MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUCKOI ®EJIEPAIINHN
(enepaibHOE TOCYJApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUS
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHbBIN YHUBEPCUTET
ABPOKOCMMNYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 32

YTBEPXIAIO
PyxoBonurenb HarpaBieHUs

JIOII., K.T.H., JIOII.

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

C.B. Conéusniii

. AuHIInAankl, GpamMums)
-
Ly

(TIoIHCH)

«08» ampens 2024 r.

PABOYAS [TPOTPAMMA JJUCHUTIJIMHBI

((HpI/IKJ'IaI[HI)Ie MOJCJIIN U METOAbI aHAJIN3a HEYUCIOBOU I/IH(i)OpMaIII/II/I»
(HaumeHOBaHME TUCIMILTIHEL)

Kox HanpasieHust HOArOTOBKH 15.03.06

HaumenoBanue HarpaBieHUs
MexarpoHuka U poOOTOTEXHUKA

MOATOTOBKH
HaunmenoBanue HampaBIeHHOCTH [HudpoBoit ”HKUHUPUHT POOOTOTEXHUUECKHX KOMILIEKCOB
®dopma 00yueHus O4Has

Canxkr-IlerepOypr — 2024




Jluct cornacoBanust paboveit mporpaMMbl JUCITUTUTHHBI

[Iporpammy cocraBui (a)

7
JIOII., K.T.H. (2/’334;/67,5, M.B. CepxaHrtoBa

(IOJDKHOCTB, Y4. CTCTICHB, 3BaHKE) (moanuck, gara) (MHUIMATBI, (haMUIIHS)

[Iporpamma omo6pena Ha 3aceganuu kadeapnr No 32

«08» anpens 2024 r., npotokos Ne 8

3aeayrommii kadempoit No 32

e r'-
Lt /i‘

&

K.T.H., JOIL. ‘ C.B. Conéunrit

(y4. cTerneHs, 3BaHue) (moamucek, nara) (MHUIMATEL, GaMIIIHs)

OteercrBennbii 3a OI1 BO 15.03.06(02)

4
e

A
A _..-tq."r'
s L.

JI011., K.T.H., JOII. 0.41. Conénas

(IOIXHOCTD, yU. CTETICHb, 3BAHUE) (moxmucek, nara) (MHUIMATEL, (aMUIIHA)

3amecTuTeNb JUpEeKTOpa MHCTUTYTa Ne3 o Metoandeckoit pabote

CT. IPENOAABATEND H.B. PemernukoBa

(OIKHOCTD, yU. CTETICHD, 3BAaHNUE) (moxmuck, nara) (MHUTMATEL, (haMUITHs)



AHHOTaAIU

JucuummuHa «[IpukiagHbie MOJENN U METO/IBI aHATM3a HEYUCIOBOWH HH(POPMAITUN» BXOINT B
00pa3oBaTeNbHYI0 IPOrpaMMy BBICIIET0 00pa30BaHUs — POrpaMMmy OakajaBpuara 10 HAIPaBICHUIO
noarotoBku 15.03.06 «MexaTrpoHuKa 1 poOOOTOTEXHUKa» HANpaBieHHOCTH «LIu(poBoil HHKUHUPUHT
POOOTOTEXHUUECKUX KOMILIEKCOBY. JluciummHa peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIUIA:

IIK-1 «Crocoben y4acTBOBaTh B HAy4YHBIX HCCIEIOBAHUSAX OOBEKTOB MPOQECCHOHAIBHON
JESTEIIBHOCTH

CopepxaHue AUCHUILIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C M3yUYEHHUEM METOJIOB,
MoJieNiell, CIOCOOOB MOJENIMPOBAHUS W HMHCTPYMEHTAIBHBIX CPEICTB aHalIM3a HEYHCIOBON
nH(pOpMaLlMU IPU PELICHUH NMPUKIAAHBIX 3a/1a4 B 00JIaCTH pOOOTOTEXHUKHU.

[IpenoaBanye MUCHUIUIMHBI MIPEIyCMaTPUBACT Clenyromue GopMbl OpraHu3aud yyeOHOro
mpolecca: JIeKIUU, IPaKTUYECKUe 3aHATHS, CAMOCTOsITeNIbHAs padoTa.

[IporpaMMoil JUCHMIUIMHBI TPEIYyCMOTPEHBI CIEAYIOIIME BHAbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

O6m1ast TpyA0€MKOCTh OCBOCHHUSI IUCIUIUIMHBI COCTABIIAET 4 3aU€THBIX euHuUIIb, 144 daca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOyUEHUS MO JUCIUILTUHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
[lenpto mpenojgaBaHusi JUCUUIUIMHBI = SIBISETCS O3HAKOMIIEHHE CTYJEHTOB C OCHOBHBIMH
NPUHIIMIIAMHA, METOJaMHU H HWHCTPYMEHTAIBHBIMH CpPEACTBAMH OOpaOOTKH  HEYHCIOBOMN
nH(pOpMaLlMU IPU PELICHUH NMPUKIAAHBIX 3a/1a4 B 00JIaCTH pOOOTOTEXHUKHU.

1.2. JlucumninHa BXOAUT B COCTaB YacTH, (OPMHUPYEMON y4aCTHHKAMH OOpa30BaTEIbHBIX
OTHOIIIEHUH, 00pa3oBaTeIbHON TPOrpamMMBbI Beiciiero oopazopanus (manee — OI1 BO).

1.3. TlepeueHb TIAHUPYEMBIX PE3YIHTATOB OOYYCHHUS IO IWCIUILIUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHust OI1 BO.

B pesynbrare u3ydeHus AMCHUILIUHBI OOyYaIOIMIMHCSA JODKEH 00JalaTh CIEIYHOIUMU
KOMIETCHIMSIMU WM UX 4acTsMU. KoMIleTeHIMM M WHIAUKATOPBl UX JOCTUKEHHS NPUBEACHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIMA U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kog u HaumenoBanue Koa v HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIMHU KOMIIETCHIIMHU KOMIIETCHLIUH
[1K-1.3.1 3HaTh MeTOIBI cOOpa U aHaTU3a HAYYHO-
ITIK-1 Cnocoben TEXHUYECKON MH(popManuu
y4acTBOBATh B [1IK-1.Y.2 ymeTs 00pabaThiBaTh U aHAIU3UPOBATH
Hay4HbIX €3yJIbTaThl SKCIIEPUMEHTOB
[Tpodeccuonanbubie Y pesy p
HCCIIE0BAHUAX [1IK-1.Y.3 ymeTs npuMeHATh (PU3HUKO-
KOMIIETEHIIUU .
00BEKTOB MaTeMaTUYECKH annapar, KOMIbIOTEPHBIE
po(hecCHOHANIBHOM | TEXHOJIOTMH, BBIUUCIUTEIbHBIE METO/Ibl U TEXHOJIOTHH
JIeATETIbHOCTH MCKYCCTBEHHOT'O MHTEIIJIEKTA JJIsl PELLICHUs HAyYHO-
TEXHUYECKUX 3a/1a4

2. Mecro nucuurumnbl B cTpykType OI1
JucnunimHa MoXeT 6a3upoBaThCS Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00yYaIOIUMUCS TpU
W3Y4YECHHH CIIEIYIOIIMX AUCIUIIINH:

— «udopmarukay,

— «ANTopuUTMH3aLUSA U IPOrPAMMHPOBAHUEY,

— «/HpopMmaIOHHbIE YyCTPOICTBA U CUCTEMBI B pOOOTOTEXHHKEY,

— «IIporpammHoe o0ecrieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM,

— «MaremaTuka, TeOpHs BEpOSITHOCTEN U MaTeMaTUYeCKasi CTATUCTHKAY.. ..

3HaHMs, TOJyYEHHBIE NIPU M3YYEHMHM MaTepuana JaHHOW AMCLMILIMHBI, UMEIOT Kak

CaMOCTOSITENIbHOE 3HaU€HUE, TaK U MOTYT MCIIOJIb30BaThCsl IPU U3yUEHUU IPYTUX JUCIMUILINH:

— «MogenupoBaHrue poOOTOTEXHUUECKUX CHCTEMY;

— «Cucremsl ¢ HCKYCCTBCHHBIM MHTCIIJICKTOM B pO6OTOTCXHI/IKC»;

- «praBJ'ICHI/IC pO60TaMI/I n p06OTOTeXHI/IqCCKI/IMI/I CUCTCMaMM».

3. OO0BeM U TPYIOEMKOCTb JUCITUILTAHBI
Jlanubie 00 001ieM o0beMe AUCHUIUINHBL, TPYIOEMKOCTH OT/AEIbHBIX BUJIOB YU€OHOH pabOTHI
10 TUCIUIUIMHE (M pacrpeaeseHue 3TOH TPyI0eMKOCTH [0 CEMECTpaM) IPEICTaBICHbI B TA0IHIIE 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMKocTh 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ne8
1 2 3
Obwaa mpyooemkocmo oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144




U3 Hux uacoe npakmuueckoii n0020Mo6KuU 10 10

AyoumopHhuie 3anamus, BCETO 4ac. 20 20
B TOM YHCIIE:
nexuu (JI), (gac) 10 10
1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/Ie sasatus  (113), 10 10
Jac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 124 124
Buo npomexcymounon ammecmayuu. 3ayet, | Hudd. Tudd. 3au
mudd. 3ager, sx3amed (3auer, Judd. 3a4, Dk3.**) 3au. T

[Ipumedanue: ~ KaHAMIATCKUM dK3aMeH

4. ConepxaHue AUCIUTUIMHbBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYAOEMKOCThH TIPUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Jexuu | 113 JIP KII CPC
Paznernbl, TeMbI AUCIUTLTIHBI " (C3) (11ac) (ac) | (uac)
(gac) (gac)
Cemectp 8
Paznen 1. I3mepenne HeunciioBol nH(GopManum 2 2 40
Pa3nen 2. I3mepenue CBsI3M HOMUHAIBHBIX U 5 5 30
PaHrOBBIX MEPEMEHHBIX
Paznen 3. PaGoTta ¢ TeKCTOM M H300paKeHUSIMH 2 2 30
Paznen 4. [IpuMmeHeHre MalIMHHOTO 00y4eHuUs JUis 4 4 24
aHaJIM3a HEYMCIIOBBIX JaHHBIX
HToro B cemectpe: 10 10 124
Htoro 10 10 0 0 124

IIpakTHueckass  MOArOTOBKA  3aKJIIOYAaETCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
00y4JaroIUMUCS ONpPENEICHHBIX TPYAOBBIX (QYHKIMH, CBSI3aHHBIX ¢ Oynymied npodeccruoHalbHON
JESATEBHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK
Homep

paznena

Ha3Banue u COACPIKAHUC pa3aCIOB U TEM JICKIHMOHHBIX 3aHATUN




HN3mepenue HeYyHCI10BOM HH(POPMALIUH.

[Tonsitue HeuucnoBol wuHPopManuu. VICTOYHMKH HEUUCIOBOM WH(POPMAIIHUH.
[Hkanel u3MepeHus, cBoicTBa Imkal. HomuHanmpHas W MOpAIKOBas MIKalbl. Psiibl
pacmpeneneHuss U TaONHIbl COMPSHKEHHOCTH, TAONIUIBI C TpeMs W 0ojiee BXOIaMH.
Heuncnosas uadopmanus u cucrema odoOmaromux nokasareneid. Mona. Jlucnepcus
HOMUHAJIBHOTO NpU3HaKka. Hemapamerpuieckue KpUTepuu CpaBHEHUS.

KoagupoBanue HOMUHAIBHBIX  KaTerOpUajbHBIX  MPU3HAKOB,  IOPSIKOBBIX
KaTeropHaJIbHbIX MPU3HAKOB, CJOBapeil mnpu3HakoB. MmmnyTtanus MTpOMyIIEHHBIX
3Ha4YeHM KiaccoB. PaboTa ¢ HecOamaHCUPOBAHHBIMU KJIACCAMH.




HN3mepenue CBA3M HOMHMHAJIBHBIX M PAHIOBbIX NIEPEMEHHbIX.

IIpoBepka CTaTHUCTUYECKOW HE3aBUCUMOCTH B3aUMOJCUCTBYIOIIUMX IIPU3HAKOB.
Mepbl  cBsI3U.  OHTPONMMHBIE  XapaKTEPUCTHKU  B3aUMOCBSI3M  HOMHHAJIBHBIX
IIEPEMEHHBIX.

Koppensiuus panroB. PaHroBbele mokazarein CBsi3U. MeTOJ 3KCHEPTHBIX OLEHOK.
Panmxuposanue. [locnenoBarensubie 3HaueHus. [lapHbie cpaBHeHus1. Mepsbl CBA3U 1S
Ta0JINL CONPSKEHHOCTH C PAHTOBBIMU [IEPEMEHHBIMHU.

@DaKkTOpHBI  aHaNM3 KaTErOPUM30BAaHHBIX IepeMeHHbIX. Jlorapupmudecku-
JTUHEHHBIE MOIeTN Tabiull conpsbkeHHocTH. Haznadenue. Bunbl. CTpykTypa aHanmmsa
MHOTOMepHOW Tabmumbl. [IpakTHyeckue MNPUIIOKEHHUS JIOTJIMHEWHOrO aHaJH3a.
Ycunenue u ociabiieHue MKaa H3MEpPEHUsL.

Padota ¢ TekcTOM U H300paKeHUSAMHU.

Ounctka Tekcra. Pazbop u oumnctka pasmerku HTML. VYnanenue 3HaKoB
npenuHaHus. Jlekcemuzanusi TeKcTa. Y JajieHue CTOI-CI0B. BbiaeneHne oCHOB CIOB.
Jlemmatu3zanus cnoB. Pazmerka cioB Ha yacTu peun. KonupoBaHue TeKcTa B KauecTBE
MeEUIKa CJI0B. B3BemmBaHue Ba)KHOCTH CIIOB.

3arpy3ka U coxpaHeHue u3zoOpaxenuil. l3meHeHue pa3mepa, o00Ope3ka
nzo0paxeHuil. Pa3MpiTHe, yBenMueHUE PE3KOCTH, YCHUJIEHHE KOHTPAaCTHOCTU
uzoOpaxenuii. Brimenenue nBera. bunapuzanus uzoOpaxenuii. YganeHue (HOHOB.
Ob6napy:xenue kpaeB u3o0paxenuil. O6Hapyxenue yrioB. Co3naHue NpU3HAKOB IS
MalMHHOTO oOyueHus. KoaupoBaHuwe cpeiaHero IBeTa B KadecTBE IPU3HAKA.
KoaupoBanue ructorpaMM BETOBBIX KaHAJIOB B KAYECTBE IIPU3HAKOB.

IIpuMeHeHre MAIIMHHOTO O0y4YeHHUs /ISl AHAJIM3A2 HEYHUCJIOBbIX JAHHBIX.

OCOOEHHOCTH TPUMEHEHHUs KJIACCMYECKHME METOJOB MAIIMHHOIO OO0Yy4eHUus H
UCKYCCTBEHHBIX HEHPOHHBIX CETEM IIA aHalau3a HEYUCIOBBIX AaHHBIX. Iloaroroska
JTaHHBIX. BBIJCIICHUE NPU3HAKOB. CHM)KEHUE Pa3MEPHOCTU IPOCTPAHCTBA IPU3HAKOB.

Kaaccudpukanma wu3o0pakeHHii ¢ MNOMOIIBI0 TJIYOOKMX CBEPTOYHBIX
HEMPOHHBIX ceTel. APXUTEKTypa MHOTOCIOWHON CBEPTOYHOM HEHPOHHOW CETH.
CrpoutenbHble OJIOKH CBEPTOYHBIX HEHPOHHBIX ceTeil. BbImoaHeHHe AMCKPEeTHBIX
cBéprok. Cron moaBbIOOpkU. Peanmuzanuss cBEPTOUHON HEWPOHHOH ceTH ¢
ucnonb3oBanueM TensorFlow. PaGora ¢ MHOXECTBEHHBIMH BXOJHBIMU WU
LBETOBBIMU KaHajnaMu. Perynsapusanus HeWpoHHOU ceTH. DyHKUMH NOTEph MJIA
KJaccu(uKaIum.

MopeanpoBanue  MOCJAEI0BATENbHBIX  JAaHHBIX € HCIOJb30BaHHEM
PEKYPPEHTHbIX HelpoOHHBLIX ceTeil. [loHATHE mMOCIENOBATENBHBIX JIAHHBIX.
IIpencraBnenre mOCIENOBATENLHOCTEN. PeKyppeHTHbIE HEHWpPOHHBIE CETH JIA
MOJICJIMPOBAHUs IOCIIEI0BATEIbHOCTEN. Peann3anus MHOTOCIOWHBIX PEKYPPEHTHBIX
HEHPOHHBIX ceTell U1 MoJlenupoBaHus rnocieaoBatensHocTel B TensorFlow

Iopo:xkaarmue cocra3aTe/bHbIe CeTH /I CHHTE3a HOBBIX JaHHbIX. [loHsaTHe
HNOPOXJAIOUINX  COCTSA3aTeNbHBIX  ceTeidl. PaGora ¢ aBTOKOAMPOBIIMKAMH.
ITopoxpatromue Moaenu sl CHUHTE3a HOBBIX JAHHBIX. [ €HEpUpOBAHME HOBBIX
00pa310B ¢ MOMOUIbIO MOPOKAAIOIINUX COCTA3ATEIBHBIX CETEH.




Ta6muma 5 — [IpakTrudeckue 3aHsITHS U UX TPYI0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKUE) 3aHATUS
Tembl MpakTUYECKUX 3aHATHIA U X TPYJOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

N3 Hux Ne
No | Tewmsl npaktrueckux | POpmbl MpaKTUYECKUX | TpyJd0oeMKOCTh, |MIpaKTHYECKOM |pa3aena
n/n 3aHATHH 3aHSATHH (gac) HOJATOTOBKH, | IUCLIMII
(uac) JIUHBI
Cemectp 8
1 | Usmepenue I'pymmoBoe 2 2 1
HEYHUCIIOBOM NPaKTUYECKOE 3aHATHE
uHpOpMaIN
2 | U3mepenue cBsI3u ['pymnmoBoe 2 2 2
HOMHWHAJILHBIX U NPaKTUYECKOE 3aHATHE
PaHrOBBIX
MepeMEHHbBIX
3 | Pabota ¢ TekcTom u ['pynmoBoe 2 2 3
n300paKEeHUSIMA MPAKTUYECKOE 3aHATHE
4 | IIpumeHeHue ['pynnooe 4 4 4
MAIIMHHOTO O0yYeHUs | MTPAKTHYECKOE 3aHSATHE
JUIS aHAIHU3a
HEYHCIIOBBIX JAHHBIX
Bcero 10 10
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HanmenoBaHue 1a60paToOpHBIX paboT TpyRoeMKOCTS, | MPAKTHHECKOH | pasyieia
/1 (dac) MMOATOTOBKH, JUCIIHIT
(gac) JIMHBI

VY4eOHbIM IJIaHOM HE TPeTyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpOoBaHKE/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHbIM MJIaHOM He MPEayCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJatoIIXCs
Bunasl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IuULE 7.

Tabauna 7 — Bunabl camocTosTenbHONU paboThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3
M3yueHne TeopeTuueckoro Marepuania 50




nqucuurnHbl (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroToBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 50
Homamnee 3aganue ([13)
KonTtposbabie paboThl 3a09HnKOB (KP3)
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIHH 24
(I1A)

Bcero: 124 124

5. [lepeueHs yueOHO-METOINIECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITEIILHON pa0OThl 00YYarOIIUXCS MO JUCIUIUIAHE (MOJTYJTIO)

Y4eOHO-METOAMUECKHE MATePHAIIBI IS CAMOCTOSITEIILHON PabOThl 00YYarOIIMXCsl YKa3aHbl B ILII. 7-
11.

6. IlepeueHb MeyaTHBIX U AINEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neYaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIeH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb NevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

udp/ KomuecTBo 5K3eMILIIpOB B
URLp bubnuorpaduyeckas ccpuika o6ubnuoreke
(KpoMe AIIEKTPOHHBIX

azpec
IK3EMILISIPOB)

VK 311 Ko3nos, A. }O. CratucTudeckuii aHamms
(075.8) nauHBIX B MS Excel [D1eKkTpoHHEIH pecypc]
: yuebnoe nocobue / A.1O. Kosznos, B.C.
Mxwurapss, B.®. llIumos. — Mocksa :
HNH®PA-M, 2019. — 320 c. — Pexxum
J0CTyma:

http://znanium.com/bookread2.php?book=9873
37

VJIK 33 CratHcTuka [DneKTpoHHBIH pecypc] :
yueOHUK JUTs MPUKIIaHOTo OakanaBpuata /
oz pea. . U. Enuceesoit. —

3-e u31., mepepad. u gon. — Mocksa : FOpaiir,
2019.— 361 c.

VK Kymnanues, A. I1. Merozs! u cpencrtsa

519.2 KOMILIEKCHOT'O CTaTUCTUYECKOI0 aHaIn3a
(075.8) NaHHEIX : yuel. mocobue / A. I1. Kynandes. —
5-e u31., mepepad. u gom. — Mocksa :
HNH®PA- M, 2018. — 484 c. — Pexxum
JIOCTyTA :

http://znanium.com/bookread2.php?book=9755
98



http://znanium.com/bookread2.php?book=987337
http://znanium.com/bookread2.php?book=987337
http://znanium.com/bookread2.php?book=975598
http://znanium.com/bookread2.php?book=975598

VK Pamka CebacThsin, Mupmkanunm Baxus.
681.3.07 Python n mammuHOE 00y4YeHHE: MAITMTHHOE U
Iy0OKOe 00yUYeHHe C UCTI0JIb30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢

3. [lep. ¢ anrn. — CII6.: «/lnanexktukay,

2020. — 848 c.
YK: Kepon Openben. [IpukiagHoe MaimHHOE
681.3.07 obydenue ¢ momorisio Scikit-Learn, Keras u

TensorFlow: koHIeNIINM, UHCTPYMEHTHI U
TEXHHUKH IS CO3/IaHKsI HHTEIUICKTYaTbHBIX
cucrem, 2-e u3a.: Ilep. ¢ anrn.— CII6.: OOO

«JlmanexkTukay,

2020.-1040 c.
VIIK On6on Kpuc. Mammnnoe o0ydeHue ¢
681.3.07 UCII0JIb30BaHUEM

Python. Coopuuk penentos: Ilep. ¢ anrt. —
CII6.: BXB- IletepOypr, 2019. — 384 c.: ui.

7. TlepeueHb IEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH()OPMAMOHHO-TEIICKOMMYHHUKAITMOHHON ceTh «HTepHEeT»
[Tepeuenn 3IEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(GOPMaIHOHHO-
TEJICKOMMYHUKAIIMOHHON ceTn «HTepHEeT», HEOOXOIMMBIX JIJIi OCBOCHHS JUCIMILIAHBI TIPUBEIICH B
Tabimue 9.

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX  00pa30BATENBHBIX PECYpcoB  HMH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue
www.guap.ru bubnuorexa ['YAII
http://www.machinelearning.ru/wiki/ | IIpodeccronanbHbIi HHPOPMAITHOHHO-AHATUTHYCCKHUIT
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http://www.guap.ru/
http://www.machinelearning.ru/wiki/%20index.php?title=Заглавная_страница

index.php?title=3arnaBHas_cTpaHulia | pecypc, HOCBSAIICHHBIH MAallIMHHOMY OOYYEHUIO,
pacro3HaBaHUIO 00PA30B U UHTEIIEKTYaIbHOMY
aHAIU3y JaHHBIX

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TpPOrpaMMHOTO  OOECHEUYCHMS, HCIOIB3YEMOro IPH  OCYLIECTBICHHU
00pa3oBaTENILHOTO MPOoIEcca M0 JUCIUILIHHE.
[Tepeuenp UCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/ HaumenoBanue
1 Anaconda3-2022.05-Windows-x86_64

2 Python 3.9 version

3 Spyder 4.2.3

8.2. [lepeyenp MH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3YEMBIX TPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE
[lepedenp ucmonbp3yeMbIx HHHOPMAIIHOHHO-CIIPABOYHBIX CUCTEM TpeAcTaBieH B Tabmume 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycMoTpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB  MaTepuaJbHO-TEXHHYECKOH  0a3bl,  HEOOXOAMMOW  JUIsI  OCYIIECTBICHMS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHnoBaHMe cOCTaBHOM yacTH Howmep aynutopun

n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (mpu HEOOXOMMOCTH)
JlexuMOHHAs Ay TUTOPUS 21-21
MynbTuMeauiiHass KOMIIbIOTEpHAs ay JUTOPHS 31-04

10. OmeHOYHBIE CpeACTBA JUIS MPOBEIACHUS TPOMEKYTOIHOH aTTeCTaIluu
10.1. CocTaB  OLIGHOYHBIX  CPEACTBIUISI  MPOBEACHHUS  MPOMEKYTOYHOW  aTTecTalluu
00yJaroIuXcsl 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug HpOMCXCYTOQHOﬁ aTTcCTalnu HepequL OLICHOYHBIX CPCACTB

JuddepenurpoBaHHbIi 3a4€T Crnncok BonpocoB K qudd.3auéTy;
[IpuMmepHBIil TepeyeHs BONPOCOB ISl TECTOB.

10.2. B xadecTBe KpUTEpHEB OIICHKH YPOBHS C(HPOPMUPOBAHHOCTH (OCBOCHHS) KOMIICTEHITHHA
o0yyaromuMucsl TpuUMeHsieTcss S5-OaibHas IIKana OIEHKH CPOPMHUPOBAHHOCTH KOMIIETEHIIMH,
KoTopasi mpuBeleHa B TaOmune 14. B Teyenue cemectpa MokeT ucnoib3oBatbes 100-OamnbHas
HIKaJa MOJYJIbHO-PENTHHIOBOM CHUCTEMBI YHHBEPCUTETA, IIPaBUa MHCIIOJIB30BAHUS KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTUBHBIM akToM ['Y AL
Tabmuua 14 —Kpurepun oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMITETCHIIUI

11



http://www.machinelearning.ru/wiki/%20index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F%3A%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

Or11eHKa KOMITETEHITUHN

5-0ayupHad mIKama

XapakreprcTrka C(hopMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaroiuiics TIy00KO U BCECTOPOHHE YCBOWJI IIPOrPaMMHBINA MaTepua;
— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaracr;
— OMUPAsICh Ha 3HAHUS OCHOBHOM M JIOMOJHUTEIBHOM JIUTEpPATyphl, TECHO

OTIIUYHOM NPHUBSA3BIBACT YCBOCHHBIC HAyYHBIC IIOJIOKEHUS C  IPAKTHYCCKOM
«3a4TEHO JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIEHMS;
— CBOOOJIHO BJIAJIEET CHCTEMOM CIIENHATIN3UPOBAHHBIX IOHITHIA.
— o0yJaromuics TBEPIO YCBOWII MPOTrPAMMHBIH MaTepHall, IPaMOTHO U 10
CYIIECTBY M3JIaraeT ero, ONMupasiCh Ha 3HAHUSI OCHOBHOU JINTEPATYPHI;
— HE JIOMYCKAeT CYNMECTBEHHBIX HETOYHOCTEH;
«XOPOILIO» — YBSI3bIBACT YCBOCHHBIC 3HAHHMS C TPAKTHYECKOH JESITEIbHOCTHIO
«3a4TEHO HaIPaBJICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BIIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.
— 00y4Yaromuiicsi yCBOMII TOJILKO OCHOBHOW MPOrpaMMHBIH MaTepual, Mo
CYIMIECTBY M3JIaracT €ro, ONUpasCh Ha 3HAaHUSA TOJHKO OCHOBHOU
JTUTEPATYPHI,
— JIOMyCKAaeT HECYIICCTBEHHBIE OIIMOKU U HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY .
CGAUTOHON — WCIIBITBIBACT 3aTPyJHEHHUS B TPAKTUYECKOM MPUMCHECHUHM 3HAHUI
HAIPABIICHUS;
— cJ1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpynHsAETCS B (POPMYITHMPOBAHUN BHIBOJOB M 000OIICHHUIA;
— YaCTHYHO BJIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX HOHITHIA.
— o0ydJaromuiicss HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOTPAMMHOTO
MaTepuana,
— JIONTyCKAaeT CYIIECTBEHHBIC OMMOKHM M HETOYHOCTH IPH PACCMOTPCHHUH
«HEYJOBIIETBOPUTEIIHHO )
npo06sieM B KOHKPETHOM HaIPaBIICHUU;
«HE 3aYTCHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOXKCHHUS;
— He (OPMYJIUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) asns 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHMKaTopa
Y4eOHBIM IJIAaHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3auera

Ne i/mn [Tepeuens BonpocoB g Audd. 3aueTa Koz
) MHJUKaTOopa

1 1.1. TlonsTue HEeUUCIOBON MH(OPMALIUH. I1K-1.3.1

1.2. VIcTOYHWKY HEUNCIIOBON HH(DOPMAITHH.

1.3. Illkamel wW3MepeHWs, CBOWCTBa INKal. HomuHambHas W
TTOPSIIKOBAST TIIKAJTBI.

1.4. Panel pactipeneneHuss U TaOIUIBI CONPSXKEHHOCTH, TaOIHIIBI C
TpeMs 1 0oJiee BXOIaMH.

12




1.5. HeuncnoBass wuwHpOpMAIUss U  CHUCTeMa  OO0OOIIAIOIINX
[IOKa3aTeJeH.

1.6. Moga. [lucnepcusi HOMUHAJIBHOTO IPU3HAKA.

1.7. Henapamerpuueckue KpUTEpUU CPAaBHEHHUS.

1.8. KoaupoBanue HOMHHAJIBHBIX KaTErOpPUAJbHBIX IPU3HAKOB,
MOPSAIKOBBIX KaTeropHallbHbIX IPU3HAKOB, CJIOBAPEH MPU3HAKOB.

1.9. MmmyTanus nporyneHHbIX 3Ha4eHUH KIIacCoB.

1.10. Pabota ¢ HecOamaHCMPOBAHHBIMU KJIACCAMHU.

1.11. TIposepka CTaTUCTUYECKOU HE3aBHUCHUMOCTH
B3aUMOJCUCTBYIOIIUX NPU3HAKOB. Mepsl CBS3U.

1.12. DuTponuiiHble XapaKTEPUCTUKH B3aWMOCBS3M HOMMHAIBHBIX
MepPEMEHHBIX.

1.13. Koppensuus panroB. PaHroBble mokazaTeian CBS3H.

1.14. Meron IKCIIEPTHBIX OLICHOK. PamwxupoBanue.
[TocnenoBarenbHble 3HaYeHUs. [lapHbIe CpaBHEHUS.

1.15. Mepsl cBsi3u i TAOJIMII COMPSDKEHHOCTH C PaHTOBBIMH

[IepEMEHHBIMHU.

1.16. dakTOpHBII aHATN3 KATETOPHU30BAHHBIX TIEPEMEHHBIX.

1.17. Jlorapudmuuecku-inHeiHbIE MOJIENH TabuI
conpsokeHHocTH.  Hasmauenme.  Bunpl.  CrpykTypa  aHanmsa

MHOTOMEPHO# TaOIIHUIIBI.
1.18. IlpakTuyeckue MPUIIOKEHUS JIOTIIMHEHHOTO aHATN3a.
1.19. VYcunenue u ocrnablieHue MKl U3MEPEHHUSL.

2.1. Ounctka Ttekcra. Pazdop u oumcrtka pasmerkn HTML.
VY naneHue 3HaKOB MPETHHAHMSL.

2.2. Jlexcemu3alysi TEKCTa. Y JaJIEHUE CTOI-CIIOB.

2.3. Beigenenue ocHOB CIIOB. JleMMaTH3aIHsI CIIOB.

2.4. Pa3meTka CIIOB Ha 4aCcTH PEYH.

2.5. KonupoBaHue TeKCTa B KauecTBe MeIIKa cilioB. B3BemmBanue
BaXXHOCTH CIIOB.

2.6. 3arpy3ka u cOXpaHEHHE N300pasKEeHHM.

2.7. VI3meHeHue pa3mepa, 00pe3ka H300pakeHUH.

2.8. Pa3mbITHE, yBEIMUYEHHE PE3KOCTH, YCHUJIEHHWE KOHTPACTHOCTHU
M300pakeHUH.

[K-1.V.2
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3.1 Boinenenne uBera. bunapuzanms u3oOpaxeHuid. VY paieHue
(OHOB.

3.2 OO6napyxeHue kpaeB n300pakeHuii. OOHapy)eHHUE YIJIOB.

3.3 Cosnmanue MIPU3HAKOB VTS MAaIIMHHOTO 00y4eHwUsI.

KonupoBanue cpenHero mpera B kKadecTBe npusHaka. KomupoBanue
THECTOTPaMM IIBETOBBIX KAHAJIOB B KAY€CTBE MTPU3HAKOB.

3.4 [IpuMeHeHHEe MAIIMHHOTO OOyYeHHs I aHaIM3a HEUHCIOBBIX
JTAHHBIX.

3.5 OcobeHHOCTHM TNPUMEHEHHS  KIACCHYECKUE  METOJI0B
MallMHHOTO OOy4YeHUsS ¥ HWCKYCCTBEHHBIX HEWPOHHBIX CeTel
JUIS
aHaJIM3a HEYHNCIIOBBIX JAHHBIX

IIK-1.V.3
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2.14. TlogroToBKa JaHHBIX. BBIIEICHHE TMpU3HAKOB. CHWXEHUE
Pa3MEepHOCTHU MPOCTPAHCTBA MPU3HAKOB.

2.15. Knaccudukanuss u300pakeHH C€ TOMOIIBIO  TIIIyOOKHX
CBEPTOUYHBIX HEUPOHHBIX CETEH.

2.16. ApxXuTEKTypa MHOTOCJIOMHOM CBEPTOYHON HEHPOHHOM CETH.

2.17. CrpoutenbHble OJNOKH CBEPTOUHBIX HEWPOHHBIX  CETEH.
Brinonnenue auckpeTHbIx cBEPTOK. CI0U MOBBIOOPKH.

2.18. Peanuzanus cBEPTOYHONH HEHPOHHOW CETH C MCIIOJIIb30BAaHUEM
TensorFlow.

2.19. Pabora ¢ MHOXECTBEHHBIMH BXOJHBIMU WJIM I[BETOBBIMU
kaHanamu. Perynsapuzanust HeHpoHHON ceTh. DYHKUMHU MOTEpPh s
KJIacCU(UKALINH.

2.20. MopenupoBaHue [IOCJIEIOBATEIBHBIX IAHHBIX C
HCIOJIb30BaHUEM PEKYPPEHTHBIX HEHPOHHBIX CEeTEH.

2.21. TloHatne TOCJIENOBATCIBHBIX JaHHBIX. lIpencraBiieHue
IIOCJIEZIOBATEILHOCTEN.

2.22. PekyppeHTHbIE HEHpPOHHBIE CETH I  MOJCITUPOBAHHS
MOCTIeI0BATEIbHOCTEH.

2.23. Peanuzanusi MHOTOCIOMHBIX PEKYPPEHTHBIX HEHPOHHBIX CeTeH
JUIS MOJIeTUpOBaHus nocnenoBatenbHocTeil B TensorFlow.

2.24. Tlopoxaaromue COCTSI3aTENbHbIE CETH JUIsi CHUHTE3a HOBBIX
JTAHHBIX.

2.25. TloHsATHE OPOKAAOIINX COCTA3ATEIBHBIX CETEH.

2.26. Pabota c aBTOKOIMPOBITUKAMHU.

2.27. Tlopoxaaromiue MOJICITH JIJIsl CHHTE3a HOBBIX JIAHHBIX.

2.28. I'enepupoBaHuE HOBBIX 00pa30B C MOMOIIBIO MOPOKIAAFOIIUX
COCTS3aTETbHBIX CETEH.

[lepeuenp TeM nas KypcOBOTO TPOEKTUPOBAHUS/BBIIOJHEHUSI KypCOBOW pabOThI
MpeICTaBIeHbI B Ta0numie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOT'O POEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii epedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHUs NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon

HHJIUKATOopa

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYaroUIUXCs 3a0YHON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

‘ Ne n/mt \

[lepeyeHb KOHTPOJIBHBIX PadOT
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\ He npegycmotrpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, CoJepxkarcsi B
JIOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perlaMeHTUpPYIOIUX MOPSINOK U HPOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluy 00ydaromuXcs
I'VAIL

11. Meroauveckue yKa3aHus A1 00YUYaIOMKUXCs IO OCBOSHUIO TUCIUILIMHBI

11.1. MeTtoauueckue yka3zaHus [ OOyYarOIIMXCS 110 OCBOCHHUIO JIEKIMOHHOT'O
Marepuania.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKEHHE ydeOHOro marepuaia. HasHaueHWe COBpPEMEHHOH JICKIIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 1O TEME, a B OCBOCHUU
GyHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUWS, HOBEHUIIHNX
JOCTH)KCHUN HaydyHOM MbICiH. B ydueOHOM mporiecce JIEKIUsl BBITOIHAET METOI0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 M MHPOPMAITMOHHYIO (YHKIMH. JIEKIusS pacKphIBaeT MOHITHHHBIA ammapar
KOHKPETHOM 00siacT 3HaHus, €€ MpoOJIeMbl, JaeT IIEJIHbHOE MPEACTaBICHUE O JUCLUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[LranupyeMble pe3yJIbTaThl IIPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OINpPEAeNseTCs eJIeBOi YCTAaHOBKOM K Ka)KI0M KOHKPETHOH TEME;

— TIOJy4YEHUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTElIeM;

— pa3BuTHEe MNpo(decCHOHANBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOT0 HHTEPECA, HEOOXOAMMOTO I CAMOCTOSITEIbHOM PaOOTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKU U TEXHHUKU U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IUYHBIX
bopMyIIMpOBKax);

— TOJyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JlekMOHHBI MaTepualm MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
WCIIOJIb30BAaHUEM pPa3[laTOYHOTO0 Marepuaja IpU TPOBEACHUH KOPOTKHX JUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTDVKTV‘[)a OpeaoCTaBJICHUA JCKIIMOHHOI'O MaTépuasa.

Jlexuust COCTOUT U3 TPEX OCHOBHBIX YACTEU: BCTYIUTEIbHOM, OCHOBHOM U 3aK/IIOUUTEIILHOM.

BerynurensHas uacTh ompenenseT Ha3BaHME TEMbI, IUTaH W menb Jekiuu. OHa mpu3BaHa
3aMHTEpPECOBaTh W HACTPOUTH AyAUTOPHIO. B 3TOM 4YacTW JeKIMM W3naraeTcsl aKkTyalbHOCTb, OCHOBHAs HJe,
CBSI3b IAHHOM JICKIIMH C MPEABIIYIIMMH 3aHATHSIMH, €€ OCHOBHBIC BONIPOCHL. BBeieHNe HOMKHO OBITH KPATKUM U
LeJIeHANPaBIICHHBIM.

B 0oCcHOBHOI yacTH JEKLUU pealn3yeTcss HayuHOe COAEPIKAHUE TEMBI, BCE TJIaBHBIE Yy3J0BbIE BOMPOCHL,
MPOBOJIUTCS BCSI CHCTEMa JOKas3aTeJIbCTB C MCHOJIb30BaHMEM HauOoyiee IesIeco00pasHbIX METOJUYECKUX
npuéMoB. Kaxxplil yueOHbII BOIPOC 3aKaHYMBACTCSl KPATKMMHU BBIBOJAMH, JIOTHYECKH TTOIBOJSIIMMH CTY ACHTOB
K CIIEAYIOIIEMY BOIIPOCY JIEKIUH.

3aKIIIOYUTEeIbHAS YaCTh UMEET IeNIbI0 0000IaTh B KpaTKUX (HOPMYyITUPOBKaX OCHOBHBIE WAEH JIEKIINH,
JIOTUYECKH 3aBepIlas €€ Kak LEJOCTHOE TBOPEHHUE.

OTnenbHBIE BUABI JISKITUH MOTYT UIMETh CBOM OCOOCHHOCTH Kak IO COJEPIKaHHUIO, TaK U 110 CTPYKTYpe.

11.2. MeTtoauueckue yka3aHus JUIsl 00y4Jaronuxcs Mo NPoX0oKICHUIO TPAaKTHYECKUX

3aHATUI
[IpakTudeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOpPM OpraHm3anmuu y4eOHOTO Ipoliecca,
3aKJII0Yarmasiacss B BBIIIOJIHCHUU 06y'—IaIOH_II/IMI/IC$I mona pyKOBO}ICTBOM npenonaBaTenﬂ KOMIIJICKCA yqe6H1>Ix
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3aJaHUi C LIEJIBI0 YCBOCHMSI HAayYHO-TEOPETHYECKHX OCHOB y4YeOHOHM IUCHMIUIMHBI, IPUOOPETEHHS YMEHHH H
HaBBIKOB, OIBITa TBOPYECKOI JESATEIBHOCTH.
Llenpro MpaKkTHYECKOTO 3aHATHS JJIsI OOYYalOIIErocs SBISETCS NPUBUTHE OOYYalOIIMMCS YMEHHH WU
HaBBIKOB MPAKTHUYECKON AEATENIBHOCTH N0 U3y4aeMOH JUCHUILINHE.
[Tnanupyemble pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS IPAKTUYECKUX 3aHTHIHA:

— 3aKperuvieHue, yriyOJieHHe, pacluIMpeHue M JeTalu3alus 3HaHUW TNpu
pelIeHnH KOHKPETHBIX 3a/1a4;
— pa3BUTHE TIO3HABaTENBHBIX  CHOCOOHOCTEH, CaMOCTOSITENLHOCTH
MBIILJICHUS, TBOPUECKON aKTUBHOCTH;
— OBJIQJICHHE HOBBIMH METOJAaMH W METOAMKAMHU H3YUYEHHUS KOHKPETHOM
y4eOHOM TUCIUILINHBI,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHUS TOJYYCHHBIX 3HAHMM ISt
BBITTIOJTHEHUS 3aJaHHH;

— o0ecrnieyeHHE PaAIMOHAIBHOTO COYETAHHMS KOJUJICKTMBHOM W WHAMBUIYATbHOU
dhopm o0yueHusl.

TpebOoBaHMs K TPOBEICHNIO MPAKTUYECKHUX 3aHITUH

[TpakTrdeckne 3aHATHS TPOBOIATCS B KOMIBIOTEPHOM KJIACCE C HCIIOJIB30BAHHEM IAKETOB MPOTPAMM
pa3paboTKH U OTJIAJIKK IPOrpaMMHOro obecredeHus AucTpuOyTrBa Anaconda.

Anaconda — JuctpuOytuB Python, mpegHasHaueHHBIH U1 KPYNMHOMACIITaOHOW 0OpaOOTKH NaHHBIX,
MPOTHO3HOH AHANWTHUKKA ¥ HAyYHBIX BBUUCIEHWH oT KommaHuu Continuum Analytics. DTo OecIIaTHBIMH,
BKJIFOYasi KOMMEPYECKOE HCIIOJIb30BaHHE, M TOTOBBIM K HCIOJB30BAHHMIO B Cpeje NPENNpPHUITUS JAUCTPHOYTHB
Python, koTopslii 00beAMHSIET BCe KIFOUEBbIE OMOIMOTEKH, HEOOXOAMMBIE A PabOThl B 00NAaCTH HAYKHU O
JAHHBIX, MaTeMaTHKH W paspabotku. Anaconda yxe Bxmrouaer NumPy, SciPy, matplotlib, pandas, IPython,
Jupyter Notebook u scikit-learn.

[MpakTryeckue 3aHATHS MPEINOJararoT padoTy MO HWHIAMBUAYaJbHOMY 3a/laHUIO, CBS3aHHOMY C
pa3paboTKOi 1 OTIIaAKOM cucTeM 00paboTKH MH(OPMALIUH.

[To pesynabpraTam Ka)KIOro MNPAKTUYECKOTO 3aJ@aHUsl JIOJDKEH OBITh IOATOTOBJICH OTYET, COJIEpIKallHid
HEOOXO/JUMBIE TEOPETHYECKUE CBEACHHS, JIMCTUHTH M-NPOrpaMM, MOCTPOEHHBIE B IIPOLECCE BBIMOTHEHUS
paboThl rpadguyeckue 3aBUCUMOCTHU U T.I. Kakplil OTYET TOSDKEH collep KaTh BHIBOJBI MO MPOJICIAaHHON paboTe
Y CIIMCOK HCIIOJIb3yEMBIX JOIIOJIHUTEIILHBIX HCTOYHHKOB.

Kaxoe nmpakTuueckoe 3aHsATHE 3aBeplIaeTcs coOeceJOBaHUEM C INPEeroJaBaTelieM 110 MPEACTaBICHHOMY
OTYETY C BBICTABICHUEM OLICHKH.

11.3. Meroandeckue  ykazaHus s OOyYaroOmIUMXCsl MO MPOXOXKJICHUIO

CaMOCTOSITENTbHON PabOThI

B Xxo0/1e BBITIOJHEHHST CAMOCTOSTEIFHON PaOOTHI, 00yYaIOIINIiCs BBIIOJHIET padoTy 10 33AaHHUIO ¥ TIPU
METOJIMYECKOM PYKOBOJICTBE PETIOIaBaTelisl, HO 0€3 ero HeMOCPEICTBEHHOTO yYacTHsl.

B mporiecce BBIIOJIHEHNST CaMOCTOSTENEHON paboThl, y oOyuaromierocs: popmupyercs 1eiaecoodpasHoe
IUITaHWPOBaHME pPabouYero BpEMEHH, KOTOPOE IIO3BOJSIET WM pa3BUBaTh yYMEHHS W HaBBIKM B YCBOCHHUH H
CHCTeMaTH3alUH NTPHOOPETaeMBbIX 3HaHUH, 00eCTIeYBaeT BHICOKMH YPOBEHb YCIIEBAEMOCTH B EpHO 00ydYeHNs,
HIOMOTaeT MOTYyYUTh HABBIKU MOBBIICHUS MPO(ECCHOHAILHOTO YPOBHSL.

MeroauyecknMy MaTeprallaMy, HAalPaBJISIOIMMH CAaMOCTOSITENbHYIO PaO0Ty 00y4aroImUX CSISBISIOTCS:

—  y4eOHO-METOANYECKHH MaTepuall 1o AUCIHUIUINHE.

11.4. Metoauyeckue yka3zaHus ISl OOYyYarOIIMXCS MO TPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH
Texymmii KOHTPOJb YCHEBAEMOCTH NPEAyCMATPUBAET KOHTPOJIb KadecTBAa 3HAHWHA O0O0ydYarommuxcsd,
OCYIIECTBIIAEMOI'0 B TCHCHUEC CEMECTpPA C LEJIBI0 OIICHUBAHUA X0Aa OCBOCHUA JUCHUITIINHBI.
KOHTpOHL KadyeCTBa 3HaHPII71 MIpOBOAUTCA B (IJOpMC WHAUBUAYAJTIBbHOT'O CO6€C€HOB3HI/I§I o marepuairy
OTACJbHBIX PA3JICJIOB AUCHUIUIMHBI, a TAKXKC IIPOBEPKU OTUYETOB O BBIITOJIHEHUN MPAKTUICCKUX 3aHaHHﬁ.
PeSyJ'H)TaTBI TEKYWIETO KOHTPOJIA MOTYT YYUTBIBATHCSA HPU IMMPOBEACHUU HpOMe)KyTOQHOﬁ arrecraliuu.
HOHO)KHTCHLHLIﬁ PE3YIAbTAT TEKYLIETO KOHTPOJIA YCIICBACMOCTHU HAC€T CTYACHTY HOHOHHI/ITCHLHBIﬁ 6&]'[.]'[ npu
MMpOBEACHUUN HpOMe)KyTO‘IHOﬁ arTecraluu. PC3yJ’II)TaTI)I TEKYWIETO KOHTPOJId MOTYT YYUTBIBATHCA IIpHU
MMpOBEACHUUN HpOMC)KyTO‘IHOﬁ arrecraluu.

CucTteMa OLIEHOK NP TIPOBEJCHHUH IPOMEXKYTOUHOH aTTECTAllMH OCYIIECTBISIETCS B COOTBETCTBHH C
TpeboBanusmu Ilonoxernnit «O TekymeM KOHTPOJIE YCHEBAEMOCTH M MPOMEXYTOYHOH aTTECTAIlMH CTYIEHTOB
I'YAII, obydatommxcst Mo IporpaMMbl BeIciiero o0pa3oBaHms» u «O MOIYIbHO-PEHTHHIOBOH CHCTEME OIICHKH
KauecTBa yueOHO# paboThl cTyeHToB B 'Y AIl».
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Texkymuii KOHTPOJNb YCHEBAEMOCTH IPOBOAMTCS IOCIE 3aBEPLICHHUS H3YUYCHUs KaXKJOro paszena
qucruiuinael. Metonsl TKY B 3aBucuMoOCTH OT M3y4aeMOro MaTepHalia: NMpOBEJCHUE NPOBEPOYHBIX paboT B
BUJI€ PELICHUs 3a/1a4 Win TecTupoBaHue B cucremMe LMS. IlpumepHslit nepeueHb BONPOCOB Il TECTUPOBAHUS,
Npe/ICTaBICHHbIN B Tabnune 18, popMupyroTcst HCXosl U3 coiepsKaHus MpoineHHoro paszaena. O KOHKpeTHOH
nare TKY, merone nposenenust TKY, ycnoBusix ycnemnoro npoxoxaenust TKY mpenonasatens cooOmiaer He
MO3HEE OJHOW HENENH J0 TEKYILEro KOHTPOJIS yCIEBAEMOCTH.

11.5. Metoauyeckiue — ykazaHus s OOy4YaloOmMXCs 1O  MPOXOXKICHUIO

HpOMe)I(YTOqHOﬁ arrecraguu

ITpomexyTouHass arrecTanys OOYYAIOIIMXCS TPEAyCMaTPUBAET OICHUBAHUE IIPOMEXKYTOUHBIX U
OKOHYATENBHBIX Pe3yNbTaToB 00ydeHHs mo aucruiuinHe. OHa mpoBomuTCS B Gopme IudQepeHIrpOBaHHOTO
3a4éra.

JuddepernrpoBanHbIii 3adeT — 3TO (QopMa ONCHKH 3HAHHHA, ITONyYEHHBIX OOydJalomuMcs IpH
W3YYCHUH JUCUUILIMHBI, IPH BBINOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX PaboT, HayYHO-HCCIIEA0BATEILCKIX
paboT 1 MPOXOKAESHHUH MPAKTUK C ATTECTALMOHHOHN OLIEHKON
COTIIMYHOY, «XOPOILOY», KyJOBICTBOPUTEIBLHOY, KHEYIOBICTBOPUTEILHON.

CucremMa OLIEHOK NPH MPOBEICHUHM MPOMEXYTOUHON aTTeCTallUd OCYILECTBISETCS B COOTBETCTBHHU C
TpeboBanusiMu [lonoxenuit «O TeKylleM KOHTpOJE YCIIEBaeMOCTH U IPOMEXYTOYHOH aTTecTalud CTYAEHTOB
I'YAII, oOyuatomumxcsi Io nporpaMMam BbIcIiero odpazoBanus» U «O MOIYJIBHO-PEHTHHIOBOM CUCTEME OLICHKH
KadyecTBa yueOHOU paboThl cTyaeHToB B 'Y AIDy.

[TpomexxyTouHass aTTecTalMs OLICHMBACTCS II0 pe3yJbTaraM TEKYLIero KOHTPOJS YCIEeBaEMOCTH.
Crmcok BompocoB (Tabimia 16) K MpoMeXyTOYHOH aTTeCTaluy yTBep)KAaeTcs KadeIpoi U BBIIACTCs CTYACHTaM
JUISL O3HAKOMJICHHS. B citydae, eciy CTyA€HT MO yBa)KUTEIHHOW NPHYMHE HE BBIOIHWI TPEOOBAHMS TEKYILETO
KOHTPOJIS, €My TPEIOCTaBISIETCS BO3MOXHOCTh CHaTh 3aJ0JDKCHHOCTH MO TNpomyIieHHBIM Temam. ®opma
MPOBEICHUS IPOMEXYTOUYHOH aTTECTAIH — MHIChMEHHAsL.
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JlucT BHEceHHs M3MEHEHUH B pabouyI0 IPOrpaMMy AUCHHUILUINHBI

[lata BHEeCeHUs
W3MEHCHHI 1
JIOTIOJTHCHHUM.

IToamuce BHECHIETO
W3MEHEHUS

Copaeprxannue U3BMEHEHUH U TOTIOTHEHUH

Jlata u Ne
MIPOTOKOJIA
3aceaHus
Kadenps

IToamuch
3aB.
Kadenpoi

19




