MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKUM I'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAJITUOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
Hupexrop nenaprameHnTa oOpa3oBaHMs
ILE. Tposu
«19» 12 2018 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
JUCKPETHAS MATEMATUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenue noarorosku / crieranbHOCTh: 09.03.01 UHdopMaTnka U BHIYHCIUTEIbHAS TEXHHKA
Hanpasnennocts (mpoduns) / cnenmanusanusi: Ilporpammuoe o0ecnedyeHue CcpeacTB
BBIYHMCJINTE]bHONH TeXHHKH U aBTOMATH3UPOBAHHBIX CHCTEM

dopma 00yUueHUS: OUHASA

@axynpreT: Pakyabrer cucreM ynpasjenus (PCY)

Kadenpa: Kadeapa apromaTuzupoBaHHbIX cucTeM ynpasienus (ACY)

Kypc: 1

Cemectp: 1

VYueOnsiii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 1 cemectp Bcero EnnHunel

Jlex1MOHHBIE 3aHITHS 36 36 JacoB
[IpakTryeckue 3aHATUA 36 36 4acoB
CamocTtosarenbHas pabora 72 72 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 180 180 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 5 3.e.

DopMbI IPOMEKYTOUYHOM aTTECTALUS Cemectp
OK3aMeH 1

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

@UO: llenyniaHoB A.A.

HomKkHOCTDb: PexTOp

Hata mognucanus: 19.12.2018

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck

CornacoeaHa Ha noptane N2 54621



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Lenpio NUCUUILUIMHBI sBIseTcs (OpMUPOBAHUE Yy CTYJCHTOB TEOPETUUECKUX 3HAHUU U
NPaKTUYECKUX HABBIKOB IO OCHOBAaM TEOPHH MHOXECTB, Teopuu rpadoB, OyneBoil anreOpsl,
KOMOMHATOPHOTO aHaJM3a KakK ammapaTa JUIsl IOCTPOSHUsI MOJeeil TUCKPETHBIX cucTeM. B mporecce
W3YYEHUs JUCLUUIUIMHBI CTYACHTHI 3HAKOMATCS CO CIIeHU(UKON METOI0B PELICHHs MPAaKTUYECKUX 3ajad,
NpeUIaraeéMblX pa3IMyHBIMU pa3jesiaMi TUCKPETHOW MaTeMaTHKH.

1.2. 3agauy AUCHUILIUHBI

1. OcHOBHOM 3a/aueil U3y4YeHUs AUCHUIUINHBI SBISACTCA MPUOOPETEHHE CTYJICHTAMH MPOYHBIX
3HaHUH ¥ MPAKTUYECKUX HABBIKOB B 00JIaCTH, OTIpEIeTIEMON OCHOBHOM 1IEJIBIO Kypca.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuummiuasl: 51.0.15.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.2. Ymeer YMmeer ianupoBaTh U GOpMyITHPOBATH
MIPUMEHSATD MJIAaHUPOBATH U 3a/1aud UCCJIE0BAHMS, pelIaTh CTaHAapTHHIC
€CTEeCTBEHHOHAYYHbIC U | (POpMYyIMpPOBATH 3a/1auu po(ecCHOHANILHBIC 3a/1a49H ¢ TPUMCHEHUEM
0011IeNH)KEHEPHBIC MCCJIEI0BAHMS, PEIIaTh OCHOB JIUCKPETHOM MaTeMaTHKHU
3HAHUS, METOJIbI CTaHJapTHbHIC
MaTeMaTU4eCcKOro pohecCHOHAIILHBIC 3aJ1a4H C
aHajau3a u MIpUMEHEHUEM
MOJICIIUPOBAHUS, €CTEeCTBEHHOHAYYHBIX U
TEOPETHUECKOTO 1 001IEeMH)KEHEPHBIX 3HAHUH,
AKCIIEPUMEHTAILHOTO METO/I0B MAaTEMaTHYECKOTO
MCCIIEOBaHUS B aHaJu3a U MOJCIMPOBAHUS
PO eCcCHOHANTBHOM OIIK-1.3. Bnaneer HaBbikamu | BiajeeT HaBbIKaMU MOCTPOEHUS MOJEIICH
ACATCITBHOCTU TEOPETUYECKOTO U JUCKPETHBIX CUCTEM
AKCIIEPUMEHTAIHHOTO
HACCIIENOBAHUSA OOBEKTOB
npodecCuoHaIbHON
NeSITEIbHOCTH,
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB
OIIK-1.1. 3Haet 0CHOBBI 3HaeT OCHOBBI AUCKPETHON MaTeMaTUKU
JIOTUKU, MATEeMaTHKH,
(bU3KKY, BEIYUCTUTENLHON
TEXHHUKU U
MPOrPaMMUPOBAHHUS
IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61ast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4SOHOM eI TeIbHOCTH

Bcero  |Cemectpsl

Bunpl yueOHol nesTeIbHOCTH
JacoB |l cemectp

KonTakTHas aynuTopHasi padora 00y4aomuxcs ¢ npenojaparesaeM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 72 72
BHeayIMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
[ToaroroBka K TECTUPOBAHUIO 14 14
[ToaroToBka Kk KOHTPOJIBHOM paboTe 12 12
BrinonHeHNe NpakTUYeCKOro 3a/1aHus 36 36
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeTOBAHHIO 10 10
IHoaroroBka u cia4ya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 180 180
Oo0mas TpynoeMkocTh (B 3.€.) 5 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Tabauia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBI U BUABI Y4COHOH €ITEIbHOCTH

HasBanus paznenos (Tem) Jlek. [Tpak. Cawm. Bcero wacos dopmupyembie
JUCITUTITUHBI 3aH., 4 | 3aH., 9 | pa., 4 | (06e3 sx3aMeHa) KOMITETCHITH
1 cemecTp
1 Teopust MHOXKECTB. 10 12 24 46 OIIK-1
2 OCHOBBI KOMOMHATOPHOTO 8 6 12 26 OIIK-1
aHanu3a.
3 bynesa anre6pa. 8 6 12 26 OIIK-1
4 Teopwus rpados. 10 12 24 46 OIIK-1
Hroro 3a cemectp |36 36 72 144
Hroro |36 36 72 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHBI

Copepxanue pa3aesoB (TeM) TUCUUTUINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHBEI (B T.4. IO JICKIUSIM)
HazBanus TpynoemMkocTb
pasnesnoB (Tem) (JIEKITMOHHBIE
JUCIUTIAHBI 3aHATHA), U

dopmupyemble
KOMIIETEHLIUH

Coneprkanue pa3iesioB (TeM) TUCIUILIAHEI (B T.4.
T10 JICKITUSIM )

1 cemecTp

OcCHOBHBbIE TIOHATHUS TEOPUH MHOKECTB. 10 OIIK-1
Omneparuu HaJ MHOKECTBaMU. 3aKOHBI alreOphl
MHOXecTB. OToOpaxenus MHOKeCTB. [loHsTHE
OTHOIIICHUS Ha MHOXKecTBe. CBOMCTBA
otHomeHuH. Buasl orHomenuii. Koneunsie u
O0eckoHeUHbIe MHOXeCTBA. CpaBHEHHE MHOXKECTB
1o MoIfHocTH. CBOMCTBA KOHEYHBIX MHOYKECTB.
CBoliCTBa CUCTHBIX MHOKeCTB. CBOMCTBA
HECUETHBIX MHOKECTB. [[puMeHeHre OTHOIEHUI
U1 00pabOTKU JaHHBIX. TeopeTHKo-
MHOXECTBEHHBIE OTIEPALUU PEISIITUOHHON
anreopsl.

1 Teopus
MHOECTB.

HUrtoro 10

2 OCHOBBI
KOMOHHATOPHOTO
aHaIM3a.

[Ipenmer koMOUHATOPHOTO aHaNM3a. Busl 3a1a4y
KOMOMHATOpHOTO aHanu3a. OCHOBHBIE TIOHATHS U
orepanuy KOMOMHATOPUKHU. YTIOPSI0UEeHHBIE U
HEYMopsI0YeHHbIE BBIOOpKU. OO00IIIEHHBIE
IpaBujIa CyMMBbI U ipou3Beaenus. OmnpeneneHue
YHUCJIa COYETAaHUH U IIEPECTAHOBOK.

OIIK-1

HNroro
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3 bynesa anrebpa. |byneBsl pynkiun. OnpenencHue OyieBoi 8 OIIK-1
¢ysakuun. CoiicTBa OyneBBIX (PYHKITHIA.
[IpencraBnenue OyneBbIX QYyHKIHN B
COBEPILICHHBIX JU3BIOHKTHBHON U
KOHBIOHKTHBHOM HOpMaIIbHBIX Gopmax. [TomHOTa
cucTeMbl OyeBbIX GyHKIUNA. MUHUMH3AIHS
TM3BIOHKTHBHBIX HOPMaJIbHBIX (hopMm. CHHTE3
JIOTHYECKUX CXEM.

Hroro 8

4 Teopus rpadoB. |OcHOBHBIE ONpeieNeHHs TEOPUH I'PadoB. 10 OIIK-1
Cnioco0s1 3aianus rpada. OpueHTUPOBAaHHbBIE U
HEOpHEeHTUpOBaHHbIe rpadbl. Llenu, 1uKisl,
IyTH, KOHTYpHI TpadoB. YacTuunsle rpadsl,
noarpadsl, yacTuyHble noarpadsl. CBSI3HOCTH B
rpagax. M3omopdusm rpados. OTHOIIEHUS HA
MHOXecTBax U rpadsl. Onepauuu Hax rpagamu.
XapakTtepucTuku rpadoB. MaTpuiibl CMEXHOCTH
u uHUMAeHuui rpagos. Crenenu rpagos.
XapaKTepUCTUKU PAaCCTOSHUIM B rpadax.
Omnpenenenue myteit B rpadax. AIroputm
Heiikctpsl. O6xo0a rpada. DiaepoBbl U
["aMUIbTOHOBBI LEMH, IIUKIIbI, TyTH, KOHTYPBHI.

Hroro 10
Hroro 3a cemectp 36
Hroro 36

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos HaumeHoBaHMe MPaKTUYECKUX 3aHATUN Tpynoemkocts, | Popmupyemsbie
(TeM) TUCIUTLTAHBI (cemHrHapoB) q KOMIIETCHITUHU
1 cemecTp

1 Teopust MHOXkecCTB. |OCHOBHBIE IOHATHS TEOPUH MHOYKECTB. 12 OIIK-1

Onepanuu HaJ MHOKECTBAMHU. 3aKOHBI
anreopsl MHOKECTB. OTOOpaKeHUs
MHOkecTB. IIoHATHE OTHOIICHHS Ha
MHOKecTBe. KoHeuHble 1 OeCKOHEUHbIE
MHOecTBa. [[puMeHeHre OTHOEHUI 115
00pabOTKHN JaHHBIX.

Hroro 12
2 OCHOBBI OCHOBHBIE MIOHATHUS U OlIEpaLUU 6 OIIK-1
KOMOWHATOPHOTO KOMOWHATOPUKH. YTIOPSIOYCHHbIE U
aHajmu3a. HEYMOPsII0YCHHBIE BBIOOpKH. OO00IICHHBIE
NpaBujIa CyMMBbI U IPOU3BEICHUSI.
OrnpeneneHue yucia COYeTaHul u
[IEPECTaHOBOK.
Hroro 6
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3 bynesa anre6pa. byneBs! pyHKIIMH. MUHUMA3ZATIHS 6 OIIK-1
JTU3BIOHKTHUBHBIX U KOHBIOHKTUBHBIX
HOpMaJTbHBIX (hopM. CHHTE3 JTOTHYECKUX
CXEM.
Hroro 6
4 Teopwus rpados. OcHOBHBIE OIpeesIeHUs TeOpuH rpados. 12 OIIK-1
OTHOILIEHUS] HAa MHOXKECTBAX U Tpadsol.
Onepauuu Hax rpagamu. XapaKTepUCTUKH
rpa¢oB. XapakTepUCTHUKH PACCTOSTHHUN B
rpadax. OnpeneneHue myTei B rpadax.
O6xox rpada.
Hroro 12
Nroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMOTpeHO y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycmoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU PECTABIICHBI B

tabmure 5.6.
Tabmuia 5.6 — Buabpl caMoCTOSITENIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYEMbIe KOMIIETCHIIMH
HaszBanus .
Bunsr camoctositensHoit | Tpynoemkocts, | @opmupyemsbie
pa3zenos (Tem) pabots! 4 KOMITETCHIIIH DopMBI KOHTPOJIA
JUCITUTLTAHBI
1 cemecTp
1 Teopust [ToaroroBka k 4 OIIK-1 TectupoBanue
MHO’KECTB. TECTUPOBAHUIO
IToaroroska k 4 OIIK-1 KonTponbHas
KOHTpPOJIbHOH paboTe pabota
Brinosnnenue 12 OIIK-1 [IpakTrueckoe
MIPaKTUYECKOI0 3a/IaHuUs 3a/laHue
[ToaroroBka Kk yCTHOMY 4 OIIK-1 YcrHebI# onpoc /
ompocy / cobece0BaHuI0 cobecenoBanne
Hroro 24
2 OCHOBBI [ToaroroBka k 4 OIIK-1 TectupoBanue
KOMOMHATOPHOTO |TECTHUPOBAHUIO
aHaJIn3a. Brinosnnenue 6 OIIK-1 [IpakTueckoe
MIPAKTUYECKOI0 3a/IaHuUs 3aJjaHue
IToaroroska K yCcTHOMY 2 OIIK-1 Ycrablit onpoc /
orpocy / cobece10BaHUIO cobecenoBaHue
Uroro 12
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3 bynesa anre6pa. |Ilogroroska 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1 KonTponbhas
KOHTPOJIBHOU paboTe paborta
Brinosinenue 6 OIIK-1 IIpakTyeckoe
MPAKTUYECKOTO 3aJIaHuUs 3a/1aHue
Hroro 12
4 Teopus rpadoB. |[loarororka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-1 KonTponbHas
KOHTpPOJIbHOH paboTe pabota
Brinosninenue 12 OIIK-1 [IpakTrueckoe
MPAKTUYECKOTO 3aJaHus 3a/laHue
[ToaroroBka Kk ycTHOMY 4 OIIK-1 VYcrHsI# onpoc /
ompocy / cobece0BaHuI0 cobeceioBanne
Hroro 24
Uroro 3a cemectp 72
TloaroroBka u cmavua 36 OK3aMeH
HK3aMeHa
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,

1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHATHI
dopmupyembie Bunpl yueOHol nesTenbHOCTH
@OpMBI KOHTPOJIA
KOMIIETEHIIMH Jlek. 3aH. |IIpak. 3an. |Cam. pa0.
OIIK-1 + + + Kontpoinbnas padota, Y cTHbIi onpoc /

cobecenoBanue, [IpakTuyeckoe 3ananue,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onileHkH U1t POpPM KOHTPOIIS IPECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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N . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
0as 3a mepuon Bcero 3a
DOopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJut 3a epuo.
Mexay 2KT u Ha CEeMECTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI[ cemMecTpa
1 cemecTp
KonrtpomnsHas padora 5 5 5 15
YcTHBIH onpoc / 5 5 5 15
cobecenoBanue
[TpakTnueckoe 3agaHue 5 5 5 15
TectupoBaHnue 8 8 9 25
DK3amMeH 30
7



Hroro makcumym 3a 23 23 24 100
HEPUOJ

Hapacratomum ntorom 23 46 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. JInuckpeTtHas Matemarnka: YueoHoe mocooue / B. I'. bapannuk, E. B. Uctureuesa - 2015. 137 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5743.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Juckpernas marematuka: YueOHoe mocobue / 3. A. CmbicnoBa - 2000. 116 c. [DnexTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/28.

2. JluckpeTtHas maTeMatuka: Yuebnoe nmocobue / E. @. Kuranosa - 2014. 98 c. [DnekTpoHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/5864.

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. JQuckperHas maTemaTuka: MeToau4YecKUe yKa3aHUsl AJ BBITIOJHEHUS MPaKTHUYeCKuX pabot /
B. I'. bapannuk, E. B. Uctureuesa - 2015. 15 c. [DnekTpoHHbIll pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/5063.

2. JluckpeTtHass MaTeMaTuka: MeToauueckue yka3aHHs MO caMoCTosATenbHOU pabote / B. T.
bapannuk, E. B. Uctureuesa - 2015. 14 c. [DaekTpoHHbIl pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/5064.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUATIBI IJIs1 CAMOCTOSITENIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, IOMEIIEHUE IS TPOBEACHHS TPYIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALUH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 130 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- nTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym0a mist mokagumKa;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsl CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacmoioKEHHbIE IO aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3zsanus pasneinos (TeM dopmupyemrie
P (Tem) PMHPY ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Teopust MHOKECTB. OIIK-1 KonTponbHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUN)

KOHTPOJIbHBIX PaboOT

YcTHbIi ompoc /

[IpumepHBIil nepeyeHb

co0ecen0BaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS

[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI

3a/laHne

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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2 OCHOBBI KOMOMHATOPHOTO OIIK-1 YcTHbI ompoc / [IpumepHbIil nepeueHb
aHaau3a. co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
[IpakTHueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 bynesa anreopa. OIIK-1 KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
4 Teopwus rpados. OIIK-1 KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
VYeTHbli onpoc / [IpumepHBIil nepeueHb
co0eceqioBaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JAUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENIBHO) | MAKCUMAIbHOMN | UJIU ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEeyAOBIIETBOPUTEINIHHO)

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

WITH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

W N =

. JlaHO OTHONICHHE «

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. Uemy paBHa MomHOCTh MHOKeCcTBa M={1,2,3,4,5,6}: a) 36; b) 64; ¢) 6.
. Uemy paBHa MoImHOCTh Oysieana MmHOkecTBa M={1,2,3,4,}: a) 4; b) 16; c) 64.
. Haiitn nexaproBo mpousBenenne X<V, ecnmu X={a,b}, Y={c,d}: a) {(c,a),(d,a),(c,b),(d,b)}; b)

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

x-y>2 » Ha MHoxectBe M={1,2,3,4,5,6}. Onpenenure mapsl,
NpUHAATICIKANHE 3aJaHHOMY OTHOMIEHHUIO: a)
{3,1),(1,3),(4,2),(2,4),(5,3),(3,5),(6,4),(4,6),(7,5),(5,7)}; b) {(4,1),(5,1),(5,2),(6,1),(6,2),(6,3)};
¢) {(1,3),(1,4),(2,4),(1,5),(2,5),(3,5),(1,6),(2,6).,(3,6),(4,6) ;.

. Jano otHomenue « x+y>7 » Ha MHOXecTtBe M={1,2,3,4,5,6}. Onpenenure ero cBOMCTBaA: a)

AaHTUPE(PIECKCUBHOCTD,
CUMMETPHYHOCTb.

AHTUCUMMETPUYHOCTh; b) TpPaH3UTHBHOCTH, MOJHOTA; C)

. Onpenenenune OyneBoi GpyHKIMU: a) GYHKIUS ABYX NMepeMeHHbIX; b) dbynknus f (x1,...,xn),

npUHUMAromIas 1Ba 3HaueHus: 0 U 1 1 3aBUCSIIAs OT MEPEMEHHBIX, KaX1ast U3 KOTOPBIX MOXKET
npuHuMath 3HadeHus 0 u 1; ¢) dynkmus f (x1,...,xn), mpuHUMAIOIIAs € TMHCTBEHHOE 3HaueHue 1
Y HE 3aBUCSIIAS OT IEPEMECHHBIX.
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7. Kak Ha3bpIBaeTcs BepinHa rpada, He MHIIMICHTHAsI HUKakoMy peopy rpada? a) u30IupoBaHHOM;
b) CMEXHOI; ) HYJIEBOM.

8. DunepoBoii nenpio rpada G(X) Ha3BIBAETCSA: a) MPOCTas IEMb, BKIIOYAIONIAs BCE BEPIITUHBI
JTAHHOTO KOHEYHOT0 HeopueHTUupoBaHHOTro rpada G(X), Ho UMeromas pa3IudHbIe HAvaIo X1 U
KOHeII XJ; b) mpocTast 1iens, BKIIroJaromas Bce pedpa JaHHOTO KOHEYHOTO HEOPUEHTUPOBAHHOTO
rpada G(X), HO uMeroIas pa3IuYHbIC HAYaJIO X1 U KOHEIT Xj; C) IIeTb, BKIIOYaroIas Bce pedpa
JIAHHOT'0 KOHEYHOTO HeopueHTHpoBaHHOTO rpada G(X), umeronias Hayaao ¥ KOHEIl B BEpIITUHE
X1.

9. IlonupiM HeOpHEHTHPOBAHHBIM Tpadom HazwiBaerca rpad U(X): a) pedOpamu KOTOpPOro
SIBJISTFOTCSI BCEBO3MOXHBIE Taphl g(Xi, Xj) IS ABYX BO3MOXHBIX X1 ,X] MPUHAJIEKAIIUX
MHOXECTBY X, TJI¢ 1 HE PaBHO J; b) peOpaMu KOTOPOTO SIBJISIOTCS] BCEBO3MOXKHBIE TTaphl g(Xi, X],)
JUTISL TPEX BO3MOXKHBIX X1, X], XK MpHHAIeKAUX MHOKECTBY X, TJ/I€ 1 HE paBHO ] HEe paBHO k; ¢)
pebpo g(xi, Xi), y KOTOPOro HavajbHAs U KOHEUHAsl BEPIITUHBI COBMAIAOT.

10. [uxmom rpada Ha3bpIBaeTCs: a) KOHEUHAs IIelb, €CJIM Bce pebpa B HEW pa3auyHbl; b) KOHEUHAs
LeMb, €CJIM B HEH HU OJJHA U3 BEPUIMH HE MOBTOPSETCA; C) KOHEYHAs LIeNb, HAaUMHAIoascsa Ha
HEKOTOPOU BEpPIIMHE X1 M OKAHUYMBAIOIIASCS HA TOH K€ BEpIINHE.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

OcHOBHBIE OIpeIesIeHUs] TEOPUN MHOKECTB. CIIOCOOBI 3a/1aHUSI MHOXKECTB.
Juarpammsl Diinepa. Onepanuu Hal MHOKECTBAMHU.

Paz0uenne MHOKeCTBa Ha MMOJIMHOXKECTBA.

JlexapToBO MPOU3BEIECHUE MHOKECTB.

IlonsTre oTHOLIEHNS HA MHOKeCTBax. CBOMCTBA OTHOLIEHUH.

OcHOBHbBIE BU/IbI OTHOIIEHUI Ha MHOKECTBAX.

Koneunsle 1 GeCKOHEUHbIE MHOKECTBA, UX CBOWCTBA.

Omnepanyu pesiMOHHON anreOpsl.

. Omnpenenenue yucia coueTaHU U EPECTAHOBOK.

10. OGmue nousTHs Teopuu rpagos. CriocoOs! 3aanus rpada.

11. Ces3HoCTh Tpada.

12. M3omopodusm. ITnockue rpadsr.

13. MapupyTsl: 1enu, HUKIIbL, ITyTH, KOHTYPHI B rpade.

14. OrHolIEHHSs HA MHOXKECTBAX U I'padbl.

15. Matpuisl CMEXHOCTH M MHIMICHIMN Tpada.

16. OObenuHeHue u nepeceveHue rpados.

17. JlexapToBo nmpousBeaeHue rpados.

18. XapakTepucCTHKH paccTOSHUH B rpadax.

19. Anroputwm [lefKCTpHI OonpeieneHus KpaTyallmx myTei B rpade.

20. Diinepossl Lenu, HUKIbL. TeopeMsl Dilepa.

21. TI'aMHUIBTOHOBBI L€, IMKIIBI, TyTH, KOHTYPHI.

22. Ompenenenue OyneBoii ¢pyHkuuu. CrocoOsl 3aanus OyneBoil pyHKIIUH.
23. TIlpencraBnenue OyieBol (yHKIMHU B TU3BIOHKTUBHONW HOPMAaJIbHOM Gopme.
24. TlpencraBnenue OyneBol (yHKIMU B KOHBIOHKTUBHON HOPMaJIbHOHM Gopme.

V0N L AL~

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. Haiinute snemenTsl MHOXecTBa P, ecim 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=C\B\A.

2. JlaHo oTHomIeHUE «X+y>7» 3amaHHOoe Ha MHOXecTBe M={1,2,3,4,5,6}. Onpenenure ero
cBoiicTBa. Brinmumure napsl, npuHaAexaliie 3aJaHHOMY OTHOIIEHUIO.

3. IloctpouTts Oynean mHOkecTBa M={a,b,c,d}.

4. PemmnTh 3ajavy ¢ MOMONIbI0 auarpamm ODinepa-Benna. Ha mepBom kypce obygarorces 200
CTYJ€HTOB, CpEIM HUX 55 3aHUMAIOTCS KUBOMUCHIO, 61 — My3bIKOH, 68 — ciopToM, 32 —
KUBOIKCHIO U MY3BIKOU, 24 — MY3bIKOH M CIOPTOM, 18 — KHUBOIMHUCHIO U CIOPTOM, 7 YEIOBEK
3aHMMaeTcsl BCEMH TpeMs BUIaMu AeateiabHOocTH. HaliTu: a) CKOJNBKO YeloBEeK HHYEM HE
3anuMaeTcs? 6) CKOJIBKO 4YEJI0BEK 3aHMMAETCS TOJbKO cropToM? B) CKOJBKO UYEIOBEK
3aHUMAETCSI MY3bIKOM U KUBOIKCHIO, HO HE CLIOPTOM?

5. Tloctpouts rpad oTHOMmIEHUS «X+y>7» 3a1aHHbId HA MHOXKecTBe M={1,2,3,4,5,6}. HalinuTe:

MaTpHILy CMEXHOCTHU (BEPIIHH);
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MaTpHIly UHIIUIEHTHOCTH;
MaTpHILy OTKJIOHEHUH (PacCTOSHUN);

BEKTOP OTKJIOHEHHOCTEH (yIaJICHHOCTEN);

paauyc, 1uaMeTp, UeHTp, nepudepuiinbie BEpIINHBI,
YUCIIO BHYTPEHHEW Y BHEIIHEW YCTOMYUBOCTH.

9.1.4. [IpuMepHBIi NepevYeHb BONPOCOB /ISl YCTHOTO Onpoca / codece10BaHUs

1. OcHOBHbIE NOHATHS TEOPUH MHOXKECTB. OCHOBHBIE TEpMUHBL. Onepanuu HaJl MHOKECTBAMU.
CaoiicTBa oneparuii.

2. OrHowmeHus Ha MHOXkecTBaX. [loHsATHE OTHOIIEHUS HA MHOXecTBE. CBOMCTBA OTHOIIEHUH.
Bunsr otHOmeHuit. OToOpaskeHUss MHOKECTB.

3. OcHOBHbBIE IOHATHS U ONEPALUN KOMOMHATOPHKH.

4. bynesnl pynkuuu. Onpenenenue OyneBoi GyHKIUH. ByneBbl GyHKIIMN OJHOMN MEepeMEHHOM.

byneBsl pyHKkuMM ABYX mepeMeHHBIX. CBOWCTBa 3J€MEHTAapHBIX OyNEeBBHIX (YHKIHM.

[IpencraBnenne OyneBbIX (QYHKIUNA B COBEPIICHHBIX JAU3IBIOHKTUBHON M KOHBIOHKTHBHOMN

HOpManbHBIX (opmax. IlonHora cuctembl OyineBbix ¢yHKIui. Teopema o mosHOTE.

MuHUMU3AUS TU3BIOHKTUBHBIX HOPMAaJbHBIX (HOpM.

CHHTE3 TOTHYECKUX CXEM.

6. OcHoBHbIe onpeneneHus Teopuu rpados. CrnocoObl 3ananus rpada. OpueHTUPOBAHHBIE U
HEOpUEHTUPOBaHHbIC I'padbl. Llenu, HUKIbI, TyTH, KOHTYpPHI rpados. YacTuunbie rpadsl,
noarpadsl, yactuuable moarpadsl. CBs3HOCTH B rpadax. M3omopdusm rpados. OTHOIIEHHS HA
MHOXECTBaX U Tpadsol.

7. Omnepauunu Haj rpadamu Cymma rpados. Ilepeceuenue rpados. Kommoszunus rpagos.
TpanszutuBHoe 3ambikanue rpados. [lekapToBo mpousBenenue rpados. [exkaproBa cymma
rpa¢os.

8. Xapaktepuctuku rpadoB. MaTpuisl CMEXHOCTH U MHIMACHIMHA rpados. Ctenenu rpagos.
[Muknomaruueckoe 4yuciao. Xpomaruyeckoe 4ucio. MHoKecTBa BHYTPEHHEN U BHEUIHEH
YCTOMYUBOCTH.

9. XapakTepucTUKHU paccTosiHUHM B rpadax. OTKIOHEHUE, OTKIOHEHHOCTh, PaJnycC, TUaMeTp,
HeHTp u nepudepuiinpie BepmuHbl rpada. Onpenenenue nyreid B rpadax. AIropurm
Heiikctpsl. O6xox rpada. DiiaepoBsl e, HUKIIbL, ITyTH, KOHTYPHI.

10. TeopeTHKO-MHOKECTBEHHbIE ONIEpaIH PEISAILIMOHHOMN anreOpsl.

e

9.1.5. TeMbl NpaKTHYECKHUX 3aJaHUI

1. AnreOGpa MHOXECTB.

2. buHapHbI€ OTHOILICHHS.

3. C4yeTHbIE U HECUETHBIE MHOYKECTBA.

4. OcHoBHBIE POPMYITBI KOMOWHATOPHKH.

5. Munumuzanus OyJeBbIX (yHKIIHA.

6. Omnepanun Haja rpadamu .

7. OmpeneneHue KpaTyanmmx myTeit B rpade.

8. O6xox rpador. OnpeneneHue XapakKTEPUCTUK TpadoB.
9. OCHOBHBIE OTIEpaIuy PEIAIMOHHON aIreOpHl.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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