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1 Ileap TUCHUIIHHBI.

B pesynbraTe OCBOEHHS JAHHOM JMCUUILIMHBI

y 00ydYaromerocst JIOJKHBI

OBITH

c(OpMHUPOBAHbI KOMIIETCHIIMM OCHOBHOH MNpPO(ecCHOHAILHOW 00pa30BaTebHOW MPOrPaMMBbI
OakanaBpuarta (nanee - OITOIT): OIIK-1.
ConeprkaHre KOMIIETEHIIMN KaK TUIAHUPYEMBIX PE3yJIbTaTOB O0YUEHHSI MO JUCIUILIAHE CM.

Tabymusl 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumeHnoBanue Bula KOMIIETEHIIUN
(vHusepcanvhas, obuenpodeccuonanvhas,

npogeccuonaivras)

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

obwenpogheccuonanvrasn

OIIK-1 CriocobeH npuMeHsITh €CTECTBEHHOHAYYHbIE U
OOIeMH)KEeHEPHBIE 3HAHMS, METOIbI MATEMAaTHYECKOTO aHAIIN3a U
MOZEIHPOBAHUS, TEOPETUIECKOTO U SKCIIEPHUMEHTAILHOTO
UCCIIe0BaHus B IPO(eCCHOHAIbHON AeSTENbHOCTH

1.2 UHAuKATOPHI T0CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHUIUH, (OpMUpYyeEMbIe AUCIUILTUHON

Ko u Ha3zBaHWE KOMIIETEHIIUT

WNuaukaTops! JOCTIDKEHUS
kommnereHnnuu no OITOIT

JucuunnuHbl 1 NPaKTHKHY,
thopmupyronme kommneternuto OITOIT

OIIK-1 CriocobeH mpuMeHSITh
€CTECTBCHHOHAYYHBIC U
o0ILIenH)KeHEePHBIE 3HAHUS,
METObI MaTEMAaTHIECKOTO
aHaIM3a M MOJICIUPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTATBHOTO
UCCIIEIOBaHUS B
npodeccuoHaIbHON
JEATeTLHOCTH

OIIK-1.1. Pemraer KOHKpeTHbIE
3aJla44 U3 007aCTH CBOEH
npoeccnoHambHON
JIESTEJILHOCTH C
WCTIONIb30BaHUEM (PH3UUECKUX
3aKOHOB, BBICIIICH MaTeMaTHKH,
TEOPUH BEPOSITHOCTEN U
MaTeMaTHYeCKON CTaTHCTHKH,
JIMCKPETHON MaTEMATUKH,
MOJIOXKEHUI OOIIETEXHUYECKUX
JIMCITUATLIMH.

OIIK-1.2. BeiOupaert u
MPUMEHSET MaTeMaTHUYECKUE
METO/IbI, TEOPETHUECKUE U
AKCIIEPUMEHTAIBHBIE METOTbI
(pU3UYECKUX UCCIICOBAHUH U
METOJIbI MOJICTTUPOBAHHUS,
HEOOXOAMMBIC IS PEIICHUS
ITOCTaBJICHHBIX 3aJ1a4.

OIIK-1.3. PazpabatbiBaet u
npeoOpa3yeT MaTeMaTHYECKHE
MOJIEJIN SBJICHUH, IPOLIECCOB U
CHCTEM C LEJIbI0 UX

3¢ GEKTUBHOM MPOTrpaMMHO-
armapaTHOW peanu3aliuu u
MIPUMEHEHHUS B HAYYHBIX
HCCIIEIOBAHUSX, IPOEKTHOM

K.M.04 MaremaTnyeckue u
00IIIETEXHUYECKUE OCHOBBI
MpodheCCHOHANBHON IEATEILHOCTH

K.M.04.01 JuckperHas
MaTeMaTHKa
K.M.04.02 Teopus
BEPOATHOCTEH 1 MaTeMaTH4YeCKast
CTaTUCTHKA
K.M.04.03 ®dusnka
K.M.04.04 Nudopmarika
K.M.04.05 Maremartuka
K.M.04.06 NnxenepHas u
KOMIIBbIOTEpHAs rpaduka
K.M.04.07

DIIeKTPOTEXHHUKA,

JNEKTPOHHUKA U CXEMOTEXHHKA
K.M.04.08

MoenupoBaHue CUCTEM
K.M.04.09

BripaBHMBaromuii Kype
WHPOPMATUKU
K.M.05
WHPOPMALMOHHBIE TEXHOJIOTHU U

CoBpeMeHHbIE

WHPOPMAITUOHHBIE CUCTEMBI

K.M.05.01
HudopmarimoHHbIe

TEXHOJIOTHH

K.M.06 OO0ecneuenue

3




KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
xomrerennuu o OITOIT

JIMCIMITITUHBI ¥ IPaKTUKH,
thopmupyronme kommerernuto OITOIT

ACATECIIbHOCTH, YIIPABJICHUN
TCXHOJOTUYCCKHUMHU,
CoOMaJIbHBIMU CUCTEMaMU.

MPOEKTHOU NesITENIbHOCTH
K.M.06.01 Mertposnorus,
CTaHIapTH3aLUs U CePTHPUKALINSI
K.M.08 IIpakTrku
K.M.08.01(IT)

Texnomornyeckas (IpOEKTHO-
TEXHOJIOTHYECKas) MPaKTHKa
K.M.09 l'ocynapcTBennas
WTOTOBAsI aTTECTAIUS
K.M.09.01(1) Brimonnenue
1 3aILMTa BbIITYCKHOU
KBaJTU(UKAITUOHHOUN PabOThI




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

Kon 1 na3sBanue
KOMIIETEHIINHT

NHaaukaTopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCHUILUIUHON

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

OIIK-1 Crioco6en
MPUMEHSITh
€CTCCTBCHHOHAYYHBIC U
00IIenHKeHEPHBIE 3HAHNUS,
METOJIbI MATEMATHYECKOTO
aHaJM3a v MOJICTTPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCIICIOBAHUS B
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-1.1. Pemraer
KOHKPETHBIE 337241 U3
00J1aCTH CBOCH

PO eCCHOHATTEHOM
JIeITEIIbHOCTH C
HCIIONB30BaHUEM (HH3UICCKIX
3aKOHOB, BRICIICH
MaT€MaTUuKu, TCOPUHU
BEpPOSITHOCTEN U
MaTEeMaTUYECKON CTaTUCTUKU,
TUCKPETHOW MaTEeMaTHKH,
MIOJIOXKECHHUH
OOIIETEXHHUECKHX
JVCIIUILINH.

OIIK-1.2. Beibupaet u
NPUMEHSET MaTeMaTHYEeCKue
METObI, TEOPETUIECKUE U
IKCTIEPUMEHTAIBHBIE METO/IBI
(bU3MYECKUX MCCIIETOBAHUN 1
METOBI MOJICIIUPOBAHHS,
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 U
MPUMEHEHHUS B HAYYHBIX
HCCIIEI0BaHUAX, TPOCKTHON
NeSITENIBHOCTH, YIIPABICHHN
TEXHOJOTMUYECKIMH,
COLMAILHBIMU CUCTEMaMH.

3HaTh:

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

—  IPaMOTHO MOJIb30BATHCS A3BIKOM
JIUCKPETHON MaTEMATHUKH;

—  CTpPOro AO0Ka3bIBaTb MAaTEMAaTUYCCKHE

u

YTBEP>KACHUS U3 007aCTH JUCKPETHOM

MaTEeMaTHKH, BBIIEISS [JIaBHbIC
CMBICIIOBBIE aCTIEKThI B
JOKa3aTeJIbCTBAX;

—  pewaTb KOHKPETHBIE 3a7aull U3
o0yactu cBO€ MpogheCcCHOHATBHOM
JESITETBHOCTH C UCTIONIb30BAHUEM
JIUCKPETHON MaTeMaTUKU

—  BBIOMpAET W IPUMEHSET

MaTeMaTUYECKHE METOAbI U METOAbI
MOJICJIMPOBAHHMS, HEOOXOUMBIC IS

pelieHus TOCTaBIICHHBIX 3a/1a4.
Bnanerts:

—  cnocoOHOCTBIO pa3padaThiBaTh U
peoOpa3oBbIBATE MATEMATUICCKHUE

MOACIN HBHGHHﬁ, mponeccoB U CUCTEM

¢ 1enbio uX 3G (GEeKTUBHOM

MIPOrpaMMHO-aIapaTHOU pean3aIiiu

U IPUMEHEHUSA B HAY4YHBIX
HCCIIEIOBAHHAX, TIPOECKTHOM
JIESATEIbHOCTH, YIIPABICHUN
TEXHOJIOTHYECKUMH, COLIUAIBHBIMU
CUCTEMaMH.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Ta6muma 4 — O6beM U TPYJA0EMKOCTh AUCITUTUIMHBI 110 BUJAM yU4€OHBIX 3aHATHI

. O0BéM yacos o hopmam
OO0mas Tpy10eMKOCTh ¥ BHIbI yU€OHOH paOOThI IO JUCIHUILIMHE, -
MIPOBOIMMEIC B Pa3HBIX (opMax 090 g; 0 300
1 O0mas TpyI0eMKOCTh JUCIUTLIAHBI 252




2 KonrakTtHast pabota oOydarommxcs ¢ npernoaasateneM (TI0 BHIAM 72
y4eOHBIX 3aHATHIA) (BCETO)

AymutopHas pabota (Bcero): 72
B TOM YHCJIC:
JIEKLIAU 36
MIPAKTHYECKUE 3aHATHS, CEMUHAPBI 36

B UHTEPAKTUBHOH (popme

B AJICKTPOHHOH (opme

3 CamocrosrenpHas paborta odydaromumxcs (Bcero) 144

4 1IpomerxyTOodHas aTTEeCTAIlHs 00yJarOIerocs — 36
sKk3aMeH (3 cemecTp)

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

3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabnuna 5 - YueOHo-TeMaTnyeckuil miad ouHou popmbl oOyueHus

= O6H.[E'1$I TpymoeMKoCTh 3aHATHIA (Jac.) ®dopmbl
= TpyIoeM AyauTopH. KEGHI%HSEOH
= Pazaensl u TeMbl TUCHUIIIMHBI KOCTB 3aHATHS CPC IPOMEKYTOUHO
= 10 3aHATUIM (6ce20 ™ gy, TPaKT. il aTTecTanUN
2 uac.) yCIIEBAEMOCTH
2
Cemectp 2
1. Teopusa mHoocecmes 54 8 8 38 WHauBuayans
HOE 3aj1aHue
Nel
1 1.1 ITommuOXecTBa. Omeparuu Haja 19 2 2 15 Tect Nel
MHOKeCTBaMU. MOIITHOCTh
MHOKECTB.
2 1.2. Ilpsimoe mipou3BeIcHUE 23 4 4 15 Tect Ne2
mHOxecTB. CooTBercTBUs. CBOMCTBA
COOTBETCTBUH.
3 1.3. ®yukiyu. CoOTBETCTBUS U 12 2 2 8
peNSIrOHHbBIE 0a3bl TaHHBIX.
2. Mamemamuueckas no2uxa 54 8 8 30 Wupusunyans
4 2.1. Bbynesbt dbyHKINN. 16 2 2 8 HOEC 3a71aHue
[IpencraBnenne B HOPMaJIbHBIX Ne2
dhopmax. Tect Ne3
5 2.2. MunumMu3zanus OyneBpix | 14 2 2 8
¢GyHKUHMI.
6 2.3. TIlomnora cucrem OyneBbix | 14 2 2 8
(hyHKIHIA.
7 2.4. Tlpunoxenus Oynesbix pynknuit | 10 2 2 6
K TEOPUHU PENIEHHO-KOHTAKTHBIX CXEM
[Ipunoxenust OyneBbIX (QYHKIMHA K
TEOPUH CXeM M3 (PYHKIIMOHAJIBHBIX
JJIEMEHTOB.
[IpomMexyTouHas aTTecTanus, 3a4eT
HToro no cemectpy 2 108 18 18 72
Cemectp 3




OO6mas TpymoeMKoCTb 3aHsATHIA (Jac.) dopme!
E VA0S Aymurop Tekymero.
E Pa3nensl U TEMBI OUCIHUAILINHEI KOCTh 3AHATHS CPC HpOMe};{quHO
= 110 3aHATUIM (6cezo JIEKTI. MIpaKT. 1 aTTecTaluu
2 uac.) yCIIeBa€MOCTH
%
3. Mamemamuueckas n102uKa 38 3 3 30 Uupusugyans
HOE 3a/1aHKe
Ne3
8 3.1. Anrebpa BbICKa3bIBaHMid. | 18 1 1 15 Tect Ne4
Jlornyeckue cienCcTBHsL.
9 3.2. AnreOpa npeInKaToB 20 2 15
4. Ocroswl meopuu epagos 39 3 6 26 WHnuBuayans
10 |4.1. OcHoBHble moOHATHS Teopuu | 11 1 2 6 HOC 33/1aHUC
rpados. Onepanuu ¢ rpadamu. Ned
11 | 4.2 LIuKIIBL. [InanapuocTs. | 13 1 2 10 Tect Ned
Packpacka rtpada. [epeBbs. OctoB
rpacda. CBI3HOCTB.
12 | 4.3. Anroputmbl pemreHus 3amxad Ha | 15 1 2 10
rpadax.
5. Ocnoswl meopuu ancopummos 31 2 3 20 KoutponsHas
13 | 5.1. Mammsa Tetopunra. | 17 1 3 10 pabora
HopmainbHble anroputMbel Mapkosa.
14 | 5.2 [IpumuTHBHO-peKypcuBHBIE | 14 1 - 10
(dhyHKIIH. Obmas Teopus
ITOPUTMOB.
[IpomexxyTouHas arrecTanus 36 JK3aMeH
JK3aMeH
HTroro no 3 cemecTpy 144 18 18 72
Bcero: | 252 36 36 144 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConeprkaHue JUCHUTUIUHBI

Ne

/11 | TEMBI JUCIATUIAHBI

HaumenoBanue paszaena,

Coneprxanue 3aHsITH

CewmecTp 2

CopneprkaHre JIEKIIMOHHOTO Kypca

TeOpI/ISI MHOXXCCTB

[Mogmuox)ecTBa. Onepanuu HaJl MHOKeCTBaMU. MOIIIHOCTh
MHOecCTB. [Ipsmoe nponsBenenrne MHOKECTB. COOTBETCTBHS.
CaoiicTBa COOTBETCTBUH. PessiiirionHbie 0a3bl JaHHBIX. DYHKIUH.

1.1 | [loamHOXKecTBa. Oniepanum

Haa MHOXCCTBaMH.
MOH.[HOCTI) MHOXECCTB.

OKBUBAJICHTHOCTh MHOXKECTB.

CueTHBIC MHOXKECTBA. KOHTI/IHyaJ'H:HBIe MHOXKCCTBA.

MHuoxecTBa. DnemeHT MHOXKecTBa. [lonMHokecTBa. PaBeHCTBO
MHOeCTB. Bxirouenne MaOXecTB. Onepanyy HaJ MHOKECTBaMH.
Huarpammsl Disiepa. XapakTepuCTHUECKUE NPEAUKAThl. OCHOBHBIE
9KBHUBAJICHTHOCTH. MOITHOCTh MHOXKeCTB. KOHEUHBIE MHOKECTBA.

1.2. | Ilpsmoe npousBeneHne

Koprex. IIpsmoe nponssenenre MHOKECTB. OTHOILLIEHHE.




HaumenoBanue paszacia,

ConeprxaHue 3aHITH

/0 | TeMBbl AUCLUILIMHEI
MHOkeCTB. COOTBETCTBUSI. CootserctBue. CriocoObl 3a1aHUs COOTBETCTBHH. Oniepaluy Haj
CBoiicTBa COOTBETCTBUIL. cootBercTBUsIMU. CBOICTBa COOTBETCTBHI. Kitacchl COOTBETCTBHI.

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

OYHKIIMOHAILHOCT COOTBETCTBHMA. THITBI (PyHKIINH.
OyHKIMOHATBHAS 3aBUCUMOCTD aTpHOYTOB B 0a3ax JaHHbIX. Kiou
2. MaremaTtnueckas JIOTHKa Bynesw! ¢pynkuun. [IpeacraBnenue B HOpMaibHBIX GopMax.
Munumuzanus OyneBsix Gpyakuuii. [lomHOTa cucteM OyneBBIX
¢ysxmwid. [TpunoxxeHus OyneBeIX QYHKINN K TEOPUH peleiHO-
KOHTaKTHBIX CXEM H CXeM H3 (DYHKIIMOHAIBHBIX 3JIEMEHTOB.

2.1. | byneBsl pyHKITNH. Ocnosuble OyneBbl pyHKIu. Tadbmuiel ncTHHHOCTH. OCHOBHBIE
IIpencrasnenue B SKBUBAJICHTHOCTH OyJneBbIX (yHKUuMi. J{BoiicTBeHHOCTD. [IpuHIIMT
HOPMaJIbHBIX (OpMax. JBoWicTBeHHOCTH. CyIlleCTBEHHbIE TEpeMEHHbIC. J|U3bIOHKTUBHBIE

1 KOHBIOHKTHBHBIE HOpManbHbIe popMbl. Teopemsl [llenHoHa.
CogBeplieHHbIE TU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJIbHBIE
¢dopmel. [TommHoM XKerankuHa.

2.2. | MuauMu3zanus OyJeBbIX MuHnManpHble AU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJIbHBIE
(hyHKIHIIA. ¢opmel. EnnandnbIe nHTEpBabI OyiieBa KyOa. MakcuMallbHbIE

eanHUYHbIe HHTEepBabl. [IpocThie umMIuIMKanTel. CoKpalieHHas
JH®. Meton Kaaitna noctpoenust MunuManbHbix JJH®. Kaptel
Kapmno.

2.3. | llonnoTa cuctem OymneBbIX OcHOBHBIE 3aMKHYTBIE KJ1acchl OyneBbIX GyHKImi (knaccsl [locra).

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

2.4. | IlpunoxeHust OyJeBbIX Peneiino-konTakTHas cxema. DYHKIUS IPOBOAUMOCTH. 3a/1a4a
(GyHKIMI K TeOpHH peleliHO- | cHHTe3a U 3a/1a4a aHanu3a. Cxema u3 QyHKIIMOHATIBHBIX
KOHTaKTHBIX CXEM 351eMeHTOB. DYHKIIMOHATIBHOE U CTPYKTYPHOE OIPEACICHUSL.
[Ipunoxxenus OyneBbIX DyHKIHA TPOBOANMOCTH. 3ajjaua CHHTE3a U 33ja4a aHaJIn3a.
(YHKLIUH K TEOPHH CXEM U3
(hyHKITMOHATBHBIX
3JIEMEHTOB.

3. Maremarnueckas JOruKka Anre6pa BbIcKa3bIBaHUN. JIoTHYEeCKHe CIEICTBUS U X

JIOKa3aTenbCcTBO. Anrebpa mpeaukaToB. [loka3aTemscTBO
TaBTOJIOTHH B airedpe npeaukatos. @opManbHbIe HCUUCICHUSI.
3.1. | AnreOpa BbICKa3bIBaHUH. BrickaspiBanue. Onepanuu Hajl BeICKa3blBaHUAMEU. DopMann3anys.
Jlornueckue cnencTsus. Wnrtepnperanus. Jlornueckoe ciepoBanue Gopmyi. MeToas
JloKa3aTesbeTB: MeTo KBaliHa, METOI pelyKIIuH, METOT
PE30IIOLHUH.
3.2. | Anre0pa npenukaToB [Ipenukatel. MecTHOCTH TIpearKaTa. MHOXECTBO UCTUHHOCTH.

KBaHTOpHBIe 1 JIOTUYCCKHUC OIICpalru. TaBToI0rUU JOTHUKH




HaumenoBanue paszacia,

ConeprxaHue 3aHITH

/0 | TeMBbl AUCLUILIMHEI
MIPEIUKATOB.

4, OcHOBBI TeOpuH rpadoB OCHOBHEBIE TIOHATHS U OTIPEIICTICHUS TeOpHH rpadoB. 3agaHue

rpagoB. Onepanun Haja rpadaMu. AJITOPUTMBL Ha rpadax.

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

4.2. | Hukasl. [InanapHOCTS. OlinepoBsl U raMuIbTOHOBBI Tpadsl. [InanaprocTs. Kpurepuit
Packpacka rpada. epeBps. | mmaHapHocTH. Packpacka rpada. XpoMmarudeckoe uncio. ['umoresa
OcrtoB rpaga. CBA3HOCTb. 0 YeThIpex Kpackax. 3ajada ONTHMAIBHOTO paciucanus. [{epeBsps.

OcroB rpada. O0xo/ B IIHPHHY U B IIIyOUHY. AJITOPUTMEI
MOCTPOEHUS OCTOBA HAUMEHBIIIET0 Beca ATl peOepHO-B3BEIIEHHOTO
rpaga.

4.3. | Anroput™msl peuieHus 3aza4 | Meron BeTBel M rpaHMIL AJIsl PELLICHHUS 3a1a4l KOMMHUBOSIKEPA.

Ha rpadax. Anroputm ®opra-bennmana nmovcka KpaT4aiiiero myTy.
Anroputm ©@opaa-PanakepcoHa MOUCKa MAKCUMAIBHOTO IOTOKA B
CeTH.
5. OcHoBBI Teoprn aropuT™MOB | Mammna Teropunra. HopmanbsHble anroputMsel MapkoBa.
[MpumuTHBHO-pekypcuBHBIe QyHKIMU. QOIS TEOPHS AITOPUTMOB.

5.1. | Mamuna Teropusra. Onpenenenue Mamunsl Telopunra. Kondurypanus. Takt paboTs.
HopwmanbHble anroputmsl Crioco0sb1 3aganust. OyHKIUS, BEIYUCTUMas 10 THIOPHUHTY.
Mapxosa. VYuusepcanbHas MamuHa Teiopunra. [Ipobiema ocraHoBku. Tesuc

TrropuHra.
Hopmanbhelii anroputm — onpezaesnenue. [IpuHnun HopManuzanum.

5.2. | [IpumutHBHO-peKkypcuBHble | [[pUMHTHBHO-pEKypCHBHBIE (YHKIIMH — onpesieienue. Teopema o
¢bynkuun. Obuias Teopus BBIYUCIUMOCTH O THIOPHHTY IPUMUTHBHO-PEKYPCUBHON
aITOPUTMOB. ¢ynkuun. Tesunc Yepya.

[Tonstre anropurma. HepaspemmMeie npoGiieMbl TEOpUH
anropuT™MoB. CII0KHOCTh aJITOPUTMOB.

CopepkaHre MpakTHYECKUX 3aHATUI

1 Teopust MHOXECTB BerlnonHeHue onepanuii HaJy MHOKeCTBaMHU. JloKa3aTensCTBO
paBeHCTBa MHOKECTB. OnUcaHue COOTBETCTBUI pa3IMYHBIMU
criocobamu. BeisiBiieHUE CBOMCTB cOOTBETCTBUN. OTIpenencHmne
TUIIOB COOTBETCTBUII.

1.1 | Omepamuu Hax Ormeparuy Hal MHOKECTBAMHU:

MHOXCCTBaAMMU.

- HEMMOCPEACTBEHHOC BLITIOJIHECHUE,

- n300pakeHne Ha AuarpaMMax Jniepa;




HaumenoBanue paszacia,

ConeprxaHue 3aHITH

/0 | TeMBbl AUCLUILIMHEI
- IOCTPOEHNE XapaKTEPUCTUUECKUX NPENNKATOB.

1.2 | PaBeHCTBO MHOXECTB. Jloka3aTenbCTBO paBEHCTBA MHOKECTB METOAOM B3aUMHOI'O
BKJIFOUEHMSI, HA IMarpammax Jujepa, ¢ TOMOIIIBIO
XapaKTePUCTUUECKUX MPEANKATOB.

1.3 | DxBUBaNCHTHEIC Hcnonp3oBaHue 3aKOHOB TEOPUH MHOXECTB ISl SKBUBAJICHTHBIX

mpeoOpazoBaHus POpMyIIL. npeoOpazoBanuii popmy.

1.4 | CooTBeTcTBUSI, CIOCOOBI OnucaHne COOTBETCTBHI MaTPUYHO, TPapUUECKH.

3aJaHysl W ONEPaLlM Hal
HIMI BrinmonHenue onepanuii HaJi COOTBETCTBUAMH, 3aJaHHBIMHU
MEepeYnCIeHUEM, MATPUYHO, TPAPUUECKH.
1.5 | Onepauuu Hajg BrinmonHenue onepanuii HaJi COOTBETCTBUAMH, 3aJaHHBIMHU
COOTBETCTBUSIMU MEePeYrCIeHUEM, MATPHYHO, TPAPUUECKH.

1.6 | CaoiicTBa COOTBETCTBUM. Ornpezenenne CBONCTB COOTBETCTBUM aHATUTHYECKHU U C TTOMOIIBIO
MAaTpHIL.

1.7 | Knaccel cOOTBETCTBUH. BrisiBneHHE COOTBETCTBUI SKBUBAJICHTHOCTH U MOPSJIKA.
Beinenenue kinaccoB 5KBUBAJIEHTHOCTH, BrIsiBIEeHHE CTpOTO,
HECTPOTOro, MOJIHOTO U YACTUYHOTO MOPSIIKOB.

1.8 | Oynknun. Onpexenenue cBoiicTBa PyHKIMOHATIBHOCTH Y COOTBETCTBHH.
HaxoxeHnue 00yacTi onpezesiceHus, 00JacTi 3HaYCHHUH, 00PaTHBIX
¢bynkuuii. OnpeneneHue TUIOB (YHKIUH.

2 Maremarnyeckas JIOTHKa [MocTpoeHune TabIUIl HCTHHHOCTH OYJIEBBIX (DYHKIIHH.
OkBHBaJIeHTHBIE TpeoOpazoBanus Gopmyi. [Ipeacrasnenue B
HOpPMaJIbHBIX (popMax. MuHUMH3aLUS OyNneBbIX QYHKIINH.
BrisiBrieHHe TIOIHBIX cucTeM OysieBbIX QyHKIMH. CHHTE3 M aHAIIN3
PENEHO-KOHTAKTHBIX CXEM M CXeM U3 (PyHKIMOHAIbHBIX
3JIEMEHTOB.

2.1 | bynessl ¢pynkuun. Tabmuusr | [locTpoeHue Tabnui HICTUHHOCTH OyJIeBBIX (OPMYIL.

WCTUHHOCTH.
DKBHBATCHTHEIC Jloka3atenbCTBO 3KBUBAJICHTHOCTH (POPMYII C TIOMOLIBIO
NPe0Bpa3oBAHS. 9KBHUBAJICHTHBIX ITPEOOPA30BAHMIA.
2.2. | JIBOHCTBEHHOCTb. [MocTpoeHne NBOUCTBEHHBIX (YYHKIIHIA IO ONPEICIICHUIO U C
CymecTBeHHBIE WCIIOJIb30BaHUEM ITPHHIINTIA TBOHCTBEHHOCTH.
TIepeMEeHHBIE.
Onpenesnenne CylecTBEHHBIX IEPEMEHHBIX (DYHKINH.
HUckmouenne u 1006aBneHne PUKTUBHBIX MEPEMEHHBIX.
2.3. | Hopmanbnbie hopmbl ITocTpoeHne MU3BIOHKTUBHBIX U KOHBIOHKTHBHBIX HOPMaJIbHBIX

Hpe/CTaBICHHUS OyIeBBIX
¢GyHKUIUH.

dopm.
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2.4. | CoBepuieHHble HOpManbHBIe | [locTpoeHNe COBEPILICHHBIX HOPMATBHBIX (POPM IO Tabiuie
(hopMmBl. HCTHHHOCTH U 3KBHBAJCHTHBIMH IIPe0Opa30BaHUAMU.

2.5 | Munumuzanus OyJeBbIxX [TocTpoeHne MUHUMAJIBHBIX TU3BIOHKTUBHBIX HOPMaJIbHBIX (hOpPM
(hyHKIHIIA. MetosioM KBaiina u o kapram KapHo.

2.6. | 3aMkHyTHIC KIacchl OyneBbix | Ompenenenre MOHOTOHHOCTH pyHKIHH. [TocTpoeHue nonuHoMa
(hyHKIHIIA. Keramknna. Onpenenenne TMHEHHOCTH (GYHKIUNA Pa3HBIMHU

crocobamu.

2.7. | llomHOTa crcTeM OyIIeBBIX Omnpe/enenre MOTHBIX CUCTEM OYJIEeBBIX PYHKIIUH MO0 KPUTEPHIO
GyHKIHH. Iocra.

2.8. | llpunoxeHus OyneBBIX CuHTe3 U aHallU3 CXEM.

(GYyHKIUH K TEOpHH peeiHo-
KOHTAKTHBIX CXEM M CXEM M3
(hYHKIIMOHATBHBIX
3JIEMEHTOB.
3. Marematnyeckas JOruka Brinonnenue onepauuii HaJ BbICKa3bIBaHUSIMU. DopManu3anus u
WHTEpIpeTanys B anreOpe BHICKA3bIBAHUH 1 B alredpe MpearKaToB.
ITpoBepka JIOTHUECKUX CIEACTBUM Pa3TUIHBIMU METOJAMH.

3.1 | Oneparuu Haj BrinonHeHue onepaiuii Haj BbICKa3biBaHUSIMU. DopMann3anus
BBICKa3bIBAaHUSAMHU. BbICKa3bIBaHUN. MHTepnpeTanus popmyn anreOpsl BBICKA3bIBaHUI.

3.2. | Jlornyeckoe cieicTBUE. IIpoBepka JIOrnueckux CIeICTBUM 110 ONpeAesieHn0. MeronaMu
[Toceuiku. 3aknroueHus. Kgaiina n pexykuuu. Iloctpoenne o0paTHBIX, IPOTHBOMOIOKHBIX U
Buner Teopem. 00paTHBIX IPOTHUBOIIOJIOKHBIM TEOPEM.

[IpeoOpa3zoBanue TeopeM.

3.3 | HokazartenbcTBO Jornueckux | [IpuMeHeHre MeTo1a pe30IOIHi Il JOKa3aTeIbCTBA JIOTHIECKUX

CJIEJICTBHI B anredpe CJI€ICTBUI.
BBICKa3bIBAaHHH.

3.4 | lIpenukatel u onepanuu Hag | Gopmanuzanust 1 HHTEpIPETALNS PEIUKATHBIX POPMYII.
HUMH.

3.5 | Jlornyeckoe cieqoBaHUE B MerTonpl JOKa3aTeNbCTBA NPEAUKATHBIX KiIay3: METO
anredpe IpeanKaToB. KOHKPETH3AINH, TI0 OTIPEIEIICHNIO KBAHTOPOB.
Metoabl BeIBOIA
MPEIUKATHBIX KIay3.

3.6 | [IpeobpazoBanue [IpuBenenue npeAUKaTHBIX KJIay3 B IPEIBAPEHHYIO HOPMaJIbHYIO
MpeIUKaTHBIX Kiay3. Metoq | ¢opMy, IpUBEACHHYIO HOPMaIbHYIO (POpMyY, B CKOIEMOBCKYIO
PE30ITIOLHT. CTaHIapPTHYIO GopMy.

MeTon pe3omounii 1y JoKa3aTeNbCTBa PEANKaTHBIX KiIay3.

3.7. | Ucuucnenue Bricka3piBaHui. | JloKa3aTenbCTBO JTOTMYECKUX CIEACTBUI B MCUUCICHUN
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Teopus ecTeCTBEHHOTO BBICKA3bIBaHUM (aKCMOMaTHYECKUM MeTOZIoM). [loka3aTensCcTBO
BBIBOA. JIOTHYECKUX CIICICTBUH B TEOPUH €CTECTBEHHOT'O BBIBOAA.
4, OcHoBBI TEOpUH TpadoB 3ananue rpadoB pa3nUIHbIMU crioco0aMu. BrimonHeHne onepanuii
Hax rpadamu. [IpuMeHeHne anropuTMoB IS peIeHHs
MPaKTUYECKUX 3a7a4 C UCTIOJIb30BaHNEM Ipa)OBBIX MOAECTICH.
4.1. | CrocoOsI 3aganus rpadoB. [TocTpoenne MaTpHITBI CMEKHOCTH, MATPHIIHI HHITUACHTHOCTH,
CTPYKTYPBI CMEKHOCTH, CIIMCKa pebep s 3aaanus rpada u
oprpada.
4.2. | Onepanuu Hax rpadamu. Brimonnenue onepanuii Haj rpadamu.
4.3. | Paccrosinue B rpadax. [Moctpoenune matpuibl pacctosHuil. Onpenenenre
Hepebst. OctoB. O0X0abI 9KCIICHTPUCHUTETA BEPIIUH Tpada, paanyca, fMaMeTpa, eHTpa
rpados. rpada.
O06xo07 BepiuH rpada MEeToAaMu B ITyOUHY H B IIUPUHY.
ITocTpoeHne ocToBa HaMMEHBIIET0 Beca o anroputMam Kpackana
u IIpuma.
4.4 | Hukisl B Tpadax. [Toctpoenue siinepoBa UK 1Mo anroputMy Onépu u
raMHJIBTOHOBA IIMKJIa HAMMEHBIIIETO BeCa METOZOM BETBEH U
TpaHMII.
4.5 | AnropuTMBl petieHus Anroputm ®opna-bennmana g moucka MUHUMAaJIbHOTA
KJIACCUYECKUX 3a7a4 Ha MapuipyTa B rpade.
rpadax.
Packpacka BepiinH rpada. AIropuT™M IOCIIEA0BATEIBHOTO
pacKpalluBaHUsL.
4.6 | CereBble MOJETH U Anropum ©@opra-PankepcoHa NOMCKa MAKCUMAJIBHOTO ITOTOKA B
ITOPUTMBI PEILICHUS CETH.
KJIACCMYECKHX 3a/1ad.
5. OcHoBBI TEOpUH anropuT™MoB | Pa30op taktoB pabotel MammH Triopunra. [loctpoenne Mammx
TriopuHTa, peanu3yoMMX MPaKTHIeCcKue 3aaun. J(oka3aTenbcTBO
NPUMUTHBHON peKypcuBHOCTH ¢yHKumii. [TocTpoenne
HOPMAJIbHBIX aITOPUTMOB, PEATH3YIONINX MPAKTHYECKUX 3aauu.
5.1. | [locTpoenne MaIMHBI Brimonnenne TaktoB paboTel MamuHb! Teiopunra. [locrpoenue
TrropuHra. MamuH Teropunra.
5.2. | Onpexnenenue Jloka3aTenbCcTBO NMPUMUTHBHOM PEKYPCUBHOCTH (DYHKIHHA.
PEKypCHUBHOCTH (DYHKITHIA.
5.3. | HopmanbHble anroputmsl [TocTpoeHne HOpMAITBHBIX AITOPUTMOB.

Mapxkoga.
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Ne Haumenoanue pazaena,
ConeprxaHue 3aHITH
/11 | TEMBI JUCIATUIAHGI

5.4. | KonrponbHas paboTa KonTtponpHas paboTa 0 TEOPHH aITOPUTMOB.

HpOMe)KyTO‘IHaSI aTTecTanusd - SK3aMCH

4 HOpﬂI[OK Oll¢cHUBaAHUA ycneBaeMoCTH U C(l)OpMI/IpOBaHHOCTI/I

KOMIIeTeHUHH 00y4aoierocss B TeKyleid 1 mMpoMe;KyTOYHOM aTTeCTAIUMN.

JIJIs TIOJIOKUTEIIBHOM OIEHKH IO pPe3y/bTaTaM OCBOCHHS IUCIHMILTUHBI O0ydYaromeMycs
HEOOXOJUMO BBINIOJIHUTE BCE YCTAHOBJICHHBIE BUIBI Y4eOHOH paboThl. OIleHKa pe3yiIbTaToB
paboTsl oOydatromierocst B 6aiiax (Mo Bujam) mpuBeaeHa B Tadbmuie 7.

Tabnuua 7 - banabHO-peHTHHIOBas OlEHKA PE3YJIbTaTOB y4eOHOW paboThl 0OYUYaONIHXCS
no BunaMm (bPC)

VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp
Tekymas yae6Has |60 JlexumoHHbBIE 3aHATHUS 0,5 6ansa mocemenue 1 JEKIIMOHHOTO 6-—12
pabota B cemecTpe (KOHCIIEKT) 3aHATHUSL
(ITocemienue (36 3amsTHi)
3aHATHH IT0 WnnuBuayanbHble 3a o1HO MHAUBHIYAJIBLHOE 3a/1aHHe OT S
paclnucaHuIo U 3agaHus (0TYeT O no: 12 -28
BBITIIOJTHEHHE BBITIOJTHCHUH 3 6ayutoB (BEIIONTHEHO 51 - 65% 3amanuii)
3aJIaHui) WHIUBUAYAIEHOTO 5 6anaa (BeImoiHEHO 66 - 85% 3a1aHui)

3aJIaHus) 7 6ansoB (BeiroHEeHO 86 - 100% 3amaHwMif)

(4 pabotsr)

Tectsr (5 Tecta)

TectNel, TectNe3 2 6asi1a (MOPOroBOE 3HAYCHHUE) 10-20

4 0ay10B (MaKCUMaJIbHOE 3HAYCHNE)
TectNe2, TectNed

TectNeS
HToro mo Tekyiueii padore B cemecTpe 28 - 60
IIpomexyrounas |40 Teoperudeckuii Bonpoc 1 (4 6asia (moporoBoe 3Ha4CHUE) 4-9
arrecTauus 9 6a/uT0B (MaKCUMAaJIbHOE 3HAYCHUE)
(ax3ameH) Teopernueckuii Bonpoc 2 |4 6anma (IoporoBoe 3HaUYCHHE) 4-10
10 6an0B (MaKCHMaIbHOE 3HAYCHUE)
Pemenue 3amgaum 1. 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-7
7 6a/10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemrenue 3amaum 2. 4 6a1710B (TOPOTOBOE 3HAUCHUE) 4-7
7 6a/10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3anaun 3 4 panna (moporoBoe 3Ha4YEHHE) 4-7
7 6an110B (MakcUMaJIbHOE 3HAYCHHE)
HToro no npoMe:kyToYHOIi aTTeCTALNU B ceMecTpe (IK3aMeHY) 20-400.
CymMmapHasi olleHKa 10 JUCHMIIUHE B ceMecTpe ! CymMa 6ajtoB TEKyIeH U IPOMEXYTOTHOM aTTeCTaIliH

51-100 6.
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5 MarepuajabHO-TeXHHYECKOE, MPOrpaMMHOEe U Y4eOHO-MeTOoqUYecKoe
odecrevyeHue TUCUHINIHHBI.

5.1 YueOnas Jureparypa
OcHoBHasi yueOHasi IuTEpaTypa

1. Cynmomnaro, C.B. JluckperHas maremaruka [DneKTpoHHBIH pecypc]: ydueOnuk / C.B.
Cynomnaros, E.B. OBunnHukoBa — 4-¢ u3f. - JNeKTpOoH. TeKCToBble aH. - HoBocubupck: M3a-Bo
HI'TY, 2012. - 280 C. - Pexum JloCTyna:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. Ky3nenos O.I1. JIuckpeTHas maTemMaTuka Jjis WHkeHepa [Dnektponnsiid pecypc] / O.I1.
Ky3HeroB - DJIeKTpoH. TEKCTOBBIE HaH. - 6-¢ u31., crep. - Cankr-IlerepOypr - Jlans, 2009. — 400 c.
Pexxum moctyma: https://e.lanbook.com/reader/book/220/#1/

3. JluckperHas maTemaruka [DIEeKTpOHHBIM pecypc|: B 2 4. : ydeOHOe mocoOue ams

crynentoB By30B. Y. 1/ E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HOBOKY3HEIKHUI WH-T
(pun.). - Hosokyszuenk : HOU KemI'Y, 2018.- 160 c.- bubmuorp.: c. 146-147. - Pexum
noctyna: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JlonoiHUTEIbHAS y4eOHasi IUTepaTypa

Xarraptu P. JluckpeTHass Maremartvka ajisi IPOrPaMMHUCTOB [DIJIEKTPOHHBIN pecypc]: mep.c
aHri.: yueOHoe mocobue / P.Xarraptu — u3n 2-e, UCHpaBlIeHHOE - DIEKTPOH. TEKCTOBBIE JTaH. —
Mockaa: Texnocdepa, 2012. — 400 c. — Pexum Jocryna:
http://biblioclub.ru/index.php?page=book_view&book_id=89024

Penpkun, H.II. luckperHas matemaTuka [DaeKkTpoHHbIN pecypc]: yueOnuk / H.II. Peapkun —
DJEeKTPOH. TEKCTOBBIE JaH. - MockBa: ®uzmariurt, 2009. — 264 c. — I'pud «PexomennoBano» YMO
[0 KJIACCUYECKOMY YHUBEPCUTETCKOMY O0Opa30BaHUIO B KayecTBe Y4eOHUKa [UId CTYJIEHTOB
BBICIIMX y4eOHBIX 3aBeleHHil, oOyyaromxcs Mo HampaBieHusMm moarotrosku 010100
«Marematuka», 010200 «Maremaruka. [lpuknagnas warematuka», 011000 «MexaHuka.
[Mpuknagnas matemaTrka». — Pexxum moctyna: http://e.lanbook.com/view/book/2293/

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

Kymukos B.B. Jluckpernas maTtemaruka [DIeKTpOHHBIN pecypc|: yueOH. mocobue / B.B.
KynukoB. - OnekTpoH. TekctoBble AaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum poctyma:
http://znanium.com/bookread.php?book=126799

[lleenes, HO.I1. QuckperHas maremMaruka [DIEKTpOHHBIN pecypc]: yueOH. mocodue / FO.IT.
[leBeneB. - DnekTpoH. TekcroBble aaH. — Cankr-IlerepOypr : «Jlanby», 2008. - 592 c.- Pexum
noctyma: http://e.lanbook.com/view/book/437/

5.2 MarepuajbHO-TeXHUYECKOe W  NPOrpaMMHOe  olecrneuyeHue
AUCUMILTUHBI.
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http://biblioclub.ru/index.php?page=book_view&book_id=135675
http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://biblioclub.ru/index.php?page=book_view&book_id=89024
http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

Y4eOHbIC 3aHATHUS TI0 IUCIUTUIMHE TIPOBOJATCS B Y4eOHBIX ayauropusx HOU Keml'V:

HanmenoBanve momenieHuin 1is
MTPOBEJICHYSI BCEX BUJIOB YUCOHOM
JIeSITEIIbHOCTH, TIPEAYCMOTPEHHOM

y4eOHBIM TUTAHOM, B TOM YHCJIIC
IMOMEIIEHHMS JUIs1 CAMOCTOSTEIILHOM

Ilepedyerb OCHOBHOTO
000pyaOoBaHUsL, Yy4eOHO-HATJISAHBIX
MOCOOMIA ¥ MCTIOB3yEMOTO
MPOTPaMMHOT0 00eCTIeUeHHS

Anpec (MECTOIOIOKCHHE)
MOMEIIEHUH U151 TPOBEICHNUS
BCEX BHJIOB Y4eOHOIA
JeSITeTbHOCTH,
NpeayCMOTPEHHOHN yueOHBIM

paboTHI IJIAHOM
603  VYuebnas aymutopus | Crenmann3upoBaHHAs (yueOnas)|654079, KemepoBckast 061acTsb,
MIPOBEICHHUS: Me0enb: JOoCKa MelloBasi, CTOJBL |T. HOBOKy3HEIK, Ip-KT
CTYJIbS. Meramnypros, 1. 19
- 3aHATUH JIEKIIMOHHOTO THIIA;
ObopynoBanue Jansi TpE3CHTALUU
- 3aHATUI CEMHUHAPCKOro

(TIpaKkTHYecKOoro) THIIA.

y4eOHOro Marepuaja: MepeHOCHOE -
HOYTOYK, 3KpaH, IIPOEKTOP.

Hcnonszyemoe MPOrpaMMHOE
o0ecrieyeHue: MS Windows
(Microsoft Imagine Premium 3 year
10 CYOJHMIIEH3HOHHOMY JI0TOBOpY Ne
1212/KMP or 12.12.2018 1. no
12.12.2021 r.), LibreOffice
(cBobomHO pacmpoctpansiemoe 110),
FoxitReader (cBOOOIHO
pacnpoctpansemoe I10), Firefox 14

(cBOOOIHO pacnpocTpansemoe [10).

WurepHeT ¢ obecrieueHUeM JI0CTyIa
B OHOC.
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606 VYueOnas aymutopusi uist|CrienquaIn3upOBaHHAS (yuebnas)|654079, KemepoBckas 061acTh,
NPOBEICHUS: Mebenp: jocka MenoBasi, Kadenpa,|r. HoBokysHenk, mp-KT

CTOJIbI, CTYJIbSI. Meramtypros, 1. 19
- 3aHATUH JIEKIIMOHHOT'O THIIA;

O6opynoBanne [UIsl TIpe3eHTAlUN

) SaHsATHH CCMHHAPCKOTO|yyeGHoro MaTepuana: IepeHOCHHIE -

(TIpaKTHYECKOro) TUIA; HOYTOYK, SKPaH, MPOEKTOP.

- TPYHNIOBBIX W HWHIAWBUAYAJTIBbHBIX I/IcnonwyeMoe IPOrpaMMHOE
KOHCYJIbTALHH, obecrieueHue: MS Windows

(Microsoft Imagine Premium 3 year
- TCKYLICTO KOHTPOJIA u

Mo CyONUIEH3HOHHOMY J0Tr0oBOpY Ne
1212/KMP or 12.12.2018 1. no
12.12.2021 r.), LibreOffice
(cBobomHO pacmpoctpansiemoe 110),
FoxitReader (cBOOOTHO
pacnpoctpansiemoe I10), Firefox 14

MIPOMEKYTOYHOM aTTecTaluu.

(cBobomHO pacmpoctpansiemoe 110),
Sunexc.bpaysep (oTedecTBEeHHOE
cBobOomHO pacnpoctpansemoe 110).

WuTepHeT ¢ obecrieyeHreM 10cTymna
B DUOC.

5.3 CoBpeMeHHbIE npodgeccHoOHAIbHbIE 0a3bl JAAHHBIX u

HH(pOPMALIMOHHBIE CIPABOYHbIE CHCTEMBI.

1. WudopmanmonHas cuctema «OOIMIEpPOCCUICKUI MaTeMaTUYECKUH MOpTaN», PEXKUM
nocryna : http://www.mathnet.ru/

2. WabopmanmoHHas cucTeMa «DKCIIOHEHTa» - IIEHTP WHKCHEPHBIX TEXHOJOTHH |
MOJICITUPOBAHUS, PEXKUM JocTyma :http://www.exponenta.ru

3. baza mannsix Science Direct (6onee 1500 sxypuanoB uznatenscra Elsevier, cpeau Hux
U3/IaHKs 110 MaTeMaTHKe 1 HH(OpPMaTHKe), pexxuM aoctymna :https://www.sciencedirect.com

4. Wudopmannonnas cucreMa «EnuHOE OKHO J0CTyna K WHPOPMALMOHHBIM PECypcam»

http://window.edu.ru/catalog/
5. Bazml JaHHbIX MW aHAJIUTHU4YCCKUC l'Iy6J'II/IKaI_II/II/I Ha T1IopTalie <(yHI/IBepCI/ITeTCKa}I

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

6 Wnble cBeaeHns U (MJIM) MaTepPHAJIbI.
6.1. TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Tabnuia § - TeMbl MUCEMEHHBIX YIEOHBIX paboT

Pa3nen ‘ TeMEl ‘ KoHTpoJsibHBIE TOUKH

Cemectp 2

Teopus MHokecTBa U onepanyu HaJl MHOKECTBAMHM. Tect Nel

MHOECTB
OtHomenus. CBoiicTBa OTHOMIEHUH. DYHKIIMH Tect Ne2
DKBUBAJICHTHbIE TPEOOPA30BAHUSI MHOKECTB. NunuBuayansHoe
Onepanuu Haj oTHOIIEHUsIMU. CBOMCTBA OTHOIICHMIA. 3amanue Nol
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http://www.exponenta.ru/

Marematuuec | ByneBbl pyHKIIUM Tect Ne3
Kas JIOrMKa
Hopmanbsabie popmbl pecTaBieHus OyaeBbIX WNuauBuayanbsHoe
¢dbynkumii. [ToaHOTA cucTeM OyeBbIX (QYHKIIUMA 3amanne No2
Cemectp 3
Maremarnuec | Bpicka3biBaHHE. Jlornueckue ornepanuu Haja | TectNel
Kas JIOTUKA BBICKa3bIBaHUSIMU.
Jlornueckoe cnenpoBanue GopmMys anreopsl WnpuBuayanbHoe
BbIcKa3zbiBaHui. [Ipenukatel. JlIornueckue u 3aganue Nel
KBaHTOPHbIE Ollepaluy HaJ npeaukatamu. Jloruueckoe
cieioBaHue (opMyJ JIOTUKU PEAUKATOB.
OcHoBbI OCHOBHBIE TIOHSITHS U OTIPEICIICHUS] TEOPUH TrpadoB. Tect Ne2
Teopun AnroputMmsl Ha rpadax WupuBuayanbsHOeE
rpagos 3aganue Ne2
OcHoBBI Mammna Trropunra. HopmasibHbIE aropUTMbI KontposnbHas
Teopuu Mapxkoga. [IpuMuTHBHO-pEKYpCHUBHBIC ()YHKIIMH pabora
AJITOPUTMOB

6.2. IlpumepHble BONpPOCHI W 3aJaHuA / 3aJ4a4M JJIsl MPOMEKYTOUHOI

aTTeCralumn

Cemectp 2.

Pazoen 1. Teopus mnoocecms

Tewma 1.1 IlonmuOX)ecTBa. Oniepaniuu HaJ MHOKeCTBaMHU. MOIIIHOCTh MHOYKECTB.

IIpumepHvie meopemuueckue 60npocol

I. Yro Ttakoe w™mHoxkecTBO? KrTo sBnsercs ocHoBareneM Teopun MHOxecTB? Kak
0003HavyaeTcs MPUHAJIC)KHOCTh WU HE MIPUHAITICKHOCTh HEKOTOPOTO 00BhEeKTa X MHOXKeCTBY A?

2. O0bsacHUTE 0COOGHHOCTHU 3aJaHHsI MHOKECTB Pa3IMYHBIMU CIIOCO0AMU: TIEPEUUCTICHUEM,
XapaKTEPUCTUUYECKUM MTPEANKATOM, IIOPOXKIAIOIIEH POLEAYPOH.

3. YUto Ttakoe MOIIHOCTL MHOecTBa? Kakne MHOKECTBAa Ha3LIBAIOTCS DKBUBAJICHTHBIMH?
Kak 0003HagaeTcs 5KBUBAJICHTHOCTE MHOXKECTB?

4. Kaxkoe nycteiM? Kakoe MHOXXECTBO  Ha3bIBaeTCs
yHuBepcanbHbIM? Kak 0003HauaroTCs MycToe U YHUBEpCaIhbHOE MHOKECTBA?

5. Kakoe MHO>XECTBO Ha3bIBAcTCsA ITOJMHOXKECTBOM MHOxKecTBa A? Kakmmu cBoicTBamMu

06J'Ia,[[aCT OTHOILICHUE BKJIIOYCHUS MHOXKECTB? B kakom CJIy4a€ MHOKECTBa paBHBI? B ueMm oTinune

MHOXECTBO Ha3bIBACTCA

MEX/y COOCTBEHHBIMU ¥ HECOOCTBEHHBIMU OJMHOKECTBAMH MHOECTBa A?

6. Kakoe MHO»kecTBO HasbIBaloT OyineaHoM MHOxecTBa A? ChopmynupyilTe U AOKaKUTE
TEOpEMY O MOLTHOCTHU OyJeaHa KOHEYHOI0 MHOKECTBA.

7. Ompenenute, Kakue onepanuyl M Kak MOXXHO IMPOU3BOJIUTH HajJ MHOxecTBamu. Kak
n300pakaeTcst pe3yabTaT ITUX ONeparyii Ha ruarpammax Jisepa — Benna?

8. 3anuumMTe OCHOBHBIE 3aKOHBI TEOPHUH MHOXKECTB (MAE€MIIOTEHTHOCTh, KOMMYTAaTUBHOCT,
ACCOIIMATUBHOCTD, IUCTPUOYTHUBHOCTb, OTJIOIIEHHE, CBOWCTBA ITYCTOI'0 MHOXKECTBA M YHHUBEPCYMa,
MHBOJIIOTUBHOCTb, 3aKOHBI JIc¢ MopraHa, CBOMCTBA JIOIIOJHEHUS).

9. Jloka)kuTe 3aKOHbI TEOPUU MHOXECTB METOIOM B3aHUMHOI'O BKIIIOUEHHUS.
10. Kak cocTaBUTh XapaKTEpUCTUUECKHE NPEAUKAThl MHOXKECTB, IMOIYYarOIIUXCA B
pe3yibTaTe BBIOJHEHMs ONepaluil rnepecedyeHusi, 0ObeAMHEHUS U JIONOJIHEHUs, €CIM HU3BECTHBI
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XapaKTEePUCTUUECKUE MPEAUKATHI HCXOAHBIX MHOXKECTB?

11. lokaxuTe 3aKOHBI TEOPUU MHOKECTB C TTOMOIIBIO XapaKTEPUCTUUECKUX TTPEIUKATOB.

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

13. B kakoM ciydae roBOpPST, UTO MEXIY MHOXKECTBaMH A W B yCTaHOBIJIEHO B3aWMHO-
OJIHO3HA4YHOE COOTBETCTBUE?

14. Kak ycTaHOBHTH paBHOMOITHOCTh OECKOHEUYHBIX MHOKECTB?

15. Kakne MHOeCTBa Ha3bIBAOTCS] CYETHBIMU ?

16. Jlokaxkute TeOpeMy O HECUETHOCTH MHOXKECTBA BCEX JCHCTBUTEIBHBIX YHCENl OTPE3Ka
[0;1].

17. Kakne MHOECTBa Ha3bIBAKOTCS KOHTUHYAJIbHBIMU?

18. ChopmynupyiiTe akCHOMY MaTeMaTHIECKON MHIYKIIHH.

Ipumepnvie npaxmuueckue 3a0anus

1. Jlaner mHOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U={a,b,c,d}. Haiinure MHOXECTBO
(Xe®Y)Nz

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

3. JIoKa)kuTe TOXAECTBO TPEMs CLIOCOOaMHU IIPU IMOMOIIM AuarpaMm Diinepa — Benna,
METOJIOM XapaKTePUCTUUECKHUX MPETUKATOB U METOJIOM B3aUMHOT0 BKJItoYeHus. A, B, C —
npou3BosibHbIE MHOXecTBa (A(B)UC =(AUC)N(BUC).

4. MakcuMasbHO YIIPOCTHUTE BBIPAXKEHHUS, OJIb3YSICh OCHOBHBIMU 3aKOHAMH T€OPUHU
mnoxects ((AU(DNE))N((AN(BU p))uc))ucu(au(end))

5. JIoka)xuTe METOIOM MAaTEMAaTUYECKON UHIYKIIMU:

1-4+42.7+3-10+...+n(Bn+1) =n(n+1)2.

Tema 1.2. Ilpsamoe npoussenenue MuoxectB. CooTBeTcTBHs. CBOMCTBA COOTBETCTBUI.

IIpumepHvie meopemuueckue 60npocol

1. Yto siBnsieTca pe3yabTaTOM MPSIMOTO MPOM3BENEHUS ABYX MHOXeCTB? YUTo siBisieTcs
pE3yNbTaTOM BO3BEJEHUS MHOXKECTBA B HATYPAJIbHYIO CTETICHb?

2. Jlokaxkute TeopeMy O MOILIHOCTH MPSIMOTO MPOU3BEACHUS ABYX KOHEUHBIX MHOXECTB.

3. UYro Takoe n-mecTHoe oTHomeHHe? Kakoe oTHoIIeHHE Ha3bIBaeTCd OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOILIEHUEM Ha MHOXKeCTBE?

4. B ueM oTinune 00J1acTU OTIPABIIEHUSI U 00JacTU MPUOBITHS COOTBETCTBHS OT 00JacTh
ompeneneHus 1 00J1aCTH 3HAYEHU COOTBETCTBUA?

5. Onumure cnocoObl 3aaHusl COOTBETCTBHS (rpaduyeckuil crnocol, aAuarpamma,
MaTpHIla).

6. Kakoe oOTHOlIEHHME Ha MHOXECTBE HA3bIBAETCA TOXJIECTBEHHbIM (OTHOUIEHUEM
uaeHTuYHocTH)? Onpeaenure MycToe U YHUBEPCaIbHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue omnepanusM HajJ COOTBETCTBUSMHM: JOMOJHEHUE COOTBETCTBUS,
MIOCTPOEHKE 00OPaTHOTO COOTBETCTBUS, 00bEJUHEHHE, TIEPECEUCHHE, KOMITOZUIIUSI.

8. Kak mocTpouTs MaTpHIbl COOTBETCTBUM, MOJYYAIOIIMUXCA B pe3yJbTaTe ONEpaluid W3
MIPEABIIYIIETO BOMPOCa, UCTIONB3Ysl MATPHUIIBI UICXOTHBIX COOTBETCTBUM?

9. YTO Ha3bIBAIOT CTENEHBIO OTHOIIEHHS HA MHOKECTBE?

10. Yto Takoe orpanndeHne coorBercTBus? CyKeHNE COOTBETCTBUSA?

11. Yto Ha3bIBAIOT CEYCHHEM COOTBETCTBUS 10 deMeHTy? Onpenenure noHarue «paxrop-
MHOKECTBO MHOkKECTBAa M 110 COOTBETCTBHIO Py.

12. Yro Takoe MPOEKUUH COOTBETCTBUA? YCTAaHOBUTE CBSI3b MOHSTHS «IIPOEKLIUU
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COOTBETCTBUS» C OHITHEM «CEUEHUE COOTBETCTBHUSI 110 DJIEMEHTY».

13. Yto Ha3BIBAIOT IpOEKIIUEH N-MecTHOTO oTHOoMIeHus? Kakue onn ObiBaroT?

14. Yo Ha3bIBAETCS SIAPOM COOTBETCTBUSA?

15. B kakoMm ciyyae OTHOLICHHME Ha MHOXECTBE HA3bIBAIOT PEQIIEKCUBHBIM,
aHTupedIeKCUBHBIM, HepedaeKCUBHBIM? B ueM oTiiMune CHMMETPUYHBIX, aHTUCUMMETPUYHBIX U
HECUMMETPUYHBIX OTHOLICHHM Ha MHOXecTBe? Kakue OTHOIIEHMS Ha MHOKECTBE HAa3bIBAIOTCS
TpaH3uTUBHBIMU? B KakoM ciiy4yae OTHOILIIEHHE Ha MHOKECTBE Ha3bIBACTCSI MOTHBIM?

16. Kak MOXHO MCHOJb30BaThb MATPHUIbl KOHEYHBIX OTHOIIEHWH HA MHOXECTBE IS
IIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOIIEHHE Ha MHO>KECTBE Ha3bIBA€TCSl HKBUBAJIEHTHOCThIO? UTO Takoe kiacc
skBHUBaJIeHTHOCTH? Kakumu cBoiicTBaMu 00JIadar0T Kiacchl 3kBUBajIeHTHOCTH? Chopmynupyiite u
JOKa)KUTE TE-OpeMy 00 OTHOIICHUU YKBUBAJIEHTHOCTH.

18. Kakoe oTHOlIEHHE HAa MHOXKECTBE Ha3bIBaeTCs MopsaakoM? B ueM oTimuue cTporo u
HECTPOTO TMOpsAAKOB? B ueM oTnuMYWe MOTHOTO M YacTHYHOro mopsakoB? Kak Ha3pBaroT
MHO’KECTBa C 33/laHHBIM Ha HUX MOJHBIM MopsnkoM? Kak Ha3bIBalOT MHOXKECTBa C 3aJaHHBIM Ha
HUX YaCTHUYHBIM MOPSIKOM?

19. Kakue »51eMeHTHl YHOPSAOYEHHOIO MHOXKECTBA HAa3bIBAIOTCS  HaMOOJIBIINH,
HauMeHbIMi? Kakue 351eMeHThl yHNopsJOYEeHHOT0 MHOXECTBA HAa3bIBAIOTCS MaKCHUMallbHBIMU,
MuUHUMaNbHbIMU? Kakue OOBEKThl COCTABIIAIOT BEPXHIOI M HIKHIOK T'PaHU YIOPSIOYEHHOTO
MHOXkecTBa? Kak Ha3pIBalOT HAMOOJBIYIO HUKHIOIO U HAMMEHBIIIYIO BEPXHIOI TPpaHu?

20. Kak nocTpouTth quarpamMmmy Xaccd YaCTUYHO YIOPSAI0UYEHHOTO MHOXKecTBa?

Ipumepnvie npaxmuyeckue 3a0anus

1. ano A=fab.c) B=1{.234} RcAxB P, < B2 ’ R ={@a1)(a2)(b3)(c2)(3)(c4)

P ={11)(21).22)(23)(24)33)(44) | V306pasure R, P rpaduueckn. Haitmure wmatpumy (ReP)7
[IpoBepbTe C MOMOIIBIO MATPHIIBI, ABISETCS JIK OTHOIIEHHE 2 pedIEKCHBHBIM, CHMMETPHYHEI,
AQHTHCUMMETPUYHBIM, TPAaH3UTHBHBIM?

2. HaiimuTe o0macth onpeseneHus, 001acTh 3HAUEHUH OTHOIICHUS P cR?, (x,y)eP < x? +y? =1

SBnsercs nm  orHomieHne P pediekcHBHBIM, aHTHUPE(ICKCHBHBIM, CHMMETPUYHBIM,
AQHTHCUMMETPUYHBIM, HE CHMMETPHYHBIM, TPAaH3UTUBHEIM? OOOCHYITE OTBET.
Tema 1.3. ®ynkiuu. COOTBETCTBUS U PEISILIMOHHbIE 0a3bl JAHHBIX.
IIpumepnvie meopemuueckue 0npPocsl

1. Uro takoe ¢ynkuusa? Yro sBiseTcs apryMEHTOM M 3HaueHUeM ¢yHKuuu? Yrto Takoe
MecTHOCTh (yHKuMU? Kakas QpyHKIUS Ha3bIBaeTCs oneparuen?

2. YUem omnmuarorcs oO0JacTb OMpeneieHuss U 00JacTh 3HAYeHHs] (PYHKIMHU OT ee
MHO’KECTBA OIpesiesieHus] U MHOKecTBa 3HaueHni? Kakas ¢yHkuus HazpiBaeTcs ToTanbHOU? Kakas
GbyHKIMS Ha3bIBaeTCA YaCTUYHOM?

3. Kakoii »nemMeHT Ha3bpIBalOT oOpa3oMm »sieMeHTa a? Kakoil 537IeMEeHT Ha3bIBAIOT
npooOpazom sneMeHTa b? Uto HazpiBaroT oOpa3oM MHokecTBa? YUTO Ha3bIBAlOT MpooOpazom
MHOXkecTBa? Yto Takoe obpa3 ¢pynkuun? Yro Takoe npoodpas GyHKIUU?

4. Kakue ¢yHKUMM Ha3bIBalOT MHBEKTHBHBIMH? Kakue (GyHKIMM Ha3bIBalOTCA
CIOpBeKTUBHBIMU? UTO Takoe OueKius?

5. KakoBa o0coOeHHOCTh 00Oo03HaueHUs1 Kommo3uiuu QyHkuid? Kak Ha3bpIBaOT
KOMITO3HIINIO (DYHKITHIA?

6. Pensumronnbie 6a3pl JaHHBIX B MEPBOM HOpMajdbHON (OpMe W OTHOIIEHHUS. ATPUOYT.
3anuce.
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7. Onepanuu Haa 0a3aMu TaHHBIX.
IIpumepnvie npakmuyeckue 3a0anusl
1. Onpenenure o6pa3 u npoodpas ¢pynkuun f:R—>R f(x)=sinx. Ykaxure, aBuseTcs Ju

cooTBeTcTBUE f 1 (DyHKIMEH.
2. Onpenenute o6pa3 nmoamuoxkectsa C R — f(C) u mpoodpa3 moamHokecTBa DR —

f (D) nna ¢yakmuu f:R—R, f(x):xz, C=[-32], D=[4,9], D=[-6,-4], D=[-3/4].

3. dns pyskmuit R—>R f(x)=2x+1, g(x)=

x21+2 , Haiinure cynepnosuuuto (fog)(x).
Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. byneBsl pynkiuu. [Ipencrabienne B HOpMaIbHBIX (hopMax.
IIpumepnvie meopemuueckue 0nPocyl

1. Kakas ¢ynknus HaseiBaeTcs OyneBoii? CKOJIBKO BCEr0 MMEET 3HAUCHUH N-MecTHas
OyneBa ¢ynkumsa? Yto takoe Tabmuma MCTHUHHOCTH OyineBod (yHkumu? Kak ycraHaBimBaeTcs
JeKCUKOTpadhUIeCcKuii opsioK?

2. 3anumuTe TaOMUIBl MCTUHHOCTH OCHOBHBIX OyJeBbIX (YHKIMI: OTpULIaHuS,
KOHBIOHKIIMU, JU3BIOHKIMM, UMIUIMKALUK, SKBUBAJIEHTHOCTH, CYMMbl 10 MOJIYJIK 2, IITpHUXa
[leddepa, crpenku [Tupca.

3. B KakoM nopsjke BBIIOJIHSIOTCS JIOTUYECKHE OIEpalliy, €CId MHOE HE YCTAaHOBJIEHO
cKoOKamu?

4. Jloka)xute BCE OCHOBHBIE 3aKOHBI OyJIeBOH ainreOpbl, HOCTPOEHUEM TaOJIUI] HCTUHHOCTH.

5. B kakom cirydae nepemeHHas OyiieBoi (yHKIIMHM HAa3bIBACTCS CYIICCTBEHHON?

6. Kak moctpouts ABOHCTBEHHYIO (yHKIHIO 110 opmyne? Kak mocTpouTs ABOHCTBEHHYIO
¢yHk1uio 1o Tabnuie uctuHHocTu? Kakas QpyHKIMs Ha3pIBae€TCs CaMOIBONCTBEHHON?

7. Kakumu cBoiicTBaMu o01ajjaeT ABOHCTBEHHOCTh?

8. JlokakxuTe NpUHILIMI IBOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3BIOHKT?

10. Kakas ¢opmyna Ha3bIBaeTCsl TU3BIOHKTUBHOM HOopManbHOH (opmoii (JJHD)? Kakas
dbopMyna Ha3bIBaeTCsI KOHBIOHKTHBHOW HOpManbHOU opmoit (KHD)?

11. Joxaxxute Teopemy o npezacTaBieHuu J1to0oit Oynesoit pynkuuu B JITHO (KHD).

12. loxaxwuTe niepByI0 U BTOpyto TeopeMbl lllenHoHa 0 pa3nokeHnu OyneBoi GyHKIIUH 110
MEPEMEHHBIM.

13. Yrto Takoe KOHCTUTYEHTA €AMHHUIIbI, KOHCTUTYCHTA HYJISI?

14. Kakas Qopmyna Ha3bIBaeTCs COBEPLICHHON IU3BIOHKTHBHON HOpMalbHOU (opmoit
(CAH®)? Kakas ¢opmyna Ha3bIBaeTCs COBEPIIEHHONW KOHBIOHKTUBHOW HOPMaibHOH (opmoii
(CKH®D)?

15. Kakue npeobpa3zoBaHus HEOOXOIUMO cliesaTh, 4ToObl (hopmyny npuBectu B CJJTHD
(CKH®D)?

16. Kak moctpouts C/H® (CKH®), ecnu ¢yHkmus 3amaHa TaOIUIel WCTHHHOCTH
(cenctBue 2 Teopem lllennona)?

IIpumepnvie npakmuyeckue 3a0anus
1. TloctpouB TaOaMIBl HCTUHHOCTH COOTBETCTBYIOUIMX  (DYHKIMH, BBIICHHTE,

SKBUBAJICHTHBI JIU GOPMYJIBI 0 U O U=(X—) y)@((y _>7)_> X - y) ,o=Y-Z>X.
2. Ykaxure Bce (pUKTUBHBIE TepeMeHHble pyHKuuu f (X, y, z) = (10101010) .

3. TloctpoiiTe nBOWCTBeHHYIO (DyHKIUU f =(xvyvz)-tvx-y-z, UCIONB3Ys NPHHLKII
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JBOMCTBEHHOCTH
4. Tlocrpoiite  nBoiicTBeHHyr0  GQyHkuuM  f =(1000001110001100), HCHONBL3Ys

orpezesieHue.
5. C mnomompr DHKBUBAJICHTHBIX ImpeoOpazoBanuii mnoctpoiite JH®D dynkmuun

f (Xl,Xz,X3)=(X1\/Y2 \/YS)'(X]_'XZ 4 X3)-
6. IIpeacraBere B CJIH® m B CKH® ¢ynknuio, moab3ysach CIEACTBUEM 2 TeopeM
IllerHona f (xq,%,, X3)=(01010001).

7. C T1oOMOUIpI0  aHAJIWTHYECKUX  MNpeoOpa3oBaHWi  MpeacraBbTe  (PYHKIHUIO
f (X1'X2’ x3) :(le xz)_> X3 B CIH® u 8 CKH®

Tema 2.2 Munumu3zaius OyineBbIX QyHKIIHA.

IIpumepnvie meopemuuecKkue 60npochl

1. Kak onpenensiercst cnoxxknocts JJH®? Kakyro JITH® Ha3zpBat0OT MUHUMAaJIbHOM?

2. Uro Takoe umMIUMKaHTa ¢GopMmynsl ¢?7 B kakom ciiydyae WMIDTUKAHTa (QOPMYIBI @
Ha3bIBACTCSI MPOCTOM?

3. Kakas [IH® naswiBaetcs cokpaunieHHoi? Kak noctpouts cokpamiennyro JJHO metonom
Kgaiina?

4. Kakas [IH® HaspiBaetcs TynukoBoi? Kak momyuuts Tynukossie JJH® mo marpuue
Kgaiina?

5. Kak crpoutcs kapra Kapuo mis 3-mectHbix U 4-mecTHbIX ¢yHKumi? Ilo kakomy
IpaBWly BBIACISIOTCS HpsMoyroibHUk KapHo? Kak cocTaBuTh HpPOCTYIO HMILIMKAHTY I10
npsimoyrosnbHUKY Kapao? Kak npumensercs kapra KapHo 1s1 MUHUMU3alluM YaCTUYHOU OyneBoi
byHKIUN?

6. Kak c¢ mnomompro brueiika — Ilopenkoro mnomyuuts cokpameHHyro JIH® wu3
npou3BoibHOM JJHD?

7. llepedopmynupyiiTe BCE HW3BECTHBIE BaM alropuTMbel MuHUMH3anuu JHO s
muHnMu3anua KHO.

IIpumepnvie npakmuyeckue 3a0anus

1. Haitnure munumansnyto JIH® ¢ nomombio meroga Ksaitna u kapt KapHo st pynkumu
f=(01010111).

2. C momompio kapt KapHo moctpoiite MIAH® miist wactuaHo onpeneneHHON QyHKimu f=
(01--01-1) (mpo4epkH COOTBETCTBYIOT HEOTIPEICICHHBIM 3HAUCHHSIM)

Tema 2.3. IlonHoTa cucteM OyneBbIX (YyHKIIMHA.

Ipumepnvie meopemuueckue 60npocel

1. Kak cpaBHuBaroTcsi Habopbl aprymeHToB OyneBod (yHkiuu? Kakas OyneBa QpyHKuus
Ha3bIBAETCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTHl QIrOpUTMa IS TIOCTPOCHHUsS mojauHoMma JKerankuHa wu3
teopemsl JKeranknHa. B kakoM ciydae nonmHoM JKerankuHa siBIII€TCs IMHEWHBIM?

3. Kak noctpouth nonuHom JKeraikuHa METOJIOM HEONpPENENIeHHbIX K03 (dUIneHTOB?
Kak nmoctpouts nommuom JKerajikuHa, UCHOJIb3Yys TpeyroiabHuk [lackansa?

4. Kakas OyneBa ¢yHKIMS Ha3bIBaeTcs JMHEHON? Kak npoBepuTh NMHEHHOCTh (QYyHKIMN
METOI0M HEONpeIeICHHBIX K03()(HUIIMeHTOB, He cTpos oarnHOM JKeraiakuHa?

5. Uro Ha3bIBaeTCs 3aMbIKaHUEM HEKOTOPOro MHOKecTBa OyneBbIx ¢(yHkumid? Kakoe
MHOX€ECTBO OyJIeBBIX (DYHKIIMI HAa3bIBACTCS 3aMKHYTHIM?
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6. JlokaxxuTe 3aMKHYTOCTh MHOMKECTBa OyJeBbIX (DYHKIMH, COXpaHSIOMUX HYIIb.
JloKaXuTe 3aMKHYTOCTb MHOXXECTBa OyNeBBIX (YHKLIWH, COXpAHSIOMUX eauHULly. JloKaxuTte
3aMKHYTOCTh MHO>KECTBAa MOHOTOHHBIX OyJeBbIX (PyHKIHH. [IOKaKUTE€ 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyneBbIX (yHKIMH. [[okakuTe 3aMKHYTOCTh MHOXECTBA JIMHEHHBIX OYJIEBBIX
G YHKIIHA.

7. lokaxxute TeopeMy O cBolcTBax kiaccoB IlocTa.

8. Kakas cucrema OyneBbix (hyHKIMI HazbiBaeTcs mostHOM? Kakas mosHas cucrema
OyseBbIX (YHKIIMI Ha3bIBaeTCs 6a3ucom?

9. Chopmynupyiite Teopemy [locta 0 mOTHOTE CUCTEMBI OYIEBBIX (YHKITHIA.

10. HokaxwuTre TeOpeMy O TOM, YTO KaKIbIH (PYHKIIMOHAIBHO-TIONHBIA Oa31C COAEPKHUT HE
Oosee yeTpipex OyNeBbIX (GYHKIUH.

Ipumepnvie npaxmuueckue 3a0anus

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

12. C nomoupl0 MeToJa HEOINpPEeNeNEeHHBIX KOA(P(HUIMEHTOB BBIACHUTE, SBISETCS JIH
TUHEHHON QyHKIUS f (%, %) = (1001)

13. C momompi0 >KBUBAJICHTHBIX NMPEOOpPa3OBaHMA MOCTPOWTE MOJUHOM JKerankuHa u
BBISICHHTE, SIBISCTCA M GYHKUKA f(X,y) =X — yDX-y JIMHEHHOI.

14. Beracuure, nonna mu cucteMa QYHKUMEA {x-y, Xvy, XDy, X-y®y-z@z-X}-

15. IIposepsrTe, SABJISIETCS M cucreMa byHKIMN 6a3ucom
{xey®dz, x-ydz-x®z-y, 0, 1}.

Tema 2.4. IlpwnoxkeHust OyneBbIX (YHKIMA K TEOPUH pPENCHHO-KOHTaKTHBIX CXEM

[Tpunoxkenus 0yneBbIX QYHKIHMM K TEOPUU CXEM U3 PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60nPocyl

1. Yro Ha3pIBaeTCs NEpeKIovaTenbHON (peneiHo-koHTakTHOH) cxemoil (PKC)?

2. Kakme nBa Buzma koHTakToB pasznuyaior B PKC? Kakue OyneBbl ¢yHKUNN
COOTBETCTBYIOT 3TUM KOHTAKTam?

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

4. Kakum PKC cOoOTBETCTBYIOT KOHBIOHKIIUS U TU3BIOHKIIUSA?

5. Kakue PKC HazpBarorcs paBHOCWIBHBIMH? Kak Bbramcisercs cnoxHocts PKC?
O06ocHyiiTe SKBUBaJIGHTHOCTh MHOXKECTB Bcex OyneBbix GpyHkuuii P2 u Bcex PKC.

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

7. Uro wHa3pBalOT (yHKIHOHATIBHBIM d31eMeHToM? Kak ompenensieTrcs cxema wu3
(byHKIIMOHAIBHBIX 351eMeHTOB (CDI)?

8. B xakom ciyuae OyneBa ¢yHKuMsS Ha3biBaeTcs GyHkuuen npooaumoctu COD? Kax
BBIUNCIISETCS CI0KHOCTE CDD?

9. Ob6ocHyiiTe HKBUBAIIEHTHOCTh MHOKECTB BceX OyieBbIX pyHkimit Py u Bcex CDI.

10. Onunre ocHOBHBIE 3a1a4uu Teopun CPD u alroOpuTMBbI UX PELICHUS.

IIpumepHvie npakmuuecKkue 3a0aHus
1. Haiinure GyHKIMIO TPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMbI. YTIPOCTUTE CXEMY:
X—T
Yy
X—12—Y
X

y—1z
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2. TloctpoiiTe penelHO-KOHTAKTHYI0 CXEMy N0 JaHHOM (YHKIMH TNPOBOAUMOCTH
(X-yvZvx)-(xvy).

3. [loctpoiite HyHKIIUU TPOBOJAUMOCTH ISl CXEMBI

X10—>
Xz‘r%‘
X3 B

4. Tloctpoiite cxemMy H3 (YHKIHOHAJIBHBIX JJIEMEHTOB II0 JAaHHOW (PYHKIUH
NPOBOAUMOCTH (x-yv?vi)-(XVy)-

Cemectp 3
Paszoen 1. Mamemamuueckas nocuxa
Tema 1.1. AnreOpa Bbicka3piBaHui. JIornueckue ciaencTBusl.
IIpumepnvie meopemuueckue 60npocsi

1. YUto Takoe BbICKa3biBaHUE?

2. Kak coctaBuTh OTpHUIIaHKE JAHHOTO BBHICKA3bIBAHUS?

3. Kak cocTtaBuTh BBICKa3bIBaHHE, SIBISIONICECS JU3BIOHKIMEH JABYX JaHHBIX
BBICKa3bIBaHUI? B KakoMm ciyyae AU3BIOHKIUS JABYX JAHHBIX BbICKA3bIBAHHU SIBISETCS UCTHHHBIM
BBICKa3bIBaHUEM?

4. Kak cocCTaBUTh BBICKAa3bIBaHHE, SIBIISAIONICECS KOHBIOHKIMEH JBYX JTaHHBIX
BBICKa3bIBaHUI? B KakoMm ciydae KOHBIOHKIIHS JBYX JaHHBIX BBICKA3bIBAHUH SIBJISICTCS UCTHHHBIM
BBICKa3bIBaHUEM?

5. Kak coctaBuTh BBICKa3bIBaHUE, SBJSIONICeCS HMMIUIMKAIMEed JIBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoM cliydae UMIUTMKAIUS JBYX JaHHBIX BBICKA3bIBAHUM SBISIETCS UCTHHHBIM
BBICKa3bIBaHUEM?

6. Kak coctaBuTh BbICKa3bIBaHHE, SIBISIONIEECS OJKBUBAJCHTHOCTHIO JBYX JaHHBIX
BBICKa3bIBaHUI? B KkakoMm ciy4yae SKBUBAJICHTHOCTh JBYX JIaHHBIX BBICKA3bIBAHUM SIBISETCS
WUCTUHHBIM BBICKa3bIBAHHECM?

7. Yrto Takoe hopmanu3aius BbICKa3bIBaHUA?

8. laiire MHIYKTUBHOE omnpeneneHne Gpopmynbl anredpsl BbickaszbiBaHU. UTO Ha3bIBaOT
UHTepIpeTanueit GpopmMybi?

9. Kakue ¢opmynsl Ha3bIBaIOTCSI COBMECTUMBIMU 10 HCTUHHOCTH? Kakue dopmymsl
HA3BIBAIOTCSI COBMECTUMBIMH T10 JIOXKHOCTHU?

10. B kakom ciyuae dopmyna C(X1,Xa,...,Xm) Ha3bIBaCTCS JIOTHYCCKHM CIICJACTBUEM
dopmyn  P1(X1,X2,... Xm),  P2(X1,X2,-., Xm) ey Pn(X1,X2,....Xm)? Kak 3amucarh Jorudeckoe
ciencteue GopMys B BUJE KIIay3bl?

11. KakoB anropuT™ MeToa PEeayKIIUU JUTsl TPOBEPKH (POPMYII Ha JJOTUYECKOE CIIeICTBHE?

12. Kak ¢ momompro Merona KpaitHa MOKHO YCKOPHTH OOXOJ CEMaHTHYECKOTO JepeBa
IpH NpoBepke (PopMyIT Ha JTOTHUECKOe CIIECTBHE?

13. ChopmynupyiiTe anrOpuTM HaXOXKICHHUS BCEBO3MOXKHBIX CIEACTBHIA MO 3a/laHHBIM
MOCBUTKaM.

14. ChopmynupyiTe anrOpuTM HaXOKIACHHSI MMOCHIIOK JIJISl TaHHOTO 3aKITFOYCHHUS.

15. Kakoe BbICKa3bIBaHUE MATEMaTHYECKON TEOpeMbl X —Y Ha3bIBACTCS JOCTATOUYHBIM,
KaKoe HE0OXOUMBbIM?
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16. Kak nmns teopeMbl X —Y TIOCTPOUTH OOpaTHOE, MPOTHUBOIMOJIOXKHOE U 0OpaTHOE
MIPOTHUBOIIOJIOKHOMY BbICKa3bIBaHuA? Kakue u3 HUX BepHBI, €Ciii BepHa mpsiMas Teopema? Kakue
U3 HUX MOTYT OKa3aThCsl HEBEPHBIMHU JIa’KE€ B CIy4yae BEPHOCTH MPSIMOM T€OPEMbI?

17. Yem oTnnuaroTcs 1eyKTUBHbBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak crpouTcsi NEAyKTHBHOE JOKa3aTeNbCTBO YTBEpKIeHMH Buaa X —Y ? Kak
CTPOUTCS IEAYKTUBHOE JI0KA3aTEIbCTBO YTBEPXKIACHH BUaa X «<>Y ?

19. Kak mnpoucxomuT [I0Ka3aTelIbCTBO METOJOM KoOHTpamo3unuu? Kak mpoucxomut
JI0Ka3aTeJIbCTBO METOJIOM OT MPOTUBHOTO? Kak MpoucXoauT J0Ka3aTeIbCTBO METOAOM MPUBEICHUS
K a0cypay? Juist yero mpu 0Ka3aTeabCTBE MOKHO HUCIIOIb30BATh KOHTPIIPUMEPHI?

20. B xkakoMm ciywae Ui JI0Ka3aTelNbCTBA NPUMEHSETCS METOJ MaTeMaTHYeCKOU
uHayKuu? B kakoM ciyuae a1 JoKa3aTellbcTBa IPUMEHSETCS METO/I CTPYKTYPHOM UHIYKITUN?

21. JlokaxuTte TeopeMy JeAYKIIMH B alredpe BHICKAa3bIBAHUM.

22. B uyem coctouT mpuHOMN pe3omonnit? Kak cocTaBUTh pPe30JIBBEHTY JIBYX
IU3BIOHKTOB?

23. Onumure aaroputM Meronaa pesomtonuil. [louemy mMerona pesonronuii B 001em ciydae
SBIISICTCS IOTYI(PPEKTUBHBIM?

24. Kak cOCTaBIISIOTCS PE30JIbBEHTHI IPH MCIIOIH30BAaHUU METO/a HACKIIICHUS ypoBHEH? B
YeM COCTOUT CTpaTerusi BBIYEPKUBAHUS?

25. B 9eM 0COOCHHOCTH METO/Ia JIOK-PE30ITOINA?

26. Kakoli JM3BIOHKT Ha3bIBaeTCS XOPHOBCKMM? Kakoil XOpPHOBCKHMH JIU3BIOHKT
HA3bIBACTCS] YHUTAPHBIM IMO3UTHUBHBIM, YHUTAPHBIM HETATUBHBIM, TOYHBIM?

27. Kak 3¢ (eKTUBHO UCTIOTB30BaTh METOJ PE3OTIOINI 1151 XOPHOBCKUX TU3BIOHKTOB?

Ipumepnvie npaxmuyeckue 3a0anus

1. [Tonw3ysick TaONMUIIAMU UCTUHHOCTH, BBISICHUTE, CIIPABEIJTUBO JIM JIOTHUECKOE CIIEJCTBUE
(A&B) >C,A>B=A->C.

2. Metogom KBaifHa BBISICHWTE, CHpPaBEUIMBO JIM  JIOTHYECKOE  CIICJCTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

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

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—-C

4. Haiimute Bce CNEACTBUS M3 JIAHHBIX TOCBUIOK W BBIPa3WTE€ HUX B COJEPKATEIbHON
dopme: «Ecnu nenoe uucio aenutcs Ha 2 U Ha 5, To oHO aenutcs Ha 10», «llenoe yncno genutcs
Ha 2 U HE JeNUTCS Ha 5».

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

6. [IpoBepbTe CIpaBeUTMBOCTE CICAYIONIETO PacCyXaAeHUs «S1 Moy B KHHO Ha HOBYIO
KMHOKOMEIMIO WJIM Ha 3aHATHUS 10 MaTeMaTHYecKOM Joruke. Eciu s moiiny B KMHO Ha HOBYIO
KMHOKOMEJINIO, TO sI OT BCEH NyIIM MOCMEIOCh. Ecau s moiay Ha 3aHATHS IO MaTEeMaTHYECKON
JIOTHKE, TO MCIIBITAI0 OOJIBIIOE YIOBOJILCTBHE OT CIEIOBAHUSA IO ITYTSIM JIOTHUYECKUX PACCYKICHHMH.
CrnenoBarenbHO, WM S OT BCEH AYIIM IMOCMEIOCH, WJIM HUCHBITal0 OOJBIIOE YAOBOJBCTBHE OT
CJIETOBAHMUSI 110 MYTSAM JIOTHUECKUX PACCYKICHUI.

Tewma 1.2. Anre6pa npeaukaToB

IIpumepnvie meopemuueckue 60nPocyl

1. Yto Takoe npeaukat?

2. Yro Ha3bpIBalOT MHOXXECTBOM MCTUHHOCTH IpeaUKaTa?

3. Kakue norndyeckue onepanuy onpeaesieHsl Uil IpeauKaToB?
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4.Kakue npenukarsl MOJIy4arOTCs B PE3YJbTAaTe BBINOJHEHUS JIOTMUECKUX ONepanuil Haj
npeaukaraMu’?

5. YUrto mnomywaercs B pE3yJbTaTE BBIIOJHEHUS OIEPALMU CBSI3bIBAHUS IIEPEMEHHOU
KBaHTOPOM OOIIHOCTH

6. Uto momywaercs B pe3ysbTaTe BBHINOJHEHUS ONEpPAlMU CBS3bIBAHUS IEPEMEHHOM
KBaHTOPOM CYIIECTBOBAHUS?

7. B kakoMm ciydae popmysia Ha3bpIBaeTCs 3aMKHYTON? OTKPBITOMH?

8. Kak nmpoucxoaut untepnperanus GopmyI JOTHKH MPEAUKATOB?

9. Kakue mnpenukarbl Ha3bpIBAIOTCS TOXAECTBEHHO-UCTUHHBIMU? ToxnecTBeHHO
n0kHeIMU? BeinonHumMeiMu? OnpoBep >KMMbIMU?

10. IlepeurcnuTe TUMOBBIE KOHCTPYKIIMH, UCIIONB3YIONIUECS MTPH (hOpMaIU3aLiu.

11. B 4em 3akitoyaeTcsi METOJl KOHKPETHU3ALMU TSl IOKA3aTeIbCTBA TaBTOJIOT U alreOpshl
MpeauKaToB?

12. Ha kakue JOrMYecCKHE ONEpaldyd 3aMEHSAIOTCS KBAaHTOpP OOUIHOCTH M KBaHTOP
CYIIIECTBOBAHMS TPU HCIONH30BAHUHM KOHKPETHU3ALMU IS JOKa3aTelbCTBA TaBTOJOTUN aiareOpbl
MpeauKaToB?

13. 3anummuTe OCHOBHBIE TABTOJOTHUHU AITeOpPhI MPEIUKATOB: NMEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna HazpiBaeTcsi nmpuBeIeHHOH (opmoin? Kak mpuBecTH NpeauKaTHYIO
dopmyity B mpuBeneHHy0 hopmy?

15. Kaxkas ¢opmyna Ha3piBaeTcs INpeaBapeHHOM HOpManbHOU (opmoii? Kak mpusectu
IpeIUKaTHYIO (GOpMyIly B IIpeIBapeHHYI0 HOpMaJIbHYI0 (hopmy?

16. Kakas ¢opmysa Ha3bIBaeTCsl CKOJIEMOBCKOW cTaHaapTHOU ¢opmoit? KakoBbl npaBuia
UCKJIFOUEHHS KBAHTOPOB IS OJTyYEHUsI CKOJIEMOBCKOM CTaHAApTHOHN GopmbI?

17. Yro Takoe yHupukanus?

18. Yto Ha3bIBaeTCst OMHAPHOM PE30JIbBEHTOM JIBYX AU3BIOHKTORB?

19. KakoB ajrOpuT™M METO/1a PE30JTIONNIN TSI TPEIUKATHBIX (HOpMYyIT?

Ipumepnvie npaxmuyeckue 3a0anus
1. Iycte P(X)= «X — mpocToe uncio», E(X)= «X — getHoe uncion, D(X,y)= «y menutcs Ha
X». Uatepnperupyiite hopmyny Vx(E(x) A Vy(D(x,y) — E(Y)))
2. Ormpenenute TOXIACCTBEHHO-UCTUHHA, TOXXJIECTBEHHO-JIOKHA WIJIM  BBIIOJIHUMA
(ompoBepxkuma) Gopmyna VxA(fi(x,y), fo(fi(x y))) B HHTepmpeTrauun M =(-oo,0), A(X,Yy)="x=Yy",

f(2)="2"", f(xy)="x+y"

3. I[OKaZSaTL TaBTOJIOTHIO ABYMA CHOCO6aMI/I MCTOIOM KOHKPCTU3AILUU (3aMeHI/IB KBAaHTOPBI
Ha JIOTHUYCCKUC onepam/m) U 1O OHNpCACIICHUIO KBAHTOPOB H JIOTUYCCKUX onepauﬂﬁ
—(IXP(X)) = Vx—P(X)

4, MetomoM PE30JIFOLMI BBISICHUTh 6yz[eT JU JaHHadg (I)opMyJIa JJOTUYECKHUM CIIEACTBUEM
Vx(P(x) = (Q() AR(X))),3x(P(x) AS(xX)) = 3x(S(X) AR(X)),

5. Tloka3aTh ¢ MOMOIIBIO METOJIA PE3ONIOIHMIA CHPaBEIMBOCTh CIEAYIOIMINX CYKICHHUMA
«HekoTopble pPYKOBOIUTENH C YBaXCHHEM OTHOCATCS KO BceM Mporpammucrtam. Hu ogun
PYKOBOAMTENs HE yBaxaeT Oe3nenbHUKOB. CleAoBaTeNbHO, HH OJMH MPOTPAMMUCT HE SIBIISETCS
0e31eTbHUKOM.

Pazoen 2. Ocnoswvt meopuu epagos
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Tema 2.1. OcHoBHBIE OHATHS TeopuH rpagdoB. Oneparuu ¢ rpapamu.
Ilpumepnvie meopemuueckue 60npocel

1. Kakoif maremaTndeckuii oObeKT HaszbiBaeTcsi rpadom? UTto Takoe BepmmHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada?

2. Kakue BepmuHbl rpada HaszbiBaoTcs cMexxHbIMH? Kakue peOpa rpada HazpiBaroTcs
CMEXHbIMU? B KakoMm ciydyae roBOpST, 4TO Iapa BEPIIMH KOWMHIMJEHTHA HEKOTOpoMy pebpy?
Kakue pebpa Ha3bIBarOTCS MHIMICHTHBIMU JAHHON BEpIIUHE?

3. Uro Takoe myth (mapmipyt) B rpade? Kak paccuumrats ero mmny? Kakoil myth
Ha3bIBACTCsI LENbIO, MTpocTol 1enbo? Kakoll myTh Ha3bIBaeTCS LUKIMYECKUM, LUKIOM, IPOCTHIM
mukiomM? Yro takoe meTiaa?

4. Kakoii rpa¢ HazeiBaercst mynbturpadom? Kakoii rpad naspiBaercs ncepuorpadom?

5. Kakoii rpad HaspiBaercs nmoyiHbIM? Kak mpuHsaTo 0003Ha4aTh mosHble rpadbl? Kakoi
rpad HaszbIBaeTcs AByAoabHBIM? Kak 0003Hauat0TCs MOJHBIE BYI0JIBHBIE Tpadbl?

6. B kakom ciyuae napa rpagoB Ha3bIBaeTCs HU30MOPGHBIMU IPYT Ipyry?

7. Kak mocTpouTh MaTpHIly CMEXKHOCTH Trpada, MATpUIly UHLIUIECHTHOCTH, CTPYKTYPY
cmexxnoct? Kak 3amaTh rpad criuckom pedep?

8. Uro Ttakoe opueHTHpoBaHHbIe Tpadsl (oprpadsr)? Kak onpenensrorcs myTh U MOIYITYTh
B oprpade? Uro Takoe KOHTYp oprpada?

9. Kakme 0cOOEHHOCTM BO3HHMKAIOT MpU IOCTPOCHHWU MATPULl CMEKHOCTH H
UHIUACHTHOCTH JUTsl oprpadoB?

10. Kak BBIYMCIHTH CTENEHb BeplIuHbI Tpada? Kak moctpouTs BekTOp cTeneHer rpada?
Kakoii rpad Ha3piBaeTcs perynsipHbiM?

11. ChopmynupyiiTe u JOKaXKUTE JIEMMY O PYKOTIOXKATHUSAX.

12. Kak BBIYMCINTD NOJTYCTENEHb 3aX0/1a A BepiuHbl oprpada? [lomycrenens ncxona?

13. Kakoii rpad HazbiBaeTcst yacThio Tpada G? B xakom cimydae yacth rpada Ha3bIBaroOT
noarpagom?

14. B xakom cinydae rpad HazpiBaeTcsi CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTH
rpada? Yro takoe kinuka B rpade? B kakoM ciydae KiMKa Ha3bIBa€TCS MaKCUMaIbHON?

15. Ilepeuncnure omepaunuu, KOTOpble MOXKHO BBIMOJNHATH Hajx Trpadamu. Jaite ux
OIpezieNICHUE

Ipumepnvie npaxmuyeckue 3a0anus

1. 3amate kaxablii rpad pasHbBIMH crocoOaMH: aHAIWTHYECKH, MaTPULEH CMEXHOCTH,

CTPYKTYpPOM CMEXHOCTH, CIHUCKOM IyT (pedep), MaTpHUIlel HHUUIEHTHOCTH

-

2. IlpencraBpTe B TEOMETPHUECKOW M MaTpu4yHOH popmax rpadsr G =G, UG,, G=G NG,
G=G,®G,, G=G,+G,, G=G;xG,, G=G[G,], G=G,[G,]

2 3 4

G1 GZ
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Tema 2.2. Iuxnel. [Tnanapaocts. Packpacka rpada. epesbs. OctoB rpada. CBSI3HOCTb.
Ilpumepnvie meopemuueckue 60npocel

1. YUro Ha3BIBAIOT paccTOsHUEM MexIy BepmmHamu rpada? Kak mocTpouTs marpuiry
paccTostHu# Tpada’?

2. Uro Takoe SKCIEHTpUCUTEeT BepminHbl rpada? Kak BbUUCINTL paguyc U AUAMETP
rpada? Uro Takoe neHTp rpada?

3. Kakoii rpad nHazweiBaroT aepeBoM? Kak m3o0OpaxkaeTcs nepeBO MpU IUIOCKOW yKiIaake?
Yro Takoe nec?

4. Kakyto yactb rpada Ha3bpIBaloT ero octoBoM? Kak BEIUHUCIUTH HUKIOMATHYECKOE YHUCIIO
rpada? KakoB cMBICI 3TOM BETUYHHBI?

5. Chopmynupyiite anroputm 006xo/1a BEpIIMH rpada MOUCKOM B TITyOUHY.

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

7. Kaxoii rpad HazpiBaeTcs pebepHOo-B3BemieHHbIM? Kak HOCTpOUTh MaTpuily BECOB
pebepHo-B3BemIeHHOTo rpada? Kak BEIYMCIUTH BeC MaplIpyTa B peOepHO-B3BEIIEHHOM rpade?

8. Chopmynupyiite anroputm Kpackana moucka ocToBa HaMMEHBIIET0 Beca B pebepHO-
B3BEIICHHOM rpade.

9. Chopmynupyiite anroputm [Iprima momcka OCTOBa HAMMEHBIIETO Beca B pedepHO-
B3BEIICHHOM rpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCsl FTEOMETPUIECKON peanu3anueii?

11. JlokaxxuTe TeopeMy O pealu3anud JIIoO0oro rpadga B TPEeXMEPHOM EBKIHIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadbl Ha3plBalOTCS MIaHapHbIMH? UTO Ha3bIBaeTCs TPaHbIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bIBalOTCS BHYTPEHHHUMH, Kakas BHemHed? Kak BBIUMCIHTH SUIEPOBO
YHCIIO MIaHapHOTO rpada?

13. Jokaxkute TeopemMy 00 SHIEpOBON XapaKTePUCTHKE IUIAHAPHOTO Tpada.

14. Toxaxxute HerutaHapHOCTb rpadoB Ks, Kss.

15. ChopmynupyiiTe KpUTepuil INIOCKON pean3yeMocTu rpada.

16. Kak BerauciuTh 9yuciio mianapaocT rpada? TommmHy rpada?

17. Yrto Takoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHON? Kakoit rpad HaswiBaeTcsi K-packparmnBaeMbiM? B ueM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B ueM cocTOHT aaroput™M mociea0BaTeIbHOTO PaCKpaIIuBaHusl.

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

19. Kak moctpouth pedepHsIii rpad manHoro rpada?
IIpumepnvie npakmuueckue 3a0anus
1. Haiitu MmaTpuiy paccTosHuM, AMaMETp, paauyc, LEHTpalbHble W Hepudepuiinbie
BEpILUHBI rpada
1 o)

2 4 6

2. HOCTpOI/ITL OCTOBBI HAUMCHBIICTO BECA, ITOJIb3YAChH AJITOpUTMAMHU Kpacxana u HpI/IMa.
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3) (2 2)
®3)

SN

2 4@ 6

3. SBusrorcs nm  gaHHble Tpadsl IuaHapHeiMU?  Ompenenure TONIIMHY W YHCIO
wiaHapHoctd  rpadoB. Jns mmaHapHBIX  TpadoB  MOCTPOHTE IUIOCKYI0 T'€OMETPHUECKYIO
pean3anuIo, ONpeesINTEe YUCIIO IPaHe.

5 6
4. TlpuMeHUB aNropuTM IMOCIEAOBATEIHLHOTO PACKpAIIMBaHUs, MOCTPOUTH PACKPACKY
BEpILUH 11 rpada

5 6
5. Haiitu XpoMaTHyecKoe 4ncIo.

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

1. B xakom cnyuae rpad Has3biBaercs »dilnepoBbiM? Kakoil rpad HasbiBaercs
MOJTy3UIIepOBBIM?

2. loxaxxute kputepuit sitiepoBoctr rpada. Kakos kputepuii momysiinepoBoctu rpada?

3. ChopmynupyiiTe anropuT™ NOCTPOCHUS dHIIepoBa IIUKIA B rpade.

4. B kakom cinydae oprpad HasbiBaercs siiepoBeiM? CdopmynupyiiTe KpUTepuid
sitnepoBocTH I oprpada.

5. Kaxoii rpad HazpIBaeTCsi raMHJIBTOHOBBIM, MOMYraMUIbTOHOBBIM? Kakue nocraTouHbie
YCIIOBHS CYIIECTBOBAHMSI TAMHIIbTOHOBBIX ITMKIIOB B rpade Bam m3BecTHBI?

6. B uem coctout 3amaua kommuBoskepa. ChopMmynupyiite anropuTM AJis €€ perieHHus.
Kak nosenier ce0s 3TOT anropuTM eciu peteHue orcyrersyet? Kak npeoOpa3oBaTh 3TOT allTOPUTM
JUTSL HAXOKJICHHSI TaMIJIbTOHOBA LIMKJIa HanOobIero Beca?

7. ChopmynupyiiTe TeopeMy 0 K-0ii cTeneHn MaTpuIlbl CMEKHOCTH rpada.

8. Kak moctpouth Marpuiy utepaumii u marpuiy cBsizHocTu rpada? Kak crtpoutcs
MaTpHIla JOCTHXKUMOCTH oprpada?

9. Kakue TUITBI CBSA3HOCTH BBIJCISAIOT AJ1s oprpados? B uem ux ominyne?

10. Yto Takoe 6a3a oprpada? UTo Ha3BIBAIOT CHIIBHO CBS3HOH KOMIIOHEHTOH oprpada?
Kak moctponuTh MaTpuily CUIIbHBIX KOMIIOHEHT?

11. Cdopmynupyiite maru anroputMa Doppa-bemMmana HaxoXIeHUS KpaTdarIImx
MapupyToB B rpade. Kak moBeneT cedst 3TOT anroputm B oprpade, coaeprkaiiemMm KOHTyp?

12. Kakoii rpad Ha3pIBalOT ceThi0? UTO TaKO€ UCTOYHUK B CTOK CETH?
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13. ChopmynupyiiTe mard anropurMa OINpeNeieHuss ypoBHEH BeplIMH ceTH. s yero
MIPOBOJUTCS TOIIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada?

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

15. Yto Takoe MOTOK B TPAHCIIOPTHOM CeTH?

16. B xakoM ciydae Jiyra TpaHCIIOPTHOM CETH Ha3bIBaeTCs HachlmeHHoW? Kakoi MapmpyT
B TPAHCIIOPTHOM CETH HA3bIBAETCS HACBIILICHHBIM?

17. Kakoii TOTOK B TPAaHCIIOPTHOM ceTHU Ha3zbiBaeTCs MOJHBIM? ChHopMyaupynTe JemMmMy u
teopeMy Popua-dankepcoHa 0 TOTOKE B CETH.

18. Vxaxure maru anroputma @opna-dankepcona mnocTpoeHUss MAKCUMAJIBHOTO MTOTOKA B
CETH.

Ipumepnvie npakmuueckue 3a0anus
1. [TpoBeputs siBIsICTCS 1K Tpad

5 6
SﬁﬂepOBLIMI/I, HOJIy:)fIHGpOBBIMH, TraMUJIbTOHOBBIMH, ITOJIYTaMUJIIbTOHOBBIMH.

2. MeTtonoM BeTBeill T'paHUll PCIIWTH 3aJa4y KOMMUBOSIKEpaA JIA rpaq)a, 3aJaHHOI'O
ManHI.[eﬁ BECOB. BLIYHNCINTS TaMUILTOHOBBI IIUKJIEI MUHUMAJILHOIO U MAaKCUMAaIbHOT'O BECOB.
o 13 7 5 2 9

8 o 4 7 5 oo

8 4 o 3 6 2
W =

5 8 1 oo 0 1

o 6 1 4 o 9

10 0 8 3 7

3. INocTpouTh MaTpuIly JOCTHXHUMOCTH M MAaTPUIy CHJIBHBIX KOMIIOHEHT. OmnpeaenuTtsb
6a3y rpada

2 6 9
@-% !
L NO

4 g 11

4. Ucnonb3ys anroput™m ®opaa-bemimana, Haiiinte Bce KpaTyaifiiime MapipyThl U3 BEpIIUHBI
1 10 Ka)K0M M3 OCTAJIBHBIX BEPILHUH.

5. Ucnonwzys anroputm ®@opaa-dankepcona HaWTH MaKCUMaIbHBIN MTOTOK B CETH

30



Pazoen 3. Ocnoswvt meopuu ancopummos
Tema 3.1. Mammuna Treropunra. HopmanbsHbie anroputmsl Mapkosa.
IIpumepnvie meopemuueckue 60npocsl
1. ChopmynupyiiTe OCHOBHBIC TPEOOBAHUS K aITOPHUTMAM.
2. Ilepeuncnute cOCTABIAIONINE MAIIMHBI ThIOpUHTA.
3. YUro sBnsercs nanHbiMU MaimuHbl Teropunra? ['1e xpansTces naHHbie?
4. Kak BeITIsauT KOHUTypanus mamuHbl Teiopunara? Kakas cranmapTHas HadalbHAS

koHurypauus? CTannapTHas 3aKIIOUYUTETbHAS?

5. KakoBbI 351eMeHTapHbI€ [Iard MalmuHbl ThiopuHra?

6. Kak BBIVISIAUT KOMaHAa MaliuHbl ThropuHra?

7. Kak MOXHO 3a/1aBaTh CUCTEMY KOMaH]I (IporpamMmy) MaiuHbl ThropuHra?

8. JlaiiTe onpenencHue GyHKIUH, TPABHILHO-BBIYUCINMOM 110 ThIOpPHHTY.

9. Chopmymnupyiite Tesuc Triopunra.

10. Yto Ha3pIBalOT yHHBEpcanbHON MammHON Triopunra? Kakue npoGiemsl HEOOX0IMMO

PCIIMUTD IIPU €€ MOCTPOCHUHU U METO/IbI UX PCUICHUS.

11. B yem 3akmrouaercsi mpobiieMa OCTaHOBKM MamuHbl ThiopuHra? Jlokaxkure TeopeMy o

€€ Hepa3peIMOCTH.

12. Kak 3anucpIBaeTCsl U BBIIOJIHAETCS MAapKOBCKasi OJICTAaHOBKA?
13. 3anummre o6l BUJ cXeMbl HOPMaJIbHOT'O aJlrTOpUTMA.
14. Kak odopmiiseTcs 3akitounTeabHas nocTanoBka? Uto 0603HavaeT ee BhINOIHEHUE?
15. Kak npuMeHsI0TCs T0ICTAaHOBKY ITPU paboTe HOPMAJILHOTO aNropurma’?
16. B xakom ciy4ae HOpMJIBHBINA aITOPUTM HE IPUMEHUM K CIIOBY?
17. Chopmynupyiite runote3y A.A. Mapkosa.
IIpumepnvie npakmuyeckue 3a0anus
1. Iloctpouts MamHy ThIOPUHTa, BBITOIHSIOIIYIO CIOKEHHE JBYX HATYypaJIbHBIX YHCEN a

u b, 3allMCaHHBIX Ha JICHTEC, C IOMOIIbBIO a 1 b CAHUIL COOTBETCTBCHHO.

2. Iloctpouts MammHy ThIOPUHTA, BBITOIHSIONIYIO0 KOIUPOBAHUE CIIOBA.
3. Toctpouts MamuHy ThIOpHHTa, BBIMOJHSIONIYIO YMHOKEHHE JBYX HATypalbHBIX

Ypcen a ¥ b, 3alMCaHHBIX Ha JIEHTE, C HIOMOIIBIO a i b e IMHHUI] COOTBETCTBEHHO.

3.2. [IpumuTuBHO-peKypcuBHbIe pyHKIMU. OOI1Iast TEOPHUS alTOPUTMOB.
IIpumepHvie meopemuueckue 60npocol

. Kakas ¢pynkuus HazpiBaeTcst 3((h)eKTUBHO BBIUMCIUMON?

. Kakue ¢pyHKInu OTHOCATCS K MPOCTEUITMM BBIYUCIUMBIM (DYHKIIHSAM?

. 3alMILIUTE ONEPATOP CYNEPHO3ZULUN

. 3alMIIUTE ONEepaTop NPUMUTUBHON PEKYPCUU

. Kakas pynkius HazpiBaeTcss IpUMUTHBHO-PEKYPCUBHOM ?

. 3alMIIuUTe ONEpPaTop MUHUMU3ALNN

~N N U W=

. Kakas pynkims Ha3pIBaeTCsS 4aCTUYHO-PEKYPCUBHOM ?
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8. Chopmynupyiite Tesuc Yeépua.

9. JlokaxuTe TEOpeMy O BBIYMCIUMOCTH TO THIOPHUHTY JI000H 4YaCTUYHO-PEKYPCHUBHON
byHKINN.

10 Tokaxxure TeOpeMy O TOM, 4TO Jito0asi BeIYMCIUMas 110 ThIOpUHTY (PYHKIMS 4aCTHYHO-

PEKypCUBHA.
11. TIlonstue cnoxknoctu anroputMma. CroxHocTh onucaHus. CI0KHOCTb HCXOJHBIX

JTAHHBIX.
12. BpeMeHHas CIIOKHOCTh anroputMa. BpeMmeHHas cinoxHocTh 3a1aun. [lommHoMHuanbHbIC

AJITOPUTMBI U 3aJa4H.
13. Kitacc NP anroputmoB u 3anau. NP-monabsie u NP-Tpynnbie 3agauun. Kimace E-3amau.
14. EmxocTHas CIOXHOCTh anroputma. Teopema 00 oOleHKE EMKOCTHOW CII0XKHOCTH

alIropuTM™ma.
Ipumepnvie npakmuyeckue 3a0anus
1. JToka3aTh NPUMHUTHBHYIO PEKYPCUBHOCTD (PYHKIIMIA

Ly =x+y f(xy)=xy fy)=x
2. JlokazaTh MPUMUTUBHYIO PEKYPCUBHOCTh (DYHKITUIT
bi(x. ) =X by(xy)=xvy b(xy)=xny

3. Jloka3zaTh IPUMHUTUBHYIO PEKYPCHUBHOCTH (DYHKITHIA

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

Cocrasutens: E.B. PemetHukoBa, kaHj. ¢u3.-MaT. HayK, JOLEHT Kadeapbl MaTeMaTHKH,
(GU3KMKN U MaTEMaTHYECKOT0 MOJICITUPOBAHUS
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