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1. HEJIN U 3AJAYU OCBOEHUSA JUCIUAITIJIMHbI

Heanb ocBOeHUS AUCIUIUIMHBL: MOJArOTOBKA OOYYaIOMIMXCA K HAYyYHO-MCCIIEIOBATEIbCKOM, MPO-
€KTHOU JIeATeIbHOCTH 10 HampapiieHuio moarotoBku 09.03.01 «MubopmaTika U BRIUKMCIUTEIbHAS TEX-
HUKa» MOCPEJCTBOM OOECIeUeHHUs 3TarnoB (GpopMUpOBaHUS KOMITeTEeHIUH, peaycMoTpeHHbix ®I'OC, B
YacTH MPEICTaBICHHBIX HUKE 3HAHUM, YMEHHI U HABBIKOB.

3apaum: U3yyeHue MOHATUIHOrO amnmapara AUCHUILUIUHBI, OCHOBHBIX TEOPETUYECKHUX TMOJIOKECHUI
Y METOJIOB, IPUBUTHE HABBIKOB NPUMEHEHHUS TEOPETUUECKUX 3HAHUHN JJIs PEeLICHUS MPAKTUYECKUX 3a/1ay.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucuunimza OCHOBBI HEYETKOI0 JIOTUYECKOrO BBIBOJA  OTHOCUTCS K 4yacTH B nukina bl k
BapuaTUBHOW IO BBIOOPY 00pa3oBaTeNIbHOM MporpamMmbl IOJArOTOBKU OakanaBpoB o nporpamme «lIIpo-
rpaMMHOE OOECIEYeHHE CPEJICTB BBIYUCIUTENbHON TEXHUKU U aBTOMATU3MPOBAHHBIX CHCTEM) HallpaB-
nenns «MHpopMaTHKa U BEIYUCTUTEIbHAS TEXHUKA.

I[J'IH HU3YyYUCHUA ,HaHHOﬁ JUCHHUITIINHBI H606XOI[I/IMI>I 3HAaHUS, YMCHHA U HABBIKH, (I)OpMI/IpyeMBIC
NpeaAmICCTBYIOINUMHU AUCHUILIIMHAMMU:

b1.B.12 «OcHOBBI TEOpUU YIIPABICHUS;
b1.B.JIB.03.01 «MeTtoabl aHamm3a TaHHBIX);
b1.B.JIB.03.02 «IlpuknaaHas CTaTUCTHKAY,;

b1.B.9 «BBenenue B undpoByro 00pabOTKy CUTHATIOBY;

b1.B.10 «MonenupoBaHuey;

[lepeueHr mocneayrOIUX TUCHUIUIMH, AJII KOTOPBIX HEOOXOJUMBI 3HaHMS, YMEHHUS U HaBBIKH,
(dopmMHpyeMble JaHHOM TUCIUITMHOM:

b1.B./IB.04.01 «TpancasTopsl IPOrpaMMHBIX SI3bIKOBY;

b1.B./1B.04.02 «Teopus popmaabHbIX paMMaTHKY;

b2.B.03(H) «HayuHo-uccnenoBarenbckas padboTa;

b2.B.04(I1n) «IIpeaaumniaoMHas mpakTHKa;

b3.01 «IToaroToBka K 3alIMTe U 3aIUTA BHITYCKHONW KBATHU(UKAIIMOHHOW PaOOTHI».

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUITINHBI

OcBoeHue NUCHUIUIMHBI HalpaBieHO Ha (JOpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIINNA B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nannomy Hanpasienuto noarotoku 09.03.01 «Mudopmaruka
U BBIUUCIIMTEIbHAS TEXHUKAN!

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JUCHUIINHE (MOAYJII0), COOTHECEHHBIX
¢ HHIMKATOPAMH JOCTHKEHHUSI KOMIIEeTeHIM

Komnerenuus NuaukaTopsl 10CTH- Pe3yabTaTsl 00yueHus
JKEHHUSI KOMIIETeHI M

[TK-2. CniocobeH Bna- [K-2 3Haer: OCHOBHBIE METO/IbI Hay4YHO-
JIeTh KyJIbTypOU Hay4- MCCIIEI0BATEIbCKOM IeATeTHOCTH;

HOTO UCCJIEIOBAHUS B VYMeer: BbIIENATh U CUCTEMATU3UPOBATh OCHOB-
o0JacTu Hay4HOIl crie- HbIE UJIEU B Hay4YHBIX TEKCTaX, OLICHUBATh MOCTY-
HAAJTBHOCTH, B TOM MAaoNyr WHOOPMAIKI0, HE3aBUCUMO OT HUCTOY-
YHUCJIE UCTIOJIb30BaHUEM HUKa, Hu30eraTb aBTOMATHYECKOTO MPUMEHEHHUS
HOBeHIuUX nHPOpMa- CTaHJAPTHBIX GOPMYI IPU PEUICHUH 3a/1a4;
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IUOHHO- Braneer: HaBbikamu cOopa, aHaim3a uHpopMa-
KOMMYHHUKAIIHOHHBIX IIUH 10 UCCIICJIOBaHUI0, HABBIKAMH BBIOOpA METO-
TEXHOJIOTUI JIOB pelICHHS 33124 UCCIISIOBAHUSL.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

CTpyKTypa AMCUMIIMHBI:
Ckonuposams u3 yuebHozo niana no coomsemcmsyrowe OI1:

AI{E!,Z[EMH‘IEC KHX TacoB

CMOJIEHCKUIA

DUITNA

o
Ne o [ E = Fﬂ
o Hagere HaaMeHOBAHHE THCHHILIHHBI E' E' = 2 Kour o] 3.e KoMmnerenonum I'pynma
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OBO3HAYEHMUAA:

Buabl npoMeskyTOUHOM aTTecTanMy (BUABI KOHTPOJIA):
DK3 - IK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;

Buawbl pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCsl C MPETI0IaBaTENIEM;
JIek. — NeKIMOHHbIE 3aHSATHUS;

Jla6.— maGopaTtopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBast paboTta (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosTenbHas paboTa CTyI€HTOB;

3.6.— 00bEeM AMCLUIUINHBI B 3a4ETHBIX €AMHULIAX.
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Conepmanne AUCHUIIJINHBI

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1

JICKLIIMOHHBIE 3aHATHS B OCEHHEM ceMecTpe 17 mT. 1o 2 yaca:

1.1. Tlonamue cucmemol. Knaccugpurayus u xapaxmepucmuxa cucmem.

1.2.  Ilonamue u onpedenenus cucmemol. OCHOGHbIE NOHAMUSL U ONPeOeNeHUs. MeOPUU MHO-
acecms. Onpedenenue u 0603HaAUeHUe MHOICECMEA.

1.3.  OcHosmvie onepayuu Hao muoxcecmeamu. Ceoticmea onepayuti Hao mHoxcecmeamu. Oc-
HOBHblE NOHAMUS U ONPeOeeHUs. MeoPUU HeYemKUX MHOHCECME.

1.4.  Onpeodenenue u ob6o3nauenue Heuemko2o mroxcecmea. Cnocoowl 3a0anus Heuemxkux
MmHoxcecms. OcHOBHbIE XAPAKMEPUCUKU HEYEMKUX MHOMCECME.
1.5.  Onpeoenenue u xapaxmepucmuxu Heuemkux yucen. Onepayuu Hao HedemKumMu YUcIamu
Ha OCHOBE UHMEPBANIbHO20 MEemood.
1.6.  Onepayuu nao neuemKUMU YUCIAMU HA OCHOBE NPUHYUNA HeuemKo20 0b00wenus JI. 3a-
oe.
1.7.  Onpeodenenus, munvl u cnocobbl NpeoCmasieHusi HeuemKux omuoutenull. Tunvi Heuemkux
omuowenutl. Cnocobvl npeocmasnenus nedemkux omuowenuu. Ocnosnvle nonamus. Onepayuu
Hao Heuemkumu omuoutenuamu. Ceolicmea HeuemKux YHApHbIX OMHOUEHUI.
1.8.  Heuemkue npooykyuonnwvie mooenu. Onpeoenenue, KOMNOHEHMbl HeYeMKUX NPOOYKYUOH-
Hbix Mooenei. Cxembl HeuemKo2o 8bl8004a.
1.9.  Co3zoaHnue b6a3vl HeuemKux npoOyKYUOHHbIX npasul. Beedenue neuemrkocmu. Aepecuposa-
HUue cmenewneti UCMUHHOCINU HeYemKUX BbICKA3bIBAHUL NPEONOCHLIOK O KANCOOMY npasuiy. Ax-
MUeU3aYUsl 3aK1104eHULl NPpagul.
1.10.  AxxkymynrupogaHue akmusu3upo8aHuvix 3axiodenuti npasu [lpusedenue Kk uemrxocmu.
llapamempuueckas onmumusayusi KOHe4yHOU 6a3bl HeYemKUX nPasu.
1.11.  Conocmasnenue unmenieKmyaibHulX mexuono2uii (mooeneii). OcHo8Hble HaNPAasLeHUs.
DPA38UmMuUsi HeuemKux mexHoa02ull.
1.12.  OcHosnbie Hanpasnenus pazeumus Hetipocemesvlx mexronoeuu. Knaccugurxayua neuem-
KUX HeUPOHHBIX NPOOYKYUOHHBIX MOOEEll.
1.13. Heuemkue HetlpoHHble NPOOYKYUOHHbIE CeMmU C NApaAMempuyecKoll onmumuzayueri npa-
68Ul HA OCHOGE AN2OPUMMOB O0YUEHUSL.
1.14. Heuemxkue netiponnvie npooykyuonnvie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15.  Knaccughuxayus netiponnvix Hewemxux mooeneul. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
eM HeuemKoCmu 6 CmpyKmypy.
1.16. Heuponuvle neuemkue cemu ¢ Haoeienuem HetipoHos Heuemkocmoio. Hetiponunvie neuem-
Kue cemu Ha OCHOB8e HeUpPOHO8, peanusyrowmux Hevemxkue onepayuu. Hevponvl, pearusyrowue He-
yemkue onepayuu.
1.17.  Tunvl npodreMHO-0pUEHMUPOBAHHBIX HeuemKux mooeneu. Heuemkue oyenounvie mooenu.
Heuempxue batiecosckue cemiu.

nabopaTopHbIe pabOTHI B OCEHHEM CeMecTpe 8 IIT. o 2 Jaca:

2.1. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemvr MATLAB

2.2. O3nakomaenue ¢ peoakmopom FIS na demoncmpayuonnom npumepe.

2.3. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucie-
HUe pe3ybmama 102UYecKo2o 6618004, yacmo 1.

2.4. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucie-
HUe pe3ybmama 102UYecKo2o 8618004, Yacmoy 2.

2.5. Ilocmpoenue Heuemkoli NpoOYKYuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mol MATLAB, yvacme 1.
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2.6. I[locmpoenue Heuemkol NpoOYKYUoHHOU moodenu cpeocmeamu Fuzzy Logic Toolbox cucme-
Mol MATLAB, yacme 2.

2.7. Obyuenue Heyemroli NPOOYKYUOHHOU MoOeau ¢ ucnovzosanuem ANFIS-wodenu cpedcmasa-
mu Fuzzy Logic Toolbox cucmemvt MATLAB.

2.8. Ananuz annpokcuMayuOHHbIX C8OUCME HeUeMKOL NPOOYKYUOHHOU MOOeIU CPedCmeamu
Fuzzy Logic Toolbox cucmemvt MATLAB.

3 MPAKTUYECKHE 3aHITHUS B OCCHHEM CeMecTpe 8 IIT. 1o 2 yaca:

3.1. Knaccugpurayus cucmem. Knaccugpuxayus mooeneii cucmem. Cmanoapmuule onepayuu Hao
Heuemrumu MHodxcecmseamu. Ceolicmea cCmaHOapmHuvlx onepayull Ha0 HeuemKUMU MHONCECMBa-
MU

3.2. Heuemxue mpeyzeonvhusie uucia. Heuemkue mpaneyeudanvhvie uucia.

3.3. Pasnoeuonocmu neuemxux yHapHblX OMHOUEHU (IKBUBANEHMHOCIU, HEIKEUBANEHMHOCMU,
cxo0cmea, paznuyus, npeonopsoxa, nopsaoka. Heuemxue mopghuzmol medxcoy Hewemkumu omHouie-
Husamu. «Pacnpocmpanenuey Heuemxkocmu HeyemKo20 MHONICECMBa C UCNOIb308AHUEM OUHAPHBIX
OMHOULeHU.

3.4. Aneopummul npsAMO20 HewemKo2o NPOOYKYUOHHO20 evisooa (Mamoanu, Jlapcena, Llykamomo,
Cyesno 0-20 nopsioka, Takaeu—Cy23H0). AnnpoxcumayuonHvle cOUCMBA HEYEeMKUX NPOOYKYUOH-
HbIX MOOejiell U aleopUummos 8bl800a HAa UX OCHOGe.

3.5. OcHosHvle Hanpasnenus pa3sumus MexHoaA02ULl I80TOYUOHHO20 MOOenuposanust Memoow: 2u-
Opuouzayuu UHMeNIeKmyaibHblX mexHono2uli (modeneti). Heuemkas netiponnas npooyKyuorHas
cemwv Banea—Menoens.

3.6. Heuemxas netiponnas npooykyuonnas cemo Taxaeu—Cyzsno—Kanea. Heuemxkue netiponnvie
NPOOYKYUOHHbBIE CeMU C peanu3ayuii KOMNOHEHMO8 Ha OCHOBe HeUpOCemesol MexXHON02UU.

3.7. PazHosuoHocmu HetipOHHbIX HewemKux cemeti Ha OCHOBe HelPOHO8, Peau3ylouux HeyemKue
onepayuu. Hetipo-Hedemxkue K1acCughpukamopul, HetipoOHHble HedemKue cemu 05l 0epesbes KlaccCu-
Quxayuu,; HetipoHHble Heuemkue cemu 0151 KOMHNO3UYUOHHBIX NPABUTL 8b1600A, HEUPOHHbLE Hedemn-
Kue cemu OJisl U3NiedeHusi NPAaeUil U3 OAHHBIX.

3.8. Heuemxue cemu [lempu. Heuemxue cumyayuontvie cemu.

4 | PacuetHo-rpaduyeckas pabora:

«CpaBHEHHE aIPOKCUMAMOHHBIX cBOUCTB FIS-cTpykTyp»

5 | CamocrosiTenbHas paboTa CTy/I€HTOB:

5.1. 3y4yenue maTepHanoB JEKINH;

5.2. [loarotoBka K 3amure J1a00paTOPHBIX padoT;

5.3. [ToaroroBka K MpakTUYECKUM 3aHITHUSM;

5.4. BeinosiHeHne pacyeTHO-rpaduieckoii paboTsl;

5.5. IloaroroBka K 9K3aMeHy 1O TUCHIUTUINHE (OIIEHOYHBIE MaTepHasIbl MPUBEICHBI B pa3zeie 6
Hacrosmeit PITJT).

Texkymuii KOHTPOJIb: YCTHBIM ONMPOC HA KAKIOW JIEKIIMU M0 MaTepuaiaM MpeblayIedl mapbl, 3almuTa
abOpaTOPHBIX padoT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT' U

Tabnuua - O6pa3oBarenbHbIE TEXHOJIOTHH, UCIIOIb3YEMbIE TIPU PEATN3ALUHU PA3IMYHBIX BUJOB yUeOHOI
3aHSATHH 110 TUCHUILIMHE

Ne | Buapl yueOHBIX 3aHATUI OO6pa3zoBarenbHbIe TEXHOJIOTUI

n/n

1 Jlexuun Knaccuueckas (TpaauumonHasi, uH(opMaImoHHast)
JEeKIUs

2 JlaGoparopHas paboTa TexHO0rHsI BBIIOIHEHUS 1JaOOPaTOPHBIX 3aJaHUI UH-
JUBUYaJIbHO

Jomyck k maboparopHoit padote

3 IIpakTrueckue 3aHATHS TexHosorust 00y4eHus: Ha OCHOBE PELICHUs 3a]1a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

4 CamocTosTenpHas padoTta NudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
cTyneHToB (BHeaynuTopHas) | (moctyn k DUOC ¢unmana, k bC dunuana, goctyn K
WH(OPMAMOHHO-METOIUICCKIM MaTepHaliaM 110 JTUC-

LUTITAHE)
5 Kontpois (mpomexxytounast | TexHOJIOTHS TUCEMEHHOT'O KOHTPOJISI, B TOM YHUCJIE Te-
aTTecTalus: IK3aMeH) CTUpPOBAHUE

6. OUEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIETO KOHTPOJISI U
MPOMEKYTOUYHOW ATTECTALIAM — JIISI OIEHKU KAUECTBA OCBOEHMSI
JTUCHUTINHBI

K mpomexxyTo4HOM aTTecTaluu CTYJEHTOB MO JUCITUIUIMHE MOTYT MPUBJIEKATHCS MPEACTABUTENIN
paboToaTenei, mpenoaaBaTey MOCIeyOIINX AUCIUIUINH, 3aBelyIoe kadeapamu.

OrneHka KayecTBa OCBOCHUS JAUCIUIUIMHBI BKJIIFOYAET KaK TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.
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O1eHOYHEIE CpCAcCTBA TCKYILICTO KOHTPOJIA YCIICBACMOCTHU:

Kparkoe conepxanue PI'P:

3agaua 3aKiIoyaeTcs B TECTHPOBAHUU U cpaBHEHMU FIS-cTpykTyp, paboTaromux mo airopurMam
Mawmpaanu, CyrsHo 0-ro nopsaka u CyraHo 1-ro mopsika (st KaX10ro 3aJaHusi BBIOPaHO T10 JIBE CTPYK-
Typbl) U crioco6oB nedaszzudukanun. CpaBHEHHE MPOBOAUTCS MO TOYHOCTH aNMpOKCUMAIMH 3alaHHON

by Y = VACPEZY (3amanus 1-12, cm. Tabm. p3.1) u yCTOHYMBOCTH pe3yibTaTa OTHOCUTEIBHO HU3Me-
HeHMsI QYHKIMN MPUHAUISKHOCTH (3amanust 13-24) mis pa3audHOro KojauuecTa npasuil. [Ipouenypsl u
(GyHKIIMU BCEX OCHOBHBIX M BCIIOMOTATENbHBIX pacy€ToB, reHepanuu FIS-cTpykTyp, moctpoenus rpadu-
KOB, a TaK)K€ pe3yJIbTaThl paCYETOB B 005A3aTEIbHOM HOPSAAKE BHOCATCS B PACUETHO-TIOSCHUTENIBHYIO 3a-
MUCKY. Pe3ynbTaThel pacuéToB TakkKe JAOJDKHBI ObITh MPEJOCTABICHBI B 3JIEKTPOHHOM BHJI€ (MOKHO B BUJIE
COXPaHEHHOTO COCTOSTHHS paboueii obmactu Matlab).
1. B cooTBeTCTBUU C MHAMBUAYAIbHBIM 3a1aHnueM noctpouts o 100 FIS-ctpykryp kaxnoro tuma. FIS-
CTPYKTYPBbI IOJIKHBI OTBEUaTh CIEAYIOIIUM TPEOOBaHUSIM:
1.1. Cnoco6 peanu3anyy UMIUTUKAIIUU — IIPOU3BEICHHE
1.2. Cnoco0 peayuzaiuu arperaiuu — CyMma
1.3. Cnoco0On1 peanu3anuu Heu€TkuX jorudeckux “M” m “UJIN” nomxHBI coBNagaTh s MoJeei
000UX THUTIOB
1.4. Crioco6s1 nedaz3udukanuu onpeaeasoTcs NHANBUIYAIbHBIM 3aJaHHEeM
1.5. Yucno TepMOB 1O KayKJJ0M BXOJIHOM 1epeMeHol He MeHee 4.
1.6. KonmnuecTBo npaBui B 6a3e 3HaHui He 60nee 50.
1.7. IlpaBuna nis Mmozenelt o0OMX THIIOB COBMAJAIOT, 32 UCKIIOUEHHEM (YHKIUI MPUHAITIC)KHOCTH
3aKJIIOYEHUH M 3aJIal0TCsl CIEeTYIOIUM 00pa3oMm:
1.7.1. Ompenensitorcs aHATUTHYECKM WIM 1O TpapuKy TOUKM OJKCTpeMmyma (QyHKUIUU

y=f(x1,x2)_

1.7.2. Kaxaoi Touke 3KCTpeMyma (%) CTaBUTCS B COOTBETCTBHUE Mapa (HyHKUUN MpUHAI-
JIEKHOCTH TEPMOB COOTBETCTBYIOIIUX BXOIHBIX JTUHTBUCTHUYECKUX MEPEMECHHBIX.

[TapameTps! HyHKINH TPUHAICKHOCTA UMEIOT BUJI:

(x'-g,x',x'+¢&)

JUISL TPEYTOJBHBIX (YHKIUIM PUHAAIEKHOCTH;

[ " ' '
()C d & X d’ it d’ x'+d+ 8) — AJId TpalleuCUu AaJIbHbIX,

'
(S,x ) — AJId TayCCOBBIX;

[ [
(&, x*-d,&,x"+d) _ JUISl IBYCTOPOHHMX I'ayCCOBBIX.

3necy 4 — napameTp, XapakTepu3youi MUPUHY MOJAIbHON 00JacTH AJis Tpamnenen1aibHbIX U
JIBYCTOPOHHUX TayCCOBBIX (DYHKIMH NPUHAJUIEKHOCTH, MapaMeTp YCTaHAaBIMBACTCA OJMHAKOBBIM I10
BCeM (PYHKIMSIM MPHHAIICKHOCTH U BBIOUpPACTCS MO COOCTBEHHOMY YCMOTpEHHIO; € — KO3 PHUIUCHT
HEYETKOCTU OJIMHAKOBBIA JJIS1 BOCXOMALICH M HUCXOAALIEH BeTBe (yHKIMM npuHaaiexxHoctu. [lapa-
METp € TEHEPUPYETC B COOTBETCTBUU C 33JaHHBIM 3aKOHOM pacnpeneneHus poHo 100 pa3, kaxaoe 3Ha-
YEeHHUE UCIIONIb3YeTCs U1 BCeX (PYHKLMH MPUHAIEKHOCTH B MOJIENIAX 0OOUX THIIOB.

1 1
TakuM o0pa3oM, 3HaUCHUS Y u %2 zamaror [EHTPBl MOJANBHBIX O0JIaCTEeil JUIsI COOTBETCTBYIO-
! ! ' '
LIUX TEPMOB n " T 2. B panpHeleM, nogo0OHEl 3HAYCHHS I ) OyJileM Ha3bIBaTh OTIOPHBIMH JIJISI CO-
OTBETCTBYIOILIIUX TEPMOB.
1.7.3. B ciyuae eciu A1l 3a1aHUNA, KCIIOJIB3YIOIIMX Tparnelen1alibHbIe WM JBYCTOPOHHUE rayc-
COBBI (bYHKI_[I/II/I HpI/IHaZ[JIe)KHOCTI/I, KOOp,Z[I/IHaTBI HCCKOJIBKHUX TOYCK BKCTpeMyMa 110 KaKOfI-

GO MepeMEeHHOI JIeKAT B MPEAeax OTpeska WHpHHoi 24 | To JOIYCKAeTCs COMOCTABUT
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1.8.

1.9.

UM OJIH TE€PM.

1.7.4. Ecnm mociie onucaHusi TOYEK SKCTPEMyMa OCTAIOTCS 00JacTH 3HAYCHHUH TIEPEeMEHHBIX, KO-
TOpPbIE HE OINHUCHIBAIOTCS HU OJHUM M3 TEPMOB COOTBETCTBYIOIIEH JIMHIBUCTUYECKOMN Iepe-
MEHHOM, CJIeAyeT BBECTH JIOTIOJHUTEIBHBIC TEPMBI; [ICHTPHl MOJAIBHBIX 00J1aCTEH TOTIOJIHHU-
TEJIbHBIX TEPMOB BEIOUPAIOTCS MPOU3BOJILHO.

1.7.5. JInst Ka)xooro coyeTaHusl TEPMOB BXOJHBIX EPEMEHHBIX (7.1, OIPENEIACTCS 3HAUCHUE

i Y= y'
anmpoOKCUMUPYEMON (PYHKIIUHM B MX OMOPHBIX 3HAYCHUSAX: 1>%2 ) 3HayeHue AB-
JII€TCA ONOPHBIM Ul 3HAYCHUS BBIXOJHOM IIEPEMEHHOM — 3aKJIOYEHHs IIPAaBWJIA BUJA!

Ecnu x, ecmo T} ,u x, ecmv T,,mo y ecmo T,

1.7.6. 3HaueHuUs BBIXOJHOM MEpEMEHHON OMPEIENAIOTCS CAEAYIOUUM 00pa3oM:
- mua cucrembl CyraHo 0-ro mopsigka BBIXOJHBIM 3HAYEHUEM SIBIISIETCSA KOHCTAHTA:

A B B ' '
T, :c'=y =f(x%x,").
b
- IJIA CUCTEMBI CyF3HO I-FO HOpﬂI[Ka BBIXOAHBIM 3HAUYCHHUCM SABJIACTCA HHHeﬁHaﬂ (byHKHI/If[ oT

T (G, x)=¢ - x, +c, - x, +c,

BXOJHBIX MEPEMEHHBIX: ” G G

, Tne kodhdummeHTer 1, “2, u
G

Co

! n_ ' r
nonGupatorest w3 yemosust: 150 ) =S (055 oy srom mameitnsre kosddummentsr S u

) HC MOT'YT OBITh OJIHOBPCMCHHO paBHBIMHU 0.

- g cucteMbl MaMmJlaHu BBIXOJHBIM 3HAYCHHUEM SIBIISICTCS HEUETKasl MepeMeHHasi (TepMm)
KOTOpas 3aJa€TCs MO ONMOPHOMY 3HAYCHUIO 110 aHAJIOTUU C TEPMAMH BXOJIHBIX ITEPEMEHHBIX.
1.7.7. Ecnu omopHblEe 3HA4YE€HHs BBIXOJIHOM NMEPEMEHHOW JJIi HECKOJIbKMX COUYETaHUM TEPMOB
BXOJIHBIX nepeMeHHbIX coBnagaioT (1 FIS tuna Cyrano 0-ro, 1-ro nopsakos nin Mampa-
HU TS CTy4asl TPEYTOJIbHBIX WJIHM TayCCOBBIX (DYHKIMN MPUHAANIEKHOCTH) WIH HAXOASTCS B

mpezenax orpeska mHpHHOM 24, TOMycKaeTcs yMEHBIIHTBH KOJTMYECTBO TPABHI 33 CUET
MIPUMEHEHHUs JJoTH4ecKuX cBsA30K “Umu” u “He”.
B pacuéTHO-NOSCHUTENBHYIO 3alMCKY CIIeyeT BHECTH NMPUMEPBl MOjeIe 000X TUIOB JUIs Ka-
KOro-1100 oJHoro 3HaueHus €. [Ipumepsl AOKHBI coaepkaTh obmue Hactpoiiku FIS, nsobpa-
KEHUs M ONHCAHHs MapaMeTPOB TEPMOB BXOJHBIX M BBIXOJHBIX MEPEMEHHBIX, CIIUCOK MPABUI
(n300pakeHue 0a3bl MpPaBHIT), U300paKEHHUE TIpollecca JIOTUYECKOT0 BBIBO/A, H300payKeHUe IMo-
BEPXHOCTH BBIBOJIA PAZOM C TPEXMEPHBIM IpapUKOM alNpOKCUMUPYEMON (PYHKIINH.
Tpebyercs MOCTPOUTH TUCTOTPAMMY creHepHpOBaHme 3HAYEeHUH MapaMeTpa €, pacCUUTaTh IS

:_Zg

HEro BbIOOPOYHOE CpeiHee: N, = n ucnpasieHHy oneHky CKO (kopenp n3 mcnpas-

o€ = ;i(g—g)z
N -157

JIEHHOM OIEHKH JUCTIEPCHH OTHOCHTEIBHO BBIOOPOYHOTO CPEIHETO):

N, =100 N
rae ¢ — pa3mep BbIOOPKH KO3(PPHUIIEHTa HEUETKOCTH.

2. Jna xaxgoro u3 100 ucnbITaHUR MPOTECTUPOBATH CTPYKTYPhl 0OOMX THUIIOB 1O HAOOPY 3HAYECHUH,
COOTBETCTBYIOILIEMY PAaBHOMEPHOI CETKE B TUana3oHe

2.1.

[-3; 3] mo kaxxnoi nepemeHHO# ¢ marom 0.1.
Paccunrate 3HaueHUs pe3yapTaTa JOTUYECKOTO BBIBOIA I KAXIOTO IK3EMIUIsIpa Moaenel 000-
UX TUIOB B KaXKJI0M TECTOBOM TOUKE, PE3yJIbTaThl IPEACTABUTh B BUJIE€ IBYX MAaCCHBOB:

1 pdlp b 2N - . 1
Vi =Jis;(x,x7),i=LN_,j=LN, u Vi = fS (x,x}),i=1,N_,j=1N,
1 2
Jis;  fis;

Tae 'n

b

— (GyHKIMY, peaar3yeMble CUCTEMaMU JIOTUYECKOT0 BBIBOJA MEPBOIO U BTOPOTO
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& N, =361201

TCCTUPYEMOI'O THUIIA OJIA KOB(l)(bI/II_II/ICHTa HEUETKOCTU ! . — YHUCJIO TECTOBBIX TOYCK.

2.2.

2.3.

B 3aganusax 1-12 pist Kaxa0ro UCOBITAHUS ONPEASIUTh MOAYJIb OTKJIOHEHHS pe3ybTaTa KaxKIou

dll,j = \/(yz],j _f(le)xi2)2

MOACIN OT TOYHOI'O 3HA4YCHUA (bYHKHI/II/I B KaX(HOfI TOYKC:

=07, - /(.2

, AJIA KaX(HOﬁ MOACIIN OIIPEACINTD MaKCI/IMaJ'IBHHﬁ MOJYJIb OTKJ'IOHCHI/IX'

— _ 2
dmaxj malxa’l dmaxj maxa’2 j __N d' —_Zd
=L N u =LN T BBIOOPOYHOE CpEHEE: x 0=l N, = ,

N

N- —_
od) = LZ(d} -d,) od = ;Z(aﬂ )
: N, -1%5 N, -5
ucnpasiieHHy10 oueHky CKO: * u

B 3amanusax 13-24 no pesynpratam 100 ucnbpiTaHuii BEIOOPOYHOE CpefHEe pe3ysbTaTa Kaxkaoi

5 1B = 1B,
Vi :Fzyi,j Vi :szi,j

MOJENN UIA KaXXKIOW TOYKU: & J u & J , ucrpasieHHyo oueHky CKO
(KOopeHb W3 UCHPaBICHHOW OILICHKU zmcnepcml OTHOCHUTEIILHO BBIOOPOYHOI'O CPEIIHETO):
1 & —
1 _ 1 1 N2 2
oy, = Z(yi _yi,j) oy, = Z( _ylj
N, -1%5 u N, -1

3. IIpoBecTH JONOJHUTEIBHYIO 00PaOOTKY pe3yJIbTaToB.

3.1.

3.2

B 3aganusax 1-12 qig xaxaoil Mosieny HOCTpOUTh rpauKu 3aBUCUMOCTH MaKCUMaJIbHOT'O MOAY-

dmax',  dmax’ dd
71 OTKJIOHEHHUS /'m /., BBIOOPOYHOTO CPEAHEro MOAYJS OTKJIOHEHHs ' u / , uc-
1 2
. od, od-; £,
npasienHoil oneHku CKO Jm 777 or /. OxapakTepu3oBaTh MOJYyYEHHbIE 3aBUCUMOCTH,
KaK 10 OTAEJIBHOCTH, TaK U B CPABHEHUH 110 TUIIAM Mojenel. ONpenennuTs 0 BCEM UCTIBITaHUAM

dy =maxd,
1 TOYKaAM I KaXI0ro TUIlla MOICIIU MaKCI/IMaJ'II)HI)II\/JI MOI[yJ'II) OTKJIOHCHUA: b n
N, N
—_ 1 X £
o 2 2
P T 2R, Py
iJ , BBIOOpOUHOE CpeHee: J u x Sle il , UCTIpaB-
1 Nr N,
— 1
N DT
JICHHYIO OIIEHKY CKO: = u
Y

s e IR,

= . CpaBHUTH anpOKCUMAIlMOHHBIE CBOMCTBA MOJENEH MO Co-

OTHOIIEHHUIO HAWJCHHBIX 3HAYSHUM.
B 3aganmsix 13-24 mist Kaxa0ro TUIA MOJETH MOCTPOUTH TpEXMEpHbBIE TpadUKu BEIOOPOYHOTO
2 2 1 2

: : . oy, . oY
CPE/IHEro pesynbTaTa Mojend °¢ u 2 | ucrpasineHHoN ouenku CKO Yig @i g TeCTUpye-

oy oy’
MbIX Toukax. [Toctpouts rucrorpammel CKO pe3ynbTaToB B TECTUPYEMBIX TOUKax *' WU °!
o oy’
ju1st kaxknoro Tura mogeneit. ©7 u CY OxapakTepu30BaTh NOJIYyYEHHBIE 3aBUCUMOCTH, KaK 110

OTJEITBHOCTH, TaK U B CPABHEHUU 110 TI/Il'IaM Mozenei. Haiitu BBIOOpOYHOE CpeiHee OT MoToYeY-

1 &
1 _ 1 _
oyl=--20v oy ——Zay,
veix CKO: x i=l u N, = . Onpenenmuts uroroBoe CKO pesynbrara Kak
CPCAHCKBAAPATUIHOC OTKJIOHCHUC MOTOYCUHBIX CKO ot ux CpCaHCTO BBIGOpO‘-IHOI‘O 3HAYCHUA:

11
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N,

X

1 1 &
1 1 1\2 2 2 2N\2
00 = WZ(UJ/ -0y;) 00 = WZ(UJ’ —-oy;)

o u o . CpaBHHTH yCTOWYHBOCTD pe-
3yJIbTAaTOB, MOKa3aHHBIX MOJEJISIMU Pa3HbIX TUIIOB MO cooTHomeHuo urtorooro CKO u CKO

O'Ul 0'02

kod(durmenta Heuérkoctu: ¢ u O¢

Cnucok annpoKCUMUPYEMBIX (QyHKIUI:

—(q+D)7—x,

—x2 - 2 2 2
y:3(1_x1)2 .e M (xy+1) _10(0.2X1 _x13 _XZS)'e X —x, _T’
1.
1 —si 2 2 2
y=gbat) e +5(x, +3%,7 +2x, - x,) e
2.
_3Sin(x +x )'COS(X +x )Ze—(x1+x2+1)2 +3(x +3x2 S x ).e_xlz_xzz
3. Y= 1 2 1 2 1 | X, ,
X5 Xy E[_3;3]-

IIpumepsl Bonpocos Kk 3amure PI'P:

1. OnpeneneHue HEYETKON MPOAYKIMOHHOW Mojenu. KOMIOHEHThl HEUETKHX MPOAYKIIMOHHBIX
MOJIEJIEN.

2. IIpsiMoii HEeYeTKHl BBIBOA: MPABUIIO «HEYETKUH MOJYC MOHEHC», 3Tambl. OOpaTHBIM HEYETKH
BBIBOJI: IIPABUJIO «HEYETKUN MOAYC TOJIEHC), HTAIIbL.

3. Knaccsl onepanuii HeueTkoi nMrnkanuu. Kpurepun oneHKH HeueTKON UMILTUKALINN.

4. OcHOBHBIE 33]au¥l CO37]aHNs 0a3bl HEUETKUX MPOTYKIIMOHHBIX ITPABUIL.

5. OcHOBHBIE KOMIIOHEHTBI HEYETKUX NMPOITYKLIMOHHBIX Mojiesiell. BBenenne HeueTkocTu. Arperu-
pOBaHME CTENEHU UCTUHHOCTH IPEAIIOCHUIOK ITPABHJI, OCHOBHBIE ONEPALMUA. AKTHBHM3ALMS 3aKIIOUYCHUN
IIpaBUJI, OCHOBHBIE Oonepanuu. AKKyMYJIMPOBaHHE aKTHMBU3MPOBAHHBIX 3aKIO4YeHUM npasuil. [Ipusene-
HUE K YEeTKOCTH, KIaccuuKaiys MeTo1oB fedazzudukanuu. [Tapamerpruyeckas onTUMU3aLUs KOHEUHON
0a3bl HEUETKUX MPABUIL.

6. Anroputmsl HeueTkoro BeiBoga: Mamaanu, Jlapcena, Ilykamoro, Takaru—CyreHo. Annpokcu-
MaIllMOHHBIE CBOMCTBA HEYETKUX MPOLYKINOHHBIX MOJIEIIEH.

O1neHoYHbIE Cpe/ICTBA AJIs TPOMEKYTOUHOM aTTecTaluu:

IIpumepsl BONIPOCOB K 3K3aMEHY N0 JMCHHILIHHE:

1. Omnpenenenue, 0003HaYeHHE, CIIOCOOBI 3aaHHsI U TPUMEPHI HEYETKUX MHOXKECTB.

2. OCHOBHBIE XapaKTEPUCTUKH HEUYETKUX MHOXKECTB (HOCUTEIh HEYETKOIO MHOXKECTBA, BBICOTA
HEYETKOr0 MHOXKECTBA, HOPMaJbHOE U CyOHOPMaJIbHOE HEUETKOE MHOXKECTBO, YHUMOJAIbHOE HEUETKOE
MHOYECTBO, TOUKa MIepeX0/1a HEUETKOTO MHOXKECTBA, SIIPO HEUETKOTO MHOYKECTBA, CHHIJITOH).

3. Heuerxkoe MHOXecTBO n-TUNa. MHOXECTBO a-ypoBHs. MoJysib HEUETKOTO MHOXKECTBa (CKa-
JISIpHAsi MOIIIHOCTb, OTHOCUTEJNIbHAS MOIIHOCTB).

4. CranpapTHbIE ONepali HaJl HEYETKUMH MHOXECTBAMM, UX OIpeAeseHUs (paBEHCTBO; BKIIIO-
YeHHUe; CTPOTroe BKIIIOUYEHHUE; JOMOJHEHNE; NTepecedeHne; 00beIMHEHNE; Pa3HOCTh; TU3bIOHKTUBHAS CYM-
Ma; 4YEeTKOE€ MHOKECTBO, OymKaiiliee K HEYETKOMY MHOXECTBY; JEKapTOBO MPOU3BE/IEHUE HEUETKUX
MHO>KECTB).

5. CBoiicTBa CTaHIAPTHBIX OINEpaIiid HAJl HEYETKUMH MHOXKECTBAMHU (MHBOJIIOTHBHOCTh, KOMMY-
TaTUBHOCTb, ACCOLIMATUBHOCTb, TUCTPUOYTHBHOCTD, HIEMIIOTEHTHOCTD, MOTJIOIIEHUE, TOX/IECTBEHHOCTD,
3aKOH Jie MopraHa, 5KBUBaJICHTHOCTb, CAMMETPHUYHAsI pa3HOCTHas popmyia).
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6. PacmmpenHsie onepanuy HaJl HEYETKIMH MHOKECTBAMH

e OTIepalliy JIOTIOTHCHHUSI HEUETKOTO MHOXKECTBA (CTaHIApTHOE HEYETKOE JOTOTHEHHE, He-
4eTKoe JlonoyiHeHue Srepa);

e oIepanny TEePECCUCHHsI HEYETKUX MHOXKECTB (CTaHIApTHOE HEUETKOE INepeceucHue, He-
4yeTKoe nepeceueHue SArepa, anredpanueckas Mpou3BeACHNE, TPAHUYHOE IPOU3BEACHUE, IpacTuyde-
CKOE MPOU3BE/ICHHE, A-CyMMa).

e orepanuy OOBEIMHEHHSI HEYETKUX MHOXKECTB (CTaHIapTHOE HEYETKOE OOBhEJIMHEHHE, He-
yeTkoe 00bennHeHne Srepa, anredpandyeckas CymMMa, TpaHHYHAs CyMMa, JpacTHYecKas cymma, A-
cymMma).

7. Onepanuu OnpeeICHus CXOICTBA/Pa3Inyus MKy HEYCTKUMHU MHOKECTBAMU (HedeTKast pas-
HOCTb, IM3BIOHKTUBHASI CyMMa, OTPAaHHMYCHHAsI PA3HOCTb, HECBSI3HASI CyMMa), OTIPE/ICIICHUS, IIPUMEPBI.

8. PaccTrosiHue MEXIy HEYCTKUMHU MHOXECTBAMH (HEYETKOE XOMMHUHTOBO PACCTOSHHE, OTHOCH-
TEJBHOE X3MMHUHTOBO PAaCCTOSIHUE, HEYETKOE JBKIHUIOBO PACCTOSIHUE, OTHOCHTEIbHOE 3BKIIMIOBO pac-
CTOSIHHE, HEUYETKOE pacCTOsTHEe MUHKOBCKOTO).

9. JloTMONHUTENIbHBIC ONEpaluy HaJl HEUSTKUMH MHOKECTBaMU (YMHOXKEHHE Ha YHCIIO, BO3BEIE-
HUE B CTEIICHb, KOHIICHTPUPOBAHUE, PACTSHKCHHE, BBITYKJIas KOMOWHAIINS).

10.  Omnepanumu #- ¥ S-HOPM HaJl HEYETKUMHU MHOXXECTBAMM, ONPEEIICHNUS, CBOUCTBA, IPUMEPBHI.
11.  Iloka3aTenu pa3MBITOCTH HEUETKUX MHOXKECTB, UX KJIaCCU(UKALINSL, TPUMEPHI.
12.  OmnpeneneHue 1 XapakTEePUCTUKU HEUETKUX YUCel (MHTEpBaJl a-ypOBHs HEUETKOI'O YHUCIIa,

HOCHUTEIb, YHUMOJAJIbHOE HEUYETKOE YHCIIO, TOJIEPAHTHOE HEYETKOE YHCII0, HEYETKHI HYJIb, HEYETKOE T10-
JIO)KUTEIFHOE U OTPULIATEIIFHOE YHCIIO).

13. JlekoMIo3Hu1Msl HEYETKOTO YUCTIa.

14.  Omnepanuu HaJl HEYETKMMHU YUCIAMH Ha OCHOBE MHTEpBaJibHOro Merona. [Ipuniun Heuert-
koro 06o6menus JI. 3age. Onepaunun HajJ HEUETKMMM YUCIIaMU Ha OCHOBE IMPHHIIMIIA HEYETKOro 00600-
menud JI. 3aze.

15.  TpeyronbHble HeUeTKHE Yncia (ONpeeeHue, Onepannn).

16.  TpaneneugaibHble HEUETKUE YKcia (ONpeieeHne, onepammn).

17.  Heuerkue uncna (L-R)-tuma (onpeneneHue, onepamnn).

18.  OmnpeneneHust ¥ OCHOBHBIE IMOHATUS HEYETKUX OTHOIIeHHH. CrocoObl MpeacTaBICHUS
YHapHbIX U OMHAPHBIX HEYETKUX OTHOLIEHUH. OTHOIIEHUE (-yPOBHS HEYETKOTO OTHOLICHMS.

19.  JlekoMno3uuus, NpOEKIUs U [UINHIPUYECKOE MPOIOJHKEHNE HEYETKOIO OTHOLIEHHUS.

20. Ornepanuy HaJl HEYETKUMH OTHOIIECHUSIMU (O00BEAMHEHHE; TIEPECCUCHHE; AIre0panieckoe

MPOU3BCACHUC, anre6pa1/1qecxa51 CyMMa,; NOIMOJIHCHUC, NU3BIOHKTHBHAA CyMMa, UHBCPCHSA, UCTKOC OTHO-
IICHUEC, Ommkaiinee K HCYCTKOMY OTHOIICHWIO, KOMITIO3UIIUA, pPa3HOBUIHOCTHU KOMHOSHHHﬁ).

21.  CgoiicTBa HEUETKUX YHAPHBIX OTHOIIEHHUH (pedIeKCHBHOCTh, CHMMETPHUUYHOCTh, TPAH3H-
TUBHOCTH). TpaH3UTUBHOE 3aMbIKaHUE HEUETKUX YHAPHBIX OTHOLICHH.

22.  Heuerkoe OTHOIIEHUE SKBUBAJICHTHOCTH (ONpeAeIeHUE, IPUMEPHI).

23.  HedeTrkoe OTHOIIIEHUE CXO/CTBA (ONpeaeeHIEe, TPUMEPHI).

24.  Heuerkoe oTHOIIEHHE Mpeanopsaka (onpeaeneHue, npuMepsl). HeueTkoe oTHOIIEHUE TTO-
psnka (ompeneneHue, IpUMepHI).

25.  Heuerkuii roMmoMophU3M MEXAY HEUSTKUMH YHAPHBIMH OTHOIIECHUSMH.

26. Heuetkue rpadsl. PazHoBUAHOCTH HEUETKUX IpadoB, UX XapaKTEPUCTHKH.

27.  OmnpeneneHne HEYETKOW NMPOAYKUMOHHONW Mojaenu. KOMIOHEHTHl HEUETKUX MPOAYKIIMOH-
HEIX MOJIEJIEM.

28.  IIpsiMoit HEeUeTKHi BHIBOJI: IPABUIIO «HEUETKUIA MOJYC MMOHEHCY, ATarbl. OOpaTHbIN HeYeT-
KHMH BBIBOJ: IPABUJIO «HEYETKUU MOYC TOJIECHC), ITAIbI.

20. Kunaccel onepanuit HeueTko uMIukanuu. Kputepun oneHKyn HeYeTKOW UMITTTMKAIH.

30.  OcHoBHBIE 33714y CO37aHUS 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABHIL.
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31.  ®opmupoBaHUE HEYETKHUX (IIPOCTHIX M COCTABHBIX) BHICKA3bIBAHUN B NPEANOCHIIKAX U 3a-
KIIOYEHUSAX [IPABUIL.

32.  Knaccu¢ukanus JUHTBUCTHUECKUX MPOAYKIIMOHHBIX MTPABHIL.

33.  Knaccugukanus HeueTKUX NPOJYKIHMOHHBIX IPABUI C 3aKIIOUEHUSIMU B BHJI€ YETKUX 3HA-

YeHUH WU QYHKIUI.
34. Tunbel cTpykTyp 0a3bl HEUETKMX MNPOMyKIMOHHBIX mpaBui (SISO-, MISO-, MIMO-

CTPYKTYPBI).
35.  Cnoco06bl eneHus IpOCTPAHCTBA MPEANOCUIOK HEYETKUX MPOYyKIIMOHHBIX IPABUIL.
36.  KackagHoe coenuHeHne 6a3 HEYETKUX MPOTYKIIMOHHBIX IPABUIIL.
37.  ObGecnedeHue MOJHOTHI U HEMPOTUBOPEUNBOCTH 0a3bl HEUETKHUX MPABUIL
38.  OcHOBHbIE KOMIIOHEHTbI HEUETKUX NPOAYKLHMOHHBIX MoJenel. BBenenne HeueTkocTu. Ar-

pErHpOBaHME CTENIEHU UCTUHHOCTY IIPEANIOCBIIOK IPAaBUJI, OCHOBHBIE ONEpalii. AKTUBHU3ALMS 3aKIII0Ye-
HUH [paBWJI, OCHOBHBIE ONepaluu. AKKYMyJIMpPOBaHHE aKTUBU3UPOBAHHBIX 3aKitoueHui npasui. [Ipu-
BEJICHHE K YETKOCTH, Kiaccudukanus MetooB nedaz3udukanuu. Ilapamerpuueckas onTUMHU3aLus Ko-
HEYHOM 0a3bl HEUETKUX IPABUIL.

39. AnropuT™Mbl HeueTkoro BbiBoja: Mampanu, Jlapcena, Ilykamoro, Takaru—Cyreno. Am-
MIPOKCHMAIIMOHHBIE CBOMCTBA HEYETKUX MPOAYKIIMOHHBIX MOJIEIICH.

40. Omnpenenenre HEUYETKUX HEWPOHHBIX MPOAYKUMOHHBIX ceTeil. Knmaccudukamus crnoco6oB
WHTETPAIMN HEYETKUX MPOAYKIIMOHHBIX MOJIETIEH C HEUPOHHBIMH CETSIMHU.

41. Heuertkue neiiponnsie nmpoaykiuonusie cetu Tuna ANFIS (omucanue, cTpykrypa, o0yue-
HUE).

42. Heuetkas HelipoHHas nmpoayKuMoHHas ceTh Banra—Mennens (omnucanue, CTpyKTypa, 00y-
YeHUe).

43, Heuerkas neiiponHast mpoaykuuoHHas cetb Takaru—Cyreno—Kanra (ommcanue, CTpyKTYy-
pa, o0y4deHue).

44, [Toctpoenue QyHKIHI TPUHAIEKHOCTH MPEANOCHUTOK U 3aKITIOYEHUH HEYETKUX MPOIYK-

LMOHHBIX NPAaBWJI Ha OCHOBE HEHUPOHHBIX ceTedl. POopMUpOBaHUE MPEANOCHUIOK HEYETKUX MPOLYKIHUOH-
HBIX IIPaBUJI Ha OCHOBE HEUPOHHBIX ceTeil. POpPMHUpPOBAaHUE 3aKIHOYEHUN HEUETKUX IPOLYKLHOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

45.  Pa3OueHue mpoCTPaHCTB BXOJAHBIX NEPEMEHHBIX U (OPMHUPOBAHUE MHOTOMEPHBIX (PYHK-
AW TPUHAIUICKHOCTH IIPEANIOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

46.  OrmpeneneHue HEUYETKUX HEMPOHHBIX MPOAYKUMOHHBIX ceTed. Kiaccudukanus crnoco6os
MHTETPallMM HEYETKUX MMPOTYKIIMOHHBIX MOJIETIEH C HEMPOHHBIMH CETSIMMU.

47. Heuerkue Heliponnsie nmpoaykunonnsie cetu tuna ANFIS (omucanue, ctpykrypa, oOyue-
HUE).

48.  Heuerkas HelipoHHas MPOAYKLMOHHAs ceTh Banra—Menpens (onucanue, cTpykrypa, o0y-
YeHue).

49.  Heuerkas HelipoHHas MpoAyKuUHOHHas ceTb Takarn—CyreHo—Kanra (omucanue, CTpyKTy-
pa, o0ydeHue).

50.  Iloctpoenue GpyHKUMH MPUHAAICKHOCTU MPEINOCHIIOK U 3aKIIOYEHUH HEUETKUX MPOAYK-

LIMOHHBIX MPaBUJI Ha OCHOBE HEHPOHHBIX ceTeil. PopMUpOBaHNE MPENNOCHIIOK HEYETKUX MPOAYKLIHOH-
HBIX MPaBUJ HAa OCHOBE HEHPOHHBIX ceTedl. POpMUPOBAaHUE 3aKIHOYEHMH HEUETKHUX IPOTYyKIHUOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51.  Pa30ueHue mpoCTPAaHCTB BXOJTHBIX MEPEMEHHBIX M (POPMUPOBAHHE MHOTOMEPHBIX (PYyHK-
LW MPUHAUIEKHOCTH IPEIITOCHUTOK Ha OCHOBE HEMPOHHBIX CETEH.

52. Omnpenenenre HEMPOHHBIX HedeTKHX ceTeil. CriocoObl BBECHHS HEYETKOCTH B KOMIIOHEH-
Thl HEMPOHHBIX CETEH.

53. HeiipoHHble HEYETKHE CETU C BBEACHUEM HEUETKOCTH B CTPYKTYpPY HEHPOHHBIX ceTeil. He-
YETKUH MHOTOCJIOMHBIN MEPCENTPOH.
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54.  HeiipoHHble HEYETKHE CETH HAa OCHOBE HEYETKHMX HelpoHoB. OObryHas (regular) HelpoH-
Has HedeTkas ceTh. Heuetkue Heitponsl KBana u Kou.

55.  HelipoHHbIE HEYETKHE CETM HA OCHOBE HEMPOHOB, PEAIM3YIOLIMX HEUETKHUE OIlepaluu.
Omnpenenenue. [Ipumepsl HEHPOHOB, peaU3yIOIINX HEYETKUE ONEPALIHH.

56.  I'uOpuaHbIi HEHPO-HEUETKHUN KIacCu(UKaTOP.

57. JepeBbs kitaccuukauu Ha OCHOBE THOPUIHBIX HEHPOHHBIX HEYETKUX CETCH.

58.  I'uOpujHble HEUPOHHBIC HEUETKHUE CETH ISl peai3allii KOMIIO3UIIMOHHBIX ITPaBUI BBIBO-
na.

59.  T'uOpunaHble HEHPOHHBIE HEYETKUE CETH JJISI U3BJICUCHHS] HEUETKUX MPABUII U3 TAHHBIX.

60. Heuetkas acconuaruBHas namath b. Kocko.

61.  AJNropuT™m NOCTENEHHO BO3PACTAIOLIEr0 pa3OUEHN.

62. OO0yuenne HelpPOHHBIX HeueTKHuX cere. Kiaccudukanusa moaxoaos Kk 00y4eHUI0 HEHPOH-
HBIX HEYETKHUX CETEH.

63.  OOydeHue HEHPOHHBIX HEYETKUX CETel Ha OCHOBE ajropuTMa ¢ 0OpaTHBIM paclpocTpaHe-
HHUEM OIITMOKH.

64.  OOydeHue HEMPOHHBIX HEUYETKHX CETEH ¢ HEUETKMMH BXOJaMH U BBIXOJAaMH U YETKUMU
BECOBBIMH KOA(PPHUIIHEHTAMH.

65. Hcnonb3oBaHWe HEUETKUX MPOIYKIIMOHHBIX ceTeld B HeMpoHHBIX ceTsax. CANFIS-cerTs.

66.  3HaKOBble KOTHUTUBHbBIE KapThl (ONpeaeIeHe, IOCTPOECHUE, PEIIaeMble 3aJaul, pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). Heuetkue xornutuBHble kapThl b. Kocko (ompenenenue, moctpoeHue,
MOJICJIb IMHAMHKH, PEIIaEMbIE 3a7]a4H ).

67.  Heuerkue xorHutuBHBIE KapThl B. CunoBa (ompeneneHue, NOCTpOCHUE, CUCTEMHbIE Xa-
PaKTEpPUCTUKH, PEIIaeMble 3a/1auH).

68.  Heuerkue cetu Ilerpu. Onpenenenue. Knaccuduxauus. 3agauu, pemaemble ¢ UCIOIb30-
BaHUEM HeueTKux cereit [lerpu.

69.  Heuerkue GaiiecoBckue ceTu (OIpeaesieHue, crocoObl BBEACHNUS HEYETKOCTH B OaiiecoB-
CKHE CETHU, HeUETKOe 0aileCOBO MPaBUJIO).

70.  Heuerkue curyanuonssle cetd. Onpenenenue. IIpencraBieHne HEUETKON CUTyallMH. 3a-

Jla4¥, perIaeMbl€ ¢ UCIOIb30BAHNEM HEUETKUX CUTYAIlMOHHBIX CETEH.

B ¢unmmane ucnonb3yercst cucteMa ¢ TPaJAUIIMOHHOW MIKAJIOW OIEHOK — "OTiIM4HO", "Xopomio",
"y I0BIETBOPUTENBHO", "HEYAOBIETBOPUTENBHO", "3auTeHo", "He 3auTeHo" (Hanee - MATUOANIBHAS CH-
cTeMa).

dopma MPOMEKYTOUHON aTTECTALNHN 10 HACTOSIIEH TUCHUTIIINHE — IK3aMEH.

[IpumeHsieMble KpUTEPUU OIICHUBAHUS IO JUCIUIIIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
nuceMoM HIY MOU ot 14 mast 2012 roga Ne N1-23):

Onenka Kputepun onieHKu pe3yabTaToB
10 JUCLHU- 00ydeHus IO TUCITUTLTNHE
TIJIMHE
«oTnuHO»/ | BeIcTaBmsiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U
«3a4YTEHO rTyOOKO€ 3HaHWE MAaTEPUAIOB U3YUECHHOW MUCIUIUIMHBI, YMEHHE CBOOOHO BBITOJTHSATH
(oTimuHO)»/ | 3amaHUs, IPETYyCMOTPEHHBIE MPOTPaMMOM, YCBOUBIINNA OCHOBHYIO U 3HAKOMBIN C J0O-
«3aYTEHO» MOJTHATEIILHON JTUTEPATypOr, PEKOMEHIOBAHHON padodeil mporpaMMOi JUCITUTIIINHEL,
MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3TI0KEHUU U UCIOJIb30BaHUN
MaTepuajoB U3YyYEHHOW TUCIUIUIMHBI, O€3ynpeyHO OTBETHUBILIEMY HE TOJIBKO Ha BO-
poCkl OMiieTa, HO ¥ Ha JIOTIOJHHUTEIbHBIE BONMPOCHI B paMKax padodeil mporpaMMbl
JUCLHUIIJIMHBI, TPaBUJIbHO BBINOJHHUBIIEMY IpaKkTU4YecKoe 3aaanue. OLeHKa 1o TUCLH-
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Onenka Kpurepuu oneHku pe3yapTaToB
10 IUCLIH- o0y4eHus 0 JUCIUILINHE
TJIMHE

IUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi ¢ y4€TOM pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomnieTeHnun, 3akperiéHHbIe 3a TUCIUIUIMHON, C()OPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOPOTIO/ BrictaBnsercs o0yyaromemycsi, OOHapyXHBILIEMY HOJHOE 3HAHWE MaTepuaia U3y4yeH-

«3a4YTEHO HOM JUCUUIUIMHBI, YCIICIIHO BBINOIHSOIIEMY NPEIyCMOTPEHHBIE 3a/1aHHs], YCBOUBLIE-

(xopor1o)»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBAaHHYIO pabouei MmporpamMMoi JUCHUIUIMHBL,

«3aYTEHO» MOKa3aBUIEMY CUCTEMATUUYECKUN XapakTep 3HAHWM MO JUCUUIUIMHE, OTBETHBIIEMY Ha
BCE BOIPOCHI OWJIETA, MPABUILHO BBIMOJHUBIINN MPAKTUYECKOE 3a/laHue, HO JOIY-
CTHUBIIHIA NIPU 3TOM HENMPHUHIMIUAIbHBIE OHOKH. OIeHKa M0 JUCIHUILTUHE BBHICTABIIS-
I0TCs 00y4aroleMycsl ¢ y4€TOM pe3ysIbTaTOB TEKYILEro KOHTPOJISL.
Komnerenmuu, 3akperui€éHHble 3a AUCHUIUITMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIN.

«ynoBneTBo- | BricTaBmsiercs oOydaromeMycs, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaa U3y4eHHOH auc-

PHUTEIBHO»/ LIUIUTUHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIeH yueObl U MPEeaCTOosIIIe padoTh

«3a4YTEHO 1o MpoQeccuu, CIPABISIONIEMYCSl C BBIIIOJHEHHEM 33J1aHU, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IMTEpaTypol, peKOMEHI0BaHHOW pabodeil mporpaMMoil AUCIUIUINHBL; TOITyCTUBIIEMY

PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/UIU MPHU BHIMOIHEHUU MPAKTHU-

«3a4YTEHO» YECKUX 3aJaHHi, HO O0JIaJaronieMy HEOOXOIUMBIMH 3HAHUSMU I UX YCTPAHCHHUS
MOJI PyKOBOJICTBOM TMperojaaBarens, MO0 HEMPaBHIbHO BHITOTHUBIIEMY MpaKTHYe-
CKO€ 3aJIaHH€, HO MO YKa3aHUIO MPENoaaBaTess BhIMOJHUBIIEMY JIPYTHE NPAKTUUYECKUE
3aJlaHUsl U3 TOTO K€ pa3zeia TUCIUILINHBL..
Komnerenmuu, 3akpennénuplie 3a TUCIUIUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEyHOoBIIE- BrictaBnsercs oOydaronieMycsi, 0OHapy>KUBILIEMY Cephe3HbIE MPOOENbI B 3HAHUSIX OC-

TBOPUTEIIb- HOBHOIO MaTepuaja HW3yYeHHOW JUCIUIUIMHBI, JOMYCTUBIIEMY IPUHIHMIUAIbHbBIC

HOY»/ HE 3a- OIIMOKY B BBIMIOJIHEHUU 33/IaHUI, HE OTBETHUBILIEMY Ha BCE BOIMPOCHI OHMIIeTa U JOMOJ-

YTEHO HUTEJbHBIE BONPOCHI M HEMPABUIILHO BBITIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-
BWJIBHOE BBINOJHEHUE TOJBKO MPAKTUYECKOTO 3aJaHUsl HE SBIISIETCS OJHO3HAYHOMU
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKH «HEYAOBIETBOPUTENBbHOY). Kak mpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIILHO CTABUTCS CTYJ€HTaM, KOTOPBhIE HE MOTYT MPOJOIKUTH 00yue-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHSATHI MO COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4éToM
pe3yJIbTaTOB TEKYIIETO KOHTPOJIS.
KoMmerenmnum Ha ypoBHE «ITOPOTOBBINY, 3aKPEIIIEHHBIC 32 TUCIUTIIUNHON, HE CHOpMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJINHBI
Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaHHE

Y4eOHast ayAuTOpHs Ui POBEACHUS 3aHATUH CEMUHAPCKOTO THUIA, TPYNIIOBLIX U WHIWBHYallb-
HBIX KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluy, OCHAIIICHHAS:

- CIENHMATU3UPOBAHHON MEOEINbI0; JOCKOW ayJAMTOPHOHN; JEMOHCTPAIIMOHHBIM O0OpYIOBAaHUEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIlMOHAPHBIM) TTPOSKTOPOM

YuebHas aymuTopusl sl 1TaOOpaTOPHBIX pabOT, BHITIOJIHIEMBIX B KOMITBIOTEPHOM KJlacce, OCHa-
IIICHHAS:

- CHCHUATM3UPOBAHHON MeOeNbI0; TOCKOH ayTMTOPHOMN; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kimoueHueM k cetu "UatepHeT" u noctynom B DUOC dumana.

Jiist caMoCTOATENbHOM padOThl OOYYAIOUIMXCS O AMCHUIUIMHE HCIIONIB3YEeTCsS MOMENICHHE IS
CaMOCTOSITENTbHON pabOThl 00YYAIOIINXCSl, OCHAIIIEHHOE:

- CIICUUATM3UPOBAHHON MEOEIbI0; TOCKOW ayJIUTOPHOM; MEePCOHAIBHBIM KOMITBIOTEPAMH C TIOJI-
kimtoueHueM k cetu "Uuatepuet" u goctynom B SUOC dunuana.

IIporpammuoe obecnevyenne

[Tpr mpoBenEeHUN MPAKTUYCCKHX M JTAOOPATOPHBIX PAabOT MPEIyCMATPUBACTCS HCIIOJIb30BAHHE
MEePCOHANBHBIX KOMITBIOTEPOB, OCHAIIIEHHBIX HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO MPOTPAMMHO-
ro ooecrneveHus: mporpamMmmaI 06HICFO Ha3Ha4YCHUA: O(i)I/ICHI)IC IMPHUIIOKCHUA, MATEMATUYCCKHUEC TMAKCTHI
MatLab; a Takke OTKPBITBIM IPOTPAMMHBIM 00ECIIEUeHUEM: SKOHOMETPUUECKHH MTaKeT MPOrpaMM.

8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O NTPOLECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U HHBAJINIOB

B Xo4¢e peaiM3dalv JUCHUTUIMHBI UCITIOJIB3YIOTCS CICAYIOMIUC JOMOJHUTCIIbHBIC MCTOABI 06yqe—
HHA, TCKYHICTO KOHTPOJIA YCIIEBACMOCTH U HpOMG)KyTO‘IHOfI arTrecTaluun O6yan-OHII/IXC$I B 3aBHUCHMOCTH
OT UX MHAUBUAYAJIbHBIX 0COOCHHOCTEH:

JJIA CJIeNbIX U CJIA00BHAAIINX:

- ek 0(GOPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEPA
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;

- MUCbMEHHBIC 33aJ]aHUs BBIMIOJIHSAIOTCS HAa KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHrneM, I MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUIYalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- JIIs1 BBITIOJTHEHMS 3a[aHHsI TIPU HEOOXOIMMOCTH MPEJIOCTABIISICTCS YBEIHMYUBAOIIEE YCTPOMCTBO;
BO3MOYKHO TaKe HCIIOJIb30BaHHE COOCTBEHHBIX YBEITMUUBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIC 3aJITaHUs 0(POPMIIIOTCS YBEITHUESHHBIM IPU(TOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (opMe WIM BBHIMOJIHSIOTCS B MHCBMEHHON (Qopme Ha
KOMITBIOTEPE.

AJIS1 TIIYXHX U ¢J1200C/IbIIIAIHX:

- IEKIMH OPOPMIISIOTCS B BUE DJICKTPOHHOTO JOKYMEHTA;

- MIMCHMEHHBIC 33/IaHUs BHIOTHIIOTCS HA KOMITBIOTEPE B MUCBMEHHOH opMe;

- DK3aMEH W 3a4€T MPOBOATCS B MUCbMEHHOW (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO ITPOBE/ICHHE B
(dbopMe TecTHpOBaHUS.
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JJIS JIML ¢ HAPYLIEHUSIMU ONIOPHO-ABUTaTeIbHOI0 annapara:

- IeKIUHU 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA
CO CTEUHAITU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 3aJJaHUS BBIMIOJIHAIOTCS HA KOMIIbIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPAMMHBIM
obOecrneucHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (opMe WM BBIMOJHSIOTCS B MUCbMEHHOU dopMe Ha
KOMIIBIOTEPE;

- UCTIIOJIb3Yy€eTCsl crernuanbHas yaeOnas aynuropust ais i ¢ JIOB3 — ayn. 106 rimaBHOro yueOHO-
ro kopiyca o aapecy 214013, r. CMmoneHck, DHepreTuueckuit np-a, 1.1, 31aHue SHepreTHueckoro uH-
CTUTyTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOMUMOCTH TIPElyCMaTPUBACTCS YBEITMUYCHUE BPEMEHHU ISl TIOATOTOBKH OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEXKYTOYHOW aTTecTalMu JJisl OOyYaroIIMXCsl YCTaHABJIMBAETCA C
y4€TOM HMX WHAMBHUIYAIBHBIX NCUXO(PH3MUECKUX ocoOeHHocTed. [IpomexyTouHas arrecTamus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipu npoBeaeHMM MNpOLIEAYpPbl OLICHWBAHUS PpE3yJAbTaTOB OOy4YEHHUS IpelyCcMaTpUBaeTCs
HCIONIb30BaHUE TEXHUYECKHUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHIYAIbHBIMH OCOOECHHOCTSIMH
o0ydJaromuxcsi. DTH CPEACTBA MOTYT OBITH IMPEJOCTABICHBI (HIIMAIOM, HMJIM MOTYT HCIIOJIB30BATHCS
COOCTBEHHBIE TEXHUYECKUE CPEIICTBA.

[TpoBenenue mpouenypbl OLEHUBAHUS PE3YJIbTATOB OOYyYEHHs JIOIMYCKAETCS C UCIOJIb30BAaHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecnieunBaeTcs A0CTYNl K HHPOPMALMOHHBIM U Oudauorpagpuyeckum pecypcam B cetu UH-
TepPHeT ISl KaXI0ro odyyvaromerocs B popmax, aqanTUPOBAHHBIX K OTPAHMYEHUSIM UX 310pPOBbS M BOC-
NpUATHS UH(DOPMALIUHU:

JJIS CJIeNbIX U ¢J1a00BHASIIIMX:

- B [Ie4aTHOM (hopMe YBEITMYEHHBIM IIPUPTOM;

- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.

Al TJIYXHX U ¢J1200CabIIIAIUX:

- B Ie4aTHou opme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJ1s1 00y4aloIuXcsl ¢ HAPYWIEeHUsIMU ONOPHO-ABUIATEJILHOI0 aNnapara:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE 1 HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIJIMHBI

OcHoBHas JuTeparTypa.
1. ®enynoB A.C., bopucos B.B., 3epaoB M.M., MeTonnueckue ykazanus K Ja00paTOpHBIM pabo-
TaMm 1o Kypcy «Heuerkue monenu u cetn». — Cmonenck: PUO ¢ummana TOYBIIO «MOU(TY)» B T.
Cwmonencke, 2009. — 72 c. (50 2x3.)
2. ®enynoB A.C., bopucos B.B., 3epuoB M.M., MeTonudeckue yka3aHusi K pacCu€THOMY 3aJaHHUIO
o kypcy «Heuerkue monenu u cetu». — Cmonenck: PUO ¢unmana TOYBIIO «MOU(TVY)» B r. C™mo-
nencke, 2009. — 63 c. (50 3x3.)

CnucoK aBTOPCKMX METOAUYECKHUX Pa3padoToK.
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1. bopucor B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKOM MaTemMaTuku. Yacts 1. OcHOBBI
TEOpUU HEUYETKUX MHOXECTB. YueOHoe mocobue no aucuuruinae «Hederkue monenu u cetw» [Tekcr]:
yaebHoe nocooue. — Cmonenck: PUO ¢unmana MOU B 1. Cmonencke, 2013. — 72 ¢. (100 3x3.)

2. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKON MaTeMaTuku. YacTh 2. OCHOBBI
HedeTKor apudmernku. YuebHoe mocobue mo aucuuruinae «Hederkune moxenu u cetn» [Tekcr]: yue6-
Hoe nocobue. — Cmonenck: PUO pumana MOU B r. Cmonencke, 2013. — 52 ¢. (100 3k3.)

3. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBsl HeueTKoM MaTemMaTuku. Yacth 3. OCHOBBI
TEOPUH HEUETKHX OTHOIIEHUU. YdeOHoe mocobue o aucuurummae «Hederkue momenu u cetn» [Tekcr]:
yaebHoe nocooue. — Cmonenck: PUO ¢unmmana MOU B 1. Cmonencke, 2013. — 84 ¢. (100 3x3.)

4. bopuco B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKOM MaTeMaTuku. Yacts 4. OCHOBBI
HEYETKOTO JIOTHYECKOTO BBIBOJAA. Y4eOHOoe mocobue mo nucumiuinHe «Hederkue monenu u cetmy»
[Tekcr]: yueOnoe nocobue. — Cmonenck: PO ¢ununana MOU B r. Cmonencke, 2014. — 102 c. (100 3k3.)

5. bopucos B.B., ®enynos A.C., 3eppoB M.M. OcHoBbI Teopuu HeueTkux MHOXecTB. Cepust «Oc-
HOBBI HeUeTKON Marematuk». Kuura 1. YuebHoe mocobue amns By3oB. — M.: ['opsiuas nunHus—Tenekom,
2014. - 88 c. (2 7x3.)

6. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBbl HeueTkol apupmeruku. Cepust «OCHOBBI
HeueTKkoM MareMatuku». Kaura 2. YueOnoe nocobue st By30B. — M.: ['opsuas nunus—Tenexom, 2014, —
98 c. (2 7k3.)

7. bopucoB B.B., ®enynoB A.C., 3epHoB M.M. OcHOBBI Teopuu HEYETKUX OTHOueHuU. Cepus
«OcHOBBI HeyeTkoil Matematuku». Kuura 3. YyeOHoe mocoOue s By30B. — M.: I'opsiuast nuHus—
Tenexom, 2014. — 86 c. (2 7k3.)

8. bopucos B.B., ®enynos A.C., 3epaoB M.M. OCHOBBI HEUETKOr0 JIOTHYECKOTO BbIBOJA. Cepus
«OcHOBBI HeweTkoi MatemaTtuku». Kuura 4. YyeOHoe mocobue s By3oB. — M.: I'opsiuast nuHuUs—
Tenexom, 2014. — 122 c. (2 7k3.)

9. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBsI TuOpuaN3aliuu HeueTKux mojeneit. Cepus
«OcHOBBI HedeTkoi MaTematukuy». KuHura 9. YyeOHoe mocoOue s By3oB. — M.: I'opsiuas nuHus—
Tenexom, 2017. — 100 c. (2 7k3.)

9. bopucos B. B., Kpyrios B. B., ®exynos A. C. HeueTkne Mozienu U CETH. 2-€ U3J. CTEPEOTHUII. —
M.: T'opstuast muaus — Tenexom, 2012, — 284 c. (2 7k3.)
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JUCT PETUCTPAIIUN UBSMEHEHUU
Howmepa cTpanun
Ho- Bcero Hara
Mep aH- HaumenoBanue IMoamnuce, ®©.J11.0.
n3- 3a- Hy- | CTpa- BHECEHUS U3- Jara
u3- n Ne TOKyMeHTa, BHECIIIETO U3MEHe-
Me- Me- HO- - HUIl B o MCHCHHA B BBCACHHA U3-
Me- BBOJISIIIIETO HUS B TaHHBIN 9K- .
HEH- | HEeH- | BBIX | po- | HAOKY- JaHHBIM JK- MEHEHUS
He- WM3MEHEHUS 3eMILISIP
HBIX | HBIX BaHH | MCEHTC 3EMILLIP
HUs
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