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1 Heab TUCUMIIIMHBI.
B pesynbrate OCBOEHHS MaHHON IUCHMIUIMHBI Yy OOy4alomerocs IOJDKHBI OBITh

c(hOpMHUPOBAHBI KOMITETEHIIUH OCHOBHOH MPO(ECCHOHAIBHONH 00pa30BaTEIbHON MPOTPaMMBI
OakamaBpuarta (nanee - OITOIT): OITK-2.
dopmupyemMble KOMIIETCHIIMH, HHIAMKATOPbI JAOCTH:KEHHS KOMIIETEHUM, 3HAHHUSA,

YMEHUusl, HABBIKHA

Tabauna 1 — UnaukaTopbl JOCTHKEHUS] KOMIIETEHUUH, pOpMUpPYyEMBbIe TUCIUILIMHON

Ko n Ha3Banue

NuaaukaTtopsl JOCTUKEHUS

3nanus1, ymeHust, HaBbIkH (3YB), hopmupyemsie

peanuzanuei u
OILICHKOM KadyecTBa
MpOrpaMMHBIX
MIPOTyKTOB U
IIPOrpaMMHBIX
KOMILIEKCOB B
Pa3TUIHBIX 00JIaCTIX
YEeJI0BEUYECKOMN
JIEeSITENbHOCTH.

KOMIIETCHIINU kommerennuu mo OITOIT JUCIAILINHOMN

OIIK-2 Criocoben 2.2 IIpuMeHsieT METOAbI 3HaTh:

MPUMEHSTh [IPOEKTUPOBAHUS, — OCHOBHBIE (aKThl, KOHIEHIIMA ¥ TPUHITUATIBI

COBpPEMEHHBIH pa3paboTKH, ¥ peaan3aluy | JUCKPETHON MaTeMaTHKH.

MaTeMaTHYeCKHI IPOrPaMMHBIX IPOYKTOB | Y MeTh:

anmapar, CBS3aHHBIH C — TpaMOTHO MOJIE30BaThCS SI3BIKOM

NPOEKTHPOBAHHEM, JUCKPETHOW MaTEeMaTHKH;

paspaGoTKo, — CTPOr0  JIOKAsbBaTh  MATEMATH'ECKHE
YTBEPXKACHUS W3  00JAaCTH  JTUCKPETHOM

MATEMATUKH, BBIACIIAA TJIaBHBIC CMBICIIOBBIC
aCIICKThI B TOKA3aTCIbCTBAX,

— MPHUMEHSTh METOJIbI JIUCKPETHOM
MaTEMAaTUKN JJIA IIPOCKTUPOBAHMA,
pa3paboOTKK W peau3alii  POrPaMMHBIX
MPOIYKTOB

Baagers:

CHOCOOHOCTBIO peIaTh NpoecCrOHaNbHbIC
3a7a4d, CBA3aHHBIE C IPOEKTHPOBAHUEM,
pa3pabOTKOMU, U peamu3anel MporpaMMHBIX
NPOIYKTOB B HCCIICAOBATEIbCKOM U IPUKIATHOM
JeATeIIbHOCTH, UCIIOJIB3YSI OCHOBBI AUCKPETHOU
MaTEeMaTHKH.

MecTo TMCHUIIINHBI

JlucuuiuinHa BKJIIOYEHa B MOJyNnb «MaTreMaTHuecKue OCHOBBI MpPO(ecCHOHATBLHON
nestensHocTHy OITOIT BO, wacts, hopmupyemMast yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIIICHHM.
JucuumuinHa ocBauBaercs Ha 1 kypce B 1-2 cemectpax.

2 O0bEM U TPYA0EMKOCTD UCHUILIUHBI O BUAAM Y4eOHbIX 3aHSITHIA.

@opMbI NIPOMEKYTOYHOM aTTECTAIUM.
Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIaM YUEOHBIX 3aHITHIA

OO0wuast TpyZ0EMKOCTb M BUBI yueOHOW paOOTHI M0 TUCUUIUIMHE, TPOBOANMBIC OObEm HaCoB 10
dhopmam o0yueHHS
B pa3HbBIX (hopmax 000
1 O6mas TpyI0eMKOCTh TUCIUILTAHBI 252
2 KonrakTHast pabora oOydaroniuxcsi ¢ ImperogaBareneM (10 BUAAM y4eOHBIX 108
3aHATHU) (BCEro)
AynutopHas pabora (Bcero): 108
B TOM YHCJIE:
JIEKIIUHU 36
NPaKTUYECKUE 3aHATHS, CEMUHAPHI 72
3 CamocTtosTenpHas paboTa 00yJaronuxcs (Bcero) 144
4 TIpomesxyTouHast aTTecTanus 00y4arouierocs —
3auer (1 cemectp)




3a4eT ¢ oueHKoH (2 cemecTp)

3. YueOHO-TeMaTHYeCKHI IJIAH U CO/lepPKaHue NUCHMILTHHBI.

3.1 Y4yeOHO-TEMATHYECKUN NJIAH

Tabmuua 3 - YueGHO-TeMaTHuecKui MiaH 04HOH (GopMbl 00yUeHHS

061112.1.;1 TpymoeMKoCTh 3aHATHH (Jac.) DOpPMBI TEKYIIETO
E Pasnensl 1 TEMBI IUCLATUIMHBL TPyAOeM AyauTopH. KOHTpOJIA M
KOCTh MMPOMEIKYTOYHOU
= IO 3aHSTUSIM (sceco 3aHATUSA CPC aTTeCcTaluu
uac) | TCKIL. MIPaKT. yCIIeBaeMOCTH
Cemectp 1
1. Teopus mHodcecmes 62 10 18 34 WuauBunyanss
oe 3aaanue Nel
1 1.1 IMonmuOXecTBa. Onepanuy HaL 24 4 8 12 Tect Nel
MHOKeCTBaMH. MOIITHOCTh MHOXKECTB.
2 1.2. Ilpsimoe mpou3BeicHUE MHOXKECTB. | 26 4 8 14 Tect Ne2
CootserctBus. CBoicTBa
COOTBETCTBHI.
3 1.3. ®yHKIHN. 12 2 2 8
2. Mamemamuueckas nocuxa 46 8 18 20 HNunuBuyanpH
5 2.1. Bynessr ¢ynkumu. | 14 2 6 6 oe 3amanue Ne2
[IpencraBnenue B HOpPMAaJIbHBIX Tect Ne3
tdhopmax.
6 2.2. MuHnM#3anus OyneBbix | 12 2 6 4
byHKUU.
7 2.3. Ilomnora cucrem Oynesbix | 10 2 4 4
(GYHKITHA.
8 2.4. Tlpunoxenus: OyneBbix QyHkmmii | 10 2 2 6
K TCOPHH PEJICHHO-KOHTAKTHBIX CXEM
[Ipunoxxenust OyneBbIX (QYHKIHHA K
TEOPUU CXeM U3 (PYHKIIHMOHAIBHBIX
JJIEMEHTOB.
[IpomexyTouHas arTecTanus 3a4ueT
HUTOTI'O no cemectpy 1 108 18 36 54
Cemectp 2
1. Mamemamuueckas no2uxa 74 8 20 46 NunuBunyansu
oe 3aaanue Nel
1 1.1. Anrebpa BbICKa3bIBaHMM. | 24 2 6 16 Tect Nel
Jlorudeckue clenCcTBUsL.
2 1.2. Anrebpa npeauKaToB 28 4 8 16 WnauBunyanss
oe 3amanne Ne2
3 1.3. ®opmanbHBIC UCUUCTICHUS 22 2 6 14 WunuBumyansx
oe 3aaanue Ne3
2. Ocnoswi meopuu epagos 70 10 16 44 WnauBunyansx
4 2.1. OcHoBHble TmoHsATUS Teopuu | 20 2 4 14 oe 3amanue Ned
rpacdoB. Onepanuu ¢ rpadamu. Tect Ne2
5 2.2. Hukunel. [Inmanaprocts. Packpacka | 24 4 6 14
rpada. JlepeBbs. OctoB Tpada.
CBSI3HOCTSB.
6 2.3. AnropuTmbl peuieHusi 3agad Ha | 26 4 6 16
rpadax.
[IpoMexyTouHas aTTeCTalus 3a4eT C OIIEHKOM
IMTOI'O no cemecTpy 2 144 18 36 90




061112.1.;1 TpymoeMKoCTh 3aHATHH (Jac.) DOpPMBI TEKYIIEro
E Paznensl u TeMBI  TUCIUITIMHE TPysoeM AynuTopH. KOHTpOJIA M
< 110 3aHATHUAM roctb 3aHATHUSA CPC HPOMEAYTOANOH
(6cego aTTeCTalun
wac,) JIEKII. IPAKT. yCIIeBaeMOCTH
Bcero: | 252 36 72 144

4 TlopsaoK OLEHUBAHUS YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIeTeHUHH 00y4ariierocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.
JI7isl TIOJIOKUTENFHOW OIICHKH TI0 pe3yJibTaTaM OCBOCHUS JAMCUHUILUIMHBI 00YyYaromemMycs
HEOOXOJIMMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BHIBI y4eOHOW paboThl. OIEHKa pe3ysbTaToB
paboTsl oOy4aromierocs B 6amiax (o BUgam) npuBeaeHa B Tabnunax 4-5.
Tabmuua 4 - bamibHO-peHTHHroBas OLEHKa pe3yjibTaToB y4yeOHOW  paboThl
obyuatomuxcs 1o suaam (bPC)

YueOnas padora |Cymma  |Buabl u pe3ynbraTsl OreHKa B aTTeCTalln Bamnet
(BuzBI) OamoB  |yueOHOI pabOTHI
Cemectp 1
Texymas yaebnas (80 JlekunoHHbBIE 3aHATHSA 0,25 6anna mocemenue 1 nmeximonHoro |4 — 10
paboTta B cemecTpe (KOHCTIEKT) 3aHATHUL
(ITocemmenue (32 3amsTHit)
3aHATHH 110 NunuBuayansHble 3a o1HO MHAUBUIYAJIbHOE 3a/1aHue OT 5
pacluCaHuIo U 3amaHus (OTYET O 10: 12 - 40
BBINIOJIHEHUE BBITIOJTHEHUH 6 6astoB (BbInoNHEHO 51 - 65% 3a1aHMiA)
3a/TaHAHN) WHIWBHAIYAIEHOTO 7 6ana (BeImosHEHO 66 - 85% 3amanmii)
3a1aHusl) 20 6asmoB (BeimoHEHO 86 - 100% 3amanuit)
(2 pabotsr)
Tectsr (3 Tecta)
TectNel, TectNe3 5 6asutoB (MOPOrOBOC 3HAYCHUE) 15-30
10 6ans10B (MakcUMalbHOE 3HAUCHHUE)
TectNe2 5 6ans10B (MOpOroBOE 3HAUEHUE)
10 6ans10B (MakcUMabHOE 3HAUCHHUE)
HToro mo Tekymeii padore B cemectpe 1 31-80
IMpomexyrounas |20 Teopernueckuii Borpoc 1 |2 6anma (oporoBoe 3HaueHHE) 2-4
aTTecTalus 4 panna (MakCMMalbHOE 3HaYEHUE)
(3auer) Teoperudeckuii Borpoc 2 |2 6ajJia (moporoBoe 3Ha4eHNE) 2-4
4 6anna (MakCHMaJIbHOE 3HAYECHHUE)
Pemenue 3amaum 1. 2 6aJju1a (TOpOroBOE 3HAYCHUE) 2-4
4 fanaa (MakCUMaJIbHOE 3HAYCHHUC)
Pewmenue 3agaum 2. 2 paJuta (TOPOroBOE 3HAUCHUE) 2-4
4 panna (MakCMMalbHOE 3HaYEeHUE)
Pemenue 3agaum 3 2 0ass1a (MOpOTroBOE 3HAUCHHUE) 2-4
4 6anna (MakCHMaJIbHOE 3HAYECHUE)
HToro no npoMeKyToYHOM aTTecTalMyu B ceMectpe 1 (3auery) 10-206.
CymMmapHasi OlleHKAa 10 IHCHHIIJINHE B ceMecTpe 1: Cymma 0ayuioB TeKymiel i MpoOMeKyTOUHOW aTTeCTallun
51 -100 6.
Tabmuua 5 - bamibHO-peHTHHroBas OLEHKa pPe3ylbTaToB y4eOHOW  paboThI

oOyuaromuxcs o Buaam (bPC)

VYuebnas pabora |Cymma  |Bunusl u pe3ynbraTsl OneHka B aTTecTaluu Bannet
(BuBI) O0a;oB  |y4eOHOI paboThI




Cemectp 2

Texymiast yueonas (80 NnnuBuayanbHbIe 7 6ansoB (BeimosHEeHO 51 - 65% 3amanuii)
pabota B cemecTpe 3amaHus (OT4ET O 10 6asumoB (BhIONHEHO 66 - 85% 3amanuii) |28 - 60
(ITocemenune BBIIIOJIHEHUH 15 6assoB (BeimonHeHO 86 - 100% 3amanuit)
3aHSATHH 110 WHIIUBHYaIbHOTO
PACIIUCAHHIO 3a/1aHus)
BBIIIOJIHEHHE (4 pabotsr)
3aJaHu) Tecr (2 Tecra) 6 6a1510B (IIOPOroBOE 3HAYCHHUE) 12- 20
10 6ans1oB (MakcHMaIbHOE 3HAUCHHUE)
Hroro no tekyuieii pagore B cemectpe 2 41-80
Ipomexyrounas |20 Teoperudeckuii Borpoc 1 |2 6anna (moporoBoe 3HaUCHHE) 2-4
arrecTanus (3a4eT 4 6anoB (MaKCUMaJIbHOE 3HAYCHHUE)
C OLICHKOIA) Teopernueckuii Borpoc 2 |2 6anna (IOporoBoe 3HauUCHHE) 2-4
4 pa0B (MaKCUMaJIbHOE 3HAYEHHE)
Teopernueckuii Borpoc 3 |2 6aia (IoporoBoe 3HauCHUE) 2-14
4 0ann0B (MakCHMAaJIbHOE 3HAUEHHE)
Perrenne 3amaun 1. 2 6aJ10B (TIOPOrOBOE 3HAYCHUE) 2-4
4 6ani10B (MaKCUMaIIbHOE 3HAUYCHNUE)
Pemenue 3amaun 2 2 6ania (moporoBoe 3HAYCHHUE) 2-4
4 6anoB (MaKCUMaJIbHOE 3HAYCHHUE)
HToro mo mpoMeKyTOYHOM aTTecTallMu B ceMecTpe 2 (3a4eTy ¢ OIeHKOi) 10-206.
CyMMapHasi OlleHKa [0 JUCIHUIUINHE B ceMecTpe 2: CyMmMa 6ayutoB TeKyIiei U MPOMEKYTOUHOM aTTeCTAINH
51-100 6.

B npomexyTouHON aTTecTalMu OLEHKa BBICTaBIsAeTCS B BeloMocTh B 100-0amibHoi
IIKajie U B OYKBEHHOM SKBHBaJIeHTe (Tabmia 6)
Tabmuua 6 — CootrHecenue 100-0annbHOMN KAkl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma Habpanuwix z -
banios JUCUUIUINHBI 1 Oyenka byxeennwiii oxeusanenm bykeennuiii
KOMITETCHIIN I IKBUBANCHIM
86 - 100 [IponBuHYTHIH 5 OTIIMYHO
66 - 85 IloBbITIIEHHBIH 4 XO0pOoII0 3auTeHo
51-65 IToporossiit 3 YAOBJIETBOPHUTEIHHO
0-50 [lepsorit 2 HEYIOBJIETBOPUTEIEHO He 3aureno

5  MarepuajJbHO-TEXHMYECKOE, NPOrPAMMHOE H Y4eOHO-

MECTOANYIECCKOC odecrneyeHue AUCHUILJINHBI.
5.1 YueOnas qureparypa
OcHoBHAasi yueOHasi JuTEPaATYypa

1. KysnenoB O.I1. JIuckpeTHas MareMaTwka JjIsl WHXKEHepa [DIEeKTpOHHBIN pecypc] /
O.I1. Ky3HeroB - DIeKTpoH. TEKCTOBBIE JIaH. - 6-¢ u3., crep. - Cankr-Ilerepoypr - Jlans, 2009.
—400 c. Pexxum moctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpeTHass MareMaTHKa [DJIEKTPOHHBIA pecypc] : B 2 4. : yuyeOHOe MmocoOue s
crynentoB By30B. U. 1 / E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HoBOKy3HEIKHi WH-T
(¢un.). - HoBokysuenk : HOU Keml'V, 2018 - 160 c. - bubnumorp.: c. 146-147. — Pexxum
nocryna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JomoiHuTeIbHAS YUeOHAsl JIUTEpaTypa

Penpkun, H.I1. luckpernas matematuka [DnexkTpoHHblid pecypc]: yueonuk / H.I1. Penpkun —
DJEeKTPOH. TEKCTOBbIE JaH. - MockBa: @usmarnut, 2009. — 264 c. — I'pud «PexomeHnnoBano»



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

YMO 1o KIacCM4ecKOMy YHUBEPCHUTETCKOMY OOpa3oBaHHI0O B KauecTBE Y4YeOHHMKA st
CTYZICHTOB BBICIINX Y4eOHBIX 3aBEACHUH, 00yJaromuxcs 1mo HarpasieHusM moarotosku 010100
«Marematuka», 010200 «Marematuka. Ilpuknannas wmarematuka», 011000 «Mexanuka.

[Mpuknagnas matematuka». — Pexkxum mocrtyna: http://e.lanbook.com/view/book/2293/

KynukoB B.B. Jluckpernas Matematuka [DJeKTpOHHBIH pecypc]: yueOH. mocobue / B.B.
KynukoB. - DnekTpoH. TekcToBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum nocryna:

http://znanium.com/bookread.php?book=126799

[lleenes, FO.I1. uckperHas maTemaTuka [DNEeKTpOHHBIN pecypc|: yueOH. mocobue / FO.IT.
[leBeneB. - DnekTpoH. TekcToBble AaH. — CaHkt-IletepOypr : «Jlanby», 2008. - 592 c.- Pexum

nocryma: http://e.lanbook.com/view/book/437/

5.2 MarepuajibHO-TEXHU4YeCKOe M NpPOrpaMMHoe olecmeveHHe
AUCIHUIIJINHBI.

VYueOHbIe 3aHATHS MO AUCIUIUIMHE MPOBOAITCS B yueOHbIX ayautopusax KITIM ®T'BOY
BO «KeMmI['V»:
404 YueOHast ayAUTOPHS U IPOBEACHHUS: Y4eOHbII

- 3aHATHH JIEKIUOHHOTO THIIa; 5 xopryc Ned.

- TPYIIIOBBIX ¥ MHMBUIYAJILHBIX KOHCYJIBTAIINI;

- TEKYILETO KOHTPOJIS U IIPOMEKYTOUHOM aTTECTALIMHU. 654079
Crnenunajau3upoBaHHas (yueOHas1) MedeJIb: J0CKa MeJIoBas, Kaeapa, CTOJbI, CTYJIbS. !
OGopyaoBanme: nepeHocHoe - HOyTOyK, 3KpaH, IPOEKTOP. Kemeposckast
Hcnonn3yemoe nmporpammuoe obecieuenue: MSWindows (MicrosoftimaginePremium 3 year|o6macthb, T.
1o cyonuueH3noHHoMy norosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice HoBOKY3HEIIK,
(cBobogHO  pacmpoctpansiemoe  [10),  Sugekc.Bpaysep  (oTedecTBEeHHOE  CBOOOJHO
pacmpoctpansiemoe [10). Tp-KT
Hurepuer ¢ o6ecneuenunem gocryna B IUOC. Meramnypros,

n. 19
603 YueOHast ayAMTOpPUS ISl IPOBEICHHUS: V4eOHBIH

- 3aHﬂTm:1 JEKLMOHHOTO THIIA; xopryc Ned.

- 3aHATUH CEMUHAPCKOTO (TIPaKTHYECKOT0) TUIIA;

- TPYINIIOBBIX U UHIMBUYaJIbHbIX KOHCYJIbTALIUM; 654079

- TEKYILEr0 KOHTPOJIS U IIPOMEXKYTOUHOM aTTECTALIMHU. '
CnennannzupoBannas (yuednas) Mebesb: 10CKa MEJIOBasi, CTOJIBI, CTYJIbS. Kemeposckas
OGopynoBanue sl Mpe3eHTANMH Y4e0HOr0 MaTepHaja. nepeHocHoe - HOYTOYK, JKpaH,|00J1acTh, T.
TIPOCKTOP. _ ) ) i HosokysHelk,
Hcnoab3yemoe nmporpammHoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
1o cyonuneH3noHHoMy forosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice Tp-KT
(cBobomHO pacnpoctpansiemoe [10), Mpich 2 (cBoboano pacrpoctpansiemoe 110), FoxitReader Meraypros,
(cBobomuO pacmpoctparsemoe I10), Firefox 14 (cBobomno pacmpoctpansemoe I10), QGIS|x. 19
(cBobomnO pacnpoctpansemoe 110), UML-muarpaMmer (6ecruiaTHas Bepcus).

HNnaTepHer ¢ o0ecneyennem nocryna B JUOC.
604 YueOHast ayAMTOPUS LISl IPOBEICHHUS: VueOHbBIH

- SaHﬂTI/II:I JICKIIMOHHOTI'O THUIIA, KOpHyC N94.

- 3aHATUH CEMUHAPCKOTO (TIPAKTHYECKOT0) TUIIA,;

- TPYINIIOBBIX U MHIMBUYaJIbHbIX KOHCYJIbTALIUM; 654079

- TEKYIETO KOHTPOJIS M TIPOMEKYTOYHOMN aTTECTAIIHH. '
CnennannzupoBannas (yuednas) Mebesb: 10CKa MEJIOBasi, CTOJIBI, CTYJIbS. Kemeposckas
OGopyaoBanue 1151 Mpe3eHTANMH Y4e0HOr0 MaTepHaja. nepeHocHoe - HOYTOYK, JKpaH,|00J1acTh, T.
IIPOCKTOP. . . . . HoBoxky3Helk,
Hcnoab3yemoe nporpammHoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
1o cy6uuensnonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 1. 10 12.12.2021 r.), LibreOffice| P XT
(cBobomnO pactpoctpansemoe 110), FoxitReader (cBo6oguo pacmpoctpansemoe I10), Firefox Meramnypros,
14 (cBobomno pacmpoctpansiemoe I10), Sugexc.Bpayzep (oreuectBeHHOe cBOOOTHO|N. 19
pacnpoctpansemoe [10).

HnTepHer ¢ o0ecneyennem aocryna B JUOC.
5.3 CoBpemenHble  npodeccHOHAIbHBIE  0a3bl  JAHHBIX H


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

HH(OPMALUOHHBbIE CIPABOYHbIE CUCTEMBbI.
1. HudopmanmonHas cucrema «OOLEPOCCUIHCKUN MaTEMAaTHUYECKUN MOPTAID», PEXKUM
nocryma : http://www.mathnet.ru/
2. WHpopManMOHHAs CUCTEMa «ODKCIIOHEHTa» - IIEHTP HWHXKCHEPHBIX TEXHOJOTUH M

MOJICTTUPOBaHHMS, PSKUM JocTyna: hitp://www.exponenta.ru

3. baza mannbix Science Direct (6onee 1500 sxypuanoB usnarenbctBa Elsevier, cpenu
HUX U3JaHUs 110 MaTeMaTHKE U HHPOpPMATHKe), peskuM poctyma :https://www.sciencedirect.com

4. WndopmanuoHHas cucreMa

«Enunoe

pecypcam» http://window.edu.ru/catalog/
5. ba3pl JaHHBIX W AHATUTHYECKHE MyOJMKAMM HAa MopTaie «YHHBEPCUTETCKAS
uHpopmanmonHas cucrema Poccusi», pesxum fgocrymna: https://uisrussia.msu.ru/

6 Unble cBeaeHust U (WJIM) MaTepHaJbl.
6.1. TeMbl NUCbLMEHHBIX Y4eOHBIX PadoT

Tabnuna 7 - Tembl MHCHMEHHBIX Y4eOHBIX PAbOT

OKHO JlocTyna K UH(POPMalMOHHBIM

Paszpnen ‘ TeMbl ‘ KoHTpoJibHBIE TOUKH
Cemectp 1
Teopus MHokecTBa U ONepaluy HaJl MHOKECTBAMHU. Tect Nel
MHOKECTB
OtHomenust. CpoiicTBa oTHOIIEHU. DyHKIIUN Tect No2
DKBUBAJICHTHBIE IPEOOPA30BAHMSI MHOKECTB. NunuBunyansHOE
Omneparuu Hag oTHOMICHUSIMU. CBOWCTBA OTHOIICHHIA. 3aganue Nel
Marematuuec | byneBsl pyHKIUU Tect Ne3
Kasi JIOTHKa
HopMmanbHbie (opMBI peicTaBIeHUS OYIEBBIX NunuBunyansHoe
¢yuknmii. [TomHOTa crcTeM OylieBBIX (yHKIIHMA 3amanne No2
Cemectp 2
Maremartnuec | BrIcka3biBanme. Jlornueckne orepanuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAaHUSIMU.
Jloruueckoe cnenoBanue Gopmy anreOpsl WNHnnBunyansHOE
BBICKa3bIBaHUM. 3amanue Nel
[Ipeaukatel. Jlornueckue U KBaHTOpHBIE oniepaluu Haa | MHauBuayansHoe
npenukaramu. Jloruueckoe ciepoBanue Gopmyi 3amanue No2
JIOTUKH NPEIUKATOB.
Hcuncnenune BbicKa3blBaHUM. Te€OpHUsi €CTECTBEHHOTO NuauBunyansHOE
BBEIBOJA 3aganue Ne3
OcHoBBI OcCHOBHBIE MIOHATHUS U OINIPENETICHUS TEOPUU IpadoB. Tect Ne2
TCOpHH Anroputmsl Ha rpadax NHnnBunyansHOE
rpacdos 3amanue Ne4

6.2. IlpumepHbie BONpoCchHl M 3aJaHus / 3aJa4d JJsl

aTTecTaluu

Paszoen 1. Teopusi mrodcecms
Tema 1.1 IlogmMHOXkecTBa. Oniepauny HaJ MHOXKECTBaMU. MOITHOCTh MHOKECTB.

Ilpumepnvie meopemuueckue 60npocwvl

MPOMEKYTOYHOM

1. YUro Ttakoe MHOxecTBO? KTO sBisercss ocHoBateineMm Teopun MHOxecTB? Kak



http://www.exponenta.ru/

o0o3HaYaeTcs MPUHAIC)KHOCTh WM HE MPHUHAICKHOCTh HEKOTOPOTO OO0BEKTa X MHOXKECTBY
A?

2. OOBscHUTE OCOOCHHOCTH 3aJaHUS MHOXECTB  PA3IMYHBIMH  CIIOCOOAMH:
MIEPEUYHCIICHUEM, XapaKTEPUCTHIECKUM MTPEANKATOM, TIOPOKIAIOIICH MPOIIEAYPOil.

3. Urto Takoe MOITHOCTh MHOXKecTBa? Kakue MHOMKeCTBa Ha3bIBAIOTCS YKBUBAJICHTHBIMHU?
Kak 0003Ha9aeTCst SKBUBAJICHTHOCTHh MHOXKECTB?

4. Kakoe MHOXkecTBO Ha3biBaeTcsi mycTbiM? Kakoe MHOXECTBO Ha3bIBACTCS
yHuBepcanbHbiM? Kak 0003HauarTCs MycToe U YHUBEpCalIbHOE MHOXKeCTBA?

5. Kakoe MHOXKECTBO Ha3bIBaCTCs IIOJMHOXKECTBOM MHOXecTBa A? Kakumu cBoMCTBaMHU
00JlaJTaeT OTHOUICHUE BKIIIOUEHHS MHOXXeCTB? B kakoM ciydae MHOXkecTBa paBHbI? B uem
OTJINYME MEXIY COOCTBEHHBIMHU M HECOOCTBEHHBIMH MOMHOKECTBAMHU MHOXKECTBA A?

6. Kakoe MHOecTBO Ha3bIBatoT OyjieaHoM MHOXkecTBa A? ChopmyaupyiTe U JOKaKUTE
TEOpPEMY O MOIIHOCTH OyJieaHa KOHEYHOTO MHOXKECTBA.

7. Onpenenute, KakMe OIepalvy M KaK MOXHO IMPOU3BOAMTH HaJ MHOXxecTBaMu. Kak
n300paxaeTcs pe3ysibTaT 3TUX OIepaluii Ha AuarpaMmax Jinepa — Benna?

8. 3anumwMre  OCHOBHBIE  3aKOHbl  TEOPUM  MHOXKECTB  (MIEMIOTEHTHOCTb,
KOMMYTAaTUBHOCTb, aCCOLIMATUBHOCTh, AUCTPHUOYTHUBHOCTBH, MOTJIONIEHUE, CBOMCTBA IMyCTOTO
MHOECTBA U YHUBEPCYMa, HHBOJIOTUBHOCTD, 3aKOHBI /¢ Moprana, CBOICTBa JOMOTHEHUS).

9. JokaxuTe 3aKOHBI TEOPUU MHOKECTB METOI0M B3aUMHOT'O BKJIFOUCHHUSI.

10. Kak cocTaBUTh XapaKTEPUCTUYECKHE NPEAUKAThl MHOYKECTB, IMOJYyYalOIIUXCS B
pe3yJiibTaTe BBHIMOJIHEHUS ONepaluid epecedeHns, 00beIMHEHUS U JTIOTIOJIHCHHUSI, €CITH U3BECTHBI
XapaKTEPUCTUUYECKHUE MTPEUKATHI UCXOIHBIX MHOYKECTB?

11. J[JJoxkaxxuTe 3aKOHbI TEOPHUM MHOXKECTB C TOMOIIBIO XapaKTEPUCTUUECKUX
MPEANKATOB.

12. JlokakxuTe 3aKOHBI TEOPUU MHOKECTB Ha AMarpammax Jinepa — Benna.

13. B xakoM ciyyae roBOpsIT, UTO MEXy MHOKeCTBaMU A U B ycTaHOBIIEHO B3aUMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak yCTaHOBUTBH paBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOECTBa Ha3bIBAIOTCS CUCTHRIMM ?

16. JlokaxuTe TeOpeMy O HECUETHOCTH MHOXKECTBA BCEX JACHCTBUTEIBHBIX YHCEN
orpeska [0;1].

17. Kakue MHOKeCTBa Ha3bIBAIOTCS KOHTUHYaIbHBIMU?

18. Chopmynupyiite akcuoMy MaTeMaTHIeCKONH WHIYKITHH.

Ipumepnvie npakmuueckue 3a0anus
1. JTanel mHOXecTBa X ={a,c}, Y ={a,b,d}, Z ={b,c}, U ={a,b,c,d}. Haiinure MHOXeCTBO

(xey)nz
2. Tocrpoiite quarpamMmy Ditepa o Gpopmyite (X @Y )NZ
3. Jloka)xuTe TOKIECTBO TPEeMsl CIIOCOOaMu TIPH IMMOMOIIM Tuarpamm Diinepa — BeHHa,

METOJIOM XapaKTePUCTUIECKUX MPEIUKATOB U METOJOM B3aUMHOTO BKItoueHus. A, B, C —
Mpou3BOJIbHBIE MHOkecCTBa (A(B)UC =(AUC)N(BUC) .

4. MakcuManbHO YIIPOCTUTE BBIPAXKEHUS, TTOJIb3YSICh OCHOBHBIMU 3aKOHAMU TEOPUU
MHOXKECTB ((AU (one))n((an(8up)) uc)) ucu(Au(enD))

5. JlokaxkuTe METOJIOM MAaTEMAaTUYECKON MHIYKIIUU:

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

Tema 1.2. ITpsimoe npoussenenue MHoxkecTB. CooTBeTCTBHUS. CBOMCTBA COOTBETCTBUI.
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IIpumepnvie meopemuyeckue 60npocyl

1. Yto sBnsieTCS pe3ynbTaToOM MPSIMOTO NMPOU3BEACHUS ABYX MHOXECTB? UTo sBisiercs
Pe3yIbTaTOM BO3BEACHUS MHOXKECTBA B HATYpPAJIbHYIO CTEIIEHb?

2. Jlokaxutre TeopeMy O MOIIHOCTH TMPSMOr0 NPOU3BEIEHUS [JBYX KOHEUHBIX
MHOECTB.

3. Uro Takoe n-mMectHOe oTHomieHHe? Kakoe OTHOIIeHHME Ha3bIBAeTCs OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HA3bIBAETCS OTHOLIEHUEM Ha MHOXeCTBe?

4. B ueM ornuuue oONacTH OTHpPABICHUA U OOJACTU MPHUOBITUS COOTBETCTBUS OT
obJyacTu onpejieseHus: U 00JaCTH 3HAYCHUNW COOTBETCTBUS?

5. Onmmmre cnocoObl 3aJaHus COOTBETCTBUS (Tpaduueckuii crmocod, auarpamma,
MaTpuIa).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HA3bIBACTCS TOXKIECTBEHHBIM (OTHOLIEHHEM
uaeHTuyHoctr)? OnpenenuTe MyCcToe U YHUBEPCaIbHOE COOTBETCTBUSL.

7. JlaiiTe ompeneneHue OlepaursM HaJ COOTBETCTBUSMMU: JIONOJHEHHE COOTBETCTBUS,
HOCTPOEHHE OOPATHOI'O COOTBETCTBUS, 00BEIUHEHHE, TIEpECCUCHHE, KOMITO3ULIHSL.

8. Kak mocTpoutb MaTpullbl COOTBETCTBHI, MOIYYaIOUIUXCs B PE3YJIbTATE ONEepaluil u3
IIPEIBIYIIEr0 BOIPOCa, UCIIOJIb3Y sl MaTPUILIBI HICXOJHBIX COOTBETCTBUIM?

9. UYTto Ha3bIBAIOT CTENEHBIO OTHOILIEHUS HA MHOXKECTBE?

10. Yto Takoe orpannueHue coorsercTBus? CyKeHHEe COOTBETCTBUSA?

11. Yro Ha3BIBaIOT CEYECHUEM COOTBETCTBUA MO 3eMeHTy? Omnpenenure MOHATHE
«(axTOp-MHOKECTBO MHOKECTBA M 1O COOTBETCTBUIO P».

12. Yto Takoe MNpPOEKUUH COOTBETCTBUS? YCTAHOBUTE CBA3b IOHATUS «IPOECKLIUHU
COOTBETCTBUS» C IOHATHEM «CEYEHUE COOTBETCTBUS 110 SJIEMEHTY.

13. Yro Ha3bIBalOT MpOEKLUei n-MecTHOro oTHoueHus? Kakue onun OpiBatoT?

14. YTo Ha3bIBAETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIIEHHE HA MHOXECTBE HAa3bIBAlOT pe(IECKCUBHBIM,
aHTHpeIIEKCUBHBIM, Hepe(IeKCHBHBIM? B 4ueM oTiMYie CHMMETPUYHBIX, aHTHCUMMETPUYHBIX
Y HECUMMETPUYHBIX OTHOLIEHUI Ha MHOecTBe? Kakue oTHOIIEHNS Ha MHOKECTBE Ha3bIBAIOTCS
TpaH3UTUBHBIMU? B KakoM ciyyae OTHOILIEHHE Ha MHOKECTBE Ha3bIBAETCS MOTHBIM?

16. Kak MOXHO HMCHOJIb30BaTh MAaTpPHULbl KOHEUHBIX OTHOUIEHUN HAa MHOXECTBE IS
MIPOBEPKHU UX CBONCTB?

17. Kakoe OTHOLIEHME HA MHOXECTBE Ha3bIBA€TCsS 3KBUBAJEHTHOCTHIO? UTO Takoe
KjJacc 9KkBHUBaJeHTHocTH? Kakumu cBoiicTBaMM 007alalOT  KJIacChl SKBHBAJIECHTHOCTH?
ChopmynupyiiTe 1 JOKaXKHUTE Te-OpeMy 00 OTHOIICHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHOIIEHHE Ha MHOKECTBE Ha3bIBaeTCs MopaakoM? B uem otinuume ctporo u
HECTPOro mopsaAkoB? B yeM oTinynMe MOJHOrO M 4YacTUYHOro mnopsAnkoB? Kak Ha3bIBaroT
MHO’KECTBA C 3a/laHHBIM Ha HHUX IMOJIHBIM nopsiakoM? Kak Ha3bIBalOT MHOXKECTBA C 3aJJaHHBIM Ha
HUX YaCTHUYHBIM NOPSAJIKOM?

19. Kakue »5ieMeHTHl YIOPSAIOUYEHHOTO MHOXECTBA HA3bIBAIOTCS HAMOONBLINA,
HauMeHbIINH? Kakue 31eMeHThl yHopsJ0Y€HHOIO MHOKECTBA HA3BIBAIOTCS MAaKCHUMAJIbHBIMU,
MUHMMaJIbHbIMU? Kakue oOBEKTHI COCTABISIOT BEPXHIOI M HIDKHIOIO TPaHU YIHOPSA0YEHHOTO
MHOXxecTBa? Kak Ha3pIBalOT HAMOOJIBIYIO HUKHIOI U HAMMEHBIITYIO BEPXHIOKO TpaHn?

20. Kak moctpouts quarpamMmmy Xaccs 4aCTUYHO YIOPSIIOYEHHOTO MHOXKECTBA?

Ipumepusie npakmuyeckue 3a0anusl
. Jlamo A= {ab,c} B=1{234} RcAxB  Rc B2 . R= {@1)(@2).(b,3)(c,2).(c.3)(c.4)f

P = {11)(21)(22)(23) 24) 33} (44) | Pizo6pasure P, P rpaduuecku. Haiimure marpumy (RePe)?,
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[IpoBepbTe C MOMONIBIO MATPHUIIBI, SABISAETCS U OTHONIEHHE 2 pehIeKCHBHBIM, CHMMETPHYHBI,
AHTUCUMMETPUYHBIM, TPAH3UTHUBHBIM?

2. Haiigure  obmacth  ompeneneHus,  00JacTb ~ 3HAUYEHUH  OTHOLICHHSA
PcR? (xy)eP<x?+y?=1. SIBngercs nu oTHomeHue P peduieKCUBHBIM, aHTUPE(IECKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CUMMETPUYHBIM, TPaH3UTUBHBIM? OOOCHYHTE OTBET.

Tema 1.3. @ynkiun. CoOTBETCTBUSI U PENSLIUOHHbBIE 0a3bl JaHHBIX.

Ipumepnvie meopemuyeckue 80nPoCyl

1. Uro Ttakoe ¢pynkuua? UTto sBIsEeTCS apryMEeHTOM U 3HadeHueM GyHKiuu? Yrto Takoe
MecTHOCTh (yHkumu? Kakas pyHKUuUS Ha3bIBAaeTCs onepanuei?

2. Yem otramuaroTcst o0jacTh ompeieneHuss M 00JacTb 3HaueHUs (yHKIUM OT ee
MHO>KECTBA ONPECICHUs U MHOXecTBa 3HadeHwi? Kakas (QyHKIWS Ha3bIBaeTCS TOTAIBHOMN?
Kakas ¢yHKIMS Ha3pIBa€TCS YaCTUYHOMN?

3. Kakoit snemeHT Ha3bBaloT 00pa3oMm »siemeHTa a? Kakoi 371eMEHT Ha3bIBAOT
nmpooOpazom anemeHTa b? Uto Ha3pIBalOT 00pa3oM MHOkecTBa? UTO HA3BIBAIOT MPOOOpa3zom
MHOkecTBa? Uto Takoe oOpa3 pyHkmuu? Uto Takoe nmpoodpas GpyHKIUU?

4. Kakne ¢QyHKUMM Ha3bIBAIOT WHBEKTUBHBIMH? Kakue (QyHKINKM Ha3bIBaIOTCS
CIOpBEKTUBHBIMU? UTO Takoe Ouexius?

5. KakoBa ocobeHHOCTh o0OOO3HaueHuss kommo3uuuu ¢yHkuii? Kak Has3biBaroT
KOMITO3UITUIO (PYHKIINH?

Ipumepuvie npakmuyeckue 3a0anusl
1. Onpenenute o6pa3 u mpoodbpa3 pyuknuu f:R—>R f(x)=sinx. Ykaxure, sBIsSETCS

i cootBeTcTBHE f 1 QyHKIMEN.
2. Omnpenenute 00pa3 nmonmHoxkecTBa C — R — f(C) u mpoobpa3 moaMHOkecTBa D R —
f1(D) mna pynkmm f:R—>R, f(x)=x?, C=[-3,2], D=[4,9], D=[-6,-4], D=[-3,4].

3. s pyskmuit R—> R f(x)=2x+1, g(x)= , HaiauTe cynepno3suuuio (fog)(x).

1
X2 +2
Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. Bynessl pynkiun. [IpencraBnenne B HOpMaJIbHBIX (hopMax.
Ipumepnvie meopemuyeckue 80npocyl

1. Kakas ¢ynkius HazpiBaeTcs: OyneBoii? CKOJIBKO BCETO MMEET 3HAYEHUN N-MecTHas
OyneBa ¢ynkumsa? Yro takoe Tabiuiia UICTUHHOCTH OyiieBod GyHkimu? Kak ycraHaBimBaeTcs
JIEKCUKOTpadUIeCKuil OpsSI0K?

2. 3anumuTe TAOMUIBI WCTUHHOCTH OCHOBHBIX OYJNEBBIX (YHKIHMI: OTpHUIIAHUS,
KOHBIOHKIINHU, JU3BIOHKIIUU, UMIUTUKALUN, YKBUBAJICHTHOCTH, CYMMBI 10 MOJYIO 2, IMITpHUXa
leddepa, crpenku ITupca.

3. B xakoM nopsaKe BBIIOJIHSIOTCS JIOTUYECKUE ONEpaAIliH, €CJIM UHOE HE YCTaHOBJIEHO
ckoOKkamu?

4. Jloka)xuTe BC€ OCHOBHBIE 3aKOHbI OyJIeBOM aireOphl, MOCTPOECHHUEM TaOIUI]
HUCTUHHOCTH.

5. B kakoMm ciyuae nepemeHHas OyyieBoi (GyHKIIMH Ha3bIBAETCS CYIIECTBEHHON?

6. Kax mnoctpouth paBoiicTBeHHyI0 ¢yHKIMIO 10 (opmyne? Kak mocTtpouthb
IBOMCTBeHHYI0 (yHKIMIO 10 Tabnume wuctuHHOcTH? Kakas (QyHKOusT Has3bIBaeTCs
CaMOJBOMCTBEHHOM?

7. Kakumu cBoiicTBamMu 00J1a7a€T TBOMCTBEHHOCTh?

8. JIoKa)KuTe MPUHITUT TBOWCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3HLIOHKT?
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10. Kakast ¢popmyia Ha3pIBaeTCs AU3BIOHKTUBHOM HOpManbHOU (popmoit (JJHD)? Kakas
¢dopmya Ha3pIBaeTCsl KOHBIOHKTUBHON HOpMaibHOH (popmoit (KHD)?

11. Jlokaxkute TeOpeMy O MpeAcTaBIeHUH 1000 OyneBoit pyukmuu B JJTHO (KHD).

12. Jlokaxxute NMEPBYIO ¥ BTOPYIO TeopeMbl [1IeHHOHa 0 pa3iiokeHnu OyseBoi GpyHKIUN
110 IEPEMEHHBIM.

13. Yto Takoe KOHCTUTYEHTA €MHULIbI, KOHCTUTYEHTA HYJIs?

14. Kakas ¢opmysa Ha3bIBAE€TCSl COBEPUICHHOM AM3BbIOHKTUBHOM HOpMalbHOW (hopMoOi
(CAH®)? Kakas ¢opmyna Ha3bIBaeTCs COBEPILIEHHON KOHBIOHKTUBHOW HOPMaJbHOM (opMoi
(CKH®)?

15. Kakue npeobpazoBanus HeOOXOAMMO cienath, 4To0sl popmyiny npuBecta B CAHD
(CKH®)?

16. Kak moctpoutrs CIIH® (CKH®), ecnim pyHKIms 3amaHa TaOIUIEH HCTUHHOCTH
(cnenctBue 2 TeopeM lllenHona)?

IIpumepnvie npakmuueckue 3a0aHUs.
1. TloctpouB TaOnUIBl MCTUHHOCTH COOTBETCTBYIOIIMX (YHKLUUH, BBICHUTE,

SKBUBAJICHTHBI JIU (GOPMYIIBI v U © U=(X—> y)@((y—)Z)_) X - y), o=Y-7>X.
2. Ykaxure Bce (PUKTUBHBIE NepeMeHHble GyHKMu f (X,Yy,z) =(10101010) .
3. IToctpoiite nBOMcTBEHHYIO (DyHKIMM f = (Xvyvz)-tvx-y-z, HCHONB3YS MPUHIMUI

JIBOVICTBEHHOCTH
4. Tloctpoiite naBoiicTBeHHyro ¢yHkuun f =(1000001110001100), HUCHONIB3Ys

OIIpeZIeTICHNE.
5. C mnomompl0 SKBUBAICHTHBIX MpeoOpa3oBanuil mnoctpoiite JH®D Pynkumn

f (Xl,Xz,Xg)Z(Y:LVYZ \Y% Y3)'(X1'X2 \Y X3) .
6. IIpencraspre B CIH® u B8 CKH® ¢QyHKIUIO, MOIB3YSICh CIEACTBUEM 2 TEOpEM
Illernona f (x;,X,, X3)=(01010001).

7. C TOMOWIBIO  AHAIMTUYECKHX  I[PeoOpa3oBaHMii  HpeicTaBbTe  (YHKIMIO
f (%, %, %) =(% v Xp) = x3 B CIH® n B CKHD

Tema 2.2 Munumuzanus O0yneBbIX (GyHKINH.

IIpumepnvie meopemuyeckue 60npocel

1. Kak omnpenensercs cnoxnocts JJHD? Kakyro JIH® Ha3zpiBatoT MUHUMAIBHOW?

2. Yro takoe mmIumkaHta Gopmynsl ¢? B xakom ciyyae MMIUTMKaHTa (GOPMYIBI @
Ha3bIBACTCS MPOCTOM?

3. Kakas JIH® nHaseBaercs cokpameHHon? Kak mnoctpouts cokpanieHHywo JIHO
MmetonoM Kaaitna?

4. Kakasa JIH® nazsiBaeTca TynukoBoi? Kak monyuuts TynukoBbie JIH® no marpuiie
KBaiina?

5. Kak ctpourcs kapra KapHo mist 3-mectHbix U 4-MecTHbIX ¢yHkumid? Ilo kakomy
IpaBWIy BBAEIAIOTCA NpsMoyroiapHukn Kapno? Kak cocTaBuUTh IPOCTYIHO HMIUIMKAHTY I10
npsimoyronbHUKy Kapno? Kak npumensercs kapra KapHo s MUHMMM3alUMM 4YaCTUYHOMN
OyneBoit pyHKIIHI?

6. Kak c¢ nomompio bneitka — Ilopernkoro mnomyunts cokpanieHnyo JJH®D wu3
npousBosbHOM JJHD?

7. IlepedpopmynupyiiTe Bce H3BECTHBbIE BaM anropuTMbl MuHuMuzanuu JH®D s
muaumnzanun KHO.

IIpumepnvie npakmuyueckue 3a0aHUs.
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1. Haiigute munumanenyio JIH® c nomomipio merona KgaitHa u kapt KapHo s
¢dynkuum f = (01010111).

2. C momompio kapt Kapro nocrpoiite MJIIH® amnst wactuaHO onpenesieHHON (QyHKINN
f=(01--01-1) (mpouepkHu COOTBETCTBYIOT HEOMPEACICHHBIM 3HAYCHHUSM )

Tema 2.3. [TotHOTa cucTeM OYJIEBBIX (PYHKITUH.

Ipumepnvie meopemuyeckue 80npocyl

1. Kak cpaBHMBaroTCcsi HaOOph! aprymeHToB OyieBoit ¢pynkimu? Kakas OyneBa QyHKIMS
Ha3bIBACTCSI MOHOTOHHOW?

2. CoopmynupyiiTe MyHKTH aJropuTMa JJsi IMOCTPOEHUs moiuHoMa JKerajakuHa u3
teopembl XKerankuna. B kakoMm ciyuae nosimHoM JKerankuHa siBISI€TCS JIMHEUHBIM?

3. Kak noctpouts nonuHoM JKeragkrHa METOJOM HEONPEIENIEHHBIX K03 (hUIUEHTOB?
Kax moctpouts nonmuuom XKerankuHa, UCrosib3ys TpeyroiapHuk [lackansa?

4. Kakas OyneBa (yHKIus Ha3biBaeTcs JduHEHHOW? Kak mpoBepuTh JTUHEHHOCTH
GYHKIIMH METOI0M HeolpeaeeHHbIX K03 PHUIIMEeHTOB, He CTpos noauHoM JKerankuna?

5. Uro Ha3bIBaeTcs 3aMbIKAHMEM HEKOTOPOTro MHOKecTBa OyneBbIX ¢yHkuuid? Kaxoe
MHOXeCTBO OyJIeBBIX (PYHKIMI1 HAa3bIBaeTCs 3aMKHYThIM?

6. JlokaxxuTe 3aMKHYTOCTb MHOXECTBa OyJeBbIX (YHKIHH, COXPaHSIOIUX HYIb.
JlokaxuTe 3aMKHYTOCTh MHOXECTBa OYJEBBIX (DYHKIUI, COXpaHAIOUMX eAuHUIly. Jlokaxure
3aMKHYTOCTh MHOKECTBA MOHOTOHHBIX OyJIeBbIX (DyHKIHA. [loKaXUTE 3aMKHYTOCTH MHOYKECTBA
CaMOJBOMCTBEHHBIX OyJeBbIX GyHKIMHA. JlOKaKUTE€ 3aMKHYTOCTh MHOXKECTBA JIMHEHHBIX
OyneBbIX QyHKIUI.

7. Jlokaxxute TeopeMy O cBoMcTBax kiaccoB Ilocra.

8. Kakas cucrema OyneBbIx (yHKIHIM Ha3bIBaeTCs oyiHOK? Kakas moHas cucrema
OyneBbIX (DyHKIMH Ha3bIBaeTCs Oazucom?

9. Chopmynupyiite Teopemy [locta 0 OIHOTE CUCTEMBI OYJIEBBIX (DYHKIIHIA.

10. lokaxkxute T€OpeMy O TOM, YTO KaKABIH (PyHKIIMOHAIBHO-TIOIHBINA 0a31C COAEPKUT
He OoJiee yeTbIpex OyIeBhIX (yHKIIHH.

Ipumepnsvie npakmuyeckue 3a0anus

11. [IpoBepsbTe, sBIsIETCS U QYHKIHS f (4, %9) = (X ® %) & (¥4 ~ Xp) MOHOTOHHOH

12. C nomomipio MeTo/la HEOoNpeAeNeHHBIX KOAI(P(UIIMEHTOB BBISICHUTE, SIBISIETCS JIU
TuHeHHON GQyHKIMS f (X, %9) = (1001)

13. C noMoImp0 SKBUBAJICHTHBIX MTPE0Opa3oBaHUil MOCTPoiiTe MONMUHOM JKeraikuHa u
BBISICHHUTE, SBIAETCA M QyHKIHs f(X,y) =X —> y DX -y JUHEHHOI.

14. Boracuure, nonna i cucteMa QyHKIHA {x-y, Xvy, XDy, X-y®Yy-2®z-X}-

15. [IposepsrTe, ABIISIETCS M cucreMa byHKIUH 6a3ucom
{xX®ydz, x-ydz-x®dz-y, 0, 1}.

Tema 2.4. IlpunoxeHust OyJieBbIX (YHKUMH K TEOPUM PpEIeHHO-KOHTAKTHBIX CXEeM

[Tpunoxenus OyneBbIX QYHKIHMNA K TEOPUU CXeM U3 (PYHKIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npPocol

1. Yro Ha3bIBaeTCs NMepeKiItovaTenbHoH (peneitHo-koHTakTHON) cxemoit (PKC)?

2. Kakme nBa Bugma kontaktoB paznuvaioT B PKC? Kakue OyneBbl (yHKIUM
COOTBETCTBYIOT TUM KOHTAaKTaM?

3. B xakom cirydae OyneBa (pyHKIMA Ha3biBaeTcs pyHKuueil npoBoaumoctu PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKLIUS U TU3BIOHKIUSA?
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5. Kakue PKC nHazpiBarorcsi paBHOcmiIbHbIMU? Kak Bbrumcisercss cioxkHoctb PKC?
O06ocHy#Te SKBUBaJIEHTHOCTh MHOXKECTB Bcex OyieBbIxX GpyHkuuii P, u Bcex PKC.

6. Onumure ocHoBHBIE 3a1aun Teopur PKC 1 anroputmsl ux pemieHus.

7. Uro Ha3pBalOT (YHKIMOHATBHBIM 3eMeHTOM? Kak ompenmensercs cxema u3
(GyHKIMOHATBHBIX 371eMeHTOB (CDI)?

8. B xakom ciydae OyneBa (yHKIus Ha3biBaeTcs pyHkimel nmpoBoaumoctu COD? Kak
BBIUUCIIAETCS CII0KHOCTh CDD?

9. O0ocHyiiTe HKBUBAIIEHTHOCTh MHOKECTB Bcex OyJeBbIX pyHKIuil P, u Bcex COD.

10. Onuuute ocHOBHBIE 3a1auu Teopuu CDD u alropuTMBbl UX PELICHUS.

IIpumepnvie npakmuueckue 3a0aHusl
1. Haiinure GyHKIUIO IPOBOAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbl. YTIPOCTUTE CXEMY:

2. lloctpoiiTe peneHO-KOHTAKTHYIO CXEMy IO JaHHOM (yHKIHHM NpPOBOJAMMOCTH
(X-yvZvx)-(xvy).
3. [Toctpoiite HyHKIIUU TPOBOIUMOCTH JITSI CXEMBI
X1~
X3
X5
4. Tloctpoiite cxemy u3 (yHKIHOHAJIBHBIX OJJIEMEHTOB IO JaHHOW (YHKIUU
NPOBOAMMOCTH (X-yVvZ Vv X)-(XVY).

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxka
Tema 1.1. AnreOpa BbicKaszbiBaHUH. Jlorndeckue cneacTBusl.
Ipumepnvie meopemuueckue 6onpocwi

1. Yto Takoe BEICKa3LIBAHUE?

2. Kak cocTaBUTh OTpHIIaHUE JAHHOTO BHICKA3bIBAHUSI?

3. Kak cocraBuTh BBICKAa3bIBaHUE, SIBISIONIEECS AUIBIOHKIMENH JBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoM cilyyae JU3BIOHKIWS JBYX JIaHHBIX BBICKA3bIBAHUM SIBIISETCS
WCTHUHHBIM BBICKa3bIBAaHUEM ?

4. Kak cocTaBuUTh BBICKa3bIBaHUE, SBISIONICECS KOHBIOHKIMEH JIBYX JaHHBIX
BbICKa3bIBaHUNU? B KakoM ciydae KOHBIOHKIMS JBYX JIaHHBIX BBICKA3bIBAHUM SIBJISIETCS
WCTUHHBIM BBICKa3bIBaHHEM ?

5. Kak cocraBuUTh BBICKa3bIBaHME, SBIAIONICECS MMIUIMKAUMENH JABYX JaHHBIX
BBICKa3bIBaHUN? B KkakoM ciyyae UMIUIMKAlUS JIBYX JIaHHBIX BBICKA3bIBAHUM SIBIISIETCS
HCTHUHHBIM BBICKA3bIBAaHUEM ?

6. Kak cocTtaBUTh BBICKAa3bIBaHUE, SIBIIAIONICECS ADKBUBAJICHTHOCTHIO JBYX JaHHBIX
BbICKa3bIBaHUI? B KakoM cilydae SKBHUBAJIEHTHOCTH JIBYX /AHHBIX BBICKA3bIBAHUMW SIBISETCS
WCTUHHBIM BBICKA3bIBaHHEM ?

7. Yto Takoe ¢hopMann3aius BEICKa3bIBaHUS?

8. JlaliTe MHIYKTHBHOE oImpeneneHue ¢GopMyisl anreOpsl BbIcKa3biBaHui. UYTo
HA3BIBAIOT MHTEpIpeTanueit GopMyIib?
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9. Kakue Qopmyiibl Ha3bIBAIOTCSI COBMECTHMBIMH 1O MCTHMHHOCTH? Kakue dhopmyiisl
Ha3bIBAIOTCSI COBMECTUMBIMU 10 JIOKHOCTH?

10. B kakom ciyuae dopmyaa C(X1,Xa,...,Xm) Ha3bIBa€TCS JIOTHYECKUM CJICICTBHEM
bopmyn P1(X1,X2,....Xm), P2(X1,X2,...;Xm),eey  Pn(X1,X2,...,Xm)? Kak 3ammcath sorndeckoe
ciencteue GopMyll B BUIE KiIay3bl?

11. KakoB anropuT™ MeTOAa PEAYKIWU IS MPOBEPKA (HOPMYJ HaA JIOTHYECKOE
ciencraue?

12. Kak ¢ nomompto Metona KBaiiHa MOKHO YCKOPHTH 00X0J] CEMaHTUYECKOTO JepeBa
npu poBepke GopMyJ Ha JIOTHYECKOE CIIeICTBUE?

13. ChopmynupyiiTe alrOPUTM HAXOKICHHSI BCCBO3MOXHBIX CIICJCTBHUI MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmynupyiiTe airOpUTM HAXOKICHUS IOCBUTIOK JIJISl JAHHOTO 3aKJIFOUYCHHSI.

15. Kakoe BbICKa3plBaHME MaTE€MaTHYECKOW TeopeMbl X —Y  Ha3bIBaeTcCs
JOCTATOYHBIM, KaKO€ HEOOXOIUMBIM?

16. Kak nmis Teopembl X —Y MOCTPOUTH OOpaTHOE, MPOTHBOIONIOKHOE U 0OpaTHOE
IIPOTUBOIOJIOKHOMY BbICKa3biBaHusA? Kakue M3 HMX BEpHBI, €CIM BEpHa IpsiMas Teopema?
Kakue 13 HUX MOTYT OKa3aThCs HEBEPHBIMU AK€ B CIIy4ae BEPHOCTHU NPSIMON TEOPEMbI?

17. Yem oTiinyaroTcs 1€yKTUBHBIE JOKA3aTEIbCTBA OT UHIAYKTHUBHBIX?

18. Kak ctpoutcs neIyKTHBHOE JOKa3aTelNbCTBO YTBEpXKACHUH Buiga X —Y ? Kak
CTPOUTCS IeIYKTUBHOE JOKA3aTEIIbCTBO YTBEPKICHUH BUaa X «>Y ?

19. Kak mpoucxoauT I0Ka3aTeIbCTBO METoA0oM KoHTpamo3unuu? Kak mpoucxomut
JI0Ka3aTeNbCTBO METOJOM OT HpoTHUBHOro? Kak NpoMCXOAUT J10Ka3aTeabCTBO METOAOM
npuBeneHus k abcypay? Jlis yero npu 10KazaTreiabCTBE MOXKHO UCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoMm ciydae A JOKa3aTelbCTBA MPUMEHSETCS METOJl MaTeMaTH4YecKOM
uHAyKIuu? B kakoM ciyuae Ams 10Ka3aTeabCTBa MPUMEHSETCS METO] CTPYKTYPHOU HHAYKIIMU?

21. Jlokaxxute TeopeMy IeAYKIIMH B alre0pe BHICKA3bIBAHUH.

22. B yem cocrouTr mpuHOMN pe3omonui? Kak cocTaBUTh pPE30JIBBEHTY JBYX
ITU3BIOHKTOB?

23. OnumuTte anroput™M Merona pesotonuid. [lodemy metosn pe3oonmii B 00IIeM
citydae sBisercs noiay3ppexTuBHbIM?

24. Kak coOCTaBISIOTCS PE30JBBEHTH TPU  HCIIOJIB30BAaHUH METOJa HACBHIIICHUS
ypoBHE? B 4eM cOCTOUT cTpaTerus BhIUEpKUBAHUS?

25. B yeM 0COOEHHOCTBh METO/1a JIOK-PE30TFOINH ?

26. Kakoii JM3BIOHKT Ha3bIBaeTCs XOPHOBCKUM? Kakoll XOpPHOBCKUH JTU3BIOHKT
HA3bIBAETCS] YHUTAPHBIM IMO3UTHUBHBIM, YHUTAPHBIM HETAaTHBHBIM, TOYHBIM?

27. Kak ¢ (heKkTUBHO UCTIOIB30BaTh METOJ PE3OIOIHIA JIsI XOPHOBCKUX TU3BIOHKTOB?

IIpumepnvie npaxmuueckue 3a0anus

1. Ilonp3ysach TabiMLAaMU HWCTUHHOCTH, BBISICHUTE, CIPABEIJIMBO JIM JIOTHYECKOE

caencreue (A&B)—-C,A—->B=A—->C.

2. Metongom KgaitHa BBIAICHUTE, CIPaBSJIMBO JIM JIOTHYECKOE  CIICJCTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B->C.

3. MeTo0M OT MPOTHUBHOTO BBISICHUTE CIIPABEITINBO JIU JIOTUYECKOE CIIEICTBHE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. Haiinute Bce CIEACTBHUS U3 JIAHHBIX MOCBUIOK M BBIPA3UTE MX B COJEPKATEIbHOU

dopme: «Ecnm menoe umcio aenurcs Ha 2 M Ha 5, To oHO aenutcsa Ha 10», «llemoe umcio
IEJIUTCS Ha 2 W HE JEJINUTCS Ha S5».
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5. Meroaom pe3ostoLnii TOKaKuTe Pv (3 vR,PVR,QvR=R.

6. [IpoBepbTe cripaBeATMBOCTh CIASAYIOIIETO PACCYKACHUS «S] MOy B KUHO Ha HOBYIO
KMHOKOMEIMIO WM Ha 3aHATHA 110 MaTeMaTHYeCKOoU joruke. Ecin g moiiay B KHHO Ha HOBYIO
KMHOKOMEJIMIO, TO 51 OT BCEU AYIIU ITOCMEICh. Eciu s moiay Ha 3aHATUSA 110 MATEMaTU4YECKON
JIOTHKE, TO MWCIBITAl0 OOJBIIOE YAOBOJIBCTBHE OT CJEIOBAHUSA IO MYyTSIM JIOTHYECKUX
paccyxaenuit. CrenoBaTeabHO, WIM S OT BCEM IOyIIM TMOCMEIOCh, WM HCIBITAI0 OOJBIIOE
YAOBOJIbCTBUE OT CJIEJ0BAHUS IO Iy TSIM JIOTHYECKUX PACCYHKACHUI».

Tema 1.2. AnreGpa npeaukaToB

IIpumepnvie meopemuueckue 60npocul

1. Yro Takoe nmpeaukat?

2. Yro Ha3bIBAIOT MHOKECTBOM UCTUHHOCTH MpeauKaTa?

3. Kakue noruueckue onepaunnuy onpeaesieHsl Juisl IpeauKaToB?

4.Kakue npeaukaTsl MOIy4arOTCsl B pe3yJbTaTe BBINOJIHEHUS JIOTMUECKUX ONepanuil
HaJ NpeaAuKaTamu?

5. Uro mosydaercss B pe3yjbTaTe BBINOJIHEHHS ONEpPallUy CBS3bIBAHUS MEPEMEHHON
KBaHTOPOM OOIIHOCTH

6. Uro moisrydaercs B pe3ysbTaTe BBINOJIHEHHS OIEpPALMU CBS3bIBAHUS IEPEMEHHOU
KBAaHTOPOM CYILECTBOBAHUSA?

7. B xakoMm citydae ¢popMyia Ha3bIBaeTCs 3aMKHYTOU? OTKpBITOH?

8. Kak mpoucxoaut uHTepnperanusi GopmyI1 JOTHKH MPETUKATOB?

9. Kakue mnpeaukaThl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  TO0XKJIECTBEHHO
noxHeIMU? BeinonaumeiMu? OnpoBepKUMbIMU?

10. Ilepeuncnure TUTIOBBIE KOHCTPYKIIMH, UCTIOIB3YIOIMUECS MPU (HOpMaTH3aIUH.

11. B uem 3akmrouaeTcs MeTOJ KOHKpPETH3alMM Ui J0Ka3aTelbCTBAa TaBTOJIOTUH
anreOpbl MPeANKaTOB?

12. Ha xakue JOrM4YecKHe OIEpalyy 3aMEHSIOTCS KBAaHTOpP OOLIHOCTH M KBAHTOP
CYIIIECTBOBaHMS MPHU UCIOJIb30BAaHUN KOHKPETH3AIMU JUISl I0KA3aTeNIbCTBA TABTOJIOTUH anreOpsl
MpPEeANKATOB?

13. 3anummTe OCHOBHBIC TABTOJIOTUH aNTeOphl MPEANKATOB: IEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna HazbIBaeTcs npuBeaeHHON (opmoii? Kak mpuBecT npeaukaTHylo
dbopMyiy B mpuBeeHHYIO (popmy?

15. Kakas dhopmyna Ha3zbIBaeTCs peaBapeHHOW HOpMalibHOW dopmoii? Kak mpuBecTu
HpeIUKaTHY0 (GOpMyIly B IIpeIBAPEHHYI0 HOPMalIbHYI0 GpopMy?

16. Kakas ¢opmyna Ha3bIBaeTCs CKOJEMOBCKOH cTaHmapTHoi ¢(opmoii? KakoBbl
NpaBUiIa UCKITFOUEHUS] KBAHTOPOB IS ITOJTyUEHHs CKOJIEMOBCKON CTaHIapTHON (pOpMbI?

17. Yro Takoe yHupukanus?

18. Yo Ha3bIBaeTCst OMHAPHOMN PE30JIbBEHTON JIBYX JHU3BIOHKTOB?

19. KakoB aqropuT™ MeTOo/1a Pe30JIIONNN I TPEIUKATHBIX (hopMyIn?

IIpumepnvie npakmuueckue 3a0aHUs.
1. Tyctp P(X)= «X — mpocToe 4ucion, E(X)= «X — getHOoe uncio», D(X,y)= «y menutcs
Ha X». UaTepnperupyiite hopmyny VX(E(x) A Vy(D(x,y) — E(y)))
2. Ompenenure TOXIECTBEHHO-UCTUHHA, TOXKICCTBEHHO-IOKHA WM BBHITIOJHUMA

(ompoBepxkuma) Gopmyna VxA(fi(x,y), fo(fi(X,y))) B uHTepnpeTanuu M = (-o,0), A(X,y)="Xx=y",

f5(2) S fi(xy)="x+y"
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3. Jloka3aTh TaBTOJIOTHIO JBYMs CIOCOOAMH METOJOM KOHKpeTH3aluu (3aMEHUB
KBAaHTOPHI HA JIOTHYECKHE OINEPAIMH) U MO OMPECIICHUI0 KBAHTOPOB U JIOTHUECKHUX OTepaIuit
—(3xP(x)) = Vx=P(x)

4. MetonoM pe3osOLMi  BBISICHUTH OyneT JM  JaHHas (opmyia JOTHYECKUM
cezictBreM Vx(P(X) = (Q(X) AR(X))),3x(P(x) AS(X)) = 3x(S(X) AR(X)),

5. [MokazaTh ¢ TOMOIIBIO METOJIa PE3OTIOIUIN CIPABEIMBOCTD CICAYIONINX CYXIACHUI
«Hekoropble pyKOBOAMTENN C YBa)K€HHEM OTHOCATCA KO BceM mporpammuctam. Hu oaun
PYKOBOJUTEINb HE YBa)kaeT 0e37esibHUKOB. Clie1oBaTeNbHO, HU OJIMH MPOIrPAMMHUCT HE SIBIISIETCA
0e31eJIbHUKOM.

Tema 1.3. dopMasnbHbIE TEOPUHU

IIpumepnvie meopemuueckue 60npocul

1. Yro takoe akcuoma? IIpaBuio BeiBosa?

2. Yto Ha3biBaeTcs BBIBOJIOM (hopmyier? Uto Takoe runoresa? [lar BeiBoga?

3. Urto Ha3bIBaeTCs AOKA3aTeNbCTBOM GopMyibl? UTo Takoe Teopema Teopun?

4. Chopmynupyiite 001Me IpaBuiia HOCTPOEHUS A€TyKTUBHBIX TEOPHIl.

5. B uem otiinune popMaabHBIX aKCHOMaTHUYECKUX TEOpUi OT nosydopMaibHbIx? Yem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOT'O BBIBOJIA OT aKCHOMATHYECKUX TEOpHid?

6. Ompenenure npoOieMbl ASTYKTUBHBIX TEOpUIM (HEPOTUBOPEUYUBOCTH, IOJHOTA,
HE3aBUCHUMOCTb CUCTEMBbI aKCHOM, Pa3pEIINMOCTB).

7. Jaiite omnpeneneHue (HOpMambHOM AKCHOMATHUYECKOH TEOpUHM HCUUCIICHHE
BBICKa3bIBaHUU

8. Cchopmynupyiite TeopemMy IeAyKIIUH.

9. JlokaxkuTte TeOpeMy O HEIPOTUBOPEUMBOCTH UCUUCICHHS BbICKA3bIBAHUM.

10. Joxaxkute TeOpemMy O MOJHOTE B IIUPOKOM CMBICIIE HCUUCIICHUS BbICKA3bIBAHUI.

11. Joxaxxute TeOpemMy O pa3pelIMMOCTH UCUUCIICHUS BEICKa3bIBAHUH.

12. JlokaxxuTe TeopeMy O HE3aBHCHUMOCTH CHCTEMBbI aKCHOM (pOopMarn30BaHHOTO
VCYUCIICHUS BbICKA3bIBaHU.

13. [laiite ompeneneHWe MCYHCICHHUS BBICKA3bIBAaHUS KaK TEOPUH €CTECTBEHHOIO
BBIBOJIA.

14. Ilepeuncaure npaBuiia BbIBOJIA, UCIIOIb3YyEMbIE B TEOPUH €CTECTBEHHOTO BBIBOJIA.

IIpumepnvie npakxmuueckue 3a0anus

1. Vkaxure Hemocratouryo Gopmyny W, Takyro, 94TOObl TpeThbi W3 JAHHBIX (OpMYIl

nojgy4yaiach W3  IEpBOM M BTOpoM mo  mpaBwiy  BeiBoma  Modus  Ponens:

Fo>(H>F),(F>(H-F)>(F>(G>(H->F))w.

2. BBISICHI/ITG, ABJIACTCA JIX JaHHAM ITOCJIICA0BATCIBbHOCTh BHIBOAOM M3 AKCHUOM.
OO6ocHy#TE BBIBO/;

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

2) (G>(F—>G))—>(G>(G>(F —>G))),

3) G>(G—>(F—>G)).

3. lokaxute TeopeMy GHOpMaTM30BaHHOTO UCUYMCIICHUS BBICKa3bIBaHUH F — F .

4, BeiscHuTe, SIBISIETCS JIM TaHHAs MOCJIEI0BaTEIbHOCThL BRIBOJIOM M3 rumnores3. Ecin na,
TO YKQ)KUTE TUTIOTE3bI, IIard BBIBOAA U BEIBEACHHYIO (DOpMYITY:

1) G>H,

2) G,

3) H,
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4) H->(F->H),
5 FoH.
5. JIoKa)KuTe METOJ0M €CTECTBEHHOTO BbIBOJa A —B = _.( A B).

6. JIoka)XuTe BBIBOJUMOCT B HATYPAIIBHOM HCUUCICHHH —> (A & B) o ( B& A).

Pazoen 2. Ocnoswvi meopuu epagos
Tema 2.1. OcHoBHBIC OHATHS Teopuu Tpados. Onepanuu ¢ rpadamu.
Ipumepnvie meopemuyeckue 80nPoCyL

1. Kakoii marematuyeckuii 00beKkT Ha3biBaeTcs rpadgom? Yrto Takoe BepiinHa rpada,
pebpo rpada? Kak onpenenuts nopsiiok rpada?

2. Kakue BepmmHbl rpada Ha3bpBarOTCS cMexkHbIME? Kakue pebpa rpada Ha3bIBaroTCs
CMEeXHBIMU? B KakoM ciydae roBOpAT, 4TO Mapa BEPLIMH KOWHIMIEHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3pIBarOTCS MHIMJIEHTHBIMU JAHHOMN BEpIIUHE?

3. Uro takoe myTh (MapmpyT) B rpade? Kak paccumrars ero mmny? Kakoil myTh
Ha3bIBAETCS LIETIBIO, MPOCTOIl 1enbio? Kakoil myTh Ha3bIBaeTCs IUKIMYECKUM, [IUKIOM, IPOCTHIM
mukioM? Urto Ttakoe metis?

4. Kakoii rpa¢ Ha3piBaeTcst mynbTurpadom? Kakoii rpag HaspiBaercs ncesrorpagom?

5. Kakoii rpad nasbiBaercs nonusiM? Kak nmpunsaTo o603HauaTh nosnnele rpador? Kakoi
rpa¢ Ha3bIBaeTCs ABYN0IbHBIM? Kak 0003Ha4ar0TCs MOJTHBIE IBYI0JIbHBIE TpadbI?

6. B xakom cirydae napa rpadoB Ha3bIBaeTCst U30MOPGHBIMU IPYT APYyTy?

7. Kak mocTpouTh MaTpHily CMEXKHOCTU rpada, MaTpUlly MHIUAECHTHOCTH, CTPYKTYPY
cmexxnoctu? Kak 3amgath rpad crnimckom pedep?

8. Uro Takoe opueHTHUpOBaHHble rpadnl (oprpadsr)? Kak omnpenenstorcss myTh u
noJtynyTh B oprpade? Uro Takoe KOHTYp oprpada?

9. Kakume 0coOEHHOCTM BO3HHUKAIOT TpPHU TOCTPOEHUU MATPUIl CMEXKHOCTH H
UHIUICHTHOCTH Ui oprpados?

10. Kak BBIYMCIUTH CTeNeHb BepliuHbI rpada? Kak mocTpouTh BEKTOp cTeneHen
rpada? Kaxoii rpad Ha3bIBaeTcst peryisipHbIM?

11. ChopmynupyiiTe 1 JOKQXKHUTE JIEMMY O PYKOTIOKATHSX.

12. Kak BBIUMCIUTH TMONYCTENEHb 3axojaa i BepmmHbl oprpada? IlomycteneHs
ucxoxa?

13. Kaxkoii rpad HazbBaercs yacteio rpada G? B kakoM cirydae yacTh rpada Ha3bIBarOT
noarpagom?

14. B xakom ciydae rpad HazbpIBaeTcsi CBA3HBIM? UTO Takoe KOMIIOHEHTA CBA3HOCTH
rpaga? Uro Takoe kinka B rpade? B kakom ciyyae KJIMKa Ha3bIBA€TCS MAKCUMAJIbHON?

15. Tlepeuncnure ormeparuu, KOTOPbIE MOXHO BBHITONHATH Haj rpadamm. Jlaiite mx
olnpeziesieHue

Ipumepnsie npakmuyeckue 3a0anus

1. 3agaTth kaxnplil rpad pazHbEIMU CITOCOOAMM: aHATMTHYECKH, MATPHUIIEH CMEKHOCTH,

CTPYKTYpPOH CMEKHOCTH, CICKOM IyT (pedep), MaTpullel HHIUIEHTHOCTH

- Q

2. llpeacraBpTe B TE€OMETPHUUECKOM W MaTpuyHOH ¢opmax rpader G=G, UG,,
G=G,nG,, G=G,®G,, G=G;+G,, G=G;xG,, G=G,[G,], G=G,[G,]
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1 3 2 1
Gl GZ

Tema 2.2. [ukiel. [nanapuocts. Packpacka rpada. JlepeBbs. OctoB rpada. CBA3HOCTb.
IIpumepnvie meopemuueckue 60npocul

1. Uro Ha3bIBalOT paccTOSIHMEM MeXy BeplinMHamu rpada? Kak mocTpouts MaTpuiry
paccrosinuii rpaga?

2. YTOo TaKoe SKCLUEHTPUCHUTET BepIIMHBI Tpada? Kak BBUUCIUTH paguyc U JUAMETP
rpada? Urto Takoe neHTp rpada?

3. Kakoii rpa¢ HazwBarotT nepeBom? Kak n3obpaxaeTcst 1epeBo MpH TUIOCKOM YKIIaaKe?
Yro Takoe nec?

4. Kakyto yactb rpada Ha3bpIBarOT ero octoBoM? Kak BBIYUCIHUTH LUKIOMATHYECKOE
yrcino rpada? KakoB cMbICHT 3TOM BETUYUHBI?

5. Chopmynupyiite anroputM 00xo/1a BepIIMH Ipada MOUCKOM B IIIyOUHY.

6. Chopmynupyiite anroputm 00xo/1a BEpIIUH rpada MOUCKOM B IIUPHUHY.

7. Kako#i rpa¢ HaspiBaercsi peOepHO-B3BelIeHHBIM? Kak MOCTpOMTH MaTpHIly BECOB
pebepHo-B3BenIeHHOro rpada? Kak BHIYMCINTE BEC MapUIpyTa B peOepHO-B3BEIIEHHOM Tpade?

8. Chopmynupyiite anroputm Kpackana mouncka ocToBa HAMMEHBIIIETO Beca B pebepHO-
B3BEIICHHOM Trpade.

9. Chopmynupyiite anroput™m lIprMa moucka ocToBa HaMMEHbILErO Beca B pebepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o6paxenue rpada Ha3pIBaeTCsl FeOMETPUUECKOI peanu3anueii?

11. Jokaxure TeopeMmy O peaiu3aluu Jo00oro rpada B TPEeXMEPHOM EBKIIHIOBOM
IIPOCTPAHCTBE.

12. Kakue rpadsr HazpiBatoTcsl TuraHapHbIMH? UTO Ha3BIBAaETCS T'PAHBIO IJIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHUMH, Kakas BHemIHei? Kak BbIUHCIUTH 3iliepoBO
YUCJIO TIaHapHoro rpada?

13. Jlokaxxute TeopemMy 00 SUIEPOBOM XapaKTEPUCTHKE MJIaHAPHOTO rpada.

14. Jlokaxxute HermiaHapHOCTh rpadoB Ks, Ks 3.

15. ChopmynupyiiTe KpUTEpHii IIIOCKON peann3yeMocTH rpada.

16. Kak BbIuucInTh 4yuCiio miaHapHocTy rpada? Tommuny rpaga?

17. Yro takoe BepmuHHas K-packpacka rpada? Kaxkas packpacka Ha3bIBaeTCs
npaBwibHOI? Kakoii rpad Ha3eiBaeTcs K-packpammBaemMbiM? B ueM CMBICI THITOTE3BI O YETHIPEX
Kpackax? B 4eMm cOCTOUT airOpyuTM MOCIIEN0BATEIBHOTO PACKPAIIMBAHUS.

18. YUrto Takoe xpomaTrueckoe uncio rpada. JJokaxute HepaBeHCTBO y(G) <1+A(G).

19. Kak nmoctpouth pedepHbIii rpad maHHOro rpada’?
IIpumepnvie npakmuyeckue 3a0aHUs.
1. Haiftu maTpuily pacCcTOSHUH, TUaMETp, paauyc, IeHTpalbHble U TepudepuitHbie
BEPILIMHBI rpada
1 5
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2. IlocTpouTh OCTOBBI HAaMMEHBLIETO Beca, MOJIb3YsACh anropurmMamu Kpackama u
IIpuma.

3) (2 2)
(©)

BN

2 @456

3. SBnstorcss nu paHHBle Tpadbl TUaHapHBIMU? OnpenenuTe TONIIMHY W YHCIIO
wiaHapHoctu rpado. Jnsg mmaHapHbIX TpadoB MOCTPOHTE IJIOCKYHD T'€OMETPHUYECKYIO
peanu3anuio, ONpeaesInTe YUCIO IPaHEe.

5 6
4. TIpuMEeHUB AJITOPUTM IOCIEJOBATEIBHOTO PACKpAIIMBAHUS, TTOCTPOUTH PACKPACKY
BEPILINH U1 Tpada

5 6
5. Halitn xpoMaTuueckoe 4ucio.

Tema 2.3. AnropuT™BI perieHus 3a1a4 Ha rpadax.
IIpumepnvie meopemuueckue 60npocyl

1. B kakom ciydae rpad HaszpiBaeTcs ditiepoBbiM? Kakoli rpad HasbiBaeTCs
NOJTy3UIEPOBBIM?

2. Jloxaxute kputepuil sitnepoBoctu rpada. KakoB KpuTepHil MOIy3HIepOBOCTH
rpada?

3. ChopmynupyiiTe anropuT™ MOCTPOCHHS dIepoBa IHUKIIA B Tpade.

4. B kakom cnyuyae oprpad HazbiBaeTcsl diiepoBbiM? ChopMynupyiTe KpUTepHil
sinepoBOCTH TSt oprpada.

5. Kakoii Tpad HazpiBaeTcs TaMWIBTOHOBBIM, IOJIyraMuiIbTOHOBBIM?  Kakue
JIOCTaTOYHbIE YCIOBHS CYIIECTBOBAaHHSI FaMMIIbTOHOBBIX IIUKIJIOB B rpade Bam m3BecTHbI?

6. B uem cocrout 3amada kommuBosikepa. ChopMyaHpyHTe alrOpUTM AJIS €€ peIleHHs.
Kak moBezer ce0st ATOT anroputMm eciau peuieHue orcyTrcTByer? Kak mpeoOpa3oBarh 3TOT
QITOPUTM JJIS1 HAXOXK/IEHUS] TaMIJIBTOHOBA LIMKJIa HAauOOJIbIIEero Beca?

7. ChopmynupyiiTe TeopeMy 0 K-0if cTeneHn MaTpuIbl CMEXXKHOCTH rpada.

8. Kak moctpouTh MaTpuily uTepanuii U MaTpuily cBs3HocTH rpada? Kak crpoutcs
MaTpuIla JOCTHKUMOCTH oprpada?

9. Kakue TuIibI CBA3HOCTH BBIIEISIOT Tt oprpados? B yem ux otnnuune?

10. Yto Takoe 6a3a oprpada? Uto Ha3pIBAIOT CUIBHO CBSI3HON KOMITIOHEHTOM oprpada?
Kak moctpouTh MaTpuIly CHIbHBIX KOMIIOHEHT?
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11. Cdopmynupyiite maru anroputma Popna-bennMana HaxoXaeHUS KpaTdalIImx
MapuipyToB B rpade. Kak mosezer cebst 3TOT anroputm B oprpade, conepxaiieM KOHTyp?

12. Kakoii rpad Ha3pBaroT ceTbi0? YTO TaKOE€ UCTOYHUK U CTOK CETH?

13. ChopmynupyiiTe marn aaroputMa OnpeaeicHus YPOBHEH BepmuH ceth. J[s gero
IPOBOJUTCS TOINOJIOTUYECKas COPTUPOBKA BEPILIUH rpada?

14. Kakas ceTh Ha3bIBaeTCs TpaHCTIOPTHOH? UTO Takoe pa3pe3 TpaHCTIOPTHOM ceTr?

15. Yro Takoe NOTOK B TPAHCIIOPTHOH ceTu?

16. B kakoM ciywae jayra TpaHCIIOPTHOM CeTH Ha3blBaeTCsl HacbleHHOW? Kaxoi
MapLIpyT B TPAHCIIOPTHOW CETH HA3bIBAETCS HACBHILICHHBIM?

17. Kaxoii mOTOK B TPaHCIIOPTHOM ceTH Ha3biBaeTcs modHbIM? ChopmynupyiiTe temmy
u TeopeMy Popra-PankepcoHa 0 NOTOKE B CETH.

18. Vkaxwure marm anroputma Popra-dankepcoHa TOCTPOCHHS MAKCUMAIBLHOTO
IIOTOKA B CETH.

IIpumepnvie npakmuueckue 3a0aHUs.
1. ITpoBeputs siBIsIETCA JIU Tpad

5 6

3I>iJ'Iep0BBIMPI, HOHy3ﬁJ’ICpOBBIMH, TraMUJIBbTOHOBBIMU, IMOJIYTaMUJIbTOHOBBIMH.

2. MeTooM BeTBEH M TpaHHUIl PELINTh 3a/a4y KOMMHBOsDKepa s rpada, 3aJaHHOTO
MaTpulel BecoB. BbIUMCINTD raMUIBTOHOBBI LIMKJIBI MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO BECOB.
o 13 7 5 2 9

8 o 4 7 5 o

8 4 o 3 6 2
W =

5 8 1 o 0 1

o 6 1 4 o 9

10 0 8 3 7 w

3. [locTpouTs MaTPUILy MOCTHXKUMOCTH M MAaTPHILy CHIBHBIX KOMIIOHEHT. OmnpenennTh
6a3y rpada

2 6 9
1 No
4 s 11

4. Vicnonw3ys anroput™m Popaa-bennmana, HailauTe Bce KpaT4yaiiiie MapipyThl U3
BEPIIUHBI | A0 KaXI0M U3 OCTAIbHBIX BEPILUH.

5. Ucnionwzys anroputm @opaa-dankepcoHa HAWTH MaKCUMAIBHBIN MOTOK B CETH
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Keiic-3ananue 1 cemectp

Komnerennus 3ananue

OIIK-1 Cnoco6en Kamepa cnexxeHust perucTpupyeT HapyLeHHs TpaBUil JOPOKHOTO
IIPUMEHATE JIBMKEHUS aBTOTPAHCIIOPTOM U 3aHOCHUT JIaHHBIE B 0a3y JaHHBIX
bynnamenTanbrbe IPOrpaMMHOTr0 KoMIuIiekca «JlopoxxkHoe ABuxkeHue». baza naHHbIX

3HAHUS, TIOJIy4YEHHbIC B
obmnactu
MaTeMaTHYECKUX U
(uM) ecTeCTBEHHBIX
HayK, ¥ UCIIOJIb30BaTh
UX B
poheCCUOHANBHOM
JESITETbHOCTH

coJiepkuT nois «Mapka aBTOMOOMIIs». «PernucrpaliioHHbI HOMEP» U
«Hapymenue» ¢ cumBosibHbIMU UMeHamMu A, B u C cootBeTcTBeHHO. B
nosie «Hapyuenus» BHOcuTCS MyHKT [IpaBui 1OpOKHOTO IBUIKEHUS,
HapyIIeHue Kotoporo 0110 3adukcupoBano. K 6aze dhopmupyrores
3aIrpoChl B BU/IE€ IEPEKITIOYATENbHBIX (JIOTHYECKHUX) (PyHKIUHA 15
nanpHeken oopadboTku nHGpopMauu

1. YcTaHoBUTE COOTBETCTBHE MEXKAY 3alIPOCAMH K JAHHBIM M3 TaOIHUIIBI
Y JBOWCTBEHHBIMH 3aIIPOCAMHU:

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")
0) ((A="FIAT")v (B =436))A(C="221")
B) ((A="FIAT") <> (B =436))v(C ="22,1")
r) (A="FIAT")v((B=436)®(C ="221"))
1) ((A="FIAT")A(B=1436)) «>(C ="22,1")

2. B Tabnuiie faHHBIX UMEETCS 3aUCh CO 3HAUYECHUSIMU:

Mapxka aBTomoOuis = «LADAY, Peructparonsslii Homep = 287,
Hapymenune = «9,3».

Enunnansie Habops! 1 pyHkimuy 3anpoca f(X,y,z)=(X<>y)Az,
c(hopMUPOBAHHON CUCTEMOM, OTIPEIEISIOTCS IEPEMEHHBIMM . . .

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 aHanu3a B Tabsmiie mojie « Hapymenne»
COJIEp Ao TOJIBKO JiBa THUMa 3HAUeHUH: «9,3» u «12,1», a none «Mapka
aBTOMOOWIIS» - Tpu Tuma 3HaueHuit: «KLADAY, «ZAZy», «BMW)». Bcero
B Tabmure 40 3anuceil. KommuecTBo 3anwuceii N, y10BI€TBOPSIFOIINX
Pa3IMYHBIM 3aMPOCaM CHCTEMBI, IPUBEICHO B TAOIHUIIE:

3amnpoc N

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

3amanne
2) (A="LADA") A (C ="9,3") 22
3) (A="BMW")A(C="9,3") 10

KonmdaectBo 3amuceil TaOnmipl, OTBEYarOmmMx 3ampocy (A="ZAZ"),
PABHO ...

Keiic-3ananue 2 cemectp

3HAHWS, TIOJTyYCHHBIC B
obnactu
MaTeMaTUYCCKUX U
(MIIN) €CTECTBECHHBIX
HAyK, ¥ UCTIOJIb30BaTh
UX B
poheCCUOHANBHOM
JIeSITENTBHOCTH

Komnerennus 3ananue

OIIK-1 Cnocoben IIpu npoeKTUPOBaHUH JIOTHCTUYECKOTO MPOrPAMMHOI0 KOMIUIEKCA
TPUMEHATE paspaboTaHa cxema OJHOCTOPOHHHX JOPOT, CBSI3BIBAIOIIUX IIYHKTHI A,
(byH1aMeHTanbHbIE

B,C,D,F,uG.

A E

c F

1. Kakumu MatpuiiaMu MOXXeT ObITh ITpe/ICTaBIeHa JaHHAas cXeMa B
IPOrpaMMHOM KOMILJIEKce?

0010100
1000000
0101000

1)|1 0000 01
0001000
0010000

000001 0]
<1 -1 -1 0 -1 0 0 0 0 O]
10 0 1.0 0 0 0 0 O
0 00 .11 1 -10 00
2){0 0 1. 0 0 -1 0 -1 -1 0
0 1. 0 0 00 0 1 0 O
0 0 000 0 1 0 0 -1
0 0 0 0 0 0 0 0 1 1]
(01 100 0 0]
1010100
1101010

3)]0 010011
0101010
0011100

0 0010 0 0]
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Komnerenmnus 3aganue

<11 -1 0 1 0 0 0 0 0
1 0 0 -10 0 0 0 0 O
0 00 1 -11-120 0 0
410 0 1 0 0 -1 0 -1 1 0
0 -1 0 0 0 0 0 1 0 0
0000 0 0 1 0 0 -1
0 0 00 0 0 0 0 -1 1]

2. Iloctpoiite, ucnonb3ys anroput™m Drepu, MapUIpyT, UCXOAAIIUNA U3
nyHkTa B, mpoxonsdumii mo Bcem aoporaMm U ImpHUBOJsIIAas 0OpaTHO B
nyHKT B (3iyiepoB mUKI), €CM M3BECTHO, YTO M3 MyHKTa B MokHO
COBEPIINTH MEPEX0] TOIbKO B MyHKT A, 1 myHKT C ObLI MOCEIIeH paHee
BCEX OCTAJIbHBIX ITyHKTOB.

3.B Ta6J'II/II_Ie MMPUBCACHBI pACCTOAHUSA MCIKAY ITYHKTAMMU:

A B C D E F G
1 1

2

OMMUO WX
(@)
\l

3
Hcnonb3ys anropurm @opa-benmana onpenenure BeC HAMMEHBIIETO
MyTH, TI0 KOTOPOMY MOXKHO Jtoexatb u3 G B myHKT E

CocraButenb (M): KaHJ. TeXH. HayK, 1olleHT Pemernukona E.B.

(@pamunua, unuyuansl u dondxcHocms npenooasamens (ei))
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