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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,
KOMOHMHATOPHOTO aHaJIM3a KaK ammapara JUisi MOCTPOSHHUS MOJENIeH TUCKPETHBIX CHUCTEM.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHue y CTyJE€HTA 3HAHUM OCHOBHBIX MOHATHI JUCKPETHOM MAaTe€MaTHKHA MO OCHOBaM
TEOPHUH MHOXKECTB, Teopur rpadoB, OyIeBoit aredpsl, KOMOMHATOPHOTO aHAJIU3A.

2. TlonxyuyeHue CTyJIeHTaMH HaBBIKOB IPUMEHEHUS U3YUEHHBIX TUCKPETHBIX MOJENIEH U METOJ0B
JUISL pelIeHHs MPaKTUYECKUX 3a]1a4, UCTIOIb30BaHUS PacUeTHBIX (OpMyI1, TeOpeM, rpadoB B KOHKPETHBIX
o0acTsx HHPOPMATUKU U BBIYUCIUTEIHHON TEXHUKH.

3. OOyueHue CTyJEHTOB BJIaICHUIO METO/IaMU PELIEHUs 3a7ja4 JUCKPETHON MaTeMaTHUKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctuminH: Moayns HanpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MATEMATHUKH,
(U3HKY, BEIYUCITUTEILHOM
TEXHUKHU U
IPOrPaMMHUPOBAHHS

3HaeT OCHOBBI IUCKPETHOW MaTEMaTUKU

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyIupoBaTh 3a1a4N
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMmeeT minaHupoBaTh U GOPMYIUPOBATH
3aJla4uM UCCIeI0BaHus, pellaTh CTaHAapTHBIE
npodeccuoHanbHbIE 3a/1a4K ¢ TPUMEHEHUEM
OCHOB JIMICKPETHON MaTeMaTuKH

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnaneet HaBbIKaMu MMOCTPOCHUA Mozeeu
JAUCKPCTHBIX CUCTEM

OIIK-8. Cniocoben
pa3zpabaThIBaTh
aJIrOPUTMBI U
[IPOIrPaMMBbl, IIPUTOHBIE
AJIA ITPAKTHYCCKOI0
IMPUMCHCHU

OIIK-8.1. 3naer
AJITOPUTMHUUCCKHUEC A3bIKA
[IPpOrpaMMUpPOBAHUs, COCTaB U
CTPYKTYPY OIIEpALMOHHBIX
CHCTEM, COBPEMEHHBIE CPEJIbI
pa3pabOTKU IPOrPaMMHOTO
oOecrnieueHus

3HaeT OCHOBBI IUCKPETHOW MaTeMaTUKU

OIIK-8.2. YmeeT cocTaBiATh
aJTOPUTMBI, pa3padaThIBaTh
pOrpaMMbl Ha
AITOPUTMUYECKHX S3bIKAX
IPOrpaMMHUPOBAHUS,
TECTHUPOBATh
paboTOCITOCOOHOCTH
MIPOrpaMMbl, UHTETPUPOBATH
MIPOrpaMMHBIE MOIYJIH

YMeeT COCTaBIISATh aliTOPUTMBHI,
paspabaThIBaTh TPOrPaMMBbI Ha
ATOPUTMUYECKUX SI3BIKAX
IPOTPaMMHUPOBAHUS, TECTHPOBATH
paboTOCIIOCOOHOCTH TPOTPAMMBI,
WHTETPUPOBATH MMPOTPAMMHBIE MOJIYJIU C
NPUMEHEHHEM JINCKPETHON MaTeMaTHKA

OIIK-8.3. Bnaneer
QITOPUTMUYCCKUMU SI3bIKAMH
pOrpaMMUPOBAHUS,
HABBIKAMU OTJIAJIKU U
TECTUPOBAHUS
paboTocrnocoOHOCTH
POTrPaMMBbI

BrnaneeT anropuTMHUECKUMH SI3bIKAMHU
IPOrpaMMUPOBAHUS, HABBIKAMU OTJIAJKU U
TECTUPOBaHUS pabOTOCIOCOOHOCTH
IIPOrPaMMBbI C IPUMEHEHUEM JUCKPETHOMN
MaTeMaTUKU

IMpodeccuonanbHbIe KOMIIETEHIIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |CemecTpsl

Bupl yaeOHOI 1esITeIBHOCTH
4acoB 1 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 72 72
JIeKIIMOHHbBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATHSA 36 36
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K 3a4eTy ¢ OLIEHKON 24 24
IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka K KOHTPOJILHOU paboTe 12 12
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 18 18
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 10 10
O0mas Tpy10eMKOCTD (B yacax) 144 144
Oo0wmas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Ha3Banus pasnesnoB (Tem) Jlek. [Ipak. Cam. | Bcero yacoB dopmupyembie
JTUCITUTITUHBI 3aH., 9 | 3aH., 9 | pa0., 4 |(06e3 sK3amMeHa) KOMITETCHITH
1 cemecTp
1 Teopust MHOKECTB. 10 12 20 42 OIIK-1, OIIK-8
2 OCHOBBI KOMOMHATOPHOTO 8 6 16 30 OIIK-1, OIIK-8
aHanu3a.

3 bynesa anre6pa. 8 6 16 30 OIIK-1, OIIK-8
4 Teopwus rpados. 10 12 20 42 OIIK-1, OIIK-8

Hroro 3a cemectp| 36 36 72 144

Hroro| 36 36 72 144

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. 110 JISKIIUSIM) TIPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUIUIMHEI (B T.4. TI0 JICKITUSIM)

Hassanus Tpynoemkocts
Coneprxanue pa3zienoB (TeM) TUCHUIUTUHEI (B dopmupyemsbie
pa3nenos (Tem) (JIeKIIMOHHBIE
T.4. 110 JIEKLUSIM) KOMIIETEHIH
JUCIUTUTAHBI 3aHSTHS), 9
1 cemecTp
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1 Teopus
MHO>KECTB.

OCHOBHBIE TTOHSTHSI TEOPUH MHOKECTB.
Omnepanuu HaJi MHOKECTBAMHU. 3aKOHBI aJTeOphI
MHOkeCTB. OToOpaxeHust MHOKeCTB. [lonsTre
OTHOIIICHUS Ha MHO>KecTBe. CBOMCTBA
otHomeHuH. Buasl orHomennii. Koneunsie u
OeckoHeuHbIe MHOXeCTBAa. CpaBHEHHE MHOXKECTB
1o MomHocTH. CBOICTBAa KOHSYHBIX MHOKECTB.
CBolicTBa CYCTHBIX MHOKeCTB. CBOMCTBA
HECUETHBIX MHOKECTB. [ [puMeHeHne oTHOEHUI
TSt 00paboTKH JaHHBIX. TeopeTHko-
MHOKECTBEHHBIE OIEepaIliy PEIISILIMOHHON
anreOpshl.

10

OIIK-1, OIIK-8

Htoro

2 OCHOBBI
KOMOHHATOPHOTO
aHaM3a.

[Ipenmer koMOMHATOPHOTO aHaNK3a. Busl 3amau
KOMOHMHATOPHOTO aHanu3a. OCHOBHBIC IOHATUS U
orepanuy KOMOWHATOPUKU. YTIOPSAOYCHHBIE U
HEYTMOPsII0YeHHbIE BBIOOpKU. OO00IIEHHBIE
MpaBuiia CyMMBI U pousBeAcHus. OnpeneicHue
Yrclia COYETAHUN U TIEPEeCTaHOBOK.

OIIK-1, OIIK-8

HUroro

3 bynesa anre6pa.

bynesnl pynknuu. Onpenenenue 0yieBoi
¢bynkuun. CBoicTBa OYJIEBBIX (PYHKITUH.
[IpencraBnenue OyaeBbIX QyHKIUN B
COBEPILICHHBIX JU3BIOHKTHBHOM 1
KOHBIOHKTUBHOW HOpMaJIbHBIX (popmax. [TomHoTa
cucTeMbl OyseBbIX (pyHKIUH. MUHUMU3AIIHS
TM3BIOHKTHBHBIX HOPMalbHBIX (hopMm. CHHTE3
JIOTHYECKUX CXEM.

OIIK-1, OIIK-8

Hroro

4 Teopwus rpados.

OcHoBHBbIE OIIpeieNIeHUs TEOpUU IpadoB.
CnocoOsl1 3aanus rpaga. OpueHTUPOBaHHBIE U
HEOpPHEHTUPOBaHHbIE Ipadbl. Llernn, UKITbL,
IyTH, KOHTYpBI rpadoB. Yactuuneie rpadsl,
noarpadsl, yactudaele nmoarpagsl. CBI3HOCTH B
rpadax. M3omopdusm rpado. OTHOIICHUS HA
MHOXecTBax U rpadsl. Onepannu Hax rpadamu.
Xapaxkrepuctuku rpadoB. MaTpuisl CMEXHOCTH
U MHIMeHui rpagos. Ctenenu rpados.
XapaKTepUCTUKN PACCTOSHUI B Trpadax.
Omnpenenenne nmytei B rpadax. AIropurm
Hetikcrper. O6xox rpada. IUnepoBsl U
['aMUIBTOHOBBI LIETH, ITUKITBI, ITyTH, KOHTYPHI.

OIIK-1, OIIK-8

Htoro

10

Hroro 3a cemectp

36

HUroro

36

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasznenos HanmeHnoBanue npakTU4eCcKuXx 3aHATUA | TpynoeMKoCTb,
(Tem) TUCUIMIUIUHBI (cemuHapoB) q

dopMupyemsle
KOMIIETCHIIUU
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1 cemecTp

1 Teopust MHOkeECTB. |OCHOBHBIE TOHATHSI TEOPUH MHOKECTB. 12 OIIK-1, OIIK-8
Onepanuu HaJl MHOYKECTBAMH. 3aKOHBI
anreopsl MHOKeCTB. OTOOpaxkeHus
MHOecTB. IIOHSTHE OTHOIIIEHUS HA
MHOecTBe. KoHeuHble 1 0eCKOHEUHEBIE
MHOecTBa. [[puMeHeHne OTHOEHHI 11
00paboTKH JaHHBIX.

Hroro 12
2 OCcHOBBI OcHOBHbIE TIOHATHUS U OlIEpaLUU 6 OIIK-1, OIIK-8
KOMOWHATOPHOTO KOMOMHATOPHKH. Y IOPSIOYCHHBIC U
aHaJIN3a. HeynopsiiIo4eHHbIe BIOOpKU. OO0O0IICHHBIE
MpaBUJia CyMMBI U IPOU3BEICHUS.
Ornpezenienne ynciaa COYeTaHui 1
MepPECTaHOBOK.
Hroro 6
3 bynesa anreGpa. Bynes! pyHKIIMH. MUHUMU3aIHS 6 OIIK-1, OIIK-8

JU3BbIOHKTHUBHBIX 1 KOHBIOHKTHBHBIX
HOPpMaJIbHBIX (bOpM CHUHTE3 JIOTHYECKUX
CXECM.

Hroro 6

4 Teopwus rpados. OCHOBHBIE OTIpeJIeICHHs TEOPUH TpadoB. 12 OIIK-1, OIIK-8
OTHOLIEHUS] HA MHOXKECTBAX U rpadBbl.
Omneparuu Haj rpadamMu. XapaKTepUCTUKH
rpadoB. XapaKTEPUCTHUKN PACCTOSTHUI B
rpadax. Onpenenenue myTen B rpadax.

O6xox rpada.
Hroro 12
Hroro 3a cemectp 36
Hroro 36

5.4. JlaGopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi pabora
He npemycMoTpeHO Y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
Ta0auia 5.6. — Bujbl caMOCTOSTEIbHOM PAa0OTHI, TPYA0EMKOCTh M (DOPMHPYEMbIE KOMIICTCHIIUN

Ha3Banus .
Bunasl camocTtositensHol | TpynoeMkocTs, | Dopmupyemblie
pasnesnos (Tem) DopMBI KOHTPOJIS
paboThI q KOMIICTCHITUH
JUCLUTUIAHBI
1 cemecTp
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1 Teopus [ToaroroBka k 3auety ¢ 6 OIIK-1, OIIK-8 | 3auér c oueHKoi
MHOECTB. OIICHKOM
IToaroroBka k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1, OIIK-8 KontponbHas
KOHTPOJIbHOH paboTe pabota
Brinonnenue 6 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
[ToaroroBka Kk yCTHOMY 3 OIIK-1, OIIK-8 YerHbIi onpoc /
ompocy / codeceI0BaHNIO cobeceoBanne
Hroro 20
2 OCHOBBI [ToaroroBka k 3auety ¢ 6 OIIK-1, OIIK-8 | 3auér c oueHKoi
KOMOWHATOPHOTO |OIEHKOU
aHajmsa. IToaroroBka x 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1, OIIK-8 Kontponbhas
KOHTPOJIbHOH paboTe paborta
Brinonuenue 3 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
[ToaroroBka Kk yCTHOMY 2 OIIK-1, OIIK-8 YerHbIi onpoc /
ompocy / codeceI0BaHUIO cobeceoBanne
Hroro 16
3 bynesa anre6pa. |[loaroroBka k 3adery ¢ 6 OIIK-1, OIIK-8 | 3auér c oueHKoi
OIICHKOM
[ToaroroBka k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 3 OIIK-1, OIIK-8 KonTponbHas
KOHTPOJIbHOH paboTe paborta
Brinonnenue 3 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
[ToaroroBka Kk yCTHOMY 2 OIIK-1, OIIK-8 YerHbI# onpoc /
ompocy / codeceI0BaHUIO cobeceoBanne
Hroro 16
4 Teopus rpados. |[logroroBka k 3a4eTy 6 OIIK-1, OIIK-8 | 3auér c oueHKoi
OIICHKOM
[ToaroroBka k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 3 OIIK-1, OIIK-8 KonTponbHas
KOHTPOJIbHOH paboTe paborta
Brimonnenue 6 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
[ToaroroBka Kk yCTHOMY 3 OIIK-1, OIIK-8 YerHbI# onpoc /
ompocy / codeceI0BaHUIO cobecenoBanne
Hroro 20
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH
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CooTBeTCTBHE KOMIIETEHIINH, GOPMHUPYEMBIX MPU MU3YUYCHUU AUCIUIUIMHBI, U BHIAOB YU4eOHOU
JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB

3aHATHN
Buner yueOHoi
dopmupyemble JEATEeIIBHOCTH
@OpMBI KOHTPOJIA
KOMITETCHIINU JIek. Ipaxk. Cawm.
3aH. 3aH. pao.

OIIK-1 + + + 3auér ¢ ouenkoii, KourponbHas pabora,
IIpakTueckoe 3ananue, TectupoBaHue, Y CTHbIN
ompoc / cobeceoBaHue

OIIK-8 + + + 3auér c ouenkoii, KourponabHas padora,
[IpakTnueckoe 3ampanue, TectupoBanue, Y CTHBINA
orpoc / cobeceoBanne

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe olIeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MakcuManbHBIN
MakcumanbHbII MaxkcumanbHbIN
OaJ 3a epuo. Bcero 3a
DopMbI KOHTPOJIS 6ami Ha 1-yto KT ¢ | 6asnn 3a nepuon
mexny 2KT n Ha CEMECTD
Hayaia cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
1 cemecTp
3auéT ¢ OlleHKOU 12 12 12 36
KonTponbhas pabota 5 5 5 15
YcTHBIH ompoc / 5 5 5 15
cobeceoBanue
[TpakTrueckoe 3aaHue 5 5 5 15
TecTtupoBanue 6 6 7 19
Hroro makcumym 3a 33 33 34 100
epuo
Hapacratomum urorom 33 66 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
basel Ha 1aTy TEKyIIero KOHTPOJIsA Onenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5
Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIICHKY MPEJCTaBIEH B TaOIuIe

6.3.

Tabmuma 6.3 — Ilepecder cymMMbI 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Orenka

Hrorosas cymma 6asios,

YUMTBIBAET YCIEUIHO CIAaHHBIN

OK3aMCH

Ouenka (ECTS)
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5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynonerBopureabHO)

7. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE o0ecrieYeHne I CIMIIJIMHbI
7.1. OcHoBHas1 JUTEpPaTYpa

1. [leBenes, Opwuii [laBnoBuu. J{uckpeTHas maTtematuka [] : YueOHOe mocoOue 115 BY30B. -
(CUMBOJI-UJC. Yueonoe nmocodbue). Y. 1 : Teopus mHOkecTB. ByneBa anredpa : ABTOMaTu3upoBaHHas
texHosiorust ooyuenus "Cumson". - Tomck : TYCVYP , 2003. - 119[1] c. (manmuuue B 6ubnuorexke TYCYP
- 49 7K3.).

2. llesenes, Opwuii [1aBnoBuu. JluckperHas maremaruka []| : YueOHoe mocoOue i By30B. -
(CUMBOJI-UAC. Yuebnoe nocobwue). Y. 2 : Teopus koHeuHbIX aBTOMaTOB. KoMOuHaTopuka. Teopus
I'padoB : ABTomaTu3upoBaHHas TexHoiorus ooydeHus "Cumson". - Tomck : TYCVYP , 2003. - 130[1] c.
(manmmune B oubnmoreke TYCVYP - 42 3k3.).

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. JIuckpeTtHas maTteMatuka: Yuebnoe nocobue / E. @. XKuranosa - 2014. 98 c. [DnekTpOHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/5864.

7.3. Y4eOHO-MeTOANYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKUE MOCOOHSI

1. JIuckperHas mMaTemMaTuka: MeToNUYECKHE YKA3aHUsI ISl BBITIOMHEHHUS MPAaKTUIECKUX paboT /
B. I'. bapannuk, E. B. Uctureuesa - 2015. 15 c. [DnekTtpoHHbIll pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/5063.

2. JluckpeTtHass MaTeMaTuka: MeToauueckue yKa3aHHs MO camMocTosTenbHOU padote / B. T.
bapannuk, E. B. Uctureuesa - 2015. 14 c. [DaektpoHHbl pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/5064.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIHUIY
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAnUeCKe MaTepHabl Il CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YKCIIa JHI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 MHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIEeHUsIMU 3PeHUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

Jist M1 ¢ HApYIIeHUsIMU ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B TIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUM AUCHUIUTMHBI PEKOMEHIYETCSl 00pamaThCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TOMCKOBBIM cHCcTeMaM, K KoTopbiM Yy TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepHaanO-TeXaneCKoe U IIPpOorpaMmmMHoOe odecneuyeHue AUCHUIIIMHBI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI U TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, TOMEIIEHUE IS TIPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALUH, TIOMEIICHUE JJIs1 TPOBECHHS TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 130 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- nTepakTuBHAs MaHeb;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacIIOJIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas ob6nacth, T. Tomck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, 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.

[Tepeuyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 pis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHME AUCUUILIMHBI JIMIIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISICTCS C UCIIOJIB30BAHUEM CPEACTB 00y4EHHs OOIIETo U CTIEIHAIbHOTO Ha3HAYCHUSL.

[Ipu 3aHATHAX ¢ O0y4yarOUIMMHUCA C HAPYWIEHUSAMH CJIyXa MPEJyCMOTPEHO HCIOJb30BaHHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJbTUMEIUNHBIX CPEACTB U JIPYTUX TEXHHYECKUX CPEICTB
npuema/nepenaun yaeOHoi HHGOpManu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloNUXCs C MHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayAuTOpHs, B
KOTOPOH 3aHUMAIOTCSI 00ydaronuecs ¢ HapyImeHHEM CiIyXa, 000py/10BaHa KOMIIBIOTEPHOW TEXHUKOM,
ayITMOTEXHUKOM, BUJCOTEXHUKOM, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYarOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs PETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIMOHHBIX U YUYE€OHBIX ayJIMTOPUSIX BO3MOXKHOCTH IPOCMOTpa yJaJE€HHBIX OOBEKTOB (HalpUMeED,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) NPH MOMOILM BUACOYBEIUUMUTENEH 19 KOMPOPTHOIO
IIPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Teopust MHOXKECTB. OIIK-1, OIIK-8 |3auér c ouenkoit  |IlepedeHp BOMpoCoOB st
3a4eTa ¢ OLCHKON
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
YcrHblit onpoc / [IpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 OCHOBBI KOMOMHATOPHOTO OIIK-1, OIIK-8 |3auér c ouenkoit  |llepeueHp BOpocoB st
aHaiu3a. 3aueTa C OLEHKOMI
KonTponbHas [IpumMepHbIii IEpeYeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
Ycrablit onpoc / IIpuMepHBIii IepeyeHb
cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
orpoca / cobeceoBaHUS
IIpaxTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
3 bynesa anre6pa. OIIK-1, OIIK-8 |3auér c ouenkoit  |IlepedyeHs BonpocoB s

3a4eTa C OLCHKOM

KoHntpoinbHas
pabota

[IpuMmepHBIil nepeyeHb
BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboOT

VYcrHbI# onpoc /

[IpuMepHBIii TIEpedeHb

cobeceqoBaHue BOIIPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs

[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI

3a7aHue

TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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4 Teopus rpados. OIIK-1, OIIK-8 |3auét c ouenkoit  |Ilepeuenp BOMpoCcoB st
3a4eTa ¢ OLEHKOM

KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

YcrHblit onpoc / IIpuMepHBIi IepeyeHb
cobeceroBaHue BOIIPOCOB [JIs1 YCTHOI'O
ompoca / cobeceoBaHUS

[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a7aHNE
TectupoBanue [IpuMepHBIii TEpeUeHb

TECTOBBIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliye coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHN KOMIIETEHIINN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

—_—

. Uemy paBHa MomHOCTh MHOKeCTBA M={1,2,3,4,5,6}: a) 36; b) 64; ¢) 6.
. Uemy paBHa MoIHOCTh Oysneana 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,0),(a,d),(b,c),(b,d)}; ¢) {(a,a),(b,b),(c,c),(d,d)}.

4. Jlano oTHOmIEeHHE « X-y>2 » Ha MHOXxecTBe M={1,2,3,4,5,6}. Onpenenure mapsi,
NpUHaAAIEX)allue 3aJaHHOMY OTHOWIEHHUIO: 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) } .

5. Jlano otHOmIeHWe « X+y>7 » Ha MHOXkecTBe M={1,2,3,4,5,6}. Onpenennute €ro CBOMCTBA: a)
AHTUPEPIEKCUBHOCTh, AaHTUCHUMMETPUYHOCTH; b) TPaH3UTUBHOCTH, IOJHOTA; C)
CUMMETPHYHOCTb.

6. Onpenenenue OyneBoi GyHKIUU: a) QyHKIUS NBYX NmepeMeHHbIX; b) pynkuus f (x1,...,xn),
npuHUMaroias Asa 3HaueHus: 0 u 1 1 3aBUCsIIas OT NEPEMEHHBIX, KaXaasi U3 KOTOPBIX MOXKET
npuHuMath 3HaueHus 0 u 1; ¢) pynkuus f (x1,...,xn), npuHUMaroias €IMHCTBEHHOE 3HaUeHHe |
U HE 3aBUCSIIAs OT IEPEMEHHBIX.

7. Kak Ha3bpIBaeTcs BeplInHa rpada, He HHIIUICHTHAs HUKaKkoMy peOpy rpada? a) u30J1MpoBaHHOM;
b) cMeXHOIA; ) HYJIEBOM.

8. Dunmeposoii nenpio rpada G(X) Ha3BIBAETCSA: a) MPOCTas MEMb, BKIIOYAIOIAs BCE BEPITUHBI
JTAHHOTO KOHEYHOTO HeopueHTHpoBaHHOro rpada G(X), Ho uMerolas pa3InyHble Hadallo X1 U
KOHeII XJ; b) mpocTast 1iens, BKIIF0Jaromas Bce pedpa JaHHOTO KOHEYHOTO HEOPUEHTUPOBAHHOTO
rpada G(X), Ho uMeromIas pa3IMyHble Hayalo X1 U KOHEI Xj; ¢) Lelb, BKJIIoYaroIias Bce pedpa
JTAHHOTO KOHEYHOI'0 HeopHeHTHpoBaHHOTO rpada G(X), nmeromias Hayauno U KOHELl B BEpILIUHE
xi.

9. IlonHpIM HeopueHTUpPOBaHHBIM Tpadom HazbiBaeTcs rpad U(X): a) pebpamu kKoTOporo
ABJISIIOTCS BCEBO3MOXHBIE Maphl g(Xi, Xj) IJIs IBYX BO3MOXKHBIX X1 ,X] MpHHAJIEKALUX
MHOKeCTBY X, I'ie 1 He paBHO J; b) pedpaMu KOTOPOTO SBJISIOTCS BCEBO3ZMOXKHbBIE MAphl g(Xi, Xj,)
JUTISL TPEX BO3MOXKHBIX X1, X], XK MpHHAIeKANIMX MHOKECTBY X, TJ/I€ 1 HE paBHO ] HE paBHO k; ¢)
pebpo g(xi, Xi), y KOTOPOro HadajbHast U KOHEUHAs BEPITUHBI COBMAIAOT.

10. [Mukyiom rpada Ha3bIBaeTcs: a) KOHEYHas 1elb, eClu Bce pedpa B Hel pas3sinyHbl; b) KOHEUHas
LeMb, €CJIM B HEW HU OJIHA U3 BEPUIMH HE MOBTOPSETCA; C) KOHEYHAs LIeNb, HAaUMHAIoascsa Ha
HEKOTOPOM BEPIIMHE X1 U OKaHYMBAIOIIAsICSl HA TOM YK€ BEPILIUHE.

W N
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9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

OcHoBHbIE OTpeaeNeHUs] TeOprH MHOXKeCTB. CIOCOOBI 3a/1aHUsI MHOKECTB.
Juarpammsl Ditniepa. Oniepaniyivi Hai MHOXKECTBAMH.

Pa30Ouenne MHOXECTBa HA MOJAMHOKECTBA.

JlexapToBO NPOU3BEAECHUE MHOKECTB.

[lonsiTue oTHOLIEHUs Ha MHOXKecTBaX. CBOKMCTBA OTHOIICHUII.

OcCHOBHBbIE BU/bl OTHOILIEHU HA MHOXECTBAX.

Koneunble 1 0eCKOHEUYHBIE MHOXKECTBA, UX CBOWCTBA.

Onepanuu pensuoHHON anreOphl.

Ornpenenenne ynuciaa COYeTaHUN U IEPECTAaHOBOK.

O6mue nouatus Teopuu rpados. CrnocoOsl 3aganus rpada.

Casi3HoCTh Tpada.

N3omopdusm. ITnockue rpadbr.

MapuipyTsl: LIeTIH, Kb, ITyTH, KOHTYPHI B Tpade.

OTHOILIIEHNS HA MHOXKECTBAX U rpadsbl.

Matpulibl CMEKHOCTU U MHIMICHIIUH rpada.

OObenuHeHme U nepeceueHue rpados.

JlexapToBo mpousBeaeHue rpados.

XapakTepHUCTUKH PacCCTOSHUHN B Tpadax.

Anroput™m JIeMKCTphI onpeereHus KpaTdaiiux myTeit B rpade.
DiinepoBsl Lenu, HUKIbL. Teopemsl Ditnepa.

['aMubTOHOBBI 1N, LIUKJIIBL, TyTH, KOHTYPHI.

Onpenenenue OyneBoit pynkuun. CriocoOsl 3aganus OyneBor GyHKIUU.
[IpencraBnenue OyneBoit GyHKIMH B TU3BIOHKTUBHOW HOpMaibHOU (hopMme.
[IpencraBnenue OyneBoil PyHKIMH B KOHBIOHKTUBHON HOPMAaJIbHOH (opMme.

9.1.3. IlpuMepHbIii epeYeHb BAPMAHTOB (3aaHNI) KOHTPOJIBbHBIX PadoT

. Haiinute snementsl MHOXkectBa P, ecnim 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.
Hano oTHomeHne «x+y>7» 3aganHoe Ha MHOxecTtBe M={1,2,3,4,5,6}. Onpenenurte ero
CBOMCTBA. Brimummre napsl, IpuHaAJIeKAIMUE 3aJaHHOMY OTHOLICHUIO.
[Toctpouts Oynean maoxectBa M={a,b,c,d}.
Pemnts 3amady ¢ momomnisto auarpamm Dinepa-Benna. Ha mepBom kypce oOygatorcs 200
CTYJEHTOB, CPEAU HUX 55 3aHUMAIOTCS XKUBOMUCHIO, 61 — My3bIKOi, 68 — cmopToMm, 32 —
JKUBOIIHMCBIO U MY3BIKOM, 24 — My3bIKOW U CIIOPTOM, 18 — )KMBONUCHIO U CIOPTOM, 7 YEJIOBEK
3aHMMaeTcsl BCEMM TpeMs BuAaMu AearenabHocTH. HaliTu: a) CKOJBKO 4eNOBEK HMYEM HE
3aHuMaeTcsi? 0) CKOJBKO YE€NOBEK 3aHMMAaeTCs TOJAbKO crnopToM? B) CKOJBKO YEOBEK
3aHMMAEeTCsl MYy3bIKOW U )KMBOIUCHIO, HO HE CLIOPTOM?
[TocTpouts rpad oTHOIIEHUS «X+y>7» 3amaHHbIil HA MHOKecTBe M={1,2,3,4,5,6}. Haiinure:

MaTpHIly CMEKHOCTH (BEPILHH);

MaTpUIy UHIIUJCHTHOCTH;

MaTpHIly OTKJIOHEHUH (PacCTOSIHUI);

BEKTOP OTKJIOHEHHOCTEH (yIaJIEeHHOCTEN);

panuyc, iuameTp, HEeHTp, NepuQepuitHple BEPIIUHBL;

YUCJIO BHYTPEHHEN U BHEIIHEH YCTOWYUBOCTH.

9.1.4. IlpuMepHbI NepedeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codece10BAHUA

. OCHOBHBIC ITOHATHSI TCOpUHU MHOXKCCTB. OCHOBHBIC TCPMUHBI. OnepauHH HaJg MHOXCCTBaMU.

CaolicTBa onepariui.

OTHomeHus Ha MHOecTBax. lloHsTHe oTHOMIEHN Ha MHOKecTBe. CBOMCTBA OTHOIUEHHUM.
Bunsl otHOmenuit. OToOpaskeHust MHOKECTB.

OCHOBHbBIE TIOHATHS U ONIEPALUU KOMOMHATOPUKHU.

bynessl pynkiuu. Onpenenenue 6yneBoit pynkunuu. byneBsl GpyHKIMM 0HON EpeMEHHOM.
byneBsl gyHkuum AByX nepeMeHHbIX. CBoONcCTBa 3JeMEHTapHBIX OyJeBbIX (DYHKIHM.
[IpencraBnenue OyneBbIX (YHKIUN B COBEPIICHHBIX AM3BIOHKTUBHON M KOHBIOHKTHBHOMN
HopMalbHbIX (opmax. IlonHoTa cuctembl OyineBbix ¢yHKIuil. Teopema o mosHOTE.
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Munumu3anust 1U3bIOHKTUBHBIX HOPMAJIbHBIX (OPM.

CHHTE3 JIOTHYECKUX CXEM.

6. OcHoBHBIC onpeneneHus Teopun rpados. CnocoOwl 3ananus rpada. OpueHTUPOBAHHBIE U
HeopueHTUpoBaHHbIe I'padbl. Llenu, nukisl, myTH, KOHTYpHl rpadoB. YacTuunsie rpadsl,
noarpadsl, yactuuHbie noarpadsl. CesizHOCTh B Tpadax. M3omopdusm rpados. OTHOMICHHS Ha
MHOECTBax M rpadpl.

7. Omepaunuu Han rpadamu Cymma rpados. [lepeceuenune rpador. Kommosumnus rpados.
TpansutuBHOe 3aMbikanue rpadoB. JlekapToBo mpousBeneHue rpados. JlekaproBa cymma
rpados.

8. Xapaxkrtepuctuku rpadoB. MaTpuubl CMEXHOCTH U UHITUACHIUN TpadoB. Ctenenu rpados.
[{ukmomMaTuuecKkoe 4YHUCI0. XpOMATUYECKOE 4YHMCIOo. MHOXKECTBAa BHYTPEHHEW M BHEUIHEU
YCTOMYHBOCTH.

9. XapaxktepucTuku pacctosHuii B rpadax. OTKIOHEHUE, OTKIOHEHHOCTh, PAINyC, TUAMETP,
neHTp u nepudepuiiHbie BepmuHbl rpada. OmpeneneHue nyrteil B rpadax. AIropuT™m
Hetikctprel. O6xoxa rpada. DUaepoBbl e, ITUKIIbI, TyTH, KOHTYPHI.

10. TeopeTHKO-MHOXXECTBEHHBIC OTICPAIIMH PEISIIMOHHON anreOphl.

e

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

1. AnreGpa MHOXECTB.

2. bunHapHbIE OTHOUIEHMS.

3. CueTHbIE U HECUETHBIE MHOXKECTBA.

4. OcHoBHBIE (HOPMYIIBI KOMOMHATOPUKH.

5. Munumuzanus 0yaeBbIX QyHKIHA.

6. Omnepauuu Hax rpadamu .

7. OmnpeneneHue KpaTyalmmx myTei B rpage.

8. O6xox rpados. Onpenenenue xapakTepUCTHK TpadoB.
9. OCHOBHBIE ONIEpALIUHU PEISALIUOHHON anreophl.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETr0o Y4eOHOro mpolecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucnuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
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310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTEIBHBIC OLUCHOYHBIC MAaTCpHaibl, IICPCUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUI C OI'PaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DOopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOyUCHHS

C HapyLeHusAMH cltyXa

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHMEHHAs
poBepKa

C HapylIEHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE pPa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHbIE PabOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OIrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTpl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISIOIINMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHIAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JIUI[ C OTPAHUYEHHbIMH

BO3MOKHOCTHAMH 310POBbA U HHBAJIUI0B

Jlis mun ¢ OrpaHMYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS U MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOMH (hopMe ¢ yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIyX;

— MPeI0CTaBICHUE 3aJaHUs C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BpEeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyyamomuxcs mpeaycMaTpUBaETCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33aJJaHUs, 2 UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCHOJIH30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 AUCLUUILIMHE MPEIyCcMaTPUBACT MpeAocTaBleHne nHpopManuu B popmax,
a/IalITUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HHPOPMALIUH:

J1s iuu ¢ HapylIeHUsIMU 3PeHMA:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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