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

Hanpasnenune noarorosku / cnenuanbHOCTh: 15.03.04 ABTOMaTH3anus TEXHOJIOTHYECKHX MPOLECCOB
W NPOU3BOJCTB

Hampasnennocts (mpodunp) / cnenuanuzanus: CHCTeMbl aBTOMATH3ALMH  TEXHOJOTHMYECKHUX
NPOLECCOB M NMPOU3BOACTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnbIOTEPHBIX CHCTEM B YNIPABJIEHUH U MPOEKTHPOBAHUH

Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 13 ot «29 » 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 (crienranbHocTh) 15.03.04 ABTOMATH3AIMS TEXHOJOTUYECKUX MPOIIECCOB M MPOU3BOJICTB, YTBEP-
xnenHoro 12.03.2015 roma, paccMorpeHa u omoOpeHa Ha 3acemanuu kadeaper KCVYII «  »
20 ropma, mpotokos 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.
[Tocnenyromume TUCHUILTMHAMY SIBISIFOTCS: MaTtemaTtnka, MaremaTtndeckast JIOTHKa M TEOpHs all-
roput™MoB, COIIMONOTHSL.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTMCIUTIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

—  OK-5 crmocoOGHOCTBIO K CAMOOPTaHU3AIMN U CaMO0Opa30BaHHUIO;

B pe3ynbraTe u3ydeHust JUCIUIUIMHBI 00Yy4aOLUICS TOJKEH:

— 3HATh °* OCHOBBI TEOPUU MHOXKECTB; - 3aKOHBI OYJIE€BOH anreOpbl, CUCTEMBbI JIOTHYECKHUX 3JIe-
MEHTOB; * OCHOBBI TEOPHHU TPAQOB; - OCHOBBI MATEMAaTHUECKON JIOTUKU ¥ TEOPHH AJITOPHUTMOB.

— YMeThb pelaTh 3a/1a4d JIOTMKH - pellaTh 33Ja4d Ha rpadax - cOCTaBIATh (YHKLIMOHAIbHbIE
CXEMBI JIOTHYECKUX (PYHKITHI

—  BJAJIeTh * TEPMHUHOJIOTHEH TEOPHH MHOXECTB, MATEMAaTHUECKON JIOTUKH, TEOpUH TpadoB - Me-
TOJAMHU MUHHMM3ALUU OynaeBbIX (QYHKIMHA - nHpOpMaLKeil 0 CyIIECTBYIOIIMX aJlrOpUTMax Ha rpadax -
METOIaMH ONTHMHU3AIINH Ha Tpadax M CeTsIx

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 4.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Ta6muia 4.1 — Tpy1oeMKOCTh TUCIUILITMHBI

Buapl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

3 cemectp

AynuTopHbI€ 3aHATUSA (BCETO) 68 68
Jlexuun 36 36
JlaGopaTtopHbIe pabOThI 32 32
CamocrosTenbHas paboTa (Bcero) 76 76
Odopmienue oT4eToB 10 Ja00paTOpHBIM paboTam 32 32
[IpopaboTka TeKIMOHHOTO MaTepHraa 34 34
CamocTosiTenbHOE U3yueHrne TeM (BOIPOCOB) 10 10
TEOPETUYECKOI YacTu Kypca
Bcero (0e3 ax3amena) 144 144
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHbie EquHAIIBL 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]
T =l =l g = o =
Haszeanus paznenoB QuCIUIUITMHBL % o o g § g %
S © = g 0 = E
= 5 28 §i
e S >
3 cemecTtp
1 BBoaubIe NOJIOKEHUSA 2 0 4 6 OK-5
2 MHoxecTBa 8 8 16 32 |OK-5
3 IlepexmtouarenbHble GyHKIUN 10 12 18 40 OK-5
4 T'padst 10 12 24 46 |OK-5
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 6 0 14 20 OK-5
Hroro 3a cemectp 36 32 76 144
Uroro 36 32 76 144
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)
3 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 BBoauble nonoxenus | JIuckpeTHas MaTeMaTHKa, €€ MECTO U CBA3b C APYTHU- 2 OK-5
MU JTUCIHATLTATHAMHE
Hroro 2
2 MHoxecTBa OCHOBHBIE TIOHSTHS TEOPUU MHOXKECTB, CIIOCOOBI 3a- 8 OK-5
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-5
¢byHKIIU ¢ynkuuu (b®). OyHKIMOHANbHAS TOTHOTA, GYHKIHU-
OHAJILHO TOJIHbIE 0a3uchl. MeToabl MUHUMH3ALUN
b®.
Hroro 10
4 I'pader OcHoBHBIE TOHATHS TeOpHH TpadoB.MapuipyTsl U 10 |OK-5
nytu B rpadax/lepeBbs u HarpyxeHHbie Tpadsl. Ha-
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-5
Ha rpadax ¢a.Packpacka BepmuH rpada, Packpacka pébep rpa-

a,

Hroro 6
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 + +

[Tocnenyromue TUCIUIIITUHBL

1 MaremaTtuka + + + +
2 MareMatnueckas JIOTUKa U TEOpHUs aJiro- n n

PUTMOB

3 Couuoinorus + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOoTBeTCTBHE KOMIIETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-

THI
§ Bunnl zanstui
d .
5 © ©
= s 8 @dopMbI KOHTPOJIS
5 & o Q. p p
: .
= = & 2
7 = @

OK-5 + + + KonTposnbhas pabota, Koncnexr
CaMOIIOATOTOBKH, 3alluTa OT4e-
ta, OT4er no 1abopaTopHOH pa-
6ote, Tect, OTueT Mo MpakTHye-
CKOMY 3aHATHIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

Haspanwus pa3nenoB HaumenoBanue 1abopaTtopHbIX padboT

q
dopmupyembie
KOMIIETEHIIUU

TpynoeMKocCTsb,
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3 cemecTp

2 MHoxecTBa Jloka3zarenbCTBa paBEHCTBA MHOXKeCTB.CBOWCTBA OT- 8 OK-5
HolLIeHUH. PerieHre mpruMepoB Ha MHOXKECTBAX
Hroro
3 IlepexntouaTenbHble (bopMbl 3anMCH epeKIoYaTeNIbHBIX QyHKIMI. MeTto- 12 |OK-5
byHKIIMN Il MUHUMU3aluu OyneBbix pyHkuuid.Iloctpoenue
CXEM I10 33JIaHHBIM JIOTHYECKUM (YHKLHUSAM.
Hroro 12
4 I'pader YHapHbIe 1 OMHApHBIE ONEpaIlK HaJ rpadamH. 12 |OK-5

CrpykrypHbIii anam3 rpada.Onpezenenue B rpade
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 12

Hroro 3a cemectp 32

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
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-5 KoHcnexT caMmonoaroros-
Marepualia ku, Tect
Utoro 4
2 MHoxecTBa [IpopaboTka JIeKIIHOHHOTO g8 |OK-5 3amuTa ortyera, Koncrekr
MaTepuana CaMomoAroToBku, OT4eT
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 8 |OK-5 3amura otyeta, KoHCIIEKT
GbyHKIIIH MaTepuaita CaMoIoAroToBku, OTYeT
OdopMieHHE OTYETOB 10 10 1o HP%KTH%CKOMY 3ami-
nabopaTopHbIM paboTam THIO, lect
Hroro 18
4 I'pader CamocTosTenbHOE U3yye- 10 |OK-5 3amuTa otyera, KoHcnekr
HUE TeM (BOIPOCOB) Teope- CaMOIIOATOTOBKH,
TUYECKOM YacTu Kypca Kontponsnas padora, OT-
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OdopmiteHre 0TIETOB TIO 14 4eT 1o JabopaTopHOM pa-
JabopaTOpHBIM paboTam oore, Tect
Hroro 24
5 DkerpemanbHbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 14 |OK-5 Koncnekr camonoaroron-
Ha rpadax MaTepuana ku, KoHTponpHas pabora,
Hroro 14 Otyet mo maboparopHOn
pabote, Tect
Hroro 3a cemectp 76
Hroro 76

10. KypcoBasi paGora (mpoexr)

He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banbHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3amuTa oT4eTa 4 4 4 12
Koncnekr camonoaroros- 18
K1
KonTponbHas pabota 4 4 4 12
OTuet no nabopaTopHOii 22
pabore
OTyer 1o NpakTUIECKOMY 6 6 6 18
3aHATHIO
Tect 6 6 6 18
Hroro makcumym 3a nepu- 33 33 34 100
on
Hapacratomum urorom 33 66 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cymMMbI 02/1710B B TPAAULHOHHYIO M MEKIYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0aJljIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJCTABIEH B TaOIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 6aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Onenka (I'OC) Onenka (ECTS)

Hrorosas cymma 6asmios,
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

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

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpUTEIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKkOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. HoBukos, ®. A. JIuckpeTHast MaTeMaTyKa Jijisi IPOrPaMMHUCTOB : Y4eOHOe 1ocoOue Jisi By30B
/ ®@. A. HoBukoB. - 2-e¢ uzn. - CII6. ; M. ; Huwkuuii HoBropon : ITurtep, 2007. - 363[5] c. : un. - (YueOHHK
Jutst By30B). (Hasnmuue B Oubnuoreke TYCVYP - 80 3k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. Xarraptu,Pox. Jluckpernas matemaruka ais nporpamMmmuctos. [lep. C anrmiickoro: YueOHoe
nocobwue 11 By30B. — 2-¢ u3.,101L.:-M.: Texnocdepa, 2005. — 393c. (manuuue B 6mbmuoreke TYCVYP - 33
9K3.)

2. Makoxa, A.H. [JluckpetHas maremaTuka. YuyeOHoe mocoOue [Ii  BY30B. —
M.:®uzmariuT, 2005, 368c. (Hanuuue B Oudaunorexke TYCVYP - 30 5k3.)

3. amopes,C.Jl. MaTemaTrueckas Jioruka. Kypc Jeknuii U mpakTHUYECKUX 3aHATHH. YdueOHOoe
noco6ue a7 By30B. BXB — IetepOypr, 2005.-410c. (nanmune B 6ubmmorexke TYCVYP - 59 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. 3ro3pkoB B.M. 3amaun v ynpakHEHUs MO0 MaT€MAaTUYECKOW JIOTUKE U TEOPHUH AJITOPUTMOB.
Yuebnoe meronudeckoe mocodbue. Tomck: TYCVYP, 2007. (manuune B 6nbmmorexke TYCYP - 30 9k3.)
2. Kwuranosa E. ®./TuckpeTHast MaremaTuka: ydeOHOE METOAMUYECKOE MTOCOOHE. ISl POBEICHUS
IIPAKTHUUYECKUX 3aHIATUH U J1abopaTopHbIX , CamocrosTenbHbIX padoT Tomck:-2007r. [DneKTpoHHBIN pe-

cypc] - Pexum pocrtyma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, nmata oOpamieHus:
03.06.2018.

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITUUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIEC CHCTEMBI
1. 1.06pazoBarenbHslii moptan yausepcutera (http://edu.tusur.ru).
2. 2. Pecypcsl Ha caifte Oubmmoteku - https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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3. 3. DNEeKTPOHHO - oubnmuoTeuHast cucremMa 9bC Jlanp
(http://e.]lanbook.com/books/element.php?pll 1d=56237).

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE ofecredeHne J1JIs J1adopaTOPHbIX padoT

JlaGoparopusi HHPOPMAIIMOHHBIX TEXHOJOTHI

yueOHast ayTuTOpHsl IJIsl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -
BEJICHHS 3aHATHIA Ja0OPAaTOPHOTO THUIIA, TOMEIIEHUE JIJIS CAMOCTOSTEILHOM PabOThI

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, a. 74, 323 ayn.

OnucaHue UMEOIIErocst 000PYIOBAHHUS

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

- [ISBM DURON SWS 40;

- [I9BM IBM PC-XT;

- [IDBM IBM/PC-386;

- [15BM VIVO D 133 (2 mrT.);

- KomnsrorepP WS2;

- [I9BM "AMSTRAD";

- Jlocka MapkepHas;

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- Pabouee mecto npenoaBaress.

[IporpamMmMHoe obecnieueHue:

— 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 U IPOTPaMMHOe o0ecrevyeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepedenp mporpaMMHOTO 00ECTICUEHUS:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA

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 MHOXecTBO A & B.

Ortser.

1. A & B={6}.

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

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

Bormpoc 2.

VYKkazaTh KOHEUHbIE BepIIMHBI disiepoBoii nenu B Heorpade G =(X,U), eciiu 3IEMEHTHI 1ij ero MaT-
PHIIBI CMEXXHOCTH R MMEIOT 3HaueHUs: yKa3aHHbI B MaTpUIIE:

R1234567

10300000

23010310

30101200

40010001

50320001

60100001

70001110

Ortser.

1.5;3.

2.4;7.

3.1; 7.

4. sitnepoBoii 1ieny, B 1aHHoM rpade G =(X,U) , HeT.
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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.
VYKaxxute NpaBUIbHYIO 3aMIUCh 3aKOHA CKIICHBAHUS.
l.xy+~yx=y

2.Xy+t " yxX=Xxy

3.xy+t"yx=x

4. xy+—-yx=x+lI.

Bomnpoc 3.

JIBe ynopsimoueHHbIe Taphl (X, y) 1 (U, V) paBHBI MEXY COOO0M TOT]a M 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 Henurenem”, rae R = {(a,b); a, b - anementsr M; a - nenurtens b}, KOTOpOE BBHIMOMTHISTCS 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 3aJJaHHOE OTHOILICHUE.

Ortger.

1).

R123456

1111111

2010101

3001001

4000100

5000010

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) Ha3pIBaeTCs NOCIEI0BATENBHOCTS!
1. BepmuH u3 MHOKecTBa X U péoep 3 mHokecTBa U rpada G=(X,U).
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2. BepuIMH U3 MHOecTBa X U pédep n3 muoxectsa U rpada G=(X,U),

KOTOpasi HAUMHAETCS U 3aKaHUMBAETCS B BEPIIMHAX JaHHOTO rpada.

3. BepimH U3 MHOXecTBa X U pédep n3z mHoxkectBa U rpada G=(X,U),

B KOTOPOU COCEAHME BEPIIUHBI — CMEKHBIE.

YKaxuTe MpaBUIbHOE OMpeIeTICHHE.

Bomnpoc 8.

KommonenTa cBsizHOoCTH Tpada — 3T0:

1. cBsi3HBIN oarpad 3aganHOrO rpada. .

2. gacThb rpada.

3. HauOOJBIINHI TTO BXOXKICHUIO BEPIIIUH CBSI3HBIN noarpad 3agaHHoro rpada.

YKaxuTe MpaBUIbHOE OMpeIeTICHHE.

Bomnpoc 9.

JlaTh MOJIHYIO0 XapaKTEepUCTUKY CBSI3HOMY HeopueHTHpoBaHHOMY rpady G=(X,U) .

1.ConepXUT TOIBKO OJJHY KOMIIOHEHTY CBA3HOCTH.

2. Comep KHT TOIBKO OJTHY KOMIIOHEHTY CBSI3HOCTH M B HEM BCE BEPIIUHBI B3aUMHO JOCTUKUMBI.

3. Bce BepmimHbBI B3aMMHO JOCTHKUMBI, M JUJISl KaKJIOM Maphl BEPIIUH X, Y , U3 MHOXECTBA X,
MyTh, BEIyIIMHA U3 BEPIIMHBI X B BEPIIUHY Y, COACPKUT TOXKE MOIMHOKECTBO BEPIIUH U pEOEp, 4TO U
MyTb, BEAYIIHI U3 BEPUINHBI Y B BEPIIUHY X.

Bompoc 10.

Uro o3nauaet snemeHT 158 =0 B matpuiie cmexHocTH R rpada G=(X,U) B TEepMHUHOIOTHH MapIII-
pyroB, ecmu X={1,2,3,4,5,6,7,8}, |U| = 18 u marpuna R — norugeckoro tumna?

Bomnpoc 11.

Cymma S CTpOK MaTpuIlbl HHIIMICHTHOCTH OPUEHTUPOBAHHOTO Tpada, eciu TpEM BepUINHAM HH-
[IUJIEHTHBI pEOpa-meTiu:

OtBer:

S=...

Bompoc 12.

VYkaxuTe 11e7b MUHUMH3AIUHN OylIeBbIX (PyHKIUI.

Yem mpolie aHaTUTHUECKOE BhIpaKeHNE (DYHKIIHH:

1. TeM S5KOHOMUYHEE OHA B AKCIUTyaTallHH;

2. TeM TPOIIe ee MpaKTUIeCcKas peau3alus Ha paJuodIeMEeHTaX;

3. TeM MeHbIIIe OMUOOK MPH €€ MPAKTUICCKON peaTn3allii;

4. DKOHOMHUYHEE U TPOIIE €€ MPAKTUIECKas peanu3allvs Ha HHTETPATbHBIX MUKPOCXEMaX.

Bomnpoc 13.

CymMma S CTpOK MaTpHUIlbl HHIIUJEHTHOCTA OPUEHTHPOBAHHOTO Tpada 6e3 merenb:

Otser:

S= ..

Bomnpoc 14.

Ha ocHoBanwu TaOnWIBI UCTUHHOCTH OWHAPHBIX OIEpaIfii ONpeAeTuTh BhIpaxeHHe B (hopme
CIH® onepauum x1 ~ x2.

Otger:

dbopma C/IHO® onmepanuu x1 ~x2 : ....

Bompoc 15.

Beraucnuts momuocts P MHOKECTBa M = {2, 23, 3, 15, 2, 15, 18,9, 9}

Orser.

P=..

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}.
OnpenenuTh IEeMEHTH MHOXKECTBA M.

OTtBer.

1. M= {..}.

Bomnpoc 17.

CpaBuuth MHOKecTBa M1 u M2, tne M1 ={2, 23, 3,15, 1,2, 18,9, 9}; M2 = {2, 23, 3, 15, 1, 18,
9}.
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OtBer:

Ml =>#,<M27?

Bompoc 18.

Pemntsb 3a1a4y ¢ moMouipto auarpamm Ditsiepa-BenHa .

W3 100 mpuexaBmmx TypuCTOB 75 3HATU HEMEUKUH SI3bIK U 83 — QpaHIly3CKUH.

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

Bomnpoc 19.

Heop.rpad G=( X, U), rae X = (1,2,3,4,5,6,7,8), 3anan marpuiieii 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 pédpa 1 BEpIIMHBI IPOXOIUT SMIEPOB LIUKII B JAHHOM Tpade.

Bompoc 20.

Onpenenuth nepudepuiinble W MEHTpaidbHble BepmuHbl B Heop.rpade G=( X, U), rne X =
(1,2,3,4,5,6,7), mo ero marpuiie MmeTpuku M, anmemeHTsl m(ij) umerot 3uadenus: 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.

Orger.

1. [Tepudepuiinpie BEPIIUHBI:

2. llenTpanpHble BEPIINUHBIL:

14.1.2. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
1. Onepanuu Ha MHOXKecTBax. JlokazarenbcTBa TOXACCTB. Oniepayii Hal OTHOIICHUSIMH.
Pemenue 3anau Ha MHOXeECTBax

14.1.3. Tembl KOHTPOJILHBIX padoT

1. 3agaya 0 MaKCUMaJIbHOM ITOTOKE HA TPAHCIIOPTHOMN CETH.

- IlocTpouTh TpaHCHIOPTHYIO CETh, COAEpXKalLyto "8" BEpIINH, OHA U3 KOTOPHIX - UCTOK U OJHA -
ctok. IIpon3BonbHO 3anaTh opueHTaLUI0 PEGEp ITON CeTH M AJIA KaXIOM Iyrd 3aAaTh €€ MPOIyCKHYIO
crocoOHOCTh. OnpenenuTh MaKCUMATBHBIN TIOTOK HAa JAHHOW CETH.

OTBeTUTH Ha BONIPOCHI;

- Onucath npouenypy Uist ONpeesIeHNs] HACBILIEHHOCTH CETH.

- Uto mipesicTaBisieT co0oit «pa3pes» Ha ceTu?

-. AITOpUTM 11 HAXOXKIEHUSI «KMUHUMAJIbHOTO» pa3pesa.

2. Kparuaiinme MapmpyTsl B Tpade.

Bomnpocsi;

- ba3oBblii (TUMIOBOM ) AJITOPUTM HAXOXKJICHUS KpaTyalIlero Mapipyra.

- Kitacc rpadoB, Ha KOTOpBIX pelaeTcs 3aJaya MoucKa Kpardaiiero Mapuipyra.

- [IpaBri1o moCTpOEHHUs IepeBa PEILICHUN U1 IOMCKA KpaT4alIlero MapupyTa..

. - [IpaBuyio BeIOOpa «BeAyIIEH» BEPIIUHBIL.

-.Urto ompenensroT MeTKH BEpIIHH rpada B Mpoliecce MoucKa KpaTdaniero Mapupyra?

14.1.4. Bonipochbl Ha caMONIOATOTOBKY
Jlis penieHns: Kakux TUIOBBIX 33/1a4 IPUMEHSIOTCS IEPEUNCIIEHHBIE HUKE METO/IbI U aJITOPUTMBI?
1. Anroputm JlefKCTpBHI.
2. Anroput™m Mary-Beiicmana.
3. Meron noucka B IIMPHHY.
4. Merop noucka B IiTyOuHY.
5.CtpykTypHbIil aHanu3 rpada.
6. Anroputm Jluttna.
1. ITpaBuiio npeoOpazoBanust Joruueckux PpyHKIUH K hopMe OyaeBbIX PYHKINH.
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2. IlpaBuio npeoOpazoBaHus nepekirouarenbHbIX pyHkiuil k popmam CIHD u KHO.

. PackppiTh noHsiTHE "dyHKITMOHAIBHAS TIOJTHOTA OyIeBhIX (QYHKIIHMA'".

. ChopmynupoBars npaBuia npasuia 1e Moprasa.

. ChopmynupoBath Teopemy JKeraJikuHa JJis IepeKITouaTeNIbHbIX (PYHKITHI.

. ChopmynupyiiTe mpaBuia CIOKEHHsI 0 MOIYIO 2 7Sl TIEPEKITI0YaTeNbHBIX (DYHKITUH.
. Uto coboii pencrapisier OyneBa Gpynkmus B hpopme CIHD.

. Uto coboii npexacrasnset OyneBa GyHkius B popme CKHO.

. laliTe onpesienienre nmepekIrouaTeIbHON QYHKIIUH.

N W

DN D W N =

14.1.5. Tembl J1a0opaTOpHBIX padoT
YHapHble 1 OMHApHBIE ONlepaluy Haj rpadamm.
CrpykTypHBbIi aHanu3 rpada.
Onpenenenue B rpade KOIMYECTBO MAPIIPYTOB 33JaHHOM JUINHBL..
Haxoxnenue kparyaifiero mapuipyra B rpade.
Haxoxnenne MUHUMaIbHOTO MapuipyTa B rpade.
Ornpenenenue METpUKH rpada.
Haxoxnenne MakcuMaabHOTO TOTOKA HAa TPAHCIIOPTHOM CETH.
CrpykTypHBbIi aHanu3 rpada.

14.1.6. 3auér

Bompoc 1.

[Tpusectn k CIH® OyneBy GyHKIHIO:

f(x,y,z) =Xy * y—z.

L f(x,y,2) = Xy + ™x (y +x2) ~(x(y + 2) + yz);

2. fx,y.2) = ~(x("y + 2) + y2) ;

3. f(x,y,2) =xy + yz;

Bompoc 2.

[Tpusectn Kk KH® dopmyny: f (x,y,z) =x"y+ Xy +X "Z.

Bompoc 3.

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

Borunciauts: A\B =

Bomnpoc 4.

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

Borancnuts: B\ A=

Bomnpoc 3.

ITycte A={1,2,3,4,5}; B={3,4,5, 6}.

Boruncnuts: 1) AUB =

2) AB =

Bompoc 6.

.Ha maOXecTBe map touexk (3, 6), (7, 42), (21, 15), (3, 28) 3amano orHomenue R1 "umeTs oOmuit

JEJIATENb, OTIMYHBIN OT equHUIB!" . J[JI1 KaKuX map TOYEK OHO BBITTOTHSIETCS?

Bomnpoc 7.

.Ha muoxectBe nap touex (3, 6), (7, 42), (21, 15), (3, 28) 3agano otHomenue R2 "umers oOuuit

JI€IUTEIb, OTIIMYHBIA OT eIMHULBl" . JIJIs KaKuX map TOYEeK OHO HE BBINOJIHSAETCA?

Bompoc 8.

.Ha muoxxectBe nmap Touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) )3amano orHomeHue R3
"HaXOIUTCS Ha PA3HOM PAcCTOSTHUM OT Hadyajia KoopauHar".

Jl1s KakuX map TOYeK OHO He BBITIOTHSACTCS?

Bompoc 9.

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

HAXOJUTCS Ha OJMHAKOBOM PACCTOSIHUU OT Havyajia KoopauHat".

Jl1s KakuX map TOYeK OHO BBIMOJIHSAETCS?

Bompoc 10.

Ha muoxxectBe map touek ((3, 4), (3,-4)), ((-3, 4), (-3, -4)), (3, 4), (-3, -4)),

((3> 4)9 ('37 4))

3a/1aHo OTHOIIEHUE RS " OBITh CHMMETPHYHBIM OTHOCHUTEIILHO OCH X.
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JIyist KakuX map TOYEK OHO BBITIOJIHSIETCS?

Paznen: rpadsr.

Bompoc 11.

I rpada G(X,U), roe X=(1,2,3,4)

U=(1,2),3,2), (3,4),(1, 3), (1, 4),

no rpady ero IOMOJHEHHUs HamucaTbh MUHHUMAalbHOE BbIpakeHHe npousBeaeHus 1 morumueckux
nepeMeHHbIX: X1, X2, x3, x4, MO3BOJIAIONIEe BBIICTUTh TOJMHOXKECTBA BepiinH B Tpade G, oOpasyromniue
BCE €r0 MaKCUMaJIbHbIE MOJHbIE MOATPadBbI.

Bompoc 12.

I rpada G(X,U), roe X=(1,2,3,4)

U=(1,2),3,2), (3, 4),(1, 3), (1, 4),

COCTaBUTh MUHUMaJIbHOE BhIpakeHHe 1 ornueckux nepeMeHHbIX X1. x2, x3, x4, no3BOJIsIONICE
BBIJICTTUTH IMOJMHOXKECTBA BepiinH B rpade G, oOpasyromire Bce ero MaKCHMAalIbHbIE MTyCThIE TOATrPadBbl.

Bomnpoc 13.

Brimonuuts pédepHyro npaBmiibHy0 packpacky rpada G(X, U), rne X={x1, x2, x3, x4}

U= {(ul=xl, x2),(u4 = x3, x4),(u2=x1,x3 ), (u3 =x2,x4 ),(u5 =x1, x4)} .

Jnis pemienus JaHHOM 3aaun MetooM Mary-Belicmana noctpouts rpad G'(U, V), miast kotoporo
COCTaBUTh MUHUMaJIbHOE BbIpaskeHue I1.

Bompoc 14.

Beimonauts pé6epHyto npaBuiibHYIO packpacky rpada G(X, U), rae:

U={(ul=x1,x2),(u4 =x3,x4),(u2=x1,x3 ), (u3 =x2, x4)}. [ns pernieHus NaHHOW 3aJa4Yl METOJIOM
Mary-Beiicmana noctpouts rpad G'(U, V), mist KOTOPOTro cOCTaBUThH MUHUMaIbHOE BhIpakeHue I1.

Bompoc 15.

I rpada st rpada G(X,U), rae X=(1,2,3,4)

U=(1,2),3,2), (3, 4),(1, 3), (1, 4),

no rpady ero MOMOJHEHHUs HamucaTbh MUHUMAalbHOE BbIpakeHHe npousBeaeHus I morumueckux
nepeMeHHbIX X1, x2, X3, x4, mo3BOJISIONIEE BBIACINUT TOJMHOKECTBA BepiinH B rpade G, oOpasyromiue
BCE €r0 MaKCUMaJIbHbIE MOJHbIE MOATPadBbI.

Bompoc 16.

Brimotanth pé6epHyto npaBuiibHYIO packpacky rpada G(X, U), rae

U= { (ul= (x1, x2),(u2=( x1,x3), (u3 =(x2, x4) } . Jlns pemenus nanHoi 3a1a4u MeToAoM Mary-
Beiicmana noctpouts rpad G'(U, V), 11 KOTOPOro cocTaBUTh MUHUMaIbHOE BhIpakeHue I1.

Bompoc 17.

Heop.rpad G 3aman matpureit cmexxaoctr 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.

Bomnpoc 18.

Heop.rpad G 3agan marpuieii cmexHoctd R.

DNIEeMEHTHI 11) MaTpHuIlbl cMeXXHOCTH R rpada G uMeroT clieayroniye 3Ha4eHHs

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

Onpenenutp, yepes Kakue pedpa 1 BEpUIMHBI IPOXOIUT MIEPOB LIUKII B JAHHOM Tpade.

Bompoc 19

I 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.

Bompoc 20.

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

X=(x1,x2,x3,x4)

omnpenenuTh paccrosiHue Lij mexay BepmuHamu ( X1, x3) u (x1, x4).

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS M HHBAJIHU/IOB

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

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

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

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

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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