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1 Llenu ocBoeHUST AUCHUTUIMHBI (MOAYJIs)

Lenstmu oCBOCHUS AUCUUILIINHBI (MOAYIsl) «Teopus HEUETKUX MHOXKECTB) SIBISIETCS O3HAKOM-
JIEHUE CTYJIEHTOB C OCHOBHBIMHU MOHSITHUSMU HEYETKUX MHOXXECTB M HEUETKOM JIOTUKU, METOJAAMHU U
CpEICTBAaMH MX HCIOJB30BaHUS IJI1 MOJEIUPOBAHUS U HEUETKOIO YIPaBJICHUS, OMHCHIBAIOIIUX 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 MCIOIb30BaHMUS HEUETKMX MHOXECTB M MPABUJI HEUETKOW JIOTUKU B CHUCTE-
Max ynpaBleHUSI.

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

JucnummmHa «Teopuss HEYETKMX MHOXKECTB» BXOJIUT B BapHATHBHYIO YacTh JUCIUIUIMH 10
BbIOOPY 1 G110Ka 00pa3oBaTENbHON MPOTPaAMMBL.

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

3HaHus (yMEHHUs, BIAJCHUS), MOTYYCHHbIE PU U3YyYEHUH JaHHON AMCUUIUIMHBI OynyT HEoO-
XOJIUMBI JIJTSL U3YUCHHUS JTUCIUILINH: JIOTUYECKOE IPOrpaMMUPOBAHNE, METOIb 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 MTOHATHUSA U 33/1a4U TEOPUU HEUETKUX MHOKECTB M HEUETKOM JIOTUKH,
orepary 1 (QyHKIHHU, BBIOIHIEMbIE HaJl HEYETKUMH MHOYKECTBAMU;
— METOIbI HEYETKON ONTUMHU3ALIHNY,

YMmeTh — TMPUMEHSTH AITOPUTMBI 00pabOTKHU U MPEACTABICHUS 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 YIPaBJIEHUs, 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. 4acoB, B TOM YHUCIIE!

— KOHTaKTHas pabora — 8,6 akax. yaca:
— ayauTopHas — 6 akaj. yaca;
— BHeayJuTopHas — 2,6 akaj. yaca

— camocTosATeNbHas padora — 126,7 akan. yaca,

— TMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca.

Pasznen/ rema
JUCHUIIINHBI

Kypc

AynutopHas
KOHTaKTHas paboTta
(B akaj. yacax)

JCKIUH
nmabopart.
3aHSTUS
MpaKTHY.
3aHATUS

CamocrosiTenbHas padoTa
(B akanm. yacax)

Bung camocTosTenpHOM
paboTsl

dopma TeKyIIero KOHTPOJIs ycreBa-
€MOCTHU U
MIPOMEKYTOUHOU aTTeCTallU

Kop v CTpyKTypHBIi
DJIEMEHT
KOMITETEHITNH

Pa3z[en 1. OcHOBHBIC TOHATHS TCOPUU HCYCTKHUX MHOKCCTB OHGpaLII/II/I HaJl HCYCTKUMHU MHOXXECTBAMU

1.1. BpemeHme B TEOPUIO HEYETKHX MHOXECTB| 3 1 10 1. [ToaroroBka k 1abopaTopHOit paboTe. |YCTHEIHI ompoc [IK3-3yB

1 HEYETKOH JIOTHUKH 2. Bemonaenne maboparopHoii pabotel. |TectupoBanue
3. CamocrosTensHOe n3ydeHue yueOnoi |[IpoBepka mabopaTopHOit paboThI
W HAYYHOW JINTEPATYPBHIL.

1.2. OCHOBHBbIE IOHATHUS TEOPUHU HEYETKUX MHOKECTB 3 10 1. CamocrosTensHOE U3ydeHHe yueOHOH | Y CTHBIH ompoc [IK3-3yB
1 HAyYHOM JIUTEPaTYpBHl. TectupoBanue JIIK1-3yB

[TpoBepka 1abopaTopHOil pabOTHI

1.3. Oneparu Ha/l HEUSTKUMH MHOXECTBaMHU 3 1 20 1. IToaroroBka k gabopaTtopHoii pabore. |[IpoBepka mabopaTopHON pabOTHI I1K3-3yB
2. Bemonuenue naboparopHoit padoTsl. |Kommoxsuym JIIK1-3yB
3. CamocTosTeNnbHOE U3yUeHHE yueOHOM
1 HAYYHOM JIMTEPaTypBhl.

HTtoro no pazaeny 3 1 1 40

Pa3nen 2. OCHOBBI HEUETKOH JIOTUKU 3

2.1 HeueTkne OTHOLIEHUS W ONIEPALlMH HaJl HEUETKUMHU | 3 1 10 1. BemmonHenue nabopatopHoit paboThl. |YCTHBIH onpoc I1K3-3yB

OTHOUICHUSMHU 2. CamocrosiTenpHoe u3yueHue yueOHoi | TectupoBanue AIIK1-3yB
JIMTEPaTypHI. [Tposepka abopaTopHOl paboThI

2.2 OCHOBBI HEUETKOM JIOTUKH 3 20 1. [MoaroroBka k 1abopatropHoii padoTe. |YCTHBIH onpoc ITK3-3yB
2. Beimoninenue naboparopHoit padotel. |TectupoBanue JIIK1-3yB

3. CamocrosTensHOE U3yUeHHE ydeOHOU
1 HAYYHOH JIUTEPaTypBhl.

[IpoBepka nmabopaTtopHOit pabOThI
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2.3 CucTeMBl HEYeTKOTO BBIBO/IA 3 1 10 1. ITogroroBka k mabopaTopHOMY 3aHs-|Y CTHBIH OIpOC [TK3-3yB
THIO TectupoBanue HIK1-3yB
2. Bemonaenne nadopatopHoi padoTsl | [IpoBepka mabopaTopHOit paboThl
3. CamocTosATENPHOE M3YUYCHUE YICOHOM
W HAyYHOH JINTEPATyphl
Hroro no pasaeny 3 1 1 40
Pasnen 3. OcHOBHI 001IeH Teopun HedeTkoi Mepbl. Hedetkue cetu [letpu
3.1 OcHOBEHI 00111Ie# TeOPHH HEYSTKOH MEPHI 3 1 20 1. Bemmonuenwne madoparopHoit pabotsr | TectupoBanue [IK3-3yB
2. CamocrosarensHoe u3ydeHne ydaeOHoi | [IpoBepka mabopaTopHOit paboTh HIK1-3yB
W HAyYHOW JINTEPATyphI
3.2 Heuetkue cetu [letpu 3 1 26,7 1. Bemonaerne naboparopHoii paboTsl  |KommokBuym I1K3-3yB
2. CamocrosarensHoe uzyueHue y4ueOHoH |[Ipoepka 1abopaTopHOit paboTHI JIIK1-3yB
U HAY4YHOU JIUTEPaTypbl
HToro no pazueny 3 2 46,7
HToro mo pMcuMmiInHe 3 4 2 126,7 IK3aMeH




5 O0pa3oBaTesbHbIC H HHPOPMAIIMOHHBIE TEXHOJIOTHH

1. TpagunuonHbie 00pa3oBaTeIbHbIE TEXHOJOTHH, OPUCHTHPOBAHHBIC HA OPTaHU3ALIUIO 00-
Pa30BaTENbHOIO MpoIecca U MPEANoIaraloilyo NpsMyr0 TPAHCISALUUIO 3HAHUNW OT MpernojiaBarelis K
acCIupaHTy.

DopmMbl yUeOHBIX 3aHATHI € HCIOJIb30BAHHEM TPAAMIMOHHBIX TEXHOJIOTHIM:

NudopmanmonHas JIEKIUs — MOCJIEA0BATEIbHOE HM3JI0KCHHE MaTepHalia B JHUCIHUIUIMHAPHON
JIOTUKE, OCYIIECTBIISIEMOE ITPEHUMYIIIECTBEHHO BEpOAThbHBIMU CPECTBAMH (MOHOJIOT TIPETOIaBaTes).

JlaGopaTopHas paboTa — opraHu3amus y4eOHOW paboThl ¢ PeaIbHBIMU MaT€pUaIbHBIMU U MH-
(dhopMaIMOHHBIMU 0O0BEKTaMHU, SKCIIEPUMEHTANIbHAS paboTa C aHAJIOTOBBIMHU MOJECISMHU peaTbHBIX
00BEKTOB.

2. TexHosoruu npod1eMHOro 00y4eHusi — Opranuzaius o0pa3zoBaTeLHOTO Mpolecca, KOTo-
past mpearnosaraeT MoCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/IaHNUE YU€OHBIX TPOOJIEMHBIX CUTYyaIIHMA
JUTSI CTUMYJIMPOBAHUSI aKTUBHOM MMO3HABATEIHLHOM JIEATETLHOCTH aCIIMPaHTOB.

3. UHTepakTHBHBIE TEXHOJIOTMH — OpraHu3alusa o0pa30BaTEIBLHOTO Ipollecca, KOTopas
MpeArnoJiaraeT aKTUBHOE M HEJIMHEWHOE B3aMMOJICUCTBHE BCEX YYACTHUKOB, JOCTH)KCHHE Ha 3TOU
OCHOBE JINYHOCTHO 3HAYUMOTO JJIs HUX 00pa30BaTeIbHOTO pe3yibTara.

®opmMbl yueOHBIX 3aHATHH € UCNOJIb30BAHMEM CHENMATU3MPOBAHHBLIX MHTEPAKTUBHBIX
TEXHOJIOTHii:

Jlexuusi «0OpaTHON CBS3M» — JEKIHSA-TIPOBOKAIIMS (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3arjiaHu-
POBaHHBIMU OLIMOKAMM ), JTEKIUA-0ecea, TeKIUsi-TUCKYCCHs, JIEKIUsI-KOH(pepeHIusl.

4. UudopManiuoHHO-KOMMYHUKAIIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOTHH — OpTraHU3aIIHs
00pa3oBaTeNbHOIO MPOIECCa, OCHOBaHHAs HAa NMPUMEHEHHH IPOTPAMMHBIX Cpell M TEXHHYECKHX
CPelCTB pabOTHI CO 3HAHUSAMHM B PA3JIMUHBIX MMPEAMETHBIX 00JIaCTSX.

6 YueOHO-MeTOIMYecKoe o0ecledeHrne CaMOCTOSITeIbHOM PadoThl 00yUYar0LIUXCs

B Teuenme cemecTpa KaXKablil CTYICHT BBITIOIHSET JTJAOOpaTOPHBIE paOOTHI.

JlaGopatopnas padora Nel. nctpymenTansHble cpenctBa VBA 1t paboThl ¢ HEYETKHUMHU
MHO)ecTBamu B MS Excel

Lenp pabotel: U3ydnTh cpeacTBa u CTPyKTypsl VBA 117151 BBINOIHEHUSI MPOCTHIX ONEpaLuil ¢
HEYETKUMHU MHOXKECTBAMH U MX Tpa@uuecKoe 0TOOpaKeHHE.

3amaHue JJ1 CaMOCTOSITENIbHOTO BBITTOJHEHHS

1. CornacHo BapwaHTy HamHMcaTh MaKpOC, KOTOPBIA BBIBOJUT XapaKTEPUCTUKY HEYETKOTO
MHOeCTBa (YHMBEPCYM, HOCUTEIb, TOUKU MEPEX0/1a, YHUMOJAIBbHOCTh (PYHKIIMM MPUHAIEKHOCTH,
HOpPMAaJIbHOE WJIM CyOHOPMAaJIbHOE HEYETKOTO MHOXKECTBA, BBICOTA, SIIPO, TPAHUIIBI HEYETKOTO MHO-
JKECTBA).

2. 3anucath Makpoc, MPUBOALINI CyOHOpMalIbHOE HEYETKOE MHOYKECTBO K HOPMaIbHOMY.

3. Co3naTh Makpoc, KOTOPBIH MO MCXOJIHBIM JIaHHBIM BBINOJHSET MMOCTpOeHUe rpaduka (uc-
XOJIHBIC JIAHHBIC: Xo, Xn — HAYAJIbHBIC U KOHEYHBIC 3HAUYCHHS apryMeHTa;h — mar, ¢ KOTOpbIM U3MEHS-
ercst apryment; f(x)=ax’-bx+c — 3amannas pynxuus). [IpegycMOTpeTh TPOBEPKY BBOJIA MCXOIHBIX
TaHHBIX.

4. Co3aath MOJIb30BATENBCKYIO (DYHKIHIO, PE3yIbTaTOM KOTOPOIl ABISETCS MacCUB 3HAUYEHUH,
3aHOCSIIUICS B sTUeKkH padbodero jucta. C MOMOIIBI0 MaKpOCa BHIMOIHUTE IpadudecKoe 0ToOpake-
HUE pe3yabTaTa paboTsl GYHKINH.

JlaGoparopHnas padora Ne2. HeueTkre MHOKECTBA U ONEpalluy HaJ HUMU

Lenb paboThl: MI3y4nTh OCHOBHBIE THIIBI (PYHKIIUI MPUHAIEKHOCTH, YMETh ONPENENATh MEPhI
HEYETKOCTH MHOKECTB M BBITIOJHSTH ONEPANNN HAJl HECYSTKIMH MHOKECTBAMH.

3amaHue A1 CaMOCTOSITENILHOTO BBIITOJHEHHS

CornacHO BApWAHTy JaHBI [BA HEYETKMX MHOXKECTBA: X = {X, M_(X)} u Y = {y, yz(y)}.
Tpebyercs:

1. [IpencraBuTh HEUETKHE MHOXKECTBA TPaPUIECKH.

2. OmnpenenuB CBONWCTBA 3TUX MHOXECTB J1aTh XapaKTEPUCTUKY (YHUBEPCYM, HOCUTEIb, TOUKY
nepexona, sBIAETCs U (PYHKIUSA MPUHAUIEKHOCTH YHUMOJAIBHOMU, SIBIISETCS JIM HEYETKOE MHOXe-



CTBO HOPMAJIbHBIM WJIM CyOHOpPMAaJIbHBIM, BBICOTA, PO, TPAHUIIBI). 3anucatb GOpMyIy pa3ioKeHHs
HEUYETKOTI0 MHOYKECTBA 10 MHOKECTBAM YPOBHSL.
3. CyOHOpManbHOE HEYETKOE MHOKECTBO ITPUBECTH K HOPMAIBHOMY.

4., Haiitu maoxectBa: X UY, X NY, X UY, (X UV)F\(XVY), (X EBY)O(X +Y).

5. Bammcats MuokecTBa CON(X), DIL(X), CON(Y), DIL(Y), anrebpandeckoe AOMOJHCHHE U
JU3BIOHKTUBHYIO CYMMY HEYETKMX MHOKECTB X U Y.
6. HeueTkre MHOKECTBA MPEACTaBUTh Ipaduuecku: nepsolii rpaduk — maokectBa X, CON(X),
DIL(X); Bropotii rpaduk — Y, CON(Y), DIL(Y).
7. g kax10i KpuBOM (M3 11.6) HAUTH MOAXOIANIYI0 (DYHKITHUIO IPUHAICKHOCTH aHATUTHYIEC-
CKH.
8. BbIUNMCIUTD UHIEKCHI HEYETKOCTH MO0 METPUKe XEMMHHTa JJIsl BCEX IIECTH MHOXECTB.
9. BBIYMCIUTH UHAECKCH HEYETKOCTH 10 EBKIINIOBON METpHKE JUIsl BCEX IIECTH MHOXKECTB.
10. CpaBHUTH CTENEHb HEYETKOCTH MHOXECTBA X CO CTENEHbIO HEUETKOCTH MHOXECTB
CON(X) u DIL(X), a Takxxe mHOxecTBa Y ¢ MHOXecTBamu CON(Y) u DIL(Y).
Brruncnenme nHIEKCOB HEYETKOCTH O(DOPMHUTD B BUJIE TOJIB30BATEIbCKON (DYHKITUH.
JlabGopaTopHnas padora Ne3. Heuerkue uncia u onepainuu HaJl HUIMUA
Lenb pabotel: PaccMoTpeTh ompeneneHne HeYeTKOro Yucia U U3YYHUTh anreOpanyeckue orme-
panuu HaJl HEYETKUMH YHCIIaMH.
3amaHue 1715 CaMOCTOSTENIFHOTO BBITTOJIHEHUS
1. lanbl HeveTkue yncia 8 u b. BeimonHuTh apudMeTniecKue onepanu U CPaBHUTh HEUSTKHE
YHClia C TUCKPETHBIMU HOCUTEIISIMH.
2. JlaHbI cieyrole HeYeTKHE Ynclia;
a=«B ropone Marauroropcke npoesj Ha TpaMmBae CTOUT 15 py6.»;
b=«B ropome MaruHuToropcke mpoesj Ha MapIIpyTHOM aBTOOyce CTOuT 18 py0.»;
C=«MHE HaJI0 TPoeXaTh Ha TPaMBae pa3 MAThbY;
d=«MHe Haj0 mpoexaTh Ha MaPIIPYTHOM TaKCH MO KpalHEeH Mepe paza Tpu».
Tpebyercs:
1) BBICTYyMasi B pOJIHM DKCIEPTA, 3aMUINNTE HeUeTKre uucia a, b, ¢ u d B popme o0ObeqrHEH S
TOYEYHBIX HEUETKUX MHOXKECTB;
2) HAWTH X=«IIpUMEpHasi CyMMa PacXxoJI0B Ha TPAHCIIOPT B ropojie MarHUTOTOpCKe»;
3) moctpouts rpaduKu GyHKIKI MPUHAIEKHOCTH Yucen 4, b, ¢, d u X.
3. BemonHuUTh 3amanue 1 1Sl HEYETKUX YHCe ¢ HeMpPEephIBHBIMU HOCHTENIIMHU. [locTponTh
rpapuky GYHKIHA TPUHAIICKHOCTH HEYSTKUX YHCEN & M D M pe3ynbraToB aireOpanvecKkuit
onepauuid HaJl HUMHU.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTreCTallum:

CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeacTBa

PEKTHOCTH U 3

bdexTuBHOCTH

I1K3 — cnoco0HOCTH 0OOCHOBEIBATH IIPUHHUMACMBIC ITPOCKTHBIC PCIICHHUA, OCYIICCTBIIATE IIOCTAHOBKY U BBINIOJIHATE SKCIICPUMCEHTHI 110 ITPOBECPKE UX KOP-

3HaTh

— OCHOBHBIC aJITOPUTMBI 00PaOOTKH
HEYETKUX MHOXKECTB;
—  OTJIMYHUS HEUETKOU WH(POPMAIIUY;

Ilepeuenv meopemuueckux 60npocos

1. OnuiurTe aNropuT™ NMPUBEAECHUS CYOHOPMAJIBHOTO HEYETKOIO MHOXKECTBA K HOPMAJIbHOMY.

2. Oxapakrepu3yiiTe MHOXKeCTBa OJinKaiiliee K HeUeTKOMY.

3. Otrumne 0ObIYHOTO MHOXKECTBA K OJIMKAUIIIEMy HEYETKOMY.

4. ChopmynupyiiTe HOHATHE HEYETKOTO YUCIIA.

5. UTo XapakTepu3yeT HEYETKOE YUCII0?

6. Kakue HeueTkue yuciia Ha3bIBalOT HOPMaJIbHBIMU, YHUMOJIQJIbHBIMU U BBITYKJIBIMU? CpaBHU-
T€ OIPENETICHHs C COOTBETCTBYIOLIMMU OIpEIEICHUSIMI HEUETKIX MHOXeCTB. Onpenenure pas-
HUILY U CXOJCTBO.

7. OnumuTe alropuT™M HaxX0XK/I€HUSI HEUETKOr0 MaKCMMyMa U MUHUMYyMa.

8. Kak cpaBHUTbH 1Ba HEUETKUX yKcia?

9. Kax omnpenenstoTcsi OTHOIIEHUS «PaBEHCTBO» U «HEUETKOE PAaBEHCTBOY JIJISI HEUETKUX YUCEN?
10. Kakue HeyeTKHe 4nciIa Ha3bIBalOT NPUOIMKEHHO PaBHBIMU?

11. B yem pa3nuure NOHITUH paBEHCTBA JUIsl OOBIYHBIX U HEUETKUX Yncen?

YMmeTs

—  BBIYHCIIATH UHJIEKCHI HEUYETKOCTH 10
MeTpuke XeMMHUHIa U EBKIMA0BON MeT-
pHKe;

— HaxXOJUTh HEYETKUA MAKCUMYM U
MUHUMYM;

— CpPaBHUBATh HEUETKHUE YHUCEIIA,

Ilpaxmuueckue 3a0anus

3amanue

CornacHo BapuaHTy JaHbl ABa HEYETKUX MHOXeCTBa. TpebyeTcs:

1. IlpencTaBuTh HEUETKHE MHOXKECTBA IpaUUECKH.

2. OnpenenuB CBOWCTBA 3TUX MHOXECTB JaTh XapaKTEPUCTUKY (YHHUBEPCYM, HOCHUTEIb, TOUKY
nepexofa, sABIseTCA JM (YHKIMS MPHUHAIICKHOCTH YHUMOJAJIBHOM, SBISETCS JM HEYETKOE
MHOXX€CTBO HOPMaJIbHBIM WJIM CyOHOPMaJbHBIM, BBICOTA, SIAPO, TPAHUIIBI). 3amucarb GopMyiTy
PAasJIoKEHHsI HEUETKOTO MHOXKECTBA 10 MHOXKECTBAM YPOBHSL.

3. CyOHOpMabHOE HEUETKOE MHOKECTBO IMPUBECTU K HOPMAJILHOMY.

4. Haiitu maoxkectBa X UY , X NY, X UY, (X u?)m(XVY), (X @Y)O(X +Y).




CTpyKTypHBI

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouyHble CpeaCcTBa

KOMIETEHINH
5. 3anucare mHOXkecTBa CON(X), DIL(X), CON(Y), DIL(Y), anrebpanyeckoe TOTOJHEHUE H
JU3BIOHKTUBHYIO CYMMY HEUETKMX MHOXKECTB X U Y.
6. HedeTkne MHOKECTBA MPEACTABUTH Ipauiecku: mepBblil rpaduk — MHOkecTBa X, CON(X),
DIL(X); Bropoii rpadux — Y, CON(Y), DIL(Y).
7. Ana kaxxaoi kpuBo# (U3 1.60) HAMTHU MOAXOMAIIYI0 (PYHKIMIO MPUHAATIC)KHOCTH aHAIUTHYE-
CKU.
8. BBIUMCIUTH WHIEKCHI HEUETKOCTH M0 METPUKE XEMMHHTa JJIsl BCEX IIECTH MHOXKECTB.
9. BbuncanTh UHJIEKChl HEYETKOCTH 110 EBKIIMI0BOM METPHKE JIJIsl BCEX IIECTH MHOYKECTB.
10. CpaBHUTH CTENEHb HEYETKOCTH MHOXKECTBA X CO CTeNeHblo HeueTkocTh MHOkecTB CON(X)
u DIL(X), a Takske MHOkecTBa Y ¢ MmHOkecTBaMu CON(Y) u DIL(Y).
3aganue
1. anbl HeUeTKHe yncia a u b. BeimoaauTs apudmMeTrnueckue onepanuy U CpaBHUTH HEe-4ETKHE
YHCIIA C JUCKPETHBIMU HOCUTEIISIMH.
2. lanbl creyronye HeyeTKue Yucha:
a=«B ropone Maruuroropcke mpoeszi Ha TpamBae CTouT 15 py0.»;
b=«B ropone Maruutoropcke npoes3a Ha MapLIpyTHOM aBToOyce CTOUT 18 py0.»;
C=«MHE HaJI0 MPOEeXaTh Ha TPaMBae pa3 MATHY;
d=«MHe Haj0 mpoexaTh Ha MapIIPYTHOM TaKCU IO KpallHEl Mepe pas3a Tpu».
TpeOyeTcsi:
1) BbICTYnas B poJiM 3KCIEpTa, 3alMIIUTE HEYETKUE uucia a, b, c u d B popme o0Obenu-HeHus
TOYEYHBIX HEUETKMX MHOXKECTB;
2) HallTH X=«IIpUMEepHasi CyMMa pacxXol0B Ha TPAHCIIOPT B roposie MarHuToropckey;
3) noctpouts rpaduku GyHKIUH MPUHAIICKHOCTH YKcen a, b, ¢, d u x.
3. BeImonHuTh 3a7aHue | sl HEYETKUX YMCEN 4 HENPEpPhIBHBIMU HOCUTENsAMH. [lo-cTpouTh
rpaduxu GyHKIUN MPUHAIEKHOCTH HEUYETKUX YUCEN a U b M pe3ylnbTaroB anre0-pandeckuid
onepanuii HaJi HUMU.

Bnaners — HaBBIKAMH pa3pabOTKH aIrOPUTMOB | 3a0anus Ha peuienue 3a0ay u3 npoghecCcUOHaNbHOU 001acmu, KOMNIeKCHble 3a0aHUs

00pabOTKH ¥ MpeACTaBIECHUS HEUETKUX
MHOXECTB;

1. CocTaBuUThH HCYCTKYIO MOACIIb OICHUBAHUA (bPIHaHCOBOI\/II COCTOATCIIbBHOCTHU KJIIMCHTA.
2. CocraBuTh HCYCTKYIO MOICJIb FH6pHI[HOI>i CCTU JIA PCUICHUA 3aJa4u MMPOTHO3UPOBAHHA Ba-
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCcTBa

JIFOTHBIX IICH Ha (bI/IHaHCOBOM PBIHKE.

HHK']. — HUCIIOJIB3YET OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYYHBIX TUCHUILIINH B HpO(l)eCCHOHaHBHOfI ACATCIbHOCTU, IPUMECHSICT METOAbI MATEMATHUYCCKOI'O
aHaJIM3a U MOACIIMPOBAHMA, TCOPCTHICCKOI'O U SKCIICPUMCHTAJILHOI'O UCCIICAOBAHN A

3HaTe

— OCHOBHBIC MTOHATHUS U 33/1a4U TEOPUU
HEYETKUX MHOKECTB U HEYETKOMU JIOTHKH,
ornepaiuy 1 GyHKIUH, BHITOIHAEMbIE
HaJl HEYETKUMH MHOYKECTBAMHU,

— METOIbI HEYETKOW ONTHMH3ALINH,;

Ilepeuens meopemuueckux 60npocos

1. ChopmynupyiiTe NOHATHE HEYETKOIO MHOXKECTBA M CPABHUTE €T0 C MOHATHEM OOBIYHOTO
MHO’KECTBA.

2. JlaiiTe onpesenaeHne HEYETKOTO MHOXKECTBA, YHUBEPCYMa, HOCUTES, TOUKH Iepexoia, yHU-
MOAATLHON (PYHKIIUH MPHUHAUICKHOCTH, XapaKTEPUCTUIECKON (PYHKIMH, HOPMAIBHOTO U CYyO-
HOPMaJIbHOT'O HEYETKOI'0 MHOYKECTBA, CHHI€JIbTOHA.

3. IlpuBenuTe MprMep HEYETKOTO MHOKECTBA, M, TOCTPOUB AUArpamMmy 3ajie, OTPeIeIUTE BHICO-
TY, SIIPO, TPAHUIBI HEYETKOTO MHOXKECTBA. 3anuuuTe GopMysay pa3IoKeHUs: HEYETKOTO MHOXKe-
CTBaA I10 MHOXECTBaM YPOBHH.

4. ChopmynupyiiTe MOHATHE MHOKECTBA O.-YPOBHS U 3alUIINTE (GOPMYITY pa3iiokKeHUsI HEYETKO-
T'O MHOKECTBA 11O MHOKCCTBAM YPOBHH.

5. Ilepeuncnute OCHOBHBIE ONEPALMU HAJl HEYETKUMU MHOKECTBAMHU.

6. Bimsane Oorcpanyru pacCTsSKCHHUA U C)KaTUA Ha HHACKC HCYETKOCTHU.

7. Onpenienenue onepany yMHOXKEHHS HEUETKIMX MHOXKECTB, BO3BE/ICHUE B LIETYI0 HEOTpHUILa-
TEIbHYIO CTENIEHb, YMHOXKEHHUE Ha YUCJIO.

8. CpaBHuTE cBOICTBa onepaluii HaJ OOBIYHBIMU M HEUETKUMHU MHOXecTBa-MU. Kakue Bax-
HEHUIIHE JIOTHUEeCKHE 3aKOHBI HE BBHITIOJTHUMBI HaJa HEYCTKUMU MHOKECTBaMH?

9. ChopmynupyiiTe HOHATHE HEYETKOTO YUCIIA.

10. Yro xapakTepu3yeT HEUETKOE YUCIIO?

11. Kakue anrebpanyeckue onepaii MO>KHO BBIIOJIHATH C HEYETKUMHU YUCTaMU?

VYmers

— TMPUMEHSATH AITOPUTMBI 00pabOTKU U
MIPe/ICTaBICHHSI HEUYETKUX MHOYKECTB;

—  BBINIOJIHATH HEYETKOE MOJIETIUPOBA-
HUE U HCCIeIOBaHUe CUCTeM Ha 0ase He-
YEeTKOHU JIOTHKU,

IIpakmuueckue 3a0anus

OnenuBanue (pUHAHCOBOI COCTOSTEIBLHOCTH KIMEHTOB MPH MPEIOCTAaBICHUH O0AaHKOBCKHX Kpe-
auToB. [Ipy BbIade HOATOCPOUYHBIX KPEAUTOB HAa CTPOUTENBCTBO 3AAHUM WM KOTTEIKEW IMOJ
3aJI0T HEJABMKMMOCTHU ISl OLIEHKH COCTOSTEIbHOCTH KIMEHTOB OaHKaMU TPAIUIIMOHHO UCTIONb-
3yeTcsl METOJ SKCIIEPTHBIX OlleHOK. [Ipu 3TOM 1enpio 6aHKa SBISETCS MOTYyYeHHE MaKCHUMallb-
HOW MPUOBUIM OT 3aKJIFOYEHHBIX CJIENOK 0 NPEIOCTABICHUI0 KPEIUTOB M HCKIIOUEHHUIO BO3-
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CTpyKTypHBI

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeICcTBa
KOMITCTCHIINH
MOXXHBIX (PMHAHCOBBIX MOTEPb. [103TOMY HMHTEpEeChl OAHKOB COCPEAOTOUYCHBI C OJTHON CTOPOHBI,
Ha YBEIIMYCHUH KOJIMYECTBA YCIEIIHBIX CHIEIOK, a C IPYroi CTOPOHBI, HA U30eKaHHE HEyIad-
HBIX CJIEJIOK, KOT/JIa KIIMEHT HE BO3BPAIAET BHIIAHHBIA KPEIUT WJIM BO3BpAIIlACT €r0 HE BOBPEMS.
Bnanets — HaBBIKAMH ITOCTPOCHHSI CHCTEM HE- 3adanus na pewenue 3a0au u3 nPogheccuoHaIbHOU 00ACMU, KOMNIEKCHbLE 3A0AHUS

YETKHMX aCCOIMAaTHBHO MaTPHUYHBIX Ipa-
BHWJI JUTSE CUCTEM YIIPaBJICHHMSI, OCHOBAH-
HBIX Ha HEYETKOM JIOTUKE;

— HaBbIKAMH MTOCTPOCHHSI HEHPOHEUET-
kux Mozeneit B makere ANFIS MatLab;
— HaBbIKAMH Pa3pabOTKU KOMILJIEKCOB

Ha 0a3e HEYETKOH JIOTUKHU B IIaKETe
fuzzyTECH.

1. TTocTpoeHue aanTUBHOMN CUCTEMbI HEHPO-HEYETKOrO BbIBOJA JUIsl AlIIIPOKCUMAIMH HEKOTO-
pOH 3aBUCHMOCTH, KOTOPast OTIMCHIBACTCS MaTeMaTHUeckon (pyHKIuer. OeHUTh TOYHOCTH T10-
Jy4YEHHOW HEYETKOW MOJIEJIN ITOCPEICTBOM CPAaBHEHHUSI IPOTHO3UPYEMBIX MOJIEIbHBIX 3HAUEHUI
C M3BECTHBIMH 3apaHee 3HAYCHUSIMU COOTBETCTBYIOIICH (YHKITUH.

2. Heuerkas Monenb ynpasieHUsI KOHIULMOHEPOM BO3/lyXa B IOMELICHUH. BBINOIHUTH perynu-
POBKY B KOHJIMLIMOHEpPA aBTOMATUYECKOM, 00ecrieunBasi IOCTOSIHHYIO TEMIIEPATypy BO3/1yXa B
IIOMELIEHUHU.

3. HeueTkast Mojiesb ynpaBieHUs] KOHTEIHEPHBIM KpaHoM. Pa3paboTrars Moi€ib, O3BOSIOLIYIO
aBTOMATUYECKH YIIPABJIATH IIPOLIECCOM TOPU30HTAIBHOIO MIEPEMEIIEHN] KOHTEHHEPHOIO KpaHa,
VCKJIFOUMB paCKauMBaHUE KOHTEHHEPOB.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHOH aTTeCTAIMU, MOKA3aTeJIH W KPHUTEPHH
OlleHUBAHUS:

[TpomexxyTounas aTTecTanus mo AucuuruinHe «Teopusi HEUeTKUX MHOXKECTB)» BKIIIOYAET
TEOPETUUECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUIMMUCS 3HAHU, U
NPaKTUYECKHUE 33J]aHUs, BBIBISIONINE CTEIIEHb CPOPMHUPOBAHHOCTH YMEHHMI W BIIAJCHUM, MPO-
BoaUTCS B (hopme B (hopMe IK3aMEHA.

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

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 3aY€Ta € OLIEHKOM:

— Ha OIICHKY «OTJHUYHO» (5 6a/mioB) — oOyJarouuiics JeMOHCTPUPYET BHICOKUH YpOBEeHB c(hop-
MHUPOBAaHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHCTEMAaTUYeCKoe U IIyOOKoe 3HaHHE Y4eOHOTO
MaTepuaia, CBOOOJHO BBIMOJIHAET MPAKTHUYECKHE 3a/laHus, CBOOOJHO ONEpUpPYET 3HAHUSMHU,
YMEHHSIMH, TPUMEHSIET UX B CUTYAIHsIX MOBBIIICHHON CII0OKHOCTH.

— Ha OIICHKY «Xopomo» (4 6amna) — o0yJarouuiicss AeMOHCTPUPYET CPEIHUI YpOBEHb chopMu-
POBAaHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYH-
TeJbHBIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHHS MPU aHATUTUYECKUX ONEPalUX, IEpEeHOCe 3HAHUN
¥ YMEHHIA Ha HOBBIC, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI€ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, MPOSIBIAETCS OTCYTCTBUE OTACNIbHBIX 3HAHUM, YMEHMI, HABBIKOB, O0YyYarOIIHICS HcC-
MBITHIBACT 3HAYUTENBHBIC 3aTPYIHCHUS NIPU ONIEPUPOBAHUYN 3HAHUSMU M YMCHUSMHU TIPH UX IIe-
peHoce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUYECKOro MaTepuaia, 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 BOCIIPOM3BENCHUS U OOBSCHEHUST HH(POPMAIINH, HE MOXKET MOKa3aTh HHTEIUIEKTYallb-
HBIC HABBIKU PELIECHUS MPOCTHIX 3a/1a4.

8 YueoHo-MeTOAMYeCKOe U HHPOPMAITHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHas1 JIMTEpPaTYpA:
1. JlorynoBa, O. C. Teopus HEUETKHMX MHOXECTB [DJIEKTPOHHBIN pecypc] : yueObHoe mocodue /
O. C. JlorynoBa, E. A. Unpuna, B. C. Benukanos ; MI'TY. — Marautoropck : MI'TY, 2016. — 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - Pexum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcatalogues/1/1129
895/2285.pdf&view=true — MakpooOBEKT.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:
1. Jlorynosa, O. C. DKcnepTHbIe OLIEHKH U CUCTEMbl B METAJULYPTrUU YE€PHBIX METAUIOB [Dnek-
TPOHHBIHA pecypc] : yuedHoe nmocodue / O. C. Jlorynosa, E. A. Unbuna, U. U. Marko. — 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) MeroauvecKkue yKa3aHus:

1. Jlorynona, O.C. MacTpyMeHTanbHbIe cpeacTBa VBA st paboThl ¢ HEUETKUMU MHOYKECTBAMHU
B MS Excel : meTognyeckue ykazanusi K 1a00paTOpHBIM padoTam 1o auctuiuinHe «Teopus He-
YETKUX MHOXKECTB» JUIs cTyJeHToB HarnpasieHus 230100.62 «MupopmaTika 1 BHIYUCTUTEIbHAS
texuuka» [Tekcr]. / O.C. JlorynoBa, E.A. Unpuna. — Marauroropck : M3n-Bo MarauToropck.
roc. TexH. yu-ta um. I.'.Hocoga, 2014. — 11 c.

2. JlorynoBa, O.C. HedeTkne MHOXKECTBAa M ONEpaIliy HaJ HUMH : METOJAMYECKHE YKa3aHUsS K
nabopartopHbIM paboTam 1Mo gucHUIUIMHE «Teopuss HEYETKUX MHOMKECTB» IS CTYACHTOB
HarnpasieHus 230100.62 «Muadopmarnka u BeraucautenbHas texaukay [Teker]. / O.C. JloryHo-


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://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

Ba, E.A. Unpuna. — Marauroropck : U3n-Bo Marauroropck. roc. TexH. yH-ta um. I'.1.Hocoga,
2014. - 16 c.

3. Jlorynosa, O.C. HeueTkue uucia u onepauuy HaJl HUIMH : METOJAWYECKHUE yKa3aHHs K j1abopa-
TOPHBIM paboTam 1o aucHuminHe «Teopus HeYeTKUX MHOXKECTBY» JUIsl CTY/IEHTOB HaIlpaBJICHUS
230100.62 «1udopmatuka u BeraucaurenbHas Texaukay [Tekcr]. / O.C. Jlorynosa, E.A. Wnbu-
Ha. — Marnutoropck : U3a-Bo Maruuroropck. roc. TexH. yH-ta uM. [.11.Hocosa, 2014. — 7 c.

r) IlporpammHuoe odecnieuenne u UHTEepHET-pecypcehI:

Ilpoecpammnoe obecneyenue. TUIEH3UOHHOE MPOrpaMMHOE OOECIeueHHe: OlepalroHHas
cuctema; oprcHbIE TPOrpaMMBbl; MATEMATUYECKUE MTAKET, CTATUCTUYECKUE MTaKeThl, yCTAHOBIICH-
HblE Ha KaXIOM IIEPCOHAJILHOM KOMIbIOTEpe BbluucaurenpHoro ueHtpa ®I'bOY BIIO
«MI'TY».

[lepedyeHpb MMIIEH3MOHHOTO MPOTPAMMHOI0 00ECTICYEHHS IO CCBUIKE:

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
OdunnaipHble CaiThl MPOMBIIUICHHBIX NPEANPHUIATAN W opranu3anmii: 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;  caliThl  yaboparopuii  KoMmmblOTepHOW  rpadmkum  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTepuanbHO-TeXHUYECKOEe o0ecnevyeHue TUCUUIIMHBI (MOTYJIs1)

MaTepI/IaJ'[I)HO-TCXHI/IqGCKOG obOecreyeHne JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayAUTOPUHU OcHaluenue ayuTopun
JlexunonHas ayauropus MynbTUMeIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npeJcTaBiIeHNss HHPOPMaLUU
KoMnbrorepHslii kinacc [epconanbubie KOMITBIOTEPHI ¢ TakeToM Office, Brixomom

B VIHTEpHET U C 1OCTYNOM B 3JIEKTPOHHYIO HH(OpMaIIK-
OHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA

Aynuropuu g camocrositenibHol | Bee kimacest YUT u ACY ¢ nmepcoHanbHBIMU KOMIIbIOTE-

pabOTHI: KOMITBIOTEPHBIE KIIACCHI; pamu, BIXOJI0OM B IHTEpHET 1 ¢ JOCTYIIOM B DJIEKTPOH-
YUTAJIbHBIC 37Tl OMOTUOTEKH HYI0 HHQOPMAIIMOHHO-00pa30BaTeNbHYIO CPely YHUBEP-
cuTeTa

Aynuropuii Ui rpynnoBbIX ¥ uH- | Aya. 282 u knacesl YUT u ACY
JUBUYalbHBIX KOHCYJIBTALUM, Te-
KYIIEr0 KOHTPOJIS ¥ IPOMEKYTOU-
HOHU aTTecTanuu

IToMmemenus aiad camoctostenbuon | Knaccet YUT u ACY
paboTHI OOYJAFOIINXCSI, OCHAIICH-
HBIX KOMIIBIOTEPHOU TEXHUKOU C
BO3MO>KHOCTBIO MOJKIIOUEHHUS K
cet «HTEpHET» U HANTUYUEM JI0-
CTyHa B JIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BaTEIBHYIO CPENY
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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

OpraHu3annuunu

[TomemeHust A1t XpaHEHUS | TIPO-
(UITAKTUYECKOTO 00CITYKUBAHUS
y4eOHOT0 000pyIOBaHHS

Llertp nHOPMAITMOHHBIX TEXHOJIOTHI — aya. 379
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