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(CuctemHOE NpOrpaMMUPOBAHUE)

dopma NOATOTOBKYU OYHAS
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Oo6opoTHasi cTOPOHA TUTYJIBLHOTO Jucta PIT/]

I. PaGouasi nporpaMma nepecMOTpeHa Ha 3acelaHnn Kadeapbl/lenapraMenTa;

IIpoTokon oT « » 20 1. Ne

3aBenyromuii kageopoii

(moxmuce) (N.0. damunus)

I1. PaGouasi nporpamMma nmepecMOTpeHa Ha 3aceJaHuM Kadeapbl/IenapTaMeHTa;

IIporokomn ot « » 20 1. Ne

3aBenyrommii kagedpoti

(Toammch) (1.0. ®amuns)

I11. Padouas nporpamMma nepecMoTpeHa Ha 3aceJaHuu KadeaApbl/IenapTaMeHTa:

IIpoTokon oT « » 20 1. Ne

3aBenyromuii kageopot

(moxmuce) (M.0. damunus)

V. PaGouasi mporpaMMa nmepecMoTpeHa Ha 3acelaHun Kadeapbl/qenapTaMeHTa:

[IpoTokom ot « » 20 1. Ne

3aBenyromuii kageopoii

(moamuch) (1.0. ®amunus)



. HIEJA U 3AJAYU OCBOEHUA JTUCIIUIIJIMHBI:

Henb: O3HaKOMJIEHHME C OCHOBAMH IIOCTPOEHUS W BO3MOXKHOCTSIMU
IIPUMEHEHHSI HEMPOHHBIX CETEH, a4 TAKKE HEUPOKOMIIBIOTEPHBIX aJITOPUTMOB JUIA
00paboTku nHGOpPMAIIHIH.

3agaun:

e  O3HAaKOMHTH CTYJEHTOB C OCHOBAMH TMOCTPOEHHUS U BO3MOXKHOCTSMU
IIPUMEHEHUS HEUPOHHBIX CETEH;
e Jlomydyenne u cucremaru3alus 3HAaHUH O BO3MOXHOCTSX H
OCOOGHHOCTSIX ~ TOCTPOCHUSI W  TMPUMEHEHUS HEHUPOKOMITBIOTEPHBIX
JIITOPUTMOB U CUCTEM sl 00paboTKu nHOpManuy;
e lzyuenme anreOpamvecKkux MojeNed MpeACTaBICHUS U 00pabOTKH
3HAHUMU.

B pesynsrare w3yueHHs DAaHHOW AMCHUIUIMHBI Yy OOyYaromuxcs (OpPMHUPYIOTCS

cienyromnre mpodecCuoHaTbHbIE KOMITETEHIUH:

Twun 3agau Koa u HammMeHoBaHHe
npogeccuoHATbHOMI Ko u HauMeHOBaHHMe HHANKATOPA J0CTHKEHUSI
KOMIeTeHIIUH KOMIeTeHIIHH
(pe3yJabTaT 0CBOEHUSsI)
Hay4HO-UCCJIEI0BATENbCKUI [TK-2.1ocymiecTBaseT mpoBeaeHHe padoT 1o
MK-2 CriocoGen kputHdeckd | 00pabOTKe U aHAJIU3y HAay4YHO-TEXHHYECKOH
MIEpEOCMBICIHBATh nH(OpMALIMK U PE3YJIBTATOB HCCIIEIOBAHUN
HaKOIUICHHBIHN OIIBIT, [IK-2.2 npuMeHseT METOIbl aHAIHU3a U
U3MEHATH NIPU 00001IeHNUS 0TEYECTBEHHOTO U MEX Iy HApOJHOTO
HEOOXOANMOCTH BUJ U OTIBITa B COOTBETCTBYIONIEH 001acTH
XapakTep CBOEH HCCIIEI0BAaHUI
npodeccroHanbHOI ITK-2.3 popmupyeT HOBBIE HAIIPABICHUS
JIESTETBHOCTH Hay4HBIX UCCIIEJIOBAaHNI U OIBITHO-
KOHCTPYKTOPCKHX pa3paboTOoK
TIPOU3BOJICTBEHHO- ITK-5.1 mpuMeHsieT MEeTOIbI aHaTu3a
TEXHOJIOTUUECKHUI KOHIIENITYaIbHBIX MOJETIEeH perraeMbpIX HayqIHO-
MCCJIE/IOBATENILCKUX PO0JIeM U 3a1a4
IIK-5 CriocoGeH k aHanuzy P =
N [1K-5.2 ocymecTBiseT 1eeHanpaBIeHHbIA
PBIHKA HOBBIX PELICHHH B .
aHaJIM3 PhIHKA HOBBIX PElIeHHUH B 00J1acTh
00J1acTH HAYKOEMKHUX .
. HaYKOEMKHUX TEXHOJIOTUH 1 MaKeTOB IPOrpaMM
TEXHOJIOTUI U TaKEeTOB
JUISl peILICHHUs] IPUKJIATHBIX 3a/1a4
MpOTpaMM JUTSL PEIICHHs
[1K-5.3 BBIOMpAET METOMBI UCCIICAOBAHHS,
TIPUKJIQIAHBIX 33724
COOTHOCHT Ipo0iieMy, eIy, 3a/1aud, IpeIMeT U
METO/IBI CCIEA0BaHus, GOPMYIHMPYET MpodIieMy,
000CHOBBIBAET AKTYJILHOCTh M HOBH3HY PELICHUS

Hns  GopmupoBaHHs BBINICYKa3aHHBIX KOMIICTCHIIMA B paMKax JUCHIUTUTHHBI
«Heiiponnsie ceTn u mIyOOKOoe OOy4YEHHE» NPUMEHSIOTCS CIEAYIOIINE METOJIbI
AKTUBHOTO/ MHTEPAKTUBHOTO OOyUCHUS:
®  TpE3eHTAllUd C UCIOJb30BAaHUEM JOCKH, KHHI, BHJIEO, CJIAiI0B,
KOMIBIOTEPOB U T.II., C MOCTEAYIONINM 00CYKIEHHEM MaTepHalIOB,
e oOparHas cBs3b C (opMuUpoBaHHEM OOIIEro MPEACTABICHUS 00
YpOBHE BJIaJICHUS 3HAHUSIMH CTYJACHTOB, AKTYAJIbHBIMU JIJISl 3aHSATHS,




® pa3MHHKAa C BOINPOCAMH, OPHCHTUPOBAHHBIMH Ha BBICTPAWBAHHE
JIOTUYECKOM TETIOYKH W3 TONYYCHHBIX 3HAHUN (KOHCTPYHPOBAHHE HOBOTO
3HaAHUA),

e pabora B MalbIX TpyImax (JIaeT BCEM CTyIACHTaM BO3MOXKHOCTH
y4acTBOBaTh B  paboTe, TMPAKTUKOBAaTh HABBIKU  COTPYJAHHYECTBA,
MEXJIUIHOCTHOTO OOIIICHHMS ).

Il. TPYJIOEMKOCTb IMCLUIJIAHBI U BUJOB YUEBHBIX
3AHSATUNA IO AU CUUILIMHE

OO6mast TpyI0€MKOCTh JAUCIUIIIMHBI cocTaBiseT 9 3auéTHbix enunul] (324

aKaJeMHYECKHX Yaca).
(1 3aueTHas eqUHMIIA COOTBETCTBYET 36 aKkaJeMUUYECKUM Yacam)
Bunamu y4eOHbIX 3aHATHN U pabOTHI 00YUaIOIIErocs 1Mo JUCHUTIIIUHE MOTYT

SIBIISITBCS.

O6o3HaueHue Buap! yueOHBIX 3aHATHH 1 pabOThl 00y4aIOLIeTocs
Jlex Jlexuun
Jlab JlaGopatopHble paboTEhI
IIp IIpakTHueckue 3aHATUSA
OK OmnnaiiH Kype
CP CamocTosTenpHast paboTa 00yJaronerocs: B IEPHOJ TEOPETHICSCKOTO 00YICHUS
KonTposts CamocrosTenpHas pabota 00ydaromerocst 1 KOHTaKTHas pabota oOyuatomierocs ¢
MpenoaBaTeieM B IEPUOJ IPOMEXYTOUHON aTTEeCTALUH

CTpyKTypa TUCUHUILINHBI:
®dopma 00ydeHus: — O4Hasl.

KoJyimuecTBO 4YacoB 1o BHIaM y4eOHbBIX
o 3aHSITH U PadOTHI 00yYaIOIIErocst
= a DopMmelI
HaumenoBanue pa3gena 2 = .
Ne S 3 NPOMEKYTOYHOM
JUCHHUILITHHBI = S e a & a 2,
&) = = = =) &) ; aTrrecranumu
§
1 | Tema 1. 6 9
2 Tema 2. 6 9
3 Tewma 3. 6 9
4 Tema 4. 6 9
5 Teua s, 7-8 6 9 69 63 JK3aMeH
6 Tewma 6. 6 9
7 Tema 7. 6 9
8 | Tema 8. 8 9
Htoro: 50 70 69 63

I1l. CTPYKTYPA U COJAEPKAHUE TEOPETUUYECKON YACTHU
KYPCA

Tema 1. OcHoBHble mnoOHATHA: OOBEKTHI W TMPU3HAKK. THIBI 3a1a4
pacrio3HaBanus. [loHsiTHe anropuTMa pacrno3HaBaHus. MeToasl O00ydYeHMUS.



OyHKIIMOHAJI KadecTBa alroputMa. Owmnupuyeckuii puck. [lepeobyuenue.
O6o0mmaromas crnocoOHOCTh. CKOMB3SIINI KOHTPOJIb.

Tema 2. MeTtpudeckue anroputmbl kinaccuuranuu: Metox Omuxalmiero
cocena. Meron k Ommxkaiimux cocemeil. Meton k B3BeIIeHHBIX OMKaHUIINX
cocenieil. Mero nmap3eHOBCKOTO OKHA.

Tema 3. JluckpumuHaHTHBIM aHanu3: JIuHenHbld nuckpuMuHaHT Duirepa.
MeTtoabl CHUKEHUS pa3MepHOCTEN. MeTox IIIaBHBIX KOMIIOHEHT.

Tema 4. bailecoBckas Tteopust pewmeHuid: OlleHKa IapaMeTpoB
BEPOSITHOCTHOM MoAen. MeTo1 MaKCHMMaIbHOTO MpaBaonooous. MakcuMusarus
artoCTEPUOPHON BEPOSITHOCTH.

Tema 5. Perpeccus m knaccudukamus. O030p METOJOB ONTHMH3AIIMH:
MopenupoBaHue pacrno3HaBaeMoro mnapaMmerpa. MojenrpoBaHue HaOII01aeMoi
BenuunHbBL. Perpeccus. bunapnas knmaccudukanus. JIluaeitHas perpeccus. Meton
HAaMMEHbIIMX KBaaparoB. Perynspusanusa no TuxoHoBy. baliecoBckas nnHeNHas
perpeccus. PaspexxeHHass JuHeWHass perpeccus. Mojenu kiaccuukamuu.
Jloructuueckas perpeccus.

Tema 6. Meron ONOpPHBIX BEKTOPOB: JIMHEMHO pasjenumasi BbIOOpKA.
JluneiiHo Hepazaenumas BeiOOpKa. Anpa. Anroputm [lnarra.

Tema 7. VckyccTBeHnHble HelipoHHbIe ceth: [lepcentpon. MeTton o6patHoro
pactpoctpanenuss ommbku. ['eccuan s dyHkuuu ommbku. IlepeoOyuenue
HEHWPOHHBIX ceTeil. CBepTOUYHbIE HEUPOHHBII CETH.

Tema 8. Pemarormue nepeBbst m ux aHcambiu. ['paduueckue Mojeiu.
BaitecoBckue cetu. MapkoBckue cetu: Ciyuaiinbie seca. Anroputm AdaBoost.
Anroputm Gradient boosting. Makcumuzaiysi anocTepuopHON BEPOATHOCTH IS
MApKOBCKUX LENEd U JNEPEBbEB. MUHUMM3ALKSA HEPTUU C MOMOIIBID Pa3pe30B
rpadoB. AJrOpUTM a-pacliupeHus. AJTOPUTM pacCHpOCTPAHEHHUS JIOBEpUS.
CTpyKTypHBII METOJ OLIOPHBIX BEKTOPOB.

IV. CTPYKTYPA M COJEP)KAHUE NPAKTHYECKON YACTH
KYPCA U CAMOCTOSTEJIBHOM PABOThHI

JlabopaTopuas pabora 1. [lepeoOyuenue. Brnusinue pasmepa oOydaromiei
BBIOOPKH Ha Ka4e€CTBO 00YUYEHUSI.

JlabopaTopuass paGora 2. baiiecoBckas kiaccudukanus. OleHka
napamMeTpoB MaTeMaTUYECKONU MO/IeNId OO BEKTOB.

Jlabopatopnas padora 3. EM-anmroputm. OOyuenue ¢ momoinpio EM-
anroputMma 1 pacrpeneneHus CTbioIeHTa.

JlabopaTopuass paGota 4. MeToa OnoOpHBIX BEKTOpPOB. MCKyCCTBEHHbIE
HEWpOHHBIE ceTH. Pacrno3HaBaHue CUMBOJIOB TEKCTa C MOMOIIBI0 METO/Ia OIMTOPHBIX
BEKTOPOB U C MOMOIIbI0 CBEPTOYHBIX CETEH.



JlabopaTopHas pabora 5. Pemaromue aepeBbs. [locTpoeHne peraronmx
nepeBbeB. AnroputMm Gradient boosting.

JlabopaTtopHass padora 6. I'paduueckme wmoxaemu. CerMeHTaus
U300pakeHU! ¢ TOMONIbI0 Trpaduueckux Moneneil. Anroputm Burepbu ans
MAapKOBCKUX LIETIEH.

V. YYEBHO-METOAMYECKOE OBECIIEYEHUE

CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIMNXCH (4 OHJIAHH

KYPCA I1IPU HAJTUY9UN)

CamocTosTenbHas paboTa CTYJIEHTOB B paMKax JIuCUUILIMHBI «HelpoHHbIe
CeTH U riy0okoe o0ydeHue» MpeayCcMaTpruBaeT TPU BUAA IE€ITEIbHOCTH:
1. TloaroroBka K TEKyLIEMY KOHTPOJIIO M MPOMEKYTOYHOM aTTeCTalIUH.
2. lTloaroroBka K MpakTHYECKUM padoTaM U OQPOpMIICHHUE OTYETOB I10
pe3yabTaraMm ux BbINONHEHUSA. KOHTpOIb OCylIecTBIsSETCA Ha 3aHITUSAX
B BHUJIE YCTHBIX OTBETOB Ha BOMPOCHI MPENOAABATENS MO COAECPKAHUIO
oTyeTa.
3. Pabota ¢ monomHUTENHHOM JIUTEPATYpPOH TTO BOMPOCaM, BHIHECEHHBIM Ha
caMoCTOATeNIbHOE n3yueHue. KoHTpoub oCylecTBIsIeTCA Ha 3a4eTe.
Cnucok BOIPOCOB JIJIsl CAMOCTOSITEIbHOTO U3YUYEHUS:

1 3nauumble mnapameTpbl, MO KOTOPBIM LEJIECO0OpPa3HO MPOBOJIUTH
CpPaBHEHUE PA3TUYHBIX TUHAMHYECKUX SKCIIEPTHBIX CUCTEM.

2  OmnpeneneHue JIOrMUYeCKO MOJENH MPEACTaBICHUS 3HaHUM.

3  OnmnpeneneHue CcTpaTerud yIpaBiIeHUS B OKCIEPTHBIX CHCTEMaX H
IPUBEAUTE KIACCUDUKAIUIO CTPATETU.

4  ®opmanbHOE ompenesieHre npoAykKuuoHHou cuctemsl (1o E.llocty u
A.Hproomny).

5 Benymwme tennenuuu B paspaborke MC st ecTeCTBEHHO-S3BIKOBBIX
CUCTEM.

6 I'nmaBHble HampaBieHUS CTPYKTYpU3allMd TPH [POCKTHPOBAHUH
AKCIIEPTHBIX CUCTEM.

7 Mertoapl, npUMEHsIeMbI€ 1JI1 TECTUPOBAHUS COBPEMEHHBIX IKCIEPTHBIX
CUCTEM.

8 OcHOBHbIE HaNpaBICHUS] HCIIOJB30BAHUS MPOOIEMHO/TIPEIMETHO-
opuentupoBaHHbix 1C.

9  OcHoBHBIE PA3IUYUS MEKY ITOAXO0A0M, UCIIOIb3YIOLUIUM YIIPABIIsiEMbIe
oOpa3uamMu TMpaBuia, U TMOAXOIOM, HCIOJIB3YIOIIUM YIpaBisieMble
oOpa3uaMu MOJTyJIH.

10 OcnoBuble THIBI TPOOIEMHBIX cpen 1 UC
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[IpuMepbl NOpUMEHEHHUS] TEXHOJOTMM JIHUHAMUYECKHX HKCHEPTHBIX
CUCTEM.

[Tpumeps! ycnienrHoro npuMenenust Texuonoruu IC.

Ha3nauenune mexaHu3Ma HWHCIEKIUM B COBPEMEHHBIX JKCIEPTHBIX
CUCTEMAX.

OcHOBHBIE IPUYMHBI yCIIeXa COBPEMEHHOM TexHonoruu JC .

[ToHATHS UHTETPUPOBAHHOIO MPUIIOKEHHUS, OTKPHITOTO MPUIIOKECHUS U
pacnpeiesIeHHOTO TPUII0KEHHUS.

Paznmuuusa  wmexnay pabouyMMu — MPOCTPAHCTBAMH U MOJYJISAMH
IIPUKJIAJHON CUCTEMBI.

Cratuyeckue U TUHAMUYECKHE 3a]1a4u.

Meron mnoucka pemieHud B albTEPHATUBHBIX IPOCTPAHCTBAX IIPHU
HETIOJHBIX U HETOUHBIX JTaHHBIX.

Merton noucka peeHni B uepapxum IpOCTPAaHCTB.

Merox moucka peeHuii B OJJHOM IIPOCTPAHCTBE.

MeTox moucka pemeHui ¢ UCII0JIb30BAHUEM HECKOJIBKUX MOJICIIEH.
OcHoBHBbIE pexuMbl padoTsl IC.

bazoBeie THUIBI AUarpaMM, UCHOJIb3yeMble B METOJOJOTUH Pa3pabOTKu
AKCHEPTHBIX CUCTEM.

['maBubIe TenaeHMU B pazpaborke MC miist SKCIEPTHBIX CHCTEM.
JlocTOMHCTBA ¥ OCOOGHHOCTH CUCTEM, YIIPaBISIEMbIX 00pa3iamu.
OcHoBHbIe 3Tamnbl pazpadotku IC.

Hoseie HampaBienuss MM, B KOTOphIX 0003HAYMIUCH CYUIECTBEHHBIE
MPAKTUYECKUE YCIIEXU.

OcHOBHbBIEC aCTEKThl OpPraHU3alMU 3HAHUN B paboueil mamsTu u 0aze
3HaHuit JC.

OcHOBHbBIE KOMIIOHEHTHI cTaTnyeckon IC.

OcCHOBHBIE MMapaMeTpbl, OMNPEACIAIONIME CBOWCTBA MPEIMETHOMN
o0nacTu.

OTnuuust  apXutekTypbl AuHaMuueckoil OC OT  apXUTEKTYyphl
cratnyeckor IC.

OTnuunsi  KOMMEpPYECKOM  CHCTEMbI  OT  NPOMBIINUIEHHOM |
JEHCTBYIOLLErO MPOTOTHUIIA OT UCCIEA0BATENBCKOTO

ba3oBbie cBolicTBA 00BEKTHO-OPUEHTUPOBAHHOTO MOX0/1A.

[IpuMepbl COBpeMEHHBIX THOPUIHBIX HHCTPYMEHTAIBHBIX CPEACTB IS
CTaTHUYECKUX IKCIIEPTHBIX CUCTEM.

[TpuMepbl CTaTUUECKUX U TMHAMUYECKUX SKCIIEPTHBIX CUCTEM.
Pesynbrarel  cpaBHEHuUs ~ HaumOoJiee  pPa3BUTOM  JUHAMUYECKOMN
skcnepTHOM Cuctembl G2 ¢ IPyTrUMH KJIACCAMH 3KCIIEPTHBIX CUCTEM.
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OcHOBHbIE 3a7Ja4l MEXaHMU3Ma BbIBOJA SKCIEPTHON CUCTEMBI.
OcHOBHbIE HamNpaBJIEHUS MPAKTUYECKUX YCIEXOB HCKYCCTBEHHOTO
MHTEIJICKTA.

OcHoBHbIE TeHIeHIMH B pa3padoTke C 1151 HEMPOHHBIX CETEN.
Oco0eHHOCTH KaXkI0T0 dTarna KU3HEHHOTO [UKJIA SKCIIEPTHBIX CUCTEM.
Oco0eHHOCTH CEeMaHTUYECKUX MOJIEIEH.

Otauuust 9C OT TpaAUIIMOHHBIX CUCTEM 00paOOTKH TaHHBIX.
[TapameTtpsl Ki1accupuUKaIU SKCIIEPTHBIX CUCTEM.

CocTtaB 3HaHMI B JKCHEPTHBIX CHUCTEMax U OT KakuX (PakTopoB OH
3aBUCHT.

['maBHBIE XapakTEpUCTUKU THUIIOB 3aJa4, pPEIIAEMbIX HKCIEPTHOU
CUCTEMOM.

Hasnauenne w riaBHbIe (YHKIIMM YeTHIpEX OTamoB pabOTHI
HMHTEpIpeTaropa.

OCHOBHBIE XapaKTEPUCTUKU UHCTPYMEHTAIBHBIX CPEJICTB JJIsI KaXKI0TO
tuna DBM.

OcHoBHbIE YepThl HPEHMOBOTO MOIX0/1A.

CocrtaB u ponu yuyacTHUKOB pazpabotku IC.

[Inan-rpadmK BBHITIOJIHEHUS] CAMOCTOSITEIILHON pPabOThl MO TUCHUILUIMHE, B TOM
YHUCJIC IPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOJHEHUE M0 KAXJI0OMY 3aJaHHUIO:

Ne Paszpen aucuMniiMHbI Bup CPC Hepeas KosmuecrBo
n/ 1. 2. 3. cemecTpa 0ajL10B

1
1. | OcHOBHBIC TOHATHUS 2 4 4 1-2 0-12
2. | MeTrpuyeckue aaropuTMEI 4 4 3-4 0-13

Kiaccupukaum
3. | JAuckpUMUHAHTHBII aHATU3 2 4 4 5-6 0-12
4. | baitecoBckast TeOpHs peIIeHui 4 4 7-8 0-13
5. | Perpeccus u kiaccubuKaiiis 2 4 4 9-10 0-12
6. | MeToa ONOPHBIX BEKTOPOB 4 4 11-12 0-13
7. | UckyccTBeHHBIC HEHPOHHBIC CETH 2 4 4 13-14 0-12
8. | Pemarorue aepeBns u UX aHCaMOJIU 4 4 15-16 0-13
Bcero 12 | 32 | 32 100
VI. KOHTPOJIb JOCTUXEHMUSA LHEJEU KYPCA
Ne Kountposmmpy Koa u OueHoYHBbIE CpeACcTBA
n/n eMble HaMMeHOBaHHE —
pasjei / WHHKATOpA TeKYIIHH KOHTPOJIb NPOMEXKYTOY
TEeMbI JOCTHIKCHUSA Hast
JAUCHHUIIIIMHBI aTTeCcTanusa
1. OcCHOBHbIE IK-3 | 3maer YcTHeIi onpoc, 1abopaTopHble pabOTHI, CAMOCTOSITEIbHBIE PeiiTunr-
MOHATHS IK-5 paboTBL. KOHTPOJIb.
yMeeT YcTHBII ompoc, 1abopaTopHbIe pabOTHL, CAMOCTOSTEIBHbIC




paboThL.
BIazeeT | YCTHBIH ompoc, 1abopaTopHbIE pabOThI, CAMOCTOSTEIBHBIE
paboTHL.
Merpuueckue | I[1IK-3 | 3naer YcrHeIi onpoc, 1abopaTopHble pabOTHI, CAMOCTOSITEIbHBIC
aITOPUTMBI IK-5 paboTBhL.
2 KJIacCH(HKAI yMmeer YcTHBIH onpoc, 1abopaTopHbIe paboTHI, CAMOCTOSI TETbHEIE
' uu paboTHL.
BIafeeT | YCTHBIH ommpoc, 71abopaTopHbIE PabOTHI, CAMOCTOATEIBHBIE
paboThIL.
Juckpumunan | IIK-3 | 3Haer YcTHbI onpoc, 1abopaTopHbIe pabOThI, CAMOCTOSITENBHbIE Peiitunr-
THEIA anam3 | [1K-5 paboThL. KOHTPOJIb.
3 yMeeT YcrHblii onpoc, 1abopaTopHble paboThI, CaMOCTOS TETbHBIE
' paboThL.
BlaJieeT | YCTHBII onpoc, 1ab0opaTopHble PabOThl, CAMOCTOSATEIbHbIE
paboTHI.
Baitecosckast | I[IK-3 | 3maer YcTHbIH onpoc, 1abopaTopHBIe pabOTHI, CAMOCTOSITENEHEIE Peiitunr-
TeopHs [K-5 paboTHL. KOHTPOJIb.
4. peIeHui yMeer YeTHbIi ompoc, 1abopaTopHbIe pabOTHL, CAMOCTOSATEIBHEIC
paboThIL.
BlaJieeT | YCTHBI onpoc, 1ab0paTopHble PabOThI, CAMOCTOSATEIbHbIE
paboTEhL.
Perpeccusm | TIK-3 3HaeT YeTHbIi ompoc, 1abopaTopHbIe paboThI, CAMOCTOSATEIIFHEIC Pelitunr-
knaccudpukan | I1K-5 paboTHL. KOHTPOJIb.
5 st yMmeer YcTHeIi onpoc, 1abopaTopHble pabOTHI, CAMOCTOSITEIbHBIE
' paboTHI.
BiIageeT | YCTHBIH ompoc, 1abopaTopHbIe pabOThl, CAMOCTOSTEIBHBIE
paboTHL.
Meton IK-3 3HaeT YeTHbli ompoc, 1abopaTopHbIe pabOTHL, CAMOCTOSATEIBHEIC PeliTunr-
OTIOPHBIX I1K-5 paboThI. KOHTPOJIb.
6 BEKTOPOB ymeer VYcTHbIi onpoc, 1abopaTopHbIe pabOThI, CAMOCTOSITEIBHEIE
' paboTBhL.
BIaneeT | YCTHBIH ompoc, 1abopaTopHbIE pabOThI, CAMOCTOSTEIBHBIE
paboThL.
UckyccrBenn | 1IK-3 | 3Haer YcrTHeIi onpoc, 1abopaTopHble pabOTHI, CAMOCTOSITEIbHBIC Peiitunr-
ble IK-5 paboTEHL. KOHTPOJIb
7 HEHPOHHbBIE yMmeeT YcTHBIH onpoc, 1abopaTopHbIe paboTHI, CAMOCTOSI TETbHEIE
' ceTH paboTHL.
BIafeeT | YCTHBIH ompoc, 71abopaTopHbIe PabOThI, CAMOCTOATEIBHBIE
paboTHL.
Pemaromue MK-3 | 3maer VYcTHbI onpoc, 1abopaTopHbIe pabOTHI, CAMOCTOSITEIBHbIE Peiitunr-
nepesbst nux | IIK-5 paboTBhL. KOHTPOJIb
8 aHcam6su yMeeT YcrtHBIi onpoc, 1abopaTopHble paboTHI, CAMOCTOS TETbHBIE
' paboTHL.
BlafeeT | YCTHBIH ompoc, 71abopaTopHble pabOThI, CAMOCTOSTENbHBIE
paboTHL.

VIl. CHHUCOK YYEBHOM JUTEPATYPbI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYEHUE JUCIUIIJINHBI

OcHoBHas1 1UTEpaTypa
(21exkmponnsvle u neuamuvle uzoanus)
1. SApymkuna H. I'. MHTEemIeKTyanbHbl aHaIu3 BPEMEHHBIX pAJIOB: YueOHoe

nocobue / H.I'. SApymkuna, T.B. AdanaceeBa, WN.I'. Tlepbunsea. - M.: U]
OOPYM: NHOPA-M, 2012. - 160 C.:
http://znanium.com/bookread.php?book=249314

2. KommpioTepHble TEXHOJIOTUM aHalW3a JaHHBIX B 3KoHOMeTpuke / J[.M.
HaitutOeros. - 2-e u3A., ucnp. u jom. - M.: By3osckuit yueOnuk: UHOPA-M,



http://znanium.com/bookread.php?book=249314

2010. - 578 c.: 70x100 1/16. - (Hayunas kuura). (nepemier) ISBN 978-5-9558-
0191-9 http://www.znanium.com/bookread.php?book=251791

3. Nudopmanmonnsie aHAIMUTHYECKUE CUCTEMBI [DJIEKTPOHHBIA pecypc]
yueOHuk / T. B. AnekceeBa, FO. B. Amupuau, B. B. /luk u np.; mox pen. B. B.
Huxka. - M.: MOITY Cuneprus, 2013. - 384 c. - (YauBepcurerckas cepus). - ISBN
978-5-4257-0092-6. http://www.znanium.com/bookread.php?book=451186

4, Kammna O.A., MuccapoB M.JI. OnexkTpoHHbId Kypc "AHanu3 JaHHBIX B
cpeae R", 2013 http://zilant.kpfu.ru/course/view.php?id=17341
5. Kammna O.A., Muccapos M./l. OnekrpoHHbiii kypc "CraTHCTHYECKUUI

anayms ganaeix", 2013 http://zilant.kpfu.ru/course/view.php?id=17260

JlonmosTHMTEIbHAS JTUTEPATYypa
(newuammvie u 21eKkmponHble U3OANHUS)
1. Texnonorust Data Mining: VHTennekTyanbHblid aHaau3 JaHHbIX, CTEnaHoB,

Poman I'puropeesuy, 2000r.

2. bapcersn, A. A. AHanu3 JaHHBIX W TpolieccoB: yueO. mocobue / A. A.
bapcersin, M. C. Kynpusnos, . 1. Xonon, M. [I. Tecc, C. 1. Enuzapos. ? 3-¢
u3 M., nepepad. u gom. ? CII6.: BXB-IlerepOypr, 2009. ? 512 c.: un. + CD-ROM ?

(YueOnas JATEpATypa INIE: BY30B).
http://www.znanium.com/bookread.php?book=350638

3. MaremaTuyeckue METOJIbl aHalih3a JUCKPETHBIX CTPYKTYpP T€HETHYECKOIO
kona/I'yman B.M. - M.: U1l PUOP, HUL] UHDPA-M, 2015. - 334 c.: 60x90 1/16. -
(Hayunas MBICJIb) ISBN 978-5-369-01462-2

http://znanium.com/bookread?2.php?book=516085

Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM CETH
«HHTepHET»
1. http://www.citforum.ru/ - mopram aHaTUTUYECKMX M HAYYHBIX CTaTeil B

obnacTy HHOOPMAITMOHHBIX TEXHOJIOTHI
2. http://www.rsdn.ru - caiit Poccwuiickoit cetn pa3padborunkos [10, comepxur

CTaThU IO COBPEMEHHBIM CPEJICTBAM MPOTPAMMHUPOBAHUSI.
3. http://www.intuit.ru — caiir MHTepHET-yHUBEpCcUTETa WH(MOPMAIIMOHHBIX

TEXHOJIOTUM, MIPEICTABIISIET y4eOHbIE Kypchl IO pa3HbiM obOsiactam UT.

4. Data Mining Labs - http://dmlabs.org/ al Computing

5. The R Project for Statistical Computing - http://www.r-project.org/

6.  Kypc - http://www.intuit.ru/studies/courses/2312/612/info

7. Kypc - http://www.intuit.ru/studies/courses/6/6/info

1 [Iporpammusiii  komrieke RStudio s WHTEUIEKTYalbHOTO —aHAIW3a

nmauHbIX - http://www.rstudio.com/.



http://www.znanium.com/bookread.php?book=251791
http://www.znanium.com/bookread.php?book=451186
http://zilant.kpfu.ru/course/view.php?id=17260
http://www.znanium.com/bookread.php?book=350638
http://znanium.com/bookread2.php?book=516085
http://www.citforum.ru/
http://www.rsdn.ru/
http://www.intuit.ru/
http://dmlabs.org/
http://www.r-project.org/
http://www.intuit.ru/studies/courses/2312/612/info
http://www.intuit.ru/studies/courses/6/6/info
http://www.rstudio.com/

VIIl. METOJMYECKHUE YKA3ZAHUS [TO OCBOEHUIO
T CHUTLIAHBI

OCHOBHOH 1eNbI0 TPU HW3YYCHHHM UCUUIUIMHBI SIBISICTCS CTpEMIICHHUE
noka3aTh 00JIaCTH TPUMEHEHHS W (HOPMUPOBAHHE TEOPETHUECKUX 3HAHWHA |
IPAaKTUYECKUX HABBIKOB I10 HCIOJb30BAaHUID COBPEMEHHBIX IEPCOHAIBHBIX
KOMIIBIOTEPOB U MPOTPaAaMMHBIX CPEJCTB JUIsl PELLIEHUS IIUPOKOro CIEKTpa 3a7a4d B
pa3InyHbIX 00JaCTsIX, @ UMEHHO:

o O3HAaKOMHTH CTYICHTOB C OCHOBAMH OpraHU3aI[M{ MAITUHHOTO 00Y4YECHHUS,
o OPUBUTH HaBBIKM pabOTBl €  S3BIKAMH ~ MPOTPAMMHUPOBAHUS IS
IPOrPaMMHBIX KOMIUIEKCOB, PEaTH3yIOIINX TEXHOJIOTUHA MAIIMHHOTO O0yYeHUS;
o U3JI0’KUTh OCHOBHBIE TPUHIIUIIBI IPOEKTUPOBAHUS MAIIMHHOTO O0yUYEHUSI.

OCHOBHBIMHM 3ajjayaMM M3y4yeHHUs AucHUIIuHbl «HelipoHHble cetu u
riry0oKoe 00yueHue» SBISIOTCS:

o oBnazieHNe (yHIaMEHTAIbHBIMU 3HAHMSAMU OO0 OCHOBax OpraHU3aIluu
MAaIIMHHOTO O0y4Y€eHNUS;

o LIEJIOCTHOE MpPEACTABIEHUE O HAayKe U €€ poJu B  Pa3BUTHH
MH(POPMAILIMOHHBIX TEXHOJIOTH;

o BJaJIeTh OOUIMMH BOIPOCAMHU OPTraHU3alUKd HCKYCCTBEHHBIX HEHPOHHBIX
ceTel A1 COBpeMEHHBIX DBM;

o OBIAZICHUE TEXHOJOTHUSIMU TPOTPAMMHUPOBAHUS C  HCIOJIH30BAaHHEM
HEUPOCETEBOI0 MOAX0/A;

o yriayOneHue  NpakTHUYeCKUX  HABBIKOB  pabOThl HAa  MEPCOHAIBLHOM
KOMIIbIOTEpE (OCHOBBI PabOThI C PA3TUUYHBIMU MHCTPYMEHTAJIBHBIMH CPEICTBAMU
JUISL IPOEKTUPOBAHUS U UCKYCCTBEHHBIX HEUPOHHBIX CETEH).

Jns  3hdeKTUBHOTO H3y4eHHs] TEOPETHMYECKON YacTh AUCIMILTUHBI
«HelpoHHbIE ceTH U ITy00KOE 00y4YEeHHE» HEOOXOAUMO:

o MOCTPOUTH PabOTy MO OCBOCHHIO TUCIUIUIMHBI B TIOPSAKE, OTBEYAIOIIUM
U3yYEHUIO OCHOBHBIX JTallOB, COIJIACHO IPUBEJEHHBIM TEMaM JIEKIIMOHHOTO
Mmarepuaia,

o CUCTEMAaTUYECKU MPOBEPSITh CBOM 3HAHUS IO KOHTPOJIBHBIM BOIpOCaM U
TecTam;

o YCBOUTD COJIEPKaHNE KIIFOUEBBIX TTOHSITHUH;

o aKTUBHO paboOTaTh C OCHOBHOM M JOMOJHUTEIBHOM JUTEPATypoi IO

COOTBETCTBYIOIIUM TEMaM,;
o PEryJIIpHO KOHCYJBTUPOBAThCA C IPENOJAABATENIEM, BEIYLIUM H3y4acMylO
JVCLUIUIVHY.



st 5 HEeKTUBHOTO M3yYeHHs] MPAKTUYECKOW YacTH AUCHUIUIMHBI «HeipoHHble
CeTHu U TIy0oKoe 00ydeHNE» HACTOATEILHO PEKOMEH Ty EeTCS:
®CHCTEMATUUYECKN BBIMOJHATh MOATOTOBKY K MPAKTUYECKUM 3aHSITUAM IO
MPEJIOKEHHBIM MPETo/IaBaTeIeM TeEMaM;
®CBOCBPEMEHHO BBINOJHATh MTPAKTUYECKNE 3aJaHus, MOArOTaBIMBATh JOKIAIbI
uiu pedepaThl.
MeToanyeckue peKOMEHIALMHU M0 CAMOCTOSITEJIbHOH padoTe

CamocrosiTennpbHas padoTa CTyJleHTa, O0€3yCIOBHO - OJWH M3 Ba)KHEHIITHX
ATaloB B  MOATOTOBKE OakamaBpoB. OnHa  mpuoOImaeT CTYIAEHTOB K
UCCIIeIOBATENLCKONW paboTre, obOoramaer OmbITOM W 3HAHUSIMH, HEOOXOIUMBIMHU
JUIS. aJbHEUINEr0 WX CTAHOBJICHUS KaK CIEHHAIKNCTOB, MPUBUBACT HABBIKU
paboThI C TUTEPATYPOL.

[lens camMocTosiITeTbHOM pabOThl - CUCTEMAaTH3alMs, 3aKpeIyieHue W
paclIMpeHne TEOPETHUUYECKUX W TMPAKTUYECKMX 3HAHMM C HCIOJIb30BAaHUEM
COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTUH M JIMTEPATyPHBIX HMCTOYHUKOB.
JlanHas 11e1b MOKET OBITh JOCTUTHYTA IIPU PEIICHUH CIEAYIOIIeT0 Kpyra 3a/1ay:

o W3YUYEHHUE JIEKIIMOHHOTO MaTepHala;
o W3YUYEHUE JIOTIOTHUTEIbHBIX UICTOUHUKOB HH(pOpMaIINHY;

BBITIOJTHEHUE JTA00PATOPHBIX padoT.

IX. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
T CHUTLIAHBI

OcBoenne mucuumuinHbl «HelipoHHbIe ceTH U TrayOokoe oOyueHue»
IpearnoyiaraeT  WCIOJBb30BAHUE  CIEAYIOMIETO0  MaTepHAIbHO-TEXHUYECKOTO
oOecreueHus:

KomnsrorepHoe 1 MyJIbTUMEIHITHOE 000PY/IOBAHHE:

1. CeTeBoll KOMITBIOTEPHBIN KJ1acC C BbIXOJI0M B IHTEpHET.
2. MynpTHMenniiHas JEKIIMOHHASA Ay AUTOPHUs C BBIXOA0M B MIHTEpHET.
3. BuyTpennssa yueOnas cetb Bysa.

DNeKTpOHHBIE OMOTNOTEKH BY3a.
X.  ®OHJIbI OHEHOYHbBIX CPEJACTB

B coorBerctBuM ¢ TpeboBaHusmu DI'OC BO jgna arrecranuu
00yJarMMXCsl Ha COOTBETCTBHUE HX IMEPCOHAIBHBIX JOCTIKCHUH IUIAHUPYEMbBIM
pe3yJibTaram o0y4YeHHUs MO JUCHUILUIMHE CO31aHbl (POH/IBI OIEHOYHBIX CPEJICTB:

Ne KonTposnpyem Kon koHTposIMpyeMoii KoMIIeTeHUH/IaHUpYyeMble pe3yJbTaThbl HanmeHnoBanne
n/n bl€ pa3fenbl o0yuyeHus OLICHOYHOI0
JAUCHUILTHHBI cpeacTBa
(pe3yabTaThl 1O
pazaenam)




1 OCHOBHEIE

IK-2 Crioco6eH KpUTHIECKH MEPEOCMBICIINBAT HAKOIICHHBIH OIIBIT,

PeliTuHr-KOHTpPOIIL

TOHSTHUS W3MEHSTH IIPU HEOOXOAMMOCTH BUJ] U XapaKTep CBOeil mpoecCHOHATBHOM
JIEATENBHOCTH
ITK-5 Crioco6eH k aHanu3y pbIHKa HOBBIX PEIICHUI B 00IACTH HAYKOEMKHX
TEXHOJIOTHH 1 MTAKETOB IPOrpaMM JUIsl pelIeH s IPUKIANHBIX 33129
2 Mertpuueckue MK-2 CnocoGeH KpUTHYECKH MIEPEOCMBICTABATE HAKOTUICHHBIH OIIBIT, PeiituHr-KOHTPOIB
aJTOPUTMBI U3MEHSTh NIPU HEOOXOIMMOCTH BHUJ] U XapaKTep CBOEH MpodeccHoHanbHoit
Ki1accuuKauu JIeSITeTbHOCTH
IK-5 Crioco6eH k aHamu3y pbIHKA HOBBIX PEIICHUH B 00JIaCTH HAYKOEMKHX
TEXHOJIOTHH U TAKETOB IIPOrpaMM JUIsl pelIeHHs IPUKIAJHBIX 33139
3 JluckpuMHHaHTH MK-2 Cnoco0GeH KpUTHYECKH NEPEOCMBICTNBATh HAKOIUICHHBIH OIIBIT, PeliTuHr-KoHTpOIH
BIi aHAIN3 W3MEHSTH IIPU HEOOXOIMMOCTH BUJI U XapaKTep CBOEH IpodeccHoHaNbHOM
JIeATEILHOCTH
K-5 CnocoOeH k aHanu3y pbIHKa HOBBIX PEIICHUH B 00JIACTH HAYKOEMKHX
TEXHOJIOTUM U NTaKETOB TnporpamMm Jisd pCuICHUS NPUKIAIHbIX 3a1a4
4 BaiiecoBckast IK-2 Crioco6eH KpUTHIECKH MePeOCMBICIIUBATh HAKOIJICHHBIH OIIBIT, PeliTuHr-KOHTpOIIL

TeopHs PELICHUM

W3MEHSTH IIPU HEOOXOIMMOCTH BUJI U XapaKTep CBOEH IMpodecCHoHaNbHOM
JeATEIBHOCTH

IK-5 CnocoGeH k aHanu3y pbIHKa HOBBIX PEIICHUH B 00JIaCTH HAYKOEMKHX
TEXHOJIOTHH U NAKETOB IPOrPaMM JJIsl PEIISHHUs] PUKJIAIHBIX 33124

5 Perpeccus u IK-2 Crioco6eH KpUTHIECKH MEPEOCMBICIINBATh HAKOIICHHBIH OIIBIT, PeliTuHr-KOHTpPOIIL
KIIacCH(HKAIHS W3MEHSTh IIPU HEOOXOIMMOCTH BUJ] U XapaKTep CBOEH MpodecCHOHaNbHOI
JIeATENBHOCTH
IK-5 Crioco6eH k aHamM3y phIHKA HOBBIX PELICHHI B 00JIaCTH HAYKOEMKHX
TEXHOJIOI'MH ¥ IAKETOB MIPOrPaMM JUlsl PEeLICHUs] IPUKIIAIHbIX 33124
6 MeTto/1 OnOpHBIX MK-2 CnocoGeH KpUTHYECKH MEPEOCMBICITABATE HAKOTUICHHBIH OIIBIT, PeliTuHr-KOHTpOIHL
BEKTOPOB W3MEHSTH IIPU HEOOXOAMMOCTH BUJ] U XapaKTep CBOEH MpodeccHoHanbHOi
JIesITebHOCTH
IK-5 Crioco6eH k aHamM3y phIHKA HOBBIX PEIICHHIT B 001aCTH HAyKOEMKHUX
TEXHOJIOTHH 1 TAKETOB MPOTPAMM ISl PEIICHHUS] IPUKJIATHBIX 331249
7 HckyccTBeHHBIE MK-2 Cnoco0GeH KpUTHYECKH NEPEOCMBICIUBATD HAKOIUICHHBIH OIIBIT, PeliTuHr-KOHTpOIH

HEHWpOHHBIE CETH

U3MCHSATH NTPU HEOOXOMUMOCTH BHJI M XapaKTep CBOEi mpodecCHoHaIbHON
JIeITeTBHOCTH

MK-5 CnocoGeH k aHanu3y peIHKa HOBBIX PEIICHHUH B 00JIACTH HAYKOEMKHX
TEXHOJIOTHH U AaKETOB MPOrpaMM JUlsl pEleHHs IPUKJIAJHBIX 331a4

8 Pemaromue IK-2 Crioco6eH KpUTHIECKH MePeOCMBICIIUBATh HAKOIJICHHBIH OIIBIT, PeliTuHr-KOHTpOIIL
JIePEeBbs U UX W3MCHSTB NIPU HEOOXOIUMMOCTH B ¥ XapakTep cBoeit npodeccHOHATBHOM
aHCcaMOIHu JIeSITeTbHOCTH
IK-5 Cnioco6eH k aHanu3y pbIHKa HOBBIX PEIICHUH B 00JIACTH HAYKOEMKHX
TeXHOJ’lOFI/Iﬁ U MTAKCTOB IporpamMm Uil pe€ICHU NPUKIIaAHbIX 3a1a4
Onucanue nmoxkasartejeH u KPUTEPHUEB OLICHUBAaHUSA .

Ouenka Hey/10BJ1IeTBOPUTEILHO Y10BJIETBOPUTEIBHO Xopoiuo Oran4Ho
Ha6pannast cymma Gasuios Menee 3 (Menee 50%) 3-3,5 (50- 69%) 3,6 -4,4 (70- 4,5-5 (85-
(% BBITIOTHEHHBIX 84%) 100%)
3ananuii) (Max — 5)

Ouenka He3auer 3auer
Ha6pannas cymma Gasuios Memnee 3 (Menee 50%) 3,1 -5 (50-100%)

(% BBINOTHEHHBIX
3amanuii) (Max — 5)

3a4yeTHO-IK3aMEHALMOHHbIE MATEPHUAJIbI

PelTuHr-KOHTpOIIB:

Pabora ¢ 0azamu ganueix - 10 0amios

[Tpoxoxaenue TecToB - 60 6amioB

Brinonaenue naboparopHsix padoT - 30 6amion

[IpaBuna arrecramnuu ajisi CTy/ICHTOB, HE HAOpaBITUX HEOOXOIUMBIH

MWUHUMYM 0aJIOB 10 JUCHHUITIINHEC




Ecnu ctynent, B xo/1e u3ydeHus TUCIUILTUHBL HaOpan 70 u 6oiiee 6aios,

TO OH UMCCT IIPpaBO HA BBICTABJIICHHC COOTBGTCTBYIOIHCﬁ OICHKH I10 5K3aMCHY oe3

€ro caaydu.

Ecnu ctynent Habpan menee 70 GamioB, TO OH IOJKEH CAaBaTh SK3aMeH

(?K3amMeHalMOHHBIN TecT). JlaHHbIN TecT oneHnBaeTcs B nuana3zone ot 0 1o 30

6aioB. [lonyueHHble OaJTbl CYMMUPYIOTCS K y>K€ HAOPAHHBIM U CTYIEHTY

BBICTABJISICTCA UTOT'OBas OLICHKA.

JK3aMeHALMOHHbIE BONPOCHI:

1.

©0OoNOO O~ WN

10.
11.

0O0630p 3a1a4, peliaeMbpIx AITOPUTMAMHA MAITUHHOTO O0y4YEeHUS
Knaccuduxkanuys anropuTMOB MaIlIMHHOTO 00y4YeHUS
JIuHerHbIE MOJIEN PErPeCCUn

bazucubie pyHKIIMN

Perynspuzanus

LeneBast pyHKIIMS JIOTUCTUYECKOIN perpeccuu

Perynsgpuzaius 10rucTU4eCKOil perpeccuu

Crpykrypa HelipoHa

CtpyKTypa HEMPOHHOU CEeTH

[IepuenTpon

OOyueHus HEUPOHHON CETU C TTOMOIIBIO AITOPUTMA OOPATHOTO

pacrpocTpaHeHHUs OITHOKH

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CTpyKTypa J1epeBbEB PEIICHUN
Bunpt pazngensirorux QyHKImit
OO06yueHus nepeBa penieHui
Anroputm Random Forest
Anroputm AdaBoost

Kackan xnaccudukaropon
Knacrepuzanus

OO6yuenue 6e3 yuurens
Anroputm k-means
Hepapxuueckas kiactepuszanus
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