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1 Ileap TUCHUIIHHBI.

B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpPaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCIUTUINHE

cM. Tadymnsl 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanMenoBaHue BHIa KOMIIETEHIINA

(yHueepcanvhnas,
obuenpogheccuonanvHas,
npogeccuonanvhast)

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

obwenpogheccuonanrvHas

OIIK-1 CriocobGeH MpuUMeHSATh €CTECTBEHHOHAYYHbIE U
O6HI€I/IH)KCHepHBIC 3HaHUs, METOJbI MAaTEMATHYCCKOI'O aHa/In3a
U MOZAETMPOBAHUS, TEOPETHUECKOTO U SIKCIEPUMEHTAILHOTO
uccie0BaHus B Ipo(eccHOHaIbHOMN AeSTeIbHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETeH Ui
Tabnuna 2 — UHauKaTopsl JOCTHKEHUST KOMIIETEHUIUH, (OpMUpYyEMbIe AUCIUILTUHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Muaukatopsl 1OCTUKEHUS
xomnereHnun o OITOIT

JAvcuuninHel U NpakTUKH,
thopmupyronme kommnetennuto OITOIT

OIIK-1 Criocoben nmpuMeHsTh
€CTCCTBCHHOHAYYHBIC U
o0ILIenH)KeHEePHBIE 3HAHUS,
METOAbI MATEMATHUYECKOI'O
aHaNM3a ¥ MOJEINPOBAHUS,
TEOPETHIECKOTO U
9KCIIEPUMEHTAITLHOTO
UCCIIEIOBaHUS B
npodeccnoHaTbHOMI
JeSITETBHOCTH

OIIK-1.1. Pemaer KOHKpETHBIE
3aja9u U3 001acTH cBOCH
npodeccnoHaNbHON
JeSITENIBHOCTH C
HCTOJIb30BaHNEM (U3MUECKUX
3aKOHOB, BBICILICH MATEMaTHKH,
TEOPHUH BEPOSITHOCTEN U
MaTeMaTHYECKON CTaTHCTHUKH,
JUCKPETHON MaTeMaTHKH,
MOJIOKEHNUH 0OIIETEXHUIECKUX
JUCLUIUTUH.

OIIK-1.2. Beibupaer u
NIPUMEHAET MaTeMaTHYeCKue
METO/IbI, TEOPETHUECKUE H
9KCIIEPUMEHTAIbHBIE METO/IbI
(hm3nUeCKUX MCCIIEOBAHUN
METOJTbl MOJICTTPOBAHHMS,
HEOOXOIUMBIE JISl PeIICHHS
[IOCTaBJICHHBIX 337a4.

OIIK-1.3. PazpabaTsiBaet u
npeodpasyeT MaTeMaTHIeCKIe
MOJIEJIN SIBIICHUH, POLIECCOB U
CHCTEM C IETIBI0 UX

3¢ GEKTUBHOM MPOTrpaMMHO-
anmapaTHOW pealn3aliy U
MPUMEHECHNUS B HAYYHBIX

b1.0.03 JuckpeTHas maTeMaTHKa
b1.0.02 Maremaruka

b1.0.04 Teopus BeposTHOCTEH 1
MaTeMaTH4yecKasl CTaTUCTHKA
b1.0.05 ®duzuka

b1.0.06 NuxenepHas u
KOMIIbIOTEpHAs Tpaduka

b1.0.07 DnexTpoTexHuKa,
JJIEKTPOHMKA U CXEMOTEXHHKA
b1.0.08 Nudopmaruka

b1.0.09 MoaenupoBaHue CUCTEM.
b1.0.10 Metpomnorus,
CTaHIApTH3aLUs U CepTUPUKALINSI

4




KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
xomrerennuu o OITOIT

JIMCIMITITUHBI ¥ IPaKTUKH,
thopmupyronme kommerernuto OITOIT

HCCIIEIOBAHUSX, IPOESKTHOM
JIeSTEeIbHOCTHU, YIIPABICHUU
TEXHOJIOTHUYECKUMU,
COIIMAJHHBIMU CHCTEMaMH.




1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninHe
Tabmuua 3 — 3Hanus1, yMeHUs, HABBIKU, OPMUPYEMbIE TUCITUILTUHON

Kon 1 na3sBanune
KOMIIETEHIINHT

NHaaukaTopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCHUILUINHOMN

3Hanus, ymeHus, HaBoikd (3YB),
(hopMupyemMbIe AUCIUTUTHHOM

OIIK-1 Crioco6en
MPUMEHSITh
€CTCCTBCHHOHAYYHBIC U
00IIenHKECHEPHBIC 3HAHMS,
METOJIbI MATEMATHYECKOTO
aHaJM3a v MOJICTTPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCIICIOBAHUS B
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-1.1. Pemraer
KOHKPETHBIC 337241 U3
00J1aCTH CBOCH

PO ECCHOHATTEHOM
JIeITEIIbHOCTH C
HCIIONB30BaHUEM (HH3UICCKUX
3aKOHOB, BRICIICH
MaT€MaTUuKu, TCOPUHU
BEpPOSITHOCTEN U
MaTEeMaTUYECKON CTaTUCTUKU,
TUCKPETHOW MaTEeMaTHKH,
MIOJIOXKECHHUH
OOIIETEXHHUECKHX
JVCIIUILINH.

OIIK-1.2. Beibupaet u
NPUMEHSET MaTeMaTHYEeCKue
METO/IbI, TEOPETUIECKUE U
IKCTIEPUMEHTAIBHBIE METO/IBI
(bU3MYECKUX MCCIIETOBAHUN 1
METO/BI MOJICIIPOBAHHS,
HEOOXOANMBIE JUIS PeIICHUS
MOCTABJIEHHBIX 3a]a4.

OIIK-1.3. PazpabaTbiBaet u
peodpa3yeT MaTeMaTHIECKUE
MOJIEJIN SIBIICHUH, POLIECCOB U
CHCTEM C IEIBI0 UX

3G GEKTHBHOM POTrPaMMHO-
anmapaTHOW pean3aliy 1
MPUMEHEHUS B HAYYHBIX
HCCIIEI0BaHUAX, TPOCKTHON
NeSITENIBHOCTH, YIIPABICHAN
TEXHOJOTHUYECKIMH,
COLMAILHBIMU CUCTEMaMH.

3HaTh:

— OCHOBHBIC  (DaKThl, KOHIICTIIIUU
TPUHIUIIBL TUCKPETHON MaTeMaTUKH.
VYMeTh:

—  IPaMOTHO MOJIb30BATHCS A3BIKOM
JIUCKPETHON MaTEMATHUKU;

—  CTpPOro AO0Ka3bIBaTb MAaTEMAaTUYCCKHE

u

YTBEPKACHUS U3 0071aCTH JUCKPETHOM

MaTEeMaTHKH, BBIIEISS [JIaBHbIC
CMBICIIOBBIE aCTIEKTHI B
JOKa3aTeJIbCTBAX;

—  pewaTb KOHKPETHBIE 3a7auHl U3
obactu cBO€ MpogheCcCHOHANBHOM
JESITETBHOCTH C UCTIONIb30BAHUEM
JIUCKPETHON MaTeMaTUKU

—  BBIOMpAET W IPUMEHSET

MaTeMaTUYECKHE METOAbI U METObI
MOJICTIMPOBAHHMS, HEOOXOUMBIC IS

pelieHus TOCTaBIICHHBIX 3a/1a4.
Bnanerts:

—  cnocoOHOCTBIO pa3padaThiBaTh U
peoOpa3oBbIBATE MATEMATUICCKHUE

MOACIN HBHGHHﬁ, mponeccoB U CUCTEM

¢ 1enbio uX 3G (EeKTUBHOM

MIPOTrpaMMHO-aIapaTHOU pean3aIiuu

U IPUMEHEHUSA B HAYYHBIX
HCCIIEIOBAHHAX, TIPOESKTHOM
JIESATEIbHOCTH, YIIPABICHUN
TEXHOJIOTHYECKUMH, COLIUAIBHBIMU
CUCTEMaMH.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Ta6muma 4 — O6beM U TPYJ0EMKOCTh AUCITUTUIMHBI 110 BUJAM yU4eOHBIX 3aHATHI

. O0BéM yacos o hopmam
OO0mas Tpy10eMKOCTh ¥ BHUIbI yU€OHOH paOOThI M0 JUCIUILIMHE, -
MIPOBOIMMEIC B Pa3HBIX (opMax 090 g; 0 300
1 O6mas TpyI0eMKOCTh AUCIUTLIAHBI 252




2 KonrakTtHast pabota oOydarommxcs ¢ npernoaasateneM (TI0 BHIAM 72
Y4eOHBIX 3aHATHIA) (BCETO)

AymutopHas pabota (Bcero): 72
B TOM YHCJIE:
JIEKLIAU 36
MPAKTUYECKUE 3aHATHS, CEMUHAPBI 36

B UHTEPAKTUBHOH popme

B AJICKTPOHHOH (opme

3 CamocrosrensHas pabota odydaromumxcs (Bcero) 144

4 1IpomerxyTOdHas aTTECTAIHsI 00yJIarOIIerocs — 36
aK3amMeH (2 cemectp)

3. YueOHO-TeMaTH4YeCKHi IJIAH U CO/IepsKaHue NUCHMILTHHBI.

3.1 YyeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuna 5 - YyeOHo-TeMaTnyeckuil miad ouHou (popmbl oOyueHus

Oo6mas TpymoeMKoCTh 3aHATHIA (Jac.) ®Dopmbl
\E Tpynoém AyITUTOPH. K{)e}ifr}é)néﬁzon
E Pa3gensl ¥ TeMBI JUCIUINIMHEI KOCTb 3AHSITUS CPC MPOMEKYTOUHO
g 10 3aHATUSIM (6ceco ™ en, TPaKT. it aTTecTanuH
2 uac.) yCIIeBaeMOCTH
2
Cemectp
1. Teopusa mHoocecmes 54 8 8 38 WHauBuayans
HOE 3a/IaHHE
Nel
1 1.1 ITommuoOkecTBa. Omeparuu Haja 19 2 2 15 Tect Nel
MHOXeCTBaMH. MOIITHOCTh
MHO>KECTB.
2 1.2. Ilpsimoe mipon3BeIcHUE 23 4 4 15 Tect No2
mHOXxecTB. CoorBercTBus. CBOMCTBA
COOTBETCTBUH.
3 1.3. ®yukiuu. CoOTBETCTBUS U 12 2 2 8
peNSAIUOHHbBIE 0a3bl TaHHBIX.
2. Mamemamuueckas no2uka 54 8 8 30 Wunusunyans
4 2.1. Bynesbt dhyHKINN. 16 2 2 8 HOE 3a/1aHKe
[IpencraBnenne B HOPMaJIbHBIX Ne2
dhopmax. Tect Ne3
5 2.2. MunumMu3zanus OyneBpix | 14 2 2 8
¢GyHKUHI.
6 2.3. TIlomnora cucrem OyneBbix | 14 2 2 8
(yHKIHIA.
7 2.4. Tlpunoxenus Oynesbix Gpynknuit | 10 2 2 6
K TEOpUHU PENIeHO-KOHTAKTHBIX CXEM
[Ipunoxenus: OyneBbIX (QYHKIMHA K
TEOPUH CXEM M3 (PYHKIIMOHAJIBHBIX
DJIEMEHTOB.
3. Mamemamuueckas no2uxa 38 3 3 30 WHauBuLyans
HOE 3a/1aHHE
Ne3




Oo6mas TpymoeMKoCTb 3aHsATHIA (Jac.) DopMbI
= TpyzoéM Aymropy. Teicyuiero
E Pa3nensl U TEMBI OUCIHUAILINHEI KOCTh 3AHATHS CPC HpOMe};{quHO
= 110 3aHATUIM (6cezo JIEK1I. MIpaKT. 1 aTTecTaluu
2 uac.) yCIIeBa€MOCTH
%
8 3.1. Anrebpa BhICKa3bIBaHmid. | 18 1 1 15 Tect N4
Jlornueckue ciaencTBusl.
9 3.2. Anrebpa npeauKaToB 20 2 2 15
4. Ocrosvl meopuu 2pagos 39 3 6 26 Wnpusunyans
10 | 4.1. OcHoBHble moHsaTHS Teopuu | 11 1 2 6 HOE 3a/1aHuC
rpadoB. Onepanuu ¢ rpadamu. Ned
11 | 4.2 LIMKIIBL. [lnanapuocts. | 13 1 2 10 Tect Ned
Packpacka rtpada. [epeBps. Octos
rpaga. CBSI3HOCTb.
12 | 4.3. Anroputmbl pemenus 3aaad Ha | 15 1 2 10
rpadax.
5. OcHosbl meopuu anzopummos 31 2 3 20 KonrtponbHas
13 | 5.1 Mamiuna Teropunra. | 17 1 3 10 pabora
Hopwmainbssle anroputMel Mapkosa.
14 | 5.2. [IpumuTHBHO-peKypcuBHBIE | 14 1 - 10
(GyHKINY. O6mas Teopus
AJITOPUTMOB.
[IpomexxyTouHas arrecTanus 36 SK3aM€EH
9K3aMeH
MTOI'O no cemectpy 1 252 36 36 144 36
| Beero: | 252 | 36 36 144 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnumna 6 — ConepxaHue TUCIUTUTMHBI

Ne

n/m

HaumenoBanue paszzaena,
TEeMbl AUCIUIUIMHBI

Coz[epxcaHI/Ie 3aHATHA

Cewmectp 2

ConepxaHue JIEKIIMOHHOTO Kypca

1 Teopust MHOXECTB [Moamuox)ecTBa. Onepanuu HaJl MHOKeCTBaMU. MOIIIHOCTh
MHOecTB. [Ipsamoe npoussenenre MHOkKeCTB. COOTBETCTBHUS.
CaoiicTBa COOTBETCTBUH. PessiiirionHbIie 0a3bl JaHHBIX. DYHKIUH.
1.1 | IlogmuOXecTBa. Oneparuu MmuosxkecTBa. DineMeHT MHOKecTBa. [logMHOXkecTBa. PaBeHncTBo
HaJl MHOYKECTBaMH. MHOXECTB. Bxitouenne MHOKecTB. Onepanuu HaJl MHOKECTBaMH.
MoOIHOCTE MHOXKECTB. Huarpammsl Disiepa. XapakTepuCTHUECKUE MPEAUKATEI. OCHOBHBIE
SKBUBAJICHTHOCTH. MOIIIHOCTHh MHOeCTB. KOHEUHbIE MHOYKECTBA.
CuetHble MHOKecTBa. KOHTHHYaNnbHBIE MHOXKECTBA.
OKBUBAJICHTHOCTh MHOYKECTB.
1.2. | IIpssmoe mpou3BeIeHUE Koptex. [Ipsimoe npousBeneHrne MHOXKeCTB. OTHOIICHUE.

MHO)KeCTB. COOTBETCTBHUSA.
CBolicTBa COOTBETCTBHIA.

CootserctBue. CriocoObI 3a1aHUs COOTBETCTBHH. Oniepauul Haj
cooTtBeTcTBUsIMH. CBOMCTBa cOOTBETCTBHI. Kitaccel cooTBeTCTBHIA.




HaumenoBanue paszacia,

ConeprxaHue 3aHITH

/0 | TeMbl AUCLUILIMHEI

1.3. | ®ynknun. CooTBETCTBUS U Pensuuonnbie 0a3pl AaHHBIX B TIEPBOM HOPMANBHOH opMe U
pensnroHHbIe 0a3bl TaHHBIX. | OTHOMmIEHHs. ATpuOyT. 3amuch. Onepanuy Haj 6a3aMu JaHHBIX.

DYHKIIMOHAIEHOCTh COOTBETCTBHMA. THITBI (PyHKIINH.
OyHKIMOHATBHAS 3aBUCUMOCTD aTpHOyTOB B 0a3ax maHHbIX. Kiou
2. MaremaTtnueckas JIOTHKa Bynesw! ¢pynkuun. [IpeacraBnenue B HOpMaibHBIX GopMax.
Munumuzanus OyneBsix Gpyakuuii. [lomHOTa cucteM OyneBBIX
¢ysxmwii. [Ipunoxxenus OyneBsIX QYHKINN K TEOPHH PeNeiHO-
KOHTaKTHBIX CXEM M CXeM M3 (DyHKIIMOHAJIBHBIX 3JIEMEHTOB.

2.1. | byneBsl pyHKIINH. OcHosueble OyneBbl pyHKImu. Tadbmuier ncTHHHOCTH. OCHOBHBIE
IIpencrasnenue B SKBUBAJICHTHOCTH OyneBbIX (yHKUui. J{BoiicTBeHHOCTD. [IpuHIMT
HOPMaJIbHBIX (OpMax. JBOMCTBEHHOCTH. CyIIIECTBEHHBIE TIEPpEMEHHBIE. JIM3bIOHKTHBHBIE

Y KOHBIOHKTHBHBIE HOpManbHbIie popMbl. Teopemsl LllenHoHa.
CoBeplieHHbIE TU3bIOHKTUBHbBIE U KOHBIOHKTUBHBIE HOPMaJIbHBIE
¢dopmel. [TommHoM XKerankuHa.

2.2. | MuanMu3zanus OyJeBbIX MuHNManbHble AU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJIbHBIE
(hyHKIHIA. ¢opmel. EnnandnbIe nHTEpBabI OyiieBa KyOa. MakcuMallbHbIE

eanHUYHbIe HHTepBabl. [IpocThie uMIIMKanThL. CoKpaleHHAas
JH®. Meton Kpaitna noctpoenust MunuMansHbix JJTH®. Kaptel
Kapmno.

2.3. | llonnoTa cuctem OymneBbIX OcHOBHBIE 3aMKHYTbIE KJ1acchl OyneBbIX GyHKImi (knaccsl [locrta).

GyHKIHH. [Monuble cucteMbl OyneBbIX QyHKIMH — onpenenenue. Kpurepuit
ITocTa 0 OJIHOTE CUCTEMBI.

2.4. | IlpunoxeHust OyJeBbIX Peneiino-konTakTHas cxema. DyHKIUS IPOBOAUMOCTH. 3a/1a4ua
(GyHKIMH K TeOpHH pelieliHO- | cHHTe3a U 3a/a4a aHanu3a. Cxema u3 QyHKIMOHAIBHBIX
KOHTAaKTHBIX CXEM 2J1eMEHTOB. OYHKIIMOHAIBHOE U CTPYKTYPHOE OIPEIEIIECHUSI.
[Ipunoxxenus OyneBbIX @yHKIMA TPOBOJAUMOCTH. 3ajjaua CHHTE3a U 33ja4a aHaJIn3a.
(YHKLIUI K TEOPHH CXEM U3
(YHKIIMOHATBHBIX
3JIEMEHTOB.

3. Maremarnueckas JOruKa Anre6pa BbIcKa3bIBaHUN. JIoTHYeCKHe CIEICTBUS U X

JIOKa3aTeNnbCcTBO. Anrebpa mpeaukaToB. [[oka3aTenscTBO
TaBTOJIOTHH B airedpe npeaukatos. @opManbHbIe HCUHCICHUS.
3.1. | AnreOpa BbICKa3bIBaHHIA. BrickazpiBanue. Onepanun HaJ BEICKa3bIBaHUSAME. DopMamn3aius.
Jlornueckue cnencTsus. Wnrtepnperanus. Jlornueckoe ciegoBanue Gopmyi. MeToas
JloKa3aTesbCTB: MeTo KBaliHa, METOI pelyKIIuH, METOT
PE30IIOLHUH.
3.2. | Anre0Opa npeaukaToB [Ipenukatel. MecTHOCTH TTpearKaTa. MHOXKE€CTBO HCTUHHOCTH.
KBanTopHBIe 11 nornyeckue onepanuu. TaBTOJIOTUH JIOTUKU
IIPEIUKATOB.
4. OcHoBBI TEOpUH TpadoB OcCHOBHBIE TIOHATHS U OTIpefesicHUs TeopuH rpadoB. 3amaHue




HaumenoBanue paszacia,

ConeprxaHue 3aHITH

/0 | TeMbl AUCLUILIMHEI
rpadoB. Onepanun Hax rpadgaMu. ANropuTMbl Ha rpadax.

4.1. | OcHoBHBIC TTOHATHSA Teopuu | OCHOBHBIE TTOHATHS Teopuu TpadoB. CriocoObl 3amanus rpadoB.
rpagoB. Onepauunu ¢ Onepauun Hapg rpadamu. Tunsl rpados. Oprpads! 1 ux
rpadamu. ocobennoctH. Paccrosaus B rpadax.

4.2. | Hukasl. [InanapHOCTS. OlinepoBsl U raMuIbTOHOBHI Tpadsl. [InanapuocTs. Kpurepuit
Packpacka rpada. JlepeBbs. mIaHapHocTH. Packpacka rpada. XpoMmarnueckoe ancio. I mmoresa
OctoB rpaga. CBI3HOCTb. 0 YeThIpeX Kpackax. 3ajadya ONTUMAJILHOTO paciucanus. [{epeBsps.

OcroB rpada. O6X0/ B IIMPHHY U B IITyOUHY. AJITOPUTMEI
MIOCTPOEHUS OCTOBA HAUMEHBIIIET0 Beca AJsl peOepHO-B3BEIIEHHOTO
rpaga.

4.3. | Anroput™msl peuieHus 3aza4 | Merox BeTBel M rpaHMLL AJIsI PELLCHHUS 3a1a41 KOMMHUBOSIKEPA.

Ha rpadax. Anroputm ®opna-bennmana nmorcka KpaT4aiiiero myTy.
Anroputm ©@opaa-PanakepcoHa MOUCKa MAKCUMAIBHOTO IOTOKA B
CeTH.
5. OcHoBbI Teopuu anroputMoB | Mammuna Teropunra. HopmaneHeie anroputmsel MapkoBa.
[MpumuTHBHO-pekypcuBHBIE QyHKIMU. OO TEOPHS AITOPUTMOB.

5.1. | Mamuna TrropuHra. Omnpenenenne mamuabl Triopuara. Kondurypanus. Takt paboTsr.
HopmanbHble anroputmsl Crioco0sb1 3aganust. OyHKIuS, BEIYUCIUMas 10 ThHIOPHUHTY.
Mapxosa. VYuusepcanbHas MamuHa Teiopunra. [Ipodiema ocraHoBku. Tesuc

TrropuHra.
Hopmanbhelii anroputm — onpezaesnenue. [Ipuanun HopManuzanum.

5.2. | [IpumutHBHO-peKkypcuBHble | [IpUMHTHBHO-pEKypCHBHBIE (YHKIIMH — onpesieienue. Teopema o
¢bynkuun. Obuias Teopus BBIYUCIMMOCTH N0 THIOPHHTY IPUMUTHBHO-PEKYPCHUBHON
aNTOPUTMOB. ¢ynkuun. Tesuc Yepya.

Ionstre anropurma. HepaspermrMeie npoGiieMbl TEOpHH
anropuTMoB. CII0KHOCTh aJITOPUTMOB.
CopepkaHre MpakKTHYECKUX 3aHATUI
1 Teopust MHOXECTB BerlnonHenue onepanuii HaJy MHOKeCTBaMHU. JloKa3aTensCTBO
paBeHCTBa MHOECTB. ONHcaHNe COOTBETCTBUM pa3UUHBIMU
criocobamMu. BeisiBiieHUE CBOMCTB cOOTBETCTBUN. OTpeneneHne
THUIIOB COOTBETCTBUII.

1.1 | Omepamuu Hax Ormeparuy Hal MHOKECTBAMHU:

MHOXCCTBaMMU.

- HEMOCPEACTBEHHOE BBINOJIHEHUE;
- n300pakeHrne Ha AuarpaMMax Jniepa;

- IOCTPOCHNE XapaKTEePUCTHUECKUX MPEIUKATOB.
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1.2 | PaBeHCTBO MHOXKECTB. Jlokxa3aTenbCTBO paBEHCTBA MHOKECTB METO/IOM B3aUMHOI'O
BKJIIOUEHUS], Ha JuarpaMmax Oifjiepa, ¢ IOMOIIbBIO
XapaKTepUCTUYECKUX TPEANKATOB.

1.3 | DxBHUBaJICHTHBIC Hcnonb30BaHuEe 3aKOHOB TEOPHH MHOXKECTB JUIS SKBUBAJICHTHBIX

npeoOpazoBaHus GopMyIIL. npeoOpaszoBanuii popmyit.

1.4 | CooTBETCTBHUSA, CITIOCOOBI OrncaHne COOTBETCTBHM MaTPUIHO, TpaHIECKH.

3aJlaHUsl U Olepalyy Haj
HIMI Brinonnenue onepanuii HaJ COOTBETCTBUSIMH, 331aHHBIMH
NEPEYHCICHUEM, MATPUYIHO, IPapHUECKH.
1.5 | Onepauuu Hajg BrimonHenue onepanuii HaJi COOTBETCTBUSIMH, 331aHHBIMH
COOTBETCTBUSAMHU NEPEYHCICHUEM, MATPUYIHO, IPapHUECKH.

1.6 | CaoiicTBa COOTBETCTBUM. Ornpezenennue CBONCTB COOTBETCTBUM aHATUTHYECKHU U C TTIOMOIIBIO
MAaTpHIL.

1.7 | Kiaccel cCOOTBETCTBHIA. BrisiBIEHHE COOTBETCTBUI SKBUBAJICHTHOCTH U MOPAJIKA.
Beinenenue kinaccoB 5KBUBAJIEHTHOCTH, BrIsiBIeHHE cTpoOro,
HECTPOTOr0, MOJIHOTO U YaCTUYHOTO MOPSIIKOB.

1.8 | Oynknun. Onpexenenue cBoiicTBa PyHKIMOHATIBHOCTH Y COOTBETCTBHH.
Haxosxaenue o0actu onpeneneHus, 00JI1acTi 3Ha4€HHU, OOpaTHBIX
¢ynkuuii. OnpeeneHue TUIIOB QYHKITHIA.

2 MaremaTHyeckas JOTuKa ITocTpoenune TabauL CTUHHOCTH OYJIEBBIX (QYHKIMH.
DKBUBaAJICHTHBIC IpeoOpa3oBanus Gopmyi. [Ipencrapienue B
HOpPMaJIbHBIX (popMax. MuHUMH3aLNS OyNeBbIX QYHKIINH.
BrisiBneHre NOIHBIX cucTeM OysieBbIX QyHKIMA. CHHTE3 U aHAIIN3
peNeHO-KOHTAKTHBIX CXeM M CXeM U3 (PYHKIHOHATBHBIX
3JIEMEHTOB.

2.1 | bynessl ¢pynknuu. Tabmumel | [TocTpoeHue TabnuIy KCTHHHOCTH OYyIEBBIX (OPMYIL.

HUCTHHHOCTH.
DKBHBATCHTHLIC Jloka3aTenbCTBO 3KBUBAJICHTHOCTH (POPMYII C TIOMOLIBIO
NpeoBpa3oBaHHS. SKBUBAJICHTHBIX MPEe0OpPa30BaHUN.

2.2. | JIBOMCTBEHHOCTb. [TocTpoenne ABOMCTBEHHBIX (DYHKITHH IO OIIPEACTICHUIO U C
CymecTBeHHBIE WCIIOJIb30BaHUEM ITPHHIINTIA TBOHCTBEHHOCTH.
MIEpEMEHHBIE.

OnpeesnieHne CymEecTBEHHBIX IEPEMEHHBIX (DYHKIINH.
Hckmouenne u 1006aBaeHne PUKTUBHBIX EPEMEHHBIX.
2.3. | Hopmanbhbie hopmbl IMocTpoeHne MM3bIOHKTUBHBIX U KOHBIOHKTHBHBIX HOPMAIIbHBIX
npeacTaBieHus OyJIeBbIX bopm.
(hyHKIIHH.
2.4. | CoBepuieHHble HOpMalibHBIE | [locTpoeHHe COBEPIICHHBIX HOpMAIBHBIX (POPM 10 Tabiuie
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(hopMBI. MCTHUHHOCTH W 9KBHBAJCHTHBIMH MTPeoOpa3oBaHUAMHU.

2.5 | Muanmmsanus OyneBbIX ITocTpoeHne MUHIUMAJBbHBIX TU3bIOHKTHBHBIX HOPMaJIbHBIX (HOPM
GyHKIHH. MetogoM Kgaitna u no xapram Kapso.

2.6. | 3aMkHYTHIC Klacchl OyneBbix | Onpenenenue MOHOTOHHOCTH (pyHKIMH. [TocTpoeHue monuHoMa
GyHKIHH. Kerankuna. Onpenenenne TMHEHHOCTH QYHKIMN pa3HBIMU

criocodamu.

2.7. | llonHoTa cucteM OymneBbIX OnpeneseHne MOTHBIX CHCTEM OYJIEBBIX (PYHKLUH MO0 KPUTEPUIO
(hyHKIHIIA. Iocra.

2.8. | Ilpunoxenus OyneBbIX CuHTe3 U aHaJIU3 CXEM.

(hYHKIMH K TEOPUU pEeHHO-
KOHTAKTHbLIX CXEM H CXEM U3
(hYHKIIMOHATBHBIX
3JIEMEHTOB.
3. Marematnyeckas JOruka Brinonnenue onepauuii HaJ BbICKa3bIBaHUSIMU. DopManu3anus u
MHTEpIpeTays B aredpe BHICKA3bIBAHUI U B alredpe MpeauKaToB.
IIpoBepka JIOTMYECKHX CIEICTBUNA Pa3IuYHbIMUA METOIAMH.

3.1 | Onepaunu Hajg Brinonnenne onepanuii HaJ BeIcKa3biBaHUsIMH. Dopmanuzanus
BBICKa3bIBaHUSAMU. BbICKa3bIBaHMM. HTepnpeTarus Gopmyit aareOphbl BhICKa3bIBAHHUIA.

3.2. | Jlornyeckoe ciecTBUE. IIpoBepka JIOrMueckux CIeICTBUM 110 ONpeAesieHn0. MeronaMu
[oceuiku. 3axmoueHus. Kgaiina u pexykiun. Iloctpoenre 00paTHBIX, TPOTUBOMOJIOKHBIX U
Bunsl Teopem. 00paTHBIX MPOTHUBOIIOJIOKHBIM TEOPEM.

IIpeoOpa3oBanue TeOpEM.

3.3 | HokazartenscTBo Jornueckux | IIpumeneHne Metona pe3oaronuii A1 JOKa3aTeNIbCTBA JIOTUIECKUX

CIICJICTBHI B anredpe CIICJICTBHIA.
BBICKa3bIBAaHHH.

3.4 | IlpenukaTel ¥ onepaiiuy Hay | DopMalin3anus U HHTEPIPETALUS IPEIUKATHBIX (HOPMYIL.
HUMH.

3.5 | Jlornyeckoe cieqoBaHuE B MerTobl J0Ka3aTeNbCTBA IPEAUKATHBIX KIIay3: METOI
ainredpe NpeInKaToB. KOHKPETH3aIIHH, 110 OTIPEAeSICHHIO KBAHTOPOB.
Metoabl BeIBOIA
MpEeIUKATHBIX KJIay3.

3.6 | IlpeoOpazoBaHue [IpuBeaeHue MpeauKaTHBIX KJiay3 B IIPEABAPEHHYI0 HOPMAJIbHYIO
MPeJUKATHBIX Kiay3. Meto1 | ¢popMy, MPUBEACHHYIO HOPMaTbHYIO (OpMy, B CKOJIEMOBCKYIO
PE30ITIOLHH. CTaHJapTHYIO popmy.

MeToa pe3omonnii 1y JoKa3aTeNbCTBa PEANKaTHBIX KiIay3.

3.7. | Ucuucnenune BeIcKa3pIBaHuii. | JloKa3aTenbCTBO JIOTHUYECKUX CAEACTBHI B HCUNCICHHHI

Teopust €CTECTBEHHOTO

BBICKA3bIBaHHI (aKCI/IOMaTI/I‘leCKHM MCTOI[OM). I[OKa3aT€J'H>CTBO
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BBIBOJIA. JIOTUYECKHX CIIEACTBUH B TEOPUH €CTECTBEHHOT'O BBIBOJIA.
4, OcHoOBBI TeOpHH rpadoB 3amanue rpadoB pa3IMIHBIME CITOcoOaMHu. BEITIOIHEHNE OoTIepanuii
Hax rpadamu. [IpuMeHeHne anropuTMOB ISl peIIeHHS
MPAaKTUYECKUX 337a4 C UCIIOJIb30BaHNEM Ipa)OBbIX MOAETIEH.
4.1. | Coco0s! 3aanus rpagos. ITocTpoeHne MaTpUIBl CMEKHOCTH, MATPHUIIBI HHIIUIEHTHOCTH,
CTPYKTYPBI CMEXHOCTH, CIIFICKa pedep i1 3aanus rpada u
oprpada.
4.2. | Onepanuu Hax Tpadami. Brmonnenwne omnepanwmii Haja rpadamu.
4.3. | Paccrosiaue B rpadax. IToctpoenue matpuibl paccTosHuil. Onpenenenre
Hepesbs. OctoB. O0X061 SKCIEHTPUCUTETA BEpIIUH rpada, paguyca, Tnamerpa, eHTpa
rpaos. rpada.
O06xo0x BepmnH rpada METOJaMH B TITyOWHY H B IIHPUHY.
ITocTpoeHune ocToBa HaMMEHBIIETr0 Beca o anroputMam Kpackana
u [Ipuma.
4.4 | LHuxisl B Tpadax. [loctpoeHnue 3iinepoBa nukia no anropurmy Onépu u
raMHJIBTOHOBA IIMKJIa HAMMEHBIIIETO BeCa METOJ0M BETBEH U
TpaHuIll.
4.5 | AMropuTMBl petieHns Anroputm ®opna-bennmana g moncka MUHUMAaJIbHOTA
KJIACCMYECKHX 3a/1a4 Ha MapuipyTa B rpade.
rpadax.
Packpacka BepimH rpada. AIropuT™M MOCle10BaTeIbHOTO
pacKpalluBaHUsL.
4.6 | CereBbiec MOJICIH U Anropum @opaa-DankepcoHa MOUCKa MaKCUMAIBHOTO TTOTOKA B
ITOPUTMBI PEILICHUS CETH.
KJIACCUYECKUX 3a]ad.
5. OcHoBBI TEOpUH aNropuT™MoB | Pa30op taktoB pabotel MammH Triopunra. [loctpoenne Mammx
TrropuHra, peaau3ylomux NpakTuieckue 3a1auu. JlokazaTenscTBo
MPUMUTHBHON peKypcuBHOCTH QyHKIUi. [TocTpoeHne
HOPMaJIbHBIX aJITOPUTMOB, PEATH3YIOMINX TPAKTUIESCKUX 3aTa4H.
5.1. | IlocTpoeHune MaIIHbBI Brmonnenne taktoB paboTel MamuHb! Triopunra. [loctpoenue
Trropusra. MamvH TrropuHra.
5.2. | Onpenenenue Jloxa3aTenbCTBO NMPUMUTHUBHOW PEKYPCHUBHOCTH (PYHKIIMH.
PEKYPCHBHOCTH (PYHKIIHH.
5.3. | HopmasbHbIe anropuTMBel ITocTpoeHne HOpMalIbHBIX AJITOPUTMOB.
Mapxosa.
5.4. | KonrponbHas paboTa KonTtponpHas paboTa o TeOpUH aITOPUTMOB.

13




Ne Haumenoanue pazaena,
ConeprxaHue 3aHITH
/11 | TEMBI JUCIATUIHHEI

HpOMe)KYTO‘IHaH aTTeCTalusAa - OK3aMCH

4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMI/IpOBaHHOCTI/I

KOMHeTEHHl/Iﬁ oﬁyqalomerom B TeKyIlIeﬁ n HpOMe)I(yTO‘IHOﬁ arrecranuu.
JU1sl TI0JIOKUTENBHONW OLIEHKH IO pe3yjbTaTaM OCBOEHHS JUCLUIUIMHBL 00ydarolemycs
HEO0OXOUMO BBHITIOJHUTh BCE YCTAHOBJICHHBIE BHUJBI Y4eOHOUW paboThl. OleHKa pe3yiabTaToB
paboTel 0Oy4aronIerocs B bayuax (1o BuaM) MpUBEACHA B Ta0MIe 7.
Tabmuna 7 - bBamnpHO-pedTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboThI
oOyuatomuxcs no suaam (bPC)

VYuebHnas padbora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTaluu banst
(BuBI) OamnoB  |y4eOHOI paboThI
Cemectp
Texymas yaebnas (60 JIexImoHHbIe 3aHATHS 0,5 6amaa mocemenue 1 JIEKIIMOHHOTO 6-12
pabota B cemecTpe (KOHCTIIEKT) 3aHATHA
(ITocemienue (36 3amsTHIA)
3aHATUH 110 WunuBunyanbHble 3a oqHO MHAMBHYAJIbLHOE 3aJaHUE OT 5
pacIMCaHuIO U 3a1aHus (OTYET O 0: 12 - 28
BBINOJIHEHHE BBITTOJIHEHUH 3 6asuioB (BeinosHeHO 51 - 65% 3anaHmii)
3aJIaHuH) WHIUBUAYAIEHOTO 5 6anna (BeIOIHEHO 66 - 85% 3amanuii)

3aJIaHus) 7 6anoB (BeiromHEeHO 86 - 100% 3amaHwMif)

(4 paborsr)

Tectsl (5 TecTa)
TectNel, TectNe3 2 6aJu1a (MOPOrOBOE 3HAYCHHUE) 10-20
4 6ay10B (MaKCUMaJIbHOE 3HAYCHNE)
TectNe2, TectNe4

TectNeS
HToro no tekyuieii pabore B cemecTpe 28 - 60
IIpomexyrounas |40 Teoperudeckuii Bonpoc 1 (4 6asia (moporoBoe 3Ha4CHUE) 4-9
aTTecTanus 9 0aysI0B (MaKCHUMaJIbHOE 3HAYCHNE)
(’x3amMeH) Teoperudeckuii Bonpoc 2 (4 6ajJia (oporoBoe 3Ha4CHNE) 4-10
10 6aaJ10B (MaKCHMaJIbHOE 3HAYCHNE)
Pewenue 3agaum 1. 4 payuta (MOPOrOBOE 3HAYCHUE) 4-7
7 6a/uT0B (MaKCUMAaJIbHOE 3HAYCHUE)
Pewenue 3agauu 2. 4 6aJuToB (ITOPOTOBOC 3HAYCHUE) 4-7
7 6a/s10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3amaun 3 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-7
7 6a/s10B (MaKCUMaJIbHOE 3HAYCHNE)
HToro no npoMe:kyToYHOIi aTTeCTALMN B ceMecTpe (IK3aMeHY) 20-400.
CyMMapHasi oeHKa Mo AUCIHILUINHE B ceMecTpe ! CymMma 0aJIoB TEKYILEH U MPOMEXYTOUHOH aTTeCTaLuH

51-1006.
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5 MarepuajibHO-TeXHHYECKOe, IPOrpaMMHOe U Y4eOHO-MeTOauYeCcKoe
odecrnevyeHue TUCUHINIHHBI.

5.1 YueOnas Jiureparypa
OcHoBHasi yueOHasi IuTEpaTypa

1. Cynomnaros, C.B. /luckpeTrHas marematunka [DaeKTpoHHBINA pecypc]: yueonuk / C.B.
Cynomnaros, E.B. OBunHHMKOBA — 4-¢ U3/, - DNEKTPOH. TEKCTOBBIC JaH. - HoBocuOupck: U3 n-
BO HI'TY, 2012. — 280 C. - Pexum JIOCTyMa:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. KysuenoB O.I1. JluckperHas maTemaTHKa Ui MH)XEHepa [DIeKTpoHHBIH pecypc] /
O.I1. Ky3HeroB - DIeKTpOH. TEKCTOBBIC JIaH. - 6-¢ u3j., crep. - Cankr-Ilerepoypr - Jlans, 2009.
—400 c. Pexxum mocryma: https://e.lanbook.com/reader/book/220/#1/

3. JluckperHas MaremaTHKa [DJIEKTpOHHBIA pecypc]: B 2 4. : yueOHoe mocobue ams

crynentoB By30B. U. 1/ E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HOBOKYy3HEUKUIT HH-T
(¢pun.). - Hosokysnenk : HOU KemI'V, 2018. - 160 c.- bubnuorp.: c. 146-147. - Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JlonoiHuTEIbHAS y4eOHasi IUTepaTypa

Xarraptu P. [luckperHas mMaremaruka JJis MPOTPAMMHUCTOB [DIEKTPOHHBIN pecypc]: mep.c
aHri.: yueOHoe nmocobue / P.Xarraptu — u3a 2-e, UcrpaBiieHHOE - DJIEKTPOH. TEKCTOBbIEC JaH. —
Mockaa: TexHocdepa, 2012. — 400 c. — Pexum Jocryna:
http://biblioclub.ru/index.php?page=book_view&book_id=89024

Penpkun, H.I1. Jluckpernas MatemaTHka [ DaeKTpoHHBINH pecypc]: yueonuk / H.IT. Peabkun —
DJEeKTpOH. TEeKCTOBbIe JaH. - MockBa: ®@usmariaut, 2009. — 264 c¢. — I'pud «PexomeH0BaHOY
YMO 1o KJaccu4ecKOMy YHHBEPCHUTETCKOMY OOpa30BaHHIO B KauecTBE Y4YEOHHKA IS
CTYZICHTOB BBICIINX Y4eOHBIX 3aBEJACHUH, 00yJaromuxcs 1o HarpasiaeHusM noarorosku 010100
«Marematuka», 010200 «Matematuka. Ilpuknagnas wmarematuka», 011000 «MexaHuka.
IMpuknagnas matemaTrka». — Pexxum moctyma: http://e.lanbook.com/view/book/2293/

http://biblioclub.ru/index.php?page=book_view_red&book_id=75709

KynukoB B.B. Jluckpernas matemartuka [DJeKTpOHHBIH pecypc]: yueOH. mocobue / B.B.
KynukoB. - OnexkTpoH. TekcToBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum poctyma:
http://znanium.com/bookread.php?book=126799

[lleenes, FO.I1. TuckperHas matemaTuka [DJIEKTPOHHBIN pecypc]: yueoH. mocodue / FO.I1.
[IleBeneB. - DnekTpoH. TekcToBble AaH. — CaHkT-IleTepOypr : «Jlanb», 2008. - 592 c.- Pexum
noctyma: http://e.lanbook.com/view/book/437/

5.2 MarepuajbHo-TeXHUYECKOe M NpPorpaMMHoe obecnedeHue
TUCUMILTHHBI.
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Y4eOHbIC 3aHATHUS TI0 AUCIUTUIMHE TPOBOJATCS B Y4eOHBIX ayauropusx HOU Keml'V:

HanmenoBanve momenieHuin 1is
MIPOBEJICHHS BCEX BHUJIOB YUCOHOM
JIeSITEIbHOCTH, TIPEAYCMOTPEHHOM

y4eOHBIM TUTAHOM, B TOM YHCJIIC
TTOMEILICHHS JJII CaMOCTOSITEIHbHOM

paboTHI

Ilepedyernb OCHOBHOTO
00opynoBaHusl, y4eOHO-HATJISTHBIX
TOCOOM 1 UCTIOTH3yEMOTO
MPOrpaMMHOT0 00eCTICUCHUS

Anpec (MECTOIOIOKCHHE)
MOMEIIEHUH U151 TPOBEICHNUS
BCEX BHUJIOB Y4eOHOI
JeSTEeTHHOCTH,
NpeayCMOTPEHHOHN yueOHbIM
ITAHOM

603 VYueOnas
[IPOBECHHMS:

aAyTUTOpHST IS

- 3aHATHH JICKITNOHHOT'O THIIA,

- 3aHATUI CEMHUHAPCKOro

(TIpaKkTHYecKOoro) THIIA.

CrneumanmsupoBanHas  (ydeOHast)
MeOenb: JOCKa MeJNoBas, CTOIB,
CTYJIbSI.

OOopynoBanue s Ipe3eHTalUU
yueOHOro MaTepHana: IepeHOCHOE -
HOYTOYK, 3KpaH, POEKTOP.

Ucnons3yemoe pOrpaMMHOE
oOecrieyeHue: MS Windows
(Microsoft Imagine Premium 3 year
N0 CyOJHMIIEH3HOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.), LibreOffice
(cBoOoHO pacmpocTtpansemoe 110),
FoxitReader (cBOOOIHO
pacrpoctpansemoe 110), Firefox 14
(cBOOOHO pactipocTpansemoe [10).

NHTepHeT ¢ 00ecrieyeHueM JI0CTyIa
B DHOC.

654079, KemepoBckas
o0xactb, T. HoBOKy3HETIIK, mp-
KT Metamnypros, 1. 19
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606 VYuebnas aymguropus aist|CrnenuanusupoanHas — (yueOHas)|654079, KemepoBckas
MIPOBEICHMS: Me0enb: JocKka MenoBasi, kKadenpa,|obiacts, . HoBoky3HeIK, mp-

CTOJIBI, CTYJIbSI. KT MeTamtypros, 1. 19
- 3aHATUH JIEKIMOHHOT'O THIIA;

O6opynoBanne [Uis Tpe3eHTAIUN

) SaHsATHH CCMHHAPCKOTOlyyeGHoro Marepuana: MepeHOCHBIE

(TIpaKTHYECKOro) TUIA; - HOYTOYK, FKpAH, IPOEKTOP.

- TPYNHOOBBIX W HWHAWBUAYAJIbHBIX HCHOJ’IL?;y@MOG IIPOrpaMMHOE
KOHCYJIbTALHH, obecrieueHune: MS Windows

(Microsoft Imagine Premium 3 year
- TCKYLICTO KOHTPOJIA u

M0 CyONMIEH3MOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 r.), LibreOffice
(cBoOoHO pacmpocTtpansemoe 110),
FoxitReader (cBoOOOHO
pacnpoctpansiemoe I10), Firefox 14

MIPOMEKYTOYHOM aTTecTaluy.

(cBoOoHO pacmpocTtpansemoe 110),
Sunexc.bpaysep  (oTeuecTBeHHOE
cBoOoaHO pactpoctpansemoe 110).

HuTepHeT ¢ obecnieueHneM 10CcTyna
B DHOC.

5.3  CoBpemeHHble  mnpodeccMOHAIbHBIE  0a3bl  JAHHBIX H

nH(GOPMANIMOHHbIE CTPABOYHbIE CHCTEMBI.

1. WudopmanmonHas cucrema «OOIIEPOCCUNCKUNA MAaTEMaTUYECKUN MOPTAI», PEKUM
nocryna : http://www.mathnet.ru/

2. WadopmanmoHHas cucTeMa «JKCIOHEHTa» - LEHTP HWH)XCHEPHBIX TEXHOJOTHH H
MO/JICITUPOBAHUS, PEKUM JgocTyma :http://www.exponenta.ru

3. baza mannbix Science Direct (6osee 1500 xypuanoB u3aarenbctBa Elsevier, cpeau
HHX W3/IaHHs 110 MaTeMaTHKe 1 HHQOopMaTHKe), peskuM jgoctyma :https://www.sciencedirect.com

4. Wudopmannonnas cucrema «EnuHOe OKHO jgoctynma K HMH(GOPMAIMOHHBIM
pecypcam» http://window.edu.ru/catalog/

5. bBa3pl nMaHHBIX M aHATUTUYECKHE MNYOJIMKAIMM Ha TOpTaje «YHHBEPCHTETCKAs

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

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Tabnuia § - TeMbl MUCEMEHHBIX YIEOHBIX paboT

Pa3nen ‘ TeMEl ‘ KonTpoJibHBIE TOUKH

Cemectp 2

Teopus MHoecTBa U onepalyy HaJl MHOKECTBAMHM. Tect Nel

MHOECTB
OtHomenus. CBoiicTBa OTHOMIEHUH. DYHKIIMH Tect Ne2
DKBUBAJICHTHbIE TPEOOPA30BAHUSI MHOKECTB. NuauBuayanbHoe
Onepanuu Haj oTHOIMIEHUsIMU. CBOMCTBA OTHOIICHMIA. 3ajanue Nol
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http://www.exponenta.ru/

Marematuuec | ByneBbl pyHKIINM Tect Ne3
Kas JIOTMKa
Hopmanbsabie popmbl ipecTaBieHus OyaeBbIX NunuBuayansHoe
¢bynkuwmii. [ToaHOTA cucTeM OyieBbIX (QYHKIIUMA 3amanne No2
Cemectp 3
Maremaruuec | Bpicka3biBaHUE. Jlornueckue ornepanuu Haja | TectNel
Kasl JIOTUKa BBICKa3bIBAaHUSIMHU.
Jlornueckoe cneoBanue GopMys anreopsl WnpuBunyanbHoe
BbIcKa3zbiBaHui. [Ipenukarel. JlIornueckue u 3aganue Nel
KBaHTOPHBIE Ollepaluy HaJ npeaukatamu. Jloruueckoe
cienoBaHue (GopMyIs JJIOTUKH MPEAUKATOB.
OcHoBbI OCHOBHBIE TIOHSTHS U OTIPEICIICHUS TEOPUH TrpadoB. Tect Ne2
Teopun AnropuTtMmbl Ha rpadax NuauBunyansHoe
rpaos 3aganue Ne2
OcHOBBI Mamuna Trropunra. HopMasibHbie anropuTMbl KonTponpHas
TEOpUH Mapxkoga. [IpuMuTHBHO-pEKYpCHUBHBIC ()YHKIIMH pabora
QITOPUTMOB
6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecranmun

Cemectp 2.
Pazoen 1. Teopus mnoocecms
Tewma 1.1 IlonmuOX)ecTBa. Onepaniuu HaJ MHOKeCTBaMHU. MOIITHOCTh MHOYKECTB.

IIpumepHnvie meopemuueckue 60npocel

I. Yro Takoe MHOxkecTBO? KTO sBisieTcss ocHoBaTenem Teopun MHOXkecTB? Kak

o0o03HauaeTcs MNPUHAJIC)KHOCTE HWJIM HC NPHUHAMJICKHOCTH HCKOTOPOTO 00BeKTa X MHOXCECTBY

A?

2.  OO0bscHuTE

OCOOEHHOCTM  3aJlaHNUsI MHOMECTB

PpasiInuHbIMU

criocodamu:

MEePEUYHUCICHUEM, XapaKTEPUCTHIECKUM TIPEANKATOM, ITOPOKIAIOIIEH MPOIICTYPOH.
3. Uto Takoe MOIIHOCTh MHOKeCcTBa? Kakne MHOKECTBA HA3hIBAIOTCSA DKBUBAJICHTHBIMU?

Kak 0003Ha4aeTcst 3KBUBAJIEHTHOCTh MHOKECTB?

4. Kakoe

MHOXXCCTBO  HAa3bIBACTCsA l'[yCTBIM? Kakxoe

MHOKECTBO

Ha3bIBaACTCsA

y'HI/IBCpCB..HBHBIM? Kak o0o3HauaroTcs MyCTOC U YHUBCPCAJIILHOC MHOXeCTBa?
5. Kakoe MHO>KECTBO Ha3bIBACTCS IMOAMHOKECTBOM MHOKECTBA A? Kakumu cBolicTBaMu

06J'Ia,[[aCT OTHOIIICHHE BKIIOUCHHUS MHOXKecTB? B kakom CJIyda€ MHOXCCTBaA paBHBI? B uem

OTIIMYHUC MCKOY COOCTBEHHBIMHU 1 HECOOCTBEHHBIMU IIOJMHOXECTBAMU MHOKECTBaA A?
6. Kakoe MHOecTBO Ha3bIBatoT OysieaHoM MHOkecTBa A? ChopmynupyiTe U JOKaKUTE

TEOPEMY O MOIIHOCTH 6yJ1eaHa KOHCYHOI'O MHOKECTBA.

7. Onpenennute, Kakue ONMepalvy M KaK MOXHO MPOM3BOJNUTH HaJ MHOXkecTBamu. Kak

n300paxkaeTcs pe3ysbTaT 3TUX Ollepaluii Ha AuarpaMMax Jiiepa — Benna?

8.  3amummre

OCHOBHBIC 3aKOHBI TCOpHUUn MHOXKECTB

(I/I,Z[CMHOTGHTHOCTB ,

KOMMYTATUBHOCTb, aCCOMUATUBHOCTD, III/ICTpI/I6YTI/IBHOCTI:, IIOTJIOICHUC, CBOMCTBaA mycToro
MHO’KECTBA M1 YHUBEPCYMa, HHBOJIIOTUBHOCTb, 3aKOHBI 1€ MopraHa, CBOICTBa TOTIOJTHEHMS).

9. I[OKa)KI/ITe 3aKOHBbI TCOPHUU MHOXKCCTB MCTOJAOM B3aMMHOI'O BKIIFOYCHUA.

10. Kak cocTaBUTh XapaKTEpUCTUUECKHE NPEAUKAThl MHOXKECTB, IMOJYYarOIIUXCS B
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pe3yNbTaTe BHITIOTHEHUS ONepalluii mepeceueHus, OObeTUHEHNS U TOTIOJTHEHHUS, €CIIA H3BECTHBI
XapaKTePUCTUUYECKUE MTPEAUKATHI HCXOAHBIX MHOXKECTB?

11. JlokaxkuTe 3aKOHbI TEOPUM MHOXKECTB C TIOMOIIBIO XapaKTePUCTUUECKUX
MPEIMKaTOB.

12. JlokakxuTe 3aKOHbI TEOPUH MHOXECTB Ha Auarpammax Jiiiepa — BenHa.

13. B xakoM ciydae roBOpAT, YTO MEKly MHOKECTBaMH A U B yCTaHOBJIEHO B3aMMHO-
OJIHO3HAYHOE COOTBETCTBHE?

14. Kak ycTaHOBUTH paBHOMOIIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakue MHOKECTBA Ha3bIBAIOTCSI CYETHBHIMU ?

16. [oxaxuTe TEOpeMy O HECUETHOCTH MHOXECTBA BCEX JEHCTBUTEIBHBIX YHCEN
otpeska [0;1].

17. Kakue MHOKECTBA Ha3bIBAIOTCS KOHTUHYAJIbHBIMH?

18. ChopmynupyiiTe akcuUOMy MaTeMaTHYECKON MHIYKIIHH.

IIpumepnvie npakmuueckue 3a0aHus

1. Jauel MmHOXecTBa X ={a,c}, Y ={a,b,d}, Z=4{b,c}, U ={a,b,c,d}. Haiiqure MHOXKECTBO
(Xe®Y)Nz

2. Tloctpoiite muarpammy Jitsepa 1o popmysie (X ®Y)NZ

3. JIoKa)kuTe TOXKAECTBO TPEMs ClIOCOOaMHU MPH MOMOIIM AUarpaMm Diinepa — BenHa,
METOJIOM XapaKTePUCTUUECKHUX MPETUKATOB U METOJIOM B3aUMHOT0 BKJItoYeHus. A, B, C —
npou3BosibHEIE MHOXecTBa (A(B)UC =(AUC)N(BUC).

4. MakcuManbHO YIIPOCTUTE BRIPAXKEHUS, TIOJIb3YsICh OCHOBHBIMU 3aKOHAMHU TEOPUU
muosects ((AU(DNE))N((AN(BUD))UC))UCU(AU(BND))

5. JIoka)xuTe METOJIOM MAaTEMaTUYECKON MHIYKIIMU:

1.442.7+3-10+..+n@3n+1) =n(n+1)%.

Tewma 1.2. IIpsimoe npounssenenre MHOkecTB. CooTBeTcTBUS. CBONMCTBA COOTBETCTBUM.

Ipumepnvie meopemuueckue 60npocsl

1. Yro siBnsieTca pe3ynbTaToOM MPSIMOTO MPOU3BEACHUS ABYX MHOXeCTB? UTo ABisieTCs
pe3yabTaTOM BO3BEJICHUSI MHOYKECTBA B HATYPAIbHYIO CTETICHB?

2. JIOKaXHWTe TEOpeMy O MOIIHOCTH WPSMOTO TMPOU3BEACHHUS JBYX KOHEUYHBIX
MHOECTB.

3. Uro Takoe n-mectHoe oTHomieHue? Kakoe OTHOIIEHHME Ha3bIBaeTCsi OMHAPHBIM
(cootBercTBHEM)? Kakoe cOOTBETCTBHE HA3bIBAETCS OTHOIIICHHEM Ha MHOXKECTBE?

4. B uem oTnuuyme 00JacTU OTHPABICHUS M OO0JIACTU MPHUOBITHUS COOTBETCTBUS OT
obnacTu onpeeNneHus U 001acTi 3HaYeHU COOTBETCTBUA?

5. Onumute cnocoObl 3aJaHusi COOTBETCTBUA (Tpaduueckuii crmocod, auarpamma,
MaTpuIla).

6. Kakoe oTHOIIEHHE Ha MHOXXECTBE HA3BIBAETCS TOXICCTBEHHBIM (OTHOIICHHEM
uaeHTnyHocTr)? OnpeaenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBHUS.

7. [Jaiite ompeaeneHue omneparusM Hajl COOTBETCTBUSAMU: JOMOJHEHUE COOTBETCTBHS,
MOCTPOEHHE 00OPaTHOTO COOTBETCTBUS, 00bEJUHEHHE, TIEpECEUCHHE, KOMITO3UIIUSI.

8. Kak mocTpouTh MaTpuiibl COOTBETCTBUM, MOTYUYAIOIIUXCS B PE3yJbTaTe ONEpalvii u3
MPEABIIYILEr0 BOMPOCa, UCIOb3Ysl MATPULIBI HICXOJHBIX COOTBETCTBUMN?

9. UTo Ha3bIBAIOT CTENEHBIO OTHOIICHHS HA MHOKECTBE?

10. Yto Takoe orpanndeHne coorBeTcTBus? CyKeHNE COOTBETCTBUSA?
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11. Yro Ha3pIBalOT CEYEHUEM COOTBETCTBHUS MO 3ieMeHTy? Omnpenenure MOHSATUE
«(aKkTOp-MHOKECTBO MHOKECTBA M 110 COOTBETCTBHIO P».

12. Yto Takoe MNPOEKUHUH COOTBETCTBUSI? YCTAaHOBUTE CBS3b MOHATUSA «IIPOCKIUU
COOTBETCTBUS» C MIOHATHEM «CE€YEHUE COOTBETCTBUS 1O SJIEMEHTY.

13. Yto Ha3BIBAIOT MPOEKIKMEH n-MecTHOTO oTHOomeHus? Kakue oHn ObIBaroT?

14. Yto Ha3bIBaeTCS AIPOM COOTBETCTBUS?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(IECKCUBHBIM,
aHTUpe(IEeKCUBHBIM, HepeIeKCUBHBIM? B ueM oTIn4ne CUMMETPUYHBIX, aHTUCUMMETPUYHBIX
Y HECHMMETPUYHBIX OTHOILIEHUIM Ha MHOXKecTBe? Kakue OTHOIIEHUST Ha MHOYKECTBE Ha3bIBAIOTCS
TPaH3UTUBHBIMHU? B KakoMm cilydae OTHOIIIEHHE Ha MHOXKECTBE HA3bIBACTCS MOJHBIM?

16. Kak MOXHO HCIHOJIb30BaTh MATPHUIIBI KOHEUHBIX OTHOILIEHUN HA MHOXKECTBE JUIs
MIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOILIEHHE HAa MHOKECTBE HA3bIBAETCS HKBUBAJIEHTHOCTHIO? UTO Takoe
Kjacc dKkBuUBalieHTHocTH? Kakumu cBoiicTBamu 001aJalOT KJIAcChl 3KBUBAJCHTHOCTH?
CdopmynupyiiTe U JOKaKUTE Te-OpeMy 00 OTHOIIEHUU YKBUBAJICHTHOCTH.

18. Kakoe oTHOILIEHNE Ha MHOYKECTBE HAa3bIBAeTCs nopsakoM? B uem otiauuue cTporo u
HeCcTporo mopsiakoB? B dem oTiaumywe MOJHOTO W YacTHUYHOro mnopsakoB? Kak Ha3wiBarOT
MHOECTBA C 3aJIaHHBIM Ha HUX MOJIHBIM nopsiakoM? Kak Ha3pIBalOT MHOXKECTBA C 3a/IaHHBIM HA
HUX YaCTUYHBIM TOPSAIKOM?

19. Kakue »snaeMEHTHI YHNOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAMOOJBIINH,
HauMeHbIM? Kakue 371eMeHThl yNopsJOUY€HHOIO0 MHOYKECTBA HA3BIBAIOTCS MaKCHUMAJIbHBIMU,
MUHUMaNbHBIMU? Kakue 0ObEeKThl COCTABISIOT BEPXHIO M HUKHIOIO TPAHHU YIOPSIOYEHHOTO
MHoO>kecTBa? Kak Ha3pIBalOT HAaMOOJIBIIIYIO HIKHIOK I HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak mocTpouTs quarpaMMy Xaccs YaCTUUHO YHOPSAOUYEHHOTO MHOXKECTBA?

IIpumepnvie npakmuueckue 3a0anus

1. Jano A=fab,c} B=1,234} RcAxB. P, < B? ’ R ={al) (@2)[b3)(2)(c3)(c4)

o —1
P ={11)22)22)(23)24)33) (44}l Yzo6pasure B, 2 rpapuueckn. Haiimure marpumy (R°P2).
[TpoBepbTE C MOMOIIBIO MATPUIIBI, ABISETCS M OTHOIIEHHE "2 pehIeKCUBHBIM, CHMMETPHYHEL,
AHTUCHMMETPMYHBIM, TPAH3UTUBHBIM?

2.  Haiigute  oOmacth  ompeaeneHus,  o0jgacTb  3HAUYEHUH  OTHOLIEHMS
PcR?, (xy)ePox?+y?=1. SIBnsercs nm oTHomeHue P peduiekcUBHBIM, aHTHPE(DIEKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAaH3UTHUBHBIM? OOOCHYHTE OTBET.

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

Ipumepnvie meopemuueckue 80npocwl

1. Uto takoe pynkuua? YUto sBisercs apryMeHTOM U 3HadeHHeM QyHkiuu? Yo takoe
MecTHOCTh GyHKIMU? Kakas GyHKIus Ha3bIBaeTCs onepamnuei?

2. YeMm ornauuyaroTcs 00JacTb ONpENeNeHHs W o0sacTh 3HadeHHs (PyHKUMU OT ee
MHOXECTBa OINpE/EICHUs U MHOXKecTBa 3HaueHMi? Kakas (QyHKIusS Ha3bIBaeTCs TOTAIbHOU?
Kakas ¢pyHKIMS Ha3pIBa€TCSl YaCTUYHOM?

3. Kakoii snemeHT Ha3piBaloT oOpa3zom snemeHTa a? Kakoil 3J€eMEHT Ha3bIBaloOT
npoobpazom snemenTa b? Uro HaszpBaloT 00pazom MHokecTBa? UTO Ha3bpIBalOT MpooOpazom
MHOkecTBa? Uto Takoe oOpa3 pynkmuu? Uro Takoe nmpoodpas GyHKIUU?

4. Kakme ¢QyHKkIMu Ha3pBalOT WHBEKTHBHBIMH? Kakuwe QyHKIIMH Ha3bIBAIOTCS
CIOpBEKTHBHBIMHU? UTO Takoe Ouexius?

5. KakoBa ocoOeHHOCTh o0003HaueHus kommosunuu Gyaknuii? Kak Ha3pIBalOT
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KOMMO3UINIO () YHKITHI?
6. Pensionnbie 6a3pl JaHHBIX B IEPBO HOPMaJIbHON (hopMe U OTHOIIEHUS. ATPUOYT.
3anuce.
7. Onepanuu HaJ 6a3aMu JaHHBIX.
IIpumepnvie npaxmuueckue 3a0aHus
1. Onpenenute o6pa3 u nmpoodbpa3 pyHkuuu f:R—>R f(x)=sinx. YKaxure, ABISETCS

au cootBeTcTBHE f 1 QyHKIMEN.
2. Onpenenute o6pa3 nmoamuoxkectsa C R — f(C) u mpoodpa3 moamHokecTBA DR —
f (D) s pyaxmum f:R—>R, f(x)=x?, C=[-3,2], D=[4,9], D=[-6,-4], D=[-34].

3. s pysknuii R—->R f(X)=2x+1, g(x)= , Haiiaure cynepno3uuuio (fog)(x).

1
x2 42
Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. bynessl ¢pyakun. [IpeacraBienne B HOpMaJIbHBIX (OpMax.
IIpumepnvie meopemuueckue 60npocwl

1. Kakas ¢ynkuus HazwpiBaercsi OyneBoit? CKOIBKO BCETO MMEET 3HAYCHHU N-MECTHAas
OyneBa ¢ynkiusa? Uro takoe Tabmuia UCTUHHOCTH OyrneBoil ¢pyHkiuu? Kak ycraHaBiuBaercs
JeKCUKOorpauIecKuit Hopsiok?

2. 3anumuTte TAONMMLBI MCTUHHOCTHM OCHOBHBIX OyNeBbIX (YHKIMIA: oOTpULIaHUS,
KOHBIOHKIIMHU, JU3BIOHKIUHU, UMIUIMKALUU, SKBUBAJIEHTHOCTH, CyMMBI [0 MOAYJIO 2, HITpHXa
leddepa, crpenku ITupca.

3. B xakoM HopsiiKe BBIIOJTHSIOTCS JIOTHYECKUE OTIEPAlliH, €CIIM HHOE HE YCTaHOBIICHO
cKoOKamu?

4. Jlokaxxure BC€ OCHOBHBIE 3aKOHBI OylieBOM aireOphl, MOCTPOECHHUEM TaOJUIL
UCTUHHOCTH.

5. B xakoMm citydae nepeMeHHasi 0ysieBoi (QyHKIIMM Ha3bIBAETCS CYILIECTBEHHOM?

6. Kak mnoctpouts 1BoiicTBeHHYI0 (QyHKIMI0 1o ¢opmyne? Kak mnocTtpouts
JBOWCTBEHHYI0 (QyHKUMIO 1o Tabimune wuctuHHOcTH? Kakas  QyHKkuuMs  Ha3piBaeTcs
CaMOJIBOMCTBEHHOM ?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?

8. JIokaKuTe MPUHITAT TIBOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakast ¢popmyiia Ha3bIBaeTCsl AM3BIOHKTHBHOW HOpMabHOU (opmoit (JJHD)? Kakas
(dopmyna Ha3bIBaETCSl KOHBIOHKTUBHON HOpMaibHOH (popmoit (KHD)?

11. lokaxwure TeopeMy O NpeacTaBieHuH at06o0it OyneBoit pynkuuu B JJHO (KHD).

12. JlokaxuTte nepByo 1 BTOpyto TeopeMbl LIleHHOHa 0 pa3nokeHuH OyineBol GyHKIUU
10 IEPEMEHHBIM.

13. Yo Takoe KOHCTUTYEHTA €AMHHUIIBI, KOHCTUTYCHTA HYJISI?

14. Kakas ¢opmyna Ha3bpIBaeTCs COBEPLICHHOW AM3IBIOHKTUBHON HOpPMalbHON (opMoii
(CAH®)? Kakas (opmysa Ha3bIBa€TCSI COBEPIICHHONW KOHBIOHKTHBHOW HOPMAJIBHOU (PopMOit
(CKH®D)?

15. Kakue npeobpazoBaHust HEOOXOJUMO cenaTh, 4To0bl popmyny npuBectd B CAHD
(CKH®D)?

16. Kak moctpoutrs CAH® (CKH®), ecnu ¢yHKIms 3amaHa TaOiuield MCTUHHOCTU
(cnenctBue 2 TeopeM Lllennona)?

IIpumepnvie npakmuueckue 3a0anus
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1. TloctpomB TaOuWIbI WCTHHHOCTH COOTBETCTBYIOMIUX (YHKIUH, BBIICHHUTE,
SKBUBAJICHTHBI JIU GOPMYJIBI v U © U=(X - y)@((y _)7)_> X- y) ,o=Y-7—>X.

2. Ykaxure Bce QUKTUBHBIE HepeMeHHble QyHKuu f (X, Yy, z) = (10101010) .

3. IloctpoiiTe nBOMCTBEHHYIO (DYHKIMU f = (x\/ yv Z)-t vV X-Y-Z, UCIIOJIb3Ysl IIPUHIIKII

JIBOVICTBEHHOCTH
4. Tlocrpoiite nBoicTBeHHY0 GyHKkuuu f =(1000001110001100), HCHONB3Ys

orpezesieHue.
5. C mnoMompl SKBUBAJIEHTHBIX mpeoOpa3oBanuii mnoctporte JH®D dynkmnun

f (Xl,Xz,X3):(71VY2 \/XS)'(X]_'XZ 4 X3)-
6. Ilpeacraepre B CIAH® u B CKH® ¢yHKIIHIO, TONB3YSICh CICACTBUEM 2 TEOPEM
[llenHoHa f (xg,X,,X3)=(01010001)-

7. C TOMOIBID AaHATUTUYECCKUX MPeoOpa3oBaHUU  MpPEACTaBbTe  (YHKIUIO
f (X, %, %) =(¥V X0 ) —> X B CIH® n 8 CKH®

Tewma 2.2 Munumu3zaius OyneBbIX (yHKITHIA.

IIpumepnvie meopemuueckue 60npochl

1. Kak onpenensiercs cnoxxnocts JJH®? Kakyro JITH® Ha3zpBat0OT MUHUMAaJIbHOM?

2. Yro takoe umImmkaHra ¢opmyinasl ¢? B kxakom ciydyae MMIUIMKaHTa (GOpMYJbl @
Ha3bIBACTCsI IPOCTOM?

3. Kakas JIH® nHazeiBaercs cokpameHHoi? Kak noctpouts cokpamiennyroo JHO
metonom KsaitHa?

4. Kakas JIH® nazpiBaetcs TynukoBoi? Kak nmonyuuts tynukossie JJH® no marpuiie
KBaitna?

5. Kak crpoutcs kapra Kapno mist 3-mecTHbIX U 4-MecTHbIX QyHKumid? Ilo xakomy
NpaBWly BBLAEIAIOTCS mpsMoyroiabHuku KapHo? Kak cocTaBuUTh HPOCTYI0O HMIUIMKAHTY IO
npssmoyrosibHUKY KaprHo? Kak npumensercs kapra KapHo s MUHMMM3alUMM 4acTUYHON
OyneBoil pyHKIMN?

6. Kakx c¢ mnomompro bneiika — Ilopenkoro mnomyunts cokpamennyro JH® wu3
npousBoibHOM JJHD?

7. TlepedopmynupyiiTe Bce H3BECTHBbIE BaM anropuTMbl MuHumuzainuu JH®D ans
MuHuMu3zanun KHO.

IIpumepnvie npakmuueckue 3a0anus

1. Haiinute munnmansayio JIH® ¢ momomisio mMeroma Ksaitma m kapt Kapno mns
bynxuu f = (01010111).

2. C nomomuipbto kapt Kapao nocrpoitte MIAH® 11 yacTU4HO omnpeesieHHOW QyHKIMK
f=(01--01-1) (mpovepkH COOTBETCTBYIOT HEOTPEICICHHBIM 3HAUCHHSIM)

Tema 2.3. IlonHoTa cucteM OyneBbIX (QyHKIHH.

lIpumepnvie meopemuueckue 60npochl

1. Kak cpaBHuBaroTcst Ha0opbl apryMeHToB OyneBoi pyHkuuun? Kakas OyneBa GyHKuus
Ha3bIBAETCSI MOHOTOHHOM?

2. ChopmynupyiTe MYyHKTHI aJITOPUTMA JUIsl TMOCTPOCHMs mojuHoMma JKeraakuHa H3
teopeMsbl JKerankuna. B kakom ciyuae noauHoMm JKerajikvuHa siBIsS€TCs JIMHEHHBIM?

3. Kak noctpouts nonuHoMm JKeraaknHa METOJOM HEOIpeaeNeHHBIX KOAPPHUIIUEHTOB?
Kak noctpouts noianaoM JKerankuHa, HCTIonb3ys TpeyroiabHuk Ilackamns?
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4. Kakas OyneBa (yHKUMA Ha3bIBaeTcs JuHEHHOH? Kak mnpoBepuTh JTMHEHHOCTH
(YHKIMU METOIOM HEOTIpPeIeIEHHBIX KO (UIIMEHTOB, HE CTPOs monHoM JKerankuna?

5. Uro Ha3bIBaeTcs 3aMBbIKAHHEM HEKOTOPOro MHOXKecTBa OyieBbix ¢(yHkimii? Kakoe
MHOX€ECTBO OyJIeBbIX (DYHKIMI Ha3bIBaE€TCS 3aMKHYTHIM?

6. Jlokaxxute 3aMKHYTOCTb MHOXecTBa OyJeBBIX (DYHKIMH, COXpaHSIOLUX HYIIb.
JlokaxxuTe 3aMKHYTOCTb MHOXKECTBA OYJIE€BbIX (DYHKIMH, COXpaHSAOUIMX eAuHuly. Jlokaxure
3aMKHYTOCTbh MHOKE€CTBAa MOHOTOHHBIX OyseBbIX (yHKUUH. JOKa)KUTE 3aMKHYTOCTh MHO>KECTBA
CaMOJIBOMCTBEHHBIX OyneBbIX (GYHKIUH. JlOKaXuTe 3aMKHYTOCTh MHOXKECTBA JIMHEHHBIX
OyneBbIX (QYHKIHH.

7. JoxaxuTe TeopeMy O cBoMcTBax kiaccoB [locTa.

8. Kakas cucrema OyneBbIx (yHKIIMI Ha3bpIBaeTcs oiaHoW? Kakas monHas cucrtema
OyneBbIxX (YHKIIMI Ha3bIBaeTCs 6a3rucom?

9. Cdopmynupyiite Teopemy Ilocta 0 momHOTE CUCTEMBI OYIEBBIX (QYHKITHIA.

10. lokaxure T€OpeMy O TOM, UTO KaKIbIH (YHKIMOHAIbHO-TIOJIHBINA 6a31C COAEPKUT
He Oosiee YeThIpex OyeBbIX PYHKIIHA.

Ipumepnvie npakmuueckue 3a0anus.

11. TIpoBepkTe, sSBIISICTCS T QYHKIHS f (4, %) = (X @ %) & (X ~ X9) MOHOTOHHOH

12. C momomipo MeTo/a HEeompeaeNeHHbIX KOA(P(UIMEHTOB BBISICHUTE, SBISACTCS JIU
TuHEeHON QyHKIuUs f (%, %») = (1001)

13. C noMoIbto 3KBUBAJIEHTHBIX MIPe0Opa3oBaHuil MOCTpoiiTe MoMuHOM JKerankuHa u
BBISICHHUTE, SABJIAETCS JU QyHKIHS f (X,y)=X—> y®X-y JHHEHHOMN.

14. Beracuure, nonxa i cucreMa QYHKUMEA {x-y, Xvy, XDy, X-y®Yy-zDz-X}-
15. ITposepsTe, ABIIAETCS m cucTema byHKuMi 6azucom
{xeydz, x-y®z-x®z-y, 0, 1}.

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

[Tpunoxenus OyneBbIX GYHKLIUN K TEOPUU CXEM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuyeckue 0npPoCsl

1. Yto Ha3pIBaeTCs MEPEKIIOYATENbHON (peneifHo-koHTakTHOH) cxeMoii (PKC)?

2. Kakme nBa Buga koHTakTtoB paznuuaroT B PKC? Kakue OyneBbl ¢(yHKIuM
COOTBETCTBYIOT 3TUM KOHTAaKTam?

3. B kakom ciyuae OyneBa pyHKIHMS Ha3bIBaeTcsl pyHkuuen nmposogumoctu PKC?

4. Kakum PKC co0TBETCTBYIOT KOHBIOHKIHS U AU3BIOHKIIUSA?

5. Kakne PKC HaspBatoTcs paBHOCWIBHBIMH? Kak Berumcisercs cioxHocte PKC?
Ob6ocHyiiTe 5KBUBaJIEHTHOCTh MHOXKECTB BcexX OyneBbIx ¢pyHkuuit P, u Bcex PKC.

6. Onummure ocHoBHbIE 3a1au Teopun PKC u anroputmsl ux pemeHusl.

7. UYrto Ha3piBalOT (YHKIHOHAIBHBIM 3reMeHToM? Kak ompenensercs cxema u3
(byHKIMOHATBHBIX 351eMeHTOB (CDI)?

8. B kakoM ciydae OyneBa GpyHKIMS Ha3biBaeTcs GpyHKUMeH mpoBogumoct COI? Kak
BBIYHCIIAETCS CII0KHOCTE CDD?

9. O0ocHYyiiTE SKBUBAJICHTHOCTH MHOXXECTB BceX OyneBbIxX hyHKIm P 1 Bcex CDD.

10. Onummte ocHOBHBIE 3aa4u Teoprr CDD 1 anropuTMbl KX PELICHHUS.

IIpumepnvie npakmuueckue 3adanus
1. Haiigure ¢pyHKINIO TPOBOJUMOCTH PENIEHHO-KOHTAKTHBIX CXEMbI. Y IPOCTUTE CXEMY:
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X—T

y
X—27—Y
X
Y—12
2. TloctpoiiTe peneHO-KOHTAKTHYIO CXEMY I10 JaHHOM (YHKIMH NPOBOAMMOCTH
(x-yvZvx)-(xvy).
3. IocTpoiite GyHKINU TPOBOAMMOCTH JJISI CXEMBI
X1~
X3
X5 > >
4. Tloctpoiite cxemMy u3 (YHKUMOHAIBHBIX DJJEMEHTOB 10 JaHHOH (QYyHKIUH
IPOBOAMMOCTH (X-yvZ v X)-(XVY):

Cemectp 3
Paszoen 1. Mamemamuueckas nocuxa
Tema 1.1. AnreOpa Bbicka3piBaHui. Jlornueckue ciaencTBusl.
IIpumepnvie meopemuueckue 60npocsl

1. Yto Takoe BbICKa3bIBaHUE?

2. Kak coctaBuTh OTpHUIIaHHE JAHHOTO BBHICKA3BIBAHUS?

3. Kak coctaBuTh BbBICKa3blBaHUE, SIBISIOLICECS JU3IBIOHKIMEH JBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM ciyyae AM3BIOHKIMS JBYX JIQHHBIX BBICKAa3bIBAHWH SIBIISIETCS
UCTHHHBIM BBICKa3bIBAaHHEM?

4. Kak cocTaBUTh BBICKa3bIBaHUE, SBISIONICECS KOHBIOHKIMEH JABYX JaHHBIX
BBICKa3bIBaHUI? B KakoM ciydae KOHBIOHKIHMS JBYX JaHHBIX BBICKAa3bIBAHWH SIBIISAETCS
UCTUHHBIM BbICKa3bIBaHUEM?

5. Kak coctaBuTh BBICKA3bIBaHHE, SBJSIOIIEECS HMMIUTUKAIMEH JIByX JaHHBIX
BBICKa3bIBaHUI? B KkakoMm cioyyae WMIIIMKAlWs JABYX JIAHHBIX BBICKA3bIBAHWM SIBISETCS
UCTUHHBIM BBICKa3bIBAaHHEM?

6. Kak cocTaBuUTbh BBICKA3bIBaHUE, SIBIISAIOLIEECS HSKBHUBAJICHTHOCTHIO JBYX JAaHHBIX
BBICKa3bIBaHUI? B KakoM cilyuae SKBHUBAJECHTHOCTHh JBYX JAaHHBIX BBICKA3bIBAHWUN SIBIISIETCS
WCTHHHBIM BBICKa3bIBAaHHEM?

7. Yto Takoe hopmanm3aiys BeICKa3bIBaHUS?

8. [MHaiite wunAyKkTHBHOE ompezeneHne (opmynsl anreOpsl BbICKa3biBaHHil. YTO
Ha3bIBaIOT UHTEpHpeTanueil popmynsi?

9. Kakue (opmyinbl Ha3bIBAIOTCS COBMECTHMMBIMH 1O MCTHMHHOCTH? Kakue hopmyss
Ha3bIBAIOTCS COBMECTUMBIMHU MO JIOXKHOCTU?

10. B xakom cmyyae ¢opmyna C(X1,X2,...,.Xm) Ha3bIBaeTCs JIOTHUECKHM CIICACTBHEM
bopmyn  P1(X1,X2,....Xm),  P2(X1,X2,...;Xm)yeeey  Pn(X1,X2,...,Xm)? Kak 3ammcats moruyeckoe
ciencTBue GopmMyi B BUIE KiIay3bl?

11. KakoB anropuT™M MeTOAAa PEAYKIUU IS TPOBEPKHA (HOPMYT Ha JIOTHYECKOE
ciencTaue?

12. Kak ¢ momompsto MeTona KBaiitHa MOKHO YCKOPHUTH 00X0J] CEMaHTHYECKOTO JIepeBa
pu IpoBepke (GOopMyIT Ha JIOTHYECKOE CIIe/ICTBHE?

24



13. ChopmynupyiiTe alroOpuT™M HAXOXKJIECHUS BCEBO3MOXKHBIX CICICTBUHN MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmynupyiTe anrOpuT™M HaXOKICHHSI MMOCHIJIOK JIJIS TAHHOTO 3aKITFOYCHHUS.

15. Kakoe BbICKa3blBaHHE MaTeMaTH4YeCKOW TeopeMbl X —Y  Ha3bIBaeTCs
JIOCTaTOYHBIM, KaKO€ HEOOXOTUMBIM?

16. Kak mnst TeopeMbl X —Y MOCTPOUTH OOpaTHOE, MPOTHBOIIOJIOKHOE U 0OpaTHOE
MPOTHUBOIOJIOKHOMY  BbICKa3biBaHUs? Kakue M3 HUX BEpHBbI, €CU BEpHa MpsmMas Teopema?
Kaxkue n3 HUX MOTYT OKa3aThCsi HEBEPHBIMHU JIaXKe B CIIy4ae BEPHOCTH MPSIMON TEOPEMBbI?

17. Yem oTnnyaroTcs AeIyKTUBHbBIE JOKA3aTeNbCTBA OT UHIYKTUBHBIX?

18. Kak crTpoutcs OeAyKTHBHOE J0Ka3aTEIIbCTBO yTBEpKIeHMH Buipa X —Y ? Kak
CTPOUTCS IEAYKTUBHOE JI0KA3aTEIbCTBO YTBEPXKIACHH BUaa X <>Y ?

19. Kak mpoucxXoAWT J0Ka3aTelbCTBO METOJAOM KOHTpamo3uimu? Kak mpoucxomut
JIOKa3aTeIbCTBO METOJOM OT MpoTUBHOro? Kak MNpOUCXOIUT 10Ka3aTeIbCTBO METOJI0M
npuBeneHus K adbcypay? s yero mpu 10Ka3aTeabCTBE MOKHO HUCIIOIB30BATh KOHTPIIPUMEPHI?

20. B kakoMm ciydae ans JI0Ka3aTeabCTBa MPUMEHSIETCS METOJ MaTeMaTU4YecKOM
uHAykuun? B kakom ciyyae Jis T0Ka3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHON MHAYKLINN?

21. JlokaxuTte TeopeMy JeAYKIMH B airedpe BHICKAa3bIBAHUH.

22. B uyem cocroutr mnpuHIMN pe3omonui? Kak cocTaBUTh pPE30JIBBEHTY IBYX
ITU3BIOHKTOB?

23. OnummTe anropuT™M Merofa pesontonmid. [lodemy meton pesononmii B o0IeM
cirydae siBisieTcst mony3¢hekTuBHbIM?

24. Kak COCTaBJSFOTCS PE30JbBEHTHI IPH WCIOIH30BAaHUM METOAA HACKHIIICHUS
ypoBHE? B uem cocTouT cTparerusi BolYepKUBaHUA?

25. B yeM 0cOOEHHOCTh METO0/1a JIOK-PE30IIOLHNA?

26. Kaxoil AM3BIOHKT Ha3bIBaeTCs XOPHOBCKUM? Kakoi XOpHOBCKUH TU3BIOHKT
Ha3bIBAECTCS] YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETaTUBHBIM, TOUHBIM?

27. Kak 3¢ (hekTHBHO UCTOIB30BATH METO]T PE3OTIONNHN JIJISI XOPHOBCKUX TU3BIOHKTOB?

IIpumepnvie npaxmuueckue 3a0anus

1. Tlonwe3ysick TabMUIIaMM WCTUHHOCTH, BBISICHUTE, CIPaBEUIMBO JIM JIOTHYECKOE
ciaeacreue (A&B) - C,A—>B=A—->C.

2. Metogom KBgaitHa BBISICHUTE, CIpaBEANUMBO JIM JIOTMYECKOE CIIEICTBUE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

3. MCTOI[OM OT IIPOTHUBHOI'O BBISICHUTC CIIPABCIJIMBO JIX JIOTUYCCKOC CIICACTBUC
(AvC)—>B,C >(AvB),(B&C)—>(AvB)=B—>C

4. Haiimute BCce CNEACTBHS M3 JAaHHBIX MOCBHUIOK U BBIPA3UTE UX B COJEPKATEIHHOM
dopme: «Ecnu nenoe umcno aenurcs Ha 2 ¥ Ha 5, To oHO Aenutcs Ha 10», «llenoe ymcno
JIENUTCS Ha 2 U HE JISJIUTCS Ha S».

5. MeTooM pe30Tionuii JOKaKUTe Pv 6 vR,PVR,QvR=R.

6. [IpoBepbTe CIpaBeTMBOCTD CIAEAYIOUIETO paCcCyKAeHUS «S1 oIy B KUHO Ha HOBYIO
KMHOKOME/IMIO MJIM Ha 3aHATHUS [0 MaTeMaThuuyeckou Jioruke. Eciu s moiiy B KUHO Ha HOBYIO
KMHOKOMEJIMIO, TO 1 OT BCEU AYIIU MOCMEICh. Eciu s Moiay Ha 3aHATHA 110 MATEMaTUYECKON
JIOTUKE, TO UCHBITal0 OONBIIOE YIOBOJBCTBHE OT CIICAOBAHHMS 110 MYTSIM JIOTHYECKHX
paccyxaenuit. CreoBaTeNbHO, WM s OT BCEW AYIIM TMOCMEIOCh, WJIM HCIBITal0 OO0JbIIOe
YAOBOJILCTBHE OT CIICIOBAHUS 110 MYTSAM JIOTHYECKUX PACCYKICHUI».
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Tema 1.2. AnreGpa npeguKaToB
IIpumepnvie meopemuyeckue 60npocol

1. Uto Takoe mpeaukar?

2. Yo Ha3bIBAIOT MHOXKECTBOM UCTUHHOCTH IpeauKara’?

3. Kakue noruyeckue onepanuu onpeAeaeHsl JUist IpeJuKaToB?

4.Kakue mnpenukarhl MOJYYalOTCSl B Pe3yJbTaTe BHINOJIHEHUS JOIMUYECKHX OIeparnui
HaJl IpeauKaTaMu’?

5. Yro moisiydaercss B pe3yibTaTe BBINOJIHEHHUS ONEPALUU CBSA3bIBAHUS IEPEMEHHOU
KBaHTOPOM OOIITHOCTH

6. Uro mosiydaercss B pe3y/ibTaTe BBHINOJIHEHUS ONEpPALMU CBSI3bIBAHUS IEPEMEHHOMN
KBaHTOPOM CYLIECTBOBAaHHUS?

7. B xakoMm citydae ¢popmya Ha3blBaeTcs 3aMKHYTOU? OTKpBITOI?

8. Kak npoucxoaut unrepnperanus GopmyI JOIUKH NPEIUKaToB?

9. Kakue mnpenukarbl Ha3bIBAIOTCS TOXKJIECTBEHHO-UCTUHHBIMU?  TOKIECTBEHHO
710xHbIMU? BeinmoaHumMbeiMu? OnipoBepKUMbIMU ?

10. Ilepeuncanre TUIOBBIE KOHCTPYKIIUH, UCIIOIb3YIOLIMECS IPU (opMalu3alim.

11. B dyem 3akiroyaercsi METOJ KOHKpPETH3alMM JJs JO0Ka3aTesIbCTBa TaBTOJIOTHM
anreOpbl MpenKaToB?

12. Ha xakue JOTHYECKHE OIEpalHy 3aMEHSIOTCS KBAHTOP OOIIHOCTH M KBAaHTOP
CYIIECTBOBAHHMS TP UCIIOJIb30BAaHUH KOHKPETH3AINHU [T JI0KA3aTeIbCTBA TABTOJIOTHI alreOpbl
MpeauKaToB?

13. 3anumuTe OCHOBHBIE TABTOJIOTUHU alreOphl MPEINKATOB: MEPEHOC KBAHTOPOB Uepes
KOHBIOHKIINIO, TU3BIOHKIIUIO, OTPULIAHHE.

14. Kakas ¢opmyna HazbIBaeTcsl NpuBeAeHHOM (opmoii? Kak mpuBecTH MpeauKaTHYIO
(dbopMyiy B IpuBeAeHHYIO (hopmy?

15. Kakas ¢opmyiia Ha3pIBaeTcs IpeBapeHHON HOpMalibHOHN (popmoii? Kak npusectu
MpeANKaTHYIO (GOPMYITy B IIPEIBAPEHHYI0 HOPMATbHYIO hopmy?

16. Kakas ¢opmyna Ha3bIBaeTCsi CKOJEMOBCKOH craHmapTHoi (opmoii? KakoBsl
IpaBUJIa UCKITFOUYEHUS KBAHTOPOB JUISI MTOJTyYEHHsI CKOJIEMOBCKOM CTaHAApTHOMN (GopmMbI?

17. Yro Takoe yHupukanus?

18. Yto Ha3bIBaeTCst OMHAPHOM Pe30JIbBEHTOM JIBYX AU3bIOHKTOB?

19. KakoB anroput™m MeTo/1a pe30JItoLui sl MpeIuKaTHbIX hopMy?

IIpumepnvie npaxmuueckue 3a0anus

1. ITycts P(X)= «X — mpocroe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y nenurcs
Ha X». UaTepnperupyiite popmymny VX(E(x) A Vy(D(x,y) — E(Y)))

2. Ompenenure TOXIECTBEHHO-UCTUHHA, TOXKIECTBEHHO-JIO)KHA WM BBIMOJIHHUMA
(ompoBepxkuma) popmyrna VXA(F(x,y), fo(fi(X,y))) B uHTeprpeTanuu M = (—o,0), A(X,y)="Xx=y",
B(2)="2", (6 y)="x+y"

3. Jloka3aTh TaBTOJOTHIO IBYMs CIOCOOAMH METOJOM KOHKpETH3alnHu (3aMECHUB
KBAaHTOPHI Ha JIOTMUECKHE OMNEpallK) U MO ONPECICHUI0 KBAHTOPOB U JIOTUYECKUX Olepanui
—(3IxP(x)) = Vx—P(x)

4. MetogoMm pe30OIONMI  BBUSICHUTH OyIeT JHM JaHHas QopMysa JIOTHYECKUM
cenctBreM VX(P(X) = (Q(X) AR(X))),3x(P(X) AS(X)) = 3x(S(X) AR(X)),
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5. IToka3aTh ¢ MOMOILBIO METO/Ia PE3OJIOLUN CIPABEIMBOCTD CIEAYIOIINX CYXKIACHUN
«Hexoropble pPYKOBOIAUTENN C YBaKEHHEM OTHOCATCA KO BceM Iporpammucram. Hu oaun
PYKOBOJUTENb HE yBaXkaeT Oe3aenbHUKOB. Cle10BaTeNIbHO, HA OWH MPOrPAMMHUCT HE SIBISIETCS
0e31eJIbHUKOM).

Pazoen 2. Ocnoswvt meopuu epagos

Tema 2.1. OcHoBHBIC TOHATHS Teopuu rpados. Oneparuu ¢ rpadamu.

IIpumepnvie meopemuueckue 60npocsl

1. Kakoii maremaTudeckunii 00beKT Ha3biBaeTcsi rpadom? UTo Takoe BepiinHa rpada,
pebpo rpada? Kak onpenenuts mopsiaok rpada?

2. Kakue Bepmmnnbl rpada HazbiBaroTcs cMexkHbIMU? Kakue pebpa rpada HazbiBaroTCs
CMEXHbIMU? B KakoM ciydae TOBOpAT, YTO apa BEPIIMH KOMHLUIEHTHA HEKOTOpOMY pedpy?
Kakue pebpa Ha3bIBarOTCS MHIMICHTHBIMU JAHHON BEpIIUHE?

3. Uto Takoe myTth (MapuipyT) B rpade? Kak paccumrare ero muny? Kakoit myTh
HA3bIBAETCSI LIETIBIO, MPOCTOH 1enbio? Kakoil myTh Ha3bIBaeTCA HUKINYECKUM, [IUKIOM, IIPOCTHIM
nukioMm? Urto Takoe metTiis?

4. Kakoii rpad HaszsiBaetcs mynabTurpadom? Kakoii rpad nassiBaercs ncesaorpagom?

5. Kakoii rpad naspiBaercs nomasiM? Kak nmpunsaTo 00603Ha4aTh noiHbe Tpadul? Kakoit
rpa¢ Ha3bIBaeTCsA ABYN0IbHBIM? Kak 0003Ha4ar0TCs OTHBIE IBY0IbHBIE Tpadb?

6. B kakom cirydae mapa rpadoB Ha3bIBaeTCss U30MOP(GHBIME JIPYT IpYyTy?

7. Kak mocTpouTh MaTpuily CMEKHOCTH Tpada, MaTpHUIly WHIMIECHTHOCTH, CTPYKTYPY
cmexxnoct? Kak 3amaTth rpad criuckom pedep?

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

9. Kakue 0COOEHHOCTM BO3HHMKAIOT MpPH TOCTPOCHUH MATpHUIl CMEXKHOCTH U
WHIUJIEHTHOCTH 11 oprpadoB?

10. Kak BpluuCIUTH CcTeNeHb BepliMHbI rpada? Kak MmocTpouTh BEKTOp CcTENeHeu
rpada? Kaxoii rpad HazbIBaeTCs perysisipHbIM?

11. ChopmynupyiiTe 1 TOKKUTE TIEMMY O PYKOTIOKATHSIX.

12. Kak BBIUMCIHTH MONYCTENEHb 3axoja Ans BepmmHbl oprpada? Ilomycrtenenb
ncxona?

13. Kakoii rpad Ha3piBaeTcst yacThio rpada G? B kakom ciydae yacTh rpada Ha3bIBalOT
noarpagom?

14. B kakom ciydae rpad HazbiBaeTcs CBS3HBIM? UTO Takoe KOMIIOHEHTA CBSI3HOCTH
rpada? Yro takoe kinuka B rpade? B kakoM cirydae KiIMKa Ha3bIBa€TCS MaKCUMaIbHON?

15. Ilepeuucnure omeparyu, KOTOpble MOXHO BBIMOJHATH Haj rpadamu. [laiite ux
orpezieNeHue

Ilpumepnvie npakmuueckue 3a0aHUs.

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

CTPYKTYpPOIl CMEXHOCTH, CIIUCKOM ITyT (pedep), MaTpulieil HHIMACHTHOCTH

e,

2. IlpencraBpTe B reoMeTpuueckoil u wmartpudyHod ¢Gopmax rpadel G=G, UGy,
G=G1NG,, G=G,®G;, G=G;+G;, G=G;xGy, G=G([G,], G=G,[G(]

27



1 3 2 1
Gl GZ

Tewma 2.2. Huxosl. [Inanaprocts. Packpacka rpada. depeBbs. Octo rpada. CBI3HOCTB.
IIpumepnvie meopemuueckue 60npocwl

1. Yto Ha3bIBaIOT paccTOsHUEM Mexay BepiunHamu rpada? Kak moctpoutb marpuiry
paccTostHu# Tpada’?

2. Yto Takoe 3KCIEHTPUCUTET BepIIHHbI rpada? Kak BbUUCINTL pajuyc U AUAMETP
rpada? Uro Takoe neHTp rpada?

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

4. Kakyro yactb rpada Ha3plBaroT ero octoBoM? Kak BBIYMCINTH LUKIOMATHYECKOE
yucio rpadga? KakoB CMBICT 3TOM BEJIMYUHBI?

5. Chopmynupyiite anroput™ 00xo0/1a BEpIINH Tpada MOUCKOM B TITyOHHY.

6. Chopmynupyiite anroputm 06xo/1a BepuInH rpada mouckoM B IMIUPUHY.

7. Kakoit rpad HazwpiBaeTcs pebGepHO-B3BemleHHBIM? Kak MmOCTpOUTh MATpHIly BECOB
pebepHo-B3BemIeHHOTo rpada? Kak BEHIYUCIUTH BeC MaplIpyTa B peOepHO-B3BEIICHHOM rpade?

8. Chopmymnupyiite anroputm Kpackana moricka ocToBa HAaMMEHBIIETO Beca B peOepHO-
B3BEIICHHOM Trpade.

9. Chopmymupyiite anroput™m [Ipuma moucka ocTtoBa HaMMEHBIIETO Beca B peOEpHO-
B3BEIIEHHOM rpade.

10. Kakoe n3o0paxkenue rpada Ha3pIBaeTCsl TEOMETPUIECKON peamn3anueii?

11. Jlokaxute TeopeMmy O peanu3aluu Jo0oro rpada B TPEXMEPHOM EBKIHMIOBOM
IPOCTPaHCTBE.

12. Kakue rpadsl Ha3bpIBalOTCS TUTaHapHBIMU? UTO Ha3bIBaeTCS TPaHbBIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHHMH, Kakas BHemIHel? Kak BBUHUCIUTH SHIEPOBO
YUCJIO MIaHapHoro rpada?

13. Jokaxkute TeopemMy 00 SHIEpOBON XapaKTePUCTHKE IUIAHAPHOTO Tpada.

14. Toxaxxute HerutaHapHOCTh rpadoB Ks, Ks s.

15. ChopmynupyiiTe KpUTepuil IIIOCKOM peann3yeMocTu rpada.

16. Kak BeruucIuTh 9yuciio mianapaocT rpada? Tommuay rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBaeTCs
npaBwibHOI? Kakoli rpad Ha3piBaeTcst K-packparirBaeMbiM? B ueM CMBICI THITOTE3BI O YEThIPEX
Kpackax? B ueM cocTOHT aIropuT™M mociea0BaTeIbHOTO PACKPAIIUBaAHUSI.

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

19. Kak noctpouts pedepHbIi Tpad JaHHOTO Tpada?

IIpumepnvie npaxmuueckue 3a0anus

1. Haiftu maTpuily paccTOSHUMN, IuUaMeTp, paauyc, LEHTpalbHble U TNepudepuiinbie

BEpIINHBI rpada
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2 4 6
2. TlocTpouTh OCTOBBI HAaWMEHBIIETO BecCa, MOJB3YsICh anropuTMamu Kpackama u

IIpuma.

—

3) (2 2)
®

BN

2 340

3. SBnstorcs nu nanHble Tpadpl IwiaHapHbIMU? OnpeaenuTe TOMMIMHY W YKCIO
wiaHapHoctd rpadoB. Jns mimaHapHbIX TpadoB MOCTPONTE IUIOCKYI0 T'€OMETPUUYECKYIO
peanu3ainio, ONpeesIuTe YUCIO0 TpaHeil.

5 6
4. IIpuMeHUB AJITOPUTM IOCIEJOBATEIBHOTO PACKPAIIMBAHUS, ITOCTPOUTh PACKPACKY
BEpILUH 1)1 rpada

5 6
5. Haiitu xpoMaTuieckoe 4ucio.

Tema 2.3. AnropuTtMsl pelieHus 3a1ad Ha rpagax.
Ipumepnvie meopemuueckue 60npocsl

1. B kakom cinyuae rpad HaszbiBaeTca odiiepoBeiM? Kakoit rpad HasbBaercs
MOJTy2UJIEPOBBIM?

2. Jlokaxute kpurepuil sitiepoBoctu rpada. KakoB kpurepuil morysinepoBoCTH
rpaga?

3. ChopmynupyiiTe anropuT™M OCTPOSHUS diIepoBa IMKIIa B rpade.

4. B kakom cnyuyae oprpad HazbiBaerca siiepoBbiM? ChopmynupyiiTe KpuUTepHid
SUIEPOBOCTH i oprpada.

5. Kakoii Trpad Ha3zpBaeTCs TaMHJIBTOHOBBIM, TMOJYraMHWIbTOHOBEIM?  Kakue
JIOCTaTOYHBIE YCIIOBHUS CYIIECTBOBAaHUS IAMUJIBTOHOBBIX IIMKIJIOB B rpade Bam u3BecTHbI?

6. B yem cocrout 3amaua kommuBospkepa. CHopMynupyiTe aaropuTM sl e pereHHs.
Kak moBemer cebs 3TOT anroputMm eciu perieHne orcyrctByer? Kak mpeoOpa3oBarh 3TOT
QITOPUTM JJIS1 HAXOXKAEHUS TaMIJIbTOHOBA [TUKJIa HauOoJIbIIero Beca?

7. Chopmynupyiite TeopeMy 0 K-0ii CTEIIEHU MaTPHIIbI CMEKHOCTH Tpada.
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8. Kak moctpouts Marpuily uTepanuii U MaTpuily cBszHOcTH rpada? Kak crpoutcs
MaTpHIla JOCTHKUMOCTH oprpada?

9. Kakue THITBI CBSA3HOCTHU BBIACISIOT A5 oprpados? B uem ux omimyne?

10. Yro Takoe 6a3a oprpada? Uto Ha3bIBAIOT CHUJILHO CBSI3HON KOMIIOHEHTOU oprpada?
Kak moctpouth MaTpuily CUIbHBIX KOMIIOHEHT?

11. Chopmynupyiite maru anroputma dPopaa-bemnimaHa HaxXO0XIEHUS KpaT4aMIIAX
MapuipyToB B rpade. Kak nmoBener ceds 3TOT anroput™ B oprpade, cojepraiieM KOHTyp?

12. Kakoii rpad Ha3piBaroT ceTbio? UTO TaKO€ HCTOYHUK U CTOK CETH?

13. ChopmynupyiiTe maru airoputMa OnpeneiacHus] YpoBHEH BeplIuH ceTu. J[is gero
MPOBOJUTCS TOIIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada’?

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

15. Yro Takoe MOTOK B TPAHCIIOPTHOM ceTu?

16. B kakoMm ciydae ayra TpaHCIOPTHOM CETH Ha3biBaeTcsl HachlmeHHoW? Kakoi
MapUIpyT B TPAHCIOPTHOM CETH HA3bIBAECTCS HACBHIIEHHBIM?

17. Kakoii mOTOK B TPAaHCIOPTHOM ceTH Ha3bIiBaeTcs MoNHbIM? Chopmynupyiite teMMy
u Teopemy Dopaa-DankepcoHa 0 IOTOKE B CETH.

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

IIpumepnvie npakmuueckue 3a0aHus
1. ITpoBepuTsh siBIsIETCS JIK Tpad

5 6
3I>i.]'[ep0BLIMPI, HOHYBfIHepOBBIMH, TaMUJIbTOHOBBIMU, MOJYTaMUJIIbTOHOBBIMH.
2. MetoaoM BeTBEH U T'paHUll pCHINTDL 3ada4y KOMMHUBOSKECPA IJIA rpaq)a, 3aJaHHOI'O
ManHI.IefI BECOB. BBIUHCINTS TaMUJIBTOHOBEI LIMKJIBI MUHUMAJIBHOTO M MAaKCUMAaJIbHOI'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 o 9
10 0 8 3 7 o

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

2 6 9
@-% !
L NO

4 g 11

4. Ucnonb3ys anroput™ ®opna-bemimana, HailiinTe Bce KpaTyailiye MapipyThl U3

BCPIIIHHBI 1 a0 Ka)I(,Z[Oﬁ N3 OCTAJIbHBIX BCPIIIHUH.
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Pa3zoen 3. Ocnoevl meopuu aneopummos

Tema 3.1. Mammuna Treropunra. HopmanbsHbie anroputmMsel MapkoBa.
IIpumepHvie meopemuueckue 60npocel

1. ChopmynupyiiTe OCHOBHBIC TPEOOBAHUS K aJITOPHUTMAM.

2. [lepeuncnure cocTapisoIMe MallIliHbl ThIOpUHTA.

3. YUro sBnsercs nanHbiMU MamuHbl Tetopunra? ['ne xpansrcs qanHblie?

4. Kak BeImsiauT koHburypauus Mamusasl Teropunra? Kakas crangapTHas HadalibHas
koHurypauus? CTannapTHas 3aKIIOUYUTETbHAS?

5. KakoBbl 351IeMEHTapHbIE IIard MallvHbl ThropuHra?

6. Kak BbIrIsSIIMT KOMaHAa MaluHbl TeropuHra?

7. Kak MOXHO 3a71aBaTh ccTeMy KOMaH[ (IIporpamMmy) MamiuHel ThropuHra?

8. JlaiiTe onpeneneHne GyHKINH, TPABUIbHO-BBIYUCINMOI 110 ThrOpUHTY.

9. Chopmynupyiite Te3uc TrropuHra.

10. UYro wHa3mBaOT yHHBepcambHOW MammHOW Trropunra? Kakume mpoGiemsl
HE0OXOUMO PEIIUTh IPHU €€ MOCTPOSHUN U METO/Ibl UX PELICHUS.

11. B yem 3akitouaercs nmpobieMa OCTaHOBKU MamuHbl ThiopuHra? Jlokaxxute Teopemy
0 €€ HEPa3peuIMMOCTH.

12. Kak 3anucpIBaeTCsl U BBIITOJIHAETCS MapKOBCKasl OJICTAHOBKA?

13. 3anummre o6muii BU cXeMbl HOPMaJIbHOTO aJlrTOpUTMA.

14. Kak odopmisercss 3akioudTenbHas mnoxacrtaHoBka? Uto oOo3Hauaer ee
BBIIIOJIHEHUE?

15. Kak npuMeHsI0TCs MOACTaHOBKU MTPpHU paboTe HOPMAJILHOTO anropurma’?

16. B xakom ciry4ae HOpMJIBHBINA AITOPUTM HE TPUMEHUM K CIIOBY?

17. Copmynupyiite runorezy A.A. Mapkosa.

Ilpumepnvie npakmuueckue 3a0aHUs.

1. IToctpoutrs MammHy TbrOpHHTra, BBIIOJHSIOUIYIO CIOXEHHE [BYX HATypaJIbHBIX
qucen a U b, 3alMCaHHbIX Ha JIEHTE, C IOMOIIBIO @ U b €MHUL] COOTBETCTBEHHO.

2. IloctpouTts MamMHy ThIOpHHTA, BEIOJIHSONLYIO KOIIMPOBAHUE CIIOBA.

3. Iloctponts MamuHy ThIOpPHHIra, BBINOJHSIONIYI0O YMHOXKEHHME JBYX HATYPAJIbHBIX
yucel a v b, 3alMCaHHbBIX Ha JICHTE, C MOMOIIBIO a M b €IMHUIl COOTBETCTBEHHO.

3.2. IlpumuTuUBHO-peKypcuBHBIC yHKITMU. OO1I1ast TEOpHs AITOPUTMOB.
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IIpumepHvie meopemuuecKue 60npocel
. Kakas ¢pynkuus HazpiBaeTcst 3()(h)eKTUBHO BBIYMCIUMON?
. Kakue ¢pyHKIMu OTHOCSATCS K MPOCTEHIIUM BBIYUCITUMBIM (DYHKIHSIM?
. 3anMImTe OnepaTop Cynepro3uIuu
. 3anuImmTe onepaTrop NPUMUTHBHON PEKYPCHU

1
2
3
4
5. Kakas pyHkmus Ha3pIBaeTCsS MPUMUTUBHO-PEKYPCUBHOM ?

6. 3anuImmuTe onepaTop MUHUMH3ALIMHI

7. Kakas ¢pyHKIHsI Ha3pIBa€TCS YaCTUIHO-PEKYPCUBHOM?

8. Chopmynupyiite Tezuc Yépua.

9. JlokaxxuTe TE€OpeMy O BBIYMCIMMOCTH MO THIOPHHTY JH000H YaCTUYHO-PEKYPCUBHON
byHKINN.

10 JlokaxuTte TeopeMy O TOM, 4YTO Jto0as BbluMcAuMas 1Mo ThropuHry GyHKUIUS
YaCTUYHO-PEKYpPCHUBHA.

11. Tonstue cnoxxHocTH anroputMa. ClIOXHOCTh omucaHusa. CIOXKHOCTh HCXOJHBIX
JTAHHBIX.

12. BpemeHHas CJOXXHOCTb anropuTMa. BpemeHHas  CIIOXKHOCTh  3aJayu.
[TotnHOMMANIBHBIE ATOPUTMBI U 3aJ1a4H.

13. Kitacc NP anroputmoB u 3anad. NP-rmonmabsie u NP-Tpynsbie 3apaun. Kitace E-3amaq.

14. EmxocTtHast cnoxnocTs anroputma. Teopema 06 OIeHKE EMKOCTHOH CIOKHOCTH
aIropuTM™Ma.

Ipumepnsie npakmuyeckue 3a0anusl
1. Jloxa3aTb MPUMUTUBHYIO PEKYPCUBHOCTH (DYHKIIUN

L y)=x+y f(xy)=xy fxy)=x
2. Jloka3aTh MPUMHUTUBHYIO PEKYPCHUBHOCTH (DYHKITHIA
bi(xy)=x by(xy)=xvy b(xy)=xny
3. JlokazaTh MPUMHUTHUBHYIO PEKYPCHUBHOCTH (DYHKITHIA

PO) = (x nemures nan}, PO = {x nemares Hamun}, P, %) ={x > %}

CocraButens: E.B. PemernukoBa, kaHna. ¢us.-mar. Hayk, [JOLEHT Kadeapbl
MaTeMaTUKH, PU3UKK U MAaTEMaTUYECKOTO MOAECITNPOBAHUS
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