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

YME¢HUSA, HABBIKHA

Tabmuna 1 — MaaukaTopel JOCTHXKEHHS] KOMIETEHINH, (POpMUpYEeMble AUCIUTUIMHON

Kon 1 na3sBanune

NHaukaTops! JOCTHKEHUS

3uanus, ymeHus, HaBbIkH (3YB), hopmupyemsbie

3HAHWUSI, TIOJTY4YCHHbIC B
obnacTtu
MaTEMATHYCCKUX U
(MIH) ecTeCTBEHHBIX
HayK, 1 UCIIOJIb30BAaTh
WX B
npoeccnoHaIbHON
JeSITETbHOCTH

OCHOBBIBASICH Ha (paKTax
KOHIIEMUIHUSIX TEOPUH B
0051aCTH MaTEMaTHYECKUX
Y €CTeCTBEHHBIX HayK,
BBIZICIISS TJIaBHBIC
CMBICITOBEIC aCIICKThI B
JI0Ka3aTelbCTBaX;

1.2 Pemaet npakTuyeckue
33724l HA OCHOBE
(GyHIaMEHTATBHBIX 3HAHUN
B 00J1aCTH MaTeMaTUICCKHUX
Y €CTeCTBEHHBIX HAyK

1.3 Pemraer
npohecCHOHaNbHEIE 3a/1a4H
B MCCJICIOBATEIbCKON 1
MPUKIATHON
JIeSITEIIbHOCTH, VCTIONB3YS
OCHOBBI COBPEMEHHBIX
MaTeMaTHYECKUX TEOPHId

KOMIIETCHIIMH xomnerenun no OITOIT JUCHUIIMHOMN

OIIK-1 Cnocoben 1.1 Ctporo noka3biBacT 3HaTh:

MPUMEHSTh MaTeMaTHYeCKHe — OCHOBHBIC (DaKTHI, KOHICTIIINA W ITPHUHITATIBI
(hyHIaMeHTaTBLHBIC YTBEPKIICHUS, JUCKPETHON MAaTEMAaTHKH.

Ymern:

— TpaMOTHO M0JIb30BATHCS S3BIKOM
JIUCKPETHON MaTeMaTHKU;

— CTpPOro  [0Ka3blBaTb  MaTEMaTHYECKHE
YTBEP)KICHUS M3  00JacTd  ITUCKPETHOH
MaTE€MaTHUKH, BBIACIIASA TJIAaBHBIC CMBICIIOBBIC
acIeKThl B JJOKa3aTeIbCTBAX;

Baagers:

- HaBbIKaMH PCUICHUA MPAKTUYCCKUX 3a/ia4 B
001aCTH JUCKPETHOM MaTeMaTHKH;

- HaBBIKaMU peleHHs IpodecCHOHATBHBIX
3a[a4, UCTIOIb3ysd METOIbI AUCKPETHON

MaTCMaTHUKHU

MecTo AMCHUIIHHBI
JucuuninuHa BKIOYeHa B MoAyidb «CoBpeMEHHble HH(QOPMAIMOHHBIE TEXHOJOTHUN»
OIIOIT BO, uactb, ¢popmupyeMasi ydaCTHUKaMH 00Opa30BaTeNbHBIX OTHOLIEHUH. J(McHuminHa
ocBamBaeTcs Ha 1 kypce B 1-2 cemecTpax.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabnuma 2 — O0beM U TPYAOEMKOCTh JUCHIUTUIMHBI IO BUJaM Y4eOHBIX 3aHATUN

OO0mas TpyI0eMKOCTh ¥ BUBI yUeOHOH paOOThI 10 AUCHUIIIMHE, TIPOBOIUMbBIC Ob1ém 1acos 1o
B pasHBIX hopMax ¢dhopmam o0ydeHus
(00]0)
1 OO0wmas Tpy10eMKOCTh TUCIUTUIMHBL 252
2 KonrakTHas paborta oOy4aromuxcsi ¢ TmpernojgaBareneM (10 BHIAM y4eOHBIX 108
3aHATHH) (BCETO)
AynutopHas padota (Bcero): 108
B TOM YHCIIE:
JIEKIIAHN 36
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 72




3 CamocTosTenbHas pabota o0yJaronuxcs (Bcero)

144

3auer (1 cemectp)
3auer ¢ oleHKoM (2 cemectp)

4 IIpoMexxyTodHAs aTTeCTAIUS 00YJIarOIIETOCs —

3. Y4eOHO-TeMATHYEeCKHUH IJIAH U COAEPKAHME AUCHUILINHBI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabmuua 3 - YueOHO-TeMaTHUeCKui 1aH 04HOM (hOpMBI 00yUSHHS

06111%51 TpynoeMKoCTb 3aHATHI (dac.) DOPMEI TeKyIIIero
E Pasgensl 1 TEMBI IUCIUILIMHEL TpyAoeMm AyauTopH. KOHTPOJIA U
KOCTb MMPOMECIKYTOYHOU
g 0 3aHATHIM (sceco 3aHATUS CPC aTTecTaluu
vac,) | TCKIL. MIPaKT. YCIEBAEMOCTH
Cemectp 1
1. Teopusa mHoocecms 62 10 18 34 WunuBunyansx
oe 3aanue Nel
1 1.1 IlogmuaOXecTBa. Oniepariu Hax 24 4 8 12 Tect Nel
MHO’KeCTBaMH. MOIITHOCTH MHOXKECTB.
2 1.2. [Ipsimoe ipou3BeICHHE MHOKECTB. | 26 4 8 14 Tect Ne2
CootsercTBus. CBolcTBa
COOTBETCTBUH.
3 1.3. ®yHKIHH. 12 2 2 8
2. Mamemamuueckas 102uxka 46 8 18 20 WunuBumyansx
5 2.1. Bynessr byakmum. | 14 2 6 6 oe 3aanue Ne2
IIpencraBnenue B HOPMaJbHBIX Tect Ne3
(hopmax.
6 2.2. Muanmusanus OyIeBbIX 12 2 6 4
(dyHKIHH.
7 2.3. Tlomnora cucrem OyneBbix | 10 2 4 4
(hyHKIHA.
8 2.4. lpunoxenus: OyneBbix (ynkmuit | 10 2 2 6
K TEOPUHU PEJICHHO-KOHTAKTHBIX CXEM
[Mpunoxenus: OyneBbIXx QYHKIMHA K
TEOpUU CXeM u3 (YHKIIMOHAIBHBIX
3JICMEHTOB.
IIpomexxyTouHas arrecranus 3a4eT
HUTOI'O no cemectpy 1 108 18 36 54
Cemectp 2
1. Mamemamuueckas nocuxa 74 8 20 46 WHnuBuIyaIbH
oe 3aganue Nel
1 1.1. Anrebpa BBICKa3bIBaHUU. | 24 2 6 16 Tect Nel
Jlornueckue ciencTausl.
2 1.2. Anrebpa nmpenukaToB 28 4 8 16 WHnuBuIyaIbH
oe 3aganue No2
3 1.3. ®opmanbHBIC UCIUCITCHUS 22 2 6 14 WNHnuBHuIyabH
oe 3amanue Ne3
2. OcHogvl meopuu zpagos 70 10 16 44 WunuBuayansx
4 2.1. OcHoBHble moHsTUST Teopun | 20 2 4 14 oe 3amanue Ned
rpados. Oneparnuu ¢ rpadamu. Tect Ne2
5 2.2. Hukasl. Ilnanapaocts. Packpacka | 24 4 6 14
rpaga. HepeBps. OctoB rpada.
CBSI3HOCTB.
6 2.3. Anroput™mbl pemieHus 3amad Ha | 26 4 6 16
rpagax.




061112.1.51 TpynoeMKOCTh 3aHATHI (Yac.) DOPMBI TEKYIIIEro
E Pasgensl 1 TeMBI  IUCIUILIMHBL Ti};i(;iM AynnuTopH. . pg;ﬁg’;ﬁ)ﬂqﬂ oif
g 10 3aHATUSIM (scezo 3aHATHA CPC aTTecTaluu
vac,) | TEKL. MPakKT. yCIIEBAEMOCTH
[IpomexxyTouHas aTTecTanus 3a4eT C OLICHKOM
MTOI'O no cemectpy 2 144 18 36 90
| Beero: | 252 | 36 72 144
4 TlopssaoKk OLEHUBAHUSA YyCHeBAeMOCTH W C(OPMHUPOBAHHOCTH

KOMIIeTeHUHI 00y4aierocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0KHUTEITBHOM OIICHKHU I10 pE3yjibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqafomeMycsI

HEO0OXOUMO BBITIOJHUTh BCE YCTAHOBJICHHBIC BHJBI Y4eOHOW paOoThl. OlieHKa pe3ysIbTaToB
paboTsl oOydaromierocsi B 6aiax (1o BUgaM) npuBeeHa B Tadbnumnax 4-5.

Tabmuna 4 bannbHO-peTUHTOBas OLIEHKA pe3yabTaTOB y4uyeOHOW paboThI
oOyuatomuxcs o Bugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp 1
Tekymas yuebnas (80 Jlex1OHHbIE 3aHATHUSL 0,25 6anaa mnocewenue 1 nekuuonuoro |4 —10
paboTta B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (32 3ansTuit)
3aHATHUH I10 WnnuBuayanbHble 3a 01HO MHAUBHAYAJIbHOE 3a/1aHHe OT S
PacIMCaHUIO U 3agaHus (OTIET O n0: 12 -40
BBITIIOJTHEHHE BBITIOJTHCHUH 6 6ams10B (BeITONHEHO 51 - 65% 3amanwuii)
3aJIaHUi) WHIUBUAYAIEHOTO 7 6aaa (BBIOJIHEHO 66 - 85% 3a1aHui)
3aaHusl) 20 6ayutoB (BoImosHEHO 86 - 100% 3a1aHuin)
(2 pabotsr)
Tectsr (3 Tecta)
TectNel, TectNe3 5 6aJut0B (ITOPOrOBOE 3HAYCHUE) 15-30
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
TectNe2 5 6a10B (IOPOrOBOE 3HAYCHUE)
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
HTroro mo Texymeii padore B cemectpe 1 31-80
IIpomexyrounas |20 Teopernueckuii Bonpoc 1 |2 6ania (moporoBoe 3Ha4YCHHUE) 2-4
aTTecTanus 4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
(3auer) Teopernueckuii Bonpoc 2 |2 6anma (IoporoBoe 3HaUYCHHE) 2-4
4 payuta (MAaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3agaum 1. 2 paJuta (MOPOrOBOC 3HAYCHUE) 2-4
4 payu1a (MaKCUMaJIbHOE 3HAYCHHE)
Pemenue 3amaum 2. 2 6ass1a (MOPOTOBOE 3HAUYCHHE) 2-4
4 pay1a (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3amaum 3 2 6ass1a (MOPOTOBOE 3HAUYCHHE) 2-4
4 payuta (MAaKCUMAaJbHOE 3HAYCHHE)
HToro no npoMeXyTo4HO# aTTecTanum B cemectpe 1 (3adery) 10-206.

51-100 6.

CymMapHasi OlleHKA 10 THCHHILTAHE B ceMecTpe 1:

CyMMa 0aJuIoB TEKyIIEH U MPOMEXYTOUHON aTTeCTalluH




Tabmuua 5 - bamnbHO-peHTHHroBas OIEHKa pPe3ylbTaToB  Y4eOHOW  paboThI
obyuarontuxcs no suaam (bPC)

VYuebnas padbora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTEeCTalllN Bamer
(BUITBI) 6amtoB  |yueOHOU pabOTHI
CemecTp 2
Texymas yueOHas |80 WunuBuayansHble 7 6amnoB (BeInonHEeHO 51 - 65% 3axaHmii)
pabota B cemecTpe 3aaHus (OTYCT O 10 6astoB (BBIMONHEHO 66 - 85% 3amanwmii) |28 - 60
(ITocemenue BBIIIOJTHCHUH 15 6annos (BeinonueHo 86 - 100% 3ananuii)
3aHATHH 110 WHJIMBHYaJIHOTO
paciucaHuio u 3a7aHus)
BBIITOJTHEHHE (4 pabotsr)
3a/TaHul) Tect (2 Tecra) 6 6aJ1710B (IOPOTOBOE 3HAUCHUE) 12- 20
10 6ans10B (MaKCHMaITLHOE 3HAYCHUE)
Hroro no Tekymeii padore B cemectpe 2 41 -80
IMpomexyrounas |20 Teopernueckuii Borpoc 1 |2 6asnna (moporoBoe 3HaUCHHE) 2-4
arrecranus (3a4eT 4 6ana0B (MaKCHMaJIbHOC 3HAYCHIE)
C OILICHKOI) Teoperudeckuii Bompoc 2 |2 6assa (IoporoBoe 3HaUYCHIHE) 2-4
4 6ana0B (MaKCHMaJIbHOC 3HAYCHIE)
Teoperudeckuii Bompoc 3 |2 6assa (IoporoBoe 3HaAUYCHIE) 2-4
4 6aJu10B (MaKCHMaJIbHOE 3HAYCHHUE)
Pemenue 3amaun 1. 2 6aIoB (IIOPOroBOE 3HAUCHUE) 2-4
4 6aJu10B (MaKCUMaJIbHOE 3HAYCHHUE)
Pemrenue 3agaun 2 2 6aj1a (MOpPOTOBOC 3HAUCHUE) 2-4
4 6an10B (MaKCHMAaJIbHOS 3HAUCHIE)
HToro no npoMe:KyTo4yHoii aTTecTanuu B cemectpe 2 (3a4eTy ¢ OLEHKOi) 10-206.
CyMMapHasi olleHKa [0 AUCIHILUINHE B ceMecTpe 2: CyMMa 06aJuIoB TeKyIlei U MPOMEKYTOYHOW aTTecTalnuu
51-100 6.

B npomexyTouHOW arTecTaluu OLlEHKa BbICTaBisieTcs B BegoMocTh B 100-OammbHON
IIKaje ¥ B OyKBEHHOM dKBUBaJIeHTe (Tabnuma 6)
Tabnuna 6 — CootHecenue 100-0anabHOM MIKaabl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

YpoBHU 0CBOECHHS Ix3amen 3auem
Cymma nabpannvix - .
o8 JUCLUIUINHBI 1 Oyenxa byxeennviii oxeusanenm bykeennviii
KOMITeTEHIIU T 9KEUBANEHTN
86 - 100 [TpoaBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIEHHBIN 4 XOpOLIOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 IlepBbIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOe, NPOrpaMMHOEe H Yy4eOHO-

METOANYIECCKOC odecreueHue AUCHHUIIJINHBI.
5.1 YueOHas iuTeparypa
OcHoBHasi yueOHas1 iMTeparypa

1. Ky3nenoB O.Il. [/luckperHas maremaTuka JUIsl MHXKeHepa [DIeKTpoHHbIH pecypc] /
O.I1. Ky3HernoB - DNeKTpoH. TEKCTOBBIC AaH. - 6-¢ u3M., crep. - Cankr-IletepOypr - Jlanb, 2009.
—400 c. Pexxum nmocryna: https://e.lanbook.com/reader/book/220/#1/

2. JluckpetHass maTemMaTuka [DIEKTpOHHBIA pecypc] : B 2 4. : y4eOHOe mocobdue s
cryaentoB By30B. Y. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBoky3Henkuii uH-T
(¢pun.). - Hosokysnenk : HOU KemI'VY, 2018 - 160 c. - bubnuorp.: c. 146-147. — Pexum
nocryma: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

6



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

JdonmosiHuTeIbHAS Y4eOHAsl JJUTEpaTypa

Penpxun, H.IT. [luckpernas maremaTrka [DnexkTpoHHbIH pecypc]: yueonuk / H.I1. Pexpkun —
DJIeKTPOH. TeKCTOBBIC JaH. - MockBa: ®usmariut, 2009. — 264 ¢. — I'pud «PexomeHa0BaHOY
YMO 1o KiaccH4ecKOMy YHUBEPCUTETCKOMY OOpa30BaHUIO B KadecTBE Y4eOHHMKa JUIs
CTYJICHTOB BBICIIUX YYCOHBIX 3aBEACHHUI, 00yJarOIIMXCs 10 HampasieHusM rmoaroroku 010100
«Marematuka», 010200 «Maremaruka. Ilpuknagnas wmarematuka», 011000 «MexaHuka.
[Mpuknaanas MaremaTtuka». — Peskum mocryma: http://e.lanbook.com/view/book/2293/

Kymuko B.B. Jluckpernas maremaruka [DIeKTpOHHBIA pecypc]: ydeOH. mocobue / B.B.
KynukoB. - DnekTpoH. TekcToBble naH. - MockBa: PUOP, 2007. - 174 c.- Pexum poctyna:
http://znanium.com/bookread.php?book=126799

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

5.2 MarepuajbHO-TEXHHYECKOE o0ecnevyenmne
AUCHUILIUHBI.

VY4eOHble 3aHATHS IO AUCHUILIIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIN ®I'BOY
BO «KemI'V»:

U NpPOrpaMMHoOe

404 YyeOHast ayTuTOpUs JJIs POBEIACHU: YueOusblit

- 3aHATHH JICKIIMOHHOI'O THIIA, . KOpHyC N94'

- I'PYHOIIOBBIX U UHAWUBUAYAJbHBIX KOHCYJIbTAllUU,

- TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUU. 654079
Croenuajau3npoBaHHas (yueOHasi) Medesib: J0CKa MeJIoBas, kKadeapa, CTOJbI, CTYJIbS. '
OGopyaoBaHue: nepenocroe - HOyTOyK, 9KpaH, IPOEKTOP. Kemeposckast
Hcnoan3yemoe mporpammuoe oGeciedenne: MSWindows (MicrosoftlmaginePremium 3 year|o6macTs, T.
o cyonuueH3snoHHoOMy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice HoBOKy3HEIK,
(cBobomrO  pacmpoctpansemoe  [10),  Supmekc.bpayszep  (oTeuecTBeHHOE ~ CBOOOIHO
pacmpoctpansemoe [10). 1p-KT
HurepHer ¢ obecieuennem gocryna B JUOC. Merannypros,

n. 19
603 YueOHast ayuTopust 7S MPOBEACHUS: YueOHsIit

- 3aH$[TI/IIzI JICKIIMOHHOI'O THUIIA, KOpHyC N94.

- 3aHATUI CEMHUHAPCKOTO (MPaKTHYECKOTr0) TUTIA,

- IPYIIOBBIX U UHIUBUYaIbHBIX KOHcyPLTauHﬁ; 654079,

- TEKYIIEro KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCcTalluu.

Cnenuaju3upoBannasi (yuedHas) MeGesIb: I0CKa MeJIOBasi, CTOJIBI, CTYJIbS. Kemeposckast
OGopyaoBaHue AJIs Npe3eHTANMH Y4eOHOr0 MaTepuala. nepeHocroe - HOYTOYK, 3KpaH,|00JIacTh, T.
IIPOCKTOD. ) . ) . Hosoxky3Herk,
Hcnoab3yemoe nporpammHoe obecnedenne: MSWindows (MicrosoftimaginePremium 3 year

1o cyonuueH3nonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. 1o 12.12.2021 r.), LibreOffice Tp-KT

(cBoboaHO pacmpoctpansemoe I10), Mpich 2 (cBoboxuo pacnpocrpansemoe I10), FoxitReader Meramnypros,
(cBobomno pacmpoctpansemoe [10), Firefox 14 (cBobomuo pacmpocrpansemoe I10), QGIS|x. 19

(cBobGomHO pacmpoctpanseMoe [10), UML-nuarpammer (GecraTHast Bepcust).

HHTepHer ¢ o0ecneyenunem aocryna B JUOC.

604 YueOHast ayTuTOpus /s IPOBEACHU: VueOHbIit

- 3aH$[TI/II:/I JICKIIMOHHOI'O THUIIA, KOpHyC N94.

- 3aHATHH CEMUHAPCKOTO (MPAKTHYECKOr0) TUIIA;

- TPYMIIOBBIX 1 UHAWBHIYaIbHBIX KOHcinLTauMﬁ; 654079,

- TEKYLIEro KOHTPOJISL M IPOMEKYTOYHON aTTECTALIUH.

Cnenuaju3upoBanHasi (yueGHasi) MeGelib: T0CKa MEJIOBasi, CTOJIbI, CTYJIbS. Kemeposckast
OGopyaoBanue JJIsi NpPe3eHTANMH Y4eGHOr0 MaTepHaja. nepeHocHoe - HOYTOYK, DKpaH,|00J1acTh, T.
TIPOCKTOP. _ ) _ ) Hosokysnelk,
Hcnoaws3yemoe nporpammuoe obecrneuenne: MSWindows (MicrosoftimaginePremium 3 year

1o cy6uuensHorHOMy 1oroBopy Ne 1212/KMP ot 12.12.2018 1. 10 12.12.2021 r.), LibreOffice|"™P X7

(cBobomnO pacmupoctpansiemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10), Firefox Meramnypros,
14 (cBoGomHO pacnpoctpansiemoe I10), fAunmekc.bpaysep (oredectBeHHOE CcBOOOAHO|. 19
pacnpocTtpansiemoe [10).



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

|I/IHTepHeT ¢ o0ecnneuennem gocryna B IUOC.

5.3

CoBpemeHHbIE

npogeccuoHaIbHbIEC

l/IH(l)OpMaHl/IOHH])Ie ClIpaBOYHbBIC CUCTEMBI.

1. Huadopmannonnas cuctema «OOMEPOCCUNCKUN MAaTEMAaTHYECKUN TOPTAID», PEXKUM

noctyma : http://www.mathnet.ru/

2. WudopmanuoHHas cUCTeMa «DKCIOHEHTa» - IEHTP HMHXKEHEPHBIX TEXHOJOTUH U

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

3. baza mannbpix Science Direct (6osree 1500 sxypuanoB u3marenscrBa Elsevier, cpeau

0a3bl

JAHHbBIX

HUX U3JIaHUs 110 MaTeMaTHKe U HHPOopMaTHKe), pexkum poctymna :https://www.sciencedirect.com

4. HWudopmanmoHHas

cucrema «EnunHoe

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

5. ba3pl naHHBIX M aHaNUTHYECKUE NyONMKAUMU Ha mopTane «YHHUBEPCUTETCKAas

OKHO JocTyna K HH(GOPMAIMOHHBIM

uHdopMmarmonHas cucrema Poccusi», pexxum gocryma: https://uisrussia.msu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabnuma 7 - TeMbl MHCEMEHHBIX YIEOHBIX paboT

Paznen | TeMmpl | KOHTpoJIbHBIE TOUKH
Cemectp 1
Teopus MHokecTBa 1 onepauyy HaJl MHOKECTBAMH. Tect Nel
MHOECTB
OtHomenus. CBoiicTBa OTHOLIEHUH. DYHKIIMH Tect Ne2
DKBUBaJIEHTHbIE IPEOOPA30BAHUSI MHOKECTB. NunuBuayansHoe
Onepanuu Haj oTHOMIEHUsIMU. CBOMCTBA OTHOIICHMIA. 3agaHue Nel
Marematuuec | ByneBbl QyHKIIUN Tect Ne3
Kasi JIOTHKa
HopwmanbHbie hopMbl ipecTaBIeHUs OyIeBBIX NunuBuayansHOE
¢ynkuii. [TonHoTa cucreM OyneBbIX QYHKIMIMA 3ananue Ne2
Cemectp 2
Marematudec | Bricka3bIBaHuHeE. Jlornueckue olepanuu Hax | TectNel
Kas JIOTHKa BBICKA3bIBAHUSIMH.
Jlornueckoe cieoBanue GopMy anreopsl NunuBuayansHOeE
BBICKa3BIBaHUM. 3aganme Nel
[Ipenukatel. JlIornueckue u KBaHTOpPHBIE oniepaluy Hal | MHauBUIyambHOE
npeaukaTamu. Jlorudeckoe cienoBanue Gopmyi 3anaHue Ne2
JIOTUKH MTPEIUKATOB.
Hcuncnenune Beicka3plBaHUM. Teopusi eCTECTBEHHOTO WHuBuayansHoe
BEIBOJIA 3aganue Ne3
OcHoBBI OCHOBHbBIE TIOHATHS U OIIPEIEIIEHUS TEOpUH IrpadoB. Tect Ne2
Teopun AJnropuTMbl Ha Trpadax WHuBuayansHoe
rpaos 3aganue Ned

6.2. IllpumepHble BONPOCHI U 3aAaHus / 3aaa4u JJIsl

arTrecranmun

Paszoen 1. Teopus muoosicecma

MPOMEKYTOYHOM



http://www.exponenta.ru/

Tema 1.1 ITonmMHOxecTBa. Oniepaniun HaJ MHOKECTBaMU. MOIITHOCTb MHOKECTB.
IIpumepnvie meopemuueckue 60npocsl

1. Yro Ttakoe wmHOxkecTBO? KTO sBIgeTcs OCHOBaTtenemM Teopuu MHOxkecTB? Kak
o003HavyaeTcs MPUHAJICKHOCTh WM HE MPUHAUIEKHOCTh HEKOTOPOro O0BEKTa X MHOXKECTBY
A?

2. OObscHUTE OCOOEHHOCTHM 3aJaHUS MHOXECTB  PA3IMYHBIMH  CIIOCOOaMHU:
MEePEUHUCICHUEM, XapAKTEPUCTUUECKUM MTPEAUKATOM, MIOPOKIAIOIIEH MPOIIETYPOH.

3. YUto Takoe MOIIHOCTh MHOecTBa? Kakue MHOXKECTBa Ha3bIBAIOTCS YKBUBAJICHTHBIMU?
Kak 0003HauaeTcs 3KBUBAJICHTHOCTh MHOXKECTB?

4. Kakoe MHOXeCTBO HasbiBaeTcsi nycThiM? Kakoe MHOXKECTBO Ha3bIBaeTCs
yauBepcaibHbIM? Kak 0003HauaroTes mycToe U yHUBEpCcaIbHOE MHOKECTBA?

5. Kakoe MHOXEeCTBO Ha3bIBA€TCs MOJIMHOKECTBOM MHOXecTBa A? KakuMu cBOMCTBaMU
o0JyasiaeT OTHOIICHHE BKIIIOUEHUS MHOXKeCTB? B kakoMm ciydyae MHOXecTBa paBHBI? B uem
OTJINYME MEXIAY COOCTBEHHBIMU M HECOOCTBEHHBIMHU MOAMHOKECTBAMHU MHOKeCTBa A?

6. Kakoe MHOXecTBO Ha3bIBaloT OyneanoM MHOkecTBa A? ChopMynupyiite u JOKaKUTE
TEOpPEMY O MOIIHOCTH OyJieaHa KOHEYHOTO MHOKECTBA.

7. Omnpenenurte, Kakue ONepand ¥ Kak MOXHO NMPOU3BOJUTH HaJ MHOkecTBamu. Kak
n300pakaeTcs pe3yabTaT ATHX ONepaluil Ha nuarpammax Jiepa — Benna?

8. 3anummmMre OCHOBHBIE 3aKOHBl TEOPUM  MHOXKECTB  (HMIAEMIIOTEHTHOCTH,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTb, AUCTPUOYTHBHOCTbH, IOTJIOIIEHUE, CBOMCTBA MYCTOTO
MHO>KECTBA 1 YHUBEPCYMa, HHBOJIIOTUBHOCTb, 3aKOHHI Jie Moprana, CBOCTBa JJOTIOJHEHNUS).

9. JlokaxxuTe 3aKOHBI TCOPUU MHOXKECTB METOIOM B3aUMHOT'O BKITFOUCHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUUYECKHE MPEAUKATHI MHOXKECTB, IMOJTYYaIOIIUXCS B
pe3yabpTaTe BBIMOJIHEHUS ONepalluii iepecedueHus, 00beTMHEHUS U JIOTIOJIHEHHUSI, €CITH U3BECTHBI
XapaKTEPUCTUUECKUE TTPEIUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxkuTe 3aKOHbI TEOPUM MHOXKECTB C IIOMOIIBIO XapaKTEPUCTUYECKHUX
MPEANKATOB.

12. JlokaxuTe 3aKOHBI TEOPUU MHOXKECTB Ha Auarpammax Jujepa — Benna.

13. B kakoM city4yae TOBOpPST, UTO MEXIy MHOKecTBaMu A U B yCTaHOBIIEHO B3aWMHO-
O/IHO3HA4YHOE COOTBETCTBUE?

14. Kak ycTaHOBUTbH paBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakne MHOKECTBA HA3bIBAIOTCSI CUYETHBIMU ?

16. [loxaxuTe TEOpeMy O HECUETHOCTM MHOXECTBA BCEX JEHCTBHUTEIBHBIX YHCEN
orpeska [0;1].

17. Kakue MHOKeCTBa Ha3bIBAIOTCS KOHTUHYaJIbHBIMU?

18. Chopmynupyiite akcuoMy MaTeMaTHUECKON HHTYKIUH.

Ilpumepnvie npakmuueckue 3a0aHUs.
1. laner maOXecTBa X ={a,c}, Y ={a,b,d}, Z ={b,c}, U ={a,b,c,d}. Haiimure MHOX)eCTBO

(Xevy)nz

2. Toctpoiite quarpammy Ditnepa o popmyrne (X @Y)NZ

3. JIoKa)kuTe TOXAECTBO TPEMs ClIOCOOaMHU MPH MOMOIIM AUarpaMm Diinepa — Benna,
METOI0OM XapaKTEPUCTUUECKUX MPEIUKATOB U METOJIOM B3aUMHOTO BKItoueHus. A, B, C —
pou3BosIbHbIE MHOXkECTBA (A(B)UC =(AUC)N(BUC).

4. MakcuMaJbHO YIIPOCTUTE BBIPAXKEHUS, I10JIb3YsSCh OCHOBHBIMU 3aKOHAMH TEOPUU

wnoxeers ((AU(DNB))N((AN(BUD))UC))ucu(aU(BND))



5. JIoka)XuTe METOJIOM MAaTEMAaTUYECKON MHIYKIIUU:

1-4+42-7+3.10+..+n(3n+1) =n(n+1)°.

Tema 1.2. IIpsimoe npousBeaenre MHOKeCTB. CooTBeTcTBUS. CBOMCTBA COOTBETCTBUM.

IIpumepHnvie meopemuueckue 60npocowl

1. Yro siBiIsieTCA pe3ynbTaTOM MPSIMOTO IPOU3BEACHUS ABYX MHOXeCTB? UTO sABIsIETCS
pe3yIbTaTOM BO3BEJCHUS MHOXKECTBA B HATYPAJIbHYIO CTETICHb?

2. JIOKaXuTe TEOpeMy O MOIIHOCTH MPSMOTO TMPOU3BEACHHUS JBYX KOHEUYHBIX
MHOECTB.

3. UYro Takoe n-mecTHoe oTHomieHue? Kakoe oTHOmIEHHME Ha3bIBaeTCsl OWHAPHBIM
(cootBercTBUEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOIIEHUEM HAa MHOXKECTBE?

4. B uem otinuMe o0O0JacTU OTIpPABICHUS M O0JIACTU MPHUOBITHUS COOTBETCTBUSL OT
o0racTu onpe/eNneHus u 001acTi 3HaYeHU COOTBETCTBUA?

5. Onumwure crnocoObl 3aJaHusi COOTBETCTBUS (Tpaduyeckuii cmocol, aAuarpamma,
MaTpuIa).

6. Kakoe oOTHOIIEHHE Ha MHOXXECTBE HA3bIBAETCS TOXKJIECTBEHHBIM (OTHOIICHUEM
uaeHTuyHOocTH)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. [Jaiite ompeaesneHue omnepanusM HaJl COOTBETCTBUSIMH: JIOINOJHEHHUE COOTBETCTBUA,
MOCTPOCHUE 0OPATHOTO COOTBETCTBHS, 00 IUNHEHHE, TIEPECCUCHHE, KOMITO3UITHSI.

8. Kak mocTpouTs MaTpuiibl COOTBETCTBUM, MOTYUYAIOIIUXCSA B pe3ybTaTe ONEpaluil u3
MPEeAbIIYIIEro BOIPOCa, UCHOJb3Yysl MATPULIBI UICXOJHBIX COOTBETCTBUI?

9. UTO Ha3bIBAIOT CTENEHBIO OTHOIIEHHS HA MHOKECTBE?

10. Yo Takoe orpanndeHue cooTBeTcTBUA? CyKEHHE COOTBETCTBUSA?

11. Yro Ha3bpIBalOT CEUEHHWEM COOTBETCTBUSA MO djeMeHTy? Onpenenure MOHATHE
«(paxTop-MHOXKECTBO MHOXKECTBa M 1O COOTBETCTBUIO P.

12. Yto Takoe MPOEKIUH COOTBETCTBUS? YCTAHOBHUTE CBS3b TOHSTHUS IIPOEKIIMU
COOTBETCTBUS» C MIOHATHEM «CE€UYEHUE COOTBETCTBUS IO DJIEMEHTY.

13. Yto Ha3bIBaIOT MpoOEKIUel n-MecTHOro oTHoleHus? Kakue onn Ob1BatoT?

14. Yo Ha3bIBAETCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(IECKCUBHBIM,
aHTUpedIeKCUBHBIM, HepedIeKCUBHBIM? B ueM oTiandne CUMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECHMMETPUYHBIX OTHOIICHUM Ha MHOKecTBe? Kakue OTHOIIEHUSI Ha MHOXKECTBE Ha3bIBAIOTCS
TPaH3UTUBHBIMHU? B KakoMm ciiydae OTHOIIIEHHE Ha MHOYKECTBE HA3bIBACTCS TIOJHBIM?

16. Kak MOXHO HMCHOJIb30BaTh MATPHIIbI KOHEUHBIX OTHOIICHHH HAa MHOXECTBE IS
IIPOBEPKU UX CBOWUCTB?

17. Kakoe OTHOILIEHHE Ha MHOKECTBE HAa3bIBAE€TCS SKBHUBAJIEHTHOCTHIO? YUTO Takoe
KJacc JKBuUBaNieHTHocTH? Kakumu cBoiicTBamu 00MaNalOT KJIACChl IKBUBAJICHTHOCTH?
ChopmynupyiiTe U JOKaKUTE Te-OpeMy 00 OTHOIIEHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHoOIlIEHHE HAa MHOKECTBE Ha3bIBaeTcs nopsakoM? B yem otimuue cTporo u
HECTpOro mnopsakoB? B dyem oTiaumyMe MOJHOTO M 4YacTHUUHOro mnopsakoB? Kak Ha3biBarOT
MHOKECTBA C 3a/ITaHHBIM Ha HUX TOJIHBIM MOpsiaAkoM? Kak Ha3bIBalOT MHOXECTBA C 3aJaHHBIM Ha
HUX YaCTUYHBIM TOPSIKOM?

19. Kakue »draeMEHTHI yMOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAMOOJBIINH,
HauMeHbIINNU? Kakue 37eMeHTHhl yNopsJOYE€HHOIO0 MHOYKECTBA HA3BIBAIOTCS MaKCHMAJIbHBIMU,
MUHUMAITBHBIMU? Kakue 0OBEeKTHl COCTABIISIOT BEPXHIOI M HIDKHIOIO TPaHU YIOPSIOUYEHHOTO
MHO>kecTBa? Kak Ha3pIBalOT HAMOOJIBIIIYIO HIDKHIOIO ¥ HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak noctpouTts quarpamMmmy Xaccd 4aCTUYHO YIOPSIOYEHHOTO MHOXECTBA?

Ilpumepnvie npakmuueckue 3a0aHUs.
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1. Jamo A-fbcl  B=h234)  AcAxB RcB?  A-{al@2b3)(c2)(C3) ()

P = {11)(22)(22)(23) 24)33) 44} Yzo6pasure B, 2 rpaduueckn. Haiimure marpuimy (RePe)”,

I[IpoBepbTe ¢ MOMOLIBI0 MATPULIBI, ABJIAETCS U OTHOIIEHHE 2 pedIeKCUBHBIM, CHMMETPHYHEL,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2.  Haiimure  oOmacte  ompeaeneHus,  0o0JIAaCTh  3HAYCHWH  OTHOIICHHS
PcR? (xy)ePex?+y?=1. SIBnsercs nu orHomeHHe P pedieKCUBHBIM, aHTHUPE(ICKCHBHBIM,
CUMMETPUYHBIM, aHTHCUMMETPHYHBIM, HE CAMMETPUYIHBIM, TPAaH3UTUBHBIM? OOOCHYHTE OTBET.

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

IIpumepnvie meopemuueckue 60npocwl

1. Uto Takoe pyHkiua? Urto sBIseTcs apryMeHTOM U 3HaYeHueM QyHkuu? Uto Takoe
MecTHOCTh GyHKuMKu? Kakast pyHKIMs Ha3pIBaeTCs oneparuen?

2. Yem otnmuaroTcs o0jacTh ompeneneHuss W 0o0jIacTb 3HaueHUs (YHKIHH OT ee
MHOXECTBa OIPE/ICICHUS U MHOKeCTBa 3HaueHWi? Kakas (yHKIMS Ha3bIBa€TCS TOTAIBHON?
Kakast ¢pyHKIMS Ha3pIBAETCS YaCTUYHOM?

3. Kakoit snemeHT Ha3bBalOT oOpa3om snemeHTa a? Kakoil s1eMeHT Ha3bIBAIOT
npoobpazom anemeHTta b? Uto HaspiBaloT 00pazoM MHokecTBa? UTO Ha3bIBalOT Mpoodpazom
MHo>kecTBa? Uto Takoe o6pa3 pynkuuu? Yto Takoe mpoobdpa3 GyHKIUU?

4. Kakme (QyHKIMU Ha3bIBaIOT WHBEKTUBHbIMH? Kakue (yHKIUU Ha3bIBAIOTCS
CIOPBbEKTUBHBIMU? UTO Takoe OUEKIus?

5. KakoBa ocobenHocTs 0003HaueHust kommo3ummu (yaknuit? Kak Ha3pBaroT
KOMITO3UIUIO (PYHKIIUH?

IIpumepnvie npakmuueckue 3a0anus
1. Onpenenute oOpa3 u nmpoodbpa3 pynkuuu f:R—>R f(x)=sinx. Ykaxure, siBIseTCS

1 coOTBETCTBHE f 1 (DyHKIMEH.
2. Onpenenute oopa3 moamHoxecTBa C — R — f(C) u mpoobpa3 moaMHokecTBa D R —

f1(D) mns pynximu f:R—>R, f(x)=x*, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. Ansa pyskmuit R—>R f(x)=2x+1, g(x)=

x21+2 , HalaMTE Cyneprno3uuuio (fog)(x).
Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. bynebl pynkuuu. [IpencraBinenue B HOpMaabHBIX popMax.
IIpumepnvie meopemuueckue 60npocol

1. Kakas ¢ynkius HasbpiBaeTcs OyneBoi? CKOJIBKO BCETO MMEET 3HAYEHUH N-MecTHas
OyneBa ¢ynkiusa? Yto takoe Tabnuia UCTUHHOCTH OyneBoil GpyHkumu? Kak ycranaBiuBaeTcs
JeKCUKOrpaduIecKuid HopsIoK?

2. 3anumuTe TaONUIBI HCTUHHOCTH OCHOBHBIX OyneBbIX (YHKIUMI: oTpHLIaHus,
KOHBIOHKIIMY, NU3BIOHKIINN, UMIUIMKAIUN, SKBUBAJTCHTHOCTH, CyMMBI 1O MOJYIO 2, MITpHXa
[Meddepa, crpenku IIupca.

3. B xakom mopsiike BBIOJTHSIOTCS JIOTHYECKUE OTIEPAIliH, €CITH HHOE HE YCTaHOBIICHO
cKoOKamu?

4. Jlokaxure BCE OCHOBHBIE 3aKOHBI OyleBOil anredpbl, MOCTPOCHHEM TaOJUI]
UCTUHHOCTH.

5. B xakom cirydae nepeMeHHasi 0yseBoi (QyHKIIMH HA3bIBAETCS CYILIECTBEHHOM?

6. Kak moctpouth nBoiicTBeHHYI0 (QyHKIMIO 10 Qopmyne? Kak mnocTtpouts
JIBOMCTBEHHYIO (QYHKIMUIO 10 Tabmuie wuctuHHOCcTH? Kakas ¢yHKIus  Ha3bIBaeTcs
CaMOJIBOMCTBEHHOI1?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?
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8. JlokakuTe MPUHIIMIT ABOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, TU3HIOHKT?

10. Kakast ¢popMyiia Ha3bIBaeTCsl TU3BIOHKTUBHOW HOpMalibHOH (hopmoii (JIHD)? Kakas
dbopmyia Ha3bIBaeTCs KOHBIOHKTUBHOM HOpMasibHOU (popmoit (KHD)?

11. JTokaxxute TeopemMy o IpeacTaBiieHun Jro0oit Oyneroit pynknuu B JJHD (KHD).

12. Jlokaxxute NepByrO U BTOPYI0 TeopeMsl llleHHOHa 0 pasnokeHuu OyneBoid GpyHKIUN
10 TIEPEMEHHBIM.

13. Yrto Takoe KOHCTUTYEHTA €AMHHUIIbI, KOHCTUTYCHTA HYJIS?

14. Kakast ¢popmyna Ha3bIBa€TCsI COBEPIICHHONW AU3BbIOHKTHBHON HOpMaJIbHOW (hOopMOK
(CAHD)? Kakas dopmysa Ha3bIBa€TCsl COBEPIICHHONW KOHBIOHKTHBHOW HOPMaJIbHOM (hopMOit
(CKH®D)?

15. Kakue npeobpazoBaHusi HEOOXOUMO cenath, uToObl hopmyny nmpusectu B CJJHD
(CKH®D)?

16. Kax moctpouts CAH® (CKH®), ecnu ¢yHkuus 3amaHa TaOnuiell MCTHHHOCTH
(cnenctBue 2 TeopeM lllennona)?

IIpumepnvie npakmuueckue 3a0aHus
1. IloctpouB Tabuuibl HMCTUHHOCTH COOTBETCTBYIOIIUX (YHKIUH, BBIICHUTE,

SKBUBAJICHTHBI TU POPMYJIBL v U O U=(X N y)@((y _>7)_> X- y) ,o=Yy-Z>X.
2. YkaxuTte Bce GUKTUBHBIE TepeMeHHble GyHkuuu f (X, Yy, z) = (10101010).
3. IlocTpoiiTe nBONCTBEHHYIO QYHKIUH f = (x Vyv z) tv X-y-Z, UCIONb3Ysl IPUHIMII

JIBOWICTBEHHOCTH
4. Tlocrpoiite nBoiicTBeHHyt0 ¢yHkuuu f =(1000001110001100), HCHONB3Ys

OIIpEeJICTICHUE.
5. C mnoMompl0 3KBUBAICHTHBIX MpeoOpasoBanuil mocrpoiire JHD ¢ynkuun

f (Xl,Xz,Xg):(X]_VYz VXS)'(X]_'XZ Vv X3)-
6. IIpencraspre B CIH® u B CKH® ¢yHKkuuio, MOAB3ysICh CIEACTBUEM 2 TEOpEM
IllenHoHa f (x;,X,, X3)=(01010001).

7. C TOMOLIBIO AHAIMTUYECKHX [PeoOpa3oBaHMii  HpeicTaBbTe  (YHKIHIO
f (%, %, X3)=(% v X ) —>x3 B CIH® n 8 CKHD

Tema 2.2 Munumu3zanus OyneBbIX QYHKIMMA.

IIpumepnvie meopemuueckue 60npocol

1. Kak onpenensierca cnoxknocts [JJHD? Kakyro JIH® Ha3piBatoT MUHUMAIBHONU?

2. Yro takoe uMmIuukaHra ¢opmynsl ¢? B xakom ciydyae MMIUIMKaHTa (GOpMYIBI @
Ha3bIBAETCSI MPOCTOM?

3. Kakas JIH® HassiBaercs cokpameHHoi? Kak mnocrtpouts cokpamieHHyro JIH®
meronoM Ksaiina?

4. Kakas JJH® naseiBaeTcs TynukoBoi? Kak nmomyunts TynukoBbsie JJH® no marpune
KBaiina?

5. Kak crpoutrcsa kapra KapHo mig 3-mectHbix U 4-mectHbiX (yHKuui? Ilo kakomy
IIpaBWIly BBLAEIAIOTCA NpsMoyroiabHukH KapHo? Kak cocTaBUTh IPOCTYI0O MMIUIMKAaHTY IIO
npssmoyrosnbHUKY KapnHo? Kak npumensercs xapra KapHo i1 MUHMMM3alUMM 4acCTUYHOMN
OyneBoil pyHKITUN?

6. Kakx c¢ mnomompto breiika — Ilopenkoro mnomyuuts cokpameHHyto JH® wu3
npousBosibHOM JIHD?
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7. TlepedopmynupyiiTe Bce H3BECTHBIE BaM airopuTMbl MuHuMu3anuu JH®D nns
muHumu3zannn KHO.

IIpumepnvie npaxmuueckue 3a0aHus

1. Haiinute munumansayro JIH® ¢ momomipio Meroga Ksaitna u kapt KapnHo mis
¢byuknuu f=(01010111).

2. C nomomipto kapt Kapuo nocrpoitte MIAH® 11t yacTU4HO ompeaesieHHON (pyHKIMN
f=(01--01-1) (mpouepku COOTBETCTBYIOT HEONPEICICHHBIM 3HAUCHHUSIM )

Tema 2.3. IlonHOTa cucteM OyneBbIX (yHKIIMHA.

IIpumepnvie meopemuueckue 60npocwl

1. Kak cpaBHHMBaroTcs HAOOpHI apryMeHToB OyieBoit ¢pyHkiuu? Kakas OyneBa ¢ yHKIms
Ha3bIBAETCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTHl alroputMa Ajsl MOCTpOEHHs moiuHoma JKeralkuHa W3
teopemsl JKerankuna. B kakom ciaydae nonunom JKerankuHa sSBISETCS TUHEHHBIM?

3. Kak noctponts nonuaom JKeraaknHa METOIOM HEOIpPEaeeHHBIX KOAPPHUIMEHTOB?
Kax moctpouts nmosmmuom XerankuHa, ucnosib3ys TpeyroiabHuk [lackans?

4. Kakas OyneBa (yHkiusi HaszpiBaeTca JuHeHHON? Kak mpoBeputh JTUHEHHOCTH
(GYHKIMU METOJIOM HEOIIPEIeIEHHBIX KO (GUIIMEHTOB, HE CTpOos monrnHoM JKerankuna?

5. Uro Ha3bIBaeTCs 3aMBIKAHHEM HEKOTOPOrO MHOXKecTBa OyieBbix ¢yHkmii? Kakoe
MHO>KECTBO OyNeBbIX (DYHKIMN HA3bIBACTCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTh MHOXECTBA OYJIEBBIX (YHKIIHMA, COXPAHSIOMIUX HYIIb.
Jlokaxkxute 3aMKHYTOCTh MHOKECTBa OyJeBBIX (DYHKUMN, COXpaHSIOMMX equHUIlY. JloKakuTe
3aMKHYTOCTb MHOXECTBAa MOHOTOHHBIX OylieBbIX (yHKIHH. J[OKa)KUTe 3aMKHYTOCTh MHOXECTBA
CaMO/IBOMCTBEHHBIX OyJeBbIX (GyHKIMHA. J[OKaKUT€ 3aMKHYTOCTh MHOMKECTBA JIMHEHHBIX
OyneBbIX QyHKIHI.

7. Joxaxxute TeopeMy O cBocTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIxX (yHKITHI Ha3bpIBaeTcs oiHOW? Kakas moiHas cucrtema
OyneBbIX (yHKIMN Ha3bIBaeTCs 6asucom?

9. Chopmynupyiite Teopemy Ilocta 0 monHOTE cucTEMbI OyIEBBIX (PYHKIHUI.

10. lokaxute T€OpeMy O TOM, YTO KaKIbIH (PYHKIIMOHATBHO-TIONHBIA 6a31C COAEPKUT
He OoJiee yeTblpeXx OyneBbIX (QYHKIIMM.

IIpumepnvie npaxmuueckue 3a0anus

11. TlpoBepswTe, siBnseTcs U GyHKIUS f (X4, %) = (X ® X)) & (X ~ Xo) MOHOTOHHOH

12. C momonipro MeTo/a HEeonmpeaeeHHbIX KOA((UIIMEHTOB BBICHUTE, SBISICTCS JIH
nHEHHON QyHKIMA f (%, X,) = (1001)

13. C nomoIpto SKBUBAJIEHTHBIX MPeoOpa3zoBaHuil MOCTpoiiTe MoMuHOM JKerankuHa u
BBISCHHTE, BIETCS M QyHKIHs f(X,y)=X—> yDX-y JIMHEHHOI.

14. Beisicuure, nonna nu cuctemMa QyHKIMA {x-y, xvy, X®Yy, X-yDy- 2@z X}

15. ITpoBepsTe, SIBJIIETCS m cucTema byHKIMl 6azucom
{x®eydz, x-ydz-xdz-y, 0, 1}.

Tema 2.4. Ilpunoxenust OyneBbIX (GYHKIHH K TEOPUU PEIEHHO-KOHTAKTHBIX CXEM
[Tpunoxenus OyneBbIX GYHKIUN K TEOPUU CXEM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuyeckue 60npocol
1. Uto Ha3bIBaeTCs MepeKIoyaTesIbHON (pesieiHo-KoHTakTHOM) cxemoit (PKC)?
2. Kakme nBa Buma koHTakToB pasznuuaioT B PKC? Kakue OyneBbl (yHKIMH
COOTBETCTBYIOT 3TUM KOHTaKTaM?
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3. B xakom cirydae OyneBa ¢pyHKIMs Ha3biBaeTcs GpyHKIuei npoBoaumoct PKC?

4. Kakum PKC cooTBETCTBYIOT KOHBIOHKIMS U AU3BIOHKIUA?

5. Kakue PKC naswBatorcsi paBHOCWIbHBIMU? Kak Bbramcisiercs cioxxkHoctb PKC?
OO0oCHYlTe SKBUBAJICHTHOCTh MHOXKECTB BCeX OyneBbIx (yHKIMi P2 1 Bcex PKC.

6. Onumurrte ocHOBHBIE 3a7a4u Teopruu PKC 1 anropuTt™bl ux pemieHus.

7. Uro Ha3pBarOT (YHKIMOHATBHBIM dJeMeHTOM? Kak ompenensercs cxema U3
byHKIMOHATBHBIX 351eMeHTOB (CDD)?

8. B xakom cirydqae OyneBa QpyHKIMS Ha3biBaeTcs GyHKIMeH npooaumoctn COI? Kak
BBIUUCISIETCS CI0KHOCTh CDD?

9. O0ocHYy#iTEe SKBUBAJICHTHOCTh MHOXKECTB BceX OysieBbIX (hyHKIMA P 1 Bcex CDD.

10. Onumute ocHoBHBIE 3aa4u Teoprur CDD 1 anropuTMbl UX PELICHHUS.

IIpumepnvie npaxmuueckue 3a0aHus
1. Haiinure GyHKIIMIO TPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbI. YTIPOCTUTE CXEMY:

X—T
ﬂEEy
X—27—Y.
X
V—1z

2. TloctpoiiTe peneiHO-KOHTAKTHYIO CXeMy IO JTaHHOH (YHKIMH TPOBOIMMOCTH
(X-yvZvX)-(xvy):

3. [loctpoiite HyHKIIUU TPOBOAUMOCTH ISl CXEMBI

X1
X3 >

4. Tloctpoiite cxemMy U3 (YHKUMOHAJIBHBIX 3JIEMEHTOB IO JaHHOW (YyHKIUU
NMPOBOJMMOCTH (XY Vv Z Vv X)-(XVY)-

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxa
Tewma 1.1. Anre6pa Bricka3zbiBanuid. Jloruueckue cieacTBuUs.
Ilpumepnvie meopemuueckue 60npocul

1. YUrto Takoe BhICKa3bIBaHHE?

2. Kak cocTaBUTh OTpHUIIaHUE JAHHOTO BHICKA3bIBAHUS?

3. Kak cocraBuTh BBICKa3bIBaHWE, SIBISIONIEECS IUIBIOHKIMEW JBYX JIaHHBIX
BbICKa3bIBaHUN? B KakoMm ciiydae JW3BIOHKIUS JABYX JAHHBIX BBICKAa3bIBAaHUHN SIBISETCS
WCTUHHBIM BBICKa3bIBaHUEM?

4. Kak cOCTaBUTHh BBICKa3bIBaHWE, SBIISIIONICECS KOHBIOHKIIMEH JBYX JaHHBIX
BbICKa3bIBaHMI? B KakoM ciydae KOHBIOHKIMS JBYX JIaHHBIX BBICKA3bIBAHUM SIBISETCS
HCTUHHBIM BBICKA3bIBAaHUEM?

5. Kak cocTtaBuTh BBICKa3bIBaHME, SIBIAIONICECS WMIUIMKAIMEH JBYX JIaHHBIX
BbICKa3bIBaHUI? B KkakoM ciyyae HMMIUIMKAlUMs JBYX JAaHHBIX BBICKA3bIBAHUM SIBISETCS
WCTUHHBIM BBICKa3bIBaHUEM?

6. Kak cocTtaBUTh BBICKAa3bIBAaHUE, SIBIIAIOIICECS SKBUBAJICHTHOCTBHIO JBYX JIaHHBIX
BbICKa3bIBaHUN? B KakoMm ciydae 3KBUBAJICHTHOCTb JBYX JaHHBIX BBICKA3bIBAHUM SIBISIETCS
HCTHHHBIM BBICKA3bIBaHUEM ?

7. Yrto Takoe hopmanm3aius BbICKa3bIBaHUS?

14



8. JlaliTe MHIYKTMBHOE OIpeaesieHne (GopMynbl anreOpbl BbICKa3biBaHU. YTO
Ha3bIBAIOT MHTEpIpeTanuen Gopmybr?

9. Kakue (opmynbl Ha3bIBaIOTCA COBMECTUMBIMHU 1O HCTHHHOCTH? Kakue (opmyibl
Ha3bIBAKOTCSI COBMECTUMBIMU 10 JIOXKHOCTH?

10. B kakom ciyuae dopmyiaa C(X1,Xz,...,Xm) Ha3bIBAE€TCS JIOTHYECKHM CJIECTBHEM
dopmyn  P1(X1,X2,....Xm),  P2(X1,X2,..;Xm)seeey  Pn(X1,X2,...,Xm)? Kak 3ammcath noruyeckoe
cieacTBre GOpMyIT B BUJE KIIAy3bl?

11. KakoB anroputM MeToJa pEAYKIHH Ui TPOBEepKH (GOpMyNT Ha JIOTHYECKOE
ciencraue?

12. Kak ¢ nomompto metona KBaiiHa MOXKHO YCKOPUTH 00X0J1 CEMAaHTHYECKOIO JIepeBa
pu NpoBepke (PopMyI1 Ha JTOrHUEcKOe ClIeCTBUE?

13. ChopmynupyiiTe alropuT™M HAXOKICHHUS BCEBO3MOXKHBIX CIICJCTBUI MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmymupyiTe alrOpUTM HAXOKICHHSI MIOCBIIOK JIJIS TAHHOTO 3aKITFOUCHHUS.

15. Kakoe BbICKa3plBaHME MAaTE€MaTU4YECKOW TeopeMbl X —Y  Ha3blBaercd
JIOCTaTOYHBIM, KaKO€ HEOOXOTUMBIM?

16. Kak mis Tteopembl X —Y TOCTPOUTH OOpaTHOE, MPOTHBOIIOJIOKHOE U OOpaTHOE
MIPOTHUBOIIOJIOKHOMY  BbICKa3bpiBaHUsA? Kakue M3 HUX BEpHBI, €CIU BEpHa IpsMas Teopema?
Kakue n3 HUX MOTYT OKa3aThCsl HEBEPHBIMU JIAJKE€ B CIy4ae BEPHOCTH MPSIMOU T€OPEMbI?

17. Yem oTnnuaroTcst 1eTyKTUBHBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak crtpowtcs OemnyKTHBHOE OKa3aTeNbCTBO yTBEpXKACHHMH BHaa X —Y ? Kak
CTPOUTCS IEAYKTUBHOE JI0KA3aTEIbCTBO YTBEPXKICHHMA Buaa X «>Y ?

19. Kak mpoucxXoIuT a0Ka3aTeNbCTBO METOJOM KoHTpamo3uuuu? Kak npoucxoaut
JI0Ka3aTeNbCTBO METONOM OT NpOTHBHOro? Kak NpOMCXOANUT [10Ka3aTeNbCTBO METOIO0M
npuBeneHus K abcypay? [l uero npu qoka3aTenbcTBE MOKHO MCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoM ciy4ae s J0Ka3aTelNbCTBA IPHMEHSETCS METOJ MaTeMaTHYeCKOU
uHAyKIMu? B kakoMm ciayuae JUisl I0Ka3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHON MHAYKLINN?

21. Jlokaxxute TeopeMy JeAyKIUH B anredpe BHICKa3bIBAHUH.

22. B uyem coctouT mnpuHUUN pe3omonuid? Kak cocTaBUTh pe30JIbBEHTY JBYX
IU3BIOHKTOB?

23. Onumure anroputM Merona pesonronuid. [louemy meron pesonmouuit B o0rieM
ciydae siBisieTcst nony>hPpeKTUBHBIM?

24. Kak coOCTaBISIOTCS PE30JIbBEHTHl TPU  HCIIOJB30BAaHUM METOJa HACBIIICHUS
YpOBHEW? B 4em cOCTOUT cTpaTerusi BelYepKUBaHUA?

25. B 9eM 0COOCHHOCTh METO/Ia JIOK-PE30JTFOITHI?

26. Kakoil IW3BIOHKT Ha3bIBaeTCs XOPHOBCKMM? Kakoil XOPHOBCKHH JU3BIOHKT
HAa3bIBACTCSI YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETAaTUBHBIM, TOYHBIM?

27. Kak 3¢ (heKTHBHO MCMOIB30BATH METO]T PE3OIIOLUHN /111 XOPHOBCKUX TU3BIOHKTOB?

Ilpumepnvie npakmuueckue 3a0aHUs.

1. Tlonb3ysch TaOIWIIaMU WCTUHHOCTH, BBIICHHUTE, CIPABEATUBO JIM JIOTHYECKOE

cinencreue (A&B)—->C,A—->B=A—->C.

2. Metogom KgaitHa BBIAICHUTE, CIPaBEJIMBO JIM  JIOTHYECKOE  CJIC/ICTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

3. MGTO,I[OM OT IMPOTHUBHOI'O BBISICHUTC CIIPABEIJIMBO JIU JIOTHYECKOC CIICACTBUC
(AvC)—>B,C—(AvB),(B&C)—>(AvB)=B—>C
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4. Haiinute Bce CIENCTBHUS U3 JIAHHBIX MOCBUIOK M BBIPA3UTE MX B COJEPIKATEIBHOMN
dopme: «Ecnm menoe umcio aenurcs Ha 2 M Ha 5, To oHO nmenutcs Ha 10», «llemoe umcio
NEIINTCS Ha 2 U He IEJIUTCA Ha S5».

5. MeTonoM pesomonuii fokaxute PvQvR,PvR,QvR=R.

6. [IpoBepbTe cripaBeATMBOCTh CIEAYIOMIETO pacCyKAeHUs «S1 MOHIY B KMUHO HAa HOBYIO
KMHOKOMEIMIO MJIM Ha 3aHATHUS 10 MaTeMaTH4ecKoil joruke. Ecau s moily B KHHO Ha HOBYIO
KMHOKOME/IMIO, TO 51 OT BCeH AyIIM mocMerock. Ecnu s noliay Ha 3aHATHS 110 MaTeMaTU4ecKon
JOTMKE, TO MHCIBITAl0 OOJBIIOE YIOBOJIBCTBHE OT CJIEJOBAHUSA IO MYyTAM JIOIMYECKUX
paccyxxaeHuid. CnenoBaTenabHO, WIM sI OT BCEH IOyIIM IOCMEIOCh, WM HCIBITAK0 OO0JbIIOE
YZI0BOJIBCTBUE OT CJIEI0BAHUS 10 MYTAM JOTHYECKUX PACCYKIAECHUI.

Tema 1.2. Anrebpa npeaukaTroB

IIpumepnvie meopemuyeckue 60npocol

1. Uto Takoe mpeaukar?

2. Yo Ha3bIBAIOT MHOXKECTBOM UCTUHHOCTH IpeauKara’?

3. Kakue noruueckue onepanuu onpeaeaeHsl JUist IpeJuKaToB?

4.Kakue mnpeauKkarhl MOJYYalOTCS B pe3yJbTaTe BBIIOJIHEHUS JIOTMYECKUX OIepauuit
HaJl IpeauKaTaMu’?

5. Uro mosyyaercs B pe3yJbTaTe BBIIOJHEHMs OIEPALMU CBA3BIBAHUS IEPEMEHHOMN
KBaHTOPOM OOIIHOCTH

6. Uto mosydaercss B pe3yibTaTe BBHINOJIHEHUS ONEpPALMU CBS3bIBAHUS MEPEMEHHOMN
KBaHTOPOM CYIIECTBOBAaHHUS?

7. B xakom cirydae ¢popmya Ha3bIBaeTCst 3aMKHYTOH? OTKPHITOM?

8. Kak npoucxoaut uHtepnperanus GopmyI1 JOTUKH MTPeTUKATOB?

9. Kakue mnpegukaTsl Ha3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIeCcTBEHHO
70kHbIMHA? BeinomHumMeiMu? OnpoBepKUMbIMU?

10. IlepeurcnuTe TUMOBbIE KOHCTPYKLIUHU, UCIIOJIB3YIOLIUECS TPU (hOpMaAIU3ALHH.

11. B dem 3aximovaeTcss MeTOJ KOHKpPETH3AIMU IS JOKa3aTelbCTBA TaBTOJIOTHMA
anredpsl NpeAuKaToB?

12. Ha xakue Joruyeckue oOIepalnuyd 3aMEeHSI0TCS KBAHTOP OOUIHOCTH W KBAHTOP
CYILIECTBOBAHMSI MIPU MCIOIb30BAaHUM KOHKPETU3AIMH AJIsl I0KA3aTeNbCTBA TaBTOJIOTUH alnreopbl
MPEeANKATOB?

13. 3anumuTe OCHOBHBIE TABTOJIOTUHU alIreOphl MPEINKaTOB: NEPEHOC KBAaHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna Ha3zbIBaeTcsi MpuBeACHHON (opmoii? Kak mpuBecTH MpeauKaTHYIO
dbopMyiy B npuBeZieHHYIO (hopmy?

15. Kakas dbopmyna HazbBaeTCs peaBapeHHON HOpMalibHOU dopmoii? Kak mpuBecTn
MpeanKaTHYIO (OPMYITy B IPEIBAPEHHYI0 HOPMaIbHYIO hopmy?

16. Kakas ¢opmyna Ha3bIBaeTcsi CKOJEMOBCKOH craHmapTHoW (opmoi? KakoBsl
IpaBUJIa UCKITIOYEHHSI KBAHTOPOB ISl MOTYYEHHS CKOJIEMOBCKOW CTaHAApTHOU (hOpMBbI?

17. Yro Takoe yHudpukamus?

18. Yrto Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JIBYX AU3bIOHKTOB?

19. KakoB anroputM MeTo/1a pe30JIoLui 171l TpeTuKaTHBIX hopMyn?

IIpumepnvie npakmuueckue 3a0aHus

1. ITycts P(X)= «X — mpocroe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y mnenurcs
Ha X». UaTepnperupyiite hopmyny VX(E(x) A Vy(D(X,y) — E(Y)))
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2. Onpe;[eJmTe TOXACCTBCHHO-UCTHUHHA, TOXIACCTBCHHO-JIOXHA MWK BBbIIIOJHHUMA
(ompoBepxkuma) Gopmyna VxA(f(x,y), fo(fi(x,y))) B HUHTepOpeTanuu M = (—w0,0), A(X,y)="X=Yy",

f(2)="22", fxy)="x+y"

3. Jloka3aTh TaBTOJOTMIO JIBYMs CIOCOOAMH METOJOM KOHKpETH3alMH (3aMEHUB
KBAaHTOPHI Ha JIOTMYECKHE OIEpAIMK) U 0 ONPEAEICHHIO KBAHTOPOB U JIOTHYECKHMX OIepauii
—(3XP(X)) = Vx—P(x)

4. MeToaoM pE30NIIONMIA BBISICHUTH OyneT Jin JaHHas (opMyia JIOTHYeCKHM
CIIEICTBHEM VX(P(x) = (Q() A R(x))),ﬂx(P(x) AS(X))= 3IX(S(X) AR(X)),

5. Iloka3are ¢ MOMOIIBIO METOJa PE3OIOLMM CIPAaBEAIUBOCTD CIEAYIOIIUX CYKICHUN
«HekoTopble pPYKOBOIAUTENM C YBaKEHHEM OTHOCATCA KO BceM Iporpammucram. Hu oaun
PYKOBOJUTENb HE yBaXkaeT Oe3nenbHUKOB. ClieJ0BaTeIbHO, HA OJWH MPOrPAMMHUCT HE SIBISETCS
0e3/1eIbHUKOM.

Tema 1.3. ®opmanbHbIE TEOPUH

IIpumepnvie meopemuueckue 60npocwvl

1. Uto takoe akcuoma? [IpaBuio BeiBoga?

2. Yto Ha3bIiBaeTcs BbIBOJIOM (hopMyibl? Uto Takoe runoresa? llar BeiBoga?

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

4. ChopmynupyiTe 00IIHe ITpaBiia IOCTPOCHUS ACTYKTUBHBIX TCOPHUH.

5. B uem oTiinune GopMantbHBIX aKCHOMATUYECKUX TEOPHH OT moiydopManbHbIX? Uem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOI'O BBIBOJIA OT aKCHOMAaTHUECKUX TEOPHit?

6. Ompenenure npoOieMbl ACTYKTUBHBIX TEOpUH (HENPOTHBOPEUYMBOCTb, IOJIHOTA,
HE3aBUCHUMOCTb CUCTEMBI aKCHOM, Pa3peIIuMOCTh).

7. [Maiitre onpeaeneHue (GOpMaTbHONM aKCHOMAaTHYECKOH TEOpUHM HMCUYHMCICHHE
BBICKA3bIBAaHUI

8. ChopmynupyiiTe TeopeMy ACTyKIHH.

9. JlokaxxuTe TeOpeMy O HEIPOTUBOPEUNBOCTH UCUHUCIICHUS BBICKa3bIBAHUMN.

10. JlokaxuTe TeOpeMy O IOJHOTE B IIMPOKOM CMBICII€ UCUUCIICHUS BhICKA3bIBAHUM.

11. lokaxute TeOpeMy O pa3pelIMMOCTH HCUNCIICHUS BBICKA3bIBAHUI.

12. JloxaxxuTe TEOpeMy O HE3aBHCHUMOCTH CHCTEMbl aKCHOM (HhOpMalu30BaHHOTO
MCYMCIICHUS BbICKa3bIBaHUM.

13. [laiiTe ompenereHHe MCUYHCICHHUS BBICKA3bIBAaHMS KAaK TEOPHHM €CTECTBEHHOTO
BBIBOJIA.

14. Tlepeuncnure mpaBuia BEIBOAA, UCIIOJIb3YEMbIE B TEOPUHN €CTECTBEHHOTO BBIBOJIA.

IIpumepHule npakmuueckue 3a0aHUs

1. Vxaxute Hemocrarouyo Gopmyny W, Takyro, 4TOObl TpPeThsl U3 JAaHHBIX (HOPMYI

nmojay4yagach M3 IEpBOM M BTOpoM mo  mpaBwity  BeiBoga  Modus  Ponens:

F>(HoF),(F>(H>F))>(F>(G>(H->F))W-

2. BBIHCHI/ITe, SABJIICTCA JIU JaHHAas I10CJIE€A0BATCIIbHOCTS BHIBOJIOM M3 aKCHOM.
O0GocHyliTe BBIBOJ;

1) G>(F—>G),

2) (G>(F —>G))—>(G —(G—>(F —>G))),

3) G (G- (F—>G)).

3. okaxxute TeopemMy (HopMaTu30BaHHOTO UCUHCIICHUS BBICKa3bIBaHU F — F .

4. BeisicHUTE, SIBISETCS JIU JaHHAas MOCIEeN0BaTeIbHOCTL BEIBOAOM M3 THIIoTe3. Eciin 1a,
TO YK@XXUTE TUTIOTE3bI, IIATH BHIBO/IA U BHIBEICHHYIO (JOPMYITY:
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1) G>H,

2) G,

3) H,

4) H—>(F—>H),

5 F->H.

5. JlokakuTe METOJ0OM €CTECTBEHHOI'O BbIBOJIA A —B = _|( A B).

6. JlokaxuTe BEIBOAMMOCTh B HATYPAJIbHOM MCUUCICHUU —> (A& B) o ( B& A) .

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

1. Kako#t maremarndeckuii 00beKT Ha3biBaeTcsi rpadom? Uro Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts mopsaok rpada’?

2. Kakue Bepmmnbl rpada HazbiBaroTcs cMexHbIMH? Kakue pebpa rpada Ha3pIBaroTCS
CMEXHbIMU? B KakoM ciydae TOBOpAT, YTO apa BEPILIMH KOWHLHUIEHTHA HEKOTOpOMY pedpy?
Kakune peOpa Ha3bpIBAIOTCS MHIUACHTHBIMU TAHHOHN BepIIUHE?

3. Uto Takoe myth (MapuipytT) B rpade? Kak paccumrars ero miuny? Kakoil myTts
HA3bIBAETCS LIETIBbIO, MPOCTOH 1enbio? Kakoil myTh Ha3bIBaeTCA HUKINYECKUM, [IUKIOM, IPOCTHIM
nukioMm? Urto Takoe metTiis?

4. Kakoii rpad HaszsiBaercs mynabTurpadom? Kakoii rpad HassiBaercs ncesaorpapom?

5. Kakoii rpad naspiBaercs nmomasiM? Kak nmpuHATO 0003Ha4aTh nojHbie rpader? Kakoi
rpa¢ Ha3bIBaeTCs ABYN0IbHBIM? Kak 0003Ha4ar0TCs TOTHBIE IBY0TIbHBIE Tpadb?

6. B xakoMm ciydae nmapa rpadoB Ha3bIBaeTCsi H30MOP(YHBIMU JIPYT APYTY?

7. Kak mocTpouTh MaTpHIly CMEXHOCTU rpada, MaTpully UHIUACHTHOCTH, CTPYKTYPY
cmexnoctu? Kak 3agath rpad criuckom pedep?

8. Uro Takoe opueHTHpoBaHHbIE Tpadsl (oprpadsl)? Kak ompenensrorcs myTh U
nonymnyTh B oprpade? Uto Takoe KOHTYp oprpada?

9. Kakue 0COOEHHOCTM BO3HHMKAIOT MpPH TOCTPOCHUH MAaTpHUIl CMEXKHOCTH U
WHIUACHTHOCTH ISl oprpados?

10. Kak BpluucnuTh cTeneHb BepliMHbI rpada? Kak mocTpouth BEKTOp creneHei
rpada? Kaxoii rpad Ha3bIBaeTCs perysisipHbIM?

11. ChopmynupyiTe U TOKKUTE JTIEMMY O PYKOTIOKATHSIX.

12. Kak BBUMCIUTH TMOJYCTENCHb 3axojaa i BepmuHbl oprpada? I[lomycreneHn
ucxozna?

13. Kakoii rpad HazpiBaeTcs 4acTbio rpada G? B kakom ciydae gacth rpada Ha3bIBalOT
noarpagom?

14. B xakom ciydae rpad HazbpiBaeTcsi CBA3HBIM? UTO Takoe KOMIIOHEHTa CBS3HOCTHU
rpada? Yro takoe kinuka B rpade? B kakoM ciydae KiIMKa Ha3bIBa€TCS MaKCUMaIbHON?

15. Ilepeuucnure omepaiyu, KOTOpblE MOXKHO BBINOJHATH Haj rpadamu. Jlaiite ux
orpezeneHue

IIpumepnvie npaxmuueckue 3a0anus

1. 3amate kaxaelid rpad pasHBIMU COCOOAMH: aHATUTUYECKH, MATPUIIEH CMEKHOCTH,

CTPYKTYpPOIl CMEXKHOCTH, CIIUCKOM ITyT (pebep), MaTpuiieil HHIUACHTHOCTH

- Q
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2. llpeacraBpTe B TE€OMETPUYECKOM W MarpuuHOil ¢opmax Tpadel G=G UG,
G=G_|_mGz, G=q@G2, G=G_|_+G2, G=(31><Gz, GZGl[Gz], GZGz[Gl]
2 3 4

1 3 2 1
G1 G,

Tewma 2.2. Huxkiel. [Inanapaocts. Packpacka rpada. JlepeBbs. OctoB rpada. CBSI3ZHOCTS.
IIpumepnvie meopemuueckue 60npocwol

1. Uro Ha3bIBalOT paccTOSIHMEM MeXIy BepurHamu rpada? Kak mocTpouts MaTpuily
paccrositauii rpada?

2. Yto Takoe SKCLUEHTPUCHTET BepIIMHBI Tpada? Kak BBUUCIUTH pamuyc ¥ TUAMETP
rpada? Yro takoe nieHTp rpada?

3. Kakoii rpad HazbiBaroT nepeBoM? Kak nzobpaxaercs 1epeBo Mmpu MIOCKON ykiaake?
Yro Takoe nec?

4. Kakyro yacth rpada Ha3bIBarOT ero octoBoM? Kak BBIYMCINTH HUKIOMATUYECKOE
yucio rpada? KakoB cMbICT 3TOH BETUYNHBI?

5. ChopmynupyiiTe anroputm 00x0/1a BEpIIUH rpada MOUCKOM B TITyOUHY.

6. Chopmynupyiite anroput™ 00xo0/1a BEpPIIMH Tpada MOUCKOM B IIHPUHY.

7. Kako#i rpa¢ HazpBaercss peOepHO-B3BelmIEHHBIM? Kak MOCTPOMTH MaTpHIly BECOB
pebepHo-B3BemIeHHOro rpada? Kak BHIYMCIUT BEC MaplIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroput™m Kpackana morcka octoBa HaMMEHBIIIETO Beca B pebepHO-
B3BEIIEHHOM rpade.

9. Chopmynupyiite anroput™m [Ipuma morucka ocTOBa HaUMEHBIIETO Beca B pedepHO-
B3BEIIEHHOM Trpade.

10. Kakoe n3o6paxenue rpada Ha3pIBaeTCsl FEOMETPUUECKOI peannzanuei?

11. Jlokaxkute TeopeMy O pealu3aiuu Jr0oro rpada B TPEXMEPHOM E€BKIUIOBOM
IIPOCTPAHCTBE.

12. Kakue rpadsr Ha3piBatoTCsl TuraHapHBIMHA? UTO Ha3BIBAaeTCS T'PAaHBIO IJIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHUMH, Kakas BHelIHe? Kak BbIUMCIUTH 3ilepoBO
YHCII0 TUIaHapHOTO Tpada?

13. okaxwure TeopeMy 00 3iliepoBoii XapakTepUCTHUKE TIaHAPHOTO rpada.

14. Nokaxwure HermmaHapHOCTh rpadoB Ks, Kj 3.

15. Copmynupyiite KpuTEepHii IIIOCKON peann3yeMocTH rpaga.

16. Kak BeUucIHTh YUCIIO I1aHapHOCTH rpada? TommuHy rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBaeTCs
npaBuibHOI? Kakoii rpad HaseiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THITOTE3bI O YE€THIPEX
Kpackax? B ueM cocToUT aaroputM nocieaoBaTeIbHOr0 pacKpaluBaHusl.

18. YUro Takoe xpomaTudeckoe uncio rpada. Jlokaxxute HepaBeHCTBO y(G) <1+A(G).

19. Kak noctpouts pedepHslii rpad ganHoro rpada?

IIpumepnvie npakmuyeckue 3a0anusl

1. Haiitu MaTpully pacCTOSHMIA, IUaMeTp, Paguyc, LEHTpalbHble M TepudepuitHbe

BEpIINHBI rpada

19



2 4 6
2. TlocTpouTh OCTOBBI HAaWMEHBLIETO Beca, MOJbL3YsICh anroputmMamu Kpackama u
[Tpuma.

—

3) (2 2)
®3)

AN

2 34256

3. SBnsrorcs nu panHble rpadbl wWaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO
wiaHapaoctu rpadoB. s 1oraHapHbIX TpadoB  MOCTPOHTE IUIOCKYI0 TI'€OMETPHUYECKYIO
peanu3anuio, ONpeAeaInTe YUCIO TPAHEN.

5 6
4. TlpuMeHUB aJITOPUTM TOCIIEIOBATEIHLHOTO PACKpalIMBaHUS, MOCTPOUTH PACKPACKY
BEpILUH 11 rpada

5 6
5. Haiitu XpoMaTHyecKkoe 4ucIo.

Tema 2.3. Anroput™msl penieHus 3ajad Ha rpagax.
IIpumepnvie meopemuueckue 60npocol

1. B xakom cnyuyae rpad HasbiBaeTcsi oilnepoBbiM? Kaxoil rpad HazbiBaeTcs
MOJTY3IIEpOBBIM?

2. JloxaxuTe KpuTepuil siiepoBocTH rpada. KakoB KpuTepuil mosry3uaepoBoOCTH
rpaga?

3. ChopmynupyiiTe anropuT™ MOCTPOCHUS diJIepoBa IIUKIIA B Trpade.

4. B xakoMm ciydae oprpad HazpiBaeTcsi 3uiepoBbiM? CopMmynupyiTe KpUTEpHid
sitnepoBocTH [T oprpada.

5. Kakoii Trpad Ha3zpBaeTCs TaMHJIBTOHOBBIM, MOJYraMuIbTOHOBEIM?  Kakue
JIOCTATOYHBIE YCIIOBUS CYIIIECTBOBAHUS FaMIJIbTOHOBBIX LIUKJIOB B Tpade Bam n3BecTHbI?

6. B ueM coctout 3agaua koMmMmuBosikepa. CopmMyaupyiiTe alropuTM JIjs €€ pelieHusl.
Kak moBemer cebsi 3TOT anropuT™ ecim pemieHue otcyrcrByer? Kak mpeoOpa3oBaTh 3TOT
QITOPUTM JJIS1 HAXOXKAEHUS TaMIJIbTOHOBA [TUKJIa HauOoJIbIIero Beca?

7. Chopmynupyiite TeopeMy 0 K-0ii cTeneHn MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouts MaTpuily uTepauuii U MaTpuily cBsizHOcTH rpada? Kak crpoutcs
MaTpHlila JOCTHKUMOCTH oprpada?
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9. Kakue TUITBI CBSA3HOCTHU BBIACISAIOT A5 oprpados? B uem ux ominyne?

10. Yro Takoe 6a3a oprpada? Uto Ha3bIBAIOT CUIILHO CBSI3HON KOMITOHEHTOH oprpada?
Kak moctpouTh MaTpuily CUIbHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anroputma Dopaa-bemnmaHa HaxXO0XIEHUS KpaTYaMIIAX
MapuipyToB B rpade. Kak nmoBener ceds 3TOT anroput™ B oprpade, cojepraiieM KOHTyp?

12. Kakoii rpad Ha3piBaroT ceTbio? YTO TaKOE€ UCTOYHUK U CTOK CETH?

13. Chopmynupyiite maru alropurMa onpeaeseHus ypoBHEH BepiinH cetu. s dero
MPOBOJUTCS TOIIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada?

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

15. Yto Takoe MOTOK B TPAHCIIOPTHOM CeTH?

16. B kakom ciyuyae jayra TPaHCIIOPTHOM CETH Ha3biBaeTcs HacklmeHHoW? Kakoit
MapLIpyT B TPAHCIOPTHOM CETH HA3bIBAETCS HACBHIIEHHBIM?

17. Kakoii mOTOK B TPAaHCHIOPTHOM ceTH Ha3bIiBaeTcs MoiHbIM? Chopmynupyiite teMMmy
u teopeMy Popaa-dankepcoHa 0 MOTOKE B CETH.

18. Vkaxwure marm anroputma Popra-dankepcoHa TOCTPOCHHS MaKCUMAIBLHOTO
MIOTOKA B CETH.

IIpumepnvie npakmuueckue 3a0aHus
1. ITpoBepuTh siBIsIETCS JIK Tpad

5 6
SﬁHGPOBLIMH, HOHYBﬁHCPOBBIMH, TraMUJIbTOHOBBIMU, MOJYTaMUJIIbTOHOBBIMH.

2. MetoaoM BeTBEH U rpaHvll pCIINTb 3aa4y KOMMUBOSIKEPaA JIA rpa(pa, 3aJaHHOI'O
ManHI.IefI BECOB. BBIUHCINTS TaMUJIBTOHOBEI LIMKJIBI MUHUMAJIBHOTO M MAaKCUMAaJIbHOI'O BECOB.

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

3. [locTpouTts MaTpUILy TOCTHKUMOCTH M MAaTPHUILy CHIIBHBIX KOMIIOHEHT. OnpenenuThb
6a3y rpada

2 6 9
{j;&%‘ !
1 NO

4 8 11

4. Ucnonb3ys anroput™m @opra-bennmana, Haiiinte Bce KpaTyaiiime MapIpyTsl U3
BEPILMHBI 1 10 KaX10M U3 OCTaIbHBIX BEPLIMH.
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Keiic-3aganue 1 cemectp

Komnerenuus 3aganue

OI1K-1 Cnocoben Kamepa cnexenust peructpupyer HapyueHUs PaBUl JOPOKHOTO
HPpUMCHATH JIBIDKEHUSI aBTOTPAHCIIOPTOM M 3aHOCHUT JaHHBIE B 0a3y JaHHBIX
yunamentanbube IIPOrPaMMHOI0 KoMILIeKca «/lopoxkHoe nBuxenue». baza naHHbIX

3HAHUSI, TIOJTyYECHHBIC B
obractu
MaTeMaTHYECKHUX U
(M1M) ecTEeCTBEHHBIX
HAYK, ¥ UCTOJb30BaTh
WX B
npodeccuoHaIbHON
JESTeILHOCTH

COIEPXKHT TOJs «Mapka aBTOMOOHMIIs». «PerucTpainoHHbII HOMEp»
«Hapymenue» ¢ cumBoiabHbIMU HMeHamMu A, B u C cootBercTBeHHO. B
nosie «Hapymenus» BHOCUTCS yHKT [IpaBui1 4OpOKHOTO IBUKEHUS,
HapylIeHne Kotoporo 0bu10 3adukcupobano. K 6aze popmupyrorcs
3aIlpoChl B BUJIE MEPEKIIOUATENbHBIX (JIOTHYECKUX) (DyHKIMH 115
JanbHene 00paboTku HHpopMau

1. YcraHoBUTE COOTBETCTBUE MEX/Y 3alIPOCaMU K JAHHBIM U3 TaOJIUIIbI
Y IBOMCTBEHHBIMH 3alIPOCAMM:
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")
(A="FIAT")A((B = 436) <> (C = "22,1"))

4)

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

2. B Tabnuiie TaHABIX UMEETCS 3aIUCh CO 3HAUCHUSMMU:

Mapka aBromo6miist = «LADAY, Peructpannonssiii Homep = 287,
Hapymenne = «9,3».

Enunanunsie Habops! aisa Gyukmuu 3amnpoca f(X,y,z)=(X<>y)Az,
c(hopMUPOBAHHOM CUCTEMOM, OTMPEIEISIIOTCS MIEPEMEHHBIMU .. .

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")
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Komnerenmnus

3amanue

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

3. Ha MmomMeHT npoBeaeHus aHanu3a B Tabnuie nose «Hapymenue»
COZEpKaJIoO TOJBKO JIBa THIA 3HAaYeHU: «9,3» u «12,1», a mose «Mapka
aBTOMOOWISH» - Tpu Tuma 3HadeHuit: «KLADAY, «ZAZy», «BMW». Bcero
B Tabnuie 40 3anmuceii. Komudectro 3anuceit N, y10BIETBOPSIIONTUX
Pa3IMYHBIM 3aIPOCaM CUCTEMBI, IPUBEICHO B TA0JIHIIC:

3anpoc N

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

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

3) (A="BMW")A(C ="9,3") 10
KonwuecTBo 3ammceil TaONMIBI, OTBEYAOIIUX 3ampocy (A="ZAZ"),
PaBHO ...

Keiic-3aganue 2 cemectp

3HAHUSI, TIOJTyYECHHEIC B
obractu
MaTeMaTHYECKHUX U
(M1M) ecTeCTBEHHBIX
HayK, ¥ UCTOIb30BaTh
UX B
npodeccuoHaIbHON
JESTeILHOCTH

Komnerennus 3anaHue

OIIK-1 CnocoGen IIpy IpOEKTUPOBAHUM JIOTHCTHYECKOTO IPOIPAMMHOI0 KOMILUIEKCa
TIPHMCHATD paspaboTaHa cxema OJJHOCTOPOHHHMX JIOPOT, CBS3bIBAIOIIMX ITYHKTHI A,
(hyHIaMeHTaTbHBIE

B,C,D,F,uG.

A E

C F

1. Kakumn MaTpugaM MOXKET OLITH OpeaACTaBJICHA JaHHas CXeMa B
IIPOrpaMMHOM KoMILJIeKce?

0010100
1000000
0101000
1){1 000001
0001000
0010000
00000 10

1 -1-10 -10 0 0 0 0]
1 00 1 0000 0O
000 -11 1 -10 00
2|0 01 0 0 -1 0 -1-10
0O 1L 00000 1 0 0
0000 O0O0 1 0 0 -1
0 00 00 0 0 0 1 1]
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Komnerenmnus

3amanue

(01120000
1010100
1101010

3)|]0 010011
0101010
0011100
0 0010 0 O]
11 -1 0 1 0 0 0 0 O]
1 0 0 -1 0 0 0 0 0 O
0 001 -11 -10 00
410 o0 1 0 0 -1 0 -1 1 0
0 -1 0 0 0 0 0 1 0 O
0 0 000 0 1 0 0 -1
/0 0 0 0 0 0 0 0 -1 1]

2. IlocTpoiiTe, ucnoab3ys anroputM drepu, MapuIpyT, UCXOASAIUN U3
nyHkTa B, mpoxoasmuii mo BceM moporam MU MpHUBOJIAIIAs 0OpaTHO B
nyHKT B (9iinepoB 1UKI), €cau M3BECTHO, YTO M3 MyHKTa B MoxHO
COBEPUINTH MEePEX0]] TOJIbKO B MyHKT A, 1 myHKT C ObLI MOCeIIeH paHee
BCEX OCTAJIbHBIX MTYHKTOB.

3. B tabuuie npuBeieHbl PACCTOSHUS MEXKAY ITyHKTaMU:

A B C D E F G

A 1 1

B | 2

C 8 5

D| 6 7
E 2

F 3

G 3

Ucnonp3ys anroputm @opaa-benmana onpeaenute B€C HAMMEHbBIIETO
MyTH, TT0 KOTOPOMY MOKHO Joexath u3 G B myHKT E

CocraButens (u):

KaHJ. TEXH. HAyK, JoleHT Pemernukosa E.B.

(Pamunus, unuyuaner u dondcnocms npenodasamensi (et))
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