MUHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCUIACKON OEJIEPALIMH
deslepasibHoe FOCYapETRENIoe S10/LKeTHOE 00pa30BATEILHOE YUPEHICHIE
BLICHICTO 00pa3zoBains
«MariiToropekuii rocyiapet BEHHbI TEXHHUECKHH YHHBEPCHTET HAL. [".1. Hocosan
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Pabouast porpaMma cocTas/ieHa Ha OCHOBE GIOC BO 10 nanpasietuio NOAroTOBKK (cneu-
anbrioctn) 09.03.01 Mndopmarika i BLIMHCIHTEbHAS TEXHHKA, YTBEPAUICHIOTO npukazom MO
wHPdor 12.01.2016 Ne 5.

PaBouast IporpamMMa paceMoTpena i 0/100peHd Ha 3aceanii Kadye/pnl BbIMHCAUTENLHOI TeX-
HUKH 1 TPOrpaMMHUPOBaHUs « 26 » Mz(m .. HpoTokon Ne

3as. kadeapoi / 0.C. Jlorynosa/

PaBouas npoepassa o00BPend AemoOutecKoll KOMUCCHLT WICMUmMyMa JHEPeemuri i
AEMOMAMUBUPOGUIINGIX CUCEM « & 7 » W 2017 o, npomoron Ne

Ipeoceoamenn C . Jlykosinoe

PaGouas nporpaMma cocTaBjieHa: nouentom kaeapst BT u 11 kanu. neit. nayk

7 / / E.A. Unbunoii/

Petensent: HAUAIBHIK OTIC1a HHHOBAIMOMILIX pa3paboTok
3A0 «KoncOMCKCyz kan) TexH. Hayk

7 —1 A.H. [anos/




Jhuer akTyammsanmn paGouyeii NpOrpaMMsl

Padoyas nporpamma mepecmotpena, o0cyxkena 1 onobpena A peatusamuu B 2017-2018

yUeOHOM rofly Ha 3aceanuy Kahenpsl BbMuCTHTEIBHOMN TeXHIKH K IIPOrpaMMHPOBAHHS
_ -

/20035 Ne Z,

/7] 0.C. Jlorysosa

L

Hporoxonor 26 04
3as. kadepoit ‘(A

Pabouas mporpamma nepecmorpensa, obcyxknena u onobpena g peammsamuu B 2018 - 2019
y4eOHOM rojty Ha 3aceanmn kadeapsl BoIuHCIUTETbHOMN TeXHHIKH I IPOrpaMMHPOBAHHS

s i / y

Ilpotoxonor 4 MY, K % LN/

3as. kadepoii E l;Z-/ 7 0.C. Jlorynosa
\

J

Paboyas mporpamva nepecmotpena, obcyiena i oo6pena s peanmsauin B 2019 - 2020
Y4eOHOM rofly Ha 3acejaHuH kadeapsl BbraucuTebHOMN TeXHUKY 1 POTpaMMHPOBAHHS

[IpoTokor ot & | %;’ R }Qﬁ?r N O
3ag. kadespoii 4:///,(‘\ 0.C. Jlorynosa
/

Pabouas mporpamma mepecMotpena, obcysknena 1 o1o0pena i peammsauun B 2020 - 2021
Y4eOHOM rojty Ha 3aceJaHAn Kaeapbl BbuMCTHTIETBHOMN TeXHIKY 1 TIPOrpaMMUpPOBAHHUS

Mpotoxoror /4 fV@ /_"7 2(%1E No f
3as. kadeapoit (~ Zp//jz__/ 0.C. Jlorynosa
[/




1 Llenu ocBoeHUST AUCHUTUIMHBI (MOAYJIs)

Lenstmu oCBOCHUS AUCUUILIINHBI (MOAYIsl) «Teopus HEUETKUX MHOXKECTB) SIBISIETCS O3HAKOM-
JIEHUE CTYJICHTOB C OCHOBHBIMH MOHSITHSMHU HEYETKUX MHOXKECTB M HEUETKOH JIOTMKU, METOJAMH U
CpEICTBAaMHU MX HCIOJB30BaHUS IJI1 MOJEIUPOBAHUS U HEUETKOIO YIPaBJICHUS, OMUCHIBAIOIIUX Xa-
paKTep 4eJIOBEUECKOI0 MBIIUICHUS U XOJ] €r0 PacCy ACHUM.

Jlia nocTrKeHHs MOCTaBJICHHOM 1enu B Kypce «Teopusi HEeUeTKMX MHOXKECTB» pelllaloTcs 3a-
Jauu:

— U3y4€HUE OCHOBHBIX MOJOXKEHUI TEOPUU HEUETKHX MHOKECTB U HEUETKOM JIOTUKH;

— U3y4eHUE U UCCIIeIOBAaHUE Olepanuii U (GYHKIUI HaJl HEYETKUMH MHOKECTBAMU;

— peanu3aIuio OCHOBHBIX aJITOPUTMOB ISl IPUMEHEHHSI alTOPUTMOB HaJl HEYETKUMHU MHOXECTBAMU;
— OCBOEHME TE€XHOJIOTMI MCIOJIb30BaHMUS HEUETKUX MHOXECTB M MPABUJI HEUETKOW JIOTUKU B CHUCTE-
Max ynpaBleHUSI.

2 MecTo THCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOoTOBKM 0akajiaBpa (Marucrpa, Crenuaaucra)

JucnummHa «Teopuss HEYETKMX MHOXKECTB» BXOJIUT B BAapHATHBHYIO YacTh JIUCIUIUIMH 10
BbIOOPY 1 G110Ka 00pa3oBaTENbHON MPOTPaAMMBL.

JUJis M3ydeHus NUCHUTLIMHBI HEOOXOAMMBI 3HAHUS (YMEHHUS, BiIaJeHUs), CHOPMHUPOBAHHBIC B
pe3yabTare U3ydeHHsl KypcoB: MH(OpPMATHKA, OCHOBBI CTATUCTHYECKOW OOpaOOTKH NTaHHBIX, MPH-
KJIQJJHOE TIPOrPaMMHUPOBAHNE, MATEMAaTUYCCKasl JIOTHKA.

3HaHus (YMEHHUs], BIAJICHUS), MTOTYYCHHbIE TIPU U3YyYEHUH JaHHON AMCUUIUIMHBI OynyT HEoO-
XOJIUMBI JIJTSL U3YUCHHUS JTUCIUILINH: JIOTUYECKOE IPOrpaMMUPOBAHNE, METOIbI HEHPOKOMITBIOTEPHO-
T'0 MOJICITUPOBAHHSI.

3 Komnerenuun ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOAYJIs) M INIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHUSs TUCIUIUIMHBI (MOAYIs) « Teopusi HEUETKMX MHOKECTBY» 00yJarouuiics
JIOJKEH 00J1a/1aTh CIEAYIOIIUMU KOMIIETeHIIUSMU:

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN U

[1K3 — crtoco6HOCTh 000CHOBBIBATh PUHUMAEMbIE TPOEKTHBIE PEIICHHUS, OCYIIECTBISATh TOCTAaHOBKY
Y BBITIOJIHATH 9KCIIEPUMEHTBHI 110 TPOBEPKE UX KOPPEKTHOCTH U AP PEKTUBHOCTH

3Hathb — OCHOBHBIE aJITOPUTMBbI 00PAOOTKH HEUETKUX MHOXKECTB;
— OTJIMYHMS HEUETKOW MH(POpMaIny;

Ymets —  BBIYUCIIATH UHJEKCHl HEYETKOCTH MO0 METpUKe XeMMHHTra U EBKINI0BOM MeT-
pUKe;

— HaXOOUTh HEYETKHUM MaKCUMYM U MUHUMYM;
— CpaBHUBATH HCUCTKHC YHUCJIA,

Bnaners — HaBBIKaMH pa3pabOTKU aJTOPUTMOB 00PaOOTKHU M MPEICTABICHUS HEUETKIX
MHOECTB;

JITK-1 — ucrnonas3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B PO eCcCHOHATBHOM
JEATEIIbHOCTH, TPUMEHSIET METOAbl MATEMAaTUUYECKOI0 AaHAIM3a U MOJAEIIMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS

3HaTh — OCHOBHBIE MOHATHUSA U 33/1a4U TEOPUU HEUETKUX MHOKECTB M HEUETKOM JIOTUKH,
orepary 1 (QyHKIHHU, BBIOIHIEMbIE HaJl HEYETKUMH MHOYKECTBAMU;
— METOIbI HEYETKON ONTUMHU3ALIHNY,

YMmeTh — TMPUMEHSTH AITOPUTMBI 00PaOOTKU U MPECTABICHUS HEYETKIX MHOKECTB;
—  BBINIOJIHATH HEYETKOE MOJICTMPOBAHUE U UCCIICOBAHKE CUCTEM Ha 0a3e He-
YEeTKOHM JIOTHKU,




CTpyKTypHBII

DJIEMEHT [Imanupyembie pe3yIbTaThl o6yqu1/151
KOMIIETCHIIMH
Bnagers — HaBBIKaMHM OCTPOCHHUS CUCTEM HCUCTKHUX aCCOLMAaTHUBHO MAaTPUYHBIX NpaBUI

IUIsl CUCTEM YIPAaBJIEHUs, OCHOBAHHBIX Ha HEUETKOM JIOTHKE;
— HaBBIKAMHU MOCTPOCHMS HelipoHeueTknx Mozenei B makere ANFIS MatLab;
— HaBBIKAMHU Pa3pabOTKU KOMIUIEKCOB Ha 0a3e HEYETKOM JIOTUKHU B TAKETe

fuzzyTECH.




4 CTpyKTypa U collepKaHue IMCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 4 3a4eTHBIX enunuil 144 akana. 94acoB, B TOM YHUCIIE!

— KOHTaKTHas pabota — 54,15 akan. gyaca:

— aynurtopHas — 51 akan. yaca,
— BHeayaurtopHas — 3,15 akan. gaca

— camocTosATeNbHas padora — 54,15 akan. yaca,
— TOJrOTOBKA K dK3aMeHy — 35,7 akaJl. yaca.

AynutopHast % o
KOHTaKTHas paboTa ch —_ E -
o, (B akaj. yacax) = & =
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Paznen 1. OcHOBHbBIE MOHSATHUSI TEOPUU HEUETKUX MHO-| 4
KECTB
Ornepanuu HaJl HeUETKMMU MHOXKECTBAMHU
1.1. BBemeHue B TEOPHIO HEUYETKUX MHOXecTB| 4 2 1. IToxroroBka k tabopatopHoii paboTe. |YCTHBIN ompoc [IK3-3yB
1 HEYETKOM! JIOTUKH 6 2. Brimonnenue naboparopHoit padotel. |TectupoBanue
3. CamocrosTenbHoe n3yueHue yueonout |IIposepka nabopaTopHOit paboTsI
W HAYYHOH JINTEPATYPBHIL.
1.2. OCHOBHBIE IOHATHUS TEOPUHU HEYETKUX MHOKECTB 4 4 4 1. CamocrosTensHOE U3ydeHHe yueOHOH | Y CTHBIHN ompoc [IK3-3yB
6 Y HAyYHOU JIUTEPaTypBHl. TectupoBanue HIK1-3yB
[IpoBepka 1abopaTopHON PabOTHI
1.3. Onepanuu Hal HEYSTKUMHA MHOXKECTBAMHU 4 2 4 1. IToaroroBka k mabopaTtopHoii pabdote. |[IpoBepka 1abopaTopHON PabOTHI [IK3-3yB
2. Bemonaenne aboparopHoi paboTel. |KommoxBuym HIK1-3yB
3. CamocTosTeNn HOE H3yYCHHE YIeOHOI
W HAYYHOW JINTEPATYPBHIL.
Hroro no pazgeny 4 4 8 12
Pa3nen 2. OcHOBBI HEUETKOM JIOTUKU 4
2.1 HeueTkne OTHOLIEHUS W ONIEpALlMK HaJl HEUETKUMHU | 4 2 1. BemmonHenue nabopatopHoit paboThl. | YCTHBIH onpoc ITK3-3yB
OTHONICHUSIMH 6 2. CamocTosiTensHOe u3ydeHne yueoHol | TectupoBanue JIIK1-3yB
JUTEPATYPHI. ITpoBepka 1abopaTopHON PabOTHI
2.2 OCHOBBI HEYETKOM JIOTHKH 4 2 6 6 1. IToxroroBka k tabopaTopHoi paboTe. |YCTHBIN ompoc [1K3-3yB
2. Beimosinenue naboparopHoit pabotel. |TectupoBanue JIIK1-3yB
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3. CamoctosTensHOe m3ydeHne yaeOHoit | [IpoBepka mabopaTopHOit paboTh
Y HAYYHOU JIUTEPaTypBHlL.
2.3 CucTeMBbl HEYeTKOTO BBIBOJIA 4 2 6 1. ITogroroBka k mabopaTopHOMY 3aHs-|Y CTHBIH OIpOC [IK3-3yB
THIO TectupoBanue HIK1-3yB
18 2. Bemonnenne madopatopHoi padoTsl | [IpoBepka mabopaTopHOit paboThI
3. CamocTosATENPHOE M3YUYCHUE YICOHOMH
W HAyYHOW JINTEPATypbl
Hroro o pasgery 4 6 12
30
Pasmen 3. OcHoOBBI 00mmIeil Teopuu HEYETKOH Mephl.| 4
Heuetkue ceru Iletpu
3.1 OcHOBEHI 00111Ie# TeOPUH HEYSTKOH MEPHI 4 2 8 1. Bemmonuenwne maboparopHoii pabotsr | TectupoBanue [IK3-3yB
3 2. CamocrosrensHoe u3ydeHne ydeOHol | [IpoBepka mabopaTopHOit paboThl HIK1-3yB
U HAY4YHOU JIUTEPaTypbl
3.2 Heuertkue cetu [letpu 4 5 6 1. Beimonnenue naboparopaoit pabotel | Komioksuym [IK3-3yB
9 2. CamocrositensHOe n3yuenue yueOHoi |[IpoBepka mabopaTopHoii paboTh JITK1-3yB
U HAY4YHOU JIUTEPaTypbl
Hroro no pazaen 4 7 14
p y 12,15
HToro mo pMcuMmiInHe 17 34 5415 IK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

1. TpaguumoHHbIe 00pa3oBaTebHbIE TEXHOJOTHH, OPUCHTUPOBAHHBIC HA OPTaHU3AIIHIO
00pa30BaTEeNBLHOTO MPOIIEcCca U MPEANOIATAIONTYI0 IPSIMYIO TPAHCISALNIO 3HAHUHN OT MperoiaBa-
TEJIsI K aCIIUPAHTY.

@DopMbl YU4eOHBIX 3aHATHI C HCMOJIH30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHii:

WupopmaninoHHast JICKIUS — MMOCIeI0BaTeIbHOS U3JI0KEHUE MaTepHaia B JUCIUIUIMHAD-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaThbHBIMU CPEICTBAMHU (MOHOJIOT MPEMo-
JlaBaTers).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MaTEPHUATBLHBIMUA U
WH(OPMAIIMOHHBIMH O0BEKTaMH, JKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMH MOJICIISIMH pe-
aJIbHBIX O0BEKTOB.

2. TexHOJIOTHH TPOOJIEMHOro 00y4YeHHsI — OpraHu3alvs 00pa30BaTEIBHOIO IPOIlecca,
KOTOpasi MPEAIoIaracT MOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YYEOHBIX MPOOIIEMHBIX
CUTYyaIMi JJIsi CTUMYJIUPOBAHHS aKTUBHOW TIO3HABATEIILHOW JCATEIIBHOCTH aCIIUPAHTOB.

3. IHTepakTUBHBIE TEXHOJOTHH — OPTaHMU3AIMs 00Pa30BATEIBLHOTO IPOIecca, KOTopas
nperonaracT aKTUBHOE W HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHHMKOB, JOCTHIKCHUE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsI HUX 00pa30BaTEIIbHOTO Pe3yiIbTara.

®opMbl YUeOHBIX 3aHATHII ¢ MCMOJIb30BAHNEM CHEIHATU3MPOBAHHBIX HHTEPAKTHB-
HBIX TEXHOJIOTHIi:

Jleknus «oOpaTHOM CBSI3U» — JICKIUA-TIPOBOKAIUS (M3JI0KEHUE MaTepuaja ¢ 3apaHee 3a-
TUTAHUPOBAHHBIMHU OIUOKAMM ), JICKIUsI-0ece1a, TeKIUS-IUCKYCCHs, JICKIHI-KOH(DEePEHITH.

4. NudopMaliOHHO-KOMMYHHKAIHOHHBbIE 00pa30BaTe/JbHbIE TEXHOJOTHH — OpPTraHU-
3ammsi 00pa30BaTEILHOTO MPOIlecca, OCHOBAHHAS HAa MPUMEHCHHH TIPOTPAMMHBIX CPEI U TEXHU-
YECKHUX CPEJICTB paOOTHI CO 3HAHHUSIMU B Pa3JIMUHBIX MPEIMETHBIX 00JIACTSIX.

6 YueGHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

B Teuenue cemecTpa Kaxablil CTyJJeHT BBINOJIHAET Ja0OpaTOPHbIE paOOTHI.

Jladoparopnas padora Nel. uctpymenransubie cpeacta VBA nist paboThl ¢ HEUETKHU-
mu MHOKecTBamu B MS Excel

[{enb pabotel: U3yunth cpeactBa u CTpyKTypbl VBA 117151 BBINOHEHUS IPOCTHIX ONEparuii
C HEYETKMMHU MHOXECTBAaMH U UX Ipaduueckoe 0ToOpakeHHe.

3aaHue 1715 CaMOCTOSITENIbHOTO BBIITOJIHEHUS

1. CornacHo BapuaHTy HamnucaTb MaKpoC, KOTOPBIH BBIBOJAUT XapaKTEPHUCTUKY HEYETKOIO
MHO’KeCTBa (YHMBEPCYM, HOCHUTEJb, TOUKU Mepexoja, YHUMOAAIbHOCTh (YHKIIMH MPUHAJJICK-
HOCTH, HOPMaJIbHOE WM CYOHOpPMalbHOE HEYETKOTO MHOXECTBA, BHICOTA, SAPO, TPAHUIBI HE-
YETKOT'O MHOXECTBA).

2. 3anucarb Makpoc, MPUBOASIINI CyOHOPMaIbHOE HEUETKOE MHOXKECTBO K HOPMAJIbHOMY.

3. CoznaTe Makpoc, KOTOPBIA MO MCXOJHBIM JTaHHBIM BBINIOJHSET MOCTPOEHUE rpaduka
(McxomHBIE JaHHBIE: Xo, Xn — HAYAJIbHBIC M KOHEYHBIC 3HAYCHHsI apryMeHTa;N — 1mar, ¢ KOTOpbIM
m3Mensiercs apryment; f(x)=ax’-bx+c — samannas dyrkums). [IpeaycMOTpeTh MPOBEPKY BBOIA
VCXOIHBIX TaHHBIX.

4. CoznaTh MOJIb30BATENBCKYIO (DYHKIHIO, PE3YJIHTATOM KOTOPOI! SIBISIETCSI MACCUB 3Haue-
HUH, 3aHOCAIMICA B siueliku pabouero gucta. C MOMOIIBIO Makpoca BBIMOJHUTH rpaduyeckoe
oToOpaxkeHHe pe3ysbraTa padoThl PYHKINH.

JlabopaTopnasi paGora Ne2. HeueTkne MHOKECTBA U ONE€pallMy HaJl HUMU

Ilens pabotrel: M3y4uTh OCHOBHBIE THUIIBI (DYHKIUI MPUHAUIEKHOCTH, YMETh ONPEAEIIATh
MEpPBbI HEUETKOCTH MHOXKECTB U BBINIOJIHATH ONIEPALIMH HAJ HEUETKUMHU MHOXKECTBAMH.

3agaHue A CaMOCTOSITEIIbHOTO BBIITOJTHEHUS

CoracHO BapHaHTy JaHbl Ba HEYETKMUX MHOXKeCTBa: X = {X, ,ul(X)} uY = {y, Ho (y)}
TpeOyercs:

1. IlpeacraBuTh HEUETKHE MHOKECTBA rpapuyecK.

2. OnpenenuB CBOMCTBA ATHUX MHOXKECTB J1aTh XapaKTEPUCTUKY (YHHUBEPCYM, HOCHUTEIb,



TOUYKY TIepeX0/ia, SIBISCTCS i (PYHKIUS MPUHAIC)KHOCTH YHUMOJAIBLHOM, SBISETCS JIM HEYET-
KO€ MHO>KECTBO HOPMAJIbHBIM WJIM CYOHOPMAaJIbHBIM, BBICOTA, SIAPO, TPaHMIIbI). 3anucaTth Gop-
MYJTy Pa3j0KeHUsI HEUETKOTO MHOKECTBA 10 MHOKECTBAM YpPOBHS.

3. CyObHOpManbHOE HEYETKOE MHOXKECTBO MIPUBECTU K HOPMAIbHOMY.

4. Haiitu muoxkectBa: X UY, X NY, X UY, (X UV)G(XVY), (X G—)Y)O(X +Y).

5. 3anucatrpe MHOKecTBa CON(X), DIL(X), CON(Y), DIL(Y), anreOpanueckoe A0MOIHE-
HUE U TU3BIOHKTUBHYIO CyMMY HEYETKHX MHOeCTB X 1 Y.
6. Heyerkne MHOXECTBa IMPEICTaBUTh TpaHuuecKH: MEpBBIM rpaduk — MHOXKecTBa X,
CON(X), DIL(X); Bropoii rpadux — Y, CON(Y), DIL(Y).
7. JAna xaxnoi KpuBo# (M3 1.6) HAMTH MOAXOAIIYI0 (QYHKIHIO MPUHAIC)KHOCTH aHAIH-
TUYECKH.
8. BBIUMCIUTD NHIEKCHl HEYETKOCTU 110 METPUKE XEMMHUHTIA JIJIsl BCEX IIECTU MHOKECTB.
9. BbunciauTh UHIEKCHI HEYETKOCTH 10 EBKIIMIOBOM METpUKE ISl BCEX IIECTH MHOKECTB.
10. CpaBHUTH CTENEHb HEUETKOCTH MHOMXECTBA X CO CTENEHbI0 HEYETKOCTH MHOKECTB
CON(X) u DIL(X), a Taxxe muoxectBa Y ¢ MHOxecTBaMu CON(Y) u DIL(Y).
Brruncienue HHIEKCOB HEUETKOCTH 0()OPMUTH B BUJIE MOJIB30BATEIBCKON (DYHKIINH.
Jlaboparopnasi padora Ne3. HeueTkue uncina u onepauuu HaJl HUMU
Llenp paboTel: PaccMoTpeTh ompezelieHue HEYSTKOro YHCla M U3YYUTh alreOpandecKue
orepaluu HaJl HEYeTKUMH YUCIIaMHU.
3aaHue 115 CaMOCTOSITENIbHOTO BBIITOJIHEHUS
1. Taub! HeyeTKHe yncia a U b. BeimonHuts apudmMeTnyeckue onepanur U CpaBHUTh HE-
YETKHUE YUCia ¢ AUCKPETHBIMU HOCUTEISIMHU.
2. laHbl clieyomye HeueTKHe Yuca:
a=«B ropone Marauuroropcke npoesj Ha TpamBae CTOUT 15 py6.»;
b=«B ropose MarHuTOropcke mpoes/ 1 Ha MapIpyTHOM aBToOyce CTOUT 18 py0.»;
C=«MHE HaJI0 [TpoexaTh Ha TpaMBae pa3 MATh»;
d=«MHe Haj0 MpoexaTh Ha MapPIIPYTHOM TaKCH MO KpaiHel Mepe paza Tpu».
Tpebyercs:
1) BeICTYIast B pOJIM SKCIIEPTa, 3aMUIIKTE HeUeTKHe yrcia a, b, ¢ u d B popme oObean-
HEHUS TOYCUHBIX HEUETKHUX MHOXECTB;
2) HalTH X=«IpUMepHas CyMMa pacXoJI0B Ha TPAHCIIOPT B TOpoJie MarHUTOropcKey;
3) mocTpouTh rpaduKu GYHKIHH MPUHAIICKHOCTH Yncen a, b, ¢, d u X.
3. BeimonHuTh 3agaHue | A HEYETKHX 4YMCel ¢ HeNpepbIBHBIMU HocHuTensiMmH. [lo-
CTpOUTh TpaduKu QYHKIUH MPHUHAIICKHOCTH HEYETKUX YHCENl @ U D U pe3ynabpTaToB anreo-
pandecKui onepanuii Hal HUMH.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) Ilnanupyemble pe3yabTaTbl 00y4eHHsI M OLlCHOYHbIE ¢

€/ICTBa 1JIsl IPOBECACHUS l'[pOMe)KYTO‘IHOﬁ arrecranmmn.

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCcTBa

PCKTHOCTH U 3(

[TK3 — ciocoOHOCTh 00OCHOBBIBATH IIPHHUMAEMBIE MIPOSKTHBIC PEIICHUSI, OCYIIIECTBIIATH MIOCTAHOBKY U BBIMOJIHATH SKCIIEPUMEHTBI 10 TIPOBEPKE UX KOP-
bpexTHBHOCTH

3HaTh

— OCHOBHBIC aJITOPUTMBI 00PaOOTKH
HEYETKUX MHOXKECTB;
—  OTJIMYHUS HEYEeTKOU MH(POpMAIUH;

Ilepeuens meopemuueckux 60npocos

1. Onummre anropuT™ MPUBEACHUS CYOHOPMAIEHOTO HEYETKOTO MHOKECTBA K HOPMAJILHOMY.
2. OxapakrepusyiiTe MHOKeCTBa OnKaiilliee K He4eTKOMY.

3. Otnrume 0OBIYHOTO0 MHOKECTBA K ONMKaiIlieMy HEYETKOMY.

4. CopmynupyiiTe NOHATHE HEYETKOTO YUCIIA.

5. YTo Xapakrepu3yeT HeYeTKOE YUCII0?

6. Kakue HeyeTkue 4ncia Ha3plBalOT HOPMAJIbHBIMU, YHUMO/IQIbHBIMU U BhINyKJIbIMU? CpaB-
HUTE OIPENIEIEHUS] C COOTBETCTBYIOLMMHU OIPENEICHUSIMU HEUETKMX MHOXeECTB. OnpenenuTe
pasHUILY U CXOZCTBO.

7. Onumure aaropuT™M HaX0XKI€HUsI HEUETKOr0 MaKCUMyMa U MUHUMYyMa.

8. Kak cpaBHUTbH /1Ba HeUeTKUX yucia?

9. Kak onpenenstorcs OTHOIIEHHS «PABEHCTBO» U «HEUETKOE PAaBEHCTBOY I HEUETKUX YUCen?
10. Kakue HeyeTkHe 4nciia Ha3bIBAIOT MPUOIMKEHHO PaBHBIMH?

11. B yem pa3nuuue NOHATUN paBEHCTBA 11 OOBIYHBIX U HEUETKUX yucen?

YmMmern

—  BBIYHMCIATH HHAEKCHI HEYSTKOCTH MO
MeTpuke XeMMuHra u EBKIIMI0BON MET-
PHKE;

— HaXOJUTh HEYETKUN MAKCUMyM U
MUHUMYM;

— CpaBHUBATh HEYETKHUE YUCENA,

Ipaxmuyeckue 3a0anus

3amanne

CornacHo BapuaHTy JAaHbl 1Ba HEYETKUX MHOXeCTBa. Tpedyercs:

1. IlpencTaBUTh HEUETKHE MHOXKECTBA IPaPUUECKH.

2. OmnpenenuB CBOMCTBA 3TUX MHOXKECTB JIaTh XapaKTEPUCTUKY (YHUBEPCYM, HOCUTEIb, TOUKY
nepexosa, SABIAETCS U (PYHKIMS NPUHAIICKHOCTH YHMMOJAIBHOM, SIBISETCS JIM HEYETKOe
MHOXECTBO HOPMAJIBHBIM WUJIM CyOHOPMaJbHBIM, BBICOTA, SAPO, TPAHUIIB). 3anucars GopMyny
Pa3IoXKEHNSI HEYETKOTO MHOKECTBA 110 MHOYKECTBAM YPOBHSI.

3. CyOHOpMaIbHOE HEUETKOE MHOKECTBO MPUBECTH K HOPMAJILHOMY.

4. Haiitu mHOXectBa X WY , X NY, X UY, (X UV)K\(XVY), (X (—BY)O(X +Y).

5. 3anmucars mHOkecTBa CON(X), DIL(X), CON(Y), DIL(Y), anre6pandeckoe TOTOJHEHNE U
JTU3bIOHKTUBHYIO CyMMY HEUETKUX MHOXeCTB X U Y.
6. HeueTknie MHOXKeCTBa NpeacTaBUTh rpaduuecku: nepsbiil rpaduk — MmHokecTBa X, CON(X),




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

DIL(X); Bropoii rpadux — Y, CON(Y), DIL(Y).

7. Jnst kaxmoit KpuBod (M3 11.6) HAMNTHU MOAXOIANIYIO (DYHKIMIO MPUHAICKHOCTH aHATUTHY e-
CKHU.

8. BBIYMCINTD MHAEKCHI HEUETKOCTH 110 METPUKE XEMMHUHTa JUIsl BCEX IIECTH MHOMKECTB.

9. BoruucauTh MHIEKChl HEYETKOCTH 110 EBKIINI0BOM MeTpHKeE /711 BCEX IIECTH MHOXKECTB.

10. CpaBHUTH CTENEHb HEUETKOCTH MHOXKECTBA X CO CTENEHbI0 HeueTKoCcTH MHOXKeCTB CON(X)
u DIL(X), a Taxke MEHOkecTBa Y ¢ MHOkecTBaMu CON(Y) u DIL(Y).

3aganue

1. Jlanbl HeueTKue yncia a u b. BeImoaHuTh apudmMeTHdeckre onepaliuy U CpaBHUTh HE-YETKHE
9Hcia ¢ AUCKPETHBIMA HOCUTEIISIMHU.

2. [lanbl crieyronye HeyeTKUe Yucia;

a=«B ropone MaruuToropcke npoesz Ha TpamBae cTOUT 15 py0.»;

b=«B ropoae MarauTtoropcke npoesja Ha MapIIpyTHOM aBToOyce cTOUT 18 py0.»;

C=«MHE HaJI0 IPOeXaTh Ha TPAMBae Pa3 IAThY;

d=«MHe Ha/10 mpoexaTh Ha MapIIPYTHOM TaKCH IO KpaliHEell Mepe pasza Tpu».

Tpebyercs:

1) BBICTYHast B pOJIM DKCIIEPTa, 3AMIINTE HEYETKHe 4ucia a, b, ¢ u d B hopme o0beau-HEHUS
TOYEYHBIX HEUYETKIX MHOKECTB;

2) HalTH X=«IIpUMepHasi CyMMa pacXoi0B Ha TPAHCHOPT B ropojie MarHUTOropcke»;

3) moctpouth rpaduku GYHKIIUN TPUHAIIICKHOCTH YKcel a, b, ¢, d u X.

3. BeimonHuUTh 3afaHue 1 Ui HEYETKUX YMCeN 4 HeNpepbhIBHBIMM HocuTensMu. [lo-ctpouth
rpagukn GyHKIUN MPUHAJISKHOCTH HEUETKUX YMCEN a U b U pe3ylbTaToB aired-pandecKui
olnepalui HaJy HUMHU.

Bnanets

— HaBBIKAMH pa3pabOTKH aJITOPUTMOB
00pabOTKHU U TIPEJICTABIICHUS HEUETKUX
MHO>KECTB;

3aoanus na pewenue 3a0a4 uz npoghecCUoHaAIbHOU 001ACMU, KOMIJIEKCHbLE 3A0AHUS

1. CocTaBUThH HEUETKYIO MOJIEINb OIICHUBAHUS (DUHAHCOBOW COCTOSTENILHOCTH KIIMEHTA.

2. CocTaBHUTh HEUETKYIO MOJIETh THOPHUIHOW CETH JUISl PEIICHUS 3a]ja4i MPOTHO3UPOBAHUS Ba-
JIOTHBIX IIeH Ha ()MHAHCOBOM PBIHKE.

I[HK-]. — UCNOJIB3YCT OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCIUIIIINH B HpO(I)CCCHOHaHBHOﬁ ACATCIBHOCTH, IPUMCHSACT METOAbI MATCMATUYCCKOT O
aHaJIn3a U MOACIINPOBAaHU, TCOPECTHICCKOT'O U SKCIIEPUMCHTAJIbHOI'O UCCIICAOBAHNA

3HaTh

— OCHOBHBIE IIOHATHS U 3a1a4U TEOPUU
HEYETKUX MHOKECTB U HEUETKOU JIOTH-
KU, onepanuu U QyHKIUH, BHIIOJIHSE-

Ilepeuenv meopemuueckux 60npocos
1. ChopmynupyiiTe MOHATHE HEYETKOTO MHOKECTBA M CPABHHUTE €TO C MOHATHEM OOBIYHOTO
MHOKECTBA.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

MBbIC HaJl HEYETKUMU MHOKECTBAMU,
— MCTOAbI HEYCTKOM OIITUMU3ALINH,

2. JlaiiTe onpeseneHne HEYETKOr0O MHOXKECTBA, YHUBEPCYMa, HOCUTEINS, TOUKH MEePexXo/a, YHH-
MOJaNbHON (DYHKIIMHU MPUHAUICKHOCTH, XapaKTEePUCTUIECKON (PyHKIMH, HOPMAIBHOTO U Cy0-
HOPMAJIEHOTO HEYETKOTO MHOXKECTBA, CHHI€JIHTOHA.

3. IlpuBenuTe MpuMep HEYETKOTO MHOXKECTBA, U, IOCTPOUB AHArpaMmy 3aje, ONPEIEITUTE BbI-
COTY, $,/1pO, TPAHHIIBI HEYETKOTO MHOXKECTBA. 3anumuTe (GOpMyITy pa3oKeHHsT HEYeTKOTO MHO-
KECTBa 110 MHOXKECTBAM YPOBHSI.

4. ChopmynupyiiTe MOHATHE MHOXKECTBA (.-YPOBHS M 3aHUIINTE (GOPMYITy pa3IoKeHHs HedeT-
KOI'0O MHOKECTBA 11O MHOKCCTBAM YPOBHH.

5. IlepeunciuTe OCHOBHBIC ONEpalMU HAJ HEYSTKUMHU MHOXKECTBAMH.

6. Bimsanue onecpanru pacCTsXKCHHUA U CKaTus Ha MHACKC HCYCTKOCTH.

7. Onpenenenue onepanuy yMHOKEHHsI HEUETKUX MHOKECTB, BO3BEJCHUE B LIEIYI0 HEOTPHULIa-
TEJIbHYIO CTETIeHb, YMHO)KEHUE HA YHCIIO.

8. CpaBHHTE CBOICTBa OIEpaIyii HaJl OOBIYHBIMH ¥ HEUETKHMMHU MHOXecTBa-MU. Kakue Bax-
HEHIITHe JIOTHYECKHUE 3aKOHBI HE BBHITTOJTHUMBI Hag HEYCTKUMU MHOKECTBaMH?

9. ChopmynupyiitTe MOHATHE HEYETKOTO YHCIIA.

10. Yro xapakrepusyeT He4YeTKoe Yicio?

11. Kakue anreOpanyeckue onepanyy MO>KHO BBIITOJHATh C HEYETKMMHU YHUCIaMuU?

YmMmern

— TMPUMEHSATH AITOPUTMBI 00pabOTKU U
MIPEJICTaBICHUSI HEUETKUX MHOXKECTB;

—  BBINOJIHATH HEYETKOE MOJIEINPOBa-
HHUE U MCCIIEeJJOBaHUE CUCTEM Ha 0aze
HEYETKOU JTOTHUKH;

IIpakxmuyeckue 3a0anus

OnennBanue (UHAHCOBON COCTOSTEIBHOCTH KIMEHTOB MPH NPEAOCTaBIeHUH OAHKOBCKUX Kpe-
quToB. 1Ipy BeIIaye TOATOCPOUYHBIX KPEIUTOB HA CTPOUTEIBCTBO 3[aHUN MM KOTTEIKEU MOJ
3aJI0T HEJBMKUMOCTH JJISi OLIEHKH COCTOSITEIbHOCTH KJIMEHTOB OaHKaMHU TPAaTUIMOHHO HC-
MMOJIB3YCTCA MCTOA SKCIICPTHBIX OLICHOK. HpI/I 3TOM IICJIBIO OaHka SIBIsIETCS IMOJIY4YCHHUEC MAKCH-
MaJIbHOM MPUOBUIN OT 3aKJIIOYEHHBIX CAEJOK MO IMPEeJOCTABICHUIO KPEAUTOB U HUCKIIOUYEHUIO
BO3MOXXHBIX (PMHAHCOBBIX MOTepb. [10ATOMY MHTEpechl 0AaHKOB COCPEAOTOUYEHBI C OJJHOU CTO-
POHBI, HA YBEIMUYEHUH KOJIMYECTBA YCIEIIHbIX C/AEJIOK, a C IpYroil CTOpPOHbI, Ha N30eKaHue He-
YAQUHBIX CACIIOK, KOTAa KIMCHT HE BO3BpaIllacT BBI)IaHHLIﬁ KpE€auT WK BO3BpaIlIacT €ro HE BO-
BpeMsl.

Bnanets

— HaBbIKaMH ITOCTPOCHUA CUCTCM HC-
YCTKUX aCCOINUATHBHO MAaTPUYHBIX IIpa-
BUJI OJId CUCTEM YIIPABJICHUA, OCHOBAH-
HBIX Ha HEUETKOM JIOTHKE,

— HaBBIKAMH ITOCTPOCHHA HeﬁpOHequ-

3aoanus na pewenue 3a0ay u3z nPogeccuoHarbHoU 0oaIACmU, KOMNIEKCHble 3A0AHUS

1. TlocTpoeHue aganTUBHON CHCTEMbI HEUPO-HEYETKOTO BBIBOJIA JIJISl AIMPOKCHUMAIIMH HEKOTO-
POii 3aBUCIMOCTH, KOTOpas OMUCHIBACTCS MaTeMaTHIeCKol (yHKIuer. ONEeHUTh TOYHOCTb 110~
JTy4YEHHOM HEYETKOW MOJIEH MOCPEICTBOM CPaBHEHUS MPOTHO3UPYEMBIX MOACIBHBIX 3HAYCHUN
C M3BECTHBIMH 3apaHee 3HAUCHUSIMHU COOTBETCTBYIONICH (PYHKITHY.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

kux moxeieii B nakere ANFIS MatLab;
— HaBBIKAMH pa3pabOTKU KOMILIEKCOB

Ha 0a3e HEUETKOU JIOTUKU B [AKETE
fuzzyTECH.

2. Heuerkas MOZCIb YIIPABJICHUA KOHAUIWMOHECPOM BO31yXa B IIOMCIICHHUH. BrimonmauTh pery-

JUPOBKY B KOHJUIIMOHEPA aBTOMAaTUYECKOM, 00ecreunBas MOCTOSIHHYIO TEMIIEparypy Bo3ayxa B

IIOMEILEHUH.
3. Heuetkas Mmoienb ynpasieHUs KOHTEHHEPHBIM KpaHoM. Pa3paboTars Moienb, MO3BOJISIO-

ITYI0 aBTOMAaTU4YCCKH YIIPABJIATH IIPOLECCOM I'OPHU30HTAJIBHOI'O IIEPEMCIICHUA KOHTeﬁHCpHOFO

KpaHa, UCKJIFOYMB paCKaYMBaHUC KOHTeﬁHepOB.
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0) Ilopsimiok TMpoBeleHUs] MPOMEKYTOYHOWH aTTECTAIMU, MOKA3aTeJld W KPUTEPUH
OlleHUBAHMS:

[TpomexxyTounas aTTecTanus mo AucuuruinHe «Teopusi HEUeTKUX MHOXKECTB)» BKIIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUIMMUCS 3HAHU, U
NPaKTUYECKHUE 33J]aHUs, BBIBISIONINE CTEIIEHb C(HOPMHUPOBAHHOCTH YMEHHUH M BJIaJCHHA, TIPO-
BoaUTCS B (hopme B (hopMe IK3aMEHA.

DK3aMeH M0 TUCIHILIMHE MPOBOIUTCS B YCTHOH (OpME MO 3K3aMEHAIMOHHBIM OHIIEeTaM,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTHUECKOE 3aJaHHe.

IMoka3aTe/u U KPUTEPUH OLIEHHBAHUS 32a4€Ta C OLEHKOI:

— Ha OIICHKY «OTJHUYHO» (5 6aimioB) — oOyJarouuiics JeMOHCTPUPYET BHICOKUH YpOBEeHB c(hop-
MHUPOBAaHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHCTEMAaTUYeCKoe U IIyOOKoe 3HaHHE Y4eOHOTO
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTUYECKHE 3a/aHus, CBOOOAHO ONEpUPYET 3HAHUIMU,
YMCHHSIMH, TPUMCHSICT UX B CHTYAIHSIX MTOBBIIICHHON CJIIO)KHOCTH.

— Ha OLICHKY «Xopomo» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPEIHUI YpOBEeHb chopmu-
POBAaHHOCTH KOMIIETEHIIMA: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYU-
TeJIbHBIE OIIUOKH, HETOYHOCTH, 3aTPyIHEHUS IPU aHATUTUYECKUX ONEPALUAX, IEPEHOCe 3HAHUN
¥ YMEHHIA Ha HOBBIC, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO/I€ KOHTPOJILHBIX MEPONPUATUN TOITYCKAIOTCS
OIIMOKH, MPOSIBISAETCS OTCYTCTBHUE OTACNbHBIX 3HAHUM, YMEHMI, HABBIKOB, O0YyYarOIIUIiCS UcC-
MBITHIBACT 3HAYUTENBHBIC 3aTPYIHCHUS TIPHU ONIEPUPOBAHUYN 3HAHUSAMU M YMCHUSMH TIPH UX IIe-
peHoce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUYECKOro MaTepuasa, AOMYCKaeT CYIIECTBEHHbIE OMIMOKH, HE MOXKET IMOKa-
3aTh MHTEJUICKTYabHBIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeYAO0BJIeTBOPUTEAbHO» (1 Gamn) — oOyuaronuiicss He MOXET MOKa3aTh 3HAHUS
Ha YPOBHE BOCTIPOM3BEICHUS U 00BSCHEHUsT HH(OpPMAIIMH, HE MOKET TI0Ka3aTh HHTEIJICKTYallb-
HBIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

8 YueoHo-MeTOAMYeCKOe U HHPOPMAITHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHasi IMTEpPaTYpA:
1. JlorynoBa, O. C. Teopus HEUETKHMX MHOXECTB [DJIEKTPOHHBIN pecypc] : yuedHoe mocooue /
O. C. JlorynoBa, E. A. Unpuna, B. C. Benukanos ; MI'TY. — Marautoropck : MI'TY, 2016. — 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - Pexnm JOCTyMa!
https://magtu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcatalogues/1/1129
895/2285.pdf&view=true . - MakpooOBEKT.
2. bopucos, B.B. Heuerkue monenu u cetu [DIEKTpPOHHBIA pecypc| : ydeOHoe mocobue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®enynoB. — DnekTpoH. AaH. — Mocksa : ['opsiuas muHUS-
Tenexom, 2018. — 284 c. — Pexum gocryna: https://e.lanbook.com/book/111022 . — 3arux. ¢
JKpaHa.

0) /lomoJiHUTe IbHAS JIUTEpaTypa:
1. Jlorynosa, O. C. DkcnepTHbI€ OIIEHKH M CUCTEMBbl B METAJULYPTrUU YE€PHBIX METAUIOB [DieK-
TPOHHBIHA pecypc] : yuebHoe nmocobue / O. C. JloryHosa, E. A. Uneuna, U. . Manko. — Maruu-
toropck : MITY, 2013. — 1 osnekrpon. onrt. guck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true . — MakpoOOBEKT.

B) MeTroauvecKkue yKa3aHUs:
1. JlorynoBa, O.C. MHcTpyMeHTanmbHBIE cpeacTBa VBA 17151 paboThl ¢ HEUETKUMHU MHOKECTBAMU
B MS Excel : MmeTogunyeckue ykazanus K Ja00paTOpHBIM padoTam 1o auctuiuinHe «Teopus He-
YETKUX MHOXKECTB» JUis cTyJeHToB HanpasieHus 230100.62 «MupopmaTika 1 BEIYACTUTEIbHAS
texuuka» [Tekcr]. / O.C. JlorynoBa, E.A. npuna. — Marauroropck : M3a-Bo MarauToropck.
roc. TexH. yu-ta um. I'.'1.Hocoga, 2014. — 11 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcatalogues/1/1129895/2285.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcatalogues/1/1129895/2285.pdf&view=true
https://e.lanbook.com/book/111022
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true

2. Jlorynosa, O.C. HedeTkne MHOXECTBAa M ONEpPAIlMHM HAJ HUMH : METOJMUYECKHE yKa3aHUS K
nabopartopHbiM pabotam 1o aucuuiuinHe «Teopust HEYEeTKUX MHOMKECTB» MJIs CTYACHTOB
Hanpasienus 230100.62 «Mudopmaruka u BerauciaurtenbHas Texuukay [Tekct]. / O.C. JloryHo-
Ba, E.A. Nnbuna. — Maruuroropck : M3n-Bo Marauroropck. roc. TexH. yH-ta um. I".M.Hocosa,
2014. - 16 c.

3. JlorynoBa, O.C. HeueTkue 4ucna u onepanuu HajJ HUMH : METOJUYECKHE YKa3aHHs K Jabopa-
TOPHBIM paboTaM 1o quctuIuinHe «Teopus HEYeTKMX MHOXKECTB» JUIsl CTYJCHTOB HalpaBJICHUS
230100.62 «MudopmaTuka u BeraucautenbHas Texaukay [Tekct]. / O.C. Jlorynoa, E.A. Unbu-
Ha. — MarnuToropck : M3n-Bo Marauroropck. roc. TexH. yH-ta um. I.J1.Hocosa, 2014. — 7 c.

r) Ilporpammuoe o6ecnieuenue u UHTEpHET-pecypcehI:

Ilpoepammnoe obecneuenue: TULIEH3UOHHOE MPOrpaMMHOE oOecliedeHue: OrepaluoHHas
cucreMa; opuCHBIC MPOrPaMMBbl; MATEMAaTHYECKUE MTAKET, CTATUCTUYECKUE MTAKEThI, YCTAHOBJICH-
HbIE Ha KaXJIOM [EPCOHAIBHOM KOMIbIOTEpE BblUMCAUTENbHOrO LeHTpa OI'BOY BIIO
«WMITY».

[lepeueHb JIMLIEH3MOHHOTO TPOTPAMMHOT0 00ECTIIEUEHUsI IO CCHUIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E&Initial Tabld=Ribbon.Document&VisibilityContext=WSS
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecrieueHue JUCHUIIIIMHBI BKITIOYACT!

Tun u Ha3BaHUE ayUTOPUH OcHaiieHue ayuTopun
JlexunonHas ayauropus MynbTHMeINITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npeJicTaBiIeHHs] UHPOpMaLuK
KomMnbrorepHslii knacc [Tepconanbubie KoMIbIOTEPHI ¢ makeroM Office, Beixomom

B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

Aynuropun g camocrostesnbHol | Bee kimacesl YUT u ACY ¢ nepcoHalnbHBIMU KOMIIBIOTE-

paboThI: KOMITBIOTEPHBIE KIIACCHI; pamu, BbIXOJOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOH-
YUTATBHBIC 3QJI6I OMOINOTEKH HYI0 HH()OPMAIMOHHO-00pa30BaTENBHYIO CPETy YHUBEP-
cuTera

Aynuropuii /Ui TpynnoBbIX U UH- | Aya. 282 u kiacesl YUT u ACY
TUBUYalbHBIX KOHCYJIbTALUHU, Te-
KYIIEr0 KOHTPOJIS U IPOMEKYTOU-
HOHU aTTecTanuu

ITomemenus aad camocrositenbuon | Knaccer YUT u ACY
paboThl 00yUYarOIIUXCsI, OCHAIICH-
HBIX KOMITBIOTEPHOU TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K
cet «HTEpHET» U HANTUYUEM J10-
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Tun u Ha3BaHKE ayTUTOPUU

OcHallleHue ayaAuToOpuun

CTyIIa B 3JIEKTPOHHYIO HH(pOpMa-
LIMOHHO-00Pa30BaTEIbHYIO CPENY
OpTraHu3aIuu

[TomemeHust A1t XpaHEHUS | MIPO-
(UITAKTUYECKOTO 00CITYKUBAHUS
y4eOHOTr0 000pYy1I0BaHHS

Llertp nHOPMAIIMOHHBIX TEXHOJIOTHI — aya. 379
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