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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 KJTFOUCBBIX MOHITHH B TJTyOOKOM OOYYEHHUH, a TAKXKE UX MPUMEHEHHS I 00pabOoTKH
U(PPOBBIX JAaHHBIX U H300paKEHUH.

1.2 3agauyu qTUCHMILIMHBI.

W3y4eHne BO3MOKHOCTEH OCHOBHBIX METOJIOB U QJITOPUTMOB B TITyOOKOM OOYYCHUH.

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

JucuuninHa «BBeneHune B riiyOokoe OOydeHME» OTHOCHTCS K BapUaTUBHOM YacTH
MaTEMaTUYECKOI0 M €CTECTBEHHOHAYYHOI'O IMKJIa JUCUUIUIMH U MMEET JIOTMUECKYI0 U
COJepXKATENbHO — METOAMYECKYIO B3aUMOCBSA3b C JUCLUIUIMHAMH OCHOBHOH 00pa30BaTelIbHOM
IIPOrpaMMBl.

Marepuan kypca npegHasHaueH I HCHOJIb30BAHMSA B AMCLUUIUIMHAX, CBA3aHHBIX C
aHAJM30M JJAHHBIX, B TOM YHCJIE JUIS PEUICHUS 3a7ad MEXaHUKH U MaTeMaTHIECKOW (DU3HKH.

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

W3ydenne naHHOW ydYeOHOW JUCHMIUIMHBI HANpaBlIeHO Ha (HOPMHPOBAHHWE VY
00y4JaromnXCsl CIEAYIONUX KOMIIETECHITHI:
KO,IL 1 HAaMMCHOBAaHUEC MHAUKATOpa Pe3yHbTaTI)I 06yqu1/1;1 10 JUCLUITIINHEC
JOCTH)KEHHS KOMIICTEHIINT
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 00yIeHUST HEUPOHHBIX CETEH, MOICTH HEHPOHHBIX
CIOCOOHOCTBIO CO3/IaBaTh U MCCIEI0BATh | CeTeH.
HOBBIE MaTeMaTH4ecKHe MoJieTH | YMeeT KOHCTPYHPOBaTh HEHPOHHbIE CETH, 00yJaTh HEHPOHHBIE CETH.
ABJICHUM peanbHOrO MHUpa, Cpel, Teld H | Bmameer MPAKTHIECKUMU HaBBIKAMH HeipoceTeBol 00padoTKH
KOHCTPYKIIUH 00IBIINX 00HEMOB ITPOCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX.
IIK-1 — Criocoben ¢popMyJIHpOBAThH H PelIATh AKTYaJbHbIE H 3HAYHMbIE 32/1a4d PyHIaAMEHTATbHOMH H
NPUKJIATHONH MAaTEeMATHKHU ¢ NIOMOLIbI0 HeliPOHHBIX ceTell
MMK-11 — VieeT HONOME30BATE 3HaeT apXUTEKTYpy Kneulccnqecmx HEHPOCETEBBIX MOJIEICH.
YMeeT NpUMEHATh HEHPOHHBIE CETH IJIsI PELICHUs MPHKIIaJHBIX
MAaTEMAaTHUYCCKUE MOJCIIN U TIPUMEHATH 3a7au.
YUCJICHHBIE METOABI PEHICHHUA 3adad B " =
eCTeCTBEHHBIX HAYKAX Brageer  HaBBIKAMHM ~ MOJETMPOBAaHMS  HEHPOHHBIX  CETEH,
TEXHOJIOTHSIMU IPUMEHEHHs] MaTeMaTHIECKHX.
2. CTpyKTYypa U cofiep:KaHue JTMCUMILIHHBI.
2.1 PacnipeesieHue TPyA0EMKOCTH TUCHMILIMHBI 10 BUaM PadoT.
O6mast  TpyA0EMKOCTh JUCHUIUIHMHBI cocrtaBmsier 4 3aud.en. (144 wyacoB), wux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOIUIIe
Bunst pador Bceero ®dopma o0yueHns
9acoB OYHO- 3a04Hast
onad 3a09Has
8 _ _ _
CEMECTp CEMECTP CEMECTp Kypc
(gacer) (gackr) (gachl) (gacsl)
KonrakTHasi padoTa, B TOM 4ncJie: 59,3 59,3
AyIHUTOpHBIC 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16
J1a00paTOpHBIE 3aHATUS 32 32
HNnas koHTaKkTHAs padora: 11,2 11,2
KonTpons camocTosTenbHOM paboThI
11 11
(KCP)
IIpomexyrounas atrecrarms (UKP) 0,2 0,2




CamocrosiTe1bHasi pa6oTa, B TOM 48
4ucie:

57,8

Konmponvnas paboma - -

Camocmosimenvhoe usyyenue pasoeinos,
CcamMono02omoska (npopabomka u
nogmopenue IeKYUOHHO20 Mamepuaia u
mamepuana — y4eOHUKO8 U Y4eOHbIX 22 22
nocobutl, n0020MosKa K 1a00pamopHbIM U

RPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM
um. 0.)

IToaroroska Kk TEKyIeMy KOHTPOIIO - -

KonTpoJn: - -

IToaroroBka k OK3aMCHY

O6masn yac. 108 108
TPYA0EMKOCTh B TOM 4HcCJIe

KOHTAKTHAas 59,3 59,3
padora

3a4. e 4 4

2.2 CTpyKTYypa IHCUMILIMHBI:

Pacripenenenrie BUI0B y4eOHOM pabOTHI 1 UX TPYJOEMKOCTH T10 pa3ieiaM JTUCITUTUIAHBL.
Pa3nensl AucuMIIIUHBL, U3ydyaeMble B8 cemecTpe (ounas ¢hopma)

KonugectBo yacos
Bueaynur
Ne HaumeHnoBaHue pa3znesnoB (TeM) Aymutopras OpHas
Bcero pabora
pabota
J 13 JIP CPC
1 HUckyccTBeHnHble HENpoHHBIE ceTH. [locTpoenus cerelt pa3nuyHon 22 4 6 8
' APXUTEKTYPHIL.
5 MeTE)JlI)I U aJropuTMbl OOYY€HHs MCKYCCTBEHHBIX HEHPOHHBIX 28 4 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
3anaTus, CPC — camocrosiTenpHas paboTa CTyAeHTa
2.3 Coaep:xaHue pa3/iesioB JMCUMILIUHBI:
2.3.1 3aHATHS JTeKIHMOHHOI0 THIIA.
dopma
HanmenoBanue
No asena Coneprxanue paznena TEKYIIETO
p KOHTPOJISI
1 2 3 4
1. |HckyccTBeHHBIE Leb v 3a1a4u AUCIUILTUAHEL, €€ POJIb M MECTO B OOIIEH PI'3

HEHPOHHBIC CETH.
IMocTtpoenus cereit

PA3IIYHOM APXUTEKTYpBL. |BOCTIPHATH. IlentpanbHas HepBHAs cUCTEMA.

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

Bunbl pyHkmm akTuBanmuu (CUTMOUIAbHAS,
runepOoIuIecKas, moporoBas) HEHPOHHBIX CETEH C MOMOIIBIO
HaIpaBJICHHBIX TpadoB. O0ydeHue ¢ yuntenem. O0ydeHue ¢
noakpereHreM. O0ydeHue 6e3 yauTessl.

CUCTCMC IMOAT'OTOBKH CIICIIHMAJINCTA. OpFaHI/BaL{I/IH naMsATH B
KOpE€ 4€JIOBEYCCKOT0 MO3ra. MO,HCJ'[I/I BU3YAJIbHOT'O




Cneunduxanus GyHKIMN aKTHBALMH C YYETOM BXOJHBIX
JIAHHBIX.

MeTo1bl ¥ AITOPUTMBI
o0ydeHus
HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTYpa
HCKYCCTBEHHBIX HEHpOHHBIX ceTeld. Habop cpencts s
CO3/IaHUsl, THULIMATIM3aLUH, 00yYEeHHUS, MOICIIUPOBAHUS U
Bu3yanuzanuu cetd. CeTu npsiMoro pacipocTpaHeHHsI.
Pexyppentnsie cetn. O0ydeHne HeHpoHHBIX ceTeil. O0ydeHue,
OCHOBAaHHOE Ha KoppeKimn omudok. O0ydeHrne Ha OCHOBE
mamsata. OOyderne Xe00a. MaremaTnaeckue MOIEITH
TIpeUIo’keHHOT0 Xe000M MexaHn3Ma MOAH(DUKAIIII
cuHanTuaeckoi ces3u. KonkypeHtHoe o0yduenue. O0yueHne
bonbumana.

PI3

PamnanpHble Oa3sncHbBIE
CEeTH U
CaMOOPTaHU3YIOIIUXCSI
LVQ-cetn.

Pannansuble 6a3ucHBIC ceTH 00MIero BUAa. APXUTEKTYPHI
panuaigbHBIX 0a3MCHBIX HEHPOHHBIX ceTeil 001ero Buaa u
crienuaiIbHble QYHKIUH ISl KX CO3JJaHUs U aBTOMAaTHYECKOM
HACTPOMKHU BECOB U CMELICHUM.

Teopema Kosepa o pazaenumocTtt MHOKeCTB. Paznensiomias
CIIOCOOHOCTH IOBEPXHOCTH. 3a/1a4a HHTepHosiuu. Teopus
perynsapusanuu. Paguansaeie 6asucHbie cety Tuna PNN.
Pemenne 3amau xiaccuuKanuy Ha OCHOBE MOJICUETA
BEPOSITHOCTH

MIPUHAAJIEKHOCTH BEKTOPOB K pACCMATPUBAEMBIM KJIacCaM.
[IporHo3upoBaHust BpDEMEHHBIX PSIOB, KIACCU(PHUKAIIIS U
cuctemsl ynpasienus. Camoopranuzyomuxcs LVQ-cetu.
ApPXUTEKTYpbI CAMOOPTaHU3YIOUIUXCSI HEMPOHHBIX CeTel THIa
LVQ u cnienuasnbHbie GYHKIMY U1 MX CO3[aHUS, HACTPOUKU
BECOB M 00y4eHHs. BapraHTbl caMOOPraHn3yIOLIHUXCS KapT.
AnantuBHBIE TeH30pHbIE Beca. CaMOOpraHU3YIOUIHecs KapThl
JUIS CUMBOJIBHBIX CTpOK. CaMOOpraHu3yonuecs
peanusyromue

CaMOOPIaHU3YIOLIHeCs KapThl.

PI'3

PexyppentHbie
HEIPOHHBIE CETH.

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

PI3

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

2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmenoBaunue
paszena

TemaTnka NpaKTUYECKHUX 3aHATUN
(ceMuHapoB)

dopMa TeKyIero
KOHTPOJIS

2

3

4

HckyccTBeHHBIE
HEHUPOHHBIE CETH.
Tloctpoenus cereit
pa3nuYHON
APXUTEKTYPBL.

Llenb 1 3a1au JUCHUITIMHBI, €€ POJIb M MECTO B 001l
cHucTeMe IOJr0TOBKHY criennanncta. OpraHusaris aMsTH B
KOpe 4eJI0BE4YeCKOro Mo3ra. Mozenu BU3yaabHOrO
BocnpusTus. LleHTpanbHas HepBHAs cHCTEMa.

Monenu HCKyCCTBEHHOTO HEMPOHA.

OyHKINY aKTUBALIUH.

Buner pyHKINN akTHBAUH (CUTMOHIANBHAS,
runepOoIMIecKasi, HOporoBasi) HEHPOHHBIX CETEH ¢ MOMOIIIBIO
HanpaBiIeHHBIX rpados. Obydenue ¢ yaureneM. O0yuerne ¢
noakperuieaneM. O0ydeHne 6e3 yuanuTes.

Crneunduxanus GyHKIMHA aKTUBALUH C YIETOM BXOJIHBIX
JIAHHBIX.

IpOBEpKa
JIOMAIIHET 0
MPaKTUYECKOTO
3a7aHus

Mertozbl ¥ AJITOPUTMBI
o0y4eHust
HCKYCCTBEHHBIX

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTypa
MCKYCCTBEHHBIX HEHPOHHBIX ceTell. Habop cpencts st
CO3JaHUs], THUNNAIN3aINH, 00y4CHNS, MOAETUPOBAHUS 1
Bu3yanu3anuu cetd. CeTu mpsiMOro pacpoCTpaHEHHUSI.

HpOBEpKa
JIOMAIITHET o
HPaKTHYECKOTO




HEHPOHHBIX ceTell.

Pexyppenthsbie cetu. OOydeHHE HEHPOHHBIX CETCH.
OO0yueHune, OCHOBaHHOE Ha KOppeKIMU omuOok. O0yueHne Ha
ocHoBe namstu. O0yueHune Xe06a. MaremaTuyeckie MoIeIu
Mpe/I0KeHHOro Xe000M MexaHn3Ma MOAH(DHUKAUU
cHHanTHIecKoi cBsi3u. KonkypenTHoe o0ydenne. OOyueHme
bonsimana.

3aJaHus

3. |PaguanbHbie Oa3UCHBIC
CeTU U
CaMOOPIaHU3YIOLIUXCS
LVQ-cetn.

PamnansHbIe 0a3uCHBIE ceTH 00IIETO BUAA. APXUTEKTYPHI
panuabHBIX 0a3MCHBIX HEHPOHHBIX CeTel 00mero Buaa u
crieruagbHbIe (PYHKIUH AJIS MX CO3JaHUS U aBTOMAaTHIECKOH
HaCTPONKHU BECOB U CMELICHUI.

Teopema Kosepa o paznenumoctu MHOXeECTB. Paznemnstomas
COCOOHOCTH MMOBEPXHOCTH. 3a/1a4a HHTEPIIOIAIUH. Teopus
perynspusanuu. Pagnansabie 6asucubie cetn THa PNN.
Pemenne 3amau knaccuuKanuy Ha OCHOBE MOJICUETA
BEPOSITHOCTH

MIPUHAAJIEKHOCTH BEKTOPOB K paCCMaTPHUBAaEMBIM KJIacCaM.
[TporHo3upoBaHus BPEMEHHBIX PAJOB, KiacCUPHUKALIS U
cuctemsl ynpasieHus. Camoopranusyromuxcs LVQ-ceru.
ApPXUTEKTYpbI CAMOOPTaHU3YIOIIUXCSI HEUPOHHBIX CeTel TUMa
LVQ u crienmanbHble QYHKIIUH IS UX CO3aHMS, HACTPOHKH
BECOB M 00yueHHs. BapraHThI caMOOpraHU3yIOMNXCS KapT.
AnanTHBHBIC TeH30pHBIE Beca. CaMOOpraHU3YIOIINECS KapThl
JUISL CHMBOJIBHBIX CTPOK. CaMOOpraHu3yIOIHecs
peanusyonme

CaMOOPTaHU3YIOIINeCs KapThl.

TIPOBEpKa
JIOMAIITHETO
MIPAKTHIECKOTO
3aaHus

4. |PexyppeHTHBIC
HEHPOHHBIE CETH.

PexyppenTHbIe HelipoHHBIE ceT DnMaHa. [locTpoenus cereit
yIpaBiIeHuUs ABIKYUTMMHUCA o0bekTaMu. [locTpoeHus cuctem
TEXHUYCCKOTO 3pC€HUA U PCHICHUSA APYTUX JUHAMUYCCKUX
3amaya. [Toctpoenue HelipoHHOII ceTn kKiaacca RAAM.
Hcnonp30BaHME CETH IS CKATHSA U IIH(DPOBAHUS
nHpOpMaIHu.

poBepKa
JOMAIIHEro
NPaKTHIECKOTO
3a7aHust

2.3.3 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (IpOeKTOB)
KypcoBblie paboThl He TpeayCMOTPEHBI Y4EOHBIM ILIIAHOM.

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecneYeHus 1JIsl CAMOCTOATEIbHOI padoThl
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[Tepeuens yueOHO-METOANIECKOTO 0OECTIeUEHHS TUCIUIIIIMHBI 110
Ne Bun CPC BBITTOJTHEHHUIO CAMOCTOSTEIIEHOW PabOTHI
1 [Mpopabotka u noBropenue |Ounavin-rexyuu Kypca « Yuciennvle memoovl peuieHust ypasHeHuti 8 YaCmHbix
JICKIIHOHHOTO MaTepuaia U |npousgoouvixy. — Mockosckuul Qusuxo-mexnuueckuti uncmumym. — URL:
MarepHana yueOHUKOB https://intuit.ru/studies/courses/1181/374/lecture/8795
y4eOHBIX TTOCOOMIt
2 |TloaroroBka K 1aOOPaTOPHBIM |Memoouueckue  yKaA3auus NO  BbINOJIHEHUIO  1AOOPamopHuiXx — pabom,
3aHATUAM ymeepocoennvle Ha 3acedanuu Kageopvl meopuu @QyHkyui @axyrvmema
mamemamuxu u komnviomepnvix nayk @I'BOY BO «KyoI'Y», npomokon Ne7
om 18.04.2019 2.
3 | [oaroroBka k KOJUTOKBUYMY |Memooduueckue — ykasawusi NO  6bINOJIHEHUNO  1AOOpamopHulx — pabom,
ymeepocoennvie Ha 3acedanuu Cosema IKOHOMUUECKO2O @aKynbmema
DI'BOY BO «KyoI'V», npomokon Ne§ om 29.06.2017 2. Pesicum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BrimonHenue pacuetHo-  (Memoouueckue ykazanus no bINOAHEHUIO PACHEMHO-2PAPUIecKUx 3a0aHul,
rpaduyueckux 3aMaHU U |ymaeepocoenuvie Ha 3acedanuu Cosema SKOHOMUUECKo20 axyivmema
KOHTPOJIBHBIX PadoOT DI'BOY BO «Ky6I'V», npomoxon Ne§ om 29.06.2017 e. 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-MeTOInYeCKHe MaTepHallbl JUIsl CaMOCTOSITENbHOW paboThl O0ydarommxcs U3
Yycila UHBAJIMJIOB M JIMIL C OFPaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUAM UX 3[J0OPOBbS U BOCHIPUATHUS MH(DOPMAIIH:

JUis a1 ¢ HapyIIeHUsIMU 3pEHUs:

— B [Ie4aTHOU (hopMe yBETUUEHHBIM IIPU(TOM,

— B (hopMe 37IEKTPOHHOT' 0 IOKYMEHTa,

— B popme ayanodaiina,

— B IIe4aTHOU (hopme Ha si3pike bpaiis.

JI1s 1AL ¢ HapyIIeHUsAMHU CIlyXa:

— B IIe4aTHou opme,

— B (hopmMe 2IEeKTPOHHOTO IOKYMEHTA.

JUis a1 ¢ HapyIeHUsIMU OTTIOPHO-JBUTaTEIILHOTO armapaTa:

— B meyaTHoM (opme,

— B (hopMe 37IEKTPOHHOT' O IOKYMEHTa,

— B opme ayanodaiina.

JlaHHBIN nepedyeHb MOXET ObIThb KOHKPETHU3UPOBAH B 3aBUCHMMOCTH OT KOHTHUHIEHTa
00yJaroIIMXCsl.

3. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, NPHUMEHsieMble MPH OCBOGHHMHU JTUCHHUILINHBI
(MmonxyJis)

B xozme wu3ydyeHHS [UCHUIUIMHBI TMPEIYCMOTPEHO HCIOJIb30BAaHUE  CIEAYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTUM: JICKIUU, MPAKTUUYECKHE 3aHSATHS, IMOATOTOBKA MHUChbMEHHBIX
AHAIUTUYECKUX paboT, caMOCTOsATENbHAsI paboTa CTYICHTOB.

KoMmeTeHTHOCTHBIN TOAX04 B paMKax IMpenojaBaHusl IUCHUUILIMHBI peau3yercs B
WCIOJIb30BAHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (MPOEKTHBIX METOUK,
pa3bopa KOHKPETHBIX CUTYyaIii) B COUETAHUU C BHEAYJIUTOPHON pabOTOii.

WudopMalinoHHbIE  TEXHOJOTWUH, TMPUMEHSEMble TpPH W3YYCHUH  JUCIHUILTUHBL:
UCIIOJIb30BaHUE  WH(OPMAIMOHHBIX  PECYPCOB,  JOCTYIHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, TPUMEHSIEMBIE TTPU U3YYCHUH JUCITUTUTMHBI
— N8 JIHMI C OrPAHMYEHHBIMH BO3MOXKHOCTSIMH 3J0pPOBbS NPEIYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMI C UCTIOb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHovHnblie cpeacrea AJs TEKyHI€ro KOHTPOJA YyCIIEBAEMOCTH U l'[pOMe)KyTO‘-lHOﬁ
aTTeCTalluu

OrneHOUYHBIE CpeICTBA MpEAHA3HAUEHBI NI KOHTPOIS M OIEHKH 00pa3oBaTENbHBIX
JMOCTIKEHUH  OOydaromuxcs, OCBOMBIITUX MPOrpaMMy yaeOHOM JTCTIATUTHHBI
«Mamemamuueckue 0CHO8bl MEMOOA KOHEUHbIX DNIEMEHIOB.

O1eHOYHBIC CPEJICTBA BKIIIOYAECT KOHTPOJBHBIC MAaTEPHAIBI JIJIS TIPOBEICHUS TEKYIEro
KOHTPOJst B (QOpME mecmoguiX 3a0aHuli, pa3HOYPOGHEBLIX 3A0AHUL, OMUEmo8 No
UHOUBUOYATILHLIM U PACYEMHO-2pauiecKum 3a0aHusmM W TIPOMEKYTOYHOH aTTecTalluu B
dbopMe BOIPOCOB U 33IaHUI K 3aUETYy.

CTpyKTypa OLIEHOYHBIX CPEICTB /ISl TEKYLIEH M MPOMEeKYTOYHOM aTTecTAlNU

Ko v HanmMeHoBaHue HanmeHoBaHHE OLICHOYHOTO CPEeCTBa
Ne PesynbraTel 00y4yeHus
HHINKATOpa . [pomexyTouHast
/i (B cootBercTBHH C 1. 1.4) Texymmuit KOHTPOJIb
(B cootBeTcTBHH C 11. 1.4) aTTecTaIus
UOIIK-1.1. Binageer | 3Haer PI3 Bonpoc na
1 CIOCOOHOCTBIO (byHIaMEeHTATIbHBIC 3aueme
co37aBaTh U MaTeMaTHYeCKue 1-5
HCCIIENOBATH HOBBIE OCHOBBI  COBPEMEHHBIX




MaTeMaTHYeCKHUe METO/IBI aHam3a
MOJICNIH SIBJICHUMN CHUTHAJIOB u
peansHOro Mupa, Cpell, | N300paKeHHH.
TeJ U KOHCTPYKIHH
HOIIK-1.1. Bnageer | Ymeer BBIOWpaTh, | PI3 Bonpoc na
CIIOCOOHOCTBIO peanu30BbIBaTh i saueme
co3/aBaTh U MOTU(UIIUPOBATH 1-19
HUCCJIEI0BATh HOBBIE MOAXOISIINE  CIOCOOBI
MaTeMaTHIeCKHue pelieHus
MOJEIH SIBICHUMI MOCTaBIICHHOM
peaibHOTO MUpPa, CPeJl, | MPUKIATHON 3aaayd, B
TeJl U KOHCTPYKLIHN YaCTHOCTH
HUCTOJIb30BAThH
COBPEMEHHBIE
MaTeMaTHIeCKHUe
METOABI i1 00paboTKu
CUTHAJIOB  pa3lnUYHOU
TIPUPOJIBI.

MUOIIK-1.1. Bnageer | Bmameer HaBblkamu | P13 Bonpoc na
CITOCOOHOCTBIO aHajmu3a METOZ0B 3aveme
CO31aBaTh I 06pabOTKH CUTHAJNOB C 1-19

HUCCIIEA0BATH HOBBIE TOYKH 3pCHUA
MaTEMaTUYECKUE AICKBATHOCTH ux
MOJICTN SBIICHUI NIPUMEHCHNA K
peanbHOro Mupa, Cpen, PEHICHUIO KOHKpCTHOfI
TeJ U KOHCTPYKIMIA NPUKIATHON 3a1a4n.
UIMK-1.2 — YMeer 3HaeT OCHOBHBIE MeTOnsl | PI3 Bonpoc na
TepeaBaTh pe3yabTaThl MaTEMaTH4EeCKOro u 3ayeme
IIPOBEJICHHBIX KOMITBIOTEPHOTO 1-19
TEOPETUYECKUX U MOZCINPOBAHNA U
TPUKJIAIHBIX peIICHUA 3a1a4
HCCJIEIOBAHUH B BUJIE MCXaHHKH.
KOHKPETHBIX NTPEAMETHBIX
peKoMeHaauii B
TCPMHUHAX NPEAMETHOU
obmacti
UIIK-1.1 — YMeeT 3Haer ocHoBHbIE | PI3 Bonpoc na
HCIOb30BATh TIPUEMBI 00paboTku 3aueme
MaTEeMaTHYECKUE CUTHAJIOB u 1-19
MOJIEJIU U IPUMEHATH 1300paKeHNH
YUCJIICHHBIE METOIbI
peleHus 3aj1a4 B
€CTECTBEHHBIX HayKax
WUIK-1.1 — VYMmeer Ymeer  ucnoms3oBath | P13 Bonpoc na
UCIIOJIB30BATH 3HaHUSA COBPEMCHHOT'O 3aueme
MaTeMaTUu4deCKue MaTeMaTH4Y€CKOIro 1-19
MOJEIU U NIPUMEHATH anraparta id peIIeHus
YUCJIEHHBIE METOIbI MAaTCMaTH4YCCKUX Hu
peueHus 3a1a4 B IIPUKJIaTHBIX 3a1ad,
€CTECTBEHHBIX HayKax | CBA3aHHBIX C
00paboOTKOW  CHTHAJIOB
Ppa3JInYHON IPUPOLBI
WIK-1.1 — VMeer Brnageer HaBbIKamu | PI3 Bonpoc na
HUCIIOJIB30BATH MPUMEHEHNA 3HAHUN U3 3aqeme
MaTeMaTH4eCcKue COBPEMCHHOI'O 1-19
MOJIEIIN 1 TIPHMEHSTh MaTEMaTU4ECKOTO
YUCIICHHBIE METObI arrapara,




pelIeHus 3a1a4 B HE0OXOIMMBIX JUTS
€CTECTBECHHBIX HAYKaX | oOpaboTKM W aHaiM3a
CUTHAJIOB  Pa3IU4yHOMI
IPUPOIBI

4. OueHO4YHbBIE CPeACTBA Il TEKYLIero KOHTPOJIsl yCIeBaeMOCTH 1 IPOMEKYTOYHOH
aTTecTaluH.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJIf MPOBEAeHNs TEKYLEero KOHTPOJIA.

IIpumepHBbIi NepeYeHb 32JaHMH M KOHTPOJIbHBIX BONPOCOB

1. [TpuBeaute hopmymsl mpsMOTo U 00paTHOTO peodpazoBanust Dypoe.

2. [Tepeuncnure oCHOBHBIEC CBOMCTBA IpeoOpa3zoBanus Dypee.

3. ChopmynupyiiTe ompeneleHUe ¥  OCHOBHBIE CBOMCTBAa  (DYHKIIMH-OKHA.
[TpuBenuTe NpUMEpHI.

4. KaxoBa mmpuna okna y ¢pynkuuu ["abopa?

5. dopmynupoBKa U ToKa3aTeabcTBO TeopeMbl KorenpHukoBa-IllenHoHa.

6. BriBenuTe npaBuiia BeIUUCICHHS TipeoOpa3zoBanus Oypbe QYHKIIUH, TTOTYYCHHBIX
U3 HEKOTO-POM 3a1aHHOW (D)YHKIIUU CIIBUTOM H/HITH PACTSHKCHHUEM.

7. ChopmynupyiiTe ycnoBusi, KOTOPHIM JOJDKHA YIOBIETBOPATH (PYHKIIHSI, YTOOBI

CUMTAaThCA Ma-TEPUHCKUM  BEHMBJIETOM JUIsi  HENPEpPBIBHOIO  BEHBIET-MpeoOpa3oBaHus?
[TpuBenuTe NpUMEpHI.

8. Cdopmynupyiite onpeneneHue HenpepsIBHOCTH 110 [ enbepy.

9. Kak Bimsier Hamuuue TOYEK pa3pbiBa MEPBOrO poja y 3aJaHHOW (QyHKIMM Ha
yOBIBaHHE €€ BEHBIET-TIPeoOpa3zoBaHus?

10.  IlpuBenuTe mpuMepsl, 1o KpailHel Mepe, IByX MaTepUHCKHUX BeiBieToB. KakoBbI
UX CBOMCTBa B YaCTOTHO-BPEMEHHOH 00macTu?

11. Kakoe MuHHManbHOE KOJIMYECTBO HOPMAJIbHBIX MOJ CYHIECTBYET B TPEXMEPHOM

yIpyrom cioe?

12. Codopmynupyiite Oasupyrommiics Ha mpeoOpasoBaHuu @Dypbe ANTOPUTM IS
ONpEICIECHUsI BOJIHOBBIX YHCEI HOPMAJIBHBIX MOJ IO JKCIHEPUMEHTAJIbHBIM BOJHOBBIM
CUTHAJIaM.

13. Anroputmbl (QuUIBTpaAlMM CHUTHAJIOB, COJEPKAIMX IIYMbl, HA OCHOBE BEHBIET-
npeoOpa3oBaHui

4.2 ®oHJ OLIEHOYHBIX CPEACTB /sl NPOBeeHUs MPOMEKYTOYHOMH aTTecTalMM.
IIpuMepHBbIii NepedYeHb BOIPOCOB K 3a4eTy
CurHansl 1 CUCTEMBI.
O06001ménHbIE PYHKIIUU U TEOPHUS pacTpeesiCHU .
Caéprka.
OpToroHanbHble CUTHAIBI M 00001IEHHbIE psibl Dypbe.
[TpeoOpa3zoBanue Oypbe U CHEKTP CUTHANA.
Teopema KorenpHukoBa.
YacToTHO-BpEMEHHAs JTOKAIU3ALMSL.
Huckpernoe npeodpazoBanue Dypre.
PexoHCTpyKIIMS IUCKPETHO 3aJaHHBIX CUTHAJIOB.
. Z-npeoOpa3oBaHUeE.
. Beictpoe npeobpaszoBanue Pypoe.
. Knmaccudukanus punprpos. [losmocoBsie GUmbTpsI.
. OubTp “cKONB3dIIEE CpeaHee”.
. Sinc-uibTpsI.
. KonctpynpoBanue GpuiabTpoB ¢ MOMOIIBI0 HHTETPAIbHBIX MTPe0Opa3oBaHU.
. PexypcuBHbIE (pUIBTPEIL.
. ®unbTpel YebnimeBa, barrepBopTa U 3IMNTHYECKUN QUITBTP.

CoNoOA~RWNE
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18. DnnmunTuueckuit GpunbTp U puasTp beccens.

19. Ipunnun HeonpenenenHoctu I'eiizen6epra. YacToTHO-BpeMEHHas! JIOKATU3ALUSL.
20. Oxonnoe npeobpazoBanue Oypbe. OCHOBHbBIE CBOWCTBA.

21. HenpepbiBHOE BeliBieT-ipeoOpa3zoBanue. OnpeseieHrne 1 OCHOBHBIE CBOMCTBA.
22. ®opmyna [lnanmepens ais BeBIeT-peoOpa3oBaHusl.

23. O0OpaieHre BEUBIET-IPEoOpa3OBaHMSI.

24. TlpunoxeHus BeiBIeTOB: (GUIBTPALIMS CUTHAJIOB.

25. IIpunoxeHus BeHBIETOB: YaCTOTHO-BPEMEHHOM aHAIN3 CUTHAJIOB

26. CriaxuBaroue 4acTOTHbIE (PUIBTPHI

27. YacTtoTHbIC (DUIBTPHI MOBBIIIICHHOW PE3KOCTH.

28. [lonaBienue MeprHOAMYECKOTO IIyMa.

OneHouHble CpeAcTBA Ui MHBAJIUAOB U JIMI] C OTPAHUYCHHBIMH BO3MO>KHOCTSMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAWBUAYAIBHBIX IICUXO()U3UYECKHX OCOOCHHOCTEH.

— mpu HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBbSI ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA 3K3aMCHE;

— IIPH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3YIbTATOB 00YyUEHHSI WHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCS UCIIOIH30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOJUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 37I0POBbSI
U WHBAIWAOB TNPOIEAypa OICHUBAHUS pPE3yJIbTaTOB OOYYECHHS MO JUCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipomienypa oneHHBaHUSI PE3yJbTATOB OOYYCHHS WHBAIWIOB U JIUI C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbsSI 110 JTUCIHMIUIMHE (MOIYJIO) MPENyCMaTPUBACT IPEIOCTABICHUE
uHpopManuu B ¢opMax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 370POBbSI M BOCIPHUSATHS
nH(bOpMaLINH:

Jlist muIL ¢ HapyIIEHUSIMH 3pEHUST:

— B eyaTHOU (hopMe yBETUYECHHBIM MIPUPTOM,

— B (hopMe DIEKTPOHHOTO JJOKYMEHTA.

Jlist TuIL ¢ HapyIIeHUsIMH CTyXa:

— B IIeyaTHou hopme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUJist U1 ¢ HapyIIEHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B [Ile4aTHOHU (opme,

— B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA.

JlaHHbBIN TIepeYeHbh MOKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa
oOyJaromuxcsi.

5. IlepeyeHb OCHOBHOII M JONMOJHMTEJLHOH Yy4eOHOH JMTepaTypbl, HEOOXOAUMMOI
AJIs1 OCBOEHMS IV CHUILIUHBI (MOIYJIA).

5.1 OcHoBHas JIMTEpaTypa:

1. 1. PyrkoBckas J[. HelipoHHbIe ceTH, T€HETHUECKHE aIrOPUTMBI M HEUETKHE CHUCTEMBI
[DnexTponnsiit pecype] / [I. PyrkoBckas, M. Ilununbckuii, JI. PyrkoBckuid. ; [lep. ¢ mombckoro
N.J. Pynunckoro. - 2-e u3a., crepeotun. - M. : I'opsyas nunus - Tenexkom, 2012. - 384 c. -
ISBN 978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanymkun A.W., HelipoHHbIE CeTH: OCHOBBI TEOpHH [DIEKTpOHHBIA pecypc| /
Fanymkwa AW. - M. : Topsgas muaus - Tenekowm, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

J1s ocBOGHUS TUCIUIUIMHBI HHBAJTUAAMH U JIMLIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH
3/I0pOBbsI MMEIOTCSl M3aHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JTanb».



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

5.2 JlonoiHUTeILHAS JIUTEPATypa:

1. 1. IlpuMeHeHNEe UCKYCCTBEHHBIX HEMPOHHBIX CETEH M CHCTEMbI OCTATOYHBIX KJIACCOB B
kpunrorpadguu [DnexkTpoHHbIi pecypc]| : monorpadus / H.U. YepssikoB [u np.]. - DneKTpoH.
naH. - Mocksa : @usmariut, 2012. - 280 c. - Pexxum gocryna: https://e.lanbook.com/book/5300

5.3. Ilepuoanyeckue u3IaHUA:
1. )Kypnan "BreruucnurenbHas MEXaHHKa CILIONIHBIX cpea’ http://www?2.icmm.ru/journal/

6. Ilepeuenr pecypcoB  HH(POPMALNHOHHO-TEIEKOMMYHUKALMOHHOW  ceTH
«/HTEepHEeT», HEOOXOAMMBIX JJI OCBOEHHS TUCIHMILIMHBI (MOLYJIs1).

1. O6pa3oBaTenbHbIi MaTeMaTudeckuii caiit Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTEeMaTHYECKUX ypaBHCHH. VY4ebHo-00pazoBaTebHas (busuko-
Marematudeckas OuOianoreka. DiekTpoHHas Oubiamoreka coaepkut DjVu- u PDF-daiiibt
y4eOHUKOB, y4eOHBIX MOCOOUI, COOPHUKOB 3aJad M YINPaKHEHUH, KOHCIEKTOB JIEKIHi,
MoOHOTpaduii, CHPaBOYHMKOB W JUCCEPTALMH IO MaTreMaTHKe, MexaHuke U ¢usuke. Bce
MaTepuaibl MPUCIaHbl aBTOPAMH W YWTATENIIMU WM B3SThl U3 HTEepHeTa (M3 WWW apXHBOB
OTKpBITOTO JocTymna). OcHOBHOW (OHI OMONMOTEKH COCTABIAIOT KHUTH, W3aBaBIIUECS
TpuaLath U Oosee et Haszan. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Undpopmanmonnsie  marepuansl  LleHTpa ~ KOMIBIOTEpPHOTO  MOJACITUPOBAHHSA
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. @enepanpabiii moptan  "Poccuiickoe oOpasoBanue". Katamor 00pa3oBaTebHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=viewlink&
cid=1314

7. MeTtoauyeckue yKazaHusi AJdsi OOy4arOIIMXCS 10 OCBOCHHIO MCUHMILIMHBI
(MonxyJis).

B kypce ucnonb3yrorces cieayronpe MeTo bl 1 GopMbl pabOTHI:

— nekuuu (4 yaca B HEZIEII0);

— nabopaTopHble 3aHATHS B KOMIIBIOTEPHOM Kjacce (4 yaca B HENENI0, BBITOJIHAIOTCS
3a/laHus Ha KOMIIBIOTEPAX U 00CYKIal0TCs OCHOBHBIE BOIIPOCHI IOMAIIHUX 33/1aHUM).

B ocBoeHuM IHUCHUIUIMHBI MHBAIUAAMM U JIMLIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
310pOBbs OOJIBIIIOE 3HAYEHHE HMEET WHAMBHyallbHas yueOHas pabora (KOHCYNbTAllUH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTtepuara.

I/IHI[I/IBI/II[yaJ'IBHI:Ie KOHCYJIbTalUM 10 HOpPCAMETY ABJIAIOTCA Ba’XHBIM q)aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3aUU OOYUYEHHs] U YCTAHOBJIEHUIO BOCIUTATENIBHOTO KOHTAKTA
MCXKAY NOpeunoJaBaTciicM H 06y‘-IaIOHII/IMC$[ HHBAJIMAOM WJIHA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX NPH OCYIIECTBJICHUHU
00pa30BaTeJbHOI0 NMPOoLEcca Mo AUCHUILIHHE (MOYJII0).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— KomnbroTepHoe TecTupoBaHUe IO UTOTaM U3y4YeHUS pa3/ieioB JUCHUTUINHBL

— IIpoBepka 1oMalIHUX 3aJaHUM.

— Mcnonbp3oBaHue 37€KTPOHHBIX MPE3EHTALUI TP TPOBEICHUH MPAKTUYECKUX 3aHATHI.

8.2 Ilepeyennb HEOOXOIMMOT0 MPOTPAMMHOTO0 O0ecTiedeH s,
1. OnepanmonHnas cucrema MS Windows.
2. Matlab.

8.3 Ilepeuenb MH(POPMAIMOHHBIX CIPABOYHBIX CUCTEM:
1. Dnexrponnas oubmuoreunas cucrtema 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. VudpopmannoHHO-aHATUTHYECKHE MAaTepHAalIbl M0 MapaUIeIbHBIM BBIYUCICHUSIM. —
URL: (http://www.parallel.ru)

9. MarepuajbHO-TeXHHYecKass  0a3a, HeoOXoauMasi /JIsl  OCYIIECTBJICHUSA
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJII0).

MaTepI/IaJ'IBHO-TeXHI/I‘ICCKOG obecneyenne JUCHUITIIMHBI

Ne Bua pabor
(MOJyJIsT) U OCHAIICHHOCTD
1. JlekuunonHble 3aHsATHA | JICKIIMOHHAsE —ayAMTOpHWs, OCHAIICHHAS IPE3CHTAlMOHHON
TEXHUKOM  (IIPOEKTOp, OKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM TMPOrpaMMHBIM obecrieueHneMm (Microsoft
Office PowerPoint, Matlab, Python).
2. JIaGopaTopHbie JlaGoparopusi, = YKOMIUIGKTOBaHHAs  CICIUAIU3UPOBAHHON
3aHATHS MeOelnpl0 ¥ TEXHWYECKMMHU CpEACTBAaMH OOY4YEeHHS U
COOTBETCTBYIOIIMM MpPOrpaMMHBIM obOecnieuenuemM (Matlab,
Python).
3. CamocrosTenpHas Kabuner s camocTosTenbHOW paboThI, OCHAIIECHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO TOJKJIFOUEHHS K

cetu «VHTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUA U
00€CIEeYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYI HH(OPMaIMOHHO-
00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.



http://www.parallel.ru/

