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1 Ieau u 321244 U3YYeHUs] TUCHHUILIMHBI (MOIYJISA).

1.1 Iles1b 0OCBOEHMSI AN CHMILJIMHBI.

Henp wm3yuenus ucuuiuiiHbel «BBeneHwe B TiyOOKoe oOydeHHe» 3aKiIouaeTcs B
OCBOCHHMHU KJTFOUEBBIX MOHATHI B IIyOOKOM OOY4YEHHH, a TaKXKe UX MPUMEHEHUS il 00paboTKu
U(POBBIX TAaHHBIX U H300paKEHUH.

1.2 3apauu AMCHUNIMHBI.

W3yueHre BO3MOXKHOCTEH OCHOBHBIX METOIOB 1 aJITOPUTMOB B TITyOOKOM OOYyUSHHH.

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

HMucuunnuna «BBenenue B riyOokoe 0O0ydeHHME» OTHOCHTCS K BapUaTUBHOM 4YacTH
MaT€MaTH4E€CKOT0 M E€CTECTBEHHOHAyYHOI'O0 M[MKJIA JHUCHMIUIMH M HMMEET JIOTMYECKYI |
COJIEPKATENBHO — METOJUUYECKYI0 B3aUMOCBSA3b C JUCLUIUIMHAMU OCHOBHOM 00pa30BaTENbHOM
IIPOrPaMMBL.

Marepunan Kypca NpelHa3HA4eH JUIsl MCIOJIb30BAHMS B JUCLUIUIMHAX, CBSI3aHHBIX C
aHAJIM30M JJaHHBIX, B TOM YHCIIE JJIs PEIICHUs 3a/lad MEXaHUKH U MaTeMaTH4eCKON (PU3UKH.

1.4 IlepedyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHMs 1O JMCHUILJIMHE (MOAYJIIO),

COOTHECEHHBIX € IIJIAHUPYEMbIMHU pe3yJbTaTaMH 0CBOeHHUs1 00pa30BaTeIbHON NPOrpaMMbl.

N3yuenune nanHoi yaeOHON TUCIMTIUIMHBI HAIIPaBJIeHO HA POpMUPOBAHUE Y OO YIAFOIITIXCSI
CHEAYIONIUX KOMIETEHIINH:

Kon 1 HaMeHOBaHME HHAUKATOpa Pe3ynbTaThl 00y4eHHUs IO TUCIUILINHE
JIOCTUKEHUSI KOMIIETEHLUU

OIIK-1 — CnocoGeH HaxomuTh, (POPMYJIHPOBATHL W pelIaTh AKTyalIbHble W 3HAYUMbIE MPOGJIEeMBI
(pyHAaMeHTaJbHON MaTeMaTHKH M MEXaHHKH C TIOMOLIbI0O HEHPOHHBIX ceTei

NOIIK-1.1. Bnaneer | 3Haer anropuTMbl 00y4eHNsT HEHPOHHBIX CeTeH, MOJIEIH HEUPOHHBIX
CIIOCOOHOCTBIO CO3/1aBaTh U MCCIEIOBATh | CETEH.
HOBBIC MaTeMaTHYECKUE Mozenu | YMeeT KOHCTPYHpOBaTh HEHPOHHBIE CETH, 00yJaTh HEHPOHHBIE CETH.
SBICHUH PEAbHOTO MHpa, Cpell, Tel W | BiameeT MpakTHYECKMMH HaBBIKAMH HEHPOCETEBOH 00paboTKh
KOHCTPYKIUH 00X 00bEMOB MMPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX.

IIK-1 — Cnioco6eH (popMyTHpPOBATH M peliaTh aKTyaJbHble H 3HAYMMbIe 32124 GyHIaMeHTATbHON U
NMPUKJIATHOI MaTeMATHKHU ¢ MOMOIIbIO HEliPOHHBIX ceTeil
3HaeT apXUTEKTypy KIACCHYECKUX HEHPOCETEBBIX MOIENEH.
YMeer npuMeHSTh HEHPOHHBIE CeTH I PEeIIeHHs MPUKIIaIHBIX
3a/a4.
Bianeer HaBBIKAMH MOJIEIMPOBaHUS HEHUPOHHBIX ceTen,
TEXHOJIOTHUSIMU TIPUMEHEHHUS] MaTeMaTHIECKUX.

HIIK-1.1 — VYmeer wucnoiab30BaTh
MaTeMaTU4ecKhe MOJICId W TPUMEHSTh
YHCJIEHHbIE METO/bl pEIIeHHs 33/1a4 B
€CTECTBEHHBIX HayKaX

2. CTpyKTYypa U coJep:KaHHue TUCHUINIUHBL

2.1 Pacnipenenenue TPyA0EMKOCTH JUCIHUILIMHBI 10 BUIaM PadoT.

OOmiass  TpydOEMKOCTh JUCHMIUIMHBI  cocTaBiuser 2 3ad.en. (144 gacoB), wux
pacnpejesieHue o BuaaM padoT MPeICTaBICHO B Ta0OIHIIE

Bunst pabor Bcero ®Dopma o0yueHus
qacoB OYHO- 3a04Has
ouHas 3a09Has
8 _ _ _
cemMectTp cemMecTp ceMecTp Kypc
(dacer) (dacer) (dacer) (gacer)
KonrakTHas pagora, B TOM YHCJIe: 38,2 38,2
AyauTOpHBIE 3aHATHSI (BCEr0): 34 34
3aHATHS JIEKIIMOHHOT'O TUIIA 16 16
J1a00paTOpHBIE 3aHATHS 18 18
HNnas konrakTHasi padora: 4,2 4,2
KoHTpOJIb caMOCTOSATENBHON PabOThI 4 4
(KCP)
IIpomexyrounas arrecramus (MKP) 0,2 0,2




CamocrosTenbHasA padoTa, B TOM
4yHuCJIe:

48

57,8

Koumponvuas paboma

Camocmosmenvroe usyyeHue pazoenos,
CamMono02omosKa (npopabomka u
nOGMOpeHUe NeKYUOHHO20 Mamepuand 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
TPYI0EMKOCTH

qac.

108 108

B TOM YHUCJI€
KOHTAKTHasdA
padora

38,2 38,2

3a4. e 2 2

2.2 CTpyKTYypa AMCHUTIJIHHBI:
Pacnpenenenne BumoB yaeOHOM pabOTHI 1 UX TPYAOEMKOCTH T10 pa3zieaM JUCIUTUTAHBL.
Paznenbr quctuminebl, u3ydaembie B8 ceMmecTpe (oyras ¢popma)

KomnuectBo yacos
Bueaynur
Ne HaumeHoBaHue pa3/ienos (Tem) AypuTopras opHast
Bcero pabora
pabora
J] I3 JIP CPC
1 HckyccTBeHHble HelipoHHbIE ceTy. IlocTpoenus cetell pa3inMuHoOn 29 4 6 8
) APXUTEKTYPHI.
2 lgg:;mﬂ U aJTOPUTMBI OOYYEHHS UCKYCCTBEHHBIX HEHPOHHBIX 28 4 8 10
3. Paauanbhble Ga3ucHbIe ceTH U camoopranm3ytomuxcs LVQ-ceru. 30 8 15
4. PexyppeHTHBIE HEHPOHHBIE CETH. 238 | 2 8 15
UTOI O no pazoenam oucyuniuHwl 101,8| 16 32 48
Kontpons camocrosrensHoii padotsr (KCP) 35,7
[Ipomexyrounas arrecranus (MKP) 0,3
IToaroroBka K TEKyIeMy KOHTPOIIO -
O61m1ast TpyoO0EMKOCTB 110 AUCIUILIHHE 144
[Mpumeuanue: JI — nexnum, 13 — npakruyeckue 3anstus / cemunapsl, JIP — maboparopHbie
3aHATHA, CPC — CaMOCTOMATCIIbHAasA pa60Ta CTYACHTa
2.3 Conep:xaHue pa3/iesioB THCIUIIHHBI:
2.3.1 3auaTus JeKImHOHHOr0 THIIA.
®dopma
HaunmenoBanue
Ne Coneprxanue paznena TEKYLIETO
paszaena
KOHTPOJIA
1 2 3 4
1. |HckyccTBeHHbIE Lens 1 331291 AUCUUITIMHEI, €€ POJTb U MECTO B 00IIEH PI3

HEHUpPOHHBIE CETH.
ITocTpoenus cereit

Ppa3IUYHON apXUTEKTYPHIL.

CHCTEeMe MOATOTOBKH crienranncTa. Opranu3anys HaMsaTH B
KOpE 4eTI0BEYECKOro Mo3ra. Mozenu BU3yalbHOTo
BocnpusATHs. LleHTpanpHas HepBHAs CHCTEMA.

Mogenu UCKYCCTBEHHOIO HEMPOHA.

@DyHKINY aKTHBALIH.

Buner ¢pyHKIIMM aKTHBAIMK (CUTMOHMJATbHAS,
rUIepOoIIecKas, Hoporopas) HEHPOHHBIX CETEH ¢ TOMOIIBIO
HarnpaslieHHBIX rpadoB. O0ydenue ¢ yuurenem. O0ydenue ¢
noakpersieaneM. O0ydenue 6e3 yanrens.




Crienuukarvst QyHKIIAN aKTUBAIAHN C YIETOM BXOITHBIX
JTAHHBIX.

MeTozb! 1 alITOPUTMEI
00yueHuns
HCKYCCTBEHHBIX
HEHPOHHBIX CeTel.

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop cpencts mis
CO3/IaHUsI, MHUIMAIN3aLIH, 00Y4EeHNUs, MOJICTTMPOBAHHUS 1
BH3yanuzanuu cetd. CeTr IpsiMOro pacripoCTpaHeHHsI.
PexyppentHble cetn. OOyueHne HeHpoHHBIX ceTeil. O0ydeHue,
OCHOBaHHOE Ha KOppeKIuH omudok. O0y4deHne Ha OCHOBE
namsari. O0ydenne Xe60a. MaremaTiuueckue MOJIEIH
npeUIoKeHHOro Xe600oM MexaHn3Ma MoJu(UKaAIN
CHHaMNTHYeCKO| cBs3u. KoHKypeHTHOE 00yueHue. OOyueHue
Bonpumana.

PI3

PamuanbHbie Oa3UCHBIC
CCeTH U
CaMOOPTAHU3YIOIHXCS
LVQ-cetn.

PamuansHbie Oa3ucHBIC ceTH O0IIero BUIa. APXUTEKTYPHI
paauaNbHBIX 0A3UCHBIX HEHPOHHBIX CETEW O0IIEero BUaa u
CrenraNTbHbIe (D YHKIIMH JUTS X CO3JaHU U aBTOMATHYECKON
HACTPOMKH BECOB U CMEIICHUH.

Teopema Kosepa o paznenumoctu MHOXeCTB. Paznendromnias
CIIOCOOHOCTB IMOBEPXHOCTH. 3a7a4a MHTEpIOIAIuK. Teopust
peryispusanun. PaguansHeie 6asucHbie cetr THma PNN.
Pemenne 3anau knaccudukanyy Ha OCHOBE MOJICYETA
BEPOATHOCTHU

MIPUHAJIEKHOCTH BEKTOPOB K pacCMaTpUBaEMbIM KJIaccaM.
[IporHo3upoBaHus BpEMEHHBIX PSIO0B, KIaCCUPHUKAIINAT U
cucremsl yrpasieHus. Camoopranusyromuxcs LVQ-cern.
ApPXUTEKTYpbl CAMOOPTaHU3YIOLIUXCSl HEPOHHBIX ceTel THIa
LVQ u cienmansHble GQyHKIMH AJs1 UX CO3/IaHHSI, HACTPOHKH
BECOB U 00yueHus. BapuaHThl caMOOpraHU3yIOIUXCS KapT.
AnantuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOIIecs KapThl
JUI CHIMBOJIBHBIX CTPOK. CaMOOpTraHN3YIOIHECS

peanusyoIie
CaMOOPTaHU3YIOLINECS KapThL

PI'3

Pexyppenrtabie
HEUPOHHBIE CETH.

PexyppenTHsle HelipoHHbIE ceTr DnMaHa. [loctpoenus cereit
yIIpaBIIeHUs IBIKYyIUMUCS o0bekTamu. [locTpoenus cucrtem
TEXHUYIECKOTO 3PEHHS U PELICHUS JPYrUX JUHAMHYIECKUX
3amayva. [locTpoenue HelpoHHOM cetn kiaacca RAAM.
Vcrionb3oBaHue ceTH AT CKATUS U IIN(PPOBAHUS
uHdopmMarmm.

PI'3

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO THITA HE IPEYyCMOTPEHBI.

2.3.3 JIabopaTopHbIe 3aHATHA.

Hanmenosanue
pazzaena

TemaTrka NPaKTHYECKUX 3aHSTUH
(ceMHrHApOB)

dopma TeKyIIEro
KOHTPOJISI

2

3

4

HckyccTBeHHBIE
HEHUPOHHBIE CETH.
IToctpoeHnus cereit
paznuyHOM
APXUTEKTYPHI.

Henp 1 3agaun TUCIUTITAHEL, €€ POJIb M MECTO B 00IIeH
CHCTeMe IMOATOTOBKH criennanucta. OpraHu3amns naMsTi B
KOpe YeT0BEYeCKOro Mo3ra. Moaenu BU3yarbHOTO
BocripusTHs. LleHTpaapHas HepBHAS CHCTEMA.

Mopnenu UCKYyCCTBEHHOTO HEHpOHa.

DYHKIMK aKTUBAIUH.

Bunp! GpyHKIINN aKTHBAUH (CUTMOWAATBHAS,
rurepOoIuIecKas, IoporoBas) HeHpOHHBIX CETEH C TOMOIIIBI0
HampaBleHHBIX TpadoB. OO0ydenue ¢ yunreneMm. OOydeHne ¢
nogkpervieareM. OOydeHne 0e3 yIuTens.

Criermnrkanys GyHKIAN aKTUBAINH C YIETOM BXOIHBIX
JIaHHBIX.

IpoBepKa
JIOMAIIHET O
MPaKTHIECKOTO
3a71aHUs

MeTo/1bI ¥ AJITOPUTMBI
00yJeHUS
HCKYCCTBEHHBIX

HckyccTBeHHBIE HEHPOHHBIE CETH. APXUTEKTypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeid. Habop cpencts mis
CO3/IaHUsI, THULIMATI3aINH, 00 yIeHI, MOJICTTMPOBAHNS U
BH3yanu3anuu ceTd. CeTH IPsIMOro pacrpOCTPAHCHUSL.

MpOBEpKa
JIOMAITHET O
MIPAKTHYECKOrO




HEHPOHHBIX CEeTEel.

Pexyppentabie cetn. O0y4ueHre HEHPOHHBIX CeTEH.
OOy4enue, ocHOBaHHOE Ha KOppeKIuy ommook. O0ydyeHue Ha
ocHoBe amsaTH. O0yueHne Xe6ba. MaTeMaTH4ecKue MOJIEITH
MIPEATIOKEHHOro Xe000M MexaHn3Ma MoIu(UKan
cuHanTu4deckoi csi3u. KonkypentHoe oOydenne. O0ydeHne
Bonenmana.

3aJaHuA

3. |PaguanbHbie 6a3ucHBIC
CeTH U
CaMOOPTaHU3YIOIIHXCS
LVQ-cetn.

PagnanbHble Oa3ucHBIE ceTH 00IIero Buaa. ApXUTEKTYpHI
panuanbHBIX 0a3UCHBIX HEWPOHHBIX ceTeil 00IIero Buaa u
crienagbHble (YHKIMH JJISl KX CO3AaHMs 1 aBTOMAaTHUECKOM
HAaCTPOMKHU BECOB M CMEILEHUH.

Teopema Kosepa o paznenumoctu MHOXeCTB. Paznendromas
CIIOCOOHOCTB IMOBEPXHOCTH. 3aja4a HHTepnosuuu. Teopus
perymsapuzanun. Panuansaeie 6azucHsle cetr Thna PNN.
Pemenne 3amau knaccugukanuy Ha OCHOBE MOJCUETa
BEPOSITHOCTH

MPHUHAATIEKHOCTH BEKTOPOB K paCCMaTPUBAEMBbIM KJIaccaM.
[Tporuo3upoBaHusi BpEMEHHBIX PSIOB, KilacchuuKaims 1
cucremsl yrpasineHua. Camoopranusyroomuxcs LVQ-ceru.
ApPXUTEKTYpbI CAMOOPTAHU3YIOIIUXCSI HEUPOHHBIX CeTel TUIa
LVQ u criermanbHbie GYHKIMH TS UX CO3JaHUs, HACTPOUKH
BECOB 1 00yueHus. BapuaHThl caMOOpraHu3yIOIUXCs KapT.
AnantuBHBIE TeH30pHBIE Beca. CaMOOpraHU3yIOIIecs KapThl
JUIS CHMBOJIBHBIX CTPOK. CaMOOpraHu3yroIuecs
peanmsyromue

CaMOOPTaHH3YIOUTHECS] KapThl.

MpoBepKa
JIOMAIITHETO
MPAKTUIECKOTO
3aJaHus

PexyppeHTHBIE
HEUPOHHBIE CETU.

PexyppenTtHble HelipoHHbIe ceTy DnMana. [locTpoenus cereit
yhpaBJICHUA ABKYITUMHUCS OG’I)CKTaMI/I. HOCTpOGHI/IH CUCTEM
TEXHUYECKOT'0 3pCHUSA U PCIICHUA APYTUX TUHAMHUICCKUX
3anayva. Iloctpoenue HelpoHHoOM cetn kiaacca RAAM.
Hcnonp3oBaHue CeTH U1 CKATUS U IIH(PPOBAHUSA
uHpopmarmm.

MIpoBEpKa
JIOMAIITHET O
MIPAKTUIECKOTO
3aJaHHS

2.3.3 llpumepHas
Kypcosie paboTbl

TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
HE MPETYCMOTPEHBI YIEOHBIM IIJIAHOM.

2.4 TlepeueHb y4eOHO-METOHYECKOT0 00ecriedeHHs I CAaMOCTOATEILHOIH padoThI

00y4aroIuXcs Mo JUCHH

IinHe (MOIYJII0)

[epedeHp yueOHO-METOANYECKOr0 00ECIIeUEHNS JUCLUILINHEI I10
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITEIBHON paboThI
1 [IpopaboTka u moBTOpeHue |OHaatin-nexyuu Kypca « Qucnennvie memoosl peuleHus ypasHeHUul 8 4acmHbixX
JIEKIIMOHHOTO MaTepHana u |npou3eo0nvixy. — Mockosckuil usuxo-mexuuvecku uncmumym. — URL:
Marepuaia yacOHUKOB https://intuit.ru/studies/courses/1181/374/lecture/8795
yaeOHBIX TOCcOOHi
2 |IlogroroBka K 1abopaTopHBIM |Memoouueckue — yKa3auus N0 GbINOJHEHUIO  1AOOpAMOpHLIX — pabom,
3aHATHAM ymeepawcoennvle Ha 3acedanuu xageopvl meopuu QYHKyuli axyirsmema
Mmamemamuxu u komnstomepuwix Hayk PIBOY BO «Kyol'Vy, npomorxon Ne7
om 18.04.2019 .
3 | HoaroroBka k KOJUIOKBUYMY |Memoouueckue — yKa3auusi NoO  6bINOJHEHUIO — 1AOOPAMOpHLIX — pabom,
ymeepowcoennvie Ha 3acedanuu Cosema 3KOHOMUYECKO20 aKyrbmema
@I'BOY BO «KyoI'Vy, npomokon Ne§ om 29.06.2017 e. Pexcum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BeimonHeHue pacuetHo- | Memoouueckue ykazanus no bINOTHEHUIO PACYEMHO-2PadUUecKux 3a0anul,
rpadudeckux 3alaHuid U |ymeepoicoenHvle Ha 3acedanuu Cogema IKOHOMULECKO20 (aKyibmema
KOHTPOJIBHBIX padoT DI'EOY BO «KyoI'V», npomokon Ne8 om 29.06.2017 2. Peoicum 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 MaTepuanbl s CaMOCTOSATENBHOW paboThl OOydaromuxcs u3
YHUCJia MTHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrasistorces
B (hopMmax, alaTUPOBAHHBIX K OTPAHMUYCHHUSM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUist U1 ¢ HapyIIeHUsIMU 3pEHUS:

— B [I€YaTHOW (hopMe yBEITMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO JIOKYMEHTA,

— B ¢popme ayanodaiina,

— B miedaTHO# hopme Ha s3p1ke bpaiis.

JInst AL ¢ HapyleHUs MM CIyXa:

— B TeyaTHOU dopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

J171st TUIT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO arapara:

— B mIe4aTHoOu hopme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTAa,

— B (hopMme ayauodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydarommxcsl.

3. Oo0pa3oBaTeibHbIe TEXHOJOIHH, NMPHUMeHsieMble NMPU OCBOEHHH THCIHHIIHMHBI
(Momy.Jist)

B xome wW3ydeHHsS JHUCHUIUIMHBI IPEIYCMOTPEHO HCIOJL30BAHUE  CIICIYIOIIAX
O6p330BaTeJ'II)HBIX TEXHOJIOTUH: JICKOWHU, MPAaKTUYCCKUC 3aHATUSA, TMOATOTOBKA ITHCHMCHHBIX
AHATMTHYECKUX padoT, caMOoCTOsITeIbHAs paboTa CTYICHTOB.

KoMrereHTHOCTHBI MOAXOM B paMKax NpPENnojaBaHUs IUCHUIUIMHBI DPEaTu3yercs B
UCIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJOTUH M AaKTUBHBIX METOJOB (MPOEKTHBIX METOIUK,
pazbopa KOHKPETHBIX CUTYallUii) B COUYETAHNUHU C BHEAYIUTOPHOU pabOTOM.

NudopmanrionHble  TEXHOJOTMM, MPUMEHSEMble TMpPU  HU3YYEHUH JAUCLUUILIIHMHBL:
UCIOJIb30BaHWE  HMH(POPMAIMOHHBIX  PECYypCcOB,  JOCTYMHBIX B  HMH(QOPMAIOHHO-
TEJIeKOMMYHUKALIMOHHOW ceTH MIHTepHeT.

AnantuBHble 00pa30BaTEIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3yYECHUH JUCIUILTIHBI
— JUIsl JIMIl C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IPEAYCMOTpEHa OpraHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4. OueHOYHBIE CpeICTBA /ISl TEKYIIero KOHTPOJISI yCIIeBAeMOCTH M MPOMEKYTOYHOM
arrecTaluu

OneHouHble cpejacTBa IpeaHa3HaueHbl JUIsl KOHTPOJS M OLIEHKM 00pa3oBaTelIbHbBIX
OOCTHKEHUH  OOy4alomMxcs,  OCBOMBLIMX  INpOrpaMMy  y4eOHOH  JMCHMIUINHBI
«Mamemamuueckue 0OCHO8bL MEMOOA KOHEUHBIX NIEMEHNO8Y.

O1neHoYHBIE Cpe/ICTBA BKIIKOYAET KOHTPOJbHBIE MaTepUaibl JUIsl MPOBEJICHHUS TeKYyLIero
KOHTPOJIsI B (QopMe mecmosvix 3a0anull, PA3HOYPOBHEBbIX 3A0AHUL, OMYemo8 No
UHOUBUOYATILHBIM U paCYemHO-2pagpuyeckum 3a0anusm W TIPOMEKYTOYHOH aTTecTaluM B
(dopme BOIPOCOB M 3a/1aHUI K 3a4eTy.

CTpyKTYypa OLICHOYHBIX CPEACTB IJIsl TEKYLIeH M IPOMEeKYTOYHOM aTTeCTAlMHU

Kona n HaumenoBanue HanMeHoBaHME OLIEHOYHOT'O CPENICTBA
No PesynbraTel 00y4eHus
HHIMKATOpa N [Ipomexxyrounas
wn (B coorBercTBHM C 1. 1.4) Texyrmmii KOHTPOIH
(B coorBercTBuH C 1. 1.4) aTTeCcTalus
NOIIK-1.1. Braneer 3Haer Pr3 Bonpoc na
1 CIOCOOHOCTBIO (hyHIIaMeHTaTEHBIE 3aueme
CO3/1aBaTh U MaTeMaTHYECKHE 1-5
HUCCIEN0BATh HOBBIE OCHOBBI  COBPEMEHHBIX




MaTeMaTH4eCKUe METO/bI aHaJIN3a
MOJENHU SIBJIEHUI CHUTHAJIOB u
peanbHOTO MHpa, cpell, | HM300pakKeHHH.
T€JI U KOHCTPYKLIMI
HOIIK-1.1. Bnageer | Ymeer BBIOUpaTh, | PI3 Bonpoc na
CIOCOOHOCTBIO peanu30BBIBATH T 3aueme
CO3/1aBaTh U MOAU(MUIMPOBATH 1-19
HCCIIEI0BaTh HOBBIE MOJIXOMAIIAE  CITOCOOBI
MaTeMaTHu4ecKue peleHus
MOJICIIH SIBJICHUN IIOCTaBJICHHOMI
peanbHOro MUpa, Cpell, | MPUKIAJHON 3ajaud, B
T€J1 U KOHCTPYKLIMI YaCTHOCTU
HCII0JIb30BaTh
COBPEMEHHbBIE
MaTeMaTU4YeCKue
METOBI i1 00paboTKH
CUTHAJIOB  Pa3InYHOU
TIPUPOJIBL.

HOITIK-1.1. Bnaneer Brnaneer HaBeIKamu | PI3 Bonpoc na
CIIOCOOHOCTBIO aHajiu3a METO10B 3aueme
cO37aBaTh U 00pabOTKH CHUTHAJIOB C 1-19

HCCIIEN0BATL HOBBIE TOYKHA 3peHUs
MaTe€MaTU4YECKHUe AJICKBATHOCTHU ux
MO SBICHUI MIPUMCHCHHUA K
peasbHOro MUpa, cpet, | PEUICHHIO  KOHKPETHOM
TE€J U KOHCTPYKLIUH MIPUKJIATHON 3a1a4u.
UIIK-1.2 — YMmeer 3HaeT OoCHOBHBbIC MeTonbl | PI73 Bonpoc na
nepeaBaTh pe3yibTaThl | MaTeMaTHYCCKOro u 3aueme
NPOBE/ICHHBIX KOMIIBKOTEPHOI'O 1-19
TEOPETUYECKHX U MOJICTMPOBAHUS 1St
TNPUKITATHBIX peuicHus 3a1a4
HUCCIICOJOBAaHHUHU B BUC MCXaHUKH.
KOHKPETHBIX IPEAMETHBIX
PEKOMEHOAIINA B
TEPMHUHAX MIPEAMETHOU
obactu
UIIK-1.1 — Ymeer 3naer ocHOBHBIC | PI73 Bonpoc na
HCIIONIB30BaTh TIPUEMBI 00paboTKH 3aueme
MaTeMaTHIECKUE CUI'HAJIOB u 1-19
MOJIENH M IPUMEHATh | H300paKeHUi
YU CJICHHBIE METOJbI
peuieHus 3anay B
€CTECTBEHHBIX HAyKax
UIIK-1.1 — YMmeer Ymeer  wucnone3oBath | PI3 Bonpoc na
HCIIOJIB30BaTh 3HaHHUA COBPEMEHHOI'O 3aueme
MaTeMaTHYeCKHUe MaTeMaTH4eCKOro 1-19
MOJCIH U IPUMCHSATh anrapara Ui peiCHUs
YU CJIEHHBIE METOJIbI MaTeMaTHUYECKUX 51
peuieHud 3agad B IIPUKJIAIHBIX 3aJa4,
€CTECTBCHHBIX HAyKax | CBA3aHHBIX c
00pabOTKOW  CHUTHAJIOB
pa3IMYHON NPUPOABI
UIIK-1.1 — YMmeer Bnaneer HaBblkamu | PI73 Bonpoc na
HCIIOIB30BaTh MPUMEHEHUS 3HAHUHN U3 3aqueme
MaTreMaTU4YECKUue COBpPEMCHHOI'O 1-19
MOJEIIH U IPUMEHATH MATEMATUYCCKOI'O
YU CIJIEHHBIE METOJIbI arrapara,




pelieHus 3anay B HEOOXOIMMBIX IS
€CTECTBEHHBIX HayKaxX 00paboTKH W aHaM3a
CUTHAJIOB  Pa3JIM4HON
TIPUPOIBI

4. OueHo4YHbIe CPeACTBA ISl TEKYero KOHTPOJISA yCIIeBAeMOCTH W IIPOMEeKY TOUHOM
aTTecTaluu.
4.1 ®oHp OLEHOYHBIX CPE/ICTB VISl NPOBeeHUs TEKYIero KOHTPOJIs.
IIpumepHbIii nepeveHb 3aJaHNH U KOHTPOJIbHBIX BOIIPOCOB

1. [IpuBenure hopmyIsl mpsimoro u odparHoro mpeodpazoBanusi Dypoe.

2. [Tepeuncnure ocCHOBHBIE CBOMCTBA ITpeoOpazoBanus Dypoe.

3. CdopmynupyiiTe onpeenieHrne 1 OCHOBHBIE CBOMCTBa (hyHKIIMU-0KHA. [IpuBenute
MIPUMEPBI.

4, KaxoBa mmpuna okna y pynkauu ['abopa?

o. DopMyIHpOBKa U JOKa3aTeabCcTBO TeopeMbl KorenbHrkoBa-1lleHHOHA.

6. BriBenuTe npaBuia BerunciaeHus npeoodpazoBanus Oypre GyHKIUH, MOTYUEHHBIX
13 HEKOTO-pOM 3a/laHHON (DYHKIIUU CIBUTOM W/WUJIH PACTSHKEHHUEM.

1. Chopmynupyiite ycnoBusi, KOTOPbIM JOJDKHA YIOBJIETBOPATH (DYHKIUS, YTOOBI

CUMUTATHCS Ma-TEPUHCKUM BEIBIIETOM JIJIsl HETIPEPHIBHOTO BeliBIeT-ipeoOpa3zoBanus? [lpusenure
MIPUMEPBI.

8. Chopmynupyiite onpeeneHue HerpepbIBHOCTH 10 ['enbaepy.

9. Kak Bnuser Hanmuyue TOuyek pas3pbiBa MEPBOrO poja y 3aJaHHOM (YHKIMHM Ha
yObIBaHHE €€ BeHBIIET-TIpeoOpa3oBaHms?

10. [IpuBenuTe mpuMepsl, MO KpailHEH Mepe, TBYX MaTEPUHCKUX BeiBIEeTOB. KakoBbl
WX CBOMCTBA B YaCTOTHO-BPEMEHHOM 001acTH?

11.  Kakoe MHUHHMalbHOE KOJHWYECTBO HOPMAJIBHBIX MOJ CYLIECTBYET B TPEXMEPHOM
YIPYroMm cioe?

12. Cdopmynupyiite Oaszupyromuiics Ha mnpeoOpazoBanuu Dypbe anroput™m s
OIIpEIETICHUS BOJHOBBIX YNCET HOPMAIBHBIX MO/ ITO SKCIIEPUMEHTAIIBHBIM BOJTHOBBIM CUTHAJIAM.

13. Anroput™mbl (pUIBTpallMK CHUTHAJIOB, COJAEPXKAIIUX IIYMbl, HA OCHOBE BEWBIIET-
npeoOpa3oBaHMMA

4.2 ®oH/1 OLEHOYHBIX CPEACTB /15 IPOBeJeHUsI IPOMEKYTOUYHOM aTTecTALHM.
IIpuMepHBIii IepeYyeHb BONIPOCOB K 3a4eTy
Cursassl ¥ CUCTEMBI.
O060061ménHbIe PYHKIIUU U TEOPUS PACTIPEICIICHHA.
CaépTka.
OproroHanbHble CUrHANBI U 00001EHHBIE psiibl Dypbe.
IIpeo6pazoBanue Pypbe U CHEKTP CUrHAJIA.
Teopema KorenpH1koBa.
YacToTHO-BpEeMEHHAas JIOKAIU3aIMsL.
JuckpetHoe npeodpazoBanue Dypoe.
PexkoHCTpyYKIIUS TUCKPETHO 3aJJaHHBIX CUTHAJIOB.
0. Z-npeobpa3zoBanue.
11. beictpoe npeobpazoBanue Dypre.
12. Knaccuduxanus ¢puibtpos. [TonocoBbie GUIBTPHI.
13. QunpTp “cronb3siIee cpeaHee”.
14. Sinc-punbTpsL
15. KonctpynpoBanue (pUIbTPOB C HOMOIIBIO HHTETPAIbHBIX PE0Opa30BaHUIL.
16. PexypcuBHbIe (UIBTPBHIL.
17. ®unbTpel YeOsieBa, barTepBopTa 1 3;IMNTHYECKHH QUITBTD.

RBoOoo~Noa~wWNE




18. Dmmuntrueckuii GpunbTp U GunsTp beccemns.

19. Ilpunnun vHeonpeaenennocty I eizendepra. YacToTHO-BpeMEHHAs JIOKATHA3ALHSL.
20. Oxonnoe npeodpazoBanue Pypoe. OCHOBHBIE CBOMCTBA.

21. HenpepoIBHOE BeiiBneT-mipeodpazoBanue. OnpeeneHne 1 OCHOBHbBIE CBOWCTBA.
22. ®opmyna [Inanmepens i BeHBIeT-IpeoOpa30OBaHMS.

23. OOpaieHue BelBIIeT-IPeoOpa3oOBaHHUsL.

24. TTpunoxeHus BEHBIICTOB: (DMIIBTPAIIUS CUTHAJIOB.

25. [TpunoxeHus BEHBIIETOB: YaCTOTHO-BPEMEHHOH aHAIIN3 CUT'HAJIOB

26. Criia)xuBaromue 9acTOTHBIEC (PHIBTPHI

27. YacToTHbIE (PUIBTPHI TOBBIIIEHHON PE3KOCTH.

28. IonaBieHne MEPUOANIECKOTO MIyMa.

OrneHOUYHBIC CPENCTBA JUIS WHBAIWIOB W JIMI[ C OTPAHWMYCHHBIMA BO3MOKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHIAUBUAYAITbHBIX TICUX0()U3HUECKUX 0COOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIWJAaM W JIMIaM C OTPAaHHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS JAOMOJHATEIIEHOE BpEeMSI JUTSI IIOATOTOBKH OTBETA HA DK3aMEHE;

— IIPY MPOBEJICHUH TPOIICTYPHI OTICHUBAHUS PE3yIbTATOB OOYUICHUS WHBAIHMJIOB U JIHII C
OTPaHWYEHHBIMH BO3MOIKHOCTSIMH 3JI0POBbSI TIPEIYCMATPHUBACTCS HCIIOIH30BAHUE TEXHUYICCKHIX
CPEICTB, HEOOXOUMBIX UM B CBS3H C UX WHIUBUAYATBHBIMH 0COOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH TSI OOYJArOIIUXCS ¢ OTPAaHUICHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS
W WHBAIUAOB TMpOIeaypa OICHUBAHUSA pPE3yIbTaTOB OOYYCHHS TIO JUCIUIUIMHE MOXET
MIPOBOJIMTHCS B HECKOJIBKO JTAIlOB.

[Ipomeypa oleHWBaHHS PE3yAbTATOB OOYYCHHS WHBAIHUIOB WM JIUI[ C OIPaHUICHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI TI0 JUCIHIUIMHE (MOIYIIO) TIPEAyCMaTPUBAET NPEAOCTABICHUE
nHbopManui B QopMax, aganTUPOBAHHBIX K OTPAaHWYCHHSIM WX 370POBbS W BOCIPHUSITHS
nHpopmarmu:

JUJ1st TUT ¢ HAapyIICHUSIMU 3PEHUSI:

— B IIeYaTHOM (popme yBETUUCHHBIM MIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

J1J1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B IIe4aTHOU hopme,

— B popMe 3IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUIT ¢ HapYIIEHUSIME OTIOPHO-/IBUTATEIILHOTO arapara:

— B IIe4aTHoOU hopme,

— B popMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaronmxcs.

5. IlepevyeHb OCHOBHOI1 M IONOJHUTEIbHOI YUeOHOI JINTepaTypbl, HE00XOAUMOI 115
OCBOCHUS THCHMILIMHBI (MOLYJIsI).

5.1 OcHoBHas JiUTEpaTypa:

1. 1. PyrkoBckas [I. HelipoHHble ceTH, réHETUYECKUE aJTOPUTMbI U HEYETKHUE CHCTEMBbI
[DnexTponHsIit pecype] / . Pyrkosckas, M. ITununabckuid, JI. PyrkoBckuil. ; [lep. ¢ monbckoro
N.J1. Pyaunckoro. - 2-e u3f., crepeotut. - M. : I'opsiuas aunus - Tenexom, 2012. - 384 ¢. - ISBN
978-5-9912-0320-3 -: http://www.studentlibrary.ru/book/ISBN9785991203203.html

2. Tanymkun A.W., HelipoHHble ceTH: OCHOBBI TeOopuu [DIEKTPOHHBIN pecypc]| /
lanymkua AWM. - M. : Topsuas nmunus - Tenexom, 2012. - 496 c. - ISBN 978-5-9912-0082-0 -
http://www.studentlibrary.ru/book/ISBN9785991200820.html

JI71s1 OCBO€HMSI IUCLMIUIMHBI MHBAJIUIAMU U JIMLIAMHA C OTPAaHUYEHHBIMU BO3MOKHOCTAMHU
3/I0pOBbSI UMEIOTCS W3JIaHUS B DJIEKTPOHHOM BHJE B AJIEKTPOHHO-OMOJIMOTEYHBIX CHCTEMax
«JIaHbY.



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

5.2 JlonoJiHUTeIbHAA JIUTepaTypa:

1. 1. IlpumeHeHre HCKYCCTBEHHBIX HEHPOHHBIX CETEN U CUCTEMBI OCTaTOUHBIX KJIaCCOB B
Kkpunrorpaduu [ AnekTpoHHsiid pecypc] : Monorpadus / H.M. YepsikoB [u ap.]. - DINEKTPOH. JaH.
- Mocksa : ®usmariurt, 2012. - 280 c. - Pexxum nocryna: https://e.lanbook.com/book/5300

5.3. lepnoanyeckue n31aHus:
1. XKypnan "BeruuciuTenbHas MeXaHuKa CIUIOIHbIX cpen http://wwwz2.icmm.ru/journal/

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEIEKOMMYHHKAIIMOHHON  ceTH
«HHTEepHeT», HE0OXOAUMBIX /15l OCBOCHHS TUCHHUILINHBI (MOLYJIs).

1. O6pa3oBaTenbHblil MaTemMaTHueckuii cait Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTeMaTH4YEeCKHX YpaBHEHUH. VY4eOH0-00pa3oBareabHas ¢duzuKo-
MaremaTuueckas OuOnnoreka. OnekTpoHHass Oubnuoreka conepxkuT DjVu- um PDF-daiinsl
y4eOHUKOB, Y4eOHBIX MOCOOMI, COOpPHHMKOB 3a7ad W YHOPa)KHEHUH, KOHCIEKTOB JEKIHUH,
MOHOTrpaduii, CHOpPaBOYHMKOB U JAUCCEpTAalMi IO MaTeMaTHKe, MeXaHuke u ¢usuke. Bce
MaTepuaibl MpHUCIaHbl aBTOpPAaMU M YUTATENsIMU WU B34Thl U3 VIHTEepHeTa (M3 WWW apXuBOB
OTKpPBITOTO JocTyna). OCHOBHOM (hOHT OMOIMOTEKH COCTABIISIOT KHUTH, W3/1aBaBIINECs TPUALATh
u Oozee et Hazax. — URL: http://eqworld.ipmnet.ru/ru/library.htm

3. Undpopmanmonnpie  Marepuaibl  LleHTpa  KOMIIBIOTEPHOTO  MOJIEIMPOBAHUS
Hwxkeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. ®enepanpubiii  moptan  "Poccmiickoe oOpazoBanme". Karamor oOpazoBarenbHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&I_op=viewlink&
cid=1314

7. MeTonuyeckne YKa3aHUsl UIsi OOYYAIOIIMXCS 1O OCBOECHHIO JTHCIHMIJIMHBI
(Momyas).

B kypce ucnonb3yroTcs cienyronue MeToapl B (popMbI pabOTHI:

— neknun (4 yaca B HEJIENIO);

— nabopaTopHbBIE 3aHATUS B KOMIIBIOTEPHOM Kilacce (4 Yaca B HEJEIIO, BBIOJIHSIOTCS
3aJJaHHs HA KOMITBIOTEpaX U 0OCYKJAIOTCSI OCHOBHBIE BOTIPOCHI IOMAITHUX 3aIaHHA ).

B ocBoeHMM AMCHUIUIMHBI MHBAJIHIAMH W JUIIAMUA C OTPAHUYCHHBIMH BO3MO>KHOCTSIMHU
3I0POBBsI OOJIBIIIOE 3HAYCHHE HMMEET HWHAMBHUAyaldbHas ydeOHas paboTa (KOHCYJIbTallUH) —
JOTIOJTHUTEIPHOE Pa3bsICHEHNE YUSOHOTO MaTepHana.

WupuBuayabHbIe KOHCYIBTAllMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM WHIWBUIYyATU3allUN OOYUEHHsI U YCTAHOBJICHUIO BOCITUTATEIIBHOTO KOHTAKTA
MEX]Iy TMpernojaBareieM W OOy4JarollMMCS HWHBAIMIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3JIOPOBbSI.

8. Ilepeuenb HH(POPMANMOHHBIX TEXHOJIOT Wi, HCIOJIb3yEeMbIX MPU OCYLIECTBIECHUH
o0pa3oBaTe/IbHOI0 Mpouecca MO0 JMCUUILINHE (MOIYJIIO).

8.1 IlepeuyeHb HH(POPMAIMOHHBIX TEXHOJIOT HIii.

— KoMnbroTepHO€E TeCTUpPOBaHUE 110 UTOTaM U3yYEHHUsI pa3/ieoB AUCHUIIIMHBI.

— IIpoBepka noMalHuX 3a1aHUN.

— Hcnionp30BaHKe 3IIEKTPOHHBIX MPE3EHTAUI IPU IPOBEICHNUN NPAKTUUECKUX 3aHITHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecneYeH 1.
1. Onepanuonnas cucrema MS Windows.
2. Matlab.

8.3 llepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnexrponHas 6unbnmuoteunas 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. WudopmanoHHO-aHATUTUYECKHE MaTepHalIbl IO MapaJUIeTbHBIM BIYHCICHUAM. —
URL: (http://www.parallel.ru)

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

MarepuanbHO-TEXHUYECKOE 00eCTICYCHUE TUCITUTUTAHBI

Ne Bun pabor
(MOIyJisl) ¥ OCHAIIIEHHOCTh
1. JlexunoHHbIE 3aHATHS | JIGKOMOHHAs ayIUTOPHs, OCHAIECHHAs NPE3CHTAlMOHHOU
TEXHUKOW  (IPOEKTOP, OKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM IPOrpaMMHbIM obOecnieuenuem (Microsoft
Office PowerPoint, Matlab, Python).
2. JlaGopatopHbie JlaGopaTopusi,  YKOMIUIEKTOBaHHAas  CHEIHATM3UPOBAHHOU
3aHATUS MeOenpl0 M TEXHUYECKUMH CpEACTBAMHU  OOy4YeHHS U
COOTBETCTBYIOIIMM TpOTrpaMMHBIM obecrnieueHuem (Matlab,
Python).
3. CamocTrosiTenbHas Kabuner nns camoctosiTenbHOW — pabOTHI, OCHAIIEHHBIH
pabota KOMIIBIOTEPHOM TEXHMKOM € BO3MOKHOCTBIO MOAKIIOYECHUS K

cetn «MHTEpHET», MPOTrPaMMON DSKPAaHHOTO YBEIUYCHUS W
00eCTIeYeHHBII JTOCTYIIOM B JIIEKTPOHHYIO HH(OPMAaIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.



http://www.parallel.ru/

