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(TYCYP)
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LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
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QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM

Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 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 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ok3ameH: 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 » 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 (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpeHa u onodpena Ha 3acemanuu kadeapslr KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

Jouent Kadeapa KOMIbIOTEPHBIX CH-
CTEeM B YIIPABICHUU U MPOCKTUPOBA-
Huu (KCVII) E. ®@. ’Kuranosa

3aBenyronmii o0ecnieunBaromeii kag.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHAa ¢ (DaKyIbTETOM U BBINTyCKaroweil kadeapoii:

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

KCVYII 10. A. llypeirun
OKCIIEepTHI:

JOTICHT TyCyp, Kadeapa KCVYII H. 1O. XabuOymina

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

1.1. lleau TUCUMIIAHBI
[enbto qucummiaunsbl “/luckpeTHas MareMaTHKa” SIBISIETCSI pa3BUTHE Y CTYJEHTOB CIIOCOOHOCTH K
CcaMOOpraHu3aluy, CaMo0Opa30BaHUIo,
a TaKKe CIIOCOOHOCTH pelllaTh CTaHIaPTHBIE 3a/1a41 MPo(ecCHOHANbHON AEITEIbHOCTH HA OCHOBE
UH(POPMALMOHHON 1 OnbIorpaduueckon KyabTyphl C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIOH -
HBIX TEXHOJIOTUH U C y4€TOM OCHOBHBIX TpeOOBaHUI MHPOPMALIMOHHON O€30MMaCHOCTH.

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

CTBYIOILUE.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «Iuckpernas matemarukay (b1.5.19) otHocutes k 6moky 1 (6azoBast 4acts).
[TpenmecTBYIOMMUMH TUCIMIUTMHAME, (POPMHUPYIONIMMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MaTHka, MaTemaruka.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI TMCIUTLIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETESHIUI:

— OK-7 CiocoOGHOCTh K cCaMOOPTaHU3AIMH U CAMOOOPa30BaHUIO. ;

— OIIK-5 Crnoco6GHOCTh pemath CTaHAApTHBIE 3aJaudl MPOQECCHOHATBHOM ACATEIHPHOCTH Ha
OCHOBE MH(POPMALMOHHOW U OMOIMorpaguueckoi KyabTypbl ¢ NPUMEHEHHEM HH()OPMAIMOHHO-KOMMY -
HUKAIlMOHHBIX TEXHOJIOTUH U C Y4ETOM OCHOBHBIX TpeOOBaHUN MHGOPMAITMOHHOIN 0€30I1aCHOCTH. ;

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 -
METO/laMH ONTUMHU3ALUK Ha Tpadax v ceTsx

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI

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 32 32
IIpopaboTKa JEeKIMOHHOTO MaTepuana 32 32
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 8 8
TEOPETUYECKON YaCTH Kypca
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHuIb! 5.0 5.0
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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 =
P S < S 20
HazBanus pa3aenoB TUCHUIUIMHBI i a, e, o 2 2 &
= =l = 30 =
= 5 28 §i
e S >
3 cemecTtp
1 BBoaubIe NOJIOKEHUSA 2 0 4 6 OK-7
2 MHoxecTBa 8 8 16 32 OK-7, OIIK-5
3 [lepexnrouaTenbHbie QYHKITUU 10 14 16 40 OK-7, OIIK-5
4 T'padst 10 14 22 46 OK-7, OIIK-5
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 6 0 14 20 OK-7, OIIK-5
Hroro 3a cemectp 36 36 72 144
Uroro 36 36 72 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aesnoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCHUILIKH (110 JIEKIHUIM)
g 5 £
3 S 5
& 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
MU JTUCIHATLTATHAMHE
Hroro 2
2 MHoxecTBa OCHOBHBIE TIOHSTHS TEOPUU MHOXKECTB, CIIOCOOBI 3a- 8 OK-7
nanus. AnreOpa MHOecTB. Onepanuu HaJl MHOXKe-
ctBamu.OtHomeHus. [ IpencraBienre MHOXKECTB U OT-
HomeHuit B OBM.
Hroro 8
3 [lepekntouaTenbHble Onpenenenune. Crnoco6s! npencrasienus [1D.byness 10 | OK-7,
¢byHKIIU ¢ynkuuu (b®). OyHKIMOHANbHAS TOTHOTA, GYHKIHU- OIIK-5
OHAJILHO TOJIHbIE 0a3uchl. MeToabl MUHUMH3ALUN
b®.
Hroro 10
4 I'pader OcHoBHBIE TOHATHS TeOpHH TpadoB.MapuipyTsl U 10 | OK-7,
nyTH B rpadax/lepeBbs u HarpyxeHHbIe Tpadnl. Ha- OIIK-5
XO)KJIEHME MMHUMaJIbHOTO 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- 6 OK-7,
Ha rpadax ¢a.Packpacka BepmuH rpada, Packpacka pébep rpa- OIIK-5
a,
Hroro 6
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
:I .
‘E) ; ‘S E ®o
5 < & 2. PMBI KOHTPOJIS
3 = S 3
~ = O
OK-7 + + + KonrtponrHnas padora, Koncnekr
CaMOTIOATOTOBKH, 3aIlIuTa OT4e-
Ta, OTYeT 1o JTabopaTOPHOI pa-
6ote, Tect, OTUeT Mo MpakTUye-
CKOMY 3aHSITHIO
OIIK-5 + + + KonrtponpHnas padora, Koncnekr
CaMOIIOATOTOBKH, 3allIuTa oT4ye-
Ta, OTyeT 1o J1abopaTopHOIL pa-
oore, Tect, OTueT Mo MpakTHUe-
CKOMY 3aHSITHIO
6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

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

Haszpanus paznenos

HaumenoBanue mabopaTtopHbIX padoT

TpynoeMKocCTsb,

9

dopmupyembie
KOMIIETEHIIUN
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3 cemecTp

2 MHoxecTBa Jloka3zarenbCTBa paBEHCTBA MHOXKeCTB.CBOWCTBA OT- 8 OK-7,
HolIeHUM. Penienrne npuMepoB Ha MHOKECTBAX OIIK-5
Hroro

3 IlepexntouaTenbHble (bopMbl 3anMCH epeKIoYaTeNIbHBIX QyHKIMI. MeTto- 14 | OK-7,

byHKIIMN Il MUHUMU3aluu OyneBbix pyHkuuid.Iloctpoenue OIIK-5
CXEM I10 33JIaHHBIM JIOTHYECKUM (YHKLHUSAM.
Hroro 14

4 I'pader YHapHbIe 1 OMHApHBIE ONEpaIlK HaJ rpadamH. 14 | OK-7,
CrpykrypHbIii anam3 rpada.Onpezenenue B rpade OIIK-5

KOJINYECTBO MapIIpPyTOB 3aJaHHON JuInHbIL. . Haxoxe-
HUe KpaTyaifero Mapuipyra B rpade.Haxoxnenue
MUHHMaJIBHOTO MapupyTa B rpade.OnpenencHue
MeTpuku rpada.Haxoxnenne MakCMMaabHOIO IOTOKA
Ha TpaHCIOPTHOH ceTu.CTPyKTypHBIN aHamu3 rpada.

Hroro 14

Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B
tabmmne 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIIH

3 @]
= z £
S i
Bunabr camocTosTensHOM ; > 0
Hassanwus pasnenon " = DopMbI KOHTPOJIS
paloTEI L s 2
S g =
a e g
= S
3 cemecTtp
1 BBoaHbIE NOJIOKEHUA [TpopaboTka JIEKITMOHHOTO 4 OK-7 KoHcnexT caMmonoaroros-
Marepualia ku, Tect
UTtoro 4
2 MHoxecTBa [IpopaboTka JIeKIIHOHHOTO 8 |OK-7, 3amuTa ortyera, Koncrekr
Marepuala OIIK-5 caMoIoAroToBkyu, OTyeT
1 TOPHOU T
OdopmiteHre 0TIETOB 1O 8 OO naboparoproi pabdore,
TYET MO MPAKTHIECKOM
JabopaToOpHBIM paboTam CT 10 Ip cexoMy
3aHATHIO, TecT
Hroro 16
3 IlepekirovyarenbHbIe [TpopaboTka JIEKITMOHHOTO 6 |OK-7, 3amura otyeta, KoHCIIEKT
GbyHKIIU Marepuaia OIIK-5 CaMoIIOAroToBKHU, OTUeT
OdopMieHHE OTYETOB 10 10 1o HP%KTH%CKOMY 3ami-
nabopaTopHbIM paboTam THIO, lect
Hroro 16
4 I'pader CamocTosTenbHOE U3yye- 8 |OK-7, 3amuTa otyera, KoHcnekr
HHE TeM (BOIIPOCOB) TEOpe- OIIK-5 CaMOIIOJTrOTOBKH,
TUYECKOM YacTu Kypca Kontponsnas padora, OT-
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OdopmiteHre 0TIETOB TIO 14 4eT 1o JabopaTopHOM pa-
JabopaTOpHBIM paboTam oore, Tect
Hroro 22
5 DkerpemanbHbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 14 |OK-7, Koncnekr camonoaroron-
Ha rpadax Marepuaia OIIK-5 k1, KontponbHas padora,
Vroro 14 Otyet mo maboparopHOn
pabote, Tect
Hroro 3a cemectp 72
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 108
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banjabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3amura oTUeTa 4 4 4 12
Koncnekr camonoaroros- 9
KH
KontpossHas pabora 12
OtyeTt no nabopaTopHOM 12
pabote
OTt4er 1o NpaKkTUIECKOMY 6 4 6 16
3aHATHIO
Tect 3 3 3 9
Hroro makcumym 3a nepu- 24 22 24 70
on
DK3aMeH 30
Hapacraromum ntorom 24 46 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basnel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. HoBukos, ®@. A. JluckpeTHas MaTeMaTHKa Jjisl IPOTPaAaMMHUCTOB : YueOHoe mocodue it By30B
/ ®. A. HoBukos. - 2-¢ u3a. - CII06. ; M. ; Hmwkauit Horopog : ITutep, 2007. - 363[5] c. : wn. - (YueOHux
1Utst By30B). (Hanuuue B 6ubnuoreke TYCVYP - 80 3k3.)

12.2. lonostHUTEILHAS JIATEPATYpa

1. Xarraptu,Pon. JIuckpernas matemaruka ais nporpammuctoB. [lep. C anrmmiickoro: YueOHoe
nocobue s By30B. — 2-¢ u3f.,jaoi.:-M.: Texaocdepa, 2005. — 393¢. (manuuue B 6udbmmorexke TYCVYP - 33
9K3.)

2. Maxkoxa, A.H. [luckperHas wmaremarhka. YueOHOe 1ocoOMe s  BY30B. —
M.:®usmatiut,2005, 368c. (Hamuuue B 6nbamnoreke TYCVYP - 30 5k3.)

3. IHanopes,C.. maremarnueckasi joruka. Kypc Jeknuii ¥ mpakTH4eCKUX 3aHATHH. YueOHoe
nocobwue 1151 By30B. bXB — IletepOypr, 2005.-410c¢. (manuune B 6udmorexke TYCYP - 59 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKH e MOCO0Uus

1. 3ro3pkoB B.M. 3ajgaun u ynpaxxHeHHs 110 MaTeMaTHUYECKOW JIOTHMKE U TEOPUHU AJITOPUTMOB.
Yyebnoe meromuueckoe mocodue. Tomck: TYCVYP, 2007. (nanuuue B 6nbamoreke TYCVYP - 30 9k3.)

2. Xwuranosa E. ®@.[luckperHas MareMaTuka: yueOHOE METOUUYECKOE TTOCOOUE. /ISl TPOBEICHUS
MPaKTUYECKUX 3aHATUH M abopatopHbIx , CamocTosaTenbHBIX padoT Tomck:-2007T. [DneKTpOoHHBIH pe-
cypc] - Pexum pocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mata oOpamieHwus:
26.05.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIIH.

Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe FJIEKTPOHHOTO TI0KYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

CornacoBaHa Ha noprane Ne 27755 8



— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1.06pazoBarensHbIil noptan yauBepcuteta (http://edu.tusur.ru, http:/lib.tusur.ru).

2. 2. Pecypcsl Ha caifte 6ubmmoteku - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya.

3. 3. DnekrpoHo - 6ubmmoteunas cuctema IbC Jlanp (http://e.lanbook.com/books/element.php?
pll_1d=56237).

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

13.1. O6uue TpeGOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecrie4eHHI0
AUCHMILTAHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTUUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHKHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHIeCKue Ui-
JIIOCTPALIMHU IO JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHOe odecrnedyeHue sl JIadOpaTOPHbIX padoT

Jlaboparopust ”HPOPMAIIMOHHBIX TEXHOJIOTUI

ydeOHas ayTuTOPHs JIJIsl TPOBEICHUSI 3aHATHH MPAKTUYECKOTO THIIA, YIeOHas ayTuTOpUS IS PO -
BEJICHHS 3aHITHIA TaOOPAaTOPHOTO TUTIA, TOMEIIEHUE JIJISI CAMOCTOSITEIILHOM PabOThI

634034, Tomckas obnactse, . Tomck, Bepmnuna ynuia, a. 74, 323 ayn.

Ornucanmne UMERIIErocs 000PYIOBAHNUS

- [ITK Ha 6a3e IBM PC/AT (4 mrt.);

- [ISBM DURON SWS 40;

- [IBM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I3BM VIVO D 133 (2 mr.);

- KomnbrorepP WS2;

- [ISBM "AMSTRAD";

- Jlocka mapkepHasi;

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto mpenogaBarers.

[IporpammHuoe obecrieueHue:

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000pyIOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

Bormpoc 1.

ITycth A — MHOKECTBO YHCEN, KOTOPBIE IETATCS Ha 2, B — MHOYKECTBO YUCEIl, KOTOPBIE AENATCS Ha
3:A=1{2,4,6,8,12,14,18 },B={3,6,9, 12, 18 }.

Onpenennuts, 4eMy paBHO MHOXkecTBO A & B.

Ortser.

1.A & B={6}.

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

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

Bormpoc 2.

VYka3zaTh KOHEUHBIE BEPIIUHEI ditniepoBoil ienu B Heorpade G =(X,U), ecnu 2IeMeHTHI 1] ero Mat-
pHUILBI CMEXKHOCTH R MMEIOT 3HAYEHUS: yKa3aHHBI B MATPULIE:

R1234567

10300000

23010310

30101200

40010001

50320001

60100001
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70001110

OTtBer.

1.5;3.

2.4;17.

3.1; 7.

4. sitnepoBoii 1ieru, B anHoM rpade G =(X,U) , HeT.
Bompoc 3.

VYkakuTe npaBWIbHYIO 3alIMCh 3aKOHA ¢ MopraHa.
1.~ (x1 +x2) =—(x1*x2)

2.7 (x1 +x2)=x1°+x2

3.7 (x1 +x2) =—x1+—x2

4.~ (x1 +x2)=—x1+—x2

Bompoc 4.
VYKaxure NpaBUIbHYIO 3aMIUCh 3aKOHA CKJICHBAHUS.
l.xy+-yx=y

2.Xy+t " yxX=Xxy

3.xy+t"yx=x

4. xy+—-yx=x+lI.

Bomnpoc 3.

JIBe ymopsimoueHHbIe Taphl (X, y) 1 (U, V) paBHBI MEXY COOOM TOTIa ¥ TOJIBKO TOT/Ia, KOT/a:

Ortser.

l.y=vw.

2.x=u.

3.X=uuy=v.

4.x=vuy=u.

Bomnpoc 6.

s snementoB MHOXkecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBUTh MaTpuily OMHAPHOTO OTHOIIEHUS R
"OprTh Henutenem”, rae R = {(a,b); a, b - anementsr M; a - nenurens b}, KOTOpOE BBHIMOMHISTCS ISl Tap :
{(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 oTBeTEe NpUBECTH
napsbl, 1151 KOTOPBIX BBITIOIHSAETCS 3aJaHHOE OTHOILICHUE.

Ortser.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).
R123456
1.110111
2010101
3001011
4000100
5000010
6000001

3).
R123456
L111111
2010101
3001001
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4000100

5000010

6001001

Bomnpoc 7.

Mapmpyrom B rpade G=(X,U) Ha3bIBaeTCs NOCIEI0BATENLHOCTB!

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

2. BepuIMH U3 MHOXecTBa X U pédep n3 muoxectsa 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.

Kommonenra cBsi3HOCTH Tpada — 3T0:

1. cBs3HBIN noarpad 3aganHoro rpada. .

2. gacTh rpada.

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

Bomnpoc 9.

JlaTh MOJIHYIO XapaKTEepUCTUKY CBSI3HOMY HEOPUEHTHPOBAHHOMY rpady.

1.ConepXUT TOIBKO OJJHY KOMIIOHEHTY CBA3HOCTH.

2. ColepKHT TOJIBKO OJTHY KOMIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aUMHO JJOCTUKHMBI.

3. Bce BepiMHbI B3aMMHO JOCTHUKHUMBI.

Bompoc 10.

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

1. Bepmunsl rpada G x5 1 X8 B3aMMHO HE JOCTHKUMBI.

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

3. Bepmunsel x5 u x8 B rpadpe G — HecMexxHbIE.\

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

Bomnpoc 11.

CyMMa CTpOK MaTpHIlbl HHIUICHTHOCTH OPUEHTUPOBAHHOTO Tpada, eciau TpEM BepIIMHAM HMHIIH -
JIEHTHBI pé0pa-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 SKCIUTyaTallHH;

2. TeM IpoILE ee MpaKTUIYecKas peaqnu3alis Ha paaruodIeMeHTax;

3. TeM MEHbIIIe OMMUOOK MPH €€ MPAKTUICCKON peaTn3alui;

4. PKOHOMHUYHEE U MPOILE ee MPAKTUIYecKas peaqnu3alys Ha HHTErPAIbHBIX MUKPOCXEMaX.

Bomnpoc 13.

CyMMa cTpOK MaTpHIlbl HHIUACHTHOCTH OPUEHTHPOBAHHOTO Tpada 6e3 meTenb:

1. paBHa 2.

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

Ortger.

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}.
Ornpeaenurs 371€eMEHThl MHOXKeCTBa M.

Ortser.

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}.

Ortser.

1. M1 = M2;

2. M1 > M2;

3. M1 #M2;

4. MI<M2;

Bompoc 18.

Pemnts 3ama4y ¢ moMouipto auarpamm Ditsiepa-BenHa .

N3 100 npuexaBmux TypucToB 75 3HAIM HEMEIKUH SA3bIK U 83 — hpaHIy3CKHIA.

15 gyenoBek He 3HATM HU HEMEIKOT0, HU (ppaHiry3ckoro. CKOJIBKO TYpUCTOB 3HAJIU 00a AT s3bIKa?

Ortser.

1. 70 TypucToB 3HaM 00a S3bIKA.

2. 58 TypUCTOB 3HaIH 00a SI3bIKA.

3. 73 Typucta 3HaM 00a SA3bIKA.

4. 74 typucta 3HaMH 002 SA3BIKA.

Bomnpoc 19.

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

DNIEMEHTHI 1) MaTpHUIlbl CMeXXHOCTH R Heop. rpada G UMEIOT clieayromye 3Ha4eHUs :

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

Onpenenutp, yepes Kakue pedpa 1 BEpIIMHBI IPOXOIUT SMIEPOB LIUKII B JAHHOM Tpade.

Ortger.

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

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

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

4. DiinepoB nukia B rpade G mpoxoAauT yepe3 BepIIUHbI ¢ HEYETHBIMUA HOMEpPaMH.

Bomnpoc 20.

Onpenenuts nepudepuiiHple W IeHTpaldbHble BepumHbl B Heop.rpade G=( X, U), rone X =
(1,2,3,4,5,6,7), mo ero marpuiie MmeTpuku M, anmementsl m(ij) umeroT 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.

Ortger.

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

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

3. Ilepudepuiinbie Bepmunbl: 1;2;4. LleHTpansHble BEpIIMHEL 7; 6.
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

Bomnpoc 1.

[Mpusectu xk CAH® OyneBy pyHKIHIO:

f(x,y,2) = xy * yz

L. f(x,y,z) =xy + ~x (y tx2) ~(x(y + 2) + yz);

2. f(x,y,2) =~(x("y + 2) + yz) ;

3. f(x,y,z) = xy + y—z;

Bomnpoc 2.

IIpusectun kK KH® dopmyny: f (x,y,z) =x"y + Xy + X ~Z.

Otger:

L f(x,y,z) = (x T y)( 7X +7y + ~2);

2.f(x,y,z) =~ (x(y+z) t yz) ;

3. f(x,y,2) = (x + y)(x + y2).

Bomnpoc 3.

Iyers A= {1,2,,3};B=1{3,4,5}. Torma

1LLAB={1,2,3}.

2.AAB={2,1}.

3.AB={1,3}.

Bompoc 4.

ITycts A={1,2,3,4,5}; B=1{3,4,5}. Torna

IL.BVA={1,2,3}.

2B\A={2,3}.

3.B\A={"mycro" }..

Bomnpoc 5.

ycts A= {1,2,3,4,5}; B

1.LAUB={1,2,3,4,5,3,4,

2.AUB=={3,4,5,1,2,3,

3.AUB={1,2,3,4,5, 6}.

4. AB={3,4,6}.

5.AB=1{3,4,6,5}.

6. AsB={3,4,5}..

Bomnpoc 6.

.Ha muoxecTBe map Touexk (3, 6), (7, 42), (21, 15), (3, 28) 3agano orHomieHue R1 "umers oOmmit

JIETTUTENb, OTIIMYHBIA OT eAMHUIBI" . /{7151 KaKuX map TOYEK OHO BBIMOJIHAETCS ?

OTBET.

1. (3,28),(7,42), (21, 15),

2.(3,6),(7,42), (3, 28).

3.(3,6),(7,42), (21, 15).

3.(3,6),(7,42), (21, 15), (3, 28).

Bomnpoc 7.

.Ha muoxecTBe map Touexk (3, 6), (7, 42), (21, 15), (3, 28) 3agano orHomeHue R2 "umers o0mmit

JIETTUTENb, OTIIMYHBIA OT eAMHULBI" . [[71 KakuX Map TOYeK OHO HE BBIMIOJIHSIETCA?

OTBET.

1.(7,42),3, 6)

2.(3,6),(7,42), (21, 15).

3. (3, 28).

Bompoc 8.

.Ha muoxxectBe map Touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) )3amano orHomeHue R3
"HaXOIUTCS HA Pa3HOM PAcCTOSTHUM OT Hadaja KoopAuHar".

JIns Kakux map TOYEeK OHO HE BBINOJHAETCS?

1.((3,4), (-0, -5)), (1, 6), (3, 4)).

2. ((35 4): (-3’ 4))5 ((17 6)a (3’ 4)):

3.((1,6), (3, 4)),

4. ((35 4): (-3’ 4))5 (( 07 _5)5 (3’4))

3,4,5,6}. Torma

ol

{
j-
5

>

0}
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Bompoc 9.

Ha muoxectBe map touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) 3amano orHomenue R4 "

HAXOAUTCS Ha OJMHAKOBOM PACCTOSIHUU OT Hayasia KoopauHaTt".

Jns kakux map TOYEeK OHO BBINIOJIHAETCS?

1.((3,4), (-0, -5)), (1, 6), (3, 4)).

2. ((35 4): (-3’ 4))5 ((37 4)5 (O’ '5))”

3.((1,6),(3,4)), (3, 4), (-3, 4)).

Bomnpoc 10.

Ha muoxectBe nap touexk ((3, 4), (3,-4)), (-3, 4), (-3, -4)), ((3, 4), (-3, -4)),

((35 4): (-3’ 4))

3a/1aHo oTHOIIeHne RS " OBITh CHMMETPUYHBIM OTHOCUTENIBHO OCH X.

Jns Kakux map TOYEeK OHO BBINIOJIHAETCS?

1((3,4), B,-4)), (-3, 4), (-3, -4))..

2. ((35 4): (-3’ _4))’

3.((3,4),(-3,4)), (3, 4), (-3, -4)),

Paznen: rpadpsr.

Bompoc 11.

Hns rpada G(X,U), roe U= U= {(x1, x2),((x3, x2)), ((x3, x4)),((x1, x3)), (x1, x4) },

1o rpady ero JOMONIHEHUsT HAMMCAaTh MUHIUMAIILHOE BhIpakeHUe pou3BeaeHus [1 mornaeckux

MEepEeMEHHBIX X1, X2, X3, X4, MO3BOJIAIONIEE BHIJICIUTH MTOJIMHOKECTBA BepIiuH B rpade G, o0pasy-
Io1Me

BCE €r0 MaKCUMaJIbHbIE MOJIHbIE OArpadBbI.

Orser.

1. IT = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3. [I=x1x2++x2x3 x4 .

Bompoc 12.

I rpada G(X,U), roe U= {(x1, x2),(x3, x4), (x3, x2),(x1, x3), (x1, x4), (x2, x4)},

1o rpady ero JOMOIHEHUsT HAMMCAaTh MUHUMAIILHOE BhIpakeHUe pou3BeaeHus [1 mornaeckux

MepeMEHHBIX X1, X2, X3, X4, MO3BOJIAIONIEE BHIJICIUTH MTOJIMHOKECTBA BepIiuH B rpade G, o0pasy-
Io11e

BCE €r0 MaKCUMaJIbHbIE MOJIHbIE OArpadBbI.

Orser.

[.IT=x4+x1 +x2.+x3.

2I1=x1

+ x1x2 x4+ x2x3 .

3.1 =x1x2++x2x3 x4 .

Bomnpoc 13.

BrimonuauTs pédepHyro npaBmiibHyI0 packpacky rpada G(X, U), rre

U= {(ul=xl, x2),(u4 = x3, x4),(u2=x1,x3 ), (u3 =x2,x4 ),(uS =x1, x4)} . s pemeHus 1aHHOM 3a-

naun MetooM Mary-Belicmana noctpouts rpad G'(U, V), mist KOTOporo cocTaBUTh MUHUMAIIh-
HOE BbIpa-

kenue I1.

Ortger.

I[.IT=ul u4uS+u2ud uS+ulu2udu4.

211 =ulu2+ ulu2 u4+ u2u3.

3. [I=ulu2++u2u3 u4.

Bomnpoc 14.

Brimonuuts pédepHyro npaBmiibHyI0 packpacky rpada G(X, U), rue:

U={(ul=x1,x2),(u4 =x3,x4),(u2=x1,x3 ), (u3 =x2, x4)} , . Jlns pemeHuss 1aHHO} 3a/1a4l METOJIOM
Mary-Beiicmana noctpouts rpad G'(U, V), [u1st KOTOPOTo COCTaBUTh MUHHMaJIbHOE BhIpaxkeHue 11.

Ortger.

[.I1=ul u4 +u2u3.

211 =ulu2+ ulu2 u4+ u2u3.
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3. [I=ulu2++u2u3d u4.

Bomnpoc 15.

Jus rpada G(X,U), tne U= U= {(x1, x2),((x3, x2)),((x2, x4)), ((x3, x4)),((x1, x3)), ((x1, x4) },

1o rpady ero JOMOJIHEHUs HaMCcaTh MUHUMAalIbHOE BhIpaXkeHue npounsseneHus [1 mornueckux

MIEPEMEHHBIX Xi, X2, X3, X4, TO3BOJISIOIIEE BBIICIUTH MOJAMHOKECTBA BepIluH B rpade G, oOpasy-
o1ue

BCE€ €r0 MaKCHMaJbHBIC TTOJHBIC TOATPadbI.

Ortser.

1. T = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3.1 =x1x2++x2x3 x4 .

4.I1= x1x2x4+ x2x3 x4 + x1x2x3 +.x1x3x4.

Bompoc 16.

Brimostauth pé6epHyto npaBuiibHYIO packpacky rpada G(X, U), raoe

U= { (ul= (x1, x2),(u2=( x1,x3), (u3 =(x2, x4) } . Jlns pemenus naHHoi 3a1a4u MeToAoM Mary-
Beiicmana noctpouts rpad G'(U, V), a1 KOTOpOro cocTaBUTh MUHUMAaIbHOE BeIpakeHue I1.

Ortser.

[.II=ul +ulu2u3

2I1=ulu3+ulu2 +u2ul.

3. [I=ul+u2u3.

Bompoc 17.

Heop.rpad G 3aman matpureit cmexxaocta R.

DneMeHTHI 1] MaTpHIbl cMeXHOCTH R Heop. rpada G umerot cnenyromue 3HaueHust: 112 = 3; r27=
2;175=1;1r34=1,1r56 =3;176 =1; 135 = 3.

YKazaTh KOHIIEBbIE BEPILIMHBI 311epoBoii nenu B rpagde G.

Ortser.

1. KoH1ieBble BepIIMHBI SiJIEpOBOH 1IeTIH, coieprKaleiics B JTaHHOM rpade G, ecTb BepIInHbI 4; 6.

2. KoH1ieBpIeBepITMHBI SUIEPOBOH 1IEMTH, Coieprkamelics B 1anHoM Tpade G , ecTb BepuIuHs 3; 6.

3. KoH1ieBbIeBEepIIMHBI SiJIEPOBOM IIETH, CoAeprKaliencs B 1aHHOM rpade G , ecTb BepIiuHbI 2; 4.

4. Takux BepIIUH HET, T.K. JaHHBINA T'pad HE COACPIKUT DHICPOBY LICTIb.

Bompoc 18.

Heop.rpad G 3aman matpureit cmexxaocta R.

DJeMeHTHI 1) MaTpHIbl CMEeXXHOCTH R Heop. rpada G UMEIOT ciaeayrome 3HaYeHUs:

r18=1;r58 =1;r16 =2; 128 =2; 178 =1; 176 =1; 136 =3; 146 =1; r34 =1.

Onpenenuth, yepes kakue pedpa 1 BEpIIMHBI IPOXONT SHIEPOB IIUKII B JAHHOM Tpade.

Ortser.

1. Diinepos 1k B rpadge G mpoxomuT uepe3 Bce peopa.

2. DitnepoB 1uki B rpade G mpoxoauT Yepe3 BEPIIHHBI ¢ YETHBIMA HOMEPAMH.

3. B nannom rpade G He comepKUTCs SUIEPOB UK.

4. DuinepoB nuki B rpade G MpOXOAUT Yepe3 BEPIINHBI ¢ HEYETHBIMA HOMEPAMHU.

Bompoc 19

I rpada rpada G(X, U), roe X= (x1,x2,x3,x4,x5 );

U= { (ul= (x1, x4),(u2=( x4,x5), (u3 =(x2, x3) }

OTIpEeIETTUTh €T0 JUAMETP U payc.

Ortser.

1. Paguyc pasen:1. Jluametp paBeH: 2.

2. Paguyc paseH: 2. Jluametp paBeH: 5.

3. Paguyc paBen: oo. /[uameTp paBeH: oo.

Bompoc 20.

Hns veoprpada G(X,U), rne U= {(x1, x2),(x3, x2),(x2, x4), (x3, x4),(x1, x3),(x1, x3), (x1, x4),
(x1,x4) };

X=(x1,x2,x3,x4)

onpenenuTh pacctossaue Lij mexay BepmuHamu ( x1, x3) u (x1, x4).

Ortger.
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1.L13=3;L41=3;
2.L13=2;L41=2;
3.L13=1;L41 =1;
4.L13 =4; L41 =5;

14.1.3. Bonipocbl Ha caMONOATOTOBKY
Jlis peleHns: Kakux TUIOBBIX 33]1a4 IPUMEHSIOTCS IEPEUNCIIEHHBIE HUKE METO/IbI U aJITOPUTMBbI?
1. Anroputm JlefKCTpBHI.
2. Anroput™m Mary-Beiicmana.
3. Meron noucka B LIMPHHY.
4. Metop noucka B IiTyOuHY.
5.CtpykrypHbIil aHanu3 rpada.
6. Anroputm Jluttina.
. [IpaBuiio npeoOpazoBanust Jorudeckux GyHKuui K popme OyaeBbIX PYHKLIUM.
. I[IpaBuio npeoGpa3zoBanus nepekiodaTeabHbX GyHkunit Kk popmam CIHD nu KHO.
. PackppiTh nonsTHEe "(QyHKIMOHANbHAS [TOJIHOTA OYyJIeBbIX (QyHKIHI".
. CopmynupoBath mpaBuia npasuia e Moprasa.
. ChopmynupoBarts Teopemy JKeraJikuHa JJis IepeKIouaTeNIbHbIX (PYHKITHI.
. ChopmynupyiiTe mpaBuia CI0KEHHS 110 MO0 2 JUISl IEPEKITI0UaTeIbHbIX (QYHKINH.
. Uto coboii npencrapisiet OyneBa Gynkmus B hpopme CIHD.
. Uto coboii npexacrasnset OyneBa GyHkius B popme CKHO.
. aiite onpezaeneHue nepexIoyaTesIbHON QyHKINH.

DN B WN— BN WN —

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT

1. 3amaua 0 MakcUMaIbHOM IIOTOKE HA TPAHCIIOPTHOM CETH.

- [locTpouTh TpaHCIOPTHYIO CETh, COAEprKaILyI0 "8" BepIInH, OJJHA U3 KOTOPBIX - UCTOK U OJIHA -
cTok. [Ipon3BONIBHO 3a7aTh OPHEHTALMIO PEOEP ITON CETH W I KKIOW IYyrd 3a/aTh €€ MPOIMyCKHYIO
crocoOHOCTh. OnpenenuTh MaKCUMAJIbHBIN MMOTOK Ha JAHHOMN CEeTH.

OTBeTUTH HAa BOIPOCHI;

- Onucath npouenypy JUist ONpeaesieHNs] HAChIIIEHHOCTH CETH.

- Yro npezacrasisier coO0H «pa3pe3» Ha ceTu?

-. AJITOPUTM ISl HAXOXKIEHUSI «KMUHUMAJILHOTO» pa3pesa.

2. Kparuaiimue mapmipyTsl B Tpade.

Bomnpocsr;

- bazoBeIii (TUIMOBOH ) AJITOPUTM HAXOXKJICHUS KpaTYarIero Mapupyra.

- Kimace rpadoB, Ha KOTOpBIX pemaeTcs 3aayua MoucKa Kpar4aniero MapupyTa.

- [IpaBriio mocTpOEHHUs iepeBa PEIICHNU 71l TOMCKA KpaT4alllero MapuipyTa..

. - [IpaBuyio BEIOOpA «BEAYIICH» BEPIITUHBIL.

-.Urto ompenenstoT METKH BEpIIMH Ipada B mpolecce Noucka KpaTyaniiero Mapupyra?

14.1.5. Bonipocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
1. Onepanuu Ha MHOXKeCTBax. JlokazarenbcTBa TOXKAECTB. Onepanu HaJl OTHOIICHUSIMH.
Pemenue 3anau Ha MHOXeCTBax

14.1.6. Tembl 1a60paTOPHBIX PadoT
VYHapHble 1 OMHapHBIE oNepaluy Haj rpadaMu.
CTpyKTypHBIH aHaU3 rpada.
Omnpenenenue B rpade KOIMUECTBO MAPIIPYTOB 3aJJaHHON JJTUHBL..
Haxoxnaenue kpardaiiiero Mapupyra B rpade.
HaxoxxaeHre MUHUMaIbHOTO MapuipyTa B rpade.
Omnpenenenne MeTpuku rpada.
Haxoxxaenrne MakcuManbHOTO TIOTOKA HA TPAHCIIOPTHOM CETH.
CTpyKTypHBIH aHaU3 rpada.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

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

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

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

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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