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PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
JluckpeTHass MaTeMaTHKAa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / ceruaibHOCTh: 27.03.03 CucTteMHBbIH aHAJIN3 U yIIPaBJIeHUE
HanpasnenHocts (npo¢wmis) / cnenuanuzanus: CHCTeMHbI aHAJIU3 M yHNpaBJieHHe B TeXHHMYECKUX
cucremMax

®opma o0ydeHus: OUHaA

@akynpreT: @BC, ®aKyJIbTeT BHIYMCIUTEIBHBIX CHCTEM

Kagenpa: KCYII, Kajdeapa koMnbIOTEpHBIX CHCTEM B YIIPABJIEHHH H NPOEKTHPOBAHUM

Kypc: 2

Cemectp: 3

YuebOnsrit man Hadopa 2020 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 3 cemectp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 JlaGoparopHbie pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocrosTenpHas paboTa 54 54 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01ast Tpy10EeMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auér: 3 cemecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokosn Ne 3 OoT « 29 » 10 2019 r
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 (crienmasnibHocTH) 27.03.03 CucteMHbIN aHamu3 U yrpasieHue, yreepxkaeHHoro 11.03.2015 roxa,

paccmoTpena u omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 roma, MPOTOKOMI
Ne

PazpaboTuuk:

nomeHt kag. KCYII E. ®@. XXuranosa

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC M. B. Uepkamux
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

JOTICHT TyCyp, Kadeapa KCVYII H. 1O. XabuOymina

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

1.1. lleau TUCUMIIAHBI

Lenbro qucturmmuHel “J{UCKpeTHAss MaTeMaTuKa” SBISICTCS:

- TOTOBHOCTh MPHUMEHATH METOJbl MaTeMAaTHKH, QU3MUKH, XUMHH, CUCTEMHOTO aHAIHW3a, TeOpUU
YIIPaBJICHUS, TEOPUM 3HAHHI, TEOPUH U TEXHOJIOTUU MPOTPAMMHUPOBAHHUS, a TAKKE METOJAOB I'YMaHHUTap-
HBIX, 9KOHOMHYECKHUX U COLUAIBHBIX HAYK;

- CMIOCOOHOCTH TPEACTABISITH COBPEMEHHYIO HAYYHYIO KapTHHY MHpPa Ha OCHOBE 3HAHWUW OCHOB-
HBIX IOJIO)KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTUKU

1.2. 3agaun JIMCHMIIINHBI
— Hayuuts camocTosTeNnbHO pa3padaTbiBaTh TUCKPETHBIE aJTOPUTMbI M aHAIU3UPOBATh CYIIE-

CTBYHOIIHC.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Hucuunnuna «/luckpernas maremaruka» (b1.B.02.16) orHocutcst k Onoky 1 (BapuatuBHas
YacTh).
[IpenmecTBYIOMKUMH TUCIMIUTHHAME, (OPMHUPYIONIIIMH Ha4yajdbHbIE 3HAHUS, ABISIFOTCS: MH)OP-
MaTuKa.
[TocnenyromumMu TUCUUIUIMHAMU SBISIOTCSA: OCHOBBI 3JIEKTPOTEXHUKU U 3JIEKTPOHUKH, Teopus
CHCTEM M CUCTEMHBIH aHaIIN3.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI TUCHUTLIMHBI

[Tponecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

—  OIIK-1 TOTOBHOCTBIO IPUMEHSATH METOABI MaTeMaTUKH, (PU3UKH, XUMHH, CHCTEMHOTO aHAaJIH -
3a, TEOPUHU YIIPABIICHUSI, TCOPHH 3HAHWUH, TEOPUH M TEXHOJOTHH MPOTPAMMHPOBAHUS, a TAK)KE METOJOB
TYMaHUTAPHBIX, YJKOHOMUYECKUX U COI[MAIbHBIX HAYK ;

—  OIIK-3 cnocoOHOCTBIO TTPEICTABIIATh COBPEMEHHYIO HAyYHYIO KapTUHY MUpa Ha OCHOBE 3Ha-
HUI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK U MAaTEMATHKH

— IIK-1 cnocoGHOCThIO MPUHUMATh HAyYHO-OOOCHOBAaHHBIE PELICHHS] HA OCHOBE MaTeMaTHUKH,
bu3uKn, XUMUM, HHHOPMATHUKH, IKOJIIOTHH, METOZOB CUCTEMHOTO aHAIIN3a U TEOPHH YIIPABICHUS, TEOPUU
3HaHUH, OCYIIECTBIATh NOCTAHOBKY M BBIMOJIHATH SKCIEPUMEHTHI MO MPOBEPKE UX KOPPEKTHOCTH U (-
(EeKTHBHOCTH ;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HATh * OCHOBBI TEOPUU MHOXKECTB; - 3aKOHBI OYJIEBOH anreOpbl, CHCTEMBI JIOTHYECKHUX JJIe-
MEHTOB; * OCHOBBI TEOPHUHU TPadoB; - OCHOBBI MATEMATHUECKOM JIOTUKU M TEOPHH AJITOPUTMOB.

— yMeThb pemiaTh 3a/1a4d JIOTHKH ° pelIaTh 33Ja49d Ha rpadax - COCTAaBIATh (QYHKIIMOHAIHHBIC
CXEMBI JIOTHYECKUX (PyHKIUI

—  BJAJeTh * TEPMHUHOJIOTHEH TEOPHH MHOXKECTB, MATEMAaTHUECKON JIOTUKU, TEOpUH IpadoB - Me-
TOaMH MUHUMU3AIMHN OYyJIeBbIX (QYHKIMMA - HHPOPMAIMEH O CYIIECTBYIONIUX alITOpUTMax Ha rpadax -
METOJaMH ONTHMH3AINH Ha Tpadax v CeTsX

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHHUIUINHBI cocTaBisieT 3.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B TaOuu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

3 cemecTp

AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 18 18
JlaboparopHbie pabOTHI 36 36
CamocTosiTenbpHas paboTa (Bcero) 54 54
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 21 21

CornacosaHa Ha noprane Ne 52228 3



[TpopaboTka JIEKITMOHHOTO MaTepraia 19 19
CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 2 2
TEOPETHUYECKON YacTH Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 12 12
Bcero (0e3 3x3aMeHa) 108 108
OO0mmas Tpy1I0eMKOCTb, 4 108 108
3aueTHble EnpHULBI 3.0 3.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3aenbl AMCHUILIMHLI 1 BUABI 3aHATHH
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabmuma 5.1 — Pa3nens! AUCHUIUIMHBL U BUABI 3aHITHI
Bceero
4acoB
HazBanus pa3nenoB IuCHUTTHHB Jlek., 4 Jlab. Cam, (6e3 PopmHpyembie
pab.,u | pab.,u KOMIETEHITUH
9K3aMEH
a)
3 cemecTp
1 BBoaHBIE TTOT0XKEHHUS 2 0 4 6 OIIK-1, OIIK-3,
IK-1
2 MHuoxecTBa 4 6 13 23 OIIK-1, OIIK-3,
IIK-1
3 [lepexnrouaTenbHbie QYHKIITU 4 10 13 27 OIIK-1, OIIK-3,
IIK-1
4 Tpadsr 4 10 12 26 OIIK-1, OIIK-3,
IIK-1
5 DkcTpeManibHBIE 3a7a4M Ha rpadax 4 10 12 26 OIIK-1, OIIK-3,
ITK-1
HWroro 3a cemectp 18 36 54 108
Hroro 18 36 54 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
Coneprkanue pa3ienoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
HasBanus pasienos Copneprxanue paznenoB quctuminHel (mo | Tpymoemkocts, | DopmupyeMsble
JICKIIHSIM) q KOMIICTCHIUN
3 cemecTp
1 BBogubie nosioxkeHus | JJuckpeTHas MmaTeMaTuKa, €€ MECTO U CBSI3b C 2 OIIK-1, OIIK-
JPYTUMH JUCUUTLIMHAMUA 3, IIK-1
Htoro
2 MHoxkecTBa OCHOBHBIE TIOHSITHSI TEOPUU MHOXKECTB, OIIK-1, OIIK-
cnocoObl 3aganus. Anredpa MHOXkecTB. Ore- 3, IIK-1
pauuu Haj MHOKecTBaMu. OTHOIIICHHU-
a.IlpeacraBieHne MHOKECTB U OTHOLLICHUM B
OBM.
Htoro 4
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3 IlepekitovarenbHbIC

byHKIIH

Onpenenenne. CrnocoObl peCTaBICHUS
[1®.byness! pynkuuu (D). OyHKIIMOHATB-
Hasl 110JIHOTA, (PYyHKIIMOHAJIBHO NOJIHbIE Oa-
3uckl. Metoapl Munnmusanuu bd.

OITK-1, OTIK-
3, TIK-1

Hroro

4 T'padsl

OcHoBHbIE OHATHUS TeOpUH rpados.Mapii-
pyTHI U TIyTH B Tpadax/lepeBbs u HArpy* eH-
Hble rpadbl. Haxoxenne MUHUMAaIbHOTO
ocToBHOrO JiepeBa. Tpancnopraeie cetu. [1o-
TOK Ha ceTu. Pa3pes ceTu.

OIIK-1, OIIK-
3, IIK-1

Hroro

5 DKcTpeManbHbIe
3ajaun Ha rpadax

BHYTPEHHE YCTONYHBBIC MHOXECTBA BEPIIMH
rpada.Packpacka Bepmmn rpada, Packpacka

p&oep rpada,

OITK-1, OTIK-
3, TIK-1

Hroro

4

Hroro 3a cemectp

18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIMMU ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmeHnoBanue JUCHHUITIINH

Ne pa3zenoB gaHHOW AMCHIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
00ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5
[IpenmecTByromue TUCHUILIMHbI
1 UadopmaTuka + +
[Tocnenyromue TUCIUIIITUHBL
1 OCHOBBI IEKTPOTEXHUKH U DIEKTPOHUKU +
2 Teopust cUCTEM M CUCTEMHBIA aHAJIN3 +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS -

THI
KoMrerenmu Bunel 3ansaTHii
@DOpMBI KOHTPOJIA
u Jlek. Jlab. pao. Cam. pa6.
OIIK-1 + + + Koncnekr camonoarorosku, OT-
4eT 1o JJabopaTopHOii padoTe,
Tect
OIIK-3 + + + Koncnekr camonoarorosku, Ot-
YeT 1o JabopaTopHOM padore,
Tect
I1K-1 + + + Koncnekr camonoarorosku, OT-
YeT 1Mo JabopaTopHOM padore,
Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

Tpynoemkocts, | @opMupyemblie

Ha3zBanus paznenos HanmenoBanwue 1abopaTtopHBIX padboT
q KOMIIECTCHIIN U

3 cemecTp

2 MHoxecTBa .MuoxecTBa - cioco0sI 3aganus . Onepanuu 6 OIIK-1, OIIK-
HaJl MHOKECTBaMHU./{0Kka3aTenbCcTBa paBeH- 3, IIK-1
CTBa MHOJKECTB.

HUroro

3 IlepexmrouatenbHbie | [lepexmtouarenpabie GyHkmm.CriocoOb! 3a- 10 OIIK-1, OIIK-
GbyHKIIN JaHWA TePeKIIIoYaTeIbHbIX (Oy/IeBbIX QyHK- 3, IIK-1

ui). AHanuTHaeckrue Gopmbl IpeacTaBIIe-
HUSI IOTUYECKUX (PYHKITHIA.

Hroro 10

4 T'padsl Crnioco0sb1 3aanus rpadoB.MapmpyTsl B rpa- 10 OIIK-1, OIIK-
¢e.JlnuHa MapiipyTa u onpeaeseHue Yucia 3, [IK-1
MapUIpyTOB 3aJaHHOH JUTMHEI B Tpade.-
Crnioco0Obl HaXOXKACHNST MUHUMAJIBHBIX MapIll-
PYTOB, CBSI3bIBAIOIINX 3a/IaHHBIE BEPIIMHbI
rpaga.OrnpeneneHue CTpyKTypsbl rpaga: cBs3-
HOCTb rpada, XxapakTepuCTUYECKUE YHCTa
rpada (BHEIIHE U BHYTPEHHE YCTOWYHMBBIE
MHO>KeCTBa BepinH).Onpenencaune péoepHo-
ro U BEPLIIMHHOTO XPOMAaTUYECKUX YUCEIN. -

rpada.
Uroro 10

5 DKcTpeManbHbIe Agroput™m JIeKCTpbl HAXOXKIAEHUS KpaT- 10 OIIK-1, OIIK-
3ajaun Ha rpadax YalIIMX MapUIpyTOB, CBS3bIBAOIINX 3aJaH- 3, IIK-1

HYIO BEpUIMHY BCEMU APYTUMHU BEpIINHAMU
rpada. TpaHCTIOpTHBIE CETH U NTOTOK HA CETH.
Anroputm ®opaa-PaakepcoHa BHIYUCICHUS
MaKCUMAaJIbHOT'O MIOTOKA B CETH.

Hroro 10

Hroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesqibHasi padora
Bunbr camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U POpMEpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON paOOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

Buner camoctosgrensHoit | TpynoemkocTs, | DopMupyemMbie
HasBanus paznenos s PR PMHDPY @DopMBbI KOHTPOJIS
paloTEI q KOMITETEHIIUU
3 cemecTp
1 BBoxHbIE ITpopaboTKa JEeKIIMOHHO- 4 OIIK-1, OIIK- |KoncnekT camonos-
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HUE TeM (BOPOCOB) TEO-
PETUYECKOI YacTH Kypca

TTOJIOKECHUS ro Marepuaya 3, IIK-1 TrOTOBKH, TecT
Hroro
2 MHoxecTBa [ToaroroBka k nmpakTuye- 4 OIIK-1, OIIK- |KoHCIEKT caMOIoI-
CKHMM 3aHSTUSIM, CEMHHA- 3, IIK-1 rOTOBKH, TecT
pam
[IpopaboTka JeKInOHHO- 5
ro MaTepuasa
OdopmiteHre 0TYETOB TIO 4
nmabopaTtopHbIM paboTam
HToro 13
3 [ToaroroBka k mpakTuye- 4 OIIK-1, OIIK- |KoHcnekT camonoj-
[lepekitouaTenbHbIE | CKUM 3aHATHUSIM, CEMUHA- 3, TIIK-1 rotoBku, Tect
byHKIIMN pam
[TpopaboTka neKIHnOHHO- 4
ro MaTepuasa
OdopmiieHre OTYETOB TI0 5
JabopaTOpHBIM paboTam
Hroro 13
4 I'pader IToaroroBka K nmpaxkTuye- 4 OIIK-1, OIIK- |KoncnekT camonos-
CKHMM 3aHSITUSIM, CEMHHA- 3, IIK-1 rOTOBKH, TecT
pam
CamocTosiTeNIbHOE U3yYe- 2

OdopmiieHre OTYETOB TI0 6
JabopaTOpPHBIM paboTam
Uroro 12
5 Dkcrpemanbhble | [IpopaboTka JEKIIMOHHO- 6 OIIK-1, OIIK- |Koncnekt camonos-
3amaun Ha rpadax | TO MaTepuasa 3, IIK-1 roroBku, OTyer mo
OdopmieHne 0T4ETOB 110 6 na6¥paTopHon pabo-
abopaTOpHBIM paboTam Te, lect
Hroro 12
Hroro 3a cemectp 54
Hroro 54

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

o . MakcHuMaIbHBIN
. MaxkcuMabHBIH MaxkcuManbHBII
DneMeHThl y4eOHOoM 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa

3 cemecTp
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KoncnexT camMmommoaroros- 10 10 10 30
KU

OtyeTt no nabopaTopHO 10 12 12 34
pabote

Tect 12 12 12 36
Wroro makcumym 3a nepu- 32 34 34 100
on

Hapacraromum utorom 32 66 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOU TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cymMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuie
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBIETBOPHUTENBHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. JluckpeTHass MareMaTHKa [DJIeKTpoHHBIM pecypc|: YueOnoe mocooue / E. ®. XKuranosa -
2014. 98 c. — Pexum moctyna: https://edu.tusur.ru/publications/5864 (nara obpamenus: 21.09.2021).

2. Cynomutaros, C. B. JluckpeTHas matrematvka [ DJIEeKTPOHHBIA pecypc]|: YICOHHK U MPAKTUKYM
s By30B / C. B. Cynomnaros, E. B. OBunHHHKOBa. — 5-¢ U311., Ucmp. U 1o1. — Mocksa : M3iaTenscTBo
IOpaiit, 2020. — 279 c. — (Bsicmee oopazoBanue). — ISBN 978-5-534-00871-5. — Tekcr : 2yIeKTpoOH-
Hbiil // OOpaszoBarenbHas miaardpopma FOpaidt [caiit]. — Pexxum nocrtyma: https://urait.ru/bcode/450002
(mara obpamenus: 21.09.2021).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Xarraptu,Pox. luckpernas matemaruka ais nporpammuctos. [lep. C anrmuiickoro: YueOHoe
nocobue s By30B. — 2-e usf.,jaom.:-M.: Texuocdepa, 2005. — 393c¢. (nanuuue B 6ubmnorexe TYCVYP - 33
9K3.)
2. Maxkoxa, A.H. [luckperHas wmaremaruka. YueOHOe 1ocoOue s  BY30B. —

CornacoBaHa Ha noprane Ne 52228 8



M.:®usmatiut,2005, 368c. (Hannuue B onbdamnoreke TYCVYP - 30 9k3.)

3. amopes,C.Jl. MaTemaTrueckas Jioruka. Kypc Jeknuii U mpakTHUYEeCKUX 3aHATHH. YdueOHoe
noco6bue a7 By30B. BXB — IetepOypr, 2005.-410c. (nanmune B 6ubmmuorexke TYCVYP - 59 5k3.)

4. HoBuxos, ®. A. JIuckpeTHas MaTeMaTHKa JJI MPOTPAMMHUCTOB : Y4ueOHOe mocoOue 1t By30B
/ ®@. A. HoBukoB. - 2-¢ uzn. - CII6. ; M. ; Huwkuuii Hosropon : ITurep, 2007. - 363[5] c. : un. - (YueOHHK
1151 By30B). (Haimuure B oubmmoreke TYCVYP - 80 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MO0CO0Uus
1. JuckpertHast mareMaTHka [DIEeKTpOHHBIN pecypc]: MeToauueckue ykasaHHs 1O MOATOTOBKE K
7a00paTOPHBIM 3aHATUAM H IS caMocTosTeNbHON padoTel / E. @. XKuramosa - 2015. 133 ¢c. — Pexum
noctyna: https://edu.tusur.ru/publications/6569 (nara obpamenus: 21.09.2021).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. OO6pa3zoBarenbHblil IopTan yausepcurera (http://edu.tusur.ru,

2. Pecypcel Ha caiite 6ubmmoTexu - https://lib.tusur.ru/ru/resursy/bazy-dannyh.

3. DOnexrponHo - Oubnanoreynas cucrema DbC Jlans - https://e.lanbook.com

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecneueHue

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

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT

Jlaboparopus CAIIP

ydeOHas ayTuTOPHs JIJIsl TPOBEICHUSI 3aHATHH MPAKTUYECKOTO THUIIA, YIeOHas ayTuTOpUs IS PO -
BEJICHHS 3aHITHIA TaOOPAaTOPHOTO TUTIA, TOMEIIEHUE JIJISI CAMOCTOSITEIIbHOM PabOThHI

634034, Tomckas obnacte, . Tomck, Bepmununa ynuia, a. 74, 321 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- MonwuTop 17,0" LG FLATRON L1750SQ SN (10 mrt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7,
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- Cucremnsiii 6110k Intel Cekeron 2.93CHz KC-1 (2 mr.);
- Cuctemuniii 010k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHas;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- Pabouee mecto npemnoaBaress.

[TporpamMHOe obecrieueHue:

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

— MySQL

— OpenOffice 4

— SWI-Prolog-Editor

— Visual FoxPro 9.0 Professional

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATeIbHON PadoThI
s camocTosTENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB OOyUEHHUS OOIIETO U CIICIMAIbHOTO HA3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCWJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
4yr yaeOHOM nH(OpMAIIMU B JOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM clyxXa, 000pyl0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYyCMOTPEHO UCIIOIL30BaHUE B
JIEKIIMOHHBIX M YIYCOHBIX ayIMTOPUSX BOZMOKXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpUMeEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
Bompoc 1.
IIycTh A — MHOXKECTBO YHCEII, KOTOPBIE AEIATCS HA 2, B — MHOXKECTBO 4MCell, KOTOPbIE JENISATCS Ha
3:A=1{2,4,6,8,12,14,18 },B={3,6,9, 12, 18 }.
Onpenenute, 4eMy paBHO MHOXKeCTBO A & B.
Ortser.
1.A&B={6}.
2A&B={6,12,18}.
3. A& B={6,12,14}.
Bompoc 2.
VYka3aTh KOHEUHbIE BEpIINHBI dilsiepoBoii 1ienu B Heorpade G =(X,U), ecnu 3€MEHTHI 1) ero MaT-
PHIIBI CMEKHOCTH R MMEIOT 3HaUeHUs: yKa3aHHbI B MaTpUIIE:
R1234567
10300000
23010310
30101200
40010001
50320001
60100001
70001110
Ortser.
1.5;3.
2.4;7.
3.1; 7.
4. sitnepoBoii nieru, B anHoM rpade G =(X,U) , HeT.
Bompoc 3.
VYkaxuTe npaBUIbHYIO 3allMCh 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

Bompoc 4.
VYkaxuTe NpaBUIbHYIO 3alHMCh 3aKOHA CKJIEUBAHUSI.
l.xy+~yx=y

2.Xy+"yx=xy

3.xyt+t"yx=x

4. xy+-yx=x+I.

Bomnpoc 3.

JIBe ynopsaoueHHbIe aphl (X, y) 4 (U, V) paBHBI MEXY cO00M TOr/a M TOJILKO TOT/a, KOr/a:
Ortser.

l.y=w.

2.x=u.

3.X=uuy=v.

4.x=vuy=u.
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Bompoc 6.

st snemenToB MHOKecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBuTh MaTpuily OMHApHOTO OTHOIICHHS R

"owiTh menuteneM”, rae R = {(a,b); a, b - anmemenTsl M; a - genutens b}, KOTOPOE BHIMOTHIECTCS
JUTSL TIap :

{(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 otrBete
MIPUBECTH MapPhl, AJIs1 KOTOPBIX BBIMOIHAETCA 3aJaHHOE OTHOIICHHUE.

Ortser.

1).

R123456

1111111

2010101

3001001

4000100

5000010

6000001

2).

R123456

1.110111

2010101

3001011

4000100

5000010

6000001

3).

R123456

I.111111

2010101

3001001

4000100

5000010

6001001

Bomnpoc 7.

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

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

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

KOTOpasi HAUMHAETCs U 3aKaHUMBAETCS B BEPIIMHAX JaHHOTO Tpada.

3. BepimH U3 MHOXecTBa 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 MONTHYIO XapaKTEPUCTUKY CBI3HOMY HEOPUEHTUPOBAHHOMY Tpady.

1.ConepXUT TOIBKO OJJHY KOMIIOHEHTY CBA3HOCTH.

2. ConepKHT TOJIBKO OJTHY KOMIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aMMHO JOCTHUKHMBI.

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 tumna?

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

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

3. Bepmunsl x5 u x8 B rpadpe G — HECMEXKHBIC.
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4. Bepussl X5 1 X8 He CBA3bIBAET MAapLIpyT MIMHBL "' 1",

Bomnpoc 11.

CyMMa CTpOK MaTpHIIBI HHIIMIEHTHOCTA OPUEHTHUPOBAHHOTO Tpada, eciid TpEM BEepIIIMHAM WHITU-

JIEHTHBI pEOpa-neTiu:

1. paBHa 2.

2. He MeHbIIle, YeM 2

3. ABJISETCS HYJIEBOM CTPOKOM.

4. paBHa 6.

Bompoc 12.

VYkaxuTe 11e7b MUHUMH3AIUHN OyIeBbIX (PyHKIUI.

Yem mpolie aHaTUTHUECKOE BhIpaKeHNE (DYHKIIUH:

1. TeM 35KOHOMUYHEE OHA B AKCILTyaTallHH;

2. TeM MpoIIIE €€ MPaKTUYECKas peain3alis Ha palio’JIeMeHTax;

3. TeM MEHbIIIe OMUOOK MPH €€ MPAKTUICCKON peaTn3allii;

4. 5KOHOMHYHEE U MPOILE €€ MPAKTUUYECKast peaanu3alus Ha HHTErpalbHbIX MUKPOCXEMaXx.

Bomnpoc 13.

CyMMa CTPOK MaTpHIIBI HHIIUIEHTHOCTH OPUEHTUPOBAHHOTO Tpada 6e3 meTens:

1. paBHa 2.

2. HEe MCHBIIIC, YeM 2

3. sIBJsIETCS HYJIEBOM CTPOKOM.

Bompoc 14.

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

Otser:

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}

OTtBer.

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}.

OrnpenenuThb 31eMEHThl MHOXKeCTBA M.

OTtBer.

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}.

OTtBer.

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 SA3bIK U 83 — hpaHIly3CKHIA.

15 gyenoBek He 3HATM HU HEMEIKOTO, HU (ppaHiry3ckoro. CKOJIBKO TYpUCTOB 3HAJIU 00a AT sA3bIKa?
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Ortger.

1. 70 TypucToB 3HaM 00a SA3bIKA.

2. 58 TypuCTOB 3HaIH 00a SI3bIKA.

3. 73 Typucta 3HaH 00a SA3bIKA.

4. 74 typucta 3HaH 002 A3BIKA.

Bomnpoc 19.

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

DNEeMEHTHI 1] MaTpuIlbl cMeXXHOCTH R Heop. rpada G UMEIOT ClieayroIye 3HaYeHUS :

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

Onpenenuts, yepes Kakue peédpa 1 BEpUIMHBI IPOXOJUT MIEPOB LIUKII B JAHHOM Tpade.

Ortger.

1. DitnepoB 1uka B rpade G mpoxoauT yepes Bce pEdpa.

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

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

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

Bomnpoc 20.

Onpenenuts mnepudepuiinple W HeHTpaibHble BepimiuHbl B Heop.rpade G=( X, U), rme X
=(1,2,3,4,5,6,7), o ero marpuiie MeTpuku M, snemenTsl m(ij) umeror 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.

Ortser.

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 BEpUIMHEL 7; 6.

14.1.2. Tembl 1a00paTOpHBIX padoT

.MHoxecTBa - criocoOs! 3aganus . Onepanuu HaJ MHOKeCcTBaMU.Jl0Ka3aTeIbCTBA paBEHCTBA MHO-
JKECTB.

[Tepexmtouarenbuble GyHKINN.CrIOCcOObI 3a/1aHus NepeKIodaTesibHbIX (OyneBbIX (yHKIMI). AHa-
JAUTHYEeCKUe (POPMBbI PEACTABICHUS JIOTHYECKUX (QYHKIUH.

Anroput™m JleKcTpbl HAXOXKIEHUS KpaTyalllinX MaplIpyTOB, CBSA3bIBAIOUINX 33JaHHYIO BEPIIUHY
BCEMH JPYTUMH BeplIMHAMU rpaga.

TpancnioptHble ceTr U MOTOK Ha ceTu. Anroput™m doppa-PankepcoHa BBIUUCICHUS MAaKCUMAJIb-
HOTO II0TOKA B CETH.

14.1.3. Bonpochbl Ha caMONOATOTOBKY

Anroputm JlefKcTpsbl.

Anroputm Mary-Belicmana.

Merop noucka B LIKPUHY.

Merton noucka B rTyOuHY.

CTpyKTypHBIi aHau3 rpada.

3ajaya KOMMHUBOSIKEpA.

Anroputm JleKcTpbl HAXOXKICHUS KpaTyallliero MapiipyTa B rpase.
MeTtopl MOMCKa MUHMMAJIBHOTO MapuipyTa.

14.1.4. 3auér
Bompoc 1.
BcraBbTe pomnyIieHHBIE CIIOBA B OIIPEJICIICHHE:
MHOKeCTBOM Ha3bIBACTCA ... KAKUX-IIHOO ..., 00J1a1aroIuX OOIIKUM JJIS BCEX ... CBOMCTBOM.
OrTBeT.
1. mpeamMeToB, 00BbETUHEHHE, OTHUM.
2. 00BEKTOB, XapaKTEPUCTUICCKUM, COBOKYITHOCTb.
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Ha 3:

3. cobpaHue, OJMHAKOBBIX CYIIIHOCTEH, KaUeCTBEHHBIM.

Bomnpoc 2.

IIycts B u A - ecTb HEKOTOpPbIE MHOKECTBA
Yro o3Havaer 3anuce: B=A ?

Orser.

1. OnemeHT A paBeH 3yieMeHTy B.

2. MuoxecTtBa A u B coBnagaror.

3. Kaxxaplil bieMeHT MHOXKECTBA B SIBIIIeTCS 371€EMEHTOM MHOYKECTBO A.

Bompoc 3.

ITycts A= {4, 5,6}, B={2,4, 6}, Tormta A+B =?
Ortger.

1. A+B={4, 5, 6}.

2. A+B={2,4, 6}.
3.AtB={4,5,6, 2}.
Bomnpoc 4.

[Iyctb A — MHOXECTBO UHMCEIl, KOTOPBIE AENATCSA HA 2, a B — MHOXKECTBO 4Mcell, KOTOpbIE AEIATCS

A=1{2,4,68,12},B=1{3,6,9, 12,18 }.

Torma A*B =7
OrTBerT.
1. AB = {6}.

2. A-B = {6, 12, 18}.
3.AB={2,3,6,12}.

Bomnpoc 3.

3anucaTh 3aKOH KOMMYTaTHBHOCTH (711 OOBEAMHEHUS ).
Orser.

I.LA+B=B-A.

2.A+B=A°*B.

3.A+B=B +A.

Bomnpoc 6.

3anucaTh 3aKOH KOMMYTaTUBHOCTH (17151 IEpECEUECHUS).
OTtBer.

l.LA«-B=B-A.

2.A-B=A+B.

3.A-B=B+A.

Bomnpoc 7.

3anucaTh 3aK0oH e Moprana.

Orser.

1.~ (A+B)=—A+"B.

2.7 (A+B)=—A+—B.

3. (A+B)="B+A.
Bompoc 8.

3anucaTh 3aKOH paclieruicHUe (CKICHUBaHUE).
Orser.
1.(A*B)+(A*B)=—A
2.(A*B)+(A*B)=A.
3.(A*B)+(A*B)=B.
Bompoc 9.

BceraButh nponyuieHHbIE CI0Ba B OMpPENEICHUE: ...

Ha3bIBAOTCA HCCUCTHBIMMU.

OrTtBeT.
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1. mocienoBaTenbHbIC; IEPECTABIATD.
2. mepeHyMepoBaTh; OECKOHEUHEBIE.
3. KOHEYHbIE; IEPEHYMEPOBATh.

Bompoc 10.

BceraButh mpornyiieHHbIe CI0Ba B ONpeieieHUE:

JIBE YIOPsIIOYCHHBIE Naphl (X, y) ¥ (U, V) paBHBI MEXY c000i1 Toria ¥ TOJIBKO TOT/ia, KOrja ... .

Ortser.

l.kormax=vuy=u.

2.Kormax=u.

3.KOTHAX =UHYy=V.

Bomnpoc 11.

BceraButh nponyiiieHHbIE CIIOBa B OINpe/eieHne: OMHAPHBIM (WM ...) OTHOIICHHUEM P Ha3bIBACTCS
MHO>KECTBO ... Map.

Ortser.

1. HEYOpSAIOYEHHBIX; OJTHOMECTHBIM.

2. HEYNOPSAIOUYCHHBIX; JIBYMECTHBIM.

3. yIOpsIIOYEHHBIX; IBYMECTHBIM.

Bompoc 12.

Kakue TOYkM Ha MHOXECTBE IEHCTBUTEIHHON IUIOCKOCTH HAXOOATCS B OTHOIIEHUU "OBITH CHUM-
METPUYHBIM OTHOCUTENBHO oc OY" K 3a1aHHOMY MHOKECTBY TOYEK (-X, -y)?

Ortser.

1. Bce TOUKM ¢ KOOpAUHATaMH (-X, -Y) .

2. BCE TOYKH C KOOpJIWHATaMU (X, -Y) .

3. BCe TOYKH C KOOpANHATaMH (X, ) .

Bomnpoc 13.

Omnpenenuthb pe3ynbrar onepanuu X \ 'Y, eCiii U3BeCTHO, 4T0 X — MHOXKECTBO OTIIMYHUKOB B CTY-
JeH4eCKol rpymnmne, Y — MHOKECTBO CTYJICHTOB I'PYIIIbI, MPOKUBAIOIINX B OOIIEKUTHH.

Ortser.

1. X \'Y — Bce OTVIMYHUKH ¥ CTYJICHTHI, HE KUBYIIIUE B OOIIC)KUTHH.

2. X \Y — OTJIMYHUKH, HE KUBYIIHE B OOIICKUTHH.

3. X\Y — TOJIbKO OTIMYHUKH TPYIIIIHIL.

Bompoc 14.

Onpenenuth pe3yiapTaT MepecevyeHnss MHOKeCTBa X BCeX MPSIMOYrOJIbHUKOB U MHOXKECTBA Y BCeX
pPOMOOB.

Ortser.

1. X * Y — MHOXeCTBO pOMOOB HE MPSIMOYTOJIbHUKOB.

2. X « Y — MHOXECTBO pOMOOB U MPSIMOYTOJIbHUKOB.

3. X * Y — MHOXECTBO BCEX KBaJpaTOB.

Bomnpoc 15.

Jlatb ompeneneHne KOMIIOHEHTHI CBSI3HOCTH Tpada.

Ortger.

1. KommoneHTa cBsi3HOCTHU Tpada — 3TO CBA3HBIN Tpad.

2. KomnonenTa cBsi3HOCTH rpada — 3TO 4acTh rpada.

3. KommonenTa cBS3HOCTH rpada — 3T0 HaMOOJIBIINI M0 BXOXKACHUIO BEPIIMH CBSI3HBIN moarpad
JaHHOTO Tpada.

Bompoc 16.

Kak moxHO BerauciuTh crenenb BepiuH rpadaG = (X,U), eciou rpad 3amaH MaTpuiied CMEXHO-
ctu R noruueckoro tuna?

Ortger.

1. CreneHb BEpIIUHBI X1 U3 MHOXKECTBA X MO0 MaTpuile R JTOru4ecKoro Tura BEIYUCITUTD HEIb3s.

2. CrernieHp BepIIMHBI X1 U3 MHOXKecTBa X , 1= 1,2,...,n , paBHa CyMMe 3HAYCHUI IJIEMEHTOB -0
CTpOKH MaTpuIlsl R.

3. CteneHb BepIIMHBI X1 U3 MHOXKECTBa X paBHA 3HAYEHUIO DJIEMEHTA Iij ,I7I€ ] — HOMEP BEPIIUHBI
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rpada G, koTopas cBsizaHa pedpOM C BEpPIIUHOH Xi.

Bomnpoc 17.

Onpenenutsb pazmep MaTpuilsl MeTpukd M rpada G=(X,U), eciu |X| =8, |U| = 13.

Ortser.

1. Pa3zmep marpuipsl MmeTpuku M pasen 8x13.

2. Pa3mep matpuiel MmeTpuku M paBen 13x8.

3. Pazmep marpuubl MeTpuku M paBeH 8x8.

4. Pa3zmep matpulibl MeTpuku M paBeH 13x13.

Bompoc 18.

Kakue snemenTtsl mij matpuiibl MeTpuku M rpada G=(X,U) npuaumarot 3HaueHue “0”, ecnu | X| =
22,|U|=07?

Ortger.

1. Bece anemenTsl mij matpunbl MeTpuku M rpada G=(X,U) npuaumarot 3HayeHue “0”.

2. Bce anmemenTtsl mij marpuiiel Mmetpuku M rpada G=(X,U) moryt npunumarb 3HaueHue “07,
€CJIM y COOTBETCTBYIOLINX UM BEPILIHUH Xi, X] M3 MHOXKECTBA X OTCYTCTBYIOT METIIH.

3. Bce anemenThl mij matpuiibl MmeTpuku M rpada G=(X,U) , 115 KOTOpBIX 1 = j , IPUHUMAOT 3Ha-
yenue “0”.

Bomnpoc 19.

Onpenenuth ceMEMCTBO MaKCUMalbHBIX MycThIX moarpadoB S mis rpadga G=(X,U), roe X=
{1,2,3,4,5}, ecnu ¢ momoiiplo anroput™Ma Mary-Beiicmana mosydeHa MUHUMasbHas (Gopma mpousBese-
Hus [T = x1x3x4+ x1x3x5 + x2x3x4 + x2x3x5 + +x1x2x4x5.

Ortser.

1.S=1{2,5;2,4;3; 1,5; 1,4}.

2.S={25;24;15;14}.

3.5S=1{2,5;24;3; 1,5}.

Bomnpoc 20.

Onpenenuth Xxpomatuueckoe ynciao K s npaBuiibHOM packpacku BepmuH rpada G=(X,U), rae
X ={1,2,3,4,5}, ecau c momotipio anroputMa Mary-Beiicmana noigydyeHa MUHUMaIIbHAsE popMa Ipou3Be-
nennd I1 = x1x3x4+ x1x3x5 + x2x3x4 + x2x3x5 + +x1x2x4x5.

Ortger.

1. K=4.

2.K=2.

3. K=3.

4. K=5.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI U HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecenioBaHme IO BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas POBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
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06I_HGM6,Z[I/II_[I/IHCKI/IM pa60TLI, BOIIPOCHI K 3a4€TYy, METOAAMM NCXOO N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBEThI 06yqa}01uer0c;1 Ha MOMCHT IIPOBCPKU

14.3. MeTtoauueckue peKoMeHAAIMHI M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis aMIl ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHO! (hopMe ¢ YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMYUBAETCA BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS 1 BOCIIPUATHS HH(POPMALINN:

JL1s1 1M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0OB TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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