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1. HEJIX 1 3AJAYHU OCBOEHUA JUCIUITJIMHbI

Leab ocBOEHMS MUCHUIUIMHBI: MOArOTOBKA OOYYaIOUIUXCSI K HAYYHO-HCCIEIO0BATENbCKOM, MPO-
eKTHOH JeATeNbHOCTH N0 HampasieHuto noarotoBku 09.03.01 «MudopmaTika M BEIYMCIUTENbHAS TEX-
HUKa» TIOCPEJCTBOM OOECIeueHus 3TarnoB (HOPMUPOBAHUS KOMIETEHINH, npeaycMorpeHHbix @I'OC, B
4acTH NIPEICTaBICHHBIX HUKE 3HAHUI, YMEHUI U HABBIKOB.

3agauu: u3yyeHue MOHATUIHOIO anmnapara AUCUUILTNHBI, OCHOBHBIX TEOPETHUYECKHUX MOJIOKEHUI
U METOJI0B, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUH JJIs PELICHUS IPAKTUYECKUX 3a/1a4.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OII BO

JlmcuunnuHa OCHOBBI HEYETKOTO JIOTUYECKOTO BBIBOJIa  OTHOCUTCA K yacTu B mukina bl k
BapUaTHBHOM IO BBHIOOPY 00pa3oBaTEIHLHOM MPOrpaMMbl MTOATOTOBKH OakayiaBpoB 1o mporpamme «IIpo-
rpaMMHOE O0ECIEUYeHUEe CPEACTB BHIUMCIUTEIHLHOM TEXHUKH M aBTOMATH3MPOBAHHBIX CHUCTEM) HaIpaB-
nenus «HbopmMaTHKa U BRIYUCIUTEIIbHAS TEXHUKA.

Jis u3ydeHus JaHHOW AMCUMILIMHBI HEOOXOIWMBI 3HAHUS, YMEHUS U HaBBIKU, (popmHpyembie
MPeIIIECTBYIOIUMU AUCIUITTHHAMMU:

b1.B.12 «OcHOBBI TEOpUH YIIPABICHUS;

b1.B./1B.04.01 «Metoapl aHaian3a JaHHBIX),

b1.B.JIB.04.02 «IIpuknagHas CTaTUCTUKAY;

b1.B.9 «BBenenue B 1iudpoByo 00pabOTKy CUTHAIOBY;

b1.B.10 «MoaenupoBanue»;

b1.B./1B.02.01 «VMckycCTBEHHBIE HEHPOHHBIE CETH.

[lepeyenp mocnenyrOMUX MUCHMIUINH, I KOTOPbIX HEOOXOAWMBI 3HAHUS, YMCHHUS U HABBIKH,
dhopMupyeMble TaHHOW TUCIUTITAHOMN:

b1.B./IB.05.01 «TpaHcasTopbl IPOrpaMMHBIX S3BIKOBY;

b1.B.JIB.05.02 «Teopust hopMabHBIX TPAMMATHK;

b2.B.03(H) «Hayuno-uccnenoBarenbckas padoTa;

b2.B.04(I1n) «IIpenmuniaomMHas IpaKTHKAY;

B3.01 «IToaroroBka K 3aIIMTe U 3al[UTa BBITYCKHON KBaTH(PUKALIMOHHON pabOThI».

3. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA JUCHUITJINHBI
OcBoeHue QUCUUIUIMHBI HalpaBlIeHO Ha (JOPMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIMHA B
coorBercTBUM ¢ ®I'OC BO u OIl BO no gannomy Hampasiaeruto noarotoku 09.03.01 «Mudopmaruka

1 BBIYMCIHUTCIIbHAA TCXHUKA):

IlepedyeHb MIaHMPYeMBbIX Pe3y/JIbTATOB 00YUYEHHUS 10 JUCHUILIMHE (MOXYJII0), COOTHECEHHbIX
¢ MHIANKATOPAMH JOCTHKEHUSI KOMIIETeHIM I

Komnerennus NuHaukaTopsl 10CTH- Pe3yabTarsl 00yyeHus
JKEeHHUS KOMIIeTeHInii
[TK-2. CnocobeH Bia- [IK-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JIeTh KyJIbTypOil Hay4- HCCIIEI0BATENBCKON IEATEIbHOCTH;
HOTO UCCJIEIOBaHUS B VYmMeer: BbLACHATh U CHUCTEMAaTHU3UPOBATH OCHOB-
o0JacTu Hay4HOIl crie- HbIE UJIEU B HaY4YHBIX TEKCTaX, OLIEHUBATH MOCTY-
UAJBLHOCTH, B TOM naronyro uHGOpMaIKi, HE3aBUCUMO OT HCTOY-
YHCJI€ UCTOJb30BaHUEM HUKa, M30eraTb aBTOMATHYECKOTO MPUMEHEHHS
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HOBEHIUX HHPOpMa-
LIUOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTUI

CTaHAApTHBIX (POPMYII TIPH PEIICHNH 3a/1ad;
Brnaneet: HaBbikamu cOopa, aHanu3a nH(Gopma-
MM TI0 UCCIIEAO0BaHNIO, HAaBBIKAMH BBIOOpa METO-
JIOB peLIeHUs 3a]a4u UCCIIeIOBaHMUS.
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CojaeprkaHue TUCHUILINHBI:
Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE
1 JIEKIIMOHHBIE 3aHITHS B OCEHHEM cemecTpe 17 mT. o 2 yaca:

1.1.  Tlouamue cucmemol. Knaccuguxayus u xapaxmepucmuxa cucmem.

1.2.  Ionamue u onpeodenenus cucmemol. OCHOBHbIE NOHAMUSL U ONPeOeleHUs MeoPUU MHO-
arcecme. Onpeoenenue u 0603HAYEHUE MHONCECMEA.

1.3.  OcHosnvie onepayuu Hao muoxcecmeamu. Ceoticmea onepayuti Hao MHodxcecmeamu. Oc-
HOBHble NOHAMUS U ONpedeNeHUs. MeopUU HeUemKUX MHONCECMS.

1.4.  Onpeodenenue u 0o603nauenue Heuemko2o mHoxcecmea. Cnocoowl 3a0anHus HeuemKux
MmHodcecms. OCHOBHblE XAPAKMEPUCMUKU HeYemKUX MHOHCECTE.
1.5.  Onpeoenenue u xapaxmepucmuxu Heuemkux yucen. Onepayuu Ha0 HeueMmKUMU YUCTAMU
Ha 0CHOBE UHMEPBATIbHO20 Memood.
1.6.  Onepayuu Hao HeuemMKUMU YUCIAMU HA OCHOBE NPUHYUNA HeyemKo20 00obwenus J1. 3a-
oOe.
1.7.  Onpeodenenus, munsi u cnocobbl NpeoCmasieHus HeuemKux omuouieHull. Tunvi Heuemxkux
omuowenutl. Cnocobvl npeocmasnenusi Hedemxux omuowenuu. OcHosHvle nonamus. Onepayuu
Hao Heuemkumu omuouienuamu. Ceolicmea HeuemKux YHapHulX OMHOWEHU.
1.8.  Heuemxkue npoodykyuonusie mooenu. Onpedenenue, KOMNOHEHMbl He4emKUXx nPoOyKYUOH-
HbIx Mooeneu. Cxembl HeuemKo2o 8bl1800d.
1.9.  Co3zoanue bazvl Heuemkux npooyKYuoHHuIX npasui. Beedenue neuemkocmu. Aepecuposa-
Hue cmeneweti UCMUHHOCIU HeYemKUX 8bICKA3bIBAHUL NPEONOCHLIOK NO KANCOOMY Npasury. Ax-
MUBU3AYUSA 3AKTIOYEHULL NPABUI.
1.10.  Axkymynupogarue akmusu3upo8aHuvix 3axiodenuti npasun Ilpuseoenue Kk yemkocmu.
Ilapamempuueckas onmumusayusi KOHeYHOU 6A3bl HeYemKUX NPasul.
1.11. Conocmagnenue unmeniexmyanibHvlx mexuono2uti (mooenetl). OCHO8Hble HANPABIEHUS
DPAa3sUmMusi HedemKuUxX mexHoa02u.
1.12.  OcHosHble HanpasieHus pazeumus Helpocemeswvix mexroao2uil. Knaccuguxayus nevem-
KUX HeUPOHHBIX NPOOYKYUOHHBIX MOOeIell.
1.13. Heuemkue neupoHHble NPOOYKYUOHHbIE CEMU C NAPAMEMPUYECKOU OnmumMu3ayuel npa-
8UJl HA OCHOBE ANICOPUMMO8 00YYEHUS.
1.14. Heuemxkue netiponnsie npooykyuonuvie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15. Knaccughuxayus neupounvix Heuemxux mooenetl. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
emM HeuemKoCmu 8 CmpyKmypy.
1.16. Heuponuvle neuemkue cemu ¢ HaoenieHuem HelipoHos Heuemxkocmoio. Hetiponmnvie neuem-
Kue cemu Ha OCHO8e HelpPOHO8, peanusyouux neiemkue onepayuu. Hetiponwl, peanusyrowue He-
yemkue onepayuu.
1.17.  Tunvl npodreMHO-0pUEHMUPOBAHHBIX HeuemKUux mooeneu. Heuemkue oyenounvie mooenu.
Heuemgxue batiecosckue cemu.
2 | mabopaTopHble pabOTHI B OCEHHEM CeMecTpe 8 IIT. o 2 Jaca:
2.1. Paboma c FIS-cmpykxmypamu 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 102U4ecko20 8bl800d, 4acmy 1.
2.4. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemort MATLAB. Bviuucie-
HUe pe3ybmama 102U4ecko20 8bl800d, 4acmy 2.

2.5. llocmpoenue Hewemkoli NpoOYKYuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mol MATLAB, yvacme 1.
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2.6. [locmpoenue newemkou npoOyKyuoHHou mooeau cpeocmeamu Fuzzy Logic Toolbox cucme-
Mol MATLAB, uwacmy 2.

2.7. Obyuenue neuemxou npoOyKYuoHHoU mooenu ¢ ucnoavzosarnuem ANFIS-mooenu cpeocmea-
mu Fuzzy Logic Toolbox cucmemsvr MATLAB.

2.8. Ananuz annpoxcuMayuoHHbIX C80UCME HEYeMKOU NPOOYKYUOHHOU MOOeIU CPeOCmMBAMU
Fuzzy Logic Toolbox cucmemvr MATLAB.

3 IIPAKTUYECKHE 3aHATHSI B OCECHHEM CeMecTpe 8 1IT. 1o 2 yaca:

3.1. Knaccugpuxayus cucmem. Knaccuguxayus mooeneti cucmem. Cmanoapmmbie onepayuu Hao
Heuemkumu mMHodxcecmeamu. Ceolicmea cmaHoOapmHuIX Onepayuli Hao HeyemKuMU MHONCECMEa-
MU

3.2. Heuemxue mpeyzonvhvie yucia. Heuemxue mpaneyeudanvhvie yucia.

3.3. Pasnoeuonocmu HeuemKux yHapHblX OMHOUEHUl (IKBUBANEHMHOCTU, HEIKEUBANEHIMHOCMU,
€x00cmea, paznuyus, npeonopaoka, nopaoka. Heuemkue mopghuzmor mesrcoy Heuemxumu omHoule-
HusmuU. «Pacnpocmpanenuey HeuemKocmu HedemKo20 MHOMCECMEA C UCNONb30BAHUEM OUHAPHBIX
OMHOUIEHULL.

3.4. Aneopummul npsamMo20 Hewemro2o NPOOYKYUoHHoz2o evisooa (Mamoanu, Jlapcena, Llykamomo,
Cyesno 0-e0 nopsioka, Taxaeu—Cy2sH0). AnnpoxcumayuoHHvle c80UCMBA HEYeMKUX NPOOYKYUOH-
HbIX MoOeell U aneOpUmmos 8616004 HA UX OCHOGe.

3.5. OcHosHvle Hanpasienus pa3gumus MexHoN02ULL I0IIOYUOHHO20 MoOenuposanus Memoosi 2u-
Opuouzayuu UHMeNIeKMyalbHblX mexHono2ull (modeneti). Heuemkas HetiponHas npooyKYUOHHAs.
cemwv Banea—Menoens.

3.6. Heuemkas Hetiponnas npooykyuonnas cems Taxaeu—Cyesno—Kanea. Heuemxue netiponmnvie
NPOOYKYUOHHbBIE Cemi C peanu3ayuii KOMNOHEHMO8 Ha OCHOBe HelpoCcemesol MexXHON02UU.

3.7. Paznoeuonocmu HetipOHHbIX HeYemKux cemeti Ha OCHOBe HEeUPOHO8, Pealu3ylouux HeuemKue
onepayuu. Hetipo-Heuemxkue Kiaccugpukamopul, HetipoHHble Heuemkue cemu 0Jisl 0epedbes KIacCu-
Qukayuu; HetiponHvle HeuemKue cemu 0Jis1 KOMNOSUYUOHHBIX NPABUIL 8616004, HEUPOHHbLE Heuem-
Kue cemu OJisl UgiedeHusi npasuil U3 OAHHBIX.

3.8. Heuemxue cemu [lempu. Heuemxue cumyayuonnvie cemu.

4 | PacuetHo-rpaduyeckas padora:

«CpaBHEHHE aNMPOKCUMAIMOHHBIX CBOMCTB FIS-cTpykTyp»

5 CamocrosTenbHas paboTa CTyI€HTOB:

5.1. 3ydenune marepuanoB JEKIU;

5.2. IloaroToBka K 3amuTe JJabopaTopHBIX padoT;

5.3. [loaroroBka K NpakTUYECKUM 3aHSITHUAM;

5.4. BeinonHeHne pacyeTHO-rpaduieckoil paboTsl;

5.5. IloaroroBka K 3K3aMeHY MO JUCIUTUINHE (OIIEHOYHBIC MaTepraIbl PUBEICHHI B pa3jene 6
Hacrosmeit PITJT).

Texkymuil KOHTPOJIb: YCTHBIA ONPOC HA KAXKIOM JEKLUU [0 MaTepuajaM INpeblIyIlel mapsl, 3alliuTa
1ab0paTOPHBIX padoT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE TIPU PeATU3allUy Pa3IMYHbIX BUAOB yueOHOM
3aHSITHIA 110 TUCIUTUINHE

No | Buzsl yueOHBIX 3aHATHMA OO6pa3oBaTeabHbIC TEXHOJIOTHU

/11

1 Jlexumn Knaccuueckast (TpaguiimorHas, ”HGOpMAIIMOHHAS )
JCKITUS

2 JlaboparopHas paboTa TexHoNorHs BRIIOTHEHUS 1A00PATOPHBIX 3aJaHUN UH-
JTUBUyaTbHO

Jomyck k nabopaTopHoit paboTe

3 IIpakTrueckue 3aHATHS TexHomnorust 00yueHus! Ha OCHOBE PELICHHS 3a]1a4 U
BBITIOJIHEHUS YIPAKHEHUN

4 CamocrosiTenpHas pabora NudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHT
cTyaenToB (BHeayautopHas) | (moctyn k DMOC dunmana, k 9bC ¢unumana, nocrymn K
MH(OPMaLIMOHHO-METOJMYECKUM MaTepHalam 1o Juc-

LUTLTUHE)
5 KonTtposb (mpomexxyTounast | TexHOJIOTHS TUCBMEHHOT'O KOHTPOJISI, B TOM YHUCJIE Te-
aTTeCTalus: IK3aMeH) CTUPOBaHUE

6. OLEHOYHBIE MATEPUAJIBI 11 TEKYLIETO KOHTPOJISA U
IMMPOMEKYTOYHO ATTECTAIIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K mpomexyTo4HON aTTecTaluuu CTYJE€HTOB MO JUCUUIIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaTeneid, mpernoaaBaTeI MOCIeIyIOINX JUCIUILINH, 3aBeAyIOIe Kadeapamu.

OneHKa KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUN KOHTPOJIb YCIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.
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OneHoYHBIE CPENICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

Kparkoe conepxxanue PI'P:

3amaua 3aKJII04aeTCsl B TECTUPOBAHUU U cpaBHeHHH FIS-cTpykTyp, paboTaromux mo aaropurMam
Mawmpaanu, Cyrano 0-ro mopsiaka u CyraHo 1-ro mopsaka (Uit KaXXI0TO 3aJaHus BEIOpaHO 10 ABE CTPYK-
Typbl) U crocoboB aedas3udukanuu. CpaBHEHHWE MPOBOJAUTCS MO TOYHOCTH ANMPOKCUMAIUHN 3aIaHHON

dynakmun Y = J(x,x,) (3amanus 1-12, cm. Tabm. p3.1) U yCTOWYHUBOCTH pe3yiIbTaTa OTHOCUTEIIBHO H3Me-
HeHus (PYHKIMI pUHAUISKHOCTH (3agaHus 13-24) mis pa3nuyHOTO KoJmdecTBa mpaBuil. [Ipouenypsl u
(YHKIIUU BCEX OCHOBHBIX M BCIIOMOTATENbHBIX Pacu€ToB, reHepanuu FIS-cTpykTyp, moctpoenus rpadu-
KOB, a TaK)K€ pe3yJIbTaThl Pacy€TOB B 0053aTE€ILHOM MOPSIKE BHOCITCA B PaCUETHO-TIOSCHUTENBHYIO 3a-
MUCKY. Pe3ynbTaTel pacuéToB TakKe JOKHBI OBITh IPEOCTABICHBI B 3JICKTPOHHOM BUI€ (MOKHO B BUJE
COXpaHEHHOTO COCTOSIHMSI paboueli obmactu Matlab).
1. B cooTBeTcTBUM C MHAMBUAYAJIBbHBIM 3afaHueM noctpouts o 100 FIS-ctpykryp kaxnoro tumna. FIS-
CTPYKTYpPHI JOJIKHBI OTBEUYATh CIEAYIOIIUM TPeOOBaHUSIM:
1.1. Cnoco6 peanuzaiiui UMIUTMKALUU — IPOU3BEICHUE
1.2. Cnoco0 peanu3aiuu arperaiuy — CyMMa
1.3. CrocoOs1 peanuzanuu HEUETKUX jgorudeckux “U” u “MJIN” mOomKHBI COBNAAATh sl MOJeNei
000MX TUIIOB
1.4. CnocoOs1 nedasz3upukaniy onpeaessoTcs HHANBUYaTbHBIM 3aJaHHEeM
1.5. Hucno TepMOB 1O KakA0W BXOJIHOM MEpeMeHON He MeHee 4.
1.6. KonmuecTBo npaBui B 6a3e 3HaHui He 60mee 50.
1.7. TlpaBuna ans Mozeiei 0OOMX THUIIOB COBMAAAIOT, 32 UCKIFOUCHUEM (DYHKITUH MPHUHAIICKHOCTH
3aKJTFOUCHUHN U 331aF0TCSI CISAYIOIINM 00pa3oM:
1.7.1. OmpenensroTcss aHATUTHYECKH WA 1O TpaduKy TOUYKH OKCTpemyMmMa (GYHKIIHH

y=f(x,x,)

1 '
1.7.2. Kaxaoil Touke 3KCTpeMyma (%) crapures B cootBercTRHE napa QpyHKIUH npuHaa-
JIEKHOCTU TEPMOB COOTBETCTBYIOLINX BXOHBIX JIMHIBUCTUYECKUX IT€PEMEHHBIX.
[MapameTps! QyHKIMI TPUHAIICKHOCTH UMEIOT BU/I:

1 1 1
(x'—&,x',x"+e)_ JUTSL TPEYTOIBHBIX (PYHKITUH TPUHAIICKHOCTH;

[ [ ' '
(x'=d-¢g,x'~d,xtd,x'v+d +¢e)_ JUISL TpareuenJanbHbIX;

1
(8’ X ) — IJId rayCCOBBIX;

"~ '
(6,x*-d,e,x"+d)_ JUISL IBYCTOPOHHUX IayCCOBBIX.

3neck 4 — napamerp, XapaKTepU3YIOLIHil MINPUHY MOXAIBHOM OGIACTH JUIS TPAIICLCHIAIBHBIX 1
JIBYCTOPOHHUX TayCCOBBIX (YHKUMH NPUHAIUICKHOCTH, MapaMeTp yCTaHABIMBACTCS OJMHAKOBBIM II0
BCeM (PYHKITMSAM MPUHAIISKHOCTH U BBIOUPAETCS MO COOCTBEHHOMY YCMOTPEeHHIO; € — K03 UIUEHT
HEYETKOCTU OJMHAKOBBIA JJIS1 BOCXOASAIICH M HUCXOAsIIEH BeTBel (QyHKIuM nmpuHamiexHoctu. [lapa-
METp & TEHEPUPYETCSI B COOTBETCTBUU C 3aJJaHHBIM 3aKOHOM pacrnpezaeneHus posHo 100 pa3, kaxxaoe 3Ha-
YEeHHUE MCIIONIb3YeTCs IS BCceX (PYHKUUI MPUHAIUIEKHOCTH B MOJIENIAX 0OOMX THIIOB.

Taxum oGpa3oM, 3HAaUeHHS 1 u x2'3a;[a10T HEHTPBl MOAAJBHBIX OOJIACTEH JJISI COOTBETCTBYIO-

' '

X TEPMOB I 51 T2 B nanbHeiiniem, 10100Hb! 3HAUEHHS 1 'I/I X, OyzseM Ha3bIBaTh OMOPHBIMHU JUIS CO-
OTBCTCTBYIOIIIUX TCPMOB.

1.7.3. B ciyyae eciu A1l 3aiaHUNA, UCIIOJIB3YIOIIMX TpaneluenaaIbHbIE UM IBYCTOPOHHHUE TayC-

COBBbI (DYHKITMH MPHUHAIIICKHOCTH, KOOPAMHATHI HECKOJIBKUX TOYEK SKCTPEMyMa MO KaKOM-

GO MepeMEHHOI JIeKAT B MPEAeax OTpe3Ka WHpiHoii 24 | To JOIyCKAeTCs CONOCTABUT
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1.8.

1.9.

UM OJIH TEepM.

1.7.4. Ecnu nocne onucaHus TOYEK SKCTPEMYMa OCTAIOTCs 00JIaCTH 3HAUYEHUMN NEPEMEHHBIX, KO-
TOpBIE HE OINHUCBIBAIOTCS HU OJHUM M3 TEPMOB COOTBETCTBYIOIIEH JMHIBUCTUYECKON mepe-
MEHHOM, CIIeyeT BBECTHU JONOJIHUTEIbHBIE TEPMbI; IEHTPHI MOJAIBHBIX 00JIaCTElN JOMOIHU-
TEJIbHBIX TEPMOB BBIOUPAIOTCS IPOU3BOJIBHO.

»T)

1.7.5. I[J'IH KaXXa0ro COUYCTaHusA TCPMOB BXOJIHBIX ITCPEMCHHBIX (]—{ OMnpeCacCIACTCA 3HAYCHUC

" __ 1 ' '
aTIPOKCUMHPYEMOil (DYHKIHHU B MX ONOPHBIX 3HAYCHUAX: 7 F%)  3nauenne V' oss-
JSieTCSl OMOPHBIM Ul 3HAUYEHHS BBIXOJHOW MEpEeMEHHOW — 3aKJIIOUEHHUs IMpaBWiia BHAA:

Ecnu x, ecmo 1) ,u x, ecmo T,,mo y ecmo T,

1.7.6. 3HaueHUs BHIXOAHON NEPEMEHHOMN ONPENEISIIOTCS CAEAYIOIUM 00pa3oM:
- nmna cucrembl CymHo 0-ro mopsaka BBIXOAHBIM 3HAUEHUEM SABIIACTCA KOHCTAHTA!
B A ' '
T,:c'=y =f(x\x".

b

- JI1 CUCTCMBbI CyraHo 1-ro MopsAAKa BBIXOAHBIM 3HAYCHHUCM SBJISACTCA JIMHEMHAas (bYHKI_[I/IH OoT

T, : f'(x,x)=¢-x+c, x,+¢, ¢ ¢

C
, Tne kodpduumeHter 1, 2, m °

BXOJHBIX TEPEMEHHBIX:
' 1 n 1 '
MOoA0UPAIOTCS U3 YCIOBHS: Fehx )= )X ), TIPH STOM JIMHEiHbIe K03 uueHTs < 1

2 He MOTYT GBITH OJHOBPEMEHHO PaBHBIMH 0.

- Juid cucTteMbl Mam/laHU BBIXOJHBIM 3HauU€HHEM SBIIAETCS HEuETKas MepeMeHHas (TepMm) Ty,
KOTOpas 3aJa€Tcs 110 ONIOPHOMY 3HAYEHUIO 110 aHAIOTMH C TEPMAaMHU BXOJIHBIX IEPEMEHHBIX.
1.7.7. Ecnu omopHbIE 3HA4E€HMUsS BBIXOJHOW NEPEMEHHOW I HECKOJIbKMX COUYETaHHHU TEPMOB
BXOJHBIX NMepeMeHHbIX coBnanaroT (i FIS tuna Cyrano 0-ro, 1-ro nopsakos win Mamua-
HU Ui CIydast TPEYroJdbHBIX MIIM FayCCOBBIX (DYHKIUI MPUHAAIEKHOCTH) WIIM HAXOIATCS B

mpenenax OTpe3ka IMUPHHOU 2d JIOITYCKAeTCsl YMEHBIIUTh KOJMYECTBO TPABUI 33 CUET
MPUMEHEHUS JIOTHYeCKUX CcBsA30K “Unn” u “He”.
B pacu€THO-TIOSICHUTENTBbHYIO 3aIMHCKY CIIEAyeT BHECTH MPUMEPHI MOJIETCH 000MX TUIOB IS Ka-
KOro-nu0o oHoro 3HaueHus €. [Ipumeps! AOKHBI coaepkaTh oOure Hactpoiiku FIS, nzobpa-
KCHHSI U OMHCAHUS MapaMeTPOB TEPMOB BXOIHBIX M BBIXOJHBIX MEPEMEHHBIX, CITHCOK PABHII
(n300pakenue 0a3bl MPaBHIT), H300paKEHUE TPoIlecca JIOTHUYECKOTO BBIBOJA, U300paKEHHUE TI0-
BEPXHOCTH BBIBOJA PSAIOM C TPEXMEPHBIM IpaHKOM ampOKCUMHUPYEMO () YHKITUH.
TpeOyeTcs MOCTPOUTH THUCTOTPAMMY CT€HEPUPOBAHHBIX 3HAUEHUH MapaMeTpa €, pacCUuTaTh s

HEro BBIOOPOYHOE CpeaHee: & i= u ucnpasieHHyr omneHky CKO (kopeHb U3 uCIpaB-
1 &

- 2
o0& = ﬁz (é‘ - Ei)
JICHHOM OLEHKH AUCIICPCUU OTHOCHUTCIBHO BBI60pO‘IHOFO CpeI[HeFO)Z ¢ =l

N, =100

e — pa3Mep BbIOOPKHU KO3 PuIineHTa HeYETKOCTH.

Jia xaxnoro u3 100 ucnbITaHui IPOTECTUPOBATh CTPYKTYpPbl 00OMX TUIIOB IO HAOOPY 3HAYEHHUH,

COOTBCTCTBYIOILLICMY paBHOMepHOﬁ CCTKC B JUAIIa30HC

2.1.

[-3; 3] mo kaxaoi nepemeHHO# ¢ marom 0.1.
Paccunrare 3HaueHUs pe3ysbTaTa JOTHYECKOTO BBIBOJA IS KAXIOTO K3EMIUIIpa Moaeel 000-
UX TUIOB B KaXKJI0M TECTOBOM TOUKE, pe3yIbTaThl IPEJCTABUTh B BUJE JIBYX MAaCCHUBOB:

1 ol b 2N + 1 nr s 1 _ o201 2N - :
y,',j_ﬁsj(xiaxi)al—laNxa]—laNg yi,j_ﬁsj(xi7xi)Jl_l,Nx’]_l’Ng,
fisy  fis]

Trac n 7 — (bYHKHI/II/I, pealin3yeMbIC CUCTCMAMU JIOTHYCCKOT'O BbIBOAA II€CPBOTO U BTOPOTO

)51
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g, N_=361201

TECTUPYEMOTO THUTIA ISt KOdPPUIMeHTa HeYETKoCTH 7, =~ — YUCJIO TECTOBBIX TOYEK.

2.2.

2.3.

B 3aganusax 1-12 IJI1 KQAKIAO0I'0 UCIIBbITAHHA OIIPCACIIUTD MOAYJIb OTKIIOHCHUS pPE3yJibTaTa KaH(ﬂOﬁ

dil,j = \/(yllj _f(xilaxiz)z

MOACIN OT TOYHOIO 3HAYCHHA (bYHKI_[I/II/I B Ka)I(,Z[Oﬁ TOYKC:

d2 =\, - f (5, x2)?

, JUISL KQXKJI0W MOJIENIA ONPEIEIIUTh MaKCHMaHLHHﬁ MOZYJIb OTKJIOHCHI/ISI'

dmax maxd, dmax —maxd%j -:_Z d- :_Z i
LN =LNC BRIOOpPOYHOE CpeIHEE: N, = N, = ,
1 <7 1
od,=,|——>(d,-d},)’ od = —Z(d2 2)
: N, -143 R
ucnpasiieHHy1o oneHky CKO: ¥ u

B 3zaganusax 13-24 no pesynbratam 100 ucneiTaHuil BHIOOPOYHOE CpeHee pe3ysbTaTta KakKIon

_ 1 Ng —_— 1 Ne
1 _ 1 2 _ 2
Vi _szi,j Vi _szi,j
MOJEIU JUIA KaXKIOW TOYKH: & J u & J , ucrpasieHnyio ouenky CKO
(kOpeHb W3 UCHPaABICHHOW OIIEHKHW JIUCIIEPCHU OTHOCUTEIBHO BBIOOPOYHOTO CPEIAHETO):

P — 1 X —
oy =2 oy = =2 =y
N, —1%5 u N =15

3. TIpoBecTH NOMOTHUTEIBHYIO 00paOOTKY pe3yabTaTOB.

3.1.

3.2.

B 3amanusx 1-12 mis kaxaod MOJIETH MOCTPOUTh TpadUKH 3aBUCHMOCTH MaKCUMaJIbHOTO MOJTY-

1 2 1 )

dmax;  dmax; . :

JIs1 OTKJIOHCHUS I'm /', BBIOOPOYHOT'O CpPEIHEro MOAYJs OTKJIOHEHHs ’ W/, uc-
. od. od’ £,

npasiieHHO oueHku CKO I'n 7ot /. OxapakTepu30BaTh MOJYYEHHbBIE 3aBUCHUMOCTH,

KaK IO OTAEJIbHOCTH, TaK U B CPABHEHMHM 1O TUIIAM MoJeiei. OnpeaenuTs 10 BCEM UCIBITAHUAM

1 1
. =maxd,

U TOYKaM JUIsl KaKJIOTO THUIA MOJETH MAaKCUMAIIbHBI MOIYTb OTKIOHEHHUS: L u
— 1 Nx N, _ N N,

r_ 1 2 2

d: —maxdzj d NN szi,j d _N N zzd
b , BBIOOPOYHOE CpeHee: x e il " x e il , UCTIpaB-

1 NN —
1 1 42
= D (d'-d;))
N -N,-13%5

JICHHYIO oueHKy CKO: : u

— 2
% AN N—1z;(d

OTHOIIIEHUIO HAaWJEHHBIX 3HAUYCHUH.

B 3amanmsax 13-24 nis kaxaoro TUma MOJIETH HMOCTPOUTh TpEXMepHbIe rpaduKu BEIOOPOYHOTO
2 2 1 2
: : . oy, . OY,
CpeAHero pe3yJsibTaTa MOJEIU Vioyg Vi , ucripapienHoit orenku CKO Yipg @i g TeCTUpYye-
oyl oyl
MbIX Toukax. Iloctpouts rucrorpammel CKO pe3ynbTaToB B TECTUPYEMBIX TOUKaxX -/ M °!

. CpaBHUTH anmpoOKCUMAIlMOHHBIE CBOMCTBA MOJIENEH Mo co-

. Oy, OV
JUTSL KaXKIOr0 THUIIA MOJEIIEH. Viu Vi OxapakTepu30BaTh MOJTYyYEHHBIE 3aBUCUMOCTH, KaK IO
OTJEJIBbHOCTH, TaK U B CpaBHeHI/II/I o TuraM mojesneid. Hailtu BBIOOpOYHOE CpeiHee OT MoToYeU-

=—Zax oy =—ZG%
Heix CKO: N, =3 N, =3 . Onpenenuth uroroboe CKO pe3ynbTata Kak
CPCAHCKBAAPATUIHOC OTKJIOHCHUC MOTOYCUHBIX CKO ot ux CpCaHCroO BBI60quHOFO 3HAYCHUA:
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1 N, N,

x 1 x
1 1 12 2 2 25\2
o0 = N IZ(O-y -oY;) 006 = N IZ(Gy —oy;)
A u v o . CpaBHHTBL YCTOWYHBOCTE pe-
3yJlbTATOB, MOKA3aHHBIX MOJEISIMHU pa3HbIX TUIOB 10 cooTHomeHuto uroroporo CKO u CKO

O'Gl O'O'2

kod(urmenta Heu€rrkoctTu: 06 u O¢

Criucok anmpoKCUMHPYEMBIX (yHKIIUA:

—(q+1)’-x,

—x2 - 2 2 2
y:3(1_x1)2,e X =(xy+1) _10(0.2x1_x13_x25).e X=X, _#,
1.
_1 2 —sin(x+x,+1)° 5 3 2 0 —x—x
y_Z(xf"xz) e + (X1+ X, + xl-xz)-e ,
2.
=139 . 2 —(xqtx,+1)? 3 3 2 . ' o)
3.V sin(x, +x,)-cos(x, +x,)"e +3(x, +3x," +x,-x,)-e ,
X, x, €[-3;3].

IIpumeps! Bonpocos k 3amure PI'P:

1. Onpenenenrue HEYETKOMW MPOAYKIMOHHOW Mozaenu. KOMMOHEHTh HEYETKUX MPOMYKIIMOHHBIX
MOJENEN.

2. IIpsiMoli HEYETKUI BBIBOJI: MIPABUJIO «HEYETKHUU MOIYC MOHEHCY, dTanbl. OOpaTHBIN HEYETKUH
BBIBOJI: IPABUJIO «HEUETKUUA MOAYC TOJIEHC), ITAIBI.

3. Knaccel onepaiuii He4eTKoN UMIUTUKauuK. Kpurepruu OleHKH HEUeTKON UMILTUKALI|H.

4. OcHOBHBIC 3a/1a4¥ CO3JaHUs 0a3bl HEUETKUX MPOAYKIIMOHHBIX TTPABUIL.

5. OcHOBHbBIE KOMIIOHEHTHI HEUETKUX MPOAYKIIMOHHBIX MoJiesiell. BBeaeHne HeueTkocTh. Arperu-
pOBaHUE CTENEHU UCTUHHOCTH MPEINOCHUIOK MPAaBUJI, OCHOBHBIE OINepanuu. AKTUBU3AIUS 3aKIIOUYECHUN
MpaBWJI, OCHOBHBIE Omepanuu. AKKyMyJIUpOBaHWE aKTUBU3MPOBAHHBIX 3aKitoueHui mpasui. [lpusene-
HUE K YEeTKOCTH, KJIaCCU(PUKALIUS METOIOB Jedaz3udukaiuu. [lapamerpuueckas ONTUMHU3AIUS KOHEYHON
0a3bl HEUETKUX MPABUIL.

6. AnroputMbl HeueTkoro BeiBoAa: Mamaanu, Jlapcena, Ilykamoro, Takaru—CyreHo. Annpoxcu-
MAaI[MOHHbIE CBOWCTBA HEUETKUX MPOAYKIIMOHHBIX MOJIENIEH.

O1ieHOYHBIE CPEICTBA AJIsI IPOMEXKYTOUHOM aTTeCTAIlUU:

IIpuMepsI BONPOCOB K 3K3aMeHY MO JUCIHHUIJINHE:

1. Omnpenenenuie, 0003HaYeHHE, CIOCOOBI 3aJJaHUS U IPUMEPHI HEUETKUX MHOKECTB.

2. OCHOBHBIE XapaKTEPUCTUKH HEUETKMX MHOXKECTB (HOCHTENb HEUYETKOT0 MHOXKECTBA, BBHICOTA
HEYETKOI0 MHO)KECTBA, HOPMAJIbHOE U CYOHOPMaJIbHOE HEUETKOE MHOXKECTBO, YHUMOAAILHOE HEYETKOE
MHOECTBO, TOUKA MEPEX0/1a HEYETKOTO MHOXKECTBA, SIAPO HEUETKOTO MHOXKECTBA, CHHTJITOH).

3. HeueTtkoe mMHOXecTBO n-THma. MHOXECTBO 0-ypOBHA. MoIyilhb HEUETKOTO MHOXECTBa (CKa-
JISIpHAsi MOIIIHOCTb, OTHOCUTEJIbHASI MOILHOCTH ).

4. CranpapTHbIE ONepaly HaJl HEYETKUMH MHOXECTBaMH, UX OINpeeNieHus (paBeHCTBO; BKIIIO-
YeHHE; CTPOTOe BKIIOYCHHUE; JIOMOIHEHHUE; MepeceueHne; 00beIUHEHNE; Pa3HOCTh; JU3bIOHKTUBHAS CyM-
Ma; 4YeTKOE€ MHOKECTBO, OymKkaiiliee K HEYETKOMY MHOXECTBY; JEKapTOBO IPOU3BEICHUE HEUYETKUX
MHOKECTB).

5. CBoiicTBa CTaHJAPTHBIX OINEpaIdid HAJ HEYCTKUMU MHOXECTBaMU (MHBOJIOTUBHOCTb, KOMMY-
TaTUBHOCTbH, ACCOIUATUBHOCTD, TUCTPHUOYTUBHOCTh, HIEMIOTEHTHOCTD, MOTJIOIIEHUE, TOXKIECTBEHHOCTD,
3aKOH Jie¢ MopraHa, S5KBUBAJIEHTHOCTb, CHMMETpUYHAs pa3HOCTHAs popMmyia).
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6. PacumpeHHble oneparyy HaJl HCYETKUMH MHOYKECTBAMH:

e OTIEepaIly JIOMOJHEHHSI HEYETKOTO MHOXKECTBA (CTAHIapTHOE HEYETKOE JOTOJIHEHUE, He-
4eTKoe JonoHeHue Srepa);

e OTIepaIliy TIEPEeCEUCHUs] HEUYETKUX MHOXECTB (CTaHIapTHOE HEUYETKOE TepecedeHue, He-
"yeTKoe repecedyenue Srepa, anrebpandeckas MPOU3BEICHNE, TPAHUYHOE TIPOU3BEICHHUE, ApacTHIe-
CKO€E NIPOU3BEJICHHE, A-CyMMa).

e oriepalu 00bEANHEHHUS] HEYETKUX MHOKECTB (CTaHIApTHOE HEYETKOe O0beJNHEHHE, He-
yeTKoe o0bennHenue Srepa, anrebpandeckas CyMMa, TpaHHYHAs CyMMa, JpacTHYecKas Cymma, A-
CyMMa).

7. Omneparuu OInpeIeieHHs CXOACTBA/Pa3IHyrs MEX Ty HCUSTKUMH MHOKECTBAMH (HEUETKas pas-
HOCTb, TU3BIOHKTUBHAS CyMMa, OTpaHMYeHHas Pa3HOCTh, HECBA3HAS CYMMA), ONpeIeIeHUSs, TIPUMEDPHI.

8. PaccTostHie MeXIy HEYETKMMH MHOKECTBAMHU (HEYETKOE XOMMHHIOBO PACCTOSIHUE, OTHOCH-
TEJBHOE XOMMHHIOBO PACCTOSIHHE, HEYETKOE 3BKJIMIOBO PACCTOSIHHE, OTHOCHTEIILHOE JBKIUIOBO pac-
CTOSIHHE, HEUETKOE PacCcTOsTHIE MUHKOBCKOTO).

9. JIonoJHHUTEIBHBIE ONEPAli HaJl HEYSTKUMH MHOKECTBAMHU (YMHOKEHHE HA YHKCIIO, BO3BEE-
HHE B CTENICHb, KOHIICHTPUPOBAHUE, PACTKEHHE, BBITYKIIas KOMOHHALIHS).

10. Onepauuu #- 1 S-HOPM HaJl HEYETKUMU MHOKECTBAMH, OIIPEJIEIICHUs], CBOIICTBA, IPUMEPHI.
1. [TokazaTenu pa3MBITOCTH HEYETKUX MHOKECTB, UX KJIACCU(DUKAIUS, TPUMEPBHI.
12. OmnpeneneHne U XapaKTEPUCTUKU HEUETKUX YHUCENl (MHTEPBAJl 0-ypOBHS HEUETKOI'O YMCIIA,

HOCHUTENb, YHUMOJAITHHOE HEUETKOE YHCII0, TOJIEPAHTHOE HEUETKOE YHCII0, HEUETKUI HYJIb, HEYETKOE T10-
JIOKHUTCIIBHOC U OTpI/II_IaTeJ'IBHOC t-II/ICJ'IO).

13. JleKoMIOo3HIIHs HEYEeTKOr0 YUCIIa.

14 OHGpaI_II/II/I HaJd HCUCTKUMU YHUCJIaMU Ha OCHOBC I/IHTepBaJ'IBHOFO MeToaa. HpI/IHI_II/IH HCUYCT-
koro o6o6menus JI. 3age. Onepanuu HaJg HEYSTKUMHU YUCIAMH HAa OCHOBE MPHHIIMIA HEYETKOTO 0000-
menust JI. 3aze.

15. TpeyronbHbIe HEYETKHE YUCTA (OTIPEIeTIeHNE, OTIEPAIIUH ).

16. TpanenenaaibHble HEYETKHUE YUCIa (ONpeIeTIEeHUE, OTIEPaLliH ).

17. Heuetkue uucna (L-R)-Tuna (onpeneneHue, onepamun).

18. OnpeneneHuss 1 OCHOBHBIE TIOHATHS HEUYETKMX OTHOIIEHWH. CrocoObl MpeicTaBlIeHUs
YHaApHBIX U OMHAPHBIX HEYETKUX OTHOIIEHUH. OTHOILIEHUE (-YPOBHS HEYETKOTO OTHOLICHHUS.

19.  JlekoMIO3UIIMs, TPOEKIUS U MIIUHAPUIECKOE MTPOJOIIKEHIE HEYSTKOTO OTHOLIICHHUS.

20. Orneparuy HaJl HEYETKMMH OTHOIIEHUSAMH (00BEIMHEHHE; TIEPECCUCHHE; alredpandeckoe

MPOU3BE/ICHUE; aredpandeckas CyMMa; JOIMOJHEHNE; TU3bIOHKTUBHAS CyMMa; HHBEPCHUS; YE€TKOE OTHO-
nieHue, oynxkaiiliee K HEYeTKOMY OTHOILIEHUIO; KOMITO3UIUS, PAa3HOBUTHOCTH KOMIIO3HIIHIA).

21. CBoiicTBa HEYETKMX YHApPHBIX OTHOIIEHHH (peQIeKCUBHOCTh, CUMMETPUYHOCTh, TPaH3U-
TUBHOCTB). TpaH3UTHBHOE 3aMbIKaHUE HEYETKUX YHAPHBIX OTHOLIECHUH.

22.  HedeTkoe OTHOIIEHUE YKBUBAJIEHTHOCTH (OIPEEIEHNUE, IPUMEPHI).

23. HeueTkoe oTHOIIEHNE CXOCTBA (OMpeeieHUE, IPUMEPHI).

24.  HedeTkoe OTHOLIEHHE NpeaNOpsAaKa (onpeaenenue, npumepsl). Heuetkoe oTHomeHue no-
psnka (ompeneneHue, IpUMepHI).

25. Heuetkuit romoMopdu3M MeX Ay HEYSTKUMH YHAPHBIMH OTHOIICHUSMH.

26. Heuetkue rpadsl. PaznoBuaHOCTH HEUeTKUX rpad)oB, UX XapaKTEPUCTUKH.

27. OmnpeneneHne HEYETKOM MPOAYKIMOHHOW Mozenu. KOMIIOHEHTh HEYETKUX MPOIYKIIMOH-
HEIX MOJENEH.

28.  IlpsiMoit HEeUeTKUil BHIBOJI: MIPABUIIO «HEUETKUN MOJIyC MMOHEHCY, ATarbl. OOpaTHBIN HEYeT-
KM BBIBOJI: TPABUJIO «HEYETKUH MOJYC TOJIEHC), HTAIBI.

29. Kiaccel onepanuii HeueTkol uMIiMkanuu. Kputepun oneHKyn HeYeTKOM MMITTTMKAIIH.

30.  OcHoBHBIE 337]a4¥ CO37]aHUS 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABHIL.
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31. dopMupoBaHUE HEYETKUX (ITPOCTHIX U COCTABHBIX) BHICKA3BIBAHUM B MPEIIOCHIIKAX U 3a-
KJIFOUEHUSIX TPABUIL.

32. Knaccudukanmst TMHTBUCTUYECKHUX TTPOTYKIIMOHHBIX MTPABUIL.

33.  Knaccudukanus HEUeTKUX MPOTYKITMOHHBIX MPABUI C 3aKIIOUYECHUSIMHU B BHJIC YETKUX 3HAa-

YeHUH Wi QyHKITUH.
34. Tunbl cTpykTyp ©a3bl HEYETKHX NpPOAYKIMOHHBIX mpasui (SISO-, MISO-, MIMO-

CTPYKTYPBI).

35. Crioco0slI JieeHns MPOCTPAHCTBA MPEANOCHIIOK HEUETKUX MPOAYKIIMOHHBIX ITPABHUII.

36. KackagHoe coequnenne 6a3 HEUYETKUX MPOTYKIIMOHHBIX ITPABHIL.

37.  ObGecnedeHue MOJHOTHI U HEMPOTUBOPEUUBOCTH Oa3bl HEUETKHX MPABUIL

38. OCHOBHBIE KOMIIOHEHTBI HEUETKUX MPOIYKIIMOHHBIX Mojiesiei. BBegeHne HeueTKoCcTH. AT-

pErupoBaHKe CTENIEHN UCTUHHOCTHU MPEANOCHIIOK IIPAaBUJl, OCHOBHBIE OIlEpallui. AKTHUBU3ALUS 3aKJII0ue-
HHUI MpaBujl, OCHOBHBIE oneparui. AKKyMYJIHMpOBaHWE aKTUBU3UPOBAHHBIX 3aKIHOUEHUM mpaBwi. [lpu-
BEJICHHE K YETKOCTH, Kiaccu(ukanus MetoaoB nedazzuduxanuu. Ilapamerprueckas onTUMH3AIMS KO-
HEYHOM 06a3bl HEYETKUX MPABHIL

39.  Auroputmbl HeueTKoro BbiBojxa: Mampaanu, Jlapcena, Ilykamoro, Takarn—Cyreno. An-
IIPOKCUMALIMOHHBIE CBOMCTBA HEYETKUX MPOTYKIIMOHHBIX MOJAEIIEH.

40. Omnpenenenre HEYETKHX HEHPOHHBIX MPOIYKIMOHHBIX cered. Knaccudukamus cnocobos
MHTErpalyy HEYETKUX NMPOTYKIIMOHHBIX MOJEIIEH C HEHPOHHBIMH CETAMH.

41.  Heuerkue HeliponHble npoaykunoHusie cetu Thna ANFIS (onucanue, cTpykTypa, 00yde-
HUE).

42. Heuerkas HelipoHHas MpOAYKIIMOHHAs ceTh Banra—Mennens (ommcanue, CTpyKTypa, o0y-
YeHUE).

43.  Heuerkas HeilpoHHas npoaykuuoHHas ceTb Takarn—Cyreno—Kanra (onmcanue, CTpyKTYy-
pa, oOydeHue).

44. [Moctpoenne GpyHKUIMI MPUHAIICKHOCTH MPEANOCHIIOK U 3aKJIIOYSHUH HEYETKUX MPOAYK-

LIMOHHBIX NPaBUJ HA OCHOBE HEHPOHHBIX ceTeil. POpMUPOBAaHKE MPEANIOCHIIIOK HEUYETKUX IPOAYKIIMOH-
HBIX IIPaBUJI HA OCHOBE HEUPOHHBIX ceTedl. DOPMHUPOBAHME 3AKIIOYEHUN HEYETKUX INPOAYKIIMOHHBIX
MpaBUJI HA OCHOBE HEUPOHHBIX CETEH.

45.  Pa3OueHue mpoCTPaHCTB BXOAHBIX NMEPEMEHHBIX U (OPMHPOBAHUE MHOTOMEPHBIX (YHK-
UM TPUHAIEKHOCTH MPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

46. OmnpeneneHre HEYETKHX HEHPOHHBIX MPOIYKIMOHHBIX cered. Knaccudukamus cnocobos
MHTETPALUU HEYETKUX MPOJYKIIMOHHBIX MOJIENIeN ¢ HEHPOHHBIMU CETSIMH.

47.  Heuerkue HeliponHble npoaykunoHusie cetu Thna ANFIS (onucanue, cTpykTypa, 00yde-
HUE).

48.  Heuerkas HelipoHHas MPOAYKIIMOHHAs ceTh Banra—Menzens (onucaHue, CTpykTypa, o0y-
YeHHE).

49.  Heuerkas HeilpoHHas npoaykuuoHHas ceTb Takarn—Cyreno—Kanra (onmcanue, CTpyKTy-
pa, oOydeHue).

50.  Iloctpoenue GpyHKIMI MPUHAAICKHOCTH MPEANOCHIIOK U 3aKIIOYSHUH HEYETKUX MPOIYK-

LMOHHBIX MPAaBUJI HA OCHOBE HEHPOHHBIX ceTeil. DopMUpOBaHUE NMPEANOCHUIOK HEYETKUX MPOIYKIHNOH-
HBIX IIPaBUJI HA OCHOBE HEUPOHHBIX ceTedl. DOPMHUPOBAHME 3AKIIOYEHUN HEYETKUX INPOAYKIIMOHHBIX
MpaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51.  Pa30ueHue mpOCTPAHCTB BXOJIHBIX MEPEMEHHBIX M (POPMUPOBAHHE MHOTOMEPHBIX (PYHK-
UM TPUHAUIEKHOCTH MPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEM.

52. Omnpenenenre HEMPOHHBIX HeUeTKHX ceTell. CriocoObl BBEIEHUSI HEYETKOCTH B KOMITOHEH-
Thl HEUPOHHBIX CETEH.

53. HeiipoHHble HEYETKHE CETU C BBEJEHUEM HEUETKOCTH B CTPYKTYpPY HEHpOHHBIX ceTel. He-
YETKUH MHOTOCJIOMHBIN MEPCENTPOH.
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54. HelipoHHble HEUeTKHE CETH HAa OCHOBE HEUETKHX HeWpoHOB. OObuHas (regular) HelipoH-
Has HeueTkas ceTh. HeueTkue Heliponsl KBana u Kon.

55. HeiipoHHble HEUETKHME CETU HAa OCHOBE HEUPOHOB, PEATU3YIONIUX HEYETKHE OIEpallvu.
Omnpenenenue. [Ipumepsl HEUPOHOB, peaTU3YIOLIUX HEYETKUE OTEPALIUH.

56. ['uOpuIHBIN HEMpPO-HEUYETKUH Ki1acCu(DHUKATOP.

57. JlepeBbs KitacCU(pUKAIMKA Ha OCHOBE THOPUAHBIX HEMPOHHBIX HEYETKUX CETEH.

58. ['uOpuHbIe HEHPOHHBIE HEYETKHUE CETH JJIS peanu3allii KOMITO3UITHOHHBIX TTPaBUJI BBHIBO-
na.

59. ['uOpuHbIC HEUPOHHBIC HEUCTKUE CETH JIJIS1 U3BJICUCHUSI HEUCTKUX MPABHUJI U3 JIAHHBIX.

60. Heuetkas accounarusnas namats b. Kocko.

61. AJNTOPUTM MTOCTENIEHHO BO3PACTAIOIIETO Pa30UEHUS.

62.  OOydeHue HEHpPOHHBIX HeueTKUX cerell. Knaccuukaius moaxonoB K 00y4eHUI0 HEWPOH-
HBIX HEYETKHX CETeH.

63.  OOydeHue HEMPOHHBIX HEYETKHX CETEH HAa OCHOBE aJITOPUTMa C OOPATHBIM pacIpoCTpaHe-
HUEM OILINOKH.

64.  OOydeHue HEHPOHHBIX HEYETKHX CETe C HEUETKUMH BXOJAMU M BBIXOJAMU M YETKUMH
BECOBBIMHU KOd(DPHUIIeHTaMHU.

65.  Hcnonb3oBaHUE HEUETKUX MPOAYKLIMOHHBIX ceTell B HelpoHHBIX ceTsax. CANFIS-ceTs.

66.  3HaKoOBble KOTHUTHBHBIE KapThl (ONpeaeneHne, NOCTPOCHUE, pelllaeMble 3a/1a4uu, Pa3BUTHE

3HaKOBBIX KOTHUTUBHBIX KapT). HeueTkue xornutuBHbie KapThl b. Kocko (ompenenenue, mocrpoenue,
MOJIeIb TUHAMUKH, peliaeMble 3aJauH).

67.  Heuerkue kormutHBHBIE KapThl B. CunoBa (ompenesneHue, NOCTPOEHUE, CUCTEMHBIE Xa-
PaKTEpUCTHUKH, PELIaeMble 3aJJaun).

68.  Heuerkue ceru Ilerpu. Onpenenenue. Knaccuduxanus. 3agauu, pemaembie ¢ UCIOJIb30-
BaHUEM HeueTKux cereit [lerpu.

69.  Heuerkue OaiiecoBckue ceTu (ompeaenieHue, CocoObl BBEICHUS HEUETKOCTH B OaiiecoB-
CKHE CETH, HeUeTKOe 0aileCOBO MPaBHUIIO).

70.  Heuerkue curyanuonssle cetd. Onpenenenue. [IpeacraBnenne HEUETKOW CUTyaluu. 3a-

Jlauu, petraemMble ¢ UCTOIb30BaHNEM HEUETKUX CUTYAllUOHHBIX CETEH.

B ¢unmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM IIKAJION OLIEHOK — "oTimuHOo", "Xopormio",
"yIOBIETBOPUTENLHO", "HEYIOBIETBOPUTENLHO", "3auTeH0", "HE 3auTeHo" (Hanee - MATHOATBHAS CH-
cTema).

dopma MPOMEKYTOUHOM aTTECTALUH IO HACTOSIIEH JUCHUIUIMHE — IK3aAMEH.

[IpumeHsemMple KpUTEPUU OIICHUBAHUS 1O TUCIUILIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
mucbMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

Ouenka Kputepuu oneHku pe3ynbTaToB
10 TUCLH- 00y4eHHs 10 JUCLIUTUINHE
IUIMHE
«OTIU4HO»/ | BeIicTaBisercs oOyuaromemMycs, oOHapyKUBIIEMY BCECTOPOHHEE, CUCTEMATUYECKOe U
«3a4TEHO ri1y0OKO€ 3HaHUE MaTepUaIoB U3yYEHHON TUCLMIUIMHBI, yMEHUE CBOOOAHO BBIIIOJIHSATh
(oTmm4HO)»/ | 3a7aHuUs, MPEAYCMOTPEHHBIE IPOTPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIH € J10-
«3a4TEHO» MTOJTHUTEJILHON JTUTEPATYPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMOi JUCITUTUINHBL,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepHaIOB W3Y4YEHHOW IMCLUIUIMHBIL, O€3YNpPEeYHO OTBETHBILEMY HE TOJIBKO Ha BO-
npochl Ouiera, HO U Ha JIOTIOJIHUTENFHBIE BOIPOCHI B paMKax paboueil mporpaMmsl
JUCLUIUIMHBI, PaBUJIBLHO BBINOJIHMBIIEMY IPAKTHYECKOE 3anaHne. OLeHKa Mo TUCIu-
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CMOnEeHCKUA
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Ouenka Kputepuu oneHku pe3ynbTaToB
0 JTUCITHU- o0y4YeHUs IO TUCITUTLINHE
TUTHHE

TUTMHE BBICTABIIIOTCS 00YJArOMIEeMYCs C YIETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHON, chOpMHUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBIN Y.

«Xoporoy/ BrictaBnsercs oOydaroniemycs, oOHapyXUBIIEMY IOJHOE 3HAHWE MaTepuana U3y4eH-

«3a4TEHO HOW JUCHUIUINHBI, YCIIEIIHO BHIMOIHSIONIEMY MIPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-

(xoporto)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboyeill mporpaMMoil AUCITUTUIIMHBL,

«324TEHOY MOKA3aBIIEMY CHCTEMATHYECKHI XapaKTep 3HAaHWU MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BONPOCHI OWJIeTa, MPAaBUIBHO BBHIMOJIHUBIIKN MPAKTUYECKOE 3a/JaHHe, HO JOIY-
CTUBIIHIA TIPU 3TOM HENPHHIMITAATBHBIC OIHOKH. OIeHKA MO JUCIUILINHE BBHICTABIIS-
10TCs 00ydaroleMycs ¢ yu€ToM pe3ysIbTaTOB TEKYIIEro KOHTPOJIS.
Komrmierenium, 3akperi€éHHble 3a AUCHUILTUHONW, chOpMHPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBneTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOH Juc-

pUTETBHOY/ [UTITUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpencTosuiein paboThl

«3a4TEHO 1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM

(YIOBIIETBO- | TUTEpaATypOi, PEKOMEHIOBAaHHOUW pabodeil mporpaMMoi JUCITUTIIIUHBI; JOITYCTHBIIEMY

PUTENBHO)»/ | MOTPEITHOCTh B OTBETE€ HA TEOPETHUECKHE BOMPOCHI W/MIU TPU BHITIOTHEHUH MPAKTHU-

«3a4TEHOY YeCcKUX 3aJaHuii, HO oOyajgarouieMy HEeOOXOIMMBIMH 3HAHUSIMU IS UX YCTpPaHEHHUS
MOJI PYKOBOJICTBOM TIperoaaBarens, J1U00 HEMPaBHJILHO BBITIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernojaBaTelis BHIIOJHUBIIEMY APYTrUe NPaKTHUYECKHE
3a/laHus U3 TOTO JKE pa3jiena TUCIUTUIAHEL..
Komnerenmuu, 3akperyi€HHble 3a TUCHUIUITMHON, c(pOpMHUPOBaHbI HA YPOBHE — «IIOPO-
TOBBIIN.

«HeynoBne- | BreicTaBmsiercs oOydaromemycsi, 0OHapyKHUBIIEMY Cephe3HbIe MPOOebl B 3HAHUSAX OC-

TBOPUTETb- HOBHOT'O MaTepHalla W3Y4YeHHOW IUCIHUIUIMHBI, TOMYCTHUBIIEMY MPUHIUIHAIbHbIE

HOY/ HE 3a- OIIMOKY B BBIITOJIHEHUH 33IaHUI, HE OTBETHBIIIEMY Ha BCE BOIIPOCHI OMJIeTa M JOTOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI M HEMPABWJIBHO BBIMIOJIHUBIIEMY MPAaKTHUECKOE 3a/laHue (Hempa-
BUJIHOE BBIMIOJIHEHHUE TOJIBKO MPAKTUYECKOTO 3aJaHUsl HE SBIAETCS OIHO3HAYHOM
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKU «HEYAOBIETBOPUTENBHOY). Kak mpaBmiio, oreHka
«HEYAOBJIETBOPUTEIBHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTE 00yde-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENBHBIX 3aHSATHI M0 COOTBETCTBY-
foeil nucuurnae. OneHkKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4ETOM
pe3yJIbTAaTOB TEKYIIETO KOHTPOJIS.
KomneTeHuu Ha ypoBHE «IIOPOTOBBINY, 3aKpEIUIEHHbIE 32 JUCIUIUIMHON, HEe chopMHU-
pPOBAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpPHOE 000PYyI0BaAHHE

VYyeOHast ayaAuTOpHs Ui MPOBEACHUS 3aHATUN CEMUHAPCKOTO TUIIA, TPYNIOBBIX U UHAUBUAYaIb-
HBIX KOHCYJIbTAIIMM, TEKYIIET0 KOHTPOJISI U TPOMEXYTOUHOH aTTeCcTal[ii, OCHAILEHHAs:

- CIIENUAM3UPOBAHHONW MeOEeNbl0; MOCKON ayAuTOPHOM; MEMOHCTPAIIMOHHBIM O0OpPYAOBaHUEM:
MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALlMOHAPHBIM) TPOEKTOPOM

VYueOHast ayaAuTOpHUs AJs 1aOOPATOPHBIX PAa0OT, BBHIMOIHAEMBIX B KOMITBIOTEPHOM KJIAcCe, OCHa-
LICHHASA:

- CHENMAIN3UPOBAHHON MeOesbIo; TOCKON ayAUTOPHOW; MepCOHANIBHBIMUA KOMITBIOTEPAMHU C TOJI-
kioueHreM K cetu "Mateprer" u noctynmom B DUOC dunuana.

Jlis caMOCTOATEeNIbHOW paboThl 00y4YaroUIMXCs MO AUCLUIUIMHE HMCIOJIB3YEeTCs MOMEIICHUe s
CaMOCTOSITENTbHON PabOThI 00yUYaIOMIUXCSl, OCHAIIIEHHOE:

- CIeNMAIU3UPOBAHHON MEOENbI0; JOCKOW ayJIMTOPHON; MEePCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
KkioyeHueM k cetd "Uureprer” u nocrynom B OUOC dununana.

IIporpamMmmHoe o0ecnieuenune

[Ipu mpoBeieHNH PAKTHYECKUX U TAOOPAaTOPHBIX pabOT MpeaycMaTpuBaeTCs UCTIONb30-
BaHUC NCPCOHAJIBHBIX KOMIIBIOTECPOB, OCHAIICHHBIX HCO6XOI[I/IMBIM KOMIIJIEKTOM JIUIICH3HUOHHOI'O
MIPOrpaMMHOTO oOecTieueHusI: mporpaMmMbl odmero HaznadeHus: Microsoft Office (Word, Excel),
MatLab; a Takke OTKPBITBIM IIPOTPAMMHBIM O00ECTICUeHHEM: IKOHOMETPHUECKUN TTaKeT IPOoTrpaMm

Gretl.

8. OBECIIEYEHHE OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIOLINE TOMOJHUTENbHBIE METObI 00yye-
HUS, TEKYIEro KOHTPOJsI YCIEBAEMOCTH U MPOMEXKYTOUHOHN aTTecTalluy 0OydarolmuXcsl B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJIS1 CJICTIBIX M C1a00BHASIIINX

- JIEKIUU O(OPMIISIOTCS B BUJIE€ IEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO ¢ MOMOILBIO KOMIIBIOTEpPA
CO CIEeLUATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUCHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHIIOTCS Ha KOMIIBIOTEPE CO CIIELUATU3UPOBAHHBIM NIPOTrPAMMHBIM
obecreyeHneM, Uil MOTyT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- U1 BBIIIOJTHEHMS 3a/1aHMsI P HEOOXOIMMOCTH MPEIOCTABIISETCS YBEINYHUBAIOLIEE YCTPONUCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 33JaHHs OPOPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX H CJ1a00C/AbIIIAINX:

- IeKIUH 0(OPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MMCBbMEHHOI (popme;
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- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOH (popMe Ha KOMIBIOTEPE; BO3MOKHO MPOBEICHUE B
dbopMe TecTHpOBaHUS.

AJIs1 JIMI ¢ HAPYUIIEHUsIMU ONIOPHO-IBUIaTeJIbHOI0 annapara:

- JIeKUUU 0(pOPMIISIOTCS B BHJIE QJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CHEeIUAIN3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeYeHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHIIOTCS Ha KOMIIBIOTEPE CO CIIELUATN3UPOBAHHBIM NIPOTrPAMMHBIM
oOecreueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- HCTIOJNIb3YeT s crenuaibHas yueOHas ayauropus ais iy ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHck, DHepreTuH4eckuil np-a, 1.1, 371aHre YHEPreTUHYECKOro UH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMUMOCTH MpeTyCMaTPUBAETCS YBEIHUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHs MPOMEKYTOYHON arTecTalMM [UIs OOy4aroIIUXCsl yCTaHAaBIUBAaeTCA C
y4€TOM UX HMHIUBUAYAIbHBIX IMCUXO0PU3NYECKUX ocobeHHocTell. [IpomexyTodyHasi arTecTanuss MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeaeHMM TPOLENYpPhl OLICHUBAHUS PE3YJAbTaTOB O0Oy4YyeHHUs MpeaycMaTpuBaETCs
UCTOJIb30BaHNE TEXHUYECKUX CPEICTB, HEOOXOJMMBIX B CBS3H C HMHIMBHIYaJIbHBIMH OCOOCHHOCTSIMHU
oOyJaromuxcsi. ITU CpelcTBa MOTYT OBbITh MpPENOCTaBICHbl (UINAIOM, HIM MOTYT HCIOJIb30BaThCs
COOCTBEHHBIE TEXHHUUECKUE CPEJICTBA.

[TpoBenenue mporenypbl OIEHUBAHHS PE3YIbTATOB OOYyUEHHS JIOMYCKAETCS C HCIOJIb30BAaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA.

O6ecneunBaeTcs A0CTYN K HHPOPMANIMOHHBIM U OubauorpaguyeckuMm pecypcam B cetu UH-
TepHeT Ul KaXJ0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMYCHHUSIM HX 3I0POBbS M BOC-
MpUATUS UHPOPMAITUH:

JJIS1 CJICNBIX M C1a00BHASIIINX:

- B IeYaTHOU (popMe yBEITMYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

A TIIYXHX U €1a00CAbIIAIINX:

- B Ie4aTHou popme;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.

AJis1 00y4aloIMXcsl ¢ HAPYUIEHUsIMH ONIOPHO-IBUIaTeJIbHOIO annapara:

- B Ie4aTHoi popme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

9. VYYEBHO-METOAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI
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