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1. OBIIME CBEJEHUA

YyeOnas JUCHUITIIIMHA «ba3oBrie AJITOPUTMBI UCKYCCTBCHHOI'O MHTCIUICKTA» HM3y4ac€TCd B HICCTOM
cemecTtpe.
KypcoBast paboTta — He IpeycCMOTpeHa

1.1.  @opma npoOMEKYTOYHON aTTECTALUU:

DK3aMeH

1.2.  Mecro yuebHoU qucuuiuinHbl B cTpykrype OITOII

VYuyebHass jucuMiiMHa ba3oBble  anrOpUTMBl  UCKYCCTBEHHOI'O HMHTEUIEKTa OTHOCHUTCS K
00s13aTeNIbHON YacTH.
OcCHOBOW U1 OCBOCHMS IUCLHUIUIMHBI SIBISIFOTCSL PE3yJbTaTbl OOy4EHHUS IO NPEALIECTBYIOIIUM
JUCLUIUIMHAM U IIPAKTUKAM:
) Nudopmaruka;
HHCcTpyMeHTanbHbIE CPeICTBA MH(POPMAITMOHHBIX TEXHOJIOTUH TU3aiiHa;
TexHuueckue cpeicTBa AU3aitHa;
OcHOBBI pa3pabOTKHU IU3aliH MPOEKTA;
VYnpaiieHue nporpaMMHBIMU TPOEKTAMU;
[Tudposas o6paboTka nHpOpMAIHH;
MerTposnorust cranapTu3alus U cepTuduKanms;
JluckpeTHass MaTeMaTHKa;
BrruncnutenbHas MaTeMaTHKa;
Texnonoruu 3d MozenupoBaHus B AU3aiiHe;
OcHOBBI pa3pabOTKH KpoccIIaTHOPMEHHBIX TPUITIOKEHUH;
VYnpaBiieHue nNporpaMMHBIMU ITPOEKTAMU;
TexHomorus MPOrpaMMHUPOBAaHHUS B TU3aNHE;
ITakeTbl MaTEMaTUYECKUX MTPOIPAMM.
Pesynbprarel oOyueHuss mo y4eOHOM NMCUUIUIMHE, UCHOJB3YIOTCS NPHU H3YYEHHH CIEAYIOLIUX
JUCLUIUINH U MIPOXO0KIEHUS MPAKTHK:
) [IpousBoacTBEeHHAs MpaKTUKA. DKCIUTyaTallHOHHAS.
PesynbraTel OCBOEHHMs Yy4yeOHOM MAMCHMIUIMHBI B JalbHedIIeM OyayT MWCIOJIb30BaHbl NpHU
MPOXOXKACHUH Y4EOHON/MPOU3BOJACTBEHHOW TMPAaKTUKU M (MJIM) BBINOJIHEHUU BBITYCKHOM
KBaJIM(PUKALIMOHHOM pabOoTHI.

2. [EJU U INIAHUPYEMBIE PE3YJbTATBHI OBYUEHMS MO
TUCHUIIMHE

Henstmu u3yyeHus: AUCUUIUIMHBI ba30Bble anropuT™Mbl HICKYCCTBEHHOT'O MHTEIUIEKTA SIBJISIFOTCS:

) dopmupoBaHHe y OOyYalOIUXCS CUCTEMHBIX TEOPETUYECKMX 3HAHUM H
MPaKTUYECKUX HABBIKOB B 0OJacTu cOopa, aHanmm3a TpeOoBaHwid W (opmanu3anuu 3agad s
CUCTEM MHTEJUIEKTYaJIbHOTO aHa/In3a JaHHbIX.

) OBJIaJICHUE COBPEMEHHBIMH METOJIaMU U MHCTPYMEHTAMHU aHAJIN3a, IPOEKTUPOBAHUS
U pealu3aluu apXUTEKTypbl HMH(OPMAIMOHHBIX PECYpCOB U CHCTEM, PpELIAIONUX 3aJauu
MHTEJJIEKTYaJIbHOTO aHaJIN3a JIaHHbIX.

) OCBOCHHME NPUHIMIIOB PabOThl C COBPEMEHHBIMM HPOTPaMMHBIMU CpEACTBaMH,
wiarpopmamu 1 OubsnnoTexkamu i pa3pabOTKM W BHEAPEHUsS pelieHuid B obsactu
MHTEJUIEKTYaJIbHOTO aHAJIM32a aHHBIX ¥ MAIMHHOTO O0YyYEHHS.

MOJArOTOBKA K  NPO(PECCHOHANbHOM  JIEATENbHOCTH B  YCIOBHSX  OBICTPO
pa3BUBAIOIIMXCS TEXHOJOTHM aHalu3a JIaHHBIX, CIIOCOOHOCTH K CaMOCTOSITEIbHOMY OCBOEHHIO U



MPUMEHEHUIO HOBBIX METOJIOB M HMHCTpyMeHTOB WMAJ| myis pemieHuss NpakTHUECKUX 3a7ad B
Pa3sIMYHBIX TPEIMETHBIX 00JIaCTSIX.

dbopMupoBaHne |y  OOydYalOIIUXCS  KOMIETEHIUU(-H),  YCTaHOBIECHHOWU(-BIX)
obpazoBarenbHO Tporpammoii B cootBeTcTBrM ¢ ®I'OC BO 1o maHHON TUCITUTIIINHE.
PesynpraroM 00y4eHHMS TO JUCIUIUIMHE SBISETCS OBJIaJeHHE OOYYarOIMMMUCS 3HAHHSIMH,
YMEHHSMH, HAaBBIKAMH M OIBITOM JIEATEIBHOCTH, XapaKTePU3YIONIMMH Ipoiecc (GOPMUPOBAHUS
KOMITETEHIMH(M) ¥ 00eCreYnBAIONIMMH JIOCTIDKEHUE TUIAHUPYEMBIX pe3ylIbTaTOB OCBOCHHUS

y4eOHOM JUCIUIIINHBL.

2.1.

(DOpMI/IpyeMBIe KOMIICTCHIINH, MHAWKATOPBI JOCTHIKCHU A KOMHCTGHHHﬁ,

COOTHECEHHBIE C TUITAHUPYEMBIMU Pe3yJIbTaTaMHi 00YUYEeHHUS M0 JUCIHUILIINHE:

Kox 1 HamMeHOBaHHe

Koa u HanmMeHOBaHHEe

IInanmpyemblie pe3yJbTaThbl 00yYeHUs

HHANKATOpPA
KOMIIeTEHIIHH 0 AUCIUIIIHHE
JOCTHKEHUSI KOMIIeTeHIIHH
TIK-2 U-T1K-2.3 3HATh: IPUHIUIIBI TOCTPOCHUS
Cnocoben [IpumeHeHne METOIOB U APXUTEKTYPBI COBPEMEHHBIX CHCTEM,
MPOEKTUPOBATH CPEJICTB MPOCKTUPOBAHUS BKJIFOYAsi KOMITOHEHTHI JIJIs1 cOopa,
MH()OPMALMOHHBIE MH(POPMAITMOHHBIX PECYPCOB, XpaHeHUs1, 00pabOTKU NaHHBIX U

pecypcsl B ooimactu Web-
TEXHOJIOTUH U
MYJIbTUMEINA

CTPYKTYp JaHHBIX, 0a3 IaHHBIX,
MPOrpaMMHBIX HHTEP(PEHcoB

BU3yaIN3alMU Pe3yJIbTaTOB; 0COOEHHOCTH
IMPOCKTUPOBAHNA UHTCIUICKTYAJIbHBIX
CHCTEM B 3alllUIIICHHOM HCIIOJIHCHHU.
YMeTh: IPOEKTUPOBATH APXUTEKTYPY
MIPOTrPaMMHOT0 KOMIUIEKCA ISl PEIIeHUS
3aJ1a4, BKJIIOYast BEIOOp Moieneit
HCKYCCTBEHHOTO MHTEIIEKTA U
WHCTPYMEHTAIBHBIX CPEJICTB.

Buaaners: HaBbIKaMu pa3paboOTKU
MIPOEKTHBIX TOKYMEHTOB Ha CO37laBaeMble
MHTEIUICKTYaJIbHBIE CHCTEMBI

[K-3

CrocoOen pa3pabaTbiBaTh
TEXHUYCCKUE
crieruuKaIui u
UHCTPYKIIUY Ha
CO3/IaBacMbIC
nH(pOpMAITHOHHBIC

pecypcos

NJ-TK-3.2

Br160p cpencTs peanuzanuu
TpeOOBaHMI K
WH(POPMAITMOHHBIM pecypcam
Web-TexHosoruii u
MYJIbTUMEINA

3HATB: METOMBI M TEXHUKH cOOpa
TpeOOBaHMIA K CHCTEMaM
WHTEIUICKTYAIBHOTO aHaIM3a TaHHbBIX,
OCHOBBI ITPOEKTHOTO yIPABJICHUS B
obsactu Data Science.

YMeTh: IPOBOAUTH UHTEPBHIO C
CTEUKXOJIIepaMu JIJIsl BBISIBIICHHS OU3HEC-
noTpeOHOCTEH; JOKYMEHTHPOBATH U
COTJIACOBBIBATh TEXHUYECKOE 3a/IaHUE Ha
pa3paboTKy WHTEIUIEKTYAIBHON CUCTEMBI.
BnapeTrb: HaBEIKaMU (popMaTH3aIlliN
NpeAMETHOH 001acTH U NpeICTaBICHHS
TpeOOBaHMIA B BUE, IPUTOTHOM ISt
MOCNIEenyoUIEH NPOEKTHOHN peaan3aluu;
TEXHUKAMH BEJCHHS [IEPErOBOPOB U
MIPE3CHTAIIUYU MPOCKTHBIX PEIICHUIA.

3. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIATLINHBI

OO0mast Tpya0E€MKOCTh y4eOHOM AUCIUIUIMHBI IO y4eOHOMY TIIaHy COCTABIISIET:

110 OYHO-3209HOHU (hopMe 00yUeHUs — 5

3.e. 160 gac.




3.1.  Crpykrypa y4eOHOIH TUCHUIUIMHBI ISl 0OYYaOIIMXCs [0 BUAAM 3aHATHI
(ouHO-32049Has popma 0OyUeHNUS)

CTpyKkTypa H 00beM AUCHHUTLIHHBI

KonTakTHas ayiuTtopHasi padora, | CamocrosiTejbHas padoTa
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3.2.  Crpykrypa yueOHOIN TUCIUILTUHBI JIsl 00YUYaIONMUXCs O pa3zesiaM U TeMaM JUCIUILTUHBL: (04Hast popma oOydeHus)
Ilnanupyembie Buabl yue0HOl padoThI
(KOHTpOJIUpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL o = Buael n gopMBI KOHTPOJIBHBIX
OCBOEHMSI: o o 2 - 3 % MepOonpHUsATHIA, oﬁecneqvinammne no
KOI[(I)I)“ HaumenoBanue pasjie/IoB, Tem; & = g z g o E ; 5 COBOKYIHOCTHM TEKYIIIMH KOHTPOJIb
(hopmupyemori(bix) ¢opma(bl) MPOMEKYTOUHOH aTTECTAIUH = o = 2 g5 8 = = 5 yCcIeBaeMoCTH;
KoMneTeHHu(ii) u =) E = E_ 3 E = E S | Ex (GOPMBI IPOMEKYTOYHOTO KOHTPOJISI
HHIMKATOPOB g 25 18 é =5 £ E g é ycneBaeMocTu
o B R
KOMIICTCHIIMHA
IllecToii cemecTp
NA-TIK-1.1 Pazpen I. ®ynagaMeHTAIbLHBIE METOABI M MOJeJIN 10
NJI-T1K-1.2 MAIIMHHOTO 00YUYeHusl
NA-TIK-2.1 Tema 1.1 MamuHHOE 00yUYeHHE: OCHOBHBIE 3341 U THIIBI 2 DopMBI TEKYIIIETO KOHTPOJIS
W/I-TIK-2.2 Tema 1.2 JIuneiinas perpeccus: MHK u rpaiieHTHBIN CITYCK 2 o pasueny I:
Tema 1.3 Jluneiinas kiaccuuKaLys: METOA OTIOPHBIX BEKTOPOB 2 OTYET C PE3YIbTAaTaMU BBIIOJHEHHBIX
(SVM) SKCNMEPUMEHTAIbHO-TIPAKTUIECCKUX
Tema 1.4 Metpuueckue Metoipl: anroput™ kNN u mouck 2 3a/[aHui
OJIMOKAWIINX coceliei
Tema 1.5 JIpeBecHble MOJENH: pELIAOIINE IEPEBbS IS 4
KJIACCH(MKAIIMH U PErPECCHH
Tema 1.6 AncamOnpoBaHue MoJielieii: 6a30BbIe MPUHIIMITBL U 4
METObI
Jlaboparopnas padora Ne 1.1 [IpenodpaboTka naHHBIX H 2
peanu3anus JUHEWHOU perpeccuu
JlaGoparopnas padora Ne 1.2 Knaccudukarus meronamu SVM 2
u kNN
JlabopaTtopHas pabota Ne 1.3 [TocTpoeHHE pelIaroNIuX IepeBheB 2
JlabopaTtopnas pabota Ne 1.4 CpaBHeHHE 0a30BBIX aJTOPUTMOB 2
aHcaMmOIMpOBaHUS
NA-TIK-1.1 Pazpnea I1. Ouenka kauecTBa U BEPOSITHOCTHBIE MOAXO0bI 12 DopMBl TEKYLIETO KOHTPOIS
UI-T1K-1.2 Tema 2.1 Onenka kadyecTBa MOZEIEH: METPUKHU KJIaCCU(PUKAITUU 2 o paszeny II:
NA-IIK-2.1 U PETpECCUu - OTYET C pe3yJIbTaTAMH BBITIOJTHEHHBIX
WUA-11IK-2.2 Tema 2.2 Kpocc-annjanus 1 60pbba ¢ nepeodyueHueM 2 9KCNEPUMEHTAIbHO-IPAKTUYECKUX
Tema 2.3 BeposTHOCTHBIN OIX0A U 0000IICHHBIC TUHEHHBIC 2 3a/1aHuH
MOJEU
Tema 2.4 I'pagueHTHBIA OYCTHHT: IPUHIUITEI 1 TPUMEHCHHE 4




IInanupyemsble Bujab! yueoHo# padoThl
(KOHTpOJIUpYeMBbIe) KonrakTHas pa6ora
Pe3yJIbTATBI o = Bunpl u ¢opMBI KOHTPOJIBHBIX
OCBOEHHSI: o ° E & % MepoNpUsITHIi, 00ecneunBaloue no
Koy(bI) HanmeHoBaHue pa3Iesios, TeM; o Z g 2 A g " 5 COBOKYIHOCTH TEKYIIHH KOHTPOJIb
dopmupyemoii(bix) (opma(br) NpoOMeKYTOUHO# aTTeCTAIIMHI = § 5 & s § % = § ycIeBaeMoCTH;

KoMmeTeH (i) u =) = E E_ 3 E =S g3 () OpPMBI POMEKYTOYHOT0 KOHTPOJISt
HHAMKATOPOB g 25 | &8 =| $E g8 yCreBaeMoCTH
JOCTHIKEHHUSI = l% = és S = I:f-':- = & =
KOMIETeH UM ° A= = =

Tema 2.5 baiiecoBCKkHM€ METOJIbI U TEHEPATUBHBIN MOAXO K 4

KJ1accu(HKaIuU

Tema 2.6 [Togbop runepnapaMeTpoB ¥ NPUHIKI MaKCUMaITbHON 4

SHTPOIHUHU

JlabopaTtopnas pabora Ne 2.1 PacueT MmeTpuk u Kpocc- 2

BAJIMJALMS MOJIENIEN

JlaGoparopHast pabota Ne 2.2 Peanuzauusi 1 npuMeHEHUE 2

TpaJlieHTHOr0 OyCTHHTa

JlabopaTtopnas padota Ne 2.3 [TocTpoeHne reHepaTHBHBIX 2

KJIACCU(QUKATOPOB

JlaGoparopHast pabota Ne 2.4 OnTuMH3aLus TUIIEPIIAPAMETPOB 2

CJIOKHBIX Mozelel

DK3aMeH 36 Y CTHBIH onpoc
HUTOI'O 3a Bech nepuoj 34 16 58




3.3. Kparkoe conepkanue yueOHON AUCITUTIIIUHBI
Ne it Haumenosause pasjena u Conep:xanue pasaesia (TeMbl)
TEMbI TUCHUIIJINHBI

Paznen 1 | dyHpaMeHTAIbHBIE METOABLI H MOJEJIH MAIIIMHHOTO 00YYeHHSs

Tema 1.1 | MammaHOE OOyYCHHE: [TonsTne mammaHOTO 00y4ueHUs (MO) Kak pa3mena
OCHOBHBIC 33]1a41 U THUIIBI HCKYCCTBEHHOTO MHTeIeKTa. OCHOBHBIC THIIBI 3a/1a4:

KJIACCU(UKAIIHS, PETPECCHUs, KIIACTEPU3AIINS, CHIDKEHUE
pasmeprocTr. Kimtouessie mapaaurmsl MO: oOy4eHne ¢
yuauteneM (Supervised Learning), o0ydenue 0e3 yuutes
(Unsupervised Learning), o0yueHu€e ¢ TIOJKPEILICHUEM
(Reinforcement Learning). [TonsiTis natacera, mpu3HaKoOB,
MOJIENIH, IEPEOOYUEHNsI M HET000YyUEH s

Tema 1.2 | Jluneitras perpeccus: MHK u | IloctanoBka 3amaum perpeccun. JImHEHHAs perpeccus Kak

I'PaJUEHTHBIN CITyCK METOJ IIPEACKA3aHNs] YUCIOBbIX 3HaUeHU. MeTon
HauMeHbInuX kBaaparoB (MHK) ams Haxoxnenus
apaMeTpoB MoJienu. [ paIueHTHBINA CITYyCK KaK UTEpaTUBHBIN
METO/T ONITUMHU3AIH (DYHKIIUU TOTeph. [[OHATHE CKOPOCTH
o0yuenus (learning rate).

Tema 1.3 Jluneitnas knaccuduxanms: [TocranoBka 3amauu Knaccupukanuu. MeTos OOpHBIX
METOJI OIIOPHBIX BEKTOPOB BEKTOPOB (SVM) 17151 IOCTPOCHUS pa3IesIonIei
(SVM) THIEPIUIOCKOCTH. MakcuMu3anms 3a3opa (margin) Mexay

knaccamu. [IpuHIUIBL pabOTHI ¢ IMHEHHO Hepa3IeTMMBIMU
JaHHBIMH ¢ cronab3oBanueM saep (kernel trick).

Tema 1.4 | MeTpuueckue METOIBI: Meron k-6mmxaiimmx coceneit (kKNN) kak
anroput™ kNN u mouck HEMapaMeTPUICCKUI arOpUTM JUIS KIIACCU(UKAIIUH U
Oy KalIMX coceei perpeccun. [IpuHin paboThl, OCHOBaHHBIN Ha OJIH30CTH

00BEKTOB B IMMPOCTPAHCTBE TIPU3HAKOB. BEIOOp METpHUKH
paccrosinus u napamerpa k. IIpoGiema curse of
dimensionality ¥ METOABI YCKOPEHHSI IIOMCKA COCEACH.

Tema 1.5 | JIpeBecHble MOAEIH: Pemaromue nepeBbsi: IpeBOBUIHAS CTPYKTYPa MIPABHI «ECIIH-
pelarontie qepeBbs IS to». Kpurepun ams pasneneHns JaHHBIX (JHTPOIHUS, HHIEKC
KJIaCCH(HKAIIMK U PErPECCHH Jxunn). [ocTpoeHue nepeBbeB IS 3a/1a4 KJIACCU(PUKAIIMH U

perpeccuu. [Ipobnema nepeody4eHus U MeToIbI OOPHOBI C
HUM (HanpuMep, oOpe3Ka Iepesa).

Tema 1.6 | AucamOnmpoBaHHE MOIETICH: [TonsTre ancamOII1 MoAeIeli AT MTOBBIICHUS TOTHOCTH U

0a30BbIe MPUHITUITBI K METOIbI | YCTOWYMBOCTH MPOTHO3a. ba3oBble TEXHUKH
ancamOnupoBanus: O3rruHr (Bagging) u 6yctunr (Boosting).
[Ipumepsr anroputmoB: Ciyqaitasrii mec (Random Forest) kak
MpuMep OATTHHTA

Pa3znen Il | Ouenka kayecTBa U BEPOSITHOCTHBIE MOAXO0AbI

Tema 2.1 | OmeHka Ka4ecTBa MOJICIICH: MeTpuku 1J1 OIIEHKH KadyecTBa MoAeIeH KilacCu(UKAIIHH:
METPHKH KilacCU(UKAIMU 1 TOYHOCTH, OJHOTA, F-Mepa, ROC-kpusas u AUC-ROC.
perpeccun MeTpuKkH AJis perpecCuu: CPeIHsA KBalpaTudHast OInoKa

(MSE), cpennsist abcomrotHast omuoka (MAE), koaddurment
nerepmuHanuu (R?). Pa3nenenue BEIOOpKU Ha 00YYaIOUIYIO U
TECTOBYIO JUIsl OOhCKTHBHON OLICHKH

Tema 2.2 | Kpocc-Banmuaanus u 6opeba ¢ | [lonsitie nmepeodyuenus (overfitting) u HemooOyueHMst

nmepeoOydeHueM (underfitting). Kpocc-Banmmartist kKak METOT OIIEHKH
o0o01aroIIel criocoOHOCTH MOJIeNIi. Pa3HOBUIHOCTH KpOCC-
Bamunauu: k-fold, leave-one-out. Perymnspu3zarus kak MeTo
0OpPLOKI ¢ TEPEOOYUECHUEM.

Tema 2.3 | BeposSTHOCTHBIN MOIXO U BeposTHOCTHEIH OIX0/T K MAITHHHOMY OOYYECHHIO.

000011IEHHbIE TUHEWHBIE
MOJIENIA

O606mennbie muHelinble Moaenu (GLM) kak paciupenue
KJIACCHYECKOM JIMHESHHOM perpeccun. Jlorucruueckas




perpeccus s knaccudukanuu. CeszpiBaroas QyHKIUS U
pacrpeesicHue ONIMO0K

Tema 2.4 | I'panueHTHBIN OyCTHHT: I'paguentnsiit 6yctuar (Gradient Boosting) xak MOITHBIH
MPUHIIMITEL U IPUMEHEHNE aHcaMOJIEBBIN anropuT™. [IprHIUT TOCIeI0BaTENFHOTO
MOCTPOCHUS MOJIENEH, KaXK/1asi N3 KOTOPBIX YYUTCS Ha
ommOKax nmpeaplaymeil. Munumusanus QyHKIUH TTOTEPb C
MTOMOIIBIO TPAUEHTHOTO cirycka. O030p MOIMyIISIPHBIX
peanm3aimii: XGBoost, CatBoost, LightGBM

Tema 2.5 | baliecoBckue METOIBI U BaiiecoBckuii moaxo1 K MAITMHHOMY 00y4Y€HHIO, OCHOBAHHBIH
TeHEPAaTUBHBIN MOAXO K Ha TeopeMe baiieca. HauBHBII O6alieCOBCKHI KIIACCU(PHUKATOP U
Ki1accubuKanuu €ro IPEATON0KEHHE O HE3aBUCUMOCTH IIPU3HAKOB.

I'eHepaTHBHbIE U AMCKPUMHUHATHBHbIE MOJIETH, UX CPAaBHEHHE

Tema 2.6 | ITogOop runepmnapaMeTpoB U 'unepnapameTpsl MOJIeNed MalIMHHOTO O0Y4EHUS U UX
MPUHLUI MaKCUMaJIbHON BJIMSAHUE Ha pe3ynbrar. CTpareruu noudopa
SHTPOIUU runeprapameTpoB: mouck 1o cerke (Grid Search), cimydaiHpii

nouck (Random Search). [IpuHIKT MakcHMaTBEHOR SHTPONIUU
KaK METO/I IOCTPOCHUS MOJIeJIeH TPH HAJTMYUHU OTPaHUYEHHON
nHGbOPMAIIH.

3.4. Opranuzauus caMOCTOATEIbHON pad0Thl 00YUaOIIUXCS

CamocrositenbHas paboTa CTyAeHTa — 00s3aTeNnbHas 4acTh 00pa30BaTEIBHOTO IpoIlecca,
HampaBJIeHHasT Ha  Pa3BUTHE TOTOBHOCTH K  NPO(PECCHOHATBHOMY U JIMYHOCTHOMY
caM000pa30BaHMI0, HAa MPOCKTUPOBAHME JAJBHEWIIEro 00pa3oBaTENbHOTO Mapuipyra u
npo¢ecCHOHATBLHON Kapbephl.

CamocrostenbHas padoTa 00yJaronuxcs Mo AUCIHUIUIMHE OPraHN30BaHA KaK COBOKYITHOCTD
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECleuMBaIOUINX YCIEUIHOE OCBOCHHE
JMCIUTIIHHBL.

AynuTopHas caMOCTOsTeNbHAas paboTa 0O0ydyaromMXcs MO AMCUUIUIMHE BBITIOIHIETCS Ha
y4eOHBIX 3aHATUSX IO PYKOBOJACTBOM TIpETOfaBaTeldss M MO €ro 3aJaHdio. AyIUTOpHAs
caMOoCTOsITeNIbHAs paboTa 00yJaromuXxcs BXOIUT B 00U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUITAHOM Ha ayIUTOPHYIO PabOTy, U PETIIaMEHTUPYETCS pacliucaHueM y4eOHbBIX 3aHATHI.

BreaynutopHas camocTosiTeNbHas paboTa 00ydJaronuxcs — IaHupyeMasi yueOHasi, HayqHo-
WCCIIeI0BaTeNbCKasd, IMpaKTH4eckass pabora OOy4arolmMXcs, BBINOJHAEMas BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0 M TPU METOAMYECKOM pPYKOBOJCTBE TWperojaBaTensi, HO 0e3 ero
HETIOCPEICTBEHHOTO yYacTusl, paCIiCaHNeM YIeOHbIX 3aHATHH HE PETJIAMEHTHPYETCH.

BreaynutopHas camocTosiTenbHasi paboTa 00yyaromumxcst BKJIIoYaeT B ceOst:

) HOATOTOBKY K JICKIUSAM, TPAKTUYECKUM 3aHATHAM, 3a4ETY;
W3Yy4YCHHE YIeOHBIX TOCOOUI;
U3y4YCHUE pPa3/ielioB/TeM, HE BBHIHOCHMBIX Ha JICKIIMM M HPAKTHYECKHE 3aHITHUS
CaMOCTOSITEIILHO;
) HalMCcaHnue TEMATHYECKHUX JTOKJIA/I0B U 3CCe Ha MPOOJIEMHBIC TEMBI;
MPOBE/ICHUE UCCIIEIOBATENLCKUX PaldoT;
U3y4eHHUE TEOPETUYECKOTO M MPAKTHYECKOro MaTepHaia MO PEKOMEHIOBAHHBIM

HCTOYHHUKAM;

) MOJrOTOBKA K KOHTPOJIBHOM padoTe;

BBITIOJIHEHHE UHAMBHUIYaJIbHBIX 3a1aHUM.

CamocrosiTenbHass paboTa 0OydYaromUXCsi ¢ ydacTHEM TMpernojaBareiss B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TIPYyNIOBYI0 M (WIM) HHIUBUAyalbHYIO paboTy ¢
00ydJaronMMucs U BKJIIOYAET B CeOs:

) MNPOBCACHUC HWHIAWBUAYAJIBHBIX W TPYHIIOBBIX KOHCY.HBT&L[I/II\/‘I II0 OTACIbHBIM
TeMaM/pa3zienaM JUCIUILIMHEL

MIPOBEJICHUE KOHCYIBTALUN TIEpe]] 3a4eTOM;
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opraHu3ani  CaMOCTOATCIBHOT'O

HU3YUCHUA

OTACIBHBIX

pasnenoB/teM,  0a30BBIX ~ MOHATHM  Y4eOHBIX  JAUCHUIUIMH  HPOQUIBHOIO/POJICTBEHHOTO
OakanaBpuata, koropsle (opmupoBanu OIIK u IIK, B mensx obecredeHuss MpeeMCTBEHHOCTHU
o0OpazoBaHus.

IlepeyeHp pa3nenoB/TemM/, MOTHOCTHIO WM YAaCTHYHO OTHECEHHBIX HAa CaMOCTOSTEIbHOE
U3y4YEeHHE C TOCIEAYIOUINM KOHTPOJIEM:

Ne

HaumeHnoBaHue pa3aeJia
/TeMBbl I CUMILIMHBI,
BbIHOCHMMBIE HA
CaMOCTOAITEJIbHOE
H3y4YeHue

3ananus 1Jis1 CAMOCTOSATEIHLHOMH PadoThI

Buasl u popmbl
KOHTPOJIbHBIX
MeponpuATHI
(YYMTBIBAIOTCS
NP NPOBEICHUHN
TeKyILero
KOHTPO.JIs1)

TpynoeMKkocCTb,

gac

Pazngen I

‘I)yHZIaMeHTa.]'[I)HBIe MeTOAbI U MOA€JIN MAIIIMHHOI'O Oﬁy‘leHI/Ifl

Tema 1.6

AHcaMOnpoBaHue
MoOJeJIei: 0a30BEIE
MIPUHIIAIIBL 1 METOIBI

1. CpaBHUTENBHEII aHAIN3 METOJOB
aHCaMOJIMPOBAHUS: TIOITOTOBLTE
Ta0JIMIly, CPAaBHUBAIOLIYIO OSITHHT,
OYCTHHT ¥ CTEKHHT I10 CIIEAYIOIIHM
KPUTEPHSIM: TIPUHIIUT pabOThI
(mapasnenbHBIA/TOCIIe A0BATEIbHBIN ),
OCHOBHBIE aJITOPUTMEI-TIPEICTAaBUTEIH,
KaK co3faercsa pasHooOpa3ue MoAemeil B
aHcamOI1e, M B KaKUX MPaKTHYECKUX
CUTYyalusiX IPEANOYTHTENEH KaXKAbIH 13
MeToa0B. [Ipoananu3upyiite, MOXKET 1
aHcaMmOJIb U3 OIMHAKOBBIX Mozemneit
OBITH 3 PEKTUBHBIM U [IOYEMY.

2. UccrnenoBanue "cUibl

TOJITIBI": KICTIONB3YS IPE0CTaBICHHBIH
koj Ha Python mys 63rruHTa wim
OyCTHHTa, MPOBEIUTE SKCIICPUMEHT.
N3meHnTe KommdecTBO 6a30BBIX
Mojerei (n_estimators) u
MpoaHaIM3UPYHTE, KaK 3TO BIMSACT Ha
TOYHOCTh. [loAroTOBETE KpaTKU OTUET
¢ rpa)uKOM U BBIBOJIOM O TOM, KaK
KOJINYECTBO MOZEJIeH BIUsET Ha
MIPOU3BOAUTEIHLHOCTh AHCAMOIIS U C
KaKoro MOMEHTA IPUPOCT CTAHOBHUTCS
HE3HAUUTEIbHBIM.

JAuckyccus

(S
<

Pazgen 11

OneHka KayecTBa U BEPOATHOCTHBIC NMMOAXO0/IbI

Tema 2.6

[Mon6op
TUIEPIIApaMETPOB U
MPUHIIUIT
MaKCHUMAaJILHOM
SHTPOIUU

1. Kapra meTonoB

ONTHMU3ALUU: CO3JalTe CXEMAaTHYHYIO
KJTacCH(PHUKAITHIO METOI0B IToadopa
runeprnapamerpos. Bxirouure B

Hee MOJHEIHN nepedop, ciaydaiHbINd
TTOVCK U 0aifleCOBCKYIO ONTHMH3AIIHIO.
s kaxxoro MeTo/ia YKaXKUTE €ro
OCHOBHBIE TIPUHIIUIIBI, PEUMYILIECTBA,
HEJOCTATKHU U TUIIUYHBIE CLIEHAPUH
HCIIOJIb30BaHUSI.

2. AHAIUTUYECKHIA 0030 MPUHIIUIIA
MaKCHMAaJIbHOH SHTPONMU: TOATOTOBBTE
KpaTKoe COOOITCHHE,

0OBSICHSIONICE MPUHIIMI MAKCUMAIILHOM

Jduckyccus
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sHTpornuu. OTBETHTE Ha BoOIpockl: B
YeM COCTOHT ero ocHoBHas uaesn? Kax
OH HCIIOJIB3YETCS JUIs HOCTPOEHUS
MOJIETIEN B YCIOBUSX HEMOJIHOM
uHpopmaruu? 1 Kkak 3TOT NpUHLIUI
CBSI3aH C KOHLENUUEH perysipu3aluu B
MAaITMHHOM 00y4eHun?

3.5. IlpumeHeHUe AIEKTPOHHOTO O0YUYEHUSs, TUCTAHIIMOHHBIX 00Pa30BATEIBHBIX
TEXHOJIOTUN

[Ipn peanmuzanuu MporpaMMbl yuyeOHOW JUCHUIUIMHBI JJIEKTPOHHOE OOydYeHHe H
TUCTAaHIIMOHHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTHH HE TPUMEHSIFOTCS.




4.
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PE3YJIBTATBI OBYUYEHMUA 110 JUCIUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHMUSI

4.1. CoOTHECEHHE IIAHUPYEMBIX Pe3yJIbTaTOB 00yUCHHS C YPOBHAMH C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH(H).
Yposnu Hrorosoe Onenxa B IMokasartenan ypoBHs c)OPMHUPOBAHHOCTH
c¢()opMHPOBAHHOCTH KOJIU4YeCTBO NATHOANIbHOM = =
o o01enpogeccHOHATbHOM(-bIX) KOMIIETEHIUH
KoMIeTeHum(-i) 0aJ10B cucreme
B 100-0annbHOM 1o pe3yJbTaTaM
cHcTeMe "ll":!l())’,l.lleﬁ " UJ-TIK-1.1
10 pe3yabTaTam MPOMEKYTOTHOM WA-TIK-1.2
TeKyILleH H aTTecTaluu WA-TIK-2.1
MPOMeXKYTOUHOH WJI-TIK-2.2
aTTecTalHu
BBICOKUI 85—-100 OTJIUYHO/ JleMOHCTpHPYET CHCTEMHOE IOHUMAHHE ¥ TBOPYECKOe MPUMEHEeHe:
3a4TeHO (OTJIMYHO)/ * [IpoBoauT TIIyOOKHMIA aHATN3 OM3HEC-TPEOOBAHU, BBISBIISAA CKPBITHIE TIOTPEOHOCTH I 3a1ad. CBOOOIHO
3a4TEHO BBIOMpacT 1 KOMOMHHUPYET METOIBI MAITHHHOTO 00y4YeHHS (OT THHEHHBIX MoIeNelt o ancamOuelt u OycTuHra)
JUTSL pa3pabOTKH HECTAHIAPTHBIX U A(G(GEKTUBHBIX PELICHU, TPEIBU/IS OTCHIIUATbHBIC PUCKU U OTPAHUICHUSL.
* [IpoekTupyeT onTUMabHYIO apXUTEKTYypy KOMIUIEKCHBIX CUCTEM aHaNIM3a JaHHbIX. KpUuTHuecku olleHuBaeT u
apryMeHTHPOBAHHO BBHIOMpaeT miathopMbl 1 HHCTpyMeHTHI (Python, Scikit-learn u ap.) ans peanuzanuu.
CriocobeH pa3pabaTbiBaTh MacIITAOUPyEMBbIC H TOAICPKUBAEMBIC PELICHUS, TTYOOKO aHATH3HUPYS U
HHTEPIPETHPYS PE3YIbTATHI pAOOTHI MOJICIICH.
TTOBBIIIIEHHBIN 65 -84 xoporto/ JleMOHCTpHUPYeET YBepeHHoe IpMMeHeHre 3HAHUIA:
3a4TeHO (XOpo1Io)/ * YBEpEHHO aHATU3UPYET YETKO C(HOPMYIUPOBAHHBIC TPEOOBAHMS U BRIOUPAET COOTBETCTBYIOIIME METOIBI
3a4TEHO MalIMHHOTO 00yUYeHUs (JIorucTUYecKas perpeccusi, SVM, nepeBbs peleHnid) Uit X peanusanun. Moxer
MPOBECTH CPaBHUTENBHBIN aHAIN3 HECKOIBKUX aJlTOPUTMOB, HO BEIOOP MOXKET HYKIAThCS B KOPPEKTHPOBKE.
* [IpoekTHpyeT apXUTEKTYpy CUCTEM JUIsl TUIIOBBIX 3a/1a4, IOHUMast B3aUMOCBSI3H KOMIIOHEHTOB. DddexkTuBHO
UCTIONIB3YET KJIFOYEBbIC OMOMMOTEKH U MHCTPYMEHTHI JJIS peaTM3alliy, HACTPOUKU M OLIEHKH MOJIeNIeH, BKITIOYast
paboTy ¢ ruIepnapaMeTpaMu.
0a30BEIi 41 — 64 YIOBJIETBOPUTEIHHO/ JleMoHCTPpUPYET MUHUMAJILHO HEOOXOUMbIH YPOBEHb:
3a4TCHO ° BOCHpOI/I3BOI[I/IT OCHOBHBIC ITOHATUSA U I_Ha6J'IOHHI>Ie peuIeHus 1Jid OpOCThIX 3a1a4 oA PYKOBOJACTBOM.
(ynoBnerBopuTenbHo)/ | VICIBITBIBAET TPYAHOCTH C AHAIM30M CIIOXKHBIX TPEOOBAHUN M CAMOCTOSTENBHBIM BHIOOPOM a/IEKBATHBIX
3a4TeHO METOJIOB, OTpaHHYHBasCh Hanbomee mpocteiMu anroputmamu (KNN, nmuHeliHas perpeccus).

* [IpuMmeHsieT U3y4eHHbIE HHCTPYMEHTBI U METO/IbI 10 MHCTPYKIMHM I PEUIEHUs] CTAaHJApTHBIX 3a1a4. Moxer
JOIyCKaTh OITMOKH B IPOEKTHPOBAHUH U PEATH3ALUH, C TPYAOM HHTEPIPETHPYET PE3YNbTAThl OLIEHKH
Ka4eCTBa MOJIENIECH.
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HU3KUU 0-40 HEYIOBJIETBOpUTENIbHO/ | He JeMoHCTpupyeT MUHUMAaNbHO HEOOXOAUMBIH YPOBEHb
HE 3a4TEHO

5. OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPO.JISA YCIEBAEMOCTH U ITIPOMEXKYTOYHOM
ATTECTALNU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu npoBeneHNN KOHTPOJISI CAMOCTOSITENIEHOM pabOThl 00yYaromuXcsl, TEKYIIEro KOHTPOJI U IPOMEXKYTOUHOM aTTecTaluu 1Mo y4eOHOW AUCLHUIIINHE
«ba3oBble aNrOpUTMBI HCKYCCTBEHHOTO MHTEIJICKTa» MPOBEPSETCS YPOBEHb C(POPMUPOBAHHOCTH Y 00YHAIOLIMXCS KOMIETEHIMH U 3aIVIaHMPOBAHHBIX
pe3ynbTaToB 00yUYeHUs MO AUCLUILINHE, YKa3aHHBIX B pa3zelie 2 HaCTOSIIEeH MporpaMMBbl.

5.1.  @opMbl TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aIaHUI:

Ne DopMBbI TEKYIIET0 KOHTPOJISI IIpuMepsI THIOBBIX 3aAaAHUI
1 Huckyccus Temsbl 1151 AUCKYCCHIA:
1. CpaBHUTENBHBIN aHAIU3 METOJIOB aHCAMOIHPOBAHHS
2. «Cwuma TONIBD): KaK KOJTMYECTBO MOJIETIeH BIUSIET HA Pe3yIbTaT
3. [IlpakTtuueckue OrpaHUUYCHHS U BBIOOpP CTPATETHH
2 Huckyccus Temsbl 1151 AUCKYCCHIA:
1. CpaBHUTENbHBIN aHANIU3 METOJOB ONTUMHU3AIMH TUIIEPIaAPaMETPOB
2. baiiecoBckue MeTobl vs. [IpuHIMIT MaKCHMATBHON SHTPOTIHH
3. Kpurepuu ocTaHOBKU U OalaHC MKy KAYECTBOM M BpEMEHEM

5.2. Kpurepun, nikanbl OLEHUBAaHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaunMmeHnoBanue
OLIEHOYHOI'0 IIIkanbl oeHUBaAHUA
cpeacTBa
(KOETHOHLHO Kpurtepun oueHuBanusi
P 100-0anabHas IaTuéanabHas
OIIEHOYHOI'0
CucremMa CUCcTeMa
MepONpPUATHS)
Jluckycens CTyAeHT IeMOHCTPHUPYET BHICOKHUI YPOBEHb NOTPYKEHHOCTH B Botpoc. Ero 5
BBICKA3bIBaHHS HOCST XapaKTep TiTyO00KOro aHaIM3a, a He POCTO NepecKasa
nHpopMaruu. OH BBICTYNIaeT HHALMATOPOM POAYKTUBHBIX HANIPABICHUH B TUCKYCCHH,
YMEJIO CBS3BIBACT TCOPHIO C MPAKTHKOW U YETKO 0003HAYAET CBSI3b C (POPMUPYEMBIMU
KOMIICTCHIIUSAMU.
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HaumeHoBaHue

OLIEHOYHOTI' 0 IIxajabl oeHUBAHUS

cpeacTsa
(KOETHOHLHO Kpurtepun oueHuBanust
P 100-6annbHast IIaTnb6anabHan
OLIEHOYHOT 0
CcucTeMa CucremMa
MepPONpPHUATHS)
CTyeHT TIOKa3bIBaeT XOpollee 3HaHUE TEMBI, YBEPEHHO HCIIOJIb3YeT TEPMHHOJIOTHIO U 4

MMPUBOAUT apryMCHTHI. OH akTUBEH B AUCKYCCHUH, HO €r0 aHaJIn3 MOXKET OBITh HE TAKUM
FJ'Iy6OKI/IM, KaK y «OTJINYHUKOB», UJIX MOT'YT OBITh HE3HAYHTENBHBIE OIIUOKH. CBS3b C
KOMIICTCHIUAMU ITPOACMOHCTPHUPOBAaHAa, HO, BOSBMOXXHO, HC CUCTCMHO.

CTyleHT y4acTByeT B JUCKYCCHHU, BOCIIPOU3BOAUT OCHOBHBIE MMOHATHUS U (aKTHI 110 TEME, 3
HO UCTIBITBIBAET TPYAHOCTHU C ITyOOKHM aHaJIM30M M BBIABI)KEHHEM CHIIBHBIX
apryMeHToB. Ero akTHUBHOCTb MOET OBbITh MHU30ANYECKOM, a BHICKa3bIBAHUS —
HEJOCTaTO4YHO CTPYKTYPHUPOBaHHBIMU. CBA3b ¢ MPO(ECCHOHAIBHOM AesTeNbHOCTHIO
YIIOMHUHAETCs], HO HE PACKPBLIBAETCSL.

CTyeHT He MPUHUMAET COIEePIKATEIBHOTO YYacTUs B IUCKYCCHUH, HE MOXKET OTBETUTh 2
Ha YTOYHSIOIINE BONPOCH, IEMOHCTPHUPYET TOBEPXHOCTHOE HUJIM OIIHO0YHOE
noHuManue TeMal. [IpodeccruonanbHas TEPMUHOJIOTHS HE UCIIOIb3YETCS WK
HCIIOJIb3YeTCsl HeKOPPeKTHO. Kputepuu He BHIMOIHSIOTCS.

5.3. IIpomexyTouHas arTecTauus:

DopMa IPOMEKYTOYHOM
aTTeCTAlMHU

TunoBble KOHTPOJIbHbIE 32IaHNSI U MHbIE MATEPUAJIbI
JUIsl MPOBEIeHUA MPOMEKYTOYHOH ATTECTAIIHN:

DK3aMeH 110 OuaeraMm

[Ipumeps! BOpOCoB AJist OUIIETOB:

1.

OO0BbsacHUTE MPUHLIUI pabOThl METOAAa OMOPHBIX BeKTOpoB (SVM) Ui nuHEHHO pa3ieiauMoil BHIOOpKH. Omnummnre
MOHATHSI Pa3lessiolel THIIEPIUIOCKOCTH, 3a30pa (margin) U ONOPHBIX BEeKTOpoB. Kak cTaBuTCA U pemaercs 3amada
ONITUMU3AIUH JIJTSI HAXOXKICHUS OTITUMAIIBHON THIIEPIUIOCKOCTH?

OnumuTe anropuTM MOCTPOSHUS peIIaroIiero aepeBa. Kakme kputepuu HCHONB3YIOTCS OJsl BBIOOpa MpU3HAKa U
TOUYKM paszencHus B y3ie? B dem 3akimiodaercs mpoOiieMa mepeoOydeHHs pelIaloniuX AepPeBbeB H KaKHUEe METOJIbI
00opHOEI ¢ HEll BaM W3BECTHBI?

B geMm cocTosT KiIrOUeBbIe pa3NTudHS MEXKAY O3TTHHIOM W OyCTHHTOM Kak MeTojaMu aHcamOiupoBanus? [IpuBeante
M0 OJTHOMY MpPUMEPY alIrOpUTMa JUIS Ka)XIOTO METO/a M OOBSICHUTE, KaK MOJIy4aeTcsi HTOTOBBIH OTBET aHCaMOJis B
3ajayax KIacCU(QHUKALUN U PErpecCcui.

KakoBbl OCHOBHBIE METPHKH IS OIEHKH KadecTBa Mojeliel B 3amadax kiaccubukammm? JlaliTe ompemerncHus
To4HOCTH (accuracy), monHOTHI (recall) u F-mepbl. B kakux cHUTyalusix OpeanodYTHTEIbHEE MCIONb30BaTh F-mepy
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BMecTo accuracy? O0ocHyi#iTe CBOI OTBET.

Onumute Metoa Kpocc-Banunanuu. Kakue cymectBytot Buabl kpocc-Banmaanuu (k-fold, LOOCV)? Kak stot meTon
ITIOMOTaeT OIIEHUTH CITOCOOHOCTH MOJIEIH K 0000IEHUIO U OOPOTHCA ¢ TIepeo0yueHneM?

Urto Takoe rpaJMeHTHBIA OYCTHHT U B YeM ero KiroueBbie uieu? OMUIIUTE MPOIECC MOCIC0BATEIBHOTO OCTPOCHHMSI
MojieJIel B TpaiieHTHOM OycTHHTe. UeM 3TOT OX01 MPHHIUITHAIEHO OTINYAETCs OT CIIydaifHOTo Jeca?

Kakne meTomsl mombopa THIlepIapaMeTpoOB MOJENIECH MaIlMHHOTO OOyYeHHs BaM HW3BECTHBI? CpaBHUTE METOX
MIOJIHOTO TIepedopa U CIydaiHbIN MOKCK. B ueM npeumyIecTsa U HeJOCTATKH KaXI0ro 1moaxoa?

OOmBsicHUTE, B UeM 3aKiouaeTcs npobdiaema nepeodyuenus (overfitting) B MmamuaHoM oOyueHnn. Kakue BusyanbHbIe
MpU3HaKu Ha rpadukax oOydeHus MOTYT yKa3blBaTh Ha repeoOydenne? Kakue mpueMbl M MeTOABl (KpOMe Kpocc-
BaJIMIAIIMH ) TIOMOTAIOT CHU3UTh PUCK IIepeoOydeHus?

5.4. Kpurepuu, mkaabl OLEHUBAHUS IPOMEKYTOUYHOM aTTeCTalluu Y4eOHON JUCITUILIAHBIL:

®opMa IPOMEKYTOIHOMI

IIxaabl oieHUBaAHUS

aTTecTaluyu
Kputepun onennBanus
HaumeHoBaHMe OLICHOYHOTO 100-6atbHASK Marnb6anibHas
cpeiacTBa cHcTeMa cHcTeMa
OK3aMeH: 3K3aMeH 110 OuieTam [NonHelii, pa3BepHYTHII OTBET, AEMOHCTPUPYIOIINHN TITyOOKOE M CUCTEMHOE 5 81-
noHuManue Temsl. CBOOOAHOE BiIageHNe NPo(hecCHOHATIBHOM 100%

TEPMUHOJIOTHEH. YMEHNE aHAIM3UPOBATh, 00001IaTh U YCTaHABINBATH
MEKTEMaTHUYECKUE CBsI3H. UeTKast apryMeHTalus U HaJTu4ne
CaMOCTOSATEIHHBIX 000CHOBAaHHBIX BHIBOJIOB. [IpakTHieckoe mpuMeHeHHe
TEOpPETHUECKUX 3HAHUH /TS pelIeHNsI HeCTaHAapTHHIX 3a1a4. OTBET
CTPYKTYPHPOBaH, JIOTHUYECKH BBICTPOCH, COJNCPIKUT MPUMEPBHL.

[TonHBIH OTBET IO CYLIECTBY BONPOCA C HE3HAUUTENBHBIMUA HETOYHOCTSIMH. 4 61-80%
Xoporiee BiaieHAE TEOPETHYECKUM MaTepuaiom, Ho 0e3 riry0boKkoro
a"anu3a. JIornyHoe N3JI0’KeHNE C HCIO0JIb30BAHIEM COOTBETCTBYIOMICH
TepMuHONIOrul. CriocOOHOCTH MPUMEHSTH 3HAHUS 7Sl PELICHUS TUITOBBIX
MpakTH4ecKuX 3ana4d. OTBET B OCHOBHOM CTPYKTYPHPOBaH, HO MOTYT
OTCYTCTBOBAaTb HEKOTOPBIE IETAIH WM IIPUMEPBIL.

OTBeT B OCHOBHOM COOTBETCTBYET IIOCTABIIEHHOMY BOIIPOCY, HO UMEIOTCS 3 41-60%
CYIIIECTBEHHEBIE MTPOOEIbl B 3HaHUAX. 3noxeHue gpparmMeHnTapHoe,
HEZOCTAaTOYHO JIOTHYHOE U CTPYKTypUpOBaHHOE. TepMIHOIOTHS

HcnoJib3yerces ¢ omrdkamMu. CriocoOHOCTh K MPUMEHEHHUIO 3HAHUH
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DopmMa NPOMeKYTOYHOM

IMIxaasl oeHUBAHUA

arTecTalMu
Kputepun onennBanus
HanMeHOBaHUE OLIEHOYHOT'O 100-6annpHas IsTnéaIbLHasK
cpencTBa cucremMa cucremMa
OTpaHMYCHA PEIICHUEM MPOCTEUINX 3a1a4. BbIBOABI HOCAT
TTOBEPXHOCTHBIN XapaKTep WIH OTCYTCTBYIOT.
CymecTBeHHbIE OIIMOKK B OTBETE, HEIOHUMAHNE OCHOBHBIX TOHSITHH 2 0-40%

npuHIKIOB. HecmocoOHOCTh OTBETUTH Ha OOJBINYIO YaCcTh BOMIPOCOB
owrera. OTCyTCTBHE BIIaeHUS TPO(HEeCCHOHATHHONW TEPMIHOIOTHEH.
Heymenne npuMeHATh 3HaHUA Jake JJIs pelieHns 6a30BbIxX 3a1ad. OTBeT
HE CTPYKTYPHPOBaH, JIOTHYECKUE CBSI3U HAPYIICHBI.
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5.5. Cucrema OlLIEHHBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUH.

OneHka no JUCHMILIMHE BBICTABISETCS 00yyaronieMycs ¢ y4ETOM pe3yJIbTaTOB TEKyIIeH 1
IIPOMEKYTOYHOU aTTECTALUU.

®opMa KOHTPOJIsI 100-6anabHas cucrtemMa IIaTuéanibHas cucTeMa
Texymuii KOHTPOJIb:
- IUCKYyCCHUs 0 - 35 6ayutoB 2-5
- TIUCKYCCHS 0 - 35 6amoB 2-5
IIpomexxyTouyHast arTecTanus 0 - 30 GansoB 3a4TEHO
3a4er HE 3aYTCHO
Hroro 3a cemecTp 0 - 100 6amtoB
OK3aMeH

[Tosy4eHHBIN COBOKYIIHBIN pe3ysIbTaT KOHBEPTUPYETCS B NATHOAJUIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUM € TaOIHLEeH:

100-6anabHas cucTemMa NATHOANJIBHASL CHCTEMA
3a4eT ¢ OIleHKOM/IK3aMeH 3a4er
OTINYHO
85 — 100 6amoB
3a4TeHO (OTIMYHO)
XOpOIIIO
65 — 84 6amioB p 3a4TEHO
3a4TEHO (XOPOIIO)
OBJIETBOPUTEIIHHO
41 — 64 Gamos ya P
3a4TeHO (YAOBICTBOPHTEIHHO)
0 — 40 GaytoB HEYAOBIETBOPUTEIBHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Peanuzamust mporpamMmbl  TIpeaycMaTpuBaeT UCIOJIb30BAaHWE B TIpolecce O0OydeHUs

CIIEIYIOIIMX 00pa30BaTENbHBIX TEXHOJIOTHH:

npoOaeMHas JEKIIHS;

IPYIIIOBBIX JUCKYCCUH;

aHaJu3 CUTyaluuid U UMUTAlHOHHBIX MOJENEH;

MOMCK 1 00paboTKa HH(OPMAITUHU C UCTIOJIb30BaHUEM ceTH MIHTepHET;

MIPUMEHEHHUE IEKTPOHHOTO 00yUCHHUS,

WCITOJb30BAHUE HA JIEKIMOHHBIX 3aHATUSIX BHUACOMATEPUATIOB M  HATJISIHBIX
ITOCOOHIA.

7. ITPAKTUYECKASA IOAI'OTOBKA

[IpakTryeckast HIOArOTOBKA B paMKax y4eOHOH AMCHMIUIMHBI pealn3yeTcs MPH MPOBEACHUN
NPaKTHYECKHUX 3aHATHH, CBA3aHHBIX C OyAyIIeil mpodecCHOHATBHOM NesTeNbHOCTHIO.

[TpoBonsATCS OTHENBHBIE 3aHATHUS JIEKIIUOHHOTO THIA, KOTOPbIE MTPEyCMaTPUBAIOT Iepeiavy
y4eOHOH MH(pOpMaIK 00ydYaromuMCs, KOTOpas HeoOXOIuMa JUIs TOCIEAYIOMETO BBIMOTHEHHS
HPAaKTUYECKON padOThI.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O MPOLECCA JIsA JINL C
OI'PAHUMYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipy oOyyeHMM JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI WM HWHBAIUIOB
UCTIONB3YIOTCSL TOJXO/IbI, CHOCOOCTBYIOIIME CO3JaHUI0 Oe30aphepHON 00pa30BaTEIbHOW CPEIIbI:
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TeXHONOTuM AupdepeHInany 1 UHAUBUIYaIbHOrO OOyueHHs, PUMEHEHHE COOTBETCTBYIOLIMX
METOIUK [0 paboTe ¢ UWHBAIMJIAMH, HCIOIb30BAaHUE CPEACTB JUCTAHIMOHHOTO OOIIECHHUS,
NPOBE/ICHUE JIOMOJHUTENIBHBIX MHIWBUAYAIBHBIX KOHCYJBTAIMH 1O U3y4yaeMbIM TEOPETUYECKUM
BONPOCaM U NPAKTHUUECKUM 3aHATHSAM, OKa3aHUE IOMOIIM IpHU MOATOTOBKE K NPOMEKYTOUHON
aTTeCTallHH.

[Tpu HEeoOXomumocTH pabodas mporpamMMa AMCHUIUIMHBI MOXET OBITh aJalTHPOBaHA IS
obecrieyeHns 06pa3z0BaTEIbHOTO MPOLIECCca JIMLAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBBS, B
TOM YHCJIE JUIs AUCTAaHIIMOHHOTO O0YYEHHUSI.

VY4eOHble U KOHTPOJBbHO-U3MEpPUTENbHBIE MaTepualibl MPEeACTaBIsIOTCS B (opMax,
JOCTYITHBIX JUIS U3YYEHUS CTYyIEHTaMU C OCOOBIMH 00pa30BATEIHHBIMH MOTPEOHOCTAMHU C yUETOM
HO30JIOTMYECKHUX TPYII UHBAIHU/IOB:

JInisi TOATOTOBKM K OTBETY Ha TPAKTHUYECKOM 3aHSATHH, CTYIEHTaM C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSI CpeIHEE BpPEMsl YBEJIIMUMBAETCS MO CPABHEHHUIO CO CPEJHUM BPEMEHEM
MOJITOTOBKU OOBIYHOTO CTYICHTA.

JUis CTyIEHTOB C HMHBAJIMJHOCTBIO MJIM C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH 3/10POBbS
dbopma TmpoBelCHUS TEKyIIeH W TPOMEXKYTOYHOM aTTECTallid YCTAHABIMBAETCS C YYETOM
UHMBUAYAIBHBIX ICUXO()U3UYECKHX 0COOEHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (DOPME TECTUPOBAHUS U T.I1.).

IIpomexyTouHas aTTecTalys MO JUCLUIUIMHE MOXET NMPOBOAMUTHCS B HECKOJIBKO ATAIlOB B
(dopme pyOEKHOTO KOHTPOJISA TO 3aBEPIICHUI0 HM3YYCHHS OTACIBHBIX TeM IUCHHUILIMHEL. [lpn
HEOOXOIMMOCTH CTYJIEHTY HPEJOCTaBIIAETCS JONOJHUTEIbHOE BpeMs JAJs MOJArOTOBKM OTBETa Ha
3aueTe WM IK3aMEHE.

JUis OCYIIECTBJIEHUS HPOLENyp TEKYLIEro KOHTPOJIsS YCHEBAE€MOCTH M INPOMEXKYTOYHOMH
aTTeCTallMd OOYYaIONUXCS CO3JAI0TCSA, NMPH HEOOXOAWMOCTH, (OHIBI OLEHOYHBIX CPEJICTB,
a/IalITUPOBAHHBIE JUIS JIUL] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI U TTO3BOJISAIOLINE OLIEHUTh
JOCTHKEHHE MMM 3aIUIAHUPOBAHHBIX B OCHOBHOH 0Opa3oBaTeNbHOM Hporpamme pe3yJbTaToB
o0yuyeHHs. U ypOoBEHb COPMHPOBAHHOCTH BCEX KOMIETEHLUH, 3asBJIEHHBIX B 00pa30BaTeIbHOU
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

MaTepI/IaJIBHO-TeXHI/ILIeCKOC obecrieueHme JAUCHUIUIMHEL IIPpU 06y‘~I€HI/II/I C HUCIIOJIB30BAHUECM
TPpaAUIUOHHBIX TEXHOJIOTHI o6yquI/1;1.

HaumeHoBaHue y4yeOHBIX ayANTOPH, 1a0opaTopuii, OcHaleHHOCTh y4e0HBIX Ay IUTOPHUid, 1a0opaTopui,
MAacTepCKUX, 0M0JIMO0TeK, CIOPT32JI0B, IOMeELeHU I MAaCTEePCKUX, 0U0IHOTEK, CHOPTUBHBIX 327108,
JJISl XpPaHeHUs] M NPOPUIAKTHYECKOT0 TOMelleHMil VIS XpaHeHHUs U NPOPUIAKTHYECKOT O
00CJTy;KHBAHHUSI Y4€0HOr0 000PYA0BAHHUS H T.II. 00Cay:KHBaHHSI YUeOHOr0 000pYA0BAHUS M T.II.

170100, r. TBepb, nep. CmoJieHCcKHid, a. 1, kopm. 2

ayIUTOPHH JUTA TTPOBEACHNS 3aHATHH JIEKIIMOHHOTO | KOMIUIEKT yaeOHOH MebenH,

TUIIA TEXHUYECKUE CPE/ICTBA OOYICHHUSI, CIIy>KaIUE ISt
npeAcTaBieHus yueOHol nHpopMayuy O0NBIION
ayJIUTOPUH:

" HOyTOYK;
MIPOEKTOP.

ayAUTOPUHU JIJISl IPOBEJCHUS 3aHATHI KOMIUIEKT yueOHO# MeOeu,

CEMUHAPCKOI0 TUIIA, TPYIIIIOBBIX U TEXHUYECKUE CPEJICTBA OOYUCHHS, CITY KALTUE TS

WHIVUBUIYAJIbHBIX KOHCYJbTALMM, TEKYLLIETO MIpeCTaBIIeHUs y4eOHOM WH(GOPMAITIH OOIBIION

KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTecTauuu ayJIUTOPUH:

" HOyTOYK,
IPOEKTOP
ayAUTOPUHU JJIs IPOBEICHHUS 3aHATHH 110 KOMIUICKT yueOHO#1 MeOenu,
NPAKTUYECKOH NOArOTOBKE, IPYIIOBBIX U TEXHUYECKHE CPEJICTBA OOYUECHHS, CITy>KaITHe IS
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HaumeHoBaHue y4yeOHBIX ayANTOPH, 1adopaTopmuii,
MAacTepPCKUX, 0M0JIM0TEeK, CIOPT32JI0B, IOMeELeHU I
JJIS1 XpPaHeHUsI M TPOPUIAKTHYECKOTO
00CJTY:KHBAHHUS Y4€OHOr0 000PY/10BAHUS H T.II.

OcHaleHHOCTh y4eOHBIX Ay IUTOPHUid, 1a0opaTopuii,
MAaCTEePCKUX, 0U0IHOTEK, CHOPTUBHBIX 32J10B,
TOMELIeHHH JJIsl XpaHeHUs U NPOPUIAKTHIECKOr0
00CJTYKUBAHHUS Y4eOHOr0 000PY/I0BAHUS M T.II.

WHIUBHTYJIBHBIX KOHCYIbTAITHI

MpecTaBIIeHUs] yaeOHOM HHPOpMAIK OOJIBIION
ayJIUTOPUH:
" 5 HepCOHATbHBIX KOMITBIOTEPOB,
MIPUHTEPHI.

IMomemenus A1 caMOCTOATEILHON PaboThI
00yJAIOIIUXCS

OcHaleHHOCTh oMelleHu /I
CaAMOCTOSITEILHOI Pad0ThI 00Y4aI0NIHXCS

YUTAIBHBINA 3aJ1 OMOINOTEKH:

KOMITBIOTEpHAA TEXHUKA,
TIOOKIOYCHHUEC K CETH «HHTCpHeT»
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10. YYEBHO-METOJINUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITJIUHBI
Bux m3nanus KoanuecrBo
Ne T'ox Anpec caiita 9bC IK3EMILTSIPOB B
ABTOpP(BI) HaumeHoBaHMe U3TaHUA (yuedHuk, YII, HN3nateabcTBO
n/n MII U3XaHus HJIH 3JIEKTPOHHOI0 pecypca OubanoTexe
u 1p.) YHHUBepCcUTETA
10.1 OcHoBHas AHUTEpATypPa, B TOM YHCIIE HIEKTPOHHBIE N3IaHUS
1 Koponéra H. B. AHanu3 TaHHBIX YyeOHo- WznarenbcTBO 2024 https://e.lanbook.com/book/44605 | -
METOIUYECKOe "[Ipomerteit" 7
momMooue
2 Mbpodu K. I1. BeposTHOCTHOE MaIlMHHOE Y4ebHoE M3marensctBo "MK | 2022 https://e.lanbook.com/book/31489 | -
o0yuenne. Beenenue rmocooune IIpecc" 1
3 Tarapuukosa T. M. | ba3zoBble anroputmsbl VYuebHoe UznarenbcTBO 2024 https://e.lanbook.com/book/42782 | -
HUCKYCCTBEHHOT'O MHTEJICKTa mocooue "Undpa-Umkenepus" 6
10.2 JlomomHUTENbHAS TUTEPATypa, B TOM YHCIIE JIEKTPOHHbIC U3IaHuUs
1 Xauymor M. B. Beenenue B bazopbie YueOHOe MUPDA - 2023 https://e.lanbook.com/book/39824 | -
aJIrOPUTMBI UICKYCCTBEHHOTO mocooue Poccuiickuii 0
HAHTEJUIEKTA TEXHOJIOTUYECKU I
YHUBEPCUTET

10.3 Meroauueckue MaTepuansl (yKa3aHus, pPEKOMEHIAINH 110 OCBOSHHIO JUCUUILTUHBI aBTopoB PI'Y uM. A. H. Kockiruna)




19

11. HHPOPMALNMNOHHOE OBECIIEYEHHWE YYEBHOI'O IIPOLECCA

11.1. Pecypcsl 371€KTpOHHOI OUOIHOTEKH, HH()OPMALIMOHHO-CIIPABOYHbIE CUCTEMBI
1 nipodeccuoHaIbHbIe 0a3bl TaHHBIX:

Nennm | DyIeKTpOHHBIE YUeOHbIe H3IaHNUS], JJIEKTPOHHbIE 00pa3oBaTeJbHbIE Pecypchl

1. 9BC «Jlanp» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3JaTeIbCKOro HeHTpa «Mudpa-M»
http://znanium.com/
3. Onextponnsie nzganusa «PI'Y um. A .H. Koceiruna» na miatgopme 9bC «Znanium.comy
http://znanium.com/
11.2. IlepeueHb nporpaMMHOTr0 0OeCIeUeHUs
Neni/m | [IporpammHoe o0ecrieueHue PEKBUIUTLI NOATBEPHIAIONICr0
aokyMenTa/ CBOOOTHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOHTPAKT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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JIUCT YUETA OBHOBJIEHUM PABOYEM [TIPOT'PAMMBbI YYEBHOM
JTUCHUTIIINHDBI

B pabouyro mnporpaMmy y4yeOHOM AMCHUIUIMHBI BHECEHbl H3MEHEHUS/OOHOBICHHUS U
YTBEPKICHBI Ha 3acelaHnu Kadeapbl:

Ne roj XapakKTep H3MeHeHUiT/00HOBIeHU HOMep NMPOTOKOJIa
00HOBJIEHHSI ¢ YKa3aHHeM pa3jeia W 1aTa 3aceaHust

PIIA Kadeapsbl




