MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 32 32 4acoB
3 Bcero aymuTopHbIX 3aHATHN 68 68 4acoB
4 CamocTosiTenbpHas padboTa 76 76 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auet: 3 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 11 ot « 15 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u onoOpeHa Ha 3acenanuu kadenapet KCYIT «  » 20 roma, mpoToO-
ko1 Ne

PazpaboTuuk:

nomeHt kag. KCYII E. ®@. XXuranosa

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

JOTICHT TyCyp, Kadeapa KCVYII H. 1O. XabuOymina

IIpodeccop kadenprl kKoMIbrOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
L{enbro W3ydeHUs TUCIUIUTHHEI J{UCKpeTHAs: MaTeMaThKa
SBIISICTCS] Pa3BUTHE Y CTYJICHTOB -
- CIIOCOOHOCTH K CAMOOPTaHU3AIMHN  CaMO00Pa30BaHUIO;
- CIIOCOOHOCTHU TPEICTABNIATh a/IEKBATHYI) COBPEMEHHOMY YpPOBHIO 3HAHWMI HAy4YHYIO KapTUHY
MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKEHUH, 3aKOHOB H METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKHU

1.2. 3agaum IMCHUNINHDI
— Hayuuth camocTosTeapHO pa3padaThiBaTh TUCKPETHBIC AJITOPUTMBI U aHAJTU3UPOBAThH CYIIC-

CTBYIOILUE.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «Iuckpernas matemarukay (b1.5.20) otHocutes k 6moky 1 (6azoBast 4acts).
[TpenmecTBYIOMMUMH TUCIMIUTMHAME, (POPMHUPYIONIMMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MaTHka, MaTemaruka.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI TMCIUTLIMHBI

[Tponecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

— OK-7 crmocoOHOCTBIO K CAMOOPTaHHU3AIIMN U CaMO0Opa30BaHHUIO;

— OIIK-1 crmocoOHOCThIO MPEACTABIATH aIeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO
KapTUHY MHMpa Ha OCHOBE 3HAaHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METOI0B €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

B pesynpTare u3ydeHus: IUCHUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HATh * OCHOBBI TEOPUU MHOXKECTB; - 3aKOHBI OYJIEBOH anreOpbl, CUCTEMBI JIOTHYECKHUX JJIe-
MEHTOB; * OCHOBBI TEOPHHU TPaQOB; * OCHOBBI MATEMATHUECKOMN JIOTUKU ¥ TEOPHH aJITOPHUTMOB.

— yYMeThb pelaTh 33/1a4d JIOTHKH ° peliaTh 33Ja4d Ha rpadax - cOCTaBIATh (YHKIMOHAIbHbIE
CXEMBI JIOTHIECKHUX (PYHKITHI

—  BJAJeTh * TEPMUHOJIOTHEH TEOPHHU MHOXKECTB, MATEMAaTHUECKOMN JIOTUKH, TEOpUH IpadoB - Me-
TOJAaMH MUHHMM3ALUU OynaeBbIX (QYHKIMHA - WHPOpMaLKEl O CyIIECTBYIOIIMX alTOpUTMax Ha rpadax -
METOJaMH ONTHUMHM3AINK Ha Tpadax U CeTsx

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

3 cemectp

AymuTopHsble 3aHATHS (BCETO) 68 68
Jlexnun 36 36
JlaboparopHbie pabOTHI 32 32
CamocrosTenbHas paboTa (Bcero) 76 76
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 33 33
IIpopaboTKa JEeKIMOHHOTO MaTepuana 26 26
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 2 2
TEOPETUYECKON YaCTH Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 15 15
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb! 4.0 4.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

_ o]
= = 2 g s
o R S O = =
H [t} Q© S = O =
: ) S T3 2 0
HazBanus pa3nenoB TuCHUTITHHBL i a, e, o 2 2 &
S © = g O = g
S & | g3 i
3 cemecTtp
1 BBoaubIe NOJIOKEHUSA 2 0 4 6 OK-7, OIIK-1
2 MHoxecTBa 10 6 18 34 OK-7, OIIK-1
3 [lepexnrouaTenbHbie QYHKITUU 10 6 15 31 OK-7, OIIK-1
4 T'padst 10 10 17 37 OK-7, OIIK-1
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 4 10 22 36 OK-7, OIIK-1
Hroro 3a cemectp 36 32 76 144
Hroro 36 32 76 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCHUILIKH (110 JIEKIHUIM)
3 =
3 = =
& 2 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - é’* 5
o E
59 2 =
Y o 2
= S
3 cemecTp
1 BBonnble nonoxkeHuss | JluckpeTHas MaTeMaTuka, €€ MeCTO U CBS3b C JIPyTHU- 2 OK-7,
MH JUCLUIUINHAMU OIIK-1
Hroro 2
2 MHuoxecTBa OCHOBHBIE TIOHSTHS TEOPUU MHOXKECTB, CIIOCOOBI 3a- 10 OK-7,
nanus. AnreOpa MHOecTB. Onepanuu HaJl MHOXKe- OIIK-1
ctBamu.OtHomeHus. [ IpencraBienre MHOXKECTB U OT-
HomeHuit B OBM.
Hroro 10
3 IlepexmrovaTenbHbIC Omnpenenenue. CiocoOs! npeactasiaeHus [1D.byneBbt 10  |OK-7,
¢byHKIIU ¢ynkuuu (b®). OyHKIMOHANbHAS TOTHOTA, GYHKIHU- OIIK-1
OHAJIBHO TOJIHBIE 0a3uChl. MeTOIbI MUHUMHU3AINHI
b®.
Hroro 10
4 I'pader OcHoBHBIE TOHATHS TeOpHH TpadoB.MapuipyTsl U 10 | OK-7,
nyTH B rpadax/lepeBbs u HarpyxeHHbIe Tpadnl. Ha- OIIK-1
XO0XKJI€HHMEe MUHUMAaJIBHOTO OCTOBHOTO JiepeBa. TpaHc-
noptHbie ceTH. [ToTok Ha ceTn. Pa3pes ceru.
Hroro 10
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5 DKcTpemanbHbIE 33/1a4l | BHYTPEHHE YCTOMYMBBIE MHOXKECTBA BEPIIMH I'pa- 4 OK-7,
Ha rpadax ¢a.Packpacka BepmuH rpada, Packpacka pébep rpa- OIIK-1
a,
Hroro 4
Hroro 3a cemectp 36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zienoB gaHHOW AMCHIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3ydeHHE 00ECTICUNBAIONIUX U
00ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HanmenoBanue JUCHHUITIINH

1 UadopmaTuka +

2 Maremartuka + + +

5.4. CooTBeTCcTBHE KOMIIETEHUM, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUIAOB 3aHS -

TN
§ Bunnl zanstuit
: .
5 =l =
5 < g S @DOopMBI KOHTPOJIA
: .
3 = S 3
~ = O
OK-7 + + + Koncnekr camonoarorosku, OT-
4eT 1o 1labopaTtopHoii pabote,
Tect
OIIK-1 + + + Koncnekr camonoarorosku, Ot-
YeT 1o JabopaTopHOM padore,
Tect
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX padboT

HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUN

3 cemecTp

(o)

2 MHoxecTBa .MHoxecTBa - criocoOsI 3a1anus . Onepanuu Haj OIIK-1

MHO)KGCTBaMI/I.I[OKaSaTeJ'II)CTBa PaBCHCTBA MHOKCECTB.
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Htoro

3 [lepexntouaTenbHble [epexmtouatensbubie pyHKIIH.CrIocOOB! 3a1aHUS 6 OK-7,
byHKIIMN nepeKItoYaTeNbHbIX (OyneBbIX QYHKINN). AHAIUTH- OIIK-1
geckue (POPMBI MIPEICTABICHHS IOTHIECKUX (PYHK-
UH.
Hroro
4 I'pader Cnioco6s! 3a1anus rpagoB.Mapuipyts! B rpade.lmu- 10 | OIIK-1

Ha MapIIpyTa U ONpeieNIeHHEe YMCiia MapIIPyTOB 3a-
JTaHHOM JutnHBI B Tpade.CrnocoObl HaX0XKASHUSI MUHH-
MaJIbHBIX MapuIpyToB, CBA3BIBAIONIUX 3aIaHHBIC BEP-
mmHel rpaga.Onpenenenue cTpyKTypsl rpada: cBs3-
HOCTB Tpada, XapakTeprucTHIecKue yrcia rpaga
(BHEILIHE U BHYTPEHHE YCTOHYMBbIE MHOXKECTBA BEP-
uH).Onpenenenre pEOEpHOro U BEPIIMHHOTO XPO-
MaTUYECKHUX Yucen.rpada.

Hroro 10
5 DkcrpemainbHble 3a1a4u | ATroput™ JeHKCeTpbl HaXOKACHHS KpaT4almx 10 | OIIK-1
Ha rpagax MapuIpyTOB, CBA3BIBAIOLIMX 33JaHHYIO BEPILUHY BCe-

MU JApyruMu BepimuHamu rpada. TpancrnopTHbie ceTH
U MOTOK Ha ceTu. Anroput™m @opaa-dankepcoHa BbI-
YUCJICHUS] MAaKCUMAJILHOTO TIOTOKA B CETH.

Hrtoro 10

Hroro 3a cemectp 32

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
Tabmuia 9.1 — Buabl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIHH

S (&)
= z S
S i
Bunap! camocTosTensHOM ; > 0
Haspanwus paznenon " = DopMbI KOHTPOJIS
paboTEI L s 2
S g =
e o 2
= S}
3 cemecTp
1 BBoaHbIe NOJIOXKEHUA [TpopaboTka JIEKITMOHHOTO 4 OIIK-1 KoHcnexT caMmonoaroros-
Marepualia ku, Tect
Hroro
2 MHoxecTBa [ToaroroBka K nmpaxkTu4e- 4 |OIIK-1, |KoHcmekt caMonoaroToB-
CKHUM 3aHSATHSM, CEMHUHA- OK-7 ku, Tect
pam
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaa
OdopMmieHre 0TYETOB T10 8
J1abopaToOpHBIM paboTam
Hroro 18
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3 IlepekitovarenbHbIC [ToaroroBka kK mpakTuue- 6 OK-7, KoHcnexT caMonoaroros-
GbyHKIIN CKMM 3aHSATHSAM, CEMHUHA- OIIK-1 ku, Tect
pam
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
OdopmiteHre 0TIETOB TIO 5
nabopaTopHBIM paboTam
Hroro 15
4 I'pader IToaroroBka K nmpaxkTu4e- 5 |OK-7, Koncnexkr camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- OIIK-1 ku, Tect
pam
CamocrosiTenbHOE U3yde- 2
HUE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca
OdopmiteHre 0TIETOB TIO 10
nabopaTopHBIM paboTam
Hroro 17
5 Dkerpemanbhbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 12 |OIIK-1 Koncnexr camonoaroros-
Ha rpadax MaTepuana ku, OTuer no naboparop-
OdopmiieHre 0TYETOB 110 10 HOH pabote, Tect
J1abopaTopHBIM paboTam
Hroro 22
Hroro 3a cemectp 76
Hroro 76
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4arouuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIN
N MaxkcuManbHBIN MaxkcuMalbHBIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
KoncnexT camomoaroros- 10 10 10 30
KU
Otuet no nmabopaTopHOii 10 12 12 34
pabote
Tect 12 12 12 36
Hroro makcumym 3a nepu- 32 34 34 100
on
Hapacraromum utorom 32 66 100 100

11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tabmuie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Hosukos, ®. A. JIuckpeTHasi MaTeMaTyKa Jijisi IPOrPaMMHUCTOB : Y4eOHOe 1mocoOue ik By30B
/ ®@. A. HoBukoB. - 2-e uzn. - CII6. ; M. ; Huwkuuii HoBropon : ITurep, 2007. - 363[5] c. : un. - (YueOHHK
Jutst By30B). (Hannuue B Oubnuoreke TYCVYP - 80 3k3.)

12.2. lonoiHuTEAbHAS JIUTEpaTypa

1. Xarraptu,Pon. /luckperHas matemaTtuka /i nporpammuctoB. Ilep. C anrnuiickoro: YuebHoe
nocodue s By30B. — 2-¢ u3f.,jnoi.:-M.: Texaocdepa, 2005. — 393¢. (mamuune B 6ndmmorexke TYCVYP - 33
9K3.)

2. Makoxa, A.H. [JluckperHas maremaTuka. YuyeOHoe mocoOue Il  BY30B. —
M.:®uzmariut,2005, 368c. (Hanuuue B Oubmmoreke TYCVYP - 30 k3.)

3. Illanopes,C./. matematuyeckas joruka. Kypc nekuuii ¥ mpakTHUeCKHX 3aHATHI. YueOHoe
nocobue a1 By30B. BXB — IetepOypr, 2005.-410c. (nanmuue B 6ubmuorexke TYCVYP - 59 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS

1. 3ro3pkoB B.M. 3ajgaun u ynpaxxHeHHs 110 MaTeMaTHUYECKOW JIOTHMKE U TEOPUHU aJTOPUTMOB.
Yuebnoe meronudeckoe nmocodbue. Tomck: TYCVYP, 2007. (nanuuue B 6ubmnotexke TYCVYP - 30 9k3.)

2. Xwuranosa E. ®@.[luckpernas mareMaTuka: yaeOHOE METOUIECKOE TTOCOOUE. ISl TPOBEICHUS
NPAaKTUYECKHUX 3aHATHH U mabopaTopHbIx , CamocTtosaTenbHbIX padoT Tomck:-2007T. [DAeKTPOHHBIN pe-
cypc] - Pexum nocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mara oOpamenus:
30.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (opMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI
1. O6pa3zoBarenbHbiii mopTan yauepcurera (http://edu.tusur.ru,

2. Pecypcel Ha caiite 6ubamroTeku - https://lib.tusur.ru/ru/resursy/bazy-dannyh.

3. DnexktpoHHO - 6nbamoreuynas cuctema IbC Jlanb

4. (http://e.lanbook.com/books/element.php?pll id=56237).

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O6uue TpedGOBaHMSA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MECT He MeHee 22-24, 000pyaoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yU4eOHO-HAITIIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JieiaM JTUCIUIUINHBI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

Jlab6opatopust CAIIP

yueOHasi ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOTO TUTIA, ydeOHas ayaAuTOpus Ui PO -
BEJICHHS 3aHITHIA TaOOPAaTOPHOTO TUIIA, TIOMEIIEHUE JIJISI CAMOCTOSITEIILHOM PabOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 321 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- NnrepaktuBHas gocka SmartBOARD;

- Monutop SVGA;

- Monutop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7,

- Cucremnsriii 65ok Intel Cekeron 2.93CHz KC-1 (2 mT.);

- Cucremusriii 6110k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- locka mapkepHasi;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer
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— MySQL

OpenOffice 4

— SWI-Prolog-Editor

Visual FoxPro 9.0 Professional

13.1.3. MarepuajibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecriedyeHne JJIs1 CAaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
Bompoc 1.
IIycTh A — MHOXECTBO YHCEIl, KOTOPBIE AEIATCS HA 2, B — MHOKECTBO 4MCell, KOTOPBIE JENISATCS Ha
3:A=1{2,4,6,8,12,14,18 },B={3,6,9, 12, 18 }.
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Onpenennutp, 4eMy paBHO MHOXeCTBO A & B.

Ortser.

1.A & B={6}.

2A&B={6,12,18}.

3. A& B={6,12,14}.

Bomnpoc 2.

VYKkazaTb KOHEUHBIEC BEPIIMHBI 3i1epoBoii nenu B Heorpade G =(X,U), ecru 37€MEHTHI I1j ero MaT-
pHILIBI CMEXKHOCTH R MMEIOT 3HaUeHUs: yKa3aHHbI B MaTpULIE:
R1234567

10300000

23010310

30101200

40010001

50320001

60100001

70001110

Ortser.

1.5;3.

2.4;7.

3.1; 7.

4. sitnepoBoii nienu, B 1aHHoM rpade G =(X,U) , HeT.
Bomnpoc 3.

VYkakuTe NpaBUIIbHYIO 3alIMCh 3aKOHA e MopraHa.
1. = (x1 +x2) =—(x1*x2)

2.7 (x1 +x2)=x1°+x2

3.7 (x1 +x2)=—x1+—x2

4. - (x1 +x2)=—x1°+—x2

Bomnpoc 4.
VkaxkuTe NpaBUIbHYIO 3aKCh 3aKOHA CKICUBAHUS.
l.xy+~yx=y

2.xy+t "yx=xy

3.xy+t"yx=x

4.xy+yx=x+l.

Bomnpoc 5.

J1Be ymopsiioueHHble napsl (X, y) 1 (U, V) paBHBI MeXy c000i TOria ¥ TOJIBKO TOT/a, KOr/a:

Ortser.

l.y=w.

2.x=u.

3.x=uuy=v.

4. x=vHy=u

Bompoc 6.

st snemenToB MHOKecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBUTh MaTpuily OMHApHOTO OTHOIICHHS R

"owiTh menuteneM”, rae R = {(a,b); a, b - anmemenTsl M; a - genutens b}, KOTOpOE BHIMOIHIECTCS
JUTS TIap :

{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,2), (2,4),(2,6),(3,3),(3,6), (4,4),(.5,5), ( 6,6)}. B oTBeTE
MIPUBECTH MapPhl, AJIs1 KOTOPBIX BBIMOIHAETCS 3aJaHHOE OTHOIICHHUE.

Ortger.

1).

R123456

1111111

2010101

3001001

4000100

5000010
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6000001

2).

R123456

1.110111

2010101

3001011

4000100

5000010

6000001

3).

R123456

I.111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

Mapmpyrom B rpade G=(X,U) Ha3bIBaeTCs MOCIEI0BATENLHOCTB!

1. BepmuH u3 MHOKecTBa X U péoep n3 mHokecTBa U rpada G=(X,U).

2. BepuIMH U3 MHOkecTBa X U pédep n3 mHoxectsa U rpada G=(X,U),

KOTOpasi HAUMHAETCs U 3aKaHUMBAETCS B BEPIIMHAX JaHHOTO rpada.

3. BepimH U3 MHOXKecTBa X U pédep u3 mHoxkectBa U rpada G=(X,U),

B KOTOPOM COCEAHME BEPIIUHBI — CMEKHBIE.

Bompoc 8.

Kommonenra cBsi3HOCTH Tpada — 3T0:

1. cBs3HBIN noarpad 3aganHoro rpada. .

2. gacTh rpada.

3. HanOONBIINIA 10 BXOXKICHUIO BEPIIUH CBA3HBIN moarpad 3agaHHoro rpaga.

Bomnpoc 9.

JlaTh MOJIHYIO XapaKTEepUCTUKY CBSI3HOMY HEOPUEHTHPOBAHHOMY rpady.

1.ConepXUT TOIBKO OJJHY KOMIIOHEHTY CBA3HOCTH.

2. CollepKHT TOJIBKO OJITHY KOMIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aMMHO JOCTUKHMBI.

3. Bce BepiMHbI B3aMMHO JOCTHUKHUMBI.

Bompoc 10.

Uro o3nauaet snemeHT 158 =0 B matpuiie cmexHocTH R rpada G=(X,U) B TEepMHUHOIOTHH MapIII-
pyToB, ecnu |X| =35, |U| =28 u marpuna R — norndeckoro tuma?

1. Bepmunsl rpada G x5 1 X8 B3aUMHO HE JOCTHKHUMBL.

2. KonmudecTBo ayT, CBSA3BIBAIONINX BepIIUHbI X5 U X8 B rpade G, paBHo “0”.

3. Bepmunsl x5 u x8 B rpadpe G — HECMEXHBIC.

4. Bepussl X5 1 X8 He CBA3bIBACT MapUIpyT JUIMHBL " 1",

Bomnpoc 11.

CyMMa CTpOK MaTpHIlbl HHIUACHTHOCTH OPUEHTHPOBAHHOTO Tpada, ecinu TpEM BepIIMHAM HHIIU-

JIEHTHBI péOpa-neTiu:

1. paBHa 2.

2. He MeHbIIle, YeM 2

3. ABISETCS HYJIEBOM CTPOKOM.

4. paBHa 6.

Bompoc 12.

VYkaxuTe 11e7b MUHUMH3AIUH OyIeBbIX (PYHKIUI.

YeM mpolie aHATUTHYECKOE BBIPAKEHUE PYHKIHH:

1. TeM 35KOHOMUYHEE OHA B AKCIUTyaTallHH;

2. TeM IpoILE ee MpaKTUIYecKas peaqu3alisi Ha paauodIeMeHTax;

3. TeM MeHbIIIe OMUOOK MPH €€ MPAKTUICCKON peaTn3allii;
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4. DKOHOMHUYHEE U TPOIIE €€ MPAKTUIECKas peanu3allvs Ha HHTETPATbHBIX MUKPOCXEMaX.

Bomnpoc 13.

CyMMa CTPOK MaTpHIIBI HHIIUIEHTHOCTH OPUEHTUPOBAHHOTO Tpada 6e3 meTens:

1. paBHa 2.

2. HEe MCHBIIIC, YeM 2

3. sIBJsIETCS HYJIEBOM CTPOKOM.

Bompoc 14.

Ha ocHoBanum TabmuIlkl HICTUHHOCTH OWHapHBIX omnepanuid onpeaenut CJAH® omepanun x1 ~
x2.

Otger:

1. x1x2 +—x1 —x2;

2.x1+x1 x2;

3. x1x2 +x1 —x2.

Bomnpoc 15.

Beruncnuts MomrHocTh P MHOXecTBa M = {2, 23, 3, 15, 2, 15, 18, 9, 9}

OTtBer.

1. P=70;

2. P=96;

3.P=6.

4.P=0.

Bompoc 16.

Mmuoxectso M= M1 U M2, rne M1 ={2, 23, 3,15, 18,9, 9}; M2 = {5, 6, 3, 16, 15, 32, 45, 2}.

OnpenenuTp IeMEHTHI MHOKECTBA M.

OTtBer.

1.M={2,23,3,15,18,9,9, 5,6, 2,16, 15, 32};

2.M={2,23,3,15,18,9, 5, 6, 16, 32,45};

3. M= {15,2, }.

4. M= {15, 2, 3,15}.

Bompoc 17.

CpaBauth MHOXKecTBa M1 u M2, rne M1 ={2, 23, 3,15, 1,2, 18,9, 9}; M2 = {2, 23, 3, 15, 1, 18,
9}.

OTtBer.

1. M1 = M2;

2. M1 > M2;

3. M1 #M2;

4. MI<M2;

Bompoc 18.

Pemntsb 3a1a4y ¢ moMouipto auarpamm Ditsiepa-Benna .

N3 100 npuexaBmux TypucToB 75 3HAIM HEMEIKUH SA3bIK U 83 — hpaHIly3CKHIA.

15 gyenoBek He 3HATM HU HEMEIKOTO, HU (ppaHiry3ckoro. CKOJIBKO TYpUCTOB 3HAJIU 00a ATH s3bIKa?

Orser.

1. 70 TypucToB 3HaM 00a S3bIKA.

2. 58 TypUCTOB 3HaIH 00a SI3bIKA.

3. 73 Typucta 3HaM 00a SA3bIKA.

4. 74 typucta 3HaNH 002 A3BIKA.

Bomnpoc 19.

Heop.rpad G=( X, U), rae X = (1,2,3,4,5,6,7,8), 3anan marpuiieii cMexHocTu R.

DNIEeMEHTHI 1] MaTpHUIlbl CMeXXHOCTH R Heop. rpada G UMEIOT clieayrome 3Ha4eHUs :

r18 =1; r58 =1; r16 =2; 128 =2; r78 =1, r76 =1; 136 =3; r46 =1, r34 =1.

Onpenenuts, yepes Kakue peédpa 1 BEpIIMHBI IPOXOIUT SMIEPOB LIUKII B JAHHOM Tpade.

Orser.

1. DitnepoB 1uka B rpade G mpoxoauT vyepes Bce pEdpa.

2. DiinepoB 1y B rpade G mpoXoauT yepe3 BEPIIUHBI ¢ YETHBIMUA HOMEpPaMH.

3. B nannom rpade G He comep KUTCs DIIEPOB ITUKIL.
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4. DiinepoB nukia B rpade G mpoxoAauT yepe3 BepIIUHbI ¢ HEYETHBIMU HOMEpaMH.

Bomnpoc 20.

Onpenenuts nepudepuiinple W HeHTpaibHble BepimHbl B Heop.rpade G=( X, U), rme X
=(1,2,3,4,5,6,7), o ero marpuiie MeTpuk M, snemenTsl m(ij) umeror 3HaueHus: m(1,2)= 1, m(1,3)= 4,
m(1,4)=5, m(1,5)= 3, m(1,6)= 3, m(1,7)= 2, m(2,3)= 3, m(2,4)= 4, m(2,5)=2, m(2,6)=2, m(2,7)=1,

m(3,4)=1, m(3,5)=1, m(3,6)=2, m(3,7)= 2,

m(4,5)=2, m(4,6)= 3, m(4,7)= 3,

m(5,6)=1, m(5,7)=1,

m(6,7)= 1.

Ortser.

1. Ilepudepuiinbie Bepmunsl: 1;3. LlenTpanbHbie BepmnHbL: 7; 6.

2. llepudepuiinbie BepmmHbl: 1;4. [LleHTpanbHble BepmuHbL: 7; 6; 5.

3. Ilepudepuiinbie Bepiunbl: 1;2;4. LleHTpansHble BEpIIMHEL 7; 6.

14.1.2. Tembl 1a00paTOpHBIX padoT

.MHoxecTBa - crioco0s! 3aganus . Onepanuu HaJ MHOKecTBaMU.Jl0Ka3aTebCTBa paBEHCTBA MHO-
JKECTB.

[Tepexmouarenbuble GyHKINN.CrIOCcOObI 3a/1aHus NepeKIodaTesibHbIX (OyneBbIX (yHKIMI). AHa-
JAUTHYECKUE (POPMBbI IPEACTABICHUS JIOTHYECKUX (QYHKIUH.

Anroput™m JleHKcTpbl HAXOXKIEHUS KpaTyalllinX MaplIpyTOB, CBSA3bIBAIOUINX 3aJaHHYIO BEPIIUHY
BCEMH JPYTUMU BepIIMHAMU rpaga.

TpancnioptHble ceTr U MOTOK Ha ceTu. Anroput™m doppa-PankepcoHa BBIUUCICHUS MAaKCUMAaJIb-
HOTO II0TOKA B CETH.

14.1.3. Bonnpocbl Ha caMONIOATOTOBKY

Anroputm JlefKcTpBhl.

Aunroputm Mary-Belicmana.

Meroz noucka B LIKPUHY.

Meron noucka B rTyOuHY.

CTpyKTypHBIi aHau3 rpada.

3ajaya KOMMHUBOSIKEpA.

Anroputm JlefKcTpbl HAXOXKICHUS KpaTyallliero MapiipyTa B rpase.
MeTtopl MOMCKa MUHMMAJIBHOTO MapuipyTa.

14.1.4. 3auér
Bompoc 1.
BcraBbTe nmponyiieHHbIE CI0BA B ONIPEIeTICHUE:
MHOKeCTBOM Ha3bIBACTCA ... KAKUX-IIHOO ..., 00JIaJaroIuX OOIIKUM JJIS BCEX ... CBOMCTBOM.
OrTBer.
1. mpeamMeToB, 00BbETUHEHHE, OTHUM.
2. 00BEKTOB, XapaKTEPUCTUUECKUM, COBOKYITHOCTb.
3. coOpaHue, OJMHAKOBBIX CYITHOCTEH, KaUeCTBEHHBIM.
Bormpoc 2.
[Iycts B 11 A - ecTh HEKOTOpPbIE MHOKECTBA
Yro o3HaugaeT 3amuchk: B=A ?
OrtBer.
1. DnemeHT A paBeH 3neMeHTy B.
2. MuoxectBa A u B coBmagaror.
3. Kaxx bl biieMeHT MHOXKeCTBA B SIBIISIETCST 271EMEHTOM MHOXKECTBO A.
Bompoc 3.
[Tycte A= {4,5,6},B=1{2,4, 6}, Torna A+tB=7?

OTtBerT.

1. A+B={4, 5, 6}.
2. A+B={2, 4, 6}.
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3.AtB={4,5,6, 2}.

Bomnpoc 4.

[Iyctb A — MHOXECTBO UHMCEI, KOTOPBIE AENATCSA Ha 2, a B — MHOXKECTBO 4Mcell, KOTOpPBIE AEIATCS
Ha 3:

A=1{2,4,6,8,12},B=1{3,6,9,12, 18 }.

Torma A*B =7

Orger.

1. AB = {6}.

2. A-B= {6, 12, 18}.

3. AB={2,3,6, 12}.

Bomnpoc 3.

3anucaTh 3aKOH KOMMYTaTHBHOCTH (1711 OObEAMHEHUS ).

Orger.

I.LA+B=B-A.
2.A+rB=A-*B.
3.A+B=B +A.

Bomnpoc 6.

3anucaTh 3aKOH KOMMYTaTUBHOCTH (17151 IEPECEUECHUS).
Ortger.

I.A-B=B-A.
2.A-B=A+B.
3.A-B=B+A.

Bomnpoc 7.

3anucaTh 3aK0oH e Moprana.

Orser.

1.7 (A+B)=—A+"B.

2.7 (A+B)=—A+—B.

3.7 (A+B)="B+A.

Bompoc 8.

3anucaTh 3aKOH pacliericHue (CKICHBaHUE).

Orser.

I.(A*B)+(A*B)=—A

2.(A*B)+(A*B)=A.

3.(A*B)+(A*B)=B.

Bompoc 9.

BceraButh mpomnyiieHHbIE clIoBa B OINpPENETICHHE: ... MHOXKECTBA, JIE€MEHThl KOTOPBIX HEJb3A ...
HA3BIBAIOTCS HECUCTHBIMHU.

Ortser.

1. mocnenoBaTeNbHbIC; MIEPECTABISTh.

2. mepeHyMepoBaTh; OECKOHEUHBIE.

3. KOHEYHbIE; IEPEHYMEPOBATh.

Bompoc 10.

BcraBuTh MponylieHHbIE CI0Ba B ONPEIEIEeHUE:

JIBE YIOPSIIOYCHHBIE NaphlI (X, y) U (U, V) paBHBI MEXY c000i1 Toria ¥ TOJIBKO TOT/ia, KOrja ... .

Ortger.

l.xormax=vuy=u.

2.Kormax=u.

3.KOTHAX =UHYy=V.

Bomnpoc 11.

BcraBuTh npomylieHHbIe ¢JI0Ba B OIpeseseHre: OMHApHBIM (WX ...) OTHOILIEHHEM P Ha3bIBaeTCs
MHOXECTBO ... Tap.
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Ortger.

1. HEYOpSAIOYEHHBIX; OJTHOMECTHBIM.

2. HEYMOPSAIOUEHHBIX; IBYMECTHBIM.

3. yIOpsIIOUYEHHBIX; IBYMECTHBIM.

Bompoc 12.

Kakue TOYkM Ha MHOMECTBE IEHCTBUTEIHHON IUIOCKOCTH HAXOOATCS B OTHOIIEHUU "OBITH CHUM-
METPUYHBIM OTHOCUTENBHO oc OY" K 3a1aHHOMY MHOKECTBY TOYEK (-X, -y)?

Ortser.

1. Bce TOUKM ¢ KOOpAUHATaMH (-X, -Y) .

2. BCE TOYKH C KOOpJIWHATaMU (X, -Y) .

3. BCe TOYKM C KOOpANHATaMH (X, ) .

Bomnpoc 13.

Omnpenenuteb pe3ynbrar onepanuu X \ 'Y, eCiii U3BeCTHO, 4T0 X — MHOXKECTBO OTIIMYHUKOB B CTY-
JeH4eCKOl rpymnme, Y — MHOKECTBO CTYJICHTOB I'PYIIIIbI, MPOKUBAIOIINX B OOIIEKUTHH.

Ortser.

1. X \'Y — Bce OTVIMYHUKH ¥ CTYJICHTHI, HE KUBYIIUE B OOIIC)KUTHH.

2. X \Y — OTJIMYHUKH, HE KUBYIIHE B OOIICKUTHH.

3. X\Y — TOJIbKO OTIMYHUKH TPYIITIHIL.

Bompoc 14.

Onpenenuth pe3yiapTaT MepecevyeHrss MHOKeCTBa X BCeX MPSIMOYrOJIbHUKOB U MHOXKECTBA Y BCeX
pPOMOOB.

Ortser.

1. X ¢ Y — MHOXeCTBO pOMOOB HE MPSIMOYTOJIbHUKOB.

2. X « Y — MHOXECTBO pOMOOB U MPSIMOYTOJIbHUKOB.

3. X * Y — MHOXECTBO BCEX KBaJpaTOB.

Bomnpoc 15.

Jlatb omnpeneneHnue KOMIIOHEHTHI CBSI3HOCTH Tpada.

Ortser.

1. KommoneHTa cBsi3HOCTH Tpada — 3TO CBA3HBIN Tpad.

2. KomnonenTa cBsi3HOCTH rpada — 3TO 4acTh rpada.

3. KommoneHTa cBS3HOCTH rpada — 3T0 HAUOOJIBIINI MO0 BXOXKACHUIO BEPIIMH CBSI3HBIN moarpad
JaHHoTO Tpada.

Bompoc 16.

Kak moxHO BbrauciuTh crenenb BepiuH rpadaG = (X,U), eciou rpad 3amaH MaTpuiied CMEXHO-
ctu R noruueckoro tuna?

Ortser.

1. CreneHb BEpIIUHBI X1 U3 MHOXKECTBA X MO MaTpuile R TOru4ecKoro Tuma BEIYUCITATH HETb3s.

2. CrernieHp BepIIMHBI X1 U3 MHOXKecTBa X , 1= 1,2,...,n , paBHa CyMMe 3HAYCHUI IJIEMEHTOB -0
CTpOKH MaTpuIlsl R.

3. CteneHb BepIIMHBI X1 U3 MHOXKECTBa X paBHA 3HAYEHUIO JIEMEHTA I ,I7I€ ] — HOMEP BEPIIUHBI
rpada G, koTopas cBsizaHa peOpOM C BEpPIIUHOH Xi.

Bomnpoc 17.

Omnpenenuts pazmep MaTpuilsl MeTpuku M rpada G=(X,U), eciu |X| =8, |U| = 13.

Ortger.

1. Pa3zmep marpunpsl MmeTpuku M pasen 8x13.

2. Pa3zmep matpuiel MmeTpuku M paBen 13x8.

3. Pazmep marpuubl MeTpuku M paBeH 8x8.

4. Pa3zmep matpulibl MeTpuku M paBen 13x13.

Bompoc 18.

Kakue snemenTtsl mij matpuiibl MeTpuku M rpada G=(X,U) npuaumarot 3HaueHue “0”, ecnu | X| =
22,|U|=07?

Ortger.

1. Bece anemenTsl mij matpunbl Metpuku M rpada G=(X,U) npuaumarot 3HayeHue “0”.

2. Bce anmemenTsl mij marpuiiel Mmetpuku M rpada G=(X,U) moryt npunumarb 3HaueHue “07,
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€CJIM Y COOTBETCTBYIOIINX UM BEPIIUH Xi, Xj U3 MHOXKECTBA X OTCYTCTBYIOT METIIH.

3. Bce anemenThl mij matpuiibl MmeTpuku M rpada G=(X,U) , 115 KOTOpBIX 1 = j , IPUHUMAOT 3Ha-
yenue “0”.

Bomnpoc 19.

Omnpenenuth ceMEMCTBO MaKCUMalbHBIX MycThIX moarpadoB S mis rpadga G=(X,U), rne X=
{1,2,3,4,5}, ecnu ¢ momoiiplo anroput™Ma Mary-Beiicmana moiydeHa MUHUMasbHas (Gopma mpousBee-
Hus [T = x1x3x4+ x1x3x5 + x2x3x4 + x2x3x5 + +x1x2x4x5.

Ortser.

1.S=1{2,5;2,4;3; 1,5; 1,4}.

2.S={25;24;15;14}.

3.5S=1{2,5;24; 3; 1,5}.

Bomnpoc 20.

Omnpenenuth Xxpomatuueckoe ynciao K s npaBuiibHOM packpacku BepmuH rpada G=(X,U), rae
X ={1,2,3,4,5}, ecau c momotipio anroputrMa Mary-Beiicmana noiaydyeHa MUHUMaJIbHAsE popMa Ipou3Be-
nennd I1 = x1x3x4+ x1x3x5 + x2x3x4 + x2x3x5 + +x1x2x4x5.

Ortser.

1. K=4.

2.K=2.

3. K=3.

4. K=5.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIUJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUSI aCCUCTEHTOM 3aJIaHuUs BCIIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHWYeHHBIMH BO3MOXXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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