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1 ey u 3a5a4u U3yYeHUs JMCHUILIMHBI (MOAYJIsA).

1.1 Ilesib 0OCBOEHMSI AN CHMILJIMHBI.

Henp wm3yyenus ucuuiuiiHbl «BBeneHwe B Tiy0OKoe oOydeHHe» 3aKiIouaeTcs B
OCBOCHHMHU KJTIOUEBBIX MOHATHUI B IIyOOKOM OOY4YEeHHH, a TAaKXKe UX MPUMEHEHUs JUIsi 00paboTKU
U(POBBIX TAaHHBIX U H300paKEHUH.

1.2 3apauu AMCHUNIMHBI.

N3ydeHnne BO3MOKHOCTEN OCHOBHBIX METOJIOB U aJITOPUTMOB B INTyOOKOM 00y4€HUU.

1.3 MecTo AMCHUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOi MPOrpaMmbl.

Hucuunnuna «BBeneHune B riry0okoe 0OydeHHME» OTHOCHTCS K BapHaTUBHOM 4YacTu
MaT€MaTH4EeCKOr0 M E€CTECTBEHHOHAyYHOTO LHMKJIA JUCHUILNIMH M HMEET JIOTHYECKYH H
COJIEPKATENBHO — METOJUUECKYI0 B3aUMOCBA3b C JUCLUIUIMHAMU OCHOBHOM 00pa30BaTENbHOM
IIPOrPaMMBL.

Marepunan Kypca npeqHa3HA4eH Ul HCIOJIb30BAHMS B JUCLUHUINIMHAX, CBSI3aHHBIX C
aHaAJIN30M JJaHHBIX, B TOM YHCJIE JJIs1 PELEeHUs 3a7ja4 MEXaHUKN U MaTeMaTUYeCKO (PU3UKH.

1.4 TlepeyeHb MJIAHMPYeMbIX Pe3yJbTATOB 00y4YeHHMs 1O JMCHHUILJIMHE (MOAYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU pe3yJbTaTaMH 0CBOeHHUs1 00pa30BaTeIbHON NPOrpaMMbl.

N3yuenne nanHOW y4eOHOW JUCHUIUIMHBI HAMpPaBJICHO Ha (POPMHUpPOBAHUE ¥
oOyyaroumxcs caeayonX KOMIETEeHIN:
Kon 1 HauMeHOBaHME HHAUKATOpa Pe3ynbTaThl 00y4eHHUs IO TUCIUILINHE
JOCTHXCHUS KOMIICTCHIIM N
OIIK-1 — CnocoGeH HaxomuTh, (POPMYJIHPOBATHL W pelIaTh AKTyalIbHble W 3HAYUMbIE MPOGJIEeMBI
(yHIaMEeHTATbHONH MaTEMATHKH M MeXaHHUKH C IOMOLIbIO HEeliPOHHBIX ceTei
NOIIK-1.1. Brnaneer | 3Haer anroputMbl 00y4eHNsT HEHPOHHBIX CeTeH, MOJIEIH HEHPOHHBIX
CIIOCOOHOCTBIO CO3/1aBaTh U MCCIEI0BATh | CETEH.
HOBBIC MaTeMaTHYeCKHe Mozenu | YMeeT KOHCTPYHpOBaTh HEHPOHHBIE CETH, 00yJaTh HEHPOHHBIE CETH.
SBJICHUI pealbHOro Mupa, cpel, Tel W | BnajeerT MpakTHYECKMMH HaBBIKAMH HeipoceTeBoil o0paboTKu
KOHCTPYKIIMi 6onpIIMX 06PEMOB MPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX.
IIK-1 — CniocobeH ¢opMy1MpoBaTh M peliaTh AKTyaJIbHbIe U 3HAYMMBIE 32124 (yHAAMEHTAIBHON 1
MPHKJIAHONH MaTEeMAaTHKH ¢ IIOMOIIbIO HeHPOHHBIX ceTei
WIK-11 — VMeeT HOHOh3OBATE 3HaeT apXUTeKTypy KJIE\I,CCI/I‘IGCKI/IX HEUPOCETEBBIX MOJEIEH.
YMeeT npuMeHsTh HEHpOHHBIE CETH IS PeIICHHs MPUKIIaIHBIX
MaTeMaTH4YeCKUe MOJAENN U IMPUMEHATDH .
YHCIICHHbIE METOIbl pEIleHUs 3amad B = =
CCTECTBEHHBIX HAYKAX Bmageer  HaBBIKAMH =~ MOJENMPOBAHHMSA  HEMPOHHBIX  CETEH,
TEXHOJIOTHSIMU NIPUMEHEHHSI MaTEeMaTHYECKHX.
2. CTpyKTYypa U coJep:KaHHue TUCHUINIUHBL
2.1 Pacnpenesnenue TpyA0€MKOCTH JUCHHUILIMHBI 10 BU1aM padoT.
OOmiass  TpymOEMKOCTh ~JUCHMIUIMHBI cocTtaBiser 4 3au.en. (144 gacoB), wux
pacipeaciICHuC 10 Bugam pa60T MMpeaACTaBJICHO B Ta6n1/1ue
Bunst pabor Bcero Dopma o0yueHus
4acoB OYHO- 3a04Hast
OYHast
3a04Hast
8 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(dacer) (dacer) (dacer) (gacer)
KonrakTHas pa6ora, B TOM YHCJIe: 60,3 60,3
AyAuTOpHBIE 3aHATHSI (BCEr0): 48 48
3aHATHS JIEKIIMOHHOT'O TUIIA 16 16
71a00paTOpHBIE 3aHATHS 32 32
HNnas konrakTHasi padora: 12,3 12,3
KoHTponb caMoCTOsATENBHOM paboThI
12 12
(KCP)
IIpomexyrounas arrecramus (MKP) 0,3 0,3




CamocrosTenbHAsA padoTa, B TOM
4yHuCJIe:

48,7

48,7

Koumponvuas paboma

Camocmosmenvroe usyyeHue pazoenos,
CamMono02omosKa (npopabomka u
nOGMOpeHUe NeKYUOHHO20 Mamepuanda u
mamepuana — y4eOHUKo8 U YueOHbIX
nocoouil, N0020MosKa K 1aO0PaAMoOPHbIM U
NPAKMUYECKUM 3AHAMUIM, KOJIOKGUYMAM

22

22

um.o.)

ITonroroBka K TeKyIieMy KOHTPOJIIIO - -

Kontpoan:

HOZ[FOTOBKa K DK3aMCHY

Oomas vac.

109 109

TPYI0EMKOCTH B TOM YHCJIEe
KOHTAKTHAsI 60,3 60,3

padora

3a4. e

2.2 CTpyKTYypa AMCHUTIJIHHBI:
Pacnpenenenne BuIoB yaeOHOM pabOTHI 1 UX TPYAOEMKOCTH T10 pa3zeaM JUCIUTUTAHBI.
Paznenbr quctuminebl, u3ydaembie B8 ceMmecTpe (ouras gpopma)

KomnmuectBo yacoB
Bueaynur
Ne HaumeHoBaHue pa3/ienos (Tem) AyRTopHas opH};ﬂsf
Bcero pabora
pabora
J] I13 JIP CPC
1 HckyccTBeHHble HelipoHHbIE ceTy. IlocTpoenus cetell pa3inuuHoOn 2 4 6 8
APXUTEKTYPHI.
2 lgg:;{:uﬂ U aJITOPUTMBI OOYYEHHS UCKYCCTBEHHBIX HEHPOHHBIX o8 4 8 10
3. Paaunanbhble 6a3ucHbIe ceTr U camoopranusytonuxcs LVQ-ceru. 30 8 15
4. PexyppeHTHBIE HEHPOHHBIE CETH. 238 | 2 8 15
UTOI O no pazdenam oucyuniumwl 101,8| 16 32 48
Kontpons camocrosrensHoil pabotsl (KCP) 35,7
[Tpomexyrounas arrecranus (MKP) 0,3
IToaroroBka K TEKyIeMy KOHTPOITIO —
OO61m1ast TpyqO0EMKOCTB 110 AUCIUILIHHE 144
[Mpumeuanue: JI — nexiuu, [13 — npaktudeckue 3anatusi / cemunapsel, JIP — iabopatopHbie
3aHATHA, CPC — camocTosgTensHas pa60Ta CTYACHTa
2.3 Coaep:xaHue pa3iesioB THCIHUAIIHAHBI:
2.3.1 3ausaTug JeKIHOHHOI0 THIIA.
®dopma
Ne Hanverosare Conepxanue paznena TEKYILEro
paszaena
KOHTPOJIA
1 2 3 4
1. |HckyccTBeHHbIE e v 3agaun MTUCIUTLTHHEL, €€ POITb M MECTO B 00MIeH PI3

HEHpPOHHBIE CETH.
ITocTpoenus cereit
Ppa3IMYHON apXUTEKTYPHI.

CHCTEeMe IOATOTOBKH crienrainncTa. Opranu3anys HaMsaTH B
KOpE 4eJI0BEYECKOro Mo3ra. Mozenu BU3yalbHOTo
BocnpusATHs. LleHTpanpHas HepBHAs CHCTEMA.

Mogenu UCKYCCTBEHHOIO HEMPOHA.

DyHKINY aKTHBALNH.

Buabr gyHKIMM akTHBAINK (CUTMOUAATIBHAS,
rUIepOoIuIecKas, Hoporosas) HEHPOHHBIX CETeH ¢ TOMOIIIBIO
HarnpaslieHHBIX rpadoB. O0ydenue ¢ yaurenem. OOydeHune ¢

noakperieaneM. O0ydeHne 6e3 yaurens.




Crieruukanys GyHKIAY aKTUBAIMH C YIETOM BXOIHBIX
JTAHHBIX.

MeTozp! 1 alIT OPUTMEI
00yueHuns
HCKYCCTBEHHBIX
HEHPOHHBIX CeTel.

HckyccTBeHHBIE HEMPOHHBIE CETH. APXUTEKTypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop cpencts mis
CO3/IaHUsI, THULIMATIM3aINH, 00yIeHs, MOJICTIMPOBAHNS U
BH3yanu3anuu cetd. CeTr IpsIMOro pacripoCTpaHeHHSI.
PexyppenrHble cetn. OOyueHne HeHpoHHBIX ceTeil. O0yueHue,
OCHOBaHHOE Ha KoppeKuuu omubdok. O0yueHne Ha OCHOBE
namsati. O0ydenne Xe60a. MaremaTuueckue MOJIEIH
npeuIoKeHHoro Xe60oM MexaHu3Ma MoAn(UKAIH
cuHanTudeckoi cBsizu. KonkypentHoe o0yuenne. O0ydeHne
Bonsimana.

PI'3

PamuanbHbie Oa3UCHBIC
CCeTH U
CaMOOPTaHU3YIOIIHXCS
LVQ-cetn.

PagnansHble Oa3ucHBIE ceTH 00MIEro BUaa. ApXUTEKTYPhI
panuanbHBIX 0a3MCHBIX HEHPOHHBIX CEeTel 00IIero Buaa u
crienuaIbHble (YHKITMN ISl KX CO3AaHMs U aBTOMAaTHUECKOM
HACTPOIKHU BECOB M CMEIEHUH.

Teopema Kosepa o paznenumoctu MHOXeCTB. Paznendromnias
CIIOCOOHOCTB MMOBEPXHOCTH. 3a7a4a MHTEPIOIAIUK. Teopust
perynsipuzanuu. Panuansaeie 6azucHsie cetn Tuna PNN.
Pemenne 3anau kaccudukanyy Ha OCHOBE MOJCYETa
BEPOSITHOCTH

MIPUHAAISKHOCTH BEKTOPOB K pacCMaTPUBAEMbIM KJIaccaM.
[Tporuo3upoBaHusi BpEMEHHBIX PSIOB, KiIacchuKkarms 1
cucteMsbl yrpasienus. Camoopranusyromuxcs LVQ-ceru.
ApPXUTEKTYpbl CAMOOPTaHU3YIOLIUXCSl HEPOHHBIX ceTel THIa
LVQ u cienmansHble GyHKIMH AJsI UX CO3/IaHHsI, HACTPOHKH
BECOB U 00yueHus. BapuaHThl caMOOpraHU3yIOIUXCS KapT.
AnantuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOIIecs KapThl
JUISL CHMBOJIBHBIX CTPOK. CaMOOpraHU3yIOIIHECs
peanusyromue

CaMOOPTaHM3YIOLIMECS] KapThL.

PI'3

Pexyppentabie
HEUPOHHBIE CETH.

PexyppenTHslie HeliporHbIe ceTr DnMana. [loctpoenus cereit
YIIpaBIIEHUsI ABKYLIMMUCS oObekTaMu. [locTpoenust cuctem
TEXHUYIECKOTO 3PEHHS U PELICHUS IPYIUX JUHAMHYECKUX
3anayva. [loctpoenue HelponHoii cetn kiacca RAAM.
Hcnonb3oBaHue ceTH IS CKATUS U IIH(POBAHUS
uHpopMarmm.

PI'3

2.3.2 3aHATHS CEMHUHAPCKOT0 THIIA.
3aHATHS CEMUHAPCKOTO THUITA HE MPEYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHS.

Haunmenosanue
pazzaena

TemaTrka IpaKTHYECKUX 3aHATUN
(ceMHHApOB)

dopma TeKy1LIEero
KOHTPOJISI

2

3

4

HckyccTBeHHBIE
HEHUpPOHHBIE CETH.
IToctpoeHnus cereit
paznuyHOM
APXUTEKTYPHI.

Henp 1 3agaun TUCIUTLTAHEL, €€ POJIb M MECTO B 00IIeH
CHCTeME ITOATOTOBKH criennanucta. OpraHu3amns maMsTH B
KOpe YeI0BEYeCKOro Mo3ra. Moaenu BU3yabHOTO
BocripusTHs. LleHTpaapHas HepBHAS CHCTEMA.

Mopnenu UCKYyCCTBEHHOTO HEHpOHa.

DYHKIMK aKTUBAIUH.

Buns! QpyHKIIM akTHBaINH (CHTMOUIAJBHAS,
rurepOoIuIecKas, HoporoBasi) HeHPOHHBIX CETEH C TOMOIIIBI0
HampaBleHHBIX TpadoB. OO0ydenue ¢ yuurenem. OOydeHne ¢
nogkpervicareM. OOydeHne 0e3 yIuTens.

Criernrkanys GyHKIAN aKTUBAIMH C YIETOM BXOIHBIX
JIAHHBIX.

IpOBEpKa
JIOMAIIHEr o
MPaKTHYECKOTO
3a71aHUs

MeTo/1bI ¥ AT OPUTMBI
00yJeHUS
HCKYCCTBEHHBIX

HckyccTBeHHBIE HEMPOHHBIE CETH. APXUTEKTYpa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeid. Habop cpencts mis
CO3/IaHUsI, THULMATT3aINH, 00yIeHHS, MOJICTTMPOBAHNS U
BH3yanu3anuu ceTd. CeTH IPsIMOro PacTpoCTPaHEHHSI.

MIpOBEpKa
JIOMAITHET O
MIPAKTHYECKOrO




HEHPOHHBIX CeTeN.

Pexyppentabie cetn. O0y4ueHre HEHPOHHBIX CETEH.
OO0yueHue, OCHOBaHHOE Ha KOppeKImy ommrook. O0ydeHre Ha
ocHoBe mamsaTH. O0yueHre Xe00a. MaTeMaTHUeCKHE MOJICITH
TpeUIOKEeHHOro Xe000oM MexaHn3Ma MOTU(PHUKAIINN
CHHAITIYECKO cBsi3u. KoHKypeHTHOE 00yucHne. O0yueHue
Bbonbimana.

3aJaHuA

3. |PaguanbHbic Oa3uCHBIC
CeTH U
CaMOOPTaHU3YIOIIHXCSI
LVQ-cetn.

PagnaneHble Oa3ucHBIE ceTH 00IIEro BUaa. ApXUTEKTYpHI
pasuanbHBIX 0a3UCHBIX HEWPOHHBIX ceTeil 00IIero Buaa u
crienaibHble (QYHKIUH TS MX CO3JJaHUs M aBTOMAaTHUECKOH
HAaCTPOIKHU BECOB U CMEILEHUH.

Teopema Kosepa o pazgenrmoctu MHOKeCTB. Paznensiomas
CIIOCOOHOCTH MOBEPXHOCTH. 3a7aya HHTepHosiuy. Teopust
perymsapuzanun. Panuansaeie 6azucHsle cetr Trna PNN.
Pemennve 3aayu kiaccuurKkauy Ha OCHOBE TOJICUETA
BEPOSITHOCTH

MPHUHAATIEKHOCTH BEKTOPOB K paCCMaTPUBAEMBbIM KJIaccaM.
[Tporuo3upoBaHusi BpEMEHHBIX PSIOB, KiacCH(pUKaIMs 1
cucremsl yrnpasineHus. Camoopranusyromuxcs LVQ-ceru.
ApPXUTEKTYpbl CAMOOPTaHU3YIOIIMUXCSI HEHPOHHBIX ceTell ThIa
LVQ u ciennanbHble QYHKIUH U1 KX CO3/IaHUsI, HACTPOHKHU
BECOB U 00yueHus. BapuaHThl caMOOpraHU3yIOIUXCS KapT.
AnantuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOIINecs KapThl
JUIS CHIMBOJIBHBIX CTPOK. CaMOOpraHn3YIOIHecs
peanusyromue

CaMOOpTaHU3yIoUTHecs KapThl.

MpoBepKa
JIOMAIITHETO
MPaKTHYECKOTO
3aJaHus

4. |PexyppeHTHbIE
HEUPOHHBIE CETH.

PexyppeHTHbIe HelipoHHBIE ceTH DnmaHa. [locTpoenus ceTei
yrnpaBJI€HUA ABUKYITUMUCSA OG’I)CKTaMI/I. HOCTpOGHI/ISI CHCTEM
TEXHUYIECKOTO 3PEHHS U PELICHUS JPYIUX JUHAMHIECKUX
3amayva. Iloctpoenue HelpoHHoOM cetn kiaacca RAAM.
Hcnonp3oBaHue ceTy AU CKATHA U IN(POBaHUA
HH(pOPMAIIHH.

MPOBEpKa
JIOMAIITHETO
MIPAKTHIECKOTO
3aJlaHus

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (MMPOEKTOB)
KypcoBsie paGoTsl HE IPEAYCMOTPEHBI Y4COHBIM IITAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeH sl 1JIsl CaMOCTOATEIbHON padoThl
00y4aroIUXCcs M0 JUCHHUILIHHE (MOTYJII0)

[epedeHp yueOHO-METOANIECKOrO 00ECIIEUeHHS IUCIUILTHHBI [0
Ne Bug CPC BEITIOJTHEHHIO CAaMOCTOSTENIEHONW PabOoTHI
1 [IpopaboTka u moBTOpeHue |OHaatin-1ekyuu Kypca « Yuciennvie Memoosl peueHus YpagHeHull 8 YacmHbIX
JIEKIIMOHHOTO MaTepHualia U |npou3800nvixy. — Mockosckuul @usuxo-mexnuveckuti uncmumym. — URL:
Marepuaia yacOHUKOB https://intuit.ru/studies/courses/1181/374/lecture/8795
yaeOHBIX TTOCOOMit
2 |IlonroroBka K IaDOpaTOPHEIM [Memoouueckue — YKA3aHUs N0 GbINOJHEHUrO  1AOOPAMOPHBIX  pabom,
3aHATHAM [ymeepacoernvle Ha 3acedanuu Kageopvl meopuu @yHKkyuu ¢haxyremema
mamemamuxu u komnvtomepruvix Hayk @I'BOY BO «Kyo6l'Y», npomoxon Ne7
om 18.04.2019 ..
3 | IloaroToBka K KOJUIOKBUYMY |Memoouueckue YKA3aHus NO  GbINOJHEHUrO  1a0OPaAmopHeix — pabom,
\ymeepacoernvle Ha 3acedanuu Cosema SKOHOMUYECKO20 (haKyibmema
@I'BOY BO «KyoI'V», npomokon Ne8 om 29.06.2017 e. Pexxcum docmyna.
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BrmonHenne pacyetHO-  |Memoouueckue ykasanus no 6bINOIHEHUI) PACHemMHO-SPAGUUECKUX 3a0aHUll,
rpaduyecKuX 3aJaHU U |ymeepoicoenHble Ha 3acedanuu Cogema 3KOHOMUUECKO20 (aKyabmema
KOHTPOJIBHBIX padoT DI'EOY BO «KyoI'V», npomoxon Ne8 om 29.06.2017 2. Pesicum 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-MeTOIMYEeCKUE MaTephalibl JUIsl CaAMOCTOSITENIbHONW pPabOThl OOYdYaroOMMXCs M3
YHUCJia MHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocraBiusitorcst
B (hopMmax, alanTUPOBAHHBIX K OTPAHMYCHHUSM UX 370POBbS U BOCIIPHUATUS HUH(DOPMAITUH:

JUig U1 ¢ HapyILIEHUsIMU 3pEHUsL:

— B [I€YaTHOU (popMe yBETHMUEHHBIM MIPUPTOM,

— B (popMe PIEKTPOHHOTO JIOKYMEHTAa,

— B opme aynuodaiina,

— B Ie4aTHOH opme Ha s13bIKe bpaiis.

JInst AL ¢ HapyleHUs MU ClIyXa:

— B eyaTHoOM dopme,

— B (popMe IEKTPOHHOTO TOKYMEHTA.

Jlyig i1 ¢ HapyIIeHUsIMUA ONIOPHO-JBUTATEIBHOTO ammapara:

— B Ie4aTHou opme,

— B (hopMe IEKTPOHHOTO JTOKYMEHTa,

— B ¢popMe ayauoaiina.

JlaHHBIN TIEpeYeHb MOKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa
00yJaromumxcsl.

3. Oo0pa3oBaTe/ibHbIE TEXHOJOTMH, NMPHMeHsieMble NMPH OCBOECHHHM JTHCIHHUIIMHBI
(Momy.Jist)

B xoae w3ydeHMs AMCUUIUIMHBI MPEAYCMOTPEHO HCIHOJB30BAaHUE  CIEAYIOMIUX
O6p330BaTeJ'II)HBIX TEXHOJIOTHH: JICKOWH, ITPAKTUYCCKUE 3aHATHUSA, NOJATOTOBKAa INHCbMCHHBIX
AHATMTHYECKUX padoT, caMOoCTOsITeIbHAs paboTa CTYICHTOB.

KoMrereHTHOCTHBIN MOAXOA B paMKax NPENoAaBaHMs AUCHUUIUIMHBI PEaTu3yercs B
WCIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJOTHMH M AKTUBHBIX METOJOB (TPOEKTHBIX METOIMK,
pazbopa KOHKPETHBIX CUTYalllii) B COUYETAHNUHU C BHEAYIUTOPHOU pabOTOM.

NudopmanrionHple  TEXHOJIOTHH, TNPUMEHSAEMbIE TMpPH HU3YYEHUHU  JUCHMIUIUHBI:
UCIOJIb30BaHME  HMH(POPMAIIMOHHBIX  PECYpCOB,  JIOCTYNHBIX B HH(OpMAaIMOHHO-
TEJIeKOMMYHUKAIIMOHHOW ceTH MIHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE TIPU U3YYEHUU TUCIUTUINHBI
— JUIsl JIMIl C OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSI IPEAYCMOTPEHA OpTraHU3aALUS
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOMN MOYTHI.

4. OueHOYHBbIE CPeICTBA /I TeKYILIero KOHTPOJS yCIeBAeMOCTH W NPOMEKYTOUYHOM
arrecTaluu

OneHouHble CpeACTBA IpeJHa3HaueHbl JUIsl KOHTPOJIS M OLEHKUM 00pa3oBaTelIbHBIX
IOCTHKEHUI  oOydJarommxcs, OCBOMBIIMX  TNpOrpaMMy  Y4eOHOH  IUCHUILUINHBI
«Mamemamuueckue 0CHO8bI MEMOOA KOHEUHBIX DNEMEHTNOBY.

O1neHOYHBIE Cpe/ICTBA BKJIHOYAET KOHTPOJbHbIE MaTepUalIbl JJs IPOBEICHUS TEeKYLIero
KOHTPOJsE B (QOpME mecmoguiX 3a0aHull, pasHOYPOGHEBLIX 3A0AHUl, OMYemos no
UHOUBUOYATILHBIM U PACYEMHO-2paPuieckuM 3a0aHusmM W TPOMEXKYTOYHOH aTTecTalMM B
¢dopme BONPOCOB M 33JaHUN K 3a4ETy.

CTpyKTYypa OLIEHOYHBIX CPEACTB /sl TEKYIIeH M MPOMEeKYTOYHOM aTTecTaluu

Kon v HanmeHoBaHUe HanmeHoBaHME OIIGCHOYHOTO CPEICTBA
No PesynbraTel 00y4eHus
HMHIMKATOpa N [Ipomexyrounas
wn (B coorBercTBHH C 11. 1.4) Tekymuii KOHTPOIb
(B cootBeTcTBHH C 1. 1.4) aTTecTaIms
HOIIK-1.1. Bnageer | 3Haer Pr3 Bonpoc na
1 CIOCOOHOCTBIO (byHIaMeHTaTbHbIC 3aueme
c03/1aBaTh U MaTEMAaTUYECKUE 1-5
HCCIIEI0BATh HOBEIE OCHOBBI  COBPEMEHHBIX




MaTEMaTUYECKUE METO/IBI aHaJIn3a
MOJISIH SIBIICHUM CUTHAJIOB u
peanbHOro MHpa, Cpell, | U300paxeHuil.
TEN U KOHCTPYKIINHI
HOIIK-1.1. Bnageer | Ymeer BBIOUpaTh, | PI3 Bonpoc na
CIOCOOHOCTBIO peanu30BBIBATH u 3aueme
CO3/1aBaTh U MOAU(MUIMPOBATH 1-19
HUCCIIEA0BATH HOBBIE MOAXO/AIINE  CIIOCOOBI
MaTEMaTUYECKUE perieHus
MOJICIIN SIBJICHUN IIOCTaBJICHHOM
peanbHOro MUpa, cpell, | NPUKIAJHOW 3aJaud, B
T€J1 U KOHCTPYKUMI YaCTHOCTU
HCIIOJIb30BATh
COBPEMEHHbBIE
MaTeMaTU4eCKue
METOJbI JJ1s1 00paboTKH
CUTHAJIOB  Pa3iIMYHOU
TIPUPOJIBL.

HOIIK-1.1. Brageer | Buaneer HaBblKamu | P13 Bonpoc na
CIIOCOOHOCTBIO aHanmM3a METOJ0B saqeme
CO3/1aBaTh U 00pabOTKH CHUTHAJIOB C 1-19

HCCIIEIOBAThL HOBBIE TOYKH 3pCHAA
MaTEeMaTUYECKUE aICKBAaTHOCTH nx
MOJIETIN SIBIICHUH NPUMCHCHUA K
peanbHOro Mupa, cpez, | PCIICHHIO  KOHKPET HOM
TeN U KOHCTPYKIMH MIPUKJIAIHON 3aJ[a4uH.
WUIIK-1.2 — YMmeer 3HaeT OCHOBHBIE MeTombl | PI3 Bonpoc na
TepeaBaTh pe3yybTaThl MaTeMaTU4ECKOro 51 3aueme
TIPOBEICHHBIX KOMITHIOTEPHOTO 1-19
TEOPETUYECKUX U MOZEIHPOBAHNA bt
TIPHKITATHBIX PpereHus 3a1a4
WCCIIEIOBaHUH B BUJIE MEXaHHUKH.
KOHKPETHBIX MIPEAMETHBIX
PEKOMEHAAIINA B
TEPMHUHAX MIPEAMETHOU
obactu
WUIIK-1.1 — YMeer 3Haer OCHOBHEIE | PI3 Bonpoc na
UCIIOIB30BaTh TIPUCMBI 00paboTku saqeme
MaTeMaTU4ecKue CUT'HAJIOB u 1-19
MOZENH U IPUMEHSATD M300paKeHn
YHCIICHHBIE METOIbI
peuieHus 3anay B
€CTECTBEHHBIX HayKax
WUIIK-1.1 — Vmeer Vmeer  ucnonssosats | PI73 Bonpoc na
HCIIOIL30BATh 3HaHUSA COBPEMCHHOI'O 3aueme
MaTeEMaTHYECKUE MaTeMaTHu4YCCKOro 1-19
MOJENN U IPUMEHSATh anrapaTta il peIeHus
YHUCJIECHHBIE METOIbI MaTEMaTUICCKUX u
peureHus 3aaa4 B IPUKIaTHBIX 3ajad,
€CTECTBEHHBIX HAyKaX CBA3AHHBIX C
00pabOTKOW  CHUTHAJIOB
pa3IMYHON NPUPOABI
UIK-1.1 — Ymeer Brnapeer HaBbIKamu | PI3 Bonpoc na
HCIIOJIL30BaTh NOPUMCHCHUA 3HAHUH U3 3aueme
MaTreMaTU4ecKue COBPEMCHHOI'O 1-19
MOJIENIA U IPUMEHATH MaTEMaTH4YICCKOIO
YHUCJICHHBIE METOJIbI ammapara,




pelIeHus 3a1a4 B HEOOXOIUMBIX JINIE:
€CTECTBEHHBIX HayKaX | oOpaOOTKM © aHaiM3a
CUTHAJIOB  pa3iIMYHOU
TIPUPOIBI

4. OueHoYHbIE CPeICTBA IS TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH H MPOMEesKY TOUHOI
aTTecTalHUH.

4.1 ®oHja OLEHOYHBIX CPEACTB /ISl MPOBeIeHUs TEKYIero KOHTPOJIs.

IIpuMepHbIii nepeyeHb 3aJaHHH M KOHTPOJILHBIX BOIIPOCOB

1. [TpuBenure hopmynsl mpssiMoro u 0OpaTHOTO MpeodpazoBaHmst Dypbe.

2. [Tepeunciure ocHOBHBIE CBOMCTBA npeoOpazoBanus Dypoe.

3. ChopmynupyiiTe ompenejleHuE W  OCHOBHBIE CBOWCTBA  (PYHKIIMH-OKHA.
[IpuBenuTe npuMepsl.

4. Kaxosa mupuna okHa y ¢pyukiuu ['abopa?

o. @opMyIHpOBKa U 10KA3aTEIbCTBO TeopeMbl KoTenpHukoBa-1lleHHOHA.

6. BriBenuTe npaBuiia BeranciaeHus npeodpazoBanus Oypbe QyHKIMHM, TOTYYEHHbBIX
13 HEKOTO-pOi 3a/laHHOM (DYHKIIUU CIBUTOM W/WUJIH PACTSHKEHHUEM.

1. Chopmynupyiite yciaoBusi, KOTOPbIM JOJKHA YIOBIETBOPATH (PYHKIHS, YTOOBI

CUMTAThCS Ma-TEPUHCKUM  BEHMBJIETOM Ui  HENpPEephIBHOIO  BeHBiET-npeoOpa3zoBaHUs?
[IpuBennTe nmpuMepsl.

8. Chopmynupyiite onpenenenrne HempepbIBHOCTH 110 [ enbaepy.

9. Kak Bnuser Hanmuuue TOYeK pasphiBa MEPBOrO pojAa y 3aJaHHOM (QYHKIMHU Ha
yObIBaHHE €€ BeHBIIET-TIpeoOpa3oBaHmsI?

10. [IpuBenuTe mpuMepsl, MO KpaHEe Mepe, IBYX MAaTEPUHCKUX BeBIETOB. KakoBbI
WX CBOMCTBA B YaCTOTHO-BPEMEHHON 001acTH?

11.  Kakoe MMHMMAaJbHOE KOJMYECTBO HOPMAJIbHBIX MOJI CYLIECTBYET B TPEXMEPHOM
YIPYroMm cioe?

12. Cdopmynupyiite Oasupyromuiics Ha mpeoOpazoBannu Dypbe aIropuT™M IS

OTpENICIICHUs] BOJIHOBBIX YHCET HOPMAIBHBIX MOJ 10 OSKCIEPUMEHTAIBHBIM BOJHOBBIM
CHTHAJIaM.

13.  Anroputmbl (pUIBTpAIMA CHUTHAJIOB, COJCPXAIIUX NIYMbI, HA OCHOBE BEHBIIET-
npeoOpa3oBaHMMA

4.2 ®oH/1 OLICHOYHBIX CPeJCTB /LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluM.
IIpuMepHBbIii NepeyeHb BONPOCOB K 3a4eTy
Cursassl ¥ CUCTEMBI.
O060061méEHHbIE PYHKIIUU U TEOPHsI paclpeieIeHui.
CaépTka.
OproroHasnbHble curHaibl 1 00001mEHHbIE psiibl Dypbe.
IIpeo6pazoBanue Dypbe U CHEKTP CUTHAJIA.
Teopema KorenbHukoBa.
YacToTHO-BpEMEHHAs JIOKAIU3ALHSL.
HuckpeTtHoe npeodpazoBanue Oypre.
PexkoHCTpyYKIIUS TUCKPETHO 3a/laHHBIX CUTHAJIOB.
0. Z-npeoOpazoBanue.
1. Brictpoe npeobpazoBanue Pypoe.
12. Knaccudukanus ¢unstpos. [lonocoBsie GUABTPLIL.
13. ®unbTp “cKomb3siIee cpeaHee’”.
14. Sinc-punbTpsI.
15. KoncrpynpoBanue GuibTpoB C MOMOIIBIO HHTETPAIbHBIX PE0Opa3oBaHUM.
16. PexypcuBHBIE (QUIBTPHI.
17. ®unptpel Yebbiesa, batrepBopTa u symunTuyeckuii puibtp.

RBPBoOoo~NoOR~wNE




18. DmmmnTrueckuit punbTp u puibTp beccens.

19. IMpunun neonpeneneHHocTH [ eizen6epra. YacTOTHO-BpeMEHHAs JIOKATU3aIIHs.
20. OkonHoe npeobpazoBanue @ypre. OCHOBHBIE CBOWCTBA.

21. HenpepsiBHOE BeliBieT-nipeoOpazoBanue. Onpeenenne 1 OCHOBHBIE CBOWMCTBA.
22. ®opmyna I[lnanmepens A BeiBieT-mpeoOpazoBaHusl.

23. ObpaieHre BeUBIET-MPEOOPA30BAHHS.

24. TlpunosxeHus BEHBIETOB: (PUIBTPAIHSI CUTHAJIOB.

25. [IpunosxeHust BEHBJIETOB: YaCTOTHO-BPEMEHHOM aHAJIN3 CUTHAJIOB

26. CriaxuBaromue 4acCTOTHBIE (PUITBTPBI

27. YactoTHbIie GWIBTPHI MOBBIIEHHOW PE3KOCTH.

28. TlomaBieHHE IEPHOIMIECKOTO TIIyMa.

OrneHOUYHBIC CpEICTBA JUISI WHBATWIAOB M JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHAUBUIYAITBHBIX TICUXO()U3HIECKUX 0COOCHHOCTEH.

— TpH HEOOXOJUMOCTH WHBAIUIAM W JIUIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBBS MTPEIOCTABIISICTCS JOMOJHATEIIEHOE BpEeMSI JUTSI IOATOTOBKH OTBETA HA DK3aMEHE;

— NP MPOBEJACHUHN TPOTICTYPHI OTICHUBAHUS PE3yIbTATOB OOYUSHUS HHBAJIUOB U JIUIL C
OTPaHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAaHUE TEXHUYICCKHX
CPEICTB, HEOOXOIUMBIX UM B CBSI3H C WX WHIUBUAYATBHBIMH 0COOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH TSI 00YJAIOMIUXCSI C OTPAaHUUECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI
W WHBAIUAOB TMpOIEIypa OICHUBAHHUS PE3YyJbTaTOB OOYUEHHUS I10 JUCIUILUIHHE MOXKET
MIPOBOIMTHCS B HECKOJIBLKO 3TAITOB.

[Iponeypa oneHWBaHUS Pe3yIbTATOB OOYYCHHS WHBAIUIOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCIHIUIMHE (MOMIYJIO) TPEAyCMaTPUBACT TPEAOCTABICHHUE
uHpopmanui B (opMax, amanTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3J0POBbS M BOCIPHUSATHS
nHpopmanmu:

JUJ1st U1 ¢ HApyIICHUSIMA 3PECHUS:

— B TIe4aTHOU (popMe yBeTMUEHHBIM MPUGTOM,

— B hopMe IEKTPOHHOTO JOKYMEHTA.

JUJ1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B IIe4aTHou opme,

— B (popMe IEKTPOHHOTO JIOKYMEHTA.

JlJ1s1 JTUIL C HApYIICHUSIMUA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIe4aTHou hopme,

— B (popMe IEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpEYEeHb MOYXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaronmxcs.

5. IlepeyeHb OCHOBHOW U JOMOJHHUTE/ILHOH Yy4eOHOU JMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS I CHUILTHHBI (MOIYJIsA).

5.1 OcHoBHas JuTEparTypa:

1. 1. PyrkoBckas /. HelipoHHble ceTH, T€HETUUYECKHE aIrOPUTMBbl U HEYETKHE CUCTEMBI
[DnexTponHsIil pecype] / . Pyrkosckast, M. Ilumunbckuit, JI. PytkoBckuii. ; Ilep. ¢ mosbckoro
W.JI. PynuHckoro. - 2-e u3f., crepeotun. - M. : I'opsuast nunus - Tenekom, 2012. - 384 c. -
ISBN 978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanymkun A.W., HeiipoHHble ceTHU: OCHOBBI TEOpPUH [DJIEKTPOHHBIH pecypc| /
lanymkua AWM. - M. : Topsiuas nunus - Tenexkom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

JU11 OCBOEHHMSI TMCLMIUIMHBI MHBAJIUAAMH U JINLIAMU C OIPaHUYEHHBIMU BO3MOKHOCTAMU
3JI0pOBBSl MMEIOTCSI M3JaHUS B OSJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAax
«JIaHby.



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

5.2 JlonoiHUTe/IbHAS JIUTepaTypa:

1. 1. IlpumeHeHNEe UCKYCCTBEHHBIX HEHPOHHBIX CETEN U CUCTEMBI OCTATOYHBIX KJIACCOB B
Kpunrorpaguu [DnekTpoHHbIN pecype] : moHorpadus / H.M. YepssakoB [u ap.]. - DaeKTpoH.
nad. - Mocksa : @usmariut, 2012. - 280 c. - Pexxum noctyna: https://e.lanbook.com/book/5300

5.3. Ilepnoanyeckune W3IaHus:
1. Kypnan "BerarciurenpHas MeXaHuKa CIUIOMIHBIX cpea’ http://wwwz2.icmm.ru/journal/

6. Ilepeyenb  pecypcoB  HHGPOPMANMOHHO-TEJEKOMMYHMKAIMOHHON  ceTH
«HHTEepHeT», He0OXOAUMBIX /LIS OCBOCHHUS TUCHMILIMHBI (MOIYJIs1).

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

2. Mup MaTeMaTH4YEeCKUX YpaBHEHUH. VY4eOHo-00pa3oBareabHas ¢duzuko-
MaremaTHueckas Oubnuoreka. OieKTpoHHas Oubnnorteka coaepxxutr DjVu- u PDF-gaiinbl
y4eOHUKOB, y4eOHBIX MOCOOMH, COOPHUKOB 3a1ad M YINpPaKHEHUH, KOHCIEKTOB JIEKLIHH,
MOHOTrpaduii, CIpaBOYHMKOB M JHUCCEpTalMi IO MaTeMaTuke, MexaHuke u ¢usuke. Bce
MaTepuasbl MpUCIaHbl aBTOPAaMU U YMTATEIsIMM WM B3SThl U3 VHTEepHETa (M3 WWW apXHBOB
OTKpbITOro Joctymna). OcHOBHOW (oHJ OMOIMOTEKHM COCTaBISIOT KHUIH, W3/aBaBIINECS
TpuanaTh u 0onee jet Hazax. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Uadopmanmonnpie  marepuaibl  LleHTpa  KOMIBIOTEPHOTO  MOJIEIMPOBAHUS
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. ®enepanbublii  moptan  "Poccuiickoe o6OpasoBanue". Karamor o0pa3zoBarenbHbIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&l op=viewlink&
cid=1314

7. MeTroanyeckue YKa3aHUsl Ui OOYyYAWIIHMXCH 1O OCBOEHHIO THCHHMIIHMHBI
(Momyas).

B kxypce ucnons3yrores caeayrommne METo bl 1 GopMbl paboTHI:

— nexiuu (4 yaca B HEJETIO);

— nabopaTOpHBIC 3aHATHS B KOMITBIOTEPHOM Kiacce (4 4yaca B HEIEIO0, BBIMOJHSIIOTCS
3aJJaHHs HA KOMITBIOTEpaxX U 0OCYKIAI0TCS OCHOBHBIC BOIIPOCHI JJOMAIITHUX 3aJaHUN ).

B ocBoeHHMM AMCUMIUTUHBI WHBAIHIAMH M JIMIAMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
3I0POBBsI OOJIBIIIOE 3HAYEHWE WMEET WHIWBHAyalbHas ydeOHas pabora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIIPHOE Pa3bsICHEHUE YUSOHOTO MaTepHana.

WupuBuayanbHbIe KOHCYJIBTAIlMM [0 TMPEAMETY SBISIFOTCS BaXXHBIM  (PaKTOPOM,
CIOCOOCTBYIOIIMM WHAWBUIYAU3aIlMK OOYUCHHS U YCTAHOBJICHUIO BOCITUTATEIIBHOTO KOHTAKTA
MEX]y TMpernojaBareieM H OOy4arolmuMCs WHBAIUWIAOM WM JIMIIOM C OTrPaHHYCHHBIMH
BO3MO>KHOCTSIMH 3JIOPOBBSL.

8. IlepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHi, HCIOIb3YeMbIX NPH O0CYIIECTBJICHUHU
o0pa3oBaTeIbHOI0 MpoLecca MO0 JMCUHUILINHE (MOLYJII0).

8.1 llepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHA.

— KomnbproTepHO€E TECTUPOBAaHKE IO UTOTAaM U3Y4YEHMS pa3JesioB JUCHUILIAHBL.

— IIpoBepka noMalHuX 3aJaHuN.

— Mcnonp30BaHuE 3IEKTPOHHBIX IPE3EHTALUM TP IPOBEIEHUH NIPAKTUYECKUX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO odecreyeHusl.
1. Onepanmonnas cucrema MS Windows.
2. Matlab.

8.3 llepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oudnanoreunas 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. UudopmaiioHHO-aHATUTUYECKUE MaTepUaIIbl 110 NapaJljIebHbIM BBIUUCICHUSIM. —
URL: (http://www.parallel.ru)

9. MarepuajibHO-TeXHHYECKasi  0a3a, HeoO0XoAMMAasi IS  OCYIIECTBJICHHSI
00pa30BaTeILHOTO MPOIlecca MO JUCHHUILIHHE (MOTYJIIO).

MarepuanbHO-TEXHUYECKOE 00€CTICUCHUE TUCITUTITMHBI

Ne Bun pabot
(MOZyIist) ¥ OCHAIIEHHOCTD
1. JleximoHHbIe 3aHATHSA | JIEKIIMOHHAs ayAuTOpHs, OCHAIEHHAas IPE3eHTAlMOHHON
TEXHUKOW  (IIPOEKTOp, OKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IpOrpaMMHEIM obecriedyenneM (Microsoft
Office PowerPoint, Matlab, Python).
2. JlaGopatopHbie JlaGopaTopusi,  YKOMIUIEKTOBaHHas  CHEIHATM3UPOBAHHOU
3aHATHUS MeOenpl0 M TEXHUYECKUMH CpEACTBAMHU  OOYy4YeHHS U
COOTBETCTBYIOILIMM TpPOrpaMMHBIM oOecrnieueHuem (Matlab,
Python).
3. CamocrosiTenbHas Kabuner mmst caMocToATENbHOM pPabOTHI, OCHAIIEHHBIH
pabota KOMIIBIOTEPHOM TEXHHKOM C BO3MOYKHOCTBIO TOJKIIIOUYEHHS K

cetn «MHTEpHET», TPOTPAMMOIl HSKPAHHOTO YBEIHYCHHS U
00eCTIeYeHHbII TOCTYIIOM B DJIEKTPOHHYIO WH(OPMAIIOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.



http://www.parallel.ru/

