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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.[1B.06.01 ICKYCCTBEHHbIE HENPOHHbIE CETU N reHeTUYEeCKMNEe aJrOpUTMbI
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.03 MpuknafHaa nHpopMaTrKa
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
MpuknagHas MHOPMATUKA B IKOHOMMKE
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 05.03.2024
8. YueOHbI roa:

2026-2027 n 2027-2028
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Obuwelt Lenbto SBNSETCA N3YYeHNe COBPEMEHHbIX MH(POPMALMOHHbIX TEXHOJIOMMIA, CBSI3aHHbIX C
NCMoNb30BaHMEM anmnapaTa NCKYCCTBEHHbIX HEMPOHHbIX CETEN, N NX NPUMEHEHNEM Npu pa3paboTke
NH(OPMALMOHHBIX U UH(OPMALIMOHHO-YMPABASAOLWNX CUCTEM PA3/IMYHOIr0 Ha3HAYeHUS.
OCHOBHbIE 324341 ANCLNMNNHDI:

obyyeHune CTy1eHTOB TEOPETUYECKUM OCHOBAM CO3JaHWus, 00y4eHMs N NPUMEHEHNS HEAPOHHbIX
ceTen;

obyyeHne CTy1eHTOB OCHOBHbIM MPUHLUMUMNAM NPUMEHEHMNS HEMPOCETEBLIX TEXHONOr U 06paboTKK
NHMOPMaLMKN B COBPEMEHHbIX MH(DOPMALMOHHLIX U MH(OPMALMOHHO-YNPABASIOWMX CUCTEMAX
Pa3/IM4YHOro Ha3HaYeHMs;

OB/lafieHME MPAKTUYECKUMMN HAaBbIKaMN NPUMEHEHNSA CTAaHAAPTHbIX MHCTPYMEHTaJIbHbIX CPEACTB
ANs pa3paboTky NporpaMMHOro obecneyeHns C NCNosib30BaHMEM HENPOCTEBbIX TEXHOJIOM I
0bpaboTky MHopmauun.


savchenko
Размещенное изображение


10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:

OvcumnnamnHa oTHOCUTCS K YacTu POpMMUPYEMONt y4acTHUKaMK 06pa30BaTeNbHbIX OTHOLLIEHI

(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:

Kon » Ha3BaHue
KOMNeTeHLnn

MK-4 CnocobHocTb
MPOEKTUPOBATb
NHGOPMALMOHHbIE
CUCTEeMbI Mo BUAAM
obecnevyeHuns

MK-4 CnocobHoCTb
NPOEKTNPOBaTb
NH(OPMaLMOHHbIE
CUCTEMbI MO BUAAM
obecnevyeHuns

MK-5 CnocobHocTb
MOAENMPOBaTh
NPVKAaaHble NPOLECCH
1 npeaMeTHyto 061acTb

Kopn n Ha3BaHue
nHOMKaTopa
KoMMeTeHLnn

MK-4.1 BoisBneHune
TpeboBaHum K NC.

MK-4.2 MNMpoekTnpoBaHue
n gusanH UC.

MK-5.1 PaspaboTka
mopenn busHec-
NMPOLIECCOB 3aKa34mKa.

3HaHWA, YMEHUS, HaBbIKK

3HaTb 6a30Bble MOHATUA U NapaaurMbl
NCCKYCTBEHHbIX HEMPOHHbIX CETEWN, OCHOBbI
COBPEMEHHbIX HEMPOCETEBLIX CPEACTB W
TexHonorun obpaboTkm nHpopmaunn. YmeTb
aHann3npoBaTb NpeabaBnsemMble TpeboBaHMA
N MPOBOAUTbL CUHTE3 U aHAIN3 HENPOCETEBbIX
anropntmoB 06paboTkn nHopMauun ons
peLleHNs KOHKPETHbIX MPaKTUYeCKMX 3afay B
COOTBETCTBMM C NPeAbsABASEMbIMY
TpeboBaHUAMMN.

YMeTb hopMUpOBaTh peKoMeHaaLmm rno
NPUHLMNAM NOCTPOEHUA 1 NapameTpam
anroputmoB 06paboTkn nHopMaLun B
KOHKpeTHol npeameTHon obnactn. BnaneTtb
HaBblKaMy MOCTAaHOBKM N peLleHns 3agay
OLeHKWN 3(p(heKTNBHOCTN BapuaHTOB
npeanaraembix anroputmMos 0bpaboTkum
MHMOPMaLMK C UCMONb30BaHNEM
NCKYCCTBEHHbIX HEMPOHHbIX CeTel.

3HaTb 6a30Bble METOAbI N aJITOPUTMbI
06paboTKn nHGopMaLUKN B paMKax
HenpoCceTeBOro NOAX0A4a Y BapuHaThl UX
NPYMEeHeHNs Npu peleHnn 3aay npeaMeTHON
obnactu. YMeTb NpoBOANTL pa3paboTky
KOMMbIOTEPHbIX MOAENIeNn B MHTepecax
npoBeLieHNs OLEeHKN 3hNEKTUBHOCTM
HepoceTeBbIX aaropuTMoB 06paboTKK
NH(OopMaL K.



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-5 CnocobHoCTb
MOAENMPOBaTb
NpuKNagHble NpoLecchl
1 NnpeaMeTHyto0 061acTb

12. 06beM AUCUMNUHBI B 3a4eTHbIX eAUuHUuLax/yac:

3/108

Kopn n Ha3BaHue
MHOMKaTopa
KoMMeTeHLnn

MK-5.2 PaboTaThb C
WHCTPYMEHTaIbHbIMU
cpencTBamu
MOEeNNPoOBaHMA
npeameTHoOn obnacTm

dopMa NPOMEXXYTOYHON aTTeCTaLUM:

3a4yeT C oL eHKoMn

13. TpypoeMKOCTb N0 Bupam y4yebHon paboTbl

Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATKA
MpakTnyeckune 3aHATMA
NabopaTopHble 3aHATKA

CamocToaTenbHas paboTa
KypcoBas paboTa

MpomMeXxyToYHas aTTecTaums

Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>XaHue AUCLUMJINHBLI

3HaHWA, YMEHUS, HaBbIKK

3HaTb TEXHOJIOMMN OpraHn3aLun n
NpPOBEeAEHNS CTAaTUCTNYECKOr0 KOMMbIOTEPHOI0
MOAENIMPOBaHNSA HENPOCETEBbIX aIrOPUTMOB
06paboTKM MHOPMaLUN, BOSMOXXHOCTH
COBPEMEHHbIX MPOrpaMMHBbIX Cpea Ans
peanu3auumn nccnepoBaHnii n paspaboTok B
061acTn anropuTMOB aHaNM3a LaHHbIX U
MalUMHHOro 0byyYeHns. YMeTb MCNOJIb30BaTb
TEXHOJIOrMN OpraHmn3aLny n NpoBeaeHUs
NMUTALMOHHOI0 3KCNEPUMEHTA,
aHaNM3UpoBaTh pe3ynbTaThl MOAENILHOMO
3KCMepnMeHTa, CONOCTaBAsAA MNoyYaemMble 1
nnaHvpyemble pe3ynbTaThl. BnageTts
HaBblKaMu NPoBeAEHNS KOMMbIOTEPHOIO
3KCNEPUMEHTa MO MOAESIMPOBAHNIO 1 OLLEHKE
3h(hEeKTUBHOCTN HEMPOCETEBLIX arOPUTMOB
06paboTKn nHpopMaLnn, HaBbiKaMu
TeCTMPOBaAHMA KOMMbIOTEPHbIX MOAENen
anroputMoB 06paboTkn NHGoOpMaLmm B cpeae
Matlab.

CemecTp 6 CemecTp 8 Bcero
68 0 68
34 36 34
0
34 36 34
40 0 40
0
0 0 0
0
108 0 108



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/m NCTOYHMK

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

5 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/m NCTOYHUK

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

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

3 96C NaHb, JInueH3noHHbIn gorosop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 oT
13.02.2024 (c pononHuUTeNbHbIM cornawieHnem Nel o1 14.03.2024),
9bC «YHuBepcuteTckas bubnnoteka online» (KoHTpakT Ne3010 06/11 23 oT 26.12.2023 (c
26.12.2023 no 25.12.2024),
9bC «KoHCynbTaHT CTyAeHTa» - JInueH3noHHbIn gorosop Ne980KC/12-2023 / 3010-06/01-24
0T 24.01.2024 ¢ 24.01.2024 no 11. 01.2025),
dnekTpoHHas bubnnoteka BrY, Jorosop Ne1C-208 o1 01.02.2021 ¢ OO0 «LUKB «BUBKOM» 1
000 «AreHTCTBO «KHUra-CepBnC» 0 CO3aaHNM DNEKTPOHHOM brubnnotekm BIrY, (c 01.02.2021
no 31.01.2027),
9bC BOOK.ru, florosop Ne3010 15/983 23 o1 20.12.2023, (c 01.02.2024 no 31.01.2025).

16. NMepeyeHb yuebHO-MeTOAUUECKOrO obecneyeHUs OJiI8 CAaMOCTOATEsNIbHOW paboThbl

Ne n/m NCTOYHUK

1 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. — bubnnorp.: c. 371-374 .— MNpenMm. 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) NO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching", norosop Ne3010-16/96-18 o1
29 pekabps 2018r.

2) Npw npoBeAeHNN 3aHATUI B ANCTAHLMOHHOM pexxume 06ydYeHns NCMob3yTCA TEXHUYECKMNE 1
NHOPMaLMOHHbIE pecypchl

Obpa3oBaTenbHOr0 NopTana "INeKTPOoHHbIN yHMBepcuTeT BIY (https:\\edu.vsu.ru), 6a3mpytolerocsa Ha
cncTeMe AnCTaHumMoHHoro oby4veHmnsa Moodle,

pa3BepHYTOW B YHUBEPCUTETE, a TaKxXe Apyrune LOCTyMHbIe pecypchl ceTu NHTepHeT.

3) MO MaTnab B pamkax NoANUCKK YHMBEPCUTETCKAsA NNLEH3MNS Ha NPOrpaMMHbIN KoMnsieke gns 9BM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (no 01.2025).

18. MaTepuaano-TexuuquKoe obecneyeHue OAUCLMUNJIUHBI:

(npu ncnonb3oBaHnm nabopaTopHoro 06opyA0BaHNS YKa3biBaTb NOJIHbLIA NepeYveHb, Npu 601bLLIOM
Konn4yecTee 060py0BaHNA MOXXHO BbIHECTY OaHHbIN pa3fen B NpuioXKeHne K paboyein nporpamMmme)

1) MynbTuMeniAHaa nekuMoHHas ayautopus (kopn.la, ayg. Ne 479),

YyebHas ayanTopusi: KOMMNbOTEP NpenogasaTens i5-8400-2,8T L, MoHMTOp € XKK 19", MynbTUMEOUNHbIN
NPOEKTOpP, 3KPaH, BULEOKOMMYTATOp, MUKPOOH, ayanocuctema, cneunannsnpoBaHHas Mebens: LOCKK
MenoBble 2 WT., CToNbl 60 WT., naBku 30 WT., CTyNba 64 WT.; [OCTYN K hoHAaM y4ebHO-MeToanYeCcKon
LOKYMEHTaLMW 1 3NeKTPOHHbLIM B1bnnoTeyHbIM cuctemam, Bbixoq B MHTepHeT.MM0O: OC Windows v.7, 8, 10,
Habop ytnnut (apxmnBaTtopsl, hann-meHenxepsl), LibreOffice v.5-7, Foxit PDF Reader.

2) KomnbloTepHbIn knacc (oamH n3 Nel-4 kopn. 1a, ayn. Ne 382-385)

YyebHas ayauTopus: cneumanmsmpoBaHHas mebesnb, mepcoHasbHbie KOMMboTepbl Ha 6a3e
i5-9600KF-3,7ITu, MoHUTOpbI XKK 24" (16 WT.), Cneuynanm3npoBaHHas mebenb: 00CKa MapkepHas 1 wrT.,
CTONbl 16 WT., CTyNbsA 33 WT.; OCTYN K poHAaM y4ebHO-MeTOAMNYEeCKON JOKYMEHTALNN N 31IEKTPOHHbIM
n3naHnaM, LOCTYN K 3N1eKTPOHHbIM BbnnoTeyHsliM cuctemam, Boixoq B MHTepHeT.MO: OC Windows v.7, 8,



10, Habop yTunut (apxmsaTtopbl, hann-meHepxepsl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHouYHble CpeacTBa ONs NpoBeaeHus TeKyL el U NPOMe)XXYTOYHON aTTecTauui

MopsLoK OLEHKN 0CBOEHMS 0byyvatoLmMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHuem

cnenyrownx pasaenos anNCUUnINHLIL

Ne Pa3zpgenbl AUCLUUNANHGI
n/n  (mogynn)

Paspoenbl 1-6

WcTopus passuTtus
HEeNPOHHbIX

ceTen. buonornyeckunin un
NCKYCCTBEHHbIN HENPOH.
Knaccugumkauyms
HEeNPOHHbIX

ceTen.
OaHoHanpaB/ieHHbIE
MHOFOC/OMHbIE CEeTU
nepcenTpoHHOro Tuna.
Oby4eHne MHOroCa0MHbIX
ceTel NepcenTpoHHOro
Tuna.

HellpoHHbIe ceTun ¢
pafnanbHbIMK Ba3NCHLIMK
QyHKUMAMMN.
PeKyppeHTHbIE HENPOHHbIE
cetn. CeTb Xondunaa.
CamoopraHmsytowmecs
HEeNPOHHbIEe CeTH.
AnropuTt™m

KoxoHeHa.

eHeTn4ecKme anropuTMbl
0bpaboTky MHopmauun.

Kopn

KoMneTeHunn

MK-4

Kon

MHIOVKaTOpa

MK-4.1

OueHo4Hble cpefcTBa 414
Tekyllen aTTecTaumm

KoHTponbHas paboTa
no

COOTBETCTBYIOLLMM
pasgenam u Temam uau
YCTHbI Onpoc.

OTYeTbl 0 BbIMNOJHEHUM
nabopaTopHbIX paboT
1-9



Pa3penbl oucUnUnAnNHbI Kon Kon
(mogynn) KOMMeTeHLUNn nHOMKaTopa
MK-5 MK-5.1
Pa3zpensl 1-6
NcTopua pa3sutus
HENPOHHbIX

ceTein. bnonornyeckuin n
NCKYCCTBEHHbIN HENPOH.
Knaccugukauyms
HENPOHHbIX

ceTen.
OpHoHanpaB/ieHHbIE
MHOIOCJ/IOHbIE CETU
nepcenTPOHHOro TUNa.
ObyyeHne MHOroC0MHbIX
ceTen nepcenTPOHHOro
Tvna.

HelpoHHbIe ceTun ¢
paamnanbHbiMU 6a3nCHbIMK
dyHKLMAMMN.
PeKyppeHTHble HEMPOHHbIE
cetn. CeTb Xondunga.
CamoopraHusytoLmecs
HENpPOHHbIE CETW.
AnropuTtm

KoxoHeHa.

FeHeTnYecKne anropuTMsl
06paboTkn nHpopMaumuu.

OueHoYHbIe cpefcTBa 4N14
TeKyllen aTTecTaumm

KoHTponbHasa paboTta
no

COOTBETCTBYIOLLMM
pasgenam u Temam unu
YCTHbI OMpoc.

OTYeTbl O BbINOJIHEHUN
nabopaTopHbIX paboT
1-9



Pa3penbl oucUnUnAnNHbI Kon Kon
(mogynn) KOMMeTeHLUNn nHOMKaTopa
MnK-4 MNK-4.2
Pa3zpensl 1-6
NcTopua pa3sutus
HENPOHHbIX

ceTein. bnonornyeckuin n
NCKYCCTBEHHbIN HENPOH.
Knaccugukauyms
HENPOHHbIX

ceTen.
OpHoHanpaB/ieHHbIE
MHOIOCJ/IOHbIE CETU
nepcenTPOHHOro TUNa.
ObyyeHne MHOroC0MHbIX
ceTen nepcenTPOHHOro
Tvna.

HelpoHHbIe ceTun ¢
paamnanbHbiMU 6a3nCHbIMK
dyHKLMAMMN.
PeKyppeHTHble HEMPOHHbIE
cetn. CeTb Xondunga.
CamoopraHusytoLmecs
HENpPOHHbIE CETW.
AnropuTtm

KoxoHeHa.

FeHeTnYecKne anropuTMsl
06paboTkn nHpopMaumuu.

OueHoYHbIe cpefcTBa 4N14
TeKyllen aTTecTaumm

KoHTponbHasa paboTta
no

COOTBETCTBYIOLLMM
pasgenam u Temam unu
YCTHbI OMpoc.

OTYeTbl O BbINOJIHEHUN
nabopaTopHbIX paboT
1-9



Ne Pa3penbl oucUnUnAnNHbI Kon
n/n (mogynn) KOMMeTeHL NN

4 MK-5
Pa3zpensl 1-6

WcTopus passutus
HENPOHHbIX

ceTein. bnonornyeckuin n
NCKYCCTBEHHbIN HENPOH.
Knaccugukauyms
HENPOHHbIX

ceTen.
OpHoHanpaB/ieHHbIE
MHOIOCJ/IOHbIE CETU
nepcenTPOHHOro TUNa.
ObyyeHne MHOroC0MHbIX
ceTen nepcenTPOHHOro
Tvna.

HelpoHHbIe ceTun ¢
paamnanbHbiMU 6a3nCHbIMK
dyHKLMAMMN.
PeKyppeHTHble HEMPOHHbIE
cetn. CeTb Xondunga.
CamoopraHusytowimecs
HENpPOHHbIE CETW.
AnropuTtm

KoxoHeHa.

FeHeTnYecKne anropuTMsl
06paboTkn nHpopMaumuu.

8 MK-1

[MpoMe)xyTo4Hasa aTTecTaums
dopMa KOHTPONA - 3a4eT C OLLEHKOW

OLEeHOYHble CPeICTBa AJ1F MPOMEXYTOYHON aTTecTaumm

20 Tunosble OLEHOYHbIe cpenctea M MeToguveckue MatTepuanbl, onpeagensoliue npouenypbl

OL.eéHUBaHuA

20.1 TeKyL UMW KOHTPOJb YCNEeBaeMoCTH

Kon
nHOMKaTopa

MK-5.2

MK-1.5

OueHoYHbIe cpefcTBa 4N14
TeKyllen aTTecTaumm

KoHTponbHasa paboTta
no

COOTBETCTBYIOLLMM
pasgenam u Temam unu
YCTHbI OMpoc.

OTYeTbl O BbINOJIHEHUN
nabopaTopHbIX paboT
1-9

TeKyLLI,I/IPI KOHTPOJIb YCNeBaeMOCTN NO ANCLUUTIINHE OCYLLECTBAAETCA C NMOMOLLbIO CieayLWNX OLLEHOYHbIX

CpencTs:

YCTHbIA ONPOC Ha NMPaAKTUYECKNX 3aHATUSAX



KoHTponbHas paboTa No TeopeTU4ecKon YacTu Kypca
NabopaTopHble paboTsl
20.1.1 MprMepHbIN NepeyeHb MPUMEHSEMbIX OLLEHOYHbLIX CPeACTB

Ne HaummeHoBaHue MpencrassieHne OLEHOYHOr 0
n/n OLEeHOYHOro CpefcTBa CpPefcTBa B hoHAe

YCTHBIN onpoc Ha

KpuTtepun oLeHKN

MpaBu/bHbIA OTBET - 3a4TEHO,

JIEKUVOHHBIX U Bonpockl no TemMam/pasgenam 9
1 HenpaBubHbIA AW MPUHLANNANIBHO
NPaKTUYeCKnx ANCUUNAUHBI .
HETOYHbI OTBET - HE 3a4TeHO
3aHATMAX
KoHTponbHas paboTa
2 o paspenam TeopeTnyeckre BOMPOCHI Mo LLikana oLeHMBaHWA COOTBETCTBYET
TemMaM/pasgenam AUCLUMIINHBI npuseneHHon B pasgene 20.2.3

OUCLUNANHBI

Mpu ycnewHoM BbiNoJiHeHnn paboT B
TeyeHne cemecTpa pukcupyeTcs
BO3MOXXHOCTb OLIeHVBaHUS TOJIbKO
TeopeTnyeckon YacTu AUCUUMNIINHGI B
X0[e MPOMeXXyTO4YHON aTTecTauum
(3a4eTa), B NPOTMBHOM C/ly4ae
NpoBepKa 3afaHuns rno
nabopaTopHbIM paboTam BEIHOCUTCS
Ha 3ay4er.

ConepxunT 9 nabopaTopHbIX 3adaHni,
npeaycmaTtpusatoLLe pa3paboTky,
TeCTUpPOBaHME 1 IKCNAyaTaLmio
mMoZenen n anropuTMOB aHasM3a
AaHHbIX C MCMONb30BaHNEM
pa3nyHbIX MeToA0B 0byyeHuns.

3 JlabopaTopHas paboTa

20.1.2. Mpumep 3agaHna ons BbinoaHeHnsa nabopaTtopHon paboThl
NabopaTopHas paboTa Ne2
«HenpoceTeTeBon KNaccnuKaTop AaHHbIX C TIMHEAHOWN pa3aensioLlen rpaHnLen»

LUenb pa60Tb|: N3YHNTb BO3SMOXHOCTN I'IpOCTeIZLLII/IX HEI7|pOHHbIX ceten ons KJ'IaCCI/ICpI/IKaLI,I/II/I rayCCoOBCKUX
CJ'Iy'"{aVIHbIX BEKTOPOB B CJZly4ae ABYX KJ1aCCOB.

3afayn, pelaemble Npu BbIMNOJAHEHUN paboThl:

Ipachmyeckoe oTobpakeHme LieneBbIX BEKTOPOB U MOCTPOEHME IMHENHON pa3fenstoLwen MMHAN.
Oby4eHune HeMpoceTeBOro KaaccupmKkaTopa 414 pa3aeeHuns rayCCoBCKmX ClyvanHbIX BEKTOPOB.
TecTnpoBaHue KnaccudukaTopa o OLEeHKa BEPOSTHOCTEN OLWMBOK NepBOro U BTOPOro poga MeToaoM
CTaTUCTMYECKOro MMUTALMOHHOIO MOAEIMPOBaHNA.

3adaHuns 4ns camocTosTesbHoM paboThl

MpoBecTn 0by4eHne HeMpoceTeBOro KnaccuurkaTopa 4as pasgeneHuns rayCCoBCkmMx Cny4anHbix
BEKTOPOB, MPeLACTaBNEHHbIX Pa3NYHbIMU KOH(UIrypaumamm obnacten nokannsaunu. OueHnTb owmnbKm
MepBoro 1 BTOPOro poaa, U NpouiiloCTpMpoBaTh NPOLECC UX BO3SHUKHOBEHMS. [10CTPOnTb rpaduk
3aBMCUMOCTMN CyMMapHOW OWNBKY NepBOro 1 BTOPOro pofda OT BEANYUHbLI CMELLEHNS LLeHTPOB KJlaCTepoB.
MocTpouTb rpadrK 3aBUCKMOCTY CYMMapHOMN OWKOKM NepBoro n BTOPOro pofa oT obbema obyyatoLlen
BbIBOPKMY.

20.1.3 MeToanYeckme MaTepuasbl, onpeaenstolmne npoueaypbl OLeHVBaHNS 3HAHWUIA, YMEHWIA, HAaBbIKOB 1
(Mnn) oMbiTa [eATeNbHOCTM, XapaKTepu3yIoLLIMX 3Tamnbl (hOPMUPOBAHNSA KOMMETEHLNN

TekyLwas aTTecTauns NPOBOANTCS B COOTBETCTBUM C [0NI0OXKEHNEM O TeKyLLen aTTecTauny obydatowmxcs
no NporpamMmam BbicLLero obpa3zoBaHns BopoHEXXCKOro rocyiapCTBEHHOMO yHUBepcuTeTa. TekyLlas
aTTecTauns NpoBOAMTCA B (hopMax YCTHOro onpoca (MHAMBMAYaNbHbIA 0NPoc, poHTanbHas becena) n
MUCbMEHHbIX paboT (KOHTPONbHbIE, abopaTopHbie paboThl). MNpu OLEeHMBaHUK MOTYT UCMOJIb30BaTbCS
KONIMYECTBEHHbIE NN KaYeCTBEHHbIE LIKabl OLEHOK.

anBep,éHHble HU)Xe 3apaaHUsa peKkoMeHayeTcsa UCnoJsib3oBaThb NPuU NnpoeeaeHuun
AUArHoCTU4eCcKux pa60T OISl OL,eHKMN OCTAaTO4HbIX 3HAHUA NO OUCLUMNJINHE



1. TecToBbLIE 3ap4aHuA - 1 6ann

1. I'IepeqvlcnvlTe OCHOBHbI€ 3/1eMEHTbI BUOIOrMYECKOro He|7|p0Ha

TeNo KNeTku
LEeHOPUTHI
CUHanCchbI
aKCOH
HenpoH

® o n oo

2. CKonbko HaCTpanBaeMbIX NMapaMeTpPoOB MMEET MaTeMaTNYeCKaa MOJEJb He|7|p0Ha?

a. Y MaTeMaTM4YecKon Moaenn HelpoHa HeT HacTPanBaeMbIX NapaMeTpPoB
b. Ha oguH 6onblue, Yem BXOL0B

c. CToNbKO e, CKOMIbKO BXOA0B

d. OaunH

3. Kakune 3Ha4yeHus BblJaeT Noporosas PYHKLNSA akTMBaLmUn?

Bce BellecTBeHHbIE Ynucna
0,1,2,3

-1, 1

0,1

e n oo

4. BoibepuTe BepHble yTBEPXKAEHNA

a. OYHKUMA CMrMoMabl BO3BPALLAET TOJIbKO MOMOXUTENIbHbIE 3HAYEHMS

b. Ecnu BBeCTM NapameTp TeMnepaTypbl, TO MOXKHO PeryaMpoBaTh HaK/IOH CUrMOW b

c. Curmomnpa He NpeBbILLAET Hy A

d. CurmMomnza CTPEMUTCA K e AUHNLLE NPY apryMeHTe, CTPEMSLLEMCS K MUHYC BECKOHEYHOCTH

5. BepHo nn yTBEpXKAEHME: YeM Bonblie 3HaYeHNE DYHKLM MOTEPb, TEM Jlyylle HEMPOHHAA CeTb PeLlaeT
3apady?

a. [a
b. Het
c. He Bcerpa

6. B npyMeHeHUn meToda rpafueHTHOro Cnycka K HEMPOHHOM CETU, YeMY COOTBETCTBYET yHKUMA f(X) 1
4yeM SBNAETCS nepemMeHHas x?

X - 06bekT obyyatowein BoIGOPKK

X - BbIXOA 13 CETK

f(x) - pyHKUMA, KOTOpas popManm3yeT BeCb rpad HEMPOHHON CETU U NocaeayoL Yo l0SS-pyHKLMIO
X - TEH30p BECOB HENPOHHOW CeTH

f(x) - pyHKUMA, KOTOpas popManm3lyeT BeCb rpad HEMPOHHON CETH

® o0 oo

7. YTO NPOM30ONAET, €C/IN Mbl YBENIMYUM CKOPOCTb 0By4eHMA (ero Tak »e Ha3biBaloT learning rate nnam
pa3Mep Liara rpafMeHTHoro cnycka) mogenu B 100 pas?

a. NoTtpebyeTtca B 100 pa3 6osblue UTepaLnin rpafdneHTHOro Crnycka, 4Tobbl AOCTUYb TOMO XXe
KayecTBa

b. NMoTpebyeTca B 100 pa3 MeHblUe NTepaLnii FPpagnMeHTHOro Cnycka, 4Tobbl 4OCTUYb TOrO Xe
KayecTBa

¢. MoTpebyeTcs 6oNblUe UTEpPaLUA rPaaNeHTHOrO CycKa, YTobbl OCTUYb TOr0 XXe KavyecTBa, HO
HeNb34 TOYHO ONpPeaennTb, CKONbKO

d. HeBO3MOXXHO NpeAcKasaTb NOBEAEHNE MOAENN



e. Mopenb HUKoraa He 0by4YnTCs, Tak Kak CKOPOCTb 0ByYeHNs 3aBUCUT OT 3a4a4M U ee Hesb3s MEHSATb
f. NoTpebyeTca MeHbLUe TepaLNiA rPaMEHTHOMO CMYCKa, YTobbl 1OCTUYbL TOM0 XXe KavyecTBa, HO
HeNb3s TOYHO OMNpPefenTb, CKOJIbKO

8. Kakune HepoHHble CETU MOFYT UMETb TOJIbKO JIMHENHYI0 pa3aenstoLLyo NOBEPXHOCTb?

a. HenpoHHas ceTb 6€3 hyHKUUIA aKTUBaLUN
b. HelpoHHas ceTb C ABYMSA BXOA4AMW U HECKOJIbKUMU CI0SMU
¢. OAnH HenpoH

9. BuibepuTe BepHbIE YyTBEPXKAEHUS.

a. OavHa wara rpafeHTHOro Cnycka He N3MEeHSeTCs, eCIN HE N3MEHSAETCA CKOPOCTb 0by4eHus
(learning rate)

HanpaeneHue rpagneHTa o6paTHO HanpaBAEHNIO HauCKopenwero yobiBaHNS DYyHKLNN.

LLlar rpagMeHTHOr0 CNycKa OCyLLeCTBASETCS ANs BCEX MapaMeTpoB MOAENN OLHOBPEMEHHO
LLar rpagneHTHOro Cnycka oCyLwecTBASETCA B HaNpaBAeHUM rpaneHTa

[PafMeHT -- 3TO BEKTOP, COCTABJIEHHbIN U3 NPOU3BOAHbIX PYHKLMM NO BCEM NEPEMEHHbLIM

® oo o

OTBeTbl Ha BON POChbi

Homep Bonpoca  OTBeT (bykBa)

1. a,b,c,d
2 b

3 d

4 a,b

5 b

6 c.d

7 d

8 a,c

9. b,c.e

2) 3apaHusA C KOPOTKUM OTBEeTOM — 2 banna

10. Kakas onepauuns ¢ TeH3opamu a, b

a = torch.ones([5,4])

b = torch.Tensor([[1,2,3,4],
[5,6,7,8],
[9,10,11,12],
[13,14,15,16],
[17,18,19,20]])



MO3BOJISIET MOJYYUTh CIeyOWNIA BbIBOA?

tensor([[0., 1., 1., 1.],
[1.,1.,1,1.1],
[1.,1.,1,1.1],
[1.,1.,1,1.1],
[1.,1.,1,11D)

11. UTepaumsa oby4yeHns Ha BCeEM JaTacCceTe 3TO

OTBeTbl Ha BOMPOChHI

Homep Bonpoca  OtBeT (bykBa)

10. a%b

11. 3Mnoxa

3) 3apaHuA ¢ pa3BepHYTbLIM OTBETOM
12. MOHATME aKTUBALMOHHbLIX (DYHKLUMWIA, BUObI U NMPUMEPbLl aKTUBALMOHHbLIX (YHKLNIA

AKTUBaLMOHHAA (PYHKLMUA (XapaKTepuctnyeckaa MyHKLNA) - 3TO HeIMHENHAA YHKLUMA, BblYMCaSOLas
BbIXOAHOW CUrHan hopManbHOro HeMpoHa.

BbibOop aKTMBALMOHHON (YHKUMU onpepensetcs CcneunduKon nocTaBieHHOW 3agaynm nubo
OrpaHNYeHNAMMN, HAKNAAbIBAEMbIMY HEKOTOPLIMU anropuTMaMm obyyeHus.

Buabl akTMBaALMOHHBLIX YHKLNIA

HasBaHue ®dopmMyna O6nactb
3HA4YeHUH

]

JInHenHas

JInHenHas ¢ orpaHnyeHmem (RelLU)

JlorncTtunyeckas (curmomnpanbHas, Sigmoid)

L | B | G| [

K
Kl
E

'MnepbosIMyYecKnin TaHreHC (CurMonaasbHas)




NorucTtmnyeckas (Softmax)

JKCNoHeHunanbHas

CuHycomnpganbHas

CuHycompanbHas (paumoHanbHas)

LLlaroBas (MHENHAsA C HACbILLLEHWNEM)

lNoporosas

Ll | O | B | O] B | B | BB
el | D | L | D] B L] L

3HakoBas (cMrHaTypHas)

Ha BxoA4 TO4YkM BeTBJIeHUA 0ObIYHO MOJaeTCs BbIXOAHOW CUrHaM HenmHenHoro npeobpasoBaTens,
KOTOpPbLIV 3aTeM MOCbIJIaeTCA Ha BXOAbI APYTrnX HEMPOHOB

Ha BX0AHOW curHan [x] HennHelHbIN Npeobpa3oBaTenb 0TBEYaeT BbIXOAHLIM CUrHaMoM [x|, KoTopbii
npencTasnseT cobon BbIXO Y HEMPOHa.

MpuMepbl aKTUBALMOHHBIX (YHKLNNA.

[(]< v b o [¥]< v ~» o

< v m o [¥lox v = o



B) r
PUCyHOK - lMprMepbl akTUBALMOHHbBIX (DYHKLUMIA (a - NOporosas;
6 - NIMHeNHas; B - NormcTuyeckas (curmomngasnbHas);

r - rnnepbonnyYecKknin TaHreHc (curmonaansHas))

KpuTepum oueHnBaHU LLIkana oueHok (B Bannax)
Obyyatowminca nepedncnsieT Bce GyHKLUN. 3 6anna
Obyvatowmnca nepedncnseT Bce GyHKUnnU. JonyckaTcs 2 6anna

HE3Ha4YunTeJ/ibHble HETOYHOCTW.

Obyuatowmincs nepedncnseT He Bce MyHKUUU. OTBET He COOepXuUT 1 6ann
rpy6bix oWwnoboK.

He npenctaBneHbl 6onblias 4acTb peannsyemMbix QyHKLMNA. 0 6annos
MpucyTCTBYIOT rpybble OWnbKM Nan HETOYHOCTN.

13. Mopenb NCKycCTBEHHOro HenmpoHa Mak-Kannoka u NMuTtca

Kaxhas UCKYCCTBEHHasi HEMPOHHAsA CeTb COCTOUT U3 MHOXeCTBa 6a30BbIX NPOLECCOPHbIX 3/1IeMEHTOB
(bMN3) - HenpoHOB. B KayecTBe nctopuyeckon moaenn b nssecTHa Moaenb HeMpoHa Mak-Kansioka n
Mutca. Ka)kabll TaKOW HENPOH BLIMOJIHAET CTaHAapTHbIN Habop onepaunin. CHavYana NPoM3BOAUTCA
CYMMVPOBaHNE COBOKYMHOCTU BXOMHbIX 3/1eMEHTapHbIX CUrHa/0B - KOMMOHEHTOB BXOJHOr0 BeKTopa [*] ¢
BECOBbIMI KO3(hULMEHTaMN [x], TO eCTb BbIYNCIEHNE BENYUHBI

3pech hopManbHoO [%], a [x] urpaet posib NOCTOAHHOrO CMeLLEeHNs NpPu B3BELWEHHOM CYMMUPOBAHMUN
BXOZHbIX CUFHaN0B HENPOHA.

Beca [x|Ha3biBaloTCA BECaMM HEMPOHHBIX CBA3EN; OHV OMPEEeNsIoT «CUAY» BAUSAHNS KaXKA0ro BXOAHOIO
CMrHana Ha BbLIXOAHYIO peakuuto HelpoHa. Mocne B3BELWEHHOro CyMMMpPOBaHMSA B oblieM cnyyae
OCYLLECTBSIETCA HeNMHeNnHoe npeobpa3oBaHue 1 HOPMUPOBAHUE BLIXOLHOrO0 CUrHanNa HeWpoHa - B
[aHHOM CJly4ae CKanspHo BenndnHbl [x] kak dyHkuum []

] (1)

Wo

Xo
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PucyHOK - Mohenb MCKYCCTBEHHOro HelpoHa Mak-Kannoka v Mutca

OyHkuMs [x], ocywecTensiowan 3To npeobpasoBaHue, Ha3biBAaeTCA PYHKLMeNR akTuBaLun. OHa MOXeT
MMeTb pPas/iInyHbIN BUA, B TOM 4ucse U JIMHeHbIn. B monenn Mak-Kannoka u lMutca ¢gyHKUMUA
MCMNoNb30BaJslacb NOPOroBas PyHKLMA aKTUBALMUK, KaK YHUNOSIAPHAA, Tak 1 bunonspHas yHKUNN:

(] [=]

KpuTepum oueHnBaHus LLkana oueHok (B bannax)
Obyyvatowmnca nepedncnseT Bce QyHKLUN. 3 6anna
Obyvatowminca nepedncnseT Bce hyHKLUNU. JonyckaTcs 2 banna

He3Ha4ynTesibHbleé HETOYHOCTW.

Obyyatowmmncs nepedncnseT He Bce yHKUnn. OTBeT He copgepxunT | 1 6ann
rpy6bix ownbokK.

He npeacTaBneHbl 60onbluas 4acTb peasn3yemMbiX QyHKLNNA. 0 6annos
MpucyTCTBYIOT rpybbie OWNOKM AN HETOYHOCTMW.

20.2 MpoMeXxXyTouyHasa aTrecTaums

MpomMe)XyTo4YHas aTTecTauns MOXXET BKoYaTh B cebs NpoBEpKY TeOPeTUYECKUX BONPOCOB, a TaKXe, Npu
HeobxoAnMOCTU (B C/lyvyae HEeBbIMOJIHEHUS B TeYeHMe ceMecTpa), MPOBEPKY BbINOJIHEHNS YCTaHOBAEHHOI O
nepeyHs nabopaToOpPHbIX 3a4aHNI, MO3BONSAOLLNX OLLEHUTb YPOBEHb NMOMYYEHHbLIX 3HAHWUIN U/UAN
npakTnyeckoe (ne) 3afgaHmne(sa), No3BoasLEee (Me) OLEHNTb CTeNeHb CHOPMUPOBAHHOCTN YMEHUI 1
HaBbIKOB.

0119 OLeHKN TeopeTU4eckmnx 3HaHNM NCNOob3YeTCS NepeyveHb KOHTPOJIbHO-U3MEePUTESIbHBIX MaTepuasos.
KaXXabll KOHTPOJIbHO-U3MepUTESIbHbIA MaTepran a5 NPoBeAeHUs NPOMeXYTOYHON aTTecTaunm
BKJItOMAET ABa BOMPOCa A8 KOHTPOSA 3HAHWUA, YMEHWUIA 1 BNAAEHUA B paMKaXx OLLEHKN YPOBHSA
CpopMUPOBAHHOCTY KOMMNeTeHU M. Npn oLeHBaHUN NCMNOJIb3YEeTCA KOIMYeCTBEHHas WKana. Kputepun
OLleHMBaHMA NpuBeAEeHbI Bbile B Tabanue pasgena 20.2.3.

20.2.1. MpuMepHbIN NepevyeHb BOMNPOCOB K 3a4eTy C OLEHKOW

Ne Bonpochkl K MPOMeXXyTO4YHOM aTTecTauum (3a4eT C OLEHKON )
1 WcTopus pa3BUTUSA HEMPOHHLIX CeTen. B1oaornyecknin n NCKYCCTBEHHbIN HENPOH.
2 Knaccngukaums HEMPOHHbIX ceTen. Buabl ak TUBALMOHHbBIX (DYHKLWA.



Mpobnema «UCKIII0YaloLLee «UIN» 1 ee pelleHue.
OfHOHanpaBneHHble MHOrOC/I0MHbIE CETY NepCenTPOHHOro Tuna
OnncaHne apxXUTeKTypbl HEMPOHHOW ceTn MLP

AnropuT™ 06paTHOro pacnpocTpaHeHns ownbKn n ero MoanpUKaLunu.

MpakTnyeckne npobnembl cozpaHns 1 0by4eHnss MHOrFOCNONHbLIX HEMPOHHbIX CETEN NepCcenTPOHHOro
TMna.

TexHOM0r UK 1 NPUMepPb! NCMOJIb30BAHNS MHOTOC/IONHBIX CETEN NePCenTPOHHOro TUMa B
VH(OPMALVOHHBIX 1 MH(OPMALIMOHHO-YMPABISIOLMX CUCTEMAX.

HelipoHHble ceTu ¢ paaunanbHbIMU 6a3NCHBIMK YHKLMAMU. KpyroBas cUMMeTpus AaHHbIX.

TunoBasa apxnTekTypa HEMPOHHbLIX ceTen ¢ PE®, obyyeHne cetn ¢ PED. TexHONOrK 1 NpUMepsI
NCnosib30BaHUA ceten ¢ PbO.

11 PeKyppeHTHble HelpoHHble ceTu. CeTb Xondgunaa.
12 AccoumaTmBHas NnamsaTb, aaropuTM HaCTPONKN BECOB ceTu Xondunaa.
13 MNpuMeHeHne HENPOHHBIX ceTeln Xondunaa, 3af4avya KOMMUBOSXKEpPa.

CamoopraHusyoLmecs HempoHHble ceTn. KoHKypeHTHoe oby4eHne, naTtepasibHble CBA3N B
HENPOHHbIX CceTaX. TUNoBas apxUTeKTypa HEMPOHHON ceTn KoxoHeHa,

MpoLecchl NTEPATUBHOIO 00y4YeHNS CETU B PEXIMME CaMOOpraHn3aLmnn, hopM1UpPoBaHNe KapThl
KoxoHeHa.

16 MpUHLMN BEKTOPHOrO KBAaHTOBAHWS AaHHbIX U €ro NpuMeHeHne B 3aaadax 06paboTky MHGopMaLum

'eHeTYeCcKne aaropnuTMmebl 06pa60TKl/I NHopmau . OCHOBHbIE NMPUHLNUMbI 3BOJTIOLUMOHHOIO
mMoaenmpoBaHus. ConoctaBneHmne 6a30BbIX MOHATUN BUOSIOTUN N FTEHETUYECKMX aJIrOPUTMOB.

npOCTeI7ILLII/II7I reHeTNYeCKuni anropuTt™m XonnaHga. lpumeHeHne reHeTU4YeCKNX aropuTmMoB 41
pelweHna oNnTUMMN3aLlNOHHbIX 3aaa4y

20.2.2. NpuMep KOHTPOJIbHO-U3MEPUTESIbHOr0 MaTepmrana
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YTBEPXXOAHKO
3aBeayowmin Kagenpon TexHoornm obpaboTkm 1 3awmThl MHDopMaLUK
A.A. CupoTa
. .2025
HanpassieHne noarotoeky / cneunasnbHoCcTb 09.03.02 MIHOpMaLNOHHbIE CUCTEMbI U TEXHOJIOM UK
AucumnnuHa b1.B.08 HenpoceTesblie TexHonornn 0bpaboTku nHgopmaumun
®dopma 0by4eHns O4Hoe
Bna KOHTpONS 3a4eT C OLEeHKOM

Bup atTecTaumm NpoMexxyTo4yHas

KOHTPONbHO-N3MepuTenbHbln MaTtepran Ne 1

MpOoCTEeNWNA reHETUYECKUIA anropuTM XonnaHaa. NprMeHeHne reHeTUYecknx anropuTMOB ANA peLleHUs
ONTUMM3ALMOHHBIX 3alay. cTopns pa3BUTUSA HEMPOHHBIX CeTEN. BMONOrMYeCKMIN N NCKYCCTBEHHbIN
HEeNpOoH.

lNpenopasaTesb E.F0. MuTpodaHoBa

20.2.3 OnucaHvne KpUTEPUEB U LKabl OLLEHUBAHNSA KOMMNETEHUUI (pe3ynbTaToB 0b6y4eHus) npw
MPOMEXXYTOYHOM aTTecTaumm

N5 oLeHMBaHNS pe3yNbTaToB 06y4eHUs Ha 3a4eTe C OLEHKOMN NCMOJb3YITCS cneayouime



coliepXaTesibHble Noka3aTenun (HopMyInpPyeTcs C Y4eTOM KOHKPETHbIX TPeboBaHUIA ANCLUMNVHBI):

3HaHWeE TeopPeTNYECKUX OCHOB y4ebHOro MaTeprana, OCHOBHbLIX OMpefeNeHnin, NMOHATUIA 1 UCNOJb3yeMon
TEPMUHOIOMMI; YMEHWe NPoBOANTL 060CHOBaHME U NPeCTaBIEHNE OCHOBHbIX TEOPETUYECKUX 1
NPaKTUYECKUX Pe3y/IbTaToB (TeopeM, airoOpuTMOB, METOAMK) C UCMO/Ib30BAHNEM MAaTEMATUYECKUX
BbIKJIaZl0K, 6JI0K-CXeM, CTPYKTYPHbIX CXEM U CTaHAAPTHbIX ONUCAHNIA K HUM; YMEHMWE CBA3bIBATb TEOPUIO C
NPaKTVKON, MINIOCTPUPOBATL OTBET NPUMEPAMI, B TOM Y1Cie, COBCTBEHHBIMU, YMEHME BbISBAATb 1
aHaNN31pPoBaTb OCHOBHbLIE 3aKOHOMEPHOCTU, MOJYYEHHbIE, B TOM YUC/IE, B XOAE BbIMOJIHEHNS
NabopaToPHO-MPAKTUYECKUX 3aAaHWiA; yMeHe 060CHOBLIBATb CBOM CYXXAEHUS U NPO(eCcCMoHaNbHY0
Mo3ULIMIO MO KM3/1araeMoMy BOMpPOCY; BlafleHNe HaBblKaMy MPOrPaMMUPOBaHIS U 3KCNEPUMEHTUPOBAHNS C
KOMMbIOTEPHLIMI MOLENSIMN aNropuTMoB 06paboTKM MHGopMaLum B cpefe Matlab B pamkax
BbIMOJIHAEMbIX J1ab0paTOPHbIX 3alaHNiA; BNaAeHNe HaBbiKaMU NPOBEAEHNS KOMMbIOTEPHOMO
3KCMNepMeHTa, TECTUPOBAHNS KOMMbIOTEPHBIX MOAeel anropuTMoB 06paboTku MHGOpPMaLIMN.

Pa3znun4yHble KOMBMHALMM NepPeYNCIEHHbIX NOKa3aTeseln onpenensoT KpUTeprun OLEHNBaHNS pe3ybTaToB
0by4eHunsa (ChopMUPOBAHHOCTU KOMMETEHLMIA) Ha3a4yeTe C OLIEHKOW:

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

na oueHnBaHMA pe3ynbTaToB 06yquvm Ha 3a4eTe C OLIEHKOMN NCnonb3yeTcs 4-6annbHas WKana:
«OTJINYHO», «XOPOLLUO», «yY[OOBNETBOPUTEIIbHO», «HEYLO0BJIeTBOPUTESIbHO». [Ina OLeHNBaHNA pe3yibTaToB
06y‘-|eHI/IF| Ha 3a4€eTe UCMNOoJIb3yeTCA - 3a4TEHO, HE 3a4TEHO MO pe3ysibTaTaM TECTUPOBAHUA.

CooTHOLIEHME NoKa3aTenemn, KpUTepUEB 1 LLKabl OLEHNBAHNA pe3ybTaToB 0by4YeHNs Ha 3a4eTe C
OLLEHKOW npeacTaBneHo B cneaytowien Tabnauue.

Kputepun oLleHnBaHMA KOMMETEHLMI 1 LLKaNa OLEHOK Ha 3a4eTe C OLEHKOW

YpoBeHb
3 Wkana
KpnTepun oLeHNBaHNS KOMMNETEHLINIA ChopMMPOBAHHOCTY OLIeHOK
KOMMeTeHL A

Obyvatowmnca 4EMOHCTPUPYET NOJIHOE COOTBETCTBUE
3HaHWIN, YMEHWIA, HaBbIKOB MO NPUBEAEHHbIM KPUTEPUSAM
cB060HO onepupyeT MNOHATUIAHBLIM annapaToM U .

[oBbILLEHHbIN
nNprobpeTeHHbIMU 3HAHUSAMU, YMEHUAMU, MPUMEHSET KX OBEHL OTAnyHo
npv peleHnn NpakTuYecknx 3afay. YCnewHo BbiMNoAHEHbI yp
nabopaTopHble paboTbl B COOTBETCTBMM C YCTAHOBEHHbIM
nepeyHem.

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHLIN MaTepuas He
NMOJSIHOCTLIO COOTBETCTBYET OAHOMY U3 NepPeYNCIeHHbIX
BbiLLe NMoKa3aTenen, Ho obyyaowmnincs gaeT npaBusibHble
OTBEThl Ha AOMNOJIHATENbHbIE BOMPOCHI. Mpn 3TOM
obyYalLWnnCca 4EMOHCTPMPYET COOTBETCTBME 3HAHUNA,
YMeHWI, HaBbIKOB MpuBeAeHHbIM B Tabamuax ba30BbIN YpOBEHb XopoLuo
rnokasaTenaMm, HO AoMNyCKaeT He3HaYuTe bHble OLWnOKMY,
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHNA NPU PeLIEHNN
NPakTUYeCcKnx 3ajay. YCrneLwHo BbINoSHEHbI
nabopaTopHble paboTbl B COOTBETCTBMM C YCTAHOBAEHHbLIM
nepevyHem.



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





