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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,
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).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moaynis HanpaBlIeHUs MOATOTOBKH.

Nunexc qucuumiunael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 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-1.2. Ymeer
IUIAHUPOBATh U
dbopmynupoBaTh 3a1a41
UCCJICIOBaHMSI, PEIIaTh
CTaHJapTHBIC
pohecCHOHAIILHBIC 3aJ1a4H C
NpUMEHEHHUEM
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHU,
METOJIOB MAaTEMaTU4YEeCKOTO
aHaJIM3a U MOJICJIMPOBAHUS

YMmeer ianupoBaTh U GOpMyITHPOBATH
3a/1a4d UCCJIEN0BAHMS, peIIaTh CTaHAapTHbHIE
npodeCCHOHATBHBIC 321241 C IPUMEHEHUEM
OCHOB JIUCKPETHOW MAaT€MAaTHKHU

OIIK-1.3. Biageet HaBRIKaMU
TEOPETHUECKOTO 1
AKCIIEPUMEHTAILHOTO
HACCIIENOBAHUSA OOBEKTOB
npodecCuoHaIbHON
JIeITEIIbHOCTH,
MaTeMaTH4eCKOro
MOJICIIUPOBAHUS PA3TUIHBIX
MIPOIIECCOB

BrnaneeTr HaBbIKaMU MMOCTPOEHUS MOJEIIEH
JIUCKPETHBIX CHCTEM

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MAaTEMATUKHU,
(bU3KKY, BEIYUCTUTENLHON
TEXHUKHU U
MPOrPaMMUPOBAHHUS

3HaeT OCHOBBI ,Z[HCKpGTHOfI MaTEMAaTUKHU

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-8.3. Baageer
ANTOPUTMUYECKUMH SI3BIKAMU
IPOrpaMMHUPOBAHUS,
HaBbIKaMU OTJIAJIKH U
TECTUPOBAHUS
paboTOCIIOCOOHOCTH
MIPOrpPaMMBbI

BrnaneeT anropuTMHUECKUMH SI3BIKAMHU
IPOTPAaMMHUPOBaHUS, HABBIKAMH OTJIAJIKUA U
TECTUPOBAHUS PAOOTOCTIOCOOHOCTH
IPOTPaMMBI ¢ TPUMEHEHHUEM TUCKPETHOM
MaTeMaTHKH

OIIK-8.2. YMmeeT cocTaBiATh
QITOPUTMBI, pa3pabaThIBaTh
porpaMMbl Ha
AITOPUTMUYECKUX SI3BIKAX
pOrpaMMUPOBAHUS,
TECTHPOBATH
paboToCcrnocoOHOCTh
pOTrpaMMBbl, UHTETPUPOBATh
POTPaMMHBIC MOJTYJTH

YMeeT COCTaBIISATh AITOPUTMBI,
pa3pabaThIBaTh IPOrpaMMbI Ha
ANITOPUTMUYECKUX S3bIKAX
NpOrpaMMHPOBAHHS, TECTHPOBATh
paboTOCIOCOOHOCTH MPOrPAMMBI,
UHTETPHUPOBATH IPOTPAMMHBIE MOJTYJIH C
NPUMEHEHHEM JTUCKPETHOH 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 IT0 BUIaM YUY€OHOU ACSTEIbHOCTH

Bceero |Cemectpsl

Bunpl yueOHO# nesTenbHOCTH
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 3auery 36 36
IToaroroBka K TECTUPOBAHUIO 4 4
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 18 18
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 6 6
O0mas Tpy10eMKOCTh (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 21 43 OIIK-1, OIIK-8
2 OCHOBBI KOMOMHATOPHOTO 8 6 15 29 OIIK-1, OIIK-8
aHanu3a.
3 bynesa anre6pa. 8 6 15 29 OIIK-1, OIIK-8
4 Teopwus rpados. 10 12 21 43 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.
Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

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.
TaOuiia 5.6 — Buabl caMOCTOSITEIbHOM PaOOTHI, TPYA0EMKOCTh M (POPMHUpYEMbIe KOMICTCHIINN

Ha3Banus .
Bunel camocrositensHo | TpynoeMkocTs, | dDopMupyembie
paznesnos (Tem) AGOTLL 4 KOMITETOHIIHI DopMBI KOHTPOJIS
JUCIUTTAHBI p
1 cemecTp
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1 Teopus [ToaroroBka k 3aueTy 10 OIIK-1, OIIK-8 3auér
MHOKCCTB. IToaroroBka k 1 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-1, OIIK-8 KoHnTponbHas
KOHTPOJIbHOHM paboTe pabota
Brinosinenue 6 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTr0 3aaHUS 3a/laHne
[ToaroToBka Kk yCTHOMY 2 OIIK-1, OIIK-8 YcTHbIi onpoc /
orpocy / cobece10BaHUIO cobeceoBanue
Hroro 21
2 OCHOBBI [ToaroroBka k 3auety 8 OIIK-1, OIIK-8 3auéT
KOMOMHATOPHOIO | [ToAroToBKa K 1 OIIK-1, OIIK-8 TectupoBanue
aHaliisa. TECTUPOBAHUIO
ITogroroska k 2 OIIK-1, OIIK-8 KonTponsHas
KOHTPOJIbHOH paboTe pabota
Brinosinenue 3 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTr0 3aaHUs 3a/1aHne
[ToaroToBka Kk yCTHOMY 1 OIIK-1, OIIK-8 YcTHbIi onpoc /
orpocy / cobece0BaHUIO cobeceoBanue
Hroro 15
3 bynesa anrebpa. |[ToaroroBka k 3a4ery 8 OIIK-1, OIIK-8 3auéT
IToaroroBka x 1 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-1, OIIK-8 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Brinosinenue 3 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTr0 3aaHUs 3a/laHne
[ToaroToBka Kk yCTHOMY 1 OIIK-1, OIIK-8 YcTHbIi onpoc /
orpocy / cobece10BaHUIO cobeceoBanue
Hroro 15
4 Teopus rpacdos. |[loaroroska k 3aueTy 10 OIIK-1, OIIK-8 3auéT
IToaroroBka x 1 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
[Tonroroska k 2 OIIK-1, OIIK-8 KontponbHas
KOHTPOJIbHOM paboTe pabota
Brinosinenue 6 OIIK-1, OIIK-8 [IpakTrueckoe
MPaKTUYECKOTr0 3aaHUs 3a/laHne
[ToaroToBka Kk yCTHOMY 2 OIIK-1, OIIK-8 YcTHbIi onpoc /
orpocy / cobece10BaHUIO cobeceoBanue
Hroro 21
Uroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHN
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Buner yaeOHoiM
dopmMmupyemeie JEATEIIbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIIUH Jlex. ITpaxk. Cawm.
3aH. 3aH. pao.
OIIK-1 + + + 3auér, KonrponbHas pabora, Y cTHbII onpoc /
cobecenoBanue, [IpakTrueckoe 3amganue,
TectupoBanue
OIIK-8 + + + 3auét, KonrponpHas paborta, Y CcTHEIH ompoc /
coOecenoBanue, IIpakTnueckoe 3ananue,
TectupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLlEHKH YCIIeBAeMOCTH 00y4YaloIIuXCs
6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbsHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . MaxkcumanbHbIN
MakcumanbHbII MaxkcumanbHbIN
0aut 3a mepuosa Bcero 3a
DopMbI KOHTPOJIS 6ami Ha 1-yto KT ¢ | Gamn 3a nepuoa
mexny 2KT n Ha CeMeCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ cemMecTpa
1 cemecTp
3auér 12 12 12 36
KonTponbhas pabota 5 5 5 15
YcTHBIH ompoc / 5 5 5 15
cobeceoBanue
[TpakTnueckoe 3agaHue 5 5 5 15
TectupoBanue 6 6 7 19
Hroro makcumym 3a 33 33 34 100
nepHo
Hapacratomum urorom 33 66 100 100

6.2. IlepecueTr 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

banbl Ha 1aTy TEKyIero KOHTPOJIs Ouenka
> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha maty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK

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 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIU4HO)

4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. JInckpetHas Matemaruka: YueOHoe mocooue / B. I'. bapannuk, E. B. Uctureuesa - 2015. 137 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/5743.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. HQuckperHas maTeMatuka: YueOHoe mocobue / 3. A. CmbicnoBa - 2000. 116 c. [DnexTpoHHBIN
pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/28.

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

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. JQuckperHas matemaTuka: MeToau4yeckue yKa3aHusl JJi BbIIOJHEHUS MpaKTHUYeCKuX padbot /
B. I'. bapannuk, E. B. Uctureuesa - 2015. 15 c. [DnexkTpoHHblil pecypc]: — Pexum npocrymna:
https://edu.tusur.ru/publications/5063.

2. JluckpetrHass MmaTeMaTuka: MeToaMYECKUEe yKa3aHHUs IO caMocTosiTenbHON padorte / B. T
bapannuk, E. B. UctureueBa - 2015. 14 c. [DaekTpoHHbIH pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/5064.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbI ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYarOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
8.1. MatepuaibHO-TeXHHYECKOe H IPOrpaMMHoe obecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAILIUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C JOCTaTOYHBIM
KOJIMYECTBOM IIOCAIOUHBIX MECT JJi y4eOHOM rpyIibl, 000py10BaHHAs JOCKON U CTaHIapTHON yueOHOU
MeOenpto. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISIAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M POrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOpHUH (KOMIBIOTEPHBIE KIACCHI),
PacooKEHHBIC IO apecaM:

- 634050, Tomckas o6mnacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH
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Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIONIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Haspanus pasaenos (Tem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Teopust MHOXKECTB. OIIK-1, OIIK-8 |3auér [lepeuenb BOIIPOCOB J1st
3a4era
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUI)
KOHTPOJIbHBIX padoT
YcTHbli onpoc / [IpumepHBIil nepeyeHb
cobeceoBaHne BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 OCHOBBI KOMOMHATOPHOTO OIIK-1, OIIK-8 |3auér ITepeuens BOIpOCOB AJist
aHanu3a. 3aueTa
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
YcrHblit onpoc / [IpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
[IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
3 bynesa anre6pa. OIIK-1, OIIK-8 |3auér [lepeuenb BonpocoB Jyist
3aueTa
KonTponbsHas [IpumMepHbIil TEpeYeHb
pabora BapUaHTOB (3aJaHui)

KOHTPOJIBHBIX paboT

YcTHblii onpoc /

IIpuMepHBIii epeyeHb

cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / cobece1oBaHUS

[IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI

3a/1aHNe

TectupoBanue [IpumMepHbIii IEpeYeHb

TECTOBLIX 3aJaHUN
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4 Teopwus rpados. OIIK-1, OIIK-8 |3auér [Iepeuyens BonpocoB i

3aueTa
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

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

OCHOBHBIE NOHATHS TEOPUH MHOXKECTB. OCHOBHBIE TepMUHBL. Onepanuu HaJl MHOKECTBaAMHU.
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-MHOKECTBEHHBIC OTICPAIMH PEISIIUOHHON anreOphl.

e

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

TeMbl MPaKTUYECKUX 3aJaHUN

1. AnreGpa MHOXECTB.

2. bunHapHbIE OTHOUIEHMS.

3. CueTHbIE U HECUETHBIE MHOXKECTBA.

4. OcHoBHBIE (HOPMYJIIBI KOMOMHATOPUKH.

5. Munumuzanus 0yiaeBbIX QyHKIHA.

6. Omnepauuu Hax rpadamu .

7. OmnpeneneHue KpaTyalmmx myTei B rpage.

8. O6xox rpados. Onpenenenue xapakTepUCTHK TpadoB.
9. OCHOBHBIE OTIEpALIUHU PEISALIMOHHON anreophl.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

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

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

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

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

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

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

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

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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