MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUNCKON ®EIEPAIIIN

OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIHEI'O OBPA3OBAHMUSA
"PA3AHCKUM I'OCYJAPCTBEHHBINA PAJJMOTEXHUYECKUW YHUBEPCUTET UMEHHU
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COTI'JTACOBAHO YTBEPXIAIO

3aB. BhITyCKaromIeH Kadeapsl

MamuHHOe 00yueHue

paboyasi mporpaMma JUCIHUILIMHBI (MOTYIIs)

3akperniena 3a kadenpoit DJICKTPOHHBIX BbIYUCIUTEIbHBIX MALIUH
Yu4eOHblii mian 02.03.03 25 00 MH.plx
02.03.03 MaTemaruueckoe oOecredeHre U aIMUHUCTPUPOBaHHE HH(OPMALIMOHHBIX CUCTEM
Kpanudukarus
faramarn
®dopma 0OyueHHs o4yHas
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Pacnpeue.ﬂel-me YacoB JUCHMILVINHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2

Kypce>) Hroro

Henens 16

Bup 3ansTuii VIl PIT v PII

Jlexmmm 32 32 32 32
[IpakTuueckue 32 32 32 32
WHast KOHTaKTHas 0,35 10,35 (0,35 0,35
pabora
KoncynsTHpoBanue 2 2 2 2
repes 5K3aMEHOM U
MPaKTUKON
Uroro ayn. 66,35 166,35 |66,35 |66,35
KonrakrHas pabora 66,35 166,35 |66,35 |66,35
Cawm. pabora 60 60 60 60
Yacel Ha KOHTPOJIb 53,65 |53,65 [53,65 (53,65
Hroro 180 180 180 180

r. Pa3ansn



IIporpammy cocraBuin(u):

cm. npen., Ianuna Upuna Cepeeegna

Pabouyas nporpamMma JUCLIUILIMHBL

MamuHHOe 00yueHune

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHHo noaroroBku 02.03.03 MaTtematuueckoe obecrieueHHe U aIMHHUCTPHUPOBAHHE
UH(OPMAIMOHHBIX cUcTeM (Ipuka3 MunobpHayku Poccun or 23.08.2017 r. Ne 809)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
02.03.03 MaTemaruueckoe obecredeHre 1 aIMUHUCTPUPOBaHHE HH()OPMALIMOHHBIX CUCTEM

YTBEPKIECHHOIO y4EHBIM coBETOM By3a oT 29.08.2025 npotokon Ne 1.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3ﬂeKTp0HHLlX BBIYMCJIUTECIAbHBIX MAITUH

IIporokon ot 16.09.2025r. Ne 1
Cpok gerictBus nporpammsl: 20252029 yu.r.
3aB. xadeapoit Kocrpos bopuc BacunbeBuu



BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2026-2027 yaueOHOM roay Ha 3aceannu Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIINH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa s
ucnonHenus B 2027-2028 yueOHOM roy Ha 3acejaHuu Kadeapsl
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAINH

[Iporokom ot 2027 1. Ne

3aB. kadeapoi

Buzuposanue PII/l n151 McniO/THEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2028-2029 yueObHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

[Iporokom ot 2028 1. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucronaenns B 2029-2030 yueOHOM roay Ha 3acenaHun Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|1lenbt0 OCBOCHHUS JUCLUILUIMHEI SIBISETCA U3y4eHHE KOHLEILUI MalllMHHOr0 00Y4eHHUs 1 OTydeHUE HABBIKOB
[IPUMEHEHHs] TEXHOJIOT Uil HHTEIEKTyalbHOH 00paboTKU JaHHBIX P Pa3pabOTKe UHGOPMAIIMOHHBIX CUCTEM.

1.2|3agaun:

1.3]- hopMupoBaHme 0a30BBIX 3HAHWI B 00JACTH MCIONB30BAHMS TEXHOIOI M MAITMHHOTO O0YYeHHS MMPH KOHIIENTYaIbHOM
IIPOEKTUPOBAHUHN IIPOrPAMMHBIX CHCTEM;

1.4]- an06peTeHHe MPaKTUYECKHUX HABLIKOB B 00JIaCTH UCITOJIH30BaAHUS HUHCTPYMEHTOB IIPOCKTUPOBAHNA UHTCIIJICKT yaJIbHBIX
CUCTEM,

1.5(- popMupoBaHUe HABLIKOB BBIABJICHUS IPOOJIEM IIPEIMETHOM 00JIACTH, CBA3aHHBIX ¢ HEOOXOJMMOCTBIO IPUMEHEHHS
WHTEJUIEKTYaJIbHBIX TEXHOJIOTHH.

2. MECTO JUCHUIIJIMHBI (MOY.JIsI) B CTPYKTYPE OBPA3OBATEJLHOM TPOT'PAMMBI

Huxn (paznen) OIT: |B1 .B

2.1|Tpe6oBaHus K NpeaBaApPUTEILHOI MOATOTOBKE 00Yy4aIOIIEr0Cs:

2.1.1|ITpoexTHpOBaHUE MOAEIEH JaHHBIX

2.1.2|O3HakoMuTENbHAS TPAKTUKA

2.1.3|YueOHast mpakTuka

2.1.4|PexypCHBHO-IOTHYECKOE IPOrPAMMHPOBAHUE

2.2|Iucuunaunsl (MO1YJIM) U PAKTHKH, /151 KOTOPBIX 0CBOEHHE JAHHOH THCHMILIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npeamecTBylonee:

2.2.1|TToaroToBKa K MpOLEAYPE 3aIIUTHI ¥ 3aIHTa BBITYCKHOW KBATU(PUKAIIMOHHOW PabOoThI

2.2.2|TIpenanIuioMHas paKkTHKA

2.2.3|IIporpaMmMupoOBaHUE PACIPEEICHHBIX CUCTEM

3. KOMIIETEHLIUY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIMHBI
(MOJY.JIST)

IIK-1: Cnocoden NMPOEKTHPOBATH NPOrpaMMHOE o0ecrneyeHUue ¢ UCMOJIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTAJBbHBIX CPEACTB

IIK-1.1. [TpoekTHupyeT U pa3pabdaTbiBaeT NPOrpaMMHOe o0ecnieyeHne

3HaTh

OCHOBHBIC TTPHHIIUITEI MAITUHHOTO 00 yUSHUSI.

YMmeTh

MPUMEHSTH aJITOPUTMBI MALTMHHOT'O 00YYCHHUS TIPH PEIICHHH 3a7ad MpoeCCHOHATIBHOM IeATETbHOCTH.
Baapernb

HABBIKAMU BBISIBJIICHUS 3a1a4 Tpe6y}OH_II/IX HUCITOJIB30BaHUA aJ'[FOpI/lTMOB MAIIIUHHOT' O O6y‘{eHI/IH.

IIK-1.2. [IpumeHsieT cOBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPeACTBA MPHU pa3padoTKe NPOrpaMMHOro obecrevyeHust

3HaTh

TEXHOJIOTMH W MHCTPYMEHTHI PEATH3alliH AITOPUTMOB MAIIMHHOTO O0YYEHHS TP [IPOSKTUPOBAHNUH POrPAMMHBIX CHCTEM.
OTKpBITHIC 1ATGHOPMBI TaHHBIX U O0YUCHHS.

Ymernb

pa3pabaThiBaTh MPOrPAMMHBIE CPEICTBA C UCIOIb30BAHNEM OMOIHOTEK HHTEIUIEKTYaIbHOI0 aHATN3a TAHHBIX.

Braapers

MPOrpaMMHBIMHU CPEJICTBAMHU Pa3pabOTKU MHTEIUICKTYaIbHBIX CHCTEM.

IIK-11: Cnoco0eH onpeeasiTh TpeGoBaHUs K HAOOpPaM JaHHBIX JJIsl pellieHus 32/1a4 MALIUHHOI0 00y4eHNs MPOBOAUTH
Pa3MeTKy U aHAJIU3 HA00POB JaHHBIX OLEHUBATH KAY€CTBO JAHHBIX 00€CeYMBATH HENPEPbIBHYIO HHTETPAIUIO TAHHBIX

IIK-11.1. Onpenensier Tpe0oBaHMsI K HA0OpPaM M Ka4eCcTBY JAHHBIX /ISl pelleHHs 3224 MAIIHHHOI0 00y4YeHHsI

3HaTh

OCHOBHblC KpI/ITCpI/II/l Ka4ye€CTBa JaHHbIX, TAKHC KaK IIOJIHOTA, TOYHOCTbD, aKTyaJ'lI)HOCT]:, KOHCHUCTCHTHOCTH U pel’[pe?;eHTaTPIBHOCTb.
TpeOoBanus kK HAOOpaM TaHHBIX B 3aBUCHUMOCTH OT THIIA 33JJaY¥ MAITHHHOTO 00ydeHUs (HarpuMep, Kiaccu(uKaius, perpeccus,
KJIaCTepPU3aIUsl) ¥ UCIIOB3yEeMbIX METOJIOB.

YMmerh

AHanmM3upoBaTh UCXOIHBIE TAHHBIC U OMPEICATh UX COOTBETCTBUE TPEOOBAHUSIM JIJIsi KOHKPETHOM 3aauH.

®dopMynrpoBaTh TpeOOBaHUS K KAYECTBY JaHHBIX M COCTABIIATH IJIAH UX MPOBEPKU U JOPAOOTKH.

Baaners

HaBbikamu ornpeeneHusi KpUTEPUEB KaueCTBa JAHHBIX, MOIXOSIINX TSI KOHKPETHBIX CIyJaceB U IeJied POoeKTa.

VYMeHueM pazpadaTeiBaTh PEKOMEHIAIINH 110 TTOATOTOBKE U 00pab0TKe NaHHBIX ISl 00ECIeUeHUs UX MMPUTOXHOCTH JUTSI O0YICHHS
MOJIEITH.




IIK-11.2. PaGoTaeT ¢ JaHHBIMH, B TOM YHCJIe COOUPaeT JaHHbIEe U3 Pa3PO3HEHHbIX HCTOYHMKOB, IPOBeEPsET JaHHbIE HA
KOPPEKTHOCTh

3HaTh

MeTopl ¥ MHCTPYMEHTHI cOOpa TaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB, TAKMX Kak 0a3bl TaHHBIX

OcCHOBHBIE CIIOCOOBI ITPOBEPKU M BATMAALNHI JaHHBIX Ha MPEAMET OMIMOOK, OTHOTHI, KOHCUCTEHTHOCTH M COOTBETCTBHS
TpeOOBaHUIM.

Ymers

OpraHu30BBIBaTh COOp JAHHBIX U3 Pa3HOPOMHBIX HCTOYHUKOB M HHTEIPUPOBATH HX B SIUHYIO CTPYKTYPY.

IIpoBepsTh U OYMIIATH JaHHBIC, BHISBILSTH U UCIPABIIATH OIIUOKH, 8 TAKXKE YCTPAHATH AyOJIIMPOBaHHE M HECOOTBETCTBHSL.
Baapers

HaBbikamMu aBTOMaTH3aIMK POIIECCOB cOOpa U MPEIBAPUTEILHON 00pabOTKH JaHHBIX.

YMennem paSpa6aTBIBaTL Mpoucayphbl MPOBEPKHU U OYUCTKU JAHHBIX JJIA MMOBBIIICHUA UX Ka4Y€CTBAa U HAACKHOCTH.

IK-17: CriocoGeH NpoBoAUTH (PPOHTHPHBIE HCCTETOBAHUSA B 00/IACTH APXUTEKTYP, aJropurmos MO, onTUMHU3ALUU U
MaTeMaTHKH

IIK-17.1. Pa3zpabaTbiBaeT pyHIaMeHTATbHbIEe OCHOBBI H HOBbIE AJITOPUTMbI MAIIIMHHOTO 00y4YeHH s

3HaTh

OCHOBHBIE MAaTEMaTHYECKHE KOHIIEIIINH, JIe)KAIFe B OCHOBE MAITMHHOTO O0YYEHUsI, TAKHe KaK TEOPHs BEPOSITHOCTEH, CTaTHCTHKA,
JMHelHas anredpa, Teopyst ONTHMH3ALHUH.

OCHOBHBIE IPUHLIUIIBI AITOPUTMOB 00Y4EHUS

CoBpeMEeHHBIE MOJXO0bl U METOJIbI Pa3pabOTKH HOBBIX AJIFOPUTMOB, X TEOPETHYECKHE MOJEIN U OCOOEHHOCTH.
OCHOBHBIE METO/Ibl aHAJIHM3a U OLUEHKH 3()(HEKTUBHOCTH JITOPUTMOB MAIIMHHOTO O0Y4EHHUSL.

Ymers

AHaNMM3MUPOBaTh CYNIECTBYIONIHE aJTrOPUTMBI H BBISBIATH O0JIACTH MX MPUMEHEHUS U OrPaHUYCHUSI.

PazpabaThIBaTh HOBBIE ANTOPUTMBI, 0A3UPYSICh HA TEOPETUUECKUX OCHOBAX, M alaTHPOBATh UX IOJ KOHKPETHBIE 3a/1a4H.
MonenupoBaTh alrOpUTMbI U IPOBEPATH UX pabOTOCIOCOOHOCT HA MPAKTUKE C MTOMOILBIO IIPOrPaMMHBIX CPEZICTB.
OnenuBath 3GEKTUBHOCTh ¥ KAU€CTBO HOBBIX aJITOPUTMOB U POBOAMTH MX TECTHPOBAHUE.

Baagern

CoBpeMEeHHBIMH HHCTPYMEHTAMH H SI3bIKaMH IPOrPaMMHUPOBAHUS TSI pa3padOTKH allrOPUTMOB MAIMHHOTO 00YUeHHUS
MeToauky NMpoBeIeHNs NCCIEIOBaHU B 00JIaCTH pa3pabOTKH HOBEIX aJTrOpPUTMOB.

HaBpikamy Hay4qHBIX KOMMYHHUKAIIUH: TOATOTOBKA TEXHMYECKUX OTYETOB, MyOIHMKAIMK ¥ IPE3eHTAN [0 pe3yabTaTaM
HCCIIeJOBaHUH.

HagbikamMu KoMaHIHOW paOOTHI ¥ MPOSKTHUPOBAHUS HHHOBAIIMOHHBIX PEILICHUH B 00JACTH MAalIMHHOT'O 00y4YeHHSI.

IIK-17.2. Pa3pataTbiBaeT HOBbIe apXUTEKTYPHI INIyOOKUX HelipoceTeii

3HaTh

OCHOBHBIC MIPUHIIUIBI ¥ KOMIIOHEHTBI COBPEMEHHBIX apXUTEKTYp TIIyOOKHX HerpoceTel (Harmpumep, CBEPTOUHBIC, PEKYPPEHTHBIE,
TpaHchopMepsI).

TeopeTHyeckre OCHOBBI M MATEMATHYECKHE MOJICITH, JIS)KAIIUE B OCHOBE PA3IMYHBIX apXUTEKTYp HEHpPOCETEH.

TCHI[CHI_II/II/I 1 MHHOBAIlUU B 06l'laCTI/I paSpaGOTKI/l HOBBIX avaITeKTyp, COBpCMCHHbIC noaxoael u nyqume HpaKTI/IKI/I.

MeToibl OLIEHKH U cpaBHEHUS 3()(HEKTHUBHOCTH HEHPOCETEBBIX apXUTEKTYP.

YMmeTh

AHaIU3UPOBATH CYIIECTBYIOUIME aPXUTEKTYPhI U BBIABIATH BO3MOKHOCTH JUTS UX YAYUIICHHS WIN alalTalliH.

TIpoekTrpoBaTh 1 pa3pabaThIBATh HOBBIC APXUTEKTYPhl HEHPOCETEH, YUUThIBasi OCOOCHHOCTH 3324 U TaHHBIX.

MogenupoBaTh U Peau30BbIBATH HOBBIC aPXUTEKTYPhI C HCITOIb30BAHHEM MPOrPAMMHBIX cpecTB u ppeiimBopkos (TensorFlow u
ap.).

TecTHPOBATh U OINTHMHU3UPOBATH Pa3pabOTaHHBIC APXUTEKTYPHI IS JOCTHKEHHUS BHICOKHX PE3Y/IbTAaTOB.

Baagern

CoBpEeMEHHBIMU HHCTPYMEHTaMHU Pa3pabOTKU U 3KCIICPUMEHTUPOBAHHS C apXUTEKTYpaMHu HeHpoceTeil.

HaBbikaMu 3KCIIEpUMEHTAIBHOrO MOAX0/1a K MCCICOBAHHIO HOBBIX apPXUTEKTYP U HX MapaMeTpU3aIHH.

HaBbikaMu TOKyMEHTHPOBAHHS U TIPE3CHTAIMH PE3YIBTATOB UCCIEAOBAHUIN U Pa3paboToK.

CriocoOHOCTBIO padoTaTh B KOMaH/IE ¥ YYaCTBOBATh B MEXIUCLUIUIMHAPHBIX ITPOEKTAX 110 pa3pad0TKe HHHOBALIMOHHBIX
HEWPOCETEBBIX PEIICHHH.

IIK-18: Cnoco6eH npoBoAUTH (PPOHTHPHBIE HCCIEJOBAHNA B 00JIACTH YNIPABJIeHNs, PellieHUs, ATEHTHBIX U MYJIbTHATEHTHBIX
cucTemM

TIK-18.1. UcciienyeT u co3naeT areHTHbIE CHCTEMbI




3HaThb

COBpEMEHHOE COCTOSIHUE U OCHOBHBIC HATPABJICHHS UCCIICIOBAHUN B O0JIACTH YITPABJICHUS CUCTEMAaMH, PEIICHHHA U areHTHBIX
CHCTEM.

Ymern

AHanM3UpOBaTh aKTyadbHbIEC HAyYHbIC MyOIMKAIINH, BBISBIISATH MPOOEIIBI M BO3MOMXHOCTH JJIs1 HOBBIX MCCIICIOBAHMM.
Baaners

HaBbikaMu caMOCTHITHOM HayYHO-HCCIIEJ0BATEIBCKON ICATEIBHOCTH U MEXKIUCIIMIUIMHAPHOTO B3aUMOJICHCTBHSL.

MeTonamMu MoKucKa, OLCHKH M CHHTe3a MH()OPMAIIUY U3 HAYYHBIX HCTOYHHUKOB M MTATCHTOB.

HaBbIkaMu KPUTHUYECKOT'O MBIIIJICHUS M TeHEPALMU HOBBIX MICH B O0JIACTH YIIPABICHUS U CUCTEM areHTHOTO THIIA.

YMeHHeM NpesCcTaBIsaTh Pe3ynbTaThl UCCICAOBAHMI HA HAYYHBIX KOH(QEPEHIIUAX U B HAYYHBIX U3AHHUSX.

IIK-18.2. Uccienyet u co3iaeT MyJbTHATEHTHbIE CHCTEMBI

3HaTh

OCHOBHbBIE KOHIETIUH U MIPHHIIMIBI MYJIbTHATSHTHBIX CHCTEM, UX apXUTEKTYPhI U KOMITOHEHTHI.

TeopeTnueckre OCHOBBI MOIEITMPOBAHUS, OPTaHM3ANH U B3aHMOJCHCTBUS areHTOB B MYJIBTHAI€HTHBIX CHCTEMaX.

MeTozp!l MPOeKTUPOBAHHUS, Pa3pabOTKH U TECTUPOBAHUS MYJIBTHAT eHTHBIX CUCTEM.

CoBpeMeHHbIE TEHICHIIMN Y HHHOBALIMOHHBIC HAIPABJICHUS B 00JIaCTH MYJIbTHATCeHTHBIX CUCTEM, A TAaKXKe 00IaCTH MX MPUMEHEHHUSI.
OCHOBHBIC HHCTPYMEHTHI U IUIaT(HOPMBI JIJIsl pa3paOOTKH MYJIbTHATCHTHBIX CUCTEM

Ymers

AHaNIM3UPOBaTh MPEAMETHYIO 00J1aCTh U TPEOOBAHUS TSl Pa3paOO0TKK MYJIbTHATCHTHBIX CHCTEM.

IIpoekTHpOBaTh apXUTEKTYPY MYJIBTHATCHTHBIX CHCTEM C YIETOM 3aJa4 U YCIOBUH IKCILTYaTallH.

Pa3pabaThIBaTh U peann30BBIBATh MYJIBTHATEHTHBIE CHCTEMBI C MCIIONIB30BAHIEM COOTBETCTBYIOIINX HHCTPYMEHTOB U SI36IKOB
HIPOrpaMMHUpPOBAHUSL.

TCCTI/IpOBaTb, OINTUMU3UPOBATH U BHECAPATH MYJIBTUAICHTHBIC CUCTEMBI B PCAJIBHBIX U THIIOTCTUHYCCKUX CLHCHAPUAX.

Pemath npo6aeMbl B3aUMOJCHCTBUS M KOOPANHAIIMH ar¢HTOB B COCTaBE CHCTEMBI.

Baanern

HaBpIkamMu caMOCTOSATENBHOI0 IPOBEICHHS UCCIIENOBAHII U SKCIIEPIMEHTOB B O0JNACTH MYJIBTHAT€HTHBIX CHCTEM.

MeTtonamu orieHkH 3P PEKTUBHOCTH M HACKHOCTH pa3pabOTaHHBIX CHCTEM.

HaBbikamMu TOKyMEHTHPOBAHUS U NIPE3EHTALNN PE3YIIETaTOB UCCIENOBAHUM U pa3paboToK.

Cnoco0HOCTBIO K KOMaHHOM paboTe M MEXIUCIUIUIMHAPHOMY B3aUMOJICHCTBHUIO TIPH CO3JaHUH KOMIUIEKCHBIX MYJIbTHAT€HTHBIX
pELIEHHUH.

IIK-20: CriocoGeH npuMeHATH pyHAaMeHTA/IbHbIe IPUHUUIIBI 1 METOAbI MALIMHHOI0 00y4eHHUs BKJIOYas MOAT0TOBKY
JAHHBIX OL[EHKY KauecTBa MojieJieil 1 padoTy ¢ MpU3HAKAMH

I1K-20.1. Pa3ziu4yaeT 0CHOBHbI€ THIIbI 3agad MalIMHHOI 0 06y'—[e]—ll/lﬂ U MPUMECHACT HA NPAKTUKE NPUHIHUIIBI UX PEIICHUA

3HaThb

OCHOBHBIE THITBI 33]1a4 MAIMHHOTO 00YYEHHS: KiIacCHU(DUKALUS, perpeccusi, KiiacTepu3allys, HOHWKEHHE Pa3MEPHOCTH, 00yUYEHHE C
MOJKPEIUICHUEM U IPYTHE.

TeopeTuyeckre OCHOBBI METOIOB M aJITOPUTMOB, IIPUMEHICMBIX JIJIS KQXKIOTO THIIA 33/a4u (HapuMep, IepeBbs PEIICHUH,
HeWpOHHBIE ceTH, K-means u T.1.).

Kpurepun BpIOOpa METO/Ia B 3aBUCMMOCTH OT THIIA 3a/1a41, XapaKTEPUCTHK JaHHBIX U LIEJIel TPOeKTa.

OCHOBBI OLICHKH KaueCTBa MOJICTICH M METPHKH ISl Pa3IHYHBIX THUIIOB 3a/1a4.

YMmerh

AHaIM3UpOBaTh MOCTABJICHHBIC 3aa4Yd ¥ ONPEICNIATh UX THIL

BriOupaTh ¥ NPUMEHSTH MOIXOASAIIUE AITOPUTMBI U METOIBI MAIIMHHOTO OOYYEHHUS TSI PEIICHUST KOHKPETHBIX 3a]1a4.
OO0pabaTeIBaTh ¥ MOATOTOBIMBATH TAHHBIC IS O0YYCHUS MOJICIICH.

OreHrBaTh Ka9€CTBO MOCTPOSHHBIX MOEIIEH 1 MPOBOIUTH X HACTPOUKY.

Peann3oBbIBaTh MPOTOTHIIBI M PELICHUS HA MPAKTUKE, UCIIONb3Yysl COBPEMEHHbBIC HHCTPYMEHTHI i OHOINOTEKU

Baapernb

HaBbikaMu caMOCTOSITEILHOT'O MTPOBEACHUSI IKCIIEPUMEHTOB 110 MAITUHHOMY O0YYCHHIO.

CrocoOHOCTBIO HHTEPIIPETHPOBATH PE3YJBTAThI U JICJIATh BBHIBOJIBI IO KAYECTBY MOJICICH.

YMeHHeM TOKYMEHTUPOBATh MPOIECCH U Pe3yIbTaThl PA0OTHI.

HaBbikamu ajantaiyy U ONTHMHU3AIUH PEIICHUH 1O KOHKPETHBIC 3a/1a41 U YCIIOBHSI.

ITK-20.2. IIpumensieT MeTObI NPeABAPUTEILHOI 00pa00TKH JaHHBIX U Pa0oThI ¢ NPU3HAKAMH




3HaThb
HOpMaJIU3aIus, yaajleHne BEIOPOCOB.

norapu()MUpOBaHUE, OMHHUHT, KOAUPOBAHHE KATETOPHUATBHBIX MEPEMEHHBIX ).

Binsaue npenBaputenbHON 00pabOTKU HAa KauecTBO B () (HEKTHBHOCTH MOJICNICH MAIIMHHOTO O0yYCHMSL.
MHCTpyMEHTHI ¥ OHUOITHOTEKH JIIst 00pabOTKU JaHHBIX

YMmeTrh

AHaU3UPOBATh UCXOTHBIC IAHHBIC, BBISBIIATH U YCTPAHATH OIIUOKHU, TIPOITYCKH U BHIOPOCHI.

BrInonHATh MaciTabupoBaHue U HOPMAITU3AIMIO TPU3HAKOB /IS YIIy4LICHUsS] paboThl MOJIENICH.

Co3aBaTh HOBBIE TIPU3HAKH U TIPEOOPA30BBIBATH CYIIECTBYIOIIKE TSI MTOBBIMICHHUS WH()OPMATUBHOCTH MOICIH.
[TonOupaTh 1 IPUMEHSATH METOBI IPEIBAPUTEIHHON 00paOOTKH C YI€TOM THIIA JAHHBIX M 33JIa4H.
ABTOMATH3MPOBATH MPOLECCHI MMOAIOTOBKU JAHHBIX [T 00YyUCHHUS MOJICTICH.

OCHOBHEIE METOABI Hpe,[[BapHTeHBHOf/'I 06pa6OTKI/I JAaHHBIX: OYUCTKA TaHHBIX, 3alIOJTHECHHUE ITPOITYCKOB, MaCH.ITa6I/IpOBaHI/I€,

MeTozp!l paboTHI ¢ IPU3HAKAMHU: BEIOOP MPU3HAKOB, CO3IaHUE HOBBIX IPH3HAKOB, IPe00pa3oBaHKe MPU3HAKOB (HapHUMep,

Baagern

HaBbikamMu caMOCTOATETBHOTO POBEIECHHST KOMILIEKCHOH MpeiBapuTeNbHOR 00pabOTKH JaHHBIX.
CrocoOHOCTBIO OIIEHUBATH KaUeCTBO MMOATOTOBIEHHBIX JAHHBIX M UX BIMSHUE HAa MOJENb.
YMeHneM T0KYMEHTUPOBATh U 00OCHOBBIBATH BHIOOP METOAOB 00PaOOTKH.

HapbIkaMu MHTerpanuy npeaBapuTenbHol 00paboTku B pabounit nporecc pa3paboTKi Mojeael MaIIMHHOIO O0YUCHHUS.

IIK-20.3. Pemaer npod.ieMbl HecOAJIAHCMPOBAHHBIX JaHHBIX U OLlEHHBAaeT KayecTBO Mojeeii

3HaThb

YMmeTh

Baanern

MOJCIIN.

MeTozbl 1 OAX OB A5 00pHOBI ¢ HecOATaHCUPOBAHHBIMU JAHHBIMH

YMeHneM KOMIUIEKCHO OIICHMBATh Ka4eCTBO MOJCIICH C y4e€ToM CHCHI/I(l)I/IKI/I 3aJa49u U JaHHBIX.

AnHanu3upoBaTh pobieMy HecOalaHCUPOBAaHHOCTH JAHHBIX M BEIOMPATh COOTBETCTBYIOIIUE METOBI €€ PEIICHUS.
TIpuMeHSTh U HHTEPIPETHPOBATH METPUKH OIICHKH Ka4eCTBa MOJIENICH, YUUThIBAsi OCOOCHHOCTH HecOalaHCUPOBAHHBIX JIaHHBIX.

Hasbikamu HaCTpOfIKPI X ONITUMHU3allUK METO0B 60]31)61)1 C HeC6aJ'IaHCHpOBaHHOCTI>IO JUIS ITOBBIIICHUA TOYHOCTH U HAIC)KHOCTH

B pe3yabTare 0CBOCHHMS TUCHUILIMHBI (MOAY./I5) 00y4aI0IMIiCH HOTKEH

3.1|3uaTn:

3.1.1)ocHOBBI HUCKYCCTBCHHOI'O MHTCJJICKTA U TCHACHIIUN MPUMEHCHHN S UHTCJUICKTYaJIbHBIX TEXHOJIOTUH.

3.2|YMmern:

3.2.1|pa3pabarbIBaTh aJITOPUTMHIECKOE U MPOrPAMMHOE 00ECIICYeHHE Ha OCHOBE MPHHIIUIIOB MAIIMHHOTO 00y4YeHHSI.

3.3|Baagern:

3.3.1 HHCTPYMCHTAJIbHBIMHU CPEACTBAMU NPOCKTHUPOBAHNSA U pCaAIU3allui UHTCJIJICKTYaJIbHOI'O MIPOIrpaMMHOI'O o0ecrcUeHHUS.

4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI (MOAY JIsT)

Kon HaumeHoBaHue pa3/iejoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
|_saHATHA sandaTus/ Kvnc LHH KOHTDONA |
Pa3nen 1. BBenenune B MmammHHoe o0yueHue.
11 Brenenue B MarmmaHOE 00y4eHue. /Tema/ 6 0
1.2 Hcropuyeckue TEHACHIIMKA B MAITHHHOM 6 6 IK-1.1-3 JI.1 J11.2 becena no
o0y4yenuu. [IporpaMMHBIe CPEJICTBA peaTH3alluu TK-1.2-3 JI1.4J712.4 MaTepHuany
aJTOPUTMOB MAlIMHHOT'O 00YYCHHUSI. T1IK-11.1-3 JIEKIUN
Bubnmuorexu mnardopmsl .Net. Python. 3agaua. IK-11.2-3
Mepa kauectBa. OnbiT. EMKOCTB, epeoOyuenue [1K-17.1-3
u HenooOyuenue. OLEHKH, CMEIICHUE 1 TIK-17.2-3
mucriepeusi.  /Jlex/ [1K-18.1-3
I1K-18.2-3
I1K-20.1-3
I1K-20.2-3
I1K-20.3-3
1.3 Baenenue B MallMHHOE 00yYEHHE: YCTAHOBKA 6 2 IK-1.1-y J13.2J13.3 | Cnava u 3ammTa
HacTpoiika OKpy»eHHs, paboTa ¢ OMOIMOTEKaMU IIK-1.1-B JI3.4 JI3.5 MIPaKTUYECKOr 0
scikit-learn, pandas, numpy. /TIp/ IK-1.2-y 3a/1aHusI
IK-1.2-B
MK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B




14

O6paboTka u rpeaBapuTeabHas 00paboTka
JIAHHBIX: OYMCTKA TaHHBIX, pa00oTa ¢ MPOITyCKaMH,
HOpMaJH3aLisl U MacIITaOUpOBaHHE TIPU3HAKOB.
Mp/

IIK-1.1-y
IK-1.1-B
IK-1.2-y
TIK-1.2-B
IK-11.1-y
[IK-11.1-B
IK-11.2-y
MK-11.2-B

JI3.1J13.3
J3.5

Craua u 3ammra
MPaKTHYECKOr0
3a7aHHS

15

Hcropus pa3BUTHS HCKYCCTBEHHOTO MHTEIICKTA.
AKTyaJlbHbIC 33291 MAIIMHHOTO 00YUYEHHS.
IMoaroroBka k npakTu4eckum 3austusm. /Cp/

12

IK-1.1-3
IIK-1.1-y
IK-1.1-B
IK-1.2-3
[IK-1.2-y
IIK-1.2-B
IK-11.1-3
IK-11.1-y
IK-11.1-B
IK-11.2-3
IK-11.2-y
IK-11.2-B
I1K-17.1-3
IK-17.1-Y
IK-17.1-B

JI2.1J13.1 JI3.2
JI3.3J13.4
J3.5

becena o
MaTepuany st
CaMOCTOSTENBH

ol paboThI

1.6

OTKpBITHIE IATHOPMBI JTAHHBIX H 00YICHUSL.
Kaggle, UCI ML, Hugging Face, Data.gov
[pensapurenpHas 00paboTka gaHHBIX. OYnCTKA
JTAHHBIX

Busyanuzauus ganaeix. Cpessl. Jambopast /Jlex/

IIK-1.1-y
IIK-1.1-B
[K-1.2-y
IK-1.2-B
MK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B
MK-17.1-y
IK-17.1-B

JI1.1J11.2
JI1.3 JI1.4J12.3
J12.4]13.2 JI3.5

becena mo
MaTepuany
JIEKIIMH

Paznen 2. AnropurMsl 00y4eHusl.

2.1

Anroputmsl o0yuyenus. /Tema/

2.2

ANTOpUTMBI OOYYEHHUS C yIUTEIEM.
BeposiTHOCTHOE 00y4deHue ¢ yunureneM. MeToz
OIOPHBIX BEKTOPOB. ANTOPUTMBI 00ydeHHUs Oe3
yuureis. MeTos IJIaBHbIX KOMIIOHEHT.
Knacrepuzanus metonom k cpeaHux.
CTOXaCTUYECKH TPaUeHTHBIH CITYCK.
IMocTpoenue anropuTMa MaIIMHHOTO O0YYEHHSI.
/JTex/

IK-1.1-3
IK-1.2-3
IK-11.1-3
IK-11.2-3
I1K-17.1-3
IK-17.2-3
I1K-18.1-3
I1K-18.2-3
[1K-20.1-3
[1K-20.2-3

JI1.1 JI1.3J12.1

Bbecena no
MarepHuany
JIEKIUN

2.3

Jluneiinas perpeccus Mp/

[K-1.1-y
IIK-1.1-B
[K-1.2-y
IK-1.2-B
MK-11.1-y
IK-11.1-B
MK-11.2-y
[1K-11.2-B
IK-17.1-y
I1K-17.1-B
IK-17.2-Y
IK-17.2-B

JI3.2J13.3
JI3.4 JI3.5

Craua u 3ammura
NPaKTUIECKOrO
3aJaHHS




2.4

KitacrepHslit aHanu3 gaHabIx /I1p/

IIK-1.1-y
IK-1.1-B
[K-1.2-y
[IK-1.2-B
IK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B
MK-17.1-y
IK-17.1-B
IK-17.2-y
I1K-17.2-B

JI3.1J13.3
JI3.4 JI3.5

Craua u 3ammra
MPaKTHYECKOr0
3a7aHHS

2.5

Acconmartusable rpasuna /I1p/

[K-1.1-y
I1IK-1.1-B
[K-1.2-y
IK-1.2-B
MK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B
IK-17.1-y
I1IK-17.1-B

JI3.1J13.3
JI3.4 J13.5

Craua u 3ammra
MPaKTHYECKOr0
3a/1aHus

2.6

PaccMoTpeHue IpuMepoB 3a/1a4 MallnHHOTO
00yueHHs pa3IuuHbIX Kiaccos. /Cp/

16

IK-1.1-3
IIK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B
IK-11.1-3
IK-11.1-y
IIK-11.1-B
MK-11.2-3
MK-11.2-y
IK-11.2-B
IK-17.1-3
IK-17.1-y
IK-17.1-B

J2.1J12.2

becena no
MaTepHuany Jist
CaMOCTOSTENBH

oli paboThI

2.7

JIuHeliHas1, MONIMHOMUANIBHAS U JIOTMCTUYECKAs
perpeccust

Jepesbst npunsaTHS pemeHnit. CrydaltHbIX Jiec.
AHcaMOI1b iepeBbEB

I'enernueckue anroputmel. /Jlex/

IK-1.1-3
IK-1.2-3
I1K-11.1-3
IK-11.2-3
IK-17.1-3
[K-17.2-3

J1.2J11.3
JI1.4

becena no
Marepuany
JIEKIIMH

Pasnen 3. Heiiponnsble ceTH.

3.1

Heiiponnsie cetu. /Tema/

3.2

Heiiponnsie cetu. ['mydokue cetu. [Ipodnemsil,
TpeOyromue rryookoro ooyuenus. O0y4eHue
MHOroo6pasuii. ['mybokue ceTu npsmoro
pacnpoctpaHenus. Perymsipuzanys.
Onrumusanus. CBepTouHbIe ceTh. PeKyppeHTHbIe
U peKYpCHUBHBIE ceTH. TeHIEHIMH Pa3BUTHS
riyookux cereid. KBanroBanue u Pruning
mozneneit UU. Pexyppentusie cetu. LSTM. /Jlex/

IK-1.1-3
IK-1.2-3
IK-11.2-3
I1K-17.1-3
IK-17.2-3
I1K-18.1-3

JI1.1 J11.3J12.3
J2.5

becena mo
MaTepuany
JIEKIAN

3.3

[IpoekTupoBaHue U pa3padboOTKa MPOCTEHIINX
HelpoHHbIx cereir  /IIp/

MK-1.1-3
[K-1.1-y
TIK-1.1-B

JI3.1J13.2
JI3.4 J13.5

Cpada u 3ammura
MPaKTHYECKOTr0
3aJaHHS




3.4

[IpoexTupoBaHue 1 pa3padoTKa HEHPOHHBIX CETEH
¢ ucrnosibp3oBanueM oubnuorexu Keras /TIp/

IIK-1.1-y
IK-1.1-B
[K-1.2-y
[IK-1.2-B
IK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B
MK-17.1-y
IK-17.1-B
IK-17.2-y
I1K-17.2-B
IK-18.1-Y

JI3.1J13.2
JI3.3

Craua u 3ammra
MPaKTHYECKOr0
3a7aHHS

3.5

[TpoexTupoBaHue 1 pa3padboTKa HEHPOHHOM ceTH
JUISl pacliO3HaBAaHUS PYKOIMCHBIX YHcesl. MeToabl
MOBBIIIEHHS TOYHOCTH MOJEIICH:
KpOCC-BaJMAAINS, TI0N00p THIIEPIapaMeTpoB,
ancamOnupoanue. /TIp/

IK-1.1-y
I1K-1.1-B
IK-1.2-y
IK-1.2-B
MK-11.1-y
IK-11.1-B
I1K-11.2-3
IK-11.2-y
IK-11.2-B
IK-17.1-3
MK-17.1-y
IK-17.1-B
[K-17.2-3
IK-17.2-Y
IK-17.2-B
IK-18.1-y
IK-18.1-B
I1K-18.2-B
I1K-20.1-B
I1K-20.2-Y
I1K-20.2-B
I1K-20.3-Y

JI3.1 J13.2
JI3.3J13.4
J3.5

Craua u 3ammra
MPaKTHYECKOr0
3a7aHAS

3.6

[IpoexTupoBaHue U pa3zpaboTka CBEPTOYHON
HEHPOHHOM CETH Ui PaCIO3HABAHUS PYKOITUCHBIX
yucen /IIp/

IK-1.1-y
IIK-1.1-B
[K-1.2-y
IIK-1.2-B
MK-11.1-y
IK-11.1-B
IK-11.2-y
IK-11.2-B
MK-17.1-y
IK-17.1-B
MK-17.2-y
[K-17.2-B

JI3.1J13.2
JI3.3J13.4
J3.5

Craua u 3ammra
MPaKTHYECKOr0
3a]aHAS

3.7

[IpoekTrpoBaHue U pa3paboTKa HEHOHHOM CETH
JUISL pacKpalyBaHus n3oopakenuit /IIp/

IK-1.1-3

J13.1J13.2
JI3.3J13.4
J3.5

Cpaua u 3ammra
MPaKTHYECKOTr0
3a7aHUs

3.8

I'my6okoe oOyuenue. TeHACHIMN Pa3BUTH
MatmHHOro odyuenus. /Cp/

16

IK-1.1-3
IK-1.1-y
IIK-1.1-B

J2.1

becena o
MaTepuany Jis
CaMOCTOSITCIIBH

oii paboThI

Paznen 4. Ucnob30BaHHe TEXHOJIOTHI
MAIIMHHOT0 00y4YeHHs MpPH pa3padoTke
HH(OPMAMOHHBIX CHCTEM.

4.1

Hcnonp30BaHre TEXHOIOTHIA MAITHMHHOTO
0o0y4eHus mpu pa3zpaboTke HHQOPMAIHOHHBIX
cucreM. /Tema/

4.2

/Jlex/

IK-1.1-3
IK-1.2-3

JI1.2 J11.3J12.3

Bbecena mo
MaTepuany

JICKIIUH




4.3

Hausnbrii OaitecoBckuii KiaccuhpukaTop
Mp/

IK-1.1-3
[K-1.2-y
IK-1.2-B

JI3.1J13.2
JI3.3J13.4
J3.5

Craua u 3ammra
MPaKTHYECKOr0
3a7aHHS

4.4

PekoMeH/IaTeNbHbIE CUCTEMBI Ha OCHOBE
CHHTYIISIpHOT 0 pazioxenus /IIp/

IK-1.1-y
IK-1.1-B
[IK-1.2-Yy
IK-11.1-y
IIK-11.1-B
MK-11.2-y
IK-11.2-B
MK-17.1-y
IK-17.1-B
IK-17.2-Y
IK-17.2-B

JI3.1J13.2
JI3.3J13.4
J3.5

Craua u 3amura
MPAKTHYECKOTO
3a7aHUs

45

Beenenue B 00paboTKy ecrecTBeHHOro sa3bika /I1p/

IK-1.1-y
I1K-1.1-B
IK-1.2-y
IIK-1.2-B
MK-11.1-y
[K-11.1-B
IK-11.2-y
IK-11.2-B
IK-17.1-Y
IK-17.1-B
MK-17.2-y
[1K-17.2-B
I1K-18.1-Y

JI3.1J13.2
JI3.3J13.4

Craua u 3ammra
MPaKTHYECKOr0
3a1aHUs

4.6

MeTtonp! OLIEHKH KayecTBa Mojieielt pu
HecOanancupoBaHHbIX AaHHbIX: ROC-AUC, PR-
kpuBble, F1-mepa /Tlp/

MK-1.1-3
I1K-20.1-Y
[1K-20.1-B
I1K-20.2-Y
I1K-20.2-B
I1K-20.3-Y
I1K-20.3-B

JI3.1J13.2
JI3.3J13.4
J3.5

Cpaua u 3ammura
NPaKTUIECKOrO
3a7aHHS

4.7

OO0yuenust ¢ noakperuiennem /TIp/

IK-17.2-y
IK-17.2-B
IK-18.1-y
I1K-18.1-B
I1K-18.2-Y
I1K-18.2-B
IK-20.1-Y
I1K-20.1-B
[1K-20.2-Y
[1K-20.2-B
I1K-20.3-Y
I1K-20.3-B

J13.1J13.2
JI3.3J13.4
J3.5

Craua o 3ammra
MPaKTHYECKOTrO
3a7aHUs

4.8

SI3BIKH peau3aiiy alrOPUTMOB MAITHHHOTO
00yueHus1. BUOIHOTEKH HCKYCCTBEHHOTO
unresekra. /Cp/

16

IK-1.1-3
IK-1.2-3
[K-1.2-y
I1K-1.2-B

J12.3 J12.4J13.1
J13.2J13.4

becena o
MaTepHuany st
CaMOCTOSTENBH

oii paboThI

Pazgea S. IlpomexyTouHas aTrecTanus

5.1

IMpomesxyrounas aTtecrams /Tema/




5.2

Wnas xonraktHas pabora /UKP/

0,35

IIK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
I1K-1.2-B
IK-11.1-3
MK-11.1-y
IK-11.1-B
IK-11.2-3
IK-17.1-3
IK-17.1-y
IK-17.1-B
IK-17.2-3
MK-17.2-y
IK-17.2-B
I1K-18.1-3
IK-18.1-Y
I1K-18.1-B
I1K-18.2-3
IK-18.2-y
I1K-18.2-B
I1K-20.1-3
I1K-20.1-Y
I1K-20.1-B
I1K-20.2-3
IK-20.2-Y
I1K-20.2-B
I1K-20.3-3
I1K-20.3-Y
I1K-20.3-B

becena no
Marepuany

53

Koncynpranuu /Kuc/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-11.1-3
MK-11.1-y
IK-11.1-B
IK-11.2-3
IK-11.2-y
IK-11.2-B
IK-17.1-3
IK-17.1-V
IK-17.1-B
IK-17.2-3
MK-17.2-y
IK-17.2-B
IK-18.1-3
I1K-18.1-V
I1K-18.1-B
I1K-18.2-3
IK-18.2-Y
I1K-18.2-B
IK-20.1-3
IK-20.1-Yy
I1K-20.1-B
I1K-20.2-3
IK-20.2-Y
I1K-20.2-B
IK-20.3-3
I1K-20.3-Y
I1K-20.3-B

becena o
MaTepHuany




5.4

Dx3amen /Ox3amen/

6 53,65

IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
I1K-1.2-B
IK-11.1-3
IK-11.1-y
IK-11.1-B
MK-11.2-3
IK-11.2-y
IIK-11.2-B
IK-17.1-3
MK-17.1-y
IK-17.1-B
MK-17.2-3
MK-17.2-V
IIK-17.2-B
I1K-18.1-3
IK-18.1-VY
I1K-18.1-B
I1K-18.2-3
[1K-18.2-Y
I1K-18.2-B
I1K-20.1-3
IK-20.1-VY
I1K-20.1-B
I1K-20.2-3
[1K-20.2-Y
I1K-20.2-B
I1K-20.3-3
IK-20.3-VY
I1K-20.3-B

ITuceMenHbII
OTBET Ha
BOMPOCH U
pelienre 3agauu

5. OHEHOYHBIE MATEPHUAJIBI 11O TUCHUITIJIMHE (MOAYJIIO)

OrneHOYHbIE MaTepUallbl IPUBEACHBI B IPHIOKEHUH K pabodel mporpaMme JUCHUILTUHEI (CM. JOKyMeHT "OLieHOYHbI MaTepralibl O
mucuuiuinie "MamuHHOe o0yueHue").

6. YYEBHO-METO/JUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHHME JIJUCIIUITIJIMHBI (MO Y JIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnarenscrBo, | Komuuectso/
roj Hazpanue ObC
JI1.1 |[SAxbseBal. D. HeueTkue MHOXKeCTBa 1 HelipOHHBIE ceTH : yueOHoe mocodue  |Mocksa, 978-5-4487-

Capatos: 0079-8,

WnrepHer- http://www.ipr

VYHuBepcurer bookshop.ru/6

Wudopmarmonn |7390.html

bIx TexHomorui

(MHTYUT),

ByzoBckoe

oOpa3oBaHue,

2017, 320 c.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
rof Ha3BaHue ObC
JI1.2 |Bapckuii A. b. BBenenue B HeHpOHHBIC CETH : yueOHOE OCOOHe Mockaa, 978-5-4497-
Caparos: 0309-5
Wurepuer- http://www.ipr
VYuusepcurer bookshop.ru/8
Wudopmarpons [9426.html
bIX TexHomorui
(MHTYUT), Ait
IInu Ap Menua,
2020, 357 c.

JI1.3 |Cotnuk C. JL. IIpoeKTUpOBaHHE CUCTEM HCKYCCTBEHHOI'O MHTEIUICKT Mockga: , https://e.lanbo
HUHTYUT, 2016, |ok.com/book/1
228 c. 00395

JI1.4 |Korensuukos E. B., BBezienre B MalimHHOE 00yUIEHNE M aHAIN3 JAaHHBIX © y4ueo. Kupos: Barl'V, |, https://e.lanbo

Korensuukosa A. B. rocooue 2023, 68 c. ok.com/book/3
90698
6.1.2. lonorHUTeIbHAS IUTEPATypa
Ne ABTOpBI, COCTaBUTENH 3arnaBue WzpatenscrBo, | Kommuecro/
rox Ha3Banue DbC

JI2.1 |Bapckuii A. b. Jlornueckue HEHPOHHBIE CETH Mocksa: 978-5-94774-

WnaTepuer- 646-4,
YHuBepcHTET http://www.ipr
Wudopmarmonn  [bookshop.ru/5
pix Texnonoruii |[2220.html
(MHTYUT),
2016, 492 c.
JI2.2 |Yybykosa U. A. Data Mining : yuebHOe mocodue Mockaa, 978-5-4497-
Caparos: 0289-0,
WnrepHer- http://www.ipr
VYHuBepcurer bookshop.ru/8
Wudopmarmonn [9404.html
biX TexHomorui
(MHTYUT), Ait
IIn Ap Menua,
2020, 469 c.
JI2.3 |IlaBnoBa E. A. TexHomoruu pa3paboTKH COBPEMEHHBIX HWH(OPMAIOHHBIX Mockaa, 978-5-4497-

cucrem Ha atdopme Microsoft. NET : yueGHOe mocobue Caparos: 0360-6,
WnrepHer- http://www.ipr
VYuusepcurer bookshop.ru/8
Hudopmarpons [9479.html
bIX TexHomorui
(MHTYUT), Ait
IIn Ap Menna,
2020, 128 c.

JI2.4 |I'aBpunosa T. A., Wmxenepus 3Hanuil. Monenu 1 MeTons! : ydeOHUK 171t By30B  |CaHKT- 978-5-8114-
Kynpsisues /1. B., IerepOypr: 6473-9,
Mypowmues . U. Jlans, 2020, 324 |https://e.lanbo

c. ok.com/book/1

47337




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC
JI2.5 |Bapckuit A.b. MartemaTuueckas JIOTHKa COOBITHH U JIorHueckue Heifponnsie  |M.:HoBsie 1
CeTH TEXHOJIOTHH,
2007, 32c.
6.1.3. MeTroanyeckue pazpaboTku
Ne ABTOpBI, COCTaBUTENN 3arnasue WzpatenscrBo, | Kommuecro/
rof Ha3BaHue ObC
JI3.1 |Coraux C. JL. IIpoexkTHpoBaHUE CUCTEM UCKYCCTBEHHOIO UHTEILICKTA Mocksa: 2227-8397,

UnrepHer- http://www.ipr

VYHuBepcurer bookshop.ru/7

Wudopmarmonn |[3716.html

bIx TexHomorui

(MHTYUT),

2016, 228 c.

JI3.2 |ykanosa H.W. Heitponnsle cetu 1 reHeTndeckue anroputmsl : Meroandeckue |Pszans: PULL ,
yKa3aHUs PIPTVY, 2011, https://elib.rsre
u.ru/ebs/downl
0ad/1054
JI3.3 |Ky3nenos B.II. HeiipoHHble ceTH: MpaKTU4YeCKui Kype : Y4ueOHoe mocodue Pszans: PULL ,

PI'PTVY, 2014, https://elib.rsre
u.ru/ebs/downl
0ad/1100

JI3.4 |bymaes M.II., KabanoB |HelipoHHbIe ceTr aiist afanTUBHOW 00pabOTKU NaHHBIX : Pszann: PULL ,

A.H., Mapkosa U.C. VyebHoe mocodue PI'PTVY, 2012, https://elib.rsre
u.ru/ebs/downl
0ad/1373

JI3.5 |[I'pomoB A.IO., [Tanuna |MarmmHHOE 00YYEHUE: METO. YKa3. K IIPAKT. 3aHATHAM : Pszans: , 2020, |,

n.C. MeToau4ecKue yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/2778

6.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
31 |9nexrponHO-6HOMHOTEUHAs cucTeMa «IPRbooks»
32  |OnekrponHo-6ubnuoreynas cucrema @I'BOY BO «PTPTY»
33  [DOnexkrponHO-OMOMMOTEYHAs cucteMa «JIaHb»

6.3 Ilepeyenb NporpaMMHOro odecre4yeHus ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 I[lepeyeHnb JHUIIEH3HOHHOTO0 H CBOOOIHO PACIPOCTPAHSIEMOr0 MPOrPaMMHOr0 odecneyeHus, B TOM YHcje 0Te4eCTBEHHOI0

npou3BoacCTBa

HaunmeHnoBanue

Onucanue

OnepanunonHas cucreMa Windows

Kommepueckas nuiieH3us

Kaspersky Endpoint Security

KOMMCp‘IeCKaﬂ JIMICH3 U

Adobe Acrobat Reader

CsoOognoe ITO

LibreOffice Cso6omnoe 1O
Pyton Csob6oanoe 10
Notepad++ Ceo6oanoe I10
Chrome Cso6oanoe 1O

Adobe Acrobat Reader DC

Cso6omanoe ITO

Hurepnperarop Python

CsoOognoe ITO

Microsoft Visio

Microsoft Imagine, Homep noamucku 700102019

Python

CBO60,HHO pacinpocCTpaHsaACMOEC MPOrpaMmMHOE obecrieucHne noa JIMICH3UAMU

VirtualBox

CaoOognoe ITO




Node.js. VisualStudioCode Csob6omnoe 1O

Visual studio community Croboanoe I10
PyCharm Community Cso6ogmmoe 110
Acrobat Reader DC
Microsoft Visual Studio 12.0 Microsoft Imagine, Homep noxmucku 700102019
Apache OpenOffice CeobozHblil naket oducHbIX npmwiokenuil. Jlnnensus Apache License 2.0
Adobe Reader Csobozanoe ITO
LibreOffice 5
OrneparnoHHas crucreMa Windows [Microsoft Imagine: Homep mogmucku 700102019, 6eccpouno
P g 1Y P
XP/Vista/7/8/10
Microsoft Visual Studio Microsoft Imagine: Homep moamucku 700102019, 6eccpouto
Microsoft Office Access Microsoft Imagine: Homep moamucku 700102019, 6eccpouro
Microsoft Office Visio Microsoft Imagine: Homep moamucku 700102019, 6eccpouno
Mozilla CB00OOIIHO pacnpoCTpaHsieMOe MPOrpaMMHOE 00ecTieueHHEe MO JTUIICH3USAM U
Android Studio CB0G6OIHO pacpocTpaHsIeMoe MPOrpaMMHOE 00eCIIeYeHNE IO THIICH3UAMHM
Microsoft CB00OIHO pacpocTpaHsIeMoe MPOrpaMMHOE 00EeCIICUCHUE MO THLCH3UAMHE
Google CB00OOIHO pacnpocTpaHsieMoe MPOrpaMMHOE 00€CIIeYEHUE O] JIUIICH3UAMU
Microsoft Windows Kommepueckast THIEH3HsT
Microsoft Visual Studio KommMepueckas THIIeH3Hs
Microsoft Visio Kommepueckas THIEH3Hs
Microsoft Office Kommepueckast nuueH3us
6.3.2 Tlepeyenb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 |Mudopmanuonno-npasosoii noprai TAPAHT.PY http://www.garant.ru
6.3.2.2 |Cucrema KoncynwsrantIlmoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITIJIMHBI (MOYJIST)
02/1-B1 GusHec-uHKybOaTop. YueOHas ayauTOpus Ui TPOBEACHHS 3aHATHH JEKIIHOHHOTO M CEMHHAPCKOrO THIIA,
IPYIIOBBIX U WHAWBUAYAJIbHBIX KOHCYNBTAIMH, TEKYIIErO0 KOHTPOJIS M IPOMEXKYTOYHOH aTTecTalyu, JabopaTopHBIX
1 paboT, NpakTHYECKHX M caMocTosTeNbHbIX 3aHsATHi 12 kommbtotepoB (CPU Intel Core i5-3470, 8 T'b O3VY)
(KOMITBIOTEPHBIN KJIacc) ¢ BO3MOXKHOCTBIO TOIKITIOUEHHS K ceTH «VHTepHEeT» U 00ecnedeHeM JOCTYyIa B 3JICKTPOHHYIO
nHOpMaOHHO-00pa3oBaTenbHy0  cpeny PIPTY, 64 wecr, MyJbTHMeaIMa TIPOEKTOP, OKpaH, KOMIIBIOTED,
CIICIMATN3UPOBAHHAS MeOeIIb, TOCKA
02/2-BU 6usnec-uaKyOaTop. YdeOHAs ayauTopws IS MPOBEJEHUs TPYNIOBBIX M WHAMBHUAYATBHBIX KOHCYIIbTAIHA,
TEKYIIETr0 KOHTPOJISI U MPOMEKYTOYHOM aTTECTAINH, JJAOOPaTOPHBIX PaboT, MPAKTUIECKUX M CAaMOCTOSTEIIBHBIX 3aHIATHI
2 9 xomnsrotepoB (CPU Intel Core 15-3470, 8 I'b O3VY) (koMIBIOTEpHBIH KJIacC) ¢ BO3MOXKHOCTBIO IOAKITIOYEHHUS K CETH
«HTepHEeT» M obecreueHrueM JOCTyIa B 3JICKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTenbHyo cpeny PIPTY, 18 wmecr,
CIICIMATN3UPOBaHHAs MeOeIb
122 yueOHO-aAMUHUACTPATUBHBIA KOPIYC. Y4UeOHasl ayauTOpUs ISl POBEICHHS 3aHATUH JEKIHOHHOIO U CEMHHAPCKOTO
THIA, TPYNIOBBIX ¥ WHIWBUAYAIbHBIX KOHCYNBTAIM, TEKYIIETO KOHTPOIS ¥ MPOMEKYTOYHOW AaTTeCTAalH,
3 1a00paToOpHBIX PabOT, MPAKTHUECKUX M CaMOCTOSTENbHBIX 3aHATHI 10 kommboTepoB (CPU AMD Phenom II X4 955, 4
I'b O3VY) (kOMIBIOTEPHBIH KIACC) ¢ BO3MOXKHOCTBIO TOIKIIOYCHUS K ceTh «MHTepHeT» W obecrieueHHueM OCTyra B
JJIEKTPOHHYIO HH(OpMaIMoHHO-00pa3oBarenbHyto cpeay PIPTY, 56 Mect, MyiabTHMeIua MPOEKTOpP, HHTEPAKTHUBHAS
JTOCKA, KOMITBIOTEP, CIEIHATH3UPOBAHHAS MeOeIb, TOCKa
209 y4eOHO-aIMUHUACTPATUBHBIA KOpIyC. YueOHas ayauTOpus JUId IPOBEACHUS 3aHATHH JIEKIIMOHHOTO U CEMHHAPCKOr 0
TUMa, TPYNIOBBIX M WHAMBUAYaIbHBIX KOHCYNIbTAIlMH, TEKYIIEr0 KOHTPOIS M MNPOMEKYTOUHOW aTTECTALHH,
4 abopaTOpHBIX PAa0OT, MPAKTHYECKHX K CaMOCTOSTENBHBIX 3aHATHH 14 KOMIBIOTEPOB (KOMIIBIOTEPHBIH Kiacc) ¢
BO3MOXXHOCTBIO TIOAKIIOUEHHs K ceTd «MHTepHeT» M obeclieueHHeM JIOCTyla B JIIEKTPOHHYIO HH(OPMAalHOHHO-
obpasoBaresnbHy0 cpeny PIPTY, 48 mect, MyabTUMeIHa MPOEKTOP, SKPaH, KOMIBIOTEP, CHEHHUATH3UPOBAHHAS MeOeb,
JIOCKa
210 y4eOHO-aIMHUHUACTPATUBHBIA KOPIyC. YueOHas ayauTOpHUs Ul POBEACHUS 3aHATHH JICKIIMOHHOTO U CEMHHAPCKOTO
TUIA, TPYIIOBBIX W HWHAWBUAYaJbHBIX KOHCYJIbTAlMM, TEKYLUIETrO KOHTPOAS W MPOMEXKYTOYHOM aTTecTaluy,
5 abopaToOpHBIX PA0OT, MPAKTHYECKHX KM CaMOCTOSITENBHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIBIOTEPHBIH Kiacc) ¢
BO3MOXKHOCTBIO TOIKITIOUEHHs K ceTd «MHTepHeT» H obeclieueHneM JIOCTyna B JIIEKTPOHHYIO HH(OPMaHOHHO-
obpazoBaresnbhyo cpeny PIPTY, 44 mecra, MylbTHMEAMa IPOEKTOP, 3KPaH, KOMIIBIOTEP, CIICIIHATM3UPOBAaHHAS MeOeb,
JIOCKa
32-BU OuzHec-unKyOatop. YueOHas aymuTOpus Ui TNPOBEACHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOrO THIIA,
TPYNIOBEIX M MHAWBUIYAIBHBIX KOHCYNBTALlMH, TEKYIIETO KOHTPOIS M IPOMEXYTOYHOM aTTeCTaluH, JIAOOPaTOPHBIX
6 paboT, MPaKTUYECKUX U CaMOCTOATENbHBIX 3aHATHH 13 kommbiorepoB (CPU AMD Phenom II X4 965, 4 Tb O3Y)
(KOMIBIOTEPHBIN KJIACC) ¢ BO3MOXHOCTHIO MOJKIIOUCHHS K ceTH «MHTEpHET U 00eCreueHreM JOCTyMa B 3IEKTPOHHYIO
nH(opMaIoHHO-00pa3oBaTensHyto cpeny PIPTY, 14 wmecr, naGoparopHoe ceTeBoe 00OpyIOBaHHE, MYJIbTHMEIHA
MPOEKTOP, SKpaH, KOMIBIOTEP, CHEHHATN3UPOBaHHAsI MeOeIIb, TOCKa




8. METOAUWYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOZYJIIO)

Metoanueckoe obecriedeHre TUCUUILTUHBI IPUBEICHO B MIPUIOKEHUH K paboyeil mporpaMme TUCUUILIUHBI (CM. TOKYMEHT
"MeTtonuueckue yka3zaHus AUCHHUILIMHBL "MamnHHoe o0yueHue").

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

NnoannCAHO ®reoy BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesuy, 05.11.25 17:06 (MSK) MpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmin kaceapoii IBM

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, Koctpos Bopuc Bacunbesuy, 05.11.25 17:06 (MSK) MpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmii kaceapovi 9BM

BbIMYCKAOLLIEN

KA®E/IPbI




