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1 Llenu ocBoeHUST AUCHUTUIMHBI (MOAYJIs)

Hensimu ocBoeHus: aucuUUIUIMHBL (Moayis) «Hewerkas noruka» sBnsercs (hopMupoBaHHE
HABBIKOB M YMEHMI CO3/IaHUS CTYJCHTAMU MATEMAaTHYECKUX MOJIEJICH MPOLIECCOB U SIBJICHUM C HC-
I0JIb30BAHUEM HEUYETKOM JIOTUKH, 3HAKOMCTBO C MOJICTISIMU YIpaBleHUs! Ha 6a3e HEHPOHEUYETKHUX CU-
CTeM, U3Y4YEeHHE METOJ0B (hOpMaIM3aluH MIPOLIECCOB U SIBJICHUI B MOHATHWHOM amapare HeYeTKOH
JIOTHUKHU.

Jns nocTrKEeHUs MOCTaBIEHHOM LN B Kypce «HeueTkas 1oruka» pemaroTcs 3a1auu:

— U3Y4YE€HHUE OCHOBHBIX MOJOKEHHUI TEOPUU HEUETKUX MHOKECTB U HEUETKOMN JIOTUKH;

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

— pealn3anuo OCHOBHBIX aJrOPUTMOB JJI IPUMEHEHHUS aJrOPUTMOB HaJl HEUETKUMHU MHOKECTBAMU;
— OCBOEHHE TEXHOJIOTMI MCITOJIb30BaHUS HEUETKUX MHOYKECTB M IPABUJI HEYETKOW JIOTUKU B CHUCTE-
Max yIpaBJICHHUS.

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

Huctmrumna «HedeTkast joruka» BXOAWT B BAPUATHBHYIO YacTh AWCHUILIMH 1O BeIOOpY 1
6J10ka 00pa30BaTEIbHOM IPOrPaMMBI.

Jnist u3y4eHus: TUCIMILIMHBI He0OXOAUMBI 3HAHHS (YMEHHS, BIIAJCHUS), CPOPMHUPOBAHHBIC B
pe3yabTaTe U3ydyeHHsl KypcoB: MH(OpPMAaTHKa, OCHOBBI CTATUCTHYECKOW 0OpaOOTKH NaHHBIX, MpPH-
KJIaJJHO€ IPOrpaMMUPOBAHNE, MaTEMATUYECKas JIOTHKA.

3HaHus (YMEHUs, BIAJCHUS), OJIYYE€HHbIE IPU U3YYE€HUU JAHHOM TUCHMIUIMHBI OyayT HEoO-
XOJUMBI JJIs1 U3YyUEHUs JUCLIUIUINH: JIOTUYECKOE IIPOrpaMMUPOBAHUE, METO/Ibl HEHPOKOMIIBIOTEPHO-
ro MOJIEIMPOBAHUS.

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

B pesynbpraTe ocBoeHus aucuUIUIMHBL (Moaynst) «HeueTkas yoruka» oOy4arouiuiicst JOJKeH
o0J1afjaTh CIEAYIONIMMU KOMIIETEHIIUAMU:

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs
KOMIIETEHIINH

IIK3 — cnoco6HoCTH 000CHOBBIBATH NPUHUMAaeMble POEKTHbIE PeleHNsl, OCYLeCTBJIAThH MO0-
CTAHOBKY M BBINOJIHATH YKCIIEPHMEHTBI 110 TPOBEPKe HX KOPPEKTHOCTH M 3¢ 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;

JAMNK-1 — ucnoab3yeT 0CHOBHbIE 3aKOHBI €CTeCTBEHHOHAYYHBIX THUCHMILIMH B MPO(eccHoHab-
HOM /1eATeJIbHOCTH, IPUMEHsIeT METOAbl MATEMATHYECKOI0 AaHAJIN3Aa U MOJeJTUPOBAHUS, TeOpe-
THYECKOIr0 M IKCNEPUMEHTAJIBLHOI0 UCCJIE0BAHMS

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

YMmeTh — HNPHUMCHATH AJITOPUTMBI O6p360TKI/I U IpCACTABJICHUA HCUCTKUX MHOKCCTB,

—  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

U1l 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 cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mmast Tpy10€MKOCTh TUCHUTIINHBI COCTABIAET 4 3a4eTHBIX equHul] 144 akaj. 4acoB, B TOM YHUCIIE:
— KOHTakTHas padota — 54,15 akaj. yaca:

— ayaurtopHas — 51 akan. yaca,
— BHeayauTopHas — 3,15 akan. yaca

— caMocTosTenbHas padora — 54,15 akan. yaca,
— TMOArOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.

Pasnen/ tema

Cemectp

AynautopHast

KOHTaKTHasi pabora
(B akaj. yacax)

CamocrosTenbHas padoTa
(B akaz. yacax)

Bug camocrtositenbHOM

@dopma TeKyIero KOHTPOJIs yCIeBa-
€MOCTH |

Kof 1 CTpyKTypHBIH
DJIEMEHT
KOMITETEHITUH

JVCIUTITHHBI paboTsl .
< Eow | 5w MIPOMEXYTOYHOH aTTECTALNH
S| EE|EZ
= S8 | 8
Paspnen 1. OcHOBHBIE IOHATHS TEOPUHM HeYEeTKUX MHOKecTB. Onepauuu HaJl HeYeTKUMHU MHOKeCTBaMHU
1.1. BBemeHue B TEOPHIO HEUYETKUX MHOXecTB| 4 2 1. [ToaroroBka k JabopaTtopHOil padoTe. YcTHBIH onpoc [IK3-3yB
1 HEYETKOM JIOTUKU 6 2. BeinosnHeHue 1abopaTopHO paboThI. TectupoBanue
3. CamocrosrensHoe u3yueHue yuebnoi u | IIpoBepka abopaTopHOi pabOTHI
Hay4HOM JIUTEPATYpBHL.
1.2. OCHOBHBIE TIOHATHS TEOPUH HEYETKIX MHOXKECTB 4 4 4 1. CamocrosTensHOE N3ydeHHe yueOHOM 1 | Y CTHBIH ompoc [IK3-3yB
6 Hay4HOU JIUTEPaTYpBHL. TectupoBanue JIIK1-3yB
[IpoBepka 1abopaTopHO PabOTHI
1.3. Onepanuu Hal HEYSTKUMHA MHOXKECTBAMHU 4 2 4 1. IToaroroBka k mabopaTopHOii pabore. [IpoBepka 1abopaTtopHO PadOTHI [IK3-3yB
2. BemmonHeHme 1abopaTopHON PabOTHL Komnoxsuym HIK1-3yB
3. CamocrosTeNnpHOE U3yUeHHEe yI4eOHOU 1
Hay4HOH JINTEPATYPHL
Hroro mo paznery 4 4 8/8 12
Pa3gen 2. OcHOBBI HEYETKOH JTOTHKH
2.1 HeueTkne OTHOILIEHUS W ONIEpALlMK HaJl HEUETKUMHU | 4 2 1. BrmmonHenue nabopaTopHOl paboTHI. VYcTHBIi onpoc I1K3-3yB
OTHOUICHUSMU 6 2. CamocrosTensHoe wu3ydeHue yueOHoil|TectupoBanue JAIIK1-3yB
JHUTEpaTypHl. [TpoBepka abopaTopHOl paboTh
2.2 OCHOBBI HEYETKOH JIOTHKH 4 2 6 1. IToaroroBka k nabopaTopHoii padore. VYcTHbll onpoc [IK3-3yB
6 2. Bemmonaenne m1abopaTopHON pabOTHL TectupoBanue JIIK1-3yB

3. CamocTosATeNnbHOE H3y4eHHE y4eOHOW |

Hay4HOH JIMTepaTyphl.

[IpoBepka nmabopaTtopHOit pabOThI




[+
AynuTtopHas 5 o
KOHTaKTHas paboTa ch —_ 2 =
o (B akaj. yacax) = B w =
= S Q . ®dopma TeKyIero KOHTpOJIs ycreBa- ==
Pasnen/ tema 3 Z g Bun camocrtosiTenbHOM eMOCTH 1 § 3 5
JUCIATUTAHBI 3 o H paboThl . 225
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2.3 CucTeMBbl HEYeTKOTO BBIBO/IA 4 2 6/4n 1. IToaroTroBka K 1a00paTOPHOMY 3aHSATHIO | Y CTHBIN OIIPOC [TK3-3yB
18 2. BeimosHeHue 1abopaTtopHoOi paboTh TectupoBanue JIIK1-3yB
3. CamocrosiTensHoe n3ydyeHue ydeOHOiH u|[IpoBepka nmabopaTtopHoii paboTh
HAy4YHOU JIUTEpaTyphl
Hroro o paszaery 4 6 12/4u
30
Pa3gen 3. OcHoBbl 0011eii Teopun HeveTkoii Mepbl. HeueTkne cetn Ilerpu
3.1 OcHOBBI 0011IeH TEOpUH HEUETKOI MepbI 4 2 8 1. BeinosHeHue 1abopaTtopHoOi paboTh TectupoBanue I1K3-3yB
3 2. CamocrositenbHOe HM3yueHHe ydeOHO# u|[IpoBepka nmabGoparopHoii paboThI JIIK1-3yB
HAy4HOU JIUTEpaTyphl
3.2 Heuetkue cetu [letpu 4 5 6u 1. BeInonHeH#e 1a00paTopHO paboThI Konnoxsuym [IK3-3yB
9 2. CamocrosiTenbHOe HM3yueHHe ydeOHO# H |[IpoBepka nmabGoparopHoii paboThI JIIK1-3yB
Hay4HOH JINTEPATYPHI
Hroro no pazgeny 4 7 14/6n 12,15
Hroro mo pucumminHe 17 |34/14n 54,15 JK3aMeH




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 3amaHue 1 I HEYETKHUX YHMCEN Y HENpephIBHBIMU Hocutensmu. [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) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBa NJISI IIPOBECACHUS l'[pOMe)KYTO‘IHOﬁ arrecranmmn.

CTpyKTypHBI
JJIEMEHT

KOMIICTCHIO N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeaCcTBa

I1K3 — cnocoO6HOCTH 00OCHOBBIBATH IPUHUMAEMBIE TIPOEKTHBIE PELICHUS, OCYLIECTBIATH IOCTAHOBKY U BBIIOIHATH SKCIIEPUMEHTHI [0 POBEPKE NX KOPPEKTHO-
ctu U 3P exTuBHOCTH

3HaTh — OCHOBHBIE aJITOPUTMBI 0OPabOTKH He- [lepeuens meopemuueckux 60npocos

YETKUX MHOYKECTB; 1. YcranoBuTe Kakue MOHATHS BHIPAXKAIOT OTHOLIEHUE POja U BUA, a KAKKE — 11eJIOT0 U yacTu (AB-

—  OTJIMYHSA HEUeTKOiH HH(OpMAIHH; TOMOOMJIb — MOTOP aBTOMOOWIISI, ATOM — s7po aTroma, biiaropoHslil uenoBek — yenosek, bonpHoH
4esoBeK — 00JIbHOE cepalle, B3sitka — npectymienue, BuntoBka — opyxue, Bpau — tepanesr, ['aze-
Ta — ra3eTHas cTaTbs).
2. OxapakTepu3yiiTe MHO)KECTBA OJIKaiiliee K HEUETKOMY.
3. OTnuue 06bIYHOr0 MHOXKECTBA K OMKaiilieMy HEUEeTKOMY.
4. ChopmynupyiiTe NOHATHE HEYETKOTO YUCIIA.
5. UTo XapakTepu3yeT He4eTKOE YUCI0?
6. Kakue HeyeTkne unciia Ha3pIBAalOT HOPMAJIbHBIMU, YHUMO/IQJIBHBIMH U BBITYKJIBIMUA? CpaBHUTE
OIIpeJIeJIEHUs C COOTBETCTBYIOLIMMH OIPECIIEHUSIMU HEUeTKUX MHOXKeCTB. Onpenenure pa3HuLy U
CXOJICTBO.
7. OnumTe aNrOpUTM HaXOXKICHHUS HEYETKOr0 MaKCUMyMa M MUHUMYMa.
8. Kak cpaBHUTPH J1Ba HEUYETKUX 4Kcia?
9. Kak omnpenensitoTcsi OTHOIIEHUS «PaBEHCTBO» U «HEUETKOE PAaBEHCTBO» JJIS1 HEUETKUX YUCeN?
10. Kakue HeYeTKHE YMCIIa Ha3bIBAIOT MPUOIMIKEHHO PAaBHBIMU?
11. YcranoBuTE OTHOLIEHHE MEXKIY MOHATHAMM, N300pa3HB UX IrpauuecKy ¢ MOsICHEHUsAMH (AO-
CTPAKTHOE MOHSTHE — MOHATHE — (hopMa — MBILIUIEHUS — popMa, ABTOMOOMIIb — JIETKOBOW aBTOMO-
OuJIb — rpy30BOI aBTOMOOMIIb — MOTOP aBTOMOOMJISI, AZIBOKAT — FOPUCT — MPOKYPOP — CIIE0BaTENb
— IIpOKypaTypa)
12. [locnenoBarenbHass MHOTOCTYIIEHYATas orepanus 0000IIeH!s U OTpaHUYEHUs TIOHATHI (aBTOP
ydeOHMKa, BHHTOBKA, BOITHA, ra3eTa, 3aKOH).

YMeTh —  BBIYHCJIATH HHJCKCHI HEYETKOCTH 10 IIpakmuueckue 3a0anus

MeTpuke XeMMuHra u EBKIMI0BON METpH-
K€,

— HaXxOJUTh HEYETKUI MAKCUMyM U MUHU-
MyM;

3amanue

[TpuBenuTe BhICKa3bIBaHUE K MIPABUIIBHOM JIoTH4YecKon (hopMme, naiiTe 00beIMHEHHYIO KiacCHu(puKa-
U0 Cy)KAeHus. [ paguuecku oToOpa3nuTe OTHOIIEHHE MEXly TS PMHUHAMHU, YCTAaHOBUTE paciipe/e-
JIEHHOCTb CyObeKTa U mpeaukara (ABTOPCKOE MPaBO HA MPOU3BEJCHHE, CO3IaHHOE B MOPSAKE CITY-
»eOHOT0 3a1aHus], IPUHAJICKUT €ro aBTopy).




CTpyKTypHBII
JJIEMEHT

KOMIICTCHIO N

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

CpaBHHUBATh HCYCTKHE UM CEIIa,

3aganue

Omnpexnenute BUA U POBEPHTE MPABMIBHOCTD YMO3aKIIoueHu 1o ux ¢popme (Eciu 661 MBI HE U3Y-
yanu ¢puinocopuio, TO He UMeNU Obl MPAaBUILHOTO MOHUMAHHUS 3aKOHOB pa3BUTHs. W Tak Kak MbI
u3ydaeM GuiIocopuio, Mbl UIMEEM IPABHILHOE IOHUMAHHUE 3aKOHOB Pa3BUTHS).

3aganue

CorniacHO BapuaHTy JaHbl IBa HEYETKUX MHOXKECTBaA. TpelyeTcs:

1. [IpencTaBuTh HEYETKHE MHOXKECTBA rpapuuecKi.

2. OnpenenyB CBOMCTBA ATHX MHOXKECTB JIaTh XapaKTEPUCTHKY (YHHBEPCYM, HOCHTENb, TOUKY TIe-
pexofa, sSBIsieTcs JIU (PYHKIUS MPUHAICKHOCTH YHUMOJAIBHOM, SBJISETCS U HEUYETKOE MHOXKE-
CTBO HOPMAaJIbHBIM HJIM CYOHOPMAaJIbHBIM, BBICOTA, SIAPO, TPAHHIIBI). 3amucars GOpMylTy pasioxe-
HUSl HEYETKOTO MHOXKECTBA 10 MHOXKECTBAM YPOBHSI.

3. CyOHOpMaIbHOE HEUETKOE MHOKECTBO IPUBECTU K HOPMAJILHOMY.

4. Haitru moskeetsa X UY , X AY, X UY, (X UY ) (XVY), (X @Y )e(X +Y).

5. 3amucars MHO)kecTBa CON(X), DIL(X), CON(Y), DIL(Y), anrebpandeckoe MOMOJHEHHE U
TU3BIOHKTUBHYIO CYMMY HEYETKMX MHOXeCTB X U Y.

6. HeyeTkne MHOXKECTBa NpPENCTaBUTh rpaduuecku: nepBblid rpadpuk — MHOokecTBa X, CON(X),
DIL(X); Bropoii rpaduk — Y, CON(Y), DIL(Y).

7. JAns kaxaoi KpuBo (13 11.6) HalTH NOAXOAAIIY 0 (PYHKIUIO IPUHAJUIEKHOCTH aHATTUTUYECKH.

8. BBIUMCIUTD NHAEKCHI HEYETKOCTH IO METPUKE XEMMMHTA AJIs BCEX IECTH MHOXKECTB.

9. BbuncanTh MHJIEKChl HEYETKOCTH 110 EBKIIMI0BOM METPHKE JIJIsl BCEX IIECTH MHOXKECTB.

10. CpaBHHUTH CTENEHb HEYETKOCTH MHOXKECTBa X CO cTeneHbio HeueTkocTu MHOXkeCcTB CON(X) u
DIL(X), a Tak:xe MHOkecTBa Y ¢ MmHOkecTBamu CON(Y) u DIL(Y).

3amanue

1. Jlanbl HeueTkue yuciaa a U b. BeimonHute apudmeTrueckue onepanud U CpaBHUTh HEYETKHE
quCcila C JUCKPETHBIMU HOCUTEIISIMHU.

2. JlaHbl clieyromne HEYeTKUE YHUCIIa:

a=«B ropone Maruuroropcke mpoeszi Ha TpamBae CTouT 15 py0.»;

b=«B ropose MarauToropcke mpoes;; Ha MapuIpyTHOM aBToOyce cTouT 18 py0.»;

C=«MH€ HaJI0 ITPOeXarh Ha TPaMBae pa3 ISIThy;

d=«mHe Haj0 TpoexaTh Ha MAPUIPYTHOM TAKCH IO KpaitHEH Mepe paza Tpu».

TpeOyeTcsi:

1) BeICTyMasi B POJIM DKCIIEPTA, 3alMINTE HEUETKHE YKcia a, b, ¢ u d B popMe 00beTMHEHUS TOYEY-
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CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

HBIX HEYETKUX MHOXECTB;

2) HAlTH X=«IIpUMEpHAsi CyMMa PacXoA0B Ha TPAHCIIOPT B TOpoie MarHuTOrOPCKeEY;

3) mocTpouth rpaduku GYHKIIUH TPUHAAIECHKHOCTH Yncel a, b, ¢, d u X.

3. BeimonHuTh 3a1anue 1 Uit HEUETKUX YHCell ¢ HempepbhIBHEIMU HOcUTeNsIMU. [TocTpouTs rpadu-
K (DYHKIMN TPUHAIISKHOCTA HEUETKUX YHCET a M b U pe3ylbTaTtoB ajareOpandeckuid oreparui
HaJl HUMU.

Bnanets

HaBbIKaMU pa3pabOTKU aIrOpUTMOB 00-

PabOTKH M MPEICTABIICHUS HEUETKHX MHO-
JKECTB;

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 00ACMU, KOMNIEKCHbIE 3A0AHUS

1. CocTaBUTh HEUETKYIO MOJICITb OIICHUBAHUS (DMHAHCOBOW COCTOSTEIILHOCTH KITHCHTA.

2. CocTaBUTh HEYETKYIO MOJICIh THOPUIHOW CETH JUTsSl PEUICHUS 3a/1a4d POTHO3UPOBAHUS BATIOT-
HBIX IICH Ha (DMHAHCOBOM PBIHKE.

I[HK-]. — UCIIOJIB3YCT OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX AVUCHUILIIMH B HpO(i)eCCPIOHaJILHOfI ACATCIBbHOCTU, TPUMCHACT MCTOABI MATEMATUYCCKOI'O aHaJIn3a

1 MOJACIIMPOBAHUA, TCOPECTUICCKOI'O U SKCIICPUMCHTAJIbHOI'O 1

CCJICOAOBaHHA

3HaTh — OCHOBHBIE TIOHATHS U 33/1a41 TEOpUH He- | [lepeuenv meopemuueckux 60npocos

YEeTKUX MHOKECTB U HeueTKoM joruky, one- | 1. Chopmynupyiite noHATHE HEUETKOIO MHOKECTBA U CPABHUTE €r0 € MOHATHEM OOBIYHOIO MHOXKe-

paruu 1 pyHKINHY, BBIMOIHICMBIE HAJl He- CTBa.

YETKUMHU MHOKECTBAMMU 2. JlaiiTe onpeneneHne HEUETKOTO MHOXKECTBA, YHUBEPCYMa, HOCUTEISI, TOUKH MEPEX0aa, YHUMO-

—  METOIbI HEYEeTKOUN ONTUMM3ALUH, I[aJII)HOfI q)yHKHI/II/I MMPUHAIJICI)KHOCTH, XapaKTepI/ICTI/ILIGCKOI\/'I (i)YHKIII/II/I, HOPMAJIBHOTO 1 Cy6H0p-
MAaJIbHOTO HEYETKOTO MHOKECTBA, CUHIE€JIbTOHA.
3. [IpuBeuTe MpUMEP HEYETKOTO MHOXKECTBA, ¥, TOCTPOUB AUArpamMmy 3ajie, ONPEIeIUTE BHICOTY,
A7IPO, TPAHUIIBl HEUETKOTO MHOXKECTBA. 3anmuIuTe GOpMyny pa3iaoKeHHs] HEYETKOTO MHOXKECTBA IO
MHOXECTBaM ypOBHSI.
4. ChopmynupyiTe MOHATHE MHOXKECTBA O-YPOBHS U 3aMHUIINTE POPMYITY pa3OKEHUS HEYETKOTO
MHOXECTBa 10 MHOYKECTBAM YPOBHS.
5. [lepeuricnuTe OCHOBHBIE OMEpaAIlUU HAa/l HEYETKUMHU MHOKECTBAMHU.
6. BoustHue onepanuu pacTsHKEHUS M COKATHS Ha MHJICKC HEYeTKOCTH.
7. Onpenenenue onepauy YMHOKESHHSI HEYETKIX MHOXKECTB, BO3BE/IEHUE B IIEJTYI0 HEOTPHUIIATETb-
HYIO CTENEHb, YMHOXKEHUE HA YUCIIO.
8. CpaBHuTE CBOMCTBA Olepalyii HaJ OOBIYHBIMU U HEYETKUMU MHOXKeCTBa-MU. Kakue BaxHeimme
JIOTHYECKHE 3aKOHBI HE BBITIOJHUMBI HaJlT HEUETKMMU MHOKECTBAMM ?
9. ChopmynupyiiTe MOHATHE HEYETKOTO YMCIIA.
10. Kakue anreOpandeckue onepaniyd MOXKHO BBITIONHATH ¢ HEUYSTKHMHU YUCITAMHA?

YMeTh — TMPUMEHSATH AITOPUTMBI 00pabOTKU U

Ilpaxkmuueckue 3a0anus
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CTpyKTypHBII
JJIEMEHT

KOMIICTCHIO N

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

MIPEICTABJICHHUS HEYETKUX MHOXKECTB;

—  BBINIOJIHATH HEUETKOE MOJICIIMPOBAHUE U
HCCIIeIOBAHUE CUCTEM Ha 0a3e HEUETKOI JI0-
THKH,

OuenuBanue (UHAHCOBOW COCTOSTEIBHOCTH KIMEHTOB IPHU MPEIOCTaBICHUN OaHKOBCKUX KpEau-
TOB. [Ipu BeIIaU€ OJTOCPOUHBIX KPEAUTOB Ha CTPOUTENBCTBO 3aHUI WM KOTTEIKEH 10J 3aJ10T
HEJABM)KMMOCTH JIJISl OLIEHKH COCTOATEIbHOCTH KJIMEHTOB OaHKaMU TPaJUIIMOHHO HCIOIb3YETCs Me-
TOJI SKCIIEPTHBIX OLEHOK. IIpu 3TOM Lenpio OaHKa SBISETCS MOJYyYCHHE MaKCUMaJIbHON MPUOBUIN
OT 3aKJIIOYEHHBIX CJIEJIOK IO MPEJOCTABICHUIO KPEIUTOB M UCKITIOUEHUIO BOZMOKHBIX (PMHAHCOBBIX
norepb. [loaToMy MHTEpechl 0aHKOB COCPEIOTOYECHBI C OAHON CTOPOHBI, HA YBEIMYEHUU KOJIMYE-
CTBa YCIIEUIHBIX C/IEJIOK, a C IPYroi CTOPOHBI, HAa N30eKaHNEe HEeYJAaUHbIX CIIEIOK, KOTJa KJIMEeHT He
BO3BpAIIA€T BbIIAHHBIN KPEIUT WM BO3BPAILIAET €r0 HE BOBPEMSI.

Bnaners

— HaBBIKAMH MOCTPOCHUS CUCTEM HEYET-
KHX aCCOIMaTUBHO MAaTPUYHBIX MPABIII JIS
CUCTEM YIPABIICHUS, OCHOBAaHHBIX

Ha HEYETKOM JIOTHKE,

— HaBBIKAMH ITOCTPOCHHS HEUPOHEUSTKUX
mozeiner B nakere ANFIS MatLab:;

— HaBBIKAMH pa3pabOTKU KOMIUIEKCOB

Ha 0a3e HEYETKOM JIOTHKH B ITAKETE

fuzzyTECH.

3aoanus na pewenue 3a0au u3 nPogheccUoHaIbHOL 001ACMU, KOMNIEKCHbLE 3A0AHUSA

1. IlocTpoenue aganTUBHON CUCTEMbI HEMPO-HEYETKOTO BHIBOJIA JJISl AlIPOKCUMAIIMU HEKOTOPO
3aBHCHMOCTH, KOTOpasi OMUCHIBAETCs MareMaTnieckoi ¢pyHkuuein. OueHNTh TOUHOCTh MOTY4YEeHHOM
HEUYETKOH MOJIENIN TIOCPECTBOM CPABHEHUS MPOTHO3UPYEMBIX MOJEIBHBIX 3HAYCHNUH C N3BECTHBIMHU
3apaHee 3HAYCHUSIMU COOTBETCTBYIOIEH QYHKITHH.

2. Heuetkas Mozienib yIpaBieHHUs KOHIUIIMOHEPOM BO3yXa B TIOMEIICHHH. BBIOIHUTD PETyINPOB-
Ky B KOHJMIIMOHEpA aBTOMATU4ECKO, 00eCIeurBasi MOCTOSIHHYIO TEMIIEpaTypy BO3llyXa B MOMEIIIe-
HUH.

3. HeueTkas Mozienb yIpaBiieHUs: KOHTEHHEPHBIM KpaHoM. Pa3paboTars Mozienb, MO3BOJISIOIIYIO
ABTOMATHYECKHU YIPABIATH MPOIECCOM TOPH30HTAIBHOTO TIEpEeMEIIeHIs] KOHTEHHepHOTO KpaHa,
MCKJIFOYMB pacKauMBaHUE KOHTEHHEPOB.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas artecTanus 1o aucuuiimae «HeueTkas ornka» BKIIOYAET TeOpeTHYe-
CKH€ BOMPOCHI, MO3BOJISIOUINE OLEHUTh YPOBEHb YCBOCHUS O00YYarOIIMMUCS 3HAHUM, U TPaKTH-
YeCKHE 33aHuUs, BBISBISIIOIINE CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BIaICHUIA, TIPOBOJUTCS B
dbopme B popMe IK3aMeHa.

DK3aMeH M0 TUCIHILIMHE MPOBOIUTCS B YCTHOH (OpME MO 3K3aMEHAIMOHHBIM OHIIEeTaM,
KK U3 KOTOPBIX BKIIIOYAET J]BA TEOPETUUYECKUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/laHUE.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 3aY€Ta € OLIEHKOM:
— Ha OIICHKY «OTJHUYHO» (5 6aimioB) — oOyJarouuiics JeMOHCTPUPYET BHICOKUH YpOBEeHB c(hop-
MHUPOBAaHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHCTEMAaTUYeCKoe U IIyOOKoe 3HaHHE Y4eOHOTO
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTUYECKHE 3a/laHus, CBOOOJHO ONEpUpPYET 3HAHUSMU,
YMCHHSIMH, TPUMCHSICT UX B CHTYAIHSIX MTOBBIIICHHON CJIIO)KHOCTH.
— Ha OLICHKY «Xopomo» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPEIHUI YpOBEeHb chopmu-
POBAaHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS HE3HAUU-
TeJIbHBIE OIIUOKH, HETOYHOCTH, 3aTPyTHEHUS IPU aHATUTUYECKUX ONEPALIUAX, IEPEHOCe 3HAHUN
¥ YMEHHIA Ha HOBBIC, HECTAH/IaPTHBIC CUTYAIIHH.
— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTHA KOMIIETEHIIMK: B X0JI€ KOHTPOJIBHBIX MEPOIPUATHI JOMYyCKAIOTCS
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 «HEeYyJ0BJIeTBOPUTEJIbHO» (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 «HeYAOBJIeTBOPUTEAbHO» (1 Gamn) — oOyyaronuiicss He MOXET MOKa3aTh 3HAHHUS
Ha YPOBHE BOCIIPOM3BENCHUS U OOBSCHEHUST HH(OPMAIINH, HE MOKET TIOKa3aTh 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] : yueOHoe mocodue /
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. bouapos, B.A. OcHoBbl noruku : yuebnuk / B.A. bouapos, B.1. Mapkun. — M. : U] «DO-
PYM» : UH®PA-M, 2019. — 334 c. — (Knaccuueckuil yHUBepCcUTETCKUN y4eOHUK). - Pexxum
nocryma: http://znanium.com/catalog/product/1002069 .

0) lono/IHUTEILHAS JINTEPATypa:

1. Jlorynosa, O. C. DKcniepTHbIE OILIEHKH U CUCTEMbI B METAJUIYPIHMH YEPHBIX METAUIOB [DJeK-
TpoHHBIN pecypc] : yueoHoe mocobue / O. C. Jlorynona, E. A. Unsuna, U. Y. Mamnko. — Maruu-
toropck : MITY, 2013. — 1 osnekrpon. onrt. auck (CD-ROM). — Pexum poctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true . — MakpooOBEKT.

2. OCHOBBI TEOpHHU yTpaBJieHUs. MOIEIMpOBaHNE CHCTEM aBTOMATHYECKOTO YIPABJICHHUS B Cpe-
ne MATLAB-SIMULINK [Onekrponnsiii pecypce] : mabopatopubiii npaktukym. Y. 2 / 0. B.
Kouepxunckas, E. A. Unbuna, B. C. Beaukanos, O. C. Jlorynosa ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 osnekrpon. onr. guck (CD-ROM). - Pexum jgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2566.pdf&show=dcatalogues/1/1130
368/2566.pdf&view=true . - MakpooOBbeKT.

3. OcHOBBI TeopuH YyIpaBieHUs. MopaenupoBanue cucteM ymnpasieHus B cpene MATLAB-
SIMULINK [Onekrponnsiii pecypce] : nabopatopusiii npaktukym. Y. 3 / FO. B. Kouepxunckas,



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
http://znanium.com/catalog/product/1002069
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
https://magtu.informsystema.ru/uploader/fileUpload?name=2566.pdf&show=dcatalogues/1/1130368/2566.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2566.pdf&show=dcatalogues/1/1130368/2566.pdf&view=true

E. A. Unbuna, B. C. Benukanos, O. C. Jlorynosa ; MI'TY. - Maruuroropck : MI'TVY, 2016. - 1
3JICKTPOH. OTIT. JTUCK (CD-ROM). - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2580.pdf&show=dcatalogues/1/1130
394/2580.pdf&view=true . - MakpooOBbeKT.
4. lemuniona, JI.A. TlpunsTue peiieHuil B yCIOBUSAX HEONPEIEICHHOCTH [ DIEKTPOHHBIN pecypc]
: moHorpadus / JILA. Jlemumosa, B.B. Kupakosckuii, A.H. IIbuibkuH. — DJIEKTpOH. JaH. —
MockBa : Topauas sunusg-Tenekom, 2014. — 289 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/111050 . — 3ar. ¢ 5KpaHa.
5. Taranos, A.M. OcHOBBI UICHTU(UKAIIUH, aHATM3a U MOHUTOPUHTA MPOEKTHBIX PHCKOB Kade-
CTBa MPOTPAMMHBIX H3JICTUH B YCIOBUSAX HEYCTKOCTH [ DneKTpoHHBINH pecypc] / AWM. Taranos. —
OnekTpoH. aaH. — MockBa : [opsuas nunus-Tenexom, 2015. — 224 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/111109. — 3ari. ¢ skpaHa.
6. Cuxopckas, I".A. AnreOpa u Teopus umcen [DICKTPOHHBIA pecypc]| : ydeOHOe mocobue /
I".A. Cukopckasi. — OnekTpoH. aaH. — OpenOypr : OI'Y, 2017. — 303 c. — Pexxum nmoctyma:
https://e.lanbook.com/book/110642 . — 3ari. ¢ 3kpaHa.
7. Kysuenos, B.I'. Jloruka: OoCHOBBI pacCyXIeHHUS W HAY4YHOTO aHaiu3a : yded. mocodue /
B.T". Ky3uenos, FO./l. Eropos. - M. : UHOPA-M, 2018. - 290 c. — (Brsiciee o6pa3oBanue: ba-
KajaBpuar). — Www.dx.doi.org/10.12737/textbook 5afd31f4231d61.77415685 .
8. bopucos, B.B. Heuerkue monenu u cetm [DIEKTPOHHBIA pecypc| : ydeOHOe mocobue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®enynoB. — OnekTpoH. gaH. — Mocksa : ['opsiuas nuHus-
Tenexom, 2018. — 284 ¢. — Pexxum noctyna: https://e.lanbook.com/book/111022 . — 3ar. ¢ 3kpa-
Ha.
9. I'psnosoit, JI.M. Jloruka. 3amaun u ymnpaxuenus / .M. I'psmosoii, H.B. Crpenkosa -
M..:IOHUTU-JAHA, 2015. - 119 c.: ISBN 978-5-238-01794-5 - Pexum poctyma:
http://znanium.com/catalog/product/872834 .

B) MeToanueckue yKa3aHus:
1. Jlorynoga, O.C. UnctpymenTanbHbie cpeactBa VBA it paboThl ¢ HEUETKUMU MHOXKECTBAMHU
B MS Excel : MeTonnueckue ykazanus K J1abopaTOpHbIM paboTaM mo nucturuinae «Teopus He-
YETKUX MHOXKECTB» i cTyAeHToB HanpasieHus 230100.62 «MHpopmaTiKa U BEIUUCIUTENbHAS
texaukay [Tekct]. / O.C. JlorynoBa, E.A. Unbuna. — Marautoropck : M3a-Bo MarHutoropcek.
roc. TexH. yu-ta um. [..Hocoga, 2014. — 11 c.
2. JlorynoBa, O.C. HeueTkrie MHOXKECTBA U OMEPAllMU HAJ HUMHU : METOJIMYECKHE yKa3zaHUs K
nabopatopHbIM paboTam 1o gucHuIuinHE «Teopusi HEYEeTKUX MHOXKECTB» MJis CTYACHTOB
Hanpasienus 230100.62 «Mupopmatuka u BeranciautenbHas TexHuka» [Teket]. / O.C. JloryHo-
Ba, E.A. Unpuna. — Marautoropck : M3a-Bo Maruurtoropck. roc. TexH. yu-ta um. I.J1.Hocoga,
2014. - 16 c.
3. JlorynoBa, O.C. HeueTkue 4uciia U ornepayy HaJl HUIMH : METOJUYECKHE YKa3aHus K Jjabopa-
TOPHBIM paboTaM 1o JucHUIUInHe «Teopus HeYeTKUX MHOXKECTBY» JUIS CTY/IEHTOB HAaIpPaBIICHUS
230100.62 «MudopmaTtuka u Berarcautenbnas Texanka» [Tekct]. / O.C. Jlorynosa, E.A. Unbu-
Ha. — MarnuToropck : M3n-Bo Marauroropck. roc. texs. yH-ta um. I.J1.Hocosa, 2014. — 7 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebl:

Ipoepammmoe obecneuenue: TANEH3NOHHOE TPOTPaMMHOE OOECIICUCHHE: OIepariioOHHAas
cucrema MS Windows 2007; MS Office 2010; PacketTracerre, yctaHOBJICHHBIC Ha KaXJIOM Tep-
COHAJILHOM KOMITbtOTEpe BhIuucauTeNbHOro eHtpa @I'bOY BITO «MI'TVY ».

[lepeueHb MUIIEH3MOHHOTO MPOTPAMMHOT0 00ECTIEYEHHUSI 110 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%
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https://magtu.informsystema.ru/uploader/fileUpload?name=2580.pdf&show=dcatalogues/1/1130394/2580.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2580.pdf&show=dcatalogues/1/1130394/2580.pdf&view=true
https://e.lanbook.com/book/111050
https://e.lanbook.com/book/110642
http://www.dx.doi.org/10.12737/textbook_5afd31f4231d61.77415685
https://e.lanbook.com/book/111022
http://znanium.com/catalog/product/872834
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence

BE%D0%B5%20%D0%9F%D0%9E& Initial Tabld=Ribbon.Document& VisibilityContext=WSS

TabPersistence

Oguyuanvrole caimvl nPOMbIULIEHHIX npeonpusmuil u opeanuzayui. http://www.mmk.ru
, http://www.magtu.ru , u T.11.; pa3paboTYMKOB IIPOrpaMMHBIX POAyKTOB: http://www.statsoft.ru
, http://lwww.microsoft.com , http://www.netacad.com u T.11.

9 MarepHajbHO-TEXHHYECKOE o0ecrevyeHne TUCHHIIHHBI (MOTYJIs)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOI‘O o0OecrieueHUs BKIIIOYAECT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTopun

JlekuuonHas aynuropus aya. 282

MyneTUMeauiiHBIE CpEeNCTBAa XpaHEHHSA, INepeladyd |
npeCcTaBIeHUs HHPOPMALIUU

Komnerotepusie knaccel  LlenTpa
UH(OPMAITMOHHBIX TEXHOJIOTHI
OI'BOY BIIO «MI'TVY»

[lepconanbHble KOMIBIOTEPHI, OOBEAMHEHHBIE B JIOKAIb-
HBIE CETH C BBIXOJOM B Internet, oCHaIllEHHbIE COBPEMEH-
HBIMHA IIPOIPaMMHO-METOAUYECKUMH KOMIUJIEKCAMH ISt
pemieHus 3agad B 00JacTH WH(OPMATUKH W BBIYHACITH-
TEJIbHON TEXHUKU

Aynuropun A CaMOCTOSATENbHOU
paboOThI: KOMIIBIOTEPHBIC KJIACCHI;
YHUTaJIbHBIC 3aJI6I OUOJIMOTEKH

Bcee xiaceet YUT u ACY ¢ nepcoHanbHbIMU KOMITbIOTE-
pamu, BbIXOIOM B MHTEpHET U C AOCTYNOM B 3JIEKTPOH-
HyI0 HH(OPMAIIMOHHO-00Pa30BaTENbHYIO0 CpEdy YHHUBEp-
cuTera

AyauTopuid JUisl TPYIIOBBIX U WH-
JUBHUIyaJIbHBIX KOHCYJIbTAllUW, Te-
KYILIETO KOHTPOJSI U MPOMEXYTOU-
HOMU aTTecTalnuu

Ayn. 282 u knaccsl YUT u ACY

ITomemenus st caMOCTOSATEIBbHON
paboThl 0OydYaIOUIMXCS, OCHAICH-
HBIX KOMIIBIOTEPHOM TEXHUKOU C
BO3MOYKHOCTBIO IIOJKIIFOYEHUS K
cetu «VHTEpHET» U HAIMYUEM J10-
CTyna B DJEKTPOHHYIO HH(OpMa-
IIUOHHO-00Pa30BaTEIbHYI0  Cpeay
OpraHu3aluu

Knaccet YUT u ACY

[Tomemienust uIss XpaHEHUSI U TIPO-
(GMIakTHYeCKOro  0OCIyKUBaHUS
yueOHOro 000pyAOBAHUS

[lenTp nH(OpPMALIMOHHBIX TEXHOJIOTUM — aya. 379
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http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%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%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%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&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://www.mmk.ru/
http://www.magtu.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.netacad.com/

