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Pabouas nporpamma cocrasnena Ha ocnose GI'OC BO no nanpasiennio noarotoski (Creim-
anbioetn) 09.03.01 Uudopmarnka i BuMUCIHTENbHAS TEXHUKA, YTBEPAIEHHOTO npukazom MO
uHP®or 12.01.2016 Ne 5.

PaGouas nporpamMma pacemMoTpena i 0100peHa Ha 3aceann KaeAphl BuIMHCIHTEILHOI Tex-

HIKH W IPOTPAMMHPOBAHIS « 26 » M 2017 r.. npotokoi No

3ai. kadepoit 7 [ O.C. Jlorynosa/
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Ipeoceoamenn /| C L Jlykbsanos

Pabouas nporpamma cocrapicHa: Aouentom kaeapsl BT w Il kange nen. nayk
/ [ E.A. Wasnnoii/

Peuensent: HAMAIBHHK OT/1e/1a HHHOBALMOHHBIX Pa3padoToK
Jl. TEXH. HayK

= "/ AH. Tanos/



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

KOMIICTCHIIN U

[1K3 — crtoco6HOCTh 000CHOBBIBATh PUHUMAEMbIE TPOEKTHBIE PEIICHHUS, OCYIIECTBISATh TOCTAaHOBKY
Y BBINIOJIHATH SKCIEPUMEHTBHI 110 MPOBEPKE UX KOPPEKTHOCTH U YPPEKTUBHOCTH

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 aHAIN3a U MOJCIIMPOBAHUS, 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 00paOOTKHU U MPECTABICHUS HEYETKIUX 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

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 cojiepKaHue TUCHMILTHHBI (MO1YJIs1)

OO01mmast Tpy1I0€MKOCTh TUCHHUIIINHBI COCTABISAET 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.
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Paznen 1. OcHOBHbBIE MOHSATHUSI TEOPUU HEUETKUX MHO-| 4
KECTB
Omnepary HaJl HEUETKUMH MHOXKECTBaMHU
1.1. BBemeHue B TEOPHIO HEUYETKUX MHOXecTB| 4 2 1. IToxroroBka K tabopatopHoii paboTe. |YCTHBIN ompoc [IK3-3yB
U HEYETKOMU JIOTUKH 6 2. Brimonnenue naboparopHoit padotel. |TectupoBanue
3. CamocrosTensHOe n3ydeHue yaeoHo |[IpoBepka mabopaTopHOit paboThI
W HAYYHOH JINTEPATYPBHIL.
1.2. OCHOBHBIE IOHATHUS TEOPUHU HEYETKUX MHOKECTB 4 4 4 1. CamocrosTensHOE U3ydeHHe yueOHOH | Y CTHBIH ompoc [IK3-3yB
6 Y HAyYHOU JIUTEPaTypHlL. TectupoBanue HIK1-3yB
[IpoBepka 1abopaTopHO PabOTHI
1.3. Onepanuu Hal HEYSTKUMHA MHOXKECTBAMHU 4 2 4 1. IToaroroBka k mabopaTtopHoii pabdore. |[IpoBepka 1abopaTopHOW PabOTHI [IK3-3yB
2. Bemonaenue maboparopHoi padoTsl. |KommoxBuym HIK1-3yB
3. CamocTosTeNnFHOE H3yUCHHE YIeOHOH
1 HAYYHOM JIMTEPaTypBhl.
HToro no pazaeny 4 4 8 12
Paznen 2. OCHOBBI HEUETKOMN JIOTUKH 4
2.1 Heuerkne OTHOLICHUS W OIIEPALIUK HAJl HEUETKUMHU | 4 2 1. BrmonaeHune nabopaTopHoii paboTel. | Y CTHBIH ompoc [1K3-3yB
OTHOIIEHHSIMU 6 2. CamocrosiTenbpHOe u3yueHue yueOHoii| 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. CamocrosiTenbHOE M3yueHHe yueOHoi |[IpoBepka nabopaTtopHoii paboTh
W HAy4YHOW JINTEPATYPBHI.
2.3 CucTeMbl HEYETKOTO BBIBOJIA 4 2 6 1. IloaroroBka k JabopaTopHOMY 3aHs-|Y CTHBIN OIPOC [IK3-3yB
THIO TectupoBaHue JIIK1-3yB
18 2. Beinonnenue naboparopHoii padotel  |[IpoBepka nabopatopHoii paboTh
3. CamocrodaTenpHOe U3yyeHue ydeOHOU
W HAyYHOW JINTEPATyphl
Hroro o paszaery 4 6 12
30
Pasmen 3. OcHoOBBI 00mmIeil Teopuu HEYETKOH Mephl.| 4
Heuetkue cetu [letpu
3.1 OcHOBBI 00111€H TEOpUH HEUETKOI MepbI 4 2 8 1. Beinonuenue naboparopHoii padotsl | TecTupoBanue I1K3-3yB
3 2. CamocrosarensHoe u3ydeHue ydaeOHol | [IpoBepka mabopaTopHOit paboTh HIK1-3yB
W HAy4YHOW JINTEPaTyphl
3.2 Heuerkue ceru [letpu 4 5 6u 1. Bemmonuenue mabopatopHoi padotsl | KommokBuym [IK3-3yB
9 2. CamocrosrensHoe u3ydeHne ydaeOHoii | [IpoBepka mabopaTopHoii paboTh HIK1-3yB
W HAy4YHOW JINTEPATyphl
HUroro mo pasznen 4 7 14
pasAety 12,15
Hroro mo pucumminHe 17 34 5415 JK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

1. TpaguumoHHbIe 00pa3oBaTebHbIE TEXHOJOTHH, OPUCHTUPOBAHHBIC HA OPTaHU3AIIHIO
00pa30BaTEeNLHOTO MPOIIECCa U MPEANOIATAIONYI0 IPSIMYIO TPAHCIISAILNIO 3HAHUHN OT TperoiaBa-
TEJIsI K aCIIUPAHTY.

@DopMbl YU4eOHBIX 3aHATHI C HCMOJIH30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHii:

WupopmaninoHHast JICKIUS — MMOCIeI0BaTeIbHOS U3JI0KEHUE MaTepHaia B JUCIUIUIMHAD-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMU (MOHOJIOT MPEIo-
JlaBaTers).

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

2. TexHOJIOTHH TPOOJIEMHOro 00y4eHHs — OpraHu3alys 0Opa30BaTEIBHOIO Ipoliecca,
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 CBSI3W» — 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 TPOTPAMMHBIX CpPeJl 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 115 CaMOCTOSTEIBLHOTO 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 3HAYEHHsI apryMeHTa;N — 1mar, ¢ KOTOpPbIM
m3Mensiercst apryment; f(x)=ax’-bx+c — samamnas dynxums). [IpeaycMOTpeTh MPOBEPKY BBOIA
VCXOIHBIX TaHHBIX.

4. CoznaTh MOJIb30BATENBCKYIO (DYHKIHIO, PE3YJIHTATOM KOTOPOI! SIBISIETCSI MACCUB 3Haue-
HUH, 3aHOCAILIMIiCA B ssueliku pabouero mucta. C MOMOIIbI0 MaKpoca BBIMOJIHUTH IpapuuecKoe
oToOpaxkeHHe pe3ysibraTa padoThl PYHKINH.

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

Ilens pabotrel: M3y4uTh OCHOBHBIE THUIIBI (DYHKIUI MPUHAUIEKHOCTH, YMETh ONPEAEIIATh
MepPbI HEUETKOCTH MHOXKECTB U BBIIIOJIHATH ONlEpPAllMM HaJl HEUETKUMHU MHOXKECTBAMMU.

3ajaHue A1 CaMOCTOSITEIbHOTO BBIIIOJHEHUS

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

1. IlpeacraBuTh HEUETKHE MHOKECTBA rpapuyecK.

2. OnpenenuB CBOMCTBA ATUX MHOMKECTB JIaTh XapaKTEPUCTUKY (YHHUBEPCYM, HOCHTEIb,



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. CybHOpManbHOE HEYETKOE MHOKECTBO IPUBECTU K HOPMaJIbHOMY.

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

5. 3anucatre MHOKecTBa CON(X), DIL(X), CON(Y), DIL(Y), anreOpanueckoe A0MOJHE-
HUE U TU3BIOHKTUBHYIO CyMMY HEUYETKHX MHOeCTB X 1 Y.
6. HedeTkne MHOXKECTBA MPEACTaBUTH TI'padUyuecKu: MepBbId 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. BBIYMCIIUTDh MHIEKCHI HEYETKOCTHU M0 METPUKE XEMMUHTA JJI BCEX IECTH MHOXKECTB.
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).
Brrurcnenue nHIEKCOB HEYETKOCTH O(DOPMHUTE B BHJIE TIOJIB30BATEIIBCKON (DYHKITUH.
Jlaboparopnasi padora Ne3. HeueTkue uncina u onepauuu HaJl HUMU
Llenp paboTel: PaccMoTpeTh ompesesieHne HEYSTKOro YHClia M U3YYHUTh allreOpandecKue
orepaluy HaJl HEYeTKUMH YUCIIaMHU.
3aaHue 115 CaMOCTOSITENIbHOTO BBIITOJIHEHUS
1. Taub! HeyeTKHe yncia a U b. BeimonHuts apudmMeTnyeckue onepanur U CpaBHUTh HE-
YETKHUE YUCIIa C TUCKPETHBIMUA HOCUTEIISIMHU.
2. laHbl clieyomye HeueTKHe Yuca:
a=«B ropone Marautoropcke mpoes; Ha TpaMBae CTouT 15 py0.»;
b=«B ropose MarHuTOropcke mpoes/ 1 Ha MapIpyTHOM aBToOyce CTOUT 18 py0.»;
C=«MHE HaJI0 MPOEeXaTh Ha TPAMBa€ pa3 IMATHY;
d=«MHe Haj0 MpoexaTh Ha MapPIIPYTHOM TaKCH MO KpaiHel Mepe paza Tpu».
Tpebyercs:
1) BeICTYIast B pOJIM SKCIIEPTa, 3aMUIIUTE HeueTkue yrcia a, b, ¢ u d B popme oObean-
HEHUS TOYCUHBIX HEUCTKHX MHOXKECTB;
2) HalTH X=«IpUMepHas CyMMa pacXoJI0B Ha TPAHCIIOPT B TOpoJie MarHUTOropcKey;
3) mocTpouTh rpaduKu GYHKIHH MPUHAIICKHOCTH Yncen a, b, ¢, d u X.
3. BoimonHuTh 3amaHue 1 i HEYETKUX UYMCEN 4 HEMpephIBHBIMU Hocutesimu. [lo-
CTpouTh rpaduku GYHKIUH TPUHAIICKHOCTH HEYESTKUX Ynces @ u b U pe3yapTaToB anreo-
pandecKui onepanuii Hal HUMH.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CPEACTBA LIS IIPOBCACHUN HpOMe)KyTOqHOﬁ aTreCranmum:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHIO N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeaCcTBa

I1K3 — cnoco6HOCTh 00OCHOBBIBATH IPUHUMAEMBIE TIPOEKTHBIE PELICHUS, OCYLIECTBIATH IOCTAHOBKY U BBIIOIHATH SKCIIEPUMEHTHI [0 TPOBEPKE UX 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 aBTOMOOWJISI, ATOM — s7po aTroma, biiaropoHblil uenoBek — yenosek, bonpHoH
4esoBeK — 00JIbHOE cepalle, B3sitka — npectymienue, BuntoBka — opyxue, Bpau — tepanesr, ['aze-
Ta — ra3eTHas cTaTbs).
2. OxapakTepu3yiiTe MHO)KECTBA OJIKaiiliee K HEUETKOMY.
3. OTnnuue 06bIYHOTO MHOXKECTBA K OMKaillieMy HEUeTKOMY.
4. ChopmynupyiiTe NOHATHE HEYETKOTO YUCIIA.
5. UTo XapakTepu3yeT He4eTKOE YUCI0?
6. Kakue HeyeTkne unciia Ha3pIBAalOT HOPMAJIbHBIMU, YHUMO/IQJIBHBIMH U BBITYKJIBIMUA? CpaBHUTE
OIIpeJIeJIEHUs C COOTBETCTBYIOLIMMHU OIPECICHUSIMU HEUeTKUX MHOXKecTB. Onpesennure pa3HuIy 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 YMCITa HAa3bIBAIOT MPUOIIKEHHO PaBHBIMU?
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 — NMPOKYPOP — CIIEA0BATENb
— 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€,

— HaxXxOJUTh HEYETKHII 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 nmpeaukara (ABTOPCKOE MPABO HA MPOU3BEICHHE, CO3/1aHHOE B MOPSAKE CIY-
»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 ¢puinocopuro, TO He UMeNU Obl MPAaBUILHOTO MOHUMAHUS 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 IIe-
pexofa, sSBIsieTcs JIU (PYHKIUS MPUHAICKHOCTH YHUMOJAIBHOM, SBJISETCS U HEUYETKOE MHOXKE-
CTBO HOPMAaJIbHBIM HJIM CYOHOPMAaJIbHBIM, BBICOTA, SIAPO, TPAHHIIBI). 3amucars GOpMylTy pasioxe-
HUSl HEYETKOTO MHOXKECTBA [0 MHOXKECTBAM YPOBHSI.

3. CyOHOpMaIbHOE HEUETKOE MHOKECTBO IIPUBECTU K HOPMAJILHOMY.

4. Haitru moseetsa 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), anreOpamdeckoe IOMOJHEHHUE 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 KpuBoi (M3 11.6) HATH NOAXOAIIYI0 (DYHKIUIO TPUHAIEKHOCTH aHATUTHUECKH.

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 €O cTeneHbio HeueTkocTh MHOkecTB 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 rnpoes/ 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) BBICTYnIast B pOJIM KCIEpTa, 3alMIINTE HEUYeTKUe vncia a, b, ¢ u d B popme oObeTuHEHHS TOUEYU-
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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 uisi HEYeTKUX 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 npogpeccuoHanIbHoU 0o1aAcCmu, KOMNIEeKCHble 3a0aHUs

1. CocTaBUTh HEUETKYIO MOJICITb OIICHUBAHUS (DMHAHCOBOW COCTOSTEIILHOCTH KITHCHTA.

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

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 HEeueTKoM joruku, orne- | 1. Chopmynupyiite noHATHE HEUETKOIO MHOKECTBA U CPABHUTE €r0 € MOHATHEM OOBIYHOI'O MHOYXKe-

paruu 1 pyHKINHY, BBIMOIHICMBIE HAJl He- CTBa.

YETKUMHU MHOKECTBAMMU 2. JlaliTe onpeneneHne HEYETKOTO MHOYKECTBA, YHUBEPCYMa, HOCUTES], TOUKH IEpEeXoaa, 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 AHATrpaMMy 3ajie, ONPEISTUTE BBICOTY,
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 OTEpallMU Ha/l HEYETKMMH 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 Olepanuii HaJ OOBIYHBIMU U HEUETKUMHU MHOXecTBa-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 1

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,

OnenuBanue (GUHAHCOBOM COCTOATENBHOCTH KIMEHTOB IPU MPEJOCTaBIEHUU OAHKOBCKUX Kpeau-
TOB. IIpyu BpIIaue JOITOCPOUHBIX KPEAUTOB HA CTPOUTENIBCTBO 34aHUN WIM KOTTEIKEH IOJ 3aJI10T
HEJIBUKUMOCTH Ul OLIEHKH COCTOATENbHOCTU KJIMEHTOB OaHKaMM TPAJULMOHHO UCIIOJIb3YyeTCs Me-
TOJI SKCIIEPTHBIX OLEHOK. IIpu 3TOM Lenpio OaHKa SBISETCS MOJYyYCHHE MaKCUMaJIbHON MPUOBUIN
OT 3aKJIFOYEHHBIX CJIEJIOK IO IPEJOCTABICHUIO KPEIUTOB U UCKJIFOUECHHUIO BO3MOKHBIX (PMHAHCOBBIX
norepb. [loaToMy MHTEpechl 0aHKOB COCPEIOTOYECHBI C OAHON CTOPOHBI, HA YBEIMYEHUU KOJIMYE-
CTBa YCHELIHBIX CHEINIOK, a C APYroi CTOPOHBI, HAa U30€XKaHUEe HEYAAUHBIX CIIEJIOK, KOTJa KIUEHT He
BO3BPAIACT BBIAAHHBIM KPEIUT UM BO3BPALIAET €r0 HE BOBPEMSL.

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 pa3pabOTKH KOMIUICKCOB

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 MareMaTuieckoil pyHkuuen. O1eHuTh TOUHOCTH MOTYYEHHOM
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 KOHJMIIHOHEpa aBTOMATHYECKOM, 00eCIieurBasi MOCTOSIHHYIO TEMIIEpaTypy Bo3/lyXa B IOMeIIIe-
HUH.

3. HeueTkas Mozienb yIpaBiieHUs: KOHTEHHEPHBIM KpaHoM. Pa3paboTars Mozienb, MO3BOJISIOIIYIO
ABTOMATHYECKHU YIPABIATH MPOIECCOM TOPH30HTAIBHOTO TIEpEeMEIIeHIs] KOHTEHHepHOTO KpaHa,
VCKJIFOYMB 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 YCBOCHHS 00YJarOIIMMUCS 3HAHUM, U MPAKTH-
YeCKHE 3aaHuUs, BBIBISIONINE CTENIEHh CHOPMUPOBAHHOCTH YMEHUH U BIaICHUIA, IPOBOJUTCS B
dbopme B popMe IK3aMeHa.

DK3aMeH M0 TUCIHILIMHE MPOBOIUTCS B YCTHOH (OpME MO 3K3aMEHAIMOHHBIM OHIIEeTaM,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aJaHuE.

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 33/JaHUs, CBOOOIHO OMEpUpYeT 3HAHUSIMU,
YMCHHSIMH, TPUMCHSICT UX B CHTYAIHSIX MTOBBIIICHHON CJIIO)KHOCTH.
— Ha OLICHKY «Xopomo» (4 6amna) — o0yyarouuiicss AeMOHCTPUPYET CPEIHUI YpOBEeHb chopmu-
POBAHHOCTH KOMIIETEHIIMA: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYH-
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(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPUATHI TOMYyCKAIOTCS
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 «HeYA0BJIeTBOPUTEAbHO» (1 Gamn) — oOydaromuiicss He MOXET MOKa3aTh 3HAHUS
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. Jlorynosa, 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 Joruku : yuebnuk / B.A. bouapos, B.1. Mapkun. — M. : ]| «DO-
PYM» : UH®PA-M, 2019. — 334 c. — (Knaccuueckuii yHUBEPCUTETCKHUI yueOHUK). - Pexxum
nocryma: http://znanium.com/catalog/product/1002069 .

0) JJonosiHuTeabHas JUTEpaTypa:
1. Jlorynosa, O. C. DKcniepTHbIE OIICHKH M CUCTEMBbl B METAJUTYPTUU YEPHBIX METAJUIOB [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.

B) MeToanueckue yKazaHusi:
1. JlorynoBa, O.C. UacTpymeHTanbHBIE cpeacTBa VBA 1t paboThl ¢ HEUETKUMU MHOXKECTBAMHU
B MS Excel : MeTognueckue ykazanus K 1a00paTOpHbIM paboTam no auctuminae «Teopus He-
YETKUX MHOXECTBY» I cTyAeHToB HampasiaeHus 230100.62 «MudopmaTrka U BEIYHCIUTEIbHAS
texaukay [Tekct]. / O.C. JlorynoBa, E.A. Unpuna. — Marautoropck : M3a-Bo MarHuToropcek.
roc. TexH. yu-ta um. [.".Hocosa, 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
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

2. Jlorynosa, O.C. HedeTkne MHOXECTBAa M ONEpPAIlMHM HAJ HUMH : METOJMUYECKHE yKa3aHUS K
nabopatopHbiM pabotam 1o aucuuiuinHe «Teopust HEYETKHMX MHOMECTB» MJii 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 HaJ 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 : M31-Bo Marauroropck. roc. Texs. 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 BhlUMCIUTENbHOrO 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
TabPersistence
OdunmanpHpie CalThl MPOMBIIUICHHBIX NPEANPHUATHA M opraHuzanuit: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHKOB MPO-
rpaMMHBIX TIpoAyKToB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I;  caiTel  Jlaboparopuii  KommbioTepHOW  rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

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

Tun v Ha3BaHME ayIUTOPUU OcHaiieHue ayuTopun
JlexumonHas aynuropus MynpTUMEIUIHbBIE CPEACTBA XPAHEHNUS, TIEpEeadun 1
npeJicTaBiIeHHs] HHPpOpMaLuK
KomMmnbroTepHslii Ki1acce [Tepconanbubie KommbloTepsl ¢ makerom Office, Brixomom

B IHTEpHET U ¢ AOCTYNOM B JIEKTPOHHYIO HH(OpMAaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropun g camocrostenbHol | Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMIIBIOTE-

paboThI: KOMITBIOTEPHBIE KIIACCHI; pamu, BbIXOJOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOH-
YUTATBHBIC 3QJI6I OMOINOTEKH HYI0 HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPETy YHUBEP-
cuTera

Aynuropuii /Ui TpynnoBbIX U UH- | Aya. 282 u knacesl YUT u ACY
TUBUIYalTbHBIX KOHCYJIbTALUMN, Te-
KYIIEr0 KOHTPOJIS U IPOMEKYTOU-
HOW aTTeCTaluu

IMomemenus mia camoctogareabHor | Knacesl YUT u ACY
paboThl 00yUYarOIIUXCsI, OCHAIICH-
HBIX KOMITBIOTEPHOU TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K
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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://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
http://www.mmk.ru/
http://www.creditural.ru/
http://www.magtu.ru/
http://www.gks.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.ptc.com/
http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/

Tun u Ha3BaHKE ayTUTOPUU

OcHallleHue ayaAuToOpuun

cetu «/HTEpHET» U HATMYHEM J10-
CTyIa B JIEKTPOHHYIO HH(pOpMa-
IIIOHHO-00Pa30BaTENbHYIO Cpeay
OpraHHU3aLuH

[TomereHust A1t XpaHEHUS | MIPO-
(UITAKTUYECKOTO 00CITYKUBAHUS
y4eOHOT0 000pyIOBaHHS

Llertp nHOPMAIIMOHHBIX TEXHOJIOTHH — aya. 379
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