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1 Ileap TUCHUIIHHBI.

B pesynbraTe OCBOEHHS JAHHOM JUCUUILIMHBI

y oOydaromerocsi JO0JKHBI

OBITH

c(OpPMHPOBAHbI KOMIIETCHIIMM OCHOBHOH MNpPO(ecCHOHALHOW 00pa30BaTeIbHOW MPOrPaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
CopneprkaHre KOMIIETECHIIMN KaK TUIAHUPYEMBIX PEe3yJIbTaTOB OOYUEHUS IO AMCIUILUINHE CM.

Tabymusl 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HaumeHnoBanue Bula KOMIIETEHIIUN
(vHusepcanvhas, obuenpodeccuonanvhas,

npogheccuonanvhasi)

KO):[ 1 Ha3BaHHUEC KOMIICTCHIIMH

obwenpogpeccuonanvrasn

OIIK-1 CiocobeH npuMeHsITh €CTECTBEHHOHAYYHbIE U
OO0IeMH)KEHEPHBIE 3HAHMS, METOIbI MATEMAaTHYECKOTO aHAIIN3a 1
MOZEIHPOBAHUS, TEOPETUIECKOTO U SKCIIEPHUMEHTAILHOTO
UCCIIe0BaHus B IPO(eCCHOHAIbHON AeSTENbHOCTH

1.2 UHAuKATOPHI J0CTHKEHUsT KOMIIETeH Uit
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (JOpMUpPyeMble AUCIUILTUHON

Ko u Ha3zBaHWE KOMIIETEHIIUT

WNuaukaTops! JOCTIDKEHUS
kommnereHnnuu no OITOIT

JucuunnuHbl 1 NPaKTHKHY,
thopmupyronme kommneternuto OITOIT

OIIK-1 CriocobeH mpuMeHsITh
€CTECTBCHHOHAYYHBIC U
oOIenmKeHepHBIC 3HAHUS,
METOAbI MATEMATHUYCCKOI'O
aHaIM3a M MOJICIUPOBAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTATBHOTO
UCCIIEIOBaHUS B
npodeccuoHaIbHON
JeSITETBHOCTH

OIIK-1.1. Pemraer KOHKpeTHbIE
3a/1a9d U3 00JIaCTH CBOCH
npoeccnoHaTbHON
JIeSITEIIBHOCTH C
WCTIONIb30BaHUEM (PH3UUECKUX
3aKOHOB, BBICIIICH MaTeMaTHKH,
TEOPUU BEPOSTHOCTEH 1
MaTeMaTHYECKON CTaTUCTHKH,
JIMCKPETHON MaTEMATUKH,
TTOJIOXKEHUH OOIIETEXHHUECKHUX
JTACITUATLINH.

OIIK-1.2. BeiOupaert u
MPUMEHSET MaTeMaTHYECKUe
METOJIbI, TCOPETUUCCKUE U
9KCIIEPUMEHTATLHBIE METO/IbI
(pU3UYECKUX UCCIICOBAHUH U
METOJIbI MOJICTTUPOBAHHUS,
HEOOXOAMMBIC IS PEIICHUS
[TOCTaBJICHHBIX 3a7ad4.

OIIK-1.3. Pa3pabareiBaet u
npeoOpasyeT MaTeMaTHYECKHE
MOJIEJIN SBJICHUH, IPOLIECCOB U
CHCTEM C IeTbI0 UX

3¢ GEKTUBHOM MPOrpaMMHO-
arnapaTHOW peanu3alluu u
MIPUMEHEHHUS B HAYYHBIX
HCCIIEIOBAHUSX, IPOEKTHOM

b1.0.03 JuckpeTHas MaTeMaTHKa
b1.0.02 Marematuka

b1.0.04 Teopus BeposiTHOCTEN U
MaTeMaTH4yecKas CTaTUCTHKA
b1.0.05 ®usuka

b1.0.06 NnxenepHas u
KOMIIbIOTEpHAs rpaduka

b1.0.07 DnexTpoTexHuKa,
ANIEKTPOHMKA U CXEMOTEXHHKA
b1.0.08 Mudopmaruka

b1.0.09 MoxenupoBaHHe CUCTEM.
b1.0.10 Metponorus,
CTaHJApTH3aLUs U CepTUPUKALINSI
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KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
komrerennuu o OITOIT

JIMCIUTUTHHBI ¥ IPAKTHKH,
dhopmupyromiue kommeTenmnuo OITOIT

ACATECIIbHOCTH, YIIPABJICHUN
TCXHOJOTUYCCKHUMHU,
comyajIbHBIMHU CUCTCMAaMH.

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunniuHe
Ta6muma 3 — 3HaHus, yMeHUs, HaBBIKH, POPMUPYEMbIE TUCITUTLTHHON

Kon 1 na3ssanue
KOMIIETEHIINHA

NHaukaTopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCLUILUINHOMN

3Hanus, ymeHus, HaBoikd (3YB),
(hopmupyemble TUCIIUTUTMHON

OIIK-1 Cnocoben
PUMEHSTH
€CTCCTBCHHOHAYYHEIC U
oOIIenmKeHepHbIC 3HAHUS,
METOAbI MATEMATHUYCCKOI'O
aHaM3a 1 MOJEIMPOBaHUS,
TEOPETHYECKOTO U
9KCIIEPUMEHTAITLHOTO
UCCIIEJOBaHUS B
npoeccnoHaIbHON
JeSITETBHOCTH

OIIK-1.1. Pemraet
KOHKPETHEIC 3a7]a9H U3
00J1aCTH CBOEH
npoeccnoHaTbHON
JIeSITEIIBHOCTH C
HCTOJIB30BaHIEM (PU3MUECKUX
3aKOHOB, BRICIICH
MaT€MaTUuKu, TCOPUHU
BEpPOSITHOCTEN U
MaTEeMAaTHIECKON CTaTUCTUKH,
JIUCKPETHON MaTEMATHUKH,
MIOJIOXKCHHUN
OOIIETEXHUUECKHX
JUCIMIIIIMH.

OIIK-1.2. Beibupaer u
MpUMEHSIET MaTeMaTHYeCKHe
METO/Ibl, TEOPETHYECKUE U
9KCIIEPUMEHTAIbHBIE METO/IbI
($u3nUecKuX UcCIeJOBaHUN U
METO/JIbl MOJIETTUPOBAHHUS,
HEOOXOIUMBIE ISl PEIICHHS
[OCTaBJICHHBIX 33/1a4.

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

3 GEKTUBHOM MPOTPaMMHO-
anmapaTHOW pean3aliy U
MPUMEHEHUS B HAYYHBIX
HCCIEA0BAHMSIX, IPOCKTHON
NeSITeNIbHOCTH, YIIPaBICHUN
TEXHOJOTHUYECKIMH,
COLMANTEHBIMHU CUCTEMaMH.

3HaTh:

— OCHOBHBIE  (DaKTBl, KOHIENIHA U
IIPUHIUIIBI JUCKPETHOM MATEMATHUKHU.
VYMmeTh:

— I'PaMOTHO MOJb30BATHCSA SA3bIKOM
JIUCKPETHON MaTEMATHUKU;

—  CTpOro JIOKa3bIBaTh MaTEMaTUICCKUE
YTBEPXKICHUS U3 00IACTU TUCKPETHON
MaTeMAaTHKH, BBIICIISS IJIaBHBIC
CMBICJIOBBIC aCIeKThI B
JI0Ka3aTelIbCTBaX;

—  pemaTrh KOHKPETHHIE 3a7a41 U3
o0acTu cBOe MpogheCcCHOHATBHOM
JICITEIIBHOCTH C UCIIOJIb30BAHHEM
JIUCKPETHON MaTeMaTUKH

—  BbIOMpaeT U NPUMEHSIET
MaTeMaTUYeCKHE METOIbI 1 METObI
MOJIETTUPOBaHSI, HEOOXOAUMBIE TSI
peleHus TOCTaBIICHHBIX 3a/1a4.

Brnaners:

—  CcrmocoOHOCTHIO pa3padaThIBaTh U
peoOpa3oBbIBATh MATEMATHICCKHUE
MOJICTIH SIBIICHHUH, IPOLIECCOB ¥ CUCTEM
¢ 1enbio uX 3G (EeKTUBHOM
IpOrpaMMHO-aNMapaTHON peaan3anun
Y IPUMEHEHHS B HAYYHBIX
HCCIIEI0BaHUAX, IPOCKTHON
JeSITEIIbHOCTH, YIIPAaBICHAN
TEXHOJIOTHYECKIMH, CONUATLHBIMU
CHCTEMaMH.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.




DopMBbI POMEKYTOUYHON ATTECTALUH.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI IO BUJAM YIeOHBIX 3aHATUN

. O6BEM dacoB 1o Gopmam
OO0mmas TpyT0eMKOCTh ¥ BHUJIbI yU€OHOH paOOTHI MO JUCIUILINHE, N -
MPOBOJMEIC B Pa3HBIX opMax 000 0300 390
1 OO0mmas Tpya0eMKOCTh TUCHUTUIAHBI 252
2 KonrakrtHast pabota oOydarommuxcs ¢ npernogaBateneM (10 BUIAM 72
y4eOHBIX 3aHATHIA) (BCETO)
AynuropHas pabora (Bcero): 72
B TOM YHCIIE:
JIEKLIAU 36
MPAKTUYECKUE 3aHATHS, CEMUHAPBI 36
B HHTEPaKTUBHOU (hopme
B DJIGKTPOHHOU opme
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 144
4 1IpomerxyTOodHasI aTTEeCTaIlHs 00yJIarOIIerocs — 36
9K3aMeH (2 cemecTp)
3. YueOHO-TeMaTHYeCKHMH IJIAH U COAeP/KAHUE NUCUMILIUHBI.
3.1 Y4eOHO-TeMATHYeCKHUH IJIAH
Tabnuna 5 - YueOHo-TeMaTuuecKuil Tiad 0YHOM GopMbI 0O0yUeHHs
- Oo6mas TpymoeMKoCTh 3aHATHIA (Jac.) ®opmbl
= TPYAOSM AynuTOpH. KBeHKTypIgﬁgon
E Pazaensl 1 TeMbl TUCHUTIIMHBI KOCTb 3aHATHA CPC NPOMEKYTOUHO
=4 10 3aHATUIM (6ce20 ™ gy, TIPaKT. il aTTecTanUH
) uac.) YCIIEBAEMOCTH
<
Cemectp
1. Teopusi mnoscecme 54 8 8 38 WumBunyans
HOE 3a[aHHe
Nel
1 1.1 IlopmuOxkecTBa. Onepaunu Haj 19 2 2 15 Tect Nel
MHOKeCcTBaMu. MOIITHOCTE
MHOKECTB.
2 1.2. IIpsimoe npou3BeacHUE 23 4 4 15 Tect Ne2
mHOkecTB. CooTBercTBHs. CBOMCTBA
COOTBETCTBUH.
3 1.3. ®ynxnun. CooTBETCTBUS U 12 2 2 8
peTSAIMOHHbBIC 035 TaHHBIX.
2. Mamemamuueckas no2uxa 54 8 8 30 WupuBuayans
4 2.1. ByneBsl ¢Gyukuun. | 16 2 2 8 HOE 3a/1aHHe
IlpencraBieHde B HOPMaJIbHBIX Ne2
dhopmax. Tect Ne3
5 2.2. MuauMuzanus OyJeBbIX 14 2 2 8
(hyHKIHA.
6 2.3. Tlomnora cucrem OyneBbix | 14 2 2 8
hyHKIHH.
7 2.4. Tlpunoxxenus: OyneBbix Qynkuumit | 10 2 2 6
K TEOPUU PEJICHHO-KOHTAKTHBIX CXEM




OO6mas TpynoeMKoCTh 3aHATHI (4ac.) ®opMbI
\E Tpyn0EM AyaHUTOpH. KTOeHI;ngE;OH
E Pa3gensl ¥ TeMBI JUCIUINIMHEI KOCTh 3aHSITHS CPC l'IpOMe)l;yTO‘{HO
=4 10 3aHATUIM (6ceco ™ e, HpaKxT. il aTTecTanUN
o uac.) YCIIEBAEMOCTH
%
[Mpunoxenus: OyneBbIX (QYHKIMHA K
TEOpPUH CXeM U3 (YHKIHOHATBHBIX
HJIEMEHTOB.
3. Mamemamuueckas no2uxa 38 3 3 30 UHmBHIyanb
HOE 33/[aHKe
Ne3
8 3.1. Anrebpa BbICKa3bIBaHMid. | 18 1 1 15 Tect Ned
Jlornyeckue cienCcTBHsL.
9 3.2. AnreOpa npeauKaToB 20 2 2 15
4. Ocroswl meopuu epagos 39 3 6 26 Wunusunyans
10 | 4.1. OcHoBHble mOHATHS Teopun | 11 1 2 6 HOC 3a/1aHHC
rpados. Onepanuu ¢ rpadamu. Ned
11 | 4.2 LMKJIBL [Inanaprocts. | 13 1 2 10 Tect Ned
Packpacka rtpada. [epeBbs. OctoB
rpada. CBSI3HOCTb.
12 | 4.3. Anroputmbl pemreHus 3amad Ha | 15 1 2 10
rpadax.
5. Ocnoswl meopuu ancopummos 31 2 3 20 KoutponsHas
13 | 5.1 Mamuna Teropunra. | 17 1 3 10 pabora
HopmainibHble asniroputMbel Mapkosa.
14 | 5.2 [TpumutuBHO-peKypcuBHBIE | 14 1 - 10
(dhyHKIIH. Obmas Teopus
ITOPUTMOB.
[IpomexxyTouHas arrecranus 36 DK3aM€EH
9K3aMeH
MTOI'O no cemectpy 1 252 36 36 144 36
‘ Bceero: | 252 36 36 144 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuma 6 — ConeprkaHue TUCIUTUTMHBI

Ne

n/m

HaumenoBanue paszaecia,
TEMBI TUCIHHUITIIMHBI

Coz[epxcaHI/Ie 3aHATHA

CewmecTp 2

Co;[epmaHI/Ie JICKOUOHHOTI'O KypcCa

1 Teopust MHOKECTB [Mogmuox)ecTBa. Onepanuu HaJl MHOKeCTBaMU. MOIIIHOCTh
MHOecCTB. [Ipsmoe nponsBenenrne MHOXKECTB. COOTBETCTBHUS.
CaoiicTBa COOTBETCTBUH. PessiiiionHbIie 0a3bl JaHHBIX. DYHKIUH.

1.1 | [loamHOXecTBa. Oniepanum MHuoxecTBa. DieMeHT MHOKecTBa. [lomMHOXKecTBa. PaBeHCTBO

HaJa MHOXCCTBaMH.
MOH.[HOCTI) MHOXECCTB.

CuyeTHBIE MHOXKECTBA. KOHTI/IHyaJ'IBHBIC MHOXKECTBA.

MHOeCTB. Britouenue MHokecTB. Onepainuu HaJl MHOXKECTBaAMHU.
Jwnarpammel Diinepa. XapakTepucTHaeckue mpeankatsl. OCHOBHEIE
SKBUBAJIEHTHOCTU. MOILIHOCTh MHOXECTB. KOHEUHbIE MHOXKECTBA.




HaumenoBanue paszacia,

CopaeprxaHue 3aHITHS

/0 | TeMBbl AUCHUILIHHBI
OKBHUBaJICHTHOCTh MHOXECTB.

1.2. | [Ipsmoe mpou3BeneHNe Koptex. [IpssmMoe mpousBenenre MHOKeCTB. OTHOIICHHE.
MHOkeCTB. COOTBETCTBUSI. CootserctBue. CriocoObI 3a1aHUs COOTBETCTBHH. Onepaluy Haj
CBoiicTBa COOTBETCTBUI. cootBeTcTBUsIMU. CBOMCTBA COOTBETCTBHHI. Kilacchl COOTBETCTBHIA.

1.3. | ®ynknun. CoOTBETCTBUS U Pensumonnsie 0a3pl AaHHBIX B IEPBOM HOPMANBHOH opMe U
pensiiuoHHbIe 0a3bl TaHHBIX. | OTHOMmIEHH. ATpuOyT. 3amuch. Onepanuy Ha 6a3aMu JaHHBIX.

OYHKIIMOHAILHOCTD COOTBETCTBHM. THITBI PyHKIINH.
OyHKIIMOHAIbHAsI 3aBUCUMOCTb aTpHOyTOB B 0a3ax naHHbIX. Kirou
2. Marematnyeckas JOruka Bynesw! pynkuun. [IpeacraBnenue B HOpMaibHBIX (GopMax.
Munnmuzanus OyneBsix Gpynkuuii. [lomHOTa cucTeM OyneBBIX
¢ysxmwid. [TpunoxeHus OyneBsIX QYHKINN K TEOPUH peleiHO-
KOHTAKTHBIX CXEM M CXEM M3 (JyHKIHOHAIbHBIX 3JICMEHTOB.

2.1. | byneBsl pyHKITNH. OcHosuble OyneBbl pyHKIu. Tadbmuier ncTHHHOCTH. OCHOBHBIE
IIpencrasnenue B SKBUBAJICHTHOCTH OymneBbIX (yHKUuii. J{BoiicTBeHHOCTD. [IpuHIMT
HOPMaJIbHBIX (OpMax. JBoWicTBeHHOCTH. CyIlleCTBEHHbIE TEpeMEHHbIC. J|U3bIOHKTUBHBIE

1 KOHBIOHKTHBHBIE HOpManbHbIie popMbl. Teopemsl [llenHoHa.
CoBeplIeHHbIE TU3BIOHKTUBHBIE 1 KOHBIOHKTUBHEIE HOPMaJIbHBIC
¢dopmel. [TomuHoM XKerankuna.

2.2. | Muaumuzanus OyJieBbIX MuHHMaNbHBIE TU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIE HOPMAaJIbHbIE
GyHKIHH. ¢dopmbl. Ennanunble nHTEpBalibl OyneBa Kyba. MakcumalibHbIe

eanHuYHbIe MHTepBaibl. [IpocThie umMmkanTel. COKpalieHHas
JH®. Metopn Kpaitna noctpoenust MunuManbHbix JJTH®. Kaptet
Kapmno.

2.3. | llonnoTa cucteMm OymneBbIX OcHOBHBIE 3aMKHYTBIE KJ1acchl OyneBbIX GyHKIui (knaccsl [locrta).

(hyHKIHIA. [Monuble cucteMbl OyneBbIX QyHKIMH — onpenenenue. Kpurepuii
ITocTa 0 MOTHOTE CUCTEMBI.

2.4. | TlpunoxxeHnus OyneBBIX Peneiino-konTakTHas cxema. DYHKIUS IPOBOAUMOCTH. 3a/1a4ua
(yHKUIUMH K TEOpUM peleliHO- | CHHTE3a U 3a1aya aHanu3a. Cxema 13 (yHKIHOHATBHBIX
KOHTaKTHBIX CXeM 351eMeHTOB. DYHKIIMOHATIBHOE U CTPYKTYPHOE OIPEACICHUSL.
[Mpurnoxenus: OyneBbIX OyHKIMS TPOBOJUMOCTH. 3a/1aua CHHTE3a 1 33/1a4a aHaJu3a.
(YHKUIUH K TEOPHH CXEM U3
(hyHKIIMOHATBHBIX
3JIEMEHTOB.

3. Marematuueckas J0oruKa Anrebpa BbICKa3bIBaHMA. JIOTHIECKHE CIEICTBUAS U UX

JI0Ka3aTesnbeTBO. Anredpa mpeaukaroB. Jloka3aTenbCTBO
TaBTOJIOTHH B airedpe npeankaroB. @opManbHbIe HCUHCIICHUSI.
3.1. | AnreOpa BbICKa3bIBaHUH. BrickaspiBanne. Onepanuu HajJ BeICKa3blBaHUAMEU. DopMann3anysl.

Jlornueckue cieacTBUs.

Wnrtepnperanus. Jlornueckoe ciegoBanue Gopmyi. MeToas
JloKa3aTesbeTB: Meto KBaliHa, METOl pelyKIIuH, METOT
PE30IIIOIUH.




HaumenoBanue paszacia,

CopaeprxaHue 3aHITHS

/0 | TeMBbl AUCHUILIHHBI

3.2. | AnreOpa npeauKaToB [Mpeaukatel. MecTHOCTH TipeArKaTa. MHOXXECTBO HICTUHHOCTH.
KBaHTOpHBIE U JIOTHYECKHE ONlEepaliiy. TaBTOIOrUY JIOTUKU
IPEIUKATOB.

4. OcHoOBHI Teopuu TpagoB OCHOBHBIE TIOHATHS U OTIpe/ieNieH s TeopuH rpados. 3amanne

rpadoB. Onepanuy Haa rpadamMu. AITOpUTMEI Ha rpadax.

4.1. | OcHoBHBIC TTOHATHS Teopuu | OCHOBHBIE MTOHATHS Teopuu TpadoB. CriocoObl 3a1anus rpadoB.
rpagoB. Onepauuu ¢ Onepauun Hapg rpadamu. Tunsl rpados. Oprpads! 1 ux
rpadamu. ocobennoctH. Paccrosaus B rpadax.

4.2. | Hukasl. [InanapHOCTS. DlinepoBsl U raMUIBTOHOBBI Tpadbl. [InanapHocTs. Kpurtepuii
Packpacka rpada. JlepeBpsi. | mnanaproctu. Packpacka rpada. Xpomatuueckoe uucio. ['umnoresa
OcrtoB rpaga. CBsSI3HOCTb. 0 YEeTBIpEX Kpackax. 3ajada ONTUMAIBHOTO pacnucanusl. JlepeBps.

OcroB rpada. O0xo/ B IMPHUHY U B IIIyOUHY. AJITOPUTMEI
MOCTPOEHUS OCTOBA HAUMEHBIIIET0 Beca Al peOepHO-B3BEIIEHHOTO
rpada.

4.3. | Anroput™msl peuieHus 3aza4 | Merox BeTBel M IpaHML AJIsl PELCHHUS 3a1a41 KOMMHUBOSIKEPA.

Ha rpadax. Anroputm ®opra-bennmana nmorcka KpaT4aiiiero myTy.
Anroputm ®opaa-dankepcoHa Morucka MaKCUMAIBHOTO TIOTOKA B
CeTH.
5. OcHoBbI Teopun anropuT™MoB | Mammna Teropunra. HopmanbsHble anroputMsel MapkoBa.
[MpumuTHBHO-pekypcuBHBIe QyHKIMU. QOIS TEOPHS AITOPUTMOB.

5.1. | Mamwuna TeropuHra. Onpenenenne Mamunsl Telopunra. Kondurypanus. Takt paboTs.
HopmanbHble anroputmsl Crioco0s1 3aganus. OyHKUus, BEIYUCIUMas 0 ThIOpHHTY.
Mapkoga. YuusepcanbHas mamaa Teropunra. [Ipobdiema ocranoBku. Tesnc

TrropuHra.
Hopmanbhelii anroputm — onpezaesnenue. [IpuHnun HopManuzanum.

5.2. | [IpumutHBHO-peKypcuBHble | [IpUMHTHBHO-pEKypCHBHBIE (YHKIIMH — onpeieienue. Teopema o
¢ynknuu. Obmias Teopus BBIYUCITUMOCTH 10 THIOPHHTY IPUMUTHBHO-PEKYPCUBHOM
aITOPUTMOB. ¢ynkuun. Tesuc Yepya.

[Tonstre anropurma. HepaspemmMeie npoGiieMbl TEOpUH
anropuT™MoB. CII0KHOCTB aJITOPUTMOB.
ConeprkaHre MPaKTUICCKUX 3aHATHH
1 Teopust MHOXKECTB Brimonnenue onepanuii HaJ MHOKeCTBaMu. Jloka3aTensCcTBO
paBeHcTBa MHOXecTB. OIMCaHne COOTBETCTBUHA Pa3ITUYHBIMU
criocobamu. BeisiBiieHUE CBOMCTB cOOTBETCTBUN. OTpenecHne
TUIIOB COOTBETCTBHUH.

1.1 | Omepamuu Hax Onepanuu HajJ MHOXKECTBAMU:

MHOXCCTBaMMU.

- HEMMOCPEACTBEHHOC BLITIOJIHEHUE,




HaumenoBanue paszacia,

CopaeprxaHue 3aHITHS

/0 | TeMBbl AUCHUILIHHBI
- m300pakeHUE Ha TUarpaMMax DHiepa;

- IOCTPOEHNE XapaKTEPUCTUUECKUX NPENNKATOB.

1.2 | PaBeHCTBO MHOXKECTB. Jloka3aTesnbCTBO paBEHCTBA MHOKECTB METOAOM B3aUMHOI'O
BKJIIOUEHUS], Ha JUarpaMmax Oifjiepa, ¢ IOMOIIbBIO
XapaKTepUCTUYECKUX MPEANKATOB.

1.3 | DkBUBaNCHTHEIC Hcnonb3oBaHue 3aKOHOB TEOPHH MHOKECTB JIISI SKBUBAJICHTHBIX

mpeoOpazoBaHus POpPMyIL. npeoOpazoBanuii popmyt.

1.4 | CooTBeTCTBHUS, COCOOBI OrncaHre COOTBETCTBHM MaTPUIHO, TpaHIECKH.

3aJlaHUsl U OTlepaluy Haj
— BeinonHenue onepanuii HaJ COOTBETCTBUSIMH, 331aHHBIMU
NEPEYHCICHUEM, MATPUYIHO, IPapUUECKH.
1.5 | Onepaunu Hag BreinonHenue onepanyii Hax COOTBETCTBUAMM, 3aJaHHBIMHU
COOTBETCTBUSAMHU NEPEYHCICHUEM, MATPUYIHO, IPapUUECKH.

1.6 | CsoiicTBa COOTBETCTBHIA. OmnpeneneHne CBOWCTB COOTBETCTBUN aHATUTHYECKN U C TOMOIIBIO
MAaTpHIL.

1.7 | Knaccel cOOTBETCTBUH. BrIsiBlIEHHE COOTBETCTBHI SKBUBAJICHTHOCTH U MOPSIKA.
Brinenenue k1accoB SKBUBAJICHTHOCTH, BhIsiBIIEHHE CTPOTO,
HECTPOTOr0, MOJIHOTO U YACTUYHOTO MOPSIIKOB.

1.8 | Oynknun. Onpexenenue cBoiicTBa PyHKIMOHATIBHOCTH Y COOTBETCTBHH.
HaxoxeHnue 00acTu onpezesieHus, 00JacTi 3HaYCHHUH, 00paTHBIX
¢bynkuuii. OnpeneneHue TUIOB (YHKIUH.

2 Maremarrueckas JIOTHKa [MocTpoeHune TabIUIl ICTHHHOCTH OYJIEBBIX (DYHKIIHH.
DKBUBaAJICHTHBIC IpeoOpa3oBanus Gopmyi. [Ipencrapienue B
HOpMaNBHBIX (hopMax. MUHMMHU3anus OyneBbIX (PyHKITHI.
BrisiBrieHre TIOIHBIX cucTeM OysieBbIX QyHKIMH. CHHTE3 M aHAIIN3
PENEiHO-KOHTAKTHBIX CXEM M CXeM U3 (PyHKIIHOHATbHBIX
3JIEMEHTOB.

2.1 | bynessl ¢pynkuun. Tabmuusr | [TocTpoeHue TabmuI KCTUHHOCTH OYyJIEBBIX (OPMYIL

WCTHHHOCTH.
DKBHBATCHTHLIC Jloka3aTenbCTBO SKBUBAJIEHTHOCTH (DOPMYIT C TIOMOIIIBIO
NpeoBpa3oBaHHS. SKBUBAJICHTHBIX MPEe0OpPa30BaHUN.
2.2. | JIBOHCTBEHHOCTb. [TocTpoenne nBONCTBEHHBIX (DYHKIIHI MO OTIPEETIEHHUIO U C
Cy1ecTBeHHbIE WCIIOJIb30BaHUEM ITPHHIINTIA TBOHCTBEHHOCTH.
MIEpEMEHHBIE.
Onpenesnenne CylecTBEHHBIX IEPEMEHHBIX (DYHKINH.
HUckmouenne u 1006aBneHne PUKTUBHBIX MEPEMEHHBIX.
2.3. | Hopmanbnsle hopmbl ITocTpoeHne TU3bIOHKTUBHBIX U KOHBIOHKTHBHBIX HOPMaJIbHBIX

NpEeaACTaBJICHUA 6y.]1€BLIX




HaumenoBanue paszacia,

CopaeprxaHue 3aHITHS

/T | TEMbI AUCIUTUTHHBI
(hyHKIHIIA. dhopm.
2.4. | Coepiiennbslec HOpMalIbHBIE | [locTpoeHHE COBEPIICHHBIX HOPMAIBHEBIX (POpM 1O TaburIe
(hopMBI. WCTUHHOCTH Y YKBUBAJCHTHHIMH MTPEOOPA30BAHISIML.
2.5 | MuanMu3anus OyneBbIX [TocTpoeHre MUHUMATHHBIX TU3BIOHKTHBHBIX HOPMAaTHHBIX (hOpM
(hyHKIHIIA. MetosioM KBaiina u o kapram KapHo.
2.6. | 3aMkHyTbIE KIacchl OyneBelx | Onpenenenne MOHOTOHHOCTH pyHKIMH. [TocTpoenue nonuHoma
(hyHKIHIIA. Kerankuna. Onpenenenne TMHEHHOCTH QYHKIMN pa3HBIMU
crocobamu.
2.7. | IlonHoTa cucteM OymneBbIX OnpeneseHre MOTHBIX CHCTEM OYJIeBBIX (DYHKIUH [0 KPUTEPUIO
GyHKIHH. Iocra.
2.8. | Ilpunoxenus OyneBbIX CuHTE3 U aHAJIN3 CXEM.
(hYHKIHI K TEOPUU PEeHHO-
KOHTaKTHBIX CXEM M CXEM M3
(hYHKIIMOHATBHBIX
JIIEMEHTOB.
3. MaremaTHyeckas JJOTHKa BrmonHenne omepanwii Hajl BRICKa3bIBaHUSIMA. DopMamu3aius u
WHTEpIIpeTalus B anreOpe BEICKa3bIBAaHUHA U B alre0pe MPeIuKaToB.
[IpoBepka JIOTHYECKUX CIIEACTBHIA PA3THIHBIMU METOIaMHU.
3.1 | Omepanuu Haf BrimotHeHne onepanuii HaJ BhICKa3bIBaHUSAME. DopMamn3anus
BBICKa3bIBAaHUSMHL. BbICKa3bIBaHMi. HTepnpeTarus popmyn anreOphbl BRICKa3bIBAHUIA.
3.2. | Jloruueckoe ciencraue. [IpoBepka JIOrHYeCKUX CAEACTBUM MO OonpeAeseHuto. Merogamu
[Mockutku. 3akmovyeHus!. Kgaiina u pexykiun. IloctpoeHre 00paTHBIX, TPOTUBOIMOJIOKHBIX U
Buner Teopem. 00paTHBIX IPOTHUBOIIOJIOKHBIM TEOPEM.
[IpeoOpazoBanue Teopem.
3.3 | HokazarenbcTBo nmorndeckux | [IpuMeHeHue MeTona pe30IOIHiA I JOKa3aTeIbCTBA JTOTHISCKAX
CIICJICTBHI B anredpe CJI€ICTBUI.
BBICKa3bIBAaHUU.
3.4 | Ilpenuxatel u onepanuu Hay | Gopmanuzanust 1 HHTEpIPETALNS PEIUKATHBIX POPMYII.
HUMU.
3.5 | Jlornyeckoe cieqoBaHUE B MerTobl JOKa3aTeNbCTBA IPEAUKATHBIX KIay3: METOI
ainredpe NpeInKaToB. KOHKPETH3AIINH, 10 OTIPEEIICHHIO KBAHTOPOB.
Metoabl BeIBOIA
MPEIMKATHBIX KI1ay3.
3.6 | IlpeobpazoBanue [IpuBenenue npeAUKaTHBIX KiIay3 B IPEeIBAPEHHYIO HOPMaJIHHYIO

NpeAUKATHBIX Kay3. Metox
PE30JIIOIIUMA.

(bopMy, IPUBEJCHHYIO HOPMATIBHYIO (POPMY, B CKOIEMOBCKYIO
CTaHIAPTHYIO opMmy.

Merton pe3oounii A1 10Ka3aTeabCTBa NPeIUKaTHRIX KiIay3.
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/0 | TeMBbl AUCHUILIHHBI
3.7. | Ucuuncnenne Bricka3piBaHui. | Jloka3aTenbCTBO JTOTMYECKUX CIEACTBUI B MCUUCICHUN
Teopus ecTeCTBEHHOIO BBICKa3bIBaHUH (aKCHOMATHYECKUM METOA0M). Jloka3aTenbCcTBO
BBIBOA. JIOTHYECKUX CIICICTBUH B TEOPUH €CTECTBEHHOT'O BBIBOAA.
4. OcHoOBHI Teopuu TpagoB 3ananue rpadoB pazIUIHBIME crioco0amu. BeITIoTHEeHHE oneparmii
Haj rpadamu. [IpuMeHeHre aaropuTMOB IS PELICHUS
MPAaKTUYECKUX 337a4 C UCII0JIb30BaHNEM Ipa)OBbIX MOAETIEH.
4.1. | CrocoOsI 3aganus rpadoB. [TocTpoenue MaTpUIlbl CMEXHOCTH, MAaTPUIIBI MHITUJACHTHOCTH,
CTPYKTYPBI CMEKHOCTH, CIIMCKa pebep s 3aaanus rpada u
oprpada.
4.2. | Onepanuu Hax Tpadamu. Brmonnenwne onepanwmii Haja rpadamu.
4.3. | Paccrosiaue B rpadax. IToctpoenue matpuibl paccTosHuil. Onpenenenre
Hepesbs. OctoB. O0X061 SKCIEHTPUCUTETA BEepIIUH rpada, pagmyca, Tnamerpa, eHTpa
rpaos. rpada.
O06xo07 BepiuH rpada MEeToAaMu B ITyOUHY H B IIUPUHY.
ITocTpoenue ocToBa HaUMeHbIEro Beca o aaroputmam Kpackana
u IIpuma.
4.4 | Luxisl B Tpadax. Iloctpoenue 3iinepoBa nukia no anropurmy Onépu u
raMUJIBTOHOBA LIMKJIA HAMMEHBLIETO BECa METOI0M BETBEH 1
I'PaHMII.
4.5 | AnropuTmsl pelieHHs Anroputm ®opra-bennmana g moucka MUHUMaJIbHOTa
KJIACCMYECKHX 3a/1a4 Ha MapuipyTa B rpade.
rpadax.
Packpacka BepiiunH rpada. AIrOpUTM IOCIIEA0BATEIBHOTO
pacKpalluBaHUsL.
4.6 | CereBbie MOJIENH U Anropum @opaa-DankepcoHa MOMCKa MaKCUMAJIBHOTO MTOTOKA B
AITOPUTMBI PEIICHHS CeTH.
KJIACCMYECKHX 3a/1ad.
5. OcHoBbI Teopun aropuTMoB | Pa3bop TtakToB padboTs! mamuH Teiopunra. IlocTpoenne mMamma
TrropuHra, peaau3yIomux MpakTuieckue 3agauu. JlokazaTenscTBo
MPUMUTHBHON peKypcuBHOCTH QyHKIUi. [TocTpoeHne
HOPMAJIbHBIX aITOPUTMOB, PEATH3YIONINX MPAKTHYECKUX 3aauu.
5.1. | IlocTpoeHue MaIIHbBI Brmonnenne takToB paboTel MamuHb! Triopunra. [loctpoenue
TrropuHra. MamuH Teropunra.
5.2. | Onpenenenue Jloka3aTenbCcTBO NMPUMUTHBHOM PEKYPCUBHOCTH (DYHKIHHA.
PEKypCHUBHOCTH (DYHKITHIA.
5.3. | HopmainbHbie anropuTMsl [TocTpoeHne HOpMaTBHBIX AJITOPUTMOB.

Mapkoga.

11




Ne Haumenoanue pazaena,
CopaeprxaHue 3aHITHS
/1 | TeMbI JUCIATUINHBI

5.4. | KorurpoinbHas padoTta KoHTtponbsHas paboTa 1o TeOpHuH aaropuTMOB.

HpOMe)KYTO‘IHaH aTTeCTalusAa - OK3aMCH

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

KOMIIeTeHUHH 00y4aoierocss B TeKyleid 1 mMpoMe;KyTOYHOM aTTeCTAIUMN.

JIJiss TIOJIOKUTENBHON OIEHKU MO pPe3y/lbTaTaM OCBOCHHS IUCIHMILIUHBI O0ydYaromeMycs
HEOOXOJUMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BUIBI Y4eOHOH paboThl. OIlleHKa pe3yiIbTaToB
paboTsl oOydaromerocst 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 JTEKIIMOHHOTO 6-—12
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (36 3amsTHi)
3aHATHH I10 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 6anna (BeIOIHEHO 66 - 85% 3amanuii)

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

(4 pabotsr)

Tectsr (5 Tecta)

TectNel, TectNe3 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 10-20

4 6ays10B (MaKCUMaJIbHOE 3HAYCHNUE)
TectNe2, TectNed

TectNeS
HToro mo Texyuieii padore B ceMecTpe 28 - 60
IIpomexyrounas |40 Teoperudeckuii Bonpoc 1 (4 6ajia (moporoBoe 3HaYCHUE) 4-9
arrecTauus 9 pa/uT0B (MaKCUMAaJIbHOE 3HAYCHUE)
(ax3ameH) Teopernueckuii Bonpoc 2 |4 6anma (IoporoBoe 3HaUYCHHE) 4-10
10 6anI0B (MaKkCHMaIbHOE 3HAYCHUE)
Pemenue 3amgaum 1. 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-7
7 6a/s10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemrenue 3amaum 2. 4 6a1710B (TOPOTOBOE 3HAUCHUE) 4-7
7 6a/s10B (MaKCUMaJIbHOE 3HAYCHNE)
Pewenue 3agauu 3 4 payuta (MOPOrOBOE 3HAYCHUE) 4-7
7 6a/uT0B (MaKCUMAaJIbHOE 3HAYCHUE)
HToro mo npomMexyTo4Hoi aTTeCTAllMA B ceMecTpe (3K3aMeHy) 20-400.
CymMMapHasi OlleHKAa 110 JUCUUIJINHE B ceMecTpe : Cymma 0ajuioB TeKyIel 1 MPpOMEXYTOYHON aTTeCTalluu

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

5.1 YueOnas Jureparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. Cynomnaros, C.B. JluckperHas maremMaTuka [DIeKTpoHHBIN pecypc]: yueonuk / C.B.
Cynormutaros, E.B. OBunnHukoOBa — 4-¢ u31. - DJIEKTPOH. TeKCTOBBIC JaH. - HoBocuOupck: U3a-Bo
HITY, 2012. - 280 c. - Pexum JloCTyna:
http://biblioclub.ru/index.php?page=book_view&book id=135675

2. Kysueno O.I1. [luckperHas MaTemMaTHKa il HHXEeHepa [Dnekrponnsiil pecype] / O.I1
Ky3HenoB - DneKTpoH. TEKCTOBBIE JaH. - 6-¢ u3., crep. - Cankr-IlerepOypr - Jlans, 2009. — 400 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/220/#1/

3. HuckperHas maremaTuka [DIEKTpOHHBIM pecypc]: B 2 4. : ydeOHOe Mmocobme s

crynentoB By3oB. Y. 1/ E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HOBOKY3HEIKHIA WH-T
(pun.). - Hosokyszuenk : HOU KemI'Y, 2018.- 160 c.- bubmuorp.: c. 146-147. - Pexum
nocryma: https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JlonoJiHuTeIbHASL Y4eOHAas JInTepaTypa

Xarraptu P. JluckpeTHas maTtemaruka g HPOTPaAMMHCTOB [DIEKTPOHHBIA pecypc]: mep.c
aHri.: yuyeOHoe mocobue / P.Xarraptu — u3n 2-e, ucrnpaBlieHHOE - DIIEKTPOH. TEKCTOBBIE JaH. —
Mockaa: Texnocdepa, 2012. - 400 C. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book_view&book_id=89024

Penpkun, H.IT. {uckpernas matematuka [DneKkTpoHHbIN pecypc]: yueOnuk / H.II. Peapkun —
DJEeKTPOH. TEKCTOBBIE AaH. - MockBa: ®usmariurt, 2009. — 264 c. — I'pud «PekomennoBano» YMO
[0 KJIACCHYECKOMY YHUBEPCUTETCKOMY OOpa30BaHHMIO B KadyecTBE Y4eOHHMKAa JUIl CTY/AEHTOB
BBICIIMX y4YeOHBIX 3aBeleHHWIl, oOywarouxcsd Mo HampaBieHusM mnoarotosku 010100
«Marematuka», 010200 «Maremaruka. Ilpuknagnas wmarematuka», 011000 «MexaHuka.
[Mpuknagnas matematrka». — Pexxum nocryna: http://e.lanbook.com/view/book/2293/

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

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

[esenes, HO.I1. JluckperHas maremaTuka [DneKTpoHHBIN pecypc]: yueOH. mocodbue / FO.IL.
[lleBeneB. - DnexkTpoH. TekcToBble AaH. — Cankrt-IletepOypr : «Jlaub», 2008. - 592 c.- Pexum
nocryna: http://e.lanbook.com/view/book/437/

5.2 MarepuajibHO-TEXHHYECKOe W  NPOrpaMMHOe  oDecriedeHHe
AUCUMILTUHBI.
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YueOHbBIC 3aHITHS 110 AUCIUILTAHE TTPOBOIATCS B yueOHBIX aynutopusx HOU KemI'V:

HanmenoBanve momenieHuin 1is
MTPOBEJICHYSI BCEX BUJIOB YUCOHOM
JIeSITEIIbHOCTH, TIPEAYCMOTPEHHOM

y4eOHBIM TUTAHOM, B TOM YHCJIIC
IMOMEIIEHHMS JUIs1 CAMOCTOSTEIILHOM

Ilepedyerb OCHOBHOTO
000pyaOoBaHUsL, Yy4eOHO-HATJISAHBIX
MOCOOMIA ¥ UCTIONB3yEMOTO
MIPOTPAMMHOTO O0ECTICUCHIS

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

paboThI TUTAHOM
603  VYuebnas aymutopus | Crenmann3upoBaHHAs (yueOnas)|654079, KemepoBckast 061acTsb,
MIPOBEICHHS: Me0enb: JOoCKa MelloBasi, CTOJBL |T. HOBOKy3HEIK, Ip-KT
CTYJIbSI. Meramtypros, 1. 19
- 3aHSATHI JIGKLIMOHHOTO THIIA;
ObopynoBanue A Mpe3CHTaLUU
- 3aHATUI CEMHUHAPCKOro

(TIpaKTHYECKOro) TUIIA.

y4eOHOro Marepuaja: MepeHOCHOE -
HOYTOYK, 9KpaH, POEKTOP.

Hcnonszyemoe MPOrpaMMHOE
o0ecrieyeHue: MS Windows
(Microsoft Imagine Premium 3 year
o CyONUIICH3HOHHOMY A0roBopy Ne
1212/KMP or 12.12.2018 1. no
12.12.2021 r.), LibreOffice
(cBobomHO pacmpoctpansiemoe 110),
FoxitReader (cBOGOIHO
pacnpoctpansiemoe I10), Firefox 14

(cBoboxHO pacnpoctpansemoe 110).

WurepHeT ¢ obecrieueHUeM JI0CTyIa
B OHOC.
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606 VYueOnas aymutopusi uist|CrienquaIn3upOBaHHAS (yuebnas)|654079, KemepoBckas 061acTh,
MIPOBEICHUS: Mebenb: ocka MesoBas, Kadenpa,|r. HoBoky3Heuk, np-KT

CTOJIBI, CTYJIbSI. Mertamnypros, a. 19
- 3aHATUH JIEKIIMOHHOTO THIIA;

O6opynoBanne Uil  TIPe3eHTALUN

) SaHsATHH CCMHHAPCKOTO|yyeGHoro MaTepuana: IepeHOCHHIE -

(TIPaKTHIECKOTO) THIIA; HOYTOYK, KPAH, MPOEKTOP.

- TPYHNIOBBIX W HWHIAWBUAYAJTIBbHBIX I/IcnonwyeMoe IPOrpaMMHOE
KOHCYIbTalllH, 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

MIPOMEKYTOUHON aTTEeCTalH.

(cBobomHO pacmpoctpansiemoe 110),
Sunexc.bpaysep (oTedecTBEeHHOE
cB00OHO pacnpoctpansemoe [10).

HutepHer ¢ obecrneyeHrneM 10CTya
B DHNOC.

5.3 CoBpeMeHHbBIE npodgeccHoOHAIbHbIE 0a3bl JAAHHBIX "

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. HudopmaunonHas cucrema «OOIIEPOCCUHCKUNA MaTeMaTHYECKUH MOPTad», PEXUM
noctymna : http://www.mathnet.ru/
2. WHpOpMalMOHHAs cHcTeMa «ODKCIIOHEHTa» - LEHTP HWH)KEHEPHBIX TEXHOJIOTHH U

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

3. basa mannbix Science Direct (6omee 1500 xxypuanoB uznatenabctsa Elsevier, cpenu HUX
U3/IaHus [0 MaTeMaTuke u HHpopMmaTuke), pexuM jgocryna :https://www.sciencedirect.com
4. HWndopmarnmonnas cuctema «EnuHoe okHO JocTyna K WHGOPMAIMOHHBIM pecypcam»

http://window.edu.ru/catalog/
5. bassl [gaHHBIX W AHAIWTHYECKHE MyOJUKAIMM Ha MopTane «YHUBEPCUTETCKAs
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

Pazpen ‘ Tembl ‘ KoHTposbHbIE TOUKH

Cemectp 2

Teopus MHoXkecTBa U OllEpalliy HaJl MHOXKECTBAMU. Tect Nel

MHOXECTB
OtHomenus. CBoiicTBa OTHOUIECHHUH. DYHKIIMH Tect No2
DOKBHMBaJICHTHbIE TPE0OPa30BaHUST MHOXKECTB. WHuBuayansHoe
Onepanyu HaJ oTHOMIEHUsIMU. CBOMCTBA OTHOIICHUH. 3aganue Nel
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http://www.exponenta.ru/

Marematnuec | ByneBbl pyHKINN Tect Ne3
Kas JIOTUKa
Hopmanbnbie hopMbl ipeacTaBieHus OyieBbIX NuauBuayanbHoe
¢ynkuuid. [Tonnora cucrem OyneBbIX PyHKIUI 3anaHue Ne2
Cemectp 3
Marematuuec | BrIckasnpiBaHue. Jlornueckue onepanuu Han | TectNel
Kas JIOTHKa BBICKa3bIBaHUSIMHU.
Jlornueckoe crnegoBanue GopmyIn anreopbl NuauBuayanbHoe
BbICKa3biBaHui. [Ipenukarel. Jlornueckue u 3aganue Nel
KBaHTOPHBIE Olepaluy HaJ npeaukatamu. Jloruueckoe
ciegoBanne HOpMyIl JIOTUKH IPEIUKATOB.
OcHOBBI OcHOBHbIE IOHATHUSA U OTIPeeTICHHs Teopun rpados. Tect N2
Teopun Anroputmsl Ha rpadax WuauBuayanbHOE
rpagos 3aganue Ne2
OcHoBBI Mammuna Trropunra. HopmaiabHbie anropuTMbl Kontponbnas
Teopuu Mapxosa. [IppumMuTHBHO-pEKypCUBHBIE (DYHKIIUU paboTta
JITOPUTMOB

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

aTTeCralumn

Cemectp 2.

Pazoen 1. Teopus mnoocecms

Tewma 1.1 IlonmHO)ecTBa. Onepanuu HaJ MHOKeCTBaMU. MOIITHOCTh MHOYKECTB.

IIpumepHvie meopemuueckue 60npocol

I. Yro Ttakoe w™mHoxkecTBO? KrTo sBusiercs ocHoBateneMm Teopun MHOxecTB? Kak
0003HavaeTcs MPUHAIIC)KHOCTh WU HE MIPUHAITICKHOCTh HEKOTOPOTO 00BhEKTa X MHOXKeCTBY A?

2. O0bsacHUTe 0COOEHHOCTHU 3aJ]aHMsI MHOXKECTB Pa3IMYHBIMU CIIOCO0AMU: TEPEUUCTICHUEM,
XapaKTEPUCTUUECKUM MIPEAUKATOM, TOPOXKAAFOLIEH POLEYPOl.

3. Uro Ttakoe MOIIHOCTL MHOecTBa? Kakue MHOKECTBa HA3LIBAIOTCS SKBHUBAJIEHTHBLIMH?
Kak 0003HagaeTcs 3KBUBAJICHTHOCTE MHOXKECTB?

4. Kakoe Ha3bIBACTCS
yHHuBepcatbHbIM? Kak 0003HauarTCs mycToe U yHUBEpCcalbHOE MHOXKeCTBA?

5. Kakoe MHOECTBO Ha3bIBaeTCs MOAMHOXKECTBOM MHOkecTBa A? Kakmmm cBOMCTBaMH
o0JaiaeT OTHOIIIEHHE BKIIFOUYECHUS MHOKeCTB? B kakoM cirydae MHOKeCTBa paBHbI? B uem oTinuue

MHOXECTBO HYCTI)IM? Kaxkoe MHOKECTBO Ha3bIBACTCs

MEX/y COOCTBEHHBIMU U HECOOCTBEHHBIMU TOJMHOKECTBAMH MHOKECTBa A?

6. Kakoe MHOkecTBO HasbIBaloT OyineaHoM MHoxecTBa A? CopMmMyaupyilTe U AOKaKUTE
TEOpEMY O MOLTHOCTHU OyJeaHa KOHEYHOIO0 MHOKECTBA.

7. Onpenenurte, Kakue OMEpallM M KaK MOXHO IPOU3BOAUTH Haa MHOXkecTBamu. Kak
n300pakaeTcst pe3yabTaT ITUX ONeparyii Ha ruarpammax Jiepa — Benna?

8. 3anmummTe OCHOBHBIE 3aKOHBI TECOPHUH MHOKCCTB (I/I)ICMHOTGHTHOCTI), KOMMYTaTUBHOCTb,
ACCOIIMAaTUBHOCTD, IUCTPUOYTUBHOCTD, OTJIOIIEHHE, CBOWCTBA ITyCTOTO MHOXKECTBA M YHHUBEPCYMa,
MHBOJIIOTUBHOCTb, 3aKOHBI jie MopraHa, CBOWCTBA JIOTIOJTHEHUS ).

9. Jloka)knuTe 3aKOHbI TEOPUU MHOYKECTB METOZOM B3aMMHOI'O BKJIFOUEHUS.
10. Kak cocTaBUTh XapaKTEpUCTUYECKHE NPEIUKATBl MHOXECTB, MOIYYarOIIUXCs B
pe3ysbTaTe BBIMOJIHEHUS OMNEpaluil repeceyeHusi, OObeINHEHUs U JOTOJHEHUS, €CIU HU3BECTHBI
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XapaKTEPUCTUUYECKUE MTPEAUKATHI HCXOAHBIX MHOXKECTB?

11. lokaxxuTe 3aKOHBI TEOPUU MHOXKECTB C TTOMOIIBIO XapaKTEPUCTUUECKUX ITPEIUKATOB.

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

13. B kakoM ciydae roBOpST, UTO MEXIY MHOXKECTBaMH A W B yCTaHOBIIEHO B3aMMHO-
OJIHO3HAYHOE COOTBETCTBHE?

14. Kak ycTaHOBHTHh paBHOMOITHOCTh OECKOHEUYHBIX MHOKECTB?

15. Kakne MHOeCTBa Ha3bIBAOTCS] CYETHBIMU?

16. Jlokaxkute TeOpeMy O HECUETHOCTH MHOKECTBA BCEX JACHCTBUTEIBHBIX YHCENl OTPE3Ka
[0;1].

17. Kakue MHOECTBa Ha3bIBAKOTCSI KOHTUHYAJIbHBIMU?

18. ChopmynupyiiTe akcCHOMY MaTEMaTHYECKON WHIYKITUH.

IIpumepnvie npaxmuueckue 3a0anus

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

2. Tocrpoiite guarpammy Dittepa o popmyie (X ®Y)NZ

3. JIoKa)kuTe TOXAECTBO TPEMs CIOCOOaMHU ITPU MOMOILM AUarpaMm Dilnepa — Benna,
METOJIOM XapaKTePUCTUUECKHUX MPETUKATOB U METOJIOM B3aUMHOT0 BKJItoYeHus. A, B, C —
npou3BoJbHBIE MHOXECTBa (ANB)UC =(AUC)N(BUC).

4. MakcuMasabHO YIIPOCTUTE BBIPAXKEHHSI, MOJIb3YACh OCHOBHBIMU 3aKOHAMH T€OPUHU
mroxects ((AU(DNE))N((AN(BUD))UC)|UCU(AU(BND))

5. JlokaxuTe METOI0M MaTeMaTUYECKON UHTYKIIUH:

1.442.7+3-10+...4+n@3n+1) =n(n+1)2.

Tema 1.2. Ilpsamoe npoussenenue Muoxect. CoorBeTcTBHUs. CBOICTBA COOTBETCTBUH.

IIpumepHnvie meopemuueckue 60npocsl

1. Yto siBnsieTca pe3yabTaToOM MPSMOIO MPOU3BENECHMS ABYX MHOXKecTB? UTo siBisercs
pEe3yNbTAaTOM BO3BEJEHUS MHOXECTBA B HATYPAJIbHYIO CTETICHb?

2. Jlokaxxute TeopeMy O MOILIHOCTH IPSIMOTO MPOU3BEACHUS ABYX KOHEUHBIX MHOXECTB.

3. UYro Takoe n-mecTHoe oTHoueHue? Kakoe oOTHomIeHHE Ha3bIBaeTcs OWHAPHBIM
(cootBercTBHEM)? Kakoe COOTBETCTBHE HAa3bIBAETCSl OTHOIIEHWEM Ha MHOXKeECTBE?

4. B ueM oriuune 00J1acTU OTHPABIIEHUS U 00JacTU MPUOBITHS COOTBETCTBUS OT 00JacTH
omnpeeneHus 1 00J1acTH 3HAUEHUM COOTBETCTBHUA?

5. Onummre crnocoObl 3aJaHusl COOTBETCTBHUS (rpaduueckuili crmocod, auarpamma,
MaTpuIa).

6. Kakoe oOTHOlIEHHME Ha MHOXECTBE HA3bIBAETCA TOXKJIECTBEHHBIM (OTHOLIEHUEM
uaeHTuYHocTH)? Onpeaenure MycToe U yHUBEpCalbHOE COOTBETCTBHUS.

7. HaiiTe ompeneneHue omnepanusM HaJ COOTBETCTBUSIMU: JOIMOIHEHHE COOTBETCTBUS,
MOCTPOEHNE 0OPAaTHOTO COOTBETCTBUS, OOBEIUHEHNE, TIEPECEUCHNUE, KOMITO3HUITHSI.

8. Kak mocTpouTs MaTpHIbl COOTBETCTBUM, MOJIYYAOIIMXCS B pe3yJbTaTe ONEpaluil W3
MIPEABITYIIETO BOMPOCA, UCTIONB3Ysl MATPHUIIBI HICXOTHBIX COOTBETCTBUM?

9. UTo Ha3bIBAIOT CTENIEHBIO OTHOIIEHUSI HA MHOXKECTBE?

10. Yro Takoe orpanndyenune coorBercTBusi? CyXKeHUE COOTBETCTBUS?

11. Yto Ha3bIBAIOT CEYCHHEM COOTBETCTBUS MO 1eMeHTy? Onpenenure noHaTue «paxrop-
MHOKECTBO MHOK€eCTBa M 10O COOTBETCTBUIO Py.

12. Yro Takoe MPOEKUHUH COOTBETCTBUA? YCTAHOBUTE CBSA3b IOHSITHS <«IIPOCKIUU
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COOTBETCTBUS» C MOHITHEM «CEUEHUE COOTBETCTBUS 110 JIEMEHTY».

13. Yro Ha3pIBaIOT MpoeKLueil n-mecTHOro oTHomeHus? Kakue onu ObIBatoT?

14. Yo Ha3bIBaeTCS SIAPOM COOTBETCTBUSA?

15. B kakoM ciyyae OTHOLICHME Ha MHOXXECTBE Ha3blBAlOT Pe(IIEKCUBHBIM,
aHTUpe(IIEKCUBHBIM, Hepe(IeKCUBHBIM? B ueMm oTinMune cCUMMETpUYHBIX, aHTUCUMMETPUYHBIX U
HECUMMETPUYHBIX OTHOLIEHWH Ha MHOXecTBe? Kakue OTHOIIEHHMS Ha MHOXECTBE HAa3bIBAIOTCS
TPaH3UTUBHBIMU? B KakoM cilyyae OTHOIIEHHE Ha MHOXECTBE Ha3bIBAETCSI TOJIHBIM?

16. Kak MOXHO HCIONB30BaTb MATPHUIbl KOHEUHBIX OTHOIIEHUN Ha MHOXECTBE JUIS
IIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOLIEHHE Ha MHO>KECTBE Ha3bIBA€TCsl SKBUBAJIEHTHOCTHIO? UTO Takoe Kiacc
skBHUBaJIeHTHOCTH? Kakumu cBOMCTBaMU 00JIaar0T KJIACChl 3KBUBaJIeHTHOCTH? Copmynupyiite u
JOKQKUTE Te-0peMy 00 OTHOLLIEHUH YKBUBAJIEHTHOCTH.

18. Kakoe oTHOIIEHHE Ha MHOXKECTBE Ha3blBaeTcsl mopsiakoM? B uem oTimume crporo u
HecTporo nopsakoB? B yem oTimuyMe mnogHoro M yactuuHoro mnopsako? Kak Ha3bIBaroT
MHOXECTBa C 33JJaHHbIM Ha HUX HOJHBIM MopsiakoM? Kak Ha3bIBalOT MHOYKECTBA C 3a/laHHBIM Ha
HUX YaCTHYHBIM HOPSIIKOM?

19. Kakue »51eMeHThl YHOPSAOYEHHOIO MHOXECTBA HA3bIBAIOTCS  HAMOONbIIWH,
HauMeHbIMi? Kakue 351eMeHThl YHNOpsSJOYEHHOTO MHOXECTBAa HAa3bIBAIOTCS MaKCHMaJbHBIMU,
MUHUMaNbHbIMU? Kakue O0OBEKThl COCTABIISAIOT BEPXHIOI M HIDKHIOI TPaHU YIOPSI0OYEHHOTO
MHOXkecTBa? Kak Ha3pIBalOT HAMOOJBIIYIO HUKHIOK 1 HAMMEHBIIYIO BEPXHIOKO TPaHu?

20. Kak noctpouts auarpammy Xaccsy 4aCTUYHO YHOPSAA0YEHHOTO MHOXKECTBA?

IIpumepnvie npakmuyeckue 3a0anus

1. Jano A={ab, C}, B={234] , RcAxB. P, cB? ’ R ={a1)(a.2)(b,3).(c.2).(c.3). (c.4)} ,

P ={11).21).22)23)24)33}(44} | Uzobpasure R, P rpaduueckn. Haiimure wmarpumy (=P
[IpoBepbTe C MOMOIIBIO MATPHIIBI, ABISETCS JIK OTHONIEHHE 2 pedIEeKCHBHBIM, CHMMETPHYHEI,
AHTUCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haitnure o0sacTh onpeiesieHus, 001acTh 3HAUCHUIH OTHOIICHUSI PcR?, (x,y)eP < x? +y2 =1

SABnsiercss nu  oTHOomeHHe P pedrexkcuBHbIM, aHTUPE(IEKCHBHBIM, CHMMETPUYHBIM,
AHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAH3UTUBHBIM? OOOCHYHTE OTBET.
Tema 1.3. ®ynkiuu. CoOTBETCTBUS U PEISIIMOHHbIE 0a3bl JAHHBIX.
IIpumeprnvie meopemuueckue 60npocsl

1. Uro takoe ¢ynkuusa? UYro sBisieTcs apryMEHTOM M 3HaueHueM ¢yHkuuu? Yrto Takoe
MecTHOCTh (yHkunu? Kakas QpyHKIUS Ha3bIBaeTCs onepanuei?

2. Uem omnmuarorcs oOJacTh oOmpenenaeHuss M 00acTh 3HaYeHUs (QYHKIUH OT ee
MHO’KECTBA OIpesieNieHusl U MHOKecTBa 3HaueHni? Kakas QyHkuus HazpiBaeTcs ToTanbHOU? Kakas
GbyHKIMS Ha3bIBaeTCA YaCTUYHOM?

3. Kakoii »nemMeHT Ha3bpBalOT o0Opa3oMm »sneMeHTa a? Kakol »dJIeMEHT Ha3bIBaOT
npoobpazom sneMeHTta b? Uto Ha3pBaloT 0o0pa3oM MHoOkecTBa? UTo Ha3bIBalOT MpooOpaszoM
MHOXkecTBa? Yto Takoe obpa3 ¢pynkuun? Yto Takoe npoodpa3 GyHKIUU?

4. Kakue ¢yHKUMM Ha3bIBalOT MHBEKTHBHBIMH? Kakue (GyHKIMM Ha3bIBalOTCA
CIOpBEKTUBHBIMU? UTO Takoe OMeKIus?

5. KakxoBa ocobeHHOCTh o0OO03HaueHus kommozunuu GQynkuuid? Kak HasbBaoT
KOMITO3HITNIO (DYHKITHIA?

6. PensiiiionHble 0a3bl JaHHBIX B MEPBOM HOpMaibHOW (hopMe M OTHOLIEHHUS. ATPUOYT.
3anuce.
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7. Onepanuu Haa 0a3aMu JaHHBIX.
IIpumepnvie npakmuyeckue 3a0anusl
1. Onpenenute o6pa3 u mpoodpas pyHkuu f:R-—->R f(x)=sinx. Ykaxute, ABIsSETCS TN

coorBercTBHE f 1 QyHKIMEH.
2. Onpenenure o6pa3 moamuoxkectBa C R — f(C) u mpoobpa3 moamuokecTBa D =R —
f’l(D) s pyakaun f:R—->R, f(x)= x2, C=[-32], D=[4,9], D=[-6,-4], D=[-3/4].

3. dns dyskmuit R — R f(x) =2x+1, g(x):%, Haiure cynepno3uuuio (fog)(x).
X"+

Paszoen 2. Mamemamuueckas nocuxa
Tewma 2.1. byneBsl pynkiuu. [Ipencrabienne B HOpMalIbHBIX (hopMax.
IIpumepnvie meopemuueckue 0nPocyl

1. Kakas ¢ynkuus HaseiBaeTcs OyneBoii? CKOJIBKO BCETO MMEET 3HAUCHUU N-MecTHas
OyneBa ¢ynkumsa? Yto Takoe Tabmuia MCTHHHOCTH OyineBod (yHkumu? Kak ycraHaBimBaeTcs
JeKCUKOTpadhUIeCcKuii opsioK?

2. 3anummute TaOMUIBl MCTUHHOCTH OCHOBHBIX OyNeBbIX (YHKIMI: OTpULIaHuS,
KOHBIOHKIIMU, JU3BbIOHKIMM, WMIUIMKALUU, SKBUBAJIEHTHOCTH, CYMMbl 10 MOJIYJIK 2, IITpHUXa
[leddepa, crpenku [Tupca.

3. B KakoM mopsjke BBIIOJIHSIOTCS JIOTHYECKHE OIEpalluy, €CId MHOE HE YyCTAaHOBJIEHO
cKoOKamu?

4. Jloka)xute BC€ OCHOBHBIE 3aKOHBI OyJIeBOH ajreOpbl, HOCTPOECHUEM TaOIUI HCTUHHOCTH.

5. B kakom cirydae nepemMeHHas OyJieBON (yHKIIMH HA3bIBACTCS CYIIICCTBCHHOMN ?

6. Kak moctpouts aBoiicTBeHHYIO (yHKIHIO 110 opmyne? Kak mocTpouTs JBOWCTBEHHYIO
¢ynknuio o Tabnune ucrnaHocTH? Kakas (yHKIMs Ha3bIBaeTCs CaMOIBOMCTBEHHON?

7. Kakumu cBoiicTBaMu o0ajjaeT ABOHCTBEHHOCTh?

8. JlokaxuTe NpUHILIMI IBOHCTBEHHOCTH.

9. Yto Takoe KOHBIOHKT, TU3bIOHKT?

10. Kakas ¢opmyna Ha3bIBaeTCsl TU3BIOHKTUBHOM HOopManbHOH (opmoii (JJHD)? Kakas
dbopMyna Ha3bIBaeTCsI KOHBIOHKTHUBHOW HOpMainbHOU (hopmoit (KHD)?

11. Joxaxxute Teopemy o npezacTaBieHuu 1000t OyneBoit pynkuuu B JIHO (KHD).

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

13. Yrto Takoe KOHCTUTYEHTA €MHUIIbI, KOHCTUTYEHTA HYJIS?

14. Kakas Qopmysa Ha3bIBaeTCs COBEPLICHHON IU3BIOHKTMBHON HOpMalbHOU (opmoit
(CAH®)? Kakas ¢opmyna Ha3bIBaeTCs COBEPIIEHHOW KOHBIOHKTUBHOW HOPMaibHON (opmoii
(CKH®D)?

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

16. Kak moctpouts C/JH® (CKH®), ecnu QyHkmus 3amaHa TaOIUIE WCTHHHOCTH
(cmenctBue 2 TeopeM lllennona)?

IIpumepnvie npakmuyeckue 3a0anus
1. TloctpouB TaOaMIBl HCTUHHOCTH COOTBETCTBYIOIIMX  (DYHKIHMI, BBIICHHTE,

SKBUBAJICHTHBI JTU GOPMYIBI v U O u=(x—> y)@((y_>7)_> X- y), o=Y-ZI>X.
2. Ykaxwure Bce QUKTHBHBIC TepeMenHble pyakmmn  f (X, y, z) = (10101010) .

3. Iloctpoiite ABOHCTBEHHYIO (YHKUMH f =(Xvyvz)-tvX-y-z, UCHONB3YsS HPHHLHKII
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JIBOVICTBEHHOCTH
4. Tloctpoiite nBoiictBeHHyr0 (yHkuumu  f =(1000001110001100), HCHOIB3YS

orpezesieHue.
5. C mnomompr DHKBUBAJICHTHBIX ImpeoOpazoBanmii mnoctpoiite JHD dynknun

f (X]_’XZ’XS) Z(Y]_VYZ V73)'(X1‘X2 Vv X3)-
6. IIpeacraBere B CJIH® u B CKH® ¢ynkmuio, moab3ysach CIEACTBUEM 2 TeopeM
Illensona f (xq,X,, X3)=(01010001).

7. C 1noOMOUIpI0  aHAJIWTHYECKUX  MpeoOpa3oBaHWW  MpeacTtaBbTe  (PYHKIHIO
f (X11X2’X3):(X1V X2)_> X3 B CIH® u 8 CKH®

Tema 2.2 Munumu3zaius OyineBbIX QyHKIIHA.

IIpumepnvie meopemuyeckue 60npocel

1. Kak onpenensiercs cnoxxuocts JJH®? Kakyro JIH® Ha3pIBat0OT MUHUMAaJIbHOM?

2. Uro Takoe uMIumMKaHTa (Gopmynsl ¢? B kakom ciiydyae WMILTUKAHTa (QOPMYIBI @
Ha3bIBACTCSI MPOCTOM?

3. Kakas [IH® naswiBaetcs cokpaunieHHoi? Kak noctpouts cokpaiiennyro JJHO metonom
KBaiina?

4. Kakas [IH® HaszpiBaetcs TynukoBoi? Kak momyunts Tynukossle JJH® mo marpuue
KBaiina?

5. Kak crpoutcs kapra Kapno mist 3-mectHbix M 4-mecTHbIX ¢yHKuui? Ilo kakomy
IpaBWly BBIACISIOTCS HpsiMoyroibHUkM KapHo? Kak cocTaBuTh HpPOCTYIO HMMILUIMKAHTY 110
npsmoyronbHuKy Kapro? Kak mpumensiercs kapra KapHo 1i1st MUHIMH3AIMKA 9acTHYHOU OyneBon
byHKIIUN?

6. Kak c¢ mnomompro brueiika — Ilopenkoro mnomayuuts cokpameHHyro JH®D wu3
npou3BoibHOM JJHD?

7. llepedopmynupyiiTe BCe HW3BECTHbIE BaM airopuTMbl MuHHUMH3aiuu JHO s
muHnMu3anua KHO.

IIpumepnvie npakmuyeckue 3a0anus

1. Haitnure munumansnyto JIH® ¢ nomomisio metona Ksaiina u kapt Kapno 115 pyHkmm
f=(01010111).

2. C momompio kapt Kapuo moctpoiite MIAH® miist wactuuHo onpeneneHHo# GyHkimu f=
(01--01-1) (mpouepku COOTBETCTBYIOT HEONPEACICHHBIM 3HAYCHHSIM )

Tewma 2.3. IlonHoTa cuctem OyneBbIX (HYHKIUH.

IIpumeprvie meopemuueckue 60npocwl

1. Kak cpaBHuBaroTcsi Habopbl aprymeHToB OyneBoi (yHkiun? Kakas OyneBa QpyHKuus
Ha3bIBAETCSI MOHOTOHHOM?

2. ChopMmynupyiiTe MyHKTHl QJITOpPUTMA IS TIOCTpOSHUs mojauHoMma JKerankuHa wu3
teopemsl JKeranknHa. B kakoM ciyyae nosmHoM JKeraikuHa siBII€TCs JIMHEUHBIM?

3. Kak noctpouts nonuHom JKeraikpHa METOJOM HEONpPENENeHHbIX K03 (dUIHneHTOB?
Kak nmoctpouts nosmuom XKerajikuHa, UCHOJIb3ys TpeyroiabHuk [lackansa?

4. Kakas OyneBa ¢yHKIMS Ha3biBaeTcs JMHEHON? Kak npoBepuTh NTMHEHHOCTh (QYyHKIMN
METO/I0M HEOINpeIEICHHBIX K03()(DUITMEHTOB, He CTpos oJauHOM JKeraakuHa?

5. Uro Ha3bIBaeTCs 3aMbIKaHUEM HEKOTOPOro MHOKecTBa OyneBbIx ¢(yHkumid? Kakoe
MHOX€ECTBO OyJIeBBIX (DYHKIIMI HAa3bIBAETCS 3aMKHYTHIM?
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6. JlokaxxuTe 3aMKHYTOCTh MHOMKECTBa OYJIEBbIX (DYHKIMH, COXpaHSIOMUX HYIb.
JloKaXuTe 3aMKHYTOCTh MHOXXECTBa OyNeBBIX (YHKLIWH, COXpAHSIOMUX eauHUIly. JloKaxurte
3aMKHYTOCTh MHO>KECTBA MOHOTOHHBIX OyJleBbIX (PyHKIHMH. /IOKaXKUTEe 3aMKHYTOCTh MHOXKECTBA
CaMOJIBOMCTBEHHBIX OyneBbIX (DyHKIMH. JlOKaXKUTe€ 3aMKHYTOCTh MHOKECTBA JIMHEMHBIX OYJIEBBIX
G YHKIIHA.

7. lokaxxute TeopeMy o cBocTBax kiaccoB IlocTa.

8. Kakas cucrema OyneBbix (hyHKIMI Ha3bIBaeTcs mostHOM? Kakas mosHas cucrema
OyneBbIX (YHKIIMI Ha3bIBaeTCs 6a3ucom?

9. Chopmymnupyiite TeopeMy [locTa 0 mOTHOTE CUCTEMBI OYIEBBIX (QYHKITHIA.

10. HokaxwuTre TeOpeMy O TOM, YTO KaKIbIH (PYHKIIMOHAIBHO-TIONHBINA Oa31C COAEPKHUT HE
6osee yeTbipex OyNeBbIX (GYHKIUH.

IIpumepnvie npakmuyeckue 3a0anus

11. Mposepsre, sBsercs 1 GQyHKUUS f (X, X)) = (X D Xp) & (¥ ~ X;) MOHOTOHHOMH

12. C nomoupl0 MeToJa HEOINpPEeNeNEeHHBbIX KOA(P(HUIMEHTOB BBIACHUTE, SBISETCS JIH
JMHEHHON QyHKIHA f (X, X,) = (100)

13. C moMompi0 >KBUBAJICHTHBIX MPEOOpa3OBaHM MOCTPOWTE MOJMHOM JKerajakuHa U
BBISICHUTE, SBIAETCS 1M GyHKIHA f(X,y) =X —> y@X-y JUHEHHOM.

14. Beisacnure, nonna au cuctema QyHKUMA {x-y, Xvy, X®Yy, X-yOy-7@®z-X}.

15. IIposepsrTe, SIBJISIETCS m cucremMa GbyHKIHNA 6azrcom
{xeydz, x-y®z-x®z-y, 0, 1}.

Tema 2.4. IlpwioxxeHust OyneBbIX (YHKIMA K TEOpUM PEIEHHO-KOHTaKTHBIX CXEM

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

1. Yro Ha3pIBaeTCs NepekiIovaTenbHon (peneitHo-konTakTHOH) cxemoil (PKC)?

2. Kakme nBa Buzma koHTakToB pasznuuaior B PKC? Kakue OyneBbl QyHKIMH
COOTBETCTBYIOT 3TUM KOHTAKTam?

3. B xakom citydae OyneBa ¢pyHKIMA Ha3biBaeTcs GpyHKIuMel npooaumoctu PKC?

4. Kakum PKC coOTBETCTBYIOT KOHBIOHKIIUS U TU3BIOHKIIUSA?

5. Kakme PKC Ha3biBatoTCcsi paBHOCHIBHBIMH? Kak Bbruncnsgercss cinoxHocts PKC?
O0ocHyiiTe SKBUBaJICHTHOCTh MHOXKECTB Beex OyineBbix pyHkuuit P2 u Bcex PKC.

6. Onumure ocHoBHbIE 3a1aun Teopun PKC u anroputmsl ux pemeHus.

7. Uro wHa3piBalOT (QyHKIUOHAIBHBIM dJeMeHToM? Kak ompenenseTcs cxema wu3
(GyHKIIMOHATIBHBIX 37IeMeHTOB (CDI)?

8. B xakom ciyuae OyneBa ¢yHKuMA Ha3biBaeTca QyHKuuei mpoBoxumoctn COD? Kak
BBIUNCIAETCS CI0KHOCTE CDI?

9. O6ocHyiiTe HKBUBAIIEHTHOCTh MHOXKECTB Bcex OyieBbIX pyHKImit P2 u Bcex CDI.

10. Onumnte ocHOBHBIE 3aauu Teopun CDD 1 anropuTMel UX PELICHHUS.

IIpumepHvie npakmuuecKkue 3a0aHus
1. Haiinure GyHKIMIO TIPOBOJAUMOCTH PEIEHHO-KOHTAKTHBIX CXEMBbI. YTIPOCTUTE CXEMY:
X—T
Y-
X—2z—Y
X

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

3. [loctpoiite HyHKIIUU TPOBOAUMOCTH ISl CXEMBI

Xqo—]
X3 B

4. Tloctpoiite cxeMy u3 (YHKIMOHAJIBHBIX OSJIEMEHTOB MO JaHHOW (yHKINH
NPOBOJMMOCTH (X-y v Z Vv X)-(XV Y).

Cemectp 3
Paszoen 1. Mamemamuueckas nocuxa
Tema 1.1. AnreOpa Bbicka3biBaHui. Jlornueckue ciaencTBusL.
IIpumepnvie meopemuueckue 60npocsi

1. Yto Takoe BbICKa3bIBaHUE?

2. Kak coctaBuTh OTpHUIIaHHE JAHHOTO BBHICKA3bIBAHUS?

3. Kak cocTtaBuTh BBICKa3bIBaHHE, SIBISIONICECS TU3BIOHKIMEH JBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoMm ciyyae AU3BIOHKIUS JABYX J@HHBIX BbICKA3bIBAHHU SIBISETCS UCTHHHBIM
BBICKa3bIBaHUEM?

4. Kak cocTaBUTh BBICKa3bIBaHHE, SBISIONICECS KOHBIOHKIMEW JBYX JIaHHBIX
BbICKa3bIBaHUN? B Kakom cilydae KOHBIOHKIIHS JIBYX JTAaHHBIX BBICKA3bIBAHUM SIBJISICTCS HICTHHHBIM
BBICKa3bIBaHUEM?

5. Kak cocTtaBuTh BbICKa3bIBaHHE, SBISIONICECS HMMIUIMKAIMEW JIBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoM cliydae UMIUIMKAIMS JBYX JaHHBIX BBICKA3bIBAHUM SIBIISIETCS UCTHHHBIM
BBICKa3bIBaHUEM?

6. Kak coctaBuTh BbICKa3bIBaHHE, SIBISIONIEECS OJKBUBAJECHTHOCTHIO JBYX JaHHBIX
BBICKa3bIBaHUI? B KkakoMm ciy4ae SKBUBAJICHTHOCTh JBYX JIaHHBIX BBICKA3bIBAHWM SIBISETCS
WUCTHUHHBIM BBICKa3bIBAaHHECM?

7. Yto Takoe hopmanu3aius BbICKa3bIBaHUS?

8. laiiTe MHIYKTUBHOE ompenesneHne Gpopmynbl aaredpbl BbickaszbiBaHU. UTO Ha3bIBaOT
WHTEpIpeTanuet GpopmMynbi?

9. Kakue ¢opmynsl Ha3bIBalOTCS COBMECTUMBIMU MO wucTUHHOCTH? Kakume Qopmymnsl
HA3BIBAIOTCS COBMECTUMBIMHU T10 JIOKHOCTHU?

10. B xakom cayuae dopmyiaa C(Xi,X2,...,Xm) Ha3bIBae€TCsS JIOTHYECKHUM CIICICTBHEM
dopmyn  P1(X1,X2,....Xm), P2(X1,X2,....%m) ..,  Pn(X1,X2,....Xm)? Kak 3ammcaTh jorudeckoe
ciencTBue GopmMys B BUIE KiIay3bl?

11. KakoB anropuT™ MeToa PEeAyKIIUU JUTsl TPOBEPKH (POPMYII Ha JIOTUYECKOE CIIeICTBHE?

12. Kak ¢ momompro Merona KeaitHa MOXXHO yCKOPUTH 00XOJ CEMaHTHYECKOTO JepeBa
IpH NpoBepke (PopMyIT Ha JTOTHUECKOe CIIEJCTBHE?

13. ChopmynupyiiTe anrOpuT™M HAXOXKIACHUS BCEBO3MOXKHBIX CJIEACTBUN TIO 3aJlaHHBIM
MOCBUIKaM.

14. ChopmynupyiTe anrOpuTM HaXOKICHHS MMOCHIIOK JIJISl TaHHOTO 3aKITFOYCHHUS.

15. Kakoe BbICKa3bIBaHHE MATEMaTHYECKON TEOPEMBI X —Y HAa3bIBACTCS JOCTATOYHBIM,
KaKoe HE0OXOUMBbIM?
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16. Kax nns teopemMbl X —Y TOCTPOUTH OOpaTHOE, MPOTHUBOMOJIOXKHOE U OOpaTHOE
MIPOTHUBOIIOJIOKHOMY BbICKa3bIBaHuA? Kakue u3 HUX BepHBI, €Ciii BepHa mpsiMas Teopema? Kakue
U3 HUX MOTYT OKa3aThCsl HEBEPHBIMHU JIaXK€ B CIIyyae BEPHOCTH MPSIMOU TEOPEMbI?

17. Yem oTnnuaroTcs 1eyKTUBHbBIE JOKA3aTE€IbCTBA OT MHIYKTUBHBIX?

18. Kak crpouTcsi neAyKTHBHOE JOKAa3aTelbCTBO YTBEepkACHWH Buua X —Y ? Kak
CTPOUTCS ICTyKTUBHOE JOKA3aTEIbCTBO YTBEPKICHUM BUIa X <>Y ?

19. Kak mnpoucxomuT 0Ka3aTeJIbCTBO METOJOM KOHTpamo3unuu? Kak mpoucxomut
JI0OKa3aTeJIbCTBO METOJIOM OT MPOTUBHOTO? Kak mporCXOAUT T0Ka3aTeIbCTBO METOJOM IPUBEICHUS
K a0cypay? Juis yero mpu 0Ka3aTeabCTBE MOKHO HUCIIOIb30BATh KOHTPIIPUMEPHI?

20. B xakoMm ciywae Ui JI0OKa3aTelNbCTBA NPUMEHSETCS METOJ MaTeMaTH4eCKOn
uHaykuu? B kakoM ciyuae [uist I0Ka3aTelbCTBA TPUMEHSETCS METO CTPYKTYPHOU MHITYKIUU?

21. Jlokaxxute TeopemMy IEAyKIIMU B aareOpe BhICKa3bIBaHHUH.

22. B uyem coctouT mpuHIMN pe3omonmii? Kak cocTaBUTh pPe30JbBEHTY JIBYX
IU3BIOHKTOB?

23. Onumure aaroputM Merona pesononuil. [louemy Meton pe3ononuii B 001ieM ciydyae
SBIISIETCS OTYIPHEKTUBHBIM?

24. Kak cOCTaBISIOTCS PE30JIbBEHTHI IPH MCTIOIH30BAaHUU METO/Ia HACKINIEHUS ypoBHEH? B
YeM COCTOUT CTpaTerusi BEBIUEPKUBAHUS?

25. B 9eM 0COOCHHOCTh METO/Ia JIOK-PE30ITOIN?

26. Kakoli JM3BIOHKT Ha3bIBaeTCs XOPHOBCKMM? Kakoil XOpHOBCKHMH JHU3BIOHKT
HA3bIBACTCS] YHUTAPHBIM IMO3UTHUBHBIM, YHUTAPHBIM HETATUBHBIM, TOYHBIM?

27. Kak 3¢ (heKTUBHO UCIIOJIb30BaTh METO]T PE3OTIOIIUN TSI XOPHOBCKUX JTU3BIOHKTOB?

IlpumepHvie npakmuueckue 3a0anus

1. [Tonw3ysick TaONMUIIAMU UCTUHHOCTH, BBIICHUTE, CIIPABE/IJIMBO JIM JIOTUUECKOE 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/ICTBHC

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C

4. Haiinute Bce CNEACTBUS W3 JIaHHBIX TOCBUIOK W BBIPA3UTE€ HMX B COJEPKATEIHHOU
dopme: «Ecnu nenoe uucio aenutcs Ha 2 U Ha 5, To oHO aenutcs Ha 10», «llenoe yncno aenutcs
Ha 2 U HE JeUTCS Ha 5».

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

6. [IpoBepbTe CIpaBeNTMBOCTE CICAYIONIETO pacCyXaeHus «S Moy B KHHO Ha HOBYIO
KUHOKOMEJIMIO WJIM Ha 3aHATHSA [0 MAaTEMAaTU4YEeCKOW JIOTMKE. Ecnu s moiay B KMHO Ha HOBYIO
KUHOKOMEJIMIO, TO S OT BCEM AYIIM MOCMEKCh. ECiau s moiay Ha 3aHATHSA [0 MATEMaTUYECKON
JIOTUKE, TO MCTIBITA0 OOJBIIOE yIOBOILCTBUE OT CIEAOBAHUS M0 MyTSAM JTOTUYECKUX PACCYKICHUH.
CrnenoBarenbHO, WM S OT BCEH AYIIM IMOCMEIOCH, WJIM HUCHBITal0 OOJBIIOE YAOBOJBCTBHE OT
CJIEIOBAHMS 110 ITYTSIM JIOTUYECKUX PACCYKACHUIN».

Tema 1.2. Anrebpa npenukaron

IIpumepHvie meopemuueckue 60npocol

1. Yto Takoe npenukat?

2. UTo Ha3bpIBalOT MHOXKECTBOM UCTUHHOCTH MpeauKara?

3. Kakue noruueckue onepaiuu onpeaeneHsbl Jisl IpeIuKaToB?

24



4.Kakue npenukarsl MOJIy4arOTCs B PE3YJbTAaTE BBIIOJHEHUS JIOTMUECKUX ONepanuil Haj
npeaukaraMu’?

5. YUrto mnonywaercs B pe3yJbTaTe BBHIIOJHEHUS ONEpPALMU CBS3bIBAHUS IIEPEMEHHOM
KBaHTOPOM OOIIHOCTH

6. Uto monywaercs B pe3yJbTaTe BHIIOJHEHUS OMNEpAlMU CBS3bIBAHUS IEPEMEHHOM
KBaHTOPOM CYIIECTBOBAHUS?

7. B xakoMm ciydae hopmysia Ha3pIBaeTCs 3aMKHYTONH? OTKpPBITOM?

8. Kak nmpoucxoaut uHTepnperanus GopMyI1 JOTUKH MIPETUKATOB?

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

10. IlepeurcnuTe TUMOBBIE KOHCTPYKIIMH, UCIIONB3YIOIIUECS MTPH (hOpMaIHU3aLiu.

11. B 4em 3akitoyaeTcsi METOJl KOHKPETHU3ALMU AJISl I0Ka3aTeIbCTBA TaBTOJOTUI anreOphbl
MpeauKaToB?

12. Ha kakue JOTMYECKHE OMNEpallHd 3aMEHSIOTCS KBAHTOpP OOIIHOCTH W KBAHTOP
CYIIIECTBOBAHMS IPU MCIONH30BAHUHM KOHKPETHU3ALMU JUIS JO0Ka3aTelbCTBA TaBTOJOTUN aireOpbl
MpeauKaToB?

13. 3anummuTe OCHOBHBIC TABTOJOTHUHU AITeOpBI MPEIUKATOB: MEPEHOC KBAHTOPOB Hepe3
KOHBIOHKIINIO, TU3BIOHKIINIO, OTPULIAHUE.

14. Kakas ¢opmyna HazpiBaeTcsi mpuBeIeHHOH (opmoi? Kak mpuBecTH NpeauKaTHYIO
dopmyity B mpuBeneHHy0 hopmy?

15. Kaxkas ¢opmyna Ha3piBaeTcs INpeaBapeHHOW HOpMaibHOU (opmoii? Kak mpusectu
npeIuKaTHyo GopMyIy B MPEABAPEHHYIO0 HOPMAIIbHYIO hopMy?

16. Kakas ¢opmyna Ha3bIBaeTcs CKOJIEMOBCKOW cTaHAapTHOU (opmoii? KakoBsl mpaBuia
UCKJTFOUEHHs KBAHTOPOB IS OJyYEeHHUsI CKOJIEMOBCKOM cTaHAapTHOM (hopmbl?

17. Yro Takoe yHupuKanus?

18. Yto Ha3bIBaeTCst OMHAPHOMN PE30JIbBEHTOHN JIBYX AM3BIOHKTOB?

19. KakoB ajropuT™M MeTO/1a Pe30JTIONHN TS TPEIUKATHBIX (hopmy?

Ipumepnvie npaxmuyeckue 3a0anus
1. Iycte P(X)= «X — mpocToe uncio», E(X)= «X — getHoe umcion, D(X,y)= «y menutcs Ha
X». Uatepnperupyiite hopmyny Vx(E(x) A Vy(D(x,y) — E(Y)))
2. Ormpenenute TOXAECTBEHHO-UCTUHHA, TOXXJIECTBEHHO-JIOKHA HIJIM  BBIOJHUMA
(ompoBepxkuma) Gopmyna VxA(fi(x,y), fo(fi(x,y))) B HHTepmpeTrauuu M =(—oo,00), A(X,y)="x=Yy",

f@)="2"" fi(xy)="x+y"

3. JlokasaTh TaBTOJIOTHIO JABYMSI CIIOCOOAMHU METOIOM KOHKPETH3AIUU (3aMEHUB KBAHTOPBI
Ha JIOTHYECKHE ONepaluyd) W TO0 ONPENeICHUI0 KBAHTOPOB U JIOTHYECKHX OMeparuit
—(3xP(x)) = Vx—P(x)

4. MeToZioM PE30NIOIMK BBISICHUTH OY/ET JIM JaHHas (opMysia JIOTHYECKUM CJICICTBHEM
VX(P(x) = (Q(X) AR(X))),3x(P(x) AS(X)) = 3x(S(X) AR(X)),

5. Tloka3aTh ¢ MOMOIIBIO METOJA PE3OJIIONHMA CHPaBEUIMBOCTh CIEAYIOIUX CYXKICHHIA
«HekoTopble pPYyKOBOIWTENH C YBaXEHHEM OTHOCATCS KO BCeM mporpammuctaM. Hu onauH
PYKOBOAMTENs HE yBaxaeT Oe3nenbHUKOB. ClieoBaTeNbHO, HU OAWH MPOTPAMMUCT HE SBIISETCS
0e371eTbHUKOM.

Pazoen 2. Ocnoswvt meopuu epaghos
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Tema 2.1. OcHoBHBIE OHATHS TeopuH rpadoB. Onepanuu ¢ rpagamu.
Ilpumepnvie meopemuueckue 60npocel

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

2. Kakue BepmuHbl rpada HasbiBatoTcs cMmexxHbiMH? Kakue pebGpa rpada Has3biBaloTCA
CMEXHbIMU? B KakoMm ciydyae roBOpST, 4TO Iapa BEpIIMH KOMHIMJECHTHA HEKOTOpoMy pebpy?
Kakue pebpa Ha3pIBarOTCS MHIMICHTHBIMU JAHHON BEpIIUHE?

3. Uro Takoe myth (mapmipyt) B rpade? Kak paccumrats ero mmHy? Kakoil myth
Ha3bIBACTCS LENbIO, MpocTol 1enbro? Kakoll myTh Ha3bIBae€TCS LUKINYECKUM, LUKIOM, IPOCTHIM
mukioM? Yo takoe meTiag?

4. Kakoii rpad HazeiBaercst mynbturpadgom? Kakoii rpag naspiBaercs ncepuorpadom?

5. Kakoii rpad naspiBaercs nmosHbIM? Kak mpuHsaTo 0003HavyaTh noiHbie rpadei? Kakoi
rpad Ha3zbIiBaeTcs AByA0dbHBIM? Kak 0003Ha4at0TCs MOJIHBIE IBYI0JIbHbBIE Tpadbl?

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

7. Kak mocTpouTh MaTpHIly CMEXKHOCTH Tpada, MATpUIly HHIMIECHTHOCTH, CTPYKTYPY
cmexxnoct? Kak 3anaTh rpad crimckom pedep?

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

9. Kakme 0coOEHHOCTM BO3HMKAIOT TMpPU IOCTPOCHHUU MATPULl CMEXKHOCTH M
UHIUACHTHOCTH JUIsI oprpadoB?

10. Kak BBIYMCIHTH CTeNeHb BepiuHbI Tpada? Kak moctpouTs BekTOp cTeneHer rpada?
Kakoii rpad Ha3pIBaeTCs peryisipHbIM?

11. ChopmynupyiTe U T0KaKUTE JIEMMY O PYKOTIOKATHSIX.

12. Kak BBIYMCINTD NOTYCTENEHb 3aX0/1a A BepinHbl oprpada? [lonycrenens ncxona?

13. Kakoii rpad HazbiBaeTcst yacThio Tpada G? B xakom cimydae yacTh rpada Ha3bIBarOT
noarpagom?

14. B xakom cinydae rpad HazbpiBaeTcsi CBSI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTHU
rpada? Yro takoe knuka B rpade? B kakoMm ciydae KiMKa Ha3bIBa€TCS MaKCUMaIbHON?

15. Ilepeuncaure omepanuu, KOTOpble MOXKHO BBIMONHATH Hajx rpadamu. Jaiite ux
OIpezieNICHUE

Ipumepnvie npaxmuyeckue 3a0anus

1. 3amate kaxablii rpad pasHbIMH cHocoOaMH: aHAIWTHYECKH, MaTpULEH CMEXHOCTH,

CTPYKTYpPOM CMEXHOCTH, CHUCKOM IYT (pedep), MaTpUIlel MHUMIEHTHOCTH

-

2. IlpencraBbTe B TEOMETPHUECKONW M MaTpU9IHOH hopMax rpadsl G =G, UG,, G=G NG,,
GC=G Gy, G=G +G,, G=G xG,, G=Gl[G2], G=G2[Gl]
2 3 4

G G2

26



Tema 2.2. Iuxnel. [Tnanapaocts. Packpacka rpada. epesbs. OctoB rpada. CBsI3HOCTb.
Ilpumepnvie meopemuueckue 60npocel

1. YUro Ha3BIBAIOT paccTOsHUEM MexIy BepimHamu rpada? Kak mocTpouTs maTpuiry
paccTostHu# Tpada’?

2. Uro Takoe SKCIEHTpUCUTET BeplinHbl rpada? Kak BbUMCINTH paanyc U JAHAMETP
rpada? Uro Takoe nieHTp rpada?

3. Kakoii rpad nHazweBaroT aepeBoM? Kak m3oOpaxkaeTcs nepeBO MpU IUIOCKOW yKiIaake?
Yro Takoe nec?

4. Kakyto yactb rpaga Ha3bplBaloT ero octoBoM? Kak BBIYHUCIUTH HUKIOMATHYECKOE YHCIIO
rpada? KakoB cMBICI 3TOM BETUYHHBI?

5. Chopmynupyiite anroputm 006xo0/1a BepIInH rpada MoucKoM B TIIyOuHY.

6. Chopmynupyiite anroputm 006xo/1a BepiIuH rpada moucKoM B IHIUPUHY.

7. Kaxoit rpad Ha3piBaeTcsa pebepHO-B3BelleHHbIM? Kak HOCTpOUTh MaTpuily BECOB
pebepHo-B3BemIeHHOT0 rpada? Kak BEIYMCIUTH BEC MaplIpyTa B peOepHO-B3BEIICHHOM rpade?

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

9. Chopmynupyiite anroputm [Iprma Mmoucka ocToBa HAMMEHBIIETO Beca B pedEpHO-
B3BEIICHHOM rpade.

10. Kakoe n3o0paxenue rpada Ha3pIBaeTCsl FTEOMETPUIECKOM peanu3anueii?

11. JlokaxxuTe TeopeMy O pealu3anud JIo00ro rpadga B TPEeXMEPHOM EBKIUIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadbl Ha3piBalOTCS MIaHapHbIMU? UTO Ha3bIBaeTCsl TPaHbIO IUIAHAPHOTO
rpada? Kakue rpaHu Ha3bpIBalOTCS BHYTPEHHMMHM, Kakas BHemHeW? Kak BBIUHCIUTH 3UIEPOBO
YHCIIO MIaHapHOTO rpada?

13. Jokaxkute TeopemMy 00 SHIEpOBON XapaKTePUCTHKE IIAHAPHOTO Tpada.

14. Toxaxxute HerutaHapHOCTh rpadoB Ks, Ka s.

15. ChopmynupyiiTe KpUTepuil INIOCKON peann3yeMocTu rpada.

16. Kak BerauciuTh yuciio mwianapaocTu rpada? Tommuay rpada?

17. Yrto Takoe BepmuHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHON? Kakoit rpad HaswiBaeTcst K-packparmmnBaeMbiM? B ueM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B ueM cocTOHUT aaroput™M mocieaoBaTeIbHOTO pacKpaluBaHusl.

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

19. Kak noctpouts pedepHbIii Tpad JaHHOTO Tpada?
IIpumepnvie npakmuueckue 3a0anus
1. Haiitu MmarTpuily paccTosiHuUM, AMaMeTp, paauyc, LEHTpajbHble U nepudepuiiHbie
BEpILUHBI rpada
1 o)

2 4 6

2. HOCTpOI/ITB OCTOBBI HAUMCHBIICTO BECA, MOJIB3YsCh AJITOpUTMaAMU KpaCKana n HpI/IMa.
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3) (2 2)
®)

SN

2 4@ 6

3. SBusrorcs nm  gaHHble Tpadsl IuaHapHeMU?  Ompenenure TONMIMHY W YHCIO
wiaHapHoctd  rpadoB. Jlns  mimaHapHBIX  TpadoB  MOCTPOHTE IUIOCKYH0 TI'€OMETPHYECKYIO
pean3annIo, ONpeesINTe YUCIO I'PaHe.

5 6
4. TlpuMeHUB aNrOpuUTM IMOCIEAOBATEIHLHOTO pPACKpAIIMBaHUs, MOCTPOUTH PACKPACKY
BEpILUH 11 rpada

5 6
5. Haiitu xpoMaTtuueckoe 4ucio.

Tema 2.3. AnroputMsl penieHus 3a1a4 Ha rpagax.
IIpumepnvie meopemuueckiue 60nPocyl

1. B xakom cnyuae rpad Has3biBaercs dilepoBbiM? Kakoil rpad HazbiBaercs
MOJTy3UIIepOBBIM?

2. loxaxxute kputepuit sitiepoBoctu rpada. Kakos kputepuii momysiinepoBoctu rpada’?

3. ChopmynupyiiTe anropuT™ MOCTPOEHUS 3MJIepoBa IIUKIA B Tpade.

4. B xakom cinydae oprpad HasbiBaercs siiepoBeiM? CdopmynupyiiTe KpUTepHid
sitnepoBocTH U1 oprpada.

5. Kakoii rpad HazpIBaeTCsi raMHJIBTOHOBBIM, MONYraMUIbTOHOBBIM? Kakue nocratounsie
YCIIOBHS CYIIECTBOBAHMSI TaMHIIbTOHOBBIX ITUKIIOB B rpade Bam m3BecTHBI?

6. B uem cocrout 3amaua kommuBospkepa. ChopMmynupyite aaropuTM AJis €€ pelieHHusl.
Kak nosenet ce0s 3TOT anropuTm eciu pemeHue orcyrcrsyet? Kak npeoOpa3oBaTh 3TOT aJITOPUTM
JUTS HAXOKJICHUSI TaMIJIBTOHOBA IIMKJIA HAWOOJIBIIETO Beca?

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

8. Kak moctpouth Marpuily uTepanmii u marpuiy cBsizHocTu rpada? Kak crtpoutcs
MaTpHIla JOCTIKUMOCTH oprpada?

9. Kakue TUITBI CBSA3HOCTHU BBIACISAIOT AJs oprpados? B uem ux omimyue?

10. Yto Takoe 6a3a oprpada? UTo Ha3pIBAIOT CHIIBHO CBS3HON KOMIIOHEHTOH oprpada?
Kak nmocTpouTs MaTpHIly CHIBHBIX KOMIIOHEHT?

11. Cdopmynupyiite maru anroputMa @Dopaa-bemniMmana HaxoXIeHUS KpaTdanIImx
MapmpyToB B Tpade. Kak moBenet cedst 3TOT anroputm B oprpade, coaeprkaiiemMm KOHTyp?

12. Kakoii rpad Ha3piBaroT ceThi0? UTO Takoe NCTOYHHK U CTOK CETH?
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13. ChopmynupyiiTe mard anropurMa OIpeNeieHus ypoBHEH BepuIMH ceTH. s uero
MPOBOJUTCS TOIIOJIOTHYECKAsi COPTUPOBKA BepIIUH rpada?

14. Kakas ceTh Ha3bIBaeTCA TpaHCIOPTHOU? UTO Takoe pa3pe3 TpaHCIOPTHOM ceTu?

15. Yo Takoe MOTOK B TPAHCIIOPTHOM ceTh?

16. B xakoM ciydae ayra TpaHCIIOPTHOW CETH Ha3bIBaeTCs HachlmeHHon? Kakoi MapmpyT
B TPAHCIIOPTHOM CETH HA3bIBAETCS HACHIILICHHBIM?

17. Kakoii TOTOK B TPaHCIIOPTHOM ceTH HaszbiBaeTcs MOJHbIM? ChopmMyaupynTe JemMmy H
teopeMmy Popaa-dankepcoHa 0 TOTOKE B CETH.

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

Ipumepnvie npakmuueckue 3a0anus
1. IIpoBeputs siBAsIETCS JTH Tpad

5 6
SﬁﬂepOBLIMI/I, HOJIy:)fIHGpOBBIMH, TraMUJIbTOHOBBIMH, IOJIYT'aMUJIIbTOHOBBIMH.

2. MeTtonoMm BeTBeill T'paHUll PCIIWTH 3aJady KOMMUBOsSIKEpaA IJIA rpa(ba, 3aJaHHOI'O
ManHI.IefI BECOB. BBIYHCINTS TaMUILTOHOBBI IIUKJIBI MUHUMAILHOIO U MAKCUMAaIbHOT'O BECOB.

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

3. IlocTpouTh MaTpuIly JOCTHXHMOCTH M MAaTpPUIly CHIIBHBIX KOMIIOHEHT. OmpenenuTtsb
6a3y rpada

2 69
5 !
4 e 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
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Pazoen 3. Ocnoswvt meopuu aneopummos
Tema 3.1. Mammuna Treropunra. HopmanbsHbie anroputmMsl Mapkosa.
IIpumepnvie meopemuueckue 60npocsl
1. ChopmynupyiiTe OCHOBHBIC TPEOOBAHUS K alITOPHUTMAM.
2. Ilepeuncnute cOCTABIAIONIME MAIIMHBI ThIOpUHTA.
3. Uro sBnsgercs nanHbIMU MatuHbl Tetopunra? ['1e xpansrcs qaHHbie?
4. Kak BeITIsSauT KOHUTypanus mamuHbl Teiopunara? Kakas craHmapTHas HadalbHAS

koHurypauus? CTannapTHas 3aKII0UUTEIbHAs?

5. KakoBbI 351eMeHTapHBbI€ [Iaru MamuHbl Teopunra?

6. Kak BbITVISIANT KOMaHAa MaliuHbl ThropuHra?

7. Kak MOXHO 3a/1aBaTh CUCTeMY KOMaH]I (IIporpamMmy) MauHbl TeropuHra?

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

9. Chopmynupyiite Te3uc TrropuHra.

10. Yto Ha3bIBaIOT yHHBEpcalbHONH MammHON Triopunra? Kakue mpoGiemsl HEOOX0IMMO

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

11. B gem 3akirouaercsi mpodiieMa OCTaHOBKM MamuHbl ThiopuHra? Jlokaxkure Teopemy o

€€ HCPA3PCUIUMOCTHU.

12. Kak 3anucpIBaeTcsl U BBIITOJIHAETCS MapKOBCKasl OJICTAHOBKA?
13. 3anumure o6muii BUI cXeMbl HOPMaJIbHOTO aJlrOpUTMA.
14. Kak odopmiiseTcs 3akitounTeabHas nocTaHoBKa? Uto 0603HavyaeT ee BhINOIHEHUE?
15. Kak npuMeHs0TCs M0ICTAaHOBKY ITPU paboTe HOPMAJILHOTO alNropurma’?
16. B xakom ciy4ae HOpMJIBHBINA AITOPUTM HE MTPUMEHUM K CIIOBY?
17. Chopmynupyiite runote3y A.A. Mapkosa.
IIpumepnvie npakmuyeckue 3a0anus
1. Iloctpouts MamnHy ThIOPUHTa, BBITOIHSIONIYIO CIIOKEHHE JBYX HATYpaJIbHBIX YHCEN a

u b, 3allMCaHHBIX Ha JICHTC, C IOMOIIbBIO a U b CANHUIl COOTBETCTBCHHO.

2. Iloctpouts MamuHy ThIOPUHTA, BBITOIHSIOIIYI0 KOTUPOBAHUE CIIOBA.
3. Hoctpouts MamuHy TbhIOpHHTra, BBIOJHSIONIYI0 YMHOXXEHHE JABYX HATypalbHBIX

quceiIa b, 3allMCaHHBbIX Ha JICHTEC, C IOMOIIbIO a U b CAHUI COOTBECTCTBCHHO.

3.2. [IpumuTHBHO-peKypcuBHbIe pyHKIMU. OOIIast TEOPHUS alTOPUTMOB.
IIpumepnvie meopemuueckue 60npochl

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

. Kakue ¢pyHKIMM OTHOCATCS K MPOCTEUIITNM BBIYUCIUMBIM (QYHKIUAM?

. 3alMILIUTE ONIEPATOP CYNEPHO3ZULUN

. 3alMIIUTE ONEPATOp NPUMUTUBHON PEKYPCUH

. Kakas ¢pynkuus Ha3bpIBaeTCsi IPUMUTHUBHO-PEKYPCUBHON?

. 3anuIuTe OnepaTop MUHUMHU3ALNUN

N N B W N

. Kakas pynkims Ha3pIBaeTCs 4aCTUIHO-PEKYPCUBHOM ?
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8. Chopmynupyiite Tesuc Yépua.

9. JlokaxuTe TEOpeMy O BBIYMCIUMOCTH TO THIOPHHTY JII000H 4YaCTUYHO-PEKYPCHUBHON
byHKINN.

10 Tokaxxure TeOpeMy O TOM, 4TO Jito0asi BeIYMCIUMas 110 ThIOpUHTY (PYHKIUSA 4aCTHUHO-
PEKypCUBHA.

11. Tlonsartue cnoxHocTH anroputma. CiokHOCTh onucaHus. CII0KHOCTb HCXOIHBIX
JAaHHBIX.

12. BpeMeHHas CIIOKHOCTh alroputMa. BpeMeHHast ciioxHoCTh 3a1aun. [lomnHoOMHuabHbIE
AJITOPUTMBI U 33JJa4H.

13. Kitacc NP anroputmos u 3anad. NP-monabsie u NP-Tpynnbie 3apauun. Kimace E-3amau.

14. EMKoCTHas CIOKHOCTh anroputma. Teopema 00 OlleHKE EMKOCTHOH CIIOKHOCTH
alropuTMa.

IIpumepnvie npakmuyeckue 3a0anusl
1. Jloka3aTb MPUMUTUBHYIO PEKYPCUBHOCTb (DYHKIIUH

Ly =x+y f,(xy)=x-y f(xy)=x
2. JlokazaTh MPUMUTUBHYIO PEKYPCUBHOCTh (DYHKITUI
b, (X, y) =>‘<1 b,(x,y)=xvy by(Xy)=xny
3. Jloka3zaTh IPUMHUTUBHYIO PEKYPCHUBHOCTD (DYHKITHIA

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

CocraButens: E.B. PemernukoBa, kana. ¢us.-MaT. HayK, TOUEHT Kadeapbl MaTeMaTHKH,
(GU3UKK 1 MAaTEMAaTUIECKOTO MO/ICTTHPOBAHUS
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