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1. OBIIUE CBEIEHUSA

VYuebnast aucuuiuimHa «Kiaccuueckue aaropuTMbl MAIIMHHOTO OOYYEHUS» U3ydaeTcs B IEPBOM
cemecTpe.
KypcoBas pabora — He mpeycMOTpeHa.

1.1. dopma NpoOMEKYTOYHOHN aTTECTALMU: FK3aMEH.
1.2,  Mecto yuebHOU nucuuiuinHbl B cTpykType OITOII.

VYueOnas aucuumiinHa Kinaccuueckue alropuTMbl MAIIMHHOTO O0YYEHHUSI OTHOCUTCS K 0053aTeNIbHO
YacTH.

OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIIOTCS PE3yJbTaTbl OOydYeHHUs MO MPEAIIeCTBYIOIINM
JUCLIUIUINHAM U PAKTUKAM:

- KommnbrorepHas anredpa u MareMaTH4eCKUe OCHOBAHUSI MAIIIMHHOTO OOYYEHHUS.
PesynbpTarel 00ydeHus MO y4eOHOW NUCHUUIUIMHE HCIONB3YIOTCS NpPU HM3YYEHUH CIEAYIOUINX
JUCLIUIUIAH U IIPOXO0KIEHUS IIPAKTUK:

- MeTopl aHanu3a TEKCTOBOH MH(GOpMAIHH;

- HeiipocereBbie TEXHOJIOTUY;

- Mertonpl BepupHUKaINK JaHHBIX,

- MeTobl 1 TEXHOJIOTMHU 00pabOTKK OOJIBIINX JIaHHBIX;

- [IpuknanHble 3a1a4M UHTEUIEKTYaIbHOI'O aHAJIW3a JaHHBIX.

PesynbraTel OCBOEHHS y4eOHOW MAWCHUIUIMHBI B JalbHEHIIeM OyIyT HCIOJIB30BaHbl MpU
BBIMIOJTHEHUH BBITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. 1IEJW U INIAHAPYEMBIE PE3VJIbTATHI OBYUEHUS O
JTUCLUIIJIMHE (MOAYJIIO)

[enssmMu n3yueHus TUCIUIITHHBI Kiaccudeckue aropuTMbl MATUHHOTO O0YYCHUS SIBIISFOTCSI:

- (dhopmMupoBaHKE HaBBIKA KIACCU(DUKAIIMNA METOI0B MAITMHHOTO 00YUYEHUS;

- (hopMHpOBaHHE HaBbIKA BBIOOpA CTPYKTYPbI JAHHBIX U OUOIMOTEKH ISl ©X 00pabOoTKH
MPU MOCTPOSHUH MOJETU MAIIMHHOTO O0YYEeHHUS;

- dbopMupOoBaHHE HaBbIKa aHaJdN3a W BBISBICHHUS 3aKOHOMEPHOCTH C IOMOIIBIO
AJITOPUTMOB MAIIMHHOTO O0yYEHHS;

- dhopmMupoBaHHe y 00y4arOIIMXCsl KOMIIETCHIIMH, YCTaHOBJIECHHON 0O0pa3oBaTeIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUIIIMHE.
Pesynbrarom 00yueHus Mo y4eOHOW NUCIUIUIMHE SIBISETCS OBIaJCHUE 00yJarONMMUCS 3HAHHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIbHOCTH, XapaKTePU3YIOUMMH Mporecc (HOpMUPOBAHHUS
KOMITETCHIINM ¥ 00ECTICUNBAIONIUMHU JTIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yUeOHOM
JTUCLHUTIITUHBI.

2.1. @opmupyemble KOMIETECHIIMU, UHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C IJIAHUPYEMBIMH Pe3yJIbTaTaMu 00yUYEHUS 110 AUCITUTIIINHE!

Kon n HanmeHoBaHue
Koa u HaumeHOBaHuUe EHIMKATOPA Ilnanupyemble pe3yJIbTaThl 00y4eHHUs
KOMIIEeTeHIIUH 10 JIMCUMILIHHE
AOCTHKEHHMs KOMIIETeH UM
OIIK-1 NJA-OIIK-1.1 — (opMHUpOBaHUE HABBIKA
CniocoOeH pemartb IlocraHoBKa U pemieHne KJIaCCU(pUKAIIIH METOIOB MAITTHHOTO
aKTyaJIbHBIE 3a0a4u aKTyaJIbHBIX 3a/1a4 IIPUKIAJAHON | 0OydeHHS,
GyHnamenTanbHOM 1 MaTEMaTHKH, — (dopmupoBaHKe HaBbIKA BEIOOPA
HPUKIIAJHONW MaTEMATUKU CTPYKTYPHI JaHHBIX U OMOIMOTEKH IS UX
00pabOTKH MPH TTOCTPOCHUH MOIEITH
MAIIMHHOTO 00yYeHHUS;




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

Crioco6eH uCIonp30BaTh
1 pa3pabaTeIBaTh MOJEITH
MalIMHHOTO 00Y4YCHHS
JUTSL PEIICHUS
MIPaKTHIECKUX 33129
HMHTEJUIEKTYaJIbHOU
00pabOTKH TaHHBIX B
o0yacTv aHaM3a TEKCTOB
Ha €CTECTBEHHOM SI3BIKE

AHaM3 ¥ UCOJIb30BaHHE
KJIACCUYECKUX METOJIOB
MAaIIIMHHOTO O0YYCHHS

HWH/IHKATOpa
KOMIIeTeHIINH 10 INCIHILIHHE
JAOCTHKEHHs] KOMIIeTeHIIHH
IK-2 NJ-TIK-2.1 — (hopMHUpOBaHUE HABBIKA aHATM3A U

BBISABJICHUA 3aKOHOMCPHOCTHU C TIOMOIIBIO
AJITOPUTMOB MAIIMHHOI'O 06yquI/m;

3. CTPYKTYPA UM COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO61ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

o 04HOH opMe o0yueHus — 4
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
0CBOEHMS: o % = g % MepONPpUsITHIA, oﬁecneqy‘l’samume no
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © 2 o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
q)opanyeMoﬁ(:,Ix) (opma(bl) IPOMEKYTOYHOI ATTECTALMH S‘: § g-i SIS § % E § yCIeBaeMOCTH;
Korlfll;;il:;l;;((’l;) u E E E § § E E E f ¢GopMBI IPOMEKYTOYHOT0 KOHTPOJISI
JAO0CTHKEHUS £ g E \§ \§ g E[ = ‘§ SN L
KOMIIETEHIMI = =& SR == O a
IlepBblii cemecTp
OIIK-1: Pa3nen |. AIropuT™Mbl MAIIMHHOTO 00YYeHHSA X X X X 44 DOpMBI TEKYIIETO KOHTPOJIS
NA-OIIK-1.1 | Tema 1.1 2 2 X o pazzaeny |:
bubanoreka Python NumPy. 1Tomamane paboTbl
IK-2: Tema 1.2 2 2 X
WA-TIK-2.1 JIuHeHHbI K1accu()UKAaTOp U CTOXACTHYECKHIT TPa/IHEHT.
Tema 1.3 2 2 X
bubmuoreka Python Pandas.
Tema 1.4 2 2 X
MeTpuyecKkue MeTOo bl KIIACCU(UKAINH U PETPECCHH.
Tema 1.5 2 2 X
bubmuorexu Python Matplotlib, Seaborn & Plotly.
Tema 1.6 2 2 X
Metoz onOpHBIX BEKTOPOB.
Tema 1.7 2 2 X
bubaunoreka Python Sympy.
Tema 1.8 2 2 X
MHoromMepHasi JMHEHHAs perpeccus.
Tema 1.9 2 2 X
Metoapl HEITUHEIHOM perpeccuu
OKk3aMeH X X X X 48 DOK3aMeH B yCTHOM (opme 1o duseram
HUTOI'O 3a TpeTnii cemecTp 18 18 92
HUTOI'O 3a Bech nepuon 18 18 92




3.3.

Kpatkoe coneprxanue yueOHON AUCIUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjeia (TeMbl)

Paszgean |

Knaccuueckue anzcopummbsl MAULUHHO20 06yuenuﬂ

Tema 1.1

bubmuoreka Python NumPy.

Kiaccsl, ctpyktypsl 1 MeTos! 6ubmmotexu NUmPy.
Ctparterus €€ MpUMEHEHUSI.

Tema 1.2

Jluneiinblil knaccupuKaTop U
CTOXaCTUYECKUH TPaJIUCHT.

Jluneitnblil knaccugukaTop, moaenas MakKamnoka-IIutrcea,
HETIPEPBIBHBIE alPOKCUMALIUH TIOPOTOBOM (DYHKIIHMHU MOTEPb.
MeTtoa CTOXacTHYECKOT 0 IPagueHTa.

OBPUCTHUKH: HHUITUAJIN3ALIUS BECOB, OPAAOK MPEIbSIBICHUS
00BEKTOB, BEIOOP BEIMYHWHBI TPAANCHTHOTO IT1ara,
«BBIOMBAaHME» W3 JIOKAIBHBIX MUHIMYMOB.

[Tpo6aema MyTbTUKOJUIMHEAPHOCTH U ITEpeo0yUeHHS,
peryisipusaiys Wwiv peaykuus Becos (weight decay).
BeposiTHOCTHAs MOCTaHOBKA 331a4M KilacCU(pHUKaLNH.
[TpuHIIUIT MaKCUMyMa TIPaBIOMOA00MS.

BeposTHOCTHAs1 MHTEpIIPETALMSI PETrYJIApU3aLlii, COBMECTHOE
[paBIoNog00Ke AaHHBIX U MozenH. [IpuHIMn MakcuMyMa
aroCTEPUOPHON BEPOSITHOCTH.

I"ayccoBckuil M TAIUIaCOBCKUM PEryJIsipu3aTOphI.
Jloructruueckas perpeccus. [IpuHunun Makcumyma
MpaBIoONoA00us 1 JorapudmMudeckas QyHKIUS TOTepb. MeTon
CTOXACTHUYECKOTO TPaJHeHTa ISl JIoTapUu(PMHUUECKON QYHKIH
norepsb. MHOTOKJIacCcOBast IOTUCTUYECKAs! perpeccHsl.
PerynspuzoBanHas moructudeckas perpeccusi. Kanmubposka
IInarra.

Tema 1.3

bubmuorexa Python Pandas.

Knaccel, cTpykTypsl 1 MeTOIbI OHOoTekn Pandas.
Crparterus e€ mpruMeHEHUs!.

Tema 1.4

MeTtpuueckie MeTOIbI
KJaccu(UKaIMU 1 PErPECCHU.

I'nnoTe3pl KOMIIAKTHOCTH U HENTPEPHIBHOCTH.

O06001IEHHBIN METPUYECKUH Ki1accu(pUKaTop.

Meton Omwkaiimmx coceneit KNN u ero 06006mieHus. [Tonoop
qrcia K Mo KpUTepuio CKOJIB3SIIET0 KOHTPOJISL.

Meron okHa [lap3eHa ¢ TOCTOSSHHOM U TEpEMEHHON IUPUHON
OKHa.

MeTo/ MOTeHIUATBHBIX (DYHKIUH U €r0 CBSI3b C IMHCHHOM
MOJIEJIBIO KITaCCHU(HUKALINY.

3anaya oTO0pa 3TaoHOB. [10MHBIA CKONB3SAIINN KOHTPOIH
(CCV), hopmyima 6sicTporo BeraucieHus st meroaa 1NN,
[Tpodune KOMIAKTHOCTH.

OT100p 3TaJIOHHBIX OOBEKTOB HA OCHOBE MUHUMH3ALMN
(YHKIIMOHAJIA TIOJTHOTO CKOJIB3SIIET0 KOHTPOJISL.
HenapameTrpuueckas perpeccud. JIokaqbHO B3BEIIEHHBIN
METO]I HAMMEHBIINX KBAApaTOB. SIEpHOE CriIaXKMBaHHE.
Onenka Hanapas-Barcona ¢ mocTostHHO#M 1 iepeMeHHON
NIMPUHOW OKHA. BHIOOp QYHKIINY Spa ¥ IIUPUHBI OKHA
CTJIaXKUBaHMSL.

3agaua oTceBa BIOpocoB. PoOacTHas HenapameTpuyeckas
perpeccus. Anroputv LOWESS.

Tema 1.5

bubmuorexa Python
Matplotlib, Seaborn & Plotly.

Knaccel, ctpyktyps! 1 MeToabl 6ubmmorex Matplotlib, Seaborn
& Plotly. Crpaterus e€ npruMeHeHWMsI.

Tema 1.6

MCTO)I OIMIOPHBIX BEKTOPOB.

OnrtuManpHas pa3fensonias TunepiockocTs. [louarue
3a30pa MeX Iy Kimaccamu (margin).

Ciryqan THHEHHOHN pa3IeTMMOCTH U OTCYTCTBUS JTUHEHHON
paznenumoctu. CBSI3b ¢ MUHUMHU3AIUEH PEryIIpru30BaHHOTO
sMIHprUIeckoro prucka. Kycouno-nuHeitHast QyHKIUS TOTEPE.
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3amavya KBaIpaTHYHOTO MTPOrPAMMHUPOBAHUS U JBOWCTBEHHAS
3amada. [loHATHE OMTOPHBIX BEKTOPOB.

Pexomenmanuu no BeiOOpy kKoHCTaHTHI C.

Oynkuus aapa (kernel functions), cnpsmisitomiee
MIPOCTPAHCTBO, TeopemMa Mepcepa.

Crioco0BI KOHCTPYKTHBHOTO TIOCTpoeHwUs szep. [lpumepst
anep.

SVM-perpeccus.

Perynspmsanmum miis or6opa npusHakoB: LASSO SVM, Elastic
Net SVM, SFM, RFM.

Mertoj peneBaHTHBIX BEKTOpoB RVM

Tema 1.7

bubmuoreka Python Sympy.

Knaccel, CTpyKTypBI 1 METO/IBI OHOIHOTEKH Sympy.
Crparerus e€ IpuMEHCHHUS.

Tema 1.8

MHoromMepHas TUHEHHAs
perpeccusl.

3agaua perpeccu, MHOrOMEpHasi IMHEHHAS perpeccusl.
MCTOIL HauMMCHBIIUX KBAaJApaToB, €ro BCpOﬂTHOCTHLIﬁ CMbBICII U
T€OMETPUYECKHM CMBICI.

CHUHIYJISIpHOE pa3IoKEeHUE.

[Tpo6aeMbl MyITBTHKOJTHHEAPHOCTH U TIEPEOOydeHHS.
Perynspuzanus. ['peOHeBast perpeccus uepes3 CHHTYIISpHOE
pa3IoXKEHHE.

Mertonst oT6opa npusHakos: Jlacco Tubmupanu, Elastic Net,
CpaBHEHHE C TpeOHEBOI perpeccuei.

MeTon rmaBHBIX KOMIIOHEHT U AEKOPPEINPYIOIIEe
npeoOpaszoBanne Kapynena-JIosBa, ero cBsi3b ¢ CHHTYIISIPHBIM
Pa3IoKEHUEM.

CHeKTpanbHbIi MOAXO0 K PEIICHHIO 33Ja4l HAUMEHBIINX
KBaJIpaToB.

3ana4yn ¥ METOABl HU3KOPAHTOBBIX MAaTPUYHBIX PA3JI0KEHUH.

Tema 1.9

Heliponnsle ceTu:
TrpaJUEHTHBIE METOJIBI
ONTHMU3ALNH.

buonornueckuii HevipoH, moaens MaxKamnoka-IIutrca kakx
JTUHEHHBIHN KiaccupukaTop. OyHKIMH aKTHBAIUH.

IIpo6nema nmonHOTHL. 3aaa4ya ucKIovaromero wid. IlonHora
JIBYXCIIOWHBIX CeTel B MPOCTpaHCTBE OyNeBBIX (HyHKINH.
ANTopuTM 00paTHOTO PAaCIPOCTPaHEHHsI OMHOOK.

BricTpble MeToap! cToxacTuueckoro rpaguenta: [losska,
Hecrepora, AdaGrad, RMSProp, AdaDelta, Adam, Nadam,
JMaroHajibHbIN MeTo]| JIeBenOepra-Mapkeap/Ta.

[IpoGiiema B3pBIBa TpasMeHTa u 3BprcThKa gradient clipping.
Merton ciyuaitHbIX OTKIFOUeHUH HelipoHoB (Dropout).
WuTepmnperanmu Dropout. O6patasrii Dropout u L2-
peryisipusanusi.

Oynkuun aktuBauny ReLU u PReLU. IlpoGnema «mapanunyay
CeTH.

OBpHUCTUKH JUTS (HOPMHUPOBAHUS HAYATBHOTO MPUOIKEHHS.
MeTto nociioiiHON HACTPONKH CETH.

[Tonbop CTPYKTYpHI CETU: METObI TIOCTENIEHHOT'O YCIOKHEHUS
CETH, ONITHUMAJILHOE NPOPEKUBAHNE HEHPOHHBIX ceTEl
(optimal brain damage).

3.4.

Opranuzanusi caMOCTOSITeNIbHOM pabOoThl 00yUYaIOIIUXCS

CamocrosiTenpHas paboTa CTyJIeHTa — O0s3aTelbHas 4acTh 00pa3oBaTEILHOTO TMpOIecca,
HarpaBJIeHHAs Ha Pa3BUTHE TOTOBHOCTH K MPO(PECCUOHATILHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATLHEHINETO 00pa30BaTEIBFHOTO MapIIpyTa U MPOPEeCCHOHATBHON Kapbephl.

CamocrosarenbHas paboTa 00y4aronuXxcs Mo TUCHMUILIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, O0O0ECIEYMBAIONINX YCIIEUTHOE OCBOCHHE
JUCHUITIIUHBI.
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AynuropHas caMoCTOsATeNnbHas paboTa oOydyaromuXcs MO AWCIUIUIMHE BBITOTHICTCS Ha
y‘-I€6HBIX 3aHATUAX TI0A PYKOBOACTBOM IIpCroAaBaTrciiAa M IO €Tro 3aJaHUIo. Ay,[[HTOpHaH
caMocTosATeNbHas paboTa 00y4aroMXCs BXOAUT B OOIINI 00beM BpeMEHH, OTBEAEHHOTO YYEOHBIM
IUTAHOM Ha ayAUTOPHYIO PabOTy, U pErJaMeHTUPYETCs PACHUCAHUEM YUeOHBIX 3aHATHH.

BHueayauTopHas camocTosTenbHas paboTa 00ydaronmxcs — INTaHupyeMasi yaeOHasi, HayqHO-
UCCIIeIOBAaTEIbCKasl, TpaKTHYecKast paboTa 00yJyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpEeMs
10 33JaHUIO M MIPU METOIMYECKOM PYKOBOJICTBE IIPEIoJaBaress, HO 0e3 ero HernocpeICTBEHHOTO
y4YacTHs, PACHUCAHNEM YUEOHBIX 3aHATUI HE PETJIAMEHTUPYETCS.

BHueayauTopHas camocTosiTenbHas paboTa 00y4aromuXcsl BKIIOYAET B ceOs:

- MOJTOTOBKY K 3aIllUTE JOMAIIHUX PadoT;

- MOJTOTOBKY K 3K3aMEHY;

- U3yYCHUE TEOPETUYECKOr0 M MPAaKTHYECKOro MaTepHaia MO PEKOMEHJIOBAHHBIM
UCTOYHHKAM;

- BBIITOJTHEHUE JJOMAITHUX PadoT;

- MOJrOTOBKA K MPOMEXKYTOUHOHU aTTeCTallui B TEYCHHE CEMECTPA.

CaMocrosTenbHass padora oOydarolUMXCsl C y4acTHEM IIpernojaBaTelis IpeaycMaTpuBaeT
IPOBEJICHUEM KOHCYJIBTALUH NIEpe]T IK3aMEHOM.

3.5. IIpuMeHeHHe >JIeKTPOHHOTO 00YUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEeIHbHBIX
TEXHOJIOTUH

[lpu peanuzanum nporpamMmbl  y4eOHOW JUCHMIUIMHBI 3JEKTPOHHOE OOydeHHEe W
JMCTaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.



4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).
Yposuu Hrorosoe Ouenka B Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KoMIeTeHuu(-i) GALIOB CHCTEMe oﬁmenpoq)eccnmlanbﬂuoizi(-blx) HpO(l)CCCI/IOHaJ]bHOﬁS-bIX)
B 100-6abHOi 10 pe3yJabTaTam KoMIeTeHUMH(-i) KoMneTeHUHH(-i)
cHcTeMe TeKylei u OIIK-1: MK-2:
110 pe3yJabTaTam IPOMEKYTOYHOM NJ-OlK-1.1 UA-TIK-2.1
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTeCTAUU
BBICOKUH OTJIMYHO OO6yuaromuiics:
—  MOXET TOYHO KJIACCU(PHUIUPOBATH METO/IbI MAIIIMHHOTO O0YYCHHS;
—  MOXeET MaKCHMaJIbHO TOYHO BBIOMpATh CTPYKTYPY JaHHBIX U OUOINOTEKY NX 00paOOTKH IpH
MOCTPOCHUHU MOJIEIN MAIIUHHOTO 00YYeHHS;
—  MOXET IIPOBECTH KaYeCTBEHHBII aHAJIN3 U BBISBUTH 3aKOHOMEPHOCTH C IOMOILBIO aJITOPUTMOB
MaIIMHHOTO 00yUYeHHUsI.
HOBBILICHHBII XOpOILIO OOyyatommuiics:
—  MOXeT KJacCu(UIMPOBATh METO/IbI MAIIMHHOTO 00Y4eHNS;
—  MOJXET BBIOMpATh CTPYKTYPY JaHHBIX ¥ OMOIMOTEKY UX 00pabOTKH ITPH MOCTPOSHUH MOJICITH
MAaIIHHHOTO 00yYCHUS;
—  MOXET ITPOBECTH aHAJIM3 U BHISIBUTH 3aKOHOMEPHOCTH C IOMOIIbI0 AJITOPUTMOB MaIIMHHOTO 00yYeHHSI.
0a30BbIl YAOBJIETBOPUTEILHO OOyyatommuiics:
—  MOXeT KJaccu(uuupoBaTs 6a30BbIe METOAbI MAIITHHOTO O0YYEHHUS;
—  JUTA HEKOTOPBIX 3a/1a4 MOKET BBIOUPATh CTPYKTYPY JAHHBIX U OMOJIMOTEKY X 00pabOTKU TpH
MOCTPOCHUHU MOJIEIN MAIIUHHOTO 00YYEHHS;
—  MOXET [IPOBECTH YaCTHYHBIN aHAJIM3 U BBISIBUTH 3aKOHOMEPHOCTH C TIOMOIIIO AJITOPUTMOB
MaIIMHHOTO O0YYCHUSI.
HU3KHH HEYJIOBJIETBOPUTENBHO | OOydaromuics:

—  He MOXeT KJIacCH(UINPOBATh METOIbI MALTMHHOTO O0YUYeHNS;
—  HE MOXET BBIONPATh CTPYKTYPY JaHHBIX U OMOIMOTEKY NX 00pabOTKH IIPU ITOCTPOCHUH MOJEIN
MAaIIMHHOTO O0Y4eHUs;




o0ydeHusl.

—  HE MOXET MMPOBECTHU aHAJIU3 U BBIABUTH 3dKOHOMEPHOCTHU C IOMOLIBIO AJITOPUTMOB MAallIMHHOT'O

5. OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPOJISA YCOIEBAEMOCTH U ITPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YYarOMIUXCS, TEKYIIEr0 KOHTPOJISI M TPOMEXKYTOUYHOM aTTeCTalluy MO Y4eOHON TUCIUILTUHE
(Knaccuueckue alropuTMbl MalIMHHOTO OOYYEHUS) MPOBEPSIETCS YPOBEHb CPOPMUPOBAHHOCTH y OOYYAIOUIMXCS KOMIICTCHIUI U 3aIlJIaHUPOBAHHBIX

PE3yJIbTAaTOB 06y‘leHI/I${ 10 JUCHUIINIMHE, YKAa3aHHBIX B pa3aciic 2 HacTosIIeH IMporpamMmal.

5.1. ®opmbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, PUMEPHI TUIIOBBIX 3aJaHHI:

Ne it

DopMBI TEKYIIET0 KOHTPOJIS

IIpuMepsI THIIOBBIX 3aJaHUM

Paznen |

Jomaraue paboThl

. PaboTa ¢ MHOTOMEpHBIMU MacCHBaMHU.

. Peanmsarus muHeHOTO KitaccugukaTopa.

. Pabora c m300paxeHHSIMH.

. Peanu3zanus metona Ommxaimx coceaei.

. IToctpoiika rpadukos ¢ nomorsto Matplotlib.
. Peanu3zanust MeTona peneBaHTHBIX BEKTOPOB.

. PaboTa c cMBOJIBHBIMU BBIYHCIICHUSIMH.

. Peanuzanus MeTroga HaMMEHbIINX KBAJIPATOB.

0N 01T A W~

5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HanmeHoBaHue
OLICHOYHOI0 Il xajbl OeHNBAHUS
CpeAcTBa
pei Kputepun onennBanus
(KOHTPOJILHO-
100-6anapHast [aTubanabHas
OIICHOYHOTI'0
cucremMa cucremMa
MepOoNnpUATHS)
JloMarHue paboTh Pabora BeimonHeHa noiHocThio. Her ommbok B mporpamme. Bo3moxxHO Hanmuune 5
HEeOOJIBIIOT0 OTKIIOHEHHS OT 0’KUIAeMOT0 Pe3yiIbTaTa, He SBIISIOINECS CIEICTBHEM
HE3HaHUS WM HETIOHNMaHus yueOHoro Mareprana. O0ydaromuiics mokas3ai HOTHBIN
00beM 3HaHHMH, YMEHUH B OCBOCHUH, POMIEHHBIX TEM M MPUMEHEHHUE UX Ha MIPAKTHKE.
Pabota BbInoNHEHA NOTHOCTHIO, HO TPUMEHEH He3(P(PEKTUBHBIN METO/] peLLICHHS. 4
Jomnymena ogHa omunOKa WM IBa-TPY HEJOUYETA.




HaumeHnoBanune
OLIEHOYHOI'0 IIxanel oneHUBaHUS
cpelacTBa
pen Kpurepum oneHuBaHus
(KOHTPOJILHO-
100-6anabHast IIaTubanabHas
OLICHOYHOI 0
CUCTEeMa cucrema
MepOonpHusATH)
Jonymienst 6onee ogHOM omMOKK MK 0oJiee ABYX-TPeX HENOUYETOB. 3
Honymienst rpyOblie omuOku. PaboTa BeIMoONHEHA HE TOTHOCTHIO 2

5.3. IIpomexyTouHas arrecTanus:

®DopMa POMeKYTOYHOM
arTecTaluu

Tumnosbie KOHTPOJBbHBIC 32/ITaHUS] U HHBIC MAaTECPHAJIbI
AJISI TIPOBEACHUS HpOMeH(yTO‘lHOﬁ arreCralmm:

DK3aMeH

buaer 1:

Bompoc 1. Uto Takoe nquaronanbsHbIi MeToxa JleBenOepra-MapkBapara?
Bormpoc 2. Uto Takoe «mapanudy CeTH, U KaK ero u30exaTh?

Bonpoc 3. Kak BeIOUpaTh 4nci0 CI0EB B rpaIu€HTHBIX METOJaX HACTPOMKHN HEHPOHHBIX ceTel?

5.4. Kpurepuu, mKaJbl OLIEHUBAHUS MPOMEKYTOUHOM aTTecTalluy yueOHOM TUCITUTUIMHBIL:

DopMa IPOMEKYTOYHOM

IIkaanl oieHUBaHUSA

aTTecTAllNN
Kputepun oneHuBanusi
HauMeHnoBaHHe O1IIEHOYHOI'O 100-6a/1bHas IIaTnoaIbHAR
CpeI[CTBa cucreMma cCucremMma
OO0yyaroruiics: 5

DK3aMeH B YCTHO# (opMme 1o busietam

—  JICMOHCTPUPYET 3HAHHMsI, OTJIHYAIOLIUECS NIyOUHON U
COJICPYKATENLHOCTHIO, €T MOJIHBINA HCUYSPIIBIBAIOIINI OTBET, KaK Ha
OCHOBHBIC BOMPOCHI OMIIeTa, TAK M Ha JOTIOJHHUTEILHBIC;

—  cBOOOJIHO BIaJIeeT HAYYHBIMHU MOHITUSAMH, BEICT TUANIOT U BCTyNAET B
Hay4YHYIO JIMCKYCCHIO;

—  CIocoO€H K MHTETpaluy 3HAHUH 110 OIPEJISIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAJIN3Y MOJIOKEHUHN CYIIECTBYIOIINX
TEOpUH, HAyYHBIX IIIKOJI, HAIPABJICHHIA TI0 BOIIPOCY OWIIETa;

—  JIOTHMYHO U J0Ka3aTelIbHO PACKPBIBAET MPOOIEMY, MPETOKEHHYIO B
ouere;

—  cBOOOIHO BBITIONIHSET MPAKTUYCCKHUE 33]IaHVsI TOBBIIICHHOMN
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DopMa IPOMEKYTOUHOM
arTecTaluu

HauMmeHoBaHHe O0IIEHOYHOI'O
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

CJI0KHOCTH, IIPEyCMOTPEHHBIE IIPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U IOMIOJTHUTEIILHON JINTEPATYPOH.

OTBeT HE COAePKUT (PAKTUUECKUX OIIHOOK U XapaKTepU3yeTcs IITyOnHOH,
IIOJIHOTOH, YBEPEHHOCTBIO CYKICHHUH, MIITFOCTPUPYETCS IPUMEpPaMH, B TOM
4rcye U3 COOCTBEHHOM ITPAKTUKU.

OO0yyarouiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HaHUE y4eOHOro MaTepuaia, HO JOIycKaeT
HECYIIECTBeHHBIE (PaKTHUECKHE OMMOKH, KOTOPBIE CIIOCOOCH UCIIPABUTh
CaMOCTOSITEIbHO, O51aronaps HaBOASIIEMY BOIIPOCY;

—  HEAOCTaTOYHO pacKphlTa Mpodiema o 0JHOMY U3 BOIIPOCOB OuieTa;
—  HEAOCTaTOYHO JIOTHYHO IHOCTPOEHO M3JI0KEHHE BOIPOCa;

—  YCIICIIHO BBINOJIHACT NPEAYCMOTPEHHbIE B IPOrpaMMe IPAKTUUECKUE
3aJ]aHusl CpeIHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOM JINTEPaTypOid,
—  JIEeMOHCTPHPYET, B LIJIOM, CHCTEMHBIN MTOAXO K PELICHUIO
MPaKTUYECKUX 3aJ1ad, K CAMOCTOSITEILbHOMY TIONIOJTHEHHIO U OOHOBJICHUIO
3HAHUHU B X0Jie JalbHelel yaeOHoi paboTh! 1 podhecCHOHATBHON
JeSTeTbHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJIEpKaHUE OHMIIETa, HMEIOTCSI
HETOYHOCTH IIPH OTBETE HA JOMOJHHUTENbHBIE BOIIPOCHIL.

OOyuaromuics:

—  TIOKa3bIBaeT 3HAHMS (parMEeHTApHOTO XapaKTepa, KOTOpbIe
OTJIMYAIOTCS TOBEPXHOCTHOCTBIO M MAJIOH COAEPIKATENHLHOCTBIO, IOTYCKAeT
(dakTHueckue rpyoble OMMOKHY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MPUHIIHITBL, O0BSICHUTD
(baxThl, HapyIIEHA JIOTHKA U3JI0KEHHSI, OTCYTCTBYET OCMBICIIEHHOCTh
MPeCTaBIsIEeMOT0 MaTepHaa, MPEJICTABIICHNS] O MEKIPEIMETHBIX CBSI3SX
ciaOkble;

—  CHpaBIISETCS C BBHINIOJIHEHUEM MPAKTHUECKUX 3a/IaHUM,
MPEeIyCMOTPEHHBIX IPOrPaMMOi, 3HAKOM C OCHOBHOM JINTEPaTypPOil,
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DopMa IPOMEKYTOUHOM
arTecTaluu

HauMmeHoBaHHe O0IIEHOYHOI'O
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

PEKOMEHIOBAaHHOHN MPOTPaMMOii, TOMTYCKAET MOTPEITHOCTH 1 OMIHOKY TIpH
TEOPETHUYECKUX OTBETAX U B XOJIC MPAKTUICCKON pabOTHI.

Conepxanue Ouiieta packpbITo ciiabo, UMEIOTCS HETOYHOCTH TPH OTBETE
Ha OCHOBHBIE U JIOTIOTHUTENBHBIE BOMIPOCHI OWMIIETa, OTBET HOCUT
penpoAyKTUBHEIN XapakTep. HeyBepeHHO, ¢ OOIBIINME 3aTPyAHEHUSIMHU
pelraeT NpakTUYeCKUE 3aJ1a4M WM HE CIPABJISICTCS ¢ HUMU
CaMOCTOSITETTHHO.

OOyyaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENTBI B 3HAHHSIX
OCHOBHOT0 y4eOHOTO MaTepuana, JIoMycKaeT MPUHLIUIHATBHBIC OLTHOKH B
BBIIIOJIHEHUH IIPEYCMOTPEHHBIX ITPOrPpaMMON NIPAKTUYECKUX 3aJaHuM.

Ha GoupIryro 4acThb IOMOIHUTEIBHBIX BOIIPOCOB O CONIEPKaHHIO IK3aMeHa
3aTpyJHSACTCS IaTh OTBET WM HE JaeT BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuil KOHTPOJIb:

- lomarHvie paboThl 2—
[IpomesxyTouHast aTTecTanus 2
(Ox3amen)

Hroro 3a nucuMnjinny
OKk3ameH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmuzanmss mporpammbl IpeycMaTpHBaeT MCIOIB30BaHHE B IpoIecce OOy4eHHs
CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHHA:

- NPOEKTHAsl eITEILHOCTD;

- NPOBECHNE HHTEPAKTUBHBIX JICKIIUIA;

- TPYTIIOBBIX TUCKYCCHIA;

- MOUCK 1 00paboTKa HH(OPMAILIUHU C UCTIONB30BaHUEM CeTH MHTEepHET;

- JIMCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH,

- UCIIOJIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSIX BHICOMATEPUAIIOB U HATIISTHBIX TIOCOOHH;

- o0y4yeHHe B COTpYAHUYECTBE (KOMaH IHas, IpyMnIoBas padboTa).

7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTuyeckasi MOATOTOBKA B paMKax y4eOHOUM JUCHMILTUHBI PeaTu3yeTcsl IpU MPOBEICHUH
1ab0opaTOPHBIX PadoOT.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(epeHInanud U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIpoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMMOMOIIM IPU IMOATOTOBKE K HpOMe}KYTO‘-IHOﬁ
aTTeCTallUU.

[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHus 00pa30BaTeIHLHOTO MpoIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O 06yqu1/I${.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTABIAIOTCS B  ¢dopMax,
JOCTYIHBIX JJIA U3Y4YCHUA CTYACHTAaMHU C 0COOBIMU O6pa3OBaTeJ'II)HI)IMI/I HOT‘pe6HOCT$IMI/I C y‘—IéTOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

21.]'[5[ MOATOTOBKHM K OTBETY Ha MPAKTHUYCCKOM 3aHATHUHU, CTyACHTaM C OIpaHWYCHHBIMU
BO3MOXHOCTAMHU 300POBbA CPCAHCC BpCMs YBCIMYUBACTCA MO CPABHCHHUIO CO CPCAHHUM BPECMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

I[HSI CTYACHTOB C HHBAJIMJAHOCTBIO WJIK C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 310POBbS (I)opMa
NPOBE/ICHUS TEKYIIEH U TIPOMEXYTOYHON aTTECTAIIMN YCTaHABIMBACTCS C YIETOM WHAUBUTYaTbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[IpomexyTouHas arrecTanus Mo AUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaloB B
dopMe pyOEKHOTO KOHTPOJSI MO 3aBEPIICHHIO HM3YYCHHUS OTACTBHBIX TEM IUCHUIUIMHEBL [Ipu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJArOTOBKM OTBETa Ha
3a4€TE UM DK3aMEHE.

Jlis ocyliecTBICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTecTaliud OOyYaloluXcs CO3MAI0TCS, MPU HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJNCTB,
aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
0o0ydeHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa3oBaTENbHOM
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/Ia.HI)HO-T€XHI/I‘-IeCKO€ obecnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MaCTEpPCKUX, OUOJINOTEK,
CIIOPT32J10B, MOMeEIIeHU 151 XPAHEHHS H
NpoPUIAKTHYECKOr0 00CIy:KUBAHUS YIeOHOTO
000py10BaHus U T.II.

119071, r. MockBa, Maaas Kany:kckas yiauna, 1oM 1, crpoenue 2
ayIUTOPUHU JUIsl NPOBEACHUS 3aHATUI KOMIUJIEKT yueOHoii Mebenu,

OcHaméHHOCTh YUeOHBIX ayAUTOPHIi, 1a0opaTopuii,
MAaCTEepPCKHX, 0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
TMOMeIIeHUH 1JI51 XPaHEeHUs U NPO(PUIAKTHYECKOT 0
o0caTy’KMBaHUS y4eOHOT0 000pPYAOBAaHHS M T.II.

JICKAOHHOI'O THIIa TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIs
MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
ayJIUTOPHUU:

— HOYTOYK;

— TPOEKTOD;

— TPOEKIMOHHBIN 3KpaH.

ayJUTOPUH ISl IPOBEJCHUS MPAKTHYECKUX KOMIUIEKT yueOHO# Mebeny,

3aHATHH, IPYTIIIOBBIX U MHIAUBUAYAJIbHBIX TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
KOHCYJBTAIlM/, TEKYIIET0 KOHTPOJIS U

5 MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
MIPOMEKYTOYHOH aTTecTalun

ayAUTOPUU:

— HOYTOYK;

— TIPOEKTOP;

— TNPOEKLHUOHHBIA IKpaH;

— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYarOmuXCsl.

Iomemenusi A1 CAMOCTOSITEIbHOM PaGoThI OcHALEHHOCTH MOMeLIEeHHN I 1JIsl CAMOCTOSITeIbHOM
ol0yyaommxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 331 OHOIHOTCKH — KOMIIBIOTEpHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU I/IHTepHCT.
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10. YUYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE YYEFHOHN JUCIHUILINHBI
T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3TaHUS (3anonnsaemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 IMporoapsikoHoB A. | Anroputmsl Data Science u ux | YII Nudpa-NUnxenepust 2022 https://znanium.com/catalog/docu | -
B., ITIemoB I1. A., MpaKTUYECcKas peajn3amnus Ha ment?id=417222
Capmosunkos B. E. | Python
2 Baes A. A., ITpumeHeHne 00BEKTHO- VII IToBomxkckuii [ TY 2022 https://znanium.com/catalog/docu
Usanos K. O., OpPUCHTUPOBAHHOTO ment?id=424643
Unatos 0. A., [IPOrPaMMUPOBAHHUS B 3aa4ax
Jleyxun A. H. 00pabOTKU CHTHAIIOB H
M300paKeHHUH C DIICMEHTAMH
WCKYCCTBEHHOTO WHTEJUICKTA
3 Annpeitunkos A. HHTemnekTyanbHbIe VYueOHuk HUI] UHOPA-M 2023 https://znanium.com/catalog/docu
B., AanpeitunkoBa | WHGOPMAIMOHHBIE CUCTEMBI U ment?id=417737
O. H. metoasl M1
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1 Hukonenko C. U., | ['mybokoe o0ydenue II1 [Murep 2020 https://znanium.com/catalog/docu | -
Kanypun A., ment?id=378630
Apxanrensckas E.
2 Scuunkuit JI. H. WHTeIEKTyalbHbIE CHCTEMBI | Y4eOHHK JIaboparopus 3uanuit | 2020 https://znanium.com/catalog/docu | -
ment?id=365891
3 IIaraeBa A. B., WuTennexTyaibHbIE CHCTEMBI VII Coy 2018 https://znanium.com/catalog/docu | -
PaeBuu K. B. Y TEXHOJIOTUHU ment?id=342146
4 Jlonma A. ANTOPUTMBI O0YUEHHS C I1I1 JIMK Tlpecc 2020 https://znanium.com/catalog/docu
nojkpemieHreM Ha Python ment?id=367155

10.3 Metoaudeckue MaTepraisl (yKa3aHusl, pPEKOMEHIAINH IT0 OCBOCHHIO TUCIUILTHHEI aBTopoB PI'Y uMm. A. H. Kockirnna)



https://znanium.com/catalog/document?id=417222
https://znanium.com/catalog/document?id=417222
https://znanium.com/catalog/document?id=424643
https://znanium.com/catalog/document?id=424643
https://znanium.com/catalog/document?id=417737
https://znanium.com/catalog/document?id=417737
https://znanium.com/catalog/document?id=378630
https://znanium.com/catalog/document?id=378630
https://znanium.com/catalog/document?id=365891
https://znanium.com/catalog/document?id=365891
https://znanium.com/catalog/document?id=342146
https://znanium.com/catalog/document?id=342146
https://znanium.com/catalog/document?id=367155
https://znanium.com/catalog/document?id=367155
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAy9IHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza manueix Springer eBooks Collections usnatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

5. baza manaeix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS
https://www.orbit.com/

6. baza nanubpix Web of Science kommanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

7. baze nannpix CSD-Enterprise komnannu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%Reference Work%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.elibrary.ru/
https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/

16

6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




