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1. Ilesiu m 3a1a4M OCBOEHHUS U CHUILIMHBI

Lesn ocBOeHUs MMCUHUILUIMHBI: (OPMHUPOBAHUE MPEACTABICHUN 00 OCHOBHBIX NMPHUHIIMIIAX Opra-
HU3al1K1 HHPOPMALIMOHHBIX IPOLIECCOB B HEHPOKOMIIBIOTEPHBIX CUCTEMAX

3agauM 0CBOEHHUS AUCHUIIUHBI:
— TIOJy4eHHe MPEICTABICHHS O cltoco0ax (pyHKIMOHUPOBAHMS U O0YUYEHHUS UCKYCCTBEHHBIX HEHPOH-

HBIX CETel;

— O3HaKOMJICHHE C MPUHLIUIIAMH (PyHKIIMOHUPOBAHUS HEMPOKOMIIBIOTEPHBIX CUCTEM;
— IpHOOpeTeHre HaBBIKOB pabOThI C IPOrPaMMHOM peanu3alyeil HCKyCCTBEHHBIX HEHPOHHBIX CeTel.

2. Mecro nucuuninnbl B cTpykrype OIIOII BO
JucuumninHa OTHOCUTCS K BaApUAaTUBHOM YacTH AMCUUIUIMH. JJMCIUIUIMHA OUpaeTCsl Ha MaTepHuan
MPEAIIECTBYIOMUX €l MUCIUIUIMH ‘“‘MareMaTudeckuii ananmmus”, “Anredpa, reoMeTpusi U TOMOJOTHS
“Teopust IpUHATHUSA pelieHuit”, “Teopust BEpOSATHOCTEH U MaTEMAaTHYECKasi CTATUCTUKA .

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHMS COAEPKAHUA TUCIUILIMHBI
[Tpouiecc u3yueHus: AUCHMILTUHBI HAMIPaBJICH Ha (JOPMHUPOBAHHE SJIEMEHTOB CIEIYIOIINX KOMIIe-
tenuuii B cootBercTBru ¢ OIIOIT BO no ganHOMY HanpaBieHUIO MOATOTOBKH (CIIEIIMAIIBHOCTH):
a) npodeccuonanbHbIX (I1K):
— CHOCOOHOCTHIO 0OOCHOBBIBATh MPUHUMAEMbIE IPOEKTHBIE PEIICHHUS, OCYIIECTBISATH TOCTAHOBKY U
BBIMOJIHSTh 3KCIIEPUMEHTHI 110 MPOBEPKE MX KOppekTHOCTH U 3ddextrBHOCTH (ITK-3).
0) monoxHUTENBHBIX podeccuonanbHbix (I1K):
—  CHOCOOHOCTB IPOBOUTH MOJICTHPOBaHKe HporieccoB u cuctem (JITK-1).
B pe3ynbrare 0ocBOCHUS NUCHUIUIMHBI O0YUYAIOUTHICS TOJIKEH:
a) 3HATh:
— COCTOSIHUE NPEAMETA, ET0 METOJOJIOTUIO, 3HAYEHHE ISl IPAKTUKH, IEPCIIEKTUBBI PA3BUTHS;
— cnocoObl opManu3auy 3a4a4 JJs HeHMpoceTel ¢ 1eNIbl0 UX pealu3alii UX Ha KOMIIbIOTEpE;
—  METOJIbl TOCTPOEHUS YCTONUMBBIX aJITOPUTMOB 00yUEHUSI HEHPOHHBIX CETEH.
0) yMeTh:
— HCIIOJIb30BaTh pa3pabOTaHHblE MOJENIN HEWPOHHBIX ceTed s (popManu3aluu U pelieHus pas-
JIMYHBIX MPUKJIAIHBIX 3a/au.
B) UMETh HABBIKU:
— MOJIETUPOBAHUS HEHPOHHBIX CETEll Cpe/cTBaMM MaKeTa MPUKIAIHBIX mporpamMm Matlab.

4. Conep:kaHue U CTPYKTYPa TUCHUNIMHBI
Taoauna 1. Cogep:xanue JUCUMILIIHHbBI

Kox xon-
®opma
Ne HaumenoBanue Conep:kanue TPOJIUpYye- Texymero
paszaena/TeMsl pasaesia/TeMsbl MO KOM-
KOHTPOJIA
neTeHUnHu
1 | OcHoBHble mTOHATHSA U [ICKYCCTBEHHBIH HEHpOH Kak Mmojenb Oouosormye- I1K-3 K
onpejieNeHus  HUCKyc- cKoro HeipoHa. CTpyKTypa M CBOMCTBAa HCKYC-
CTBEHHBIX HEHPOHHBIX CTBEHHOTO HEHpOHA. AKTHUBAIMOHHBbIE (DYHKINH
cerert (MHC). HEHPOHOB.
2 | Onnocnoiinele U MHO- OOyuenne MHC c¢ yuutenem u 6e3 yuurens. Anro{ TIK-3 JIP, T, K
rocjoliHble HelpoHHBIE pUTM X300a.
CETH.
3 | ApxutekTypa HEWpoH- Anroput™m pemieHus 3amad ¢ nomompeo MCII| TTK-3 JIP, T, K
HBIX ceTeil. MHoro- [@opmanu3anus 3aaa4d KiIacCU(PUKAMH M PaCIo-
CJIOWHBIN TIEPCENTPOH. PBHaBaHUsA OYKB. BrIOOp KoimnuecTBa HEHPOHOB U
cnoeB B MCII. IlecenTpoHHasi NpeaCTaBISIEMOCTb.




[TpoGnema dhyHKIMU «uckiaroyatoniee MJINy.

AnroputM  00OpaTHOTO
pacmpocTpaHeHus
OIINOKH.

[Tpumenenue MeTomoB ogHOMepHOM u MHoromep- JIIK-1 | JIP, T, K
HOM oNTHUMHU3alMU. 3aMeUIeHHe OOydeHHUs], mapa-

VINY CETH.

Ceru c oOpaTHOU CBsI-
3bI0.

ABToaccoruatuBHas cetb Xondunma. Cers Xem- JAIIK-1 | JIP, T, K

IMHHTQA. I[BYHaHpaBJ'IeHHaH acColMaTnBHAsA I1aMATh.

PexyppeHTHBIII MHOTO-
CJIOMHBIN TEpPCENTPOH.
PagnansHple  HEWpoOH-
HBIE CETH.

[MepcenTpoHHas cetb ¢ oOparHO# cBsi3pio. Pexyp- HIIK-1 | JIP, T, K

[PCHTHEIC CCTU OnpMaHa U PE€AJIBHOI0 BpEMEHHU.

Camoopranusymomuecs
cetu u KapTel Koxone-
Ha.

O6yuenue cios Koxonena. [locrpoenne u npume- JIIK-1 | JIP, T, K

HCHUC KapT Koxonena.

CoBpemMeHHbIE HEUpo-
KOMITBIOTEPHBIE CHCTE-
MBI.

AnmnapaTHas W IporpaMMHas JIIK-1

HelipoceTeil. O6s1acT NpUMEHEHUS.

pealin3anusg

Tadauua 2. CTpyKTypa AUCHUILIMHBI

OO01ast TPYA0eMKOCTb AUCIHMIUIMHBI COCTaBiIsIeT 3 3aueTHble enuHuibl (108 yacos)

Bijt paGorsi Tpy10eMKOCTh, 4acoB
7 ceMecTp Bcero
OO01mmas TpyA0eMKOCTh (B Yacax) 108 108
KonrakTHas paborta (B yacax): 42 42
Jlexmmu (JI) 14 14
[Tpaktuueckue 3ansatus (I113) - -
Cemunapckue 3austus (C3) - -
JlabopaTopusbie padoTsl (JIP) 28 28
CamocTosTenbHas pabora (B yacax): 66 66
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pegepar (P) - -
KonTponbnast pabota (K) - -
CamocTosiTebHOE U3YUYEHHE Pa3/IeTIOB 57 57
Kypcosas pabota (KP)/ Kypcosoii mpoekr (KIT) - -
[TonroToBKa K MPOMEKYTOYHOM aTTECTAIHH 9 9
By mpoMexxyTOuHOM aTTecTanuu 3auer 3auer

Taoauua 3. JleKIHHOHHBIE 3AHATHSA

Tema

OCHOBHBIC TOHITHUS U OonpeacIiCHNUA NCKYCCTBCHHBIX HCprOHHBIX CeTeH.

OnHocI0lHBIE 1 MHOTOCJIOMHBIE HEMPOHHBIE CETH.

ApXUTEKTYpa HEMPOHHBIX ceTel. MHOTOCIONHBIN NEPCENTPOH.

Cetu ¢ 006paTHOI1 CBS3BIO.

PexyppeHTHBII MHOTOCIIONHBIN nepcenTpoH. PagnanbHble HEHPOHHBIE CETH.

CaMOOpraHI/I3YIOLLII/ICCSI CCTU 1 KAPThI Koxonena.

CoBpeMeHHbBIE HEHPOKOMIIBIOTEPHBIE CUCTEMBL.

Tab6auna 4. JJabopaTopHblie padoThI

Tema

AKTHBaIMoHHasl QYHKITUS

HcKkycCcTBEHHBIE HEUPOHHBIE CETH

WIN |-

OOyueHne UCKYCCTBEHHBIX HEHPOHHBIX CeTer




4 | IlepcenTpoHHBIE CETH

5 | JIuHeiiHple HEHPOHHBIE CETH
6 | Ceru Xondumga
-

8

9

Ceru DnpMaHa

Paguanpubie Oa3MCHBIE CETH OOIIET0 BHIA
Panmansabie 6asucHble cetu Tuna GRNN
10 | PaguansHele 0azucHble ceTd Tuira PNN
11 | Camoopranusyroumecs ciaou KoxoneHa
12 | Camoopranm3yronmecs: kKaptbl KoxoHnena

Tadauua 5. CamocTosiTe/IbHOE M3YUYeHHE Pa3/iesi0B M CHUILINHBI
No Tema
OCHOBHBIE MOHSITUSI M ONIPEJICTICHUS] UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
OnHOCT0MHBIE U MHOTOCJIOWHBIE HEPOHHBIE CETH.
ApXUTEKTYypa HEMPOHHBIX ceTel. MHOIOCIONHBIN EPCENTPOH.
dopmanuzaus 3a71a4 J1JId UCKYCCTBEHHON HEHPOHHOM CETH.
[TecenTpoHHas MPEICTABISIEMOCTbD.
[Tpobnema dpyukimm «uckirovaromniee MJIN.
AnropuT™M 00paTHOTO PACTIPOCTPAHEHUS OIIUOKH.
Cetn ¢ 00paTHOM CBS3BIO.
PexyppeHTHBII MHOTOCJIOWHBIN nepcenTpoH. PaguanbHble HEMPOHHBIE CETH.
Camoopranusyronmecs: ceTd 1 kapTel KoxoHeHa.
AnnapaTHasg ¥ IporpaMMHas peajin3aliusi HeUpOCeTeH.
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5. OueHo4YHBIe MATEPHAJIBI /ISl TEKYLIEr0 U PYOe;KHOI0 KOHTPOJISA yCIIeBaeMo-

CTH U IPOMEKYTOYHOM aTTeCTALMU

@opMBl KOHTPOJISI TEKYIIUX, PYOSKHBIX M MPOMEKYTOUHBIX 3HAaHUN CTYJIEHTOB IO JWCLUIUIMHE
OTIPEJIeNIAIOTCSA B COOTBETCTBUU C YUE€OHBIM IJIAHOM 00pa3oBaTEeIbHON MPOTrPaMMBbl U B COOTBETCTBUU C
neiicreyromuM Ilonoxxennem o 6aIbHO-PEUTUHIOBOM CUCTEME OLIEHKH ycrieBaeMocTH cTyieHToB KBI'Y.

Ot obyuaronuxcsi TpedyeTcs MOCELUIeHUEe 3aHATHI, BBIMOJIHEHUE J1aOOpaTOPHBIX padoT, 3HAKOM-
CTBO C PEKOMEHJOBAHHOW JINTEPATYPOH.

[Tpu aTTecranuu 00y4aroLUMXCsl OLIEHUBAETCSA KaueCTBO padOThl HA 3aHATUAX (YMEHUE BECTH JIUC-
KYCCHIO, CHIOCOOHOCTh Y€TKO U €MKO (hOpPMYJIHMPOBATH CBOM MBICIH), YPOBEHb MOATOTOBKH K CaMOCTOSI-
TEJILHOM J1eATeIbHOCTH, KaUeCTBO BBITIOJIHEHHUS 3aJaHUi (IIpEe3eHTaIHi, TOKIIa10B, BEIIOIHEHHE JJabopa-
TOPHBIX paboT U ap.).

KoHeuHbIMHU pe3yibTaTaMu OCBOCHHUS NMPOrPaMMbl JUCHUILUIMHBI SBISIOTCA ¢(hOPMUPOBAHHBIE KO-
THUTHUBHBIE JECKPUIITOPHI «3HATh», «YMETbY», «BIAJETh», PACIUCAaHHBIE M0 OTJEIbHBIM KOMIETEHIIHIM.
DopMHUpPOBAaHUE ITUX JECKPUNTOPOB NMPOUCXOIUT B TEUEHHE BCETO CEMECTpA IO dTalaM B paMKax pas-
JUYHOTO BUJA 3aHATHH U CAaMOCTOSITENIbHOM pabOTHI.

B xone m3ydeHus QUCHUIUIMHBI MPeyCMaTpUBAIOTCS TEKYIIUH, pyOeXHbI KOHTPOJIb U MpOMe-
KYTOYHasl aTTECTALINS.

5.1. OueHo4HbIe MaTepHAJIBI /ISl TEKYLIEr0 KOHTPOJIS

Llenp Tekymiero KOHTPOJS — OLEHKAa Pe3yJlbTaToB pabOTHl B ceMecTpe M oOecredeHrne CBOeBpe-
MEHHOM 00OpaTHOM CBS3M, JUIsI KOPPEKLUUH OOYy4YEeHHUsI, aKTUBU3ALUU CaMOCTOSITENIbHON paboThl 00y4aro-
merocsi. OOBEKTOM TEKYIIEro KOHTPOJIS SIBIISIOTCS KOHKPETH3HUPOBAHHBIE Pe3yibTaThl 00yueHus (y4ueo-
HBbI€ JTOCTHKEHMSI) IO AUCLUIIINHE

Texkyumii KOHTPOJIb YCIEBAaeMOCTH OOECIIEYMBAET OIICHWBAHUE XOJa OCBOCHUS JUCIHILIMHBI U
BKJIIOYAET: OTBETHl HA TEOPETUYECKUE BOIPOCH HAa MPAKTUYECKOM 3aHATUH, PELICHNUE NMPAKTHUECKUX 3a-
7lad Y BBIIIOJIHEHUE 33JaHUI Ha MPAKTUYECKOM 3aHSATUH, CAMOCTOSITEIbHOE BBINIOJHEHUE WHINBUIYAJIb-



HBIX JIOMalTHUX 3aJaHui (HarpuMmep, penieHue 3aaav) ¢ OTYETOM (3allUTO) B YCTAaHOBJIEHHBIA CPOK,
Han#caHue OKJIAN0B, pedepaToB, 3¢ce, TUCKYCCHH.

OreHKa KavecTBa MOATOTOBKMA HA OCHOBAHMH BBHIMIOJIHEHHBIX 3a/IaHUI BENETCS MpErojaBaTeieM
(c oOcyxeHuem pe3yabTaToB), OBl HAUUCISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 33JaHMUS.

Kpumepuu ¢popmuposanun oyenok (oyenueanus) ycmmnoz2o onpoca

VYCTHBIN onpoc SABISIETCS OJHUM U3 OCHOBHBIX CIIOCO0OB yuéTa 3HaHUM oOydwaromierocs. Pa3zsép-
HYTBIN OTBET CTYyJI€HTa J0JDKEH NPEICTaBIATh COOO0M CBSI3HOE, JOIMYECKH I10CIIEeI0BATEIbHOE COOOIIEHUE
Ha 3a/IaHHYIO TEMY, I0Ka3bIBaTh €r0 YMEHHUE IPUMEHSTh ONPEIEIECHUsI.

B pesynbTare ycTHOro onpoca 3HaHuUs, 00y4aroLerocs: OLEHUBAKOTCS M0 CIEAYIOLIEH HIKae:
Taoauya 6. Kpumepuu ¢hopmuposanus oyenok

3 0ayi1a

2 0aJi1a

1 0aan

0 6any0B

CTaBUTCS, €ClU 00yuaro-
IIANCS:

1) monHO wu3NaraeT u3y-
YEHHBIM MaTepuall, MaéT
MpaBUJILHOE  OIpPECIICH-
HOE€ SKOHOMHMYECKUX TO-
HATHUH;

2) o0OHapyXuBaeT TOHHU-
MaHHU€ Marepuana, MOXKET
000CHOBAaTh CBOU CYyXKJe-

MMOCJICAOBATCIIBHO W IIpa-
BHUJIBHO C TOYKHU 3pCHUA
HOPM JIMTCPATYPHOTO A3bI-
Ka.

CTaBUTCS, €CIM 00ydYa-
IOIMKICSA JaéT OTBET,
YIOBJIETBOPSIOUIUN TEM
ke TpeOOBaHUSIM, UTO H
g O6amna «1», HO IO-
nyckaer 1-2 omuOkw,
KOTOpBIE CaM K€ WC-
npasisieT, u 1-2 Hemno-
yéTa B IIOCJICI0BATECIIb-
HOCTH H  S3BIKOBOM

CTaBUTCS, eciu 00ydaro-
muiics  oOHapyXUBAET
3HAaHHEC M IIOHHUMaHUE
OCHOBHBIX  IIOJIOKCHUMH
JTAaHHOM TEeMBI, HO:

1) wu3maraer Marepuai
HEMOJIHO ¢ JIOMyCKaeT
HETOYHOCTH B OIpejese-
HUU HOHSITHM;

2) He yMeeT J0CTaTo4-

HUsI, TPUMEHUTHh 3HaHWsI|0GOPMJIECHHH H3Jarae-HO TIJIyOOKO W JOKasa-
Ha TPaKTUKE, IPUBECTH|MOTO. TEJIBHO 0OOCHOBAaTH CBOM
HeO6XO}II/IMBIe IMPUMEPLI CYXKIACHUA W TPUBECTU
HE TOJIBKO MO YYeOHHKY, CBOH MPHUMEPBI;

HO M CaMOCTOSITEIIBHO CO- 3) w3maraeT Marepuai
CTaBJICHHBIC, HEMOCAeI0BATEIbHO |
3) w3maraer  marepua JOMyCcKaeT OHIMOKH B

S3IKOBOM  O(hOpMIIEHUHU
U3J1araeMoro.

CTaBUTCS, €CIU O00ydYaro-
HmMics  OOHapy>KUBaeT
He3HaHue Oouiplueil ya-
CTH COOTBETCTBYIOLIECTO
pazznena U3y4aeMoro
marepuaia,  JIOIyCKaeT
omunoOku B HopMyImupos-
Ke.

bannsr ((1)), «2», «3» MOTYT BBICTABJIATBCSA HE TOJIBKO 3a C,Z[I/IHOBpeMeHHLII\/’I OTBCT, HO U 3a pac-
Cpe)IOTOLIGHHI)II\/JI BO BpEMCHHU, T.C. 34 CYMMY OTBCTOB, JaHHBIX HAa NPOTAKCHUHN 3aHATUA. HAYUCIAIOTCA B
3aBUCHUMOCTH OT CJIOKHOCTH 3aJaHHA.

5.2. OueHo4YHbIe MAaTePUAJIbI [IJIs1 CAMOCTOATEIBLHOI padoThl 00yuaromerocs (TUIOBbIE 32/1a4H)
Pabouass mporpamma mnpenycMaTpuBaeT NpPOBEICHHE JIEKIIMOHHBIX, JIAOOPaTOPHBIX 3aHATUH, a

TaKXXe CaMOCTOATENbHYI0 padoty obyuaronuxcs. B ®I'BOY BO KBI'Y neiictByer 6amnbHO-peliTUHTOBas
CUCTEMa OILIEHKH Y4eOHBIX JOCTH)KEHUH O00yyarommxcs Mo oOpa3oBaTelbHBIM MpPOrpaMMaM, peanusye-
MBIM Ha OCHOBaHUHM (efepalbHBIX TOCYIApCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAApPTOB. bamibHO-
PEUTHHIOBasi CHCTEMA OLICHKW 3HAHWM SIBIIAETCS OJHOM M3 COCTaBIIAIOIIMX CUCTEMBI YIIPABICHUS Kade-
CTBOM 00pa3oBaTeIbHOM EATEILHOCTH B YHUBEPCHUTETE.

5.2.1. IlepeyeHb BONPOCOB MO TUCHHUILINHE JJI5l CAMOCTOSITETbHOT0 H3yYeHU
Tema 1. OcHOBHBIE TOHATHUS U OMPEIEICHUS NCKYCCTBEHHBIX HelipoHHBIX ceTelt (MHC).
1. Crpykrypa u cBONCTBa UCKYCCTBEHHOI'O HEMPOHA.
2. AxtuBanMoHHbIC PYHKIIMN HEHPOHOB.
Tema 2. OnHOCTOWHBIE 1 MHOTOCIOWHBIC HEHPOHHBIC CETH.
1. O6yuenune MHC c yuutenem u 6e3 yuutens.
2. Anroputm X»>00a.



Tema 3. ApxuTeKTypa HEUpOHHBIX ceTeil. MHorocnolnbii nepcentpor (MCII).
1. Anropurm pemenus 3agau ¢ nomouisro MCIL
2. ®opmanuzanys 3a1a4 Kjaccu(PUKaluy U paclio3HaBaHUs OyKB.
3. Br16op konmuyectBa Heliponos u cinoeB B MCIL.
4. TlecenTpoHHas NpenCTaBIAEMOCTb.
Tema 4. Anroputm 00paTHOTO PaCIpPOCTPAHEHUS OIIUOKH.
1. IlpumeHeHHE METOI0OB OJHOMEPHONW U MHOTOMEPHOM ONTHUMU3ALINY.
2. 3ameieHue oOydeHUs, Mapajny CEeTH.
Tewma 5. CeTtn ¢ 00paTHOM CBSI3BIO.
1. ABroaccouuatuBHas ceTh Xomnduiaa.
2. Cetb XeMMHHrA.
3. JlByHampaBJeHHasi aCCOIIMATUBHAS ITAMSTh.
Tema 6. PexyppeHTHBIII MHOTOCIONHBIN nepcenTpoH. PaguanbHbie HEHPOHHBIE CETH.
1. TlepcentpoHHas ceTh C 0OPATHOM CBA3BIO.
2. PexkyppeHTHBIE ceTH DIbMaHa U PEAIbHOIO BPEMEHH.
Tema 7. Camoopranusytouiecs cetu 1 kapTbl KoxoneHa.
1. OGyuenue crnos Koxonena.
2. Tlocrpoenue n npumenenue kapt Koxonena.
Tema 8. CoBpeMeHHbIE HEHPOKOMITBIOTEPHBIE CUCTEMBI.
1. AnmnaparHas ¥ mporpaMMHasi peajau3anus HeipoceTen.
2. OO6macTv MpUMEHEHHS.

5.2.2. Tunosble 3a1aHus JJ11 J1a00PATOPHBIX padoT

3anmanue 1. Co3garh paauanbHy0 0a3MCHYIO CEeTh C HYJICBOW OIIMOKOMW /Il 00ydaromei mocieno-
BarenbHOCTH P = 0:3 1 T = [0.0 2.0 4.1 5.9], mpoaHanu3upoBaTh CTPYKTYPHYIO CXEMY ITOCTPOCHHOU CETH
Y 3HAYEHUS MMapaMeTPOB €€ BEIYUCIUTEILHONW MOJIEIH, BBHITIOJHHB CIIETYIONINE JeHCTBUS:

1. Co3nath paguanbHyto 6a3UCHYIO CETh C HYJIEBOW OLIMOKOIL:

P=0:3;

T=[0.02.04.15.9];

net = newrbe(P, T);

2. IlpoaHanu3upoBaTh CTPYKTYPHYIO CXEMY IOCTPOCHHOM CeTH:

gensim(net);

3. Ilpoananu3upoBaTh NapaMeTpbl BEIYUCIUTETLHON MOJIETTH CETH:

net
net.layers{1}.size % 4MCcI0 HEHPOHOB B 1-M cioe
net.layers{2}.size % 4YUCII0 HEHPOHOB BO 2-M CII0€

net.layers{1}.initFcn
net.layers{1}.netInputFcn
net.layers{1}.transferFcn
net.layers{2}.initFcn
net.layers{2}.transferFcn
net.layers{2}.netInputFcn
net.inputWeights{1, 1}.initFcn
net.inputWeights{1, 1}.weightFcn
net.inputWeights{2, 1}.initFcn
net.inputWeights{2, 1}.weightFcn
net.inputWeights{1, 1}.learnFcn
net.IW{1, 1}, net.b{1}

net.LW{2, 1}, net.b{2}
net.inputWeights{1, 1},
net.biases{1} net.inputWeights{2, 1},
net.biases{2}



4. BBIMIOJIHUTE MOJICTMPOBAHHUE CETH U MIOCTPOUTH IPaPUKU:

plot(P, T, “*r’, 'MarkerSize’, 2, 'LineWidth’, 2)

hold on

V=sim(net, P);

plot(P, V, "*b’, 'MarkerSize’, 9, 'LineWidth’, 2) P1=0.5:2.5;

Y=sim(net, P1);

plot(P1, Y, "*k’, 'MarkerSize', 10, 'LineWidth', 2)

3ananue 2. Co3naTh paauanbHy0 0a3MCHYIO CeTh sl 00ydJaromiel mocnenoBarensHoctu P = 0:3 u
T =10.0 2.0 4.1 5.9] upu cpenneii kBagparuunoii omudke 0.1, mpoaHaIM3UPOBATH CTPYKTYPHYIO CXEMY
MMOCTPOCHHOM CETH U 3HAYEHUS MapaMEeTPOB €€ BBIYUCIUTEIbHON MOJIEH, BBHIIOJHUB JICUCTBUS 3aaHus
1 3aMeHMB B KoMaHaax ¢yukmuto newrbe(P, T) na newrb(P, T, 0.1).

3ananue 3. Co3nath paauanbHyr0 0a3MCHYIO CETh ¢ HYJIEBOUW OMIMOKOM /sl OOJBIIOTO YUCHa 3HA-
YEeHH BXO0/1a U 1IeJIU, BBIIIOJIHUB CIEAYIOINE TEeHCTBUS:

1. 3agaTp 00yUaronIyIo MOCIEI0BATENILHOCTD M MIOCTPOUTH JUISI Hee rpaduK:

=-1:0.1:1;

T =[-0.9602 —0.5770 —0.0729 0.3771 0.6405 0.6600 ...

0.4609 0.1336 —0.2013 —0.4344 —0.5000 —0.3930...

—0,1647 0.988 0.3072 0.3960 0.3449 0.1816

—0.0312 -0.2189 -0.3201];

plot(P, T, *r’, 'MarkerSize’, 4, 'LineWidth’, 2)

hold on

2. Co3/1ath CeTh U ONPEIEIIUTh YUCIO HEHPOHOB B CIIOSIX:

net = newrbe(P, T);

net.layers{1}.size % 21HelpoH B IEPBOM ClI0€

net.layers{2}.size % 1 HENPOH BO BTOPOM CJI0€

gensim(net);

3. BBIMOTHUTE MOJENUPOBAHKUE CETH U MIOCTPOUTH TPadUK:

V =sim(net, P);

plot(P, V, "*b’, 'MarkerSize', 5, 'LineWidth'’, 2) P = [-0.75 -0.25 0.25 0.75]

V =sim(net, P);

hold on

plot(P, V, "*b’, 'MarkerSize’, 10, 'LineWidth', 2).

3ananue 4. Co3naTth paguanbHyto 0a3MCHYIO ceTh JUIsl OOJBIIOrO YHMCla 3HAUY€HUH BXOJa U LEeNU
npu cpenHed kBanparnyHoil ommOke 0.01, BRIMOMHWB AeWcTBUS 3amaHust 3 W 3aMEHUB (DYyHKITHIO
newrbe(P, T) na ¢pynkuuro newrb(P, T, 0.01).

3ananue 5. [IpoBect annpokcuManuio QyHKIHMH f(X) ¢ MOMOIIBIO Pa3IoKEHUS B Psii pagrallbHbIX
0a3UCHBIX (PYHKIIMIA:

p=-3:0.1:3;

al = radbas(P);

a2 = padbas(P-1.5);

a3 = radbas(P+2);

a=al +a2 +0.5*a3;

plot(P, a1, p, a2, p, 0.5*a3, p, a).

Pa3znosxenne yka3zaHHOTO BHJa MOXET OBITh PEATM30BAHO HA JBYXCIONHOW HEHMPOHHOU CEeTH, Tep-
BBII CJIOM KOTOPO# COCTOUT U3 paAHalibHBIX 0a3MCHBIX HEHPOHOB, a BTOPOI — U3 €IMHCTBEHHOTO HEHpo-
Ha C JIMHEMHOW XapaKTepUCTUKON, HA KOTOPOM CYMMUPYIOTCS BBIXO/bI HEHPOHOB MEPBOTO CIIOSI.

5.2.3. [IpumepHbIe TecTOBBIE 3a1aHus (KOHTpoupyemblie komnerenuun IK-3; JTITK-1)

1. BzaumopeicTBys Mexay coboi, HEeHpOHBI (OPMHUPYIOT
+. HEUPOHHBIE CETH

-: QyHKIMOHAIbHbBIE CETU

- JIOKaJIbHBIE CETH



-: [NI00ANbHBIE CETH

2. BecoBoii K03 GUITEHT COOTBETCTBYET ...

-: BeCcy HelipoHa

-: JUIMHE aKCOHAa

+: YCUJIEHHIO CUTHAJIa CHHAIICOM

-: BBIXOJly aKTHBAIlMOHHOW (DYHKIIUU

3. Ha3HaueHneM akTUBallMOHHOHN (DyHKIUM ABISETCA ...

-: MpeoOpa3oBaHue BXOIHOTO BEKTOPa

+: mpeoOpa3oBaHUE BBIXOJHOIO CUTHAIA CyMMaTopa

- IOJTy4Y€HHE B3BEIIECHHON CyMMBbI BXOJIHbIX CUTHAJIOB

-: IpeoOpa30BaHKE BBIXOJHOIO BEKTOpa

4. Bp10op akTUBAIMOHHOM (DyHKIINH OmpeaessieTcs

+: QIrOpUTMOM 00yUEHUS

+: crienuuKoi 3a1a9n

-: KOJIMYECTBOM HEHPOHOB

+: y100CTBOM peanu3anuu

5. CeTH psIMOro pacnpocTpaHeHUst

-1 CoJIepKaT 0OpaTHBIE CBA3U

-1 CBSI3BIBAIOT HEHPOH C CaMUM COOOM

-1 COEIMHSIOT CJIOM CETH C MPEAIIECTBYIOIUM

+: He cozepkaT 0OpaTHBIX CBs3eH

6. MHOTOCTOHAs CETh COACPIKUT

+: yepeyroIuecs: MHOKECTBa HEHPOHOB U BECOB

+: MHOKECTBA COCMHEHUN MEXy HEUpOHAMU

: MHO>KECTBA BXOJIHBIX CUTHAJIOB U BECOB

-: yepeayroI1ecs MHOKECTBA BECOB M aKTUBAILIMOHHBIX (QYHKIUI
7. B c1aboCBS3HBIX CETAX

-1 KQXIbli HEUPOH MEPEIaeT BEIXOAHOM CUTHAII OCTAJIBHBIM HEHPOHAM
-: HEWPOHBI UIMEIOT COEAMHEHHUS OT BBIXOJI0B K BXOAaM

-1 KQXbIH CTI0M, KpOMeE TTOCJIETHETO, pa30UT Ha BO30YKIAIOIINI 1 TOPMO3SIIUN OJIOKH
+: HEHPOHBI BXOJHOTO CJIOS IEPEAAOT CUTHAJIBI HEUPOHAM |-T0 CKpPBITOTO CJI0s
8. Llenmpro 00y4YeHHS CETH SBISIETCS TIOIYYEHHUE JUTSI HEKOTOPOTO MHOKECTBA BXOJIOB
-: IPOU3BOJIBHOTO MHOXECTBA BBIXOJIOB

+: XKeJIaeMOI'0 MHOKECTBA BBIXOI0B

-1 €IMHCTBEHHOTO BBIXOJA

-: PAaBHOMOITHOTO MHO>KECTBA BbIXO/10B

9. OOyuarorieii napoii Ha3bIBaeTCs

+: BXOJHOM U BBIXOJHOW BEKTOPBI

-: BXOJTHOH BEKTOp U aKTUBAIIMOHHAS (DYHKITHS

-: BXOJTHOM BEKTOP U BEKTOP BECOB

-: BBIXOJIHOM BEKTOP M aKTUBAIIMOHHAS (PYHKIUS

10. [Tpu oOyueHHH ¢ yunuTeneM HeoOX0IMMO MUHIMHU3UPOBATh
+: omoOKy

-1 Beca

-2 BXO/IHOM BEKTOP

-: BBIXOJHOM BEKTOP

11. ITpu oOyueHnn 6e3 yuuTelis AOJKHBI OBITh U3BECTHBI

+: BXOJHBIE BEKTOPEI

-: BeJIMYMHA OIINOKHU

-: BBIXOJIHBIE€ BEKTOPBI

-: 3Ha4€HUs BECOB

12. Anroputm 00ydeHHUsI IEPCENTPOHA COCTOUT U3 TIOCIICOBATEIHHOCTH IIArOB:
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1: mpeacTaBieHHE BXOJHOTO M BBIXOJHOTO BEKTOPOB
2: BBIYMCIIEHUE BEKTOPA OLIMOKH, TOMYCKAaeMOH CEThIO Ha BBIXO/IE
3: MoauduKays BEKTOpa BECOB
4: yMeHbIIIeHHEe OUIHOKY ITyTEM IMOBTOPEHUS IIaroB

13. MHOroC/IOHHBIN IEPCENTPOH MOXKET PACCUUTHIBATH BBIXOJHOW BEKTOp Y
+: as1st 1I000T0 BXOJHOTO BEKTOpa X

+: UIsl OTpaHUYEHHOTO HabOpa BEKTOPOB X
+: 17151 € IMHCTBEHHOT'O BXO/IHOT'O BEKTOpPA X

-. U ITIPOU3BOJIBHOT'O Ha6opa YHUCCII

14. ®opmanu3zanusi MTOCTAHOBKH 3aJ]a4H JIJIi MHOTOCJIOMHOTO MEPCENTPOHA — ATO
-2 BBIOOp BXOJIHOTO U BBIXOJIHOTO BEKTOPOB
+: HajielIeHNe ONPEIeTICHHBIM CMBICTIOM KOMITIOHEHT BXOIHOTO M BBIXOJTHOTO BEKTOPOB
-: MareMaTudeckas GopMyJIupOBKa 3a1a4u

-: IIOCTPOCHHUE CXEMBI MHOTOCIIOIHOTO TIePCEeNTPOHA
15. 3agava knaccudpukanuu 00bETOB COCTOUT B

-2 BBIOOpE mapamMeTpoB P, XxapakTepusyromux kiacc Cq
-1 OIpeJIeICHUH MapaMeTpoB P, XapakTepusyronux kiaacc Cy
-2 BBIOOpE 00BeKTa, MpUHAIIeKamIero kmaccy Ci
+: BBIOOpE KJ1acca MPUHAJUIEKHOCTH 00BEKTa, XapaKTepru3yeMoro Habopom mapaMeTpoB .
16. Beixomom MCII B 3a1aue pacrio3HaBaHusi OyKB ajaBUTa MOXKET SIBJISICTCS

+: HOMep OYKBBI B andaBuTe

-: OykBa andasura

- BCPOATHOCTb COOTBCTCTBHA ,HaHHOﬁ 6YKBBI NPpEABABICHHOMY 1/1306pa>1<eHI/110

+: BEPOSTHOCTh COOTBETCTBUS MPEIbSIBICHHOTO H300paKEeHHUs JaHHOW OyKBe

5.3. ®opmbl ¥ conep:kaHue PyOesKHOT0 KOHTPOJIS

PyGexxHbIif 1 TIPOMEKYTOUHBINH KOHTPOJIb OCBOSHUS CTYIEHTOM JHUCIIUIUIMHBI OCYIIECTBISETCS B
pamKax OalIbHO-pEHTHHIOBOM cHUCTeMBbl. Pacmpenenenue 0aljioB B COOTBETCTBUHU ¢ AeicTByrommm Ilo-
JIO’)KEHHUEM O OaJTLHO-PEUTHHTOBOM CHCTEME OLIEHKH ycreBaemocTu cTyneHtoB KbI'Y mpuseneno B Ta6-

nuue 7.

Tabnuuya 7. Pacnpedenenue 6annoe

Ne peiitunroBoit | Komnoxksuym | JlabGopatopusiii | Ilocemaemocts | TectupoBanue | Mrtoro
TOYKH IIPAKTUKYM
1 7 8 3 5 23
2 7 8 3 5 23
3 7 8 4 5 24

Tabnuua 8. Kpumepuu oyenku

MIPUYKHBI 0aJlJIbl AaHHYJIUPYIOTCSI.

Bux meponpusitus Kpurepun onenku baye
KonnokBuyM (ycTHBIN - SICHOCTb, YETKOCTb U JOKA3aTeIbHOCTh U3JI0’KEHUSI OTBETOB 0-21
OTIPOC TI0 TEME) Ha BOIIPOCHI;
- BJIaJICHUE CIIEIMAIbHBIMUA TEPMUHAMU;
- CHCTEMHOCTh 3HAHHUM 110 TEMATHKE
JlaboparopHoe 3aHsATHE | - MOHMMAaHUE [ENH U 337249 paOOThI 0-24
- BBITIOJTHEHUE 33JTaHuN 1 00paboTKa pe3ysIbTaToB
- OTYET M 3aImTa J1a00paTopHOi paboThI
KomnbrorepHoe tectu- Pe3ynbraTel TECTHpPOBAaHUS 0-15
poBaHuE 1O pazjenam KonugecTBo 6amnoB = 5%n, n - 1075 TECTOB IO TEME C Ipa-
JUCIUIIMHBI BUJIbHBIMU OTBETAMHU.
ITocemenue 3anaTil ITpu Tpex u Hosee mporyckax 3aHsATUN 0e3 yBaKUTETbHOU 0-10
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3auer SICHOCTB, YETKOCTh U JOKA3aTEIbHOCTDh U3JI0KEHUS OTBETOB 0-30
Ha BOIIPOCHI;
- BJIaJICHUE CIICIUAIbHBIMU TEPMUHAMU;
- CHCTEMHOCTb 3HAHUM 10 TEMATHKE JUCIUIUIHHBI B IICTIOM.

HTtorosas oreHKa 0-100

RBPBowoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Bonpocut, évinocumesle na 3auem (konmpoaupyemote komnemenyuu INK-3; JITK-1)

[lonsiTHE M XapaKTEepHbIEC YEPThI UICKYCCTBEHHBIX HEMPOHHBIX CETEH.
MecTo HEMPOHHBIX CETEeH Cpeau APYTUX METON0B pELICHUs 3a1ay.
HckyccTBeHHBIN HEWPOH KaK MO OMOJIOTHYECKOTO HeHpoHa.
CtpyKTypa ¥ CBOMCTBA UCKYCCTBEHHOI'O HEHPOHA.
AKTUBAIMOHHBIE (PYHKIUU HCKYCCTBEHHBIX HEHPOHOB.
OrpaHuueHust MOJEIN HEMpOHa.

OpnHOCIONHBIE HCKYCCTBEHHbIE HEHPOHHBIE CETH.
MHoOrocnoitHple HCKYyCCTBEHHbIE HEUPOHHBIE CETH.

OO0yueHne NCKYCCTBEHHBIX HEMPOHHBIX CETEH C yUUTEIIEM.
OOyyeHne UCKYCCTBEHHBIX HEMPOHHBIX ceTell 0e3 yuuTers.
Anroputm X»00a.

ApXUTEKTYypa HEUPOHHBIX CETEM.

MHOroCHOMHBIN NEPCENTPOH.

Anroput™ perienus 3a1au ¢ nomoiso MCILL

®opmanuzanus 3aaauu 111 MCII. [Ipumepsr.

dopmanuzanys 3a1a4u KiaccuGUuKaIum.

dopmanu3anys 3aJa41 pacro3HaBaHus OyKB andaBuTa.

Br10op xonuuecTBa HelipoHOB U cioeB B MCII.
IlepcenTpoHHasI MPEACTABIAEMOCTD.

Oynkuun «uckimroyvaroriee M.

ANTOpUTM 00pAaTHOTO PACTIPOCTPAHCHUS OIIUOKH.

Oranel 00yuenust MCII meroioM 00paTHOTO pacipoCTpaHEHUs OIINOKH.
3amennenue o0yuenust MCII. ITapanuy ceru.

Bunpl cereit ¢ 00patHOii cBsi3bl0. PaccTosHne XeMMuHra.
Cetn ¢ 00paTHOM CBA3BIO KaK aCCOLMATUBHbIE 3aIIOMHUHAIOIINE YCTPOICTBA
ABTOaccoMaTuBHas ceTh Xonduiia.

OO0yuenue cetn Xonduiaa no npaBuiry Xeooa.

OOGyuenue cetu Xonduiga METOIOM TTPOCKITUH.

Cerp XeMMuHra.

JIByHanpaBieHHas acCOLIMaTUBHAS [TaMSTh.
PexyppeHTHBII MHOIOCJIOMHBIN IIEPCENTPOH.
[TepcenTpoHHast ceTh ¢ 0OPATHOMN CBSI3BIO.

PexyppeHTHas cetb DnbMaHa.

PekyppeHTHas ceTb peaibHOTO BPEMEHHU.

PaagnanbHble HEHPOHHBIE CETH.

MareMaTnyeckre OCHOBBI paiuaibHbIX HEHPOHHBIX CETEM.
Ceru KoxoHeHna.

OO6yuenue cnost Koxonena.

Camoopranusyromuecs kapTsl KoxoHeHa.

[Ipumenenue camoopranuszyromuxcsa kaptT KoxoneHna.
OO6nacTu NpUMEHEHHUs U pean3aliisi HeHPOHHBIX CeTeH.
DneMeHTHas 0a3a HEHPOKOMITHIOTEPOB.

IIporpammHas peanu3sanus HEUpOCETEN.

MatemMaTuuecKrue OCHOBEI aJIropuTMa 06paTHOl"O PacnipoCTpaHCHUA OIIINOKH.
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Kpurepuu ¢popMupoBaHusi OEHOK 10 MPOMEKYTOYHOM aTTeCTAIUN

«Otnuaro» (30 6amioB) — MOMYYarOT O0yYaronuecs, KOTOpble CBOOOIHO OPHEHTUPYIOTCS B Ma-
Tepuajie U OTBe4aloT 6e3 3arpynHeHuil. OOydaromuiics crocoOeH K BBITOJIHEHHUIO CIOKHBIX 3a/laHuH,
MOCTAaHOBKeE IIeJIel U BhIOOpE MmyTel ux peanu3anuu. Pabora BeIoOIHEHA MTOIHOCTHIO 0€3 OmMOO0K, perie-
HO 100% 3amay;

«Xopowo» (20 6am10B) — MoJIy4ar0T 00y4aroIUecs, KOTOPbIE OTHOCUTEIBHO IOJHO OPUEHTHUPY-
I0TCA B MaTepuase, OTBEYAIOT 0e3 3aTpyJHEHUil, NOMYyCKAalOT HE3HAYUTENIbHOE KOJIUYECTBO OLIMOOK.
OOyuaronuiicss crioco0eH K BBIMOJHEHHUIO CIOXHBIX 3a1aHuid. PaboTa BBINOIHEHA TOJIHOCTHIO, HO HMe-
10TCA He OoJiee OAHON HEerpyOol OMOKU U OJTHOTO HeJoYeTa, He Oojiee Tpex HepoueToB. [lomyckarores
HE3HAYMTEJIbHbIE HETOUHOCTH IIPH pelIeHUN 3a1a4, perieHo 70% 3anay;

«Y nosnerBoputenabHo» (15 GamnoB) — momyyaroT oOydaroluecs, y KOTOPhIX HEIOCTATOYHO BBICOK
YPOBEHb BIIaJICHUSI MaTepraioM. B mporiecce oTBeTa Ha IK3aMeHe JIOMYCKAIOTCs OIIMOKY U 3aTPyAHEHUS
P U3JI0KeHUU MaTepuana. O0yyaronuiicss MpaBUIbHO BBIMOJIHUI He MeHee 2/3 Bceil paboThl Uik J10-
MyCTHJI He OoJiee OAHOM rpyOoi OIMOKHK U IBYX HEJ0UYETOB, HE 00Jiee OJJHOM IpyOoil U OJTHON HErpyOoit
omnOKu, He OoJiee TpeX HEerpyObIX OMMOOK, OHON HerpyOoi. OOyJarouiics 3aTpyIHAETCS C MPaBUIIb-
HOU OILICHKOM MPEeJIJIOKEHHOMN 3a/1a4uu, 1aeT HETOIHBIA OTBET, peuieHo 55% 3amay;

«HeynoBnerBoputenbao» (0 0amnioB) — Moay4yaroT OO0ydaroluecs,, KOTOpble TOMYyCKaloT 3HAYH-
TebHBIC OMMOKK. OOyJaroIMiicss IMEET JIUIIb HAaYallbHYIO CTCTICHh OPUCHTANY B MaTepuaie. B padote
YHCIIO OMIMOOK M HEJOYETOB MPEBBICHIIO HOPMY JUIS OLIEHKH 3 WM MPaBUIBHO BBIIOJHEHO MeHee 2/3
Bcell paboTel. OOydaromuiics JaeT HEBEPHYIO OIICHKY CUTyaruH, pemeHo meHee 50% 3amau.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNTIUHBL

Makcumanbhas cymma (100 6ayuioB), Habupaemasi CTYACHTOM 10 JUCIUIUTMHE BKIIIOYACT JIBE CO-
CTaBIISIOIINE:

— TepBas COCTABISIONIA — OILEHKA PETYJSIPHOCTH, CBOEBPEMEHHOCTH M KA4eCTBa BBITOJIHEHUS
CTYJIEHTOM y4deOHOU paboThl MO M3yUYEHHUIO AMCHIUIUIMHBI B TEUCHHE MEpHoAa U3yUeHUS AUCIUTIIMHBI
(cemecTpa, WM HECKOJIBKUX CeMecTpoB) (cymma — He Oosiee 70 GansoB). bamibl, xapakTepusyroiiye
yCIIeBAaEMOCTh CTYJIEHTa MO TUCIUILUINHE, HAOMPAIOTCS UM B TE€UEHHE BCETO Mepuoaa o0yueHus 3a u3yde-
HHUEC OTACJIBHBIX TEM U BBIIIOJIHCHUEC OTACIIbHBIX BUJI0B pa60T.

— BTOpasi COCTABJISIONIAs — OI[CHKA 3HAHWH CTY/EHTA MO pe3yJIbTaTaM IMPOMEXYTOYHON aTTecTa-
uuu (e 6onee 30 GanoB).

KputepueMm onieHKH ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETCHIIUN B paMKaX y4eOHOU AUCIUILTAHBI
SABJISICTCS 3a4YCT.

6. MeToanueckue MaTepuaibl, ONpeaesioiiue NpoueIypbl OlleHNBAHUA 3HA-

HUI, YMEHNI, HABBIKOB U (MJIM) ONBITA AeSTEJIbHOCTH
OOmmii Gamn TeKymero u pyOeKHOTO KOHTPOJS CKIIAJBIBACTCA M3 CIEAYIOIINX COCTABIISIONINX
(mpunoxenue 2). Kpurepuem OLEHKH YPOBHS COPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax yueOHOU
AUCHUIIIIMH B 5 CEMECTPEC ABIACTCA 3a4CT. Hem)}o IMPOMEIKYTOYHBIX aTTeCTaIII/Iﬁ 10 JUCHUIIIINHE ABJISICT-
Csl OLIGHKA KaueCTBa OCBOEHMs JUCLUILIMHBI oOydaromumucsa. TumnoBble 3aiaHus, oOecleuUBAOLINE
¢dopmuposanue komnerenuuu [1K-3, JIIK-1 npeacrasnens! B Tabmuie 9.
Tabauua 9. Pe3ybTaThl 0cBOCHHS Y4eOHON JMCIUILINHBI, MO/VIeKALIME TPOBEpPKe

Pe3yabTarsl OcHOBHBIE IOKA3aTEJIH OLEHKU Bun
00yueHust pe3yJabTaToB 00y4eHHsl OLICHOYHOI'0

(KOMIIETEeH M) MaTepuaJjia
IK-3. CrniocobHOCTh | 3HaTh: BHJBI MOJENEH MpoleccoB U cucteM U uX | OleHOYHbIe MaTepHa-
00OCHOBBIBaTh MPUHU- | KIacCU(UKAINIO; TPUHIUIIBEI MOAETUPOBAHUS; CIO- | JIbI AJII CAMOCTOSITEINb-
MaeMble NPOEKTHBIE | COOBI (popMaIU3aIi 0OBEKTOB, MTPOLECCOB SBJICHUH | HOM pabOTHI (pa3aen
pelleHns,  OCYIIECTB- | U UX HKCIIEPUMEHTAIbLHOIO UCCIIEIOBAHMUSI. 5.1); TecToBBIE 331aHUS
JIATHh TOCTAaHOBKY WM Bbl- | YMETh: UCIOJIb30BaTh TEXHOJIOTMH OCYIIeCTBIeHUs | (pa3aen 5.2.3); sx3a-
MOJIHATH AKCIEPUMEHTHI | SKCIIEPUMEHTA; MOJIEIMPOBATh MPOIECChl, MPOTEKa- | MEHAIMOHHbBIE BOIIPO-
10 TPOBEPKE HMX KOp- | ouume B HHOPMAIIMOHHBIX CHCTEMaxX M CETSIX. cbl (pazzen 5.3)
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pektHocTH W 3(dek- | Bnagers: HaBBIKAMH MOCTPOCHUS KOHIICTITYAIbHBIX
TUBHOCTH. MOJICJIE CHCTEM U HX SKCIEPUMEHTAIBHOIO HCCIIe-
JIOBAHUS.

JIIK-1. CnocoOHocTh | 3HaTh: METOAWMKH BBIOOpPA HMCXOJIHBIX JMaHHBIX U | OLIEHOYHBIC MaTepHua-
MPOBOANTh  MOJETHUPO- | cocoObl popmanu3anuu 3amad AJisi HEHPOCETEeH ¢ | JIbl AJI CAMOCTOSITEIb-

BaHUE IMPOIECCOB M CH- | IEJIbI0 UX pealn3allii Ha KOMITBIOTEPE. HOU paboThI (pazaen
CTEM. YMeTb: MOAETHPOBATh IMPOLECCH, MpoTeKaronme B| 5.1); TecToBbIC 3a1aHNS
HEHWPOHHBIX CETSX. (pazmen 5.2.3); ak3a-

Brnagets: HaBpIKaMU TOCTPOCHUS MOJICTICH CHUCTEM. | MEHAIIMOHHBIC BOTIPO-
col (pasnen 5.3)

/. Y4ueOHO-MeTOAMYECKOE o0ecnevyeHre TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa
1. Tapxos M.C. HelipoxomnbroTepHbie CUCTEMBI. M.: UHTYUT, 2016.
http://www.iprbookshop.ru/52200.html
2. bapckuit A.b. Brenenue B HEWPOHHBIE CETH. M.: UHTVYUT, 2016.
http://www.iprbookshop.ru/52144.html
3. CemoB B.A., Cemoa H.A. Bmeaenue B HeiponHble cetu. M.: A Ilu Dp Menua, 2018.
http://www.iprbookshop.ru/69319.html

7.2. JlonotHUTEIbHAS JIUTEpaTypa
1. T'anymkun A.W. Heliponnsie cetu. OcHoBbl Teopuu. M.: ['opsiuast munus — Tenekom, 2012.
2. Kpyr ILI'. MopenupoBaHue WMCKYCCTBEHHBIX HEHpPOHHBIX ceTeil: ydeOHoe mocoOue 1o Kypcy
«HeitponHnsle BerancautTenbublie cetn» — M.: MI'VIIN, 2009.
3. Koxonen T. Camoopranmyromuecs kapTel. M.: BUHOM. JIabopatopus 3nanuii, 2008. — 655 c.

7.3. UnTepHeT-pecypcehl
www.twirpx.com/about/search/?searchid=139800&text=neliponnbie%20ceTn
habrahabr.ru/post/143129/
steptosleep.ru/ueitpocers/
neuralnetworks.narod.ru/main.html
forexclubs.narod.ru/index.files/page543.html

orwdPE

7.3.1. Au¢opMaLIHOHHO-CIIPABOYHBIE CHCTEMbI
1. Tlopran no HelipoHHBIM ceTsiM - https://neuralnet.info/
2. Heiipoceru: karanor Hay4HbIX pecypcos — http://scintific.narod.ru/neural.htm
3. Cnosapu u Duruknoneauu - http://endic.ru/

7.3.2. TIpodeccuonaibHbie 6a3bl JAHHBIX
1. Hetiponnsie cetu — https://neurohive.io/ru/
2. Heitpocern, ananu3 gaHusIx - http://neuropro.ru/
3. HeiipoceTs - https://basegroup.ru/community/articles/fastneuralnet

7.4. MeToauyeckue yKkazaHusi K J1a00paTOpHbIM 3aHATUSIM

1. bozuer O.JI. MoxenupoBanue HeHpOHHBIX ceTeld. JlabopaTopubiit mpakTukym. Hampunk: KBI'Y,
2013.

7.5. MeTtoau4ecKkue yKa3aHHs 110 NPOBeACHHUIO Y4eOHBIX 3aHATHI
VYyebHas paboTa 10 TUCHUIUIMHE COCTOUT M3 KOHTAKTHOW PabOThI (JICKIIMU, MPAKTUICCKUE 3aHS-
THS) U CAMOCTOSITENIbHON pa®oThl. J{071s1 KOHTaKTHOH yueOHOM paboThl B 00IIeM 00beMe BpeMeHH, OTBe-
JEHHOM JIJIsl M3YYCHHS ITHUCHIMIUIMHBI, cocTaBisieT S1 % (B ToM uwmcie JIeKIMOHHBIX 3aHaTuid — 30,6%,
npakTuaeckux 3ausaTuil — 20,4%), monst camoctosTenbHON padboTel — 49 %. CooTHOIICHNE TEKIIMOHHBIX,
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CEMHMHApPCKUX, JAOOPAaTOPHBIX U NPAKTUYECKUX 3aHATUH K OOIIEMYy KOJMYECTBY HacOB COOTBETCTBYET
yueOHOMY TIJIaHy HalpaBJICHUS .

JU1s IOATOTOBKU K IPAKTUYECKUM 3aHATHSIM HEOOXOAMMO PacCMOTPETh KOHTPOJbHBIE BOIIPOCHI,
IpU HEOOXOMMOCTH OOPaTUTHCA K PEKOMEHIYEMOH JTUTeparype, 3arnucarb HETIOHITHbIE MOMEHTHI B BO-
IIpocax Juisl ySICHEHUS UX Ha NPEACTOSALIEM 3aHITHH.

Memoouueckue pekomenoayuu no uU3y4eHu0 OUCYUNIUHbBL

[Tpuctynas K W3y4eHUIO JUCIUIUIMHBI, 00YYarOMeMycsi HEOOXOAMMO O3HAKOMHTHCS C TeMaTHYe-
CKHM TUTAHOM 3aHSITUH, CTUCKOM PEKOMEHJIOBAaHHOHN yueOHOU ymrepaTypbl. CiaeayeT ysSCHUTDH MOCIEN0-
BaTEIbHOCTH BHITIOJHEHHSI HHINBHUIyJIbHBIX YUCOHBIX 3aJaHHIA, 3aHECTH B CBOIO PabOUyIO TETPalb TEMBI
Y CPOKH IMPOBEJCHUS CEMUHAPOB, HAIMMCAHKS YUCOHBIX U TBOpPUYECKUX padoT. [Ipu u3yueHun AUCIUILIH-
HbI 00yYalOIUeECs BBITIONHAIOT CIEAYIONINE 3aIaHUs: U3yYaloT PEeKOMEHI0OBAHHYIO YICOHYIO U HAYYHYIO
JTUTEPaTypy; MUIITYT KOHTPOJIbHBIE padOThI, TOTOBST AOKJIAbl U COOOIIECHUS K MPAKTUUECKUM 3aHSITUSM;
BBITIOJTHSIOT CAMOCTOSATEIBHBIC TBOPUYCCKHE PAOOTHI, YIACTBYIOT B BBIITOJIHEHUU MPAKTUICCKUX 3aaHHM.
YpoBeHb U T1yOMHA YCBOSHHS IUCHUIUIMHBI 3aBUCSAT OT aKTUBHOM M CHCTEMAaTH4ecKoil paboThl Ha JieK-
LUSX, U3YUCHUSI PEKOMEHI0OBAHHOM JTUTEPATYPHhI, BHITTOJIHEHHUS! KOHTPOJIbHBIX MMCbMEHHBIX 3aJJaHUN

Kypc usyuaercs Ha neKkuusx, CeMHHapaXx, IPU CaMOCTOSITENILHON M MHIMBUyalIbHOU paboTe 00y-
qarormmxcsi. OO0yJaroImuics ISl TTOJTHOTO OCBOCHHS MaTepHalia JOKEeH He MPOITYCKATh 3aHATHS U aKTHB-
HO y4acTBOBaTh B yueOHOM Iporuecce. JIeKIuu BKIIOYAIOT BCE TEMbl U OCHOBHBIE BOIPOCHI TEOPUHU U
MIPAKTUKU cTpaxoBaHus. s MakCUMalTbHON 3P PEKTUBHOCTH M3YUYCHHUS HEOOXOJAMMO MOCTOSHHO BECTH
KOHCIIEKT JIEKUUH, 3HaTh PEKOMEHAYEMYIO IpENoAaBaTeNIeM JIUTEPaTypy, MO3BOJISIOLIYIO JOMOJHUTH
3HAHUS U JIYYIIe MOATOTOBUTHCA K CEMUHAPCKUM 3aHITHSIM.

B coorBercTBUU C y4eOHBIM IJIAHOM Ha KAy TeMYy BbIIEICHO HEOOXOAMMOE KOJIUYECTBO Ya-
COB NMPAKTHYECKUX 3aHATHI, KOTOPHIE MPOBOSTCS B COOTBETCTBUU C BOIPOCAMH, PEKOMEHIOBAHHBIMU K
M3YYCHHIO M0 OmpesesieHHbIM TemMaMm. OOydJaromuecs JAOKHBI PETyNIpHO TOTOBUTHCS K CEMHUHAPCKUM
3aHSATHUSM M y4acTBOBAaTh B 00CYXJACHUU BOIPOCOB. [Ipy MOATOTOBKE K 3aHATUSIM CJIEAYET PyKOBOACTBO-
BAaThCsl KOHCIIEKTOM JIEKIUA M PEKOMEHIOBAaHHOW nuTeparypoid. TeMaTuueckuil miaaH JUCUUILINHBL,
y4eOHO-METOIMUECKHE MaTePUaIbl, a TAKKE CIIUCOK PEKOMEHOBAHHOM JINTEPATyphl IPUBEIEHBI B pado-
4yeH mporpamMmme

B xone usydyeHus: TUCHUTUIMHBI OO0YYaIOIIUICSI UMEET BO3MOXHOCTH TOJTOTOBUTH pedepar 1o
BBIOpaHHOM U3 MpeanokeHHoro B Pabouell mporpamme crucka TeMe. BeICTyIuieHne ¢ I0KIaJ0M 1o pe-
(dbepaty B rpymnrme mpoBOoAUTCS B (hOpMe MPE3EHTAIIUHU C UCTIOJIb30BaHUEM MYJIbTUMEIUMHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOEHUA JIEKUUU

B mporiecce NEKIMOHHBIX 3aHATUH 11€1€CO00pa3HO KOHCIEKTUPOBATh yueOHBIH MaTepuan. [lns
ATOTO UCIOJIB3YIOTCS OOIIHME M YTBEPIMBIINUECS B MTPAKTUKE TIPaBUjIa, M IPUEMbl KOHCTICKTUPOBAHUS JICK-
LU

KoHcnekTupoBaHue JNEKIMN BEIETCS B CIEIUAIbHO OTBEAECHHOW ISl 3TOrO TETPad, KaxKIbIA
JIUCT KOTOPOM JOJIKEH UMETh IOJIsl, Ha KOTOPBIX JEJIAI0TCsl MIOMETKU U3 PEKOMEHIOBAHHOM JINTEpaTyphl,
JOTIOJTHSIIOIIME MaTepuall MPOCIyIIaHHOW JIEKIHMH, a TaKXe MOJAYEePKHUBAIONIE OCOOYI0 BaXXHOCTH TEX
WJTY UHBIX TEOPETUUYECKHUX MOJOKEHUH.

[{enecooOpa3Ho 3anmUCHIBaTh TEMY U IUIAH JICKITUH, PEKOMEHIyEMYIO JINTEpaTypy K TeMe. 3arucu
pa3zienoB JEKIHMHU AOJKHBI UMETh 3aroJOBKH, MOJ3arojIOBKH, KpacHble CTpOKHU. [yt BblAeneHus pasje-
JIOB, BBIBOJIOB, OTIPEICJICHU, OCHOBHBIX HJIEH MOXHO HMCIOJH30BaTh IIBETHBIC KapaHAamu U (aomacTte-
pBIL.

Ha3BanHbIe B JIEKIIMUA CCHUIKK HA TIEPBOMCTOYHUKH HAJO MOMETHUTH HA TOJIAX, YTOOBI MPU CaMo-
CTOATENbHON paboTe HANTH W BOUCATh MX. B KOHCIEKTE TOCIOBHO 3aMHCHIBAIOTCS OMPEICICHUS TTOHS-
THH, KaTeTOpHi 1 3aKOHOB. OCTaIbHOE JOJKHO OBITH 3aIIMCAHO CBOMMH CJIOBaMH.

KaxxnoMy cTyneHTy HeoOXOAMMO BBIPabOTAaTh M UCIOIB30BATh IOMYCTUMbBIC COKpAIlleHUs Hanbo-
Jiee pacrpOCTPaHEHHBIX TEPMUHOB U TTOHSATHA.

Memoouueckue pekomenoayuu no n0020mMoeKe K NPAKMUYeCKUM 3aHAMUAM
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[IpakTrueckue (CEMUHAPCKHE) 3aHATHS — COCTaBHAs 4acTh Y4eOHOTrO IMporiecca, rpymnmnoBas (op-
Ma 3aHATUN MPU aKTUBHOM YYacTHUU CTYJEHTOB. lIpakTHueckue 3aHSTHS CIIOCOOCTBYIOT YIUIyOJIIEHHOMY
M3YYCHHIO HauOoJee CIOKHBIX MPOOJIeM HAYKH U CIy)KaT OCHOBHOW (POpPMOI TIOJBEJCHHSI UTOTOB CaMO-
CTOSITENILHOU paboThl oOydaronmxcs. 1{enpro MpakTUYECKUX 3aHATUH SBISECTCS YIiyOJICHUE U 3aKperuie-
HHUC TCOPCTUYCCKUX 3HaHI/II>'I, IMMOJIYUCHHBIX O6y‘-IaIOH_[I/IMI/ICSI Ha JICKIUAX U B IIPOLCCCE CaMOCTOATCIBHOI'O
M3y4YeHUs yuyeOHOro marepuaia, a, CJIeI0BaTeNbHO, (POPMHPOBAHUE y HHUX OINPEICICHHBIX YMEHUH U
HAaBBbIKOB.

B Xoze moAroToBKM K CEMHHAPCKOMY 3aHSTHIO HEOOXOAWMO MPOYHTATh KOHCIEKT JICKIUH, U3Y-
YUTb OCHOBHYIO JIMTCPATYPY, O3HAKOMUTLCA C I[OHOJIHI/ITCHBHOﬁ HHTepaTypOﬁ, BBITIOJIHUTH BBIJJAHHBIC
MperoIaBaTesieM MPaKTHUECKUe 3a1anusi. [Ipu 3ToM ydecTh peKOMEHIAIMK MPEToIaBaTelisi U TpeOboBa-
HUs nporpammbl. JlopabaTeiBaTh CBOM KOHCIIEKT JICKIIMH, Jiejiasi B HEM COOTBETCTBYIOIINE 3aMUCH U3 JIH-
TepaTyphl.

KemareapHo IIpu MMOATOTOBKEC K HNPAKTUYCCKHM 3aHATUAM 11O AUCHUINIIMHEC OJHOBPCMCHHO HC-
MOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIC BOIIPOCHI.

Ha npaktudecknx 3aHsATHIX 00ydaronmecs: ydaTcsi TpaMOTHO U3JaraTh MpoOJieMbl, CBOOOIHO BBHI-
CKa3bIBaTh CBOM MBICIH H CYXXICHHUS, pACCMATPUBAIOT CUTYAIMH, CIIOCOOCTBYIOIIME Pa3BUTHIO mpodec-
CHOHAJILHON KOMIIETEHTHOCTH. Cﬂe,ﬂyeT HMCTb B BUY, UTO IMOATIOTOBKA K IMPAKTHUYCCKOMY 3aHATHUIO 3a-
BUCUT OT (hOpPMBI, MECTa MIPOBEICHUSI CEMHHAPA, KOHKPETHBIX 33aJaHUI U MOPY4YEHUU. ITO MOXKET OBbITh
Han#caHue JIOKJIaaa, cce, pedepara (C mocIeayomuM UX 00CYKIEHUEM), KOJUTIOKBUYM.

Memoouueckue pekomenoayuu NO OPZAHUZAYUU CAMOCHIOAMENLHOU PADOMbl

CamocrosrenbHas paboTa 00yyaromMxcs - cocod aKTMBHOIO, LI€JIEHAIIPaBICHHOIO Ipuolpere-
HUS CTYJIEHTOM HOBBIX JUI HErO 3HAHMM M yMEHHI 0€3 HEeNOCpEeICTBEHHOI'O y4acTus B 3TOM Ipoliecca
npemnojaBateneil. [loBplieHHe poay caMOCTOSATENbHONU paboThl 00yUaroIUXCs PU NPOBEIECHUH Pa3Iny-
HBIX BUJIOB YU€OHBIX 3aHATUH MpeAroaraer:

—  ONTHMH3ALMIO METOJIOB 00YUYEHUsI, BHEJPEHNE B YUEOHBIN MPOIECC HOBBIX TEXHOJIOTHI 00Y-
YEHHs1, HOBBIIAIOIIMX MPOU3BOIUTENBLHOCTh TPY/la MPEnoiaBaTess, akTHBHOE UCIOJIb30BaHUe HH(popMa-
LIMOHHBIX TEXHOJIOTHUH, MO3BOJISIONIMX oOydaroueMycsi B yI00OHOE JUIsl HErO BpeMsl ocBauBaTh y4eOHBIH
MaTepual;

—  IIMPOKOE BHEIPEHHE KOMIIBIOTEPU3NPOBAHHOIO TECTUPOBAHNS;

—  COBEpUICHCTBOBAHMWE METOJMKHU MPOBEJCHUS MPAKTUK M HAyYHO-HCCIIEI0BATEIbCKON paboThI
o0yyaronuxcs, MOCKOJIbKY HMEHHO 3TH BHJIbl Y4EOHOH pabOoThI B IEPBYIO OUYEPEb TOTOBIT 00yUaIOLIUX-
Csl K CaMOCTOSITEIbHOMY BBITTOJIHEHUIO TPO(EeCCHOHAIBHBIX 3a/1a4;

—  MOJEPHM3ALUI0 CUCTEMBI KYpCOBOTO M AMILNIOMHOIO NMPOEKTUPOBAHMS, KOTOpas TOJIKHA I10-
BBIIIATh POJIb CTY/AECHTA B I0JI00pE MaTepHualia, IOUCKe MyTel pelieHus 3a1au.

CamocrosrenbHas paboTa MPUBOJUT CTYIEHTAa K MOJYYEHHUIO HOBOTO 3HAHHUS, YNOPAJOUYCHUIO U
yriyOJIeHHI0 UMEIOLUXCs 3HaHUH, GOPMUPOBAHUIO Y HETO MPOeCCHOHAIbHBIX HAaBBIKOB U yMeHMi. Ca-
MOCTOSITEIbHAsA Pad0Ta BHIIOIHSET P GYHKIUI:

—  Pa3BUBAIOLLYIO;

—  H“H(OPMAIIMOHHO-00YYaOIIy0;

—  OpPHUEHTHUPYIOUIYIO U CTUMYJIHPYIOLIYIO;

—  BOCIHTHIBAIOIIYIO;

—  HCCIEJOBATENIbCKYIO.

B pamkax Kypca BBIIOJHSAIOTCS CIIEAYIOIINE BUABI CAMOCTOSTENbHOM paboThI:

1. IIpopabotka yueOHOro MaTepuaia (1o KOHCIIEKTaM, yueOHOW U HayYHOU JUTepaType);

2. BrimonHeHue pa3HOYpOBHEBBIX 33Jau U 3aJlaHHIA;

3. Pabota c Tecramu 1 Borpocamu JiJIsi CaMOIIPOBEPKH;

4. BbINOJIHEHUE UTOTOBOM KOHTPOJIBHOM PabOTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayajla OCBOCHMs Kypca paboTaTh ¢ JUTEpaTypoil U npen-
JaraeMbIMH 3a/IaHUSIMH B (hOpMe TIOATOTOBKU K OUEPEIHOMY ayTUTOPHOMY 3aHATHIO. [IpH 3TOM akTyanu-
3UPYIOTCS UMEIOIMECS 3HAHMS, a TaKKe co3/laeTcs 0aza JUis yCBOEHHsS HOBOIO MaTepuana, BO3HUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYIEHT IOJY4YaeT B Ay AUTOPHH.
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Heo0xoa1umMo OTMETHTD, YTO HEKOTOPbIE 3aJaHUsI 111 CAMOCTOSITENIbHOM pabOThI MO KypCy UMEIOT
ornpeneneHHyo crenuduky. [Ipu ocBoeHUN Kypca CTyI€HT MOXET IMOJIb30BaThCsl OMOIMOTEKOH By3a, KO-
TOpas B MOJIHOM Mepe obecrieueHa COOTBETCTBYIOIICH JUTEPAaTypoil. 3HAYUTENbHYIO MTOMOIb B MOJrO-
TOBKE K OYEPEIHOMY 3aHATUIO MOXKET OKa3aTh MMEIOLIUICS B y4eOHO-METOJIUUYECKOM KOMILUIEKCE KparT-
KM KOHCIEKT JIeKUuid. OH 7K€ MOKET HUCIOJIb30BATHCS U JUIS 3aKPEIUICHHS MOJyYEHHOrO B ayJUTOpUHU
Mmatepuana. CamocrosrenbHas paboTa CTYyAEHTOB MPEAyCMOTpEHa y4eOHBIM IUIAHOM M BBINIOJHSETCS B
00s3aTeTbHOM MOpsAIKe. 3aaHus MPEIOKEHBI M0 KaXI0H U3yyaeMOl TeMe U MOTYT TOTOBUTHCS MHJU-
BUIyalbHO WK B rpynme. [1o HeoOX0IMMOCTH CTYACHT MOKET 00paaThesl 3a KOHCYJIbTallUel K Mperno-
JaBarento. BelnonHeHne 3ajaHuii KOHTPOJIMPYETCS U OLIEHUBAETCS MPENOAaBaTEIEM.

Jlis ycnemHoro caMoCTOSITENbHOIO M3YYEHHs MaTepuana CerofHsl MCIOJIb3YHTCS pa3IudHbIe
cpencTBa oOydeHus, Cpelld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJIOIHMH PAa3HOTO
YPOBHSI M HAIIPaBJICHHOCTH: 3JICKTPOHHbBIE YIEOHUKHU U KypChI JIEKIIMH, 0a3bl TECTOBBIX 3a/laHUI M 3a7ay.
DNEeKTPOHHBINH Y4eOHUK MpEICTaBlIsAeT cOO0M MPOrpaMMHOE CPEICTBO, MO3BOJSIONIEE MPEACTaBUTH AJIs
U3Y4YEHMs] TEOPETUUECKUI MaTepua, OpraHu30BaTh alpoOUpPOBaHKE, TPEHAXK U CAMOCTOATEIbHYIO TBOP-
4ecKyro paboTy, moMoraromiee CTyIeHTaM U MperoaaBaTesio OUEeHUTh YPOBEHb 3HAHUI B ONpeaeNeHHON
TEMaTHKe, a TaKKe CoJeprKaliee HEOOXOIUMYIO CIPaBOYHYI HH(OpPMAINIO. DJISKTPOHHBIA YYeOHUK
MOKET MHTETPUPOBATH B c€0€ BOZMOKHOCTH PA3JIMYHBIX MEJArOrH4eCKUX MPOrPaMMHBIX CPEICTB: 00Y-
YaloIIMUX IporpamMM, CIIpaBOUYHUKOB, YUEOHbIX 0a3 JaHHbBIX, TPEHAKEPOB, KOHTPOJIHUPYIOIIUX IPOTPAMM.

s ycremHoi opraHu3alii caMOCTOSTENbHONW paboThl BCe aKTHBHEE MPUMEHSIOTCS Pa3HO00-
pa3Hble 00pa3oBaTeIbHbIE PECYPCHI B CETU VIHTEpHET: CUCTEMbI TECTUPOBAHUS 1O Pa3IMYHBIM 00JaCTsIM,
BUPTYaJbHBIC JICKIMH, JJAOOPATOPUH, MIPH STOM MOJIB30BATENI0 JOCTATOYHO UMETh KOMIIBIOTEP U MOJ-
KJItoueHue K MIHTepHeTy Ju1sl TOro, 4ToObl CBA3AThCs C IPENOAAaBaTeIeM, PellaTh BEIUUCIUTEIbHbIE 3a1a-
YM U MOJIy4aTh 3HaHUs. Vcrmonp3oBaHue ceTeil yCUIUMBaeT pPojb CaMOCTOSITENILHON paboThl CTyAEHTa U
MI03BOJISIET KApAMHAIIBHBIM 00pa30M U3MEHUTh METOAMKY IPENOJaBaHusl.

CTyaeHT MOXKET MoJIy4aTh BCE 3a/laHusl U METOIMWYECKUE YKa3aHUs 4epe3 CEpPBEP, UTO JAET eEMY
BO3MOXXHOCTb MPUBECTU B COOTBETCTBUE JIMUYHBIE BO3MOKHOCTH C HEOOXOJUMBIMHU JJisl BBINOJIHEHUSI pa-
60T Tpyno3arparamu. CTy/IeHT UMEeT BO3MOXKHOCTb BBINOJIHATH pabOTy J0Ma WM B ayIUTOpHH. boib-
110€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAUEHNE B CAMOCTOSITEIbHOM YUYEOHOM TpPYy/A€ CTY/I€HTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJIAeT M MOJAJIEP)KUBAET BHUMAaHUE U MHTEPEC, MOBBIIIAET aKTUB-
HOCTb MaMSITH U MBILIUIEHUS, [TO3BOJISIET CTY/€HTY CBOEBPEMEHHO OOHApYXUTh M YCTPAHUTDH JIOMYIIECH-
HbIe OIIMOKH M HEJO0CTAaTKH, OOBEKTUBHO OINpPEETUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKHX YMEHUH.
CaMoe [OCTymHOE U TPOCTOE CPEACTBO CAMOKOHTPOJISl C NPHUMEHEHHEM HH(OPMAaIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH - 3TO psiji TECTOB «on-line», KOTOpbIe MO3BOJISAIOT B PEXKUME PEATHLHOTO
BPEMEHH ONPEEIIUTh CBOW YPOBEHb BIIAJCHMS IPEIMETHBIM MaTepUaIOM, BBIIBUTH CBOM OIIMOKU U IO-
JIy4UTh PEKOMEHAINH 110 CAMOCOBEPLIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoi

Bcro nmutepatypy MOXKHO pa3iefiuTh HA YUSOHUKH U yueOHbIe MOCOOUs, OpUTHUHAIILHBIE HAYYHBIC
MOHOTpaduuecKne UCTOYHUKH, HAYyYHbIE MyOJHUKAIMKA B TIEPHOANYECKON nedaTu. M3 HUX MOKHO BbIfe-
JUTh JINTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), NOMOJHHUTEIbHYI0O W JIUTEpaTypy Ui YIIIyOJIEHHOTO
W3YYCHHUSI TUCITUTINHBL.

N3yuenne TUCIUIIINHBI CIIEyeT HAUWHATh ¢ YIeOHUKA, TOCKOJIbKY YUeOHHUK — 3TO KHUTA, B KOTO-
POl U3JI0XKEHBI OCHOBBI HAYUHBIX 3HAHUM MO OMpPEEICHHOMY IIPEIMETY B COOTBETCTBUU C LEISIMU U 3a-
naqamMu O0ydeHHUsI, YCTAaHOBJICHHBIMH MPOTPAMMOM.

[Tpu pabote ¢ nTuTepaTypoil HEOOXOIUMO YUHUTHIBATh, YUTO UMEIOTCS PAa3IHUHbIC BUJIbI YTCHHUS, U
Ka)KJIbIH M3 HUX MCIOJIb3YETCS Ha OMPEIENICHHBIX dTallax OCBOCHHS MaTepHara.

[IpenBapuTenbHOE YTEHUE HAMPABJICHO HA BBISBICHUE B TEKCT€ HE3HAKOMBIX TEPMHUHOB U TIOUCK
WX 3HAUYEHHUS B CIIPABOYHOM JuTeparype. B yacTHOCTH, pU YTEHUH yKa3aHHOM JIUTEPATypbl HEOOXOIUMO
noaApoOHEHIIMM 00pa30M aHATU3UPOBATH MTOHSTHSIL.

CKBO3HOE uTEeHHE MpeanoaraeT MpoYTeHHe Marepuaia OT Hadana 10 KoHIa. CKBO3HOE YTEHUE
JTUTEPATyphl U3 TPUBEIEHHOTO CIUCKA JIa€T BO3MOXKHOCTh CTYACHTY C(hOPMHUPOBATH CBOJ OCHOBHBIX IIO-
HATHHA U3 U3y4aeMoi 00J1acTU U CBOOOTHO BIAJCTh UMHU.
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Bri6opodyHOe uTeHrne — Ha0OOPOT, UMEET IIEJIbI0 TTONCK U OTOOp Marepuana. B pamkax maHHOTO
Kypca BbIOOpOYHOE YTEHHE, KaK CIIOCOO0 OCBOCHHUS COJEPXKAHMUSA Kypca, JOJDKHO HCIOJIb30BATHCS MPHU
IIOATOTOBKE K IIPAKTUYECKUM 3aHATHUAM I10 COOTBETCTBYIOLIMM Pa3JeiIaM.

AHAJIMTHYECKOE YTEHUE — 3TO KPUTHUECKUI pa30op TEeKCTa C MOCIEAYIOUIMM €ro KOHCIIEKTHPOBa-
HueM. OcBOeHHE yKa3aHHBIX MOHATUH OyneT Hanbosnee >3pPEKTUBHBIM B TOM Cllydae, €CIM IPU YTEHUH
TEKCTOB CTYJICHT OyJIeT 3aJaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BONPOCOB chopMylIMpoBaHa B
®OC B nepeuHe BOIpocoB it codecenoBanus. IlepeueHb 3TUX BOINPOCOB OIpaHUYEH, I03TOMY Ba)KHO
HE TOJIBKO COJIEP>KaHHUE BOIIPOCOB, HO CaM IPUHIIMII OCBOEHUS JIUTEPATYPhI C TOMOLIBIO BOIIPOCOB K TEK-
CTaM.

Llenpio M3yYaromero YTeHus SBJSETCS IIyOOKOEe M BCECTOPOHHEE NMOHMMAaHHE y4eOHOH MHQOp-
Manuu. EcTb HECKOJIBKO IPUEMOB U3Y4YaIOIEro YTCHHUS:

1. Urenue mo anropuTMmy mpearnosiaraet pazouenue umH(opManuu Ha OJOKU: Ha3BaHHUE, aBTOP;
HCTOYHUK; OCHOBHAs MJesl TeKCTa; PakTHUECKU MaTepuall; aHaJIu3 TeKCTa MyTeM COIOCTaBJICHUS UMe-
OIUXCA TOYCK 3PpCHUA 110 paCCMATPHUBACMbBIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem ocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIeIyIOIUI aJrOpUuTM:

—  MEUICHHO IIPOYUTATh TEKCT, CTAPasACh MOHATh CMbICII U3JI0KEHHOT0;
- BBIACINTH KIFOUYCBBIC CJIOBA B TCKCTEC,
—  TOCTapaThCs MOHATH OCHOBHBIE UEH, TIOATEKCT M OOIIHIA 3aMBICEN aBTOPA.

3. Ilpuem Te3upoBaHMs 3aKiIr04aeTcss B (OPMYIMPOBAHUU TE3UCOB B BUJE MOJIOKEHUH, yTBEp-
JKI€HUM, BEIBOJIOB.

K 3TOMy MOHO 100aBUTh M HHBIE IPUEMBL: TIPUEM pepepUpOBaHUs, IPUEM KOMMEHTHPOBAHUS.

BaxxHoil cocraistoniel J1000ro COIUAHOIO HAYYHOrO M3JaHMs SBJISETCS CIHCOK JIMTEPATYpPHI,
Ha KOTOPYIO cchutaercst aBTop. [Ipy BOZHMKHOBEHHHU MHTEpeca K Kakoi-TO 00CyXk/1aeMol B TEKCTE Mpo-
Oneme Bcerzia eCTb BO3MOXKHOCTb 00paTUTHCS K CIIMCKY OTHOCAIICHCS K Hel InTepaTypsl. B aTom ciyuae
BCs Ipo0JieMa Kak Obl pa30MBaeTcs Ha COCTABIAIOIINE YacTH, Kax/1as U3 KOTOPhIX MOKET U3y4aThbCsl OT-
JeNIbHO OT Apyrux. [Ipy 3ToM BaskHO HE TEPSITh U3 BUAA OOLINI KOHTEKCT U HE MOTPYy>KaThCs YPE3MEPHO B
JieTaiu, TOTOMY YTO TaKMM 00pa3oM MOXHO HE YBHUJIETh IJIaBHOTO.

[ToaroroBka k sK3aMeHy JOJDKHA NMPOBOJUTHCS Ha OCHOBE JIEKIIMOHHOTO MaTepuana, MaTepuaia
MPAKTUYECKHUX 3aHATHH ¢ 00s3aTeIbHBIM 00pallleHueM K OCHOBHBIM Y4eOHHKaM 10 Kypcy. DTO MO3BOJIUT
HUCKIIOYUTH OIIMOKU B MOHHUMAaHUHA Marepuaia, 00JIETYHT €ro OCMBICJICHUEC, TIPOKOMMCHTHUPYCT MaTCpHaJl
MHOTOYHCIIEHHBIMU IIPUMEPAMH.

Memoouueckue pexomenoayuu 011 nOO20MOEKU K 3auemy

3auer saBisgercs GOpMOIl HTOrOBOTO KOHTPOJIS 3HAHUM M YMEHUI 00ydJaromuxcs 1o JaHHOM Jauc-
LUIUIMHE, OJYYSHHBIX Ha JEKIHIX, JAOOPAaTOPHBIX 3aHATUSAX U B MPOLIECCE CAMOCTOATENbHOM padoThI.
OcHOBOM U1 Onpe/ieNeHNsl OLEHKU CIYKUT YPOBEHb YCBOEHHS 00yUarolIMMUCS MaTepuaia, MpeaycMoT-
PEHHOTO JaHHOM pabouelt nmporpammoit. K 3adeTy nomyckaroTcsi CTyJeHThl, HabpaBiue 36 u 6onee Oan-
JIOB TIO UTOraM TEKYILEro M MPOMEeXYTOUYHOTo KOHTpoJjs. Ha 3auere ctyneHT moxer HaOpath ot 0 1o 25
OBLLIIOB.

B mepuon moAaroToBku K 3adyery oOydarouipecsi BHOBb OOpamialoTcsl K y4eOHO-MEeTOANYECKOMY
MaTepHally U 3aKperuIsioT IPOMEKYTOUHbIE 3HAHUS.

[TonroroBka oOy4aromierocs K 3aueTy BKJIIOYAET TPU dTara:

— camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HemNocpe/ICTBEHHas MOJArOTOBKA B JHH, MPEALIECTBYIONINE 3a4eTy 0 TEMaM Kypca;

— TIOATOTOBKA K OTBETY Ha BOIPOCHI K 3a4eTy.

[Ipn moaroroBke K 3adeTy OOyYaroIMMCS IeJIecO00pa3HO MCIOIB30BaTh MaTepHajbl JICKIH,
y4e0HO-METOINIEeCKHAE KOMILUIEKCH, HOPMAaTUBHBIE JIOKYMEHTBI, OCHOBHYIO M JIOTIOJIHUTEIFHYIO JIUTEpa-
TYypy.

Ha 3ader BbIHOCHTCS MaTepuay B 00beMe, MPEIyCMOTPEHHOM pabodel MporpaMMon y4eOHOM
JTMCLUIUIMHBI 32 CEMECTP. 3a4€T MPOBOJAUTCS B MUCbMEHHOH / YCTHOMH hopme.

[Ipu mpoBeaeHUM 3adeTa B MUCbMEHHOW (YCTHOM) opMe, BEAylIui MpenoaaBaTeib COCTABISIET
OUJIETHI K 3a4eTy, KOTOpbIe BKIIOYAIOT B ce€0sl: TECTOBBIC 33/1aHUS; TEOPETHUCCKUE 3aJaHMsI; 33Ul UITH
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cutyauuu. @opMyInpoBKa TEOPETUUECKHX 3aJaHUH COBMAAaeT ¢ (HOpMyJIUPOBKOI IepeuHsl BOIPOCOB Ha
3a4er, IOBeIeHHBIX 10 cBeneHus. ConepkaHue BOPOCOB OJHOTO OHMJIETa OTHOCHUTCS K pa3jIMYHBIM pas-
Jies1aM IIpOrpaMMBbl € Te€M, YTOObI 00JIee MOJIHO 0XBAaTUTh MaTepuall y4eOHOM JUCLUIUINHBL.
B ayauropuu, rae mpoBOAUTCS YCTHBIN 3a4eT, TOHKHO OJJHOBPEMEHHO HAXOIUThCA HE OoJjiee 1ie-
CTH CTYJEHTOB Ha OJHOIO IIperojaBaTelis, IpUHUMarolero 3ayer. Ha moaroroBky orsera Ha Ouier Ha
3auete oTBoAUTCS 40 MUHYT.
[ Ipu mpoBeeHy MMCBEMEHHOTO 3a4eTa Ha paboTy OTBOIUTCS 60 MUHYT.
Pesynbrar ycTHOrO (IMMCbMEHHOI0) 3a4€Ta BBIPAYKACTCS:
«3auTeHON:
— TeOpETHYECKOE COJIEPKaHUe Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOesioB, HEOOXOMMBbIE MPAKTHUYECKUE
HaBbIKK PabOThI ¢ OCBOEHHBIM MaTepHaoM c(hopMHpoBaHbl. Bee mpemycMoTpeHHbIe IporpaMMoit 00y-
YeHHs y4eOHbIC 3a/IaHHs BBIIOJIHEHbI, KAYeCTBO MX BBITIONHEHHs OLICHEHO YMCIIOM OAUIoB, ONIM3KAM K
MakcuMaribHOMy. Ha aK3ameHe CTyzieHT IeMOHCTpUpYET ITyOOKue 3HaHUsI IPEeTyCMOTPEHHOTO IIporpam-
MO Marepuana, yMeeT YETKO, JJAKOHUYHO U JIOTHYECKH TOCIIEI0BATENIbHO OTBEYaTh Ha IOCTABIICHHbBIE
BOIIPOCHI.
—  TeOPETHYECKOE COZIEpKaHUE Kypca OCBOEHO, HEOOXOMMBIE MPAKTUYECKHE HaBBIKW PaboThl chopMUpO-
BAHBI, BHITTOHEHHBIE YIEOHBIC 3a/IaHKS COZIEpKaT He3HAYMTENbHBIE OMOKH. Ha sk3amene cryzieHt Jie-
MOHCTPHUpYET TBEPIOE 3HAHKSI OCHOBHOTO (IIPOrpaMMHOI0) MaTepualia, yMeeT YeTKO, IPaMOTHO, Oe3 Cy-
I1IECTBEHHBIX HETOYHOCTEH 0TBEYATh Ha IOCTABJICHHBIE BOIIPOCHL.
— TEOPETHUYECKOE COJEpKAHUE Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOIMMBIE MPAKTUYECKUE
HaBBIKU pabOThl chOpMUPOBAHBI YACTHUUHO, BHINOJIHEHHbIE YUeOHbIE 3aJjaHusl CoJepXkKar Ipy-
Oble ommnOku. Ha sk3ameHe CTyAeHT IeMOHCTPUpPYET 3HAaHUE TOJILKO OCHOBHOI'O MarepHala,
OTBETHl COZEPKAT HETOUYHOCTH, CIa00 apryMEHTHPOBaHbI, HApYyIIEHA I0OCIIEA0BATEIbHOCTh
U3JI0KEHUS MaTepuana.
«He 3auteno»:
— TEOpPeTHUYECKOE COJIepKaHHe Kypca HE OCBOCHO, HE0OXOAUMBbIE TPAKTUYECKHE HAaBBIKK pabOThI
He c(hOopMHUpOBaHbI, BHIIIOJHEHHBIE YUeOHbIE 3aJjaHUsl COAEpXKaT rpyOble OLIMOKH, AOMOJIHU-
TeJIbHAsi CaMOCTOsITeNbHAs padoTa HaJ MaTepuajoM Kypca He NMPHUBEAET K CYIIECTBEHHOMY
MOBBILICHUIO KaueCTBA BBINOJIHEHUS YUeOHbIX 3a1aHuil. Ha sk3aMeHe CTylIeHT 1eMOHCTpUpY-
€T He3HaHUE 3HAYUTENHbHON YacTH MPOrpaMMHOI0 MaTepuaia, CylleCTBEHHbIE OLUIMOKU B OT-
BETax Ha BOINPOCHI, HEYMEHHE OPUEHTUPOBATHCSA B MaTepuasie, HE3HAHUE OCHOBHBIX MOHSITHH
JUCLUIUIAHBI.

8. MaTtepuajJibHO-TeXHUYECKOe o0ecneyeHue JUCITUNIHUHBI
8.1. Tpe6oBaHus K MaTepHATBLHO-TEXHUYECKOMY 00ecredeHHI0
Munumanbao HeoOxomumbiid mis peanuzaruu OIIOIl mepedeHbp MaTepuaTbHO-TEXHHMYECKOTO
o0ecrieyeHns BKIIIOYAeT B ce0s: JIEKIIMOHHBIE ay TUTOpUU (000pY0BaHHBIE BUAECONPOECKIIMOHHBIM 000pY-
JIOBaHMEM JUIsl IPE3eHTalluM, CpeACTBAaMH 3BYKOBOCIIPOU3BEACHHMSI, SKPAaHOM U HMEIOIUE BbIXOJ B CETh
WHuTepHeT), MmOMeIIeHusT A NpPOBEIEHUs CEeMUHApCKUX M MPAKTHYECKUX 3aHATUH (00OpyIOBaHHBIE
y4eOHOM MeOelbi0), KOMIBIOTEPHBIE KIacChl U JIp.
ITpu npoBeneHNN 3aHATUH JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHH UCIOJIb3YIOTCSA:
JUIEH3UOHHOE MPOrpaMMHOE oOecIieueHue:
— Tponykret MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition Enter-
prise) moamucka (Open Value Subscription) Ne V 2123829;
— Kaspersky Endpoint Security Crangaptabiii Russian Edition Ne nmuniensun 17E0-180427-050836-
287-197,
— AltLinux (Anst O6pazoBanue 8) Ne AAA.0252.00;
— Academic MathCAD License;
— IIpoxgyxrst AUTODESK;
— apxuBarop 7z;
— (aiinoBslii Menemxep Far Manager;
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— Adobe Reader (cBob6oaHOE pacpocTpaHeHHe)
- MATLAB.
CTyIeHTBI UMEIOT JIOCTYI Yepe3 VHTepHeT 1oCTyl K eIMHOMY 00pa30BaTelIbHOMY MOPTaly, I/ie B

OTKPBITOM JIOCTYIIE UMEIOTCSI pECYPChl yueOHO-METOJMUECKOM JINTEPATYPhI, SBISIOIIUECS pa3paboTKaMu
Benyumux BY3oB Poccun.

8.2. OcoGenHocTH peaM3anvu JUCHUILUINHBI JJIs HHBAJM/I0B U JIUL C OTPAHNYEHHbIMH BO3MOKHO-
CTSIMH 310POBbS

1 cTyneHTOB C OrpaHUYEHHBIMH BO3MOYKHOCTSIMM 3/10pPOBbsl CO3[aHbl CIELUAJIbHBIE YCIOBUS
Ui TosTydeHust oOpa3oBaHMs. B 1mensx AOCTYmHOCTH MOJy4YeHMs BbICIIEro oOpa3oBaHMs IO 0Opa3oBa-
TEJBbHBIM IPOrpaMMaM MHBAJIUAAMHU U JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbSI YHUBEPCH-
TETOM obecrieunBaeTcs (ayqUuTOpHUs JJIsi CaMOCTOSTENIbHOW pabOThl U KOJUIEKTUBHOTO TOJIb30BAaHUS CIie-
LUAJIBHBIMU TEXHUYECKHUMHU CpeicTBaMM A oO0yueHus uHBanuaoB u qul ¢ OB3 B KBI'Y, aynuropus Ne
145 I'naBusiit kopnyc KBI'Y):

1. AnprepHaTtuBHas Bepcus opULIMAIbHOTO caiiTa B ceTH «HTepHEeT» Ui CIab0BUASIINX;

2. J1Jis MHBaIWIOB C HAPYIICHUSIMU 3peHHS (CITa00BUISIIIINE, CIICIIBIC):

—  TPHUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOLIETO 00yJaromeMycs HeoOX0AUMYI0 TOMOIIb, TyOIupoBa-
HUE BCIyX CIIPAaBOYHONW MH(POpPMAIMK O PACIIMCAHUU YUEOHBIX 3aHATHI; HAIUUUE CPEICTB JJIsl YCUIICHUS
OCTaTOYHOTO 3peHMs, OpaillieBCKON KOMIBIOTEPHON TEXHMKH, BUACOYBEJIWYMTEIEH, IPOrpaMM HEBU3Y-
QJIIBHOTO JIOCTyNa K MH(POPMAIHH, IPOTPaMM-CHHTE3aTOPOB PEUH U JIPYTUX TEXHUYECKHX CPEICTB Ipue-
Ma-Triepeauu yueOHo# nHpopmManuu B 10CTyIHbBIX (OpMax JUIsl CTYIEHTOB C HapyIEHUSIMU 3pEHMS;

—  3aJaHus U1 BBINOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM,;

—  I[IMChMEHHBbIE 33JJaHMsI BBIIOJIHAIOTCS Ha OyMare, IUKTYIOTCSl aCCUCTEHTY 00yJaromumcs;

31511 MHBaJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbsI 110 CIIyXY (cia0ociblia-
Me, TIIyXue):

— Ha 3ayeTe/PK3aMeHe MPUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMNA CTYIEHTY HEOOXOIUMYIO TEXHHUYe-
CKYyIO ITOMOIIb C yY€TOM HMHIUBUIYaJIbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHATh pabodee MecTo, mepe-
JIBUTaThCs, IPOYUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3alUChIBask O JUKTOBKY);

— 3aueT/3K3aMeH MPOBOAMTCS B MMCbMEHHOH (GopMme;

4. JIns WHBaJIWAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS, UMEIOLINX HaPYLICHUS
OTIOPHO-IBUTaTEIbHOIO anmapara, Co3JaHbl MaTepHaJIbHO-TEXHUUECKUE YCIOBHS, 00eCcIeunBaloIire BO3-
MOKHOCTb O€CHPEnsTCTBEHHOTO JOCTyNa 00y4yarouuxcsl B yueOHble IOMEIIeHUs], O0bEKTY MUTaHUs, Tya-
JIETHBIE U JpyTUE TIOMEIEHHs] YHUBEPCUTETA, a TaKkKe MPeObIBaHUS B YKa3aHHBIX MOMEIEHHUAX (HaTu4ne
pacIIMpeHHbIX IBEPHBIX POEMOB, IOPYUHEH U IPYTHX MPUCIIOCOOIEHUN).

— IMCHbMEHHBIEC 3aJIaHUS BBIMOJIHSIOTCS Ha KOMIIBIOTEPE CO CHELHAIM3HPOBAHHBIM IPOrPaMMHBIM
o0ecriedyeHneM UITH TUKTYIOTCSI aCCUCTEHTY;

— TI0 JKEJIaHHUIO CTYJCHTAa K3aMeH MIPOBOJMUTCA B YCTHOU (opMme.

OOyuaromuecs U3 4ucia JUI ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbsI 00€CIIEUEHBI JJIEK-
TPOHHBIMHU 00pa30BaTeNILHBIMU pecypcaMu B (opMax, aAalTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3J0POBbS.
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9. JIucTt nepeyTBep KAeHUs Padovyeid MPOrpaMMbl 1M CIUATINHbBI
PaGouas mporpamma:

onoopena Ha 2017/2018 yuebnsiii roa. ITporokon No 3acenanus Kadenpsl OT
«_» 20 T

B pabouyro nmporpaMMy BHECEHBI CIICAYIOIINE U3MECHCHUS:
1. B yactu pazaena «YueOHO-MeTOIMUYEeCKOE U HHGOPMALIMOHHOE 00€eCII€YeHUE TUCIUILIUHBD)

Pa3pabotunk nporpaMmsl

3aB. kadenpoii

onobpena Ha 2018/2019 yueOusiii ron. [Ipotokon No 3acenanus Kadenpsl OT
« _» 20 T

B pabouyto mporpaMMmy BHECEHBI CIICAYIOIINE U3MCHEHUS:
1. B yactu pazaena «YueOHO-MeTonuueckoe U HHGOPMAIIMOHHOE 00€eCIIeYeHUE TUCIUILIUHBD)

2. B yactu YII B cBsi3u ¢ yrBepxkaenreM [lopsiaka opraHu3ani U OCYIIEeCTBICHNs 00pa3oBaTeIbHOM Jie-
SITENBHOCTH 110 00Pa30BaTeIbHLIM IPOrpaMMaM BeICIIEro 00pa3oBaHusl, IporpaMMamM OakajgaBpuara,
IporpaMmam clieraganuTeTa, nporpaMm maructparypsl (IIpuka3z Munoopanayku Ne 301 ot 05.04.20171.)

PazpaboTuuk nporpaMmsl
3aB. kadeapoii

oxobpena Ha 2022/2023 yuebusiii roj. [Ipotokos Ne 3acelaHus kadepsl oT
«_» 20 T

B paGouyto mporpamMmy BHECEHBI CIEIYIOLINE N3MEHEHHUS:

Pa3paboTumnk mporpaMmsl
3aB. kadenpoit
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Pacnpenenenue 6a1ioB TEKyIero 1 pyoe:KkHOro KOHTPOJIS

Ipuiioxkenue

Cymma 6amioB

Ner/n B kortpons Obmas cymma 1-s1 Touka 2-51 TOUKa 3-51 TouKa
1 [Nocemenue 3anHsaTHA 10 10 6. 10 3 6. 1o 36. 10 406.
Texymuii KOHTPOJIb: 10 28 6. 10 9 6. 10 9 6. 1o 10 6.
2 BrImmorHeHME MPAaKTHYECKAX padoT 1o 18 6. 10 6 6. 10 6 0. 1o 6 0.
E;;“OHHCHHG CAMOCTOATEIBHRIX S~ | 010 10 106. | 0r01036. | 0101036, | or0n046.
Py6exxHbIil KOHTPOITH 10 27 6amios 10 9 6. 10 9 0. 10 9 0.
3 TECTHPOBAHNE ot 0 10 15 6. ot 0 10 5 ©. or 0 10 5 6. ot 0 10 5 0.
KOJIJIOKBUYM ot 0 10 12 6. ot 0 10 4 0. ot 0 10 4 6. ot 0 10 4 0.
4 Htoro cymma Tekymero u pyoe:xxHoro 1070 6. 1023 6. 1023 6. 10 24 6.

KOHTPOJIS
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