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VYueOnsiii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 1 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 36 36 4acoB
CamocTtosarenbHas pabora 82 82 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 180 180 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 5 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 1

Tomck
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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).

Nunexc qucuummiuasl: 51.0.21.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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-1.1. 3naet meToabl
MaTeMaTHYECKOTO aHAIIN3a U
MOJICIIMPOBAHMSI, OCHOBBI
MPOBEICHUS TEOPETHUECKOTO
¥ SKCTIEPUMEHTAILHOTO
HCCIIC/IOBAaHHS B
poecCHOHATLHOM
NEeSITETIHHOCTH, B TOM YHUCIIE B
€CTECTBEHHBIX HAyKax M
OOLIEMHKEHEPHBIX 3a/1a4ax

3HaeT crocoObl 3aJJaHUsT MHOXKCSCTB,
OCHOBHBIC OIIepaIMU HaJl HUIMU; OTHOILICHHS
MEXy JIEMEHTaMU MHOKECTB, HX CBOHCTBA
Y BUJIbI OTHOIIICHH#; OCHOBHBIC TIOHATHSI
KOMOHMHATOPHUKH, METOIbI PEIICHUS
KOMOWHATOPHBIX 33/1a4; OCHOBHBIC
KOMOMHATOPHBIC KOH(QUTYpaIIUU, METO/T
BKJTIOYCHHUS-UCKITIOUCHHS, OCHOBHBIC TIOHSATHS
Teopuu rpadoB, CBA3HBIC Ipadbl,
nzomophusm rpados.

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

YMeeT MPUMEHSATD MOJI0KEHUS U METOIBI
JIMCKPETHON MaTEeMaTUKH JJis1 (hopMaTu3aIuu
MPaKTUYECKHUX 3a/1a4 B TEPMUHBI
JTMCIUTIIMHBI; PeIIaTh 3a/1a4, UCTIOJIb3YsI
WHCTPYMEHTBI U METOJIbI JUCKPETHOMN
MaTeMaTHUKU.

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnaneet HaBbIKaMu MMOCTPOCHUSA
MaTeMaTUYECKUX MOoAeei PCAJIbHBIX
CI/ITyaI_[I/Iﬁ U pCHICHUA 3a/la4 UHCTPYMCHTAMHU
" CPpCACTBAMHA IIPICKpGTHOﬁ MAaTCMAaTHUKHU.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 5 3a4eTHBIX CIWHUII, 180 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
. Bcero  |Cemectpsl
Bunel yueOHOIM nesTeIbHOCTH
4acoB 1 cemectp
KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 62 62
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 82 82
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 24 24
BrinosiHeHNE MHAMBUAYAJIBHOTO 3a1aHUs 34 34
[ToaroroBka K KOHTPOJIBHOM paboTe 24 24
3
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IMoaroroBka u ciava IK3amMeHa 36 36
Oo0masi Tpy10eMKOCTh (B Yacax) 180 180
Oo0mas TpyroemMkocTsb (B 3.e.) 5 5

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

Tadymie 5.1.
Tabmuma 5.1 — Pa3nens! (TeMbl) TUCHMILIMHBI M BUBI YI€OHON ACSITEIHHOCTH
HazBanus pa3nenos (Tem) Jlex. | IIpak. Cam. | Bcero uacos dopmupyembie
JACTIUTITUHBI 3aH., 9 | 3aH.,4 | pab.,u |(6e3 3x3ameHa) KOMIIETCHITUHN
1 cemecTp
1 OcHOBBI TEOPUU MHOXKECTB 6 6 16 28 OIIK-1
2 buHapHbIe OTHOLIEHHUS 6 8 16 30 OIIK-1
3 DeMeHTHI PENSIITUOHHON 2 2 16 20 OIIK-1
anreopsl
4 KoMOuHaTopuka 4 10 16 30 OIIK-1
5 OcHOBBI TeOpuH rpados 8 10 18 36 OIIK-1
Nroro 3a cemecTp |26 36 82 144
Uroro |26 36 82 144

5.2. Conep:xanue pa3aesioB (TeM) IUCIUANINHbBI

Copepxanue pa3aenoB (TeM) AUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JIEKIUSIM)
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TpynoemMKkocTh
Haspanus paznenoB | Coaepskanue paszienoB (TeM) TUCIUILIUHE (B dopmupyembie
(TeM) TUCIUTUTAHBI T.4. T10 JICKITHSIM ) (neKuHOHHEIE KOMIIETEHIINHU
3aHATHA), U
1 cemecTp
1 OcuoBel Teopun | [TorsiTue MHOXecTBa. CIOCOOBI 3a/1aHUS 6 OIIK-1
MHO>KECTB MHOkeCTB. OCHOBHBIE OIIPEICIICHHUS.
Onepanuu HaJ MHOKECTBaMH. J[marpaMMbl
Ditnepa-Benna. CUCTEMbI MHOXKECTB. 3aKOHBI
anreOpbl MHOKECTB.
Hroro 6
2 bunapHsle JlexapToBO NPOU3BEEHUE MHOXKECTB. 6 OIIK-1
OTHOIICHHUS Onpenenenre OMHAPHOTO OTHOIIICHUSI.
Crioco6bI 3a1aHsI OUHAPHOTO OTHOLICHHSI.
CaoiicTBa oTHOLIEHUH. OTHOILIEHHE
SKBHUBaJIEHTHOCTH. OTHOIICHHE TTOPSIKA.
Hroro 6
3 DneMeHThI OTHOIICHUS PENIAIIMOHHON anreOpshl. 2 OIIK-1
PENALUOHHON CrieunanbHble Onepaly HaJl pesHOHHBIMU
anreopsl oTHoIIeHUAMHU. CBs3b ¢ 0a3aMu JaHHBIX
Hroro 2
4




4 Kombunatopuka |3amaun KOMOMHATOPUKH. OCHOBHBIC MOHSATHS 4 OIIK-1
Y TIpaBHJIa KOMOWHATOPUKH. THITE BEIOOPOK.
Coueranus. Pasmemenus. [lepecranoBku.
bunom Herorona. CBolicTBa OMHOMUAIBHBIX
K03 pHUIIEeHTOB
Hroro 4
5 OcHoBsl Teopuu | [Tonsitue rpada. Bunasl rpados. 8 OIIK-1
rpacdos OpueHTUpOBaHHbIE U HEOPUEHTUPOBAHHbBIE
rpa¢sl. CriocoObl 3aanus rpada. MaTpuiisl
rpada. ['padsl u OuHApHBIE OTHOLICHHUS.
Nzomopdusm rpados. [InanapHoCTb.
CasizHocTh. MapiipyTsl Ha Tpadax.
DiisIepOBBI LIUKJIBI U LEMH.
Hroro 8
Hroro 3a cemectp 26
Hroro 26
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
Haspanwus paznenos HaumeHoBaHMe MpakTHYECKUX T dopmupyemsbie
(Tem) AMCUMITITUHBI 3aHITHI (CEeMHUHAPOB) PYAOEMROCTE, | KOMITETEHIINHI
1 cemecTp
1 OcHOBBI TEOpUU MHoecTBa 1 onepauuy Haj HUMH 6 OIIK-1
MHOJXXECTB Htoro 6
2 bunapHbie oTHOIIEHUs |BUHApHBIE OTHOIICHUS U X 4 OIIK-1
CBOMCTBA
bunaphbie oTHOIIEHUA 4 OIIK-1
SKBHUBAJIEHTHOCTHU U MOPSAKA
Htoro 8
3 DneMeHTHI OTHOIIEHUS PESIIMOHHON anreopsl 2 OIIK-1
PENSIIMOHHON anreOpbl HUtoro 2
4 KomOuHaTopuka Pemenrie koOMOMHATOPHBIX 3a/1a4 6 OIIK-1
Penienue coctaBHBIX 4 OIIK-1
KOMOWHATOPHBIX 3a7a4
Hroro 10
5 OcHOBBI TEOpUU MarpuuHsle npeacTaBieHus rpagos 6 OIIK-1
rpacoB I'padbr 1 OMHAPHBIE OTHOLICHUS 4 OIIK-1
Hroro 10
Hroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHS

He npegycmoTpeHo y4eOHBIM MIIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHas1 pabdoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmuia 5.6 — Bunbsl caMmocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
Ha3zBanus .
Bunael camocrositensHol | Tpynoemkocts, | @opmupyemblie
paznenoB (Tem) pabors! q KOMITCTCHITHH DopMbI KOHTPOJIS
JTUCIUTUTUHBI
1 cemectp
1 Ocnossl Teopun |[loaroroBka k 4 OIIK-1 TectupoBanue
MHOECTB TECTUPOBAHUIO
Beimonnenue 6 OIIK-1 NupuBuayansHoE
WHUBUTyJIBHOTO 3a/1aHKe
3a/laHust
[ToaroroBka k 6 OIIK-1 KonTtponbnas padota
KOHTPOJIbHOW paboTe
Hroro 16
2 bunapnsie [ToaroroBka k 4 OIIK-1 TectupoBanue
OTHOILICHUS TECTUPOBAHUIO
Brimonaenue 6 OIIK-1 NuauBuayansHoe
WHUBUTy ATIBHOTO 3aJlaHne
3aJIaHusI
IToaroroBka k 6 OIIK-1 KonTponbnas pabota
KOHTPOJILHOM paboTe
Hroro 16
3 DneMeHThI [ToaroroBka k 6 OIIK-1 TectupoBanue
PENSALMOHHOM TECTUPOBAHUIO
anreopol Brinonsenue 10 OIIK-1 NunuBunyansHoE
WHJUBUTyaJIbHOTO 3a/1aHKe
3a/1aHUst
Hroro 16
4 Komb6unartopuxka |I[lonroroBka k 4 OI1IK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 6 OIIK-1 NunuBunyansHoe
WHJUBUTyaJIbHOTO 3a/1aHKe
3a/1aHUs
[ToaroroBka kK 6 OIIK-1 KonTponbaas padbora
KOHTPOJIbHOM pabote
Hroro 16
5 OcHossl Teopun |Iloaroroska 6 OIIK-1 TectupoBanue
rpacdos TECTUPOBAHUIO
Beimonnenue 6 OIIK-1 NupuBunyansHoe
WHUBUTyJIbBHOTO 3a/1aHKe
3a/laHust
[ToaroroBka k 6 OIIK-1 KoHnTtponbhas pabota
KOHTPOJIbHOM paboTe
Hroro 18
Hroro 3a cemectp 82
IToaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 118
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHN

dopmupyembie Bunpl yueOHoM aedrenbHOCTH
®opMbI KOHTPOJIS
KOMITETEHIINH Jlek. 3aH. |IIpak. 3aH. |Cam. pab.
OIIK-1 + + + NunuBunyansHOe 3ananue, KontponbHas
paborta, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 PopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbIN MaxkcumanbHbII
0aJut 3a mepuoI Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamnn 3a nepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
NuauBuayanbHOE 3ajaHKe 8 8 8 24
Konrtponsnas padora 8 8 8 24
TectupoBanue 8 8 6 22
OK3aMeH 30
Hroro makcumym 3a 24 24 22 100
nepuos
Hapacratomum utorom 24 48 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aI0B B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb
Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YYMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3a4TEHO) 90 —-100 A (0TIMYHO)

4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
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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. HoBukoB, ®enop AnekceeBud. J[MCKpeTHas MaTeMaTHKa ISl IPOTPAMMHUCTOB : YueOHOe
niocobue nyst By30B / @. A. HoBukog. - 2-¢ uzn. - CII6. ; M. ; Hmwkauit Hosropon : ITutep, 2007. - 363[5]
c. (manmnuue B 6ubmmorexke TYCVYP - 80 3k3.).

2. Muxonu C.B. JluckpeTHas MaremaTuka Jijisi 6akajiaBpa: MHOKECTBA, OTHOLIEHHUS, QyHKIUH,
rpadsi: yueb. mocodue. — CII6.: JIAHDB, 2012. — 192 ¢ [DnextponHsiit pecypc|: — Pexum noctyna:
https://e.lanbook.com/book/168465.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Mansues, U. A. [luckpeTHast MaTemMaTuka : yueOHoe nocoodue ais By3oB / 1. A. Manbues. — 3-
e u3f., ctep. — Caunkr-IlerepOypr : Jlanp, 2021. — 292 ¢. — ISBN 978-5-8114-8615-1. — Texer :
3NeKTpOHHBIN // JlaHp : 37MeKTpOHHO-OMOMMOTEeUHast cucTeMa. [DIeKTpoHHBIH pecypc]: — Pexum
noctyna: https://e.lanbook.com/book/179040.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. duckpeTtHas maTematuka: MeToaudyeckue ykazaHus K MPaKTHUYECKUM 3aHSATUSM U OpraHu3aluu
camocTosTenbHOM padoTel / JI. M. CunumHoBa - 2018. 36 c. [DnexkTpoHHBIH pecypc]: — Pexxum mocryna:
https://edu.tusur.ru/publications/8099.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YKCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM X 3[I0POBbSI U BOCHPUATHS HH)OPMALIUY.

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUH 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 obecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPUS C TOCTaTOYHBIM
KOJIMYECTBOM IIOCAIOUHBIX MECT AJi yueOHOM rpyIibl, 000py10BaHHAs JOCKON U CTaHIapTHON yueOHOM
MeOenpto. meroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBL.
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8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1JIsl NPAKTHYECKUX 3aHATHIl

Jla6opatopuss "UudopmaTuka u mporpammupoBaHue': ydeOHasi ayIUTOpUS AJIsSI MPOBEICHUS
3aHATUN MPAKTHUUYECKOTro THMA, yueOHas ayauTOpHs IS MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMEIIeHNe NI KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYpPCOBBIX paboT), MOMEIIEHHUE I
MPOBEICHUS TPYMNIOBBIX U MHAUBUAYAIbHBIX KOHcynbTanuit; 634034, Tomckas oGnactsh, T. Tomck,
Bepumnuna ynuua, 1. 74, 428 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [Tpoextop Epson EB-982W;

- [IpOeKIIMOHHBIN 3KPaH,;

- MarauTHO-MapKepHas J0cKa - 2 1IT.;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

Jlaboparopus "Oneparmonnsie cuctemsl 1 CYBJ1": yueOHas ayaAuTOpHs AJsl IPOBEICHUS 3aHATHI
MPaKTUYECKOTO THIA, yueOHasi ayAUTOpUs JJIs IPOBEACHHS 3aHATHI 1a00paTOPHOro TUIA, TOMEIICHHE
IJI. KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMEIIEHUE AN MPOBEICHUS
IPYNNOBBIX U WHAMBUIAYAIbHBIX KOoHCynbTauuii; 634034, Tomckas obnacts, r. ToMck, Bepmmnuna
ynuua, 1. 74, 430 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [Tpoextop Epson EB-982W;

- [IpoeKIIMOHHBIN 3KPaH,;

- MarautHO-MapKepHas J0cKa - 2 1IT.;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2010 Standard;

KomnbroTepHblit knacc: ydyeOHasi ayquTOpus sl MPOBEACHUS 3aHATHH MPAKTHUYECKOTO THIIA,
ydeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHI J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 407
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- UntepakTuBHbIN miiockonanenbHblid nuctieit SMART VIZION DC75-E4;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2013 Standard;

KomnbroTepHblit knacc: yuyeOHast ayquTOpus sl MPOBEACHUS 3aHATHH MPAKTHUYECKOTO THIIA,
y4yeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCynbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnauna ynuua, 1. 74, 409
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [Ipoektop Optoma Ex632.DLP;

- [IpoeKIIMOHHBIN 3KPaH,;

- MarauTHO-MapKepHas J1I0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.
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[IporpammHoOe obecnieueHue:
- Google Chrome, Open Source;
- Microsoft Office 2010 Standard;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

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

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 OcHOBBI TEOPUU MHOXKECTB OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
KonTponbHas [TpuMepHBIii IEpeUeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIbHBIX PaboOT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 buHapHbIe OTHOLICHUS OIIK-1 NunuBuayansnoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3a1aHUI
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
3 DneMeHTHI penssLnOHHON OIIK-1 NupusunyansHoe |IIpuMepHBIil nepeueHb
anreOpbl 3a/laHue BapHaHTOB WHAMBHU1YaJIbHbBIX
3a1aHUI
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
4 KombOuHaTopuka OIIK-1 NunuBunyansHoe |IIpumMepHblil mepedyeHb
3a/laHue BapHaHTOB UHAMBHUIYaJIbHbBIX
3a1aHUI
KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
5 OcHOBBI Teopun rpadoB OIIK-1 NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHne BAPUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
KonTponbHas [IpumepHBIil nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB

[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,

CornacoeaHa Ha noptane N2 54647 13



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 IK3aMeHANMOHHBIX BONIPOCOB

[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

. [loHATHE MHIMACHTHOCTH B OPUEHTUPOBAHHOM U HEOPUEHTUPOBAHHOM Tpadax
. JOCTHXUMOCTh ¥ KOHTPAOCTHKUMOCTh

. OpuenTupoBaHHble rpadbl 1 OWHAPHBIE OTHOIICHHS

. zomopdusm rpados. Kpurepuii usomoppuzma

. Hukmsl 1 nenu B rpagax

[S—
SV R W=
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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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