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Bunbl yueOHOI nesTenbHOCTH 1 cemectp Bcero Ennnuner

Jlexk1MOHHBIE 3aHITHS 36 36 JacoB
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CamocTtosarenbHas pabora 72 72 4acoB
OO01mas TPyI0eMKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 1

Tomck

CornacoeaHa Ha noptane Ne 55532



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).

Yacte Ostoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HanmpaBieHUs moAroToBku (special hard skills — SHS).

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 OIIK-1.1. 3HaeT 0cHOBBI 3HaeT OCHOBBI IUCKPETHOW MaTEMaTUKU

MPUMEHSITD MaTeMaTUKH, (PU3HKH,

CCTCCTBCHHOHAYYHBIC U BBEIYUCIIUTEILHON TEXHUKHA U

0011IeNH)KEHEPHBIC MIpOrpaMMHUPOBaHUS

3HAHHSA, METO/BI OIIK-1.2. Ymeer YMmeeT minaHupoBaTh U GOPMYIUPOBATH
MaTCMaTHICCKOTO [UIAHUPOBATH U 3aJ1a4 UCCIIENOBAHUS, PELIaTh CTAHAAPTHHIE
aHajisa u dbopmyupoBaTh 3a1a41 npodeCCHOHAIBHBIC 33/1a41 C TPUMEHEHUEM
MOAEINPOBaHNA, HCCIIEIOBAHMA, PELIaTh OCHOB JIUCKPETHOM MAaTeMaTHUKHU
TCOPCTUUCCKOTO U CTaHIapTHbIE

SKCICPUMCHTAIBHOI'O npodeccuoHanbHbIE 3a/1a4H C

HCCJIEIOBAHUA B IPUMEHEHUEM

PO(hECCHOHATBHON €CTECTBEHHOHAYYHBIX U

AeATCIbHOCTH 00IIIeNH)KEHEePHBIX 3HAHUH,

METOJ0B MaTEMAaTUYCCKOI'O
aHajIn3a U MOACITUPOBaHUA

OIIK-1.3. Braneer HaBbikamu | Biazneer HaBbIKaMu OCTPOEHUS MOIENEN
TEOPETHUYECKOTO U JIUCKPETHBIX CUCTEM
AKCIIEPUMEHTAILHOTO
HCCIIEN0BaHuI OOBEKTOB
npodeccuoHaNBHOM
JIeSITEILHOCTH,
MaTeMaTH4YECKOTO
MOJEIIUPOBAHUS PA3TUUHBIX
MIPOLIECCOB

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUIL, 144 akageMHuecKUX 4acoB.

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

Ta6smmna 4.1 — Tpy10eMKOCTh JUCITUIUIMHBI 110 BUAAM YUYSOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Buyibl yueOHOM 1esTeIbHOCTH
qacoB |1 cemectp

KonTakTHas aynuTopHas padora o0y4yawoumuxcs ¢ npenogaparesieM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 72 72
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyieM, BCero
[ToaroroBka k 3auery 36 36
IToaroroBka K TECTUPOBAHUIO 4 4
[TonroroBka Kk KOHTPOJILHOU padoTe 8 8
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 18 18
[ToaroroBka Kk yCTHOMY OMpocy / co6eceJ0BaHHIO 6 6
OO0mas Tpya0eMKoOCTh (B 4acax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

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 21 43 OIIK-1
2 OCHOBBI KOMOMHATOPHOTO 8 6 15 29 OIIK-1
aHanu3a.
3 bynesa anre6pa. 8 6 15 29 OIIK-1
4 Teopwus rpados. 10 12 21 43 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

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

dopmupyemble
KOMIIETEHLIUH

1 cemecTp

1 Teopus OIIK-1

MHOXKECTB.

OcCHOBHBbIE TIOHATHUS TEOPUH MHOKECTB. 10
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.

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

CornacoeaHa Ha noptane Ne 55532




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 — Bubpl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYyEeMbIe KOMIETCHIIMH
Ha3zBanus .
pasenos (Tem) Bunsr camoctositensHol | TpynoemkocTs, | DopMupyembie DOpMEI KOHTPOS
JE— paboThI q KOMIIETEHIINH
1 cemecTp
1 Teopust [ToaroroBka k 3auery 10 OIIK-1 3auér
MHOXKCCTB. IToaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[Togroroska k 2 OIIK-1 KoHntposbHas
KOHTPOJILHOM padoTe pabora
Brinosninenue 6 OIIK-1 [IpakTnueckoe
MPAKTUYECKOIO 3aJIaHuUs 3a/laHue
IToaroroBka K yCTHOMY 2 OIIK-1 YcrHblit onpoc /
orpocy / cobece10BaHUIO cobecenoBaHue
Hroro 21
2 OCHOBEI [ToaroroBka k 3auery 8 OIIK-1 3auéT
KOMOMHATOPHOTO  |[JoAroTOBKA K 1 OIIK-1 TectupoBanue
aHaJIA3a. TECTUPOBAHUIO
[Toaroroska k 2 OIIK-1 KoHntposbHas
KOHTPOJILHOM padoTe pabora
Brinosnnenue 3 OIIK-1 [IpakTuueckoe
MIPAKTUYECKOI0 3aJIlaHuUs 3a/laHue
IToaroroBka K yCTHOMY 1 OIIK-1 YcrHslit onpoc /
orpocy / cobece10BaHUIO cobecenoBaHue
Uroro 15
6
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3 bynesa anrebpa. |[loaroroBka k 3adery 8 OIIK-1 3auét
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 2 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe paborta
Brinosinenue 3 OIIK-1 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3a/laHue
[ToaroroBka Kk ycTHOMY 1 OIIK-1 YerHbI# onpoc /
ompocy / cobece0BaHuI0 cobecenoBanne

Uroro 15

4 Teopus rpacdos. |I[loaroroBka k 3a4ery 10 OIIK-1 3auét
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 2 OIIK-1 KonTponbHas
KOHTpPOJIbHOH paboTe paborta
Brinosninenue 6 OIIK-1 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3a/laHue
[ToaroroBka Kk yCTHOMY 2 OIIK-1 YerHbI# onpoc /
ompocy / cobece0BaHuI0 cobeceoBanne

Uroro 21
Uroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
dopmupyembie Bunpl yueOHOIl nesTenbHOCTH
DopMBI KOHTPOJIS
KOMITIETEHIIMH JIek. 3aH. |IIpak. 3aH. |Cam. pad.
OIIK-1 + + + 3auét, KonrponpHas pabora, Y CTHBII onpoc
/ cobecenoBanue, [IpakTrueckoe 3agaHue,
TectupoBanue

6. PeiiTunronas cucrema AJIsl OHEHKH YCIIEBAEMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbII MaxkcumanbHbIN
0aJut 3a epuos Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gayn 3a mepuon
mexay 2KT u Ha ceMecTp
Hauana cemectpa | Mexnay 1KT u 2KT
KOHEII cemecTpa
1 cemecTp
3auér 12 12 12 36
KonrtponsHas padora 5 5 5 15
YcTHBIH ompoc / 5 5 5 15
cobecenoBanue
[TpakTnueckoe 3agaHue 5 5 5 15
CornacosaHa Ha noprtane Ne 55532 7



TectupoBaHue 6 6 7 19
Nrtoro makcumym 3a 33 33 34 100
Mepuo.I

Hapacratommm urorom 33 66 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabmuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
Banibl Ha 1aTy TeKymero KOHTpOIIs Onenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OanioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAULIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. duckperHas matematuka: Yue6Hoe nocodue / B. I'. bapannuk, E. B. Uctureuesa - 2015. 137 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5743.

7.2. lonotHUTEIbHAS JTUTEPATYPa

1. Iuckpernas mateMarnka: YueoOHoe nmocobue / 3. A. Cmbiciosa - 2000. 116 c. [DaeKkTpOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/28.

2. JluckpeTtHas MmateMaruka: Yuebnoe nmocodue / E. @. Kuranosa - 2014. 98 c. [DnexkTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5864.

7.3. YueOHO-MeTOAMYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHEe IOCOOH

1. JluckperHas maTeMaTuka: MeTONUYECKHE YKA3aHUsI ISl BBITIOJHEHUS MPAKTUIECKUX padboT /
B. I'. bapannuk, E. B. Uctureuesa - 2015. 15 c. [DnekTtponnsiii pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/5063.

2. luckpeTHas mMaTeMaTuka: MeToauyeckue yKazaHus IO CaMOCTOATeNbHOU pabore / B. T
bapannuk, E. B. Uctureuesa - 2015. 14 c. [DaekrpouHsli pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/5064.

7.3.2. Y4yeOHO-MeTOAUYEeCKUE MOCOOUS A JIHI
€ OTPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIHI0B
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

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

VYueOHast aytuTOpHst: yueOHast ay TMTOPHSI UTS TPOBEACHUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, TOMEIIEHUE IS TIPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALNH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOMN
atrectanuu; 634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 130 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- nTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
pacmoioKEHHbIE IO aJpecam:

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

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

- 634034, Tomckas ob6nacth, r. 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.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Taduure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Teopust MHOKECTB. OIIK-1 3auér [Iepeyens BOonpocoB 11t
3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BapHaHTOB (3aaHUI)

KOHTPOJIBHBIX PadoOT

VYcrHbI# onpoc /

[IpuMepHBIii TIEpedeHb

cobeceqoBaHue BOIIPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs

[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI

3a7aHue

TecTtupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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2 OCHOBBI KOMOMHATOPHOTO OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
aHanu3a. 3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
YcrHblit onpoc / IIpuMepHBIi IepeyeHb
cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
3 bynesa anre6pa. OIIK-1 3auér IIepeuyens BonpocoB 11t
3aueTa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
YcTHbI# onpoc / [IpumMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOTO
ompoca / cobecenoBaHUs
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
4 Teopus rpados. OIIK-1 3auér [Iepeuens BOIIPOCOB It
3a4era
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)

KOHTPOJIBHBIX PaboOT

YcrHsii onpoc /

[IpumepHBIil nepeueHb

co0ecenioBaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs

[TpakTueckoe Tembl IpaKTUUECKUX 3a0aHUN

3aJjaHue

TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YZOBJIETBOPUTENIBHO) |M3YUEHHBIHN 3JIEMEHT COAEPIKAHUSL PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

. Uemy paBHa MomHOCTh MHOXecTBa M={1,2,3,4,5,6}: a) 36; b) 64; c) 6.

. Uemy paBHa MOIIHOCTH Oysieana MHOKecTBa M={1,2,3.4,}: a) 4; b) 16; c) 64.

3. Haiitu nexaptoBo npousBeaenne XxVY, ecnu X={a,b}, Y={c,d}: a) {(c,a),(d,a),(c,b),(d,b)}; b)
{(a,c),(a,d),(b,c),(b,d)}; ¢) {(a,a),(b,b),(c,c),(d,d)}.

4. lano oTHoweHUEe « X-y>2 » Ha MHOoxecTBe M={1,2,3,4,5,6}. Onpenenure napsl,

NpUHAAJEKAIIUE 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) } .

5. HdaHo oTHomIeHUE « X+y>7 » Ha MHOkecTBe M={1,2,3,4,5,6}. Onpenenute ero CBOMCTBA: a)

N —
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AaHTUPE(PIEKCUBHOCTh, AHTUCHMMETPUYHOCTH; b) TPaH3UTHUBHOCTH, IMOJHOTA; C)
CUMMETPUYHOCTb.

6. Omnpenenenue OyneBoi GyHKIUK: a) GYHKIHS ABYX NMepeMeHHbIX; b) dbynkuus f (x1,...,xn),
npuHUMarouias Asa 3HadeHus: 0 u 1 u 3aBUCsIIas OT NEPEMEHHBIX, KaXaasi U3 KOTOPBIX MOXKET
npuHuMath 3HaYeHus 0 u 1; ¢) dynkmus f (x1,...,Xxn), mpuHUMAIOIIAsi €IMHCTBEHHOE 3HaueHue 1
Y HE 3aBUCSIIAs OT IEPEMEHHBIX.

7. Kak Ha3bIBaeTcs BepinHa rpada, He MHIIMICHTHAsI HUKakoMy peopy rpada? a) u301upoBaHHOM;
b) CMEXHOI; ) HYJICBOM.

8. DunmepoBoii nenpio rpada G(X) Ha3BIBAETCSA: a) MPOCTas IEMb, BKIIOYAIOIAs BCE BEPIITUHBI
JIAHHOTO KOHEYHOT0 HeopueHTUpoBaHHOTO rpada G(X), HO UMeroIas pa3IudHbIe HAYaIo0 X1 U
KOHeII XJ; b) mpocTas 1iens, BKIIroJaromas Bce pedpa JaHHOTO KOHEYHOTO HEOPUEHTUPOBAHHOTO
rpada G(X), HO uMeroIas pa3IuYHbIC HAYaJIO X1 U KOHEII Xj; C) IIeTh, BKJIIOYaroIas Bce pedpa
JTAHHOT'O KOHEYHOTO HeopueHTHpoBaHHOTO rpada G(X), umeronias Hayaao u KOHEIl B BEpIIUHE
X1.

9. IlonupiM HeOpHEHTHPOBaHHBIM Tpadom HazwiBaerca rpad U(X): a) pedOpamu KOTOpPOro
SIBJISTFOTCS BCEBO3MOXHBIE Taphl g(X1, Xj) IS ABYX BO3MOXHBIX X1 ,X] MPUHAIEKAIIUX
MHOXECTBY X, TJI¢ 1 HE paBHO J; b) peOpaMu KOTOPOTO SIBJSIOTCS] BCEBO3MOXKHBIE TTaphI g(Xi, X],)
JUTISL TPEX BO3MOXKHBIX X1, X], XK MpUHAIeKAIUX MHOKECTBY X, TJ/I€ 1 HE paBHO ] He paBHO k; ¢)
pedpo g(xi, Xi), y KOTOPOro HavajbHass U KOHEUHAsl BEPITUHBI COBMAIAOT.

10. [uxmaom rpacda Ha3bIBaeTCs: a) KOHEYHAs IIelb, €CJIM BCe pebpa B HEW pa3auyHbl; b) KOHEUHAsS
LeMb, €CJIM B HEW HU OJJHA U3 BEPUIMH HE MOBTOPSETCA; C) KOHEYHAs LIeNb, HAaUMHAIo[ascsa Ha
HEKOTOPOHW BEpPIINHE X1 M OKAHUYMUBAIOIIASCS HA TOM K€ BEpIINHE.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OcHOBHBIE OTIpeIeNIeHUs] TEOPUU MHOKECTB. CIIOCOOBI 33/1aHUSI MHOYKECTB.
Juarpammsl Diinepa. Onepanuu Hai MHOKECTBAMHU.

PazOuenne MHOKeCTBa Ha MTOJIMHOXKECTBA.

JlexapToBO MPOU3BEECHUE MHOKECTB.

IlonsTre oTHOLIEHNS HA MHOKeCTBax. CBOMCTBA OTHOLIEHUH.

OcHOBHbBIE BU/IbI OTHOIIEHUI Ha MHOKECTBAX.

Koneunsble 1 GeCKOHEUHbIE MHOKECTBA, UX CBOWCTBA.

Omnepanuu pessiMOHHON anreOpsl.

. Omnpeznenenue yncia coueTaHU U EPECTAHOBOK.

10. OGmwue nousTHs Teopuu rpagos. CriocoOsl 3aanus rpada.

11. Ces3HOCTh Tpada.

12. M3omopodusm. ITnockue rpadsr.

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

14. OrHouIeHUSs HA MHOXKECTBAX U I'padbl.

15. Matpuiisl CMEXHOCTH U MHIMIACHIMN Tpada.

16. OObenuHeHue U nepeceveHue rpados.

17. JlexapToBo mpousBeaeHue rpados.

18. XapakTepuCTHKH paccTOSHUH B rpadax.

19. Anroputwm [IefKCTpHI Oonpenienenus KpaTyallux myTei B rpade.

20. Diinepossl Lenu, HUKIbL. TeopeMsl Diliepa.

2]1. I'aMHUIBTOHOBBI L€, LIMKIIBI, ITyTH, KOHTYPHI.

22. Ompenenenue OyneBoii ¢pyHkuuu. CrocoOsl 3aanus OyneBoil pyHKIUH.
23. TIlpencraBnenue OyneBol (GyHKIMHU B TU3BIOHKTUBHONH HOPMAaJIbHOH Gopme.
24. TlpencraBnenue OyneBol (yHKIUU B KOHBIOHKTUBHON HOPMaJIbHOHM (Gopme.

V0N 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 MHOXxecTBe M={1,2,3,4,5,6}. Onpenenure ero
cBoiicTBa. Brinmumure napsl, npuHaAiekaliue 3aJaHHOMY OTHOIIEHUIO.

3. Iloctpouts Oynean MmHOkecTBa M={a,b,c,d}.

4. PemmnTh 3ajavy ¢ MoMoOIIpi0 auarpamm ODinepa-Benna. Ha mepBom kypce obyuarorces 200
CTYJ€HTOB, CpEIM HUX 55 3aHUMAIOTCS KUBOMUCHIO, 61 — My3bIKOH, 68 — ciopToM, 32 —
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KUBOIKCHIO U MY3BIKOU, 24 — MY3bIKOH ¥ CIOPTOM, 18 — KHUBOMHUCHIO U CIOPTOM, 7 YEITOBEK
3aHHMMaeTcs BCEMH TpeMs BUIaMu AeatenabHocTH. HaliTu: a) CKOJNBKO 4eNOBEK HHYEM HE
3anuMaeTcs? 6) CKOJBKO 4YEJIOBEK 3aHMMAETCS TOJbKO cropToM? B) CKOJBKO YEIOBEK
3aHUMAETCSI MYy3bIKOH U KUBOIKCHIO, HO HE CLIOPTOM?
5. Tloctpowuts rpad oTHOMmIEHUS «X+y>7» 3a1aHHbId HA MHOKecTBe M={1,2,3,4,5,6}. HaiinuTe:

MaTpHILy CMEXHOCTHU (BEPIIHH);

MaTpHIly UHIIHIEHTHOCTH;

MaTpHILy OTKJIOHEHUH (PacCTOSHUN);

BEKTOP OTKJIOHEHHOCTEH (yIaJICeHHOCTEN);

paauyc, 1uaMeTp, UeHTp, nepudepuiinbie BEpIINHBI,

YUCIIO BHYTPEHHEW M BHEIIHEW YCTOMYUBOCTH.

9.1.4. lIpuMepHBI NepevYeHb BONPOCOB /ISl YCTHOTO Onpoca / codece0BaHUsA

1. OcHOBHBIE NOHATHS TEOPUU MHOKECTB. OCHOBHBIE TepMHUHBI. Onepanuu HajJ MHOKECTBaMHU.
CaoiicTBa oneparuii.

2. OrHoweHus Ha MHOXkecTBaX. [IoHsATHE OTHOIIEHUS HA MHOXecTBE. CBOMCTBA OTHOIIEHUH.
Bunsr otHOmeHuit. OToOpaskeHuss MHOKECTB.

3. OcHOBHbBIE OHATHA U ONEPALUN KOMOMHATOPHKH.

4. bynessl pynkuuu. Onpenenenue OyneBoi GyHKIUHU. ByneBsl GyHKIIMN OJHOMN MEpeMEHHOM.

byneBsl pyHkuum AByX mnepeMeHHBIX. CBOWCTBa 3J€MEHTAapHBIX OyNEeBBIX (YHKIHM.

[IpencraBnenne OyneBbIX (QYHKIUNA B COBEPIICHHBIX JAM3IBIOHKTUBHON M KOHBIOHKTHBHOMN

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

MuHUMU3AUS TU3BIOHKTUBHBIX HOPMAJbHBIX (HOpM.

CHHTE3 TOTHYECKUX CXEM.

6. OcHoBHbIe onpeneneHus Teopuu rpados. CrnocoObl 3ananus rpada. OpueHTUPOBAHHBIE U
HEOpUEHTHUPOBaHHbIC I'padbl. Llenu, HUKIBI, TyTH, KOHTYpPHI rpados. YacTuuneie rpadsl,
noarpadsl, yactuuable noarpadsl. CBa3HOCTH 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 rpagoB. MaTpuisl CMEXHOCTH U MHIUACHIHNHA rpados. Ctenenu rpagos.
[Muknomaruueckoe 4yuciao. Xpomaruyeckoe 4yucio. MHoKecTBa BHYTPEHHEN U BHEUIHEH
YCTOMYUBOCTH.

9. XapakTepucTUKHU paccTosiHU#M B rpadax. OTKIOHEHUE, OTKIOHEHHOCTh, PaJnycC, TUaMeTp,
HeHTp u nepudepuiinpie BepmuHbl rpada. Onpenenenue nyreir B rpadax. AIroputrm
Heiikctpsl. O6xox rpada. DiaepoBsl 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. Munumwuzanus OyJeBbIX (yHKIIHA.

6. Omnepanun Haja rpadamu .

7. OmpeneneHue KpaTyaimmx myTei B rpade.

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

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

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

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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