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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 72 72 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auet: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 11 ot « 15 » 6 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) 72 72
Jlexnun 36 36
JlaboparopHbie pabOTHI 36 36
CamocrosTenbHas paboTa (Bcero) 72 72
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 33 33
IIpopaboTKa JEeKIMOHHOTO MaTepuana 25 25
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 2 2
TEOPETUYECKON YaCTH Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
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 17 33 OK-7, OIIK-1
3 [lepexnrouaTenbHbie QYHKITUU 10 10 13 33 OK-7, OIIK-1
4 T'padst 10 10 16 36 OK-7, OIIK-1
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 4 10 22 36 OK-7, OIIK-1
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144
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)
g 3 £
3 S 5
& 2 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - é’* 5
o E
59 2 =
a o g
= S
3 cemecTp
1 BBoanblie monoxenus | JIuckpeTHas MaTeMaTHKa, €€ MECTO U CBS3b C JPYTHU- 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)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIMMHY ) TUCIUTUTHHAMHY TIPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanue JUCHHUITIINH

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

1 2 3 4 5
[IpenmecTByroUE AUCIUTUTHHBI
1 UadopmaTuka +
2 Maremaruka + + +

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

: .

jun) O O

GH) . < CD

& < 8, . OPMBbI KOHTPOJIS

E .

3 = S 3

~ = O

OK-7 Koncnekr camonoarorosku, Tect
OIIK-1 + + Koncnekr camonoarorosku, Ot-
YeT 1o JabopaTopHOM padore,
Tect
6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

A L
= 2 E
3 = =
2 25
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
- 2 s
> (= =
Y o 2
= S
3 cemecTp
2 MHoxecTBa .MHoxecTBa - criocoOsI 3a1anus . Onepanuu Haj 6 OIIK-1
MHOkecTBamMu.JloKka3aTeIbCTBA pABEHCTBA MHOXKECTB.
Hroro 6
3 IlepekirovyarenbHbIC [Tepexmrouatenbupie GyHKIUA.CTIOCOOBI 3a1aHUS 10 OIIK-1
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byHKIIUN MepeKIoYaTeNbHbIX (OyneBbIX QYHKINH). AHAIUTH-
gyeckue (popMbI PeCTaBICHUS JIOTHIECKUX (PYHK-

LUH.
Hroro 10
4 I'pader Cnioco06s! 3a1anus rpadoB.MapuipyTs! B rpade.Jlmm- 10 | OIIK-1

Ha MapIIpyTa ¥ OIpeieNIeHHe Yiciia MapIIpyTOB 3a-
JTaHHOM JutnHBI B Tpade.CrnocoObl HaX0XKISHUS MUHH-
MaJIbHBIX MapuIpyToB, CBA3BIBAIOIINX 3aIaHHBIC BEP-
mmHbl rpaga.Onpenenenue cTpyKTypsl rpada: cBs3-
HOCTH rpada, XapakTeprucTHIecKue Jrcia rpada
(BHEILIHE U BHYTPEHHE YCTOHYMBbBIE MHOXKECTBA BEP-
uH).Onpenenenrue pEOEpHOro U BEPIIMHHOTO XPO-
MaTUYECKHUX Yuces.rpada.

Hroro 10
5 DkctpemanbHble 331a41 | ATropuT™ JleHKeTpbl HaX0XKACHHS KpaTdalInx 10 |OIIK-1
Ha rpagax MapuIpyTOB, CBA3BIBAIOLINX 33JaHHYIO BEPILINHY BCe-

MU JpYTUMU BeplinHamu rpada. TpaHcropTHbIE CeTH
U MOTOK Ha ceTu. Anroput™m @opaa-dankepcona BbI-
YUCJICHUS] MAaKCUMaJILHOTO TIOTOKA B CETH.

Htoro 10

Hroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Buabpl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMUpPYEMbIe KOMIIETEHIHH

vy L =
= a =
S i
Buasr camocTosTensHOM & > O
HasBanus pasnenos 5 - &5 @OpMBI KOHTPOJIA
paboTsl 2 s 2
S S
& o 2
~ S/
3 cemecTp
1 BBoaubIe NOJIOKEHUA [TpopaboTka JIEKITMOHHOTO 4 OIIK-1 KoHcnexT caMmonoaroros-
Marepualia ku, Tect
Htoro
2 MuoxectBa [ToaroroBka k mpakThye- 4 OIIK-1 KoHcnexT caMonoaroros-
CKHM 3aHSTHSIM, CEMHHA- ku, Tect
pam
[IpopaboTka TeKIHOHHOTO 5
Marepuaia
OdopMmieHre OTYETOB IO 8
J1abopaTOpHBIM paboTam
Hroro 17
3 IlepexntoyaTenbHbIE [ToaroroBka k mpakTuue- 4 OIIK-1 KoHcmiexT caMoImoaroros-
byHKIIMN CKHM 3aHSTHSIM, CEMHUHA- ku, Tect
pam
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[TpopaboTka JIEKITMOHHOTO 4
Matepuana
OdopmiieHre 0TIETOB TIO 5
naboparopHbeIM paboTam
Hroro 13
4 T'padst [ToaroroBka K npaxkTu4e- 4 |OIIK-1 Koncnexr camonoaroros-
CKUM 3aHSATHUSAM, CEMUHA- ku, Tect
pam
CamocTosTenbHOE U3yye- 2
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
OdopmiieHre 0TIETOB 110 10
naboparopHbIM paboTam
Hroro 16
5 DkerpemanbHbie 3amaun | [IpopaboTka JTEKIMOHHOTO 12 |OIIK-1 Koncnekr camonoaroros-
Ha rpadax MaTepuana ku, OTuer o naboparop-
HOU te, TecT
OdopmiteHre 0TIETOB 1O 10 ofi pabore, Tec
JabopaTOpHBIM paboTam
Hroro 22
Hroro 3a cemectp 72
Uroro 72
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
Oamn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
Koncnexr camonoaroros- 10 10 10 30
KU
OTueTt no nabopaTopHOi 10 12 12 34
pabore
Tect 12 12 12 36
Htoro makcumyM 3a nepu- 32 34 34 100
Oon
Hapacratomum urorom 32 66 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT O0aTOB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopuUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Hosukos, ®. A. J/IluckpeTHass MaTeMaTrKa JijIsi IPOrPaMMHUCTOB : Y4eOHOe 1mocoOue i BYy30B
/ ®@. A. HoBukoB. - 2-¢ u3n. - CII6. ; M. ; Huwkauiit Hosropon : ITurep, 2007. - 363[5] c. : uin. - (YueOHHK
Ju1s By30B). (Hamuure B onbnmoreke TYCVYP - 80 9k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Xarraptu,Pon. /luckpernas matemaTtuka /it nporpammuctoB. Ilep. C anrnuiickoro: YuebHoe
nmocobwue 1y1s By30B. — 2-¢ u3.,101L.:-M.: Texnocdepa, 2005. — 393c. (manuuue B 6mbmuorexke TYCVYP - 33
9K3.)

2. Makoxa, A.H. [JluckpetHas marematuka. YuyeOHoe mocoOue [jIi  BY30B. —
M.:®usmatiut, 2005, 368c. (Hanuuue B onbdamoreke TYCVYP - 30 9k3.)

3. amopes,C.Jl. MaTemaTrueckas Jioruka. Kypc Jeknuii U mpakTHUYECKUX 3aHATHH. YdeOHoe
noco6bue a7 By30B. BXB — IetepOypr, 2005.-410c. (nanmune B 6ubmmuorexe TYCVYP - 59 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. 3ro3pkoB B.M. 3agaun v ynpakHEHUsI 110 MAaT€MAaTUYECKOM JIOTUKE U TEOPUU AJITOPUTMOB.
YuebHnoe meronudeckoe mocodbue. Tomck: TYCVYP, 2007. (manuune B 6nbmrorexke TYCVYP - 30 9k3.)
2. XKwuranosa E. ®@.[luckperHas MareMaTuka: yaeOHOE METOUYECKOE TIOCOOHE. /ISl TPOBEICHUS
NPaKTUYECKHUX 3aHATHH U nabopatopHbix , CamocrosTenbHbIX padoT Tomck:-2007T. [DIeKTPOHHBIN pe-

cypc] - Pexum nocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mara oOpareHus:
30.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

J1s1 a1 ¢ HAapyIIeHUsIMH 3PEeHHs:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM MIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. OO6pa3zoBarenbHblil IOpTad yauepcurera (http://edu.tusur.ru,

2. Pecypcel Ha calite 6ubmmoTeku - https://lib.tusur.ru/ru/resursy/bazy-dannyh.

3. DmnekrpoHHO - bubnuoreunas cucrema DbC Jlanb

4. (http://e.lanbook.com/books/element.php?pll 1d=56237).

13. MaTtepuaibHO-TEXHMYECKOE 00ecrieuyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneyeHue

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE ofecredeHne J1JIs J1adopaTOPHbIX padoT

JlaGopatopust CAITP

yueOHas ayTuTOpHsI 71l IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayAUuTOPHS IS TIPO -
BEJICHUS 3aHATHH JJaOOPATOPHOTO TUIIA, TIOMEIIEHUE IS CAMOCTOSATEIHFHON pabOThI

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 321 ayn.

Ornrcanre UMEIOIIETOCsS 000PYI0BaHHUS:

- UnrepaktuBHas gocka SmartBOARD;

- Mounutop SVGA;

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

- [Ipoextop LG RD-DX 130;

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

- Cucremusriit 60k Intel Cekeron 2.93CHz KC-1 (2 mt.);

- Cucremusiii 010k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka mapkepHasi;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpemnoaBarers.

[IporpammHuoe 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

— MySQL

— OpenOftice 4

— SWI-Prolog-Editor

— Visual FoxPro 9.0 Professional
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13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
Bompoc 1.
[TycTh A — MHOXXECTBO UHCEII, KOTOPBIE ACTATCS HA 2, B — MHOXKECTBO YMCell, KOTOPhIE JENSTCS Ha
3:A=1{2,4,6,8,12,14,18 },B={3,6,9, 12, 18 }.
Ornpenenuth, 4eMy paBHO MHOXKECTBO A & B.
Otger.
1. A & B={6}.
2A&B={6,12,18}.
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3. A& B={6,12,14}.

Bomnpoc 2.

VYKkazaTh KOHEUHBIE BEPIIMHBI 3i1epoBoii nenu B Heorpade G =(X,U), ecru 37€MEHTHI Iij ero MaT-
pHILIBI CMEXKHOCTH R MMEIOT 3HaUeHMs: yKa3aHHbI B MaTpULE:
R1234567

10300000

23010310

30101200

40010001

50320001

60100001

70001110

Ortser.

1.5;3.

2.4;7.

3.1; 7.

4. sitnepoBoi 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 NpaBUIIbHYIO 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 TOTria ¥ TOJIBKO TOT/a, KOr/a:

Ortger.

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 genuteneM”, rae R = {(a,b); a, b - anmemenTsr M; a - genutens b}, KOTOPOE BHITOIHIECTCS
JUTS TIap :

{(1,1), (1,2), (1,3), (1,4), (L,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 BBIMOIHAETCA 3aJaHHOE OTHOIICHHUE.

Ortger.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).

R123456

1.110111

CornacosaHa Ha noprane Ne 28488 1



2010101

3001011

4000100

5000010

6000001

3).

R123456

I.111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

Mapmpyrom B rpade G=(X,U) Ha3bIBaeTCs NOCIEI0BATENLHOCTS!

1. BepmuH 3 MHOKecTBa X U péoep 3 mHokecTBa U rpada G=(X,U).

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

KOTOpasi HAaUMHAETCs U 3aKaHUMBAETCS B BEPIIMHAX JaHHOTO rpada.

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

B KOTOPO COCEAHME BEPIIUHBI — CMEKHBIE.

Bompoc 8.

Kommnonenra 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 OJTHY KOMIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aUMHO 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 — norngeckoro tuma?

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

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 pé0pa-neTiu:

1. paBHa 2.

2. He MeHbIIle, YeM 2

3. ABISIETCS HYJIEBOM CTPOKOM.

4. paBHa 6.

Bompoc 12.

VYkaxuTe 11e7b MUHUMH3AIUHN OylIeBbIX (PyHKIUI.

YeM mpolie aHATUTHIECKOE BBIPAKEHUE PYHKIHH:

1. TeM S5KOHOMUYHEE OHA B AKCIUTyaTallHH;

2. TeM IpoILE ee MpaKTUIYecKas peaqu3alis Ha paaruodIeMeHTax;

3. TeM MeHbIIIe OMUOOK MPH €€ MPAKTUICCKON peaTn3allii;

4. PKOHOMHUYHEE U MPOILE ee MPAKTUIYecKas peaqu3alys Ha HHTErPAIbHBIX MUKPOCXEMaX.

Bomnpoc 13.

CyMMa cTpOK MaTpHIlbl HHIMACHTHOCTH OPUEHTHPOBAHHOTO Tpada 6e3 merenb:

1. paBHa 2.
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2. HEe MCHBIIIC, YeM 2

3. sBJSIETCS HYJIEBOM CTPOKOM.

Bompoc 14.

Ha ocHoBanum Tabmuilkl HICTUHHOCTH OWHapHBIX omnepanuid onpeaenuts CJAH® omepanun x1 ~
x2.

Otger:

1. x1x2 +—x1 —x2;

2.x1+x1 x2;

3. x1x2 +x1 x2.

Bomnpoc 15.

Berancnuts 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-BenHa .

N3 100 npuexaBmux TypucToB 75 3HAIN 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 TypHUCTOB 3HaIH 00a SI3bIKA.

3. 73 Typucta 3HaM 00a SA3bIKA.

4. 74 typucta 3HaMH 002 A3BIKA.

Bomnpoc 19.

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

DNIEMEHTHI 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 BEpUIMHBI IPOXOJUT MIEPOB LIUKII B JAHHOM Tpade.

Orser.

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

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

3. B nannom rpade G He comep KUTCs DIIIEPOB ITUKIL.

4. DiinepoB nukia B rpade G mpoxoAauT yepe3 BepIIUHbI C HEYETHBIMU HOMEpPaMH.

Bomnpoc 20.

Onpenenuts mnepudepuiinple W HeHTpaibHble BepiimHbl B Heop.rpade G=( X, U), toe 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,
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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.
Ortger.
1. Ilepudepuiinbie Bepmunsl: 1;3. LlenTpanbHbie BepmnHbL: 7; 6.
2. llepudepuiinbie BepmmHbl: 1;4. [leHTpansHble BepmuHbL: 7; 6; 5.
3. Ilepudepuiinbie Bepiunbl: 1;2;4. LleHTpansHble BEpIIMHEL 7; 6.

14.1.2. Tembl 1a00paTOpHBIX padoT

.MHoxecTBa - criocoOs! 3aganus . Onepanuu HaJ MHOKeCcTBaMU.Jl0Ka3aTebCTBa paBEHCTBA MHO-
JKECTB.

[Tepexmtouarenbuble GyHKINN.CrIOCcOObI 3a/1aHus MepeKIodaTesibHbIX (OyneBbIX (yHKIMI). AHa-
JAUTHYEeCKUe (POPMBbI IPEACTABICHUS JIOTHYECKUX (QYHKIUH.

Anroput™m JleKcTpbl HAXOXKIEHUS KpaTyalllinX MaplIpyTOB, CBS3bIBAIOLINX 3aJaHHYIO BEPIIUHY
BCEMH JPYTUMH BepIIMHAMU rpaga.

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

14.1.3. Bonpochbl Ha caMONIOATOTOBKY

Anroputm JlefKcTpBhl.

Aunroputm Mary-Belicmana.

Mertop noucka B LIKPUHY.

Merton 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 ..., 00JIa1afoIuX OOIIKUM JJIS BCEX ... CBOMCTBOM.
OrTBeT.
1. mpeamMeToB, 00BbETUHEHHE, OTHUM.
2. 00BEKTOB, XapaKTEPUCTUUECKUM, COBOKYITHOCTb.
3. coOpaHue, OJMHAKOBBIX CYITHOCTEH, KaUeCTBEHHBIM.
Bormpoc 2.
[lycts B 11 A - ecTh HEKOTOpPbIE MHOKECTBA
UYto o3HauvaeT 3anuck: 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?

OrTBeT.

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

2. A+B={2, 4, 6}.

3.AtB={4,5,6, 2}.

Bomnpoc 4.

[lycTh A — MHOXECTBO YHUCEN, KOTOPbIE JEIATCS Ha 2, a B — MHOXECTBO YHCEIN, KOTOPBIE AENSTCS
Ha 3:
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A=1{2,4,6,812},B={3,6,9,12, 18 }.

Torma A*B =7
OrTBerT.
1. AsB = {6}.

2. A-B= {6, 12, 18}.
3.AB={2,3,6,12}.

Bomnpoc 3.

3anucaTh 3aKOH KOMMYTaTHBHOCTH (1711 OOBEAMHEHUS ).
Orser.

l.LA+B=B-A.

2.A+B=A°*B.

3.A+B=B+A.

Bomnpoc 6.

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

l.LA«-B=B-A.

2.A-B=A+B.

3.A-B=B+A.

Bomnpoc 7.

3anucaTh 3aK0OH 1€ MopraHna.

Orser.

1.~ (A+B)=—A+"B.

2.7 (A+B)=—A+—B.

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

Bompoc 8.

3anucaTh 3aKOH paclieruicHUe (CKICHBaHUE).

Orser.

1.(A*B)+(A*B)=—A

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

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

Bompoc 9.

BceraButh mpomnyiieHHbIE clIOBa B OINpPENETICHUE: ... MHOXKECTBA, JIE€MEHThl KOTOPBIX HEJb3A ...
HA3BIBAIOTCS HECUCTHBIMHU.

Ortser.

1. mocnenoBaTeNbHbIC; MIEPECTABISTh.

2. nepeHymMepoBaTh; OECKOHEUHBIE.

3. KOHEYHBbIE; IEPEHYMEPOBATh.

Bompoc 10.

BcraBuTh MponylieHHbIE CI0Ba B ONPEIEIEeHUE:

JIBE YIOPSIIOYCHHBIE NaphlI (X, y) ¥ (U, V) paBHBI MEXY c000ii Toria ¥ TOJIBKO TOT/ia, KOrja ... .

Ortger.

l.kormax=vuy=u.

2.Kormax=u.

3.KOTHAX =UHYy=V.

Bomnpoc 11.

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

Ortger.

1. HEYNOPAIOYEHHBIX; OAHOMECTHBIM.

2. HEYNOPAIOUYEHHBIX; IBYMECTHBIM.

3. yHOpsiA04EHHBIX; BYMECTHBIM.
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Bompoc 12.

Kakue TOYkM Ha MHOXECTBE IEHCTBUTEIHHON IUIOCKOCTH HAXOOATCS B OTHOIIEHWU "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 KOOpAWHATaMH (X, ) .

Bomnpoc 13.

Omnpenenuteb pe3ynbrar onepanuu X \ 'Y, eCiii U3BeCTHO, 4TO X — MHOXKECTBO OTIIMYHUKOB B CTY-
JIeH4eCKol rpymnmne, Y — MHOKECTBO CTYJICHTOB I'PYIIIbI, MPOKUBAIOIINX B OOIIEKUTHH.

Ortger.

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

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

3. X\Y — TOJIbKO OTIMYHUKH TPYIITIHIL.

Bompoc 14.

Onpenenuth pe3yiapTaT MepecevyeHrs MHOXKeCTBa X BCeX MPSIMOYrOJIbHUKOB U MHOXKECTBA Y BCeX
pPOMOOB.

Ortser.

1. X * Y — MHOXeCTBO pOMOOB HE MPSIMOYT OJIbHUKOB.

2. X « Y — MHOXECTBO pOMOOB U MPSIMOYTOJIbHUKOB.

3. X * Y — MHOXECTBO BCEX KBaJpaTOB.

Bomnpoc 15.

Jlatb ompeneneHne KOMIIOHEHTBI CBSI3HOCTH Tpada.

Ortser.

1. KommoneHTa cBsi3HOCTHU Tpada — 3TO CBA3HBIN Tpad.

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

3. KommonenTa cBS3HOCTH rpada — 3T0 HaMOOJIBIINI M0 BXOXKACHUIO BEPIIMH CBSI3HBIN moarpad
JaHHOTO Tpada.

Bompoc 16.

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

Ortger.

1. CreneHb BEpIIUHBI X1 U3 MHOXKECTBA X MO MaTpuile R TOru4ecKkoro Tuma BEIYUCIUTH 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 DJIEMEHTA I ,I7I€ ] — HOMEP BEPIIUHBI
rpada G, koTopas cBsizaHa pedpOM C BEpPIIUHOH Xi.

Bomnpoc 17.

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

Ortser.

1. Pa3zmep marpunpsl Mmetpuku M pasen 8x13.

2. Pa3mep matpuiel MmeTpuku M paBen 13x8.

3. Pa3mep marpuusl MeTpuku M paBeH 8x8.

4. Pa3zmep matpulibl MeTpuku M paBeH 13x13.

Bompoc 18.

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

Ortger.

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

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

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

Bomnpoc 19.
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Onpenenuth ceMEMCTBO MaKCUMalbHBIX MycThIX moarpadoB S mis rpadpa G=(X,U), roe X=
{1,2,3,4,5}, ecnu ¢ momoiiplo anroput™Ma Mary-Beiicmana moirydeHa MUHUMasIbHas (opma IpousBese-
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.

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

Ortger.

1. K=4.

2.K=2.

3. K=3.

4. K=5.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJIUIOB MPEIyCMOTPEHBI TOMOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

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

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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