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Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 72 72 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ok3ameH: 3 ceMecTp

Tomck 2018

CornacoBaHa Ha noptane Ne 27765



PilCC.\l()TpCH'd 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokot Ne 13 ot «29 » 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).
[TpenmiecTBYIONMME TUCIUILTHHAMY, (DOPMUPYIOIUMH HAYaJbHBIC 3HAHUSA, SIBISTIOTCS: WHDOD-
MaTtuka, Maremaruka.
[TocnenyromumMu TUCHUIIMHAMU ABJISIIOTCS: MICKyCCTBEHHBIN MHTEIUIEKT, MaTeMaTtnyeckas JIoru-
Ka U TEOPHsI AJITOPUTMOB.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTMCIUTIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OK-7 CnocoOGHOCTh K cCaMOOPTaHU3AINH U CAMOOOPa30BaHUIO. ;

— OIIK-5 CnocoOHoCTh pemiaTh CTaHJIApPTHbIE 3a7aud Mpo(ecCHOHAIBHON IEsTeNbHOCTH Ha
OCHOBE MH(POPMALMOHHOW U OMOIMOrpaguueckoi KyabTypbl ¢ NPUMEHEHHEM HH()OPMAIMOHHO-KOMMY -
HUKAIlMOHHBIX TEXHOJIOTUH U C Y4ETOM OCHOBHBIX TpeOOBaHUN MHPOPMAITMOHHOIN 0€30I1aCHOCTH. ;

B pesynpTrare u3ydeHus IMCLUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

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

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

—  BJAJIeTh * TEPMUHOJIOTHEH TEOPHHU MHOXKECTB, MATEMAaTHUECKOMN JIOTUKH, TEOpUH IpadoB - Me-
TOJAMH MUHHMM3ALKU OyJaeBbIX (QPYHKIMHA - WHPOpMaLKEl O CyIIECTBYIOIIMUX alrOpUTMax Ha rpadax -
METO/laMH ONTUMHU3ALUK Ha Tpadax U ceTsx

4. O0beM JTMCHUIIMHBI M BU/BI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIeT 5.0 3aU€THBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

3 cemectp

AyrmutopHsble 3aHATHS (BCETO) 72 72
Jlexuun 36 36
JlaboparopHbie pabOTHI 36 36
CamocrosTenbHas paboTa (BCero) 72 72
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 32 32
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 32 32
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 8 8
TEOPETUYECKON YaCTH Kypca
Bcero (0e3 ax3amena) 144 144
IToxroroBka m crada sK3amMeHa 36 36
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OO01mas Tpy10eMKOCTb, 4 180

180

3auerHbie EauHunmt 5.0

5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ o]
7 2 5 g 2§
oy > 3 S =
: g e | 83 2 £
HazBanus pa3aenoB TUCHUTUIMHBI i o, o, o © & =
= O s 50 =
& s o 9 3 (23
3 cemecTp
1 BBoaHbIE TTOJIOKEHUS 2 0 4 6 OK-7
2 MHoxecTBa 8 8 16 32 OK-7, OIIK-5
3 [epexnrouaTenbHbie QYHKITUN 10 14 16 40 OK-7, OIIK-5
4 Tpadst 10 14 22 46 OK-7, OIIK-5
5 DkcTpemanbHbIe 3a/1a4 Ha rpadax 6 0 14 20 OK-7, OIIK-5
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHSIM)
ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCHUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
% 2 5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIMHBI 110 JIEKIHUIM z 7 &5
o E
X 2 3
a o g
= S
3 cemecTp
1 Boanble nosioxkenust | JluckpeTHast MaTeMaTuka, €€ MECTO U CBS3b C JIPyTHU- 2 OK-7
MU JUCUUTIMHAMHU
Hroro 2
2 MHoxecTBa OcHOBHBIE IOHATHUSI TEOPUU MHOXKECTB, CIIOCOOBI 3a- OK-7
nanus. AnreOpa MHOkecTB. Ornepanyu HaJ, MHOXKe-
ctBaMu.OtHomenus. I IpencraBienne MHOXKECTB U OT-
HomeHuit B OBM.
Hroro 8
3 IlepekirovarenbHbIC Omnpenenenue. CiocoOs! npeactaiaeHus 11D.byneBbr 10 OK-7,
byHKIIH ¢ynkuuu (b®). OyHKIMOHANbHAS TIOTHOTA, PYHKIU- OIIK-5
OHAJILHO MOJIHBIE 0a3uchl. MeToAbl MUHUMH3AINH
b®d.
Hroro 10
4 T'padst OcHoBHbIE OHATHUS TEOPUH rpadoB.MapuipyTsl u 10 | OK-7,
nytu B rpadax/lepesbs u HarpyxeHHble rpagsl. Ha- OIIK-5
XOKJICHHEe MHHIMAJIBHOTO OCTOBHOTO JiepeBa. TpaHc-
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noptHbie ceTH. [ToTok Ha ceTn. Pa3pes cetu.
Hroro 10
5 DKcTpemanbHbIe 331a4d | BHYTPEHHE YCTOMUMBBIE MHOXKECTBA BEPIIIHUH Tpa- 6 OK-7,
Ha rpadax ¢da.Packpacka BepmmH rpada, Packpacka péoep rpa- OIIK-5
ta,
Hroro 6
Hroro 3a cemectp 36

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (MTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1

Hanmenosanue MCHUILIMH o0ecreYnBaeMbIX TUCIIUILUTHH
1 2 3 4 5
IIpeiecTByIOMUE JUCIUILTUHBL
1 Undpopmaruka +
2 Maremartnka + + +

[Tocnenyromue TUCIUITITUHBL

1 MckyccTBEHHBIN HHTEIICKT + +

2 MaremaTuyeckas JOTHKa U TEOPHS ajro-
PUTMOB

- - -

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIMIUIMHBI, W BHJOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THH
§ Bunnl zagstuin
z .
‘E’ 8 E DopMBI KOHTPO.
5 i e (=8 p poist
5 = S 3
bd = O
OK-7 + + + KontponrHnas padora, Koncnekr
CaMOIIOATOTOBKH, 3allIuTa oT4ye-
Ta, OTyeT 1o J1abopaTOpHOIL pa-
oore, Tect, OTueT Mo mMpakTHye-
CKOMY 3aHSITHIO
OIIK-5 + + + KonTponsnas pabora, Koncrekr
CaMOIIOATIOTOBKH, 3aIllMTa OTYe-
Ta, OTYeT 1o JTabOpaTOPHOI pa-
6ote, Tect, OTUeT Mo mMpakTUde-
CKOMY 3aHSTHIO
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PYIIL.
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7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
3 = =
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
- ¥
> Sz
e e g
= S
3 cemecTp
2 MHoxecTBa JlokazaTenbCTBAa paBeHCTBA MHOKECTB.CBOICTBA OT- 8 OK-7,
HOILIICHU. Perienre npuMepoB Ha MHOXKECTBaX OIIK-5
Hroro
3 [lepexntouaTenbHble (opMBI 3aIHCH TIEPEKITIOYATENbHBIX QYHKIMIT. MeTo- 14 | OK-7,
GbyHKIIIH 16l MUHUMU3a1uK 0yneBbix pynkuumiiIloctpoenue OIIK-5
CXE€M IO 33JJaHHBIM JIOTHUECKUM (PYHKLIUSM.
Hroro 14
4 TI'pacsr VYHapHbIe 1 OMHApHBIC ONepaIuy Haj rpadaMu. 14  |OK-7,
CrpykTypHBIii aHanu3 rpada.OnpenencHue B rpade OIIK-5
KOJIMYECTBO MAPUIPYTOB 3aJaHHON IIuHbIL..Haxoxe-
HHUE KpaTyaifmero Mapuipyra B rpade.Haxoxnenue
MUHHMMAaJIbHOIO MapipyTa B rpade.OnpenencHue
MeTpuku rpada.HaxoxneHmne MakCMMaaIbHOTO TOTOKA
Ha TpaHCTOpTHOM ceTu.CTPYKTYpHBINA aHanu3 rpada.
Hroro 14
Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUHU TPE/ICTABICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
: | i%
Bunapr camocTosTensHOM & > 0O
Hassanwus pasnenon z " = ®opMbI KOHTPOJIS
paboTEI L g 2
X g8 =
Y Qo 2
= S
3 cemecTtp
1 BBOHBIE IOJIOKEHUS [IpopaboTKa JIEKIIUOHHOTO 4 |OK-7 KoHcnekt camonoaroros-
Marepuala ku, Tect
Utoro 4
2 MHoecTBa [IpopaboTka TeKIHOHHOTO OK-7, 3amura otuera, KoHCIexT
Marepuaia OIIK-5 CaMONOJrOTOBKU, OTYET
OdopmiieHre 0TIETOB TIO 8 180 nabopatopHoi padore,
TYET 10 MPAKTUYECKOM
JabopaToOpHBIM paboTam CT 10 Ipa cexoMy
3aHATUIO, TecT
Hroro 16
3 IlepekirovyarenbHbIe [TpopaboTka JIEKITMOHHOTO OK-7, 3amura ot4yeta, KoHCIIEKT
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byHKIIUN Marepuasa OIIK-5 CaMoIoAroToBKku, OTUET
0 MPAKTUIECKOMY 3aHS-
OdopmiieHre 0TYETOB 110 10 0 p% CCKOMY 32
J1abopaToOpHBIM paboTam THro, 1ect
Hroro 16
4 I'pader CamocTosiTenbHOE U3yye- OK-7, 3amuTa oryera, KoHcnekr
HHE TeM (BOIIPOCOB) TEOpE- OIIK-5 CaMOTIOJITOTOBKH,
TUYECKOM YacTu Kypca KontponsHas pabora, Ot-
YeT I TOpPHOH pa-
OdopmiteHre 0TIETOB TIO 14 66 (zrna60pa OpHOHU pa
T T
JabopaToOpHBIM paboTam ote, lec
Hroro 22
5 DkerpemanbHbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 14 |OK-7, Koncnekr camonoaroron-
Ha rpadax Marepuaia OIIK-5 ku, KontponbHas padora,
Wroro 14 Otyet mo taboparopHOU
pabote, Tect
Hroro 3a cemectp 72
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 108
10. KypcoBasi padota (mpoekr)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0uXxcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
3amura oTUeTa 4 4 4 12
Koncnekr camonoaroros- 3 3 3 9
KH
KonTponbHas paboTa 4 4 4 12
OtyeTt no nabopaTopHOM 4 4 4 12
pabore
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 OamIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadbymie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT 2

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

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

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

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

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

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

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

12.2. lonoiHuTEAbHAS JIUTEpaTypa

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

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

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

12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECCKHE TOCOOHS

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

2. Xwuranosa E. ®@.[luckpernas mareMaTuka: yaeOHOE METOUIECKOE TTOCOOUE. ISl TPOBEICHUS
NPAaKTUYECKHUX 3aHATHH U mabopaTopHbIx , CamocTtosaTenbHbIX padoT Tomck:-2007T. [DAeKTPOHHBIN pe-
cypc] - Pexum nocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mara oOpamenus:
04.06.2018.

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

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1.06pazoBarenbHbii moptan yausepcuteta (http://edu.tusur.ru).

2. 2. Pecypcsl Ha caiite 6ubmmoreku - https://lib.tusur.ru/ru/resursy/bazy-dannyh.

3. 3. DIIEKTPOHHO - OoubamoTeuHas cucrema 9bC Jlanb
(http://e.lanbook.com/books/element.php?pll id=56237).

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

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

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

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

JlabGopatopust nHOOPMAITHOHHBIX TEXHOJIOTHI

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

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 323 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

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

- [IBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

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

- KomnbrorepP WS2;

- [IBM "AMSTRAD";

- Jlocka mapkepHasi;

- Kommnekr cnennanuzupoBanHoi yueOHO# mebenu;

- Pabouee mecto mpemnoaBarers.

[IporpamMmMHOe obecrieueHue:

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer
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13.1.3. MarepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX 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
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 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.
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Yka3zaTh KOHEUHBIC BEPIIHUHEI diinepoBoil rienu B Heorpade G =(X,U), ecnu 2IeMeHTHI rij ero Mat-
PHIIBI CMEXHOCTH R MMEIOT 3HaueHMs: yKa3aHHbI B MaTpUIIE:

R1234567

10300000

23010310

30101200

40010001

50320001

60100001

70001110

Ortger.

1.5;3.

2.4;7.

3.1; 7.

4. sitnepoBoi nienu, B 1aHHoM rpade G =(X,U) , HeT.

Bomnpoc 3.

VYkakuTe NpaBUIIbHYIO 3alIMCh 3aKOHA e MopraHa.

1. = (x1 +x2) =—(x1*x2)

2.7 (x1 +x2)=x1+x2

3.7 (x1 +x2)=—x1+—x2

4. - (x1 +x2)=—x1*—x2

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

2.xy+t "yx=xy

3.xy+t"yx=x

4.xy+yx=x+l.

Bomnpoc 5.

J1Be ymopsiioueHHble napsl (X, y) 1 (U, V) paBHBI MeXy c000# TOTia ¥ TOJIBKO TOT/a, KOr/a:

Ortger.

l.y=w.

2.x=u.

3.Xx=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 3aJJaHHOE OTHOIIICHUE.

Ortser.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).
R123456
1.110111
2010101
3001011
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4000100
5000010
6000001

3).

R123456

I.L111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

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

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

2. BepIuH U3 MHOXecTBa X U péodep u3 muoxkectBa U rpada G=(X,U),

KOTOpasi HAUMHAETCS M 3aKaHYMBAETCS B BEpIIMHAX JAHHOTO rpada.

3. BepinH 3 MHOXKecTBa X U péoep u3 mHoxkectBa U rpada G=(X,U),

B KOTOPOI COCEIHUE BEPIINHBI — CMEKHBIE.

Bomnpoc 8.

KommonenTa cBsizHOCTH Tpada — 3T0:

1. cBsi3HBIN oarpad 3aganHOrO rpada. .

2. gacThb rpada.

3. HanOOJBIINHI TTO BXOXKICHUIO BEPIIUH CBS3HBIN moarpad 3agaHHoro rpada.

Bompoc 9.

JlaTh MONTHYIO XapaKTEPUCTHKY CBA3HOMY HEOPUEHTUPOBAHHOMY Tpady.

1.ConepXuT TOJIBKO OJJTHY KOMIIOHEHTY CBSI3HOCTH.

2. Comep>KHT TOJBKO OJJHY KOMIIOHEHTY CBSI3HOCTH U B HEM BCE€ BEPILIMHBI B3aUMHO JOCTHUKHUMBI.

3. Bce BepIIMHBI B3aUMHO JOCTHKUMBI.

Bomnpoc 10.

Yro o3Hauaet sneMeHT 158 =0 B matpuie cmexHoctd R rpada G=(X,U) B TepMHUHOIOTUU MapIII -
pyToB, eciu |X| = 35, |[U| = 28 u marpuna R — nmorugeckoro 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. BepuiHbl X5 ¥ X8 HE CBA3BIBACT MapIIPyT JUIUHBL " 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 HKCILTyaTallnu;

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 OPUEHTUPOBAHHOTO rpada 6e3 meTess:

1. paBHa 2.

2. He MeHbIIle, YeM 2
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3. ABISIETCS HYJIEBOM CTPOKOM.

Bomnpoc 14.

Ha ocHoBanuu TaOmIuIbI UCTUHHOCTU OMHApHBIX omeparmii onpeaenuts CAH® onmepauun x1 ~
x2.

OtBer:

1. x1x2 + —x1 —x2;

2.x1 +x1 —x2;

3. x1x2 +x1 —x2.

Bompoc 15.

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

OtBer.

1. P=70;

2. P=96;

3.P=6.

4.P=09.

Bomnpoc 16.

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

OtBer.

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 ¢ nomounsto quarpamm Jitiiepa-Benna .

N3 100 npuexaBmmx TyprucTOB 75 3HAIN HEMEUKUH S3bIK U 83 — (hpaHITy3CKHil.

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

Ortser.

1. 70 TypucToB 3HaNMH 00a SA3BIKA.

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 uepes3 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), 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,
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m(3,4)=1, m(3,5)= 1, m(3,6)= 2, m(3,7)= 2,

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

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

m(6,7)=1.

Ortser.

1. [Tepucdepuiinbie BepmmHbl: 1;3. [leHTpansHbie BepmuHbL: 7; 6.
2. llepudepuiinbie Bepmunsl: 1;4. LlenTpanbHble BepmuHbL: 7; 6; 5.
3. [lepudepuiinbie Bepmmnsl: 1;2;4. [lenTpansHbie BepIIUHEL: 7; 6.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
Bompoc 1.
[Tpusectu xk CAH® OyneBy QpyHKIHIO:
f(x,y,z) =Xy * y—z.
L. f(x,y,2) = xy + =% (y +x2) "(x(y +7) + y2);
2. (x,y:2) = ~(x("y +2) + y2) ;
3. f(x,y,2) =xy +y—z;
Bompoc 2.
[Tpusectu k KH® popmyny: f (X,y,z) =x"y+ Xy +x ~Z.
Ortser:
L f(x,y.z) = (x + y)(7X +7y + ~2);
2.f(x,yz) =~ (x(ytz) +yz) ;
3. f(x,y,2) = (x +y)(x +yz).
Bompoc 3.
IMycts A={1,2,3};B=1{3,4,5}. Torna
1LAB={1,2,3}.
2.AB={2,1}.
3.AB={1,3}.
Bormpoc 4.
[Tycte A={1,2,3,4,5}; B={3,4,5}. Torna
I.B\A={1,2,3}.
2B\A={2,3}.
3.BVA={"mycto" }..
Bompoc 5.
[Tycts A={1,2,3,4,5}; B=
1.AUB = {1 2,,3,4,5,3,4,5
2.AUB=={3,4,5,1,2,,3,4
3.AUB = {1234, , 6}

B={3,4,5,6}. Torna
4,5}
5,6}.

N

4.AB={3,4,6
5.AB=1{3,4,6
6. AsB=1{3,4,5
Bompoc 6.

.Ha muoxectBe nap Touexk (3, 6), (7, 42), (21, 15), (3, 28) 3anano otHowmenue R1 "umers obmuit
JEJIATEND, OTIMYHBIN OT equHULb!" . [l KaKUX Iap TOYEK OHO BBIIIOJIHAETCS?

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 nap Touexk (3, 6), (7, 42), (21, 15), (3, 28) 3agano otHoweHue R2 "umers obmuit
JEJIATENb, OTIMYHBIN OT equHULBl" . [l KaKMX Iap TOYEK OHO HE BBIIIOJIHAETCS?

OTBET.

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

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

3. (3, 28).

}
,5).
i

2 2
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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))

Bompoc 9.

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

HAXOAUTCS HA OAMHAKOBOM PACCTOSIHUM OT Havyasia 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))

3a1aHo oTHoIeHne RS " ObITh CHMMETPUYHBIM OTHOCUTEIIBHO 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: rpadsr.

Bompoc 11.

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

1o rpady ero JOMOIHEHUST HAMMCAaTh MUHIUMAIILHOE BhIpakeHue poun3BeaeHus [1 mornaeckux

MepEeMEHHBIX X1, X2, X3, X4, MO3BOJIAIONIEE BHIJICIUTH MTOJIMHOKECTBA BepIiuH B rpade G, o0pasy-
Io111e

BCE €r0 MaKCUMaJIbHbIE MOJIHbIE MOArpadBbI.

Orser.

. IT = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3. [T =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 JOMONHEHUsT HAMMCATh MUHIUMAIILHOE BhIpakeHue poun3BeaeHus [1 morunaeckux

MEepEeMEHHBIX X1, X2, X3, X4, MO3BOJIAIONIEE BHIJICIUTH MTOJIMHOKECTBA BepIiuH B rpade G, o0pasy-
Io111e

BCE€ €r0 MaKCUMaJIbHbIE MOJIHbIE OArpadBbI.

Orser.

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

2I1=x1

+x1x2 x4+ x2x3 .

3.1 =x1x2++x2x3 x4 .

Bomnpoc 13.

BrimonnauTs pédepHyro npaBmiibHyto packpacky rpada G(X, U), rre

U= {(ul=xl1, x2),(u4 = x3, x4),(u2=x1,x3 ), (u3 =x2,x4 ),(uS =x1, x4)} . Jlys1 pemieHus 1aHHOM 3a-

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

kenue I1.

OTtBer.

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

2I1=ulu2+ulu2 u4+u2ul.
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3. [I=ulu2++u2u3d u4.

Bomnpoc 14.

Brimonuuts pébepHyro npaBmibHyI0 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), [uist KOTOPOTo COCTaBUTh MUHUMaJIbHOE BhIpaxkeHue 1.

Ortger.

[.I1=ul u4 +u2u3.

211 =ulu2+ ulu2 u4+u2u3.

3. [I=ulu2++u2u3d u4.

Bomnpoc 15.

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

1o rpady ero JOMOJIHEHUs HaKMcaTh MUHUMAalIbHOE BhIpaXkeHue npousseneHus [1 mornueckux

MIEPEMEHHBIX Xi, X2, X3, X4, TIO3BOJISIOIIEE BBIICIUT MOJAMHOKECTBA BepIluH B rpade G, oOpazy-
01IUe

BCE€ €r0 MaKCHMAJIbHBIC TTOJHBIC TTOATPadbI.

Ortser.

1. I = x4+ x2.

201 =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 3aga4u MeToAoM Mary-
Beiicmana noctpouts rpad G'(U, V), a1 KOTOPOro cocTaBUTh MUHUMaIbHOE BeIpakeHue I1.

Ortger.

[.II=ul +ulu2u3

2I1=ulu3+ulu2 +u2ul.

3. [I=ul+u2u3.

Bompoc 17.

Heop.rpad G 3aman matpureit cmexxHoctr R.

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

YKkazaTh KOHLIEBbIE BEPILIMHBI 31i1epoBoii nenu B rpade G.

Ortser.

1. KoH1ieBble BepIIMHBI 3iJIEpOBOH 1IeTIH, coieprKaleiics B JTaHHOM rpade G, ecTb BepIInHbI 4; 6.

2. Kon1ieBpIeBepIIMHBI SUIEPOBOH 1IEMTH, Coieprkaielics B 1anHoM Tpade G , ecTb BepuIuHs 3; 6.

3. KoH1ieBbIeBEepIIMHBI iJIEPOBOM LIETH, 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 matpuieit cmexxaoctu R.

DJeMeHTHI 1) MaTpHIlbl cMEeXKHOCTH R Heop. rpada G uMeIoT cieayrome 3Ha9eHus:

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

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

Ortger.

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.

Ortger.

1. Paguyc pasen:1. Jluametp paseH: 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 pacctossHue Lij mexay BepmmHamu ( x1, x3) u (x1, x4).

Ortser.

1.L13=3;L41=3;

2.L13=2;L41=2;

3.L13=1;L41 =1;

4113 =4;L41=5;

14.1.3. Bonipocbl Ha caMONIOATOTOBKY
Jlis peleHns: Kakux TUIOBBIX 33]1a4 IPUMEHSIOTCS IEPEUNCIIEHHBIE HUKE METO/bI U aJITOPUTMBI?
1. Anroputm JlefKCTpBHI.
2. Anroput™m Mary-Beiicmana.
3. MeTox noucka B LIMPHHY.
4. Meton noucka B IiyOuHY.
5.CtpyKrypHbIil aHanu3 rpada.
6. Anroputm Jluttina.
. [IpaBuiio npeoOpazoBanust Joruueckux GpyHKIui K popme OyaeBbIX PYHKLIUM.
. I[IpaBuio npeoGpa3oBanus nepekiodaTenbHbX GyHkunit Kk popmam CAHD nu KHO.
. PackppiTh nonsTHE "(QYHKIIMOHANbHAS [TOJIHOTA OYyJIeBbIX (QyHKIHI".
. CopmynupoBath mpaBuia rnpasuia e Moprasa.
. ChopmynupoBats Teopemy JKeraJikuHa JJis epeKIouaTeIbHbIX (PYHKITHI.
. Chopmynupyiite mpaBuia CI0KEHHs 110 MO0 2 JUISl IEPEKITI0UaTeIbHbIX (QYHKINH.
. Uto coboit pencrasisiet OyneBa Gynkmus B popme CIHD.
. Uto coboii npeacrasnset OyneBa GyHkius B popme CKHO.
. aiite onpezneneHue nepexIoyaTesIbHON PyHKINU.

DN B WN— BN WN —

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT

1. 3amaua 0 MakcHMaIbHOM IIOTOKE HA TPAHCIIOPTHOM CETH.

- [locTpouTh TpaHCIOPTHYIO CETh, COACpIKaILyI0 "8" BepIInH, OJJHA U3 KOTOPBIX - UCTOK U OJIHA -
cTok. [Ipon3BoNIBHO 3a7aTh OPHEHTALMIO PEOEP ITON CETH W U KKIOW Iyrd 3a/aTh €€ MPOMyCKHYIO
crocoOHOCTh. OnpenenuTh MaKCUMAJIbHBIN MMOTOK Ha JAHHOMN CEeTH.

OTBeTUTH HAa BOIPOCHI;

- Onucath npouenypy JUist ONpeesieHNs] HAChIIIEHHOCTH CETH.

- Yrto mpezcrasisieT coO0H «pa3pe3» Ha ceTu?

-. AJITOPUTM ISl HAXOXKIEHUSI «KMUHUMAJILHOTO» pa3pesa.

2. Kparuaiimue mapmipyTsl B Tpade.

Bomnpocsr;

- bazoBebIii (TUMOBOH ) AJITOPUTM HAXOXKICHUS KpaTYalIero Mapupyra.

- Knmace rpadoB, Ha KOTOpBIX pemaeTcs 3agayua MoucKa Kpar4aiero MapipyTa.

- [IpaBriio mocTpOEHHUs IepeBa PEIICHUH 71l TOMCKA KpaT4alllero MapuipyTa..

. - [IpaBuyio BEIOOpA «BEAYIICH» BEPIITUHBIL.

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

14.1.5. Bonipocsl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
1. Onepanuu Ha MHOXKeCTBax. JlokazarenbcTBa TOXIAECTB. Onepanu HaJl OTHOIICHUSIMH.
Pemenue 3anau Ha MHOXeCTBax

14.1.6. Tembl 1a60paTOPHBIX PadoT
VYHapHble 1 OMHApHBIE OTIepaliy Hal Tpadamu.
CTpyKTypHBIH aHau3 rpada.
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Omnpenenenue B rpade KOIMUECTBO MAPIIPYTOB 33JaHHON JJTUHBL..
Haxoxnenne kpargaiiiiero mapuipyra B rpade.
Haxoxnenne MUHUMaIbHOTO MapuipyTa B rpade.
Onpenenenne MeTpUKH rpada.

Haxoxnenne MakCMMaabHOIO IMOTOKA Ha TPAHCIIOPTHOW CETH.
CtpykTypHBIi aHaum3 rpada.

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

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
MaTepualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHMuYEHUSIMH 11O
O0IIeMeTUITUTHCKIM
MOKa3aHUSIM

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

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocsi Ha MOMEHT TPOBEPKHU

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

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

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

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aroImuxcsi MpeycMaTpruBaeTCsl 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 i BOCTIPUATHS HHPOPMALINH:

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OlICHUBAHHS PE3YJIbTATOB OOYUCHHUS MOXKET IIPOBOTUTHCS B HECKOJIBKO ITAIOB.
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