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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
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3aBeyromuid BHITYCKAOIIEH Kad.
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OKCIIepTHI:
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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
HMuctmmuna «/{uckpernas maremaruka» (b1.5.19) otHocutcs k 61oky 1 (6a3oBast 4acTh).
[TocnenyromumMu TUCHUITIMHAMYU SIBIIAIOTCS: MaremaTtudeckasi JJOTMKa W TEOpHUsl aJTOPUTMOB,
CTpyKTYypHhI M aITOPUTMBI 00pabOTKH JaHHBIX B DBM.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI IMCIUTLIMHBI

[porecc n3yueHus TUCIUTUTMHBI HATIPaBJIeH Ha (GOPMHUPOBAHUE CIEAYFOIINX KOMIECTCHITUI:

— OK-7 CiocoOHOCTh K CaMOOpIraHu3allui U caMo00pa30BaHUIo;

— OIIK-5 CrnocoGHoOCTh pemiarh CTaHJapTHBIE 3a7aud MPOdEeCcCHOHATBHON JEATEeIbHOCTH Ha
ocHOBe HH(pOpMAIMOHHOW u OMOIMOTpadUUEecKOl KyIbTyphl C TPUMEHEHHEeM HWH(GOPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA U C yY€TOM OCHOBHBIX TPEOOBaHMI HHPOPMAITMOHHOW OE30IaCHOCTH. ;

B pesynbrate n3yueHus TUCIUIUTHHBI 00yYarOIIUCS TOTDKEH:

—  3HATh OCHOBHbBIE MOJIOXKEHHSI U3Y4aeMbIX Pa3/ieoB AUCKPETHON MaTeMaTHUKH.

— yMmeTb (opMymHpoBaTh M JIOKa3bIBaTh OCHOBHBIC pE3yJbTaThl pa3[esioB JUCKPETHOM
MaTeMaTHKH.

—  BJIaJIeTh HaBBIKAMU PEIICHUS 3a/1a4 110 BCEM pa3JieiiaM.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OOmast TpyI0eMKOCTh IUCLMIUIMHBI cocTaBisieT 5.0 3aueTHBIX €IUHMIBI U MpEeJICTaBlieHa B
tabmmue 4.1.
Tabmuna 4.1 — TpynoeMKOCTh AUCITUTLUTMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
1 cemectp
AynuTopHble 3aHATUSA (BCETO) 72 72
Jlexuuu 36 36
[IpakTnueckue 3aHATHS 36 36
CamocTtosTenbHas paboTa (Bcero) 72 72
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 24 24
[ToaroroBka Kk MpakTHYECKUM 3aHATUAM, CEMUHAPAM 48 48
Bcero (0e3 sx3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast TpyI0eMKOCTb, 4 180 180
3aueTHble EquHuIbI 5.0 5.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
) = © S 2 s 2
. < S S 2 0
HazBanus pa3nenoB TuCHUTITHHBL i © o o O 2 &
= = = s 0 =z E
o, < o M o =
= © M3 & g
1 cemectp
1 Teopust MHOXECTB. 4 6 14 24 OK-7, OIIK-5
2 OcHOBbI KOMOMHATOPHOI'O aHAIN3A. 6 8 16 30  OK-7, OIIK-5
3 bynesa anre6pa. 16 16 24 56  OK-7, OIIK-5
4 Teopus rpados. 10 6 18 34  OK-7, OIIK-5
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z S
3 = =
2 > 5
HasBanus paznenos ConeprkaHue pa3ienoB TUCIUILTAHEI 110 JISKITHSIM z 5 &5
o E
59 2 =
a e 2
= S
1 cemectp
1 Teopust MHOXECTB. Tema 1. OCHOBHBIE TOHSTHSI TEOPUU MHOMKECTB. 4 OK-7
OcHoBHble TepMuHBL. Oniepanuy HaJli MHOKECTBAMHU. OIIK-5
CaoiictBa onepanuii. Tema 2. OTHOILICHUS Ha
MHOKecTBaX. [ToHSITHE OTHOIICHUS HA MHOXKECTBE.
CBolicTBa OTHOIIIEHUH. BUALI OTHOIIIEHUH.
OTOoOpakeHUsI MHOKECTB.
Hroro 4
2 OCHOBEI Tema 1. IIpenmer komOuHaTOpHOTO aHATM3a. BHTbI 6 OK-7,
KOMOMHATOPHOTO 3aJ1a4 KOMOMHATOpHOTO aHaiw3a. [loctaHoBKa 1 OIIK-5
aHaim3a. MIpUMEpHI 3a/1a4 KOMOUHATOPHOTO
nporpammupoBanusi. Tema 2. OCHOBHBIE MOHSATHS U
orepayy KOMOMHATOPUKHU. YTIOPSIIOYEHHBIE U
HEYyHopsiioueHHbIe BEIOOpKH. OO00IIeHHbIE MTPaBHUIIa
CYMMBI U TipousBenieHus. OnpezeneHue yncia
COYETAaHUM U MEPECTAaHOBOK. Pa3iioKeHne Ha LUKIIBI.
Pa3memienus v 3anonnenus. Tema 3. Annapar
MIPOU3BOSIINX (PYHKIIUH.
Hroro
3 bynesa anre6pa. Tema 1. Bynessl pynkiuu. Onpeznenenue OyneBoit 16  OK-7,
¢byukuy. byneBrl pyHKIIMU OHON IEpEMEHHOM. OIIK-5

HCKOTOpHe CBOICTBa QJICMCHTApPHBIX 6y.]'IeBI:>IX
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¢dbynaknuid. [IpeacraBinenne OyneBbIX GyHKIIUN B
COBEPLICHHBIX JU3bIOHKTUBHON U KOHBIOHKTUBHOMN
HOpMaJIbHBIX (opMax. [loaHOTA cHCTeMBI OyIIEBBIX
¢bynkuuit. Knaccs! QyHKIMIA, COXpaHAIOMUX HOMb U
enuHMITY. Kitacchl caMmo/IBONCTBEHHBIX, MOHOTOHHBIX
U JIMHEHHbIX QyHKIuH. Teopema o moiHoTE.
MuHUMH3AIHS TU3BIOHKTUBHBIX HOPMATBHBIX (HOPM.
Metox Kpaitna. Tema 2. CHHTE3 TOTHYCCKUX CXEM.
ABTOMAaTHBIE ONMCAHUS CUCTEM YIPABIICHUS.
IlonsaTHe KOMOMHAITMOHHON CXEMEI. ABTOMAT C
naMaTei0. OCHOBHBIE 3TAIbl CHHTE3a
KOMOMHAIIMOHHBIX CXEM.

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

rpadsl. Llenu, HUKIbL, TyTH, KOHTYPBI IpadoB.
Yactuunsle rpadpl, noarpadsl, YaCTHUHBIE
noarpadsl. CesisHOCTh B rpadax. Mzomophuzm
rpadoB. OTHOLIEHHS] HA MHOKECTBaxX U rpadsl. Tema
2. Onepanuu Haja rpadamu Cymma rpados.
[lepeceuenue rpados. Komnosunus rpados.
Tpan3utuBHOe 3aMbikaHue rpados. JlekapToBo
npousBeneHue rpados. [JekaproBa cymma rpados.
Tema 3. Xapakrepuctuku rpados. Matpurist
CMEXHOCTU M MHLIUJAeHIMH rpados. Crenenu rpados.
[Muknomarnyeckoe ynciao. XpoMaTndecKoe YHUCIIO.
MHoOkecTBa BHYyTPEHHEN U BHEIIHEW YCTOMYHUBOCTH.
Tema 4. XapakTepUCTHUKU pacCTOSIHUH B rpadax.
OTKJ10HEHUE, OTKJIOHEHHOCTb, PaJNYC, TUaMETp,
LEHTp U nepudepuiinble BEpUIMHbI rpada.
Omnpenenenue nyteit B rpadax. Aiaroputm JedKCTphI.
O6xon rpada. DinepoBsl UEHH, IUKIBL, TyTH,
KOHTYpBHI.

Hrtoro 10

Hroro 3a cemectp 36

5.3. Paznenbl JMCHUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (MOCJIEAYIONUMH) TUCHUIIHHAMU
Paznmensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI B MeXKANCIUIINHAPHBIE CBSI3U

Ne paznienoB TaHHOW TUCIUIUINHBL, AJISI KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIOIINX U
o0ecIIeunBaEMbIX JUCIUILIHH

1 2 3 4

HammenoBanme JUCHUITIINH

[Tocnenyromume TUCUUIIIIUHBI

1 Marematuyeckas JIOTMKa U TEOPUS aJITOPUTMOB + + +

2 CTpyKTYpBI U aITOPUTMBI 00paOOTKH TaHHBIX B
OBM
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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
§ Bunnl zanstuit
=
5
5 o = e @opMBbI KOHTPOJIS
= O ) a
= = < :
o IS 2
~ o =
@)

OK-7 + + + KonTponsHnas padora, JlomamnHee
3ajanue, Dk3aMeH, Koncnekr
camonoarotosku, [IpoBepka
KOHTPOJIHBIX paboT, Onpoc Ha
3aHATHAX, TecT

OIIK-5 + + + KonTponsHnas padora, JlomamnHee
3ajanne, JDk3aMeH, KoHcnekr
caMomnoarotToBku, [IpoBepka
KOHTPOJIbHBIX padoT, Onpoc Ha
3aHATHAX, TecT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs!
He npenycmorpeno PVYII.
7. JlabopaTtopHbie padoThl
He npenycmotrpeno PVYII.

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)

2 =
= 2 E
8 =E=t
Z > 5
Ha3zBanus pazznenos HaumeHoBaHME NPAaKTUYECKHX 3aHATHI (CEMHHApOB) 2 & & 5
o S E
S g =
& o g
= S
1 cemectp
1 Teopust MHOXKECTB. Anrebpa MHOXecTB.bunapubie oTHomeHus. HeueTkue 6 OK-7,
MHO’KECTBA. OIIK-5
Hroro 6
2 OCHOBBI OcHoBHBIE (HOPMYIIBI 8 OK-7,
KOMOHMHATOPHOTO kombOuHaropuku.KomOnHaTopHbie OIIK-5
aHaau3a. 3a/1a4i. ABTOMaTHbIE ONUCAHUsl. ABTOMATHI C
HaMAThIO.
Hroro
3 bynesa anre6pa. Munnmu3zanus OyneBbix ¢yHKuil. Haxoxnenue 16  OK-7,
COKpAILIEHHBIX, TYTUKOBbIX, MUHUMaJIbHBIX JJHD . OIIK-5
Hroro 16
4 Teopus rpados. Onepanuun Haja rpadamu.Onpenenenre KpaTyanimx 6 OK-7,
nyteit B rpage.O0xox rpados.OnpenencHue OIIK-5

XapaKTepUCTUK IrpadoB.
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Htoro

Hroro 3a cemectp

36

9. CamocTrosiTe1bHasi padoTa
Bunasl camoctosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Buabl caMmocTosITeIbHON paboThl, TPYIOEMKOCTh M (hOpMUpyEeMble KOMIETEHIIH
3 i
T
Buner camoctosaTensHON = > ©
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
paboTHI g s 2
2 52
- g *
1 cemectp
1 Teopust MHOXKECTB. Iloaroroska k 12 | OK-7, JlomarHee 3agaHue,
MIPAKTUYECKUM 3aHATHAM, OIIK-5 KonTposbHas pabora,
CEMHHapam Omnpoc Ha 3aHATHSIX,
[TpopaboTka IeKIHMOHHOTO 2 TIpoBepxka KOHTPOILHEIX
MaTepHana pabort, Tect, Dx3aMeH
Hroro 14
2 OCHOBEBI IToaroroska k OK-7, JlomarHee 3agaHue,
KOMOMHATOPHOTO aHaJN3a. MPAKTUYECKUM 3aHATUSAM, OIIK-5 KonTposbHas pabora,
CEMHHapam Omnpoc Ha 3aHATHSIX,
[TpopaboTka JIEKIUOHHOTO 8 TIpoBepKa KOHTPOLHBIX
MaTepHana pabort, Tect, Dx3aMeH
Hroro 16
3 Bynesa anreopa. [ToaroroBka k 16 OK-7, Jomarinee 3ananue,
MIPAKTUYECKUM 3aHATHAM, OIIK-5 KonTposbHas pabora,
CEMHHapam Omnpoc Ha 3aHATHSIX,
[TpopaboTKa JIEKIUOHHOTO 8 TIpoBepKa KOHTPOILHBIX
MaTepHana pabort, Tect, Dx3aMeH
Hroro 24
4 Teopwus rpadoB. [TonroroBka k 12 OK-7, [omarinee 3aanue,
MIPAKTUYECKUM 3aHATHAM, OIIK-5 KonTposbHas pabora,
CEMHHapam Omnpoc Ha 3aHATHSIX,
[TpopaboTka JIEKIUOHHOTO 6 TIpoBepKa KOHTPOILHBIX
MaTepHana pabort, Tect, Dx3aMeH
Hroro 18
Hroro 3a cemectp 72
[TonroroBka u caaua 36 DK3amMeH
JK3aMeHa
Hroro 108
10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS
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11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ Oann 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa  Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
JlomMariiHee 3aganue 3 3 3 9
Koncnekr 5 5 5 15
CaMOTIOATOTOBKH
KonTponbhas pabota 5 5 5 15
Omnpoc Ha 3aHATHAX 3 3 3
[IpoBepka KOHTPOJIBHBIX 2 2 3
pabort
Tect 5 5 5 15
Hroro makcumym 3a 23 23 24 70
epHOL
DK3aMeH 30
Hapacraromum ntorom 23 46 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKH Onenka

> 90% oT MakcuMabHON cyMMbI OaioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. Ilepecder cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKIYHAPOIHYIO OLCHKY
Ilepecuer cymMbl 6a/UI0B B TPaJUIMOHHYIO U MEXIYHApOIHYIO OLIEHKY IPEJICTaBIEH B TaOmuile
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouensb xoporiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBnerBopuTeIbHO)

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HOCpeACTEeHHO)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (HeynoBIeTBOPUTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. bapannuk, B. I'. luckpernas MmatemaTrka: YaeOHoe mocodue [DnekTpoHHsiil pecype| / B. I
bapannuk, E. B. HWcrureuesa - Tomck: TYCVYP, 2015. - 137 c¢. - Pexum pgocrymna:
https://edu.tusur.ru/publications/5743.

12.2. lonosiHuTEIbHAS JIUTEPATYPa

2. CadosnoBa, E.H. Jluckpernas maremaruka : Yue6Hoe mocobue / E. H. CadspsHoBa ;
MunucrtepctBo obpazoBanus Poccutickoit @enepannu, ToMCKHil TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM
VIOpaBIeHUS W PaauoIeKTpoHHKHU, Kadenpa aBTOMATU3UPOBAHHBIX CHCTEM YIpaBICHUSA. - TOMCK
TMIIO, 2000 - . Y. 1. - Tomck : TMIIZO, 2000. - 106 c. (manuuue B udmoreke TYCVYP - 31 3k3.)

2. CadpsnoBa, E. H. Jluckpernas maremaruka : YyeOnHoe mocobue / E. H. CadpsinoBa ;
MunuctepctBo obpazoBanus Poccuiickoit @enepannu, ToMCKuil TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM
VIOpaBIeHUS W paaroIeKTpoHHKHU, Kadenpa aBTOMATU3MPOBAHHBIX CHCTEM YIpaBICHUS. - TOMCK
TMILIO, 2000 - Y. 2. - Tomck : TMIIIO, 2000. - 98 c. (Hanmuuue B 6ubmuoreke TYCVYP - 46 2k3.)

12.3. YueOHO-MeTOAUYECCKHE MTOCOOUH

12.3.1. O6s3aTe1bHbIE Y4eOHO-MeTOAHuYEeCKHe MOCO0Uus
1. KonecnukoBa, C. . JluckperHas Matemaruka: MeToauueckue yKa3aHHsl K NPaKTUYECKUM
saasaTusAM [Dnexktpornsiid pecype] / C. U. Konecaukosa - Tomck: TYCVYP, 2012. - 37 ¢. - Pexxum nocryna:
https://edu.tusur.ru/publications/936
2. Konecnukona, C. M. JluckpeTHas MaTeMatrika: MeToMuecKrue yKka3aHus K CaMOCTOSITEIbHOM
pabote [Dnexrponnslii pecype] / C. U. Konecuukosa - Tomck: TYCYP, 2012. - 18 c. - Pexxum moctymna:
https://edu.tusur.ru/publications/933

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

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApYIIeHUSIMU 3PeHUst:

— B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

— B Me4aTHOU (hopMe yBETUYEHHBIM MIPUPTOM.

JIJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

— B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

— B IeyaTHoOU (opme.

JLJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJIbHOT0 ANIapaTa:

— B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. 9BC «Aibykcy» ibooks.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecnieyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGoOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jist mpoBeneHusl 3aHATUN JIEKIIMOHHOTO THIIA, TPYMIOBBIX U WHIAMBUAYATBHBIX KOHCYIBTAIIHH,
TEKYIIIEro KOHTPOJII M MPOMEKYTOYHOW aTTECTAI[MH MCIONB3YeTCs y4eOHAsl ayIUTOPHS C KOJUICCTBOM
MOCA/IOYHBIX MECT He MeHee 22-24, o0opyaoBaHHas TOCKOM U CTaHAApTHON yueOHOI Mebenbio. meroTcs
JIEMOHCTPAIIMOHHOE 000py/lI0BaHWE M Y4eOHO-HATISIAHBIE TOCOOHWs, O0eCIeunBaIOIMNUe TEeMaTHUYECKUE
WUTIOCTPAIIMH 110 JIEKIIMOHHBIM pa3ziesiaM JIUCIUTUTHHEIL.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas BeruncnurensHas gadboparopus / Jlaboparopust I'TIO "Monuropusr"

yueOHasi ayauTopus AJis TPOBEACHHUS 3aHITUNM MPAKTHUECKOTOo THUMA, ydeOHas ayauTopus s
MIPOBEICHUSI 3aHATHI J1aOOPATOPHOTO THUIIA, MOMEIIEHUE AJISi KypCOBOTO NMPOECKTHUPOBAHUS (BBHITOTHEHUS
KYpCOBBIX paboT), MOMEIIEHUE MJisi TPOBEACHUS TPYMIOBBIX WM WHIWBUIYaTbHBIX KOHCYJBTAIUH,
MOMEILIEHUE MJIsl MPOBEIACHHSI TEKYHIET0 KOHTPOJSI M MPOMEKYTOYHOM arrecTaluu, MOMEUIeHHE IS
CaMOCTOATENIbHON PabOThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 438 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Paboune cranmmu: cucremusiii 0ok MB Asus P5B / CPU Intel Core 2 Duo 6400 2.13 GHz /
5I'6 RAM DDR2 / 250Gb HDD / LAN (10 1ur.);

- MonwuTop 19 Samsung 931BF (10 mr.);

- [Ipoextop ACER X125H DLP;

- DKpaH NpoeKTOpa;

- Bugeokamepa (2 mir.);

- Touka moctyma WiFi;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Windows 7 Pro

— Notepad++

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmeOerb;

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

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTh «MHTepHeT» M 00ecrneunBaloT JOCTYH B AJIEKTPOHHYIO
nH(GOPMAITMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

[lepeyeHb MPOrpPaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJbHO-TeXHUYECKOe o0ecnedeHne TUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYE€HHBIMH
BO3MO’KHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCHUIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEICTB 00yUEHHS OOIIEro U CelnaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ OOyUYAIOMUMUCS € HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOIh30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEACTB M JPYIMX TEXHUUYECKUX CPEACTB
npuema/mepenadn yaeOHOW WHGPOPMALMU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMBI INPETIOIaBaHMS
JUIsE 0OYYAIOUIMXCS ¢ MHBAIHIHOCTHIO, MOPTATUBHOW WHAYKIIMOHHOW CHCTeMbI. YdeOHas ayauTopus, B
KOTOPOW 3aHUMAIOTCA OOYYarolIuecs C HapylIeHHEM Ciyxa, o0opyIoBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX C OOYYalOIIMMHUCA € HAPYLIEHMSMHM OINOPHO-IBMIATEJHLHOI0 anmapara
UCTIONB3YIOTCSl allbTepHATHBHBIE YCTPOWCTBa BBOAAa WH(GOPMAIMU W JPYrHe TEXHUYECKHE CPEICTBA
npuemMa/nepenaun yueOHoi mHbOpMauK B TOCTYMHBIX (opMax, MOOMIBHOM CHCTEMBI OOY4YCHUS IS
JIIOACH ¢ MHBAIMTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

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

14.1.1. TecToBbI€e 3aJaHUS

1. Haiinure snemenTsl MHOXKecTBa 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) UTANC) UTANB)?

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

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

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

2. Bepno 1 toxnectBo AN (B\C)=( AnB)\( AnC)?

a) He BepHO

b) BepHo.

3. JlaHo oTHoOIIEHUE « X-y=>2 » Ha MHOecTBe M={1,2,3,4,5,6}. Onpeaenure mapsi,
MIPUHAIC)KAIINE 32JaHHOMY OTHOIIICHHUO?

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. Pa3HocThi0 MHOKECTB X 1 Y HA3bIBAOT?

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

b) MHOKECTBO, COCTOSIIECE U3 BCEX TEX DJIEMCHTOB, KOTOPBIC IPUHAIUICKAT Y U HE MPUHAIICKAT
X.

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

8. Bepmmna, He MHIIMICHTHAS HUKaKOMY peOpy rpada, Ha3pIBaeTCs?

a) U30JIMPOBAHHOM.

b) cMeXHOIA.

C) HYIIEBOIA.

9. IlonHBIM HEOPHEHTHUPOBAHHBIM TpadoM HazbiBaeTcs rpad U(X)?

a) pedpaMu KOTOPOTO SIBISIOTCS BCEBO3MOXKHBIC TAphl g(Xi U X;.,) VIS IBYX BO3MOXKHBIX X; ,X; € X,
i#].
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b) pebpamu KOTOPOTO SBISIFOTCS BCEBO3MOXHBIE Taphl g(Xi, Xj,) TSI TPEX BO3MOKHBIX

Xi, Xj, Xk € X, 1¢]¢k

¢) pebpo g(Xi, Xi), y KOTOpOTO HavajabHasi 1 KOHEUHAsl BEPITUHBI COBITA IAIOT.

10. Hukiom rpada HazpiBaeTcs?

a) KOHEYHas IIeTb, €CJIU Bce pedpa B HEl pa3IuvHBbI.

b) KOHEeuYHas 11eTb, €CJIM B HeW HU OJ[HA U3 BEPIIMH HE TIOBTOPSETCSI.

C) KOHEeyHas 1Ielb, HAUMHAIOIIAsCs Ha HEKOTOPOI BEpIIMHE X1 U OKAaHYMBAIOLIAsICS HAa TOM ke
BEpILIUHE.

11. /IBe BepuuHbl rpada Xi, Xj HA3bIBAIOTCS CBI3HBIMH?

a) €CJIM CYIIECTBYET LETb S C KOHLAMH X; U Xj..

b) ecu MeX1y BEpIIMHAMU Xi, Xj CYLILIECTBYET LEMb S JIMHBI JBa.

C) €CIiu CYIIECTBYET IUKII C KOHIIAMH X; U X;,

12. OTHOIICHHIO CO CBOWCTBOM PEICKCUBHOCTH COOTBETCTBYET?

a) MeTs B KaKA0H BepIiurHe rpada.

b) rpad ¢ HEOpUEHTUPOBAHHBIMH peOpamu.

¢) rpad ompeeeHblii Ha MHOKECTBE BEPIINH IMOJIHOTO OPHEHTUPOBAHHOTO rpada.

13. ITycts manbl aBa rpada Gi(X) u G»(X) Ha OTHOM M TOM K€ MHOXECTBE BepIuH. Torma
nepeceueHueM rpado Gi(X) u G(X) naseiBaercs rpad G(X)?

a) cocrosuit u3 pedep, npurapnexamux Gi(X), moo Go(X).

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

¢) cocrosmuit u3 pedep, He npuHamexkamux Gi(X), Ho npuHamexkamux Ga(X).

14. Diineposoii nemnsio rpada G(X) HazpiBaeTcs?

a) MpocTasl Lellb, BKIII0YA0Ias BCe BEPIIMHBI JAHHOTO KOHEYHOTO HEOPHUEHTHPOBAHHOTO rpada
G(X), HO UMeroMIas pa3IMIHBIC HAYAJIO Xi U KOHEI X].

b) nmpocTas 1emnb, BKIOYAroIIas Bce pedpa JaHHOTO KOHEYHOTO HeopueHTUupoBaHHOTO rpada G(X),
HO MMEIOIAs pa3InYHbIe HAYAJIO Xi U KOHEII X].

C) 1eTh, BKIIOYAIOIIas Bce pedpa JaHHOTO KOHEYHOTO HeoprueHTHpoBaHHOTO Tpada G(X),
UMEIOIIas Hayallo U KOHEIl B BEPIIIUHE Xi.

15. Bripaxxenue A V B o3HadaeT BbICKa3bIBaHHUE, KOTOPOE?

a) ICTUHHOE, €CJTM XOTS ObI OTHO M3 BhICKA3bIBAaHUN A WIH B SBIISETCS UCTHHHBIM.

b) UCTUHHOE TOJBKO B TOM Cily4ae, Korna A u B uCTUHHBL.

C) JIOKHO TOT/Ia U TOJILKO TOT/Ia, Korya A UCTUHHO, a B 10XHoO.

16. [IBe popMysibl Ha3bIBAIOT PABHOCUIIBHBIMU?

a) €CJIM OHM UMEIOT OJIHY M Ty K€ UCTHHHOCTHYIO TaOIUILy.

b) ecnu Bce 3HaueHUs GOpMYI B UICTUHHOCTHOM Tabnuiie paBHbI 1.

) eciu Bce 3Ha4eHUs (OpMYIT B HICTUHHOCTHOM Tabnuiie paBHsI 0.

17. ®ynkuus f (Xi,...,Xn) HA3BIBAETCS COXPAHSIONIEH HOMb, €Cu?

a) oHa Ha Habope u3 enuHul npuHuMaet 3nadenue 0, T.e. f (1,...,1) =0.

b) oHa Ha 1r00bIX HaOOpax mpuHUMaeT 3HaueHue 0.

¢) oHa Ha Habope u3 Hynel npuauMaet 3Hadenue 0, T.e. f (0,...,0) = 0.

18. Onepanus NOJHOTO CKIEUBaHUsA?

a) coctouT B 3ameHe AB V A Ha A, rie A u B — npou3BosIbHBIC 3JIeMEeHTapHbBIE KOHBIOHKITUH.

b) cocronr B 3amene Ax VA X Ha AX VA X VA, re A — IPOM3BOIbHAS dIeMEHTApHAS

KOHBIOHKITHSI.

C) COCTOMT B 3aMeHe BhIpakeHHss AX VA X Ha A, rie A — IPOU3BOIBHAS IEMEHTapHAs
KOHBIOHKITHSL.

19. bynesa ¢pyHKIIHS 3TO?

a) pyHKIUS ABYX MEPEMECHHBIX.

b) ynkmus f (xi,...,X,), IpuHUMaromas a8a 3HadeHus: 0 u 1 u 3aBHCSIIAs OT IEPEMEHHBIX,
KaX/1asl U3 KOTOPbIX MOXKET MpUHUMAaTh 3HaueHus 0 u 1.

¢) ¢dyukmus f (Xi,...,Xn), IPUHAMAIOIIAS SAMHCTBEHHOE 3HaYCHHE | 1 HE 3aBHUCSIIAs OT
MIEPEMEHHBIX.

20. ITox mpeankaToM OT N MEPEMEHHBIX IOHUMAETCS?

a) bynesa ¢yukmus f (X,...,X,) mpuHUMaromias 3HadeHue () Ha Bcex Habopax.
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b) BeIpaxkeHue P(xi,...,Xs), KOTOPOE CTAHOBUTCS BEICKA3bIBAHHEM I1OCJIE MOJICTAHOBKH BMECTO
MEPEMEHHBIX Xi,...,Xn UX 3HAUEHUN U3 MHOKECTB My,...,M, COOTBETCTBEHHO.
C) N — CTpOYKa UM KOPTEXK.

14.1.2. Jxk3aMeHaLIOHHbIE BONPOCHI
. OcHoBHBIE ompeieneHus: TeOpUU MHOKECTB. CriocOOBI 3a/1aHUSI MHOKECTB.
. Huarpammsl Oiinepa. Onepanuu HaJl MHOXKECTBAMH.
. Pa3Onenune MHOXecTBa Ha IOJJMHOXECTBA.
. JlekapToBO IPOM3BEIEHUE MHOXKECTB.
. [lonsiTue oTHOMIEHNs HAa MHOXecTBaX. CBOIICTBa OTHOIICHUH.
. OcHOBHBIE BU/Ibl OTHOILIEHNUI HA MHOXKECTBAX.
. O6uue nonsitus Teopuu rpado. CriocoObI 3a1anus rpada.
. CBs3HOCTH rpada.
. U3omopdusm. Ilnockue rpadsor.
10. MapuipyTsl: L€l , UKIIbI, IyTH, KOHTYPHI B Tpade.
11. OTHOIIEHUST HA MHOKECTBAX U TPaQBI.
12. Matpuibl CMEXHOCTH U MHIMJCHIUH rpada.
13. O6benunenue u nepecedeHue rpados.
14. [lexapToBo Ipou3BeaeHue rpados.
15. Anroputm JleMKCTphl onpeienenns KpaTyaiiux nytei B rpage.
16. DinepoBsl 1enu, LUKIbL. Teopemsl Dinepa.
17. 'aMUIBTOHOBBI LIENH, UKIIbI, ITyTH, KOHTYPBI.
18. ITonsaTue BricKasbpiBanusa. Onepannu Hajl BHICKA3bIBAHUSAMMU.
19. IlonsaTue npenukara. JIoruka nmpeauKkaTos.
20. Onpenenenue OyneBoit ¢pyHkiuu. CriocoObl 3aaanus 0yneBoil PyHKINU.
21. Ilpencrasnenue OyneBoi GyHKIMH B TU3bIOHKTUBHON HOpMabHOU hopme.
22. lIpencrasnenue OyaeBoil PyHKIMHM B KOHBIOHKTUBHOM HOpMalIbHOU (opMme.
23. Munumunzauus JJTH®. Meron KBaiina.

0N LN~ W~

Ne)

14.1.3. Tembl OIPOCOB HA 3aHATHUAX

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

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

Tema 1. [Ipeamer komOuHaTOpHOTO aHANM3a. Bupl 3a71ay komOnHaTopHoro ananusa. [loctaHoBka
U TIpUMeEpHI 33]1a4 KOMOMHATOPHOTO MPOrPaMMHUPOBAHUS.

Tema 2. OCHOBHBIC TIOHSITUS M ONEpAIlF KOMOMHATOPUKH. YTIOPSIOYEHHBIC Y HEYIOPSIOUCHHBIC
BbIOOpKU. OO0O0OIIEHHBIE TpaBUia CyMMbl U mpou3BefeHus. OrmpeneneHue 4YHcia COYETaHUUH U
NIEpECTaHOBOK. Pa3ioxeHne Ha HMKIIBL. Pa3MmelieHns 1 3ar0JHeHMsL.

Tema 3. Anmapat npou3BOASIIHX QYHKIIHH.

Tema 1. ByneBsl ¢ynkuuu. OmnpeneneHue OyneBod ¢yHKiuH. byneBbl (QyHKIUM OXHOU
nepemMeHHoi. HekoTopeie cBoicTBa 37eMeHTapHbIX OyneBbiX (yHkumid. IlpencraBienne OyieBBIX
(GyHKIMI B COBEPIICHHBIX TU3bIOHKTUBHONW U KOHBIOHKTUBHON HOpMaJbHBIX (hopmax. [TomHOTa cucTembl
OyneBbix (yHkuil. Kimaccel GyHKIMM, coXpaHSIOMMX HOJNb U equHUIly. Kiaccel camMOaBONCTBEHHBIX,
MOHOTOHHBIX U JTUHEHHBIX QyHKIMA. Teopema o momHoTe. MUHUMU3AIUS TU3BIOHKTUBHBIX HOPMAaJTbHBIX
dbopm. Meton Kpaiina.

Tema 2. CuHTE3 JIOTMUECKHUX CXEM. ABTOMAaTHbIE OMHMCAHUs cUCTeM YyrpaBieHus. [lonsTue
KOMOUMHAIIMOHHOM cXeMbl. ABTOMAT C MaMAThi0. OCHOBHBIE ATAIbl CHHTE3a KOMOWHAIIMOHHBIX CXEM.

Tema 1. OcHoBubie ompenenenus. CrnocoObl 3amanusi rpada. OpuEHTHpPOBaHHBIE U
HEOpUEeHTHpOoBaHHbIe Tpadbl. Llenu, mukibl, myTH, KOHTYphl rpadoB. Yactuunsie rpadsl, noarpadsl,
yactuunele noarpader. CesszHocTs B Tpadax. M3omopdusm rpadoB. OTHOUIEHHS HAa MHOXKECTBAX H
rpadsl.

Tema 2. Oneparnuu Han rpadamu Cymma rpados. Ilepeceuenue rpados. Kommosurms rpados.
TpanzutuBHOe 3ambikanue rpados. JlekapToBo npoussenenue rpados. JlekaproBa cymma rpados.

Tema 3. Xapakrepuctuku rpadoB. MaTpuilbl CMEXHOCTH W HHUUACHIMHA TpadoB. CrerneHu
rpadoB. llukmomarnyeckoe dYHMCIO. XpPOMaTHYECKOE YHMCIO0. MHOXKECTBa BHYTPEHHEW M BHEIIHEH
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YCTOMYUBOCTH.

Tema 4. XapakTepucTuku paccTosiHui B rpadax. OTKIOHEHHE, OTKIOHEHHOCTD, PaInyC, TUaMETP,

HEeHTp U nepudepuiinbie BepmuHbl rpada. Onpenenenue nyreil B rpadax. Anroputm [eitkcrpsr. O6xoxn
rpada. SUIEpoBHI 1ENH, ITUKIIBI, TyTH, KOHTYPHI.

14.1.3. Tembl fOMaIIHUX 3aaHUH
. AnreGpa MHOXECTB.
. bunapHble OTHOIIEHUS.
. HeueTrkne MHOKeECTBa.
. OcHoBHbIE (HOPMYJIIBI KOMOMHATOPUKH.
. KomOunatopHsie 3agauu.
. Munumm3anus OynaeBbIX QYHKLINH.
. Haxoxnenue COKpalleHHbIX, TYIIMKOBbIX, MUHUMAaIbHBIX JJHO.
. ABTOMaTHbIE ONUCcaHus. ABTOMAThl C NaMSThIO.
. Onepanuu Haj rpadamy .
10. Onpenenenue kparyaiux mnyreu B rpade .
11. O6xox rpados. OnpeneneHue XapakTepUCTUK TpadoB.

O 01N DN B W~

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

1. Haiimute snementl MHOXecTBa P, ecom 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}. Omnpenenute ero CBOICTBA.
BoinuinuTe napsl, TpuHaAJIEKAIIUE 32JaHHOMY OTHOILIEHUIO.

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

4. Pemmmth 3a7a4y C MOMOIIbIO auarpamm Diinepa-Benna. Ha mepBom kypce oGydatorcs 200
CTYZIEHTOB, CPEIY HHUX 55 3aHMMAIOTCS KUBOMHUCHIO, 61 — My3bIKOW, 68 — criopToM, 32 — KUBOMUCHIO U
MY3BIKOH, 24 — My3bIKOM U CIIOPTOM, 18 — KMBONMCHIO U CIIOPTOM, 7 YEIOBEK 3aHUMAETCS BCEMHU TpeMs
BUJaMu JesTenbHOCTH. Haiitu: a) Ckoibko dYenoBek HuueM He 3aHumaeTcsa? 0) CKONBKO YeloBeK
3aHMMAETCS TOIBKO cIOpTOM? B) CKONBKO YEJIOBEK 3aHUMAETCSI MY3bIKOH 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. Ompenenute CBOMCTBA MOCTPOEHHOTO rpada.
3. Jlnst moctpoenHoro rpada HaiiuTe:

® MaTpHIly CMEKHOCTH (BEPIIHH);

® MaTpHIly UHIUJIEHTHOCTH;

® MaTpHUIly OTKJIOHEHUH (PacCTOSHUN);

® BEKTOpP OTKJIOHEHHOCTEH (yaajaeHHOCTEN);

® paauyc, TuaMeTp, UEHTp, nepudepuitipie BEPIINHEL,

®  YUCJIO BHYTPEHHEW M BHEIIHEW YCTOMYMBOCTH.

4. lns ABYX 3a1aHHBIX rpad)oB, U300paKEHHBIX HA PUCYHKE, HalIuTe 1eKapTOBO MPOU3BEIACHUE U
JIEKapTOBY CyMMY.

G G
1 2
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[Tpumep BapuaHTa 3a1aHUs] KOHTPOJIBHOM paboThl 1o Teme «byneBbl pyHKIMNY.

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

2. IMoctpouTh 1 3TOI QPyHKIMK TaOIUILy UCTUHHOCTH;

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

4. Haittu CIH®, CKH® »toii pyHKIMH;

5. Haiitu Mmuanmaineryto JIH® stoit pyskmmm.

14.1.6. Bonipocbl Ha caMONOATOTOBKY
. DKCTpEMaJIbHbIE JIEMEHTHI MHOXKECTB.
. ByneBbl GyHKIIMM BYX MTEpEMEHHBIX.
. XapaKkTepUCTUKH paccTOsHU B rpagax.
. lamuiibTOHOBBI 00X0/1BI Tpada.

AW~

14.2. TpeﬁoBaHml K OICHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH Jyan ¢ OrpaHM4YC€HHBIMH  BO3MOXXHOCTAMH 3J0POBbA KW HHBAJIMAOB IIPCAYCMOTPCHBLI
JAOIMOJIHUTECIIbHBIC OIICHOYHBIC MAaTCpHUaJibl, IICPCUCHb KOTOPHIX YKA3aH B Ta6J'II/II_[€ 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITGJ'II)HBIG MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OpMBbI KOHTPOJISI U OLIEHKH
oOyJarommxcs MaTepHalioB PE3YIILTATOB OOYICHHUS

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PAa0OTHI

C napyueHusaMu
ciyxa

[IpenmyI1ieCTBEHHO MMCbMEHHAs
MpOBEpPKa

C mapymenusamu  CobecefoBaHue 10 BOIIpocaMm K 3a4eTy, [IpenmyiiecTBeHHO yCTHas MPOBEPKa

3peHus OTIPOC TT0 TEPMHUHAM (MHIMBUYATBHO)
C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,
OHOpHO- KOHTpOHBHBIG paGOTBI, IIMCBbMCHHBIC HpeI/IMyH_[eCTBeHHO JAUCTAHIIMOHHBIMHA
JIBUTaTEILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K METOIaMHU
amnmapara 3aueTy
C orpannuenussMu o TecTbl, TUCbMEHHBIE CAMOCTOSATEIbHbIE [IpeumyiiecTBEHHO POBEPKA
O6HI€M€I[I/IIII/IHCKI/IM pa6OTBI, BOHpOCBI K 3aquy, METOAAMHU UCXOAA U3 COCTOSIHUA
IMOKa3aHUSIM KOHTPOJIbHBIC Pa0OTHI, YCTHBIC OTBETHI =~ OOYYaIOIIErocsi Ha MOMEHT MPOBEPKH

14.3. MeTtoauuyeckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM IJisl JUI ¢ OTPAHUYEeHHbIMU
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B

Jis nun ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAJIUIOB IpEIyCMaTpUBAETCs
JOoCTymHas popMa MPeaoCTaBICHNUS 3aJaHUi OIICHOYHBIX CPEJCTB, & UMEHHO:

- B Ie4aTHOU (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCHCTCHTOM 33JJaHUs BCIYX;

- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpEMs Ha
NOATOTOBKY OTBETOB Ha KOHTpPOJIBHBIE BONPOCHL. /[l Takux oOydaromuxcsi NpexycMaTpuBacTCs
nocTymHas popMa IpeaoCTaBICHHU OTBETOB Ha 33/1aHUS, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

CornacosaHa Ha noprane Ne 29739 15



[Iponienypa oreHHMBaHUS pe3yNbTaTOB OOYYEHHUS JHUI[ C OrPAaHHMYEHHBIMH BO3MOXXHOCTSAMU
370pOBbSI ¥ WHBAJIHMJIOB IO JUCHUIUIMHE IPEAyCMaTpHBaeT MperocTaBieHHe MHpopMannu B ¢Gopmax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbS U BOCTIPUSITUS HH(POPMALIHH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME DITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPUPTOM.

JI1s1 I ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHOU hopme.

JI1s1 M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

[lpr HEOOXOMMMOCTH [UIS JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSl W HHBAJIUIOB
npolLeaypa OIIEHUBAHUS PE3YIIbTATOB 00yUYEHHSI MOXKET MMPOBOAUTHCS B HECKOIBKO ATATIOB.
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