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1. HACIHOPT ®OHJA OINEHOYHBIX CPEJICTB
1o aucumIuinee «HelpoHHsle cetu»

OneHouyHbIE CpEACTBA COCTAaBISIIOTCS B COOTBETCTBUM C paboyell mporpammon
JUCIUIUIMHBL U MPEACTaBISAIOT COO0H COBOKYIMHOCTh KOHTPOJBHO-U3MEPUTEIbHBIX MaTEpUajIoB
(TumoBble 3ajaud (3aaHusl), KOHTPOJIbHBbIE Pa0OTHI, TECThl U JIp.), MPEAHA3HAUYEHHBIX IS
U3MEPEHUS YPOBHS JOCTIKEHUS O0yUYaIONIMMUCS YCTAaHOBICHHBIX PE3y/IbTaTOB O0yUCHUSI.

OneHouyHbIE CpeACTBA  HUCIOJNB3YIOTCA TMpPU  MPOBEACHUM  TEKYLIEro  KOHTPOJIS
yCIIeBAaeMOCTH U MPOMEKYTOYHOMN aTTeCTaIUU.

Tabmuua 1 - [lepedenb komMmeTeHIHiA, POPMUPYEMBIX B IPOLIECCE OCBOSHUSI TUCIUTIIIMHBI

Kon
KOMIICTCHIHH HanmeHnoBaHue pe3yJibTaTa 00yueHus:
T1IK-10 CnocobeH MpUMEHSATh CHUCTEMHBIM MOJXO0J M MaTeMaTUYECKUE METOHbI B

(dhopManu3auyu penicHus MPUKIAIHBIX 331a9

IIK-10.1. 3naer 0a3oBble TMOJNIOKEHUS (YHIAMEHTAIBHBIX Pa3/IeioB
CUCTEMHOTO aHajiu3a ¥ MaTeMaTUKu B o00beMe, HEOOXOAMMOM IS
00paboTku MH(pOpMANMM W aHaNIW3a JAaHHBIX B MPHUKIATHOW 00JacTH;
NPUHIMIIBL W METOAbl NPOBEIACHHS  HUCCIENOBaHMM B  00JIacTu
MH(OPMALIMOHHBIX CHCTEM M TEXHOJIOTUW; TEXHUKH IUIAHUPOBAHUS U
MIPOBEACHUS BEIYMCIUTEILHOTO YKCIIEPUMEHTA.

[IK-10.2. VYmeer QopmyaupoBaTh W [OKa3biBaTh Haubosee Ba)KHbBIE
PE3yNbTaThl B MPUKIAJAHBIX 007ACTAX; MPUMEHSITh YUCICHHBIE METOBI JIJIs
pelleHrs MPUKIAAHBIX 337a4; MPOTPAMMHO PEAIU30BaTh BHIYUCIUTEIbHBIN
OKCIEPUMEHT  TOCPEACTBOM  S3BIKOB  NPOrPAMMHUPOBAHHUS  WIH €
WCIIOJIb30BAaHUEM CIEIMATU3UPOBAHHBIX MAKETOB MPUKIAJIHBIX MPOTpaMM;
pa3pabaThIBaTh aNTOPUTMBI PEIICHHS] KOHKPETHBIX 3a7ad.

I1K-10.3. Bnaneer HaBbIKaMHU TOCTAHOBKHU 3a/1ayM; HABBIKAMU PabOTHI C
O6ubnuorpaguuecKkuMu UCTOYHUKAMU HHGOpPMAIUU; HABBIKAMH PEIICHUS
MOCTABIEHHBIX 33/Jad B MPEIMETHOW Oo0JacTM B paMKax BBIOPAHHOTO
npouIs.

KoHeuHbIMu pe3ynbTaTaMM OCBOCHMsI JUCHMIUIMHBI SIBISIIOTCS  COPMHUPOBAHHBIE
KOTHUTHUBHBIE JECKPUIITOPHI <«3HATb», «YMETb», «BJA/ETh», PpACHUCaHHbIE IO OTJECJIbHBIM
KoMIeTeHIMsIM. POpMHUPOBAaHUE [ECKPUNTOPOB IPOUCXOAUT B TEUEHUE BCErO CEMECTPA IIO
JTarlaM B paMKaX KOHTAaKTHOM pa0oThl, BKIIOYAIONIEH pa3MuuHble BHIbBl 3aHATUH U
CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3INYHbIX (POPM U MeTO/10B 00yueHus (Tabin.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIECCE U3YUCHUS] TUCIIUIUIAHBIL:

Kon YpoBeHb Nupukatopel JIoCTHKeHUs | Bua  ydeOHBIX 3aHATHIA L Konrpomupyemsie  pasgensl  u| OLIEGHOUHBIE CpEJICTBA,
KOMIIETEHIIMH | OCBOCHHS KOMITETCHITHHA paGOThI, (hOPMBI X METOBI | TEMbI AUCIIUILIHHBI UCIIOJIb3yEMbIE JUIS
KOMIIETEHIIHH o0yueHus, OLICHKH YPOBHS
CHOCOOCTBYIOLIHE c(OpPMHPOBAHHOCTH
(dbopMUPOBaHHUIO u KOMITETCHIIHH
Pa3BUTHIO KOMIICTCHIIMIA
11K-10 3naem
Henocrarounsii | [IK-10. Crynent He cnocoOeH | JlekunoHHbIE u | Paznen 1. CtpykTypHas cxema Texymui KOHTpOJIb —
YpOBEHb IPUMEHATh CUCTEMHBIN IOJIXOJ | MPAaKTHYECKHE 3aHATHSA, | HEHPOKOMIILIOTEPA YCTHBII orpoc,
H MAaTCMaTHYCCKHUC MCTOAbI B | caMOCTOSTEIIbHAs paborta Paznen 2. OGyuenue KOHTpOJIbHasi ~ paborTa,
hopmanu3ariu PCIICHUA | 00y4aromuXxcsl, MOArOTOBKA | ongociofHbIX 1 TECTUPOBAaHUE, 3allUTa
EIIZ:HKEEEI;IX ;)i’ia;MeHTaanbIX :TT:fTZTHHHpOMeKYTOqHOﬁ CHICHHAILHLIX HEHPORHbLX ET%TOB - 0
. cereil PaKTUYECKUM paboTam
pazzienoB KHOCPHETUKH,
MPUHIUIIOB u METO/I0B Pasnen . 3. O6yquu1/1e
MHOTOCJIOMHBIX HEJIMHENHBIX

IPOBEJCHUS HCCJICIOBAaHUN B
00J1acTH KUOEPHETUKH, a TaKKe
HE 3HAET, 4YTO TMPEACTABISIOT

coboit HK30CKEJIETHI:
Ha3HAUCHUE W Kiaccu(uKaius
DK30CKEJIETOB, CYIIECTBYIOIINE

KOHCTPYKLIMM 3K30CKEJIeTOB, a
TaKXke MUKPOPOOOTHI.

HEHPOHHBIX CeTeil 63 00paTHBIX
CBA3EHN

Paznen 4. Anroputmbl 00y4deHUs

MHOTOCJIOMHBIX HEJTWHEHHBIX
HEHPOHHBIX CETEHN

Paznen 5. Monenu HEMpOHHBIX
ceTei

Paznen 6. 'uGpunHbie CUCTEMBI

1
HGKHI/IOHHHG 3aHATHUA, TPAKTHUYUCCKUE 3aHATHUA, na60paTopHI)Ie 3aHsATHA,

camocTosTeNlbHas paboTa. ..

2
H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘lCHPI$I (HaHpI/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOoro mrypmMa u T.ﬂ.),

CHOCO6CTByIOIIII/IC Pa3BUTHIO Y 06yqalou11/1xc51 HaBbIKOB KOMaHHHOﬁ pa60TI)I, MEXKIMYHOCTHOMR KOMMYHUKAIU, MIPUHATUA pelHCHHﬁ, JINACPCKUX KAYCCTB.

® HamveHoBaHKe TeMBI (paznmena) Gepercst u3 pabouet mporpaMMbl TUCITUTUTAHBL.

4
OHCHO‘{HOG Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUCTOM 3allNIaHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUA JUCHUIIIINHBI, HAIIPUMEP:

«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..

«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




Paznen 7. Helipoumurtatopsl

ba3zoBblii ITK-10.1. Crynent nmeeT| JIekunoHHbIe u| Pazgen 1. CtpykrypHas cxema Tekymuii KOHTpOJIb —
YPOBEHb HECHCTEMAaTU3UPOBAHHBIE NPaKTUYECKHUE 3aHATHS, HEHpPOKOMIIBIOTEpPA YCTHBIN OTIPOC,
3HaHUS O (yHJAMEHTaIbHBIX | caMoCTOsiTeNbHAs ~ pabora | Pazmen 2. OOydeHue | KOHTpoJIbHasg  pabora,

pasnenax KUOEpHETUKH;
MPUHIUIIAX " MeTOoJ1ax
MPOBEJICHUSI UCCIEJOBAaHUN B

001acTH KUOEPHETHKHU.

IToka3siBaeT IOBCPXHOCTHBIC

3HaHUS O  DK30CKeleTax
MHUKPOPOOOTaXx.

u

o0yyaromuxcsi, MOAr0TOBKa
U claya IMPOMEKYTOUYHOU
aTTECTALIUN.

OJHOCJIOMHBIX U
CIIeLIMAJIbHBIX HEMPOHHBIX

ceTen
Paznen 3. OO6yuenue
MHOT'OCJIOMHBIX HEeINHENHBIX

HEHpPOHHBIX ceTeil 6e3 0OpaTHBIX
CBA3EHN

Paznen 4. Anroputmsel 00yueHUs
MHOTOCJIONHBIX HETUMHEHHBIX
HEWPOHHBIX ceTer

Pasznen 5. Moaenu HEMpOHHBIX
ceTen

Pasznen 6. 'ubpuaHbie CUCTEMBI
Pazgen 7. HeitpouMutaTtopsl

TECTUPOBAHUE, 3alIUTA
OTUYETOB o
NPaKTUYECKUM paboTam




Cpennuit
YPOBEHB

I1IK-10.1. CryneHnt 3HaeT
OCHOBHOE coJiepKaHue
MaTepuaia IUCIUIUIMHBL. 3HaeT
byHIaMEHTAIBHBIC paszensl
KHOCpHETUKH; TPUHLHUIBI |
METOIbI MIPOBEACHUS
HCCIIEI0BaHUN B obnactu

KUOCPHETHKH, a TaKXKe 3HAaer,
4TO  TPEACTaBISIOT  COOOM
OK30CKENEThl: Ha3HAaYeHHE U
KJTacCU(UKAIUS  IK30CKEIIETOB,

CYILIECTBYIOIINE  KOHCTPYKLIUU
9K30CKEJIETOB, a TaKxe
MHUKPOPOOOTHI, HO JIOIYCKaeT

HEe3HAYUTEJILHBIE OIINOKH

JlekiimoHHBIE U
MIPaKTUYECKHE

3aHATHSA, paboTa B
MaJIbIX Tpynmax,

HHTCPAKTUBHAA
JIEKUMS, JUCKYCCHS,
camocTosiTennbHast ~ pabora

00yyJaromuxcs, MoJAroToBKa
U clada IMPOMEXYTOYHOU
aTTeCTallHH.

Paznen 1. CtpykTypHas cxema
HEUPOKOMIIBIOTEPA
Pasnen 2.
OJTHOCJIOMHEBIX U

OO0yuenue

CIICHUAJIbHBIX Hef/'IpOHHbIX

ceTen
Paznen 3. OOyuenue
MHOTOCJIONHBIX HEJIUHENHBIX

HEHpOHHBIX ceTell 6e3 00paTHBIX
CBA3EH

Paznen 4. Anroputmbl 00ydeHUs
MHOT'OCJIOMHBIX HETUHEHHBIX

HEHPOHHBIX CETeH

Paznen 5. Moaenu HEMPOHHBIX
ceren

Paznen 6. 'uGpunHbie CUCTEMBI
Paznen 7. Helipoumurtartopsl

Tekymuii KOHTPOJIb —

YCTHBIN o1poc,
KOHTpOJIbHasg ~ padora,
TECTUPOBAHUE, 3alIUTa
OTYETOB o

MPaKTUYECKUM paboTam




Bricoknii ITK-10.1. Crynent  3Haer, | JIeKUMOHHbBIE U Pasznen 1. CtpykTypHas cxema Texkymui KOHTpOJIb —

YpOBEHb IIOHUMAET, BBIIENSET IJIABHBIE | IPAKTUYCCKHE HEHPOKOMIIBIOTEPA YCTHBIN orpoc,
IOJIOKEHUA B H3YYEHHOM 3aHsTHs, paboTa B Paznen 2. O6yuenue | KOHTPOIbHAs — padoTa,
MaTepuane M CIOCOOEH [JaTh | MajbiX rpymnmax, OJIHOCJIOMHBIX H TECTUPOBAHUE, 3alluTa
KpaTK XapaKTEPUCTUK .

PaTKyIo p p Y | UHTepaKTUBHAs CleNHUATBHBIX Hefiponnpx | OTICTOB 1o
OCHOBHBEIM HACAM JMICKLHA, AUCKYCCHS, | o MPaKTUYECKUM paboTam
npopabOTaHHOTO MaTepHaia | camocTodTeabHas ~ pabora

Paznen 3. OOyuenue
AVUCHUILIIAHBEI. 00ydJaronuxcs, MoAroToBKa . .
. | MHOTOCJIOMHBIX HEJTMHEHWHBIX
3Haer (DyHZaMEHTAaNbHBIC | iy cpaua  IPOMEXKYTOUHOI 3 i Ges o6
pazIeseI KHOEPHETUKY; | arrecTarii. HEUPOHHBIX ceTell 6e3 00paTHBIX
IPHHIIMII] u METOTBI CBA3CH
NPOBEJCHNs MCCIE0BaHHUil B Pa3nen 4; AJ‘IFOpI/ITMBIv o0yueHus
OBITACTH KHOCPHETHKH, a TAKKe MHOTOCITOMHBIX HEJTMHEHHBIX
3HAET, YTO MPEACTABJIAIOT COOOM HCHUPOHHBIX CCTCH
SK30CKEJIEThl: HA3HAYEHUE U Paznen 5. Mozenyn HEHPOHHBIX
KJaccuukanus AK30CKEIETOB, ceren
CYILIECTBYIOIIME  KOHCTPYKIIHH Paznen 6. 'ubpuaHbie cuCTeMbI
JK30CKEJIETOB, a TaKXKe Pazpen 7. Heiipponmutaropsl
MHUKPOPOOOTHI.
Ymeem
ba3oBsIit I1K-10.2. Crynent  ymeet | JIeKuMOHHBIE U Paznen 1. CtpykTypHas cxema Texymui KOHTpOJIb —
YPOBEHD (1)OpMyJ'II/IpOBaTB M JOKasbIBATbh | IPAKTUYCCKUEC HeﬁpOKOMHB}OTepa yCTHI:II71 orpoc,
HauOoJIee BKHBIE PE3YIILTATHI B 3aHATHsA, paboTa B Paznen 2. OG6yuenue KOHTpOJIbHasi ~ paboTa,
KHOEpPHETUYECKHUX 00mnacTsX; o
P6 > | MaJTBIX Tpymmax, ONTHOCITOMHBIX 1 TECTUPOBAaHUE, 3alUTa
pa3pabarbIBaTh QITOPUTMBI .

CIICHUS] KOHKPETHBIX 3a/1a4 S CreIHaNbHBIX Helipornpx | OTIETO 1o
p p Aat, TIEKLHA, MCKYCCHS, | o IPaKTUYECKHM paboTam
yMeer paspabaThiBaTh | ¢aviocTosTenbHas paborta
TpeGoBaHus K CHUCTEME Paznen 3. OGyuenue

0o0ydJarmuxcs, MOATr0TOBKA . .
yIpaBiIeHUS MHOT'O3BEHHBIM . | MHOTOCJIOMHBIX HEJTMHENWHBIX
U clada MpPOMEXYTOYHOMI . .
HK30CKEJIETOHHBIM KOMILIEKCOM, HEHPOHHBIX ceTeil 0e3 00paTHBIX
aTTeCTalUU.
AITOPUTMBI yIpaBIICHUS cBA3eil
poboramu,  Kak Pasmen 4. Anroput™bl 00ydeHWs]
MHOTOAreHTHBIMH ~ CHCTEMaMH, MHOTOCTTOMHBIX HETMHEHHBIX

HEWPOHHBIX ceTen




Pasznen 5. Moaenu HEMpOHHBIX

HO JIONTYCKaeT OIMUOKH.

ceTeit
Paznen 6. 'uGpuHbIE CUCTEMBI
Paznen 7. Helipoumurtartopsl

Cpennuit
YpOBEHB

IT1K-10.2 CryneHt yMeer
dbopMynupoBaTh U J0Ka3bIBAThH
HaunOoJiee BayKHbIE PE3yJIbTaThl B
KHOEPHETUYECKHUX 00macTsX;
pa3pabaThiBaTh QITOPUTMBI
pelieHns KOHKPETHBIX 3ajad,
ymeer pa3pabarbIBaTh
TpebOoBaHUS K cucTteme
yIpaBiIeHUS MHOTO3BEHHBIM
9K30CKEJIETOHHBIM KOMILJIEKCOM,
AITOPUTMBI yIpaBIeHUS
poboTamu,  Kak
MHOTOareHTHbIMU CUCTEMaMH.

JlexunoHHBIE U
MPaKTUYECKUE

3aHsTHS, padoTa B
MaJIbIX Tpynmax,

HHTCPAKTUBHAA
JIEKIUS, TUCKYCCHS,
camocrosiTenibHass ~ pabota

00ydJaronuxcs, MoJAroTOBKa
U cladya MPOMEKYTOUHOM
aTTeCTalUH.

Pasznen 1. CtpykrypHas cxema
HEUPOKOMIIBIOTEPA
Pasnen 2. OO0yuenue
OJTHOCJIOMHBIX U

CIICNHUAJIBHBIX HeﬁpOHHBIX

ceTen
Paznen 3. OO6yuenue
MHOT'OCJIOMHBIX HEeITWMHENHBIX

HEHpOHHBIX ceTeil 6e3 0OpaTHBIX
CBA3EHN

Paznen 4. Anroputmbl 00ydeHUs
MHOTOCJIOHHBIX HETMHEHHBIX

HEWPOHHBIX ceTen

Pasznen 5. Moaenu HEMpOHHBIX
ceTen

Pasznen 6. 'ubpuaHbie CUCTEMBI

Texymuii KOHTpOIb —

YCTHBIN o1mpoc,
KOHTpOJIbHAs  paboTa,
TECTUPOBAaHUE, 3allUTa
OTYETOB o

PAKTUYECKUM paboTam




Pazgen 7. HeitpoumMutatopsl

Bricokuii
YpOBEHBb

IIK-10.2.  CrymeHT  ymeer
CaMOCTOSTENLHO, 0€30IHO0YHO
dbopMynupoBaTh U JOKa3bIBaTh
Haubosee BaKHBIE DPE3yJbTAThI
B KUOEpHETUYECKHX OO0NACTAX;

pa3pabaThIBaTh aITOPUTMBI
pelIeHUs] KOHKPETHBIX 3ajad,
yMeeT pa3pabaThIBaTh
TpeboBaHUS K cucTeme
YIIPaBJICHUS MHOT'03BEHHBIM
HK30CKEJIETOHHBIM

KOMILIIEKCOM, AITOPUTMBI

yOpaBieHUs poOOTaMH, Kak
MHOTOAreHTHBIMH CUCTEMaMH

JlexunoHHBIE U
MPaKTUYECKUE

3aHATHSA, paboTa B
MaJibIX Tpynmnax,

MHTEpaKTHBHAS
JIEKIUS, TUCKYCCHS,
camocrosiTenibHass ~ pabota

00ydJaronuxcs, MoJAroTOBKa
U clada INPOMEXYTOYHOU
aTTeCTallUH.

Pasznen 1. CtpykrypHas cxema
HEHPOKOMIIBIOTEPA
Pasnen 2.
OJIHOCJIOWHBIX U

OOyuenue

CIICNUAJIBHBIX HeﬁpOHHBIX

ceTen
Pasnen 3. OO0yuenue
MHOTOCJIONHBIX HEJIUHEHNHBIX

HEHPOHHBIX ceTel 6e3 00paTHbIX
CBA3EHN

Paznen 4. Anroputmbl oOy4yeHHs
MHOT'OCJIOMHBIX HEJIMHEHUHBIX

HEUPOHHBIX ceTen
Paznen 5. Monenu HeMpOHHBIX
ceTen

Texymuii KOHTpOIb —

YCTHBIN o1mpoc,
KOHTpOJbHAs  paboTa,
TECTUPOBAHUE, 3alIUTa
OTUYETOB o

PaKTUYECKUM paboTam

Paznen 6. 'ubpumHbIe CUCTEMBI
Paznen 7. Helipoumurtatopsl




Braoeem

bazoBsrit [1K-10.3. Cryaent Ha 6a3oBoM | JIGKIIMOHHBIE H Pazgen 1. CtpykrypHas cxema Texkymuii KOHTpOJIb —
YPOBEHb YPOBHC BJIaACCT HaBBIKaMHM | TIpaKTHYCCKHUC HeﬁpOKOMHb}OTepa yCTHbII71 OIIpOC,
pEIICHUA HOCT%BHGHIgHX 3aaaq 3aHsTHS, paboTa B Paznen 2. O6yuenue KOHTpOJIbHasi ~ paborTa,
B IpeAMETHON ol0mactu B .
paMK’; IlBH6paHH0rO podbis: MaJIBIX TpyHIIax, OIHOCJIOMHBIX H TECTUPOBAHHUE, 3alluTa
METOIaMH pa3pa60TK1; AHTTEpaKTHBHA CrelUaTbHBIX Helponnprx | OTHCTOB 1o
JEeKIUs, TUCKYCCHS, . MPAKTUYECKUM paboTam
SKCIIEPTHBIX CUCTEM I10 ceren
camocTosiTennbHas ~ pabora
UCII0JIb30BAaHUIO Paszpnen 3. OO0yuenue
00y4aromuxcs, MOAroTOBKa . .
pPOOOTOTEXHUYECKUX  CPEICTB, .. | MHOTOCJIOMHBIX HEJIMHEWHBIX
U claya MPOMEKYTOYHOM - .
MIPOCKTUPOBAHUS ACY c HEHPOHHBIX CeTel 0e3 00paTHBIX
aTTEeCTallUU. .
UCIIOJIb30BAHUEM  CHCTEMHOTO CBsI3ei
aHaJau3a, MaTeMaTU4eCKOro W Paznen 4. Anaroputmel oOydeHus
MMUTAIMOHHOTO MHOTOCJIOMHBIX HEJIMHEHHBIX
MOJIEJIUPOBAHUS  UIsL  CUCTEM HEHPOHHBIX CETeH
pa3IMYHOTO HA3HAYEHHS. Paznen 5. Mopaenu HEMPOHHBIX
cerel
Paznen 6. 'uGpuHbIE CUCTEMBI
Pazgen 7. HeitpouMutatopsl
Cpennuii IIK-10.3. Crynent Biageer | JIeKUMOHHBIE U Paznen 1. CtpykTypHas cxema Texymui KOHTpOJIb —
YPOBEHB 3HaHMAMH BCCIro HM3YYCHHOTO | MPaKTHYCCKHUEC HeﬁpOKOMHB}OTepa yCTHI:II71 orpoc,
MaTepuana. Biageer HaBblkamu 3aHATHsA, paboTa B Paznen 2. O6yuenue KOHTpOJIbHasi ~ paborTa,
€IIEHUS] TOCTABJICHHBIX 3a]a4 .
|y ” . A MaJIbIX Tpynmax, ONTHOCITOMHBIX 1 TECTUPOBAHUE, 3alUTa
B MPEIMETHOH  001acTH B | yurepaxripHas . OTUCTOR 1o
pamMKax BbIOpaHHOTO TPOGUIIS; CHCLHATLHBIX HCMPOHHBIX
’ JIEKIIUS, TUCKYCCHS, . MPaKTUYECKUM paboTam
MeTOAaMH pa3paboTKu ceTen
camocrosiTenpHass ~ pabota
DKCIIEPTHBIX CUCTEM I10 Paznen 3. OO0yuenue
oOyJaronuxcsi, MOJAr0TOBKa . .
HCIIOJIb30BaHUIO .. | MHOTOCIIOMHBIX HEJTMHENWHBIX
U clada MpPOMEXYTOYHOMI . .
pPOOOTOTEXHHYECKHX  CPEJCTB, HEHPOHHBIX ceTell 6e3 00paTHBIX
aTTeCTalUU. .
MPOEKTUPOBAHUS ACY c cBs3el
UCIIOJIb30BAaHUEM  CHCTEMHOTO Paznmen 4. Aiaroput™mbl 0OydeHHUS
aHaan3a, MAaTEMAaTUYECKOTrO0 U MHOT'OCIOMHBIX HEJIMHEHWHBIX
MMUTALUOHHOTO HEUPOHHBIX ceTeH

Paznen 5. Monenu HeMpOHHBIX




cerelt

MOJCIUPOBAHUS JI
pa3IMIHOro Ha3HAYCHUA.

CHUCTEM

Paznen 6. 'uGpuHbIC CUCTEMBI
Paznen 7. Helipoumuratopsl




Bricoknii I1K-10.3. CryneHt Jleknmonnple U Pazgen 1. CtpyktypHas cxema Texymuii KOHTPOJIb —

YPOBEHb BJIaJICET KOHIENTyaJbHO- | IIPAKTHYICCKUC HEMPOKOMIIBIOTEPA YCTHBIH onpoc,
NOHSATHIHBIM arapaToM. 3aHATH, paboTa B Paznen 2. OGyuenue | KOHTpOslbHas — pabora,
Bnageer Ha BBICOKOM ypopHe | M&JIBIX IDYIIIax, OIHOCJIONHBIX M TECTUPOBAHHUE, 3allUTA
HaBbIKaMH pewenns | MHTCPAKTHBHAA CHENUATBHBIX HelipoHHpx | OTICTOB 1o
MIOCTaBJICHHBIX 3a71a4 B JICKIAsA, TUCKYCCHA, | o MPAKTUYECKUM paboTam
MpPEAMETHOM 00JIaCTH B paMKax | CaMOCTOSATEIbHAs paboTta

Pasnen 3. OO0yuenue
BBIOpAHHOTO npoduis; | 00yJarommxcs, MoJAroToBKa . .
6 . | MHOTOCIIOMHBIX HEJIMHEWHBIX
METOAaMU pa3spabOTKU | © caadya IPOMEKYTOYHOU . 46 6
SKCIIEPTHBIX CHCTEM TIO ATTECTALIIM, HEHPOHHBIX ceTel 6e3 00paTHBIX
HCTIOJIb30BaHUIO CBA3CH
POOOTOTEXHUUYECKUX  CPENCTB, Paznen 4. Anroputmbl oOydeHHS
MIPOCKTUPOBAHUS ACY c MHOTOCJIOMHBIX HEJIMHENHBIX
WCIIOJb30BAHUEM  CHCTEMHOTO HECUPOHHBIX CCTCH
agajgn3a, MaTEeMaTH4YeCKOro H Paszen 5. Mozenn HeHpOHHBIX
WUMUTAUUOHHOTO ceren
MOJICTIUPOBAHUS ISl  CHUCTEM Paznen 6. 'ubpuaHbie cucTeMbl
pPa3IMYHOIO HA3HAYEHUS. Paznen 7. Heiipponmutaropsl
2. IEPEYEHb OIEHOYHBIX CPEJICTB’
Tabmuma 3
Ne | HaumeHoBanue | XapakTepuCTHKA OLEHOYHOI'O CPEJICTBA [Ipencrasnenue ouenouHoro cpeacrtsa B ®OC
OIICHOYHOTO
cpencTBa
1. Ormpoc CpencTBo KOHTPOJSL YCBOGHMS Y4eOHOro Marepuaia TeMbl, pas3zena uiau | Bompocs mo Temam/pasnenam AUCITUTUTMHBI
pa3ienoB AMCIUIUIMHBI, OPraHU30BAHHOE KaK y4yeOHOE 3aHSATHE B BHJIC
cobeceroBaHMsI MPETOAaBaTENS C 00 yIAOIIIMMHUCH.

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.




2. KonTponbHas
paborta, 3amuTa
OTYETOB 10
MIPAKTHYECKUM
pabotam

PaznuyaroT 3a1aum v 3a1aHus:
a) PernpoayKTHUBHOTO YPOBHS, MO3BOJISIONINE OLIEHUBATh U JHUArHOCTUPOBATH
3HaHHUEe (haKTHYECKOro marepuasa (0a30Bble MOHATHS, aJITOPUTMBI, (HAKTHI) U
YMEHHE NPaBWJIBHO WCIOJIB30BaTh CIELUUAIbHBIE TEPMHUHBI M TOHSITHUSA,
y3HaBaHHWE OOBEKTOB U3YyYEHUS B paMKaX OIpPEACICHHOrO pasjaena
JTUCLIUIUTAHBI;
0) PEKOHCTPYKTUBHOTO  YPOBHA, TO3BOJISIIOIIE OIIEHUBATH u
JMarHOCTHPOBATH YMEHUS CHUHTE3UPOBATh, aHAJINM3UPOBATD,
00001aTh (pakTHUECKUN U TEOPETUUECKUI MaTepHal ¢
dbopMynTupOBaHNEM KOHKPETHBIX BBIBOJOB, YCTAHOBICHUEM MPUIHHHO-
CJIEZICTBEHHBIX CBSI3EH;

B) TBOPYECKOIO YPOBHS, IO3BOJIIIONIME OLIEHUBATh M JAMAarHOCTUPOBAThH
YMEHUS, MHTETPUPOBaTh 3HAHUS PA3IMUHBIX 00JjacTeid, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3pCHHUS.

KoMruiekT pazHOypOBHEBBIX 3a/1a4 (3aaHuil)

3. TectupoBanue

CpencTBo, MO3BOJIAIONIEE OLEHUTh YPOBEHb 3HAHMH OOY4aroIIEerocs IyTeM
BbIOOpPa MM OJIHOTO U3 HECKOJBKHX BAapHAHTOB OTBETOB HA MOCTaBJIECHHBII
BOIIPOC. Bo3moxHO UCIOJIb30BaHUE TECTOBBIX BOIIPOCOB,
NpeayCMaTPUBAIONIMX BBOJ OOYYarOIIUMCS KOPOTKOTO W OJHO3HAYHOTO
OTBETa Ha MOCTaBJICHHBIN BOMPOC.

TecToBBIE 3a1aHUS

OneHuBaHue

3. OIUCAHME MOKA3ATEJENW U KPUTEPUEB OLIEHUBAHWSI KOMIIETEHITUN

KOHTPOJIC YCIICBAEMOCTU U HpOMC)KyTO‘-IHOﬁ aTTeCTalluu 06yqa10mﬂxc;1.

pE3yJIbTAaTOB O6y‘IeHI/I5{ 0 AUCHUIIIMHE «MaTemaTuka OCYHICCTBIIAICTCA B COOTBETCTBUU C Ilonoxenuem o TCKYyHIEM

[IpeaycMoTpeHs! cleayronire BUAbl KOHTPOJIS: TEKYIIUNA KOHTPOJIb (OCYIIECTBIEHNE KOHTPOJIS BCEX BUIOB ayJAUTOPHON U BHEAYIUTOPHOU

NESTETFHOCTH 00YUalOIerocs C IeJIbI0 TOJyYeHUsI IEPBUYHON HH(OPMAIIUU O XO/I€ YCBOSHUS OT/ACIbHBIX 2JIEMEHTOB COIECPKAHUS TUCITUTIITUHBI )

" IPOMECKYTOYHAA aTTeCTallnuA (OHeHI/IBaeTCSI YPOBE€HBb N KQY€CTBO MMOATOTOBKHU IO AVCHUILIIMHE B I_ICJ'IOM).

[Toxazarenu ¥ KpUTEPUHU OLIEHWBAHUS KOMIIETEHIINH, HOPMHUPYEMBIX B ITPOLIECCE OCBOEHUS TaHHOM TUCHUIUIMHBI, OMHUCaHbI B Ta0I. 4.

Tabauua 4.




Kon YpoBeHb OCBOCHHUS Nunukatopel Kputepuu onieHnBanus pe3yibTaToB 00yUEHHS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIIUH
3Haer
ITK-10 Henocratounsii yposens | [7K-10.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
Ouenka 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
«HEYJOBJIETBOPUTEIIBHO.
ba3oBblii ypoBEeHb 11K-10.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCHbIMbl8Aem
Ouenka 3ampyOHeHUs. 8 €20 NPUMEHEHUU.
«yOBJIETBOPUTEIILHO.
Cpennmuii yposenb Onenka | /7K-10.1. 3naem ocHogmyl0 uyacme Mmamepuana Kypcd, CHOCODeH NpPUMEHUMb U3VYeHHbIlL
«XOpOLLIOY. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUMeNbHble 3ampyOHeHUsl 8 peuleHuU
3a0auy.
Bricokwuit yposens Onenka | /7K-10.1. Iloka3zvieaem 21yb0KOe 3HAHUE U NOHUMAHUE MAmepuald, CnocobeH npumMeHums
«OTIUYHOY. U3YYEeHHbIU Mamepual Ha NPAKmuKe.
YmMmeer
ba30BbIi1 ypoBeHB 1TK-10.2. Ymeem eocnpouzsecmu ne memnee 50 % ocnoenoco Mmamepuana Kypca, OOHAKO
ucnvimuleaem 3ampyOHeHUs: NPU peueHu’ NPaKmu4yeckux 3a0ay.
Cpennuii ypoBeHb 1TK-10.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
NOJIYYEeHHbIX 3HAHULL, UCNbIMbIBAEm He3HAYUMelbHble 3ampYOHeHUsl 8 peuleHUU 3a0ay.
Beicokuii ypoBeHb 1TK-10.2. Ymeem pewamv cmanoapmuvie npogheccuonanvHvlie 3a0ayu ¢ NpUMEHEHUEeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuaid, cnocobeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
ba3oBbIil ypoBeHb ITK-10.3. Cmydenm 61adeem OCHOGHBIMU HABLIKAMU MEOPEMU4ecKo20 U NPAKmMuyecKo2o

NpUMEHEHUs  Memo008  AHATUMUYECKOU  2eoMempul, JUHeUHOU  aneedpvl U
Mamemamuyecko2o ananuza. Mmeem mecucmemamu3uposanHvle 3HAHUA OCHOBHBIX
Ppazoenos OUCYUNIUHbL.




Cpennuii ypoBeHb 11K-10.3. Cmydenm 6n1adeem 3HAHUAMU BCE20 U3VYEHHO20 Mamepuand, 61aoeem HABbIKAMU
meopemuuecko2o U NpaKmuiecko20 NPUMeHeHUss Memo008 AHATUMUYECKOL 2eOMempUl,
JIUHENIHOU aneebpbl U MAmeMamu4ecko2o anaiusa. Mcnvimoiéaem He3HauumenbHble
3ampyOHeHUs 8 peueHuU 3a0au.

Bricokuii ypoBeHb 11K-10.3. C60000HO 61a0€em HABVIKAMU MEOPEeMU4ecKko2co0 U NPAKMmu4ecKkoe0 npuMeHeHUs.

Memo008 aHANIUMUYeCcKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvigaem 21yOOKOe 3HAHUE U NOHUMAHUE U3VYEHHO20 Mamepuaid.
Cmyoeum 6nadeem KOHYeNmMyaibHO-NOHAMULHbIM ANNAPATNOM, HAVYHLIM S3bIKOM U
mepmunono2uell npopecCcuoHaIbHoU 0esamenrbHOCMU.




4. MeToau4yeckue MaTepuaibl, onpeaessiioiye nNpoueaypbl OeHUBAHUS
pe3yJbTaToOB 00yUeHUsI

3ananus B gopme yCTHOIO ompoca:
YCTHBIH ONpOC HUCHOJB3YEeTCsl A TEKYIIEro KOHTPOJIS YCIEBAeMOCTH OOY4YaloIIUXCs IO
JTUCLUIIMHE B KayecTBE IMPOBEPKU PEe3yJIbTAaTOB OCBOCHUsI Marepuana. Kaxaomy cTyneHTy
BBIJIA€TCSl CBOM COOCTBEHHBIH, Y3KO cPOopMyTupoBaHHbIM Borpoc. OTBET AOKEH OBITh YETKUM
U KpaTKuM, COACpKAIIUM BCC OCHOBHBIC XAPAKTCPHUCTHUKU OIMUCBIBACMOI'0 ITOHATHUA. B cBoem
OTBETE CTYACHT JOJDKEH MOKa3aTh YMEHHMs MPOCIIEKUBATh MPUUUHHO-CIIEACTBEHHBIE CBSI3U U
HABBIKU PAaCCYKJICHHUI U JOKa3aTeNIbCTBA.

3ananus B popme npakTuyeckux pador. KoMimiekT pa3HOypOBHEBBIX 33124
(3apanmii)

[IpakTuueckast pabora mpeacTaBisieT co00i KOHTPOJIBHOE MEPOIPUITHE MO YUeOHOMY
MaTepualy Kaxa0u TeMbl (paszena) JUCHUIIIUHBI, COCTOSIIEE B MHANBUYAIbHOM BBIMIOJHEHUN
00y4aromuMcsl TPaKTHUECKUX 3aJaHUN U OIICHKU MOJTYYeHHBIX 3HAHWN, YMEHUN U BIaJCHUI
KOMIETEHIUSIMH, (POPMHUPYEMBIMU 1O JAHHOW AUCUUILIHHE.

Brinonnenne mpakTUYecKUX ~paboOT  SBISETCS  CPEACTBOM  TEKYIIETO  KOHTPOJIS
yCIIeBAEMOCTH OOYYaIOIUXCs MO AMCHUIUIMHE U MOXKET BKIIIOYATh B CeO0sl CIEAYIONIUE THIIbI
3a/IaHUI: 3alaHsl TUTIOBOTO BHJA M 3aJIaHHMsl TBOPYECKOTO XapakTepa, MO pe3yibTaram
BBIMIOJTHEHHS] MPAKTHUECKUX 3aJaHuil oOydaromiue oGOpMIISIIOT OTUYETHI, COAEpIKAIllUe aHATHU3
MOJIYYCHHBIX PE3YJIbTATOB U BBHIBOJIBI.

TecroBble 3ananus. 3aganus B popme TeCTUPOBAHUA

Tect npeacrasnser co00M KOHTPOIBHOE MEPOIIPUITHE MO YUEOHOMY MaTepHaly Ka)a0i
TeMbl (pa3fena) [OUCHUUIUIMHBI, COCTOSIIEE B BBIMOJIHEHHMH OOYYalOIIUMCS  CHUCTEMBI
CTaHIapTU3UPOBAHHBIX 3a/laHUi, KOTOpas MO3BOJISIET ABTOMAaTU3UPOBATh MPOIENAYPY U3MEPEHUS
YPOBHSI 3HAaHUM U YMEHUHN 00y4aroIIerocs.

TectupoBanue sBJISETCS CPEICTBOM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0ydaroluxcs
0 JUCLUIUIMHE M MOXET BKJIIOYaTh B ce0s cleAyrolue TUIbl 33JaHMi: 3a/laHue C
€IMHCTBEHHBIM BBIOOPOM OTBETa U3 MPENJIOKEHHBIX BAPHAHTOB, 3aJaHUE HA ONpeAeTIeHHE
BEPHBIX M HEBEPHBIX CYXXICHMI; 3a/laHWe C MHOXXECTBEHHBIM BbIOOpPOM OTBETOB. B kaxaom
3a/laHui HEOOXOAMMO BbIOpATh BCE NMPaBUIIbHBIE OTBETHI.

5. MaTtepuanbl i NpOBeJAeHUs TEKYIIero KOHTPOJISl U POMEKYTOYHOM
arrecTalum

3amanus B popme onpoca

PA3JIEJI 1. CTpykTypHasi cxeMa HEMPOKOMIIbIOTEPa
1) Tlonsrtue HeitpoHa.
2) Cxema HEHpOKOMIIbIOTEpA.

PA3JIEJI 2. O0y4yeHue 0OTHOCJIOMHBIX U CIIEUATbHBIX HEeliPpOHHBIX ceTeil
1) OGy4eHre HeWPOHHOI CeTH.



2) TexHomOrUs 00y4eHUsI.

3) Cnoco0Osl ipeAcTaBIeHUs Ipoliecca 00yIeHuUs.

4) AaropuT™m 00ydEHHS OXHOCIOMHON HEHPOHHOM CETH.

5) IIpumep peuicHus 3aaaun KiaccuUKaIMK HA OCHOBE HEHPOHHOM CETH.

PA3JIEJI 3. O0y4yeHue MHOTOCJIOMHBIX HeJIMHEHHBIX HEPOHHBIX ceTel 0e3 00paTHBIX
cBs3eit

1) DBosronus pa3BUTHs MEPLHEHTPOHHBIX AITOPUTMOB 00yUCHUSI.

2) DddexTUBHOCTD ammapara HEHPOCETEH.

3) Mopuenu accorraruBhoi namsitu. Cetn Xomnduia.

4) Anroput™ 00paTHOTO PacpOCTPAHSHHUS OLIMOKH U €r0 aHaJIU3.

5) TpynHocTHu ajaroputMa 00paTHOrOPACIPOCTPAHEHUS OIIUOKH.

6) YcroitunBocTh cetei Xonduiaa.

PA3EJI 4. AiiropuT™MbI 00y4eHHUs MHOTOCJIOMHBIX HeJIMHEHHBIX HEHPOHHBIX
cereii 1) [Ipumenenue cetn Xonduiaa Kk penieHuro 2) 3a1a4 KOMOMHATOPHON
ONTUMU3ALINH.

3) Ceru Xondwuiaa.

4) TIporHo3upoBaHHE C MCIIOJIb30BAHHEM HEHPOCETEH.

PA3JEJI 5. Moaesn HeilipOHHBIX ceTell
1) Apxutekrypa AITHC certn.
2) ITpumep npumenenus AITHC B 3amauax pacrno3HaBaHusi 00pa3os.

PA3JIEJI 6. 'nopuaHbie cucreMbl 1)

Heuerkne HEMpOHHBIE CETH.

2) TlpeumymiecTBa anmapara HEYETKUX HEHPOHHBIX CETEH.
3) Heuerkue 37eMEHTBI HEHPOCETEBBIX CUCTEM.

4) HeueTkue HEHPOHBI.

PA3JIEJI 7. HeiipoumuraTtopnr 1)
Knaccudukanus HelipouMUTaTOpOB.

2) Tlporpammusiii komruieke Neurolterator.
3) Heiiponaker Brain Maker 3.1

4) Professional. ITaker Matlab

KonTtpomupyemsie komnerenuuu: [1K-10
Oyenra KomMnemenyutl OCyWecmesienmcs 8 Coomseemcmauu ¢ maoauyet 4.

3ananus B popme npakTudeckux pador. Kommiekt pa3HOypoBHeBBIX
3a1a4 (3aaHui)
1. CosznaTth 1 00y4IHUTh HEHPOHHYIO CETh, KOTOpask OyeT CIOCOOHA pPemIaTh JIOTHYECKYIO

3amavy uckimouatomero « MJINy». [IpoBeputs paboTOCTIOCOOHOCT HEHPOHHOW CETH.



2. CosznaTth 1 00y4HUTH HEHPOHHYIO CETh, KOTOpast OyleT CIoCOOHA OTpeIeTsATh
HarpaBJIeHHE UKIMYECKOTO CIBUTA YETHIPEXIIO3UIIHOHHOTO IBOMYHOTO Koa. [IpoBeputh
paboToCIOCOOHOCTH HEMPOHHOM CETH.

3. [Toctpouts 1 00YyINTHh HEHPOHHYIO CE€Th, KOTOpAsi MOTJIa ObI pemiaTh 3a1aqy
pacrno3HaBaHusI CHMBOJIOB. [Ipon3BecT TecTupOBaHNE HEUPOHHOM CETH TPH JT00ABIICHUH IITyMa.

4. Co3nath 1 00y4UTHh HEHPOHHYIO CETh, MPETHAZHAYCHHYIO IS aHAJN3a BPEMEHHBIX
cepuil 3alaHHOI Pa3MEPHOCTH U OTPAXKAIOIIYIO0 CTPYKTYPY JaHHBIX cepuil. OCyIIeCTBUTh IPOTHO3
3HAYEHUH OyIyIINX 2JICMEHTOB BPEMEHHBIX CEpUi

Kontpomupyemsie komnerenuuu: [1K-10 Oyernxa komnemenyuii

ocyuiecmeiAaenicia 6 coomeencmeuu ¢ ma6ﬂuueﬁ 4.

TecroBble 3ananus. 3aganus B popMe TeCTUPOBAHUS

Bapuanr 1

1 HeliponHas cetb, B KOTOpPOM KaXKAbli HEUPOH B y3JI€ PELIETKU CBSA3AaH TOJBKO C
OynkalIuMy HepOHaMU, Ha3bIBAETCS:

a) cnabocBsA3HAasi HEHPOHHAsS CETh;

0) uMKIMYecKas HEMPOHHAs CETh;

B) MHOT'OCJIOHAsi HEHPOHHAsI CeTh;

I') HOJTHOCBSI3HAsl HEMPOHHAs CETh.

2 Kak Ha3piBaeTCs HEHPOHHAs CETh, B KOTOPOM BBIXOJHOM CUTHAJ MEPENACTCSA OT
CJI0S K CJIOIO TOJIBKO B HAIIPABJIEHUU OT BXOJHOTO CJI0S CETH K BBIXOJHOMY.

a) peKyppeHTHasi HeHPOHHASI CETh;

0) HelipoHHAas CeTh MPSMOTO PACIPOCTPAHEHHUS;

B) HEHPOHHAsI CeTh ¢ OOPATHBIMU CBS35MU;

I') PELUPKYIISIIIMOHHAS HEHPOHHAs CETb.

3 Kak Ha3bpiBaeTcst 37€MEHT (OPMaIbHOIO HEWPOHA, OMPEAETSAIOIINN CBI3U MEXIY
HEHpOHaMH U BBINOJIHAIOINN YMHOKEHHE KOMIIOHEHT MepeaBaeMoro BXOIHOTO CUTHajla Ha Co-
OTBETCTBYIOLIHUE Beca?

a) HEJIMHEHBIN orepaTop;

0) cuHaric;

B) CyMMAarop;

I') TOYKA BETBJICHHUS.

4 Kakoii Bujg o0ydyeHHMsT HEHPOHHOM CETH TMpeAnoiaraeT, 4ro B KadecTBe
00yyarouux NPUMEPOB CETH UCIIOJIb3YIOTCS TOJBKO BXOIHbIE 3HAUCHUS?

a) oOyueHHe ¢ yUUTEeIeM;

6) oOyueHue 6e3 yuauTens;

B) CMeIIaHHOE 00y4eHHUE;

T) JeJIbTa-IPaBUIIO.

5) Kakas 13 cieqyromux cucTeM BBINOIHSET 3a/1a4y OMCKa 110 KI0YEBBIM CIIOBaM B
6a3ax TEKCTOBOW MH(POPMAIUH:

a) cucTeMa KOTHUTHBHOM rpaduku

0) runepTeKcToBas cucreMa

B) DKCIIEpTHAas CUCTEMa



') caM0o00yYaromuecs CHCTEMbI
6) Kakas w3 crenyomux CHCTEM TIO3BOJISIET  OCYIIECTBISATH  HMHTEpQEiic

nonb3oBarens ¢ UMC ¢ momonibio rpadudeckux o0pa3os:

a) cucTeMa KOTHUTHBHOM rpaduku

0) runepTeKcToBas cucTeMa

B) 9KCIIEpPTHAs cUcTeMa

I') CaMO00yYaroIuecss CUCTEMbI

7) Kakas w3 crnemyromux cucTeM cHocoOHa JaenaTh JIOTHYECKHWE BBIBOIBI Ha

OCHOBaHUU 3HAHUH NPEIMETHON 001acTH:

a) cUCTeMa KOTHUTUBHOM rpaduKu

0) rUTIepTEKCTOBAs CHUCTEMA

B) 9KCIIEpPTHAs CHCTEMA

I') CaMO00yYaroImuecss CHCTEMbI

8) Kakas w3 cienylmux CHCTEeM OCHOBaHa Ha UCIOJNB30BaHUM METOJIOB

ABTOMATUYECKOM Ki1accu(DUKAIMK TPUMEPOB 00yUaroeil BBIOOPKHU:

a) cUCTeMa KOTHUTUBHOM rpaduKu

0) rUIepTEKCTOBAs CHCTEMA

B) OKCIIEpTHAs CUCTEMA

I') CaMO00yYaromuecs CUCTEMbI

9) B kaxoif u3 cneayromux cucTeM IPOUCXOIUT 0000IIeHNEe OT YaCTHOTO K 001IeMY:

a) HEWPOHHBIE CETU

0) UHIYKTUBHbBIE CHCTEMBI

B) CHCTEMbI, OCHOBAHHBIE Ha MIPEIIeICHTaX

') “H)OPMAIIMOHHBIC XPAaHWITHIIA

10) B kakoii u3 CIEAYIOMUX CHCTEM MPOUCXOAUT MOCTPOCHUE 3aBUCHUMOCTEH MEXTy

BXOAHBIMH M BBIXOAHBIMH JaHHBIMU:

a) HEHPOHHBIE CETH

0) UHIYKTUBHbBIE CUCTEMBI

B) CICTEMbI, OCHOBAHHBIE Ha Mpelle/IEHTaxX
') HH(QOPMAaLIMOHHBIE XpaHWIINIIA
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Kontponupyembie komnerenuuu: 11K-10

Oyenka KomMnemeHyull OCyuwecmeisiemcs 8 COOmeemcmauu ¢ maoauyei 4.



Bonpocsl k 3k3amMeHy

1. CtpyKTypa HEHpOKOMIIBIOTEpA

2. Knaccel 3a1a4, peraeMbix HEHPOHHBIMU CETSIMU

3. OcHoBHblE OTIMYMS HEHpokoMmIblOTEPOB oT OBM  mpensiaynmx
IIOKOJICHU I

4, HeiipoceteBbie MeTonbl  00pabOTKHM HMHGOpPMAIMM W CPEICTBA HX
IPOrpaMMHOAIIIAPATHON HOJAEPKKU

5. Moenb TEXHUUECKOTO HEMpOHA. APXUTEKTYpa HEHPOHHBIX CETEH

6. IIpcraHOBKAa M BO3MOJKHBIE IYTH PEIIECHUS 337a4l 00y4EeHUs HEHMPOHHBIX
cere

1. OOyueHue HEHPOHHBIX CeTed Kak MHOTOKpUTEpHalbHAas 3ajaya
ONITUMU3AINH

8. CpaBHUTENBHBIN aHAIU3 AITOPUTMOB 00yUEHUSI HEHPOHHBIX CETeH

9. Mopenu HEHPOHHBIX CETeH I peanu3aluu oToOpakeHuit. Teopema
Konmoroposa

10.  Aunroput™m HacTpOMKHU IapamMeTpOB HEMPOHHBIX CETEH

11.  Anroput™m ¢ HacTpOMKON IepesaTOYHBIX TOJBKO CHHANTUYECKUX BECOB U
cmenenuid. Hacrpoiika nepenaToyHbIx GyHKIMNA

12. Hacrtpoiika uyucna HEHMPOHOB B  CKPBITBIX CIOSIX MHOTOCIIOMHBIX
HEHpPOHHBIX ceTeil B mporecce 00ydeHus. AIropuTMbl cokpamieHus. KoHCTpyKTHBHBIE
ITOPUTMBI

13. MHorocinoiiHast HEHpOHHAs CETh U AITOPUTM 0OPAaTHOI'O PaclpOCTPaHEHUS
OIINOKHU

14. [TonHOoCBsI3HAsI HEMPOHHAs CEeTh 0€3 CKPBITHIX HEUPOHOB

15. Mogenb 0JHOCIONHOTO MEPCenTpoOHa

16.  Cerp XemmuHra

17. Cetp Xondunnaa.

18.  JIByHampaBiieHHasl acCOLlMATHUBHASI IAMSTh.

19.  Mogenu Teopuu ajanTHUBHOTO pe3oHaHca. CaMOOpPraHU3YIOIUECsS KapThl
Koxonena

20.  Cersb BcTpeunoro pactpoctpanenus. Cetb ['poccOepra

21.  Heuerkue HeHpOHHBIE CETH

22.  AaropuTmbl 00y4eHUS] HEUYETKHX HEMPOHHBIX ceTei

23.  CTpyKTyphl THOPHIHBIX CUCTEM

24.  PagmanbHO-0a3uCHBIC CETH

25.  Ceru perpeccuu

26.  BeposTHOCTHBIE HEHPOHHBIE CETH

27. I'paguieHTHBIE METOABI OOyUEHUS

28. HerpaaunenTHbie METOABI O0yUeHUS

29.  Hederkune HEWpOHHBIE CETH C TCHETUYECKON HACTPOUKOH.

30.  HeiiponmuraTopsl

Kontponupyemsie kommnerenuuu: [TK-10
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.
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