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1 leap AUCHUNJINHBI.

B pesynprare OCBOEHHS JaHHON IUCHUIUIMHBI Yy OOYYaromierocsi IOJDKHBI OBITh
chopMupOBaHBl KOMITETCHIIMM OCHOBHOM MPOQECCHOHAIIBHOW 00pa30BaTebHON MPOrpaMMBbl
OakanaBpuarta (nanee - OITOIT): OIIK-2.

dopmMupyemMble KOMIETEHIIHH, HHIAUKATOPbI JOCTH:KEHUS KOMIETeHUHH, 3HAHMS,
YMeHHUs, HABBIKH
Tabmuna 1 — UnaukaTopsl JOCTHKEHUS] KOMIIETEHUUH, (opMUpyeMble JUCIUILTUHON

Kon u nazBanme WnaukaTops! focTkeHuss | 3HaHWs, yMeHUs, HaBbIKHU (3YB), hopmupyembie

KOMIIETCHIINH kommnereniuu no OIIOIT NUCHUIIIIMHON

OIIK-2 Criocoben 2.2 [IpumeHsIeT METOIbI 3HaTh:

MPUMEHSITh MIPOEKTHPOBAHUA, — OCHOBHBIC (JaKThI, KOHICIIIMA ¥ TPHUHITUATIBI

COBPEMEHHBIN pa3paboTKu, ¥ peanus3aluy | JAMCKPETHOM MATEMATHKH.

MaTeMaTHYeCKUil POrPaMMHBIX IPOAYKTOB | ¥ METh!

anmapar, CBS3aHHBIN C — TpaMOTHO MOJIb30BaThCA SI3BIKOM JUCKPETHOM

IPOEKTHPOBAHUEM, MaTcMaThKH,

pa3paboTKOi, — CIPOro  JoKasklBaTh — MATEMATHYECKHE
VTBEpXACHUS W3  00JMacTH  JUCKPETHOM

peanuzanuei u
MaTEMAaTHKH, BBIACIIAA TJIaBHBIC CMBICJIIOBBIC

OIICHKOHN KauecTBa

ACIICKThI B 1O0Ka3aTCJIbCTBAX;

HpOrpaMMHBIX — IPUMEHSITH METO/bI JIUCKPETHOMN
POAYKTOB U MaTEeMaTHKH ISt MIPOEKTHPOBAHUS,
MIPOrpPaMMHBIX pa3paboOTKM W pealu3alid MPOrPAMMHBIX
KOMILJIEKCOB B HPOLYKTOB

Baagers:

Pa3IMYHBIX 00JIACTIX

B —— CIIOCOOHOCTBIO pEeNIaTh MPOQecCHOHATBEHBIC

NEATENBHOCTHL 3a[a4u, CBA3aHHbBIC C IPOCKTUPOBAHUEM,
pa3paboTKoOi, U pealin3anueii MporpaMMHBIX
MPOAYKTOB B UCCIEA0BATEIBCKON U MPUKIATHOMN
JIeSTeIbHOCTH, MCII0JIb3Ysl OCHOBBI JUCKPETHON

MaTEMaTHUKH.

MecTo AU CHUIIINHBI

JlucuuniuHa BKJIIOYEHa B MOAYJIh «MareMaTH4ecKue OCHOBBI NPO(ecCHOHAIbHOM
nesreabHocT» OITOIT BO, yacth, popmupyeMasi yuaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHHH.
JucuunmmHa ocBanBaercs Ha 1 kypce B 1-2 cemectpax.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAaM YUeOHBIX 3aHATHIA.

@®opMBbI NIPOMEKYTOYHOM aTTECTALMU.
Tabmuna 2 — O0beM U TPYAO0EMKOCTh JUCIUTUINHBI TI0 BUJaM YIeOHBIX 3aHATHN

O01as TpyA0EMKOCTh M BHJIbI yU€OHOH paObOThI M0 JUCIHUILIMHE, IPOBOINMbBIC Ob1eém 1acos 1o
B pa3HbIX (popmax (popman 0Oyuenns
010]0)
1 O0mast TpyJ0eMKOCTh TUCIUIUINHBI 324
2 KontakTHast paboTra oOydaromuxcs ¢ npernojaBareieM (1o BUJaM y4eOHBIX 108
3aHATHHN) (BCETO)
AynutopHas pabota (Bcero): 108
B TOM YHCIIE:
JIEKIIHA 36
MPAKTUYECKUE 3aHATHS, CEMUHAPHI 72
3 CamocTtosresbHas padoTa 00ydaronuxcs (Bcero) 180
4 TIpomesxyTouHasl aTTecTanus 00y4aronerocs —
3ager ¢ onenkoi(l cemectp)




‘ aK3amMeH (2 cemecTp) 36

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U COiePKAHME TMCUHMILINHBI.

3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuma 3 - YueOHo-TeMaTH4ecKuil T1aH 04HOM GopMbI 0O0ydeHHS

061112?.;1 TpynoeMKoCTb 3aHATHH (dac.) DOPMBI TeKyILIEro
g Paznens! v TEMBl TUCIUILIAHBI TI:(};)':;EM AyauTOpH. - pg;}g{p;%ﬂqﬁ oif
= TI0 3aHATHAM (sceco 3aHATHA CPC aTTeCTalluU
wac,) | TCKL. MPakKT. YCIIEBAEMOCTH
Cemectp 1
1. Teopus mHodICECME 78 10 18 50 Nunusunyansa
oe 3ananue Nel
1 1.1 ITogmuoxkecTBa. Onepanuu Haj 24 4 8 12 Tect Nel
MHO>KECTBaMHU. MOIITHOCTh MHOXECTB.
2 1.2. TIpsimoe mpou3BeIcHUE MHOKECTB, | 32 4 8 20 Tect No2
CootsercTBus. CBoiicTBa
COOTBETCTBUIA.
3 1.3. ®yHKIHMN. 22 2 2 18
2. Mamemamuueckas no2uxka 66 8 18 40 NnnauBunyansu
5 2.1. byness! ¢pyakuunu. Ilpencrasnenune | 20 2 6 12 oe 3amanue No2
B HOPMAJIBHBIX (hopMax. Tect Ne3
6 2.2. Munnmmzanus OyyieBbiX pyHkuuid. | 16 2 6 8
7 2.3. Ilonnota cucrem OyneBbix | 14 2 4 8
GYHKIHA.
8 2.4. llpunoxxenus OyneBbIx QyHKIU Kk | 16 2 2 12
TEOPUU  PEJICHHO-KOHTAKTHBIX CXEM
[Mpunoxenus: OyneBbIX (QyHKIMHA K
TEOPUH CXeM U3 (YHKIHOHATLHBIX
JJIEMEHTOB.
ITpomexxyTouHast aTTeCTAIUs 3auer ¢
OLICHKOH
HUTOI'O no cemectpy 1 144 18 36 90
Cemectp 2
1. Mamemamuueckas nocuxa 74 8 20 46 NunuBuyansu
oe 3ananue Nel
1 1.1. Anrebpa BbICKa3bIBaHWH. | 24 2 6 16 Tect Nel
Jloruyeckue CleICTRUSL.
2 1.2. AnreGpa npeukaToB 28 4 8 16 NnauBunyansx
oe 3amanue No2
3 1.3. ®opManbHbIE HCUUCICHUS 22 2 6 14 NnauBunyansx
oe 3amanue Ne3
2. OcHogwvl meopuu epaghos 70 10 16 44 WnauBunyansx
4 2.1. OcHoBHble moHATUS Teopuu | 20 2 4 14 oe 3amanue Ned
rpados. Oneparyu ¢ rpadamu. Tect No2
5 2.2. Huxnel. Inanapuocts. Packpacka | 24 4 6 14
rpada. JHepebs. OctoB rpada.
CBSI3HOCTSB.
6 2.3. Anroputmbl peuieHusi 3amad Ha | 26 4 6 16
rpadax.
IIpomexyTrouHas arrecTanys - 36 36
JK3aMEH
MTOI'O o cemecTpy 2 144 18 36 90




O6H12i5[ TpymoeMKoCTh 3aHATHIA (Jac.) DOpPMBI TEKYIIEr0
E Pa3nenel u TEMBI AMCHUTLIMHBL FPyROCM AynuTopH. KOHTPOIA M
o KOCTh POMEXYTOUHOH
g TI0 3aHATHSIM (scezo 3aHATUA CPC ATTeCTALIN
wac) | eI IIPAKT. yCIIeBaeMOCTH
Bcero: | 324 36 72 180 36
4 TlopsiaioK OLEHUBAHUSA YyCHeBAeMOCTH W C(OPMHPOBAHHOCTH

KOMIIeTeHUHH 00y4alolerocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0XKUTEIBHOMN OLICHKHU I10 pE3yJibTaTaM OCBOCHUA OUCHHUIIJINHBI o6yqafomeMyc;1

HEOOXOJJMMO BBHITIOJTHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOUW paboThl. OleHKa pe3yiabTaToB

paboTsl oOy4aromerocst B 6ayiax (mo Bujgam) MpuBeaeHa B Tabmumax 4-5.

Tabnuua 4 - bammbHO-peUTHHTOBast OIICHKA PEe3yJIbTATOB YUeOHOH pabOThl 00yJaromuXcs

no Bugam (bPC)

VYuebHas padora |Cymma  |Bumsl u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BHITBI) 6amtoB  |yueOHOU pabOTHI

Cemectp 1

Texymas yaeonas |80 JlexnoHHEBIE 3aHATHS 0,25 6am1a mocemenne 1 JIEKIIMOHHOTO 4-10
pabora B cemecTpe (KOHCTIEKT) 3aHIATUA

(ITocemenue (32 3anstuit)

3aHATHH 110 WnnuBuyansHble 3a oiHO MHAMBUAYAJIbLHOE 3a1aHUE OT 5
pacIUCaHHIO U 3a1aHus (OTYET O o: 12 - 40

BBITIOJTHEHUE BBITIOJTHCHUH 6 6ass10B (BBITONHEHO 51 - 65% 3amanuii)
3aJIaHuH) WHIWBUAYAIEHOTO 7 6ana (BBITIOJTHEHO 66 - 85% 3amaHui)
3a1aHMs) 20 6asnoB (BeimoHEHO 86 - 100% 3amaHmin)
(2 paborsr)
Tectsr (3 Tecta)
TectNel, TectNe3 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 15-30
10 6anoB (MakcUMaJbHOE 3HAUCHHUE)
TecTNe2 5 6ans10B (MOpOTrOBOE 3HAUCHUE)
10 6anoB (MakcuMalIbHOE 3HAUCHHUE)
HToro no Tekyuieii padore B cemectpe 1 31-80
IIpomexxyrounas |20 Teoperuueckuii Bonpoc 1 |2 6asia (moporoBoe 3Ha4eHUE) 2-4
aTTecTanus (3ader 4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
C OIICHKOIA) Teoperudeckuii Bonpoc 2 |2 6anna (IoporoBoe 3Ha4YeHHe) 2-4
4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3amaum 1. 2 paJuta (TOPOrOBOE 3HAUCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHHE)
Pemenue 3amaum 2. 2 paJuta (TOPOrOBOE 3HAUCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHHE)
Pemenue 3amaum 3 2 6ass1a (MOPOTOBOE 3HAYCHHE) 2-4
4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
HToro no mpomMe;KyTouHoOi aTTecTamuu B cemectpe 1 (3auery ¢ oneHkoii) 10-20 6.

51-100 6.

CyMMapHasi OlleHKa 10 THCOHILTHHE B ceMecTpe 1:

CyMMa 0aJuIoB TeKyIIeH U MPOMEKYTOUHON aTTeCTalluu

Tabnuua 5 - bannbHO-pedTHHIOBast OIIEHKA Pe3yIbTaTOB yUeOHOMH paboThl 00y4arOLINXCS

no BusaM (bPC)




VYuebnast pabora |Cymma  |Bupgsl u pesynbraTs OneHka B aTTecTalluu Bamnel
(BHzBI) O6amoB  |y4eOHOI paboThI
Cemectp 2
Texymas yaebnas |80 WnnuBuayansHsie 4 6annoB (BeOIHEHO 51 - 65% 3amaHmii)
paboTa B cemecTpe 3amaHus (OTIET O 7 6aJ10B (BBITTOTHEHO 66 - 85% 3amannit) |16 - 40
(ITocemnienne BBITIOJTHEHUH 10 6aauoB (BemmonHEeHO 86 - 100% 3amanmit)
3aHATHH 110 WHJIMBHYJIbHOTO
pacIicaHuio u 3a7aHus)
BBIIIOJIHEHUE (4 pabotsr)
3aJaHui) Tect (2 Tecta) 6 6a/10B (IIOPOroBOE 3HAUCHUE) 12- 20
10 6ammoB (MaKCUMaIbHOC 3HAYCHUE)
Hroro no Tekyuueii padore B cemecTpe 2 41 - 60
IMpomexyrounas |20 Teopernueckuii Bonpoc 1 |2 6asnma (oporoBoe 3HaUCHHE) 4-8
aTTecTauus 4 payuT0B (MaKCUMAaJIbHOC 3HAYCHUC)
(sK3ameH) Teopernueckuii Bonpoc 2 |2 6asa (oporoBoe 3HaUCHHE) 4-8
4 pannnoB (MakcUMajbHOE 3HAUCHUE)
Teoperudeckuii Bompoc 3 |2 6assia (IoporoBoe 3HaAUYCHIE) 4-8
4 6ana0B (MaKCHMaJIbHOE 3HAUCHIE)
Pemenue 3amaum 1. 2 6aJ10B (IOPOTOBOE 3HAUCHUC) 4-8
4 6aJu10B (MaKCUMaJIbHOE 3HAYCHHUE)
Penrenue 3amaun 2 2 6a1a (MOPOroBOE 3HAYCHUE) 4-8
4 6aJu10B (MaKCUMaJIbHOE 3HAYCHHUE)
HToro no npoMe:kyTo4yHOIi aTTecTanuu B ceMecTpe 2 (3K3aMeH) 20-406.
CymMMapHasi oleHKa 10 THCUHILUINHE B ceMecTpe 2: CyMMa 0aioB TEKyIIeH 1 MPOMEXYTOUHON aTTeCTalluH
51-100 6.

B mpomexyTouHOl aTTecTalMu OlleHKa BBICTABISETCS B BeaoMocTh B 100-OamibHOU
1IKajie ¥ B OyKBeHHOM dKBUBasIeHTE (Tabnuia 6)
Tabauma 6 — Cootnecenue 100-6aypHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YPOBHHU OCBOCHHUS Ox3amen 3auem
Cymma nabpanmvix - -
o8 JUCLUILINHBI U Oyenka byxeennuiii sxeusanenm byxeennwiii
KOMIIETEHIUH 9KEUBANEHIN
86 - 100 [IpoaBuHYTHIA 5 OTIIUYHO
66 - 85 IloBbINIEHHBII 4 XOpOoLIOo 3auTeHo
51-65 [Toporossiii 3 YJIOBJIETBOPHUTEIHLHO
0-50 [lepssIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOe, NPOrpaMMHOEe H Y4eOHO-

METOAUIECCKOC o0ecrieueHue AUCIHUIIJIMHBI.
5.1 YueOHas iuTeparypa
OcHoBHasi yueOHas1 iMTepaTypa

1. Kyznenos O.I1. JluckpeTHas MaTeMaTHKa JUIs HHKeHepa [ DaekTpoHHsIi pecypc] / O.I1.
Ky3HemnoB - DeKTpoH. TEeKCTOBbIE JIaH. - 6-¢ u3j., ctep. - Cankr-IletepOypr - Jlans, 2009. — 400
c. Pexxum noctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpeTHass MareMaThKa [DJIEKTPOHHBIA pecypc] : B 2 4. : yuyeOHOe mocoOme JuIst
cryaentoB By3oB. U. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBoky3Hekuii uH-T
(¢un.). - HoBoky3uenk : HOU KemI'Y, 2018 - 160 c. - bubnuorp.: ¢. 146-147. — Pexxum nocryna:
https://icdlib.nspu.ru/view/icdlib/7262/read.php.



http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php

JlonoJiHuTeIbHASL yUeOHAas JIuTepaTypa

Penpkun, H.IT. [luckpernas maremaTuka [DnexTpoHHbIH pecypc]: yueonuk / H.IT. Peapkun —
DJIIeKTpOH. TeKCTOBBIC JaH. - MockBa: ®usmaraut, 2009. — 264 ¢. — I'pud «PexomenmgoBaHo»
YMO 1o K1accu4ecKoMy YHUBEPCUTETCKOMY 00pa30BaHMIO B KAUE€CTBE yUCOHUKA IS CTYICHTOB
BBICIIMX y4YE€OHBIX 3aBeACHUH, oOOydalmmxcs 10 HampaBieHusM noarotoBku 010100
«Marematuka», 010200 «Maremaruka. Ilpukimagnas wmarematuka», 011000 «MexaHuka.
[MpuknaaHas MatemaTnka». — Peskum mocryma: http://e.lanbook.com/view/book/2293/

Kynmuko B.B. JluckperHas mareMatuka [DJIEKTpOHHBIA pecypc]: yueOH. mocobue / B.B.
KynukoB. - DnekTpoH. TekcToBble naH. - MockBa: PMOP, 2007. - 174 c.- Pexum pocrymna:
http://znanium.com/bookread.php?book=126799

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

5.2 MarepuajJibHO-TEXHUYECKOe M TMPOrpaMMHOe olecrneyeHHne

JUCIUILJIMHBI.
VY4eOHble 3aHATHA IO AUCHUILIIMHE MPOBOAATCS B yueOHbIX ayautopusx KI'TIM ®I'BOY
BO «KemI'V»:

404 YyeOHast ay TUTOPHUS IJIS IPOBEICHUS: YueOHbIi
- 3aHATHH JEKIIMOHHOTO THIIA;

. kopmyc Ne4.

- TPYIMIIOBBIX M MHAWBHIYAIbHBIX KOHCYIbTAIUIA;

- TEKYILIEro KOHTPOJISl M TIPOMEKYTOYHOW aTTeCTallH. 654079
CrnenunanuzupoBanHas (yue0Hasi) MedesIb: JOCKa MeoBasi, kadeapa, CTOIBI, CTYIIbSI. '
OGopynoBanue: neperoctoe - HOyTOyK, 9KpaH, IPOEKTOP. Kemeposckast
Hcnoab3yemoe mporpammuoe oGeciedenne: MSWindows (MicrosoftimaginePremium 3 year|(o6macTb, T.
o cyonmueH3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 1. no 12.12.2021 r.), LibreOffice HoBOKy3HEIIK,
(cBobomHO  pacmpoctpansemoe  I[10),  SAumexc.bpaysep  (oTeuecTBeHHOE  CBOOOIHO
pacupoctpansemoe [10). Tp-KT
Hurepuer ¢ o6ecneuennem gocryna 8 IUOC. Mertamnypros, 1.

19
603 YuebHast ay JuTOpHs ISl TPOBEACHUS: YueOHsIi

- 3aHATUH JIEKIIMOHHOTO THIIA; Kkopryc Ned.

- 3aHATHH CEMHHAPCKOT0 (MPaKTUYECKOT0) THIIA;

- TPYIIIOBBIX ¥ UHANWBHIYJIbHBIX KOHcinLTauHI‘/'I; 654079,

- TEKYLIEro KOHTPOJIS M IPOMEXYTOYHOH aTTeCTaLlIH.

Crienuaju3upoBanHasi (yueGHas) Me0elb: JOCKa MEIOBas, CTOJIbI, CTYJIBSI. Kemeposckast
OOGopynoBaHue [Jsi NpPe3eHTAIMH Y4eOHOT0 MAaTepHala: nepeHocroe - HOYTOYK, 3KpaH,|00JIacTh, T.
HPOCKTOP. HoBoxky3Huelk,

Hcnonn3yemoe nporpammuoe ogecneyenne: MSWindows (MicrosoftimaginePremium 3 year
1o cy6uuensHonHoMy gorosopy Ne 1212/KMP or 12.12.2018 r. 10 12.12.2021 r.), LibreOffice|" P T

(cBoGoaHO pactpoctpamsiemoe I10), Mpich 2 (cBoGoano pactpoctpansemoe I10), FoxitReader| MeTamIypros, .
(cBobomno pacmpocrtpansiemoe I10), Firefox 14 (cBobomuo pacmpoctpansemoe I10), QGIS|19

(cBobGomHO pacnpoctpansemoe [10), UML-nuarpamme (OecriaTHast BepCus).
HNuTepHer ¢ o0ecneyennem pocryna B JUOC.

604 Yuebuas ayquTopus AJIs IPOBEIEHHS: YueOHsIi

- 3aH$[TI/II/:I JIEKIIMOHHOTO THUIIA,; xopriyc Ned.

- 3QHSTHH CEMUHAPCKOTO (IIPAKTHIECKOT0) THUIIA;

- TPYIIIOBBIX M HHIMBHIYaJbHbIX KOHcyiH,TauHﬁ; 654079,

- TEKYILEro KOHTPOJIS M IPOMEXYTOYHOM aTTeCTaLHH.
CnenunanuzupoBannas (yuedHasi) MefeJib: IOCKA MEJIOBast, CTOJIBI, CTYJIbSI. Kemeposckast
OOGopynoBaHue ISl NPe3eHTAIMH Y4eOHOr0 MATEpHAa. nepeHocrHoe - HOYTOYK, 3KpaH,|00J1acThb, T.
TPOEKTOP. HoBoky3Helk,

Hcnoan3yemoe nmporpammuoe obecnevenne: MSWindows (MicrosoftimaginePremium 3 year
1o cy6uuensHonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. 10 12.12.2021 r.), LibreOffice| " P T

(cBo6omno pacmpoctpansemoe I10), FoxitReader (cBob6oaHO pacnpoctpansiemoe I10), Firefox 14 Meranypros, 1.
(cBobomHO  pacmpoctpansemoe  I10),  Snnmekc.bpaysep  (oTeuecTtBeHHOoe  cB00OAHO|19
pacnpoctpansiemoe [10).

HNuTepHer ¢ o0ecneyennem pocryna 8 JUOC.



http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

5.3 CoBpemennble  mnpodeccuoHAIbHbIE  0a3bl

HH(pOpPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.

1. Hudopmanumonnas cucrema «OOIMIEPOCCUUCKUI MAaTEeMAaTHUYECCKUN MOPTAI», PEKUM
nocryna : http://www.mathnet.ru/

2. WudbopmanuoHHas cUCTeMa «DKCHOHEHTa» - IEHTP HHXKEHEPHBIX TEXHOJIOTUH H

JAHHBIX H

MOJICITMPOBAHHUSI, PSXKUM JoCTyIa: hitp://www.exponenta.ru

3. baza mannbix Science Direct (6osee 1500 xypHanoB usgarenbcrBa Elsevier, cpeau
HUX U3JaHUs 110 MaTeMaTHKE U HHPOPMATHKeE), peskuM pocTtyma :https://www.sciencedirect.com

4. MHudopmamnmonnas cucrema «EanHoe OKHO 10CTyMa K HHPOPMAIMHOHHBIM PECYPCaM»»
http://window.edu.ru/catalog/

5. bBasel JaHHBIX W aHAIMTHYECKHE MyOJMKAIMA Ha MOpTajge «YHHBEPCHUTETCKAs

uHdopMmanronHas cucrema Poccust», pexxum gocrymna: https://uisrussia.msu.ru/

6 Huble cBeaeHus u (WJIN) MATEePHAJIBI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabnuna 7 - TeMbl MHCEMEHHBIX YIEOHBIX paboT

Paznen ‘ Temsbl ‘ KoHTpoJibHBIE TOUKH
Cemectp 1
Teopus MHoskecTBa ¥ Onepalyy HaJl MHOKECTBAMHU. Tect Nel
MHO>KECTB
OtHomenusi. CoricTBa OTHOIIEHUN. DyHKIIMN Tect No2
OKBHBaJICHTHbIE TPE0OPa30BaHUS MHOXKECTB. NuauBuayanbHoe
Onepanuu Haj oTHOHIEHUsIMUA. CBOMCTBA OTHOLIICHUH. 3amanue Nel
Matemaruuec | byneBbl pyHKIIUN Tect Ne3
Kasl JIOTUKa
HopmanbsHabie hopMbl peacTaBieHus: OyaeBbIX NuauBuayanbHOe
¢ynkuuit. [TonHoTta cucrem OyneBbIX QyHKIUI 3amanue Ne2
Cemectp 2
Maremarudec | BrIcka3bIBaHUeE. Jlornueckmne orepamnuu Hax | TectNel
Kasl JIOTUKa BBICKa3bIBAaHUSIMU.
Jlornueckoe cienoanue Gpopmy anreOpsl NuauBuayanbHOe
BBICKA3bIBaHUMH. 3aganue Nel
IIpenukatel. JIornueckue u KBaHTOpHBIE onepauuu Hax | MHauBugyansHoe
npeaukaramu. Jlorudeckoe cienoBanue Gopmyi 3amanue Ne2
JIOTUKU IIPEJIMKATOB.
Ucuuncnenne Boicka3blBaHUN. TeOpus €CTECTBEHHOTO NunuBunyansHOE
BBIBOJIA 3amanue Ne3
OcHOBBI OcHoOBHbIE IOHATHS U OTIpEeIETICHUS TEOpUH IpadoB. Tect N2
TCOpHH Anroputmsl Ha rpagax WunuBuyansHOE
rpaos 3aganue Ned

6.2. IlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA NMPOMEKYTOUYHOI

arrecranmumn

Paszoen 1. Teopus muosicecme



http://www.exponenta.ru/

Tema 1.1 ITonMHOXxecTBa. Oniepaniun HaJ MHOKECTBaMU. MOITHOCTE MHO>KECTB.
IlpumepHnvie meopemuueckue 60npocowl

1. Yro Ttakoe wmHOkecTBO? KTO sBisercss ocHoBarenemM Teopuu MHOxkecTB? Kak
0003HavaeTcs MPUHAJICKHOCTh WIH HE MPUHAIC)KHOCTh HEKOTOPOTO 00BEKTa X MHOXKECTBY A?

2. OOBscHUTE OCOOEHHOCTH 3aJaHUsl MHOXKECTB  Pa3IMYHBIMH  CIIOCOOAMM:
MEePEUYHUCICHUEM, XapaKTEPUCTUUECKUM MIPEAUKATOM, MTOPOKIAIOIIEH MPOIIETYPOH.

3. YUto Takoe MOITHOCTh MHOXecTBa? Kakre MHOXKeCTBA HAa3hIBAIOTCS DKBUBAIICHTHBIMU ?
Kak 0003Ha4aeTcst SKBUBAJICHTHOCTh MHOKECTB?

4. Kakoe MHOXeCTBO Ha3bpiBaeTcsi MmycThiM? Kakoe MHOXECTBO Ha3bIBaeTCs
yHuBepcaibHbIM? Kak 0003Ha4aloTCs IMyCTOE U YHUBEPCAIbHOE MHOXKECTBA?

5. Kakoe MHOKeCTBO Ha3hIBaeTCs ITOJMHOXKECTBOM MHOKecTBa A? KakuMu cBoiicTBamMu
00JlaJaeT OTHOIIEHWE BKJIFOYCHHUS MHOXECTB? B KakoM ciydyae MHOXeCTBa paBHBI? B uem
OTJINYME MEXIY COOCTBEHHBIMU U HECOOCTBEHHBIMH ITOJIMHOKECTBAMHU MHOXKeCTBa A?

6. Kakoe MHOXecTBO Ha3bIBalOT OyneanoM MHOkecTBa A? Chopmynupyiite u ToKaKuTe
TEOpEMY O MOIIHOCTH OyJieaHa KOHEYHOTO MHOKECTBA.

7. Onpenenurte, Kakue OMEpallMM M KaK MOXHO MPOW3BOJIUTH HaJ MHOKecTBamu. Kak
n300pakaeTcst pe3yJbTaT ITUX ONepalii Ha ruarpammax diepa — Benna?

8. 3anummTe  OCHOBHBIE  3aKOHBI  TEOPUHM  MHOXKECTB  (MIAEMIIOTEHTHOCTb,
KOMMYTAaTUBHOCTb, ACCOLIMATUBHOCTb, AUCTPHUOYTHBHOCTb, IOTJIOIIEHUE, CBOICTBA MyCTOTO
MHO>KECTBA M YHUBEPCYMa, HHBOJIOTUBHOCTb, 3aKOHBI I¢ MopraHa, CBOICTBA JIOTIOTHEHHS ).

9. JlokaxuTe 3aKOHBI TEOPUHU MHOXKECTB METOI0M B3aUMHOI'O BKJITFOUCHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUYECKUE MPEIUKAThl MHOKECTB, IMOJIYYAIOIIUXCS B
pe3yJibTaTe BBIMOJHEHUS ONepaluii epeceueHus, O0ObeIUHEHUS U JIOTIOJHEHUS, €CIIM U3BECTHBI
XapaKTEPUCTUUECKUE TTPEAUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxuTe 3aKOHBI TEOPUU MHOMKECTB C IIOMOIIIBIO XapaKTEPUCTUUECKUX MTPEAUKATOB.

12. JlokaxuTe 3aKOHBI TEOPUU MHOKECTB Ha Auarpammax Jisepa — Benna.

13. B kakoM cirydae TOBOPST, YTO MEXAY MHOKeCTBaMH A U B ycTaHOBIIEHO B3anMHO-
OJHO3HAYHOE COOTBETCTBHUE?

14. Kak yCTaHOBUTH PAaBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOKeCTBa Ha3bIBAIOTCS CUSTHBIMM ?

16. Jlokaxute TeOpeMyY O HECUETHOCTH MHOKECTBA BCEX JIEHCTBUTEIIHHBIX YHCEN OTPE3Ka
[0:1].

17. Kakne MHOKeCTBa Ha3bIBAIOTCSI KOHTUHYaIbHBIMU ?

18. Chopmynupyiite akcuoMy MaTeMaTHUYeCKONH MHAYKIIUU.

IIpumepnvie npaxmuueckue 3a0aHus
1. JTanel mHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiigure MHOXeCTBO

(Xevy)nz
2. Tocrpoiite quarpammy Ditnepa 1o popmyne (X @Y )NZ
3. JIoKa)kuTe TOXKAECTBO TpeMs CrlocobaMu IpH MOMOIIM AuarpaMM Diinepa — Benna,

METOJIOM XapaKTePUCTUICCKHUX MPETUKATOB M METOJIOM B3aUMHOTO BKIroUeHH. A, B, C —
pou3BoJIbHBIE MHOkeCTBA (A(B)UC =(AUC)N(BUC).

4. MakcuMajabHO YIPOCTUTE BBIPAXKEHMS, TIOIB3YsACh OCHOBHBIMH 3aKOHAMH TEOPHH
MHOYKECTB ((AU(BO B)) ﬂ((ﬁﬂ(gu D)) UC))UEU(AU(B 05))

5. JlokaxxuTe METOI0OM MaTeMAaTHYECKOW WHTYKIIMH:

1.4+2-7+3-10+...+n(3n+1) =n(n +l)2 .



Tema 1.2. Ilpamoe npoussenenue MHoxecTB. CooTBeTcTBHUS. CBOMCTBA COOTBETCTBUI.
IIpumepHvie meopemuueckue 60npocowl

1. Yto siBnseTcs pe3yiabTaTOM MPSIMOTO MPOW3BENICHUS ABYX MHOXeCTB? UTo sABisieTcs
PEe3yabTAaTOM BO3BEJICHUS MHOXECTBA B HATYPAJIbHYIO CTEIEHb?

2. Jlokaxxute TeOpeMy O MOITHOCTH MPSIMOIO ITPOU3BEICHNUS JBYX KOHEUHBIX MHOMXECTB.

3. UYro Takoe n-mecTHoe oTHomieHue? Kakoe oTHOmIEHHME Ha3bIBaeTCsl OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE Ha3bIBAETCSl OTHOIIEHUEM HA MHOXKECTBE?

4. B yem oTiin4me 00JIaCTH OTIPABJICHUS U 00JaCTH MPUOBITUS COOTBETCTBUS OT OOJIACTH
orpenesieHus: 1 00JacTu 3HaYE€HUI COOTBETCTBUS?

5. Onumwure cnocoObl 3alaHusi COOTBETCTBUS (Tpaduueckuii crmocol, Auarpamma,
MaTpHIia).

6. Kakoe oTHOILIEHHME Ha MHOXECTBE HA3bIBACTCS TOXKIECTBEHHBIM (OTHOILIEHUEM
uaeHTuyHoctr)? OnpeaenuTe MyCcToe U YHUBEPCAIbHOE COOTBETCTBHSL.

7. [Jaiite ompeneneHue onepanusM HaJl COOTBETCTBUSIMM: JOIOJHEHHE COOTBETCTBUS,
MOCTPOCHHE 0OPATHOTO COOTBETCTBHS, 00BEINHEHHE, TIEPECEUCHHUE, KOMITO3UIIHSL.

8. Kak nmocTpouTh MaTpulibl COOTBETCTBUH, OJYYaAIOUIUXCSA B PE3yJIbTAaTe ONepanuil u3
IPEJbIIYIIEro BOIPOCa, UCIIONIb3Ys MaTPUILIbI HICXOJHBIX COOTBETCTBUI?

9. YTo Ha3bIBAIOT CTENEHBIO OTHOIIEHHS Ha MHOKECTBE?

10. Yro Takoe orpanndenure cooTBeTcTBUsA? CyKEHHE COOTBETCTBUS?

11. Yro Ha3bIBAIOT CEYEHUEM COOTBETCTBUS MO 3yeMeHTy? OmnpenenuTe NOHSATHE
«(paKTOp-MHOKECTBO MHOXKeCTBa M 1O COOTBETCTBUIO Py.

12. Yro Takoe MNpOEKUMU COOTBETCTBUA? YCTAHOBHUTE CBS3b IOHATHUS «IIPOEKLIHH
COOTBETCTBUS» C MOHITHEM «CEUEHUE COOTBETCTBHUSI 110 JIEMEHTY».

13. Yto Ha3bIBAIOT IpOEKLKEN n-MecTHOro oTHoweHus? Kakue onu 6b1BatoT?

14. Yo Ha3bIBaeTCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciayyae OTHOIIEHHE HAa MHOXECTBE HAa3bIBAlOT pe(ICKCUBHBIM,
aHTUpe(IJIEKCUBHBIM, Hepe(IeKCUBHBIM? B ueM oTimune CHMMETPUYHBIX, aHTUCUMMETPUYHBIX U
HECUMMETPUYHBIX OTHOLIEHUN Ha MHOXecTBe? Kakue OTHOIIEHHS Ha MHOXECTBE HA3bIBAKOTCS
TPaH3UTUBHBIMU? B KakoM cily4yae OTHOLIEHUE Ha MHO>KECTBE Ha3bIBAETCSI MIOJTHBIM?

16. Kak MO>XHO HCIIOJIB30BAaTh MATpPHUIbl KOHEUHBIX OTHOLICHWM Ha MHOXECTBE IJIf
MIPOBEPKU UX CBOMCTB?

17. Kakoe oTHOILIEHHE Ha MHOXECTBE Ha3bIBAETCS 3KBUBAJIEHTHOCTHIO? UTO Takoe Kiacc
skBUBajIeHTHOCTH? Kakumu cBoiicTBaMu 00Jaat0T Kiiacchl 3kBUBaJIeHTHOCTU? ChopMyTupyiTe
U JIOKQKUTE Te-0peMy 00 OTHOILIEHUH SKBUBAJIEHTHOCTH.

18. Kakoe 0THOLIEHNE Ha MHOXKECTBE Ha3bIBAETCS MOPAAKOM? B ueM oTiinuue cTporo u
HECTPOT0o MOpsAKOoB? B ueM oTiauuMe MOJHOTO M 4acTMYHOro mnopsakos? Kak HaspiBaroT
MHO’KECTBA C 33JJaHHBIM Ha HMX MOJIHBIM nopsiakoM? Kak Ha3bIBalOT MHOXKECTBA C 3a/1aHHBIM Ha
HUX YaCTHUYHBIM MOPSAIKOM?

19. Kakue »sy1eMeHTBl YHOPSJAOYEHHOTO MHOXECTBAa HAa3bIBAIOTCS HaAMOOJBIINH,
HauMeHbIMi? Kakue 37eMeHThl YNopsI0UeHHOTO MHOYKECTBA Ha3bIBAIOTCS MaKCHUMAaJIbHBIMU,
MuHUMaNbHBIMU? Kakue 0oObeKThl COCTABIIAIOT BEPXHIO M HI)KHIOIO TPaHU YMOPSIIOYEHHOTO
MHOkecTBa? Kak Ha3pIBalOT HAMOOJIBITYIO HIDKHIOIO U HAUMEHBIITYIO BEPXHIOIO TpaHu?

20. Kak mocTpouTs quarpaMmy Xaccs YaCTHYHO YIOPSAOYEHHOIO MHOXKECTBA?

Ilpumepnvie npakmuueckue 3a0aHUs.

1. Jlamo A= {ab,c} B={.234} RcAxB. P, c B2 , A ={a1)(a2)(b:3)(c2)(c3)(c4)

P ={11)(22)(22)(23) 24)33) 44} Yzo6pasure B, P rpaduueckn. Haiimure martpuiy RePe)”
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I[IpoBepbTe ¢ MOMOINIBI0 MATPUILIBI, BJIAETCS U OTHOIIEHHE 2 pedIeKCUBHBIM, CHMMETPHYHEL,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haiinure o0JacTe ompeieTICHus, o0JacTe 3HAYECHUI OTHOIIIEHUS
PcR?, (xy)ePex?+y?=1. SBusercs nmu oTHOleHHE P pediaekcuBHBIM, aHTHPE(ICKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPHYHBIM, HE CAMMETPUYHBIM, TPAH3UTUBHBIM? OOOCHYHTE OTBET.

Tewma 1.3. ®ynkiun. COOTBETCTBUSA U PEISIITUOHHBIC Oa3bl TaHHBIX.

IIpumepnvie meopemuueckue 60npocwl

1. Uro Ttakoe ¢pynkuus? Uto sBiIseTcS apryMeHTOM U 3HadeHueM pyHkiuu? Uto Takoe
mMecTHOCTh (yHkmu? Kakast pyHKIMs Ha3bIBaeTCs oneparmen?

2. Yem otnmuaroTcs 00JacTh OmpeneneHus W o0JacTb 3HAa4YeHUs (QyHKIUH OT ee
MHO’KECTBA OTPECIICHUsT U MHOXecTBa 3HadeHmit? Kakas (QyHKOusl Ha3bIBaeTCsS TOTAIBLHOM?
Kakas ¢pyHKIMS Ha3pIBaETCS YaCTUYHOM?

3. Kakoii sneMeHT Ha3bIBalOT 00pa3oMm dnemeHTa a? Kakod 3JIeMEHT Ha3bIBalOT
npoobpazom anemeHta b? Uro HaspiBaloT 00pazoM MHokecTBa? UTO Ha3bIBalOT MPOoOpazom
MHo>kecTBa? Uto Takoe 06pa3 ¢pyukuu? Yto Takoe mpoodpas hyHKIuu?

4. Kakme ¢QyHKUMM Ha3bIBAIOT WHBEKTUBHbIMH? Kakue (QyHKIMKM Ha3bIBAIOTCS
CIOPBEKTUBHBIMH? UTO Takoe OMEKIs?

5. KakoBa ocobGeHHOCTh 0003HaueHusi kommnosuuuu ¢(yHkuuid? Kak Ha3biBaroT
KOMTIO3UIHIO (DYHKITUIA?

IIpumepnvie npakmuueckue 3a0aHus
1. Onpenenute 06pa3 u npoodpas pynkuuu f:R—>R f(x)=sinx. Ykaxure, ABIsSETCS JIH

coorBercTBHE f 1 (QyHKIHMEH.
2. Onpenenute o6pa3 moamuoxkectBa C =R — f(C) u mpoobpa3 moamuoxkecTBa DR —
f‘l(D) st pyakuun f:R—>R, f(x):xz, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. Qs pyskuumii R—R f(X)=2x+1, g(x)= , HaiiquTe cynepno3uuuio (fog)(x).

x2+2
Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. bynesbl pynkiun. [IpencraBineHue B HOpMaabHBIX popMax.
IIpumepnvie meopemuyeckue 0npPoCchl

1. Kakas ynkuus HasbpiBaeTcst OyneBoil? CKOJIBKO BCETO MMEET 3HAYEHMH N-MecTHas
OyneBa ¢ynkuusa? Yrto takoe Tabiuua UCTUHHOCTH OyneBoil ¢pyHkuun? Kak ycTaHaBiauBaercs
JeKCUKOorpauIecKuit mopsiok?

2. 3anumuTe TaOJUIbl HCTUHHOCTH OCHOBHBIX OYJE€BBIX (YHKIMIA: OTpUIAHMS,
KOHBIOHKIIMHY, JU3BIOHKINN, UMIUIMKALUN, SKBUBAJICHTHOCTH, CyMMBI 110 MOAYJIO 2, IITpUXa
[Meddepa, crpenku IIupca.

3. B xakom nopsKe BBIIOJHSIOTCS JIOTHYECKUE OTepaIii, €CJIi UHOE HE YCTAaHOBJIEHO
ckoOkamu?

4. Jlokaxure BCE OCHOBHBIE 3aKOHBI OyJeBOl anredphl, MOCTPOECHUEM TaOIIHIL
UCTUHHOCTH.

5. B xakoMm ciydae nepeMeHHasi OyneBoil (pyHKIIMH HAa3bIBAETCS CYIIECTBEHHOM?

6. Kak moctpouth nBoiicTBeHHYI0 QyHKIUIO 10 Qopmyne? Kak mocTpouts
IBOMCTBeHHYI0 (yHKuMI0O 10 Tabnume wuctuHHoctu? Kakas QyHKuMs  Ha3bIBaeTcs
CaMOJIBOMCTBEHHON?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?

8. JlokakxuTe NPUHIIMI IBOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3BIOHKT?
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10. Kakast ¢popmya Ha3pIBaeTCs AU3BbIOHKTUBHOM HOpManbHOU (popmoit (JJHD)? Kakas
dbopmysa Ha3bIBae€TCs KOHBIOHKTUBHOW HOpManbHOU (opmoit (KHD)?

11. JTokaxxute TeopeMy 0 TpeacTaBiieHun Jto0oit OyieBoit pynkuuu B JJHD (KHD).

12. JlokaxwuTte nepByIo ¥ BTOpYyo Teopembl LIleHHOHa 0 pa3noxeHnn OysIeBOH (BYHKIIUN
10 TIEPEMEHHBIM.

13. Yrto Takoe KOHCTUTYEHTA €AMHULIBI, KOHCTUTYEHTA HYJIS?

14. Kakast ¢popmyna Ha3bIBa€TCsI COBEPIICHHOW AM3BbIOHKTUBHOM HOPMaJIbHOW (hopMOi
(CAH®)? Kakast ¢dopmyia Ha3bIBaeTCs COBEPIICHHONW KOHBIOHKTUBHOW HOPMAaJbHOU (opmoit
(CKH®D)?

15. Kakue npeobpazoBaHusi HEOOXOAUMO cienaTh, 4ToObl Gpopmyiry npusectu B CJITHD
(CKH®D)?

16. Kakx noctpouts CIAH® (CKH®), ecnu ¢yHKUMS 3amaHa TaOIWIEH UCTHHHOCTH
(cnenctBue 2 TeopeM lllenHona)?

Ilpumepnvie npakmuueckue 3a0aHUsL
1. TloctpomB TabnMIbI MCTUHHOCTH COOTBETCTBYIOIIMX (DYHKUIWH, BBICHUTE,

SKBUBAJICHTHBI U POPMYJIBL v U O U:(x_> y)@((y—>7)—> X- y), oc=Y-Z>X.
2. YkaxuTte Bce GUKTUBHBIE TepeMeHHble GyHkuuu f (X, Yy, z) = (10101010).
3. IMocTpoiiTe nBONCTBEHHYIO QYHKIUH f = (x VYV z)-t V X-Yy-Z, UCIIOJB3Ysl MIPUHIIMIT

JIBOMCTBEHHOCTHU
4. Tloctpoiire nBoiictBeHHyto ¢yHkuuu f =(1000001110001100), HCIOIB3YS

ompezeNieHue.
5. C mnoMompl0 3KBUBAICHTHBIX MpeoOpasoBanuil moctpoiire [HD ¢yHkumm

f (Xl,Xz,X3)=(Y1V72 V73)'(X1'X2 \Y% X3) .
6. IlpencraBpte B CAH® u B CKH® ¢yHKIUIO, MONB3YSICh CIEICTBUEM 2 TEOpeM
Illernona f (xq,X,, X3 )=(01010001).

7. C 1OMOIIBIO aHATUTHYECKUX MpeoO0pa3oBaHUN  MpeacTaBbTe  (QYHKIUIO
f (leXZ’XS) :(xl v xz)_) x3 B CIHO u 8 CKHO

Tema 2.2 Munumu3zanus OyneBbIX QYHKIIHH.

IIpumepnvie meopemuueckue 60npochl

1. Kak onpenensiercs cnoxxkrocts [JJHD? Kakyro JIH® Ha3zbiBatoT MUHUMATBHOM?

2. YUrto takoe umMIUIMKaHTa GopMmyisl @? B kakom ciydyae uMIukanta (GopMmysbl @
Ha3bIBAECTCsI POCTOM?

3. Kakas JIH® HasbBaercs cokpameHHon? Kak mnoctpouts cokpameHHyro JIH®
metogom KsaitHa?

4. Kakas JIH® nazpiBaetcs TynukoBoi? Kak nmomyuuts Tynukossle JJH® nmo marpuie
Ksaitna?

5. Kak crpoutrcsa kapra KapHo mig 3-mectHbix U 4-mecTHbIX ¢yHKuui? Ilo kakomy
IpaBWly BbIENsOTCA mpsMoyroidbHukn Kapuo? Kak coctaBUTh HpOCTYH0 HMMIUIMKAHTY IO
npsmoyronbHuKy KapHo? Kak npumensiercs kapra KapHo mid MUHMMUM3aIMM Y9acCTUYHOM
OyneBoil pyHKIMH?

6. Kakx c¢ mnomompro breiika — Ilopenkoro mnomyuuts cokpaunieHHyro JH® wu3
npousBoabHoi JTHD?

7. TlepedpopmynupyiiTe Bce H3BECTHBIE BaM airopuTMbl MuHMMU3anuu JIH® mis
MuHuMu3zanun KHO.

IIpumepnvie npakmuueckue 3a0anus

12



1. Haiinute munumanehuyio JIH® c¢ momomisio Meroga Ksaitna u kapt Kapno mis
¢bynknuu f=(01010111).

2. C momomipto kapt Kapuo noctpoiite MJIH® st yactuaHO onpeneieHHON (PyHKITUN
f= (01--01-1) (mpouepku COOTBETCTBYIOT HEOMPEACICHHBIM 3HAYECHUSIM )

Tewma 2.3. IlomHoTa cucTeM OyieBbIX (DYHKITUH.

IIpumepnvie meopemuueckue 60npocwi

1. Kak cpaBHuBaroTcsi HaOOphI apryMmeHToB OyieBoi ¢pynkuun? Kakas OyneBa ¢pyHKuus
Ha3bIBACTCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTHl alropuTMa Ui MOCTpOeHUs: monmHoma JKeraikuHa u3
teopemsl XKerankuna. B kakoM ciiyuyae nonmHoM JKerajikuHa siBIss€TCA JUHEHHBIM?

3. Kak noctpouts nonauHoM JKeraakuHa METOJOM HEOMNpeAeNeHHbIX KO3(PPUIUEeHTOB?
Kak nmoctpouts nosmuom XKerajikuHa, UCOJIb3ys TpeyroiabHuk [lackans?

4. Kakas OyneBa (yHKIMs Ha3piBaeTcs JuHeHHOH? Kak mnpoBepuTh JHWHEWHOCTH
(YHKIMU METOJIOM HEOIpeIeIEHHBIX KO PUIIMEHTOB, HEe CTpos mosmHoM JKerankuna?

5. UTo Ha3bIBaeTCsl 3aMbIKaHHMEM HEKOTOPOro MHOXecTBa OyieBbIXx (QyHkuuii? Kakxoe
MHO’K€CTBO OyJIeBbIX (DYHKLMN HA3bIBACTCS 3aMKHYThIM?

6. JlokaxxuTe 3aMKHYTOCTb MHOXeCTBa OyJeBBIX (YHKIMA, COXPAHSIONUX HYIb.
Jlokaxxure 3aMKHYTOCTb MHOKECTBA OYJEBBIX (DYHKUMH, COXpaHSIOUMX equHuLy. [lokaxure
3aMKHYTOCTh MHO>KECTBAa MOHOTOHHBIX OyseBbIX (GyHKIUH. JIOKa)KUTE 3aMKHYTOCTh MHOKECTBA
CaMOJIBOMCTBEHHBIX OyieBbIX GyHKIUH. J[OKa)KUTE 3aMKHYTOCTh MHOKECTBA JIMHEHHBIX OYJIEBBIX
byHKIHA.

7. JlokaxxuTe TeopeMy o cBoiicTBax kiaccos [locTa.

8. Kakas cucrema OyneBbIx QyHKIMI Ha3bIBaeTCs oiHoM? Kakas moiHas cucrema
OyJIeBbIX (DYHKIIUN Ha3bIBaeTCs 0a3ucom?

9. Chopmymupyiite TeopeMy [locTa 0 OTHOTE CUCTEMBI OYIICBBIX (PYHKITHIA.

10. lokaxxwuTte TEOpeMy O TOM, YTO KKIBIH (YHKIIMOHAIHHO-TIONHBIA OAa3HC COMEPKUT
He OoJiee yeTblpeXx OyNeBbIX (QYHKIMH.

IIpumepnvie npaxmuueckue 3a0aHus

11. TlpoBepswTte, siBnsieTcs U QyHKIMS f (X, %) = (4 D Xp) & (Xg ~ Xo) MOHOTOHHOH

12. C momomipo MeTosa HeompeaeNeHHBIX KOA((QUIIMEHTOB BBISICHUTE, SBISIETCS JIN
JIMHERHON QyHKIHA f (X, X,) = (1001)

13. C noMoIibpto SKBUBAJIEHTHBIX MPeoOpa3oBaHUil MOCTpoiTe MoIMHOM JKerankuHa u
BBISCHHUTE, SBIAETCA 1M QyHKIHs f(X,y)=X—> y DX -y JUHEHHOM.

14. Beiacnure, nonHa nu cuctema QyHKIMA {Xx-y, Xvy, XOY, X-yDy- 2D z- X}

15. ITposepsrTe, ABJIAETCS m cucrema byHKIMH 6azucom
{xeydz, x-y®z-xdz-y, 0, 1}.

Tema 2.4. Ilpunoxenust OyneBbIX (YHKIUI K TEOPUU PEIEHHO-KOHTAKTHBIX CXEM

[Tpunoxxenus OyneBbIX QYHKIUN K TEOPUH CXEM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npochl

1. Yro Ha3pIBaeTCs NEpEKIIIOUaTENbHON (peneiiHo-koHTakTHON) cxemoii (PKC)?

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

3. B xakom ciydae OyneBa ¢pyHKIMA HazbiBaeTcs pyHKuuei mpoBoaumoctu PKC?

4. Kakum PKC coOTBETCTBYIOT KOHBIOHKLIUS U TU3BIOHKIUSA?
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5. Kakue PKC HazbiBarorcs paBHOcuiIbHBIMU? Kak Bwrumcisercs ciioxHocTs PKC?
OO0oCHY#TE SKBUBAJIECHTHOCTh MHOXKECTB BCeX OyneBbIx ¢yHKmi P2 1 Bcex PKC.

6. Onumurte ocHOBHBIE 3a7a4u Teopuu PKC 1 anropuTt™bl ux pemeHus.

7. Urto wHa3pBalOT (QYHKIMOHAIBHBIM dremMeHToM? Kak ompenensercs cxema wu3
(byHKIMOHATBHBIX 371eMeHTOB (CDD)?

8. B xakom ciydae OyneBa QpyHKIUS HazbiBaeTcs GpyHKIuei npoBoaumoctan COI? Kak
BBIUUCISIETCS CII0)KHOCTh CDI?

9. Ob6ocHyiiTe PKBUBAJIEHTHOCTh MHOXKECTB BcexX OyneBbIX pyHkimii P2 u Bcex CDD.

10. Onunte ocHOBHBIE 3a1aun Teopun CPD 1 alrOpuTMBbI UX PELICHUS.

IIpumepnvie npaxmuueckue 3a0aHus
1. Haiinure GyHKIUIO TPOBOAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbI. YTIPOCTHTE CXEMY:

X—T
yﬁ‘
{x—z—y
X.
Y—z

2. Tloctpoiite penelHO-KOHTAKTHYI0 CXEMy MO JaHHOW (YHKIUH HPOBOIMMOCTH
(X-yvZvx)-(xvy).

3. [Toctpoiite HyHKIUU TPOBOAUMOCTH ISl CXEMBI

Xqo—
Xz‘?—%‘
Xg =

4. Tloctpoiite cxeMy u3 (YHKIMOHAIBHBIX 3JIEMEHTOB MO JAaHHOH (yHKIUH
MPOBOJUMOCTH (X-yvZ Vv X)-(XV ).

Cemectp 3
Pa3zoen 1. Mamemamuueckas nosuxa
Tema 1.1. Anrebpa Bricka3piBaHuil. Jlornueckue ciaencTBus.
IIpumepnvie meopemuueckue 60npocol

1. Yro Takoe BbICKa3bIBaHUE?

2. Kak coctaBuTh OTpHUIIaHHE JAHHOTO BBHICKA3bIBaHUA?

3. Kak coctaBuTh BBICKa3blBaHUE, SBISIOLIEECS JUIBIOHKIMENW JBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM ciyyae AU3BbIOHKINS IBYX JAHHBIX BBICKa3bIBAaHUM SBJISETCS HCTUHHBIM
BBICKa3bIBaHUEM?

4. Kak coCTaBUTb BBICKa3bIBaHUE, SBIAIONICECS KOHBIOHKLIMEH IBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM cilydae KOHBIOHKIUS JBYX JAHHBIX BHICKA3bIBAHUH SIBIISIETCS] ICTUHHBIM
BBICKA3bIBAaHUEM?

5. Kak cocraBuTh BBICKAa3bIBaHUE, SIBIIAIONIEECS MMIUTMKAUEH JIByX JaHHBIX
BbICKa3bIBaHUI? B KakoM ciiyyae UMITIMKAIUS IBYX JaHHBIX BBICKa3bIBAaHUM SBISETCSI UCTUHHBIM
BBICKa3bIBAHUEM?

6. Kak cocTraBUTh BBICKa3bIBaHUE, SBISIONIEECS SKBUBAJICHTHOCTBIO JIBYX JAHHBIX
BBICKa3bIBaHUI? B KakoM ciyuyae SKBHUBAJEHTHOCTh ABYX JAHHBIX BBICKA3bIBAHUN SBIIAETCS
VCTUHHBIM BbICKa3bIBaHUEM?

7. Yto Takoe ¢popmanu3aius BbICKa3bIBaHUsA?

8. JlaliTe nHAYKTUBHOE OmpeiereHne (opMyJibl anreopbl BbICKa3biBaHUM. UTO Ha3bIBAIOT
WHTepIpeTamnueit Gpopmysi?
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9. Kakue (opmyiibl Ha3bIBAIOTCSI COBMECTHMMBIMH 1O MCTHHHOCTH? Kakue ¢dopmysi
Ha3bIBAIOTCSI COBMECTUMBIMH I10 JIOKHOCTH?

10. B kakom ciyuae dopmyaa C(X1,X2,...,Xm) Ha3bIBa€TCS JIOTHYECKHM CJICCTBHEM
bopmyn P1(X1,X2,....Xm), P2(X1,X2,....Xm),..., Pn(X1,X2,...,Xm)? Kak 3ammcars morudyeckoe
ciencTBre GOpMyIT B BUJE Kilay3bl?

11. KakoB airopuTM MeToAa PEAyKLUUH IS TPOBEpKH (GOpPMYNT Ha JIOTHYECKOE
ciencreue?

12. Kak ¢ momombto MeTona KBaiiHa MOKHO YCKOPUTH 00X0JI CEMaHTHYECKOTO JepeBa
pu IpoBepke (GopMyJ Ha JIOTHYECKOE CIIe/ICTBHE?

13. CopmynupyiiTe anropuT™M HaxoKIECHUs BCEBO3MOXKHBIX CJIEACTBUH 10 3aJaHHBIM
IIOCBUIKaM.

14. CopmynupyiiTe aIrOpuT™ HaXO0KACHUS MOCHUIOK Uil JAHHOTO 3aKIIOYEHUS.

15. Kakoe BbICKa3bIBaHUE MATEMAaTUYECKONU TEOpEMBI X —Y Ha3bIBAETCS JOCTATOUHBIM,
Kakoe Heo0X0AUMbIM?

16. Kak mis Tteopembl X —Y TOCTPOUTH OOpaTHOE, MPOTHBOIIOJIOKHOE U 0OpaTHOE
IIPOTUBOIOJIOKHOMY BbICKa3biBaHUs? Kakue U3 HUX BEpHBI, €CiM BepHa npsimast Teopema? Kakue
13 HUX MOTYT OKa3aThCsl HEBEPHBIMU JJaXK€ B CIIy4ae BEPHOCTH NPSAMOU T€OPEMBI?

17. Yem omiinyaroTcs A€YKTUBHBIE JJOKA3aTEIbCTBA OT MHIYKTUBHbIX?

18. Kak crtpomtcs nemyKTUBHOE OKa3aTelIbCTBO YTBEpXKACHHWH Buiga X —Y ? Kak
CTPOMTCS IEAYKTUBHOE JOKA3aTEIbCTBO YTBEPIKICHHUH BUaa X <>Y ?

19. Kak mpoucxoIuT a0Ka3aTelbCTBO MeToAoM KoHTpano3uuuu? Kak mpoucxoaut
JI0Ka3aTeNbCTBO METONOM OT HPOTHUBHOro? Kak NpOMCXOAMT [10Ka3aTeabCTBO METOAOM
npuBeieHus K abeypay? Jns yero npu A0Ka3aTenbCTBE MOXKHO MCIIOJB30BaTh KOHTPIPUMEPHI?

20. B kakoM ciyyae A J0Ka3aTelbCTBAa IPUMEHSETCS METOJ MaTeMaTHYecKOu
uHAYKIMKU? B KkakoM ciyuae Ji1sl 10Ka3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHONU MHAYKIUN?

21. Jlokaxute TeopeMy IEAYKINH B anreOpe BRICKa3bIBAHUM.

22. B yem cocTouT mpHHOUN pe3omonuid? Kak CcoCTaBUTH pe30NIbBEHTY IBYX
JIN3BIOHKTOB?

23. Onumure anroputM Merona pesoironuid. [louemy merox pesomoouuit B obiiem
ciryyae siBisieTcst nony3¢pekTuBHbIM?

24. Kak cOCTaBISAIOTCS PE30JIbBEHTHI IPU MCIIOJIb30BaHUH METO/1a HACBIIIIEHUS YPOBHEH?
B uem cocTouT cTparerusi BBIMEpKUBaHU?

25. B ueM 0COOCHHOCTh METO/Ia JIOK-PE30JTOITN ?

26. Kakoil AM3BIOHKT Ha3pIBaeTcs XOPHOBCKUM? Kakoii XOpPHOBCKMH TU3BIOHKT
HA3bIBAETCS] YHUTAPHBIM IMO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOUHBIM?

27. Kak 3¢ (hekTHBHO UCTOIB30BATH METO]T PE3OTFOIHHN JIJISI XOPHOBCKHUX TU3BIOHKTOB?

IIpumepnvie npakmuueckue 3a0anus

1. Tlonb3ysch TaOnaMIIaMd HMCTUHHOCTH, BBIICHHUTE, CIPAaBEUIMBO JIM JIOTHYECKOE

cinencrteue (A&B)—>C,A—->B=A—>C.

2. Merogom KgBaiiHa BBIICHHUTE, CHpPAaBEAJIMBO JIM  JIOTUYECKOE  CIIEJCTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

3. MeTo1oM OT MPOTHUBHOTO BBISICHUTE CIPABEIIUBO JIH JIOTHUECKOE CIIECACTBUE

(AvC)—>B,C>(AvB),(B&C)—>(AvB)=B—>C

4. Haiinute BCe CIENCTBHUS W3 JIAHHBIX TMOCHUIOK M BBIPA3UTE MX B COJEP)KATEIbHOMN

dopme: «Ecnu nenoe uncio aenutcs Ha 2 1 Ha 5, To oHO aenuTcs Ha 10», «Ilenoe uncmo nenurcs
Ha 2 1 HE JIEJUTCS Ha 5».

15



5. MeTtozoM pesomonuii gokaxute PvQvR,PvR,QvR=R.

6. [IpoBepbTe cCripaBeATMBOCTh CIEAYIOMIETO PacCyXAeHUS « 5l moly B KHHO Ha HOBYIO
KMHOKOMEJIMIO WJIM Ha 3aHATHS [0 MAaTEMAaTUYECKOM JIoruke. Eciu s moiay B KUHO Ha HOBYIO
KMHOKOMEJIMIO, TO s OT BCEU QYIIH IOCMEIOCh. Ecin g moiay Ha 3aHATHA 110 MaTeMaTUYeCKOU
JIOTUKE, TO MWCIbITA0 OOJBIIOE YIOBOJBCTBUE OT CIEJOBaHUS IO IYTSAM JIOTMYECKHX
paccyxnaenuid. CrenoBaTelbHO, WIM S OT BCEH AYIIM IOCMEIOCh, WM HCIBITal0 OO0JbLIOE
YAOBOJIBCTBHE OT CJIEIOBAHHUS 110 MY TSIM JIOTHYECKUX PACCYKIACHUI.

Tewma 1.2. Anre6pa npeaukaToB

IIpumepHnvie meopemuueckue 60npocowl

1. Uto Takoe npeaukar?

2. UTo Ha3bIBalOT MHOKECTBOM UCTUHHOCTH MpeauKara?

3. Kakue norudyeckue onepanny onpeaesieHsl Uil IpeauKaToB?

4.Kakue npeauKaTsl I0Jy4aroTCsl B pe3yJIbTaTe BbIIOIHEHUS IOTHYECKUX Ollepaliil Haj
npeauKaTaMu?

5. Uro mosydaercs B pe3yJbTaTe BBIIOJHEHHS OIEpaliy CBSA3BIBAaHUS NEPEMEHHOU
KBaHTOPOM OOIIHOCTH

6. Uto moisiyyaeTcsi B pe3yJIbTaTe€ BBIIOJIHEHUS OINEpPAlU CBS3bIBAHUSA IEPEMEHHOMN
KBaHTOPOM CYILIECTBOBAHUS?

7. B xakoMm ciy4ae ¢popMysia Ha3bIBaeTCs 3aMKHYTOM? OTKPBITON?

8. Kak nmpoucxoaut unTepnperanus GopmMy JOTHKH MPEIUKaTOB?

9. Kakue mnpeaukaThl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XKIeCTBEHHO
70XkHbIMU? BeinonHumMeiMu? OnpoBep >KUMbIMU?

10. TlepeuncauTe TUIIOBBIE KOHCTPYKIIMHU, UCIIONB3YIOIIKUECs TPpH (popManu3aium.

11. B yem 3akimoyaeTcsi METOJ KOHKpETH3allMHM Jisi JOKa3aTelbCTBa TaBTOJIOTHUN
anredpsl MpeAUKaToOB?

12. Ha kakue JOTHMYECKHE OIepaldy 3aMEHSIOTCS KBAHTOpP OOIIHOCTH M KBAHTOP
CYILLIECTBOBAHMS MPH MCIOIb30BAaHUM KOHKPETU3ALMU JJIsl T0OKA3aTeIbCTBa TaBTOJIOTUHN anreOpbl
MIPEUKATOB?

13. 3anummuTe OCHOBHBIE TABTOJIOTHUHU AJIreOphl MPEIUKATOB: MEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna HazbIBaeTcsl MpuBeAeHHON (opmoii? Kak nmpuBecTH mpeauKaTHYIO
¢dopmyiy B mpuBeieHHYI0 hopmy?

15. Kakas ¢opmyina Ha3pIBaeTCs MpeaBapeHHOW HOpMaibHOH (hopmoii? Kak npusectu
NpeIUKaTHYI0 (OPMYITy B IIpeIBAPEHHYI0 HOpMaIbHYIO GpopmMy?

16. Kakast popmyita Ha3bIBaeTCsi CKOJIEMOBCKOM cTaHIapTHOU (hopMmoii? KakoBel mpaBmiia
UCKJTIOYEHHS] KBAHTOPOB ISl MMOTYUYEHHS CKOJIEMOBCKOM cTaHAapTHOU popmbI?

17. Yo takoe yHudukamus?

18. Yto Ha3bIBaeTCst OMHAPHOMN PE30JIbBEHTON JBYX AU3BIOHKTOB?

19. KakoB ajrOpuT™M METO/1a PE30JTIOIHIA TS TPEIUKATHBIX (hopmyn?

Ilpumepnvie npakmuueckue 3a0aHUs.
1. ITycte P(X)= «X — mpocroe uucio», E(X)= «X — yetnoe uuncio», D(X,y)= «y nenurcs
Ha X». UHTepnpetupyiite popmyny Vx(E(x) A Vy(D(x,y) = E(Y)))
2. Ompenenure TOXIESCTBEHHO-HCTUHHA, TOXKICCTBCHHO-JIOXKHA WJIM BBIMTOJTHIMA

(ompoBepxkuma) Gopmyna WxA(fi(x,y), fo(fi(x, y))) B UHTepOpeTanun M =(—wo,0), A(X,y)="Xx=y",
fz(z):"zz", (% y)="x+y"
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3. Jloka3aTb TaBTOJOTHMIO JBYMs CIOCOOAMH METOJOM KOHKpEeTH3aluHu (3aMEHUB
KBAaHTOPHI HA JIOTMUYECKHE OIEPAIMK) U IO OINPEACTICHUIO KBAHTOPOB M JIOTHYECKUX OIEpaIUi
—(3xP(x)) = Vx=P(x)

4. MeToa0oM pe30JIIOLNiA BEISICHUTD OyI€T JIU TaHHas (popMyJia JTOTHYECKUM CIIEACTBUEM
VX(P(X) - (Q() A R(x))),EIx(P(x) AS(X))= 3IX(S(X) AR(X)),

5. Iloka3ark ¢ MOMOIIBIO METOJa PE3OIOLUM CIPAaBEAJIMBOCTD CIEAYIOIINX CYXKICHUN
«HekoTopble pPyKOBOIUTENM C YBa)KEHHUEM OTHOCATCS KO BceM Iporpammucram. Hu onun
PYKOBOJUTENb HE yBakaeT Oe3/esibHUKOB. ClieJ0BaTeNIbHO, HU OJMH IIPOIPaMMHUCT HE SBISETCA
0e31eIIbHUKOM.

Tema 1.3. ®opmanbHbIe TEOPUH

IIpumepnvie meopemuyeckue 60npocwl

1. Uto Ttakoe akcuoma? [IpaBuiio BeiBo1a?

2. Yro Ha3piBaeTcs BbIBOJIOM (hopmyier? Uto Takoe runoreza? lar BeiBoga?

3. Uto Ha3bIBaeTCs JOKa3aTeabcTBOM (popmyiibl? UTo Takoe Teopema Teopun’?

4. Copmynupyiite o0mue npaBuia NOCTPOSHUS AETYKTUBHBIX TEOPUH.

5. B ueMm oTnmune GopManbHBIX aKCHOMAaTUYECKUX TEOPHH OT moiydopmanbHbix? Uem
OTJIMYAIOTCSI TEOPUH €CTECTBEHHOTO BBIBOJA OT aKCHOMATHUECKUX TEOPHii?

6. Omnpenenure TpoOIEMBbI JEAYKTUBHBIX TEOPHH (HENPOTHBOPEYHBOCTH, MOJHOTA,
HE3aBUCHMOCTH CUCTEMBI aKCHOM, Pa3peIIuMOCTh).

7. JlaWite ompenencHue (HOpPMATLHOM AKCHMOMATHYECKOH TEOpUM HCUHCIICHHE
BBICKA3bIBAaHUI

8. Cchopmynupyiite TeopeMy IeAyKIIHH.

9. Jlokaxxute TeopeMy O HEPOTUBOPEUMBOCTH MCUUCIIEHUS BbICKA3bIBAHUM.

10. lokaxure TeOpeMy O MOJIHOTE B IIMPOKOM CMBICIIE UCUUCIICHUS BbICKA3bIBAHUM.

11. lokaxure TeOpEMy O pa3pelIMMOCTH UCUHUCIICHUS BbICKAa3bIBAaHUM.

12. JlokaxuTe TeOopeMy O HE3aBHCHUMOCTH CHCTEMBI aKCHOM (POpPMaIrm30BaHHOTO
VCUMCIICHUS BBICKA3bIBAaHHIA.

13. [laiiTe onpeienieHne NCYNCIICHUS BRICKA3bIBAHUS KAK TEOPUU €CTECTBEHHOTO BEIBOIA.

14. TlepeuncnuTe MpaBuiIa BEIBOAA, UCIIOIb3YEMbIE B TEOPUH €CTECTBEHHOTO BBIBOJIA.

IIpumepnvie npakmuyeckue 3a0anus

1. Yxkaxute Hepoctarouyo popmyny W, Takyro, 4ToObl TpeTbs U3 JaHHBIX (hopMyi
nony4yaaach M3  MEpBOM W BTOpPOil 1o  mpaBwiay — BeiBoma  Modus  Ponens:
Fo>(H>F),(F>(H>F))>(F>(G>(H-F))W-

2. BoIsicHUTE, SBJISICTCS JIA JJaHHAS TTOCIICA0BATEILHOCTh BBIBOJIOM U3 aKCHOM.

OO6ocHyiiTe BBIBO:
1) G»(F->G),

2) (G>(F —>G))—>(G—>(G—>(F —>G))),

3) G- (G- (F—>G)).

3. Jlokaxkute TeopemMy (HOopMaTU30BAaHHOTO HCYMCIICHUS BbICKa3bIBaHUH F — F .

4. BeisicHuTe, SIBIAETCS JIM JaHHAS MTOCJIEI0BATEIbHOCTD BRIBOJIOM U3 THmore3. Eciu na,
TO YKa)KUTE TUIIOTE3bI, AT BHIBOA U BRIBEACHHYIO (GOPMYITY:

1) G>H,

2) G,

3) H,

4) H—(F >H),
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5 F->H.
5. JloKakuTe METOAOM ECTECTBEHHOI'O BbIBOJIA A —B = _|( Ao B).

6. JlokaxuTe BEIBOAMMOCTh B HATYpaJIbHOM HCUUCICHUNA —> (A& B) PN ( B& A).

Pazoen 2. Ocnoswvt meopuu epagos
Tema 2.1. OcHoBHBIC TOHATHS Teopuu Tpados. Oneparuu ¢ rpadamu.
IIpumepnvie meopemuueckue 60npocsol

1. Kakoit maremarndeckuii 00beKT HasbiBaeTcs rpadom? Uro Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts mopsinok rpaga’?

2. Kakue BepmuHbl rpada Ha3pBalOTCS cMeXHbIME? Kakue pebpa rpada Ha3bIBaroTCsS
CMEeXHBIMU? B KakoM ciydae roBOpSAT, YTO Iapa BEPUIMH KOWHIMIEHTHA HEKOTOpOMYy pedpy?
Kakue peOpa Ha3bIBAIOTCS MHIUACHTHBIMU JJTAHHOM BepIInHe?

3. Uro Takoe myTth (Mapmipyt) B rpade? Kak paccumrare ero mmny? Kakoil myTh
HA3bIBACTCS LIETIbIO, MPOCTOH 1enbio? Kakoi myTh Ha3bIBACTCS HUKIMYECKUM, IIUKIOM, IPOCTHIM
nukioMm? Uto Takoe metiis?

4. Kakoii rpad HaszsiBaercs myabTurpadom? Kakoii rpad nassiBaercs ncesaorpagom?

5. Kako#i rpad HazpiBaeTcs noiaHbiM? Kak nmpuHsATO 0003HaYaTh mosaHbie rpadel? Kakoi
rpa¢ Ha3bIBaeTCs ABY0JIbHBIM? Kak 0003Ha4ar0TCs IOJTHBIE IBYIOJIbHBIE TpadbI?

6. B xakom cirydae napa rpadoB Ha3pIBaeTCS H30MOPPHBIME IPYT APYTY?

7. Kak mocTpouTh MaTpHily CMEKHOCTH Trpada, MaTpHIly WHIHAECHTHOCTH, CTPYKTYPY
cmexkHocTH? Kak 3amath rpad crimckom pebdep?

8. Uro Ttakoe opueHtupoBaHHbie Tpadsl (oprpadsl)? Kak ompenenstorcs myTh U
nonynyTh B oprpade? Uto Takoe KOHTYp oprpada?

9. Kakue 0cOOEHHOCTM BO3HHUKAIOT NPHU MOCTPOCHUH MATPUIl CMEXHOCTH U
MHIUACHTHOCTH Ui oprpados?

10. Kak BbaucanTh cTeneHb BepmuHbl rpada? Kak moctpouts BekTop creneHei rpada?
Kakoii rpad HazpIBaeTCs peryisipHbIM?

11. Chopmynupyiite u JOKaKUTE JIEMMY O PYKOTIOKATHSIX.

12. Kak BBIUKCIUTH MOTYCTENICHb 3aX0/1a /7151 BepinHbI oprpada? [lomycrenens ucxoaa?

13. Kakoii rpad HazpiBaeTcst 4acThio rpada G? B kakom ciydae gacth rpada Ha3bIBalOT
noarpagom?

14. B xakom cnyuae rpad Ha3bIBaeTCsl CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3BHOCTH
rpada? Yro Takoe knuka B rpade? B kakoM cirydae KJIMKa Ha3bIBa€TCS MaKCUMATbHON?

15. Tlepeuucnure omeparuu, KOTOpble MOXHO BBIMOJMHATH Haj rpadamu. Jlaiite nx
ornpezeneHue

IIpumepnvie npakmuueckue 3a0anus

1. 3agaTe kaxmblil rpad pazHbBIMU CIIOCOOAMM: AaHATUTHYECKU, MATPHUIIEH CMEXHOCTH,

CTPYKTYpPOH CMEKHOCTH, CHUCKOM IyT (pedep), MaTpHuIell HHIUAEHTHOCTH

- Q

2. IIpencraBbTe B reOMETPUIECKOI U MaTpuIHOH popmax rpadsl G =G, UG,, G =G, NG,
) GZQL®62, G IG]_+G2, GZleez, G :Gl[GZ]’ G :GZ[G]_]
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Tewma 2.2. Huxkiel. [Inanapaocts. Packpacka rpada. JlepeBbs. OctoB rpada. CBSI3HOCTS.
IIpumepnvie meopemuueckue 60npocwi

1. Uro Ha3bIBalOT paccTOSIHMEM MEXIy BepiinHamu rpada? Kak moctpouts MaTpuiry
paccrosiauii rpada?

2. Yto Takoe 3KCLUEHTPUCHTET BepIIMHBI rpada? Kak BBHUMCINTH pajnyc U TUAMETP
rpada? Uro Takoe neHTp rpada?

3. Kakoii rpa¢ HazwiBaroT naepeBom? Kak m3o0pakaeTcst 1epeBo MpH MJIOCKON yKiIaaKe?
Yro Takoe nec?

4. Kakyto yactb rpada Ha3bBarOT €ro octoBoM? Kak BBIYMCINTH HUKIOMATUYECKOE
yucio rpadga? KakoB CMBICT 3TOM BEJIMUUHBI?

5. ChopmymupyiiTe anroput™ 00xo0/1a BEPIIUH Tpada MOUCKOM B TITyOHHY.

6. ChopmymnupyiiTe anroputm 00xo/1a BEpIIUH Tpada MOUCKOM B IIIUPUHY.

7. Kako#i rpa¢ HaspBaercsi peOepHO-B3BemeHHBIM? Kak MOCTpOWTH MaTpHIly BECOB
pebepHo-B3BemeHHoro rpada? Kak BEIUMCINTE Bec MapuIpyTa B peOepHO-B3BeIIECHHOM rpade?

8. Chopmynupyiite anroputm Kpackana morcka ocToBa HAaMMEHbILIETO Beca B pebepHO-
B3BEIIEHHOM rpade.

9. Chopmynupyiite anroputm Ilpuma moucka ocToBa HaMMEHBILETO Beca B pedepHO-
B3BEIIEHHOM rpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCsl TEOMETPUIECKON peann3anueii?

11. Jlokaxkxute TeopeMy O peanu3aiuu J0oro rpada B TPEXMEPHOM EBKIHIOBOM
IIPOCTPAHCTBE.

12. Kakue rpadsr Ha3piBatoTCsl TuraHapHBIMHA? UTO Ha3bIBaeTCS T'PAaHBIO IJIAHAPHOTO
rpada? Kakue rpaHu Ha3bpIBarOTCS BHYTPEHHUMHM, Kakas BHelIHed? Kak BBIYMCIUTH 3iliepoBO
YHCII0 TIaHapHOTo Tpada?

13. okaxure TeopeMy 00 3il1epoBoii XapakTepUCTHUKE IIaHAPHOTO rpada.

14. Noxaxwure HermmaHapHOCTH rpadoB Ks, Kz s.

15. ChopmynupyiiTe KpUTEpUil MIIOCKON peann3yeMocTu rpaga.

16. Kak BerauciuTh 9yuciio mwianapaocTu rpada? TommuHy rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakass packpacka Ha3bIBaeTCs
npaBuiibHON? Kakoii rpad HazeiBaeTcs K-packpammBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B uemM cocTOUT alnropuTm mociae10BaTeIbHOr0 pacKpaliBaHmsL.

18. Yro Takoe xpomaTrueckoe yucio rpada. Jlokaxure HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouts pedepHslii rpad nanHoro rpada?
IIpumepHvie npakmuueckue 3a0aHus
1. Haiftu MaTpuily paccTOSHUM, TUaMeTp, paauyc, LEHTpalbHble U NepudepuiiHble
BEpILUHBI rpada
1 5
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2. ITocTpouTh OCTOBBI HAMMEHBIIIETO BECa, MONB3YsICh anroputMamu Kpackana u [Ipuma.

1
3) (2 )
©)

AN

2 D456

3. SBnstorcs nu naHHble rpadbl IwiaHapHbIMU? OmnpeaenuTe TOJIIMHY M YHCIIO
wiaHapHoctu rpadoB. g 1utaHapHbBIX TIpadoB  MOCTPOHTE IJIOCKYIO T'€OMETPUUYECKYIO
peann3alnio, OnpeesuTe YUCIOo IpaHeil.

5 6
4. TIpuMEHUB alrOPUTM IOCIEAOBATEIHLHOTO PACKPAIIMBAHUS, TTOCTPOUTH PACKPACKY
BEpILUH 1)1 rpada

5 6
5. Haiitu xpoMaTuueckoe 4ucio.

Tewma 2.3. Anroput™bl pelieHus 3a1a4 Ha rpadax.
IIpumepnvie meopemuyeckue 0npPoCchl

1. B kakoMm cnydae rpad Has3biBaeTca diiepoBeiM? Kakoit rpad HasbBaeTcs
MOJTy3UIIEPOBHIM?

2. lokaxuTe KpuTepui sisiepoBoctu rpada. Kakos kputepuii momysitnepoBoctu rpada’?

3. Chopmynupyiite aaropuTM MOCTPOSHUS diliepoBa KA B rpade.

4. B kakom cnyuyae oprpad HazbiBaercs 3iiepoBbiM? CdopmynupyiTe KpUTEpHil
sitnepoBocTH [T oprpada.

5. Kakoil rpad HazpiBaeTCcs TaMUJIBTOHOBBIM, NOJIyraMuibTOHOBbIM? Kakue
JIOCTaTOYHBIE YCIOBHS CYIIECTBOBaHMS FAMUIBTOHOBBIX IIUKJIOB B rpade Bam u3BecTHbI?

6. B uem cocrout 3aaua kommuBoskepa. CGopMyaHpyHTe alrOpUTM AJIS €€ peleHHs..
Kak moBezer ce0s 3TOT anropuTMm eciu perieHune orcyTrcrtByer? Kak mpeoOpa3oBarh 3TOT
AITOPUTM JJIsl HAX0KJIEHUS! TaMUJIbTOHOBA IIMKJIa HanboJbIIero seca?

7. Chopmynupyiite Teopemy 0 K-0ii cTereHrn MaTpHIlbl CMEXKHOCTH rpada.

8. Kak moctpouTs MaTpuily uTepamnuii 1 MaTpuily cBs3HOCTH rpada? Kak ctpomtcs
MaTpHIa JOCTHKUMOCTH oprpada?

9. Kakue TUITBI CBA3HOCTHU BBIACIAIOT A7 oprpadoB? B uem ux otnnune?

10. Yro Takoe 6aza oprpada? UTo Ha3bIBaIOT CUIIBHO CBA3HON KOMIIOHEHTOW oprpada?
Kak moctpouTh MaTpuIly CHIIBHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anropurma Popna-bennMana HaxoXaeHUs KpaTdalimx
MapupyToB B Tpade. Kak moBenet cedst 3TOT anroputm B oprpade, comepsxaimieM KOHTYp?

12. Kakoii rpad Ha3bpiBaroT ceThi0? YUTO TaKO€ NCTOYHUK U CTOK CETH?
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13. Chopmynupyiite maru airopurMa onpeaeseHus ypoBHEH BepIiuH ceTu. s dero
MIPOBOAMTCS TOMOJIOTHMYECKasi COPTUPOBKA BEpIINH rpada?

14. Kakas ceTh Ha3bIBaeTCs TpaHCIOPTHOM? UTO Takoe pa3pe3 TpaHCIIOPTHOM ceTr?

15. Yo Takoe MOTOK B TPAHCIIOPTHOM ceTh?

16. B kakoMm ciyyae jayra TPaHCIIOPTHOW CETH Ha3bIBaeTCs HachlmeHHon? Kakoii
MapLIpyT B TPAHCIOPTHOW CETH HA3bIBAETCS HACBHILICHHBIM?

17. Kaxoii mOTOK B TPAaHCIIOPTHOW ceTH Ha3biBaeTcs NoaHbIM? Chopmynupyiite temmy
u TeopeMy Popaa-dankepcoHa 0 IOTOKE B CETH.

18. Ykaxwute maru anroputma @opaa-PankepcoHa NOCTPOSHUS MAKCUMAIILHOTO TIOTOKA
B CETH.

IIpumepnvie npaxmuueckue 3a0aHus
1. IIpoBeputs siBAsIETCS JTH Tpad

5 6

SﬁﬂepOBLIMI/I, HOHySﬁHGpOBHMH, raMuJIbTOHOBBIMH, IMOJIYT'aMHUJIbTOHOBBIMH.

2. Meroom BeTBel WM TpaHMIl PEUINTh 3a7a9y KOMMUBOsDKEpa i rpada, 3aJaHHOTO
ManHHGfI BeCOB. BEIYHNCINTE TAMHIIETOHOBBI IUKJIBI MUHUMAJIBHOI'O 1 MaKCUMaJIbBHOI'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 o

3. [locTpouTts MaTpUILy TOCTHKUMOCTH M MAaTPHILy CHIBHBIX KOMIOHEHT. OnpenenuTsb
6a3y rpada

2 6 9
5 !
4 g 11

4. Vicnonw3ys anroput™m Popaa-bemimana, HaiiiuTe Bce KpaTdyaniiime MapIipyThl U3
BEPIINHBI | 10 KaX0M U3 OCTAJIbHBIX BEPILIHH.

5. Ucnonwzys anroputm @opaa-dankepcona HaWTH MaKCUMAIBHBIN MOTOK B CETH
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Keiic-3aganue 1 cemectp

peanuzauuen u
OIICHKOM KadecTBa
MPOTrPaMMHBIX
MPOAYKTOB U

Kowmmerenmms 3amanue
OIIK-2 Cnocoben Kamepa cnexenust perucTpupyeT HapyleHus IIPaBUil JOPOKHOTO
NPHUMCHATD JBIKEHUS aBTOTPAHCIIOPTOM M 3aHOCHUT JaHHBIC B 0a3y JaHHBIX
COBPCMCHHBIM IIPOrpaMMHOT0 KoMIlIekca «JlopoxkHoe nBukeHue». basa nanHbIX
MATEMATHHCCKHI | conepokuT mons «Mapka aBTOMOOUIS». «PerucTpaloHHbIH HOMEP» U

IIIT T, CBA3aHHbBIU
afmapar, eaisa ¢ | «Hapymenue» ¢ cumBonsHbIME uMeHamu A, B u C cooteTcTBeHHO. B
MPOECKTHUPOBAHUEM,

. none «Hapymenus» BHOcuTCs MyHKT [IpaBui1 JOpOKHOTO IBU>XKEHMS,

pa3paboTKoOi,

HapylieHne KoToporo 0bu1o 3adukcupoBano. K 6aze popmupyrorcs
3aIpOChI B BUJIC TICPEKITFOYATENILHBIX (JIOTHYSCKUX ) PYHKIUH 1715
nanpHelmei 06paboTku nHpopMau

MPOTrPaMMHBIX
KOMILJICKCOB B
Pa3IMYHBIX 00JIACTIX
YeJIOBCUECKOI
JIeSITeIIbHOCTH

1. YcraHoBUTE COOTBETCTBHE MEXK]Y 3alIPOCAMU K JAHHBIM U3 TaOIUIIBI
Y IBOMICTBEHHBIMH 3aIPOCAMU:
1) ((A="FIAT") > (B =436))®(C ="22,1")

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

a) ((A="FIAT")v (B =436)) <> (C ="22,1")
6) ((A="FIAT")v (B =436))A(C ="22,1")
B) ((A="FIAT") <> (B #436))v(C ="22,1")
) (A="FIAT")v((B=436)®(C ="221"))
1) ((A="FIAT")A(B =436)) <> (C ="22,1")

2. B Tabnuiie JaHHBIX UMEETCS 3aMUCh CO 3HAUECHUSMMU:

Mapxka aBromobuns = «LADA», Peructpannonnsiii Homep = 287,
Hapymenune = «9,3».

Enunnunsie Habops! aia Gyskiuu 3anpoca f(X,y,z)=(X<>y)Az,
c(OPMHPOBAHHON CUCTEMOM, OIIPENENIAIOTCS IEPEMEHHBIMY ...

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 nipoBeieHus aHanu3a B Tabnwuie noje «Hapymenne»
COJIepKaJio TOJIBKO JiBa TUMA 3HaUeHU: «9,3» u «12,1», a none «Mapka
aBTOMOOWIIs» - Tpu TuMa 3HaueHu: «KLADAY, «ZAZy», «BMW». Bcero
B Tabnuie 40 3anuceii. KonxmdectBo 3anuceit N, y10BiIeTBOPSIONINX
Pa3IUYHBIM 3aMPOCaM CHUCTEMBI, TPUBEACHO B TaOIUIIE:

3anpoc N

1) (A="ZAZ")v (C ="9,3") 37

22




Komnerenmns

3aganue

2) (A#"LADA")A(C ="9,3") 22

3) (A="BMW")A(C ="9,3") 10

KonudecTBo 3amuceil TaOmuibl, OTBEYAOMMX 3ampocy (A="ZAZ"),
PaBHO ...

Keiic-3aganue 2 cemectp

Kowmmerenmus 3amanue

OIIK-2 Cnocoben IIpu npOEKTUPOBAHNH JIOTHCTUYECKOTO IPOrPAMMHOI0 KOMIUIEKCA
TIPUMCHATE paspaboTaHa cxeMa OJJHOCTOPOHHHUX JOPOT, CBA3BIBAIOIIUX MYHKTHI A,
COBpPEMEHHBIN

MaTeMaTUYECKUI B,C,D,F,uG.

arnmapar, CBsi3aHHBIN C

IPOEKTUPOBAHUEM, A

pa3paboTKOi,

peanuzanuei u
OILICHKOM KadyecTBa
MIPpOrpaMMHBIX
MPOLYKTOB H
MPOTPaMMHBIX
KOMILIEKCOB B
Pa3IMYHBIX 00JIACTIX
YeJI0BEUECKO
JIeSITENbHOCTH

c F

1. Kakumu MaTpuaM MOXKCT OBITh IMpCACTaBJICHA JaHHAA CXCMa B
IIporpaMMHOM KOMILIeKce?

0010100
1000000
0101000

1|1 00 0001
0001000
0010000

0 0000 1 O]
-1 -1 -1 0 -1 0 0 0 0 O]
10 0 1.0 0 0 0 0 O
0 00 .11 1 -10 0 0
2){0 0 1. 0 0 -1 0 -1 -1 0
0 1.0 0 0 0 0 1 0 O
0 0 000001 0 0 -1
0 0 0 0 0 0 0 0 1 1|
01100 0 0]
1010100
1101010

3){0 010011
0101010
0011100

0 00100 O]
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Komnerenus 3aganue

11 -1 0 1 0 0 0 0 O
1.0 0 -1 0 0 0 0 0 O
0 0 01 11 -10 0 0
410 0 1 0 0 -1 0 -1 1 0
0 -1 0 0 0 0 0 1 0 0
0 0 000 0 1 0 0 -1
0 0 0 0 0 0 0 0 -1 1|

2. Iloctpoiite, ucnonb3ysa anroput™m diepu, MapupyT, UCXOAAIUN U3
nyHkTa B, mpoxoasiuii mo BceM aoporaMm U MpHUBOJsALIas 0OpaTHO B
nyHkT B (siiepoB 1UKI), €ciM HU3BECTHO, YTO W3 MyHKTa B MoxHO
COBEPIINTH MEPEXO TOIHKO B MyHKT A, 1 myHKT C OBLT MMOCEIIeH paHee
BCEX OCTAJIbHBIX ITYHKTOB.

3. B Tabnuiie mpuBeIeHBI PACCTOSHUS MEXKAY ITyHKTaMH:

A B C D E F G
1 1

2

6 7

OTMMTUOm@>

3
HCHOJ’ILSYSI aAJIrOpUT™M CDOpI[a'BCJIMaHa OonpeACIINTE BEC HAUMCHbBILICTO

IIyTH, 10 KOTOPOMY MOKHO O0€XaThb U3 GsB IMIYHKT E

CocraBuTtens (M): KaHJ. TEXH. HaYK, JoueHT Pemernukosa E.B.
(Ppamunus, unuyuaner u dorxcrocms npenodasamensi (eit))
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