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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHue TEOPETUYECKUX OCHOB U MOJTYYCHHE MPAKTUUECKUX HABBIKOB B PEIICHUU 3a4ad 110
0a30BbIM pa3jenaM AUCKPETHOM MaTeMaTUKH: TEOpHs MHOXXECTB, OMHapHbIE OTHOIICHUS,
KOMOMHATOpHKa U Teopusi rpados.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHue y CTyAEHTAa 3HAHUN OCHOBHBIX MOHATHHA, aKCHOMATHUKU JUCKPETHOM
MaTeMaTUKH, MOHATHUI MHOKeCTBa, OMHAPHOTIO OTHOUIEHHS; O TUIAaX 0TOOpa B KOMOMHATOPUKE; BUIAX U
rpadoB U UX MpeaAcTaBiIeHUsIX B OBM.

2. [lonyueHnue CTyAe€HTaAaMH HABBIKOB NMPUMEHEHHS HU3YUEHHBIX METOJOB AJs pPEIICHUS
MPaKTHYECKUX 3aJlay, MOJb30BaHUS pacyeTHbIMU (OpMyJlaMH, TeOpeMaMHU, TaOIUIaMU MIPU PEIICHUH
3a/1a4 TUCKPETHOW MaTeMaTHKH.

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
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YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT crocoObl 3aJJaHUsT MHOXKCSCTB,
OCHOBHBIE ONEPAIH HAJ HUMH; OTHOIICHUS
MEXy JIEMEHTaMU MHOKECTB, HX CBOHCTBA
Y BH/Ibl OTHOILICHUH; OCHOBHBIC MTOHSATHS
KOMOWHATOPHUKH, METOBI PEIICHUS
KOMOWHATOPHBIX 33/1a4; OCHOBHBIC
KOMOWHATOPHBIE KOH(PUTYpAIIH; OCHOBHBIE
MOHATHUS TeOpUH rpadoB, CBA3HBIE rpadbl,
nzomophusm rpados.

VK-1.2. YMmeeT npuMeHsITh
METOJMKH MTOUCKa, cOopa u
00paboTku nHbOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(bOpMalnu, MOTYyYECHHOU U3
pa3HbIX UCTOYHUKOB

YMeeT MPUMEHSATD MOJI0KEHUSI K METOIBI
JIMCKPETHON MaTEeMaTUKH JJisl (hopManu3auu
MPaKTUYECKHUX 3a/1a4 B TEPMUHBI
JMCIUTIIMHBI; PeIIaTh 3a/1a4, UCIIOJIb3YsI
WHCTPYMEHTBI U METOJIbI JUCKPETHOMN
MaTeMaTHUKHU.

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIHu3a U
CHHTE3a HH(pOpMaLUH,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3IuYHbIC BAPUAHTEI
peLeHHsI TOCTABICHHBIX
3a1a4

Brnaneet HaBbIKaMu MMOCTPOCHUA
MaTeMaTUYECKUX MOoAeIeH PCaJIbHBIX
CI/ITyaI_[I/Iﬁ U pCHICHUA 3a/la4 UHCTPYMCHTAMHU
" CPpCaACTBAMHA IIPICKpGTHOﬁ MAaTCMAaTHKHU.

OobmenpodeccuoHaNbHbIE KOMIIETEHIMU

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM TUCHUIIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecKknx 4acos.
Pacnpenenenue Tpya0eMKOCTH JUCIUIUIMHBI 110 BHIaM YU4eOHOU JEATEIBHOCTH MPEJACTABICHO B
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tabymue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUYSOHOM eI TeIbHOCTH
o Becero  |CemecTpbl
Bunel yueOHOI nesTebHOCTH
4acoB 2 ceMecTp
KonTakTHas aynuTopHasi padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4aOMIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ nNpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 22 22
BrinosHeHne MHAWBUAYAIBHOTO 3a1aHuUs 20 20
[ToaroroBka Kk KOHTPOJIBHOM paboTe 20 20
[TonroroBka k 3aueTy 10 10
3




OO0mas Tpy10eMKoOCTh (B 4acax)

108

108

Oobmas TpynroeMKocTh (B 3.€.)

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmure 5.1.
Ta6yuma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH
HazBanus pasnenoB (Tem) Jlexk. [Ipak. Cawm. Bcero vacos dopmupyemble
TUCLUAIUINHBI 3aH., 9 | 3aH.,4 | pad.,u |(0e3 3Kx3ameHa) KOMIIETEHIU
2 cemecTp
1 OcHOBBI TEOPUU MHOXKECTB 4 4 14 22 YK-1
2 buHapHbI€ OTHOLICHUS 4 4 14 22 YK-1
3 DneMeHTHI peNssLuOHHON 2 2 10 14 YK-1
anreOpbl
4 KomOuHaTopuka 4 4 16 24 YK-1
5 OcHOBBI TeOpuH rpadoB 4 4 18 26 YK-1
Htoro 3a cemectp |18 18 72 108
Uroro|18 18 72 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TadywmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIIMHBI (B T.Y. 11O JICKIIHSIM)

TpynoemkocTsb
Hazpanus paznenoB | Coneprxanue pa3aenoB (TeM) IUCHUIUIMHEI (B dopmMmupyemsble
(TemM) MUCTIMIUTAHBI T.4. 10 JICKIIHSM) (MeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), U
2 cemecTp
1 OcHoBbl Teopun  |IlonsiTe MHOMXKecTBa. CriocoObI 3a1aHUS 4 YK-1
MHO’KECTB MHOK€CTB. OCHOBHBIE OIIPEAEICHUS.
Omnepanyu Hajl MHOXecTBaMu. /lnarpaMMel
Diinepa-Benna. CucteMbl MHOXECTB. 3aKOHBI
asreOpbl MHOXKECTB.
Hroro 4
2 bunapHsbie JlekapTOBO MpPOU3BEICHUE MHOKECTB. 4 YK-1
OTHOIICHHUS Onpenenenre OMHAPHOTO OTHOILIEHUS.
CrniocoOsI 3a/1aHusi OMHAPHOTO OTHOIICHHUS.
CaoiictBa oTHOHIEHUI. OTHOLLIEHKE
SKBHUBaJIEHTHOCTU. OTHOLICHHE MOPSIKA.
HUroro 4
3 DnemeHTHI OTHOLIEHUS PeSILIMOHHON anreopshl. 2 YK-1
PENALMOHHON CriennanbHble Onepanyy Hajl pesiiMOHHbIMU
anreOpsl otHomIeHUsIMHA. CBsI3b ¢ 0a3aMu TaHHBIX
Hroro 2
4 Kombunatopuka |3anaun koMmOuHATOpUKU. OCHOBHBIE TOHATHS 4 YK-1
U npaBuiia KOMOMHATOpUKHU. THIBI BEIOOPOK.
Coueranus. Pazmemenus. [lepectanoBku.
bunom Herorona. ColicTBa OMHOMUATBHBIX
KO3 PHUIIHEHTOB
Hroro 4
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5 OcHoBsl Teopun | [Tonsitue rpada. Bunb rpados. 4 VK-1
rpa¢oB OpHEeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpa¢sl. CiocoObl 3amanus rpada. MaTpuist
rpada. I'padsl 1 OMHAPHBIC OTHOIICHHSI.
N3omopdusm rpados. [InanapHOCTb.
Casi3HoCTh. MapipyTsl Ha rpagax.
OHepoBbl LUKIIBI U LEMH.
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMmeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HasBanus paznenos (Tem) HanmeHnoBaHue NpakTHYECKUX T dopmupyemsbie
JUCLUIUINHBI 3aHATUN (CEMUHAPOB) PYAOCMKOCTE, 1 KOMIIETCHIINU
2 cemecTp
1 OcHOBBI TEOpUHN MHoxecTBa U Ollepalvy HaJl HUMU 4 YK-1
MHOXECTB HUtoro 4
2 bunapHbie OTHOLIECHHS | BUHapHBIE OTHOIIEHUS U UX CBOMCTBA 2 YK-1
bunapssle OTHOLIEHUS 2 YK-1
HKBUBAJIEHTHOCTH U TOPSI/IKA
HUrtoro 4
3 DneMeHThI OTHOUICHHSI PETSIIUOHHOMN areOphl 2 YK-1
PENALUMOHHON areOphl Htoro 2
4 KomOuHaTOpHKa Pemenne kKoMOMHATOPHBIX 33124 2 YK-1
Pemenne coctaBHBIX 2 YK-1
KOMOWHATOPHBIX 33]1a4
HUrtoro 4
5 OcHOBBI TEOpUU MarpuuHnsie npeacTaBiIeHus Tpados 2 YK-1
rpacos ['padbl u GuHApHBIE OTHOLICHUS 2 YK-1
HUrtoro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHbIe 3aHATHUSA

He npenycMoTpeHo y4eOHbBIM MI1aHOM

5.5. KypcoBoii npoexkT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEeMble KOMIIETEHIIMH MPECTaBICHBI B

5.6. CamocTosiTesIbHaAs1 padoTa

tadymue 5.6.
Tabmuia 5.6 — Buasl camocTosITensHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUU
Haszpanus .
Bunsl camoctostensrol | Tpynoemkocts, | @opmupyemslie
paznenoB (Tem) DopMBI KOHTPOJIS
paboTsl q KOMIIETEHIINHT
JTUCITUATITUHBI
2 cemecTp
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1 OcHoBsl Teopun |Iloaroroska k 4 YK-1 TectupoBanue

MHOECTB TECTUPOBAHUIO
Brimosaenue 4 VK-1 NunuBuayansHOE
WHIUBUTy TBHOTO 3a/1aHne
3a/TaHus
IToaroroBka k 4 VK-1 KonTponbHas pabota
KOHTPOJILHOM paboTe
[ToaroroBka k 3auery 2 YK-1 3auér
Htoro 14
2 bunapHsbie IToaroroBka k 4 VK-1 TectupoBanue
OTHOLLICHUS TECTUPOBAHUIO
Brimonnenue 4 VK-1 NunuBuayansHOE
WHUBUTyJIbHOTO 3a/1aHne
3a/1aHus
[ToaroroBka k 4 YK-1 KontponbHas padota
KOHTPOJIbHOU paboTe
ITogroroska k 3auery 2 YK-1 3auér
Hroro 14
3 DrneMeHTEl IToaroroBka x 4 VK-1 TectupoBanue
PENSAIMOHHOM TECTUPOBAHUIO
areopol Brmonnenue 4 VK-1 NunuBuayansHoe
WHJUBUTyaJIbHOTO 3a/1aHne
3a/1aHus
[ToaroroBka k 3auery 2 YK-1 3auér
Hroro 10
4 Kombunartopuka |[TonroroBka k 4 VK-1 TectupoBanue
TECTUPOBAHUIO
Brimonxnenue 4 VK-1 NunuBuayansHOE
WHUBUTyaJIbHOTO 3a/1aHne
3a/1aHus
[ToaroroBka k 6 YVK-1 KontponbHas padota
KOHTPOJIBHOU paboTe
ITogroroBka k 3auery 2 YK-1 3auér
Hroro 16
5 OcHoBbl Teopuu |[loaroroBka k 6 YVK-1 TectupoBanue
rpagoB TECTUPOBAHUIO
Brinosninenue 4 YK-1 NunuBuayansHoe
WHJUBUTyaJIbHOTO 3a/1aHne
3a/1aHus
[ToaroroBka k 6 YK-1 Kontponbnas padota
KOHTPOJILHOHM padoTe
[ToaroroBka k 3auerty 2 VK-1 3auéT
Hroro 18
Uroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CoOTBETCTBHE KOMHGTGHHHﬁ, Q)OpMpreMLIX npu U3yUYCHUU NUCHHUILIIMHBI, U BUIOB yqe6H0171
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JeATEeTLHOCTH MPEICTAaBIICHO B TabymIie 5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATHN
dopmupyemeie Buapl yueOHOM NesATEIbHOCTH
@OpMBI KOHTPOJISA
KOMIICTCHIINH Jlek. 3aH. |IIpak. 3an. |Cam. paO.
YK-1 + + + 3auér, UHnuBHayanbHOE 3a7aHKE,

Konrponsnas pabdora, TectupoBanue

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH

bannbHble oueHKH U1t POPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

Tabmuia 6.1 — baripHBIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcumanbHbIA MaxkcumanbHbIA
0a 3a mepron Bcero 3a
@®opMBbI KOHTPOJIS Oamn Ha 1-yto KT ¢ | Gasun 3a mepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
3auér 0 0 0 0
NunuBunyansHoOe 16 16 12 44
3a/1aHue
KonTponbhas pabota 10 10 10 30
TectupoBanue 10 8 8 26
HToro MakcumyM 3a 36 34 30 100
epuos
Hapacratomum ntorom 36 70 100 100
6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIIEHKH 32 TEKYIIHH KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 10 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMabHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02J1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)

4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)

3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO)

Huxe 60 0amwios

F (HeynoBIeTBOPUTEIHHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. HoBukoB, ®enop AnekceeBud. [luckpeTHas MaTeMaTHKa sl MPOTPAMMUCTOB : YueOHOe
nocobue nms By30B / @. A. HoBukos. - 2-e uzg. - CII06. ; M. ; Hwxkuuit HoBropon : ITurtep, 2007. - 363[5]
c. (Hamnuue B ouomoteke TYCVYP - 80 3k3.).

2. Mukonu C.B. [luckpeTHas maTemaTHka ajs OakaiaBpa: MHOXKECTBA, OTHOIICHHUS, QYHKLIUH,
rpadsl: yueb. mocodue. — CII6.: JIAHD, 2012. — 192 ¢ [DnekTpoHHBIH pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/168465.

7.2. JlonosiHUTEIbHAS JJUTEpaTypa

1. Manbues, 1. A. JluckpetHas maTemaTuka : yueOHoe mocooue ajist By3oB / M. A. Manbues. — 3-
e u3a., crep. — Cankr-IletepOypr : Jlans, 2021. — 292 ¢. — ISBN 978-5-8114-8615-1. — Tekcr :
ANIEKTPOHHBIN // JIaHb : PIEKTPOHHO-OMOMMOTEYHAsT cUcTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocrytma: https://e.lanbook.com/book/179040.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. I[I/ICKpCTHaﬂ MaTreMaTuka: MCTOIH/I‘-IGCKI/IG YKa3aHus K NPAKTHYCCKUM 3aHATHAM U OpraHu3alnn
camocrositenbHoU padotsl / JI. . CununnoBa - 2018. 36 c. [DnekTpoHHbIH pecypc|: — Pexum mocryma:
https://edu.tusur.ru/publications/8099.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0YHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHON yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIISAAHBIE TTOCOO0US, 00eCIIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Jlabopatopus "UndbopmaTtnka u mporpaMMmupoBaHue": ydyeOHas ayIuTOPHUS IJIsI TPOBEIACHUS
3aHATUH MPAKTUYECKOTO THIIA, YIeOHAsl ayIUTOPHS I MPOBEJCHUS 3aHATUH 1a00paTOPHOTO THUIIA,
MOMEIIEHUE JIsi KypCOBOTO MPOCKTHPOBAHHS (BBIMTOJHEHHUS KypCOBBIX padoOT), MOMENICHHE IS
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MPOBEJICHUS TPYNIOBBIX M WHAMBHUAYaIbHBIX KOHCYynbTarui; 634034, Tomckas obmacTe, T. ToMCK,
Bepmununa ynuua, 1. 74, 428 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- [Tpoextop Epson EB-982W;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas JocKa - 2 MIT.;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

Jlaboparopus "Oneparmonusie cucteMbl 1 CYB/1": yueOHas ayauTopus 1isi IPOBEACHUS 3aHATUI
MPaKTUYECKOI0 THUMA, yueOHas ayAUTOpUs ISl IPOBEACHUS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
IJ1 KypCOBOTO HMPOEKTUPOBAHMS (BBIMOJHEHUS KYpPCOBBIX paloT), MOMEIIEHUE AJs MPOBEIECHUS
TPYNIIOBBIX U MHAWBUIYAIbHBIX KOHCyNbTanmii; 634034, Tomckas o6mnacts, r. Tomck, Bepmuauna
ynuua, a. 74, 430 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- [Tpoextop Epson EB-982W;

- [TpoeKLIMOHHBIN 3KpaH;

- MarauTHo-MapkepHas JocKa - 2 1IT.;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

KomnbroTepHblil kiacc: ydyeOHasi ayauToOpus ISl MPOBEACHUS 3aHATHUH MPAKTHUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEACHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaTbHBIX KOHCyIbTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, 1. 74, 407
ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

- UnrepaktuBHbIN miiockonanenbHbiid nucmieit SMART VIZION DC75-E4;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2013 Standard;

KomnbroTepHblil kiacc: ydyeOHasi ayauToOpus IJisl MPOBEACHUS 3aHATHUH MPAKTHUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaTbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuuauna ynuna, 1. 74, 409
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoextop Optoma Ex632.DLP;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

CornacoBaHa Ha noptane N2 54945 9



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

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

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

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI
Hazpanus pa3nenos (tem) dopmupyembie
JUCIUTLIAHBI KOMIIETEHIINH

®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
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1 OCHOBBI TEOPUU MHOMKECTB YK-1 3auét [Tepeuens BOIIPOCOB 1Jist
3a4era
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 buHapHbIe OTHOLICHUS YK-1 3auér Ilepeuenb BOIIPOCOB IJ1st
3a4era
NunuBunyansHoe |IIpumepHbI nepedeHb
3a/1aHue BapMaHTOB UHAMBHUYaJIbHBIX
3aJaHuN
KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
3 DneMeHTHI penssLnOHHON YK-1 3auér IIepeuens BonpocoB 11t
anreOpsI 3aueTa
NunuBunyansHoe |[IpuMepHBIil nepeueHb
3a/1aHHe BapHAaHTOB UHAUBHUIYaJIbHbIX
3aJaHuN
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
4 KombOuHaTopuka YK-1 3auét [Iepeuens BOITPOCOB 11st
3a4era
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 OcHOBBI Teopun rpadoB YK-1 3auér Ilepeuenb BOIIPOCOB IJIst
3a4era
NupusunyansHoe |IIpuMepHBIil nepeueHb
3a/1aHue BapHAaHTOB UHAMBHUYaJIbHBIX
3aJaHuN
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabora BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHBIii TIEpeUeHb

TECTOBBIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
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JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETIEHH KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX IPEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpatartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakoe ci10BO HYXHO BCTaBUTh B ompeaencHue: «JlomoTHEHHMEM MHOXecTBa A [0
YHUBEPCAJIHLHOTO HA3bIBAETCH ... YHUBEPCAIILHOTO MHOXKECTBA U MHOXKECTBA A»?
a) TIepeCceUeHNE;
0) 0ObeTUHEHHE,
B) Pa3HOCTb;
') COeIMHEHUE.
2. Ilyctp Ha MHOXeECTBE 3a/1aH0 oTHoueHue S={(X.,y)| (x+ y) genurcs Ha 2}. Kakoe u3 MHOecTB
SBIIIETCS KJIACCOM AKBUBAJIEHTHOCTH, MOPOXKACHHBIM 3JIEMEHTOM 37
2) {1,2,3};
6) {1,3,5};
B) {3,4,5,6};
r) 3,5, 6}.
3. Kakue OTHOIIEHUS B PEISIIIMOHHON ainreOpe Ha3bIBAIOTCSI COBMECTUMBIMU?
a) OHU UMEIOT OJJMHAKOBYIO CTEIIEHb;
0) COOTBETCTBYIOIIHE TIOJISI UMEIOT OJIMHAKOBYIO TIPUPOLY;
B) OHU UMEIOT OJIMHAKOBYIO CTETIEHb U COOTBETCTBYIOIINE OISl UMEIOT OJMHAKOBYIO IPUPOAY;
T') K HUIM IPUMEHUMBI OTIEPAIN TEOPUU MHOXKECTB.
4. Kakoe mOAMHOXKECTBO B PEISLMOHHON anredpe mojydyaeTcs MOCie BHIIOJTHEHHUS OoNepanuu
cenekuuu oTHomeHus R no ycnosuto F?
1. BepTUKaJIbHOE TOJAMHOKECTBO;
2. TOPU3OHTAIBHOE MOJIMHOKECTBO;
3. 00beAMHEHHOE MHOKECTBO;
4. quaroHaJbHOE ITOAMHOKECTBO.
5. Ot 4ero 3aBUCUT B KOMOMHATOPHKE OTBET HAa BOMPOC O YIOPAI0UEHHOCTH BbIOOpa?
a) OT KOJTMYECTBA JaHHBIX;
0) OT KOHTEKCTa 3a/1a4u;
B) OT IIpaBHJIa 0TOOPA;
T') OT UCTIOJIB3yeMOU (POPMYJIHI.
6. Umeetcs 6 manok u 4 mapda. CKOTbKUMHU CITocoOaMu MOXHO BBIOpaTh ce0e KOMIUIEKT W3
manku u mapda?
1.6;
2. 4;
3. 10;
4.24.
7. Kakoe ci10BO HY>XKHO BCTaBUTh B yTBepkJeHUE: « OpUEHTUPOBAHHBIN rpad, UMEIOMNN NeTIu
IIPU Ka)KJ0M BEpIIMHE, IPEICTABIISIET ... OTHOIICHUE)?
a) OMEeKTUBHOE;
0) pednekcuBHOE;
B) aHTUPE(DIEKCUBHOE;
I') CHMMETPHUYHOE.
8. Uewm omnpenensercs pa3MEpPHOCTh MATPULIbI CMEKXHOCTH HEOPHUEHTHPOBAHHOTO Tpada?
1. KomyecTBOM BepIIHH rpada;
2. xon4uecTBOM pebep rpada;
3. cTeneHsiIMH BepIIMH rpada;
4. croiicTBaMu rpada.
9. Kakas u3 matpu rpada He 00s3aTeIbHO ABISETCS KBaIPaTHOMN?
1. cMeXHOCTH;
2. MHIMACHTHOCTH,
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3. JTOCTHKHMOCTH,
4. KOHTPJOCTUKUMOCTH.
10. Kak cBsizanbl Mex 1y cOO0H MaTPHITbI CMEKHOCTH U30MOPQHBIX TpadoB?
1. He CBS3aHBI;
2. MOTYT OBITh MIOJYYEHBI APYT U3 JAPYyTa MEPECTAHOBKOU CTPOK U CTOJIOIIOB;
3. B MPOM3BEICHUH JIAIOT CIMHUYHYIO MaTPHILY;
4. MaTpulbl COBMAAAIOT.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[Tonarue muoxecTBa. CriocoObI 3a/1aHUSI MHOXKECTB

[ToHsiTHE KOHEYHOTO U OECKOHEYHOr0 MHOXKecTBa. [lycToe 1 yHHBepCcaIbHOE MHOXKECTBO
Bxmrouenne MHoxkecTB. PaBeHCcTBO MHOKecTB. CBOMCTBA

Onepauny HaJ MHOXKECTBAMHU

CucreMbl MHOXKECTB

3aKkoHBI aIreOpbl MHOXKECTB

JlexkapToBO MpoU3BeIEHUE MHOKECTB

[Tonsitre 6uHapHOTO OTHOMIEHUS. CIIOCOOBI 3aJaHUS

CBoiicTBa OMHAPHBIX OTHOLICHUN

OTHOIIEHHE SKBUBAJICHTHOCTU. DAaKTOP-MHOKECTBO

. OtHoweHue nopsaxa. Juarpamma Xacce

. Onepanuu pesuoHHON anreOpbl

. 3amaun KOMOWHATOPUKH

. Tunsl BBIOOPOK B 3aBUCUMOCTH OT MOPSAKA CICTOBAHUS IIEMEHTOB M UX Pa3INYMMOCTH
. bunom Hetorona. CBoiicTBa OMHOMHUANBHBIX KO3()(DUITUEHTOB

. Heopuentuposannsie rpadel. Onpenenenue. [Ipumep

. [loHATHE CMEXKHOCTH B OPUEHTUPOBAHHOM M HEOPHUEHTUPOBAHHOM rpadax
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9.1.3. IIpuMepHBbIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. 3apanue 1.
1.3anansl MHOXecTBa X={1,2,3,4,5,6,7,8,9}, Y={3,6,5,4,1}, Z={2,4,6,8,0}. Ilepeuucnure
AIIEMEHThl MHOKECTBAa X B IEPECEUEHUU C JOIMOJIHEHUEM K oObenuHeHuio Y u Z.
2. IToctpoiite 1Mo ABa pa30UEHUs U TIO JIBa MOKPHITHUS ISl MHOKECTB Y 1 Z.
3. I[Moctpoiite nuarpammy Diinepa-BeHHa 11 MHOKECTBAa A B 00beAMHEHUH C TIepecedeHrueM B
u C.
4. Iloctpoiite Oynean mHOkecTBa X={5,4,8,6}.

2. 3anaHue 2.
1. TTocTpoiiTe reOMETPUYECKH IeKapTOBO POM3BEICHHE MHOKeCTB: X={xIR: x>0}, Y={yiR:
y<0}.
2. Ha muoxectBe X={1,3,5,7,9} 3agano orHomenue R={(x,y) IX: x=y2}. 3anummure
OTHONICHHUE NEPEYUCICHUEM Tap.
3. [locTpoiite rpaduk, cxemy, rpad OTHOMICHUS U3 3aaHHS 2 1 3aMHIIATE €r0 MaTPHUILY.
4. BeIsscHUTE, KAKMMH CBOMCTBaMHU 00J1aJjacT OTHOIICHHE, 3aJaHHOE B 3aaHuu 2. SIBageTcs au
OHO OTHOIIICHHEM KBHUBaJICHTHOCTH. OOOCHYHTE OTBET.
5. 3anmaiiTe pedaekCUBHOE OTHOIIEHHWE HA JEKapPTOBOM IMPOU3BEICHUM M3 3alaHusi |1 u
n300pa3uTe ero rpaguIecKy.

3. 3ananue 3.
1. Ha muox)ectBe X={-2, -1, 0, 1, 2} 3amano ornomenne R={(x,y) IX: x+y nenutcs Ha 2}.
[TocTpotiTe (hakTOp-MHOKECTBO TAHHOTO OTHOIIICHUS.
2. TlocTpoiite nuarpammy Xacce YaCTHUYHO YIOPSAOYEHHOTO MHOXecTBa X={1,2,3,6,9} ¢
OTHOIICHHUEM JICIUMOCTH.
3. JlaHbBI OTHOIIICHUS:
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Al A2 A3 B1 B2 B3

1 a 5 4 k 5
3 1 1 3 5 1
4 k 5 1 a 2

7 1w 3

Haiinute o6benuHenne, mepeceueHre U pasHOCTh 3TUX OTHOIICHUH.
4. BeIoaHUTE OTepanuio MpoeKuy oTHomeHus R Ha criucok (2,3) 1 ceneKIuio OTHOMEHHs S
o yciosuto B3>2.
5. Iloctpoiite coenuHenue otHouieHuid R u S no yciosuio A1+B3>3.
4. 3ananue 4.
1. B ssmuke 2 msva u 3 kyouka. CKOJIBKUMU CITOCOOaMH MOYKHO BBIOpATh UTPYIIKY?
2. CKOJTBKHMH CTIOCOOaMHU MOKHO TIEpECTaBUTh OYKBHI ciioBa «Kapakymn»?
3. CKOIBKUMH cTIOCOOaMU MOXKHO BBIOpATh M3 KJIacCa, COCTOSIIETO U3 28 YeI0BEK, MATEPhIX
JUISL IEKYPCTBA B CTOJIOBOM?
4. CKOJBbKO TPeXOyKBEHHBIX CJIOB MOYKHO COCTaBHUTh U3 12 TIIaCHBIX pyccKoro andaButa?
5. Ha nepgoii monke 3 manku, a Ha BTOpoit — 13. CKOIbKUMHU criocO0aMH MOKHO BBIOpATh 2
TMaNKy ¢ OJHOM MOJIKUA U OJHY C APYroi1?
5. 3aganue 5
1. TTocTpouTh OpHEHTHPOBAHHBIN T'pad, comepkaimuil 5 BepuH U 5 pedep U BBISICHUTH €0
CBONCTBA.
2. ITocTpouTh MaTpUIly UHIUAECHTHOCTH JIJIsl ATOTO rpada.
3. [TocTpouTh MaTpuIly CMEXHOCTH JIJIsl 3TOTO rpada.
4. ITocuuTaTh NOMYCTENEHU UCXO/1A U 3aX0/1a AJIsl BCEX BEPIIMH CBOEro rpada.
5. Iloctpouts rpad OTHOIIEHUSI «OBITH 3HAKOMBIMY» Ha MHOKECTBE JIIOJIeil U BBISICHUTH €r0
CBOIiCTBa.

9.1.4. IlpuMepHbIii NepedyeHb BAPHAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. 3aganue 1.
1. BeiGepuTe BapuaHT, KOTOPBIN HE 3a1a€T MHOKECTBO:
a) A= {5,2,7,3.5,0};
0) A = {cBekJia, MOPKOBB, KaIlyCTa, BUJIKA, [IOMUIOP, YEIIOBEK } ;
B)A={a,},0,a,¢, 1,K 0};
2. 3amanbl MHOXecTBa X={1,2,3,4,5,6,7,8,9}, Y={3,6,5,4,1}, Z={2,4,6,8,0}. Ilepeuncnute
HIIEMEHTHI MHOKECTBa X B MIEPECEUCHHH C IOTIOJIHEHUEM K 00beIuHEHHIO Y U Z.
3. IToctpoiite auarpammy Oiinepa-BenHa ans mHo)kecTBa A MuHyc B B nepeceuenuu ¢ C.
4. Jlausl MHOKecTBa X={(X,y)l R2 : x£ 0} Y={(x,y)I R2 : y£ 0}. H306pa3ute rpaduuecku
MHOXECTBO «JIOIOJHEHHE K X B [IEPECEUCHUH C Y ».
5. Iloctpoiite Oynean MHOXKecTBa X={5,4,8,6}.

2. 3aganue 2.
1. CBoiicTBO aHTHpEe(IEKCUBHOCTH OMHAPHBIX OTHOLIEHUH. [IpuBecTn npumep.
2. Onepanus nepeceueHuss MHoxecTB. [Ipumep.
3. 3akoH ne Moprana. /loka3aTe ¢ IOMOILBIO JuarpaMmmel Dilniepa-BenHa.
4. OnpeneneHue AeKapToBa IPOU3BEACHUS MHOXKECTB.
6. 3agaiiTe Ha TPOU3BOJILHOM YHMCIOBOM MHOXECTBE OTHOILIEHHE J1eTuMocTH. [locTpoiiTe cxemy
3TOr0 OTHOLIEHHUS.

3. 3ananue 3.
1. B xop3uHe exat cepble KOTATa. Y TpeX U3 HUX €CTh PhDKHE MATHBIIIKH, Y YETHIPEX — OeTbIe.
TpexuBeTHbIH KOTEHOK TOJBKO OAMH. CKOJIBKO BCEro KOTAT B KOP3UHE, €CIM BCE OHU C
nATHIIIKaMU. Kakoe npaBuiIo NCIOIb3yeTCs A1 pEeLIEeHUs 3aaaun’?
2. lllecTh cTapyuiex BIIUIKA BO 1BOp mobostaTh. Ha ckameiike moMemnaroTcst TOJIbKO YEThIpe U3
HUX. CKOJIBKUMH CIIOCOOaMH UX MOYKHO PaccaJuTh Ha CKaMeike?
3. CKOIBKHUMH CIIOCOOAMH MOYKHO Pa3JIOKUTh HA CTOJIE 7 KHHT, U3 KOTOPBIX | 10 yepueHuto, 2
1o OMoJIOruu, 3 M0 XMMHUU U 1 10 MaTeMaTHKe?
4. I3 12 pa3HbIX KHHUT 5 - B TBepaoM neperuiere. CKOJIbKMMH CIOCOOAaMU MOXHO BbIOpaTh 6
KHUT TakK, YTOOBI CPEM HUX POBHO JIBE OBLIM B TBEPJOM Ieperuiere?
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4. 3ananue 4.
1. M300pa3ute oauH HEOPUCHTHUPOBAHHBIN I'pad U ONWH OpUEHTUPOBAaHHBIU. [IpencraBpTe 3TH
rpadbl pa3TMIHBIME crioco0aMu (TI0 YeThIpe il Kaxaoro rpada). Onpenenure cTeneHn BCex
BEPIITUH 3THX I'PadoB.
2. 3anumure OWMHApHOE OTHOIICHHE, 3aJlaHHOEC OPHEHTHPOBaHHBIM Tpadom. Kakumu
cBoOlicTBaMM OHO oOsamaer?
3. 3anuumTe MaTPUIIbl JOCTHKUMOCTH M KOHTPAOCTHKUMOCTH 1Sl rpada o6oux rpados.
4. BepHOo i YTBEpXKICHHUE: BCAKUN TUIAaHAPHBIN Tpad conepkuT dinepoB nuki. O00CHYyMTE
OTBeT.

5. 3apanue 5.
1. 3amansl MHOXKECTBA X={T, a, 0, y, p, ¢}, Y={c, T, 0, n}, Z={T, a, p, H, U, T, y}. [lepeuncnure
AJIEMEHTBI MHOXECTBA X B 00BEIMHEHHH C IOTIOJTHEHUEM K TIepeceueHuto Y u Z.
2. Ha muoxectBe X={1,3,5,7,9} 3anano otHomenne R={(x,y) IX: x=y+4}. ITocTpoiite MaTpuiy
ATOr0 OTHOIIEHMSI U BBISICHUTE €r0 CBOMCTBA.
3. Ha muoxectBe X={-1, 0, 1, 2, 3} 3amano orHomenue R={(x,y) IX: x+y memurcs Ha 2}.
[TocTpotiTe (hakTOp-MHOKECTBO TAHHOTO OTHOIIICHUS.
4. Umeetcs 30 paznuuHbix copToB Kode. CKONIBKUMHU CIOCO0aMH UX MOXKHO pa3MeCTUTh Ha 6
TMOJIKaX, €CJIM CIIOCOOBI OTIMYAIOTCS TOJIBKO KOJINYECTBOM OaHOK Ha MOJIKE U Ha KaKIYIO0 TOJIKY
MOTYT BOWTH BCE OaHKH.
5. CxonpkuMH criocob0aMu MOXHO M3 KOJIOJbI, CoJiepkamie 36 kapT BeIOpaTh 5 KapT Tak,
yTOOBI CpeId HUX OBLIIO XOTsI ObI IBE 1aMbl?
6. [TocTpouTh HEOPUEHTUPOBAHHBIN Tpad, comepkanuii 5 BepmuH U 6 pedbep U 3amucaTh
MaTpUIly UHIMJIEHTHOCTHU AJIs 3TOro rpada.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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