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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpasnennocts (npo¢uis) / cnenuanuzanus: CucreMbl aBTOMATH3MPOBAHHOIO POEKTHPOBAHUS
dopma oOyueHUs: OUHaASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM

Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 42 42 4acoB
3 Bcero aymuTopHbIX 3aHATHN 62 62 4acoB
4 CamocTosiTenbpHas padboTa 118 118 9acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

3auer: 2 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

CornacoBaHa Ha noprane Ne 27724 2



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 TUCIATUTHHAMHY SIBIISTIOTCS: MaTeMaTHka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OK-7 CnocoOHOCTb K CaMOOpPraHU3aLUU U CaMO0OPa30BaHUIo. ;

— OIIK-5 Cnoco6HOCTh peliaTh CTaHIApTHHIE 33Ja4d MPO(ECCHOHAIBHOM JeSTeIbHOCTH Ha
OCHOBE MH(pOpMALMOHHOW M OuOIMorpaduyeckon KyiabTypbl ¢ IPUMEHEHUEM HH(OPMalMOHHO-KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUH U C y4ETOM OCHOBHBIX TpeOoBaHUN MH(POPMAITMOHHON 0€30IaCHOCTH. ;

B pe3ynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh * OCHOBBI TEOPUU MHOXKECTB; - 3aKOHBI OyJIE€BOH anreOpbl, CUCTEMBbI JIOTHYECKHUX 3JIe-
MEHTOB; * OCHOBBI TEOPHUHU TPa(oB; - OCHOBBI MATEMATHUECKOMN JIOTUKU M TEOPHH AITOPUTMOB.

— yMeThb peniath 3a/1a4yd JIOTUKH ° pelath 3ajayd Ha rpadax - COCTaBIATh (PYHKUIHOHAJIbHBIE
CXEMBI JIOTHYEeCKHUX (PYHKITHI

—  BJaJeTh - TEPMUHOJIOTHEN TEOPUH MHOXKECTB, MaTEMaTHUECKOM JIOTUKU, TEOPUU IpadoB - Me-
TOaMH MUHUMU3AIUHN OYyJIeBbIX (QYHKIMHA - MHGOPMAIMEH O CYIIESCTBYIONIUX alITOpUTMax Ha rpadax -
METO/IaMH ONTUMHU3ALUH Ha Tpadax U CeTsxX

4. O0beM TMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTAaBIIACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpynoeMKoCTh JUCIUILINHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

2 ceMecTp

AynuTopHbI€ 3aHATUSA (BCETO) 62 62
Jlexknuu 20 20
JlaGopaTtopHbIe pabOThI 42 42
CamocTosiTenbHas paboTa (Bcero) 118 118
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 50 50
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 52 52
CamocTosiTenbHOE U3yuyeHre TeM (BOIPOCOB) 16 16
TEOPETUYECKOI YacTu Kypca
Bcero (6e3 ax3amena) 180 180
OO01mast Tpy1I0eMKOCTb, 4 180 180
3auetHbie EquHutib 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 =
: ) s T3 2 0
HazBanus pa3aenoB TUCHUIUIMHBI i a, e, o 2 2 &
= =l = 30 =
= 5 28 §i
e S >
2 cemecTp
1 BBoaubIe NOJIOKEHUSA 1 0 8 9 OK-7
2 MHoxecTBa 6 12 26 44 OK-7, OIIK-5
3 IlepexmtouarenbHble GyHKIUN 2 14 30 46 |OK-7, OIIK-5
4 T'padst 7 16 34 57 |OK-7, OIIK-5
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 4 0 20 24 OK-7, OIIK-5
Hroro 3a cemectp 20 42 118 180
Hroro 20 42 118 180
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 5 £
3 S 5
& 2 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - é’* 5
o E
59 2 =
Y o 2
= S
2 cemectp
1 BBonnble nonoxkeHuss | JluckpeTHas MaTeMaTuka, €€ MeCTO U CBS3b C JIPyTHU- 1 OK-7
MU JTUCIHATLTATHAMHE
Hroro 1
2 MHoxecTBa OCHOBHBIE TIOHSTHS TEOPUU MHOXKECTB, CIIOCOOBI 3a- 6 OK-7
nanus. AnreOpa MHOecTB. Onepanuu HaJl MHOXKe-
ctBamu.OtHomeHus. [ IpencraBienre MHOXKECTB U OT-
HomeHuit B OBM.
Hroro
3 IlepexmrovaTenbHbIC Omnpenenenue. CiocoOs! npeactasiaeHus [1D.byneBbt OK-7,
¢byHKIIU ¢ynkuuu (b®). OyHKIMOHANbHAS TOTHOTA, GYHKIHU- OIIK-5
OHAJILHO TOJIHbIE 0a3uchl. MeToabl MUHUMH3ALUN
b®.
Hroro 2
4 I'pader OcHoBHBIE TOHATHS TeOpHH TpadoB.MapuipyTsl U 7 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 7
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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-5
a,
Hroro 4
Hroro 3a cemectp 20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
U obecneynBaeMbIMU (NOCJIeAYIOMIUMHU) JUCHUNIIMHAMHA

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
Ne paznenoB qaHHON AMCHUIUIMHBL, 715 KOTOPBIX

HE00XOMMO U3ydeHHE 00ECTICUNBAIONIUX U

Hanmenosanue mciumimsx 00ecIeYnBaeMbIX TUCIIATLIHH

1 2 3 4 5

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 UadopmaTuka + +

[Tocnenyromue TUCIUIIITUHBL

1 MaremaTtuka + + + +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUpPYyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3yYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

§ Bunwl 3agstuin
:T .
GE E: E DOpMBbI KOHT
5 < & S p poist
5 = S 3
& = O
OK-7 + + + KonrtponrHas padora, Koncnekr
CaMOIOJrOTOBKH, 3allMTa OT4e-
Ta, OTyeT 1o J1abopaTOpHOIL pa-
6ote, Onpoc Ha 3aHATUAX, TecT,
OTtuer 1o MpaKkTUYECKOMY 3aHs-
THUIO
OIIK-5 + + + KonTponbshas pabota, Koncrexr
CaMONOJTOTOBKH, 3allMTa OT4e-
ta, OT4er no 1abopaTopHOH pa-
6ote, Onpoc Ha 3aHATHAX, TecT,
OTtuer o MpaKkTUYECKOMY 3aHs-
THUIO
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PYIIL.

7. JlabopaTtopHbie padoThl
HanmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
< ¥
> Sz
e e 2
= Sl
2 ceMecTp
2 MHuoxecTBa JlokazaTenbCTBAa paBeHCTBA MHOKECTB.CBOICTBA OT- 12 OK-7,
HOILICHU. Perienre npuMepoB Ha MHOXKECTBaX OIIK-5
Hroro 12
3 [lepexnrouaTenbHble (opMBI 3aNHCH TIEPEKITIOYaTENbHBIX QYHKIMIT. MeTo- 14 | OK-7,
GbyHKIIIH Il MUHUMU3auK OyneBbix pynkumiiIloctpoenue OIIK-5
CXE€M IO 33JJaHHBIM JIOTHUECKUM (PYHKLIUSM.
Uroro 14
4 TI'pacpsr VYHapHbIe 1 OMHApHBIC ONepaIuy Haj rpadaMu. 16 |OK-7,
CrpykTypHBIii aHanu3 rpada.OnpenencHue B rpade OIIK-5
KOJIMYECTBO MAPUIPYTOB 3aJaHHON ITuHBIL..Haxoxe-
HUE KpaTyaifmero Mapuipyra B rpade.Haxoxnenue
MUHHMMAaJIbHOIO MapiupyTa B rpade.OnpenencHue
MeTpuku rpada.Haxoxnenmne MakCMMaaIbHOTO TOTOKA
Ha TpaHCTOpTHOM ceTu.CTPYKTYpHBI aHanu3 rpada.
Hroro 16
Hroro 3a cemectp 42
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHITMH TPECTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
: | i%
Bunapr camocTosTensHOM & > O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al o g
= S
2 cemectp
1 BBOHBIE IOJIOKEHUS [IpopaboTka JIEKIIHOHHOTO g8 |OK-7 KoHcnekt camonoaroros-
Marepuala ku, Tect
Hroro
2 MHoecTBa [IpopaboTka TeKIHOHHOTO 12 |OK-7, 3amura otuera, KoHCIIekT
Marepuaia OIIK-5 CaMOMNOJroTOBKU, OTYET
OdopmiteHre 0TIETOB 1O 14 180 nabopatopHoi pabore,
TYET 10 MPAKTUYECKOM
JabopaToOpHBIM paboTam CT 10 Ipa cexoMy
3aHATUIO, TecT
Hroro 26
3 IlepekirovyarenbHbIe [TpopaboTka JIEKITMOHHOTO 12 |OK-7, 3amura ot4yeta, KoHCIIEKT
GbyHKIIIH Marepuaia OIIK-5 caMonoJrotoBku, Ompoc
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OdopmiteHre 0TIETOB TIO 18 Ha 3aHATHAX, OTYET Mo
JabopaTOpHBIM paboTam MPaKTUYECKOMY 3aHITHIO,
Hroro 30 Tecr

4 T'padsl CamocrosTenbHOE U3yde- 16 |OK-7, 3ammra or4yera, KoHcriekr
HUE TeM (BOTPOCOB) Teope- OIIK-5 CaMOTMOJIrOTOBKH,
TUYECKOM 4acTh Kypca KontponsHnas pabora, Ot-
OdopmieHre 0T4ETOB 110 18 geT nczrna6op 4TOpHOU pa-

T T

nabopaTOpHBIM paboTam ore, 1ec
Uroro 34

5 DkerpemanbHbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 20 | OK-7, KoHcnexT caMmonoaroros-

Ha rpadax Marepuaia OIIK-5  |ku, KontponsHas pabota,
Vroro 20 Otuer no 1abopatopHOU

pabote, Tect
Hroro 3a cemectp 118
Hroro 118

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BA€EMOCTH oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
2 cemectp
3amuTa oTyeTa 6 5 6 17
Koncnekr camonoaroros- 6 6 6 18
KU
KonTpomnsnas padota 10 6 10 26
Omnpoc Ha 3aHATHAX 2 2 2 6
Otuet no nabopaTopHOii 4 4 6 14
pabore
OTyer 1o NpakTUYECKOMY 6 4 6 16
3aHATHIO
Tect 1 1 1 3
Hroro makcumym 3a nepu- 35 28 37 100
on
Hapacratomum urorom 35 63 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEICTaBIeH B Tabmuue 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
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/IIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiule
11.3.

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

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. HoBukos, ®@. A. JluckpeTHas MaTeMaTHKa JjIsl IPOTPaAaMMHUCTOB : YueOHoe mocodue it By30B
/ ®. A. HoBukos. - 2-¢ m3a. - CII06. ; M. ; Hmwkauit Hosropog : ITutep, 2007. - 363[5] c. : win. - (YueOHuk
1Utst By30B). (Hanuuue B 6ubnuoreke TYCVYP - 80 3k3.)

12.2. lonostHUTEILHAS JIATEPATYpa

1. Xarraptu,Poxn. JIuckpernas matemaruka ais nporpamMmMmuctoB. [lep. C anrmiickoro: YueOHoe
nocobue s By30B. — 2-¢ usf.,jaom.:-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 6nbamoreke TYCVYP - 30 5k3.)

3. IHanopes,C.. maremarnueckas joruka. Kypc Jexknuii ¥ mpakTH4eCKUX 3aHATHH. YueOHoe
nocobwue s By30B. bXB — IletepOypr, 2005.-410c¢. (manuune B 6udmmorexke TYCYP - 59 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. 3ro3pkoB B.M. 3ajgaun u ynpaxxHeHHs] 110 MaTeMaTHYECKOW JIOTMKE U TEOPUHU AJIrOPUTMOB.
Yyebnoe meromuueckoe mocodue. Tomck: TYCVYP, 2007. (manuuue B 6nbamoreke TYCVYP - 30 3k3.)

2. Xwuranosa E. ®@./luckpernas MareMaTuka: yueOHOE METOUUYECKOE TTOCOOUE. ISl TPOBEICHUS
MPaKTUYECKUX 3aHATUH U abopatopHbIx , CamocTosaTenbHBIX padoT Tomck:-2007T. [DneKTpOoHHBIN pe-
cypc] - Pexum pocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mata oOpamieHwus:
25.05.2018.

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

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

Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUECHHBIM HIPHUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:
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B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
B IIe4aTHOU hopme.

JIist M1 ¢ HApYLIeHUSIMH OTIOPHO-ABUTaTeJILHOIO aniapara:

B (hopMe INIEKTPOHHOTO IOKYMEHTA;
B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1.
2.
3.

O6pazoBarenbHbIit moptan yauepcureta (http://edu.tusur.ru, http://lib.tusur.ru).
Pecypcer Ha caiite Oubmmoreku - https:/lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya.
OnektpoHo - O6ubmuoreunas cuctema DbC Jlans (http://e.lanbook.com/books/element.php?

pll id=56237).

13. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe

odecrmeyeHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0

AUCHHUITINHbI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbro. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCHUIUINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U NTPOrPaMMHOe o0ecrneyeHue 1Jsl JJadOpaTOPHbIX padoT

Jlabopatopust uHOOPMAITMOHHBIX TEXHOJIOTHI

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA, TOMEIIEHUE JJISI CAMOCTOSATEIHLHON pabOThI

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, a. 74, 323 ay.

Onucanue UMeroIerocs 000py10BaHUs:

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

- [IBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

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

- KomnbrorepP WS2;

- [I9BM "AMSTRAD";

- Jlocka mapkepHasi;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

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 IPOTPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obmacTts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus

Bompoc 1.

ITycTh A — MHOXECTBO YHCEII, KOTOPBIE JENATCS Ha 2, B — MHOKECTBO uncen, KOTOpbIE IEIATCS Ha
3:A=1{2,4,6,8,12,14,18 },B={3,6,9, 12, 18 }.

Onpenenutk, 4eMy paBHO MHOXKeCTBO A & B.

Ortser.

1.A&B={6}.

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

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

Bompoc 2.

VYKka3aTh KOHEUHbIE BEPIIMHBI 3iinepoBoil nenu B Heorpade G =(X,U), ecnu 3eMeHTHI 1] ero Mat-
PHIIBI CMEKHOCTH R MMEIOT 3HaUeHUs: yKa3aHHbI B MaTpULE:

R1234567

10300000

23010310

30101200
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40010001

50320001

60100001

70001110

Ortser.

1.5; 3.

2.4;7.

3.1; 7.

4. siinepoBoii 1ieny, B fanHoM 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.
VkakuTe NpaBUIIbHYIO 3alKCh 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 c000# TOria ¥ TOJIBKO TOT/a, KOr/a:

Ortser.

l.y=w.

2.x=u.

3.x=uuy=v.

4. x=vHy=u

Bompoc 6.

st snemenToB MHOXKecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBUTh MaTpHUIly OMHAPHOTO OTHOIICHHS R
"owITh nenurenem", tae R = {(a,b); a, b - anemenTsr M; a - genutens b}, KOTOPOE BBIMOIHACTCS IS TMap :
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,2), (2,4),(2,6),(3,3),(3,6), (4,4),(.5,5), ( 6,6)}. B oTBeTe npuBectu
napebl, ISl KOTOPBIX BBITIONHSAETCS 3aJaHHOE OTHOIIICHUE.

Ortser.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).
R123456
1.110111
2010101
3001011
4000100
5000010
6000001

3).
R123456
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I.111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

Mapmpytom B rpadpe G=(X,U) HazpIBaETCS MOCIIEI0BATEIHHOCTD:

1. BepmH U3 MHOXXecTBa X U pédep n3 mHoxkectBa U rpada G=(X,U).

2. BepIuH U3 MHOXecTBa X U pédep 3 muoxkectBa U rpada G=(X,U),

KOTOpasi HAUMHAETCS M 3aKaHYMBAETCS B BEpIIMHAX JAHHOTO rpada.

3. BepinH U3 MHOXkecTBa X U péoep u3 mHoxkecTBa U rpada G=(X,U),

B KOTOPOM COCEAHME BEPIINHBI — CMEKHBIE.

Bomnpoc 8.

KommonenTa cBsizHOCTH Tpada — 3T0:

1. cBsi3HBIN oarpad 3aganHOrO rpada. .

2. gacThb rpada.

3. HanOOJBIINHI TTO BXOXKICHUIO BEPIIUH CBS3HBIN noarpad 3aaaHHoro rpada.

Bompoc 9.

JlaTh MONTHYIO XapaKTEPUCTHKY CBI3HOMY HEOPUEHTUPOBAHHOMY Tpady.

1.ConepXuT TOJIBKO OJJHY KOMIIOHEHTY CBSI3HOCTH.

2. Comep>KHT TOJIBKO OJJHY KOMIIOHEHTY CBSI3HOCTH U B HEM BCE€ BEPIIMHBI B3aUMHO JOCTHUKHUMBI.

3. Bce BepIIMHBI B3aUMHO JOCTHKUMBI.

Bomnpoc 10.

Yro o3nauvaet sneMeHT 158 =0 B matpuie cmexHoctd R rpadpa G=(X,U) B TepMHUHOIOTUU MapIII -
pyToB, eciu |X| = 35, |[U| = 28 u marpuna R — norudeckoro tumna?

1. Bepumnsl rpada G x5 u X8 B3aMMHO HE TOCTHXKUMBI.

2. KonnuecTBo 1yT, CBA3BIBAIOIIMX BepIIUHBI X5 1 X8 B rpade G, paBHo “0”.

3. Bepumnsl x5 u x8 B rpade G — HECMEKHBIE. \

4. BepmuHbl X5 ¥ X8 HE CBA3BIBACT MapHIpyT JIUHBL " 1 ",

Bompoc 11.

CyMMa CTpOK MaTpHIlbl MHIUIEHTHOCTH OPUEHTUPOBAHHOTO Tpada, eciau TpéM BeplIMHAM MHIIH -
JeHTHBI pEOpa-NeTin:

1. paBHa 2.

2. HEe MCHBIIIC, YeM 2

3. sBJSIETCS HYJIEBOM CTPOKOM.

4. paBHa 6.

Bomnpoc 12.

VYKaxure 11eJ1b MUHUMH3AIMK OyJAeBbIX (DYHKLINH.

Yem mpolie aHaTUTHYECKOE BhIpakeHUEe QYHKIIUU:

1. TeM SKOHOMHYHEE OHA B HKCILTyaTallUu;

2. TeM Mpollle ee MpakTUYecKas peau3alus Ha paJuodIeMEeHTax;

3. TeM MeHblIIe OIMOOK P €€ MPAKTUIECKON peann3alim;

4. >KOHOMHYHEE U MPOIIE €€ MPaKTUYeCcKas peaanu3alns Ha HHTETPATbHBIX MUKPOCXEMaX.

Bompoc 13.

CyMMa CTpOK MaTpHIIbl HHIIMJIEHTHOCTH OPUEHTUPOBAaHHOTO rpada 6e3 meTens:

1. paBHa 2.

2. He MeHbIIle, YeM 2

3. ABISIETCS HYJIEBOM CTPOKOM.

Bomnpoc 14.

Ha ocHoBanuu TaOmuIbl UCTUHHOCTH OMHApHBIX omeparmii onpenenuts CAH® onepauum x1 ~
x2.

Ortser:

1. x1x2 + —x1 —x2;
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2.x1 +x1 —x2;

3. x1x2 +x1 —x2.

Bompoc 15.

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

OrtBer.

1. P=70;

2. P=96;

3.P=6.

4.P=09.

Bomnpoc 16.

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

OrtBer.

1.M={2,23,3,15,18,9,

2.M={2,23,3,15,18,9,

3. M={15,2,}.

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

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,

9,5,6,2,16, 15,32};
5,6, 16,32, 45};

9}.

Ortser.

1. M1 =M2;

2. M1 > M2;

3. M1 #M2;

4. MI<M2;

Bomnpoc 18.

Pemmts 3anady ¢ nmomounsto quarpamm Jitiiepa-Benna .

N3 100 npuexaBmmx TypyucTOB 75 3HAIN HEMEUKHUH S3bIK U 83 — (hpaHITy3CKHi.

15 yenoBek He 3HAIM HU HEMEILKOT0, HU (ppaHIry3ckoro. CKOJIBKO TYpHCTOB 3HAJIHM 00a 3TH sA3bIKa?

Ortger.

1. 70 TypucToB 3HaNMH 00a S3BIKA.

2. 58 TypucTOB 3HaNM 00a SA3bIKA.

3. 73 Typucta 3Hanu 00a SI3bIKA.

4. 74 Typucta 3Hanu 00a S3bIKA.

Bompoc 19.

Heop.rpad G=( X, U), rne X =(1,2,3,4,5,6,7,8), 3a1an MaTpuiieii CMeKHOCTH R.

DJeMeHTHI 1] MaTpHIbl CMEeXHOCTH R Heop. rpada G UMEIOT ciaeayrone 3HaYeHUs:

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

Onpenenuts, yepes kakue pedpa 1 BEpIIMHBI IPOXOINUT SHIEPOB IIUKII B JAHHOM Tpade.

Ortser.

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

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

3. B nannom rpade G He comepKUTCs SUIEpPOB UK.

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

Bompoc 20.

Onpenenuth nepudepuiinple W MEHTpaidbHble BepmuHbl B Heop.rpade G=( X, U), rtone 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.

Ortger.

1. [Tepucdepuiinbie BepmmHnbl: 1;3. [leHTpansHbie BepmuHbL: 7; 6.
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2. llepudepuiinbie Bepmunsl: 1;4. lenTpanbHble BepmuHbL: 7; 6; 5.
3. [lepudepuiinbie Bepmmnsbl: 1;2;4. [lenTpansHbie BepIIUHEL: 7; 6.

14.1.2. TeMmbl KOHTPOJILHBIX padoT

1. 3amaya 0 MakCUMaIbHOM IMOTOKE HA TPAHCIIOPTHOW CETH.

- IlocTpouTth TpaHCHOPTHYIO CETh, COoAEpXkallyto "8" BepIINH, OHAa U3 KOTOPHIX - UCTOK U OJHA -
ctok. IIpon3BonabHO 3a7aTh OpueHTALUIO PEOEp ITOM CeTH W A KaXIOM JIyrd 3a4aTh €€ MPOIYyCKHYIO
CrocoOHOCTh. OnpeneuTh MAKCUMAIBHBIN MIOTOK Ha TAHHOW CETH.

OTBeTUTH HAa BOIPOCHI;

- Onucath npouexypy JUist ONpeesieHNs: HaChILIEHHOCTH CETH.

- Yro npezcrasisier coOoi «pas3pes» Ha ceTu?

-. AJITOPUTM 1Sl HAXOXK/IEHUSI «KMUHUMAJILHOTO» pa3pesa.

2. Kpatuaiinue MapuipyTsl B rpade.

Bompocsr;

- bazoBelIii (TUMOBOH ) AJITOPUTM HAXOXKICHUS KpaTYalIero MapipyTa.

- Knacc rpadoB, Ha KOTOpBIX pelaeTcs 3a7aya MoMcKa KpaTyaiiiero Mapuipyra.

- [IpaBuiio noctpoenus iepeBa pelieHnit A1 MoucKa KpaTyailiero Mapuipyra..

. - [IpaBuyio BeIOOpA «BEAYIICH» BEPUIUHBIL.

-.Uto onpenenstoT METKH BEpIIMH Ipada B Ipoliecce Mmorcka Kpardanmiero mapupyra?

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Onpenenenue. CiocoOw! npeactaniaeHus [1O.
Bynessl pynkimn (b®). @yHKIIMOHAIBHAS TOJHOTA, (PYHKIIMOHAIBHO MOJHBIE 0a3UCHI.
Metonsl Muanmuszanuu bd.

14.1.4. Boripocsbl Ha caMOINIOATOTOBKY
Jlis penieHns: Kakux TUIOBBIX 33]1a4 IPUMEHSIOTCS IEPEUNCIIEHHBIE HUKE METO/IbI U aJITOPUTMBbI?
1. Anroputm JlefKCTpBHI.
2. Anroput™m Mary-Beiicmana.
3. MeTon noucka B IIMPHHY.
4. Merop noucka B IiTyOuHY.
5.CtpykrypHbIil aHanu3 rpada.
6. Anroput™ Jluttna.
1. ITpaBuiio npeoOpazoBanust Joruyeckux QpyHKIUH K hopMe OyaeBbIX PYHKIUH.
2. IlpaBuio npeobpazoBanus nepekirouarenbHbIX GpyHKiuil k popmam C/ITHD u KHO.
3. PackpbITh noHsTHE "(PYHKIIMOHAIbHAS MTOJIHOTA OYyNIeBbIX (QYHKITHI".
4. CpopmynupoBaTh MpaBuia rpasuia jie Moprasa.
1. ChopmymupoBars Teopemy JKerajJikuHa JJis IepeKIToUaTeNIbHBIX (PYHKITHIA.
2. Cchopmynupyiite npaBuiIa CIOKEHHUS MO0 MOIYIIO 2 JUIs EPEKITIOUaTeIbHbIX (QYHKIUI.
3. Yto coboii npeacrasnset Oynesa pynkius B popme CAHO.
4. Yto coboit npeacrasmnsger OyneBa pyHkius B popme CKHO.
5. JlaiiTe onpezeneHne nepekaIrodaTeIbHON QYHKITUH.

14.1.5. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM
1. Onepauuu Ha MHOXecTBax. JlokazaTenbcTBa TOXKIeCcTB. Onepanny Hajl OTHOIICHUSMHU.
Pemenue 3amau Ha MHOXKECTBaxX

14.1.6. Tembl 1aG0paTOpHBIX padoT
YHapHble 1 OMHApHBIE ONEpaliK HaJ rpadamH.
CtpykTypHBIi aHau3 rpada.
Omnpenenenue B rpade KOIMUECTBO MAPIIPYTOB 33JaHHON JJTUHBL..
Haxoxxnenne kpargaiiiiero mapuipyra B rpade.
Haxoxnenne MUHUMaIbHOTO MapuipyTa B rpade.
Ornpenenenue METpUKH rpada.
Haxoxnenne MakCMMaabHOIO IMOTOKA Ha TPAHCIIOPTHOW CETH.
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CTpyKTypHBIi aHau3 rpada.

14.1.7. 3auér
Paznen: nepexntouarenbHble QyHKIIUU

Bormpoc 1.

[Tpusectu k CAH® OyneBy dhyHKIHIO:
f(x,y,z) =xy * y—z.

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

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

Bomnpoc 2.

[Tpusectn k KH® popmyny: f(X,y,z) =x"y+ Xy +x ~Z.
OrTBerT:

1 fx,y.2) = (x + y)(~x +-y + ~2);

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

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

Pa3nen: MHOXKeECTBA.

Bompoc 3.

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

2.AAB={2,1}.

3.AB={1,3}.

Bomnpoc 3.

[Tycte A={1,2,3,4,5}; B={3,4,5}. Torna
I.BV\A={1,2,3}.

2B\A={2,3}.

3.BVA={"mycto" }..

Bompoc 4.

Ilycts A={1,2,3,4,5};B=1{3,4,5, 6}. Torna
1LAUB={1,2,3,4,5,3,4,5}.
2.AUB=={3,4,5,1,2,3,4,5,6}.
3.AUB={1,2,3,4,5, 6}.

Bomnpoc 5.

[Tyct A={1,2,3,4,5}; B={3,4,5,6}. Torma

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

2.A-B={3,4,6,5}.

3.A-B={3,4,5}..

Bompoc 6.

.Ha muoxectBe nap touek (3, 6), (7, 42), (21, 15), (3, 28) 3anano orHomenue R1 "umers oOmumit
JEJNTENb, OTINYHBIN OT equHULbl" . I KaKuX Iap TOYEK OHO BBINIOJIHAETCS?

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 muaO)ecTBe map touek (3, 6), (7, 42), (21, 15), (3, 28) 3apano otHomenue R2 "umers oOmumii
JICITATENb, OTIUYHBIN OT equHUIB!" . JIJI1 KaKuX map TOYeK OHO HE BBITIOIHSICTCS?

OTBET.

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

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

3. (3, 28).

Bompoc 8.
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.Ha muoxectBe map touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) )3amano otHoImIeHHE R3 "
HaXOJIUTCS HA PA3HOM PACCTOSIHUM OT Hadajia KOOpAUHAT'.

Jnst KakuX map TOYEK OHO HE BBITIOJIHSAETCS?

1. ((35 4): (-0’ _5))’ ((15 6)’ (33 4))

2.((3,4), (-3,4)), (1, 6), 3, 4)),

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

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

Bomnpoc 9.

Ha muoxectse map Touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) 3axano orHomIeHHe R4 "
HaxXOAMUTCS Ha OJMHAKOBOM PACCTOSIHUM OT Hayayla KOOpAUHAT".

J1st KakuX map TOYEK OHO BBITIOJIHAETCS?

1. ((35 4): (-0’ _5))’ ((15 6)’ (33 4))

2.((3,4), (-3,4)), (3, 4), (0, -5)),,

3. ((la 6): (3a 4))7 ((3’ 4)7 (-3’ 4))

Bompoc 10.

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

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

3a/1aHo oTHOIIeHUE RS " OBITh CHMMETPUYHBIM OTHOCHUTEILHO OCH X.

J1st KakuX map TOYEK OHO BBITIOJIHAETCS?

1((33 4): (3’-4))5 (('3a 4)’ ('3: _4))5'

2.((3,4), (-3, -4)),

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

Paznen: rpadsr.

Bomnpoc 11.

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

no rpady ero MOMOJHEHHUs HamucaTbh MUHUMAalbHOE BbIpakeHHe npousBeaeHus I morumueckux
MEPEeMEHHBIX Xi, X2, X3, X4, MO3BOJISIFOIIEE BBACTUTH MOAMHOXECTBA BepliuH B rpade G, oOpasyromnue
BCE €r0 MaKCUMaJIbHbIE MOJHbIE MOATPadBbI.

Orser.

1. T = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3.1 =x1x2++x2x3 x4 .

Bomnpoc 12.

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

no rpady ero IOMOJHEHHUs HamucaTbh MUHHUMAalbHOE BbIpakeHHe npousBeaeHus I mormueckux
MEPEeMEHHBIX Xi, X2, X3, X4, MO3BOJISIFOIIEE BBACTUThH MOAMHOXECTBA BepliuH B rpade G, oOpasyromniue
BCE €r0 MaKCUMaJIbHbIE MOJHbIE MOATPadBI.

OrTBerT.
1.II=x4+x1 +x2. +x3 .
211=x1

+ x1x2 x4+ x2x3 .

3. [1=x1x2++x2x3 x4 .

Bomnpoc 13.

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

U= {(ul=x1, x2),(u4 = x3, x4),(u2=x1,x3 ), (u3 =x2,x4 ),(uS =x1, x4)} . Jlns pemenus 1aHHON 3a-
naun MetoioM Mary-Beiicmana noctpouts rpad G'(U, V), a1 KOTOporo cocTaBUTh MUHUMAJIBHOE BhIpa-
xenue 1.

Ortger.

[.II=ul u4uS+u2ud uS+ulu2udu4.

2.I1=ulu2+ ulu2 u4+ u2u3.

3. [I=ulu2++u2u3d u4.

Bompoc 14.

Brimotanth pé6epHyto npaBuiibHYIO packpacky rpada G(X, U), rae
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U={(ul=x1,x2),(u4 =x3,x4),(u2=x1,x3 ), (u3 =x2, x4)} , . JIns pemeHus: JaHHON 3a]]a4 METOJIOM
Mary-Beiicmana noctpouts rpad G'(U, V), mist KOTOPOTro cOCTaBUThH MUHUMaIbHOE BhIpakenue I1.

Orger.

[.IT=ul u4 +u2u3.

211 =ulu2+ ulu2 u4+ u2u3.

3.1I=ulu2++u2ud u4.

Bompoc 15.

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

no rpady ero JOMONHEHUs HamucaTh MUHUMAIbHOE BhIpaXeHHE MpousBeneHus [ mormueckux
MepEeMEHHBIX X1, X2, X3, X4, 03BOJISIIOIIEE BBIICIUThH MMOJAMHOXECTBA BepIuH B Tpade G, oOpasyrommue
BCE€ €r0 MaKCHMaJbHBIC TTOJTHBIC TOATPAQBI.

OTtBer.

1. I = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3.1 =x1x2++x2x3 x4 .

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

Bompoc 16.

Beimoauth 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), a1 KOTOpOro cocTaBUTh MUHUMAIbHOE BhIpakeHue I1.

Orger.

I.IT=ul +ulu2 u3

2I1=ulu3+ulu2 +u2ul.

3. I =ul+u2u3.

Bompoc 17.

Heop.rpad G 3aman matpureit cmexxaocta R.

DOneMeHTHI 1ij MaTpHIbl cMexkHOCcTH R Heop. rpada G umerot cienyronue 3HaueHus: r12 = 3; 127
=2;1r75=1;134=1,1r56 =3, 176 =1; r35 = 3.

YKkazaTh KOHLIEBbIE BEPILIMHBI 31i1epoBoii nenu B rpagde G.

OTtBeT.

1. KoH1ieBble BepIIMHBI 3iJIEpOBOH 1IeTIH, coieprKaleiics B JTaHHOM rpade G, ecTb BepIIHHbI 4; 6.
2. Kon1ieBpIeBepIIMHBI SUIIEPOBOH 1IETTH, Coieprkamelics B 1anHoM Tpade G , ecTb BepuIuHs 3; 6.
3. KoH1ieBbIeBEepIIMHBI 3iJIEPOBOM LIETH, coAeprKaliencs B 1aHHOM rpade G , ecTb BepIuHbI 2; 4.
4. Takux BepIIUH HET, T.K. JaHHBINA I'pad HE COACPIKUT DHICPOBY IICTIb.

Bompoc 18.

Heop.rpad G 3aman matpureit cmexxaocta R.

DJeMeHTHI 1] MaTpHIlbl cMEXKHOCTH 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.

Omnpenenuts, uepes Kakue péopa U BepIIMHBI IPOXOAUT SMUIEPOB LUK B JAHHOM Tpade.

OtBeT.

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 comep KUTCs SUIEPOB UK.

4. DuinepoB nuki B rpade G MpOXOAUT Yepe3 BEPIINHBI ¢ HEYETHBIMA HOMEPAMHU.
Bompoc 19

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

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

OTIpEeIETIUTh €T0 JUAMETP U Payc.

Orser.

1. Paguyc pasen: 1. Jluametp paBeH: 2.
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2. Paguyc paseH: 2. Jluametp paBeH: 5.
3. Paguyc paBen: oo. /[uameTp paBeH: oo.

Bompoc 20.

Hns veoprpada G(X,U), e U= {(x1, x2),(x3, x2),(x2, x4), (x3, x4),(x1, x3),(x1, x3), (x1, x4),

(x1,x4) };

X=(x1,x2,x3,x4) onpenenuth paccrosiaue Lij mexay BepmmHamu ( x1, x3) u (x1, x4).

OrTtBeT.

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

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U UHBAJIUJIOB

Kareropun
00yJaronmxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTepualioB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napyueHusMu
ciyxa

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

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

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

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUyYEHUSIMH 11O
OO0IIEeMeTUITTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

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

Jnis nui ¢ 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 TIOKYMEHTA;

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

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

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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