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1 leap TUCHUTIHHBI.
B pesymbraTe OCBOEHHS MaHHOW IUCHUIUIMHBI y OOYYaroIIerocss IOJDKHBI OBITh
chopMupOBaHBl KOMIIETCHIIMM OCHOBHOM MPOQECCHOHAIBHOW 00pa30BaTebHON MPOrpaMMBbl
OakanaBpuarta (nanee - OITOIT): OITK-1.
dopMupyeMble KOMIIETEHIHH, WHAUKATOPHI JOCTUKEHUsI KOMIETEHIN, 3HAHNS,

YME¢HUSA, HABBIKHA

Tabmuna 1 — MaaukaTopel JOCTHXKEHHS] KOMIETEHINH, (POpMUpYEeMble AUCIUTUIMHON

Kon 1 na3sBanune

NHaukaTops! JOCTHKEHUS

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

1 00IIEeNHKEHEPHBIS
3HAHUSI, METOIBI
MaTEMATHYCCKOI'O
aHanmm3a u
MO/JICINPOBAHUS,
TEOPETUIECKOT0 U
SKCIEPUMEHTAITLHOTO
HCCJICAOBaHUS B
npoeccnoHaIbHON
JeSITENIBHOCTH;

JUTSL MOJICTTIPOBAHHMS
MPUKIIaTHBIX U
WHPOPMALTUOHHBIX
IPOLIECCOB

KOMIIETCHIIMH xomnerenun no OITOIT JUCHUIIMHOMN

OIIK-1 Cnocoben OIIK 1.2 IIpumensier 3HaTh:

MPUMEHSTh METOMBI BEICIIICH U — OCHOBHBIC (DaKTHI, KOHICTIIINA W ITPHUHITATIBI
€CTECTBEHHOHAYYHBIE | JTUCKPETHON MaTEMATUKU JUCKPETHON MAaTEMAaTHKH.

YMmeTh:

— TpaMOTHO M10J1b30BATHCS
JIUCKPETHON MaTeMaTHKU;

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

Baapers:

- HaBbIKaMH PCUICHUA MPAKTUYCCKUX 3a/ia4 B

S3BIKOM

o0nacTH ANCKPETHOW MaTeMAaTHKH;

- HaBBIKAMU pPelIeHUs PO ECCHOHAITBHBIX
3a/1a4, UCTIOJIB3YSl METOJIbI TUCKPETHOM
MaTeMaTHKU

MecTO0 QM CHUTIIUHBI
JucuunnuHa BKIIOYeHa B MoOAyidb «CoBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH
OIIOII BO, yactp, popMupyemasi yuaCTHUKaMH 0Opa30BaTENbHBIX OTHOIICHWH. JlucIuruimHa
ocBanBaeTcs Ha 1 kypce B 1-2 cemecTpax.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabmumna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATHN

OO6m1as Tpy1I0eMKOCTh | BUJIBI yUeOHOM pabOTHI IO TUCIUILUIMHE, IPOBOAUMBIC O0bEm Hacos 1o
B pasHBIX hopmax dhopmam o0ydeHus
(0102]0)
1 O6mas TpyA0EMKOCTh JUCIIUILIAHEI 252
2 KonrakTHas paboTta oOyyaromuxcsi ¢ mpemnogasareneM (10 BHAAM y4eOHBIX 108
3aHATHH) (BCETO)
AynutopHas pabota (Bcero): 108
B TOM YHCJIE:
JIEKLIAU 36
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 72
3 CamocrosTenbHast pabota odyuatomuxcs (Bcero) 144
4 TIpomexyTouHast aTTecTanusi 00y4aronerocs —
3aueTt (1 cemectp)
3a4er ¢ oreHKoit (2 cemecTp)

3. Y4yeOHO-TeMaTHYeCKMI IVIAH U CO/iepPKaAHMe NUCHMILJIMHBI.




3.1 Y4eOHO-TeMATHYECKHI IJIAH
Tabnuma 3 - YueOHo-TeMaTHiecKuit T1aH 09HOM PopMbI 00ydeHHS

06111&.1';1 TpynoeMKoCTh 3aHATHH (4ac.) DOPMBI TEKYIIETO
E Paszgensl 1 TEMBI IUCLAILUIMHBL TPyROCM AynuTopH. KOHTPOIA U
KOCTb TIIPOMEKYTOIHOU
g 0 3aHATHIM (scezo 3aHATUS CPC aTTeCTaIuU
vac,) | KL MPAKT. yCIEBAEMOCTH
Cemectp 1
1. Teopus mnodxcecms 62 10 18 34 WupuBuayansH
oe 3aganue Nel
1 1.1 IlonmuOxkecTBa. Onepanuu Haj 24 4 8 12 Tect Nel
MHOXeCTBaMH. MOIIHOCTh MHOXECTB.
2 1.2. [Ipsimoe pou3BeACHHE MHOXKECTB. | 26 4 8 14 Tect Ne2
CootBetcTBusi. CBoMCTBa
COOTBETCTBHI.
3 1.3. ®yHKIMH. 12 2 2 8
2. Mamemamuueckas no2uxa 46 8 18 20 WHnuBuayansH
5 2.1. Bynessr byakmum. | 14 2 6 6 oe 3aj1anue Ne2
Ipencrasnenue B HOPMAJIbHBIX Tect Ne3
¢dhopmax.
6 2.2. MuHnMH3anus OyneBbix | 12 2 6 4
(hyHKIHIA.
7 2.3. llomHora cucrem OyneBrix | 10 2 4 4
(yHKIHIA.
8 2.4. Tlpunoxenus OyneBbix ¢QyHkumii | 10 2 2 6
K TCOPUHU PEICHHO-KOHTAKTHBIX CXEM
[Mpunoxenus: OyneBbIXx QYHKOMHA K
TEOpUU CXeM H3 (YHKIIMOHAIBHBIX
JJIEMEHTOB.
ITpomexyTouHas aTTecTanus 3a4yer
HUTOTI'O no cemectpy 1 108 18 36 54
Cemectp 2
1. Mamemamuueckas nocuka 74 8 20 46 WunuBumyansx
oe 3aganue Nel
1 1.1. Anrebpa BBICKa3bIBaHUH. | 24 2 6 16 Tect Nel
Jlornueckue CleICTBUSL.
2 1.2. AnreOpa npeauKaToB 28 4 8 16 WunuBumyansx
oe 3aganue No2
3 1.3. ®opmanbHbIE UCUUCICHUS 22 2 6 14 WunuBuayansx
oe 3aganue Ne3
2. OcHosbl meopuu 2pagos 70 10 16 44 WHauBuayanbH
4 2.1. OcuoBHble moHsTus Teopuu | 20 2 4 14 oe 3ananue Ned
rpadoB. Onepauun ¢ rpadamu. Tect No2
5 2.2. Huknel. [Inanapaocts. Packpacka | 24 4 6 14
rpada. JlepeBps. OctoB  rpada.
CBSI3HOCTS.
6 2.3. AnropuTMmbl pemieHds 3amad4 Ha | 26 4 6 16
rpadax.
[IpoMexyTouHas aTTecTarys 3a4eT ¢ OLICHKOMH
MTOI'O no cemectpy 2 144 18 36 90
| Beero: | 252 36 72 144
4 TlopsimoOK OLEHMBAHUSI ycleBaeMOCTH M CHOPMHPOBAHHOCTH

4




KOMIIeTeHUHI 00y4aierocsi B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
JI1sl TIOJIOKUTENFHOW OICHKH TI0 pe3yJbTaTaM OCBOCHHS JMCHIUIUIMHBI 00y4arolmeMycs

HEOOXOJMMO BBINIOJIHUTh BCE YCTAHOBIICHHBIC BHIBI ydeOHOW paboThl. OIEHKAa pPe3ylbTaToB

paboThI oOy4arorierocs B 6bauiax (Mo BuaaM) MpuBeeHa B Tadiuiax 4-5.

Tab6auia

4

bamnibHO-pelTuHTOBAs

obyyatoutuxcs o suaam (bPC)

OLCHKa pPE3YyJIbTATOB

ydeOHOH  PabOoThI

VYuebnas paborta |[Cymma  |BuIsl ¥ pe3yabTaTh OreHka B aTTeCTaluu Banst
(BuBI) O6amoB  |yueOHOI paboThI

Cemectp 1

Texymas yaebnas (80 JIex1ImnoHHbIC 3aHATHS 0,25 6aaa mocemeHre 1 JIEKIIMOHHOTO 4-10
pabota B cemecTpe (KOHCTIIEKT) 3aHATHA

(ITocenienne (32 3ansTHif)

3aHATHH 110 WuauBuyansHble 3a oqHO MHAMBHUIYAJIbHOE 3aIaHHE OT 5
PacIUCaHUIO U 3a1aHus (OTYET O o: 12 - 40

BBITNIOJIHCHUC
3aJlaHu)

BBITIOJTHEHUN
HHJIMBUTYaTbHOTO
3aIaHMs)

(2 paborsr)

6 6ammoB (BeinonHeHO 51 - 65% 3aaHmii)
7 6aJu1a (BBIIONHEHO 66 - 85% 3amaHmuii)
20 6anaoB (BeioaHeHO 86 - 100% 3amanuii)

Tecto (3 TecTa)

TectNel, TectNe3 5 6ayutoB (TTOPOTOBOE 3HAYUCHUE) 15-30
10 6ans0B (MakCHMaIIbHOE 3HAUCHUC)
TectNe2 5 6ans10B (MOPOTrOBOE 3HAUCHUE)
10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
Hroro no Tekymieii pagore B cemectpe 1 31-80
IIpomexxyrounas |20 Teoperudeckuit Bompoc 1 |2 6ania (IoporoBoe 3HaAUYCHIE) 2-4
aTTecTanus 4 6anaa (MakCHMaJIbHOE 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 (MaKCUMaJIbHOE 3HAYCHHE)
Pemrenue 3amaum 2. 2 paJuta (TOPOrOBOE 3HAYCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYEHHE)
Pemrenue 3amaun 3 2 paJuta (TOPOrOBOE 3HAYCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYEHHE)
HToro mo npoMeXyTo4Ho# aTTecranuu B cemectpe 1 (3auery) 10-20 6.

CyMMap]—[aﬂ OILICHKA IO JUCHHUIIJIMHE B CEMECTPE 1:

51-100 6.

CymMma 6aJutoB TeKyIeil 1 IpoMeKyTOYHON aTTeCcTalluu

Tabauua

5

bannpHO-pedTHHrOBas

obyuaromuxcs mo Buaam (bPC)

OIICHKa PpE3yJIbTAaTOB

yueOHOll  paboThI

VYuebHas padora |Cymma  |Bunsl u pe3ynbraTsl OneHka B aTTecTalluu Bannel
(BuIBI) O6amoB  |y4eOHOI paboThI

Cemectp 2

Tekymas yae6Has (80 NuauBuayanpHble 7 6a10B (BBITIOIHEHO 51 - 65% 3amanuii)

pabota B cemecTpe 3amanust (OT4ET O 10 6astoB (BBIMOTHEHO 66 - 85% 3amanwmii) |28 - 60

(ITocemenne
3aHATUHN 110
PacHUCaHUIO U
BBHITIOJTHEHHE
3aJlaHuil)

BBITIOJIHEHUN
WHIUBHYaJIbHOTO
3a/1aHus)

(4 pabotsr)

15 6anuioB (BemonHEeHO 86 - 100% 3amanmit)

Tecr (2 TecTa)

6 6a10B (IIOPOroBOE 3HAYCHNUE)
10 6anoB (MakcuMaJIbHOE 3HAYCHUE)

12- 20




HToro mo Texymieii padore B cemecTpe 2 41 - 80

IIpomexyrounas |20 Teopernueckuii Bonpoc 1 |2 6anma (moporoBoe 3HaUCHHE) 2-4
arrecranus (3a4eT 4 6an10B (MakCHMaIbHOE 3HAYCHIE)
C OIICHKOIA) Teoperndeckuii Bompoc 2 |2 6ania (IoporoBoe 3HaUYEHIHE) 2-4
4 6an10B (MakKCHMaIbHOC 3HAUCHIE)
Teopernueckuii Borpoc 3 |2 6asa (oporoBoe 3HaUCHHE) 2-4
4 pannoB (MakcUMajbHOE 3HAUCHUE)
Pemenne 3agaun 1. 2 6a0B (IIOPOroBOE 3HAUCHUE) 2-4
4 pannoB (MakcUMajibHOE 3HAUCHUE)
Pemrenue 3agauu 2 2 6aj1a (MOPOTOBOE 3HAUCHHE) 2-4
4 6an10B (MakKCHMaIbHOC 3HAUCHIE)
HTOro mo mpoMeKyTOYHO# aTTecTanuu B ceMectpe 2 (3a4eTy ¢ OIeHKOi) 10-206.
CyMMapHasi oleHKa 1o AUCHHILUINHE B ceMecTpe 2: CyMMa 0aJuIoB TEKYILEH U MPOMEXYTOUHON aTTeCTaluH
51-1006.

B mpoMexyTouHO#l arTecTaluu OIleHKa BBICTaBIsieTcs B BenomocTh B 100-0ammbHOIM
1IKajie ¥ B OyKBEeHHOM 3KBUBasIeHTe (Tabnuia 6)
Tabmuma 6 — Cootnecenue 100-6aymbHOM 1IKaIbl 1 OYKBEHHOTO SKBHUBAJICHTA OIICHKU

YpOBHU OCBOEHUSA Ox3amen 3auem
Cymma nabpannvix - .
Ganio8 JUCLUIUINHBI 1 Oyenxa byxeennviii axeusanenm bykeennviii
KOMITETCHIIN T 9KEUBANEHTN
86 - 100 [TpoasuHyTHIN 5 OTJIUYHO
66 - 85 [loBbImIIeHHBTI 4 XOpPOIIIO 3auTeHo
51 - 65 [Toporossiit 3 YIOBJIETBOPUTEIHHO
0-50 [lepBorit 2 HEYJIOBJIIETBOPUTEIEHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOEe, NPOrpaMMHOEe H Yy4eOHO-

MeTon4YecKoe odecnedeHue AU CIMIIAHBI.
5.1 YueOHas iuTeparypa
OcHoBHasi yueOHasi IuTepaTypa

1. Ky3nenoB O.Il. [/luckperHass maremaTuka JUIsl MHXKeHepa [DneKTpoHHbI pecypc] /
O.I1. Ky3HeroB - DJIeKTpOH. TEKCTOBBIC JIaH. - 6-¢ u3., crep. - Cankr-IlerepOypr - Jlans, 2009.
—400 c. Pexxum mocryna: https://e.lanbook.com/reader/book/220/#1/

2. JluckperHass MareMaTuKa [DIEKTPOHHBIA pecypc] : B 2 4. : ydyeOHOE MocoOue s
cryaenToB By30B. Y. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBoky3Henkuii uH-T
(¢ui.). - Hooky3neuk : HOU KemI'V, 2018 - 160 c. - bubnuorp.: c. 146-147. — Pexum
nocryma: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JononHuTebHAs yyeOHas JUTEpaTypa

Penpkun, H.I1. luckpernas maremaTuka [ DnexkTpoHHbIN pecypc]: yueonuk / H.I1. Penpkun —
DJEeKTpOH. TEKCTOBbIe NaH. - MockBa: @usmariaut, 2009. — 264 c¢. — I'pud «PexomeHI0BaHOY
YMO 1o KJIacCM4ecKOMy YHHBEPCUTETCKOMY O0Opa30BaHUIO B KauecTBE Yy4yeOHMKA JUIs
CTYZICHTOB BBICIINX Y4eOHBIX 3aBEJACHUH, 00yJaromuxcs 1o HarpasiaeHusM noarorosku 010100
«Maremarukay, 010200 «Marematuka. Ilpuknagnas wmaremaruka», 011000 «MexaHuka.
[MpuknanHas Marematuka». — Pexxum mocryma: http://e.lanbook.com/view/book/2293/

KymukoB B.B. [luckpernas maremaruka [DJIEKTpOHHBIN pecypc|: yueOH. mocobue / B.B.
KynukoB. - OnekTpoH. TekctoBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum pocryna:
http://znanium.com/bookread.php?book=126799

[eBenes, FO.I1. JluckperHas maTematuka [DIeKTpOHHBIN pecypc]: yuebH. mocobue / FO.IL
[lleBeneB. - DnexTpoH. TekcToBble AaH. — CaHkT-IletepOypr : «Jlanby, 2008. - 592 c.- Pexxum



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

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

5.2 MarepuajJbHO-TeXHUYECKOEe H

JTUCIHHUILINHBI.

NMporpaMMHoe

VY4eOHble 3aHATHS IO AUCLUILIMHE NPoBOAATCS B yueOHbIx ayautopusax KI'TIM ®I'BOY

BO «KemI'V»:

o0ecmeuyenmne

404 YueOuast ayquTopust ISl IPOBEICHUSL: YueOHBIH

- 3aHATHH JICKLIHOHHOTO THIIA; Kkopryc Ned.

- TPYIIIOBBIX ¥ HHAWBUIYaIbHBIX KOHCYIbTALNI;

- TEKYILIEro KOHTPOJIS M POMEKYTOYHON aTTECTALIHH. 654079
Croenuaau3npoBaHHas (yueOHas1) Medesib: JOCKa MeJIoBasi, kKadeapa, CTOIBI, CTYIIbS. '
OodopyaoBanme: nepenoctoe - HOyTOyK, SKpaH, IPOEKTOP. Kemeposckas
Hcnonnsyemoe nmporpammuoe oGecneuenne: MSWindows (MicrosoftimaginePremium 3 year|o6macTsb, T.
1o cyonuueH3noHHoMy goroopy Ne 1212/KMP ot 12.12.2018 r. 1o 12.12.2021 r.), LibreOffice HoBoKy3HeIIK,
(cBoObomaO  pacmpoctpansemoe  [10),  Supmekc.bpayszep  (oTeuecTBeHHOE  CBOOOIHO
pacnpoctpansiemoe I10). Tp-KT
Hurepner ¢ odecneyenuem gocryna 8 dUOC. Meramnypros,

.19
603 YueOHas ayqutopus Al IPOBEACHUS: VyeOHbIit

- 3aHATUH JEKIMOHHOTO THIIA; xopryc Ned.

- 3aHATUI CeMUHAPCKOro (MMPaKTHYECKOr0) TUIIA,;

- TPYIMIIOBBIX ¥ HHAWBUIYAIbHBIX KOHCYIbTAIINI; 654079

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTallu. '
Crenuaau3upoBanHas (yae0Has) MeGeJib: J0CKa MEJNOBasi, CTONbI, CTYIIb. Kemeposckas
OGopyaoBaHue sl NMpe3eHTANMH Y4eGHOr0 MAaTepHaia. nepenocHoe - HOYTOYK, 3KpaH,|00JIacTh, T.
IPOCKTOD. ) . ) . HoBoxky3Helk,
Hcnoan3yemoe nporpammuoe odecrieuenne. MSWindows (MicrosoftimaginePremium 3 year
o cyonuueH3snoHHoOMy noroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice Tp-KT
(cBobomHO pacnpoctpansemoe [10), Mpich 2 (cBoboxHo pacmpoctpansemoe 110), FoxitReader Meramnnypros,
(cBobogro pacmpocrtpansemoe I10), Firefox 14 (cBobombo pacmpoctpansemoe I10), QGIS|x. 19
(cBobomuO pacnpoctpansemoe [10), UML-auarpammel (OecruiaTHast BEpCHS).

HurepHer ¢ od6ecneyenuem gocryna B IUOC.
604 Yuebuas ayauTopus AjIs IPOBENECHHS: YueOHsIit

- 3aHATUH JEKIMOHHOTO THIIA; xopryc Ned.

- 3aHATUI CEMHUHAPCKOTO (MMPaKTHUYECKOT0) THIIA;

- TPYIMIIOBBIX M HHAWBHUIYAIbHBIX KOHCYIbTAIINI; 654079

- TEKYIIEro KOHTPOJISt ¥ IPOMEXYTOYHOM aTTeCcTaly. '
CneuunajauzupoBanHas (yueoHasi) MefeJib: J0CKA MEJIOBast, CTOJIbI, CTYJIbSL. Kemeposckas
OGopyaoBaHue 151 Mpe3eHTAIMH Y4eGHOr0 MaTepHajia. nepeHocHoe - HOYTOYK, dKpaH,|00JIacTh, T.
IPOCKTOD. ) . ) . HoBoxky3Helk,
Hcnoan3yemoe nporpammuoe odecredenne. MSWindows (MicrosoftimaginePremium 3 year
o cyonuteH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice 1p-KT
(cBobomuO pacmpoctpansemoe I10), FoxitReader (cBobomgno pacmpoctpansemoe [10), Firefox Mertamnypros,
14 (cBobomHo pacmpoctpansiemoe [10), fAnnmexc.bpayszep (oredectBeHHOe CcBOOOAHO|q. 19
pacnpocTtpansiemoe [10).

HHTepHer ¢ o0ecneyenuem aocryna B IUOC.

5.3 CoBpemenHble  mnpodecCHOHAJIbHbIE  0a3bl  JaHHBIX W
HH(pOpMaLMOHHBIE CIPABOYHBIE CHCTEMBI.

1. WudopmanmonHnas cucrema «OOIIEPOCCUNUCKUI MaTEMAaTUYECKUN MOPTAI», PEKUM
nocryma : http://www.mathnet.ru/

2. WHOpMalmoHHAs cHcTeMa «DKCHOHEHTa» - LEHTP HMHXCHEPHBIX TEXHOJIOTUH U

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

3. basa mannbix Science Direct (6omee 1500 xypuanoB u3garenbctBa Elsevier, cpeau
HUX M3JIaHMs 10 MaTeMaTHKe U nHPOpPMaTHKe), pexxum gocrtyma :https://www.sciencedirect.com
4. Wudopmannonnass cucrema «EnuHOe OKHO jgoctynma K HH(GOPMAIMOHHBIM

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


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

5. ba3pl nMaHHBIX W aHAIUTHYECKHWE ITyOJIMKAIMM Ha MopTale «YHUBEPCUTETCKAS

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

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1. TeMbl NUCHMEHHBIX Y4EOHBIX Pa0OT

Tabnuma 7 - TeMbl MUCbMEHHBIX YIEOHBIX paboT

Paznen | Tembl | KoHTpoJIbHBIE TOUKH
Cemectp 1
Teopus MHokecTBa U onepaluyy HaJl MHOKECTBAMM. Tect Nel
MHOYECTB
OtHowenus. CBoiicTBa OTHOMIEHUH. DYHKIIMH Tect Ne2
DKBUBAJICHTHBIC MPEOOPA30BAHMSI MHOXKECTB. NunuBuayansHOe
Onepanyu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIIICHUH. 3aganue Nel
Marematnuec | ByneBsl pyHKINHT Tect Ne3
Kasi JIOTHKa
HopwmanbHbie hopMbl ipeacTaBieHus OyneBbIX NunuBuayansHOE
¢bynkuuid. [TonmHoTta cucrem OyneBbIX QyHKIUI 3ananue Ne2
Cemectp 2
Marematnuec | BrIcka3biBaHUeE. Jlornueckue orepauuu Hax | TectNel
Kasi JIOTHKa BBICKA3bIBAHUSIMU.
Jlorumdeckoe ciiefoBanue GopMyIt anreopb NunuBuayansHOE
BBICKA3bLIBaHUH. 3agaHue Nel
[Ipenukatel. JIornueckue u KBaHTOPHBIE oniepanuu Hax | MHauBuayambpHOE
npenukaramu. Jlornueckoe cnegoBanue GopMy 3aganue No2
JIOTUKH TIPEIUKATOB.
Wcuucnenue BrickazbiBaHuil. Teopusi €CTECTBEHHOTO NunuBuayansHOeE
BBIBOJIA 3ananue Ne3
OcHoBBI OCHOBHbIE TIOHATHS U OTIpEIeNIEHUs] TEOpUH IrpadoB. Tect Ne2
Teopun AnroputMmsl Ha rpagax NunuBuayansHoe
rpaos 3agaHue Ned

6.2. IlpumepHble BONpoOCHI M 3aJaHus / 3aJa4u JIs

arTrecranmum

Pa3zoen 1. Teopus muosicecma

NPOMEKYTOYHOM

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMHU. MOIITHOCTH MHOKECTB.

Ipumepnvie meopemuueckue 80npocwl

I. Yro Takoe MHOxkecTBO? KTO sABIsieTcss oOcCHOBaTelneM Teopun MHOXkecTB? Kak

obo3Hayaercs MNPUHAJIC)KHOCTh HUJIM HE NPUHAMIC)KHOCTH HCKOTOPOTO 0o0BeKTa X MHOXCCTBY

A?

2.  OObsacHUTE

0COOEHHOCTHU 3aaaHus MHOXKECTB

pa3siiInuHbIMU

crocobamu:

MNEPCUUCIICHUCM, XaPAKTCPUCTUICCKUM NIPCAUKATOM, Hopom,ua}omeﬁ HpOHCHYpOﬁ.
3. Yto Takoe MOIIHOCTDb MHOxecTBa? Kakne MHOXKECTBA HAa3bIBAIOTCS YKBUBAJICHTHBIMU?
Kak 0003Ha4aeTcs 3KBUBAJIEHTHOCTh MHOXKECTB?

4. Kakoe

MHOKE€CTBO  Ha3biBaeTcsi mycTeiM? Kakoe

MHO>KECTBO

Ha3bIBACTCs

yHUBepcanbHbIM? Kak 0003Ha4YaroTCs MyCTOE U YHUBEPCATHHOE MHOXKECTBA?

5. Kakoe MHO>X€eCTBO Ha3EBIBAcTCs ITOAMHOXKECTBOM MHOKecTBa A? KaknuMu cBolicTBaMu




o0nasiaeT OTHOIICHHWE BKIIIOUEHUSI MHOXKECTB? B kakoMm ciydae MHOXecTBa paBHBI? B uem
OTJIMYHME MEXAY COOCTBEHHBIMU U HECOOCTBEHHBIMU MOMHOKECTBAMHU MHOXecTBa A?

6. Kakoe MHOeCTBO Ha3bIBalOT OyseaHOM MHOkecTBa A? ChopMymupyiTe U TOKKUTE
TEOpeMy O MOLTHOCTHU OyJeaHa KOHEYHOIO MHOKECTBA.

7. Onpenenure, Kakue onepanuyd M Kak MOXHO IPOM3BOJUTH HaJ MHOkecTBamH. Kak
n300pakaeTcs pe3yabTaT 3TUX ONepaluil Ha ruarpammax Jinepa — Benna?

8. 3anummMre  OCHOBHBIE  3aKOHBI  TEOPHUM  MHOXKECTB  (MIEMIOTEHTHOCTbD,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTb, JUCTPUOYTUBHOCTH, IOIJIOUIEHUE, CBOWCTBA IMYCTOIO
MHOECTBA U YHUBEPCYMa, MHBOJIOTUBHOCTb, 3aKOHBI /e MopraHa, CBOMCTBa AOMOTHEHUS).

9. ToxaxuTe 3aKOHbI TEOPUHA MHOMXECTB METOI0M B3aUMHOI'O BKJIFOUEHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUYECKHE IPEAMKAThl MHOXECTB, IMOJIYYaOLIUXCS B
pe3yJbTaTe BHIIOJHEHUS ONepaluii nepeceuyeHus, 00beIUHEHMS U JIOTIOJIHEHHUSI, €CIIU U3BECTHBI
XapaKTEPUCTUUYECKUE MTPEAUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxkuTe 3aKOHbI TEOPHUHM MHOXKECTB C TIOMOIIBID XapaKTEPUCTUUECKUX
MIPEANKATOB.

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

13. B xakoM ciryyae roBOpSIT, UTO MEX1y MHOKecTBaMu A U B ycTaHOBI€HO B3auMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH paBHOMOIITHOCTb OECKOHEUHBIX MHOXKECTB?

15. Kakue MHOXecTBa Ha3bIBAlOTCSI CYETHBIMU ?

16. Jlokaxxute TEOpeMy O HECUETHOCTH MHOXXECTBa BCEX JACHCTBUTEIBHBIX YHCEI
orpeska [0;1].

17. Kakne MHOK€CTBa Ha3bIBAIOTCS KOHTUHYAJIbHBIMU?

18. ChopmynupyiiTe akcCHOMY MaTeMaTHYECKON MHIYKITHH.

IIpumepnvie npaxmuueckue 3a0aHus

1. lanbr mHOkecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiigure MHOXKECTBO
(XeY)Nz

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

3. JIOKa)KuTe TOXKAECTBO TPEMs ClIOCOOaMHU MPH MOMOIIM AUarpaMm Diinepa — BenHa,
METOJIOM XapaKTEPUCTUICCKHUX MPETUKATOB M METOJIOM B3aUMHOTO BKIroUeHHs. A, B, C —
Mpou3BoJIbHBIE MHOkECTBA (A(B)UC =(AUC)N(BUC).

4. MakcuManbHO YIIPOCTUTE BRIPAXKEHUS, TTOJIb3YsICh OCHOBHBIMU 3aKOHAMHU TEOPUU
MHOXKECTB ((AU(BHB))ﬂ((z\ﬂ(EUD))UC))U(_ZU(AU(B nb))

5. JlokaxxuTe METOI0M MaTeMaTUYECKOW WHIYKITAHU:

1-4+2-7+3-10+...+n(3n+1) =n(n+1)°.

Tema 1.2. [Ipsmoe npoussenenre MHO)kecTB. CooTBeTcTBUSA. CBOKMCTBA COOTBETCTBUM.

IIpumepHvie meopemuueckue 60npocol

1. Yro siBRsieTcs pe3ynbTaToOM MPSIMOTO MPOU3BEACHUS ABYX MHOeCTB? UTo sgBisieTcs
pEe3yIbTaTOM BO3BEJEHHUS MHOXKECTBA B HATYPAJIbHYIO CTETICHb?

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

3. Uro Takoe n-mectHoe oTHomieHue? Kakoe OTHOIIEHHME Ha3bIBaeTCsi OMHAPHBIM
(cooTBercTBHEM)? Kakoe cOOTBETCTBHE HA3bIBAETCSI OTHOIICHHEM Ha MHOYKECTBE?

4. B yem omimuue oOJacCTH OTHPABJICHHUS W OOJACTH TNPHUOBITUS COOTBETCTBHUS OT
obyacty onpenenaeHus 1 00JacTH 3HAYEHUN COOTBETCTBHUS?
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5. Onumute cnocoObl 3aJaHusi cOOTBETCTBUA (Tpaduyeckuii cmocod, auarpamma,
MaTpHIia).

6. Kakoe oTHOLIEHME Ha MHOXECTBE HA3bIBAETCS TOXKIECTBEHHBIM (OTHOILIEHUEM
uaeHTnyHoctr)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue onepauusM HaJ COOTBETCTBUSAMM: JTOINOJHEHUE COOTBETCTBHS,
MIOCTPOCHHE 0OOPATHOTO COOTBETCTBHS, 00BEIMHEHHE, TIEPECEUCHNE, KOMITO3UIIHSL.

8. Kak nocTpouTh MaTpulibl COOTBETCTBUI, OIYUYaIOUIUXCS B PE3yIbTaTe ONepauil u3
MPEABIIYIIEr0 BOMPOCa, UCIOIb3Ysl MATPHUILIBI UICXOHBIX COOTBETCTBUM?

9. Uto Ha3bIBAIOT CTENEHBIO OTHOIICHUS HA MHOKECTBE?

10. Yto takoe orpanndyeHue cooTBeTcTBUsA? CyXE€HHUE COOTBETCTBHUSA?

11. Yro Ha3pIBalOT CEUEHUEM COOTBETCTBUA MO 3jeMeHTy? Onpenenure MOHATHE
«(axTop-MHOXKECTBO MHOXKeCTBa M 1O COOTBETCTBUIO P.

12. Yto Takoe MNpOEKUUH COOTBETCTBUA? YCTAHOBUTE CBS3b IOHATUS «IPOEKIIMHU
COOTBETCTBUS» C IIOHATHEM «CEYEHUE COOTBETCTBUS IO DJIEMEHTY.

13. Yro Ha3pIBAIOT MpOEKIKeEi n-MecTHOTO oTHOMEeHUsA? Kaknue oHl ObIBatoT?

14. Yo Ha3bIBaeTCS S,APOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOILIEHHE HAa MHOXECTBE HAa3bIBAIOT pe(ICKCUBHBIM,
aHTUpe(ICKCUBHBIM, HEpeQIICKCUBHBIM? B 4eM oTIn4ne CHMMETPUYHBIX, aHTUCHUMMETPHYHBIX
Y HECUMMETPUYHBIX OTHOLIECHHUI Ha MHOecTBe? Kakue OTHOIIEHUS! HA MHOKECTBE Ha3bIBAKOTCS
TPaH3UTUBHBIMHU? B KakoM cilydyae OTHOILIEHHE Ha MHOYKECTBE Ha3bIBAETCS MOJHBIM?

16. Kak MOXHO HMCHOJIb30BaTh MAaTpUlbl KOHEYHBIX OTHOUIEHUN HAa MHOYKECTBE IS
MIPOBEPKU UX CBOUCTB?

17. Kakoe OTHOIIEHHE HAa MHOXECTBE HA3bIBAETCS SKBUBAJICHTHOCTHIO? UTO Takoe
KJacc OSKBUBaICHTHOCTH? Kakumu cBoicTBaMH 00Jalal0T KJIACCHl OKBUBAJICHTHOCTHU?
ChopmynupyiiTe U JOKKHUTE Te-OpeMy 00 OTHOIICHUH YKBUBAJICHTHOCTH.

18. Kakoe oTHOIIEHHE Ha MHOKECTBE Ha3bIBaeTCs mopsikoM? B uem otnuune ctporo u
HECTpPOro mnopsakoB? B dyem oTiaumyne MOAHOTO M 4YacTHUYHOro mnopsakoB? Kak Ha3biBarOT
MHOKECTBA C 33/IaHHBIM Ha HUX MOJIHBIM NopsiaAkoM? Kak Ha3bpIBalOT MHOXKECTBA C 3aJaHHBIM Ha
HUX YaCTUYHBIM NOPSAIKOM?

19. Kakue »5ieMEHTHl YIOPAJOUYEHHOTO MHOXECTBA HA3BIBAIOTCS HAMOOINBIINA,
HauMeHbIMii? Kakue 3JeMeHTHI yMmopsSJ0UYeHHOTO MHOXKECTBAa HA3bIBAIOTCS MaKCHUMAaJbHBIMU,
MUHUMaIIbHBIMU? Kakue 0OBEKTHI COCTaBISIOT BEPXHIOI M HIDKHIOK TPaHU YIOPSIOYEHHOTO
MHOkecTBa? Kak Ha3pIBalOT HAMOOJIBITYIO0 HIDKHIOK W HAUMEHBIIIYIO BEPXHIOIO TpaHu?

20. Kak noctpouTts [uarpamMmmy Xaccd 4aCTUYHO YIOPSIOYEHHOTO MHOXeCTBa?

Ilpumepnvie npakmuueckue 3a0aHUs.
1. Jlamo A= fab.c} B=1{234} RcAxB  RcB?  A={a1)(@2)b3)(c2)(c3)(ca)

P = {{L1).(21).(2.2) (23).(24).(33) (44)} Uzobpasure P, P2 rpapumueckn. Haiimure MmaTpuiy (AP

HpOBepBTe C MOMOIIBIO MaTpHIlbl, ABJISICTCA JIU OTHOIICHHC P2 pe(i)HeKCI/IBHI)IM, CUMMCTPUYHEIL,

AHTUCUMMECTPUYHBIM, TpaH3I/ITI/IBHBIM?

2.  Haiigute  obmacte  ompedeneHus,  0o0JacTh  3HAYEHWH  OTHOIICHHS
PcR? (xy)ePex?+y?=1. SIBnsercs U orHomieHHEe P pedreKCHBHBIM, aHTHUPE(ICKCHBHBIM,
CUMMETPUYHBIM, aHTHCUMMETPHYHBIM, HE CAMMETPUYHBIM, TPAaH3UTUBHBIM? OOOCHYITE OTBET.

Tema 1.3. ®ynkuunu. COOTBETCTBUSA U PESIIUOHHBIE 0a3bl TaHHBIX.

IIpumepnvie meopemuueckue 60npocwl

1. Yro Takoe pynkiua? Uto sBiseTcs apryMeHTOM U 3HaYeHHeM (pyHkiuu? Uto Takoe

MecTHOCTh GyHKIMKu? Kakast pyHKIus Ha3pIBaeTCs oneparuen?

10



2. YeMm ornuuaroTcs 00IACTh OMpENeNeHHus W 0o0iacTh 3HadeHHWs (DYHKIMU OT ee
MHOXECTBA ONpeIeNIeHUss U MHOXKecTBa 3HaueHui? Kakas (yHKIMs Ha3pIBaeTCs TOTATbHOMN?
Kaxkas pyHKkIus Ha3pIBaeTCS YaCTUIHOM?

3. Kakoii snemeHT Ha3bIBalOT oOpa3om anemeHTa a? Kakol 537JeMEHT Ha3BIBAlOT
npoobpazom anementa b? Uto HasbiBaloT 00pazoM MHokecTBa? UTO Ha3bIBalOT Mpoodpazom
MHOkecTBa? Uto Takoe o0pa3z pynkuuu? Yro Takoe mpoobdpa3 GyHKITUU?

4. Kakme ¢QyHKIMKM HA3BIBAIOT WHBEKTUBHBIMH? Kakwe (YHKIIMU HAa3BIBAIOTCS
CIOpBEKTUBHBIMU? UTO Takoe OueKkius?

5. KakoBa ocobenHocts 00o03HaueHust kommo3uimu (yaknuit? Kak Ha3bpiBaroT
KOMITO3HIINIO () YHKITHIA?

IIpumepnvie npaxmuueckue 3a0anus
1. Onpenenute oOpa3 u nmpoodpa3 pyHkuuu f:R—>R f(x)=sinx. Ykaxure, sABIseTCS

JIM COOTBETCTBHE f  (DYHKIMEH.
2. Onpenenute o6pa3 moamuoxkectBa C — R — f(C) u mpoobpa3 nmoamuoxkecTBa DR —
f1(D) mna pynkimm f:R—>R, f(x)=x%, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. qns pynkuuii R—R f(X)=2x+1, g(x)= , HalauTe cyneprnosuuuio (fog)(x).

x2+2
Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. byness! ¢pynkuuu. [IpeacraBienne B HOpMaJbHBIX (OpMax.
IIpumepnvie meopemuyeckue 0npocol

1. Kakas ¢ynxuus Ha3biBaetrcs OyneBoi? CKOIBKO BCEro MMeEET 3HA4eHUH N-MecTHas
OyneBa ¢ynkmusa? Yto takoe Tabiuia UCTUHHOCTH OyneBoil ¢pyHkumu? Kak ycranaBiamBaercs
JeKCUKOTpadhUIeCcKuil opsiok?

2. 3anumuTe TaOJUIBI HCTUHHOCTUM OCHOBHBIX OYJ€BBIX (QYHKIUI: OTpULIaHuS,
KOHBIOHKIIUY, AU3BIOHKLINN, UMIUIMKALUY, YKBUBAJEHTHOCTH, CYMMBI 10 MOJYJIO 2, IITpHUXa
leddepa, crpenku ITupca.

3. B KakoM nopsaKe BBIIOJHSIOTCS JIOTHYECKUE OTEPALlMH, €CIIM MHOE HE YCTAaHOBIIEHO
cKkoOkaMu?

4. Jlokaxure BCE OCHOBHBIE 3aKOHBI OyineBOll anredphl, MOCTPOCHHEM TaOJUI]
HCTUHHOCTH.

5. B kakoMm ciyuae nepemeHHas OysieBOi (yHKIIMHM HAa3bIBAETCS CYLIECTBEHHON?

6. Kak moctpouts nBoiicTBeHHYI0 (QyHKIMIO 10 Qopmyne? Kak mocTpouth
IBOMCTBeHHYIO (QyHKUMI0O 10 Tabnuue uctuHHoctu? Kakas (QyHKUMS — Has3bIBaeTcs
CaMOJIBOMICTBEHHOM ?

7. Kakumu cBoiicTBaMu 001aJjaeT ABOMCTBEHHOCTD?

8. JlokakuTe MpUHIIMIT ABOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3BIOHKT?

10. Kakast ¢popmyIia Ha3bIBaeTCsl AM3BIOHKTHBHOW HOpMabHOU (opmoit (JJHD)? Kakas
dbopMyina Ha3bIBaeTCsI KOHBIOHKTUBHOW HOpMaibHOU opmoii (KHD)?

11. Jlokaxkxute TeopemMy o mpencTaBieHun ao0oit OyneBoit pynkiuu B JJHO (KHD).

12. Jlokaxxute EpBYIO M BTOPYIO TeopeMsbl [1IeHHOHA 0 pa3nokeHnun OyineBoi GpyHKIINN
0 NTEPEMEHHBIM.

13. Yo Takoe KOHCTUTYEHTA €MHHULIbI, KOHCTUTYEHTA HYJIs?

14. Kakast ¢popmyna Ha3bIBa€TCsl COBEPIICHHOW AU3BbIOHKTHBHON HOpMalIbHOW (hopMOi
(CAH®)? Kakas ¢opmyia Ha3bIBaeTCs COBEPIICHHONW KOHBIOHKTUBHOW HOPMaJbHOW (opMmoit
(CKH®)?
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15. Kakue npeobpazoBaHust HEOOXOUMO cienaTh, 4To0bl popmyny npuBecta B CAHD
(CKH®D)?
16. Kakx noctpouts CIAH® (CKH®), ecnu yHkiusa 3amaHa Tabauield HCTHHHOCTH
(cnenctBue 2 Teopem lllenHona)?
IIpumepnvie npakmuyeckue 3a0anus
1. TloctpomB TabnMIbl MCTUHHOCTH COOTBETCTBYIOIIMX (YHKUMH, BBIACHUTE,

SKBUBAJICHTHBI JTU QOPMYJIBL v U O U:(x_> y)@((y—)f)—)x- y) yO=Y-Z>X.
2. Ykaxure Bce QUKTUBHBIE NepeMeHHble GyHkuu f (x,y,z) = (10101010) .
3. IloctpoiiTe nBOMCTBEHHYIO (DYHKIMU f = (xvyv Z)~t V X-Y-Z, UCIIOJIB3Ys MIPUHIIKII

JBOMCTBEHHOCTH
4. Tloctpoiite nBoiicTBeHHyr0 (ynknuu  f =(1000001110001100), HCHONIBL3YS

ONpeieTICHHUE.
5. C mnoMompl0 3KBUBAICHTHBIX MpeoOpa3oBanuil moctpoiire JHD Qynkuun

f (Xl,Xz,XS)Z(Xl\/YZ \/Yg)'(X]_'XZ 4 X3)-
6. Ilpencraspre B CAH® u B CKH® ¢yHKIuIO, MONB3YIACh CIEACTBUEM 2 TEOpeM
llerHona f (xq,%,, X3)=(01010001).

7. C TOMOIBI aHAIUTUYECCKUX MPeoOpa3oBaHUU  MpEACTaBbTe  (YHKIUIO
f (Xl,xz, X3) =(X1v X2)—> X3 B CIH® u 8 CKH®

Tewma 2.2 Munumu3zaius OyneBbIX (yHKITHIA.

IIpumepnvie meopemuueckue 60npochl

1. Kak onpenensiercs cnoxxknocts JJHD? Kakyro JIH® Ha3piBatoT MUHUMAaIBHOM?

2. YUto takoe uMIUIMKaHTa Gopmyisl @? B kakom ciiydae uMIimkanta (GOpMyJbl @
Ha3bIBAECTCsI IPOCTOM?

3. Kakas JIH® HassiBaeTcs cokpameHHo? Kak mnocrtpouts cokpamieHHyro JIH®
metonom KsaitHa?

4. Kakas JIH® nazpiBaeTcs TynukoBoi? Kak nomyuuts Tynukossie JJH® nmo marpuie
Kgaitna?

5. Kak crpoutcs kapra KapHo st 3-mecTHbIX U 4-MecTHbIX QyHKumid? Ilo xakomy
IpaBWly BBLAEIAIOTCS mpsMoyroabHuku KapHo? Kak cocTaBuUTh HPOCTYI0O HMIUIMKAHTY IO
npsimoyronbHUKY KaphHo? Kak npumensercs kapra KapHo 111 MUHMMM3aUUMM 4acTUYHOMN
OyneBoil pyHKUIMN?

6. Kak c¢ mnomompro bneiika — Ilopenkoro mnomyunts cokpamennyro JH® wu3
npousBoabHoi JTHD?

7. TlepedpopmynupyiiTe Bce H3BECTHBIE BaM airopuTMbl MuHuMuzaiuu JH®D ans
muHnMu3anuu KHO.

IIpumepnvie npakmuueckue 3a0anus

1. Haiinute munumansayio JIH® ¢ momomipio Meroma Ksaitma u kapt Kapno mns
bynxuu f = (01010111).

2. C momompro kapt Kapro mocrpoiite MIAH® 11t 9acTH4HO omnpeesieHHON (DyHKIAN
f=(01--01-1) (mpovepkH COOTBETCTBYIOT HEOTPEICICHHBIM 3HAUCHHSIM)

Tema 2.3. IlonHoTa cucteM OyneBbIX (YHKIIMHA.

lIpumepnvie meopemuueckue 60npochl

1. Kak cpaBHuBaroTcsi HA0OpBI apryMeHToB OyineBoi ¢pynkuuu? Kakas OyneBa pyHKuus

Ha3bIBACTCSI MOHOTOHHOW?
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2. ChopmynupyiiTe MyHKTHI alropuT™Ma IJsl MOCTPOCHHS MoiuHoMa JKeralkuHa u3
teopeMsbl JKerankuna. B kakom ciyyae noauHoM JKerajJkvHa siBIS€TCS JIMHEHHBIM?

3. Kak moctpouts monuHOM JKeraakuHa METOJ0OM HEOIPEASTCHHBIX KOd(hHUIIEeHTOB?
Kak nmoctpouts nosmuom XKerajikuHa, UCOJIb3ys TpeyroiabHuk [lackansa?

4. Kakas OynmeBa (yHKIus Ha3piBaeTcsa JduHeHHOW? Kak mpoBepuTh JTUHEHHOCTH
(YHKIIUU METOJIOM HEOIpeIeIEHHBIX KO (UIIMEHTOB, HE CTpos monnHoM JKerankuna?

5. Uro Ha3bIBaeTcs 3aMBIKAHHEM HEKOTOPOro MHOXKecTBa OyieBbix ¢(yHkimii? Kakoe
MHOX€ECTBO OyJIeBBIX (DYHKIIMI HAa3bIBAETCS 3aMKHYTHIM?

6. JlokaxxuTe 3aMKHYTOCTb MHOXeCTBa OyNeBBIX (DYHKIHHA, COXPaHSIOUUX HYIIb.
Jlokaxkute 3aMKHYTOCTb MHOKECTBa OyJeBBIX (DYHKUMN, COXpaHSIOMMX equHUIly. JloKakuTe
3aMKHYTOCTb MHOXECTBAa MOHOTOHHBIX OyJieBbIX (yHKIUH. J[OKa)KUTe 3aMKHYTOCTh MHOXECTBA
CaMOJIBOMCTBEHHBIX OyieBbIX (GyHKUIUN. JlOKaKUTE 3aMKHYTOCTb MHOXECTBA JIMHEHHBIX
OyJeBbIX (YHKIIUH.

7. JoxaxuTe TeopeMy O cBoMcTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIx (yHKIIMI Ha3bpIBaeTCs oiHoW? Kakas monHas cucrtema
OyseBBIX (YHKIIHI Ha3bIBaeTCs 6a3ucoM?

9. Chopmynupyiite Teopemy [TocTa 0 MOTHOTE CUCTEMBI OYIEBBIX (QYHKITHIMA.

10. lokaxwuTe TeOpeMy O TOM, YTO KKIBIH (PYHKIIMOHATBHO-TIOHBINA OAa3HC COMSPKHUT
He Oosiee yeThIpex OyIeBbIX (PYHKIIHA.

Ipumepnsie npakmuyeckue 3a0anusl

11. TIIpoBepsbTe, sBsieTCA U QYHKIHS f (X, %9) = (% D X)) & (X ~ Xo) MOHOTOHHOM

12. C momomipio MeTosia HEeompeaeeHHbIX KOA((UIIMEHTOB BBICHUTE, SBISIETCS JIH
TUHEHHON QyHKIUS f (%, %) = (1001)

13. C noMompio 3KBUBAJICHTHBIX MPe00pa3oBaHUil MOCTpoiTe monuHoM JKeralkuHa u
BBISICHHTE, SBIAETCS M GyHKUmA f(X,y)=X— yDX-y JIMHEHHOM.

14. Beisacuure, nmonHa qu cuctema QyHKIMA {X-y, XxvYy, XDy, X-yDy- 2@z X}-
15. ITposepsTe, ABIIAETCS m cucTema byHKuMi 6azucom
{xey®dz, x-ydz-xdz-y, 0, I}.

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

[Tpunoxenus 0yneBbIX QYHKIHMM K TEOPUU CXEM U3 PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocol

1. Yro Ha3bIBaeTCS MEPEKIIOYATENHHON (peneitHo-koHTakTHOM) cxeMoii (PKC)?

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

3. B xakom cirydae OyneBa ¢pyHKIMA Ha3biBaeTcs GpyHKIuei npoogumoctu PKC?

4. Kakum PKC cOOTBETCTBYIOT KOHBIOHKIUS U TU3BIOHKISA?

5. Kakne PKC HaspiBatoTca paBHOCWIbHbIMU? Kak Bbramcisgercs cinoxHocts PKC?
O06ocHyiiTe SKBUBaJICHTHOCTh MHOXKECTB Beex OyneBbix pyHkuuit P2 u Bcex PKC.

6. Onumunre ocHOBHBIE 3aaaun Teopur PKC 1 anroputMel ux penieHus.

7. Urto wHa3pBalOT (GyHKIMOHATBHBIM HrnemMeHToM? Kak ompenensercs cxema u3
(byHKIMOHATBHBIX 351eMeHTOB (CDD)?

8. B kakoM ciydae OyneBa QpyHKIUS Ha3biBaeTcs GpyHkuuei nposogumoctn COI? Kax
BBIUUCIISIETCS CI0KHOCTE CDD?

9. Ob6ocHyiiTe HKBUBAIIEHTHOCTh MHOKECTB BcexX OyieBbIX pyHkimii P, u Bcex CDD.

10. Onummte ocHOBHBIE 3aa4u Teoprr CDD 1 anropuTMbl KX PELICHHUS.
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Ilpumepnvie npaxmuueckue 3a0aHUs.
1. HaiimuTe yHKIIMIO TPOBOJUMOCTH PENIEHHO-KOHTAKTHBIX CXEMBI. Y TPOCTUTE CXEMY:

X—T
ﬂEEy
X—27—Y
X-
V—z

2. TloctpoliTe penelHO-KOHTAKTHYIO CXEeMy IO JaHHOW (YHKIIMHA TPOBOJUMOCTH
(X-yvZVvX)-(xvy)-

3. [loctpoiite HyHKIIUU TPOBOJAUMOCTH ISl CXEMBI

Xqo—~
sz—%‘
xg—*%

4. Tloctpoiite cxemy u3 (YHKUHOHAIBHBIX OJJIEMEHTOB IO JaHHOW (YHKIUU
MPOBOJIUMOCTH (X-yvZ Vv X)-(Xv y).

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxa
Tema 1.1. Anrebpa Bricka3piBanuii. Jlornueckue ciaencTBUA.
IIpumepnvie meopemuueckue 80npocwi

1. Uto Takoe BhICKa3bIBaHUE?

2. Kak cocTaBUTh OTpHUIIaHUE JAHHOTO BHICKA3bIBAHUS?

3. Kak cocraBuTh BBICKa3bIBaHUE, SIBISIONMICECS JIUIBIOHKIMECH JIBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoM ciydae JWM3BIOHKIMUS JABYX JAHHBIX BbICKAa3bIBAaHUHN SBISETCS
VCTUHHBIM BbICKa3bIBaHUEM?

4. Kak cocTaBUTh BBICKAa3bIBAaHUE, SBIISIIONICECS KOHBIOHKIIMEH JBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoMm ciydae KOHBIOHKLHMS JBYX JaHHBIX BBICKAa3bIBAaHUM SIBISETCSA
WCTUHHBIM BBICKa3bIBaHUEM?

5. Kak cocraBuTh BBICKa3bIBaHUE, SBISIONICECS WMIUIMKAIIMEH JIBYX JIAaHHBIX
BBICKa3pIBaHUN? B KkakoM ciyyae WMIUIMKANMs JBYX JAaHHBIX BBICKA3bIBAHUM SIBISIETCS
WCTUHHBIM BBICKa3bIBAaHUEM?

6. Kak cocTtaBUTh BBICKAa3bIBAaHUE, SIBIIAIOIICECS HKBUBAJICHTHOCTHIO JBYX JIaHHBIX
BbICKa3bIBaHUI? B KakoMm ciydae 3KBHBAJIEHTHOCTHb JBYX JaHHBIX BBICKA3bIBAHUM SIBISETCS
VCTUHHBIM BbICKa3bIBaHUEM?

7. Yto Takoe opmanu3anus BbICKa3bIBaHUA?

8. [Haiite wuHAYKTHBHOE ompeseneHue Qopmynsl anreOpsl BBICKa3bIBaHWA. YTO
Ha3bIBAIOT MHTEpHIpeTanue Gopmybr?

9. Kakue (opmynbl Ha3BIBAIOTCS COBMECTHMBIME 10 MCTHHHOCTH? Kakme dhopmymsi
HAa3bIBAIOTCSI COBMECTUMBIMHU IO JIOXKHOCTH?

10. B kakom ciyuae dopmyiaa C(X1,Xz,...,Xm) Ha3bIBa€TCS JIOTHYECKHM CJICCTBHEM
dopmyn  P1(X1,X2,.... Xm),  P2(X1,X2,..;Xm)-oey  Pn(X1,X2,...,Xm)? Kak 3ammcats norudeckoe
ciencTBue GopMyi B BUIE KIay3bl?

11. KakoB anroputM MeToJa peAyKIHH Ui TpoBepKd ¢GOopMyl Ha JOTHYECKOE
ciencrsue?

12. Kak ¢ momomipio meToaa KBaiiHa MOKHO YCKOPUTH 00X0JI CEMAaHTHYECKOTO JIepeBa
IpU NpoBepKe (POpMyIT Ha JTOrHUECKOe CIIeICTBUE?
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13. ChopmynupyiiTe alrOpuT™M HAXOXKICHHUS BCEBO3MOXHBIX CIICJCTBHUH IO 3aJaHHBIM
MTOCBUIKaM.

14. ChopmynupyiTe anropuT™M HaXOKIEHUS IMOCHUIOK JJIsl JAHHOTO 3aKITFOUCHUS.

15. Kakoe BbICKa3pIBaHHE MAaT€MaTH4YEeCKOW TeopeMbl X —Y  Ha3blBaercs
JIOCTaTOYHBIM, KaKO€ HEOOXOIUMBIM?

16. Kak mis teopembl X —Y MOCTPOUTH 0OpaTHOE, MPOTHBOIIOJIOKHOE U 0OpaTHOE
MIPOTHUBOIIOJIOKHOMY  BbICKa3bpiBaHUs? Kakue U3 HUX BEpHBI, €CIU BEpHa IpsMas Teopema?
Kakue n3 HUX MOTYT OKa3aThbCsl HEBEPHBIMU JIAJKE€ B CIy4ae BEPHOCTH MPSIMOU T€OPEMBI?

17. Yem oTnnyaroTcs AeIyKTHUBHbBIE JOKA3aTebCTBA OT UHIYKTUBHBIX?

18. Kak cTtpouTcs AeIyKTHMBHOE JOKAa3aTelbCTBO YyTBEepXKIAeHUW Buaa X —Y ? Kak
CTPOUTCS JIeyKTUBHOE J0KA3aTeIbCTBO YTBEPKICHUHN BUaa X «>Y ?

19. Kak mnpoucxoauTt H0Ka3aTeabCTBO METOAOM KoHTpamo3umuu? Kak mpoucxomut
JI0OKa3aTeIbCTBO METOJOM OT NpOTUBHOro? Kak NpOUCXOOUT 10Ka3aTEIbCTBO METOIOM
npuBeneHus K abcypay? Jlis uero mpu qoka3aTenbcTBE MOXKHO MCIOIb30BaTh KOHTPIPUMEPHI?

20. B kakoMm ciydae ais JI0Ka3aTeiabCTBa MPHUMEHSIETCS METOJ] MaTeMaTH4eCKOn
uHayKuun? B kakoM ciyuae a1 JoKa3aTellbcTBa IPUMEHSETCS METO/1 CTPYKTYPHOM MHIYKIUU?

21. Jlokaxute TeopeMy IeAYKIIHH B alreOpe BHICKA3bIBAHUH.

22. B uwem coctouT mnpuHOUN pe3omonuid? Kak CcoCTaBUTH pE30IBBEHTY JBYX
IU3BIOHKTOB?

23. OnummTe anroput™M Meroaa pesoionuid. [lodemy meron pe3oronmii B oOIIeM
citydae sBIsieTcst Hony3()PeKTUBHBIM?

24. Kak CcOCTaBISIOTCS PE30JbBEHTHl IPH HCIOIB30BAaHUM METOAAa HACHIIICHUS
ypoBHe? B uemM cocTouT cTparerusi BolYepKUBaHUA?

25. B yeM 0COOEHHOCTh METO0/1a JIOK-PE30IIOLUNA?

26. Kakoil IM3BIOHKT Ha3bIBaeTCs XOPHOBCKMM? Kakoil XOpPHOBCKHH JU3BIOHKT
HAa3bIBACTCS] YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETAaTUBHBIM, TOYHBIM?

27. Kak 3¢ (hekTHBHO UCTOIB30BATh METO]T PE3OIIONNHN JIJIS1 XOPHOBCKUX TU3BIOHKTOB?

IIpumepnvie npaxmuueckue 3a0anus

1. Tlonp3ysch TaOIWIIaMH WCTUHHOCTH, BBUIICHHUTE, CIIPABEATUBO JIM JIOTHYECKOE
ciencreue (A&B)—>C,A—->B=A—->C.

2. Metrogom KgaitHa BBISICHUTE, CIpaBEANUBO JIM JIOTMYECKOE CIEICTBUE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C.

3. MeTo10M OT MPOTHBHOTO BBISICHATE CITPABETUBO JIU JIOTHYECKOE CIIC/ICTBHE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. HaiinuTe BCe CIENCTBHUS W3 JIAHHBIX MOCHUIOK M BBIPA3UTE MX B COJEPIKATEITHHOMN
dopme: «Ecnm menoe umcio aenurcs Ha 2 ¥ Ha 5, To oHO nmenutcs Ha 10», «llemoe umcio
JIETUTCS Ha 2 U He JACIUTCS Ha S».

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

6. [IpoBepbTe CIPaBETMBOCTD CICAYIOMIETO PACCYKICHUS «S1 MOy B KHHO Ha HOBYIO
KHHOKOMEIMIO WJIM Ha 3aHATHS 10 MaTeMaThdeckou Jioruke. Eciu s moiay B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO S OT BCEH IYyIIM MOCMEIOCh. Eciin s molay Ha 3aHATHA 110 MaTeMaTUYeCKOU
JIOTUKE, TO WCIHBITAl0 OOJNBIIOE YAOBOJIBCTBUE OT CIEJOBAHHS IO MYTSIM JIOTHYECKHX
paccyxnaenuii. CrnenoBaTeNbHO, WIM S OT BCEH MAYIIM TOCMEIOCH, WM HCIBITaI0 OOJbIIOe

yIIOBOJIBCTBUE OT CIIEJOBAHMUSI 110 MYTSAM JIOTUYECKHX PACCYKICHUI.
Tema 1.2. AnreGpa npeguKaToB
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IIpumepnvie meopemuueckue 60npocsl

1. Yto Takoe npeaukat?

2. Yto Ha3bpIBaAIOT MHOKECTBOM MCTUHHOCTHU MpeauKara’?

3. Kakue noruyeckue onepanuy onpeaesieHsl s IpeauKaToB?

4.Kakve npeaukaThl MOJY4alOTCSl B PE3yJbTAaTe BBIIOJHEHUS JIOTMUECKUX Oleparuil
HaJ rpeaukaramu’?

5. Yro mosiydaercss B pe3yibTaTe BBHINOJIHEHUS OINEpPALMU CBS3bIBAHUS I1EPEMEHHOMN
KBaHTOPOM OOIITHOCTH

6. Uto mosiydaercss B pe3yibTaTe BBHINOJIHEHUS ONEpPALMU CBS3bIBAHUS IEPEMEHHON
KBaHTOPOM CYIIECTBOBAHUS?

7. B xakoMm ciydae hopmysia Ha3bIBaeTCs 3aMKHYTONH? OTKPBITOM?

8. Kak npoucxonut unrepnperanust GopMyIl JIOTHKU TPEIUKATOB?

9. Kakume mnpeaukaThl HaA3bIBAIOTCSA TOXKIECTBEHHO-UCTUHHBIMU?  TO0XIEeCTBEHHO
n0xkHbIMU? BeinonHumMeiMu? OnpoBepKUMbIMU?

10. [lepeuncnure TUTIOBBIE KOHCTPYKIIMH, HCTIONB3YIOMIUECS MPU (HopMaTH3aIii.

11. B dyem 3akiroyaercsi METOJ KOHKPETH3alMM JJisi J0Ka3aTesJbCTBA TaBTOJIOTUN
anreOpbl MpeIuKaToB?

12. Ha xakue JOTHYECKHE OIEpalHy 3aMEHSIOTCS KBAHTOP OOIIHOCTH M KBAaHTOP
CYIIIECTBOBAHMS MIPU MCIOIb30BAaHUHM KOHKPETU3AIMH AJIsl I0KA3aTeIbCTBA TABTOJIOTUHN anreopbl
MpeauKaToB?

13. 3anuiuTe OCHOBHBIE TaBTOJIOTUHU aNreOpbl MPEANKATOB: MIEPEHOC KBAHTOPOB Yepes
KOHBIOHKIINIO, TU3BIOHKIIUIO, OTPULIAHUE.

14. Kakas ¢opmyna Ha3zpIBaeTcsl MpUBEACHHON (hopmoii? Kak mpuBeCTH MpeauKaTHYIO
(bopMyiy B IpuBeZieHHYIO (hopmy?

15. Kaxkas dbopmyna HazbIBaeTCsl peaBapeHHON HOpMalibHOU dopmoii? Kak mpusectu
NpeIUKaTHYI0 GOpMYIy B IPEABAPEHHYIO HOPMAJIbHYIO popMy?

16. Kakas ¢opmyna Ha3bIBaeTCsi CKOJEMOBCKOHM craHmapTHoi (opmoii? KakoBbl
IpaBUJIa UCKITFOUEHUS KBAHTOPOB JUISI MOJTyYEHHsI CKOJIEMOBCKOM CTaHAApTHOH (GopmMbI?

17. Yro Takoe yHudpukanus?

18. Yo Ha3bIBaeTCst OMHAPHOM Pe30JIbBEHTOM JIBYX AU3bIOHKTOB?

19. KakoB aqropuT™M MeTO/1a Pe30JIFOIHN TS TPETUKATHBIX (hopmyIr?

IlpumepHvie npakmuueckue 3a0aHus

1. ITycts P(X)= «X — mpoctoe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y nenurcs
Ha X». UHTepnpetupyiite popmyny Vx(E(x) A Vy(D(x,y) — E(Y)))

2. Ompenenure TOXIECTBEHHO-UCTUHHA, TOXKIECTBEHHO-JIOKHA WM BBIMOJIHIMA
(ompoBepkuma) Gopmyna VxA(fi(x,y), fo(fi(x,y))) B UHTepOpeTanuu M = (—o,0), A(X,y)="x=y",
f(D)="2"", fi(xy)="x+y"

3. Jloka3aTh TaBTOJOTHIO JBYMs CIOCOOAMH METOJOM KOHKpETH3alnH (3aMECHUB
KBAaHTOPHI Ha JIOTHUECKHE OTIEPAIMK) M TIO OMPEICICHUI0 KBAHTOPOB M JIOTUYECKHUX OlepaIui
—(3XP(x)) = Vx—=P(x)

4. MetonoM pe3oyIOLMM  BBISICHUTH OyneT JiM JaHHas (opMmyna JOTHYeCKUM
cezctBreM VX(P(X) > (Q(X) AR(X))), 3x(P(X) A S(X)) = 3xX(S(X) AR(X)),

5. [Toka3aTh ¢ TOMOIIBIO METOJIa PE3OTIOIUN CIPABEITMBOCTD CICTYIONTUX CYXKICHHUI
«HekoTopble pYKOBOAMTEIM C YBaXEHHUEM OTHOCITCS KO BCeM mporpammuctaM. Hu oaun
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PYKOBOJIUTENb HE yBaXkaeT Oe3nebHUKOB. Clie/J0BaTeIbHO, HA OJWH MPOrPAaMMHUCT HE SIBISIETCS
0e31eIIbHUKOM).

Tewma 1.3. ®opmanbHbIC TEOPUHT

IIpumepnvie meopemuueckue 60npocsol

1. Yo Takoe akcuoma? IIpaBuio BeiBoga?

2. Yro Ha3eiBaercs BbIBOIOM (hopmynbl? Uto Takoe runoresa? llar BeiBoga?

3. Uto Ha3bIBaeTCs JOKa3aTeabCTBOM (popmyiibl? UTo Takoe Teopema Teopun?

4. ChopmynupyiiTe o0IIKe mMpaBuiia IOCTPOCHUS ACTYKTUBHBIX TCOPHIA.

5. B uem otiinune GpopManibHBIX aKCHOMATUYECKUX TEOPH OT moinydopManbHbix? Uem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOT'O BBIBOJIA OT aKCHOMATHUECKUX TEOPHii?

6. Ompenenute npoOieMbl ACTYKTUBHBIX TEOpUM (HENPOTUBOPEUYUBOCTH, IOJHOTA,
HE3aBHCHUMOCTb CUCTEMBI aKCHOM, Pa3pEIIUMOCTh).

7. Hahite omnpeneneHue ¢GOpMaTbHOH aKCHOMAaTUYECKOW TEOPUHM HCUYUCICHUE
BBICKa3bIBaHUI

8. Chopmynupyiite TeopemMy IeTyKIUH.

9. JlokaxxuTe TeOpeMy O HEIPOTUBOPEUNBOCTH UCUUCICHUS BbICKA3bIBAHUM.

10. Jlokaxute TeOpeMy O IOJHOTE B HIIMPOKOM CMBICII€ UCUHUCIICHUS BbICKA3bIBAHUM.

11. Jlokaxute TeopeMy O pa3pelUIMMOCTH UCUHCIEHUSI BbICKAa3bIBAHUH.

12. Jlokaxute TeopeMy O HE3aBUCUMOCTH CHUCTEMBI aKCUOM (HOpMaIn30BaHHOTO
MCYMCIICHUS BBICKA3bIBAHHI.

13. [aiite ompeneneHHe WCUUCICHHS BBICKA3bIBAHUA KaK TEOPUHM ECTECTBEHHOIO
BBIBO/JIA.

14. Ilepeuncnure npaBuiia BbIBOJIA, UCIIOIb3YyEMbIE B TEOPUU €CTECTBEHHOI'O BBIBO/IA.

IIpumepnvie npakmuueckue 3a0anus

1. Vxaxute Henocrarouryo Gopmyny W, Takyro, 4TOObl TpPeThsl U3 JAaHHBIX (HOPMYII

nojgy4yagach M3  IEpBOM WM BTOpo mo  mpaBwiy  BeiBoga  Modus  Ponens:

F>(H>F),(F>(H>F)>(F>(G>(H-F))wW-

2. BeisicHuTe, sSIBISI€TCS U JaHHASI MOCJIEI0BATENFHOCTh BHIBOJIOM M3 aKCHOM.
OO6ocHyiiTe BHIBO:

1) G (F—>G),

2) (G (F —>G))—>(G —(G—>(F —>G))),

3) G>(G—>(F—>0)).

3. Jlokaxxute Teopemy GopMaTH30BaHHOTO UCYMCICHUS BBICKa3bIBaHUH F — F .

4. BolsicHUTE, SIBISIETCS JIM IaHHAS TIOCTIEI0BATEIbHOCTh BBIBOJIOM U3 runore3. Ecnu na,
TO YK@XXUTE TUTIOTE3bI, IIaTH BHIBO/IA U BHIBEICHHYIO ()OPMYITY:

1) G>H,

2) G,

3) H,

4) H—>(F>H),

5 F>H.

5. JIoKaXHUTe METOJIOM E€CTECTBEHHOTO BBIBOZA A, —B = —(A— B).

6. Jloka)kuTe BBIBOJUMOCTD B HATYpAJIbHOM HCUUCICHUH —> (A&B)«>(B& A) .

Pazoen 2. Ocnoswvt meopuu epaghos
Tewma 2.1. OcHoBHBIC TOHATHS Teopuu Tpados. Oneparuu ¢ rpadamu.
Ipumepnvie meopemuyeckue 60NPOCH
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1. Kakoii maremaruyeckuii o0beKT Ha3biBaeTcs rpadom? Uro Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada’?

2. Kakue BepmmHbI rpada Ha3pBalOTCS cMeXHbIMU? Kakue pebpa rpada Ha3bpIBarOTCS
CMEXHbIMU? B KakoM ciydae TOBOPAT, YTO Mapa BEPIIWH KOUHLHUICHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3bIBarOTCS MHIMIEHTHBIMU JAHHON BEpIIUHE?

3. Uro Takoe myth (MmapupyT) B rpade? Kak paccumrars ero mnuny? Kakoit myts
Ha3bIBACTCSI LIETIbIO, IPOCTOM Lenbio? Kakoil myTh Ha3bIBaeTCs LUKINYECKUM, LIUKJIOM, IIPOCTHIM
nukioM? Yro takoe meTiaa?

4. Kakoii rpad HazeiBaercst mynbturpagom? Kakoii rpag HaspiBaercs ncesuorpadom?

5. Kakoii rpad HazpiBaeTcs noiaubiM? Kak nmpuHsATo 0003HaYaTh mmosiaHbie rpadsi? Kakoit
rpad Ha3zbiBaeTcs AByA0JdbHEIM? Kak 0003Hauat0TCs MOJIHBIE IBYI0JIbHbIE rpadbi?

6. B kakom ciyuae napa rpagoB Ha3bIBaeTCsi U30MOPGHBIMU IPYT Ipyry?

7. Kak mocTpouTh MaTpHIly CMEXKHOCTU rpada, MaTpully UHIUACHTHOCTH, CTPYKTYPY
cmexkHocTu? Kak 3amath rpad crimckom pedep?

8. Urto Takoe opueHTHpoBaHHBIE Tpadsl (oprpadsr)? Kak onpeaensiorcss mytb u
noiynyth B oprpade? Urto Takoe KoHTYp oprpada?

9. Kakue o0coOEHHOCTM BO3HHMKAIOT HPHU IOCTPOCHUM MATpULl CMEXHOCTH U
UHIUACHTHOCTH JUIsl oprpadoB?

10. Kak BbMUCINTH CTemneHb BepmuHbl Tpada? Kak mocTpouTh BEKTOp CTeneHen
rpada? Kaxoii rpad HazbiBaeTCs perysiasipHbIM?

11. ChopmynupyiTe U TOKaKUTE JEMMY O PYKOTIOKATHSIX.

12. Kak BBIYMCINTH MOJIYCTENEHb 3axoAa njs BepumuHbl oprpada? Ilomycrenens
ucxozna?

13. Kaxoii rpa¢ Ha3eiBaercs yacteio rpada G? B kakom cirydae gacTh rpada Ha3pIBarOT
noarpagom?

14. B kakom ciydae rpad HazbiBaeTcs CBS3HBIM? UTO Takoe KOMIIOHEHTA CBSI3HOCTH
rpaga? Uro takoe kinka B rpade? B kakom ciydae KIMKa Ha3bIBa€TCS MaKCUMAaIbHOU?

15. Ilepeuucnure omepanuu, KOTOpbleé MOXKHO BBINOJHATH Haja rpadamu. [laiite ux
OIpezieIICHUE

IIpumepnvie npaxmuueckue 3a0aHus

1. 3agaTh kaxmplil rpad pazHBIMU CIIOCOOAMU: AaHATUTHYECKH, MATPHUIIEH CMEXHOCTH,

CTPYKTYpPOM CMEXHOCTH, CHHUCKOM IyT (pedep), MaTpHUIlel HHUUIEHTHOCTH

- Q

2. llpeacraBpTe B TeOMETpUYECKOM W MaTpuuHOW ¢opmax rpadsl G=G UG,
G=G NGy, G=G®G,, G=G+G,, G=G;xG,, G:Gl[GZ], G:GZ[GI]
2 3 4

G1 GZ

Tewma 2.2. Huxkiel. [Inanaprocts. Packpacka rpada. JlepeBbs. OctoB rpada. CBSI3HOCTS.
Ipumepnvie meopemuyeckue 60NPOCH
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1. Uro Ha3bIBalOT paccTOSIHMEM MEXIy BepliMHaMu rpada? Kak mocTpouts MaTpuiry
paccTostHu# Tpada’?

2. Uto Takoe »KCIEHTpUCUTET BepiiuHbI rpada? Kak BBIUUCIUTH paguyc U ITUAMETP
rpada? Uro Takoe nieHTp rpada?

3. Kakoii rpa¢ HazwiBaroT nepeBom? Kak m3o0paxkaeTcst 1epeBO MPH MIIOCKOW yKITaake?
Yro Takoe nec?

4. Kakyio gacte rpada Ha3bIBalOT €ro ocToBOM? Kak BBIYHCIUTH HUKIOMATHYECKOE
grcio rpada? KakoB cMBICT 3TOM BETUYHHBI?

5. Chopmynupyiite anroputm 006x0/1a BepIInH rpada MoucKoM B TITyOuHY.

6. Chopmynupyiite anropurm 06xo/1a BepuInH rpada nouckoM B IMIUPUHY.

7. Kakoit rpad Ha3zwpiBaeTcsi peOepHO-B3BemIeHHBIM? Kak MOCTpOUTh MaTpHIy BECOB
pebepHo-B3BelIeHHOTo rpada? Kak BEIYMCIUTH BeC MapiipyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmymnupyiite anroputm Kpackana norcka ocToBa HAaMMEHbIIETO Beca B peOepHO-
B3BEIICHHOM rpade.

9. Chopmymupyiite anroputMm lIprMa moucka ocTOBa HAMMEHBIIETO Beca B pedepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCsl FTEOMETPUIECKON peann3anuei?

11. Jloxaxute TeopeMy O pealm3amuu JIo0oro rpada B TPEXMEPHOM EBKIIHOBOM
MIPOCTPAHCTBE.

12. Kakue rpadsl Ha3bpIBalOTCs IUIaHapHBIMU? UTO Ha3bIBaeTCsl TPaHbIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHUMH, Kakas BHemrHei? Kak BBIUKCIUTH 3iliepoBO
YHCIIO MIaHapHOTOo rpada?

13. Jokaxkute TeopemMy 00 SHIEpOBOM XapaKTEPUCTHKE IIAHAPHOTO Tpada.

14. Toxaxurte HertaHapHOCTh rpadoB Ks, Ks s.

15. ChopmynupyiiTe KpUTepuil INIOCKON pean3yeMocTu rpada.

16. Kak BeraucIuTh 9yuciio mianapaocT rpada? TommuHy rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBaeTCs
npaBuibHOI? Kakoit rpad HassiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B ueM coCcTOHT aaroput™M mociea0BaTeIbHOTO PaCKpaIIuBaHUsI.

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

19. Kak noctpouts pedepHbIii Tpad gaHHOTO Tpada?
IIpumepnvie npakmuyeckue 3a0anus
1. Haiftu MaTpuily paccTOsSHUMN, IUaMeTp, paauyc, LIEHTpaJbHble U TNepudepuiiHbie
BEpILUHBI rpada
1 5

2 4 6

2. IlocTpouTh OCTOBBI HaMMEHBIIETO Beca, MONb3YysACh anroputMamu Kpackama u
ITpuma.

—

3) (2 )
©)

AN

2 3456
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3. SBnsarorcs M paHHble rpadbl TUaHapHBIMU? OnpefenuTe TONIMHY U YHCIIO
wiaHapHoctu rpadoB. Jnsg miaHapHbIX TpadoB MOCTPONTE IUIOCKYID TE€OMETPUYECKYIO
peanu3anunio, ONpPeAeIINTE YUCIIO IPAHEH.

5 6
4. TIpuMEHUB ajIrOPUTM IOCIEAOBATEILHOIO PACKpPAIIUBaHUs, TIOCTPOUTh PACKPACKY
BEpIINH I rpada

5 6
5. Haiitu xpoMaTuueckoe 4ucio.

Tema 2.3. Anroput™msl penieHns 3a1a4d Ha rpadax.
IIpumepnvie meopemuueckue 60npocwl

1. B kakom cnyuae rpad HasbBaercs oiliepoBeiM? Kakoit rpad HasbBaercs
IIOJTy2UJIEPOBBIM?

2. Jlokaxute kpurepuil siiepoBoctu rpada. KakoB kpurepuil moirysinepoBocTH
rpada?

3. ChopmynupyiiTe alropuT™M OCTPOEHUS diliepoBa IIMKIIa B rpade.

4. B kakom cnyuyae oprpad HasbpiBaeTcs diiepoBeiM? ChopMyaupyiTe KpUTEpHil
SUIEPOBOCTH i oprpada.

5. Kakoit rtpad HazpiBaeTCs TaMHJIBTOHOBBIM, TMOJYraMuiIbTOHOBBIM?  Kakue
JIOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHUS I'AMUIIBTOHOBBIX IIMKIIOB B rpade Bam n3BecTHbI?

6. B yem cocrout 3amaua kommuBosikepa. CHopMynupyiTe aaropuTM sl €€ pereHms.
Kak moBezer cebs 3TOT airoputMm eciM perieHue otrcyrctByer? Kak mpeoOpa3oBare 3TOT
QITOPUTM JJIS1 HAXOXKAEHUS TaMHJIBTOHOBA LIUKJIa HauOoJIbIIero Beca?

7. ChopmynupyiiTe TeopeMy 0 K-0ii cTereHrn MaTpHIlbl CMEKHOCTH rpada.

8. Kak moctpouts Marpuily uTepanuii u MaTpuily cBs3HOCTH rpada? Kak crpourtcs
MaTpHIla JOCTHKUMOCTH oprpada?

9. Kakue THITBI CBSI3HOCTH BBICISIOT 1)1t oprpados? B yem ux otinudme?

10. Yro Takoe 6aza oprpada? Uto Ha3pIBalOT CUIBHO CBA3HOM KOMIIOHEHTOW oprpada?
Kak moctpouTs MaTpuily CUIbHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anroputma ®opna-bennMana HaxoXXAeHUs KpaTyalImmx
MapuipyToB B rpage. Kak mosezer ce0st 3TOT anroputm B oprpade, coaeprkaiieM KOHTyp?

12. Kakoii rpad Ha3piBaroT ceTbi0? YTO TaKO€ UCTOYHUK U CTOK CETH?

13. ChopmynupyiiTe maru aliropuTMa onpeaeieHnss ypoBHEH BepinH ceTu. s gero
MIPOBOAMTCS TOMOJIOTHYECKasi COPTUPOBKA BEpLINH rpada?

14. Kakas ceTh Ha3bIBaeTCs TpaHCTIOPTHON? UTO Takoe pa3pe3 TpaHCIIOPTHOM ceTru?

15. Yro Takoe MOTOK B TPAaHCIIOPTHOM CETH?
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16. B kakoM ciy4yae jayra TpaHCIIOPTHOM CETH Ha3bIBaeTcsi HachlmeHHoW? Kaxoi
MapuIpyT B TPAHCIOPTHOM CETH HA3bIBAETCS HACBHIIEHHBIM?

17. Kako#i mOTOK B TPAaHCIIOPTHOM CETH Ha3biBaeTcs MOJHBIM? ChHopMyTupynTe JIeMMy
u Teopemy Dopaa-daykepcoHa 0 NOTOKE B CETH.

18. Vkaxure maru anroputma Doppa-dankepcoHa MOCTPOEHUS MaKCUMAIbHOIO
MOTOKA B CETH.

Ipumepnvie npakmuyeckue 3a0anusl
1. ITpoBeputs siBIsIETCS JIU Tpad

5 6
BfIHGPOBLIMH, HOJIyBﬁHGpOBI:IMH, TraMUJIbTOHOBBIMU, ITOJIYTaMUJIIBTOHOBBIMU.

2. MeTtog0oM BETBEM U rpaHill pCIINTh 3aa49y KOMMUBOSIKEPA JIA rpa(1)a, 3aJaHHOI'O
ManHI.Ieﬁ BECOB. BBIYHNCINTS TaMUILTOHOBBI IIUKJIEI MUHUMAJILHOIO U MAKCUMAaIbHOT'O BECOB.

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

3. HOCTpOI/ITI) MaTpunly JOCTHXXUMOCTU U MAaTpUlly CUJIbHBIX KOMIIOHCHT. OHpG[{GHHTB
6a3y rpaga

2 6 9
5 !
1 7 10
g 11

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

Keiic-3aganue 1 cemectp
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Komnerennus 3ananue

OIIK-1 Cnocoben Kamepa cnexenust peructpupyer HapylieHUs MpaBuil JOPOKHOIO
HPUMEHATH JBIDKEHUS aBTOTPAHCIIOPTOM M 3aHOCHUT JJaHHbIE B 0a3y JaHHBIX
yHmamenTanbHbIe porpaMMHOTO KoMIuiekca «JlopokHoe aBuxeHuey». baza naHHbIX

3HAHUSI, TIOJTyYCHHBIC B
obmactu
MaTeMaTHYECKHUX U
(WiTH) ecTeCTBEHHBIX
HaYK, ¥ UCTOIb30BaTh
UX B
npoeccuoHaIbHON
JICSITENIBHOCTH

COJEPKHUT TOJs «Mapka aBTOMOOHIIs». «PerucTpanoHHbIi HOMEp» U
«Hapymenue» ¢ cumBosibHbIMU UMeHaMH A, B u C cooTBeTcTBeHHO. B
nosie «Hapymenus» BHocuTcs myHKT [IpaBuit JOpOKHOTO JIBHXKEHUS,
HapyIeHue Kotoporo 0su10 3adukcuponano. K 6aze hopmupyrores
3aMpoCkl B BUJIC MIEPEKITIOYATEIBHBIX (JTOTHUECKHUX ) PYHKIIHHA JUIs
JanpHEenIe o0paboTku HHPpOpMALTUH

1. YcraHoBUTE COOTBETCTBUE MEXKY 3alIPOCAMHU K JAHHBIM U3 TaOJIULIBI
U JIBOMICTBEHHBIMU 3aIPOCAMHU:
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 ")/\((B #436) <> (C # "22,1"))

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

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

Mapxka aBromo6miist = «LADAY, Peructpannonssiii Homep = 287,
Hapymenue = «9,3».

Ennnnunsie Habops! aisa Gyukiuu 3amnpoca f(X,y,z)=(X<>y)Az,
c(hopMUPOBAHHOM CUCTEMOM, OTIPEIEISIIOTCS 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")

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

3. Ha MomeHT mipoBeienns aHaim3a B Tadsmiie none «Hapymenuey
COJIepXaJio TOJIBKO JiBa TUNa 3HaueHul: «9,3» u «12,1», a none «Mapka
aBTOMOOWIISH» - Tpyu TuMa 3HadYeHut: «KLADAY, «ZAZ», «BMW). Bcero
B Tabnuie 40 3anuceii. KommuectBo 3amuceii N, y10BI€TBOPSIFOIINX
Pa3TMYHBIM 3aIIPOCaM CUCTEMBI, IPUBEACHO B TaOIHIIE:

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
KonnyecTBo 3amuceld TaOnuIel, OTBEYAIOMUX 3ampocy (A="ZAZ"),
PaBHO ...

Keiic-3aganue 2 cemectp

Kommerenmnus

3amanue
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Komnerenmnus

3amanue

OIIK-1 Cnocoben
MIPUMEHSTh
€CTeCTBCHHOHAYYHBIC
1 OOIICHHKCHEPHBIC
3HAHUS, METOIBI
MaTEMaTHIECKOTO
aHajau3a u
MOJICTUPOBAHUS,
TEOPETHUYECKOI'O
9KCIEPUMEHTATLHOTO
HCCIEN0BAHNS B

PO ECCHOHATTEHOM
NIEATENBHOCTH;

[Tpu NpOSKTUPOBAHUH JIOTUCTHYECKOTO TIPOTPAMMHOTO KOMILIEKCa
pa3paboTaHa cxeMa OJHOCTOPOHHHX JIOPOT, CBSI3BIBAIOIIMX MTYHKTHI A,
B,C,D,F,uG.

A E

c F

1. Kakumu MaTpuiamMu MOKET OBITh IPEACTaBIICHA JaHHAS CXEMa B
IIPOrPaMMHOM KOMILIEKce?

0010100
1000000
0101000

1)]1 000001
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 00
2){0 0 1. 0 0 -1 0 -1 -10
0 1 0 0 0 0 O 0 0
0 0 0 0 0 0 1 0 -1
|0 0 0 0 0 0 O 1 1)
(01 100 0 0]
1010100
1101010

3)|]0 010011
0101010
0011100

000100 0
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 0 1 0 0 -1 0 -1 1 O
0 -1 0 0 0 0 0 1 0 O
0 0 0 0 0 0 1 0 -1
|0 0 0 0 0 0 O -1 1|

2. IloctpoiiTe, ucnonb3yss aroput™M Diepu, MapuIpyT, UCXOISIINN U3
nyHkta B, mpoxonsmuii mo BceM goporam M MpHUBOASIIAs 0OpaTHO B
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Kommerenmnus 3amanue

nyHKT B (9iinepoB IMKI), €coM M3BECTHO, YTO U3 MyHKTa B MoXHO
COBEPIIUTH MEPEX0]] TOIHKO B MyHKT A, 1 myHKT C OBLI MOCEIIeH paHee
BCEX OCTAJIbHBIX MYHKTOB.

3. B Tabuuie npuBeIeHbl PACCTOSHUS MEXKITY ITYHKTaMHU:

A B C D E F G
1 1

3

OTMMOUO >
(@)
\‘

3
I/ICHOJ'H:BYH aAJIrOpuT™M CDopz[a-BenMaHa OIIpeaACINTC BEC HAUMCHLIICTO
IIyTH, IO KOTOPOMY MOXKHO NOCXATh U3 Gs ITYHKT E

CocraBurens (M): KaHja. TEXH. HAYK, no1leHT Pemernukosa E.B.
(@amunua, unuyuanst u dondcHocms npenooasamens (etr))
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