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1 Heau n 321241 U3yYeHNUsI JUCHUNJIMHBI (MOTYJIs).

1.1 Ileab ocBOEHUS AMCHUILIHHDI.

[lenp w3ydeHWs] IUCHUILUIMHBI «BBeneHue B riay0okoe oOydeHHe» 3aKiIrodaeTcs B
OCBOCHHMH KJTFOUECBBIX TOHITHH B TJTyOOKOM OOYYEHUH, a TAKXKE UX MPUMEHEHHS I 00paboTKH
U(PPOBBIX JAaHHBIX U H300paKEHUH.

1.2 3agauyu qTUCHMILIMHBI.

W3ydeHne BO3MOKHOCTEH OCHOBHBIX METOJIOB U QJITOPUTMOB B TITyOOKOM OOYYECHHUH.

1.3 MecTo AucUMIINHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTebHOii MPOrpaMmbl.

Hucuunnuba «BBeaeHue B riiybokoe oOyueHHE» OTHOCUTCA K BapuUaTHUBHOM YacTu
MaTEMaTUYECKOI0 M €CTECTBEHHOHAYYHOIO IMKJIA JUCHUUIUIMH W HMMEET JIOIMYECKYI U
COJepXKATENbHO — METOAMYECKYIO B3aUMOCBA3b C JUCLUIUIMHAMH OCHOBHOH 00pa30BaTelIbHOM
[IPOrpaMMBl.

Marepuan kypca npegHa3HaueH Uil MCIOJb30BaHUSA B AMCLUIUIMHAX, CBA3aHHBIX C
AQHAJIN30M JaHHBIX, B TOM YHCJIE JJIs PELIEHUS 3a]]a4 MEXaHUKU U MaTeMaTU4eCKON (PU3UKH.

1.4 IlepeyeHnb NJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHMS MO JAUCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IIJIAHNPYEMBbIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTeIbHOIl MPOrPaMMBbI.

WN3ydyenne paHHOW y4eOHOW JAWCHMILIMHBI HAmNpaBlIeHO Ha (OPMUPOBAHUE Y
00y4aromuXCsl CAEAYIOIUX KOMIIETESHIIHI:
KOZL 1 HAaMMCHOBAaHUEC MHAUKATOpa Pe3yHbTaTI)I O6y‘-IeHI/IH 10 JTUCLHUITIINHE
JOCTIDKCHHS KOMITETCHIIUH
OIIK-1 — CnocodeH Hax0auTh, (OPMYJHPOBATH M PpelIaTh aKTyaJbHble W 3HAYHMBbIE MPOGJIEMBI
¢GyHIAMEHTAJIbHONH MAaTEMATUKH U MEXaHUKHU C OMOIIbIO HEIPOHHBIX ceTeil
HOIIK-1.1. Brnaneer | 3Haer anropuTMBl 00y4IeHUST HEUPOHHBIX CETEH, MOJICTH HEHPOHHBIX
CIIOCOOHOCTBIO CO3/1aBaTh U UCCIENOBATh | CETEH.
HOBBIE MaTeMaTH4ecKHe Mojiesn | YMeeT KOHCTPYHPOBaTh HEHPOHHbIE CETH, 00yJaTh HEHPOHHBIE CETH.
SBIICHUH PEANbHOr0 MHUpPa, Cpell, Tel W | BiameeT NpakTHYeCKAMH HaBBIKAMH HeHpoceTeBoil 06paboTKu
KOHCTPYKIIUH 0onbIIMX 00BEMOB IPOCTPAHCTBEHHO-BPEMEHHBIX JIAHHBIX.
IIK-1 — Crioco6en ¢opMyJIHpOBAThH H PelIaTh AKTyaJbHbIe H 3HAYHMbIE 32/1a4i (PYyHIAMEHTAJIBHON 1
NPUKJIATHONH MAaTEeMATHKHU ¢ NIOMOLIbI0 HeliPOHHBIX ceTell
3HaeT apXUTEKTYpY KIACCHYECKHX HEHPOCETEBBIX MOJIEICHl.
NIIK-1.1 — VYmeer wucmoas30BaTh "
VYMeeT NPUMEHSITh HEHPOHHBIC CETH Ul PELICHHS MPHKIAJIHBIX
MAaTEMAaTHYCCKUE MOJCIIN U TIPUMEHATH 3a71au.
YUCJICHHBIE METOABI PEHICHHUA 3adad B = =
CCTECTBEHHBIX HayKax Brnaneer  HaBbIKAMH ~ MOJCNHMPOBAaHWS ~ HEHPOHHBIX  CeTeH,
TEXHOJIOTUSIMU IPUMCHEHHSI MATEMATHYCCKHX.
2. CTpyKTYypa U cofiep:KaHue JTMCUMILIHHBI.
2.1 PacnipeesieHue TPyA0EMKOCTH TUCHMILIMHBI 10 BUaM PadoT.
O6mast  TpyA0EMKOCTh JUCHUIUIHHBI cocrtaBmsier 4 3au.en. (144 wyacoB), wux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOIUIIe
Bunpt paGor Bcero Dopma 00yueHus
4acoB OYHO- 3a04Hast
OYHas
3a04Hast
8 _ _ _
ceMecTp ceMecTp ceMectTp Kypc
(gacer) (gackr) (gachl) (gacsl)
KonrakTHasi padoTa, B TOM 4ncJie: 60,3 60,3
AyIHUTOpHBIC 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16
J1a00paTOpHBIE 3aHATUS 32 32
HNnas koHTaKkTHAs padora: 12,3 12,3
KonTpons camocTosTenbHOM paboThI
12 12
(KCP)
IIpomexyrounas atrecrarms (UKP) 0,3 0,3




CamocrosiTe1bHasi pa6oTa, B TOM
4ucie:

48,7 48,7

Konmponvnas paboma - -

Camocmosimenvhoe usyyenue pasoeinos,
CcamMono02omosKa (npopabomrka u
nogmopenue IeKYUOHHO20 Mamepuana u
mamepuana — y4eOHUKO8 U Y4eOHbIX 22 22
nocobutl, n0020MosKa K 1a00pamopHbIM U

RPAKMUYECKUM 3AHAMUAM, KOJIOKEUYMAM
um. 0.)

IToaroroska Kk TEKyIeMy KOHTPOIIO - -

KonTpoJn: - -

IToaroroBka k OK3aMCHY

O6masn yac. 109 109
TPYA0EMKOCTh B TOM 4HcCJIe

KOHTAKTHAas 60,3 60,3
padora

3a4. e 4 4

2.2 CTpyKTYypa IHCUMILIMHBI:

Pacnpenenenne BumoB yueOHOH pabOTHI M MX TPYJOEMKOCTH 110 pa3jiesiaM JUCIIUILUTHHEIL.
Paznensl AucuMIIIUHBL, U3ydyaeMble B8 cemecTpe (ouHas ¢hopma)

KonugectBo yacos
Bueaynur
Ne HaumeHnoBaHue pa3znesnoB (TeM) Aymuropras OpHas
Bcero pabora
pabota
J 13 JIP CPC
1 HUckyccTBeHnHble HENpoHHBIE ceTH. [locTpoenus cerelt pa3nuyHon 29 4 6 8
' APXUTEKTYpPBL.
2 Metoapl ¥ aNropuT™Mbl 00yYEeHHUS] MCKYCCTBEHHBIX HEHPOHHBIX 28 8 10
' ceTeil.
3. PannanbHble 6a3ucHble ceT 1 camoopranusytomuxcs LVQ-cern. | 30 6 8 15
4. PexyppeHTHbBIE HEPOHHBIE CETH. 238 | 2 8 15
HUTOI'O no pasdenam oucyuniumol 101,8| 16 32 48
KonTpons camoctositensHo# padboTs! (KCP) 35,7
IMpomexyrounas arrectanust (KP) 0,3
[ToaroroBka K TEKyIIeMy KOHTPOJIFO -
OO6mast TpyA0eMKOCTb 1O TUCIIUIIIIHE 144
[Mpumeuanue: JI — nexiuu, [13 — npaktudeckue 3anstus / cemunapsl, JIP — maboparopHbie
3ansatus, CPC — camocTosiTenpHas paboTa CTyAeHTa
2.3 Coaep:xaHue pa3/iesioB JMCUMILIUHBI:
2.3.1 3aHATHS JTeKIHMOHHOI0 THIIA.
dopma
HanmenoBanue
No asena Coneprxanue paznena TEKYILETO
p KOHTPOJIsI
1 2 3 4
1. |HckyccTBeHHbIE Lenb v 3a1a4u AUCIUILTAHEL, €€ POJIb M MECTO B OOIIeH PI'3

HEHUPOHHBIE CETH.
IToctpoenus cereit

pasIUYHOIl apXUTEKTypbl. [BOCTIPHATHS. IleHTpanpHas HEpPBHAS CUCTEMA.

Mopaenu HCKyCCTBEHHOTO HEHPOHa.
q)yHKLII/II/I AKTHUBaIlMH.

noakpereHreM. O0ydeHue 6e3 yauTessl.

Bunbl pyHkmm akTuBanuu (CUTMOUIAbHAS,
runepOoIuIeckas, moporoBas) HEHPOHHBIX CETEH C MOMOIIBIO
HaIpaBJICHHBIX TpadoB. O0ydeHue ¢ yuntenem. O0ydeHue ¢

CUCTCMCE ITOATOTOBKHU CIICIIHMAJINCTA. OpFaHI/I3aIII/I$I naMsATH B
KOpE€ 4€JIOBEYCCKOro MO3ra. MO,HCJ'II/I BU3YAJIbHOT'O




Cneunduxanust GyHKIMN aKTHBALMH C YYETOM BXOJHBIX
JIAHHBIX.

MeTo/b! ¥ aJITOPUTMBI
00yJeHus
HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTYpa
HCKYCCTBEHHBIX HEHpOHHBIX ceTeld. Habop cpencts s
CO3/IaHUs, THULIMATIM3aLUH, 00yYEeHUS, MOICIUPOBAHUS 1
Bu3yanuzanuu cetd. CeTn npsiMoro pacipocTpaHeHHsI.
Pexyppentnsie cetn. O0ydeHne HeHpOHHBIX ceTeil. O0ydeHue,
OCHOBAaHHOE Ha KoppeKiun omudok. O0ydeHrne Ha OCHOBE
namata. OOydenne Xe60a. MaremaTnaeckue MOIeTH
TIpeUIoskeHHOTo Xe000M MexaHn3Ma MOAU(DUKAIIII
cuHanTudeckoi ces3u. KonkypeHtHoe o0ydyenue. O0yueHne
bonbumana.

PI3

PamnansHele Oa3sucHbBIE
CeTH U
CaMOOPTaHU3YIOIIIXCS
LVQ-cern.

Pannansubie 6a3ucHBIE ceTH O0IIETo BUAa. APXUTEKTYPEI
panuaibHBIX 0a3MCHBIX HEHPOHHBIX ceTeil 001ero Buaa u
crienuaiIbHble (QYHKIUH IS KX CO3JJaHUs U aBTOMAaTHYECKOM
HACTPOMKHU BECOB U CMELICHUM.

Teopema Kosepa o pazaenumocTt MHOKeCTB. Paznensiomias
CIIOCOOHOCTH IOBEPXHOCTH. 3a/1a4a HHTepIosiuu. Teopus
peryispuzauun. Panuanbneie 6asucHbie cetr THa PNN.
Pemenne 3amau kiaccuuKanuy Ha OCHOBE MOJICUETA
BEPOSITHOCTH

MIPUHAAJIEKHOCTH BEKTOPOB K pPACCMATPUBAEMBIM KJIaCCaM.
[IporHo3upoBaHust BpDEMEHHBIX PSOB, KIACCU(PHUKAIIIS U
cuctembl ynpasienus. Camoopranuzyomuxcs LVQ-cetu.
ApPXUTEKTYpPbl CAMOOPTaHU3YIOUIUXCSI HEHPOHHBIX CeTel THIa
LVQ u cienmanbhbie GYyHKIUH U UX CO3IaHUsI, HACTPONUKU
BECOB U 00y4eHHs. BapraHTbl caMOOPraHn3yIONIUXCS KapT.
AnantuBHBIE TeH30pHbIE Beca. CaMOOpraHU3YIOUTHecs KapThl
JUIS CUMBOJIBHBIX CTpOK. CaMOoOpraHu3yonuecs
peanusyomue

CaMOOPIaHU3YIOLIHeCs KapThl.

PI'3

PexyppenrtHbie
HEHUPOHHBIE CETH.

PexyppenTHbie HelipoHHbIE ceTH Dnamana. [loctpoenus ceteit
yIIpaBJIEeHUs IBIOKYIIUMUCS oObekTamu. [locTpoenus cucrem
TEXHHUYECKOTO 3pEHHS U PeIIeHHUs IPYTUX JTHHAMHUECKUX
3anava. [ToctpoeHue HelipoHHOM ceTu kinacca RAAM.
Hcrionp3oBanme ceTH JUIsl CKaTHA U IH(QpOBaHMS
nHPOPMAITHH.

PI3

2.3.2 3aHATHS CEMUHAPCKOr0 THIA.
3aHATHS CEMUHAPCKOTO TUTIA HE MPETyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmenoBaunue
paszena

TemaTnka NpaKTUYECKUX 3aHATUN
(ceMuHapoB)

®opMa TeKyIero
KOHTPOJIS

2

3

4

HckyccTBeHHbBIE
HEHPOHHBIE CETH.
ITocTpoenus ceteit
pazIU4YHON
apXUTEKTYPBI.

Llenb 1 3a1au JUCHUILIMHBI, €€ POJIb U MECTO B 001l
cHucTeMe IOJr0TOBKHY criennanncta. OpraHusaris aMsITH B
KOp€ 4eJI0BE4YeCKOro Mo3ra. Mozenu Bu3yaabHOrO
BocnpusiTusl. LleHTpanbHas HepBHas cHCTEMA.

Monenu HCKyCCTBEHHOTO HEMPOHA.

OyHKINY aKTUBALIUH.

Bune! pyHKINN akTHBAH (CUTMOHIATBHAS,
runepOoIMIecKasi, HOporoBasi) HEHPOHHBIX CETEH ¢ MOMOIIIBIO
HanpaBieHHBIX rpadoB. Obyduenue ¢ yunrenem. O0ydeHune ¢
noakperuieaneM. O0ydeHne 6e3 yuanuTes.

Crneunduxanus GyHKIMHA aKTUBALUH C YIETOM BXOJIHBIX
JIAHHBIX.

IpOBEpKa
JIOMAIIHEr o
MPaKTUYECKOTO
3a7aHus

MerTozbl M AITOPUTMBI
oOyueHwst
UCKYCCTBEHHBIX

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTypa
MCKYCCTBEHHBIX HEHPOHHBIX ceTell. Habop cpencts st
CO3JaHUs], THUNNAIN3aINH, 00y4CHNS, MOAETUPOBAHUS 1
Bu3yanu3auu ceti. CeTn mpsiMoro pacpoCTpaHEHHsI.

HpOBEpKa
JIOMAIITHET o
HPaKTHYECKOTO




HEUPOHHBIX CETEH.

PexyppentHslie cetn. O0yueHHe HEHPOHHBIX CETeH.
OO0y4eHne, OCHOBAaHHOE Ha KOppeKiuu ommook. O0ydeHue Ha
ocHoBe mamsTa. O0ydenue Xeb606a. MaTeMaTHUECKUE MOJICITH
peUIoskeHHOTo Xe000M MexaHn3Ma Moau(pUKauu
cuHanTu4eckoi cesa3u. KonkypentHoe o0ydyenue. O0ydeHue
BonbMana.

3aJaHUs

3. |PaguansHblc Oa3ucHBIC
ceTu u
CaMOOPraHU3YIOLIUXCS
LVQ-cern.

PanmansubIe 6Ga3ucHBIE ceTr 00MIeTo BUAa. APXUTEKTYPHI
panuanbHEIX 0a3MCHBIX HEHPOHHBIX CeTel 00IIero Buaa u
crienraIbHbIe (QYHKIMA IS UX CO3JaHUS M aBTOMAaTHICCKOM
HacCTPOMKH BECOB U CMELLIEHUI.

Teopema Kosepa o paznenumoctu MHOXeCTB. Pasaenstomas
CHOCOOHOCTH MOBEPXHOCTH. 3a7a4a UHTepHosun. Teopus
perynsapuszaunu. Panuansusie 6a3ucHble cetd Tuna PNN.
Perrenue 3anau kiaccu(uKauy Ha OCHOBE TMOACUETA
BEPOSATHOCTH

MPUHAAJICKHOCTH BEKTOPOB K pPACCMAaTPUBAEMBIM KJIaccaM.
[TporHo3upoBaHust BpEMEHHBIX PSJIOB, KJIaCCU(PUKALMS U
cucteMsl ynpasieHus. Camoopranusyrommxcs LVQ-cern.
ApPXUTEKTYpBI CaMOOPTaHU3YIOIINXCSI HEHPOHHBIX CeTel THma
LVQ u cnenmansabie GYHKIUHT UTS UX CO3IaHUS, HACTPOHKH
BECOB M 00y4eHHs. BapnaHTBI caMOOPTaHU3YIOMNXCS KapT.
AnanTuBHBIE TeH30pHBIE Beca. CaMOOpraHU3YIOMIHeCcs KapThl
JUTSI CHMBOJIBHBIX CTpOK. CaMOOpraHu3yIOIIHecs
peanu3yomue

CaMOOPTaHU3YIOIIHKECs KapThl.

MIpOBEpKa
JIOMAIITHETO
MPaKTUIECKOTO
3aJlaHus

4, |PekyppeHTHbIE
HEIpOHHBIE CETH.

PexyppenTtHbie HelipoHHbIE ceTu DnMana. [loctpoenus ceteit
YIpaBleHUs IBIKYIIMMUCS o0bekTamu. [TocTpoeHus cuctem
TEXHUYECCKOTO 3PCHUS U PEUICHUS APYTHX TUHAMHYCCKIX
3anaya. [ToctpoeHue HelipoHHOI ceTu kiacca RAAM.
Hcnonp3oBaHue ceTH TS CKATUS U (D POBaHUSL
nHbOpMALIHH.

poBepKa
JOMAIIIHETO
PaKTHIECKOTO
3a/1aHuUs

2.3.3 [lpumepHasi TeMaTHKA KypPCOBbIX padoT (MP0EKTOB)
KypcoBsie paboThl He MPeyCMOTPEHBI YY€OHBIM TJIAHOM.

2.4 TlepevyeHb y4eOHO-METOAMYECKOT0 O0ecTeYeH s I CAMOCTOSITEJIbHOI PadoThI

00y4aomMXcs Mo JUCUUILINHE (MOTYJII0)

[lepedens yueOHO-METOANIECKOTO 00ECTIEYCHUS! JUCIUIIIIMHBI T10
Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITEIBHOM paboThI
1 ITpopabotka u noBTOpeHue |Ouaavin-rexyuu Kypca « Quciennvie memoobl pewleHus ypasHeHUl 8 4YaCmHbIX
JIEKITMOHHOTO MaTepHaia U |[npouzeooHvixy. — Mockoeckuii ¢pusuxo-mexuuyeckuu urncmumym. — URL:
Mmareprana yueorukoB u | https://intuit.ru/studies/courses/1181/374/lecture/8795
y4eOHBIX TOCOOHIt
2 |IloaroToBka K 1abOpaTOpHBIM |Memoouueckue — yKkazauus NO  GbINOJIHEHUIO  1AOOPAmopHulx — pabom,
3aHATHAM ymeepowcoennvle Ha 3acedanuu Kageopvl meopuu QyHKyull @axyivmema
mamemamuru u komnwvromepuvix Hayk @I'BOY BO «Kyol'Vy, npomokon Ne7
om 18.04.2019 2.
3 | [loaroToBka K KOIJIOKBUYMY |Memoduueckue ykazanusi NHO  GbINOAHEHUIO  1AO0OpaAmMoOpHuIX  pabom,
ymeepoicoennvie na 3acedanuu Cosema IKOHOMUYECKO20 (haKyivmema
@I'BOY BO «KyoI'V», npomokon Ne§ om 29.06.2017 2. Pesicum docmyna.
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 Brimonnenue pacueTHo-  |Memoouyeckue yKkazauus no 6bINOIHEHUIO PACYemHO-epaduieckux 3a0anull,
rpadU9IecKuX 3aJaHui U |ymeepoicoeHubie Ha 3acedanuu Cosema 3KOHOMULECKO20 (PaKyibmema
KOHTPOJIFHBIX paboT @I'BOY BO «Ky6I'V», npomokon Ne8 om 29.06.2017 2. Peoscum docmyna:
http://docspace kubsu.ru/docspace/handle/1/1125



https://intuit.ru/studies/courses/1181/374/lecture/8795
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
http://docspace.kubsu.ru/docspace/handle/1/1125

Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaMOCTOSITETIbHON pPaboThl 0OydYaroUmIuXcs M3
Yycia UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS MH(OOPMAIIH:

Jlnist a1 ¢ HapyIIEeHUsIMH 3pEHHUS:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayauodaiina,

— B ITeyaTHOU opMe Ha si3bike bpaiins.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

Jlnist 1u1 ¢ HapyIIEeHUsIMH OTIOPHO-/BUTATENILHOTO amapara:

— B TieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayaunocaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyarouxcs.

3. OOpa3oBaresibHbIE TEXHOJIOTHMH, NMPHUMEHsieMble NMPH OCBOCHUM IUCUHUIIMHBI
(Mmonxy.Jist)

B xoxe wu3ydeHMsT AMCUUIUIMHBI MPEAYCMOTPEHO MCIOJIb30BaHUE  CIICAYIOIIUX
00pa3oBaTeNIbHBIX TEXHOJOTUM: JIEKIUU, MPAKTUYECKHE 3aHSITHsS, MOATOTOBKA MHCHbMEHHBIX
AHAJIUTHYECKUX pabOT, cCaMOCTOsTEIbHAs paboTa CTYICHTOB.

KomIieTeHTHOCTHBIM TOAXO0 B paMKax IPENOJaBAHUSA JHUCLUIUIMHBI PEaIu3yeTcsl B
WCIIOJIb30BAHUN HHTEPAKTHBHBIX TEXHOJOTHMH M AaKTUBHBIX METOJOB (IIPOCKTHBIX METOIUK,
pa3bopa KOHKPETHBIX CUTYalluii) B COYETaHUU C BHEAYJUTOPHON pabOTOM.

NudopManmoHHble  TEXHOJOTHH, NPHUMEHSEMblE TIPU HU3YYCHUH JTUCHUTLIINHBIL:
HCITOIB30BaHNE UH(GOPMAIIMOHHBIX pecypcos, JOCTYITHBIX B uH(POPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW ceTH HTepHeT.

AnanTuBHBIE 00pa30BaTeNbHBIE TEXHOJIOTUH, IPUMEHSIEMbIC PU U3YUYCHUN JUCIUILTAHBI
— Uil JIAIl C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI MPEIYCMOTPEHA OpTraHU3aLMs
KOHCYJIbTAllM} C UCIIOJIb30BAHUEM DIIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeICTBA /Sl TeKYyUIero KOHTPOJISI YCIeBAeMOCTH W NPOMEKYTOYHOI
arrecTanuu

OrneHOYHBIC CpEACTBa TpEeAHA3HAYEHBI [JIi KOHTPOJS M OIEHKH O0Opa30BaTEeIbHBIX
JOCTHXKEHHI oOydaromuxcs, OCBOMBIIUX nporpammy y4eOHO JTUCIUTUTUHBI
«Mamemamuyeckue 0CHOBbI MeMOOA KOHEYHBIX DJIeMEHMO8.

OueHoYHbIE CPECTBA BKIIOUAET KOHTPOJIbHBIE MAaTepUalibl JJid MPOBEICHUS TeKylero
KOHTPOJII B (QopMe mecmosvix 3a0aHuii, pPAasHOYPOBHEBbIX 3A0AHUL, OMYEmo8 No
UHOUBUOYANLHBIM U pPACYeMHO-epaduieckum 3a0anusmM W TIPOMEKYTOYHOH aTTecTaluM B
dbopMe BOIPOCOB U 33TAHHUH K 3a4ETYy.

CTpyKTYypa OLlIEHOYHBIX CPEICTB Il TEKYIIel U MPOMEKYTOYHOM aTTeCTAMHU

Kon n HaumeHnoBanue HanmeHoBaHuE 01IEHOUHOIO CpeACTBa
Ne PesynbraTsl 00yueHus
WHIUKATOpA . [IpomexyTouHas
n/n (B cootBercTBUU C 11. 1.4) Texymuii KOHTPOJIb
(B cootBeTcTBUH C 1. 1.4) aTTecTalys
MOTIK-1.1. Brageer | 3HaeT PI3 Bonpoc na
1 CIIOCOOHOCTHIO (yHIaMeHTAIIbHBIC sademe
co37aBaThb U MaAaTEMATHUYCCKUC 1-5
HCCIIEIOBaTh HOBBIC OCHOBBI COBPEMCHHBIX




MaTeMaTHYeCKUe METO/IbI aHajau3a
MOJICTTU SIBIICHUM CHUTHAJIOB u
peanbHOTO MHpA, Cpell, | M300paKeHHH.
T€J U KOHCTPYKUUH
HOIIK-1.1. Bnageer | YMeer BbIOUpaTh, | PI3 Bonpoc na
CITOCOOHOCTBIO peanu30BbIBaTh u saueme
co37aBaTh U MOAU(UIINPOBATH 1-19
HCCIIeIOBATh HOBBIC MOAXOMSINNE CIIOCOOBI
MaTeMaTH4YeCKUe peLieHus
MOJIETU SIBIICHUU MOCTaBJICHHOM
peanpHOTO MHpA, Cpell, | NMPHUKIATHON 3amadd, B
TEN U KOHCTPYKUUHN YaCTHOCTHU
HCIIOJIb30BaTh
COBPEMEHHEIE
MaTeMaTHYECKUe
MeToAbl 1t 006paboTKu
CUTHAJIOB  pa3IM4YHOMU
IPUPOIBL.

NOIIK-1.1. Bnaneer | Buaneer HaBbIKamu | PI'3 Bonpoc na
CITIOCOOHOCTBIO aHaiu3a METOI0B saqeme
cO371aBaTh U 00paboOTKM CUTHAJIOB C 1-19

HCCJIE0BATH HOBBIE TOYKHN 3pCHHA
MaTeMaTU4ECKUE aICKBaTHOCTHU ux
MOJICIIH SIBIICHUH NPUMCHCHUA K
peabHOro MHUpa, cpesi, | PCLICHHIO KOHKPETHOH
Tel ¥ KOHCTPYKIIHIA NPUKIAAHON 33a1a4.
UIIK-1.2 — YMmeer 3HaeT OCHOBHbIE MeTonbl | P13 Bonpoc na
nepenaBaTh pe3yjapTaTel | MAaTEMaTHYECKOIO u 3aueme
TIPOBEICHHBIX KOMITBIOTEPHOTO 1-19
TEOPETUYECKUX U MOZCINPOBAHNA AT
TPUKIIATHBIX peaicHus 3aaad
HCCIIEeIOBAaHUN B BUJIE MEXaHHKH.
KOHKPETHBIX NPEAMETHBIX
pPCeKOMECHAaluu B
TCPMHUHAX NPEAMCTHOU
obyactu
WUIIK-1.1 — YMeeT 3HaeT ocHoBHEBIE | PI3 Bonpoc na
UCIIOIB30BaTh TPUEMBI 00paboTKH saveme
MaTeMaTH4YeCKHe CUTHAJIOB u 1-19
MOJIENN ¥ IPUMEHATH 1300paXeHHI
YHCIIEHHBIE METO/IbI
perieHus 3a71a49 B
€CTECTBEHHBIX HAYKaX
UIK-1.1 — YMeer Ymeer  wucnonb3oBath | PI3 Bonpoc na
HUCIOb30BATh 3HaHUS COBPEMEHHOIO 3aueme
MaTeMaTHYecKue MaTeMaTHYECKOTO 1-19
MOJEJIN U IIPUMEHATH afrapara JUid peHIcHUs
YUCIIEHHBIE METO/IbI MaTeMaTH4€CKuX u
pellenns 3a1a4 B TIPUKIIATHBIX 3aja4,
€CTECTBEHHBIX HayKax | CBA3aHHBIX C
00paboTKOW CHTHAJIOB
Pa3IMYHON MPUPOIBI
UIIK-1.1 — YMmeeT Bnaneer HaBbIKamMu | P13 Bonpoc Ha
HUCIIONIB30BAaTh NPUMEHEHUSI 3HaHUUN U3 3aueme
MaTeMaTH4YeCKue COBPEMCHHOT'O 1-19
MOJIENIA U IPUMEHATH MaAaTEMAaTHYCCKOT' O
YUCJICHHBIE METOJIbI arrapara,




penieHus 3a1a4 B HEO0XOMMBIX TUTSt
€CTeCTBEHHBIX HayKax | 0OpaOOTKM W aHamm3a
CUTHAJIOB  Pa3IMYHOMU
TIPUPOJBI

4. OueHOYHBIE CPEACTBA JJIsl TEKYLIero KOHTPOJIS yCIIeBaeMOCTH U MPOMeKyTOYHOM
aTTecTallNu.

4.1 ®oHA OLEHOYHBIX CPEACTB VIS IPOBEACHHUS TeKYIero KOHTPOJIS.

IIpuMepHBbIi NepeyeHb 3aIaHUI U KOHTPOJIbHBIX BOIIPOCOB

1. [TpuBeaute hopmMyssl IPAMOTO U 00paTHOTO npeodpazoBanust Dypre.

2. ITepeuncaure ocHOBHbIE CBOMcTBa IpeoOpa3oBanust Dyphe.

3. Chopmynupyiite onpereneHHe ¢ OCHOBHBIE CBOWCTBA  (DYHKIIMH-OKHA.
[TpuBeauTe npumepsl.

4. KakoBa mmpuHa okHa y ¢pyHkiuu ['abopa?

5. dopmyarpoBKa U J0Ka3aTeabCTBO TeopeMbl KotenpHukoBa-1llennona.

6. BriBenuTe npaBuiia Beraucienus npeodpasoBanus Oypee QyHKIMNA, TOTYISHHBIX
U3 HEKOTO-POH 3aJaHHOW (DYHKIIMH CIBUTOM W/HIIH PACTSHKEHHEM.

7. Chopmynupyiite ycioBus, KOTOPBIM JOJDKHA YIOBJIETBOPATH (DYHKIHSA, YTOOBI

CUMTATbCd Ma-TEPUHCKUM  BEHBIETOM [UId  HENpPEpBIBHOTO  BeiiBieT-npeodpazoBaHus?
IIpuBenuTe npUMEpSL.

8. Cdopmynupyiite onpeneneHue HenpepbIBHOCTH 110 ['enbaepy.

0. Kak BnuseT HaiuM4me TOYEK pas3pbiBa MEPBOIO poja y 3aAaHHOW (YHKLIMU Ha
yObIBaHUE ee BeHBIIeT-IpeoOpa3oBaHus?

10. IIpuBenuTe npuMepsl, 10 KpakHEW Mepe, ABYX MAaTEPUHCKUX BEUBIIETOB. KakoBbI
WX CBOMCTBA B YaCTOTHO-BPEMEHHOM 00acTu?

11.  Kakoe MUHUMaJbHOE KOJIMYECTBO HOPMAJIbHBIX MOJI CYLIECTBYET B TPEXMEPHOM
yIpyrom cioe?

12. Coopmynupyiite Oazupyroumiics Ha mnpeoOpaszoBaHuu @Dypbe aaropuT™m JUIs

ONpesieNieHUs] BOJIHOBBIX UHCENT HOPMAaJbHBIX MOJ IO 3KCIEPUMEHTAIBHBIM BOJHOBBIM
CUTHAJIaM.

13.  Anroputmbl puUIBTpAlM CHUTHAJOB, COJEPXKAIIUX ITYMbI, HA OCHOBE BEHBIET-
npeoOpa3oBaHuit

4.2 ®oHA OLCHOYHBIX CPEACTB VIS IPOBeCHHS MPOMEKYTOYHOM ATTeCTALMH.
IIpumepHBbIii NepedYeHb BONPOCOB K 3a4€eTy
Cursansl 1 CUCTEMBI.
O0600ménnbie GYyHKIIUUA U TEOPHsI PACTIPEICIICHHM.
Caéprka.
OpToroHanbHble CUTHAIBI M 00001IEHHbIE psbl Dyphe.
[TpeoOpazoBanue Oypre U CHEKTP CUTHATIA.
Teopema KorenbHuKOBa.
YacToTHO-BpEMEHHAs JIOKAJIN3ALIHSL.
HuckperHoe npeobpazoBanue Dypeoe.
PexoHCTpyKIMs TUCKPETHO 3aJaHHBIX CUTHAJIOB.
. Z-ipeoOpa3oBaHuUE.
. BeicTpoe npeobpazoBanue Dypoe.
. Kimaccudukanus ¢unbtpos. [ToocoBeie GuiabTphI.
. @uibTp “cKOIB3AIIEE CpeaHee”.
. SINC-GUIBTPHI.
. KoncrpymnpoBanue GpuiIbTpoB ¢ MOMOIIBIO HHTETPATIBHBIX TPeoOpa3oBaHuil.
. PexypcuBHbIe QUIBTPBI.
. @unbTpsl Yebbimea, barrepBopra 1 31munTHYECKH QUIBTP.
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18. Dnnuntuyeckuit punbTp u punsTp beccens.

19. TIlpunnun HeonpeaenenHoctu I eizendepra. YacToTHO-BpeMEHHAs JIOKATA3AITHS.
20. Oxonnoe npeobpazoBanue @ypbe. OCHOBHBIE CBONCTBA.

21. HenipepriBHOE BeliBiieT-TipeoOpazoBanue. OnpeereHue 1 OCHOBHBIE CBOMCTBA.
22. ®opmymna [Inanmepens ams BeiBiIeT-mpeodpa3zoBaHusl.

23. O0paieHre BeMBIEeT-MpeoOpa3oBaHusl.

24. TTpunoxeHus BEHBIETOB: (pUIbTPAIMS CUTHAJIOB.

25. [IpunoxeHus BEHBIETOB: YaCTOTHO-BPEMEHHOM aHAIN3 CUTHAJIOB

26. CriaxxuBaroIue 4acTOTHbIE (PUIBTPHI

27. YacTtoTHbIC (PHIIBTPHI MMOBBIIIICHHON PE3KOCTH.

28. [lonaBieHne MeprUOAMYECKOTO IIyMa.

OneHouHble CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYECHHBIMH BO3MOKHOCTSMHU
30POBbsl BEIOUPAIOTCS C yUETOM UX UHIMBUAYAIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIHAAM M JIMLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbs IIPEJOCTABIIAETCS JIOTOJIHUTENBHOE BPEMs AJIs IOATOTOBKU OTBETA HA 3K3aMEHE;

— IIpH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3YIbTATOB 00yUEHUSI WHBAIUIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbs MPEAYCMATPUBAETCS UCIIOJIBb30BAHUE TEXHUUYECKUX
CpPEeZICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUYaTbHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIsl 00yUaroIIUXCs ¢ OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37J0POBbS
U MHBAJUAOB TpOLEIypa OLCHHBAHUS pPE3YyJIbTaTOB OOYYEHUS IO JUCLUUIUIMHE MOXKET
IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[Iponenypa oueHUBaHUS PE3yNbTaTOB OOyUEHHsS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsl 110 JMCLUIUIMHE (MOJIYJIIO) IpelycMaTpUBaeT IpeloCTaBICHUE
uHpopmanuu B (opMmax, AJANTUPOBAHHBIX K OTPAaHMYCHHUSAM WX 3J0POBbS U BOCIPHUATHUSA
uH(bOopMaLuu:

JUist i1 ¢ HapyIIEHUSIMH 3pSHUS:

— B Iie4yaTHOU popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

Jlis 1 ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJILHOH y4eOHOM JHMTEpPaTypbl, HEOOXOIUMOI
JJIS OCBOEHM S JUCUMILIMHBI (MOXYJISA).

5.1 OcHoBHas JIuTepaTypa:

1. 1. PyrtkoBckas [I. HeilpoHHble ceTH, FTeHETUUYECKHE alTOPUTMbI U HEYETKHE CHCTEMBI
[Onextponnslii pecype] / . PytkoBekas, M. [Tununsckuii, JI. PyTkoBckuid. ; Ilep. ¢ momabckoro
W.J1. Pynmuackoro. - 2-e m3a., ctepeotun. - M. : Topsiaas muaus - Tenexom, 2012. - 384 c. -
ISBN 978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanmymxkua A.UW., HeiipoHHbIE ceTH: OCHOBBI TEOpHWH [DIEKTpOHHBIN pecypc] /
lanymkun A.W. - M. : Topsiaas nmunus - Tenekom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

Jl1 ocBOEHUS TUCHUIUIMHBI MHBAJIMJAMU U JIUIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsSl MMEIOTCSl M3JaHUS B IEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanpy.



http://www.studentlibrary.ru/book/ISBN9785991203203.html
http://www.studentlibrary.ru/book/ISBN9785991200820.html

5.2 JlonosiHuTeIbHAS IUTEPaTypa:

1. 1. IlpumeHEeHNE NCKYCCTBEHHBIX HEMPOHHBIX CETEH M CUCTEMBI OCTATOYHBIX KJIACCOB B
kpunrorpaduu [DnextpoHHbI pecype] : monorpadus / H.W. YepssikoB [u ap.]. - DaekTpoH.
naH. - Mocksa : @usmariut, 2012. - 280 c. - Pexxum gocryma: https://e.lanbook.com/book/5300

5.3. [lepuoauyeckue u31aHUuA:
1. )Kypnain "BeruncinrenbHas MexaHHKa CIUIOHbIX cpea’ http://www?2.icmm.ru/journal/

6. Ilepeyenb  pecypcoB  HMH(POPMALHOHHO-TEIEKOMMYHUKALMOHHOH  ceTH
«/HTepHeT», HeOOXOAMMBIX /1JIS OCBOEHHSI TUCUMUIIJIMHBI (MOIYJIsl).

1. O6pa3oBaTenbHbIil MaTeMaTuieckuii caiit Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTeMaTHYEeCKUX ypaBHEHUH. VY4eOH0-00pa3oBaTebHAS buzuKo-
MaTeMaTuueckas Oubnmoreka. DiekTpoHHas Oubmmoreka conepxutr DjVu- u PDF-gaiinel
y4eOHUKOB, Yy4eOHBIX MOCOOU, COOPHUKOB 3a1ad M YINPaKHEHUH, KOHCIEKTOB JICKIIHA,
MoOHOTrpaduii, CHpaBOYHMKOB W JHUCCEPTALMi MO MaTeMaTHKe, MexaHuke U ¢usuke. Bce
MaTepuajbl MPUCIaHbl aBTOPAMHM W YWTATENIIMU WIH B3STHl U3 WHTepHEeTa (U3 WWW apXUBOB
OTKphITOr0 JocTymna). OcHOBHOW (OHJ OWMOMMOTEKHM COCTABISAIOT KHUTH, W3/1aBaBIIMECS
TpuanaTth U Oosee et Hazan. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Uandopmanmonnsle  marepuanbl  L[eHTpa ~ KOMIIBIOTEPHOTO  MOJCITUPOBAHUS
Hwmxeropojackoro yauepcurera. — URL: http://www.software.unn.ac.ru/ccam

4. ®enepanpablii mopTtanm  "Poccuiickoe oOpazoBanue". Kartamor o00pa3oBaTeNbHBIX
pecypcoB. — URL.:
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=viewlink&
cid=1314

7. MeTtoauyeckue yKa3aHusi AJsi OOyYalOUIUXCS IO OCBOEHMI0 IMCUHHMILIHHBI
(MmomyJis).

B kypce ucnomns3yrorces cieayronme MeToabl U (opMbl pabOTHI:

— neknu (4 yaca B HEJIENIO),

— J1abopaTopHBIC 3aHATHS B KOMIIBIOTEPHOM Kjacce (4 daca B HEJENIO, BBITOTHIIOTCS
3a/laHus Ha KOMITBIOTepax 1 00CYKIal0TCS OCHOBHBIE BOIIPOCHI IOMAIIIHUX 33IaHUM).

B ocBoeHun AUCHMIUIMHBI MHBAIUAAMHU M JUIIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsI OOJIBIIOC 3HAYCHHWE HMMEET WHIMBHIyalibHas yueOHas pabora (KOHCYJIBTAIlUH) —
JIOTIOTHUTEIBHOE Pa3bsiICHEHHE yueOHOro MaTepHarna.

NunuBuayanbHble KOHCYJBTAIIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CMOCOOCTBYIOIIMM HWHIWBHIyATU3allUA OOYYEHUSI M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM U OOYyYarolIMMCS HWHBAIMAOM WA JUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. Ilepeyenbr HHPOPMALMOHHBIX TEXHOJIOTH, HCIOJAb3YyEeMbIX IPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO MPoUecca N0 JUCUUILINHE (MOIYJII0).

8.1 lepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— KomnbroTepHOE TECTUPOBAHKE IO UTOTaM U3YyYEHHUs Pa3AeoB IUCHUIUIMHBI.

— IIpoBepka JOMAIIHKX 3aJaHUN.

— Mcrnionb30oBaHue 2IEKTPOHHBIX MPE3EHTALUI IIPYU IPOBEACHUN ITPAKTUYECKUX 3aHATHM.

8.2 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecneYeHHU .
1. Oneparmonnas cuctema MS Windows.
2. Matlab.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www2.icmm.ru/journal/
http://www.old.exponenta.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.software.unn.ac.ru/ccam
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314
http://www.elibrary.ru)/

2. MudopmManroHHO-aHATUTHYECKUE MaTepUaNIbl 1O MapauIeIbHBIM BBIUMCICHUSAM. —
URL: (http://www.parallel.ru)

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoaMMasi I  OCYILIECTBJICHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo JTUCHUILIMHE (MOYJIIO0).

MaTepI/IaJ'IBHO'TCXHI/ILICCKOC obecmeueHue AU CHHITIIMHBI

Ne Bun pabor
(MOyJIsl) ¥ OCHAILIEHHOCTD
1. JlexkuoHHsble 3aHATUA | JIeKMOHHAs ayAMTOpHUs, OCHAIEHHAas NpPEe3eHTALMOHHON
TEXHUKON (IPOEKTOp, 0JKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM NpOrpaMMHbIM obecnieuenuem (Microsoft
Office PowerPoint, Matlab, Python).
2. JIaGopaTopHbie JlaGoparopusi, yKOMIUIEKTOBAaHHAas  CHEIMAJU3UPOBAHHOMN
3aHATHS MeOeNbl0 M TEXHHUYECKHMMH CpEJCTBaMU OOYyYEeHHS W
COOTBETCTBYIOLIMM TIporpaMMHBIM obecnieueHnem (Matlab,
Python).
3. CamocrosiTenbHas Kabuner s caMocTosTenbHOM paOOThI, OCHAIEHHBIN
paboTta KOMIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOJKIIOUECHUS K

cetn «l/HTEpHET», NMpPOrpaMMON 3KpaHHOIO YBEIMYEHUS U
00€eCHe4YeHHbIN JOCTYNOM B AJIEKTPOHHYIO HH(OPMAalKOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.



http://www.parallel.ru/

