MHUHUCTEPCTBO HAYKU U BBICIHETI'O OBPA30OBAHUS
POCCHUHCKOMN ®EJEPALINU
denepanabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATENBHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus
«BOpOHEKCKHUIN TOCYJapCTBEHHBIM TEXHUYECKAN YHUBEPCUTET)

YTBEPA AR
Jleran Gaxynsrera HHQOPMATHOHHBIX
TexHONOrHH H KOMMBHTERHOA De30MacHICTH

= A TLEO, Iyees/
21 nexabps 2021

PABOYAS ITPOT'PAMMA
AUCHUIUIMHBI (MOIYJIs1)
«HedyeTkHe MHOKECTBA 1 HEHPOHHDLIE CETH»

Hanpasiaenue noaroroBku 09.04.01 NUudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA

Ipoduns (cneuuanuzanus) YnpaBieHUE TPOrPAMMHBIM HHXUHUPUHIOM

Kpasmduxanus BbINYCKHUKA Maructp
HopmaTuBHbIi nepuoa o0ydeHus 2 roja

®opma o0yuyenuss OuHas

I'ox Havana moaroroskm 2022 r.

A

ABTOpP(BI) MPOrpaMMBbI T.H. Henukona

3aBenyromuii kaenpon
JLY O denp g;%/
aBTOMATU3UPOBAHHBIX
Y BBIYHCJIUTEIbHBIX CUCTEM B.®. bapa6anon
/
G-
PykoBourens OITOIT I O.41. Kpagerr
/

Boponex 2021



1. IEJHU ¥ 3AJAYN JUCIATIINHBI

1.1. Ileau AMCUMIIMHBI

[lenb TUCHMIUIMHBI COCTOMT B MPUOOPETEHUU CTYJEHTAMH 3HAHHWM MO0 TEOpUU
HEUYETKUX MHOXXECTB, OCBOCHUH METOJI0B HEYETKON JIOTUKU U TEOPUU HEUPOHHBIX Ce-
Tel, (OPMUPYIOIINX HOBBIE MOJIXO0JbI K aHAINU3y M MOJCIUPOBAHUIO MPAKTUYECKUX
3a/1a4, BOSHUKAIOIIMX MIPU UCCIEIOBAHUU BBIUUCIUTEIIbHBIX CUCTEM U CETEH.

1.2. 3apaum oCBOEHHUS AMCHMILIMHBI

3agauu OCBOCHUS JUCHMILIMHBI CIETYIOLIUE:

- O3HAKOMUTbH CTYJEHTOB C OCHOBHBIMHU IMOHSTHUSIMU TE€OPUH HEYETKUX MHO-
J)KECTB, HEUETKON MaTEeMaTUKH;

- 03HAKOMHTh CTYJICHTOB C OCHOBHBIMU KJIaCCaMU W IPUHIIUIIAMH OOYyYCHUS
HEUPOHHBIX CETEH, KaK TPAJAUIIMOHHBIX, TAK 1 OCHOBAaHHBIX Ha HEYETKOM JIOTHUKE;

- chopMHUpPOBATH Y CTYJICHTOB IIPAKTUYECKHUE HABBIKH I10 HMCIIOJIB30BAHUIO TIPO-
rpamMM MOJECIUPOBAHUS HEUPOHHBIX CETEH ISl pEIICHUS TPAKTUUECKUX 3a/1a4.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Hucuurnnaa «HeyeTkne MHOKECTBA U HEMPOHHBIE CETH» OTHOCHUTCS K JIHC-
[UTIIMHAM 9acTd, GOPMHUPYEMON ydacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUH (Iuc-
UIUIMHA 110 BBIOOPY) Os0Kka b.1 yueGHOro niana.

3. HEPEYEHD IINTIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUS 110 AUC-
HUITJIMHE

[Ipouiecc uzyuenus aucuuiinHbl «HedeTkne MHOKECTBA M HEMPOHHBIE CETH»
HarpanjeH Ha (OPMUPOBAHUE CIETYIOUUX KOMIIETEHIU:

[1K-4 - CnocobeH pa3pabaThiBaTh MPOTPaMMHBIE CUCTEMBI C MPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUN U MHCTPYMEHTAIILHBIX CPEACTB

[1K-6 - CnocobeH npuMeHATh MaTeMaTUYECKHU armapaT B IPOrpaMMHOM HH-
KUHUPUHTE

Komnerenuus Pe3yabTarhl 00y4eHusi, XapaKTepu3yomme
c)opMHUPOBAHHOCTH KOMIIETEHIIUHN

I1IK-4 3HATh

OCHOBHBIE OIPEJICICHUSI TEOPUU HEUETKUX MHOKECTB U HE-
YETKOW JIOTUKH, HEMPOHHBIX CEeTeM, HX 00JIacTU MPUMEHE-
HUS, TEXHOJIOTUIO CO3JaHUSI U UCIOJb30BAHUS HEWPOHHBIX
CETEH, IMPUHIUIBI MOJCIUPOBAHUS HEUETKOMN JIOTUKHU U HEM-
POHHBIX CETEH IJIA PElICHUs 3a/a4 YNPaBICHUS MPOrpaMm-
HOW WH)KEHEPUEH.

YMeTh

pa3pabaThiBaTh MPOTPAMMHEIE CPEACTBA C MPUMEHEHHUEM




MOJIEJIEW HEYETKOM JIOTUKUA, HEUPOHHBIX CETEH.

Baanets

HaBBIKAMU TOCTPOEHUS M OOYYEHHUS HMCKYCCTBEHHBIX HEM-
POHHBIX CeTel; HaBbIKaMU (HOPMHUPOBAHUS CUCTEM HEYETKO-
I'0 JIOTHYECKOT'O BBIBOA

I1K-6 3HaTH

MIPOrpPaMMHBIE CPEACTBA JJII MOJCIMPOBAHUS HEUYETKHUX
MHOXECTB U CO3JaHHsI HEMPOHHBIX CETEH, NHCTPYMEHTAJIb-
HbIC WHTETPHUPOBAHHBIC MPOTPAMMHBIE CpEIbl pa3padoTUh-
KOB JUJIsl IPUMEHEHUS MOJENIEH HEYETKUX MHOYKECTB U HEW-
POHHBIX CETEMN.

YMeThb

MOJIb30BAThCS allapaTHBIMUA CPEACTBAMU  CO3/1aHUS HEW-
POHHBIX CETEHl M HEUYETKUX JIOTMYECKMX MOJCJIEH TpHu pe-
HICHWM 33/1a4 YIIPABJICHUS TPOTPAMMHBIM UHKUHUPUHTOM.
Bnaners

HABBIKAMH TIOCTPOCHHSI M OOyYEHHsI MCKYCCTBEHHBIX HEM-
POHHBIX CETEi; HaBbIKaMU (POPMUPOBAHUS CUCTEM HEUETKO-
ro JIOTUYECKOTO BBIBOJA, PA3JIMYHBIX CTPATETMM BBIBOJIA
3HAHWIN U 0OBSICHEHUS TIOJTYICHHBIX PE3yJIbTaTOB.

4. OFBEM JUCHUIIJIMHBI (MOAYJIS)
OO6mas TpyI0€MKOCTh AUCIUILINHBI «HedueTkrne MHOXKeCTBa U HEMPOHHBIE Ce-
TH)» COCTAaBJIAET 4 3aUE€THBIX €IUHUILIEI.

Pacripenenenne Tpy10€MKOCTH JAUCHUIUIMHBI 110 BUAAM 3aHATHH

Ounasi popma 00yueHust

Bup yueGHol paboThI Bcero CemecTphl
4acoB 2
AyauTopHbIe 3aHATHS (BCEr0) 72 72
B Tom uucre:
Jlexun 36 36
ITpakTuyeckue 3anstus (I13)
JlaGopatopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi padora 72 72
Kypcogoii mpoekTt (padoTa) (ecThb, HET) €CTh €CTh
KontpoarsHas padota (ecThb, HET) HET HET
Bua npoMmexxyTodHoi aTTecTanuu (3a4eT, 3a- 3aserc | 3averc
YET C OL[EHKOMU, HK3aMEH) OHEHIEOH | OHenon

OO6mr1ast Tpy10€MKOCTh gac 144 144
3ad. efl. 4 4




5. COJAEPY)KAHME JUCLHUTIIAHBI (MOJIY.JIST)

5.1 Conep:xaHue pa3eoB IMCHMILUIMHBI U pacnpeaejeHue TPy10eMKOCTH

10 BHJIaM 3aHATHH

ouHasi popma o0ydeHust

[MpHIMIBl TOMO00US CUCTEM U MO-
nexer cucteM. Hederkast kiaccu-
¢ukanus. MeToasl HEYETKOTO
MOJICIIUPOBAHUS

Ne HaumMeHoBaHue TeMbl Copnepixanue paszena Jlexn IIpax JIa6. CPC Bcero,
/11 3aH. 3aH. qac
1 | Teopuss  HeueT- | BOBHUKHOBEHHE HEYETKUX MHO-
KMX  MHOXECTB, | )kecTB. COBpEMEHHBIE TEHIACHIINHI
omnepanunu HaJ | HCIIOJIb30BaHUS HCYCTKUX MHO-
HHUMHU. JKECTB B CO3/IaHUU HWHTETPUPO-
BaHHBIX WH(GOPMAIMOHHBIX CHC-
4 8 12
teM. Heuerkas normka. Msrkue
BRIUMCIICHHSA. JIMHrBHUCTHYECKas
HeomnpeneneHHoCTb.  OCHOBHBIE
TUTBI PYHKIMHA MTPUHAIIECKHOCTH.
HedeTkue oTHOMmIEHUS
2 Heuerkas u | OnpeneneHusT HEYETKOW U JIMH-
JIMHTBUCTUYECKAsl | TBUCTUYECKON mepeMeHHbIX. He-
nepemeHHble. He- | ueTkue BeNWYUHBI, YHClIa U WH- 4 6 ] 13
YETKUE BEJIUYU- | TEPBAJIbl. TPEyrojabHble HEYETKUE
HbI, YMCJa W WH- | YACNA U TpamnelueBUJIHbIE HEYeT-
TEepPBAJIbI KUE MHTEPBAJIbI
3 OcHoBbl ~ HeueT- | [loHaTHe HEYETKOro BBICKA3bIBa-
KO JIOTUKH HUS U HEYETKOro npeaukara. He-
yeTkue npeaukatbl. OCHOBHBIE
JIOTUYECKHE OIMepaluu C HeYeT-
KHMH BBICKa3bpIBaHUSIMH. Jlornde- 4 8 12
CKO€ OTpUIIaHUE HEYETKUX BBICKA-
3pIBaHuil. HeueTkas KOHBIOHKIINS
u au3bloHKIUS. HedeTkas um-
TUTMKAITS.
4 | Cucrempl HeueT- | bazoBas apXMTEKTypa CUCTEM He-
KOTO BBIBOJIA 4eTKOro BbIBOAA. OCHOBHBIC 3Ta-
bl HEYETKOro BhIBoAa. Popmu-
poBaHue 0a3bl MpaBUJI CUCTEM He- | 4 6 8 18
geTkoro BbiBoja. Mdaz3uduxarnms.
Hedazzudukanuss OcCHOBHBIE ai-
TOPUTMBI HEYETKOT'O BBIBOJIA.
5 Heuerkne wMogme- | Tunel HedeTkux Moxmeneu [ no-
b0 OalbHBIC M JIOKAJIbHBIE HEUETKUE
Mojaenu. Heuerkue MynbTHMOze-
mu.  Heliponeduerkue  mopnenw.
AJIbTepHATUBHbBIE MO/ICIIH. 4 ] 12




TexHomornu Ma-
NIMHHOTO 00yue-
HUSL. Monpenu
MAIIMHHOTO 00Yy-
YeHHUS.

OcHOBHbBIE TOHSTUS TEOPUU Ma-
IIMHHOTO OO0Yy4YeHUus: MpoOIeMBbl,
peliaeMble METOAaMH MAIIMHHOTO
0o0y4eHHs, MOJIENHU MAIIMHHOTO
oOy4eHus1 (reoMeTpuuYecKue, Be-
POSITHOCTHBIE, JIOTUYECKUE), TPHU-
3Haku. KonmentyansHOE o0O0y4e-
HUE: MPOCTPAHCTBO THIIOTE3, IO-
UCK B TMPOCTPAHCTBE THUIIOTE3,
00y4aeMoCTh, OIICHKa KayecTBa
peuieHus 3aaayu. J[peBoBUAHBIE,
JMHEWHBIC, BEPOSTHOCTHBIC, HE-
YeTKHe,

HEUPOCETEBBIE MOJEIH, MOJEIU
Ha OocHOBe mpaBwi. [IpumeHenue
MoOJIeJIell MAaIIMHHOTO O0y4YeHHS
JUIS peulieHus 3ajad Kiaccuduxa-
IIUH, PETPECCUH U KIJIacTepU3alnu.
bunapHas ©  MHOrokjaccoBas
KJIacCu(pUKaIus. ['mybunHOE
oOyueHue.

18

[TonsTue HEW-
pOHHOW ceTH, €€
(GyHKIIHOHUPOBA-
HUEe W OOydeHHe.
Knaccudukanus

HEUPOHHBIX CETen

Hctopus uccnenoBanust B obac-
TH HEUPOHHBIX ceTed. buomoru-
yeckuil HelpoH. CrpykTypa H
(GYHKIIMOHUPOBAHHE HCKYCCTBEH-
Horo Herpona. [locranoBka 3ana-
yi 0Oy4YeHHUs] HEUPOHHOU CETH.
Knaccudukanuss HeWpoOHHBIX ce-
Te WM ux cBolcTBa. DPdekTus-
HOCTb HEHPOHHBIX ceTeil. MHOoro-
cioiiHasg HeWpoHHas ceTb. Kpyr
3a/a4, PEIIAEMBbIX C IOMOILBIO
HEUpOHHBIX ceTed. Pemenue 3a-
a4y Kiaccu(UKaluy, paclo3Ha-
BaHUs 00pa30B, MPOTHO3UPOBAHUS
U YOPAaBIECHHUS C MOMOLIBIO YKa-
3aHHBIX KJIACCOB HEHPOHHBIX Ce-
TEH.

18

CrangapTHbie
apXUTEKTYPEI
HEUPOHHBIX  Ce-
TEH.

MeToapl U anropuTMbl 00Y4YEHHUS
HCKYCCTBEHHBIX HEHPOHHBIX Ce-
Teil. MccnegoBanue mnepcenTpoH-
HBIX CeTell, aNropuT™M 0OpaTHOTrO
pacmipocTpaneHus ommuoku. Hc-
CIIEIOBAaHKUE paJUAIbHBIX Oa3wuc-
HBIX CeTel O0IIero BUIa.

18

I'ubpunnbie Heli-
POHHBIE CETH

Heuerkuili HelipoH. ApXHUTEKTypa
He4YeTKOW (THOpUAHON) HEHPOH-
Hoi cetu. OOyueHue rubpuAHON
HeWpoHHOU ceTu. Pemienue 3ana-
YU KJIACCU(PHUKAIMUA C TOMOIIBIO
TUOpUTHON HEHPOHHOM CETH.

18

Hroro

36

36

72

144




5.2 Ilepeuyennb 1a00paTOPHBIX padoT

1. MoaenupoBaHue MPOIECCOB W SIBJICHUM C MOMOIIBIO afnmapaTa TEOpUU He-
YETKUX MHOKECTB.

2. MopaenupoBaHUE MTPOCTEUIIIECH CUCTEMBI HEUETKOTO BBIBOJIA.

3. IlocTpoeHre HEYETKON MPOTYKIIMOHHOM MOAEH. 3aaHUe HEUETKOCTH, MPO-
HEeyp arperupoBaHusl, aKTUBU3ALIMK, aKKYMYJIUPOBAHUs, IPUBEICHUE K YETKOCTU U
napaMeTpudeCcKor ONTUMHU3AIMU KOHEUYHON 0a3bl HEUETKUX MPaBUII.

4. MopaenupoBaHue, MPOrpaMMHUPOBAHKUE U UCCIIECOBAHUE BO3MOKHOCTEH
MPOCTEHIIEro MEepUENTPOHHOIO HEUPOHA.

5. MogenupoBanue u 00yueHue ceTu 00paTHOrO PACIIPOCTPAHEHHUSL.

6. MonenupoBanre u 00ydeHrne HEHPO-HEYETKON CETH PaCcIIPOCTPAHCHHUS.

6. NIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHU ¢ yU4eOHBIM MIAHOM OCBOSHHWE AUCIMILINHBI ITPEeyCMaTpUBaeT

BBITIOJTHEHHE KYPCOBOTO IIPOEKTa B 2 CEMECTPE.
[IpuMepHast TeMaTHKa KypcoOBOTO MpoeKTa (paboThl):
«Pa3paboTka HEHPOHHOM ceTH (110 BapUaAHTY)»

3anmaum, pemaeMble P BBHITTOJIHEHUU KyPCOBOTO MPOEKTA:

* IPOBECTU aHAJIU3 MPEeIMETHOM 00JacTH, MOCTaBUTh 3a]auy, BbIOpaTh Hanbo-
Jiee ONTUMAJIbHBIN IyTh €€ PEIICHNUS;

* HCIOJIb30BAaTh TEXHOJIOTHIO Pa3pabOTKU aJfOPUTMOB U MPOTpamMM, Ha OJTHOM
U3 QITOPUTMUYECKHUX MPOLEAYPHBIX S3bIKOB MPOrPAaMMHUPOBAHHUS BBICOKOTO YPOBHS
peain30BaTh NOCTABICHHYIO 3a/1a4y;

* IPOBEPUTH KOPPEKTHOCTDH U 3PPEKTUBHOCTH MPOESKTHOTO PEIICHUS;

* IIPH COCTABJICHUU TIOSICHUTEIILHON 3alMUCKH PYKOBOJICTBOBATHCS OCHOBHBIMU
cTannapTamu EQuHON CUCTeMBI IPOTpaMMHONM JOKYMEHTAIUH.

KypcoBoii mpoekt BkIO4aeT B cebs rpaduvecKyl0 4YacTb M PacueTHO-
MOSICHUTEIIFHYIO 3aIHCKY.

Y4eOHBIM IIaHOM 10 JUucIUIUINHE «HeueTkrne MHOYKECTBA M HEUPOHHBIE CETHY
HE TIPEyCMOTPEHO BHITIOJHEHNE KOHTPOJIBHON paboThl (KOHTPOJIBHBIX padoT) B 2 ce-
MECTpe.

7. OHEHOYHBIE MATEPHUAJIBI V1A NPOBEJAEHUA ITIPOMEXYTOY-
HOU ATTECTALINAU OBYYAIOIIIUXCA ITO AUCHUITJIMHE

7.1. Onucanmne nokaszaresje ¥ KpUTeprueB OLECHUBAHUSA KOMIICTEHIUH HA
Pa3IMYHBIX dTanax uX GopMUPOBaAHMS, ONNMCAHME IIKAJ OLCHUBAHUSA

7.1.1 JTan TeKyero KOHTPOJIA

Pe3ynbTaThl TEKyIIEro KOHTPOJIS 3HAHUM U MEKCECCUOHHOW aTTECTAlluu Olie-
HUBAIOTCS 10 CIEAYIONIEH cUCTEME:

«aTTECTOBAHY;

«HE aTTeCTOBAH.



Kommnerenuust | Pesyabtarst obyuenns, xa- Kputepuu ATTecTOBaH He aTTecTroBan
PaKTepusymue OlleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIe-
TEHIHH
I1K-4 3HaTh OCHOBHBIE oOIlpe-| AKTHBHas paboTa Ha 3aHs-| BrImosHeHue pa- Heseimonuenue

JICJICHUS T€OPUU HEYETKUX
MHOKECTB M  HEYETKOU
JIOTUKH, HEHPOHHBIX Ce-
Tel, WX 00JacTH MpHMe-
HEHUS, TEXHOJIOTHIO CO3-
JaHUA W HWCIOJIb30BAHUS
HEUPOH-HBIX CeTeU, MpHUH-
ITAITBI MOJICITUPOBAHUS
HEYETKOH JIOTMKM U HEH-
POHHBIX ceTed Ayd pere-
HUS  3a7ad  yIpaBIICHHUS
MPOrpaMMHON HH>KEHEPH-
el.

THSIX, OTBETHl Ha TEOpeTHYe-
CKHE BONPOCHI TPH 3aluTe
71a00paTOPHBIX padoT

00T B CPOK, TIpeay-
CMOTpPEHHBIH B pa-
60umnx mporpamMMax

paboT B CpoOK, npe-
JTyCMOTPEHHBIH B
paboumx mporpam-
Max

YMers paspabaThIBaTh
NPOTrpaMMHBIE  CPE/ICTBA
C IpUMEHEHUEM MOJIeNeH
HEUYETKOW JIOTWKH, HEH-

Pemenne  craHmapTHBIX
MPaKTUYCCKUX 3a7ad IpH
BBHIMOJTHEHUH  JTabopaTop-
HBIX paboT, OTBEYaeT Ha

Brimonnenue pa-
00T B CpPOK, TIpeAy-
CMOTpPEHHBIH B
pabounx mporpam-

Hesbimonnenue
pabor B cpok, mpe-
JIyCMOTPEHHBIH B
paboumx mpo-

POHHBIX CETeH. TEOPETUIECKUE BOITPOCHI Max rpaMmax
TIPH 3aIIUTe TA00PATOPHBIX
paboT, HarMCaHUue KypCOBO-
TO MPOEKTA
Bnaners HaBBIKAMH Pemenne npukiaaHbIx Brimonuenue pa- HesBrimonnenue

MTOCTPOCHHSI U OOyYEHUS
HUCKYCCTBEHHBIX HEUpPOH-

3aj7la4 B KOHKPETHOM Mpei-
METHO# 00J1aCTH, BEITOIHE-

00T B CPOK, TIpey-
CMOTpPEHHBIN B

paboT B CPOK, Tpe-
JIYyCMOTpPEHHBIN B

HBIX CeTeif; HaBBIKAMM | HHE IUIaHa padoT 1o pa3pa- | pabouux mporpam- | paboymx Ipo-
(dopMupoBaHUsT cHCTEM | OOTKE KypcOBOTO ITPOEKTa Max rpamMMax
HEYETKOTO JIOTUYECKOTO
BBIBOJIA

IIK-6 3HaTh nporpaMMHble, AKTHBHasi pabora Ha 3a- Brimonnenue pa- Hesrimonuenue
CpeAcTBa ISl MOJEJMPO- HATHSX, OTBETHI Ha Teope- | OOT B CPOK, mpeay- | paboT B CpoK, mpe-
BaHWsS HEYETKHX MHO-{ THYECKHE BONPOCHI MpPHU | CMOTPECHHBIH B JYCMOTPEHHBIH B
JKECTB W CO3JaHMs HEW- 3ammre JabopaTopHBIX pa- | paboumx mporpam- | pabodux mpo-
POHHBIX CeTeH, WHCTpy- OOT Max rpamMMmax
MEHTaJIbHBIE MHTETPUPO-
BaHHBIC MpOTpaMMHBIE
cpenbl pa3pa-00TIYHKOB
JUIsl TIPUMEHEHUSI MoJeleH
HEYCTKHX MHOXECTB H
HEHPOHHBIX ceTeil.

YMeTp  MOJb30BaTHCS Pemenne  craHmapTHBIX Brmmonnenue pa- Hesrimonnenue

anmnmapatHbIMHU CpEACTBA-
MU CO3aaHUsA HeﬁpOH-
HBIX CETed M HEYETKHX

MPaKTUYCCKUX 3a7ad  IpH
BBHIMOJTHEHUH  JTabopaTop-
HBIX paboT, OTBEYaeT Ha

00T B CPOK, TIpeAy-
CMOTpPEHHBIH B
pabounx mporpam-

pabor B cpok, npe-
JIyCMOTpPEHHBIH B
paboumx mpo-

JIOTHYECKUX Moeliel | TeopeTHIeCKue BOTIPOCHI | Max rpaMmax
NpU  pemieHuH  3a7ad | MpH 3alluTe Ja0opaTOPHBIX
YOpaBJICHUST TIpOTpamMM- | paboT, HalMCaHUEe KypCOBO-
HBIM HH)KHHUPHHTOM. TO MPOEKTA
Bnaners HaBBIKAMH Pemienne npukiaaHbIx Brimonuenue pa- HesBrimonnenue

MTOCTPOCHHSI U OOyYEHUS
HUCKYCCTBEHHBIX HEUpPOH-
HBIX CeTel; HaBBIKAMH
(hOpMHUpPOBaHUS  CHUCTEM
HE-YETKOTO JIOTUIECKOTO
BEIBO/IA, Pa3IHYHBIX
CTpaTeruii BBI-BOJA 3HA-
HUIl U OOBSICHEHUS TIIO-

JyYCHHBIX PE3yNbTATOB.

3aj71a4 B KOHKPETHOM mpei-
METHO# 00J1aCTH, BEITOIHE-
HHE IUTaHa paboT mo pa3pa-
0OTKEe KypCOBOTO MPOCKTA

00T B CPOK, TIpey-
CMOTpPEHHBIN B
pabounx mporpam-
Max

paboT B CPOK, Tpe-
JIYyCMOTPEHHBIN B
paboumx mpo-
rpaMmmax




7.1.2 JTan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbpTaThl MPOMEKYTOYHOTO KOHTPOJISI 3HAHUU OIICHUBAIOTCS B 2 CEMECTpe
JU1s OYHOU (POpMBI 0OYUEHUSI IO CUCTEME:

«OTJIMYHO»,
«XOPpOoUIO»;

«KYAOBJICTBOPUTCIIBHO»,
CKHCYOOBJICTBOPHUTCIILHO).

Komnerenuus| PesyabraThl 00yuenusi, | Kpurepuu Otinyno Xopomo YaoBa Heynosa
XapakTepusylouue OLlCHUBAHHUA
chopMHpPOBAHHOCTH
KOMIETeHIHH
[IK-4 pHaTh OCHOBHBIC oOmpe- Tect Brinonnenue Brinonnenue | BrinonHnenue B tecte menee
ICJICHUS. TEOPUHU HEYET- recta Ha 90-100%| tecta Ha 80- | Tecta Ha 70-80% | 70% mpaBunb-
KMX MHOXECTB U HEYET- 90% HBIX OTBETOB
kol noruku, HeWpoH-
HBIX ceTel, MX obJiacTu
IPUMEHEHUs, TEXHOJO-
'MIO CO3JAHMSI M HC-
0JIb30BaHUA  HEWUPOH-
HBIX CETEW, IPUHLIMIIBI
MOZIETTUPOBAHUSI HEYeT-
KO JIOTUKU M HEUpOH-
HBIX ceTell anst perie-
HUSL 3a/a4  yOpaBiICHUS
TPOrpaMMHOM HHKEHE-
DHEH.
VYMmeth paszpabarsiBath | Pernenue 3agaun pemens!| [Ipogemonct- | IlpomemoHncT- 3amaun  He
NPOTPaMMHBIE  Cpell- |CTAaHOAPTHBIX |B MOJHOM OOBE-| pUPOBaH BEp-| pUPOBAaH  BEp- | PEIICHBI
CTBA C IPUMEHEHHUEM |IpaKTHYE- M€ U TOJIy4EHbI| HBI XOX pe-| Hbll XoX pelue-
Mozenei HEYETKOU |CKHX 3a7ad BEpHBIC OTBETHl | IIEHWS, HO He| HUSI B  OOJb-
JIOTUKH, HEUPOHHBIX MIOJIy4EH Bep-| LIMHCTBE 3a1a4
ceTeil. Hbl€  OTBETHI
BO BCEX 3aja-
yax
Brnagers  HaBbikamu | Pemenue 3amaun pemiensl| [Ipogemonct- | IIponeMoHCT- 3amaun  He
MOCTPOCHUS M 00yde- | IpUKIaf- B MOJHOM OOBE-| pUPOBaH BEp-| PUPOBAH  BEp- | PEIICHEI
HUSI HUCKYCCTBEHHBIX | HBIX 3aJlad B (M€ W TOJy4Y€HBI| HBI XOJ pe-| HbI XOJ perie-
HEHPOHHBIX CeTel; | KOHKPETHOM |BepHBIC OTBETH | IICHUSA, HO HE| HUI B  0OJb-
HaBBIKAMU  (POPMHUPO- | TIPEAMETHOU MOJIy4YeH Bep-| IMIMHCTBE 3a]a4
BaHUS CHCTEM HEUYeT- | 00JacTH Hbl€  OTBETHI
KOIo JIOTUYECKOTO BO BCEX 3aja-
BBIBOJIA yax
TIK-6 3HaTh MpPOrpaMMHEIE Tect Brinonuenue Brimonnenue | Brinonnenue B Tecte me-
cpenctBa Uil MoJe- TecTa Ha 90- TecTa Ha 80- Tecta Ha 70- Hee 70% mipa-
JUPOBaHUS HEYETKHUX 100% 90% 80% BUJIBHBIX OT-
MHOKECTB U CO3JaHMs BETOB
HEHPOHHBIX ceTel,
WHCTPpYMEHTAJIbHBIE
WHTETPUPOBAHHBIE
MpPOrpaMMHBIE  CpEbl
pa3paboTYMKOB IS
MpPUMEHEHUs Mojeneit
HEYETKMX MHOYKECTB U
HEWPOHHBIX CETEH.
VYMeTh mnoiab3oBaThes |Perenne 3amaun pemensl | [IpoxeMon- TIponemoncT- 3amaun HE
amnmmapaTHBIMA CPEJCT- |CTAHAAPTHHIX B IMOTHOM O0B- | CTPUPOBaH pUpOBaH  Bep- | pELIEHbI
BaMH CO3/]aHUS HEW- |[paKThue- eMe W ToJiyde- | BEpHBIA XOJ | HbIM XOJ pere-
POHHBIX CETEl M He- |CKUX 3a1ay HBI BEpHBIC | pelICHHs, HO | HUI B  OOJb-

YCTKHUX JIOTUYCCKHUX

OTBCTEI

HC  TIOJYYCH

IIWHCTBEC 3a1a4




Mojenel mpu pemie- BEpHbIE OTBe-

HUW 3a7ad ymOpaBlie- TBl BO BCEX

HUS MPOrPaMMHBIM 3a7a4ax

WHXHHUPHUHTOM.

Bnanets HaBbIKamMHu |Perenne 3amaun pemensl | [IpomeMon- IIponemoncT- Bamaun HE
MOCTPOCHUS W O00yde- |MPUKIAIAHBIX |B TOITHOM O0B- | CTPUpPOBAH pUpOBaH  Bep- | peHICHBI
HUS WCKYCCTBEHHBIX |3a7ad B KOH- |[€eM€ W TOdydYe- | BEpHBIM XOJ | HBIM XOJX pelle-
HEUPOHHBIX ceTei; |KpeTHoM HBI BEpHBIC | pEIICHWs, HO | HUI B  0OJb-
HaBBIKAMU  (POPMHUPO- |IIPEIMETHOW |OTBETHI HE TIOJIyYEH | HMIMHCTBE 3a[a4

BaHHsA CHCTEM HeueT- |00iacTu BEpHBIE OTBe-

KOTO JIOTUYECKOTO TBl BO BCEX

BBIBOJIA,  PA3IUYHBIX 3a7a4ax

CTpaTeruit BBIBOJIA

3HAHWH U OOBSICHEHUS

MOJTYYEHHBIX PE3yJTb-

TaToB.

7.2 IlpuMepHblii epeYyeHb OIEHOYHBIX CPeACTB (THNMOBbIE KOHTPOJbHbIE
3aJaHUsl WIHM MHbIE MaTepHuaJibl, HeOOX0AMMBbIE 1JIf OLCHKU 3HAHUI, YMEHUI,
HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH)

7.2.1 IllpumepHbIiA MepevYeHb 3aJaHUI /151 MOATOTOBKH K TECTUPOBAHUIO
3aoanue #1
Heuemxum muodcecmeom Hazvleaemcesi:

+ (1) cosoxynnocms nap {<x,uAd(x)>|x € U}

(2) MHOMICECMB0 3HAUEHUU PYHKYUU NPUHAOTIEIHCHOCTIU

(3) mHOIICECMBO DNIEMEHMO8, Ubsl 8EPOSIMHOCIL 00A0AHUS OAHHBIM C8OLCHI-
60M DobULe HYA

3aoanue #2

O-YPOBHEM HeUemKo20 MHOMcecmea A Hazvleaemcsi:

+(1) mHOXMICECMBO 6CEX d/IeMEHMO8, CMeneHb NPUHAONEHCHOCMU KOMOPbIX
MHOdHCecmsy A He MeHble o,

(2) MHOJICECMBO BCEX DIEMEHMO8, CMeneHb NPUHAOLEHCHOCMU KOMOPbIX
MHOdHcecmBy A bonvue o

(3) mHOXMCECMBO 6CEX D/IEMEHMO8, CMeneHb NPUHAONEHCHOCU KOMOPbIX
MHOdHCcecmsy A ne bonvuue o

(4) mHOdCECMBO BCEX DllEMEHmMO8, CMeneHb NPUHAOIEHCHOCMU KOMOPbIX
MHOdHCecmsy A pasHa a

3aoanue #3

Heuemxum omnowenuem Hazvl8aemcsi...

(1) Komno3uyus HeyemKUxX MHONCECME

(2) OexapmoBo npousgedenue HeuemKux MHONCEeCma

(3) noomuodcecmeo Oexapmosa NPouU3BeOeHUsi HeUemKUx MHONCeCma

+(4) Heuemkoe NOOMHOICECBO OeKAPMOBA NPOU3BEOCHUST UYeMKUX MHO-
aHcecms

3aoanue #4




Ha pucynxe nokaszamvi epaguxu yHKyuu npuHaoieircHocmu Heuemkux MHo-
arcecms - «Bvicoxuii pocmy» u - « Cpeonuii pocmy. Onpedenums cmenetnv npu-
Haonedxchocmu yenosexka pocmom 180 cm k nepsomy (u, /180) u émopomy

(up /180) mHoscecmeam.

[
L

180 Poct. cM

(1) 114 /180 = uz /180 =min {0.75, 1}

(2) 114 /180 = up /180 =max {0.75, 1}

(3) 114 /180 = up /180 =0.5%( 14 /180 + uz /180)=0.875
+(4) 14 /180 =0.75, g /180=1

3aoanue #5
Kaxumu ceovicmeamu donxcna obnraoams t-nopma?
+(1) xommymamusnocmo
+(2) accoyuamusnocmo
(3) oucmpubymusrocmo
(4) uoemnomenmuocmo
+(5) oepanuuennocmo
+(6) monomonHocmb
(7) HenpepwvigHOCHb

3aoanue #6

Ymo aensemcs MHO#CeCmMEoM 3HAYEHUU TUHSBUCUYECKOU NePeMEHHOU?
(1) mHoIICECMBO HEUemKUX NnepeMeHHbIX

(2) MHOIICECNBO CNI08 eCMeCMBEHHO20 SA3bIKA

+(3) mepm-mHoIHCECMBO

(4) mHodICECMBO DYHKYUL NPUHAONEHCHOCTIU

3aoanue #7

Cemanmuuyeckoe npaguio ONUCHIBAEm.

(1) npoyedypy nopodrcoenuss HOBbIX 3HAYEHUU TUHSBUCTIUYECKOU NePeMEeHHOU
+(2) npoyedypy sbluucieHUsi CMbLCAA TUHBUCTIUYECKUX 3HAYEHULL

(3) npoyedypy nocmpoeHnust TUH2UCTNUYECKOU NePEeMEHHOU

(4) npoyedypy eviuucienus 3Ha4eHUll TUHSBUCMUYECKOU NePEeMEHHO

3aoanue #8
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mu?

Heuemxoe uucno nazvieaemcs YHUMOOANbHbIM, €CIU.

(1) eco ebicoma pasna eounuye

+(2) cywecmsyem eOuncmeeHHas MO4Kd, cmenenb NPUHAONIEHCHOCMU KOMO-
POl OGHHOMY HEeUeMmKOMY YUCTY PABHA eOUHUYe

(3) cywecmayem eOuHCmeeHHAsk MOYKA, CIMeneHb NPUHAOLEHCHOCMU KOMOPOLL
OaHHOMY HeYemKOM) HUCTLY Oolblie, Yem cmenedb NPUHAOLEHCHOCMU BCeX
OCMANbHBIX MOYEK

3aoanue #9

Kaxue u3 cnedyrowux 6vbicKa3vl8anuil MONCHO DOPMAIU3086amsb HeUemKUM
Mpey20abHbIM YUCTIOM?

+(1) "oxono 5"

(2) "ne menvue 5"

(3) "nemnoeo 6onvute 5"

+(4) "npubrusumenvro pagno 5"
(5) "meoxncoy 5 u 6"

3aoanue #10

Kax nazvieaemcs cucmema newemkux npasun muna Al wumu A2 u/unu ...
u/unu Am, mo Bl u/unu ... u/unu Bn?

+(1) neuemkoti 6a301i OAHHBIX

(2) HeuemKoU SIKCHEPMHOL CUCTEMOU

(3) popmanuzayueii npoyecca Heuemkoco 6618600a

7.2.2 IllpuMepHbIii epeYyeHb 3aJaHUI IS PelIeHUs] CTAHAAPTHBIX 3a1a4
3aoanue #1

Umo sensemcs 6X000M UCKYCCMBEHHO20 HelpoHa?

+(1) mHOXMICECMBO CUCHAN08

(2) eOuncmeeHmblll CueHal

(3) secosvie 3HaueHus:

(4) 3Hauenuss akMueayUuOHHOU PyHKYUU

3aoanue #2
Moosicho au nocmpoums 00HOCIOUHYIO HEUPOHHYIO CeMb ¢ 0OPAMHbIMU C8A351-

+(1) 0a

(2) nem

3aoanue #3

Kax npoucxooum obyuenue neiipounoi cemu?

(1) axcnepmul Hacmpausarom HetpoOHHYI0 cemb

(2) cemv 3anyckaemcs Ha 00yyarOweMm MHO*CECMmBe, U He3a0elCmE08aHHble

HeﬁPOHbl BbIKUOBIBAIONICSL

+(3) cemv 3anyckaemcs Ha odyuarowem MHOMCecmee, U NOOCMPAUBAIOMC

6ecoevle 3HaA4Y€eHUA
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(4) cemw 3anyckaemcs Ha oOyuarowem MHoxicecmee, u 000asIAOMCA UIU YOu-
Paromcsi COeOUHeHUs MeHcOy HeUpOHaMU

3aoanue #4

Hckyccmeennulii HetipoH

(1) ssraemcs MoOenvio 6UOI02UYECKO20 HelPOHA

+(2) umumupyem ocHo8Hbvle HyHKYUU OUOI0SUYECKO20 HEUPOHA

(3) no ceoeti pyHKYUOHATLHOCIU NPEBOCXOOUM OUOIOSUHECKUL HEUPOH

3aoanue #5

Bxooom nepcenmpona senaromes:

+(1) 6exmop, cocmosuuti u3 0euUcCmeUmenbHblX Yucei
(2) 3nauenus 0 u 1

(3) sexkmop, cocmosiwuii u3 Hyaet u eOUHUY

(4) ecs Oeticmeumenvuas oco (-2;+7)

3aoanue #6

OO0HOCI0TIHbII nepcenmpoH peuiaem 3a0adu.:
+(1) annpokcumayuu ynxyuti

(2) pacnosuasanus 06pazos

+(3) knaccuguxayuu

3aoanue #7

Bce nu Hetiponbl MHO20CIONUHO020 Nepcenmpona 603MONACHO 00yYUmMb?
(1) monbko Heuponsl nepeo2o cios

(2) oa

+(3) moavKo HelipoHbl NoCieOHe20 Clos

3aoanue #8

AxmusayuorHot yHKyuel Ha3bl8aemcsi:

(1) pynxyus, cymmupyrowas 6Xxo0Hble CUSHAIbL HEUPOHA

+(2) ynxyus, svluuciaowas 8bIX0OHOU CUSHATL HEUPOHA

(3) pynxyus, pacnpeoensarouas 6Xo0Hble CUSHAbL O HeUPOHAM
(4) ynxyus, Koppexmupyrowas 6ecogvie 3HA4eHUs]

3aoanue #9

Ilamams nazvieaemcs accoyuamueHol, eciu u3eiedeHue HeoOX0OUMOU UH-
Gopmayuu npoucxooum no:

+(1) no cooepacanuio danHol ungopmayuu

(2) umerowumcs oobpazyam

(3) adpecy nauanvHol MouKU OAHHOU UHDOPMAYUU

3aoanue #10
Daza noucka cuumaemcs YCneuHo 3a8epPuleHHoll, eci.
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+(1) Havioemcs HelpoH, 8 KOMOPOM 3ANOMHEH 00PA3, 00CMAMOYHO NOXOHCULL
Ha 86X00HOU 00pa3

(2) ecosvie 3HaueHus: «NOOEOUBULIE20» HEUPOHA U3 CIOSI PACHO3HABAHUS O)-
0ym nOOKOPPEKMUPOBAHbL CO2NACHO OAHHOMY 8XOOHOM) BEKMOPY

(3) 6xoonomy 0bpazy 6yoem conocmasier HeupoH, 8 KOMOPOM HUKAKOU UH-
Gdopmayuu ewe ne 66110 3aNOMHEHO

7.2.3 IllpuMepHBIi NepeveHb 3aaHUil IS pellleHUsl NPUKJIAAHBIX 32124

3aoanue #1

Ilyemv U={12,....9}, AlI={1,2,3}, A2={3,4,5}, A3={5,6,7}, A4={78,9},
B={3,4,5,6,7}.

Memooom eviyucieHuss YacmMuyHOU NPUHAONEHCHOCMU Opye Opy2y CMPO2UX
MHOJICECm8 Hatioume Heyemkoe MHOdcecmeo B?, onpedenennoe na ynusepcyme
{A1,A2,A3,44).

(1) B?={<A1;1/9>,<A2;3/5>,<A3,;4/5>,<A4;1/7>}

(2) B?={<3;1/7>,<4,3/5>,<5;1>,<6;3/5><7:1/7>}

+(3) B?={<A1,;1/7>,<A42;3/5>,<A43,;3/5>,<A4,1/7>}

3aoanue #2

3anuwume nocuueckue 8bipadcenus, ONUCLIBAIOWUE HA IKPane, pasoumom Ha
KIemKu ¢ Koopounamamu, 0ykey A, Kak nokazaHo Ha pucyuke. Yumume 803M0dic-
HOCMb ee 00NYCMUMO20 UCKANHCEHUS NPU U300PANCEHUU.

L]
L] L
L] L] L
. * *
& L

(1) (LA (LI DA ((2.2)V (3204 (2.3 (3. 1)A (3,3) )N (4,1)4 (4,3) A
(5,2)

(2) (1LDA (L3N 2, DA (2,204 320N (2,34 3 1)A (3.3) )N (4.1D)A (4,3) /
(5,2)

(3) (LA (L3N (2,DA (2.2)V B2)A (2,304 (3, 1)A (3,304 (4 1A (4,3)/
(5. )V(52)V(53)

3aoanue #3
Ilo mouno uzeecmuvim cumyayusm, Ha ocHose 5 - 6 docmosepHbvix, m.e. "eou-
Huunslx", Habopo8 OanHbIX, Npouzseoume epupuKkayuIo 8cex 6apUAHmMo8 binoHe-
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HUsL cucmemvl NpUHAmMuUs pewieHuii: "anekmponnou” cxemol, cxemvl HA HEYEMKOU Ji0-
euxe, "MHococnouHou"” u 00HOCNOUHOU HetipouHou cemu. Kaowcowiti yoosremeopu-
MenbHbll pe3ylbmam anaiu3a conpogoxcoatime paciemom 2 - 3 (eOuHvix O0nsl 8cex
cnocobos nocmpoenus CIIP) sapuanmos neuemkoeo 3a0anusi OanHulx. Pesynemameoi
OoJicubl cosnacme. llpu 3a0anuu 8030yxncoeHuUs peyenmopos ciedyime NPUHYUny
UCYEPNBIBATOWUX MHONCECTE COOBIMULL.

3anuwiume no2uueckue 8blpadCeHus, ONUCklgarowjue Ha IKpame, pazoumom Ha
KIemKuy ¢ Koopounamamu, Oykey B, kak noxazano ma pucyHke. Yumume 603modic-
HOCMb ee OONYCMUMO20 UCKANCEHUsI NPU U300PAHCEHUU.

(1) (LDA (LA (LI RD) A (23NN GBINA BN AL AA)A((51) v
(5,2)v(5,3)

+(2) (LDAL2A (L)1) A (23D GBI B2DA((41) V(5,1)A (4,3)4
((52)V(53))

(3) (LDAL2A (1) (2,1) A ( (2,3)A B, 1A B2)A (4.1) V (5,1))A (4,3)/
((52)V(53))

3aoanue #4

Ilo mouno uzeecmmuvivm cumyayusim, Ha ocHoge 5 - 6 docmogephwix, m.e. "edu-
HU4HbIX", HAOOPOB8 OaHHBIX, NPOU3BeOUmMe BePUPUKAYUIO BCEX BAPUAHIMOE BbINOIHE-
HUSL cucmemsl NPUHAMUS peweHut. "nekmponnou" cxemol, cxemovl Ha HeUemMKOU J10-
euxe, "muococnounou” u ooHocnotiHou HetpouHou cemu. Kaowowiti yoosnemeopu-
MeNbHLIL pe3yIbmanm aHaiusa conpogoxcoaiime paciemom 2 - 3 (eOunvix 0isl 8cex
cnoco6o6 nocmpoenus CIIP) sapuanmos neuemrozo 3a0anus daunvix. Pezynomameor
oondxcubl cosnacmo. Ilpu 3adanuu 6036ydcoeHus peyenmoposg ciedyume NPUHYUNY
UCUEPNBIBATOWUX MHOHNCECTNE COOLIMULL.

3anuwume noz2uyeckue 8ulpadcenus, ONUCLIBArOWUe HA IKpAHe, pazoumom Ha
K1emku ¢ koopounamamu, o6ykey C, Kak nokazaHo Ha pucyHmke. Yumume 803modxc-
HOCMb ee 00NYCMUMO20 UCKANHCEHUSL NPU U300PANCEHUU.
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L] L]
*

L L]
L] L L]

(1) (1, DACL2ACL3)V(2,3)A (2, DA B, DA (4 DV, DAGS2)A ((5.3)V (4,3))

+(2) (L1) V (L2) )A(L3)V 2,3)A (2,4 3, DA (4 )V(5, A2 ((5,3)V
4,3))

(3) (1,1) V (L2)A(L3)V 2,3)A 2, DA B, DA 4,1) V (4,3) A (5, 1) ((52)V
(5,3)

3aoanue #5

Ilo mouno uzeecmuvim cumyayusm, Ha ocHose 5 - 6 docmosepHbvix, m.e. "eou-
Huunsix", HaboOpo8 OaHHbIX, Npouzseoume epuduKkayuIo 8cex 6apuUAHmMo8 binoIHe-
HUSL cucmemsl NPUHAMUSA pewerutl. "nekmponnou" cxemol, cxemuvl Ha HeUemMKOU J10-
euxe, "MHococnounou" u 00HOCNOUHOU HetipouHou cemu. Kaowcowiti yoosremeopu-
MenbHbll pe3ylbmam aHaiu3a conpogoxcoatime paciemom 2 - 3 (eOunvix O0nisl 8cex
cnocobos nocmpoenus CIIP) sapuanmos neuemkoeo 3a0anusi OanHwvlx. Pesynemameoi
OdoJicubl cosnacmo. llpu 3a0anuu 8030yxncoeHus peyenmopos ciedyime NPUHYUny
UCYEPNBIBATOWUX MHOHCECTE COOBIMULL.

Hetiponnas cemo 0ns 06yuenuss mpem 6ykeam, npueeoena Ha pucyHke.
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lloxasanwvl seca cesseli — 00UHaKo8vle 01 Kaxcoou Oykevl. PyHKyus akmuea-
yuu math npeocmasnsiem coOol CyMMy 8eIUHUH B030VIHCOCHUS PeYenmopos, Kadic-
Oblll U3 KOMOPBIX 8X00UM 6 001aCmb IKPAHA, NOKPLIBAEMYIO d9MALoHOM OyKebl. /s
nopoea pacnosnasanusi math onpeoenume, Ha KaKyro 0yKgy 6oiee 8ce20 NOX0HC 6a-
puanm 8030yaxcoenus peyenmopos? (1,1) = 0,9, (1,2) = 0, (1,3) = 0,9, (2,1) = 1,
2,2) =01, (23)=1 (31) =08 (3,2) =09, (3,3) =1 (41) =09, (42) = 0,1,
(43)=1,(51)=0,(2) =09 (53) =0,1.

+(1) amo 6yxea A

(2) amo b6ykea B

(3) amo 6yxea C

(4) amo He noxooce HU HA OOHY U3 U3BECMHBIX OVKE

3aoanue #6

Ilo mouno uzéecmuviM cumyayusm, Ha ochoge 5 - 6 docmosepHvix, m.e. "edu-
Huunslx", HAOOPOB OAHHBIX, Npou3zeedume epuUPUKAYUIO 8CeX 8APUAHMOE BbINOIHE-
HUsL cucmemvl NpUHAMuUs pewieHuil: "Inekmponnou” cxemol, cxemvl HA HEYEMKOU Ji0-
euxe, "muozocnounou" u ooHocnrounou HetiponHou cemu. Kaogicowiii yooenemeopu-
MeNbHbIU pe3yIbmam aHaiu3a conpogoxcoaiime paciemom 2 - 3 (eOunvix 051 8cex
cnoco6o6 nocmpoenus CIIP) sapuanmos neuemrozco 3a0anus oannvix. Pezynomameor
oondxcubl cosnacmo. Ilpu 3adanuu 6036ydcoeHus peyenmoposg ciedyume NPUHYUNY
UCUEPNBIBATOWUX MHOHNCECTNE COOLIMULL.



Hetiponnas cems 0115 06yuenuss mpem 6ykeam, npusedena Ha pucyHke.

lloxaszanwvl seca cesseli — 00UHAKOBvle 01 KancOou Oykevl. PYyHKYUs akmuea-
yuu math npeocmasisiem coOol CyMMy 8eUHUH 8030VIHCOCHUS Peyenmopos, Kadic-
Oblll U3 KOMOPBIX 8X00UM 8 00IACb IKPAHA, NOKPLIBAEMYIO d9MALOHOM OYKEbl. /s
nopoea pacnosnasanusi math onpeoenume, Ha KaKyro 0yKgy 6oiee 8ce2o0 NOXoxC 6a-
puanm 8030yaxcoenus peyenmopos? (1,1) = 0,9, (1,2) = 1, (1,3) = 0,9, (2,1) = 1,
2,2) =01, (23) =1 (31) =038 (3,2) =09 (3,3) =01, (41) = 0,9, (42) =0,
(4,3) =08, (5,1) =09, (52) =09, (53) =08

(4) smo He noxooice HU HA OOHY U3 U3BECMHBIX OYKE

3aoanue #7

Ilo mouno uzeecmmuvivm cumyayusim, Ha ocHoge 5 - 6 docmogephwix, m.e. "edu-
HUYHbIX", HAOOPOB8 OaHHBIX, NPOU3BeOUmMe BePUPUKAYUIO BCEX BAPUAHMOE BbINO.IHE-
HUSL cucmemsl NPUHAMUS peuerutl. "nekmponnou"” cxemol, cxemovl Ha HeUemMKOU J10-
euxe, "muozocnounou" u ooHocrounou Hetiponnou cemu. Kaogicowiii yooenemeopu-
MeNbHbIU pe3yNbmam aHaiusa conpogoxcoaiime paciemom 2 - 3 (eOunvix 051 8cex
cnoco6o6 nocmpoenus CIIP) sapuanmos neuemrozo 3a0anus dannvix. Pezynvmameor
oondxcubl cosnacmo. Ilpu 3adanuu 6036ydcoeHus peyenmoposg ciedyume NPUHYUNY
UCUEPNBIBATOWUX MHOHNCECTNE COOLIMULL.



Hetiponnas cems 0115 06yuenuss mpem 6ykeam, npusedena Ha pucyHke.

m 2/10
) 1

Tloxazanwl 6eca cesnzeil — 00uHaKosvie 0Jis Kaxcoou Oykevl. QyHKyus akmuea-
yuu math npeocmasnsiem coOol CyMMy 8eIUHUH 8030VIHCOCHUS PeyYyenmopos, Kadic-
Oblll U3 KOMOPBIX 8X0OUM 6 001ACb IKPAHA, NOKPLIBAEMYIO d9MALoHOM OYKEbl. /s
nopoea pacnosnasaunusi math onpedenume, Ha KaKyro 0yKgy 6oiee 8ce2o NOXoxiC 6a-
puanm 8030yacoenus peyenmopog? (1,1) = 0,9, (1,2) = 0,9, (1,3) = 0,9, (2,1) = 1,
(2,2)=0,1,23) =1 (31) =09 (32) =0, (3,3) =01, (41) = 0,9, (42) =0, (4,3)
=1,(51)=09(,2) =09 (53) =0,1.

(1) smo 6yxea A

+(2) amo 6yxea B unu C

(3) omo oyxea C

(4) amo He noxooice HU Ha OOHY U3 U3BECMHBIX DYKE

3aoanue #8

HUccneoyiime ouacHocmuueckue B03MOICHOCMU JIOSUHECKUX HEUPOHHBIX Ce-
meti. Paccmompume npunyunst MeoOuyuHcKou OuacHoCmuKu.

+(1) nocuueckas netpoHHAs cemb CNOCOOHA 3AMEHUMb CODOU CAMbIIL BbLCOKO-
K8AIUGUYUPOBAHHBIL KOHCULUYM MUPOBLIX C8emu, 01ac00aps 60NJIOWEHUIO KO-
JIEKMUBHO20 ONblMa, 6 MOM Yucie, - dmux camvix ceemu. Ha ocrnoee nenoanvix u
HEMOYHBIX OAHHBIX O CUMNMOMAX OOe3HU, HO HA OCHO8e XApaKmepa NposieieHus,
OHA 3anomunaem OAIbHEUWyo cmpamezuro OUACHOCMUPOBAHUSL — 00 YCNEUIHO20



nonyuenus pesynomama. Ilpu smom HetiponHble cemu cnocobHvl 06pPA308bIBAMD
ONIUHHbLE l02UYeCcKUe Yenouku u 001adams 0OpamHbIMU C8A3AMU

(2) npu popmuposaruu 3anpoca K 102u4ecKoll HeUpoHHOU cemu YKa3vbl8aom-
CA U3BECMHBLE, BO3MONCHO, HENOJIHblE U HEMOUHble NPOsGIeHUs D0Ne3HU, maKue, KaK
memnepamypa, 601 6 2opie u 0p. B pe3ynibmame nepeoco yukia oopabomku Heti-
pocemsb 8vbl0aem PeKOMeHOAYU O OAlbHelUUx O0elucmeusx (AHaau3ax) O noebi-
WieHus. cmenenu onpeoeieHHocmu ungopmayuu o 6onesnu. Tax, yuxi 3a Yukiom,
9ma uHpopmayus YmoyHsaemcs, U Ha OCHO8e OMOoOPANCEHHO20 & Helipocemu (No-
CMOAHHO YMOUHAEeMO020!) onvima KeanupuyuposanHvlx Cneyuaiucmos yCmaHaeiu-
saemcs OUazHo3 U HeoOX0ouUMoe JieueHue

(3) npu popmuposanuu 3anpoca K 102u4ecKol HeUPOHHOU cemu YKa3vl8aiom-
CAl U3BECMHbLEe, BO3MONCHO, HENOJIHbIE U HEMOUHble NPosA6IeHUs 00e3HU, maKue, KaK
memnepamypa, 6o1v 6 2opie u op. Heiipocems evioaem pexomenoayuio o oanvHeli-
wux Oeucmeusix (aHanuzax) OJisi NO8blUleHUs. CmeneHu OnpedereHHOCmu UHpopma-
yuu o bonesHu. B coomeemcmeuu ¢ 0OpamHuiMU CEA3AMU, HAUATLHASL UHGOpMayUs
VMOYHAEMCS, U HA OCHOBEe OMOOPANCEHHO20 8 Helipocemu (NOCMOSHHO OONOIHAEMO-
20!) onvima KeéaMUPUUUPOBAHHBIX CNEYUATUCTNO8 YCMAHABIUBAEMCSA OUACHO3 U He-
00x00UMOe nevenue

3aoanue #9

HUccnedyiime ouacnocmuueckue 603MONCHOCMU JIOSUHECKUX HEUPOHHLIX Ce-
meu. Paccmompume npuHyunsl KOMnslOmMepHot OUA2HOCMUKU HA OCHO8e OUHAMUYe-
CK020 8b100pa cmpame2uu NOUCKA HeUCHPAGHOCEII.

+(1) na ocnose meopuu KOHmMpPOA U OUACHOCMUKU JIeKMPOHHOU annapamy-
pbl, A makKce Ha OCHOBE ONbIMA CHNEeYUaIUCmos, HeUpOHHAs cemb popmupyem on-
MUMANBHYI0, YMOYHAEMYI0 OUHAMUYECKU, NOCIe008aMmMeNlbHOCMb 3aNYCcKad Mmecmos
0/11 TOKAUZAYUYU HEUCNPABHOCMU 8 MUHUMATbHOE 8PeMsL

(2) ecru annapamuulii KOHMPOIL NOKA3AN HAIUYUE HEYCMPAHUMO20 COOS UU
omKa3a, nepeuyHas uHgopmayus 06 3mom cobvimuu 6030yxcoaenm me peyenmopbl
JI02UYeCKOUl HeUpPOHHOU cemu, KOmopuvle COOMBEMCMEYIOm XapaKkmepy e20 nposiéie-
HUsl. DMO HA paHHel Cmaouu Cnocoocmeyem COKpaweHur 8pemenu OUaeHOCIMUKU.
CobcmeeHHo 0uazHoCmuKa npou3800UMCs ¢ NOMOWbIO NOCIe008AMENTLHO20 NPUHSL-
MUsl peuteHuti 0 CylceHuu 001acmu nOUCKa omkasza — 00 e2o0 JoKaiuzayuu. Bemas-
WULCA NOUCK OCYWECMBIISIemcsl C NOMOWbIO T02UYECKOU HeUpPOHHOU cemu, peanu-
3yrowet cesazku muna "ecau — mo"

(3) KomnvrOmepHas OUAZHOCMUKA NPOU3BOOUMCS HA CMAOUU Pe2TLAMEHMHO20
KOHmMpoa 06opyooeanus. Mooerupyemces omkasz u 3anyckaemcs cucmema OUuacHo-
cmuxu. Hetiponnas cemov cnocoona 3anomuums 60avuioe yucio céaszeu euoa "eciau —
mo", no360NAIOWUX HA OCHOBE OONBLULO20 YUCIA U3BECIHBIX CUMYAYUll ObLICMpO YC-
MAHOBUMb NPUYUHY OMKA3A

3aoanue #10

Cohopmynupyiime ceou coobpas)iceHuss 0 NOCMPOEHUU 102ULECKOL HEeUpPOHHOU
cemu. Paccmompume 603mooxcnocmu 3auumsl om HeCanKyuOHUPOBAHHO20, 8 MOM
yucie — HacUulbCMEEeHH020, O0CMYNA.
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+(1) ocnoenoul ungopmayueii 01 cpedcmes 3auumol AGNAEMC KOMOUHAYUS
VCN0BHbIX cueHanos u "nouepk” nonvzosamens. B pezyremame cmamucmuyeckou
0bpabomku 3mou uHgopmayuu 8 peaibHoM BpeMeHU Ha PeyenmopHoM Cloe Heli-
POHHOU cemu opmupyemcst 8030ycoenue. Ha ocnose unousudyanvrvix xapaxme-
PUCMUK NPOU3BOOUMCSL pACNO3HABAHUe noab3oeamens. llpu nHacunbcmeeHHom 603-
oelicmeuu Ha noib308amelisl, Ha OCHO8e €20 NCUXOJIO2UYECKO20 COCMOAHUS NPAGUIIb-
HOCMb PACNO3HABAHUSL HAPYWAEMCS, YMO ABIAEMCs CUSHATIOM MPesocu

(2) ocHosHoOU unopmayuel 01 cpedCms 3auumsl AGIAEMC KOMOUHAYUS
VCIIOBHBIX CUSHANIO8, CORNIACOBAHHBIX CO CYHcOOU be3zonacnocmu, u "nouepk” nono-
306amens. B pesynomame cmamucmuueckoi 06pabomku 3mou uHgopmayuu Ha pe-
YenmopHoM cloe HeupoHHOU cemu hopmupyemcs 6030yacoenue. Ha ocnoge unou-
BUOYAILHBIX XAPAKMEPUCMUK HNPOUIBOOUMCSl pAcno3Haéanue noavzoeamens. llpu
HACUTLCMBEHHOM 8030€UCMBUU HA NOb308aAMeENs, 0addce 6 clyduae nooKynd, Ha oc-
HOB€e €20 NCUXOJI02UYECKO020 COCMOSAHUS YCMAHABIUBAEMC S HECOOMBEMCMEUe NoJlb-
308amerist MOMY, KOMOPbILL O0JIdHCeH pabomamsv 8 HACMoAwee 8PeMs

(3) ocnoeHol uHpopmayuel 051 cpedcms 3auumol A61Aemcsi KOMOUHAYUs
VCIIOBHBIX CUSHAI08, CO2NACOBAHHBIX CO CYIHCOOU bezonachocmu, u "nouepx” nonw-
308amens. B pe3yromame cmamucmuueckoi obpabomku 5mou uHghopmayuu Ha pe-
YEnmopHOM Cll0e HeUpoHHOU cemu opmupyemcs 6030yxcoenue. Ha ocrnose unou-
BUOYAILHBIX XAPAKMEPUCMUK HPOU3BOOUMCS pAcno3Haeanue noivzogamens. llpu
HACUTLCMBEHHOM B030€lCMBUU HA NOIb308aAmMeNs, 0axce 8 cayiuae NOOKYnd, OH
Gopmupyem ycio6Hblll CUSHAT MPEBO2U

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy

1. Bosnuxnosenue neuemxux muoxcecms. Heuemras noeuxa. Msaexkue 6vi-
YUCTIeHUA.
2. Onpeodenenus Heuemxux muodcecms. [uaepamma 3aode. Ilpeocmasne-

HUA HEYEMKUX MHONCECMSE. ,ﬂuazpajwwa Benmna.

3. Xapaxmepucmuku, onepayuu, c80UCmMEa HeUemKUX MHOHICECms

4. Ocnognble munuvl pyukyuti npunadnedxchocmu. Heuemxue omuouenus

5. Onpeodenenus HeuemKoU U TUHBUCMUYECKOU NePEMEHHbIX.

6.  Heuemxue enuuumnsi, uucia u uHmMepaabl.

7. TpeyeonvHvle HeyemKue Yucia U mpaneyuesuonslie Hewemxue UHmMepea-
bl

8. Illonamue neuemko2o 8biCKA3bIBAHUS U HeyemK020 npeduxkama. Heuem-
Kue npeouxkamai.

9. OcHogHble o2uiecKue onepayuu ¢ HeuemxkuMu GvlcKkazvieanusamu. Jlo-

euyecKoe OmpuyaHue HeuemKkux 6blCKa3vbl8aHull.

10.  Jlocuueckas KOHBIOHKYUS HEYEeMKUX 6blcKasvlganuu. Jlocuueckas ouszvo-
IOHKYUSL HeUeMmKUX 8bICKA3bIBAHUU.

11. Heuemxas umnauxayus. Heuemkas skeusanenmuocms. Illpasuna He-
YemKux npooyKYuli.

12.  Ipamoti u obpamubslii Memoobl 6bl8004 3AKIIOUEHUL 8 CUCMEeMax He-
YemKux npooyKyuti
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13.  bazoeas apxumexkmypa cucmem Heuemrozo 6blgo0d. OCHO8HbIe 5manbl
Heyemko2o 6v18600a. Dopmuposanue 6a3bl NPAGUL CUCTEM HEYEeMKO20 8bl800A.

14.  Hcmopus uccredosanus 6 obnacmu HetipouHvix cemetl. buonoeuveckuti
HEUpPOH.

15.  Cmpykmypa u @ynkyuonupoganue uckyccmeennoz2o Hetipona. Ilocma-
HOBKa 3a0ayu 00yYeHUs HeUPOHHOU Cemuu.

16.  Knaccugurxayus neipoHusix cemeli u ux c80UCmaad.

17.  O¢gpexmusnocms Helipounvix cemetl. MHO2OCIOUHAS HEUPOHHAS CeMb.

18.  Pewenue 3a0au xnaccugukayuu, pacnosHasanus 00pazos, NpocHO3upo-
8AHUS U YNPABNEHUSL C NOMOWBIO YKA3AHHBIX KIACCO8 HEUPOHHBIX Cemeli.

19. Heuemxuul uetipon. Apxumexkmypa Heuemkou (2uOpuoHou) HelpoHHOU
cemu.

20.  ObyueHnue 2ubpUOHOU HEUPOHHOU Cemu.

21.  PeweHnue 3a0auu Kuaccugukayuu ¢ nomowpio 2uOPUOHOU HEUPOHHOU
cemu.

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMEHY

He npenycMoTpeHO yueOHbIM TIaHOM

7.2.6 MeToanKa BbICTABJIECHUS OLEHKH NPH MPOBEACHUN NPOMEKYTOUYHOM
arTecTaluu

3ader NpoBOAUTCS MO OuiIeTaM, BKIIOYAIOIIKUM MO JBa Borpoca. JlomyckoMm K
3a4eTy SIBJISIETCS BBIMIOJHEHHE BCEX JAOOPATOPHBIX PA0OT U TMOJOKHUTEIBHOE TEKY-
11ee TECTUPOBAHHUE.

3aueT CTaBUTCS, €CIIM CTYACHT BBITIOJHUI BCE TAOOpATOpHbBIE pabOThI, MPOIIET
TECTUPOBAHUE IO TEMAM TEOPETHYECKOrO0 MaTepuana W OTBETHJI HA OJWH WJIM JBa
BOIIpOCA.

3auer HE CTABUTCS, €CIU CTYJIEHT HE BBIMOJHUI JabopaTopHble pabOThl U HE
OTBETWJI HU Ha OJMH BOIIPOC Ha 3a4eTe.

7.2.7 ITaciopT OLIEHOYHBIX MATEPHUAJIOB

KonTtposmmpyemsie paszge- | Kon konTponupyemon | HaumenoBanue ore-
1/ | JI6I (TEMBI) TUCITUTIITUHBI KOMIETEHIUH (WU €€ | HOYHOTO CPEeJCTBa
4acTH)

Teopust HeueTkux MHOxecTB, | [IK-4, TIK-6 Tecr, 3ammra mabopa-

OTIepallNK HAJl HUMH. TOPHBIX PabOT

Heuerkas u nuursucrmue- | [1IK-4, IIK-6 Tectr, 3ammra mabopa-

ckas miepeMeHHble. HeueTkme TOPHBIX PaboT

BEJIMYMHBI, YHCIIAa U WHTEpPBa-

JIBI

OCHOBBI HCUCTKOH JTOTUKHU [IK-4, IIK-6 Tectr, 3ammra mabopa-
TOPHBIX PabOT

CucTeMbl HEYSTKOr'O BRIBOJA IIK-4, IIK-6 Tect, 3ammra mabopa-
TOPHBIX padoT

Heuerkme Mmoaenn IIK-4, IIK-6 Tect, 3ammra mabopa-
TOPHBIX padoT
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Texnomorun MamuuHoro o0y- | [1K-4, TTIK-6 Tect, 3ammra mnabopa-

yeHus. Mojenu MaiimHHOTO TOPHBIX paboT

00yJeHUsI.

[Tonsarue neitponnoit ceru, ee | [IK-4, ITK-6 Tecr, 3ammra mabopa-

(GbyHKIMOHUpOBaHUE U 00yde- TOPHBIX PaboT

Hue. Knaccudukanus HelpoH-

HBIX CEeTeH

Cranpgaptaeie  apxurtektypsl | [1K-4, ITK-6 Tect, 3ammra nabopa-

HEUPOHHBIX CETEH. TOPHBIX PabOT

I'uGpunnsie nHeliponnsie cetu | [1K-4, I1K-6 Tect, 3ammra nabopa-
TOPHBIX PabOT

7.3. MeToauueckue MaTepualbl, onpeaejasoline NMpoueaypbl OLeHUBa-
HMSI 3HAHWH, YMEHUI1, HABBIKOB U (UJIH) ONBITA eI TeJILHOCTH

TecTupoBanme OCYIIECTBIACTCS, MO0 MPHU MTOMOIINA KOMITBIOTEPHONW CHUCTEMBI
TECTUPOBAHUS, TUOO C UCMOJIH30BAHUEM BBIJIAHHBIX TECT-3aJaHUI Ha OyMaKHOM HO-
curene. Bpems tectupoBanus 30 MuH. 3aTeM OCYILECTBIISIETCS MPOBEPKA TECTa K3a-
MEHATOPOM U BBICTABJISIETCSA OLIEHKA COIVIACHO METOJMKHU BBICTABJICHUS OLIEHKHU MPHU
MPOBEJCHUU MPOMEKYTOUHOM aTTeCTaIUU.

Pemenre craHmapTHBIX 3a/ad OCYIIECTBISACTCS, MO0 TIPHU TIOMOITH KOMITBIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C UCIOJIb30BAHUEM BBIJJAHHBIX 337a4 Ha Oy-
Ma)KHOM HocuTene. Bpems pemienus 3anad 30 MUH. 3aTeM OCYHIECTBIISIETCSI POBEP-
Ka pelIeHus 3a/1a4 HK3aMEHATOPOM U BBICTABJISIETCS OLIEHKA, COrJIACHO METOIUKH BbI-
CTaBJICHUS OLICHKU P MPOBEJICHNUN ITPOMEKYTOUHON aTTECTAIUH.

Pemienre npukiIagHbIX 3a/1a4 OCYHIECTBIISIETCS, TMOO MPHU MOMOIIM KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C UCIOJIb30BAHUEM BBIJJAHHBIX 33724 Ha Oy-
MakHOM HocuTese. Bpems pemenus 3aiad 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEP-
Ka PEIICHUS 3a/1a4 9K3aMEHATOPOM M BBICTABIISIETCS] OLIEHKA, COTJIACHO METOJIUKH BbI-
CTaBJICHUS OIIEHKU MPU MPOBEICHUU TPOMEKYTOUHON aTTECTALINH.

3amuTa KypcoBOro MPOEKTa OCYIIECTBISETCS COMNIACHO TPEOOBAaHUSAM, MPEIb-
SBISIEMBIM K paboTe, OMMCaHHBIM B METOAMYECKHX Matepuanax. [I[puMepHoe Bpems
3aIUTHI HA OJJHOTO CTy/€HTa cocTaBisieT 20 MuUH.

8 YYEBHO METOJINYECKOE U HTHOPOPMAILIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

8.1 Ilepeyenn y4eOHOI TUTEPATYPBHI, HEOOXOAMMOM AJIs1 OCBOCHUS IMCLH-
IUIMHBI
1. SIxbsieBa [.3. HeueTkne MHOKeCTBa M HEHPOHHBIE CETH : y4eOHOE mocooue

/ SAxbseBa I'.0.. — Mocksa : Unrepuer-YHuusepcurer Undopmannonusix Texnono-
ruit (MHTYUT), Aii [In Ap Menua, 2020. — 315 ¢. — ISBN 978-5-4497-0665-2.
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— Texct : snexkTpoHHBIN // DnekTpoHHO-OMOMHOTeYHast cuctema [PR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/97552.html

2. benozeposa I'.1. HeueTkas jioruka u HEMpOHHBIEC CETH : yueOHOe mocodue /
benoszeposa I'.U., CxyaueB J[.M., Kononosa 3.A.. — Jluneuk : Jluneukui rocynap-
CcTBeHHbIM menarornyeckuid yHuepcuter umeHu ILII. Ceménona-Tsu-Illanckoro,
2017. — 63 c¢. — ISBN 978-5-88526-875-2 (Y. 1), 978-5-88526-874-5. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-O0ubanoTeyHas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/101639.html

3. Cenor B.A. BBenenve B HEHPOHHBIE CETH: METOIUYECKHE YKa3aHUs K J1a00-
paTopHbIM paboTam mo aucnuiuHe «Helpoundopmarrukay mjasi CTyACHTOB CIEIHU-
anpHocTH 09.03.02 «MHpopmannonusie cucteMsl U TexHosorun» / Cegos B.A., Ce-
noBa H.A.. — Caparos : Aii [Iu Op Meaua, 2018. — 30 c. — ISBN 978-5-4486-
0047-0. — TekcT : AMeKTpOHHBIA // DiexkTpoHHO-OMOMMoTeyHass cuctema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/69319.html

4. I'opoxxanuna E.W. Heliponnsie cetu: yueoHoe mocooue / I'opoxkanuna E.1..
— Camapa : [1oBOJKCKHI TOCYAapCTBEHHBIA YHHUBEPCUTET TEIECKOMMYHHUKAIMN U
unpopmaruku, 2017. — 84 c¢. — Tekcr : dIEKTPOHHBIA // DJIEKTPOHHO-
OnOIMoTeUHAas crucremMa IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/75391.html

5. CenoBa H.A. Teopusi HEUETKUX MHOXECTB : yueOHoe mocobue / CemoBa
H.A., Cenos B.A.. — CapartosB : Ali [Iu Ap Meaua, 2019. — 421 c. — ISBN 978-5-
4497-0196-1. — Tekct : 3MEKTPOHHBIN // DaeKTpoHHO-O0MOMMoTeyHas cuctema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/86526.html

6. [TaBnoBa A.M. MudopMaimoHHbIE TEXHOJIOTHU: OCHOBHBIE MOJO0XKEHHS TEO-
pHUH UCKYCCTBEHHBIX HEHPOHHBIX ceTeil: yueOHoe nocobue / IlaBnosa A... — Hoso-
cubupck : HoBocubGupckuii rocyapCTBEHHbBIM YHUBEPCUTET SIKOHOMUKH U yTIpaBJie-
Hus «HUHX», 2017. — 191 c. — ISBN 978-5-7014-0801-0. — TekcT : 31€KTpOH-
HbI // DnexkTtpoHHO-OuOamoTeuyHass cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/87110.html

7. bapckuii A.b. BBenenue B HepoHHBIE ceTH : yuyeOHoe nmocodue / bapckuit
A.b.. — MockBa, CaparoB : UntepHet-YHusepcurer Mudopmanronnsix TexHo10-
ruit (MHTYWT), Ait ITu Ap Menua, 2020. — 357 ¢. — ISBN 978-5-4497-0309-5. —
TekcT : anekTpoHHbIN // DnekTpoHHOo-0nbnoTeunas cuctrema IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/89426.html

8. Opranuzanusi CaMOCTOATEIBLHON pPa0OThI O0YUYAIOIIUXCS: METOIUYECKUEC
yKa3aHus Uil CTYACHTOB, OCBAaMBAIONINX OCHOBHBIC 0OPAa30BATEIbHBIC MPOTPAMMBI
BBICIIETO OOpa3oBaHus — OakajaBpuara, CIelUaIUTeTa, MarucTPaTypbl: METOIM-
yeckue ykazanus / coct. B.H. Ilouewnxwna, U.H. Kproukosa, E.M. T['omosuHa,
B.P. JemunoB; ®I'BOY BO «BOpoHEXCKMH TOCYyIapCTBEHHBIH TEXHUYECKUI
yHUBEpPCUTET ». — Boponexk, 2020. — 14 c.

9. MeTtonuueckre pPEKOMEHJIALMU 10 BBIIOJIHEHUIO KYPCOBBIX IPOEKTOB
(paboT) mo mporpaMMaM BBICIIETO OOpa3oBaHUs — IporpaMMmam OakajiaBpuarta,
criennanuteTa, Maructparypel / DPI'BOY BO «BopoHeXCKUM rocynapCTBEHHBIN
TeXHU4YeCKuM yHuepcuret»; coct. B.H. Iloueunxuna, U.H. Kproukosa, E.1. T'o-
noBuHa. Boponex: N3a-so BI'TY, 2020. 10 c.
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8.2 Ilepeyenb MHPOPMALNMOHHBIX TEXHOJOTHHA, UCNOJIb3YEeMbIX MPH OCY-
IIEeCTBJIEHNH 00Pa30BaTEJILHOIO Mpoecca Mo JUCHUILINHE (MOAYJII0), BKIKOYAS
nepevyeHb JHMIEH3MOHHOTO NMPOrPpaMMHOI0 odecneveHusi, pecypcoB mHdopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «VMHTEepHET», COBpEeMEHHBbIX mNpodec-
CHOHAJILHBIX 023 TaHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIunensuonnoe I1O:

- Windows Professional 7 Single Upgrade MVL A Each Academic

- Microsoft Office Word 2007

- Microsoft Office Power Point 2007

CBoOoano pacunpocrpansemoe I10:

- Microsoft Visual Studio Community Edition

- Microsoft SQL Server Express

- Microsoft SQL Server Managment Studio

- CYB MS SQL Server 2012

OtevecTBennoe I110:

- Annexc.bpaysep

- ApxuBatop 7z

- Astra Linux

Pecypc nunpopMaiuOHHO-TEJICEKOMMYHUKALMOHHOM ceTU « HTepHe»:

- O6pazoBartenbHblil moptan BI'TY

- http://www.edu.ru/

- https://metanit.com/

NHpopManiuoHHO-CIPABOYHbIE CUCTEMbI:

- http://window.edu.ru

- https://wiki.cchgeu.ru/

CoBpemeHnHbIe podeccnoHaIbHbIEC 0a3bI JTAHHBIX:

- https://proglib.io

- https://msdn.microsoft.com/ru-ru/

- https://docs.microsoft.com/

NudopmanuoHHble TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYIIECTBICHHH 00-
Pa30BaTeJIbHOI0 MpoLecca Mo AMCHUILIHHE:

- JIEKIIMH C MPUMEHEHUEM MYJIbTUMEIUNHBIX CPEICTB;

- o0yueHre TPHUKJIATHBIM WH()OPMAIMOHHBIM TEXHOJOTHUSM, OPHUEHTHPOBAH-
HBIM Ha CHEIUATBHOCTh, B paMKaX JIA0OPATOPHBIX pabOT C MPUMEHEHHEM JINIICH3U-
OHHOTO MPOTPAMMHOT0 00ECTICUCHHSI.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS 11
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

Jlis IpoBeieHns ISKIIMOHHBIX 3aHATHH HE00X0uMa ay TuTOPHS, OCHAIIICHHAS
00opyI0BaHNEM /IS JICKITMOHHBIX JEMOHCTPAIUN U TIPOSKIIMOHHON amnmapaTypoi.

Jlns mpoBesieHUs J1a0OpaTOpHBIX paboT Heobxoauma naboparopus ¢ IIK,
OCHAIIIECHHBIMU MPOTPAaMMaMH IS TIPOBEJCHHS JIA0OpATOPHOTO TPAKTHKyMa U
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00ecIeunBarOIIMMI BO3MOXKHOCTh JIOCTYTIA K JIOKaNbHOU ceTu Kadeapsl u UHTepHeT,
U3 CIEAYIOIIETO MepeyHs:

- 311 (JIabopaTopust pa3pabOTKu IPOTPaMMHBIX CUCTEM)

- 320 (JIaGopaTopust o011ero Ha3HAUYCHMS)

- 322 (JIaGopaTopust pacpeneIéHHBIX BHIYUCICHUI)

- 324 (Cnemumanu3upoBaHHas J1abOpaTOpPHUsi CETEBBIX CHUCTEM YIIPABJICHUS
(HayuHo-o0pa3zoBatenbHbIN HEHTP «ATOCY))

- 325 (JlaGoparopusi aBTOMAaTH3alMM MPOEKTUPOBAHUSA BBIYUCINUTEIBHbBIX
KOMILJIEKCOB U CETEHN)

JlabopaTopuu pacmnosoxkeHsl mo aapecy: 394066, r. Boponex, MockoBckuit
poctekT, 179 (yuebnsriit kopiryc Ne3).

10 METOJANYECKUE YKA3AHUS JJIS1 OBYUAIOIIIUXCA IO OC-
BOEHUIO IUCHUIIJIMHbBI (MOAY JIsI)

[To mucnummHe «Heverkne MHOXKECTBA M HEHPOHHBIC CETU» YUTAKOTCS JICK-
UM, TIPOBOJIATCS JTAOOPATOPHBIE 3aHSTHS, BHITIOJHACTCS KYPCOBOU MPOCKT.

OCHOBOW U3yuYeHUS TUCIUILIMHBI SBJISIOTCS JICKIIMK, HA KOTOPBIX U3JIararTCs
HanboJiee CYIIECTBEHHBIC U TPYIHBIC BOIIPOCHI, & TAK)KE BOMPOCHI, HE HAIICAIINE OT-
pakeHUs B y4eOHOM JIUTepaType.

JlabopaTopHbie paOOThI BBITIOJIHSIOTCS Ha 1a00paTOPHOM 000PYIOBaHUHU B CO-
OTBETCTBHH C METOJIUKAMH, TIPUBEJICHHBIMU B YKa3aHUSX K BBHIIIOJTHCHHUIO PaboT.

Bonpimoe 3HadeHHEe O 3aKPEIICHUIO M COBEPIICHCTBOBAHHWIO 3HAHUH HMEET
caMocCTosITeNIbHas paboTta cTyneHToB. Mubopmarmio 000 BCeX BHAAX CaMOCTOSATEIh-
HOW pabOTHI CTYJICHTHI TIOJYYaIOT Ha 3aHATHIX.

MeToquka BBIMOJIHCHHS KYpPCOBOTO IPOCKTa H3JIOKEHa B y4eOHO-
METOJIUIECKOM ITOCOOWH. BBITIOIHATE 3TAlbl KYpCOBOTO MPOEKTa JOJIKHBI CBOEBpPE-
MEHHO M B YCTAHOBJICHHBIC CPOKH.

KoHTposbs ycBOeHUST MaTepraia JUCIUILIUHBI IPOU3BOAMTCS MPOBEPKOH Kyp-
COBOT'O MPOEKTA, 3alUTON KYpCOBOTO MPOCKTA, 3allIUTON JTa0OpaTOPHBIX pabOT U Ha
3a4eTe MPU OTBETE HA BOTPOCHI.

Bup yueOHbIX JlesTeIbHOCTh CTYIEHTa
3aHSATUN (ocobennocmu desmenvrocmu cmyoenma unganuoa u auya ¢ OB3,
NPU HATUYUU MAKUX 00Y4arouuxcs)
Jlekmus Hanucanue kOHCnEKTa JICKIMI: KPATKO, CXEMAaTH4HO, ITOCIIEI0BA-

TETHbHO (PUKCHPOBATH OCHOBHBIC TMOJIOKEHUS, BBIBOJBI, (hOPMYIIH-
POBKH, 000OIIEHNUS; TOMEUaTh BaXKHBIC MBICIH, BBIICIATH KITIOUeE-
BbIE CJIOBA, TepMHHBL. [IpoBepka TEpPMHHOB, NOHATHUN C OMOIIBIO
SHUMUKJIONEANM, CIOBapei, CIPABOYHUKOB C BBIIMMCHIBAHHEM TOJI-
KOBaHM B TeTpaab. O003HAYEHUE BOMPOCOB, TEPMUHOB, MaTepua-
J1a, KOTOpBIE BBI3BIBAIOT TPYIHOCTH, NOMCK OTBETOB B PEKOMEH-
oyemMoil Jnureparype. Eciaum camoCTOSTENBHO HE yHAeTCcs paso-
Opatbcst B MaTepuaie, Heo0X0IUuMO c(hopMyIMPOBATH BOIIPOC U 3a-
JIaTh MPENOAABATEII0 Ha JICKIIUK WJIM HA PAKTUYECKOM 3aHSITUH.

Jlabopartopubie | JIabopaTtopHble paOOTHI MO3BOJISIIOT HAYYUTHCS MPUMEHSTH TEOpe-
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3aHATHUA

TUYECKHUE 3HAHUS, TIOJYYCHHBIC HA JICKIIUH TPU PEIICHUHA KOHKPET-
HBIX 33/1a4. YToOBI HanboJiee PAMOHAIBHO U MOJHO MCIOJIB30BATh
BCE BO3MOXKHOCTH JIAOOPATOPHBIX 3aHATUH ISl TOJTOTOBKH K HUM
HEOOXO0IMMO: pa3o0parh JIEKIIUIO 10 COOTBETCTBYIOIICH TeMe, 03-
HAKOMHUTCS C COOTBETCTBYIOLIMM pPa3/ejoM Y4eOHOro mocoowus,
popadoTaTh JOMOJHUTEIBHYIO JIUTEPATYPY U UCTOYHUKH, U3yUUTh
METOMYECKOe 0OecTieueHne 1abopaToOpHO pabOTHI.

CamocTosTens-
Has pabora

CamocTosTenbHass paboTa CTYIEHTOB CIOCOOCTBYET TIIyOOKOMY
YCBOCHHUS y4eOHOTO MaTepraia U pa3BUTHIO HABBIKOB CaM0O00pa3o-
BaHug. CamocrosaTenpHass paboTa MpennoiaraeT CIeayIoIue Cco-
CTaBJISIOLIHE:

- pabora ¢ TekcTtamu: y4yeOHUKAMH, CIPABOYHUKAMH, IOTOTHHU-
TENILHOM JIUTEPAaTypOH, a TaKKe MPOPAOOTKA KOHCIIEKTOB JICKIIHH;

- paboTa Ha/I TeMaMU JUIsi CAMOCTOSITEIIBHOTO U3yUYCHUS;

- ydactue B paboOTe CTYACHYECKUX HAYYHBIX KOH(PEPEHIUH, OI1M-
Ha;

- BBINIOJTHEHUE KYPCOBOTO MPOEKTA;

- opopMIIEHUE PaCcYETHO-TIOSICHUTEIBHON 3aITHCKU;

- MOJITOTOBKA K JTA0OPaTOPHBIM 3aHATHSIM;

- TOJITOTOBKA K MPOMEKYTOYHON aTTECTAINU.

ITonroTroBka
K nuddepen-
IUPOBAHHOMY
3a4eTy

[Ipu moAroToBKe K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOH-
CIIEKTBI JICKLIMH, PEKOMEHAYEMYIO JIUTEPATYPy U PEUICHUE WHJIH-
BUyaJIbHBIX 33JaHHUI Ha JJa0OPATOPHBIX 3aHATHUSX.
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JUCT PETUCTPAIIMU U3SMEHEHUI

/o

[IepeueHb BHOCUMBIX U3MEHEHUH

JlaTa BHE-
CEHMUS 13-
MEHECHUU

[Tonnuce 3aBenyromie-
ro kadeapou, OTBET-
CTBEHHOM 3a peanusa-
o OITOIT
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