MuHobpHayku Poccum
®EJEPAJIbHOE FTOCYOAPCTBEHHOE BIOA>KETHOE OBPA30OBATEJIbHOE YYPEXXOEHUE
BbICLUEFO OBPA3OBAHUA
«BOPOHE)XXCKU rOCYQAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)KOAIO
3aBenyoLmin Kaghenpon

CupoTa AnekcaHp AHaToJIbeBUY

Kadenpa TexHonormnn obpaboTky 1 3awnTbl MHOPMaLUK
07.07.2022
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.06 HelpoceTeBble TexHONOrUn 06paboTKm nHMopMaLmm

1. Kog  HauMeHOBaHue HanpaBJ/IeHUA NOAroTOBKMU/CNeLuaabHOCTH:

09.03.02 NHopMaLMOHHbIe CUCTEMbI U TEXHONOM U

2. Mpodunb noaroToBKU/cneunanmsaLms:

ObpaboTka MHMopMaLMK 1 MaLLMHHOE 0byYeHne

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:

Katenpa TexHonorun obpaboTky 1 3awuTbl MHDOPMaLLUK

6. CocTaBuTenu nporpamMmmsi:

MuTpotaHoBa EneHa KOpbeBHa, K.T.H., OOLEHT

7. PeKkoMeHpOBaHa:

Ne5 o1 25.04.22

8. YYyeOHbIN ron;:

2025-2026

9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

ObLLen uenbio ABNSETCA N3YHeHNe COBPEMEHHbLIX MHHOPMALIMOHHbBIX TEXHOMOM NI, CBA3AHHbIX C
MCMNoNb30BaHMEM annapaTa UCKYCCTBEHHbIX HEMPOHHbIX CETEN, N UX NPUMEHeHneM npu pa3paboTke
NH(OPMALMOHHBIX N MH(OPMALMOHHO-YNPaBAAOLLNX CUCTEM PA3IMYHOr0 Ha3HaYeHUS.
OCHOBHbIE 324341 AUCLNNANHDI:

obyyeHne CTyAeHTOB TEOPETUYECKUM OCHOBaM CO34aHNA, 00y4YeHUs N NPUMEHEHNS HEMPOHHbIX
ceTew;

obyyeHne CTyAeHTOB OCHOBHbLIM MPMHLMMAM NPUMEHEHUS HENPOCETEBLIX TEXHONOr M 06paboTKm
NH(OPMaLMKN B COBPEMEHHbIX MH(DOPMALMOHHBLIX U MH(POPMALMOHHO-YNPABASAIOWMX CUCTEMAX
Pa3INYHOr0 Ha3Ha4YeHus;

OB/lafeHMeE NPAKTUYECKUMMN HAaBbIKaMN NPUMEHEHNSA CTaHAAPTHbIX MHCTPYMEHTasIbHbIX CPEACTB
AN4 pa3paboTku nporpaMMHOro obecnevyeHns ¢ MCNOAb30BaHNEM HENPOCTEBLIX TEXHOIOM NN
06paboTkn nHGopMaLuu.



10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:

AncumnanHa 0THOCUTCS K YacTu hopMmpyemMon y4aCTHUKaMy 0b6pa3oBaTebHbIX OTHOLLEHWNIA
(eapuaTnBHas) 6noka b1.B.

ANs ycnewHoro oCBOeHMA AUCUUNANHBI HE06X0AMMbI BXOAHbIE 3HAaHWUA B 061aCTU MaTeMaTUYeCKoro
aHasiM3a, Teopun MHOXKECTB, MaTPUYHON anrebpbl, TEOPUN BEPOATHOCTEN N MaTEMATUYECKON
CTaTUCTUKK, TEOPUN MHPOPMALMOHHBIX MPOLECCOB U CUCTEM, HaBbIKW NPOrpaMMUPOBaHUS.

11. MnaHupyeMblie pe3ynbTaThl 0Oy4yeHUs No AuCUUNINHE/MOAYNIO (3HAHUA, YMEHUSA, HABbIKK),
COOTHeCeHHble C NJIaHUPYEeMbIMU pe3ysibTaTaMu 0CBOeHUs oOpa3oBaTeNIbHON NPOrpamMMbi
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:

Kop v Ha3BaHMe KoMneTeHuun KoA v Ha3BaHWe nHamkaTopa 3HaHUSA, YMEHNS, HaBbIKK
KOMMNeTeHLun

MNK-3 CnocobeH BbINOJHATb MK-3.1 3HaeT 93bIKN U METObI

3HaeT CTaHfapTHble
paboTbl MO CO3AaHUIO NPOrpamMMnUpPoOBaHnNs, UHCTPYMEHTHI U

nporpamMmsble cpensbl,
(Moangukaumumn) n MEeTOAMNKN TECTUPOBAHUS

ncnosb3lyemble 4s
COMPOBOXAEHUIO pa3pabaTeiBaemMbix UC

NporpaMMUpPOBaHNS 1
TECTUPOBaAHNA HENPOHHbIX
ceTen pasfInyHon
APXUTEKTYPbI.

YMeeT ncnosib3oBaTtb
CTaHAapTHoOE ”
OpWIrMHaJIbHOE MPOrpaMMHOe
obecneyeHune gns
NPOBeAEHNS UCCIeL0BAHNN 1
pa3paboTok B obnactu
HeNpOCETEBbIX arOPUTMOB
aHann3a faHHbIX.

MHDOPMALMOHHBIX CUCTEM

MK-3 CnocobeH BbIMOMHATb MK-3.2 3HaeT yCTPONCTBO U

3HaeT npumMepsbl
paboTbl MO CO3AaHUI0 pyHKUMOHMpPOBaHNe coBpeMeHHbIx UC,

; coBpeMeHHbIX VIC 06paboTku

(Mogmndukauum) n NPOTOKOJbI, UHTEPMdENCH 1 hopMaTsl

NHGopMaL MK ,
COMPOBOXAEHNUIO obmMeHa gaHHbIMK (hopmau

H6a3npyoLwmxcs Ha
NH(OPMALIMOHHBIX CUCTEM

NCMOb30BaHNM

HEMPOHHbIX CeTEN, CNoCcobbI
MOArOTOBKYM NCXOLHbIX
LaHHbIX 4N nx 0byyeHus.



Ko 1 Ha3BaHMe KOMMEeTeHLUN

MK-3 CnocobeH BbLIMOMHATL
paboThl MO CO3AaHMI0
(Mmogmdukauum) n
COMPOBOXAEHNIO
NH(OPMALMOHHBIX CUCTEM

Kol v Ha3BaHWe nHAMKaTopa
KOMNeTeHUnn

MK-3.3 ObecneymBaeT pa3paboTKy u
TecTupoBaHue VC Ha 6a3e Tunoson NC
B COTBETCTBUM C TpeboBaHUAMM

3HaHWS, YMEHUS, HaBbIKK

YMeeT npoBoAUTb
pa3paboTKy 1 TeCcTMpoBaHme
anemeHToB TUnosomn NC
0bpaboTkm

NH(opMaumu,
6a3mpytowmxcsa Ha
NCrosib30BaHMK

HEMPOHHbIX CceTeN, B
COTBETCTBUM C 3aAaHHbIMU
TpeboBaHUsAMN,



Ko 1 Ha3BaHMe KOMMEeTeHLUN

MK-1 CnocobeH npoBoaAnNTb
MccnefoBaHNS Ha BCeX 3Tanax
)KN3HEHHOr0 UMKa
NporpaMMHbIX CPencTB

Kol v Ha3BaHWe nHAMKaTopa
KOMNeTeHUnn

MK-1.1 3HaeT mMeToabl 1 CpeacTBa

NAaHMPOBaHMA 1 OpraHM3auum
nccnenoBaHui n paspaboTok

3HaHWS, YMEHUS, HaBbIKK

3HaeT U3BeCTHble B MUPOBOW
npakTUKe Noaxoabl

K pa3paboTke B 0bnacTu
MallVHHOro 06yyeHuns,
NCTOPWIO Pa3BUTKA
HENpPOHHbIX CeTen, posib 1
MecTo

HenpoCeTeBbIX TEXHOOMMI
0bpaboTky nHopMaLnu.
YMeeT npoBoAMTb
pa3paboTKy KOMMbIOTEPHbIX
Mogenen AN uccaenoBaHus
HenpoceTeBbIX

anroputMoB 06paboTKu
NH(OPMaLMK, NCMOb30BaTh
TEXHOJIOr MK opraHn3aLmm u
npoBefeHNs
UMUTALVOHHOIO
3KCMepuMeHTa,
aHaM3npoBaTh

pe3ynbTaTbl MOLENbHOIr0
9KCMepuMeHTa, CONocTaBnas
nosyvyaemble U NaaHupyemble
pe3ysbTaThl.

BnapeeT HaBbIKaMu aHaM3a
afeKBaATHOCTU
NCMoJsIb3yeMbIX MOAENe 1
pe3ysibTaToB
3KCNEPUMEHTaSIbHbIX
nccnenoBaHuin, 06obeHns
nx

LNA NpoBeAeHNs
COMOCTaBMTENBLHOIO
aHanm3a,

BKJIIO4aS W BbIMOJHSAEMbIE
cobcTBEHHbIE pa3paboTku.



Ko 1 Ha3BaHMe KOMMEeTeHLUN

MK-1 CnocobeH npoBoaAnNTb
MccnefoBaHNS Ha BCeX 3Tanax
)KN3HEHHOr0 UMKa
NporpaMMHbIX CPencTB

Kol v Ha3BaHWe nHAMKaTopa
KOMNeTeHUnn

MK-1.2 3HaeT MeTo4bl NpPOBeAEHNS
3KCMNEePUMEHTOB 1 HabnooeHNNA,
0606LeHna 1 06paboTky HGOPMaLIMK

3HaHWS, YMEHUS, HaBbIKK

3HaeT MeTobl ¥ TEXHONOr K
opraHusaumm un

npoBeLeHNs
CTaTUCTNYECKOro
KOMMbIOTEPHOIr0
3KCNeprMeHTa B
NPUJIOXKEHNN

K He/poceTeBbIM
anroputMam 06paboTkm
NH(OPMALLMKN, BO3SMOXHOCTH
COBpPEeMEeHHbIX

NpOrpamMMHbIX cpes As
peanu3auumn nccnefoBaHnn n
pa3paboTok B 0bnactu
anropuTMOB aHanu3a
LaHHbIX

1N MalLUMHHOIO 0by4eHus.
YMeeT npoBoAUTb
pa3paboTKy KOMMbIOTEPHbIX
MoJenen B MHTepecax
NPoOBeAEHNS OLLeHKN
3hheKkTnBHOCTU
HenpoCeTEeBbIX aJrOpUTMOB
o0bpaboTkn uH(opmaLumu,
NCNONb30BaTh TEXHONOT U
opraHu3auum n npoBeaeHns
NMUTaLMOHHOI 0
3KCNeprMEHTa,
aHaNU3NpOoBaTh pe3ybTaThl
MOeSIbHOr0 3KCNepUMeEHTa,
COMOCTaB/AS MosyYaeMble

N NNaHupyeMble pesybTaThl.
BnapeeT HaBbIKMW HaBbIKaMu
npoBeeHNs
KOMMbIOTEPHOI 0
3KCMepMMeHTa Mo OLeHKe

3 heKTNBHOCTUN aIrOPUTMOB
aHanu3a LaHHbIX 1
MaLlVHHOI 0 0by4yeHuns,
HaBblIKaMy TeCTUPOBAHNSA
KOMMbIOTEPHBIX MOAENEN
anroputmMoB 0bpaboTku
NHMOopMaL MM B cpese
Matlab.



Ko 1 Ha3BaHMe KOMMEeTeHLUN

MK-1 CnocobeH npoBoaAnNTb
MccnefoBaHNS Ha BCeX 3Tanax
)KN3HEHHOr0 UMKa
NporpaMMHbIX CPencTB

MK-1 CnocobeH npoBoANTb
nccnenoBaHUs Ha BCex aTanax
XKWU3HEHHOr 0 LMKa
NPOrpamMMHbIX CPeCTB

Kol v Ha3BaHWe nHAMKaTopa
KOMNeTeHUnn

MK-1.3 MNMnaHupyeT oTOe/bHbIE CTaauu

nccnenoBaHns uan paspaboTkm npu
HaAU4YUK NOCTaABNEHHON 3aa4u,
BblbMpaeT unn popmmpyeT
nporpaMMHyto cpeny ans
KOMMbIOTEPHOIr0 MOAENMPOBAHUS U
NpoBeEeHNS SKCNEPUMEHTOB

MK-1.4 Ncnonb3yeT CTaHfapTHOE U
OpWrnHalibHoe NporpamMmMHoe
obecneyeHne 1 NpoBOANT
KOMMbIOTEPHbIN 3KCMEPVMEHT,
COCTaB/SET ero onmcaHne u
hopmysiMpyeT BbIBOLbI

3HaHWS, YMEHUS, HaBbIKK

3HaeT oTAeNbHbIe CTaaum
nccnenoBaHns nau
pa3paboTkm cucTem
0bpaboTkn uHdopmaLmm c
NCrnosib30BaHMEM
HeMnpoceTeBbIX TEXHOMOI Ui
0bpaboTkn nHopmaLnu.
YMmeeT BblbpaTb
NporpaMMHyto cpesly ons
KOMMbIOTEPHOr0
MOAENIMPOBAHNSA 1
npoBeLeHns
3KCNEPUMEHTOB C
HENPOHHbIMU CETSAMMN.

YMeeT ncnosb3oBaTb
CTaHpapTHoOE 1
OpWIrMHaJIbHOE MPOrpaMMHoOe
obecneyeHune gns
npoBefeHNS
3KCMepUMeEHTabHbIX
nccnenoBaHuin B

061acTn HenpoceTEBbIX
TEeXHO0rnin 06paoTKm
NHgopMaLmn

BnapeeT HaBblKaMu
NPOBeAEHNS KOMMbIOTEPHOrO
KCnepuMeHTa u
hopmumpoBaHus
pekoMeHgaLuum no
MPVHLMMNAM MNOCTPOEHUS 1
napameTpaM HelpoCeTEBbIX
anropnTMoB B 061acTu
npogheccrnoHanbHow
neAaTeNbHOCTN.



Ko 1 Ha3BaHMe KOMMEeTeHLUN

MK-1 CnocobeH npoBoaAnNTb
MccnefoBaHNS Ha BCeX 3Tanax
)KN3HEHHOr0 UMKa
NporpaMMHbIX CPencTB

Kol v Ha3BaHWe nHAMKaTopa
KOMNeTeHUnn

MK-1.5 ObpabaTbiBaeT MONyYEHHbIE
pe3ynbTaThbl NCCNef0BaHNN C
NCMOSb30BaHNEM CTaHAAPTHbIX
MeToA0B (MeToAMK)

3HaHWS, YMEHUS, HaBbIKK

Bnapeet HaBblkamMu
06paboTKM NONy4eHHbIX

pe3ynbTaTOB UCCAef0BaHNIA

B

0611acTn HeMpoceTEBbIX
TexHosorun obpaboTku
NHMopMaLmm C
NCMNONb30BaHNEM
CTaHBAPTHbIX

MeTOLO0B (MeTOoAMK).

12. O6beM gucuUNInHBbI B 3a4eTHbIX eauHULax/yac:

3/108

dopMa NPOMEXXYTOYHON aTTeCTaLuMm:

3a4eT ¢ oueHkomn, KoHTposibHas paboTa

13. TpymoeMKOCTb No BUAaM y4ebHon paboTel

Bug y4ebHomn paboTbl

AyoNTOpPHbIE 3aHATUA
JIeKUNOHHbIE 3aHATUSA
lpakTn4eckne 3aHATUSA
NabopaTopHble 3aHATMA

CamocTodATenbHas paboTa
KypcoBas paboTa

MpomMexyToYHasa aTTecTauuns
Yacbl Ha KOHTPOJIb

Bcero

13.1. Copep>xaHue AUCLMUMNINHbI

CemecTp 8 Bcero
72 72
36 36
0
36 36
36 36
0
0 0
0
108 108



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

VcTopus pa3BuTus HeMpOHHbIX
ceTen. buonornyeckui u
NCKYCCTBEHHbIN HENPOH.
Knaccuukaums HempoHHbIX
ceTen.

CofepxxaHve pasfena AucLUunanHb

Jlekuuu no pasgeny

1.CTpykTypa bronornyeckoro
HenpoHa,

NCKYCCTBEHHbIN HENPOH. OCHOBHbIE
NOHATUS 1 onpeneneHns. Teopema
Konmoroposa, npobnema
NCKJI0YaloLLEero

«N» n ee peweHue.
2.Knaccudukaums HEMPOHHLIX CeTen
n nx

6a30Bble apXUTEKTYPLI:
MHOIOC/I0NHbIE

CeTu, 0AHOHaMNpPaB/eHHbIE U
LBYHanpaBfeHHble CeTU, BUAbI
AKTUBALMOHHbBIX YHKL NN,
HeMpOHHbIe

CeTun C 0bpaTHLIMU CBA3AMU U C
6OKOBbIMU

CBA3AMU.

JlabopaTopHas paboTa no pa3aneny
1. Bo3amoxxHoCTK cpeabl Matlab ans
paboThl

C HEMPOHHbIMK ceTaMU. N3yyveHune
CBOWCTB

NPOCTENLLEro NCKYCCTBEHHOMO
nepcenTpoHa

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHMANH-
Kypca, 9YMK

Co3paH
3/IEKTPOHHbIN
OHNalH

KypcC, pa3MeLLeHb
MaTepuasb

K NeKLmsamM.
Pa3meLleHbl
UHOUBMAYaNbHbIE
3ajaHus

L1190 BbINONIHEHUS
nabopaTopHbIX
paboT.



n/n

HanmeHoBaHVe pa3pena

OUCLUUNANHBI

OfHoHarnpaB/1eHHbIE
MHOrOCJIOViHbIE CETH
repcenTpoHHOro Tuna.

ObyyeHne MHOrOC/I0MHbIX CEeTen

rnepceriTpoHHoOro Turia

CofepxxaHve pasfena AucLUunanHb

Jlekuuun no pasgeny
3.MHOroCnoMHLIN NePCenTPOH,
CTPYKTYpHas CXeMa, BXOAHbIE U
BbIXOAHbIE

BO34eNCTBUSA. [pagneHTHble METOAb
ONTMMM3aLMM, LLeNeBon yHKLMOHAN
KayecTBa 0byyeHus, obyyeHne B
pexume

«on line» n «off line».

4. AnropuTtm obpaTHOro
pacnpocTpaHeHus
oLWmnBKM 1 ero MoanguKaymm.

5.|-|paKTI/I‘-IeCKI/Ie I'IpOﬁJ'IeMbI co3aaHnA

n

06y4€eHMst MHOFOC/IOMHBIX HEMPOHHBIX

CeTen NepcenTpPOHHOro Tuna.
6.TexHonorum n NpuMepb
1NCNONb30BaHNA

MHOFOCJIOMHbIX ceTei
nepcenTPOHHOr0

TNa B MHOPMALIMOHHBIX 1
NH(OPMALMOHHO-YNPaBIAOLLNX
cucTemax.

JTabopaTopHble paboTbl MO pasgeny
2. HenpoceTeTeBoW KnaccudukaTop
LaHHbIX C IMHENHOW pa3aensowen
rpaHuLen.

3. HelpoceTeBon knaccngukaTop
OAHHbIN

C HEJIMHENHON pa3aenstoLlen
rpaHuLen.

4. ObyyeHne n TeCTUpoBaHme
KnaccugukaTopa rayCCoBCKUX
CNTyHanHbIX

BEKTOPOB

5. PeweHne anrebpanyeckmx
ypaBHEHWIA C
NCNONb30BaHVMHOIOCNOMHOMO
nepcenTpoHa

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHMANH-
Kypca, 9YMK

Co3spaH
3JIEKTPOHHbIN
OHNalH -

KypcC, pa3mMeLLeHb
MaTepuasb

K NeKumsam.
Pa3meLleHbl
UHOUBMAYaNbHbIE
3ajaHus

L7191 BbINOJIHEHUS
nabopaTopHbIX
paboT.



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

3 HevipoHHbIE ceTU C
paananabHbiMy 6a3nCHbIMN
GYyHKUNAMMY.

4 PeKkyppeHTHbIE HEVPOHHbIE
cetun. Cetb Xongpunga.

CofepxxaHve pasfena AucLUunanHb

Jlekumsa no pasgeny

6. TunoBas apxmTeKTypa HEMPOHHbIX
ceTen

¢ PB®, obyyeHune cetu c PEO.
ConocTaBfieHne BO3MOXHOCTEN
MHOIOCJIONHOIr0 NepcenTpoHa K
ceTen c

PBE®. TexHosiIOrMN 1 NpUMepb
NCNosb30BaHUA ceten ¢ PbO.
JNabopaTopHas paboTa no pazaoeny
6.Co3naHune n obyyveHne HeMPOHHBIN
cetn c

pafnanscHbiMu 6a3nCHbIMK
pyHKUMAMMN,

Jlekuwns no paszeny

7. CTpykTypa ceTn Xondunaa,
aTTPaKTOpPsbI, YCI0OBUS CXOAUMOCTH
ons

cetun Xondgunga. AccoumaTuBHas
namaThb,

aNIrOPUTM HaCTPONKN BECOB CETU
Xondgwmnaa. NMpuMeHeHne HEMPOHHBbIX
ceTen

Xondwunga.

JNabopaTopHasa paboTa no pasgeny
7.CeTb Xondunga v ee
NCNOJIb30BaHNE Kak
accouMaTUBHON NamATn. AHanus
KayecCTBa

BOCCTaAHOBJIEHMA N3006pakeHnii B
3aBMCMMOCTY OT YPOBHSA MOMEXOBbIX
NCKaXKeHNI

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLbIO OHMANH-
Kypca, 9YMK

Co3spaH
3JIEKTPOHHbIN
OHNalH -

KypcC, pa3mMeLLeHb
MaTepuasb

K NeKumsam.
Pa3meLleHbl
UHOUBMAYaNbHbIE
3ajaHus

L7191 BbINOJIHEHUS
nabopaTopHbIX
paboT.

CospaH
3JTEKTPOHHbIN
OHNalH -

KypC, pa3MeLLeHb
MaTepuasb

K NeKumam.
Pa3meLleHbl
UHONBMAYabHbIE
3afaHuns

L7191 BbINOJIHEHUS
nabopaTopHbIX
paboT.



n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

5 CamoopraHusyroLmecs
HEVPOHHbIE CETU. AZIFOPUTM
KoxoHeHa.

6 OCHOBbI reHeTnYyecKnx
anropmtMoB 06paboTkm
NHOPMaL K.

CofepxxaHve pasfena AucLUunanHb

Jlekumsa no pasgeny

8. MpUHLUUNbI KOHKYPEHTHOr O
obyyeHus

TunoBasa apxnTekTypa HENPOHHOW
cetu

KoxoHeHa, anropuTm ntepaTnuBHoe
obyyeHnsa ceTn B pexume
camoopraHusaunn. MpuHuMn
BEKTOPHOI0

KBAHTOBAHWUS OaHHbLIX 1 €ro
npvMeHeHne B

3agadvax 06paboTkn nHGopMaLmn.
JlabopaTopHas paboTa no pasaeny
8.CeTb KoxoHeHa 1 ee npMMeHeHne B
3aja4ax KnacTepHoro aHaamsa.
AHanus

KayecTBa KJlaCTepHOro aHann3a B
3aBMCMMOCTY OT CTEMEHMU
NoKanusauum

KJ1aCCoB.

Jlekumsa no pasgeny

9.0CHOBHbIE NPUHLIMMb
3BOJIOLIMOHHOI 0

mMoZenuposaHus. ConoctaBneHune
6a30Bbix

NOHATUIA BMONOrNN N TEHETUYECKUX
anropuTMos. MpocTenwnin
reHeTU4ecKummn

anroputm XonnaHnaa.
JNlabopaTopHas paboTa no pasaoeny
9. Pa3paboTka 1 uccnenoBaHue
reHeTUYeCcKoro asropnTMa B 3agadax
ONTUMM3ALMN Ha MHOXXETCBE
LVNCKPETHbIX

nepeMeHHbiX.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

Peanusauunsa pasgena
OUCLMMNANHBI C
MOMOLLIbIO OHNANH-
Kypca, 9YMK

Co3spaH
3JIEKTPOHHbIN
OHNalH -

KypcC, pa3mMeLLeHb
MaTepuasb

K NeKumsam.
Pa3meLleHbl
UHOUBMAYaNbHbIE
3ajaHus

L7191 BbINOJIHEHUS
nabopaTopHbIX
paboT.

CospaH
3JTEKTPOHHbIN
OHNalH -

KypcC, pa3meLLeHb
MaTepuasb

K NeKumam.
Pa3meLleHbl
UHOUBMAYabHbIE
3afaHuns

L7191 BbINOJIHEHUS
nabopaTopHbIX
paboT.



No HanmeHoBaHMe TeMbI JlekumoHHble  lMpakTnyeckne JlabopaTopHble CamocTosiTenbHast Bcero
n/n  (pa3aoena) 3aHATUA 3aHATUSA 3aHATUA paboTa

1 VicTtopus pa3sutumsa 4 4 2 10
HEMPOHHbIX CETEN.
Buonornyeckni un
NCKYCCTBEHHbIN
HEeNpOoH.
Knaccugurkauums
HENPOHHLIX CETEN.

2 OnHoHanpaB/eHHble 12 16 6 34
MHOIOCJIOMHbIE CeTH
nepcenTPOHHOro
Tnna. ObyyeHune
MHOTFOCJIONHbIX CETEN
nepcenTpPOHHOro TuMa

3 HelpoHHble ceTn ¢ 6 4 6 16
pafvianbHbIMK
6a3ncHbIMK
PyHKUMAMMN.

4 PekyppeHTHble 6 4 8 18
HenpoHHble ceTu. CeTb
Xondunga.

5 Camoopranusywouwmecs 4 4 6 14
HENPOHHbIE CETHU.
Anroputm KoxoHeHa.

6 eHeTnYeckune 4 4 8 16
anropuTmbl 06paboTKu
NHopMaLnn,
36 0 36 36 108

14. MeToaunyeckme yKasaHua ana oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHbBI

(pekomeHaaummy 0byYatoLMMCS MO OCBOEHNIO OAUCLMMIMHBI: paboTa C KOHCMEKTaMy NeKuun,
npe3eHTaLUMOHHbIM MaTepnasioM, BbINOJIHEHNE NPAKTUYECKMX 3aaHWIA, TECTOB, 3adaHNN TEKYLLEN
aTTecTauun n T.4.)

1) Npwv U3yyYeHNn AUCLMMINHBI PEKOMEHAYETCS UCMO0/b30BaThb CeayloLne CpeacTBa:

PEKOMEHYEMYIO OCHOBHYIO 1 AOMOJHUTENbHYIO MTEepaTypy; METOANYECKNE YKa3zaHUs n nocobums;
KOHTPOJIbHbIE 3afaHNA AN1A 3aKpenjieHns TeopeTNYeCKoro MaTepuana; 3N1eKTPOHHbIE BepCMmn y4ebHUKOB
N METOANYECKMX YKa3aHWIN ANS BbINOJHEHNS NabopaTopHO - NpakTudeckmx paboT (Mpm HeobxoaumocTun
MaTepuranbl PAcCbINAlOTCA MO 3JIEKTPOHHON MoYTe).

2) Ons MakCMManbHOro YCBOEHMS AUCLIMMANHBI PEKOMEHYETCSA NPOBEAEHME NMCbMEHHOM0 0npoca
(TecTnpoBaHMWe, pelleHne 3a4ay) CTYAEHTOB Mo MaTepuanam NekUnin 1 npakTuyecknx paboT. MNonbopka
BOMPOCOB A1 TECTUPOBAHUS OCYLLECTBASETCS Ha OCHOBE U3y4YEHHOr0 TEOPETUYECKOro MaTepuana.
TaKoi NoaxoA No3BoSIET NOBLICUTL MOTUBALNIO CTYAEHTOB NPY KOHCMNEKTUPOBAHMMN IEKLIMOHHOMO
MaTepuana.



3) I'Ipvl nposeneHNn na60paTopr|x 3aHATMI obecneynBaeTCs MakCMMabHas CTeneHb COOTBETCTBUS C
MaTepunaioM NeKUNOHHbIX 3aHATUI U OCYLLEeCTBNAETCA SKCNepnMeHTasibHaa NpoBepKa MeTo40B,
aJlropnuTMoB 1”1 TEXHOJIOT NI 06p360TKI/I I/IH(*)OpMaLI,I/II/I, n3naraemblX B paMKax Nekuunin.

15. NepeyeHb OCHOBHOM U A,ONOJIHUTEJIbHOW NIUTEPaTypPbl, PECYPCOB MHTEPHET, HeobXoaUMbIX
AN OCBOEHUA AUCLUNIINHDI

Ne NcToYHUK

n/n

1 CupoTa, AnekcaHzp AHaToJibeBMY. MeTobl M anropuTMbl aHann3a AaHHbIX U UX
MoLefnmpoBaHune

B MATLAB : [y4ebHoe nocobue] / A.A. CupoTta .— CaHkT-NeTepbypr : BXB-MNeTepbypr, 2016 .—
381 c.: un. — bubnuorp.: c. 371-374 .— MNpeaM. ykas.: ¢. 377-381 .— ISBN 978-5-9775-3778-0.

2 MuTpocaHoBa, EneHa KOpbeBHa. HenpoceTeBble TeXHONOrMM 06paboTKM MHDOPMATUKML.
MeToabl
N TexHonormm raybokoro oby4yeHus : y4ebHoe nocobue / E. KO. MutpodaHosa, A. A. CupoTa, M.
A. [Ipto4eHKo .— BopoHex : zgaTensckuin gom By, 2019 .— 197 c. — Tupax 50. 12,3 n.a. —
ISBN 978-5-9273-2888-8

3 fxbaeBa, I.9. OCHOBbI TEOPUM HENMPOHHBIX ceTen / .3, AxbseBa. - 2-e u3f., ucnp. - Mockea :
HaunoHanbHbIn OTKpbIThIN YHUBEpcuTeT «MHTYUT», 2016. - 200 c. : un. - (OCHOBbI
NHMOPMALMOHHbBIX TEXHONOMUIA). - PeXuUM LoCTyna: no noarnuncke. -

URL: https://biblioclub.ru/index.php?page=book&id=429110 (gaTa obpaweHus: 02.11.2020). -
ISBN 978-5-94774-818-5. - TEKCT : 3/IEKTPOHHGIN

6) nononHuTeNbHas AnTepaTypa:

Ne n/m NCTOYHMK

1 ApywkunHa H.I'. OCHOBbI TEOPUN HEYETKUX U TNBPULHBLIX CMCTEM : y4yeb. nocobue / H.T.
ApywKnHa. - M.: ®uHaHcbl n ctatucTuka, 2004. - 320 c.

2 MpakTukyM no Kypcy " HelpoceTeBble TexHONOrUn 06paboTKm nHopMaunn" [DNeKTPOHHbIN
pecypc] : yyebHo-meTOoANYECKOE Nocobue AN BY30B : [A15 MarncTpoB hak. KOMMbOTEP. HayK
oHeB. hopMbl 06y4eHuna; ona HanpasneHnsa 09.04.02 - UHOPM. CUCTEMBI U TEXHOJIOTUN. |
BopoHeX. roc. yH-T ; cocT.: A.A. CnpoTa, E.FO. MuTpochaHoBa , M.A. Ipto4eHKO .— DNEKTPOH.
TeKCTOoBble AaH. — BopoHeX : Mi3paTenscko-nonnrpauyecknin LeHTp BopoHexckoro
rocynapCTBEHHOro yHMBepcuTeTa, 2013

3 Mensenes B.C. HeilpoHHble ceTu. MATHLAB 6 / B.C. MeaBepaes, B.I'. MoTeMkuH. - M. : ANANOT

MWDK, 2002. - 497 c.



Ne n/n

4

McToYHMK

AHann3 gaHHbIX 1 npouecco / A. bapcersH [u ap.]. - CM6. : BXB-MATEP, 2009. - 512 ¢

AnrasuHoB 4yapa KOHCTaHTMHOBUY. AHa/IM3 U KOMMbIOTEPHOE MOAENNPOBaHNE
NHHDOPMALMOHHbIX NMPOLIECCOB 1 CUCTEM : [y4ebHoe nocobue ansa cTyad. By30B, 0by4. Mo
crneumansHocTy 080801 "Mpuknad. HpopMaTuKa" 1 Ap. MEXAUCUMIMIMHAP. CNeLnanbHOCTAM]
/

3.K. AnrasuHos, A.A. CupoTa ; nog obul. pea. A.A. CupoTbl .— M. : Ouanor-MNU®U, 2009 .— 416
C.: un.— bubanorp. B KoHUe pa3a. — ISBN 978-5-86404-233-5

B) UH(OPMALIMOHHbIE 371EKTPOHHO-06pa3oBaTe/IbHbIE PECYPChI:

Ne n/n

McToYHmK

DNeKTPOHHBIN KaTasior Hay4yHon 6ubnnotekn BopoHEXCKOr0 rocyapCTBEHHOMO
yHuBepcuTeTa. - (http // www.lib.vsu.ru/).

Obpa3zoBaTesNbHbIN MOPTaa «INEKTPOHHbIN YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

9bC NaHb (KoHTpaKT Ne3010-06/01-22 oT 10.03.2022; NMNLEH3UOHHLIN 4Or0BOP
Ne3010-06/02-22 ot 10.03.2022; nnueH3noHHbIA gorosop Ne3010-15/231-22 o1 17.05.2022)
3BC «YHuBepcmTeTckan bubnnorteka online» (KoHTpakT Ne3010-06/30-21 oT 23.12.2021)

9bC «3nekTpoHHan bubnanoTeka TexHu4eckoro BY3a» (Ib6C «KOHCYNbTaHT CTyOeHTa»)
(KkoHTpakT Ne3010-06/29-21 o1 23.12.2021)

96C «Obpa3oBaTenbHas naaTdopma FOPANT» (morosop Ne4990 oT 10.01.2022; AMLIEH3NOHHBIN
porosop Ne3010-15/217-22 ot 05.05.2022)

16. NMepeyeHb yuebHO-MeTOAUUECKOrO obecneyeHUs OJiI8 CAaMOCTOATENIbHOW paboThbl

Ne n/n

McToYHUK

CupoTa, AnekcaHap AHaTOJibeBMY. MeTobl M a/IrOPUTMbl aHaAn3a AaHHbIX N X
mMoaenupoBaHue B MATLAB : [y4ebHoe nocobue] / A.A. Cupota .— CaHkT-MeTepbypr : BXB
Metepbypr, 2016 .— 381 c. : un. — bubnanorp.: c. 371-374 .— MNpenoMm. yka3s.: ¢. 377-381 .—
ISBN

978-5-9775-3778-0



Ne n/m NCTOYHMK

2 MpakTukyM no Kypcy " HellpoceTeBble TexHONOrUmn 06paboTkm nHpopmaunn" [NeKTPOHHbIN
pecypc] : yyebHo-meTOoANYECKOE Nocobue AN BY30B : [A15 MarncTpoB hak. KOMMbOTEP. HayK
oHeB. hopMbl 06yyeHuna; ona HanpasneHnsa 09.04.02 - UHdoOpM. CUCTEMBI U TEXHOSIOTUN. |
BopoHex. roc. yH-T ; cocT.: A.A. Cnpora, E.FO. MutpodaHosa , M.A. [Ipt0O4€HKO .— DNIEKTPOH.
TEKCTOBble AaH. — BopoHex : 3aaTenbcko-noamrpauyecknii LeHTp BopoHexckoro
rocyfnapCTBEHHOro yHuBepcuteTa, 2013

3 MpakTukyM no kypcy "MoaennpoBaHune cmctem" [D1eKTpPoHHbIN pecypc] : y4ebHo-
MeTogu4yeckoe
nocobue gns By30B : [AN9 CTYA. 4-5 KYpCOB (hakK. KOMMbIOTEP. HAayK AHEB. U Bevep. PopMbl
oby4yeHuns; gna HanpasaeHuin: 230200 - HgopM. cuctemsl, 230400 - MHDOPM. CUCTEMBI 1
TexHonorum; cneymansHoctn, 230201 - MHDopM. cucTemsl n TexHonorun]. Y. 1,2 / BopoHex.
roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTtpocaHoBa , M.A. IptoYEHKO .— D/IEKTPOH. TEKCTOBbIE
LaH. — BopoHex : M3gaTenbCko-nonnrpaduyecknin LeHTp BopoHEe)XXCKOro rocyaapCTBEHHOI0
yHuBepcuteTa, 2013

17. ObpasoBaTenbHblie TeXHONOIMU, UCNOJIb3yeMble NPU peannsauum y4eOHON AUCLUNINHDI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe obyuyeHue (30),
CcMellaHHoe obyyeHue):

Ansa peanusaunm y4ebHoro npouecca NCnosib3yTcs:

1. MO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching",

noroop Ne3010-16/96-18 oT 29 gekabps 2018r.

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6€CCPOYHBIX INLLEH3NN Ha KaXKabINA,
KoMmnoHeHTbl: Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 ot 30.09.2011 (3a c4eT npoekTa EK
TEMPUS/ERAMIS).

3. M0 MaTnab B pamkax Nnoannckn "YHNBEPCUTETCKAS JIMLEH3MA Ha MPOrpPaMMHbIi

Komnnekc ons 3BM - MathWorks, Headcount - 25 ": anmueH3us o 31.01.2022,

cybnmueH3noHHbIn KoHTpakT 3010-07/01-19 ot 09.01.19.

4.Mpn NpoBeAEHNMN 3aHATUIA B AUCTAHLNOHHOM pexume 0by4eHns MCNoJib3ylTCsS TEXHNYECKNE U
NHOPMaLMOHHbIE pecypcbl OBpa3oBaTebHOro NopTana "INeKTPOHHLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asnpytoLLerocs Ha CMCTeMe AUCTaHLMUOHHOIo 0byyeHus Moodle, pa3BepHyTON B
yHUBEpCcUTeTE.

18. MaTepuaano-TexuuquKoe obecneyeHue OoUCLMUNJIUHBI:

(npu ncnonb3oBaHnm nabopaTopHoro 06opyA0BaHNS YKa3biBaTb NOJIHbLIA NepeYveHb, Npy 60bLLIOM
Konn4yecTee 060py0BaHNA MOXXHO BbIHECTY OaHHbIN pa3fen B NpuioXKeHne K paboyen nporpamMmme)

1) MynbTMeannHan nekunoHHas ayamtopus (kopn.la, aya. Ne 297), NMK-Intel-G3420, paboyee mecTo
npenofaBaTesia: NPOEKTOP, BUAEOKOMMYTATOp, Cheunanm3npoBaHHas mebenb: focka menosaa 1 wT.,
cTonbl 31 WT., CTyNbA 64 WT.; BbIXOA B IHTEpHET, BoCTyn K hoHAaM y4ebHO-MeTOAMYECKON
LOKYMEHTaLWW U 31IEKTPOHHbLIM U34aHUSAM.

2) KomnbloTepHbIn knacc (oanH 13 Nel-4 kopn. 1a, aya. Ne 382-385),MK-Intel-i3 16 wT.,
cneunanm3npoBaHHan Mebesnb: AOCKa MapkepHas 1 wT., cTonbl 16 wT., CTynba 33 WT.; 4OCTYN K hoHAaM
y4ebHO-MeToANYeCKON LOKYMEHTaLMM U SNEKTPOHHbIM U3AaHNUAM, OOCTYN K 31€KTPOHHbLIM
H61bnMoTeYHbIM CUCTEMAM, BbIXOA B IHTEpHET.



19. OueHo4Hble cpeancTBa AJsa npoeeneHusn TeKyLI.I,Eﬁ ] ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

[MopAnoK OLLeHKN 0CBOEHMA 06y‘-IaIOLLI,VIMI/ICFI y‘-leﬁHOFO MaTepunana onpenendeTca cogep>XaHmem
cnegyrowmnx pasgesios gUCUNNANHDI:

Ne Pa3zgenbl AUCLUUMNNHGI Kon Koo OueHo4Hble cpencTsea 44

n/m  (moaynn) KoMMeTeHL N NHAMKaTOopa TekyLlen aTrTecTaunm

1 MK-3 MK-3.1
Pa3zpensl 1-6 KoHTponbHas paboTa
WNcTopus passutus no
HENPOHHbIX COOTBETCTBYIOLLUM
ceTei. bnonornyeckni n pasfenam u Temam unu
NCKYCCTBEHHbIN HENPOH. YCTHbI Onpoc.
Knaccudukaums HempoHHbIX OTYeTbl 0 BbINOJIHEHWN
ceTen. nabopaTopHbIX paboT
OpHoHanpaBeHHbIe 1-9

MHOMOC/IOMHbIE CeTu
nepcenTpOHHOro Tuna.
ObyyeHne MHOroC0MHbIX
ceTen nepcenTPOHHOro
Thna.

HenpoHHble ceTn ¢
paananbHbiMU 6a3nCHbIMK
pyHKUMAMMN.
PeKyppeHTHble HENPOHHbIE
cetn. CeTb Xoncunga.
CamoopraHusytoLmecs
HENPOHHbIE CETU. ANrOpUTM
KoxoHeHa.

[eHeTnYecKme anropuTMmbl
0bpaboTky nHopmMauun.



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHo4Hble cpencTBa a4

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

2 MK-3 MK-3.2
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTein. bnonornyeckni n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHo4Hble cpencTBa a4

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

3 MK-3 MK-3.3
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTein. bnonornyeckni n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.



Ne
n/n

4

Pazpenbl oucymnnanHbl
(Mopynn)

Pa3zpensl 1-6

WcTopus passutus
HENPOHHbIX

ceTen. buonornyeckui un
NCKYCCTBEHHbIN HENPOH.
Knaccupukaums HempoHHbIX
ceTen.
OpnHoHanpasieHHbIe
MHOIOCJIOHbIE CeTU
nepcenTPOHHOro TUMa.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.

Kon

KoMneTeHunn

MK-1

Kopg

NHIOVKaTOpa

MK-1.1

OueHOoYHble cpeacTBa A4
Tekyllen aTTecTaummn

KoHTposibHas paboTa
no

COOTBETCTBYIOLLMM
pasgenam u Temam unu
YCTHbI OMpoc.

OTYeTbl O BbINOJIHEHWN
nabopaTopHbIX paboT
1-9



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHo4Hble cpencTBa a4

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

5 MK-1 MnK-1.2
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTein. bnonornyeckni n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHo4Hble cpencTBa a4

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

6 MK-1 MK-1.3
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTein. bnonornyeckni n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHo4Hble cpencTBa a4

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

7 MNK-1 MNnK-1.4
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTein. bnonornyeckni n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.



Ne Pazpenbl oucymnnanHbl Kon Kopg OueHoYHble cpeacTBa ans

n/n  (moaynu) KOMMNeTeHLUNn nHOMKaTopa Tekyllen aTTecTaummn

8 MK-1 MK-1.5
Pazpensl 1-6 KoHTposibHas paboTa
NcTopusa pa3sutus no
HENPOHHbIX COOTBETCTBYIOLLNM
ceTen. bnonornyeckuin n pasgenam u TemMaM nan
NCKYCCTBEHHbIN HENPOH. YCTHbI OMpoc.
Knaccudhukaumsa HEMPOHHbLIX OTYETbI 0 BbINMOJHEHUN
ceTen. nabopaTopHbIX paboT
OLHOHanpaBneHHble 1-9

MHOIOCJIOHbIE CeTU
nepcenTpPOHHOro Tuna.
ObyyeHne MHOroCa0MHbIX
CeTel NepcenTpPoHHOro
Tna.

HellpoHHble ceTun ¢
pagmnanbHbIMU 6a3nCHBIMU
GyHKLMAMMN.
PeKyppeHTHbIe HENPOHHbIE
cetun. CeTb Xondgwunga.
CamoopraHusyownecs
HENpOHHbIE ceTU. ANropuTM
KoxoHeHa.

FeHeTnYecKme anropuTMsl
06paboTkn nHGopMaumuu.

MpomMexyTo4yHasa aTTecTaums
dopmMa KOHTPONSA - 3a4€eT C oueHKon, KoHTpobHas paboTa
OueHOoYHble CpeacTBa A1 MPOMEXYTOYHON aTTecTaunm

20 TunoBble OUuEeHOYHble CPpeacTBa U MeToAMYecKue MaTepuansl, onpepensiowime npouenypbl
OLLeHMBaHMSA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH

TekyLwMn KOHTPOJIb YCNeBaeMoCTy Mo AUCLUMNINHE OCYLLECTBASAETCS C NOMOLLbIO C/IeAYOLUNX OLLEHOYHbIX
CpencTs:

YCTHbIN ONPOC Ha NPAKTUYECKNX 3aHATUSAX

KoHTponbHasa paboTa o TeopeTU4eckom YacTu Kypca

JNabopaTopHble paboThl

20.1.1 MprMepHbIN NepeyeHb MPUMEHSEMbIX OLLEHOYHbLIX CPeACTB

Ne HawnmeHoBaHMe MpencrassieHne OLEHOYHOr 0
n/nm OLeHOYHOro cpefcTBa CpencTsa B poHAe

YCTHBIN onpoc Ha

JIEKLUNOHHBIX U Boripockl no Temam/pasgenam
NpaKTNYeCcKnx ANCUUNAUHBI

3aHATUAX

KpuTtepun oLeHKN

MpaBu/bHbIA OTBET - 3a4TEHO,
HenpaBWIbHbIA MW NPUHLMNNANBHO
HETOYHbIN OTBET - HE 3a4TEHO



KoHTponbHas paboTa
2 Nno pasgenam
JNCLUUMINHBI

TeopeTnyeckune BONpoCh no LLIkasia oLleHMBaHUA COOTBETCTBYET
TemMaMm/pasgenam AUCUMMINHBI npuseaeHHon B pasgene 20.2.3

Mpu ycnewHoM BbINosHeHUM paboT B
TeyeHne ceMecTpa ukcmpyeTcsa
BO3MOXXHOCTb OLEHVBaHUS TOJIbKO
TeopeTMYeCcKom 4YacTu AUCLMMANHLI B
X04e NPOMEXYTOYHOW aTTecTaumm
(3a4eTa), B NPOTMBHOM CJly4ae
npoBepKa 3ajaHns no
nabopaTopHbIM paboTam BbIHOCUTCS
Ha 3a4eT.

ConepxunT 9 nabopaTopHbIX 3aAaHni,
npenycMmaTpuBatowme pa3paboTky,
TeCTUpPOBaHUE N 3KCNyaTaLmio
MoAenen n aaropmTMOB aHaan3a
JaHHbIX C UCMOJIb30BAHNEM
pa3/InyHbIX METOA0B 06yYeHus.

3 JlabopaTopHas paboTa

20.1.2. NMpumep 3afaHna 4119 BbINOJHEHNSA NabopaTopHON paboThl
NabopaTopHas paboTta Ne2
«HenpoceTeTeBON KAaCCUPUKATOP AaHHbIX C JIMHENHOW pa3fenaowen rpaHuLen»

Llesib paboTbl: N3y4YnNTb BO3MOXHOCTU MPOCTENLLNX HEMPOHHBIX CeTeN As KNacCMmKaLnm rayCcCoBCKMX
C/lyYalHbIX BEKTOPOB B C/ly4ae ABYX KJ1aCCOB.

3a4ayu, pelwaemble Npu BbINOJAHEHUN PaboThI:

pacdhuyeckoe oTobparkeHne LeneBbiX BEKTOPOB 1 MOCTPOEHNE NMHENHON pa3aenatoLen TMHNK.
Ob6y4yeHmne HeMpoCeTeBOro KiaccngmkaTopa ANa pa3faeeHns rayCCoBCKMX CyYanHbiX BEKTOPOB.
TecTnpoBaHue KnaccndukaTopa o0 OLEHKa BEPOSTHOCTEN OLWMBOK NEPBOro U BTOPOro poAa MeToAoM
CTaTUCTMHECKOro MMUTALMOHHOIO MOAENNPOBAHNA.

3aflaHus ana caMocTosaTeslbHOM paboThl

MpoBecTn 0by4eHne HeMpoCeTeBOro KnaccuprkaTopa 4ns pa3feneHns rayCCoBCKMX Cay4anHbIx
BEKTOPOB, NpeACcTaBAEHHbIX Pa3anYHbIMU KOHGUrypaumamm obnacten nokanmsauun. OueHnTb ownbKm
MepBoro 1 BTOPOro poaa, U NpouanioCTpMpoBaTh NPOLECC UX BO3HUKHOBEHMSA. [10CTPOnTb rpaduk
3aBNCMMOCTMN CyMMapHOW OWKBKM NepBoro 1 BTOPOro poAa 0T BEANYUHbLI CMELLEHNS LLEHTPOB K1acTepos.
MocTpouTb rpadmK 3aBUCUMOCTY CYMMapHON oWwnbKM NepBoro 1 BTOPOro poaa ot obbema obyyatoLlen
BbIGOPKMY.

20.1.3 MeToanYeckme MaTepuasbl, onpeaenstolmne npoueaypbl OLEeHVBaHNS 3HAHWUIA, YMEHWIA, HAaBbIKOB U
(Mnn) onbiTa LEeATENbHOCTM, XapaKTepu3yoLMX 3Tanbl (hOPMUPOBAHNS KOMMETEHLNNA

Tekyllasa aTTecTaums NPOBOANTCS B COOTBETCTBMU C [0NI0OXKEHMEM O TeKyLlen aTTecTauun obyyatowmxcs
no nporpamMmam BhicLero obpa3oBaHns BopoHEXXCKOro rocyaapCTBEHHOIO YHBEPCUTETa. TekyLas
aTTecTauns NpoBoAMTCS B (hopMax YCTHOrO onpoca (MHAMBUAYaASbHLIN 0Npoc, PpoHTaNbHas 6becena)
MUCbMEHHbIX PaboT (KOHTPOJIbHbIE, NnabopaTopHble paboThl). MpK OLLEHNBAHUN MOTYT MCMNOJIb30BaTbLCS
KOJIN4ECTBEHHbIE NN KAYeCTBEHHbIE LUKabl OLEHOK.

20.2 MpoMeXxXyTo4yHasa aTrecTaums

MpomMe)XyTo4YHas aTTecTauns MOXXET BKoYaTh B cebs NpoBEepKYy TeopeTnYeCcKnx BONPOCOB, a TakxXe, Npu
HeobxoAMMOCTH (B Cly4ae HEBbIMOJHEHNSA B TeYEHUe CeMeCTpa), NPOBEPKY BbINOJHEHUS YCTAaHOBIEHHOMO
nepeyHs nabopaToOpPHbIX 3aA4aHNI, MO3BONSAOLLNX OLLEHUTb YPOBEHb NOMYYEHHbLIX 3HAHWUIN U/UAn
npakTuyeckoe (1e) 3agaHune(sa), Nno3soasoLee (Me) OLEHNTb CTeneHb CHOPMUPOBAHHOCTN YMEHUI 1
HaBbIKOB.

N5 OLLEHKN TEOPETUYECKMX 3HAHMI NCMOMb3YeTCa NnepevyeHb KOHTPOIbHO-U3MEPUTENbHbLIX MaTepnaos.
KaXbl KOHTPOJIbHO-N3MEPUTESIbHLIN MaTepua 415 NPOBEeAEHNS MPOMEXYTOYHON aTTecTaLmm
BKJIIOYAET ABa BOMPOCa A1 KOHTPOS 3HAHUI, YMEHUIA 1 BNaAEHWUI B paMKax OLLEHKWN YPOBHS
ChOPMUPOBAHHOCTY KOMMETeHU M. [py OLLeHUBaHUN UCMONb3YETCSA KONMYeCTBEHHAs WKana. Kputepun
OLIEHMBaHMA NpuBeAeHsbl Bhillie B Tabnauue pasgena 20.2.3.

20.2.1. NMpuMepHbIA NepeyeHb BOMPOCOB K 3a4€Ty C OLEHKON



Ne Bonpochl K MpOMeXXyTO4YHOW aTTecTauum (3a4eT C OLLeHKoM )

1 WcTopus pa3BuUTUSA HEMPOHHLIX CeTel. BUONOrn4ecknin N NCKYCCTBEHHBIN HENPOH.
2 Knaccngumkaums HEMPOHHLIX ceTel. Buabl ak TUBALMOHHbBIX (DYHKLWA.

3 Tlpobnema «nckKNoYaoLLee «Un» 1 ee peLleHue.

4 OpHOHanpaBneHHble MHOrOC/I0MHbIE CETY NEePCENTPOHHOro THMa

5 OnuncaHne apxXMTeKTYpbl HENPOHHON ceTn MLP

6 Anroputm 06paTHOro pacnpocTpaHeHUs oWnbKN n ero moanduKaLnm.

7

MpakTnyeckne npobaembl co3aaHns 1 06y4eHUss MHOTOC/OMHbBIX HEMPOHHbLIX CETEN NEPCENTPOHHOMO
Tuna.

TexHoNoruy 1 NpUMepbl NCNOb30BaHNS MHOMOC/IONHBLIX CETEN NepCenTPOHHOro Tuna B
MHHOPMALIMOHHbIX 1 MH(OPMALMOHHO-YNPABAAIOLLMX CUCTEMAX.

9 HelNpOoHHbIE CETY C paAnanbHbIMU 6A3UCHBIMU (YHKLMAMU. KpyroBas CUMMETPUS [aHHbIX.

TunoBas apxuTekTypa HEMPOHHbIX ceTen ¢ PBD, obyyeHne ceTn ¢ PB®. TexHoN0rum n npumepsbl
ncnonb3oBaHusa ceten ¢ PEO.

11 PekyppeHTHble HEMPOHHbIe ceTu. CeTb Xonduaaa.
12 AccoumaTrBHas NamsaTb, anropuTM HaCTPOMKKN BECOB CeTu Xondguaaa.
13 MNpumeHeHne HeMPOHHLIX ceTeln Xondunaa, 3ajgadya KOMMUBOSXepPa.

CamoopraHusyoLmecs HepoHHble ceTu. KoHKYpeHTHoe obyyeHune, naTtepasibHble CBA3N B
HeMPOHHbIX ceTaX. TUNOBas apXUTEKTypa HEMPOHHOW ceTy KOXOHeHa,

MpoLeccbl nTepaTUBHOIrO 0by4YeHNs CeTK B peXXMMe CaMoopraHmnsaumnm, opM1UpoBaHmne KapTsl
KoxoHeHa.

16 MpuHUMUN BEKTOPHOIO KBAHTOBaHMS AaHHbLIX U €ro nNprMeHeHne B 3aadvax 06paboTKy UHopMaLum

FeHeTnYyeckne anropuTMbl 06paboTKn MHpopMauun. OCHOBHbIE MPUHLMMbLI 3BOJTIOLIMOHHOIO
mMogzenupoBaHus. ConocTaBneHve 6a30BbIX MOHATWIA BUONOTNN 1 TEHETUYECKNX a/iIrOPUTMOB.

MpOCTENLLNIA FEHETUYECKIIA anropuTM XonnaHaa. NMpuMeHeHne reHeTUYeCKUX anropuTMoB Ans
peLlleHns oNTUMU3aLMOHHbIX 3a4a4

20.2.2. NMpuMep KOHTPOJIbHO-U3MEPUTENILHOr0 MaTepmana
YTBEPXXOAKO

3aBefyloWwmnin Kagenpo TexHonornn obpaboTky 1 3aWwmnTbl MHOPMaLUK

10

17

18

A.A. CupoTa
. .2025
HanpasneHue noarotosku / cneunansHocTb 09.03.02 NHopMaLoHHbIE CUCTEMBI U TEXHOMOM N
OuncumnnunHa B1.B.08 HenpoceTesblie TexHonornn 0bpaboTku nHgopmaumnm
®opma 0by4eHns O4Hoe
Bna KOHTpONS 3a4€eT C OLEeHKOM
Bug attecTaunm NMpomexyTovyHas
KOHTpONbHO-M3MepuTenbHbin MaTepuan Ne 1

MpocTenwnn reHeTn4ecknini anropuTm XonnaHaa. MpuMeHeHne reHeTUYeCKUX anropuTMOB s peLleHuns
ONTUMM3ALMOHHBIX 3afiay. IcTopus pa3BUTUA HEMPOHHBIX CeTen. BUONOrn4yecKUin n NCKYCCTBEHHbI
HepoH.

MNpenopasaTesb A.A.CupoTa

20.2.3 OnucaHvne KpUTEPUEB U LKabl OLEHUBAHNS KOMMNETEHUUI (pe3yNbTaToB 0b6y4eHus) npw
MPOMEXXYTOYHOM aTTecTaumm

15 oueHUBaHUA pe3ynbTaToB 06y4eHUs Ha 3a4eTe C OLLEeHKON NCMONb3YyTCs CaeayoLne
colepaTesibHble NokKa3zaTenun (HopMyaInPyeTcs C Y4eTOM KOHKPETHbIX TpeboBaHUA ANCLUMNVHBI):



3HaHWe TeopeTNYeCKNX OCHOB y4ebHOro MaTepmana, OCHOBHbIX ONpeaeneHnin, NOHATUIA 1 UCMOb3YeMON
TEPMUHOIOMUK; YMeHWe NpoBOANTL 060CHOBaHWE U NPeACTaBIEHNE OCHOBHbIX TEOPETUYECKUX 1
NpPaKTUYeCKUX pe3ybTaToB (TEOPEM, aiFOPUTMOB, METOAMK) C UCMOJIb30BaHNEM MaTeEMATUYECKNX
BbIKJTAZlOK, 6J10K-CXeM, CTPYKTYPHbIX CXeM U CTaHAAPTHbBIX OMUCAHWUA K HUM; YMEHMWe CBA3bIBaTb TEOPUIO C
NPaKTUKON, MNNOCTPUPOBATL OTBET NPUMEPaMK, B TOM YiCe, COBCTBEHHBIMU, YMEHWE BbISBASATL U
aHa/M3nMpoBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOJyYEHHbIE, B TOM YUC/IE, B XOAE BbIMOJIHEHMS
nabopaToOpHO-NPaKTUYECKUX 3afaHuii; yMeHne 060CHOBbIBATb CBOM CY)XAEHUS 1 MPOEeCCMOHaIbHY 0
Mo3uLMio Mo M3araeMoMy BOMpPOCY; BNafleHe HaBblkaMy MPOrpaMMUPOBaHNS U SKCNEPUMEHTUPOBaHNS C
KOMMbIOTEPHLIMU MOAENSIMU anropuTMoB 0b6paboTku nHdopmauun B cpeae Matlab B pamkax
BbIMOJIHAEMbIX S1abopaTOPHbIX 3alaHWiA; BNaAeHNe HaBblkaMU NPOBEAEHNS KOMMbIOTEPHOMO
3KCMEepPUMEHTA, TECTUPOBAHUS KOMMbIOTEPHBLIX MOAENER anropuTMoB 06paboTKM NHopMaLIMU.

Pa3znun4yHble KOMBMHALMM NepPeYnNCEHHbIX NMOKa3aTeseln onpenensoT KpUTepnun OLEeHNBaHNA pe3ybTaToB
0byyeHunsa (ChopMUPOBAHHOCTU KOMMETEHLMIA) Ha3a4yeTe C OLIEHKOW:

BbICOKMI (yrnybneHHbIn) ypoBeHb CHOPMUPOBAHHOCTIN KOMMETEHLMNIA; NOBbILLEHHbIA (MPOABUHYTbIN)
ypoBeHb CHOPMUPOBAHHOCTM KOMMAETEHLNA; NOPOroBbin (6a30Bbi) ypoBeHb CHOPMUPOBAHHOCTM
KOMMNeTeHU NI,

Insa oueHnBaHNA pe3ynbTaToB 06y‘-IeHVIFI Ha 3a4eTe C OLIEHKON NCNoJib3yeTcA 4-bannbHas WKana:
«OTJINYHO», «XOPOLLO», «YO0BNETBOPUTEINbHO», «HEYL0BJIeTBOPUTESIbHO». [Ina oLueHNnBaHNA pe3ynbTaToB
06y‘-|eH|/|9| Ha 3a4eTe UCMNoJib3yeTcAa - 3a4TeHO, HE 3a4TEeHO MO pe3yJibTaTaM TECTUPOBaHUA.

CoOoTHOLIEeHMe NoKa3aTesNeln, KPUTEPMEB U LUKabl OLLeHMBaHUS pe3ybTaToB 06y4YeHMs Ha 3a4eTe C
OLIeHKOW npeacTaBneHo B cnegytolien Tabnauue.

KpnTepun oLeHVBaHNS KOMMETEHLMIA U LKaJla OLEHOK Ha 3a4eTe C OLEHKOW

YpoBeHb
3 Wkana
KpuTepmn oLeHMBaHNA KOMNETEHLUI ChopMnpOBaHHOCTN OLIeHOK
KOMMeTeHL i

Obyyaowmncs 4eMOHCTPMPYET NOJIHOE COOTBETCTBUE
3HAHWUIN, YMEHUIN, HAaBbIKOB MO NPUBEAEHHBLIM KPUTEPUSM
cB060AHO ONepMpyeT NOHATUIHBLIM annapaToMm u .
[MoBbILLEHHbIN
NpuobpeTeHHbIMW 3HAHUAMU, YMEHUSAMM, MPUMEHSET KX DOBEHb OTnn4yHoO
NPy pelleHn NpakTUYeckmx 3atay. YCnewHo BbliMoJIHEHbI y
nabopaTopHble paboTbl B COOTBETCTBMM C YCTAHOBEHHbIM
nepeyHem.

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbIA MaTepuan He
NMOJIHOCTbIO COOTBETCTBYET OJHOMY U3 NEPEYNCIIEHHbIX
BbILLE MOKa3aTeNen, Ho 0byYatoLWwminca gaeT npaBubHble
OTBETbl Ha AOMNOJIHATENbHbIE BOMPOCHI. [pn 3TOM
obyyalolnincs LeMOHCTPUPYET COOTBETCTBMUE 3HAHWIA,
YMEHWI, HaBbIKOB NpUBeAEHHbIM B Tabnmuax Ba30BbI YPOBEHb XopoLuo
nokasaTensaMm, HoO AoMNyCKaeT He3HaYnTe bHble OLNOKMY,
HETOYHOCTW, UCMbITLIBAET 3aTPYAHEHNSA NPU PELLEHNN
NPaKTUYeCKMX 3a4ay. YCnewHo BbiNoJIHEHbI
nabopaTopHble paboThbl B COOTBETCTBMMW C YCTAHOBAEHHbIM
nepeyHem.



Obyyawmnca 4EMOHCTPUPYET HEMOSHOE COOTBETCTBUE

3HaHWIN, YMEHWI, HaBblKOB NPUBEAEHHbLIM B Tabaunuax

rnokasaTenaMm, OoMyCKaeT 3HaYMTe bHble OWNOKK Npu

peLleHnn NpakTNUYecknx 3agad. Mpm 3Tom OTBET Ha
KOHTPOJIbHO-M3MEPUTENbHbIA MaTepran He COOTBETCTBYET [OpOroBbIii
MobbIM ABYM U3 NepeyncieHHbIX NokasaTenen, YPOBEHb
obyyaloLunincs gaeT HeMoJiHbIe OTBEThI Ha

LOMOJIHNTENbHbIE BOMPOCHI. YCMELIHO BbINOJIHEHbI

nabopaTopHble paboTbl B COOTBETCTBMM C YCTAHOBEHHbIM

nepeyHem.

OTBET Ha KOHTPOJIbHO-U3MEepPUTESIbHLIN MaTepuas He
COOTBETCTBYET JI0ObIM TPEM U3 MepeyncIeHHbIX
nokasatenen. ObyyaoWwmnca 4EMOHCTPUPYET

OTPbLIBOYHbIE, PPArMeHTapHbIe 3HaHWS, JOMYyCKaeT rpybble
ownbku. He BbinosHeHbl nabopaTopHble paboTbl B
COOTBETCTBMM C YCTAHOBJIEHHbIM NEpPeYyHEM.

yﬂ,OBJ’IeTBOpI/ITeJ'IbHO

HeynoBneTBopuTEbHO





