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 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 34 34 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 2 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 15 » 5 2018 1

JINCT COI'TTACOBAHUA

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:
nomeHt kag. KCYII

3aBenyronmii o0ecnieunBaromeii kad.

KCVYII

E. ®. )Kuramosa

10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC

3aBeAyIOIHi BRITYCKAIOIICH Kad.
KCVII

OKCIIepTHI:

JOTICHT TyCyp, Kadeapa KCVYII

IIpodeccop kadenprl kKoMIbrOTEp-
HBIX CHCTEM B YIIPABJICHUH U MTPOCK-
tupoBanuu (KCVYII)
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JI. A. Kosnosa

10. A. llypeirun

H. 0. Xabubynuna
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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 (b1.5.16) otHocutes k 6moky 1 (6a3oBast 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 cOCTaBsgeT 3.0 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) 54 54
Jlexknuu 20 20
JlaGopaTtopHbIe pabOThI 34 34
CamocTosiTenbHas paboTa (Bcero) 54 54
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 30 30
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
CaMocTosTeNIbHOE N3yYEHUE TEM (BOIIPOCOB) 3 3
TEOPETUYECKOI YacTu Kypca
Bcero (6e3 ax3amena) 108 108
OO01mast Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutib 3.0 3.0
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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

T © = g = o =
Haszeanus paznenoB QuCIUIUITMHBL 5 g Q. Z 5 a2
[5) . O = )
= S z S g 23
= S =& &%
2 cemecTp
1 BBoaubIe NOJIOKEHUSA 1 0 0 1 OK-7
2 MHoxecTBa 6 10 12 28 OK-7, OIIK-5
3 [lepexnrouaTenbHbie QYHKITUU 2 10 7 19 OK-7, OIIK-5
4 T'padst 7 14 17 38 OK-7, OIIK-5
5 DKcTpemalbHbIe 3a/1a4n Ha Tpadax 4 0 18 22 OK-7, OIIK-5
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108

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)

A ¥ =
= 2 E
Q S 5
g 0 5
]
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM 5 - é’* 5
o S B
X g8 =
a o g
= S
2 cemectp
1 BBonnble nonoxkeHuss | JluckpeTHas MaTeMaTuka, €€ MeCTO U CBS3b C JIPyTHU- 1 OK-7
MU JUCIUTITHHAMUA
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 2 OK-7,
¢byHKIIU ¢ynkuuu (b®). OyHKIMOHANbHAS TOTHOTA, GYHKIHU- OIIK-5
OHAJIBHO TOJIHBIE 0a3uChl. MeTOIbI MUHUMHU3AINHI
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)
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 Maremaruka + + + +

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 -

THH
§ Bunwl 3agstuin
:T .
QE’ | E Do
5 % & 8, PMBI KOHTPOJIS
5 = S 3
bd = @)

OK-7 + + + KonrtponrHas padora, Koncnekr
CaMOIIOATOTOBKH, 3aIlIuTa oT4ye-
ta, CobecemoBanne, OTUET 1O J1a-
O6opatopHoii padote, Onpoc Ha
3aHATUAX, Tect, OTYET No npax-
TUYECKOMY 3aHSITHIO

OIIK-5 + + + KonTponbshas pabota, Koncrexr
CaMOTIOATOTOBKH, 3aliuTa oT4ye-
ta, CobecemoBanne, OTUET 1O J1a-
O6opatopHoii pabote, Onpoc Ha
3aHATUAX, Tect, OTYET no npax-
TUYECKOMY 3aHSITHIO

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 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
< ¥
> Sz
e e 2
= Sl
2 ceMecTp
2 MHuoxecTBa JlokazaTenbCTBAa paBeHCTBA MHOKECTB.CBOICTBA OT- 10 OK-7,
HOILICHU. Perienre npuMepoB Ha MHOXKECTBaX OIIK-5
Hroro 10
3 [lepexnrouaTenbHble (opMBI 3aNHCH TIEPEKITIOYaTENbHBIX QYHKIMIT. MeTo- 10 | OK-7,
GbyHKIIIH Il MUHUMU3auK OyneBbix pynkumiiIloctpoenue OIIK-5
CXE€M IO 33JJaHHBIM JIOTHUECKUM (PYHKLIUSM.
Uroro 10
4 TI'pacpsr VYHapHbIe 1 OMHApHBIC ONepaIuy Haj rpadaMu. 14  |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 14
Hroro 3a cemectp 34

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUH TPE/ICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
T
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 0 |OK-7 KoHcnekt camonoaroros-
MaTepuana KU
Hroro
2 MHoecTBa [IpopaboTka TeKIHOHHOTO OK-7, 3amura otuera, KoHCIIekT
Marepuaia OIIK-5 CaMOMNOJroTOBKU, OTYET
OdopmiteHre 0TIETOB 1O 10 1o s1abopatopHoi padore,
TAGOPATOPHBIM PAGOTaM OT4er 1o MpaKTUYECKOMY
3anatuto, CobecenoBanue,
Hroro 12 Tecr
3 IlepekitovarenbHbIe [TpopaboTka JIEKITMOHHOTO 1 OK-7, 3amura ot4yeTta, KoHCIIeKT
GbyHKIIN MaTepuana OIIK-5 camoIoAroToBku, Ompoc
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OdopmiteHre 0TIETOB TIO 6 Ha 3aHATHAX, OTYET Mo

JabopaTOpHBIM paboTam MPaKTUYECKOMY 3aHITHIO,
Hroro 7 CobecenoBanue, Tect
4 T'padsl CamocrosTenbHOE U3yde- 3 |OK-7, 3ammra or4yera, KoHcriekr
HUE TeM (BOTPOCOB) Teope- OIIK-5 CaMOTMOJIrOTOBKH,
TUYECKOM 4acTh Kypca KontponsHnas pabora, Ot-
OdopmieHre 0T4ETOB 110 14 geT HOCHE?OP 4TOpHOH pa-
T BaHU
nabopaTOpHBIM paboTam 0T, L-00€CCAOBAHNE,
Tect
Hroro 17
5 DkerpemanbHbie 3a1aun | [IpopaboTka JTEKIIMOHHOTO 18 |OK-7, KoHcnexT caMmonoaroros-
Ha rpadax Marepuaia OIIK-5  |ku, KontponsHas pabota,
Vroro 18 Otuer no 1abopatopHOU
pabote, CobecenoBanue,
Tect
Hroro 3a cemectp 54
Hroro 54

10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuManbHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
3amuTa oT4eTa 6 5 6 17
KoncnexT camomoaroros- 4 4 4 12
KU
KonTponbhas pabota 10 10 20
Onpoc Ha 3aHATUSAX 2 2 2 6
Ot4er o maboparopHOi 4 4 6 14
pabote
OT4er 1o NpaKkTUIECKOMY 2 1 4 7
3aHATHIO
CobecenoBanue 8 8 8 24
Htoro makcumyM 3a nepu- 36 24 40 100
Oon
Hapacratomum urorom 36 60 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT O0aTOB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

baniel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

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

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

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

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

HroroBas cymma 6aios,

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

9K3aMEH

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

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

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

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

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

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

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

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

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

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

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

cypc] - Pexum nocryma: http://new.kcup.tusur.ru/library/diskretnaja-matematika, mara oOpareHus:
25.05.2018.

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

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

J1s1 a1 ¢ HAapyIIeHUsIMH 3PEeHHs:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

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

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

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

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. OO6pa3zoBarenbHblii mopTad yHuBepcurera (http://edu.tusur.ru, http://lib.tusur.ru).

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

3. Dmnekrpono - 6ubmmuoteunas cucrema DbC Jlanw (http://e.lanbook.com/books/element.php?
pll_1d=56237).

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

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

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

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE ofecredeHne J1JIs J1adopaTOPHbIX padoT

JlaGoparopust HHPOPMAIIMOHHBIX TEXHOJOTHI

yueOHas ayTuTOpHsI 71l IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayAUuTOPHS IS TIPO -
BEJICHHS 3aHATHIA Ja0OPAaTOPHOTO THUIIA, TOMEIIEHUE JIJISI CAMOCTOSTEILHOM PabOThI

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

OnucaHue UMEOIIErocst 000PYIOBAHHUS

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

- [I5BM 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 yueOHOW Mebenu;

- Pabouee mecto npenoaBaress.

[IporpamMmHoe 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. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CaMOCTOSITeIbHOI padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  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
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

Bormpoc 1.

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

Onpenennuts, 4eMy paBHO MHOXecTBO A & B.

Ortser.

1.A & B={6}.

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

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

Bormpoc 2.

VYka3zaTh KOHEUHBIE BEPIIUHEI ditniepoBoil ienu B Heorpade G =(X,U), ecnu 2IeMeHTHI 1] ero Mat-
PHUILIBI CMEXKHOCTH R MMEIOT 3HAYEHUS: yKa3aHHbI B MATPULIE:

R1234567

10300000

23010310
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30101200

40010001

50320001

60100001

70001110

OTtBer.

1.5;3.

2.4;17.

3.1; 7.

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

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

2.7 (x1 +x2)=x1°+x2

3.7 (x1 +x2) =—x1+—x2

4.~ (x1 +x2)=—=x1+—x2

Bompoc 4.
VYKaxxure 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.

J{Be ymopsimoueHHbIe Taphl (X, y) 1 (U, V) paBHBI MEXY COOO0M TOT]a ¥ TOJIBKO TOT/Ia, KOT/a:

Ortger.

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 - genurens b}, KOTOpOE BBHIMONTHISTCS 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 NMpuUBECTH
napsbl, 1151 KOTOPBIX BBITIOJHSAETCS 3aJJaHHOE OTHOILICHUE.

Ortger.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).
R123456
1.110111
2010101
3001011
4000100
5000010
6000001

3).
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R123456

I.111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

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

1. BepmuH u3 MHOkecTBa X U péoep 3 mHokecTBa U rpada G=(X,U).

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

KOTOpasi HAUMHAETCs U 3aKaHUMBAETCS B BEPIIMHAX JaHHOTO Tpada.

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

B KOTOPO COCEAHME BEPIIUHBI — CMEKHBIE.

Bompoc 8.

Kommonenra cBsi3HOCTH Tpada — 3T0:

1. cBs3HBIN noarpad 3aganHoro rpada. .

2. gacTh rpada.

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

Bomnpoc 9.

JlaTh MOJIHYIO XapaKTEepUCTUKY CBSI3HOMY HEOPUEHTHPOBAHHOMY rpady.

1.ConepXUT TOIBKO OJJHY KOMIIOHEHTY CBA3HOCTH.

2. ColepKHT TOJIBKO OJTHY KOMIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aMMHO JOCTUKHUMBI.

3. Bce BepiMHbI B3aMMHO JOCTHUKHUMBI.

Bompoc 10.

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

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

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

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

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

Bomnpoc 11.

CyMMa CTpOK MaTpHIlbl HHIIUIEHTHOCTH OPUEHTUPOBAHHOTO Tpada, eciau TpéM BepIInHAM HHIIY -
JIEHTHBI péOpa-neTiu:

1. paBHa 2.

2. He MeHbIIle, YeM 2

3. ABISIETCS HYJIEBOM CTPOKOM.

4. paBHa 6.

Bompoc 12.

VYkaxuTe 11eJb MUHUMH3AIUHN OyIeBbIX (PYHKIUI.

YeM mpolie aHATUTHIECKOE BBIPAXKEHUE PYHKIHH:

1. TeM S5KOHOMUYHEE OHA B AKCIUTyaTallHH;

2. TeM IpoILe ee MpaKTUUYecKas peasu3alis Ha paaruodIeMeHTax;

3. TeM MeHbIIIe OMUOOK MPH €€ MPAKTUICCKON peaTn3allii;

4. PKOHOMHUYHEE U MPOILE ee MPAKTUIecKas peaqnu3alys Ha HHTErPaIbHBIX MUKPOCXEMaX.

Bomnpoc 13.

CyMMa cTpOK MaTpHIlbl HHIMACHTHOCTH OPUEHTHPOBAHHOTO Tpada 6e3 merenb:

1. paBHa 2.

2. HEe MCHBIIIC, YeM 2

3. sIBJsIETCS HYJIEBOM CTPOKOM.

Bompoc 14.

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

Otger:
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1. x1x2 +—x1 —x2;

2.x1+x1 x2;

3. x1x2 +x1 x2.

Bomnpoc 15.

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

Ortger.

1. P=70;

2. P=96;

3.P=6.

4.P=0.

Bompoc 16.

Mmuoxectso M= M1 U M2, rne M1 ={2, 23, 3, 15, 18, 9, 9}; M2 = {5, 6, 3, 16, 15, 32, 45, 2}.
OnpenenuTth HIEMEHTHI MHOXKECTBA M.

Ortser.

1.M={2,23,3,15,18,9,9,5, 6, 2,16, 15, 32};

2.M={2,23,3,15,18,9, 5, 6, 16, 32, 45};

3. M={15,2, }.

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

Bompoc 17.

CpaBauth MHOXKecTBa M1 u M2, rne M1 ={2, 23, 3,15, 1,2, 18,9, 9}; M2 = {2, 23, 3, 15, 1, 18,
9}.

Ortser.

1. M1 = M2;

2. M1 > M2;

3. M1 #M2;

4. MI<M2;

Bompoc 18.

Pemntsb 3a1a4y ¢ moMouipto auarpamm Ditsiepa-BenHa .

N3 100 npuexaBmux TypucToB 75 3HAIM HEMEIKUH S3bIK U 83 — hpaHIly3CKHIA.

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

Ortser.

1. 70 TypucToB 3HaM 00a SA3bIKA.

2. 58 TypuCTOB 3HaIH 00a SI3bIKA.

3. 73 Typucta 3HaM 00a SA3bIKA.

4. 74 typucta 3HaMH 002 A3BIKA.

Bomnpoc 19.

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

DNIEMEHTHI 1] MaTpHUIlbl CMeXXHOCTH R Heop. rpada G UMEIOT clieayrome 3Ha4eHUs :

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

Onpenenuts, yepes Kakue pedpa 1 BEpIIMHBI IPOXOIUT SMIEPOB LIMKII B JAHHOM Tpade.

Ortser.

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

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

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

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

Bomnpoc 20.

Onpenenuth nepudepuiiHple W IeHTpaibHble BepumuHbl B Heop.rpade G=( X, U), e X =
(1,2,3,4,5,6,7), mo ero marpuiie MmeTpuku M, anmementsl m(ij) umeroT 3HaueHus: m(1,2)= 1, m(1,3)= 4,
m(1,4)=5, m(1,5)= 3, m(1,6)= 3, m(1,7)= 2, m(2,3)= 3, m(2,4)= 4, m(2,5)=2, m(2,6)=2, m(2,7)=1,

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

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

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

m(6,7)= 1.

Ortger.
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1. Ilepudepuitnbie Bepmunsl: 1;3. LlenTpanbHbie BepmnHbL: 7; 6.
2. llepudepuiinbie BepmmHbl: 1;4. [leHTpanbHble BepmuHbL: 7; 6; 5.
3. Ilepudepuiinbie Bepiunbl: 1;2;4. LleHTpansHble BEpIIMHEL 7; 6.

14.1.2. Tembl KOHTPOJILHBIX PadoOT

1. 3agaya 0 MaKCMMaJIbHOM ITOTOKE HA TPAHCTIOPTHON CETH.

- IlocTpouTh TPAaHCIIOPTHYIO CETh, COAEPIKalIyto "8" BepIINH, 0/1Ha U3 KOTOPBIX - UCTOK U OJIHA -
cTok. [Ipon3BoNBbHO 3a7aTh OpUEHTALUIO PEOEP ATOM CeTH W ISl KaXKIOW IIyrH 337aTh €€ MPOITyCKHYIO
crnocoOHoCTh. OnpenenuTs MaKCUMaJIbHBINA OTOK Ha IaHHOM CETH.

OTBeTUTH HAa BOIPOCHI;

- Oncats npoueaypy Ui ONpeeNeHus] HACHIIEHHOCTH CETH.

- Uto mpencTaBiseT co0oit «pa3pes» Ha ceTu?

-. AJITOPUTM JUIsl HAXOXKJIEHHUS] « MUHUMAJIBHOTO» pa3pesa.

2. Kparuaiinme mMapipyTsl B rpade.

Bormpocsr;

- ba3oBelii (TUIIOBOH ) AITOPUTM HAXOXKACHUS KpaT4aiIIero MapupyTa.

- Kimace rpagoB, Ha KOTOpBIX pelaeTcs 3ajada oucka Kparqaiero MapipyTa.

- [IpaBuito mocTpOeHHUs IepeBa PEIICHUH U1 IOMCKA KpaT4alllero MapIpyTa..

. - [IpaBuiio BbIOOpa «BeayIIEi» BEPIIUHBI.

-.YTo omnpenensoT METKH BEpLIUH rpada B nmpolecce Moucka KpaTyaifiero Mapuipyra’?

14.1.3. Bonipochl Ha cobeceoBaHue

1. Onpenenuth s KaKuX Map 4Yucen BBIMOJHSAOTCS oTHomenus,P1l, P2, P3,P4, 3anannbie Ha
MHOXXECTBE TOUYEK ACHUCTBUTEIBHOM MITOCKOCTH:((3,4), (-3.,4)),

((3>4)a (095))9 ((3a4)a (196))9 rae

P1 - "HaxoAMTHCS HA OJMHAKOBOM PACCTOSTHUU OT Hayajia KoopauHat";

P2 - "HaxoguTbcs Ha pa3sHOM PACCTOSHUHU OT Hayajla KOOpAMWHAT";

P3 - "HaxoAMTHCS HA OJHOM M TOM K€ OKPYKHOCTH € LICHTPOM B Havajie KOOpAUHAT";

P4 - " ObITH CHMMETPUYHBIM OTHOCHTENBHO OCH X." .

14.1.4. Tembl OIPOCOB HA 3aHATHAX
Onpenenenne. CiocoOw! npeacTanieHus [10.
Byneswt pynkiuu (b®). dyHkunoHanbHas MOTHOTA, GYHKIIMOHATHHO TOJTHBIE OA3UCH.
Mertonpr MuanMI3anuu bd.

14.1.5. Bonnpocbl Ha caMONOATOTOBKY
Jns1 pelnieHrs KakuxX TUIOBBIX 3a]1a4 TPUMEHSIOTCS TIEPEUNCIICHHBIE HUXKE METOJIbI U aJITOPUTMBbI?
1. Anroputm JIeHKCTpHI.
2. Anroput™m Mary-Beiicmana.
3. Mertop noucka B MIUPUHY.
4. Metoz noucka B II1yOuHYy.
5.CTpyKTypHBIT aHaau3 rpada.
. Anroputwm JluTTia.
. [IpaBusio mpeoOpazoBaHus JJOrHIECKUX QYHKIUN K popme OyneBbIX QyHKITHI.
. [IpaBmito mpeoOpazoBanms nmepekrodaTebHbIX GyHKIHA K popmam C/ITHD u KHO.
. PackppITh noHsATHE "(DyHKITMOHAIBHAS TIOJHOTA OYIeBBIX (DYHKIIHMA'".
. ChopmymnupoBath mpaBuia npasuia j1e Moprasa.
. ChopmynupoBars Teopemy JKerankuHa s mepeKIOdaTeNbHBIX (QYHKITHHA.
. ChopmymnupyiiTe mpaBuia CI0KEHH 110 MOIYITIO 2 JUTS EPEKITI0YaTeIbHBIX (YHKINH.
. Uto coboii npencrapisier OyneBa Gpynkmnus B hpopme CJIHD.
. Uto coboii npeacrasnser OyneBa GyHkiws B Gopme CKHO.
. laliTe onpesenieHre nmepekIrouaTeIbHON (QYHKITUH.

NP W~ BN W — O

14.1.6. Bonipocskl U1l MOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMUHApaM
1. Onepanuu Ha MHOXecTBax. JlokazarenbcTBa TOxAECTB. Oniepai Hajl OTHOLLICHUSMH.
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Pemenne 3aga4y Ha MHOKECTBAX

14.1.7. Tembl 1a00paTOpHBIX padoT
VYuapsble 1 OMHapHbIE ONepaluy Haj rpadamu.
CrpyKTypHBIif aHaU3 rpada.
Omnpenenenure B rpade KOIMUECTBO MApUIPYTOB 3aJaHHON JJIUHBL..
Haxoxnenue kparyaiiiero mapuipyra B rpade.
HaxoxaeHre MUHUMaIbHOTO MapuipyTa B rpade.
Omnpenenenne METpUKH rpaga.
HaxoxeHne MmakCcuMaibHOTO MTOTOKA HA TPAHCIIOPTHOM CETH.
CrpyKTypHBIif aHaU3 rpada.

14.1.8. 3auér
Pasnen: nmepekirodatenbHbie QYHKITUU

Bomnpoc 1.

[Tpusectn k CIIH® OyneBy hyHKIHIO:
f(x,y,z) =Xy * y—z.

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

3. f(x,y,z) =xy + y~z;

Bomnpoc 2.

[Tpusectn k KH® popmymny: f(x,y,z) =x"y+ Xy +Xx ~Z.
OtBer:

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

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

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

Paznen: MmHOXECTBa.

Bompoc 3.

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

2.A\AB={2,1}.

3.AB={1,3}.

Bomnpoc 3.

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

[Tycte 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 muoxxectBe map touexk (3, 6), (7, 42), (21, 15), (3, 28) 3agano otHomeHue R1 "umeTs oOmmii
JEUTENb, OTIUYHBIN OT equHUIB!" . i1 KaKuX map TOYEK OHO BBITTOJIHSACTCS?

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).
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Bomnpoc 7.

.Ha muO)ecTBe map touek (3, 6), (7, 42), (21, 15), (3, 28) 3amano orHomenue R2 "umers oOmmii
JIETIUTENb, OTIIMYHBIA OT eAMHULB!" . [[715 KaKuX map TO4eK OHO HE BBIMIOJIHSIETCA?

OTBET.

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

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

3. (3, 28).

Bompoc 8.

.Ha mua0oxecTBe map Touek ((3, 4), (-3, 4)), ((1, 6), (3, 4)), (( 0, -5), (3,4)) )3axano orHomeHue R3 "
HaXOJUTCS Ha pa3HOM PacCTOSHUM OT Hadajla KOOpAUHAT" .

JInst Kakux map TO4YEeK OHO HE BBIMOJIHSIETCA?

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)) 3anano orHomIeHHEe R4 "
HaXOAMUTCS Ha OJMHAKOBOM PAaCCTOSIHUM OT Hayasia KoopAauHaT".

JInst KakuX map TO4eK OHO BBIMOJIHAETCS?

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

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

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

Bomnpoc 10.

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

((35 4): (-3’ 4))

3a/1aHo oTHoIIeHne RS " ObITh CHMMETPUYHBIM OTHOCUTENIBHO OCH X.

JIns1 Kakux map TO4eK OHO BBIMOJHAETCS?

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

no rpady ero MOMONHEHUs HamhcaTh MUHUMAbHOE BhIpaXeHHE MpousBeneHus [ mormueckux
MepEeMEHHBIX X1, X2, X3, X4, MO3BOJISIIOIIEE BHIICIUTh MOJAMHOXECTBA BepIuH B Tpade G, oOpasyromue
BCE€ €r0 MaKCHMaJbHBIC TIOJHBIC TOATPAQBI.

OrTser.

. IT = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3. 1T =x1x2++x2x3 x4 .

Bompoc 12.

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

no rpady ero MOMONHEHUs HamhcaTh MUHUMAbHOE BhIpaXeHHE MpousBeneHus [ mormueckux
MEepEeMEHHBIX X1, X2, X3, X4, 03BOJISIIOIIEE BBIICIUThH MOJAMHOXECTBA BepIiuH B Tpade G, oOpasyromue
BCE€ €r0 MaKCHMaJbHBIC TTOJTHBIC TOATPAQBI.

OrTtBeT.
1.I[1=x4+x1 +x2. +x3.
2I1=x1

+x1x2 x4+ x2x3 .

3. 1T =x1x2++x2x3 x4 .

Bompoc 13.

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 ),(u5 =x1, x4)} . Jlns pemenus 1aHHOI 3a-
naun MetonoM Mary-Beiicmana noctpouts rpad G'(U, V), 1 KOTOpOro cocTaBUTh MUHUMAJIBLHOE BhIpa-
)kenue 1.

Ortser.

I[.I1=ul u4uS+u2udusS+ulu2udu4.

211 =ulu2+ ulu2 u4+ u2u3.

3. [I=ulu2++u2u3d u4.

Bomnpoc 14.

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

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

no rpady ero JOMOJHEHHUs HamucaTb MUHUMAalbHOE BbIpakeHHe npousBeaeHus I norumueckux
MEPEMEHHBIX Xi, X2, X3, X4, MO3BOJISIFOIIEE BBACTUTH MOAMHOXKECTBA BepliuH B Tpade G, oOpasyromiue
BCE €r0 MaKCUMaJbHbIE MOJHbIE MOATPadBbI.

Ortser.

1. IT = x4+ x2.

211 =x1x2+ x1x2 x4+ x2x3 .

3. [I=x1x2++x2x3 x4 .

4. I11= x1x2x4+ x2x3 x4 + x1x2x3 +.x1x3x4.

Bomnpoc 16.

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

U= { (ul= (x1, x2),(u2=( x1,x3), (u3 =(x2, x4) } . s pemennst JTaHHOH 3a/1a4r METOIOM Mary-
Beiicmana noctpouts rpad G'(U, V), U1t KOTOPOro COCTaBUTh MUHUMAaJIbHOE BhIpaskeHue I1.

Ortger.

I[.IT=ul +ulu2u3

2II1=ulu3+ulu2 +u2u3.

3. [I=ul+u2u3.

Bomnpoc 17.

Heop.rpad G 3agan marpuieii cmexHoctd R.

DNIeMEeHTHI 11] MaTpuIlbl cMeXHOCTH R Heop. rpada G nuMeroT cnenyroniue 3HadeHus: 112 = 3; 127
=2;175=1;134=1;156=3; 176 =1, 135 = 3.

VYka3aTh KOHIIEBBIC BEpIITUHBI iiJIepoBoi 1ienu B rpade G.

OrTtBeT.

1. KoH1ieBbie BepIIMHBI SHIEPOBOI 1IETH, coaepKaleics B 1anHoM rpade G , ecTh BepIIuHbI 4; 6.
2. KoH1ieBbIEBEpIIMHBI SHIEPOBOM LIEMH, CoAeprKalienicss B 1aHHOM rpade G , ecTb BepIIuHbI 3; 6.
3. KonneBbieBepIrHbBI SHIEPOBOI 11eTH, cofepKaiieics B 1anHoM rpade G , eCTh BepIIuHbI 2; 4.
4. TakuxX BepIIMH HET, T.K. JaHHbIHA rpad He COACPKUT UIEPOBY LICTIb.

Bomnpoc 18.

Heop.rpad G 3agan marpuieii cmexHoctd R.

DNIEeMEHTHI 1] MaTpHUIlbl CMeXXHOCTH R Heop. rpada G UMEIOT clieayrome 3Ha4eHUs :

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

Onpenenuts, yepes Kakue peédpa 1 BEpIIMHBI IPOXOIUT SMIEPOB LIUKII B JAHHOM Tpade.

OrTtBeT.

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

CornacosaHa Ha noprane Ne 25643 17



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

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

4. DiinepoB nukia B rpade G mpoxoAauT yepe3 BepIIUHbI C HEYETHBIMUA HOMEpPaMH.
Bomnpoc 19

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

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

OIPEAETUTH €T0 JUAMETP U PaaHycC.

Ortser.

1. Paguyc pasen: 1. /luametp paBeH: 2.

2. Paguyc paBeH: 2. JluameTp paBeH: S.

3. Paguyc paseH: co. J[nuaMeTp paBeH: .

Bomnpoc 20.

s meoprpada G(X,U), rme U= {(x1, x2),(x3, x2),(x2, x4), (x3, x4),(x1, x3),(x1, x3), (x1, x4),

(x1, x4) };

X=(x1,x2,x3,x4) onpenenuts paccrosiaue Lij mexay Beprumnamu ( x1, x3) u (x1, x4).

OrTBeT.

1.L13=3;L41=23;

2.L13=2;141=2;

3.L13=1;1L41=1;

4113 =4;141=25;

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -

TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepualibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIUJIOB

Kareropuu
oOy4arommxcs

Bup! JONOTHUATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAsI MPOBEPKa
(MHIMBUAYAIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUYCHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NTPOBEPKa
METOJAMH UCXOJISl U3 COCTOSTHUS
o0y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHuUs BCIYX;

- IPEe0CTaBICHHUE 33JaHUs C UCIIOIb30BAaHUEM CYPIOIIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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