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
Hanpaenennocts  (mpoduns) /  cmenmanu3anusi:  [IporpammHoe  obecnedeHue  CpeacTB
BBIYHMCJIUTE]bHOH TEXHMKH M AaBTOMATU3HPOBAHHBIX CHCTEM

®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: ACY, Kadenpa aBToMaTH3MPOBAHHBIX CHCTEM YNIPaBJIeHUS

Kype: 1

Cemectp: 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI nesTenbHOCTH 2 ceMecTp Bcero Ennuuner
1 Jlexuuu 36 36 4acoB
2 [IpakTuueckue 3aHATHSA 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATUN 72 72 4acoB
4 CamocTtosiTenbHas paboTa 72 72 4acoB
5 Bcero (6e3 sx3ameHna) 144 144 JacoB
6 ITonroroska u cgada pK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokot Ne 6 ot « 17 » 5 2018 1
JINCT COI'TTACOBAHU A

PabGouass mporpamMma JUCIUIUIMHBI COCTaBJIGHa C ydeToM TpeOoBaHui (enepanbHOTO
rOCyIapCTBEHHOTO 00pazoBaTenbHOTO cTaHaapra Beiciiero obpasosanus (PI'OC BO) no HampaBlieHUIO
noaroroBku (crnenuasnibHocTH) 09.03.01 MHpOpMaTHKa W BBIYKUCIUTENIBHAS TEXHHKA, YTBEPXKIECHHOTO
12.01.2016 roma, paccmoTpena u onoOpeHa Ha 3acemanuu kKadenapbl ACY « _ » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kap. ACY A. B. Aponacenko

3aBemyronmii odecieunBaromeii kad.
ACY A. M. KopukoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan OCY I1. B. Cenuenko

3aBeyromuid BHITYCKAOIIEH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

3aBenyromuii kadeapoin

ABTOMATHU3HPOBAHHBIX CUCTEM

ynpasienus (ACY) A. M. Kopukos

JlouieHT kadeapsl
aBTOMaTHU3HPOBAHHBIX CUCTEM
ynpasienus (ACY) A. U. UcakoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[lenpr0 MUCHUIIIMHBI SABISETCA (OPMUPOBAHHME Y CTYICHTOB TEOPETHUYECKUX 3HAHUA W
MPAKTHYECKNX HABBIKOB TI0 OCHOBaM TEOPUU MHOXKECTB, Teopuu rpadoB, OyrneBoil anredpsl,
KOMOMHATOPHOTO aHajW3a Kak armapara Jjisi MOCTPOCHHUsS MOjeNel JUCKPETHBIX cucteM. B mporecce
W3YUYCHUS AUCIUIUIMHBI CTYIECHTHI 3HAKOMSTCS CO CTeln(UKON METOIOB pEeIICHHs MPaKTHUYECKUX 3a]ad,
MpelaraeMbIX Pa3IUYHBIMH pa3/iellaMyd JTUCKPETHONW MaTeMaTWKHU. VICroyib30BaHWE BBIYHCIUTEIBLHOMN
TEXHUKH Ha MPAKTHUYECKHX 3aHATHSIX TIOMOTaeT CTyJIEHTaM NPUOOpPECTH HaBBIKA IOCTPOCHUS H
WCCJICIOBAHUS PA3JIMYHBIX TUCKPETHBIX MOICIICH.

1.2. 3agaum IMCHUNINHBI
— OcHoBHOH 3amayeil M3ydeHUs AMCUUIUIMHBI SBISIETCS MPHOOPETEHUE CTYACHTaMH MPOYHBIX
3HAHWN Y IPAKTHYECKUX HABBIKOB B O0JIACTH, ONIPEICIIIEMON OCHOBHOM LIEJIbIO Kypca.

2. Mecto mucuuniauebl B ctpykrype OIIOIT
Huctumuna «/{uckpernas maremaruka» (b1.5.16) otHocuTcs k 650Ky 1 (6a30Bast 4acTh).
[locnenyromumMy JUCHMIUIMHAMH SBJSIFOTCS: MaremaTuueckas JIOTUKa U TEOpUSl aJIrOPUTMOB,
CTpyKTypel W airoputMmbl 00pabOTKH JaHHBIX B OBM, Teopus BeposSTHOCTEH, MaTeMaTH4ecKas
CTaTUCTHKA U CIIy4aliHbIE MPOLIECCHI.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCHUILIUHBI

[Iponecc n3yueHust TUCIUIUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHKE CIIEAYIOIINX KOMIIETSHIIUH:

— OK-7 CnocoOHOCTB K cCaMOOpTaHHU3AIMN U CaMOOOPa30BaHHUIO;

— OIIK-5 CnocoOHocTh pemiaTh CTaHAAPTHBIE 3a/laud NPOQEeCCHOHATBHON JEsTeIbHOCTH Ha
OocHOBe HH(pOpMAIIMOHHOH U OuOIMOTrpaduuecKkord KyJabTYypbl C TNPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH U C yU€TOM OCHOBHBIX TpeOOBaHUI HHPOPMALIMOHHON OE30MaCHOCTH.;

B pesynbpTare u3ydeHus: IUCIUILITMHBI 00YJaIOMIUNACS TOJIKEH:

—  3HATh OCHOBHBIC TIOJIOKEHHSI U3Y4aEMbIX Pa3/IeIOB IUCKPETHON MaTEeMaTHKH.

— yMmeTb (opMynmupoBaTh W JOKa3blBaTb OCHOBHBIC pE3YIbTaThl PAa3/IEiOB AUCKPETHOM
MaTEeMaTHKH.

—  BJIaJIeTh HaBBIKAMU PEIICHUS 3a/1a4 TI0 BCEM pa3/ieiaM.

4. O0beM IMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO0mast TpyIOeMKOCTh IUCIUILUIMHBI cOocTaBisieT 5.0 3aUeTHBIX CIUHHIBI M IPEICTaBICHA B
Tabymie 4.1.
Tabmuna 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buasl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl

2 cemectp
AynmutopHsle 3aHATHS (BCETO) 72 72
Jlexknnn 36 36
[IpakTnueckue 3aHATHS 36 36
CamocrosiTenpHast paboTa (BCero) 72 72
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 48 48
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, U 180 180
3auetHbie EquHutib 5.0 5.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznenbl nMCIMIUIMHBL U BUBI 3aHATUN TPUBEACHBI B TabmIe 5.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
4acoB
HazBanus pa3nenoB IuCIUATITAHBL Jlek., q Hpak. Cam. (6e3 DopmHpyemble
3aH., 4  pad., d KOMITETEHIINH
JK3aMe-
Ha)
2 cemecTp
1 Teopust MHOXKECTB. 4 6 14 24 OK-7, OIIK-5
2 OcHOBBI KOMOMHATOPHOT'O aHAJIN3A. 6 8 16 30  OK-7, OIIK-5
3 bynesa anrebpa. 16 16 24 56  OK-7, OIIK-5
4 Teopus rpadoB. 10 6 18 34 OK-7, OIIK-5
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JIEKIIUSAM)
ConeprxaHue pa3aesioB TUCIUILIHH (110 JIEKITUSAM) TPUBEACHO B TadwmIe 5.2.
Tabmura 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (IO JICKIHSIM)

Tpy-  ®opmupye
J0EM- MBIE
KOCTh, = KOMIIETCHII

q un

Hazsanwns pasacion CO,I[ep)KaHI/IC pa3acioB AUCHUILIWHEI 110 JICKIUAM

2 ceMecTp

1 Teopust MHOXECTB. Tema 1. OCHOBHBIE OHSTHSI TEOPUU MHOMKECTB. 4 OK-7,
OcHoBHble TepMuHBL. Oniepanuy Hajli MHOKECTBAMHU. OIIK-5
CaoiictBa onepanuii. Tema 2. OTHOILICHUS Ha
MHOkecTBaX. [[oHATHE OTHOILIIEHUS HAa MHOXXECTBE.
CBolicTBa OTHOIIIEHUH. BUALI OTHOIIIEHHU.
OTOOpakeHUsI MHOXKECTB.

Hroro 4

2 OCHOBEI Tema 1. IIpenmer komOMHaTOpHOTO aHAMM3a. BHbI 6 OK-7,
KOMOMHATOPHOTO 3aJ1a4 KOMOMHATOpHOTO aHaiu3a. [loctaHoBKa 1 OIIK-5
aHaJu3a. MIPUMEPHI 3a/1a4 KOMOMHATOPHOTO

nporpammupoBanusi. Tema 2. OCHOBHBIE MOHSATHS U

oTiepali KOMOMHATOPUKHU. YTIOPSIOYCHHbBIC U

HEYNopsiioueHHbIe BEIOOpKH. OO00IICHHbIE MTPaBUIa

CyMMBI U Tipou3BeicHus. OnpeneseHue Yncia

COYETAaHUM U MEPECTAaHOBOK. Pa3iioKeHne Ha LUKIIBI.

Pa3memienus v 3anonnenus. Tema 3. Annapar

MIPOU3BOSIINX (PYHKIIUH.

Hroro 6

3 bynesa anre6pa. Tema 1. Byness! pynkiuu. Onpeznenenue OyneBoit 16  OK-7,
¢byukiuy. byneBrl pyHKIIMM OHON IEpEMEHHOM. OIIK-5
Hexkotopsle cBoiicTBa 371eMEHTapHBIX OYyJIEBBIX
¢byukuuil. [IpencraBienue OyneBbIX QYHKIMIA B
COBEPILIEHHBIX AU3BIOHKTUBHON M KOHBIOHKTUBHOM
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HOpMaJIbHBIX (opMax. [ToaHOTA cHCTEMBI OYJIEBBIX
¢bynkuumit. Knacces! QyHKIMIA, COXpaHAIOMUX HOMb U
enuHMITY. Kitacchl camMo/IBONCTBEHHBIX, MOHOTOHHBIX
W JIMHEHHbIX QyHKIuH. TeopeMa o momHoTE.
MuHUMH3AIHS TU3BIOHKTUBHBIX HOPMATBHBIX (hOPM.
Meton Kpaitna. Tema 2. CHHTE3 TOTMYCCKUX CXEM.
ABTOMAaTHBIE OTMCAHUS CUCTEM YIPABIICHUS.
ITonsiTe KOMOMHAIIMOHHOM CXeMbI. ABTOMAT C
naMaTei0. OCHOBHBIE 3TAIBl CHHTE3a
KOMOMHAIIMOHHBIX CXEM.

Hroro 16
4 Teopus rpados. Tema 1. OcHoBHble onpenenenus. CrnocoObl 3aJaHus 10 OK-7,
rpacda. OpueHTUPOBAaHHBIE U HEOPUEHTUPOBAHHbIE OIIK-5

rpadsl. Llenu, HUKIIbL, TyTH, KOHTYPBI IpadoB.
Yactuunsle rpadpl, noarpadsl, YaCTHUHBIE
noarpadsl. CesisHOCTh B rpadax. Mzomophuzm
rpacdoB. OTHOLIEHHS] HA MHOKECTBaxX U rpadsl. Tema
2. Onepanuu Haja rpadamu Cymma rpados.
[lepeceuenue rpagos. Komnosunus rpados.
TpanzutuBHOe 3aMbikaHue rpados. JlekaproBo
npousBenenue rpados. [JekaproBa cymma rpados.
Tema 3. Xapakrepuctuku rpados. Matpurist
CMEXHOCTU M MHIUJeHIMH rpados. Crenenu rpados.
[Muknomarnyeckoe ynciao. XpoMaTudecKoe YHUCIIo.
MHoOXecTBa BHYTPEHHEN U BHEIIHEW YCTOMYHUBOCTH.
Tema 4. XapakTepUCTHUKU pacCTOSIHUM B rpadax.
OTKJ10HEHUE, OTKJIOHEHHOCTbD, PaJNYC, TUaMETP,
LEHTp U nepudepuiinble BEpUIMHbI rpada.
Omnpenenenue myteit B rpadax. Aiaroputm J{edKCTphI.
O6xon rpada. DinepoBsl UENH, HIUKIBL, TyTH,
KOHTYpBHI.

Hrtoro 10

Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (TPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI B MeXKAUCIUITNHAPHBIE CBSI3U

Ne paznienoB TaHHOW TUCIUIUIMHBL, 1JISI KOTOPBIX
HE00XOIMMO U3yUeHHE 00ECTICUNBAIONINX U
o0ecIIeunBaEMbIX JUCLUILIHH

1 2 3 4

HanmenoBanme JUCHUITIINH

[Tocnenyromume TUCUUIIIIUHBI

1 Marematuyeckas JIOTMKa U TEOPUS aJITOPUTMOB + + +

2 CTpyKTYpBI U aITOPUTMBI 00pa0OTKH TaHHBIX B
OBM

3 Teopust BeposITHOCTEHN, MaTeMaTU4yeCcKast
CTaTUCTUKA U CITy4allHbIE MPOLIECCHI
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CooTBETCTBHE KOMIETCHIIMH, (GOPMHPYEMBIX TMPU W3YYCHUH TUCIUTUIMHBI, W BUIOB

3aHATHI
KoMmeTeHnu Bunnl zanstuit
DopMbI KOHTPOJIS
u Jlek. [Ipak. 3aH. Cawm. pa6.

OK-7 + + + KonTponbhas pabota, lomamnee
3ajanne, Jk3aMmeH, Koncnekr
camonoarorosku, [Iposepka
KOHTPOJIBHBIX pabot, Onpoc Ha
3aHATHAX, TecT

OIIK-5 + + + KonTposnbHas pabota, [lomamnee
3ajanue, Dk3aMeH, KoHcekT
camomnoarotoBku, [Ipoepka
KOHTPOJIHBIX padoT, Onpoc Ha
3aHaTusax, Tect

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHN3aALMU 00yYeHH s
He npenycmorpeno PVYII.
7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Ta6muia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHATHI (CEMHUHAPOB)

Tpy- dopmu-
o J0EM- = pyemble
HasBanus paznenon HanmMeHnoBaHMe MpakTHUECKUX 3aHATUN (CEMHHAPOB)
KOCTb, KOMIIE-
q TEHIIUA
2 cemecTp
1 Teopust MHOXKECTB. Anrebpa MuHoxecTB.bunapusie otHomenus. Heuetkue 6 OK-7,
MHOXECTBA. OIIK-5
Hroro 6
2 OCHOBBI OcHoBHbIE (POPMYITBI 8 OK-7,
KOMOMHATOPHOTO koMOMHaTopuku.KoMOnHaTOpHBIE OIIK-5
aHaJu3a. 3a/1aun. ABTOMaTHbIE OMUCAHUs. ABTOMATHI C
NaMsThIO.
Hroro
3 bynesa anre0pa. Munumu3anus 6yneBsix pynkunid. Haxoxxnenue 16  OK-7,
COKpAILICHHBIX, TYIIUKOBBIX, MUHUMaJIbHBIX [JHO . OIIK-5
Uroro 16
4 Teopus rpadoB. Omneparnuun Haj rpadamu.OnpeneseHne Kpardanimmx 6 OK-7,
nyteii B rpade.O6xoxa rpados.Onpenenenue OIIK-5
XapaKTEepUCTUK IpadoB.
Hroro 6
Hroro 3a cemectp 36
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabauma 9.1 — Buasl caMoCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
Tpy-  ®Dopmu-
Bupael camocTosiTenbHONM | 1I0€M-  pyeMbIe
HasBanus paznenos DOopMBbI KOHTPOJIS
paboThI KOCTh,  KOMIIE-
q TEHIIUU
2 cemectp
1 Teopust MHOXECTB. IloaroroBka k 12 OK-7, JlomaliHee 3agaHue,
MPAKTUYECKUM 3aHATHSIM, OIIK-5 KontponsHas pabdora,
CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOIBLHBIX
[IpopaboTka ITeKIIHOHHOTO 2 p60 e;zr a 09 poi
MaTepuaa pabor, Tect, Dk3ameH
Hroro 14
2 OCHOBBI IloaroroBka k OK-7, JlomaliiHee 3agaHue,
KOMOMHATOPHOTO aHAJIN3a. MPAKTUYECKUM 3aHATHUSM, OIIK-5 KonrtponpHnas pabora,
CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOIBLHBIX
[TpopaboTka JIEKITMOHHOTO 8 p60 e;zr a 09 poT
MaTepuaa pabor, Tect, Dk3ameH
Hroro 16
3 bynesa anrebpa. IToaroroska k 16 OK-7, JlomaiHee 3ananue,
MPAKTUYECKUM 3aHATHSIM, OIIK-5 KontponsHas pabora,
CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOIBLHBIX
[TpopaboTka JIEKITMOHHOTO 8 p60 e;zr a 09 poT
MaTepuaa pabor, Tect, Dk3ameH
Hroro 24
4 Teopus rpados. [ToaroroBka k 12 OK-7, JomamHee 3anaHue,
MPAKTUYECKUM 3aHATHSIM, OIIK-5 KontponsHas pabdora,
CeMHUHapam Ornpoc Ha 3aHATUSX,
IIpoBepka KOHTPOIBLHBIX
[TpopaboTka JIEKITMOHHOTO 6 p60 e;zr a 09 poT
MaTepuaa pabor, Tect, Dk3ameH
Hroro 18
Hroro 3a cemectp 72
TloaroroBka u cmaya 36 DK3aMeH
JK3aMeHa
Uroro 108
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbIN MaxkcumaTbHBIT
DneMeHTH! yueOHOH 6asu1 3a mepuon Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CEeMeCTp
Hayana ceMectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemectp
JloMarraee 3aganue 3 3 3 9
Koncnekr 5 5 5 15
CaMOIOJITOTOBKH
KonTponbHas pabota 5 5 5 15
Onpoc Ha 3aHATUSX 3 3 3 9
ITpoBepka KOHTPOJIBHBIX 2 2 3 7
pabor
Tect 5 5 5 15
Hrtoro makcumym 3a 23 23 24 70
nepHo/I
DK3aMeH 30
Hapacraromumm nrorom 23 46 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6a/TOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH MPeICcTaBieH B Tadmmie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHOK cyMMbI OaioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT

Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaiioB Ha naty KT

oW B

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMBbI 02J1JIOB B TPAAULUMOHHYI0 U MEKIYHAPOAHYI0 OLIEHKY
[lepecyer cymmbl OaIoB B TPAAUIMOHHYIO U MEXIYHAPOAHYIO OICHKY NPEICTaBlIeH B Ta0JHIIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6asmios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Ornenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
6569 D (ynoBneTBOpHUTENBHO)

3 (yIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HoCpeicTBentio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOpPUTEIHLHO
3a4TEHO) (neyn P )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Bapannuk, B. I'. JluckpetHas Mmatemaruka: YuebHoe mocobue [Dnekrponnsrii pecype] / B. T.
bapannuk, E. B. HWcrureueBa - Tomck: TYCVYP, 2015. - 137 c¢. - Pexum pocrymna:
https://edu.tusur.ru/publications/5743.

12.2. lonotHUTEILHAS JIATEPATYpPa

2. CadwsanoBa, E.H. Jluckpernas marematuka : Yuebnoe mocobue / E. H. CadpsanoBa ;
MunuctepcTBo 06pazoBanus Poccuiickoit ®enepanyu, ToMckuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yHOpaBiIeHUsT W paauoieKTpoHuku, Kadeapa aBTOMAaTU3MPOBAHHBIX CHCTEM YIpaBieHUS. - ToOMCK
TMIIO, 2000 - . Y. 1. - Tomck : TMIIZIO, 2000. - 106 c. (manuune B oudmoreke TYCVYP - 31 3k3.)

2. CadwsanoBa, E. H. Jluckpernas marematruka : YueOHoe mocobue / E. H. Cadrsinona ;
MunuctepcTBo 0bpazoBanus Poccuiickoit @enepanyu, ToMckuii rocynapCTBEHHBIH YHUBEPCUTET CUCTEM
yHOpaBiIeHUsT W paauoieKTpoHukH, Kadeapa aBTOMAaTM3MPOBAHHBIX CHCTEM YyIpaBieHUS. - ToOMCK
TMIIO, 2000 - Y. 2. - Tomck : TMII/I1O, 2000. - 98 c. (Hanmuuue B 6uomuoreke TYCVYP - 46 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. KonecuukoBa, C. W. JluckperHass Maremaruka: MeTOIMUYECKHUE YyKa3aHUA K MPaKTHYECKUM
3aHATUAM [Dnextponnslii pecype] / C. W. Konecuukosa - Tomck: TYCVYP, 2012. - 37 c. - Pexxum noctyna:
https://edu.tusur.ru/publications/936
2. KonecnukoBa, C. 1. JluckpeTHas Matematuka: MeToauueckue yka3aHusl K CaMOCTOSATEIbHON
pabote [Dnextponnsiii pecypc] / C. . Konecuukora - Tomck: TYCVYP, 2012. - 18 c. - Pexxum nocrymna:
https://edu.tusur.ru/publications/933

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIU/10B

Y4eOHO-MeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YUCIIa JIUL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSl U MHBAJIMJIOB MPEJOCTABISIOTCA B (popMax,
a/IaTITHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 3/I0POBbS M BOCIIPHUATHUS HH()OPMAIIHH.

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JL1s1 1M1 ¢ HAapyIeHUsIMM CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. 3OBC «Aibyke» ibooks.ru

13. MaTtepuaibHO-TEXHMYECKOe o0ecneuyeHre JUCHUILJIMHBI H TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE U NMPOTrPaMMHOe olecriedeHue ISl JJeKIIMOHHBIX 3aHATHI
JIns mpoBeneHus 3aHATUHA JIGKITMOHHOTO THWIIA, TPYIIIOBBIX M WHAMBUAYAJTBHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJISL M MPOMEKYTOYHOM aTTeCTallMd MCIOJB3YeTCsl yueOHasi ayIUTOpHUsi C KOJIMYECTBOM
MOCa0YHBIX MECT He MeHee 22-24, o0opyoBaHHas JOCKOW U CTaHJIAPTHOW ydeOHOM Mebenbro. Mmerores
JIEMOHCTPAIIMOHHOE 000pY/IOBaHNE WM Y4YeOHO-HANSIHBIC MOCOOHS, OOCSCICUMBAIONINE TEMATUYECKUE
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HUITIOCTpAalH 110 JICKIIMOHHBIM pa3acjiaM AUCHUIIIINHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecriedyeHne A1 MPAKTHYEeCKUX 3aHATHIT

VYuebHast BeruucinutenpHas nadopatopus / Jlaboparopus I'TIO "Mouutopunr”

ydeOHasi ayauTOpHsl Ui TPOBEICHHS 3aHSATHH NMPAaKTUYECKOTO THIA, ydeOHas ayauTOpHs IUIs
NPOBEIEHHs 3aHATUN J1abOpaTOPHOro TUIIA, IIOMELICHHUE Ui KypCOBOI'O NMPOEKTUPOBAHUS (BBIMOJIHEHHS
KypCOBBIX paloT), MOMENICHHEe Il NPOBENCHHS TPYNIOBBIX W HWHIWBUAYAJIbHBIX KOHCYJIBTAIIHA,
MOMEIIEHUE ISl MPOBEICHUS TEKYLIEro KOHTPOJIS M IMPOMEKYTOYHOM AarTecTalluy, HOMEIEHHe JUIs
CaMOCTOSITENIbHOM pabOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 438 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Paboune cranuuu: cuctemusiii 6ok MB Asus P5B / CPU Intel Core 2 Duo 6400 2.13 GHz /
5I'6 RAM DDR2 / 250Gb HDD / LAN (10 mmur.);

- Monwurop 19 Samsung 931BF (10 wr.);

- [Ipoextop ACER X125H DLP;

- DKpaH NpoeKTopa;

- Buneokamepa (2 mr.);

- Touka goctyma WiFi;

- Kommnekr cneunanuzupoBaHnHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

— Microsoft Windows 7 Pro

— Notepad++

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboThl MCMONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MmeOerb;

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

- KOMIBIOTEPHI TMOJKIIOUYEeHB K ceTu «MHTepHeT» W 00eCredynBaroT IOCTYM B JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBLHYIO CPEly YHUBEPCHUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBOoeHHE NUCHIUIUIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB O0YyUEHUS OOIIIEro U CIeUaIbHOTO Ha3HAYCHUSI.

[Ipy 3apsATHAX C OOydYAIOIIMMHKCS € HAPYHIEHHMSIMH CJIyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEIUNHBIX CpPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHoi mHbOpMauK B JOCTYMHBIX (opMax, MOOMIBHOM CHCTEMBI MPEIOJIaBaHUS
JUI OOY4YaIOUIMXCSl ¢ WHBAIWIHOCTBIO, MOPTATUBHONW MHIYKIIMOHHON CHUCTEMBI. YueOHasi ayauTopus, B
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KOTOPOU 3aHMMAIOTCS OOydaloluecs C HapylIIeHHEeM clyxa, 00OpyIOBaHAa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayTUTOPUSX BOZMOKXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpuMep, TEKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Ipn 3aHATHAX C OOYYAIONIUMHUCA € HAPYLIEHUSIMM OINOPHO-ABHUIraTeJILHOIO amnmnapara
UCTIONB3YIOTCSl  allbTepHATHBHBIE YCTPOWCTBa BBOAAa WH(MOPMAIMU W JPYIHMe€ TEXHUYECKHE CPEICTBA
npuema/nepenaun yueOHoi mHbOpMauK B TOCTYMHBIX (OopMax, MOOMIBHOM CHCTEMBI OOYYCHHS IS
JIIOACH ¢ MHBAIMTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbI€e 3aaHUSA

1. Haiinure anemenTsl MHOKecTBa P, eciu A={0,2,3,7,8}, B={1,3,6,7,9}, C={0,1,4,7,8,9},
1={0,1,2,3,4,5,6,7,8,9}. P=(BN C) U{TANC) UTANB)?

a) {0,1,4,6,7,9}.

b) {0,1,3,4,6,8}.

c) {0,1,4,5,8,9}.

2. Bepno mu toxxnectBo AN (B\C)=( AnB)\( AnC)?

a) He BepHO

b) Bepno.

3. JlaHo oTHoOIIEHUE « X-y=>2 » Ha MHOkecTBe M={1,2,3,4,5,6}. Onpeaenure mapsi,
MIPUHAJICKAIIIE 32JaHHOMY OTHOIIICHUO?

a) {(3,1),(1,3),(4,2),(2,4),(5,3),(3.5),(6,4),(4,6),(7.5),(5,7)}.

b) {(3,1),(4,1),(4,2),(5,1),(5,2),(5.3),(6,1).,(6,2),(6,3),(6,4)}.

¢) {(1,3),(1,4),(2,4),(1,5),(2,5),(3.5),(1,6),(2,6).(3,6),(4,6)}.

4. laHo oTHOIICHHE « X+y>7 » Ha MHOXecTBe M={1,2,3,4,5,6}. Onpenenute ero cBoiicTBa?

a) aHTUPEPIIEKCUBHOCTh, AHTUCUMMETPHYHOCTD.

b) TpaH3UTHUBHOCTH, MTOTHOTA.

C) CHMMETPHUYHOCTb.

5. Uemy paBHa MOILTHOCTh MHOXKecTBa M={1,2,3.4,5,6}?

a) 36.

b) 64.

c) 6.

6. Haiitu nexaproBo npousBenenue XxV, ecnu X={a,b}, Y={c,d}?

a) {(c.a),(d,a),(c,b),(d,b)}.

b) {(a,c),(a,d),(b,c),(b,d)}.

¢) {(a,a),(b,b),(c,c),(d,d)}.

7. Pa3HocThiO MHOKECTB X 1 Y HA3bIBAOT?

a) MHOXKECTBO, COCTOSIIEE U3 BCEX TEX U TOJILKO TE€X JIEMEHTOB, KOTOPBIC HE MPUHAIICKAT
MHO>KECTBY X, M HE IPUHAJIC)KAT MHOXKECTBY Y.

b) MHOKECTBO, COCTOSIIECE U3 BCEX TEX DJIECMEHTOB, KOTOPBIC IPUHAIUICKAT Y U HE TPUHAIICKAT
X.

C) MHO>KECTBO, COCTOSIIEE M3 BCEX TEX AIIEMEHTOB, KOTOPBIC MMPUHAICKAT X U HE IPUHAJICIKAT
Y.

8. Bepmmna, He MHIIMICHTHAS HUKaKOMY peOpy rpada, Ha3sIBaeTCs?

a) U30JIMPOBAHHOM.

b) cMeXHOIA.

C) HYIIEBOIA.

9. IlonHBIM HEOPHEHTUPOBAHHBIM TpadoM HazbiBaeTcs rpad U(X)?
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a) pe6paMH KOTOPOTO SABJIAKOTCA BCCBO3MOXKHBIC ITAPBI g(Xi u Xj_,) 1A ABYX BO3MOXKHBIX X ,X;.€ X,

b) pebpamu KOTOPOTO SABISIOTCS BCEBO3MOXKHBIE MAphI g(Xi, X;j,) 151 TPEX BO3ZMOXKHBIX

Xi, Xj, Xk € X, lij?fk

¢) pedpo g(Xi, Xi), y KOTOpOTo HayajdbHasi U KOHEUHAasi BEPIIMHBI COBIAAIOT.

10. [{ukom rpada Ha3siBaeTCs?

a) KOHEYHas I1eTlb, €CITU Bce pedpa B HEH pa3InyHBbI.

b) KOHeUHas 1eTb, €CIM B HEll HY OJJHA U3 BEPIINH HE TIOBTOPSETCS.

C) KOHEYHas 11eTlb, HAYMHAIOIIASACS Ha HEKOTOPOH BEepIIMHE X1 M OKAaHUYMBAIOIIASACS Ha TOU ke

BEpILIUHE.

11. JIBe BepuHbI rpada X;, X; HA3bIBAIOTCS CBI3HBIMU?

a) €CJIM CYIIECTBYET IIETb S ¢ KOHI[AMU Xi H Xi..

b) ecnu My BEpIIMHAMHU X;, Xj CYLIIECTBYET LEeMNb S UINHBI /1BA.

C) €CJIH CYIIECTBYET IIUKJI C KOHIIAMU Xi H X;,

12. OTHOIIEHHIO CO CBOWCTBOM Pe(ICKCUBHOCTH COOTBETCTBYET?

a) MeTJIs B KAKI0M BepIuHe rpada.

b) rpad ¢ HEOPHUEHTUPOBAHHBIMU PeOpaMHu.

¢) rpad ompeneneHblii Ha MHOKECTBE BEPUINH ITOJHOTO OPUEHTHPOBAHHOTO rpada.

13. Ilycts mansl nBa rpada Gi(X) u G2(X) Ha OTHOM U TOM K€ MHOXKECTBE BepIIHH. Toraa

nepecederneM rpados Gi(X) u G(X) nazsBaercs rpad G(X)?

a) cocrosmmii u3 pedep, mpuHaanexamux G(X), oo Gx(X).

b) cocrosmmii u3 pedep, npunamiexamux 1 G1(X) u G2(X).

¢) cocTosmmii u3 pedep, He npuHaaIexkanwmx Gi(X), Ho npuHamiexamux Go(X).

14. Diineposoii nenbio rpada G(X) HazpiBaeTcs?

a) MpocTasl 1eTlb, BKIIOYAOIAasl BCe BEPIINHBI JAHHOTO KOHEYHOTO HEOPHEHTUPOBAHHOTO rpada

G(X), HOo nMeroLIas pa3InYHbIE HAYAJIO X1 U KOHEII X].
b) mpocras 1emns, BKIOYaroas Bce pedpa JaHHOTO KOHEYHOTO HeoprueHTHpoBaHHOTO rpada G(X),
HO MMEIOIIAsl Pa3IUYHbIC HAYaJIO X1 U KOHEI X].

C) LIeNb, BKIIIOYAIOIIast Bce pedpa JaHHOTO KOHEYHOTO HeopHueHTHpoBaHHOTO rpada G(X),

HMCIoIIasa Ha4aJIO0 U KOHCI B BEPIINHE X1.

15. Bripaxxenue A V B o3HauaeT BbIcKa3bIBaHHUE, KOTOPOE?

a) UCTHUHHOE, €CJIM XOTs Obl OJTHO U3 BhICKa3bIBaHUN A WM B ABIsieTCS HCTUHHBIM.

b) UCTHHHOE TOJIBKO B TOM ciiy4ae, Korga A U B HCTHHHEIL.

C) JIOKHO TOT/Ia U TOJBKO TOT/a, KOorjna A UCTUHHO, a B noxHo.

16. JIBe hopMyIibl Ha3bIBAIOT PABHOCUIHLHBIMHE?

a) €CJIM OHM UMEIOT OJHY M Ty € UCTUHHOCTHYIO TaOuILy.

b) ecnu Bce 3HaueHUS (GOPMYIT B UICTUHHOCTHOM Ta0HIle paBHbI 1.

C) eciM Bce 3HaueHMs (GopMys B ICTUHHOCTHOMU Ta0nuue paBHbI 0.

17. ®ynkuus f (Xi,...,Xn) HA3bIBAETCS COXPAHSIOLIEH HOMb, €CIU?

a) oHa Ha Habope u3 enuHUI npuHuMmaeT 3Hauenue 0, T.e. f (1,...,1) = 0.

b) oHa Ha TFOOBIX HabOpax nMpuHUMAeET 3HaYeHHE ().

¢) oHa Ha Habope u3 Hynel npunuMaet 3Hadenue 0, t.e. £ (0,...,0) = 0.

18. Oneparusi mOJHOTO CKJICUBaHUs?

a) cocTouT B 3aMeHe AB V A Ha A, rie A u B — npousBosbHBIE AlIEMEHTapHbIE KOHBIOHKLIUY.
b) coctour B 3ameHe AX VA X Ha AX VA X VA, Tae A— MIPOU3BOJIbHAS 3JIEMEHTapHAas

KOHBIOHKIIHA.

C) COCTOUT B 3aM€He BhlpaxkeHUsd Ax VA X Ha A, rie A — npousBoJIbHAs dJIeMEHTapHas

KOHBIOHKIUA.

19. Bynesa ¢ynkuus 310?
a) QyHKIUS JBYX TIEPEMEHHBIX.
b) dynxkmus f (xi,...,Xn), IpuHUMAarOIIas aa 3HadeHus: 0 u 1 1 3aBUCSIIIAS OT IEPEMECHHBIX,

Kaxaas U3 KOTOPBIX MOXKET IIPUHHUMATh 3HAUYCHHA Oml.

¢) pynkuus f (xi,...,Xn), IPUHUMAIOIIAS] EAMHCTBEHHOE 3HAUCHHE | ¥ HE 3aBHCSINIAS OT

NEPEMCHHBIX.
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20. Ilog mpenukaToM OT n NEPEMEHHBIX TIOHUMAETCA?

a) bynesa ¢ynkmus f (Xi,...,Xn) IpuHUMAaroIas 3HaueHue 0 Ha Bcex Habopax.

b) BeIpaxkeHue P(xi,...,Xs), KOTOPOE CTAHOBUTCS BHICKA3bIBAHHEM I1OCJIC MOJICTAHOBKH BMECTO
MEPEMEHHBIX Xi,...,Xn UX 3HAUEHUN U3 MHOKECTB My,...,M, COOTBETCTBEHHO.

C) N — CTpOYKa MU KOPTEXK.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. OcHOBHBIE OTpeeIeHUs] TECOPpUU MHOKeCTB. CITOCOOBI 3a/1aHNUsST MHOXKECTB.
2. duarpammsl Diinepa. Onepanuy HaJl MHOXKECTBAMH.
3. Pa3Ouenue MHOKeCTBA Ha MOAMHOKECTBA.
4. JlexapTOBO NIPOU3BENECHNE MHOXKECTB.
5. [lonsiTne oTHOMIEHUST HA MHOXKeCcTBaX. CBOMCTBA OTHOIIICHHIA.
6. OCHOBHbIE BU/IbI OTHOLLIEHUI HA MHOXKECTBAX.
7. O6mue nousitust Teopuu rpado. CriocoObI 3ananus rpada.
8. CBs3HOCTB Tpada.
. U3omopdusm. Ilnockue rpadsr.
10. MapuipyTsl: LeIH, IUKIIbI, TyTH, KOHTYPHI B Tpade.
11. OTHOIIEHUST HA MHOKECTBAX U TPaQBI.
12. Matpuibl CMEXHOCTH U MHIMJCHIUH rpada.
13. O0benuHeHue u nepecedyeHue rpagos.
14. [lexapToBo Ipou3BeaeHue rpados.
15. Anroputm JleMKCTphl onpesienenns KpaTyaiiux nyrei B rpage.
16. Diinepossl Lenu, HUKIbLL. Teopemsl Ditnepa.
17. 'aMUIbTOHOBBI LIENU, TUKIIbI, ITyTH, KOHTYPBI.
18. ITonsaTue BricKasbpiBaHusa. Onepannu Hajl BHICKA3bIBAHUSAMMU.
19. IlonsaTue npenukara. JIoruka nmpeauKkaTos.
20. Onpenenenue OyneBoit ¢pyHkiuu. CiocoObl 3aaanus 0yneBoil PyHKINU.
21. [Ipencrasnenne OyneBoil PyHKIMH B AU3BIOHKTUBHOW HOpMaJIbHOU (popme.
22. lIpencrasnenue OyaeBoil PyHKIMM B KOHBIOHKTUBHOM HOpMalIbHOU (opMme.
23. Munumunzanus JJIH®. Meron KBaiina.

Ne)

14.1.3. Tembl OIPOCOB HA 3AHATUAX

Tema 1. OcHOBHbIE TOHATHUS TEOpUM MHOXeCTB. (OCHOBHbIE TepMuHBL. Ornepanud Haja
MHOXecTBaMu. CBOMCTBaA Oneparui.

Tema 2. OtHomienus Ha MHOXkecTBax. Ilonstue oTHOmeHUsT Ha MHOxecTBe. (CBoMcTBa
oTHOIeHUH. Bunbl oTHOMIEHHH. OTOOpa)KEHNST MHOXKECTB.

Tema 3. IIpeamer komOuHaTOpHOTO aHANM3a. Bupl 3a1ay komOuHaTopHoro ananusa. [loctaHoBka
U TIpUMeEpHI 3a]1a4 KOMOMHATOPHOTO MPOrPaMMHUPOBAHUS.

Tema 4. OcHOBHBIE IOHATHUS U ONEpalMi KOMOMHATOPUKH. YTHOPSJOYCHHBIC U HEYIIOPAJOYCHHBIC
BbIOOpKU. OO0O0OILIECHHBIE TpaBUia CyMMbl U mpou3BefeHus. OrmpeneneHue 4YHcia COYETaHUH U
NepeCTaHOBOK. Pa3ioxeHne Ha HMKIIBL. Pa3MmeleHns 1 3aroaHeHMsL.

Tema 5. Anmapat npou3BOAsIIHX QYHKIIHM.

Tema 6. byneBnl ¢ynkuuu. Omnpenenenue OyneBod ¢yHKuuH. byneBbl (QyHKIUM OXHOU
nepemMeHHoi. HekoTopeie cBoicTBa 37eMeHTapHbIX OyneBbiX (yHkumid. IlpemcraBiienne OyieBBIX
(GyHKIMIT B COBEPIICHHBIX TU3bIOHKTUBHONW U KOHBIOHKTUBHON HOpMaJbHBIX (hopmax. [TomHOTa cucTembl
OyneBbix (ynkiuil. Kmaccel GyHKIMM, coXpaHSIOMMX HOJIb U equHUIly. Kiacchl camMOaBONCTBEHHBIX,
MOHOTOHHBIX U JTUHEHHBIX QyHKIMA. Teopema o monHote. MUHUMU3AIUS TU3BIOHKTUBHBIX HOPMAaJTbHBIX
dbopm. Meton Kpaiina.

Tema 7. CuHTE3 JIOrMUeCKMX cXeM. ABTOMaTHble ONMCaHUS cucTeM yrpasieHus. [lonsatue
KOMOUMHAIIMOHHOM cXeMbl. ABTOMAT C MaMAThi0. OCHOBHBIE ATAIbl CHHTE3a KOMOWHAIIMOHHBIX CXEM.

Tema 8. OcHoBHbie ompenenenus. CrnocoObl 3amanusi rpada. OpueHTUpPOBAaHHBIE U
HEOpUeHTHpoBaHHbIe Tpadbl. Llenu, mukibl, myTH, KOHTYphl rpadoB. Yactuunsie rpadsl, noarpadsl,
yactuunele noarpader. CeszHocTh B Tpadax. M3omopdusm rpadoB. OTHOUIEHHS HAa MHOKECTBAX H
rpadsl.

Tema 9. Oneparuu Han rpadamu Cymma rpados. Ilepeceuenue rpados. Kommosurms rpados.
TpanzutuBHOe 3ambikanue rpados. JlekapToBo npoussenenue rpados. JlekaproBa cymma rpados.
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Tema 10. Xapakrepuctuku rpadoB. MaTpuipl CMEXHOCTH M HMHIMAEHIMHA rpados. CreneHu
rpadoB. Ilukmomarnueckoe 4YuCIO. XpOMATHYECKOE 4YHCIO. MHOXKECTBAa BHYTPEHHEW M BHEUTHEH
YCTOMYUBOCTH.

Tema 11. Xapaktepuctuku pacctosHuid B rpadax. OTKIOHEHHE, OTKJIOHEHHOCTh, PaaAHNYC,
IuaMeTp, LEeHTp W nepudepuiiHpie BepumHbl rpada. OnpeneneHue myrted B rpadax. AITopuTMm
Hetikctpel. O6xox rpada. DinepoBbl 1ENH, [MUKIIbI, TyTH, KOHTYPHI.

14.1.4. Tembl fOMALIHKUX 3aaHUH
. AnreGpa MHOXECTB.
. bunapHble OTHOIIEHUS.
. HeueTrkne MHOXeECTBa.
. OcHoBHbIE (HOPMYJIIBI KOMOMHATOPUKH.
. KomOunatopHsie 3agauu.
. Munumm3anus OynaeBbIX QYHKLINHN.
. Haxoxnenue COKpallleHHbIX, TYIIMKOBBIX, MUHUMaIbHBIX JJHO.
. ABTOMaTHbIE ONUCcaHus. ABTOMAThI C NaMSThIO.
. Onepanuu Hax rpadamu .
10. Onpenenenue kparyaliux myTeu B rpade .
11. O6xox rpadoB. OnpeneneHue XapakTepUCTUK TpadoB.

O 01N DN B W~

14.1.5. TeMbl KOHTPOJILHBIX PadoOT
[Tpumep BapuaHTa 3ajaHKsI KOHTPOJIBHOM paboThl 10 TeMe « TeopHst MHOKECTBY.

1. Haiimute snementsl MHOXecTBa P, ecm A={0,2,3,7,8}, B={1,3,6,7,9}, C={0,1,4,7,8,9},
1={0,1,2,3,4,5,6,7,8,9}. P=(BN C) U{ANC) UTANB).

2. Jlano otHomIeHHE «X+y=7» Ha MHOXecTBe M={1,2,3,4,5,6}. Ompenenute ero CBOICTBA.
BoinuinuTe napsl, TpuHaAJIEKAIIUE 32JaHHOMY OTHOIIEHUIO.

3. [loctpouTts Oynean mHokecTBa M={a,b,c,d}.

4. Pemmmth 3a7a4y ¢ MOMOIIbIO auarpamm Diinepa-Benna. Ha mepBom kypce oGydatorcs 200
CTYZIEHTOB, CPEIY HHUX 55 3aHMMAIOTCS KUBOMHUCHIO, 61 — My3bIKOH, 68 — criopToM, 32 — KUBOMUCHIO U
MY3BIKOH, 24 — My3bIKOM U CIIOPTOM, 18 — KMBONMCHIO U CIIOPTOM, 7 YEIOBEK 3aHUMAETCS BCEMU TpeMs
BUJaMu JAesTenbHOCTH. Haiith: a) Ckoibko dYenoBek HMYeM He 3aHumaeTcsa? 0) CKONBKO YeloBeK
3aHMMAETCS TOIBKO cIOpTOM? B) CKOJBKO YEJIOBEK 3aHUMAETCSI MY3bIKOW U )KMBOIIUCHIO, HO HE CIIOPTOM?

[Tpumep BapuanTa 3a1aHUs] KOHTPOJIBHOM paboThl 1o Teme «I'padb».

1. [TocTpoiite rpad oTHOIEHHS «X - Y < 3» Ha MHOXKecTBe M = {1, 2, 3,4, 5,6, 7, 8}.
2. Onpenenute CBOWCTBA MOCTPOSHHOTO rpada.
3. Jlnst moctpoenHoro rpada HaiiuTe:

® MaTpHIly CMEKHOCTH (BEPIIMH);

® MaTpHIly UHIUJIEHTHOCTH;

®  MaTpHUIly OTKJIOHEHUH (PacCTOSHUN);

® BEKTOpP OTKJIOHEHHOCTEH (yaajaeHHOCTEN);

® paauyc, TuaMeTp, UEHTp, nepudepuitHpie BEPIINHBL,

®  YUCJIO BHYTPEHHEW U BHEIIHEW YCTOMYHMBOCTH.

4. lns ABYX 3a1aHHBIX rpadoB, U300paKEHHBIX HA PUCYHKE, HalIuTe NeKapTOBO MPOU3BEIACHUE U
JIEKapTOBY CyMMY.

CornacoBaHa Ha noprtane Nz 31702 14



G G

[Tpumep BapuaHTa 3aaHHsI KOHTPOJIBHOM paboThI 10 TeMe «byneBbl HyHKIHUN.

1. byneBa ¢ynkius Tpex nepemenHsix f(x1, X2, x3) npuHuMaeT 3HaYeHue, paBHoe 1, Ha Habopax ¢
HOMepamu 2, 4, 5, 6.

2. IMocTpouTh U1 3TOM QPYHKIMH TAOIUILy UCTUHHOCTH;

3. Onpenenutpb, K KakuM Kitaccam (yHKITUH OHa OTHOCHUTCS;

4. Haittu CIH®, CKH® »toii pyHKIMN;

5. Haiitu Mmuanmainbryto JIH® stoit pyHkmmm.

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
. DKCTpeMaJlbHbIE JIEMEHTHI MHOXECTB.
. ByneBbl pyHKIIMM IBYX EpEMEHHBIX.
. XapaKTepUCTUKU pacCTOSHUHN B rpadax.
. l'aMupTOHOBEI 00X0ABI Tpada.

FAQEUS I N

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jnsa 5mm ¢ OrpaHWYEHHBIMM  BO3MOMKHOCTSMH  3/I0POBbS M MHBAJIWAOB IPELYCMOTPEHBI
JIOTIOJTHUTENbHbIE OIICHOUHBIE MaTepHallbl, IepeueHb KOTOPHIX YKazaH B Tabuuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4YeHHUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE PAa0OTHI

[IpenMymiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, I[IpenMyliiecTBeHHO yCTHas MpoBEpKa

3peHus OIPOC IO TEPMUHAM (MHIMBUYaIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI K METOJaMH
anmapara 3a4eTy
C orpanuuenusiMu o TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyIiecTBEHHO IPOBEPKA
o01IeMeTUITTHCKIM paloThl, BOIIPOCHI K 3a4eTy, METOJAMH UCXOS U3 COCTOSTHUS
MOKa3aHUsM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI ~ 00Y4alOIErocsi Ha MOMEHT NPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI M HHBAJIMAOB TMpeaycMaTpUBaeTCs
JOCTyIHAas popMa MPeIOCTABICHUS 3a1aHU OLIEHOYHBIX CPEJICTB, & UMEHHO:
- B IIe4aTHOU (hopme;
— B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;
— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- MCTOAOM YTCHHUA aCCUCTCHTOM 3aJlaHrA BCIIYX;
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- MPEOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

.HI/H_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSIMU 300POBbA W HMHBAJIWIaM YBCIWMYHUBACTCA BPCMSA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l TakuxX OOydYalomMXcs TpeayCcMaTpUBACTCS
JocTymHas popMa IpeaoCTaBICHUs] OTBETOB HA 33/1aHUS, 3 UMEHHO:

- MUCHbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHHS PE3YIbTATOB OOYYEHUS JIUI[ C OTPAHUUYCHHBIMH BO3MOXKHOCTSIMH
30POBBSl U MHBATUAOB MO TUCIUILUIMHE MPEAycMaTpUBAeT MpeaocTaBlieHHe WHPOpMaluu B (opmax,
AAlITUPOBAHHBIX K OIrPaHUYCHUAM HUX 310POBbA U BOCIIPUATHA HHq)OpMaHI/H/IZ

JLst id1l ¢ HApYLIEeHUSIMH 3PeHus:

- B (hopMe AIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B IeyaTHoOU (popme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[lpr HEOOXOMMMOCTH JUIS JIMI C OTPAHWUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbSi U HWHBAIUIOB
IpoIeAypa OLICHUBAHHS PE3YIHTATOB OOYUEHUSI MOXKET IMMPOBOAUTHCS B HECKOIBKO ATAIOB.
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