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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 JTOCTH:KEHUS KOMIIETeHUHH, 3HAHUS,
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:

IPUMCHATD IMIPOCKTHUPOBAHNS, — OCHOBHBIC (JaKThI, KOHICIIIMA ¥ TPHUHITUATIBI
COBPEMEHHBIN pa3paboTKu, ¥ peanusaluy | JMCKPETHOM MATEMATHKH.

MaTeMaTHYeCKUil POrPaMMHBIX IPOAYKTOB | Y MeTh!

anmapar, CBSI3aHHbIH C — TPaMOTHO MOJIb30BAThCA I3IKOM AUCKPETHOU
IPOEKTHPOBAHUEM, MaTcMaThKH,

pa3paboTKOi, — CTpPOro  JOKa3blBaTh  MaTEMaTHYECKHE

YTBEP)KICHUS M3  00JacTH  JUCKPETHOM

peanuzanuei u
MaTEMAaTHKH, BBIACIIAA TJIAaBHBIC 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 peajin3anueii 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, yacTs, popmupyeMasi yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIECHUI.
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 252
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) 108
4 TIpomesxyToUuHasl aTTecTanus 00y4aronerocs — 1 cemectp — 3auer




2 ceMecTp - PK3aMEH

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U COiePKAHME TMCUHMILINHBI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabnuma 3 - YueOHo-TeMaTH4ecKuil T1aH 04HOM GopMbI 0O0ydeHHS

061112?.51 TpynoeMKoCTb 3aHATHH (dac.) DOPMBI TeKyILIEro
g Paznens! v TEMBl TUCIUILIAHBI T?;ii:M AyauTOpH. - pg;}ég);%ﬂqﬁ oif
= T10 3aHATHAM (sceco 3aHATHA CPC aTTeCTalluU
wac,) | TCKL. MPakKT. YCIIEBAEMOCTH
Cemectp 1
1. Teopus mHodICECME 38 10 18 10 Nunusunyansa
oe 3aganue Nel
1 1.1 ITogmuoxkecTBa. Onepanuu Haj 16 4 8 4 Tect Nel
MHO>KECTBaMHU. MOIITHOCTh MHOXECTB.
2 1.2. TIpsimoe mpou3BecHUEe MHOKECTB. | 16 4 8 4 Tect No2
CootsercTBus. CBoiicTBa
COOTBETCTBUH.
3 1.3. ®yHKIWMH. 6 2 2 2
2. Mamemamuueckas 102uKa 24 8 18 8 NnnauBunyansu
5 2.1. byness! ¢pynkiun. [lpencrasnenue | 10 2 6 2 oe 3aganue No2
B HOPMAJIBHBIX (popMax. Tect Ne3
6 2.2. Munnmuzanus 6yneBsix Gynkuuii. | 10 2 6 2
7 2.3. TlonHota cucTeM  OYJIEBBIX 8 2 4 2
hyHKITHIA.
8 2.4. [lpunoxxenus 0yneBbIX GYHKLUI K 6 2 2 2
TEOPUU  PEJICHHO-KOHTAKTHBIX CXEM
[Mpunoxenus: OyneBbIX (QyHKIMHA K
TEOPUH CXeM U3 (YHKIHOHATLHBIX
3JICMEHTOB.
ITpomexxyTouHast aTTeCTAIUs 3a4er
HUTOI'O no cemectpy 1 72 18 36 18
Cemectp 2
1. Mamemamuueckas no2uxa 74 8 20 46 NupuBunyansu
oe 3aganue Nel
1 1.1. Anrebpa BBICKA3bIBaHUM. 24 2 6 16 Tect Nel
Jlornueckue ciieIcTBUSL.
2 1.2. AnreOpa npeIukaToB 28 4 8 16 NnauBunyansx
oe 3aganue No2
3 1.3. ®opMmanbHbIE HCUUCTICHUS 22 2 6 14 NnpuBunyansx
oe 3ananue Ne3
2. Ocrosbl meopuu 2paghos 70 10 16 44 WNuauBumyanbt
4 2.1. OcHoBusie moHATHA Teopuu | 20 2 4 14 oe 3aganue Ned
rpadoB. Onepainu ¢ rpadamu. Tect No2
5 2.2. Huknel. [Inanapraocts. Packpacka | 24 4 6 14
rpaga. Hepesbs. OctoB rpada.
CBSI3HOCTS.
6 2.3. AaropuTmbl pemieHHMs 3amad Ha | 26 4 6 16
rpadax.
IIpomMexyTouHas arTecTarus 36 3K3aMEeH
MTOI'O o cemecTpy 2 144 18 36 90
| Beero: | 252 | 36 72 108




4 TlopsimoK OLEHMBAHUSI YyCIeBAeMOCTH M CcHOPMHPOBAHHOCTH

KOMIIeTeHUHI 00y4alerocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.
JIst TIOJIOXKUTENBHOM OLEHKH IO pe3yJbTaTaM OCBOCHMS TUCHHUIUIMHBI 00ydaromeMmycs
HEOOXOAMMO BBIOJIHUTH BCE YCTAHOBJICHHBIE BHJbI Y4eOHOW paboThl. OneHka pe3yibTaToB
paboThI oOy4arorierocs B 0amiax (1o BuaaM) MpuBeeHa B Tabnuiax 4-5.
Tabnuua 4 - bammpHO-peUTHHTOBasI OIICHKA Pe3yIbTATOB YUeOHOH pabOThl 00yJaromuXcs
no Bugam (bPC)

VYueOnast pabora |Cymma  |Bupgsl u pe3ynbraTs OreHka B aTTeCTallN Banbt
(BHmBI) O6amoB  |y4eOHOI paboThI
Cemectp 1
Texymas yaebnas |80 JlexMoHHEBIE 3aHATHS 0,25 6aa1a mocemenne 1 JIEKIIMOHHOTO 4-10
paboTa B cemecTpe (KOHCTIIEKT) 3aHATHA
(ITocerenue (32 3ansTHif)
3aHATHH 110 WuauBuyansHble 3a oiHO MHAMBUAYAJIBLHOE 3a1aHUE OT 5
pacIUCaHHIO U 3a1aHus (OTYET O o: 12 - 40
BBITOJIHEHHE BBINOJIHCHUH 6 6ammoB (BeinonHEHO 51 - 65% 3anaHmii)
3aaHuN) UHAUBUAYAIBHOTO 7 6aJu1a (BBIIONHEHO 66 - 85% 3amaHmii)
3aaHus) 20 6aymoB (BoImosHEHO 86 - 100% 3amaHuin)
(2 paborsr)
Tectsr (3 Tecra)
TectNel, TecTNe3 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 15-30
10 6ans0B (MakKCHMaIILHOE 3HAUCHUE)
TecTNo2 5 6ans10B (MOPOTroBOE 3HAUCHUE)
10 6anoB (MakcUMaJbHOE 3HAUCHUE)
Hroro no Tekymeii pagore B cemecTpe 1 31-80
[Ipomexxyrounas |20 Teoperudeckuii Bompoc 1 |2 6ania (IoporoBoe 3HaUYCHIE) 2-4
aTTecTalus 4 6anaa (MakKCHMaJIbHOE 3HAYCHHE)
(3auer) Teoperuueckuii Bompoc 2 |2 6aia (IoporoBoe 3Ha4YCHHE) 2-4
4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3anaum 1. 2 6as1a (MOPOTOBOE 3HAUCHHUE) 2-4
4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3amaum 2. 2 paJuta (TOPOrOBOE 3HAUCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHHE)
Pemenue 3amaun 3 2 paJuta (TOPOrOBOE 3HAUCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHHE)
HToro no npomMe:kyTo4uHoOii aTrTecTanuu B cemectpe 1 (3auery) 10-20 6.

CyMMmapHasi olleHKa N0 JUCHMILINHE B ceMecTpe 1:
51-100 6.

CymMa 6autoB TEKyIIeH ¥ IPOMEKYTOYHOH aTTecTalluu

Tabnuua 5 - bannbHO-peHTHHIOBast OIIEHKA Pe3yIbTaTOB yueOHOH paboThl 00y4arOLINXCs
no Bugam (bPC)

(ITocemenne BBITTOJTHEHUH 10 6annoB (Beinonueno 86 - 100% 3ananuii)
3aHATHH 110 WHJIUBHYJIbHOTO

pacIicaHuio u 3a7aHusA)

BBINOJIHEHHE (4 pabotsr)

VYuebnas pabora |Cymma  |Bupgsl u pe3ynbraTs OneHka B aTTecTalluu Bannel
(BuzBI) O6amoB  |y4eOHOI paboThI

Cemectp 2

Tekymiast yuebnas |60 NuauBuayanpHble 5 6ans0B (BeimosHEHO 51 - 65% 3ananmii)

pabora B cemecTpe 3a1aHus (OTYET O 7 6aJJ10B (BBITOJIHEHO 66 - 85% 3amanuii) |20 - 40




3aJlaHui) Tect (2 Tecta) 6 6a110B (IIOPOroBOE 3HAYCHUE) 12- 20
10 6anoB (MakcuMaIbHOE 3HAYCHUE)

HToro mo Tekymeii padore B cemecTpe 2 41 - 60
[Ipomexxyrounas |40 Teoperndeckuii Bompoc 1 |4 6anna (moporoBoe 3HaAUYCHIE) 4-8
aTTecTanus 8 6a110B (MakcHMaIbHOS 3HAUCHIE)
(ox3aMMeEH) Teopernueckuii Bonpoc 2 |4 6asa (oporoBoe 3HaUCHHE) 4-8
8 0aJuT0B (MaKCHUMAaIbHOC 3HAYCHUE)
Teopernueckuii Borpoc 3 |4 6asna (oporoBoe 3HaUCHHE) 4-8
8 0aJuT0B (MaKCHUMAaIbHOC 3HAYCHUE)
Pemenue 3amaun 1. 4 6aJu10B (ITOPOTOBOE 3HAYUCHNE) 4-8
8 6a110B (MakcHMaIbHOC 3HAYCHIE)
Pemenue 3agaun 2 4 paJu1a (TOPOrOBOE 3HAYCHUE) 4-8
8 6a/110B (MakcHMaIbHOC 3HAUCHIE)
HToro nmo npoMe:XyTo4HoO# aTTecTanuu B ceMectpe 2 (3K3aMeH) 20-400.
CyMMapHasi oleHKa 10 THCHMILUINHE B ceMecTpe 2: CyMMa 0aJu1oB TEKyILEeH U MPOMEKYTOUHON aTTeCTalluu
51-100 6.

B mpomexyTouHOl aTTecTalMu OlleHKa BBICTABISEeTCS B BeaoMocTh B 100-OamipHOU
1IKajie ¥ B OyKBeHHOM dKBUBasIeHTE (Tabuia 6)
Tabauma 6 — Cootnecenue 100-6aypbHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHHU OCBOEHUS Ix3amen 3auem
Cymma Habpannvix - .
6106 JTHMCIUTUIAHBI 1 Oyenka byxeennuiii sxeusanenm bykeennviii
KOMITCTEHIINI 9IKBUBATIEHT
86 - 100 [IpoaBUHYTHIH 5 OTJIIMYHO
66 - 85 [oBbIIIEHHBIH 4 XOpOUIo 3auTeHo
51-65 [Toporossiii 3 yIOBIIETBOPHUTEIHLHO
0-50 [lepBsIit 2 HEYJIOBJICTBOPUTEIHEHO He 3aureno

S  MarepuajibHO-TeXHHYECKOE, NPOrPaAaMMHOE U Y4eOHO-

MeToanYecKoe odecnedeHue AU CIMIIIAHBI.
5.1 YueOHnas iuTeparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. Ky3uenos O.I1. JIuckpeTHas MmaTremaTiKa i1 HHX)eHepa [ DnekTponHbli pecype] / O.I1.
Ky3HeroB - DeKTpoH. TEKCTOBBIE J1aH. - 6-€ u3f., crep. - Cankr-IlerepOypr - Jlans, 2009. — 400
c. Pexxum noctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpeTHass MaTeMaTHKa [DIeKTpOoHHBIH pecypc] : B 2 4. : ydyeOHOe mocobue s
ctyneHToB By3oB. Y. 1 / E. B. PemernukoBa ; KemepoBckuii roc. yu-t, HoBoky3Henkuii uH-T
(¢un.). - HoBoky3neuk : HOU KemI'Y, 2018 - 160 c. - bubauorp.: c¢. 146-147. — Pexxum noctyna:
https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JononHuTebHAsA y4eOHAasl JUTEpaTypa

Penpkun, H.I1. luckpernas maremaTuka [DnekTpoHHbId pecypce]: yueonuk / H.I1. Penpkun —
DJEeKTpOH. TEKCTOBbIe JaH. - MockBa: @usmaraut, 2009. — 264 c. — I'pud «PexomennoBano»
YMO 110 K1acCHYeCKOMY YHUBEPCUTETCKOMY 00pa30BaHUIO B KaUueCTBE yUeOHUKA JIJISl CTYIEHTOB
BBICHIMX Yy4YeOHBIX 3aBeleHH, oOydarouxcsi 1o HampasieHusMm mnoarorosku 010100
«Marematuka», 010200 «Marematuka. Ilpuxknagnas wmaremaruka», 011000 «Mexanuka.
[MpuknamHas Marematuka». — Pexxum nocryma: http://e.lanbook.com/view/book/2293/

KynmukoB B.B. [luckperHas maremaruka [DIeKTpOHHBIH pecypc]: yueOH. mocobue / B.B.
KynukoB. - OnekTpoH. TekctoBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum nocryna:
http://znanium.com/bookread.php?book=126799



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

[esenes, FO.I1. JluckperHas maTematuka [DIeKTpoHHBIN pecypc]: yuebH. mocodue / FO.IL.

[lleBeneB. - DnekTpoH. TekcToBbie AaH. — Cankt-IlerepOypr : «Jlanby, 2008. -
nocrymna: http://e.lanbook.com/view/book/437/

5.2 MarepuajbHO-TeXHUYECKOE
AUCHUITHHBI.

U  NporpamMMmHoe

592 c.- Pexum

o0ecreyenue

VYyeOHbIC 3aHATHS M0 AUCIUIUITMHE MPOBOAATCS B yueOHbIX ayauTopusx KI'TIM ®I'BOY

BO «KemI['Y»:

404 YyeOHast ayAUTOpUS JUIsl TIPOBEICHHUS:

- 3aHATUH JTEKIMOHHOTO THIIA;

- TPYIIIOBBIX ¥ HHINUBHUYAIbHBIX KOHCYIbTaLNI;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOTHON aTTeCTallNH.
CrnenuanuzupoBaHHas (yueOHasi) MedesIb: TOCKa MenoBas, kadeapa, CTOIBI, CTYIIbSI.
O0opynoBaHue: nepeHocHoe - HOyTOYK, 3KpaH, IPOEKTOP.
Hcnoan3yemoe mporpammuoe obecriedenne: MSWindows (MicrosoftimaginePremium 3 year
1o cyonuueH3noHHoMy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOGomHo  pacnpoctpansemoe  I[10),  Slupmexc.bpayzep  (oTeuecTBeHHOE  CBOOOIHO
pacnpoctpansiemoe [10).
HNuTepHet ¢ o0ecnevyennem pocryna 8 JUOC.

VYueOHsblit
Kopiryc Ne4.

654079,
KemepoBckas
00J1aCTh, r.
HoBoky3Helk,
Mp-KT
Meramnypros, A.
19

603 YueOHast ayquTopus IS MIPOBEACHUS:

- 3aHSTUH JEKIIMOHHOTO THIIA;

- 3aHSTUN CEMUHAPCKOTO (MPAKTHYECKOT0) TUIIA;

- IPYIIIOBBIX U HWHIUBHYAIbHBIX KOHCYJIbTALNII;

- TEKYIIEro KOHTPOIIS ¥ IPOMEKYTOYHOM aTTeCTAINH.
CuneuunanusupoBanHas (yueOHas) MeOeJib: 1OCKa MENOBAsi, CTOJIbI, CTYJIbS.
Oo6opynoBanue Ajsl NMpPe3eHTAIIUM Y4eOHOTO MAaTepHaJia. nepeHOCHOoe - HOYTOYK, SKpaH,
MIPOEKTOP.
Hcnoan3yemoe nmporpammuoe obecnevenne: MSWindows (MicrosoftimaginePremium 3 year
o cyomnuueH3noHHoMy noroBopy Ne 1212/KMP ot 12.12.2018 1. no 12.12.2021 r.), LibreOffice
(cBoGomHO pacmpoctpansemoe I10), Mpich 2 (cBobomuo pacnpoctpansemoe [10), FoxitReader
(cBobomno pacmpoctpansemoe I10), Firefox 14 (cBobomuo pacmpoctpansemoe [10), QGIS
(cBoOomuO pacmpoctpansemoe [10), UML-auarpammel (OecriaTHast BEpCHs).
HurtepHer ¢ odecnieyenuem gocryna 8 IUOC.

YueOHbIi
Kopmyc Ne4.

654079,
Kemeposckas
001acTh, r.
HoBoky3Helk,
Mp-KT
Meramnypros, A.
19

604 YdueOHast ayquTOpus IS TPOBEACHUS:

- 3aHSTUH JIEKIIMOHHOTO THIIA;

- 3aHSTUI CEMHHAPCKOTO (MPAKTHYECKOTO) TUIIA;

- IPYIIIOBBIX U HHIUBHYAIbHBIX KOHCYJIbTAINII;

- TEKYLIETr0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCcTaluu.
CrnenuanusupoBanHas (yueOHas) Mebesib: T0CKa MEIIOBAasi, CTOJIBI, CTYJIbSI.
Oo6opynoBanue AJsi NMPe3eHTAIMM Y4eOHOr0 MAaTepHaJia. nepeHOCHoe - HOYTOYK, SKpaH,
MIPOEKTOP.
Hcnoan3yemoe nmporpammuoe obecnevenne: MSWindows (MicrosoftimaginePremium 3 year
o cyosmueH3snonHoMy morosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOomHO pacmpoctpansemoe I10), FoxitReader (cBobomHO pactipoctpansiemoe [10), Firefox 14

YueOHsblit
Kopiyc Ne4.

654079,
Kemeposckas
001acThb, r.
HoBoky3Helk,
p-KT
Meramtypros, 1.

(cBoObomHO  pacmpoctpansemoe  [10),  Srpmekc.bpayszep  (oreuectBeHHOEe  cBOOOAHO|19
pacupoctpansiemoe [10).
HuTepHer ¢ o0ecnedyennem pocryna 8 JUOC.

5.3 CoBpemenHble  mnpodeccHOHAJIbHbIE  0a3bl  JaAHHBIX H
HH(POPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. Hudopmaunonnas cuctema «OOIEPOCCUHCKUN MaTEeMAaTHUYECKUN MOPTA», PEXKUM

nocryma : http://www.mathnet.ru/
2. WubopmanuoHHas cUCTeMa «DKCIMOHEHTa» - IEHTP HHXKEHEPHBIX

MOJICTTMPOBAHHMS, PEXKUM TOCTyma: hitp://www.exponenta.ru

TEXHOJIOTUHA "

3. basa mannbix Science Direct (6omee 1500 xypHanoB uznarenscta Elsevier, cpenun
HUX M3JIaHUs TI0 MaTeMaTHKe U nHPOpPMaTHKe), pexxum goctyma :https://www.sciencedirect.com



http://e.lanbook.com/view/book/437/
http://www.exponenta.ru/

4. MHudopmarnmonnas cucrema «EanHoe OKHO T0CTya K HHPOPMAIHOHHBIM PECYpCam»»
http://window.edu.ru/catalog/

5. ba3pl JaHHBIX M aHAINTHYECKHE MyOJMKAlMd Ha TOpTaje «YHHBEPCHUTETCKAsS
uHopmanronHas cucrema Poccus», peskum mocryma: https://uisrussia.msu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX Y4EOHBIX Pa0OT

Tabnuma 7 - TeMbl MHCbMEHHBIX YYEOHBIX paboT

Pazpen ‘ TeMbl ‘ KoHTpoJIbHBIE TOUKH
Cemectp 1
Teopus MHoecTBa 1 Onepauny HaJ MHOKECTBAMMU. Tect Nel
MHOXECTB
OrtHomenusi. CBoiicTBa oTHOLIEHUN. DYyHKIIMK Tect No2
DKBUBAJICHTHBIE MPE0OPa30BAHMS MHOKECTB. NunuBunyansHoe
Omnepanyu HaJl oTHOIIEHUAMHU. CBOMCTBA OTHOLICHUM. 3aganue Nel
Matemaruuec | ByneBbl pyHKIIUU Tect Ne3
Kasi JIOTHKa
Hopmanbubie ¢hopMbl nipecTaBiaeHus OyeBbIX WNunuBuayansHOE
¢ynkuuii. [TonmHora cucrem OyneBbIx QyHKIUI 3aganue Ne2
Cemectp 2
Marematnuec | BrickasniBanue. Jlornueckue ornepauuu Hax | TectNel
Kas JIOTHKa BBICKA3bIBAHUSIMH.
Jloruueckoe cienoBanue Gpopmyi anreOpsl WNunuBunyanbHOE
BBICKA3bIBAaHUH. 3ananue Nel
[Ipeaukatel. Jlornueckue U KBaHTOpHBIE onepalui Haa | MHauBugyansHoe
npeaukaramu. Jlornueckoe cienoBanue Gpopmy 3amanue No2
JIOTUKH NPEIUKATOB.
Ncuncnenne BoIcka3blBaHUN. TeOpust €CTECTBEHHOTO NunuBunyansHOE
BBIBOJA 3aganue Ne3
OcHoBBI OCHOBHBIE TIOHATHS U OTIPeJIeNIEHUs] TEOpUH rpados. Tect Ne2
Teopun AnropuT™mbl Ha rpadax NuauBuayansHoe
rpacdoB 3amanne No4

6.2. [IlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA MPOMEKYTOUYHOI

aTTeCTalumn

Pazoen 1. Teopus muoocecms

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMU. MOIITHOCTH MHOKECTB.

Ilpumepnvie meopemuueckue 6onpocwl

I. Yro Takoe MHOxkecTBO? KTo sABisiercss ocHoBaTenem Teopun MHOxKecTB? Kak
0003HavYaeTcs MPUHAJIKHOCTh WU HE TIPUHAIKHOCTh HEKOTOPOTO 00BEKTa X MHOXKECTBY A?

2. OObsAcHUTE OCOOEHHOCTHM 3aJaHHS MHOXECTB  PAa3IMYHBIMH  CIOCOOaMHU:
MIEPEUYUCICHUEM, XAPAKTEPUCTUUECKUM IIPEAUKATOM, IIOPOXKAAIOLIEH POLIETYPOil.

3. Yto Takoe MOIIHOCTL MHOKecTBa? Kakme MHOKeCcTBa HA3bIBAIOTCS SKBUBAJICHTHBEIMH?
Kak 0003Ha4gaeTcs 9KBUBaJIEHTHOCTh MHOXKECTB?

4. Kakoe MHOXeCTBO HasbiBaeTcsi mycThiM? Kakoe MHOXECTBO Ha3bIBaeTCs
yHuBepcanbHbIM? Kak 0003Ha4atoTCs MyCcTOe M YHUBEPCAThHOE MHOXKECTBA?



5. Kakoe MHOXECTBO Ha3bIBAETCSl MOJMHOKECTBOM MHOKecTBa A? Kakumu cBoiicTBaMu
00JlajaeT OTHOIIEHWE BKIIOYCHHUST MHOXECTB? B KakoM ciydae MHOXeCTBa paBHBI? B uem
OTJIMYHME MEXIYy COOCTBEHHBIMU U HECOOCTBEHHBIMU MOJIMHOKECTBAMU MHOKECTBA A?

6. Kakoe MHOKeCTBO Ha3bIBalOT OyJjieaHOoM MHOXecTBa A? ChopMynupyiTe U TOKOKHUTE
TEOpEMy O MOLIHOCTHU OyJeaHa KOHEYHOIO MHOKECTBA.

7. Onpenenurte, Kakue olepauuyd M KaKk MOXHO IPOM3BOJUTH HaJ MHOXkecTBamu. Kak
n300paxkaercs pe3yJsbTaT 3TUX Ollepallvii Ha AuarpaMmax Jiepa — Benna?

8. 3anummure  OCHOBHBIE  3aKOHbl TEOPUM  MHOXECTB  (HMIAEMIIOTEHTHOCTD,
KOMMYTAaTUBHOCTb, aCCOLMATHBHOCTb, TUCTPHUOYTUBHOCTb, MOIJIOIMIEHUE, CBOMCTBA ITyCTOTO
MHO’KECTBA 1 YHUBEPCYMa, HHBOJIOTUBHOCTb, 3aKOHHI Ie¢ Moprana, cCBOCTBa JJOTIOJTHEHUS ).

9. JloxaxuTe 3aKOHBI TEOPUHA MHOMXECTB METOI0M B3aUMHOI'O BKJIFOUEHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUYECKHE MPEAUKATHI MHOXECTB, IOJIYYaKOIIUXCS B
pe3yNbTaTe BBHIOJHEHUS ONepaluii mepeceueHus, 00beIUHEHHS U TOMOJIHEHUSI, €CIIM U3BECTHBI
XapaKTepUCTHUUECKHUE ITPEIUKATHI UCXOIHBIX MHOKECTB?

11. JlokaxuTe 3aKOHbI TEOPUH MHOYKECTB C IOMOIIbIO XapaKTEPUCTUUECKUX IIPETUKATOB.

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

13. B xakoM ciyyae roBOpSIT, UTO MEXIy MHOXKecTBaMu A U B ycTaHOBI€HO B3auMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH paBHOMOIITHOCTh OECKOHEYHBIX MHOXKECTB?

15. Kakue MHOXeCTBa Ha3bIBAlOTCS] CYETHBIMU?

16. lokaxuTe TEOpEMY O HECUETHOCTH MHOKECTBA BCEX JIEHCTBUTENIbHBIX YHCEI OTPE3Ka
[0;1].

17. Kakue MHOKeCTBa Ha3bIBAIOTCSl KOHTUHYaJIbHBIMU ?

18. ChopmynupyiTe akCHOMY MaTEMaTUYECKON UHIYKITUH.

Ipumepnsie npakmuyeckue 3a0anusl

1. JTanel mHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiigure MHOXeCTBO
(xey)nz

2. Tlocrpoiite muarpammy Ditnepa o popmyne (X @Y )NZ

3. JlokaxxuTe TOXXJIECTBO TpeMsl criocobamMu MpH MOMOIIK Auarpamm Diinepa — BenHa,
METO/IOM XapaKTEPUCTHIECKUX MPETUKATOB U METOJIOM B3aUMHOTO BKIto4YeHus1. A, B, C —
Mpou3BoJIbHBIE MHOkECTBA (ANB)UC =(AUC)N(BUC).

4. MakcuMasbHO YIPOCTUTE BBIPAXKEHUSI, OJIb3YsICh OCHOBHBIMU 3aKOHAMH TEOPUU
mmoxeers ((AU(BNB))N((AN(BUD))uc)jucu(aU(BND))

5. JIokaxxuTe METOI0M MaTeMaTHYECKON NHIYKIIAHN:

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

Tewma 1.2. IIpsmoe npounssenenre MHO)kecTB. CooTBeTcTBUSA. CBOKWCTBA COOTBETCTBHM.

IIpumepHvie meopemuueckue 60npocowl

1. Yro ABnseTcs pe3yabTaToOM MPSMOT0 MPOU3BEACHUS ABYX MHOXeCTB? UTO sBseTCs
pE3yJIbTaTOM BO3BE/ICHUSI MHOKECTBA B HATYPAJIBHYIO CTETIEHb?

2. JloKa)kuTe TEOPEMY O MOIIHOCTH IPSIMOTO NTPOU3BEACHUS JBYX KOHEUHBIX MHOKECTB.

3. Uro Takoe n-mecTHoe oTHouieHue? Kakoe oTHoOIIEeHHME Ha3bIBaeTCsi OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE Ha3bIBAETCSl OTHOIIEHUEM HAa MHOXKECTBE?

4. B uem oTiinune 00JacTH OTIPABIIEHUS U 00JIaCTH MPUOBITUS COOTBETCTBUS OT 00JIaCTH

oIpeieNIeHus U 00acTH 3HAY€HUI COOTBETCTBUSA?
5. Onummre crnocoObl 3aJaHus COOTBETCTBUA (rpaduyeckuil crocod, auarpamma,
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MaTpuLa).

6. Kakoe oTHOLIEHHME Ha MHOXXECTBE HAa3bIBA€TCS TOXKIECTBEHHBIM (OTHOIIECHHEM
uaeHTuyHoctr)? OnpenenuTe MyCcToe U YHUBEPCAIbHOE COOTBETCTBUSI.

7. JlaiiTe ompeneneHue onepanusM HajJ COOTBETCTBHUSMH: TOMOJIHEHHUE COOTBETCTBHS,
OCTpOEHHE 00OPAaTHOTO COOTBETCTBUS, 00bEIUHEHHE, ITEpeceyeHIE, KOMITO3UIIHS.

8. Kak nmocTpouTh MaTpulibl COOTBETCTBUI, OJYUYaIOUIUXCS B PE3YJIbTAaTE Olepanuil u3
IPEJBIIYIIEr0 BOIPOCa, UCIIONIb3Ys MAaTPUILIbI UCXOJIHBIX COOTBETCTBUI?

9. UTo Ha3bIBAIOT CTENEHBIO OTHOIICHHS HA MHOKECTBE?

10. Yto Takoe orpanndenue coorsercTBus? CyKeHHE COOTBETCTBUSA?

11. Yro Ha3pIBalOT CEYEHUEM COOTBETCTBUSA MO 3jeMeHTy? Onpenenure IMOHATUE
«(pakTop-MHOXKECTBO MHOXKeCTBa M 1O COOTBETCTBUIO Py».

12. Yto Takoe MNpOEKUUH COOTBETCTBUS? YCTAHOBUTE CBA3b IOHATUS «IIPOEKIUU
COOTBETCTBUS C MOHITHEM «CEUEHUE COOTBETCTBHUSI 110 IIEMEHTY».

13. Yro Ha3bIBaIOT Mpoekuueil n-mectHoro otHomenus? Kakue onn ObiBaroT?

14. Yo Ha3bIBaeTCs SIAPOM COOTBETCTBUSA?

15. B kakoM ciiyuae OTHOIIEHHE HAa MHOXECTBE HAa3bIBAIOT pPe(ICKCUBHBIM,
aHTUpe(]IEKCUBHBIM, HepedekcuBHBIM? B 4em oTiinune CUMMETPUYHBIX, AHTUCUMMETPUYHBIX U
HECUMMETPUYHBIX OTHOLIEHUN Ha MHOXecTBe? Kakue OTHOLIEHHS HA MHOXECTBE Ha3bIBAOTCS
TpaH3UTUBHBIMU? B KakoM cily4yae OTHOILIIEHHE Ha MHOXKECTBE HA3bIBAETCSI MOTHBIM?

16. Kak MOXHO HCHOJB30BaTh MATPHIIbI KOHEYHBIX OTHOIICHWH HAa MHOXECTBE IS
MPOBEPKU UX CBOHCTB?

17. Kakoe oTHOIIEHHE HA MHO>KECTBE Ha3bIBACTCS SKBUBAJIIGHTHOCTHIO? UTO Takoe Kiace
skBHBaJIeHTHOCTH? Kakumu CBOMCTBaMM 00JIaar0T KiIacchl 3KBUBaJIeHTHOCTH? ChopMyupyiite
U JIOKQKUTE Te-0peMy 00 OTHOLLIEHUH SKBUBAJIEHTHOCTH.

18. Kakoe oTHOLIEHNE Ha MHOXKECTBE Ha3bIBaeTCs nopsiikoM? B ueM oTimuue crporo u
HECTpOro mnopsakoB? B ueM oTiauumMe moJHOrO M yacTUyHOro mnopsiikoB? Kak HazbpIBaroT
MHOKECTBA C 3aJIJaHHBIM Ha HUX MOJIHBIM NopsakoM? Kak Ha3bpIBalOT MHOXKECTBA C 33JJaHHBIM Ha
HUX YaCTUYHBIM NOPSAIKOM?

19. Kakue »sy1eMeHTBl YHOPSAOYEHHOTO MHOXECTBAa HAa3bIBAIOTCS HaMOOJBIINH,
HauMeHbIMi? Kakue 31eMeHThl ynopsJ0UY€HHOIO0 MHOKECTBA HA3bIBAIOTCS MaKCHUMallbHBIMH,
MuHUMaNbHbIMU? Kakue 0oOBEKTHl COCTABIIAIOT BEPXHIO M HU)KHIOKO TPAHU YNOPSIIOYEHHOTO
MHOkecTBa? Kak Ha3pIBalOT HAMOOJIBITYIO HIDKHIOIO U HAUMEHBIIIYIO BEPXHIOIO TpaHu?

20. Kak noctpouTts [uarpamMmmy Xaccs YaCTUYHO YIIOPSIOUEHHOTO MHOXKeCTBa?

IIpumepnvie npakmuueckue 3a0anus

1. Jlamo A= {a,b,c} B={234} AcAxB  Pc B? . Rh= {21)(a2)(b3)(c.2)(c.3) (c.4)}

P ={11)21)(22)(23)24)33)(44)} . M3z06pasure B, P rpaduuecku. Haitnure marpumy AP

HpOBepBTe C MOMOMIBIO MaTpHIlbl, ABJISICTCA JIU OTHOIICHHUC P2 pe(i)HeKCI/IBHI)IM, CUMMCTPUYHEI,

AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haiinure o0iacTe onpeAeseHus, o0JacTe 3HAYCHUHI OTHOILIEHUS
PcR?, (xy)ePeox?+y?=1. SBusercs nu oTHOmeHHE P pediekcuBHBIM, aHTHPE(ICKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAaH3UTUBHBIM? OOOCHYITE OTBET.

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

IIpumepnvie meopemuyeckue 60npocol

1. Yro Takoe ¢pyHkiusa? Uto sBiseTcss apryMeHTOM U 3HaueHueM ¢(yHkiuu? Uto Takoe
MecTHOCTh GyHKIuU? Kakas ¢GyHKIMS Ha3bIBaeTcs onepanuei?

2. YeM otrauyaroTcs 00JacTh ONpeNeNeHHUs W 0o0NacTh 3Ha4YeHHs (PyHKIUU OT ee
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MHOXECTBa OINpE/EICHUs U MHOXKecTBa 3HaueHWi? Kakas (QyHKUuS Ha3bIBaeTCs TOTAIBHOU?
Kaxkas pyHKIMs1 Ha3pIBa€TCS YaCTUIHOM?

3. Kakoit snemeHT Ha3bBalOT oOpa3om nsnemeHTa a? Kakoit smeMeHT Ha3BIBaOT
npoobpazom aneMeHTa b? Uro HaspiBaloT 00pazoM MHokecTBa? UTO Ha3bIBAlOT MPOoOpazom
MHOkecTBa? Uto Takoe o6pa3 pynkmuu? Yto Takoe npoodpas GpyHKIUU?

4. Kakme ¢QyHKIMM HA3BIBAIOT WHBEKTUBHBIMH? Kakue (QyHKINKM HA3BIBAIOTCS
ClopbeKTUBHBIMHU? UTO Takoe Ouekius?

5. KakoBa ocobenHocTh 0003HaueHHst Kommo3uimu (yHkimii? Kak Ha3pBaroT
KOMITO3UIUIO (PYHKIIN?

IIpumepnvie npaxmuueckue 3a0aHus
1. Onpenenure 06pa3 u npoodpa3 pyukuuu f:R—>R f(x)=sinx. Ykaxure, aBisercs Iu

cootBeTcTBHE f 1 QyHKIMEN.
2. Onpenenute obpa3 nonmHoxecTBa C R — f(C) u npooOpa3 moaMHokecTBa DR —
f‘l(D) st pyakuuu f:R—>R, f(x)=x2, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. qns pyskumii R—R f(X)=2x+1, g(x)= , HaiaWTe cyneprno3suuuio (fog)(x).

x2+2
Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byness! ¢pynkuuu. [IpeacraBienne B HOpMabHbIX (OpMax.
IIpumepnvie meopemuyeckue 60npocol

1. Kakas ¢ynkuus HassiBaercs OyineBoil? CKOJIBKO BCEro MMeeT 3Ha4eHUH N-MecTHas
OyneBa ¢ynkuua? Uro takoe Tabnuna ucTUHHOCTU OyneBoil ¢yHkiun? Kak ycranaBiamBaeTcs
JIeKCUKOTpahUIeCKUil OPSI0K?

2. 3anumuTte TAONMMIBI MCTUHHOCTH OCHOBHBIX OyJIeBbIX (yHKIHMI: oOTpHIaHus,
KOHBIOHKIIMY, JU3BIOHKIWHU, UMIUIMKALUU, SKBUBAJCHTHOCTH, CyMMBI 110 MOAYJIO 2, IITpUXa
leddepa, crpenku ITupca.

3. B xakoMm nopsiike BBIIOJIHSIOTCS JIOTHYECKUE OTEepallii, €ClIi HHOE HE YCTaHOBIIEHO
cKkoOkaMu?

4. Jlokaxxure BCE OCHOBHBIE 3aKOHBI OyieBOl anredphl, MOCTPOECHUEM TabIIHIL
UCTUHHOCTH.

5. B kakom ciyuae nepemeHHast OyJieBOl (YyHKIIMH Ha3bIBA€TCS CYLIECTBEHHOMN ?

6. Kak moctpouts nBoiicTBeHHYI0 QyHKIUIO 10 ¢opmyne? Kak mocTtpouts
JIBOMCTBEHHYI0 (yHKUMIO 10 Tabnuue wuctuHHoctu? Kakas QyHKuMs Ha3bIBaeTcs
CaMOZBONCTBEHHOM?

7. Kakumu cBoiicTBaMu o0ajjaeT ABOHCTBEHHOCTh?

8. JlokakxuTe NPUHIIMI IBOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3bIOHKT?

10. Kakast ¢popmyia Ha3pIBaeTCsl AU3BbIOHKTUBHOM HOpManbHOU popmoit (JJHD)? Kakas
¢dbopMyiia Ha3bIBaeTCsl KOHBIOHKTUBHON HOpMaibHOU dopmoit (KHD)?

11. Jlokaxxute TeopeMy o TpeacTaBieHun o000t 6yneBoit pynkuuu B JJHD (KHD).

12. JlokaxxuTe TEepBYIO ¥ BTOPYIO TeopeMsbl [lIeHHOHa 0 pa3nokeHuu OyneBol (QyHKIIUN
10 TIEPEMEHHBIM.

13. Yo Takoe KOHCTUTYEHTA €IMHHUIIBI, KOHCTUTYEHTA HYJIS?

14. Kakast ¢popmyia Ha3bIBae€TCsl COBEPIICHHONW AM3BbIOHKTUBHOM HOpMalIbHOW (hopMoi

(CAH®)? Kakas ¢dopmyia Ha3bIBaeTCs COBEPIICHHONW KOHBIOHKTUBHOW HOpPMaJbHOU (opMoit
(CKH®D)?
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15. Kakue npeobpa3zoBanus HEOOXOAMMO clienath, 4To0bl popmyy npuBectu B CAHD
(CKH®D)?
16. Kakx nmoctpouts CIJH® (CKH®), ecnu ¢yHKuMs 3amaHa TabIWIed UCTHHHOCTH
(cnmenctBue 2 TeopeM lllenHona)?
IIpumepnvie npakmuyeckue 3a0anus
1. TloctpomB TaOnMIbl MCTUHHOCTH COOTBETCTBYIOIIMX (DYHKUUH, BBICHUTE,

SKBUBAJICHTHBI JTU POPMYJIBL v U O U:(x_> y)@((y—>7)—> X- y), o=Y-7>X.
2. YkaxuTte Bce GUKTUBHBIE TepeMeHHble GyHkuuu f (X, Yy, z) =(10101010).
3. Hocrpoiite nBoHCTBEHHYO GYHKUMH f =(XvyvZ)-tv X Y-z, UCHONB3Ys NPUHLKIL

JIBOVICTBEHHOCTH
4. Tloctpoiire nBoiictBeHHyro ¢yHkuuu f =(1000001110001100), HCIOIB3YS

orpezesieHue.
5. C mnomompl SKBUBAJICHTHBIX MpeoOpa3oBanuii moctpoite JIH®D dyHkimm

f (Xl,Xz,X?)):(YlVYZ V73)'(X1'X2 \Y% X3) .
6. IlpencraBpre B CAH® u B CKH® ¢yHKIUIO, MONB3YSICh CIEICTBUEM 2 TEOpeM
Illennona f (xq,X%,, X3 )=(01010001).

7. C TOMOWBI0 AHATUTHYECKHX TMPeoOpa3oBaHWil  MPEACTaBbTE  (PYHKIIHIO
f (leXZ’XS) :(Xl v X2)_> x3 B CIHO u 8 CKHO

Tema 2.2 Munnmuzanus OyJieBbIX (QYHKINH.

IIpumepnvie meopemuueckue 60npochl

1. Kak onpenensiercs cnoxknocts JJHD? Kakyro JIH® Ha3zpBatoT MUHUMAaJIbHOM?

2. Yro takoe mmIumkanra Gopmynsl ¢? B xakom ciaydae MMIUMKaHTa (OPMYIBI @
Ha3bIBACTCsI IPOCTOM?

3. Kakas JIH® HasbBaercs cokpameHHoW? Kak mnocrtpouts cokpameHHyro JIH®
metogom KsaitHa?

4. Kakas JIH® nazpiBaeTcs TynukoBoi? Kak momyuuts Tynukossle JJH® nmo marpuie
KBaiina?

5. Kak crpoutcs kapra Kapno mist 3-mecTHbIX M 4-mMecTHbIX (pyHkumii? Ilo xakomy
IpaBWly BbLIENSOTCA mpsMoyroidpHuku KapHo? Kak coctaBUTh HpOCTYH0 HMMIUIMKAHTY IO
npssmoyronbHUKy Kaprno? Kak npumensercs kapra KapHo uis MHUHMMH3alMM YacTHYHOMN
OyneBoii pyHKUHN?

6. Kakx c¢ mnomompro breiika — Ilopenkoro mnomyuuts cokpanieHHyro JH® wu3
npou3BosibHOM JJHD?

7. TlepedpopmynupyiiTe Bce H3BECTHbIE BaM airopuTMbl MuHuMu3auuu JH® mis
muHnMu3anuu KHO.

IIpumepnvie npakmuueckue 3a0anus

1. Haiinute munumaneayto JIH® c¢ momomisio Meroma Ksaitma u kapt Kapno ms
¢dyukum f = (01010111).

2. C momompro kapt Kapao mocrpoiite MIAH® it yacTu4HO omnpenesieHHoNn QyHKImn
f=(01--01-1) (mpo4epku COOTBETCTBYIOT HEONPEACICHHBIM 3HAYCHUSIM)

Tema 2.3. IlonHoTa cucteM OyneBbIX GYHKIIHUH.

lIpumepnvie meopemuueckue 60npochl

1. Kak cpaBHHBaroTcsi HA0OpBI apryMmeHToB OyseBoit ¢pyHkuuu? Kakas OyneBa GpyHKuus

Ha3bIBAECTCSI MOHOTOHHOM?
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2. ChopmynupyiTe MyHKTHI alroOpuT™Ma IJisi MOCTPOSHUsS moiuHoMa JKerajakuHa u3
teopeMsbl JKerankuna. B kakom ciydae noauHoM JKerajikuHa siBiasi€TCs IMHEHHBIM?

3. Kak moctpouts monuHOM JKerajgkuHa METOJIOM HEOTpeaeaeHHBIX KOd(hPUImeHToB?
Kak nmoctpouts nosmuom XKerajikuHa, UCOJIb3ys TpeyroiabHuk [lackansa?

4. Kakas OyneBa (yHKIMs HaszpiBaeTcs JuHeHHOH? Kak mpoBepuTh JHWHEWHOCTH
(YHKIMU METOJIOM HEOIIpEIeIEHHBIX KO PUIIMEHTOB, HEe CTpOos monmHoM JKerankuna?

5. Uto Ha3pIBaeTcs 3aMBIKAHHEM HEKOTOPOTro MHOKeCTBa OyneBbiX ¢yHkumid? Kakoe
MHOXeCTBO OyJIeBBIX (PyHKIMIT HAa3bIBA€TCS 3AMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTb MHOXeCTBa OyJeBBIX (YHKIMHA, COXPaHSIONUX HYIb.
Jlokaxkute 3aMKHYTOCTh MHOKECTBa OYJIEBBIX (DYHKLMH, COXpaHSIOMMX equHuIly. lokaxure
3aMKHYTOCTh MHO>KECTBAa MOHOTOHHBIX OyseBbIX (GyHKIUH. JIOKa)KUTE 3aMKHYTOCTh MHOKECTBA
CaMOJIBOMCTBEHHBIX Oys1eBbIX QyHKIUHN. JIOKa)KUTE 3aMKHYTOCTh MHOXKECTBA JINHEHHBIX OYyJIEBbIX
GyHKIIHA.

7. Joxaxute TeopeMy O cBoicTBax kiaccoB [locra.

8. Kakas cucrema OyneBbIx QyHKIMI Ha3bpIBaeTCs oiHoM? Kakas moiHas cucrema
OyJieBbIX (DYHKIIUN Ha3bIBaeTCs 0a3ucom?

9. Chopmymnupyiite TeopeMy [locTa 0 IOTHOTE CUCTEMBI OYIICBBIX (PYHKITHIA.

10. lokaxwuTe TeOpeMy O TOM, YTO KaKIBIH (PYHKIMOHAIBHO-TIOIHBINA OAa3H1C COMCPKHUT
He Oosiee yeTbIpex OyJeBbIX (PYHKITHIA.

Ipumepnsie npakmuyeckue 3a0anusl

11. TIpoBepsTe, sBIISICTCS U PYHKIHS f (X, %) = (4 ® Xp) & (Xg ~ Xp) MOHOTOHHOH

12. C momomipo MeTosia HEeOonmpeaeeHHbIX KOA((UIIMEHTOB BBICHUTE, SBISIETCS JIH
JIMHENHON QyHKIHA f (X, X,) = (1001)

13. C noMompio 3KBUBAJICHTHBIX MPe00pa3oBaHUil MOCTpoiiTe monuHoM JKeraikuHa u

BBIACHUTE, ABJIsAeTCA 1M QyHKIUA f(X,y)=X > y®X-y JMHEHHOM.
14. Beisacnure, nonHa nu cuctema QyHKIMA {x-y, XvYy, XOY, X-yDy- 2D - X}

15. ITpoBepsrTe, ABIIAETCS m cucrema byHKIMH 6azucom
{xey®dz, x-y®z-xdz-y, 0, 1}.

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

[Tpunoxenus OyneBbIX QYHKIUN K TEOPUH CXEM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocol

1. Yto Ha3bIBaeTCs MEPEKITIOUATENBHON (peneiiHo-KoHTakTHON) cxemoii (PKC)?

2. Kakme naBa Buma koHTakToB paznuyaroT B PKC? Kakue OyneBbl (yHKIMM
COOTBETCTBYIOT 3TUM KOHTAKTam?

3. B xakom ciydae OyneBa ¢pyHKIMA Ha3zbiBaeTcs pyHKIuei mpoBoaumoctu PKC?

4. Kakum PKC coOTBETCTBYIOT KOHBIOHKIUS U AU3BIOHKIUS?

5. Kakne PKC HaspBatoTcs paBHOcuibHbIMU? Kak Bbramcisercs cioxHoctb PKC?
O06ocHyiTe SKBUBAJIGHTHOCTh MHOXKECTB Beex OyneBbix pyHkumii P2 u Bcex PKC.

6. Onumunre ocHOBHBIE 3aaa4n Teopur PKC u anroputMel ux penieHusl.

7. Urto wHa3pBalOT (GyHKIHOHATBHBIM 3rnemMeHToM? Kak ompenensercs cxema wu3
(byHKIHOHATIBHBIX 51eMeHTOB (CDD)?

8. B kakoM ciydae OyneBa GpyHKIuUs Ha3biBaeTcs pyHkuuel nmpoBogumoctn COI? Kak
BBIUNCIISETCS CI0)KHOCTh CDI?

9. Ob6ocHyiiTe HKBUBAJIEHTHOCTh MHOXKECTB BcexX OyieBbIX pyHKIuit P2 u Bcex CDI.

10. Onunte ocHOBHBIE 3a1aun Teopuu CDPD u alropuTMbl UX PEIICHUS.
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Ilpumepnvie npakmuueckue 3a0aHUs.
1. HaiinuTe GyHKIMIO TPOBOJUMOCTH PEIIEHHO-KOHTAKTHBIX CXEMBI. YTIPOCTUTE CXEMY:

X—7T
yﬂ‘
{x—z—y
X-
y—z

2. TlocTtpoiiTe penelHO-KOHTAKTHYIO CXEMy MO JaHHOW (YHKIIMH TIPOBOIUMOCTH
(X-yvZvx)-(xvy).

3. [loctpoiite HyHKINU TPOBOAUMOCTH ISl CXEMBI

Xqo—]
Xz‘?—%‘
xg—*&*

4. Tloctpoiite cxemMy U3 (PYHKIMOHQJIBHBIX OJJIEMEHTOB MO JaHHOW (QYHKIUU
MPOBOIUMOCTH (X-yvZVX)-(XVY).

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxa
Tema 1.1. Anrebpa Bricka3piBanuii. JlIornueckue ciaencTBUA.
IIpumepnvie meopemuueckue 80npocwl

1. Uto Takoe BbICKa3bIBaHUE?

2. Kak coctaBuUTh OTpHIlaHUE JAHHOTO BHICKA3BIBAHUS?

3. Kak cocraBuTh BBICKa3bIBaHUE, SIBISIONICECS JAUIBIOHKIMEH JBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoM ciiyyae AU3BIOHKINS ABYX JAHHBIX BBICKA3bIBAHUM SBISETCS UCTHHHBIM
BBICKa3bIBaHUEM?

4. Kak cocTaBUTh BBICKAa3bIBAaHUE, SBISIIONICECS KOHBIOHKIIMEH JBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM ciiyyae KOHbIOHKIIMS JBYX JAHHBIX BHICKA3bIBAHUH SIBJISIETCS] UICTUHHBIM
BBICKa3bIBaHUEM?

5. Kak cocraBuTh BBICKa3bIBaHUE, SBISAIONICECS WMIUIMKAIMEH JBYX JIaHHBIX
BBICKa3bIBaHUM? B KakoM cllydae MMILTUKAIS IBYX JAHHBIX BHICKA3bIBAHUH SBIISIETCS] UCTUHHBIM
BBICKA3bIBAHUEM?

6. Kak cocTtaBUTh BBICKAa3bIBAaHUE, SIBIIAIOIICECS ASKBUBAJICHTHOCTHIO JBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoMm cilyyae 3KBHBAJIEHTHOCTb JIBYX JAHHBIX BBICKA3bIBAHUU SIBISETCS
VCTUHHBIM BBICKa3bIBAaHUEM ?

7. Yto Takoe ¢popManu3aius BbICKa3bIBaHUsA?

8. JlaliTe MHAYKTUBHOE OmpeieseHrne (POpMyIIbl alreOpsl BrICKa3biBaHU. UTO HAa3bIBAIOT
WHTepIpeTamnueit Gpopmysi?

9. Kakue (opmMyIiibl Ha3BIBAIOTCS COBMECTHMBIMH 110 UCTHHHOCTH? Kakue dopmyms
HAa3BIBAIOTCSI COBMECTUMBIMU 10 JIOKHOCTH?

10. B kakom ciyuae dopmynaa C(X1,X2,...,Xm) Ha3bIBa€TCS JIOTHYECKHM CJICJCTBHEM
dopmyn P1(X1,X2,....Xm), P2(X1,X2,...,;Xm),..., Pn(X1,X2,...,Xm)? Kak 3ammcath norudyeckoe
ciencTeue GopMyIl B BUIE KiIay3bl?

11. KakoB anroput™M MeToJa pEeAyKIHH Ui TpOoBepKH GOpMyNl Ha JOTHYECKOE
cnencreue?

12. Kak ¢ momompro MeTo1a KBaiiHa MOXXHO YCKOPUTH 00X0JT CEMaHTHIECKOTO JepeBa
MIpHU TIpOBepKe GOpMyIT Ha TIOTUUECKOE CIEACTBUE?
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13. CopmynupyiiTe anropuT™M HaxOKICHUS BCEBO3MOXKHBIX CIICACTBUH 10 33aHHBIM
MTOCBUIKaM.

14. ChopmynupyiiTe alrOpUTM HAXOKICHUSI IIOCHUTOK JIJIS1 JAHHOTO 3aKJIFOUCHUS.

15. Kakoe BbICKa3bIBaHUE MATEMAaTUUECKONU TEOpEMBI X —Y Ha3bIBAETCS JOCTATOUHBIM,
KaKoe HeoOXOUMbIM?

16. Kak mis Tteopembl X —Y TMOCTPOUTH OOpaTHOE, MPOTHBOIIOJIOKHOE U 0OpaTHOE
MIPOTHUBOIIOJIOKHOMY BbICKa3bIBaHMs? Kakue n3 HUX BEpHBI, €Ciii BepHa npsiMast Teopema? Kakue
13 HUX MOTYT OKa3aThCsl HEBEPHBIMHU J1a)K€ B CIIy4ae BEPHOCTH MPSIMOU T€OPEMBbI?

17. Yem oTnnyaroTcs AeIyKTUBHBIC JOKA3aTEbCTBA OT HHAYKTUBHBIX?

18. Kak ctpoutcs OenyKTUBHOE OKa3aTelIbCTBO YTBEpXKACHUH Buiga X —Y ? Kak
CTPOUTCS ICAYKTUBHOE JOKA3aTEIbCTBO YTBEPKICHHUH Buga X <>Y ?

19. Kak mpoucxoAuT H0Ka3aTeabCTBO METOAOM KoHTpamo3unuu? Kak mpoucxomut
JI0OKa3aTeIbcTBO METOJOM OT MNpOoTUBHOro? Kak MNpOMCXOOUT [0KAa3aTelIbCTBO METOJIOM
npuBeneHus K abcypay? s yero nmpu qoka3zaTenbcTBE MOXKHO MCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoMm ciydae Al JI0Ka3aTeiabCTBa MPHUMEHSIETCS METOJ] MaTeMaTH4eCKOn
uHayKuun? B kakoM ciyuae a1 10Ka3aTeslbCTBA IPUMEHSAETCA METO/ CTPYKTYPHOU UHIYKUUN?

21. Jlokaxute TeopeMy IEAYKIMH B anreOpe BRICKa3bIBAHUN.

22. B yem coctouT mnpuHOMN pe3omonuid? Kak cocTaBUTH pe30JIbBEHTY IIBYX
IU3BIOHKTOB?

23. OnummTe anroputT™M Meroaa pesoitonuid. [lodemy meron pesoonmii B oOIIeM
ciydae siBisieTcst nony3hpexTuBHbIM?

24. Kak coCTaBJISIOTCS Pe30JIbBEHTHI TP UCTIOJIB30BAHUU METO/1a HACHIIIICHHS YPOBHEH?
B ueMm cocTtout crpaTerusi BBlYepKUBaHUA?

25. B ueM 0COOEHHOCTh METO/1a JIOK-PE30JIFOITUI ?

26. Kakoil IM3BIOHKT Ha3bIBaeTcs XOPHOBCKMM? Kakoil XOpPHOBCKHH JM3BIOHKT
HA3bIBACTCSl YHUTAPHBIM IMO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOUHBIM?

27. Kak 3¢ (hekTHBHO NCTIOIB30BATH METOJT PE3OITFOIHIA JJISi XOPHOBCKHUX TU3BIOHKTOB?

IIpumepnvie npakmuueckue 3a0anus

1. Tlonb3ysch TaOnaMIIaMd HMCTUHHOCTH, BBIICHHUTE, CIPAaBEUIMBO JIM JIOTHYECKOE
cnencteue (A&B)—>C,A—->B=A—>C.

2. Merogom KgBaiiHa BBIICHHUTE, CHpPaBEAJIMBO JIM JIOTUYECKOE  CIIEJCTBHE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

3. MeTOI[OM OT IMPOTHUBHOI'O BBISICHUTC CHIPABEIJIMBO JIU JIOTHYECKOC CIICACTBUC
(AvC)—>B,C>(AvB),(B&C)—>(AvB)=B->C

4. HaiinuTe BCe CIENCTBHUS M3 JIaHHBIX TOCBUIOK M BBIPA3UTE UX B COACPKATEIHHOU
dopme: «Ecnu nenoe uncio aenutcst Ha 2 1 Ha 5, To oHO jenuTtcs Ha 10», «llenoe uncno nenurcs
Ha 2 B HEe JCINUTCA Ha 5».

5. MeTtonoM pesomonuii fokaxute PvQv R PvR,QvR=R.

6. [TpoBepbTe CripaBeAITMBOCTH CIEAYIOMIETO PACCYKICHHS « 5] OWy B KHHO Ha HOBYIO
KMHOKOMEINIO WJIM Ha 3aHATHS MO0 MaTeMaTH4ecKou joruke. Eciu g moiiny B KHHO Ha HOBYIO
KMHOKOMEJINIO, TO sI OT BCEH IylIM MocMeroch. Ecnu s moiay Ha 3aHATHS MO MaTEMaTHYECKOM
JIOTHKE, TO MWCIBITAl0 OOJbIIOE YIOBOJILCTBHE OT CJIEJOBAHUSA MO MYyTSIM JIOTHYECKUX
paccyxxaenuid. CnemoBaTenbHO, WIM S OT BCEH IyIIM IOCMEIOCh, WJIM MCIBITAI0 OOJIbIIOE
YAOBOJIBCTBHE OT CJIENOBAHUS 10 MY TSIM JIOTUYECKUX PACCYKIECHUN.

Tema 1.2. AnreGpa nmpeguKaToB
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IIpumepnvie meopemuyeckue 60npocol

1. Yto Takoe npenukatr?

2. YTo Ha3bIBAIOT MHOXKECTBOM UCTUHHOCTH MpeauKaTa?

3. Kakue noruyeckue onepanuu onpeaeaeHsl JUisl IpeJuKaToB?

4.Kakue npeauKarsl 0Jy4yaroTcs B pe3yJIbTaTe BbIITOJIHEHHs JOTMYECKUX ONeparuii Hazl
npeaukaraMu’?

5. Yrto mosiydaercss B pe3yibTaTe BBINOJIHEHMS OINEpPAllMU CBS3bIBAHUS IEPEMEHHOU
KBaHTOPOM OOIIIHOCTH

6. Uto mosiydaercs B pe3yjbTaTe BBHIIOJHEHHUS ONEPALUU CBSA3bIBAHUS IEPEMEHHOU
KBaHTOPOM CYLIECTBOBaHUsA?

7. B xakoMm ciydae hopmyiia Ha3bIBaeTCs 3aMKHYTON? OTKPBITOM?

8. Kak npoucxoaur unrepnperanus Gpopmy JOTMKH NPeIuKaToOB?

9. Kakme mnpenukarbl Ha3bIBAIOTCS TOXKJIECTBEHHO-UCTUHHBIMU?  ToOKIEeCTBEHHO
70kHbIMU? BeinonHumeiMu? OnpoBep >KUMbIMU?

10. Ilepeuncnure TUIOBBIE KOHCTPYKIIUH, HCIIOIB3YIOIIUECS MPH (hOpMaIU3aLiy.

11. B uyem 3akioyaeTcsi METOJ KOHKPETH3alMM Jisi J0Ka3aTeJbCTBA TaBTOJIOTMH
anreOpbl MpeuKaToB?

12. Ha xakue JIOTHYECKHE OIEpalMy 3aMEHSIOTCS KBAHTOP OOIIHOCTH W KBAHTOP
CYLIECTBOBaHMS MPU UCIOJIb30BAHUM KOHKPETH3alMU JUIs I0Ka3aTeIbCTBA TABTOJIOTUH ajreOphl
MpeuKaToB?

13. 3anumuTe OCHOBHbBIE TABTOJIOTUHU alreOpbl MPEIUKaTOB: NEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIIHIO, IU3BIOHKIIUIO, OTPULIAHHE.

14. Kakas ¢opmyrna Ha3zpIBaeTcsi npuBeAeHHON (hopmoii? Kak npuBecTH mpeauKaTHyIO
dopmyy B mpuBeneHHyt0 hopmy?

15. Kakas ¢opmyrna Ha3pIBaeTCs MpeaBapeHHON HOpManbHOH (opmoii? Kak npusectn
IpeIuKaTHYIo (OpMyIly B IPEABAPEHHYI0 HOpMaNbHYIO hopmy?

16. Kakas ¢popmyia Ha3bIBaeTCsl CKOJIEMOBCKOM cTaH1apTHOU (popmoii? KakoBbl mpaBuiia
UCKJTIOUEHHs KBAHTOPOB IS OJyYEHUs CKOJIEMOBCKOM cTaHAapTHOM (popmbl?

17. Yro Takoe yHu(puKaus?

18. Yto Ha3bIBaeTCst OMHAPHOM Pe30JIbBEHTOMN JABYX AU3BIOHKTOB?

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

IlpumepHvie npakmuueckue 3a0anus

1. Ilycts P(X)= «X — mpoctoe uucio», E(X)= «X — getnoe uncno», D(X,y)= «y aenurcs
Ha X». UHTepnpetupyiite popmyny Vx(E(x) A Vy(D(x,y) = E(Y)))

2. Ompenenurte TOXIECTBEHHO-UCTUHHA, TOXKIECTBEHHO-JIOKHA WM BBIMOJIHIMA
(onposepxkumMa) hopmyna VxXA(f(x,y), fo(fi(x,y))) B uHTepmpeTamu M = (—o,), A(X,y)="x=Yy",
f2(2)="22", fi(xy)="x+y"

3. Jloka3aTh TaBTOJOTHIO JBYMS CIOCOOAMH METOJOM KOHKpETH3alnH (3aMECHUB

KBAaHTOPBI HA JIOTUYCCKHE OHepaHI/II/I) " 110 OIPCACIICHUIO KBAHTOPOB H JIOTHYCCKUX onepaunﬁ
—(3xP(x)) = Vx—P(x)

4. MeToaoM pe30IoNnid BRISICHUTD OyI€T JIU TaHHas (popMyJia JTOTHIECKUM CIIEACTBUEM
Vx(P(X) > (Q(X) AR(X))),3x(P(X) AS(x)) = 3X(S(X) AR(X)),

5. [Toka3aTe ¢ TOMOIIIBIO METO/Ia PE3OTIOIUN CIPABEIJIMBOCTD CIEAYIOIINX CYKICHHI
«HekoTopble pPyKOBOIUTENH C yBaXCHHEM OTHOCATCA KO BceM mporpammuctaM. Hu omaun
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PYKOBOJIUTENb HE yBaXkaeT Oe3nebHUKOB. ClieJ0BaTeIbHO, HU OJWH MPOrPAMMHUCT HE SBISIETCS
0e31EIIbHUKOM.

Tewma 1.3. ®opmanbHbIC TEOPUHT

IIpumepnvie meopemuyeckue 60npocol

1. Yo Takoe akcuoma? IIpaBuio BeiBoga?

2. Yto Ha3eiBaeTcs BbIBOJIOM (hopmyier? Uto Takoe runoresza? lar BeiBoga?

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

4. Copmynupyiite oOmmre npaBuia HOCTPOCHUS AETYKTUBHBIX TEOPUH.

5. B yem omiimune GpopManibHBIX aKCHOMATUYECKUX TEOPHi OT moiydopmanbabix? Uem
OTJIMYAIOTCSI TEOPUH €CTECTBEHHOI'O BBIBOJA OT aKCHOMATHUECKUX TEOPHii?

6. Omnpenenure npoOieMbl JIEAYKTUBHBIX TEOpUH (HENPOTHBOPEYMBOCTb, IOJHOTA,
HE3aBUCHUMOCTb CUCTEMbI aKCHOM, Pa3peIIUMOCTh).

7. Haiite omnpeneneHnue (GopMaabHOH aKCHOMAaTHYECKOW TEOPUU HCUYHUCIICHHE
BBICKA3bIBaHUI

8. ChopmynupyiiTe TeopeMy JAeTyKIIHH.

9. JlokaxxuTe TeOpeMy O HEIIPOTUBOPEUMBOCTH NCUUCIECHUS BbICKa3bIBaHUI.

10. Jlokaxute TeOpeMy O IOJHOTE B LIMPOKOM CMBICII€ UCUUCIICHUS BhICKA3bIBAHUM.

11. Jlokaxute TeopeMy O pa3pelIMMOCTH UCUUCIEHUSI BbICKA3bIBAHUH.

12. Jlokaxutre TeopeMy O HE3aBHCUMOCTH CHUCTEMbl aKCHOM (OpMaIn30BaHHOTO
MCUUCIJIEHUS BBICKA3bIBAaHUH.

13. JlaiiTe onpeseneHne HCYUCICHUS BbICKa3bIBaHUS KaK TEOPUHU €CTECTBEHHOI'O BBIBO/IA.

14. Ilepeuncnure npaBuiia BEIBOAA, UCIIOJIb3YEMbIE B TEOPUHU €CTECTBEHHOT'O BBIBOJIA.

IIpumepnvie npakmuueckue 3a0aHus

1. Ykaxute Hepoctaromyoo dopmyry W, Takyro, 4ToObl TpeThsi M3 JaHHBIX (hopMyi
nojgy4yagach M3  IEpBOM M BTOpoOW mo  mpaBwiy  BeiBoga  Modus  Ponens:
Fo>(H->F),(F>(H>F)>(F>(G>(H-F))wW-

2. BeIsicHuTE, SBISIETCS JIA JaHHAS TTOCIIEA0BATEILHOCTH BBIBOJIOM M3 aKCHOM.
OO6ocHyiiTe BBIBO:

1) G»(F->0G),

2) (G>(F>G))> (6> (6—>(F>0q))),

3) G- (G- (F—>G)).

3. lokaxxute TeopeMy GopMaTn30BaHHOTO UCYMCIICHUS BhICKa3bIBaHU F — F .

4. BeisacHuTe, SBIISIETCS JIM IaHHAs TIOCTIEI0BATENBHOCTh BBIBOJIOM U3 rumnortes. Ecnu na,
TO YKQ)KUTE TUMIOTE3BI, ATk BHIBOJA U BBIBEICHHYIO (hOpMYITY:

1) G>H,

2) G,

3 H,

4) H—(F >H),

5 F—>H.

5. Jlokaxxute METOIOM €CTECTBEHHOIO BbIBOJA A, —B = —(A— B).

6. JIoka)XnuTe BBIBOJUMOCT B HATYPAIBHOM MCUUCICHUA —> (A& B) AN ( B& A).

Pazoen 2. Ocnoswvt meopuu epaghos
Tewma 2.1. OcHoBHBIC TOHATHS Teopuu Tpados. Oneparuu ¢ rpadamu.
IIpumepnvie meopemuueckue 60npocsi
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1. Kakoii maremaruyeckuii 00beKT Has3bIBaeTcs rpadom? UYrto Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada?

2. Kakue BepmmHbl Tpada HazbpBalOTCs cMexHbIMU? Kakue pebpa rpada Ha3bpIBarOTCs
CMEXHbIMU? B KakoMm ciyyae TOBOPAT, YTO Mapa BEPIIWH KOMHLIUICHTHA HEKOTOpOMY pebpy?
Kakue pebpa Ha3pIBatOTCS MHIIMICHTHBIMU JAHHOM BepuInHE?

3. Uro Takoe myTth (Mapmipyt) B rpade? Kak paccumrare ero mmny? Kakoit myTh
Ha3bIBACTCSI LIETIBIO, IPOCTOM 1enblo? Kakoi MyTh Ha3bIBAETCS LIMKIMYECKUM, IIUKIOM, IIPOCTHIM
mukiom? Yro takoe netia?

4. Kakoii rpad Ha3eiBaercst mynbturpagom? Kaxoii rpad naspiBaetcs ncepuorpadom?

5. Kakoii rpad HazpiBaeTcs noigHbiM? Kak nmpuHsATO 0003HaYaTh mosaHbie rpadsi? Kakoii
rpad Ha3zbIiBaeTcs AByJ0JdbHBIM? Kak 0003Ha4at0TCA MOJIHBIE BYAOIbHBIE Tpadbl?

6. B kakom ciyuae napa rpagoB Ha3bIBaeTCsi K30MOPGHBIMU IPYT Ipyry?

7. Kak mocTpouTh MaTpHIly CMEXKHOCTU rpada, MaTpUlly MHIUACHTHOCTH, CTPYKTYpPY
cmexkaocTu? Kak 3amath rpad crimckom pebdep?

8. Urto Takoe opueHtupoBaHHBIe Tpadsl (oprpadsr)? Kak ompepenstoTcst myTh U
noiymyThb B oprpade? Uro Takoe KOHTYp oprpada?

9. Kakume o0coOEHHOCTM BO3HHUKAIOT NpPHU IOCTPOCHUM MATpPULl CMEXHOCTU U
UHIUACHTHOCTH JUTIsI oprpadoB?

10. Kak BBIUMCINTH CTENIEHb BepIIuHbI Tpada? Kak mocTpouTh BEKTOp cTeneHei rpada?
Kakotii rpad Ha3zbIBaeTCs peryisipHbIM?

11. Chopmynupyiite u JOKaXKUTE JIEMMY O PYKOTIOKATHSIX.

12. Kak BBIYHCIUTH MOTYCTENeHb 3aX0/1a s BepinHbl oprpada? [Tomycrenens nucxona?

13. Kakoii rpad Ha3wiBaeTcst 9acteio rpada G? B kakom cirydae 9acTh rpada Ha3bIBaIOT
noarpagom?

14. B xakom cimydae rpad Ha3wIBaeTCsi CBS3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTH
rpada? Yro Takoe kiauka B rpade? B kakoM citydae KiIMKa Ha3bIBa€TCS MaKCUMaIbHON ?

15. Ilepeuucnure omepanuu, KOTOpbleé MOXKHO BBINOJHATH Haj rpadamu. [laiite ux
OIpezieNICHUE

IIpumepnvie npaxmuueckue 3a0aHus

1. 3amate kaxablid rpad pasHBIMU CIIOCOOAMH: aHATUTUYECKH, MATPHUIICH CMEKHOCTH,

CTPYKTYpOH CMEKHOCTH, CHUCKOM IyT (pedep), MaTpuIell MHIIMJEHTHOCTH

- Q

2. IIpencraBbTe B reOMETpUUECKOI U MaTpU4YHOM popmax rpadsl G =G, UG,, G =G, NG,
y G=Gl€|-)G2, G :G1+G2, G=Q|_><G2, G :Gl[GZ]v G :GZ[G].]

2 3 4

G1 GZ

Tema 2.2. Iuxunel. [Tnanapaocts. Packpacka rpada. epesbs. OcToB rpada. CBsI3HOCTb.
IIpumepnvie meopemuueckue 60npochl
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1. Uro Ha3bIBalOT paccTOSIHMEM MeXIy BepiinHamu rpada? Kak moctpouts MaTpuiry
paccTostHu# Tpada?

2. UTto Takoe SKCIEHTPUCUTET BepInuHbI rpada? Kak BBUKUCIUTH paauyc U JTUAMETP
rpada? Uro Takoe neHTp rpada?

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

4. Kakyto yacte rpada Ha3bIBalOT €ro ocToBoM? Kak BBIYHCIUTH LIUKIOMAaTHYECKOE
yrcio rpada? KakoB cMBICH 3TOW BETUYHHBI?

5. ChopmymnupyiiTe anroput™ 006xo/1a BEpIIUH Tpada MOUCKOM B TITyOHHY.

6. Chopmynupyiite anroputm 006xo/1a BepIInH rpada MoucKOM B IIUPUHY.

7. Kakoit rpad HaszwsiBaeTcsi peOepHO-B3BelieHHBIM? Kak MOCTpOUTH MaTpUIly BECOB
pebepHo-B3BenIeHHOTo rpada? Kak BEIUKMCINTD Bec MaplIpyTa B peOepHO-B3BEIICHHOM rpade?

8. Cpopmymnupyiite anroputm Kpackaia moricka ocToBa HaMMEHbILIEro Beca B pedbepHo-
B3BEIICHHOM rpade.

9. Chopmymupyiite anroputm lIprMa moucka oCTOBa HAaMMEHBINETO Beca B pedepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCsl TEOMETPUIECKON peann3anueii?

11. Jloxaxute TeopeMy O peali3aluy JII000ro rpadga B TPEXMEPHOM EBKIHIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadsl Ha3bpIBalOTCs IUTaHapHBIMU? UTO Ha3bIBaeTCs T'PaHbIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHUMH, Kakas BHelIHeW? Kak BBIUMCIHTH SUIEPOBO
YHCIIO MJIaHapHOTO rpada?

13. Jokaxkute TeopemMy 00 SHIEpOBOI XapaKTePUCTHKE IIAHAPHOTO Tpada.

14. Nokaxwure HermmanapHOCTh rpadoB Ks, Kss.

15. CopmynupyiiTe KpUTEPHIA IUIOCKON peann3yeMocTH rpada.

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

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBubHOR? Kakoit rpad HaseiBaeTcs K-packparmBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B ueM cOCTOHUT anropuT™M MocieqoBaTeIbHOTO paCKpaIIUBaHUS.

18. Uro Takoe xpomaTrueckoe uncio rpada. Jlokaxxute HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouts pedepHbIii Tpad gaHHOTO Tpada?
IIpumepnvie npakmuyeckue 3a0anus
1. Haiftu MmaTpuily paccTOSHUMN, TuUaMeTp, paauyc, LEHTpalbHble U NepudepuiiHble
BEpILUHBI rpada
1 5

2 4 6

2. HOCTpOI/ITB OCTOBBI HAUMCHBIICTO BECA, MTOJIb3YACH aJITOPUTMAMU Kpacxana n HpI/IMa.

1
3) (2 (2)
©))

AN

2 D456

3. SBnsarorcs M paHHble rpadbl aHapHbIMU? OnpefenuTe TONIMHY W YHUCIO
wiaHapHoctu rpadoB. s 1utaHapHBIX TpadoB  MOCTPOMTE IJIOCKYIO T'€OMETPUUYECKYIO
peanu3ainio, ONpeesIuTe YUCIo IpaHeil.
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5 6
4. TIpyMEHUB alrOPUTM IOCIEAOBATEILHOIO PACKpAIIUBaHUs, TTOCTPOUTh PACKPACKY
BEpIINH I rpada

5 6
5. Haiitu xpoMaTtuueckoe 4ucio.

Tema 2.3. Anroput™msl penieHns 3a1a4d Ha rpadax.
IIpumepnvie meopemuueckue 80npocwl

1. B kakom ciydae rtpad HazpiBaeTca odiiepoBeiM? Kakoit Tpad HaszpBaeTcs
HOJTy31JIEPOBHIM?

2. Jlokaxkute KpuTepuii sinepoBoctu rpada. Kakos kputepuii momysinepoBoctu rpada?

3. ChopmynupyiiTe anropuT™ MOCTPOCHHUS SijIepoBa UKIIa B rpade.

4. B kakom cnyuyae oprpad HazbiBaetrcs siepoBbiM? CopmMynupyiTe KpUTEepHil
siiepoBoCTH AJis oprpada.

5. Kakoii rpad HaspiBaeTcs TraMUIBTOHOBBIM, IOJYraMUILTOHOBBIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYLLIECTBOBAHMS TaMIWJIBTOHOBBIX IMKJIOB B rpade Bam nzBecTHbI?

6. B ueM coctout 3agaua kommuBosikepa. ChopmyaupyiiTe anropuTM Ijs €€ perieHus..
Kak moBemer cebsi 3TOT alropuTM eciH pemeHue orcyTrcTByer? Kak mpeoOpasoBaTh 3TOT
AITOPUTM JIJIsI HaXOK/ICHUS TaMUJIbTOHOBA IIMKJIa HAMOOJbIero Beca?

7. Chopmynupyiite TeopemMy o K-0if CTeeHH MaTPHIBI CMEKHOCTH rpada.

8. Kak moctpouTs MaTpuily uTepauuii U MaTpuily cBs3HOcTU rpada? Kak ctpoutcs
MaTpulla JOCTHKUMOCTH oprpada?

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

10. Yro Takoe 6aza oprpada? Uto Ha3bIBAlOT CHIIBHO CBSA3HON KOMIIOHEHTOI oprpada?
Kak moctpouTh MaTpuIly CHIIBHBIX KOMITOHEHT?

11. Chopmynupyiite maru anroputma Popaa-bemimanHa HaXOXKIEHUS KpaTUyalIInX
MapuipyToB B Tpade. Kak nmosenet cedst 3TOT anroputm B oprpade, cogepsxaiieM KOHTYp?

12. Kakoii rpad Ha3piBatoT ceTbio? YTO TaKO€ UCTOYHUK U CTOK CeTH?

13. Chopmynupyiite maru aiaropurMa onpeaeseHus ypoBHel BepIiuH ceTu. s yero
IIPOBOJUTCS TOIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada?

14. Kakas ceTb Ha3bIBaeTCs TpaHCIOpTHON? UTO Takoe pa3pe3 TpaHCIIOPTHON ceTn?

15. Yro Takoe MOTOK B TPAaHCIIOPTHOM ceTu?

16. B xakoMm ciydae Jayra TpaHCIIOPTHOW CETH Ha3bIBaeTCs HachimeHHoW? Kakoit
MapIIpyT B TPAHCTIOPTHOW CETH HA3bIBACTCS HACBHIIIICHHBIM?

17. Kakoli mOTOK B TPaHCIOPTHOW ceTH Ha3bIBaeTcs MONHbIM? ChopMynupyiTe remmy
u Teopemy Popaa-PajkepcoHa 0 IOTOKE B CETH.

20



18. Ykaxute maru anroputma @opaa-PankepcoHa NOCTPOCHUS MAKCUMAIIBHOTO IIOTOKA
B CETH.
IIpumepnvie npakmuueckue 3adanus
1. [IpoBepurts siBAsIETCS JTH Tpad

5 6
SIJIEPOBBIMH, MOTY3UIEPOBBIMU, TAMUAILTOHOBBIMHU, [TOJIyTaMUAJIbTOHOBBIMH.
2. MeTonoM BeTBEH M TpaHHUIl PEIIUTH 33/1a4y KOMMHBOsDKEpa s rpada, 3aaHHOTO
MaTpuLUed BECOB. BBIYMCINTG TaMUJIBTOHOBBI LIMKJIBI MUHUMAJIBHOI'O U MAKCUMaJIbHOT'O BECOB.

o 13 7 5 2 9
8 oo 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 o

3. [locTpouTh MaTpHily TOCTUKHMOCTH U MaTPHUILy CHIIBHBIX KOMIOHEHT. OnpeaeanTh
0a3y rpada

2 6 9
5 !
1 7 10
4 g 11

4. Vicnonw3ys anroput™m Popaa-bemimana, HaiiiuTe Bce KpaTdyaniiime MapIipyThl U3
BEpPUIMHBI | 10 KaXKJ10M U3 OCTAJIbHBIX BEPILIMH.

Keiic-3amanue 1 cemectp
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Komnerenmns

3aganue

OIIK-1 Cnocoben
NPUMEHSATh
byHIaMeHTaTbHBIC
3HAHWS, TIOTyYECHHBIC B
obnactu
MaTeMaTHYECKHUX U
(n1) ecTecTBEHHBIX
HAyK, ¥ UCTONb30BaTh
UX B
poheCcCUOHANBHOMN
JeSITeTTBHOCTH

Kawmepa criexeHunst perucTpupyer HapylueHus IpaBuil JOPOKHOTO
JIBY)KEHUS aBTOTPAHCIIOPTOM U 3aHOCHUT JAHHBIE B 0a3y JaHHBIX
MIPOrpaMMHOTO KoMIUTeKca «JlopoxkHoe nBukeHney. baza manHbIx
coZiepKUT 1o «Mapka aBToMoOMIIs». «PerucrpaliuoHHbIi HOMEp» U
«Hapymenue» ¢ cumBosbHbIME UMeHaMu A, B u C cootBeTcTBEHHO. B
nonie «Hapymenus» BHocuTcs myHKT [IpaBui JOpoxKHOIo IBUKEHHUS,
HapylIieHne KoToporo 0bu10 3adukcupoBano. K 6aze popmupyrorcs
3aIpoChl B BUJIE NIEPEKIFOUATENIbHBIX (JJOTMUECKUX) PYHKLIUHN 1715
nanpHeimeit 06paboTku nHpopMau

1. YcTaHOBUTE COOTBETCTBUE MEXKIY 3allPOCAMH K JAHHBIM U3 TaOJIHUIIbI
U IBOMICTBEHHBIMU 3aIIPOCAMHU:
1) ((A="FIAT") > (B =436))®(C ="22,1")

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

) (A

2. B Tabnuiie 1aHHBIX UMEETCS 3aIUCh CO 3HAYCHUSIMU

Mapka aBromoduss = «LADA», Peructpaunonnsiii Homep = 287,
Hapymenune = «9,3».

Enunnunsie Habops! aia Gyskiuu 3anpoca f(x,y,z)=(X<>y)Az,
c(hOpMHUPOBAHHON CHCTEMOH, ONIPEEISIFOTCS IEPEMEHHBIMU .. .

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 nipoBenieHHs aHanu3a B Tabnuie noie «Hapymienuey
COJIepKaJIO TOJIBKO JIBa TUMA 3HAYeHU: «9,3» u «12,1», a mone «Mapka
aBTOMOOMII» - Tpu Tuma 3HadeHuit: «KLADAY, «ZAZy», «BMW». Becero
B Tabnuue 40 3anuceil. KonuuectBo 3anuceit N, y10BI€TBOPSIOIINX
Pa3TUYHBIM 3aIIPOCaM CHCTEMBI, TPUBEICHO B TaOJIHIIE:

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

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

PaBHO ...

Keiic-3aganue 2 cemectp
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Komnerenuus 3anaHue

OIIK-1 Cnocoben IIpy npoeKTUPOBAHNUH JIOTUCTUYECKOTO IPOrPAMMHOI0 KOMIUIEKCA
TIPUMCHATD paspaboTaHa cxema OJHOCTOPOHHMX JOPOT, CBS3bIBAIOIINX YHKTHI A,
(byH1aMeHTaIbHbIE

3HaHUSA, TIOJYYCHHBIC B
obnactu
MaTeMaTHYECKHUX U
(n1) ecTecTBEHHBIX
HayK, ¥ UCTIOJIh30BATh
UX B
poheCcCUOHANBHOMN
JICSATEIIbHOCTH

B,C,D,F,uG.

c F

1. Kaknmu MaTpuaM MOXKCT OBITh mpeacTraBJiCcHa JaHHAsA CXEMa B
IIporpaMMHOM KOMILJIEeKce?

0010100
1000000
0101000

1)/1 00 0001
0001000
0010000

0 0000 1 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 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]

11 -1 0 1 0 0 0 0 O]
10 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 O
0 0 00 0O OO1 0 0 -1

0 0 0 0 0 0 0 0 -1 1|

2. Iloctpoiite, ucnonb3ysa anroput™m Puepu, MapmpyT, UCXOAAIIUN U3
nyHkra B, mpoxonsmuii mo BceM AoporaMm U MPUBOJsIIAs oOpaTHO B
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Komnerenus 3aganue

nyHKT B (3iiepoB 1HUKI), €ciM HU3BECTHO, YTO W3 MyHKTa B MoxHO
COBEpIINTH MEPEXO TOIHKO B MyHKT A, 1 myHKT C OBLT MOCEIIeH paHee
BCEX OCTAJIbHBIX ITYHKTOB.

3. B Ta0nuiie npuBeIeHBI PACCTOSHUS MEXKAY ITyHKTaMH:

A B C D E F G
1 1

2

OTMMmMmUOUO WX
[e)]
\I

3
HCHOJ’ILSYSI aAJIrOpUT™M (DOpI[a'BCJIMaHa OoIpeACIINTC BEC HAUMCHbBIIICTO
IIyTH, 10 KOTOPOMY MOKHO O0€XaThb U3 GsB IMIYHKT E

CocTaBHTelb (I/I) KaHa. TCXH. HAYK, TOLCHT PemernukoBa E.B.
(pamunusn, unuyuaner u dondcnocms npenooasamens (ei))
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