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AHHOTaNINA

Hucuumumaa «OCHOBBI MAIIMHHOTO OOYYEeHHsT M aHalM3a JaHHBIX» BXOJHUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTd 15.03.06 «MexarpoHuka u poOOTOTEXHHUKA»
HarnpasiaeHHocTH/crieranu3aiun «{uhpoBoit HHKHHUPUHT POOOTOTEXHUIECKUX KOMILIIEKCOBY.
Juctummaa peanu3yercs kadempoid «No32y.

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

I[IK-1  «Cnocobern  y4yacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
npodecCuOHANBLHOM e TEIIbHOCTI

CopepxaHue IUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOJIOB MAaUIMHHOIO OOy4YeHHUsI M HWHTEIUICKTYyaJbHOTO0 aHaliu3a JaHHBIX MPH PElIeHUU
NPUKIIAJIHBIX 33/1a4 B 00JaCTH MEXAaTPOHUKH U POOOTOTEXHHKH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe padOThI, CAMOCTOSITEIbHAS paboTa 00yJaromIerocs.

[IporpaMMo#l IUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHAS aTTecTanus B popme AudQepeHIIMPOBAHHOTO 3a4eTa
(5 cemectp).

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs M0 AUCIHUILUIMHE «PYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenpbto mpernopaBaHus IUCHUIUIMHBL SBISETCS O3HAKOMIJIGHHWE CTYACHTOB C IPHUHLHUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydeHHs, KaK OJHOTO M3 CaMBIX
MNOMYJSIPHBIX M MPOJYKTHBHBIX HAIPAaBJICHUNH MCKYCCTBEHHOTO WHTEIUIEKTa, CBSI3aHHOTO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYarOIIMXCsl AITOPUTMOB, M3BJICKAIOIIUX 3HAHUA M3
naHHbix. OOydvaromuecs JOJDKHBI U3YUYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOIO
00y4YeHHsI, TIOTYYUTh HEOOXOIUMBbIEC HABBIKH JUISI MMPUMEHEHHSI CUCTEM MAIIUHHOTO OOYYEHUS
IpU pElIeHUU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOLHAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCUUILUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMOETEHINH U UHAUKATOPOB UX JOCTHXKEHUS

Kareropus (rpymnma) Konu Kon n naumeHnoBaHue WHIUKATOPA JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITETCHIINH
[1IK-1 Cnocoben I1K-1.3.1 31aTh MeTOBI COOpa U aHaIK3a
y4acTBOBATh B HAyYHO-TEXHUUYECKON HHPOpMAIIH
Hay4YHBIX IIK-1.VY.1 yMeTh BBITIOIHATH THIIOBBIC
[Tpodeccuonanpubie i ™ .
HCCIIETOBaHMSIX SKCIIEPUMEHTAaJIbHbIE UCCIICIOBAHUS 10 3aJaHHON
KOMITETCHIINH
00BEKTOB METO/INKE
npodeccuonansuoit | [1IK-1.Y.2 ymers 00pabaTbiBaTh U aHAIM3UPOBATD
JIeATETbHOCTH pe3ynbTaThl SKCIIEPUMEHTOB

2. Mecro nucuumminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYECHUH CIEYIOUIUX TACIUIUINH:
— «MukpomnpoueccopHas TEXHUKa B MEXaTPOHUKE U pOOOTOTEXHUKEY,

— «lIporpammHoe obecrieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM,
— «MH}popmanOHHBIE TEXHOIOTHH.

3HaHMs, TMOJIyYEHHBIE IPU H3Y4EHMHM MaTepuana JaHHOW IUCLMIUIMHBL, MMEIT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK M UCIIOJIb3YIOTCS PU U3YyYEHUHN APYTUX JUCLUIIINH:
— «MogenupoBaHHe U HcCIeJ0BaHuE pOOOTOB M POOOTOTEXHUUYECKUX CHCTEMY,

— «YmpaBieHue podoTaMu U poOOTOTEXHUUECKUMHU CUCTEMAMM.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne5
1 2 3




Oowan mpyooemKocmp oucCyunIuHbl,

3E/ (uac) 2/ 72 2172
H3 Hux uacoe npakmuuecko no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexrun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomescymounon ammecmauwuu: 3aqet, | Jdudd.
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) 3a4. Hudd. sas,

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYJOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI

Jlekun
(dac)

I13 (C3)
(dac)

JIP
(qac)

KII/KP

(aac) CP (uac)

Cemectp 5

Paznen 1. [lonsarue «MamuHHOE 00y4eHUE.
MammwuHHOe 00y4eHUE 1 UCKYCCTBEHHBIM
WHTEJJIEKT.

Beeoenue. [Ipeomem oucyuniunvi u ee
3a0a4u.

Tema 1.1. Mawunnoe obyuenue kak 00OHO u3
HanpaegieHull UCKyCCmeeHH020 UHMeIeKmd.

Tema 1.2. Obyuenue ¢ yuumenem.

Tema 1.3. Obyuenue 6e3 yuumens.

Tema 1.4. Obyuenue c nookpenienuem.

Paznen 2. OCHOBHBIC 3TaIbl MAIITMHHOTO
00ydeHusi. Moenu MalmmHHOTO O0y4YeHUSI

Tema 2.1. Ocnognvie smanvl MAuUUHHO20
00yueHusl, UX Ha3HaYeHue U OCHOBHbLE
ocobennocmu.

Tema 2.2. Oyenka kauecmea mooenell
MAWUHHO20 00YUeHUsL.

Tema 2.3. Ocobennocmu évibopa u
2UNepnapamempuieckol ONMuMU3ayuL Mooeiei
MAUWUHHO20 00YUeHUsl.

Paznen 3. Peanuzanus aIropuTMOB
MamuHHOTO 00y4deHuss Ha Python. Monmyny
NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 3.1. Ilpoepammmuasn peanuzayus
Mooenell MaUUHHO20 00YHeHUs.

Tema 3.2. OcHogHble OUOIUOMEKU MAUUUHHOZO
00yuenus.

Tema 3.3. Ochognvie moodenu Knaccugpuxayuu.

5




Pazmen 4. [IlpemoOpaboTka OaHHBIX B
CHUCTEMax MAIIMHHOTO O0yYCHHUS.
Tema 4.1. Texnuxu npedobpabomxu.
Tema 4.2. Cocamue Oannblx.

Paznen 5. IlpumeneHne KoHBEHEPOB AJIs
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MOJIeNIEH METOJOM
CETOYHOIO MOMCKA. 2 4 4

Tema 5.1. Onmumuzayus u HacMpouKa
Mooenel MauuHH020 00yYeHUsl.

Tema 5.2. Pewenue npukiaonvlx 3a0au.

HUroro B cemecTpe: 17 34 21

Hrtoro 17 0 34 0 21

[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OoOy4JaloImMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oy;yuieu
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Home
p Haszeanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
pazaena

1 Paznea 1. llonsaTne «MammHHoe o0yyeHue». MalnHHoe 00y4ueHue u
HCKYCCTBEHHbII HHTEJIeKT.

Beeoenue. [Ipeomem oucyuniunst u ee 3a0auu. CTPYKTypa U COJAEpKaHUE
JUCLHUIUIMHBL. B3auMoCBsI3b M3y4aeMoi JUCLUIUIMHEL ¢ IPYTUMU AUCHUILIMHAMU
yueOHOro mnjaaHa. XapakTepUCTUKAa OCHOBHOM U JIOTIOJHUTEIbHON JIUTEPATYPHI.
OO11ast xapakTepUCTHKA METOJIOB U Pa3JIeNIoB, BXOIAIIMX B IPEIMETHYIO 00JIacTh —
MarmHHOe oOyuenue. O0IacTh MPUMEHEHUS U 33]1a4H, pEIIaeMble TEXHOJIOTUIMH
MAaIIMHHOTO O0Y4Y€HHUsI, OCHOBHBIE OHATHUS U 0003HAUCHMSL.

Tema 1.1. Mawunnoe obyuenue kak 00OHO U3 HANPABIEHUI UCKYCCMBEHHO20
unmennekma. IloHATHE «MalIMHHOE 00y4YeHuey. DaKTOpbl, BAUSIOMUE HA
3¢ (HEeKTUBHOCTH MAIIMHHOTO OOYYEeHMS: TaHHbIE, IPU3HAKHU, MOJIENIN aITOPUTMOB.
Tpu Buia mammHHOrO 00ydeHus. @opmainpHas TOCTaHOBKA 3a/1a4 MAIIMHHOTO
o0y4deHus

Tema 1.2. Obyuenue c yuumenem. OCHOBHBIE peliaemble 3a1a4n. ObmacTu
npuMmeHeHusd. [Iporuo3upoBanue Ha OCHOBE O0yUY€HUs C yuuTeaeM. 3aaada
KJIaccu(pUKaIuy - paclio3HaBaHUE METOK KJIACCOB. 3ajaya perpeccuu - npeackasaHue
3HAYEHUU HENMPEPBHIBHOM LEJIEBOM MEPEMEHHOM.

Tema 1.3. Obyuenue 6e3 yuumens. OCHOBHbIE peliaemble 3a1a4n. Obmactu
npuMeHeHus. OOHapyKeHUe CKPBITHIX CTPYKTYpP HpU NOMOIIHM 00ydeHus 6e3
yuutens. BelsiBIeHHe NOATPYII U OMOLIH KiacTepu3anuu. CHUKEHNE
Pa3MEpHOCTH JIJISl «CXKATHsI TaHHBIX». BhIsBI€HNE acCOIMAaTUBHBIX CBS3EHl.

Tema 1.4. Obyuenue c nooxpennenuem. OCHOBHBIE pellIaeMbIe 3a1a4H.
O6unactu npuMeHeHus. Pelienne MHTEpaKTUBHBIX 33]]a4 Ha OCHOBE O0yUY€eHUs C
MOJIKPEIIEHUEM;

2 Pa3nen 2. OcHOBHBIE 3Tanbl MAIIUHHOTO 00yueHusi. Moesin MAaIIMHHOTO
o0y4eHust
Tema 2.1. OcHogHble 5manvl MAWUHHO20 00YYEHUS, UX HA3HAYEeHUe U OCHOBHbLE
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ocobennocmu. Mogenu MamimHHOTO 00y4eHus. [IpenBapurensHas o0paboTka
JTAHHBIX B CHCTEMax MalIMHHOTO 00ydeHus. Jran «O0yueHue» B cuctemax
MaluHHOTO 00y4eHus. [IpuHimner popMupoBaHus TPEHHPOBOUHOTO Habopa
naHHbIX. Mcnonb3oBanue nepekpécTHoi npoepku. [ unepnapamerpuyeckas
ONTUMU3AIM. JTal OLIEHKH 000011aoMIeii CtocoOHOCTH B CHCTEMaX MAITUHHOTO
00yJeHUsI.

Tema 2.2. Oyenxa kauecmsa mooeneti mawurno2o ooyuernus. (OCHOBHBIC
METPUKH OLIEHKU KayecTBa paboThl kiaccudukaropa. O1eHKa Ipyu MHOTOKJIaCCOBOM
kiaccupukanuu. OneHKa KauecTBa MOJIENIel perpecCchu.

Tema 2.3. Ocobennocmu 6vlb0pa u eunepnapamempuiecko OnmuMu3ayun
Mooeneti mawiunHoz2o ooydenus. OCOOCHHOCTH BBIOOpA ONTUMAIBHON MOJIEIH
MarmuHHOTO 00yueHwus. [Ipobinema nepeoObyuenus u HemooOyuenus. Tumnobas
3aBHCUMOCTB MEXKIY CI0KHOCTHIO MOJETH MAIIMHHOTO OOYyYEHHSI U OLIEHKOM e€
s dextuBHOCTH. THUTOBAS 3aBUCUMOCTH OIIEHKH () (PEKTUBHOCTH MOCIICH
MAaIIMHHOTO 00Y4YeHHUs OT pa3Mepa 00ydaromiel ociIe10BaTeIbHOCTH.

Paznen 3. Peasmsanus ajnropuTrMoB MamMHHOrO o0ydeHusi Ha Python.
Moayau NumPy, Pandas, MatPlotL.ib, Scikit-Learn

Tema 3.1. Ilpoepammuas peanuzayus mooenei MauuHH020 00YYeHUsl.
Ctpoenue u ¢pyHKIMH OnoIorndeckoro Helipona. Peanuzanus kinacca Perceptron u
anropuTMa o0ydeHus nepcentpoHa Ha Python. Peanu3zanus momenu aqanTHBHOTO
munerinoro Helipona (ADALINE). Tpeanpoka ADALINE meTonamu nmakeTHoro u
CTOXAaCTHYECKOI'0 T'PaJIMEHTHOTO cITycKa. JluHaMuyeckoe o0y4yeHue.

Tema 3.2. Ocnoeuvie Oubnuomexku mawiunHnozco ooOyuenus. Moaymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanusanus nepuentpona Ha Python ¢ ucnonb3oBanuem scikit-learn.
TpeHupoBka mnepcentpoHa.

Tema 3.3. OcnosHvle mooenu kraccuguxayuu. MoJieab JOTUCTHICCKOMN
perpeccuu. TpeHHPOBKA JIOTUCTHYECKON perpecCHOHHOM Mozenu B scikit-learn.
Pemmenne nmpoGieMbl mepeoOyueHus Ipy MOMOIIH peryisipu3anuu. MeTo ] OmopHbIX
BekTopoB (SVM). Knaccudukanus ¢ MakCHMaIbHBIM 3a30pOM H C MATKHAM 3a30pOM
Ha ocHOBe SVM. Pemienne HennHeHbIX 3aa4 siiepHbIM MeTo oM SVM. Moznenu
MAaIIMHHOTO 00y4Y€eHUsl Ha OCHOBE JIepeBbeB petieHuil. OObsICHEHHE PE3yIbTaTOB
o0yuenusi. Ciaydaitablii tec. Mojienab MaIliiHHOTO 00y4YeHus Ha ocHOBe K
ommkaiimux coceneit. HauBneiit baitecoBckuit knaccudukarop. Kommosuimm
QITOPUTMOB MallIMHHOTO 00yueHus (aHcamOiieBoe oOyuenue). Komurer
OOJIBIIMHCTBA, OATTUHT, OYCTHUHT, CTEKKHHT.

Pa3nen 4. [Ipeno6padoTka JaHHBIX B CHCTEMAaX MAIIMHHOTO 00YyY€eHUsl.
Tema 4.1. Texnuku npedobpabomku.  Pemenue mnpoOiaeMbl MPOMYIIEHHBIX|
naHHbix. OOpaboTka KaTeropuaidbHBIX JaHHBIX. Pa30uBka HaOopa JaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOAMHOKeCTBa. [IpuBeneHrne MPU3HAKOB K OJIMHAKOBOM]
mikae. OToop copepKaTenbHBIX MpU3HAKOB. ONpeIencHe BAXKHOCTH TPU3HAKOB.
Tema 4.2. Cocamue Oannvix. CHUXKEHHE pa3MEPHOCTH 0€3 yduTeNlsl Ha OCHOBE
aHaJIM3a TJABHBIX KOMIIOHEHT. (CkaTWe JaHHBIX C YYHTEIEM IyTeM JIMHEHHOTO
TUCKPUMHUHAHTHOTO aHaiu3a. SIAepHBIi METOJ aHajan3a TJIABHBIX KOMITIOHEHT i
HEJIMHEWHBIX OTOOpaXKeHHI.

Paspnen S. [IpuMeneHne KOHBeHepPOB 1JI ONTUHMHM3ALUH IOTOKOB OIlePaLUid.
Hacrpoiika MalIMHHO-00y4aeMbIX MO/ieJ1eid METOA0M CEeTOYHOI0 MOUCKA.

Tema 5.1. Onmumuzayus u Hacmpouxa mooenel MauuHHO20
o6yuenus. OnTuMH3aIMs IOTOKOB ONEpalvid Ipy MOMOLIH KoHBeHepoB. ToHkas
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HaCTpOMKa MOJEJIEN METOJOM CETOYHOI'O ITOUCKA.
Tema 5.2. Pewenue npuxnaousix 3aoa4. IIporHo3upoBaHue 3HaYCHUN
HENPEPBHIBHOH IIEJIEBOM TIEpEMEHHON Ha OCHOBE PErpeCCHOHHOTO aHanm3a. Padora ¢
HEMapKUPOBAaHHBIMU JaHHBIMHU - KJIACTEPHBIN aHan3. TpeHnpOBKa HCKYCCTBEHHBIX
HEUPOHHBIX CETEH I pacrio3HaBaHUs U300paxkeHnid. OCHOBHbBIE TEHACHIIUN
pa3BUTHUS TEXHOJIOTHI MAIIMHHOTO O0yUYeHUs

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOJIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYJO0EMKOCTb

W3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
n/m 3aHSATHI 3aHSATHH (dac) MIOATOTOBKH, | TACIIUII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OHIIC 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
W3 maux Ne
e HaunmenoBanue 1abopaTopHbIX paboT Tpynoemxocts, | npakTHieckoi | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 | Pa3paboTka Moaenu JIMHEHHOTO aJaTHBHOTO 1
Heiipona (ADALINE) nHa ocHOBe 6a30BOTr0O 6 6
KJ1acca MepcenTpoHa
2 | Kiaccugukanmsi Ha OCHOBE TIEpCENTPOHHOM 2
MOJICJIU C UCIIOJIb30BaHUEM OMOIMOTEKH 8 8
Scikit-learn
3 | Knaccuduxarus vHa ocHOBe MoenH 3
JIOTHCTUYECKOI perpeccuu ¢ 8 8
ucnois30BanneM oubmmorexu Scikit-learn
4 | Knaccuduxaius METOA0M OMOPHBIX 4
BEKTOPOB C HCTOJIb30BAaHUEM OHMOINOTEKU 6 6
Scikit-learn
5 | Kiaccudukanust TMHEHHO pa3ieauMbIX 5)
00BEKTOB (TpH NMPHU3HAKa, YEThIPE KJ1acca) C 6 6
ucnoab30BanneM oubamoreku Scikit-learn
6 | Kimaccudukanus TUHEHHO Hepa3IeTUMbIX 6
00BEKTOB C MCIOJIb30BaHHEM OHOIHOTEKU 6 6
Scikit-learn
Bcero 34 34

4.5. BeInosHeHNe KypCcOBOrO MPOEKTa/ KypcOBOH pabOThI
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Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbsl camocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON pabOTHI M €€ TPYIOEMKOCTb

. Bceero, | Cemectp 3,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania
10 10
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 6 6
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (ITA)
Bcero: 21 21

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUTSL CAMOCTOSITEIbHON pabOoThI 00YYArOMIMXCS IO TUCIUTUINHE (MOIYIIIO)
Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B
IL.I1. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHbBIX M3aHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso
9K3EMIUISIPOB B
Mudp/ Oubmorexe

URL ajpec bubnuorpaduyeckas ccpuika (kpowe
AIIEKTPOHHBIX
9K3EMIULIPOB)

URL.: https://bhv.ru/wp- Pamka, C. Mammunanoe ooyuenue ¢ PyTorch u
content/uploads/wpallimp | Scikit-Learn: ITep. ¢ aurm. / C. Pamxa, FO. JTo,
ort/files/pdfki/view 2978
978-601-11-0034-2.pdf
(mata oOpareHus:
14.05.2026), Peorcum
docmyna. c60000HbIU

B. Mupmxanunu. — Acrana: @onuant, 2024. —
688 c.

URL: Pamka Cebactbsan, Muppxanunu Baxug.

https://search.rsl.ru/ru/reco | Python 1 mammnHOE 06yUeHHE: MAIIHHHOE U
rd/01010476613 (mata
obparmenus: 14.05.2026),
Pesxxcum oocmyna: ona
A6MOPU30BAHHBIX
nonvzosamerel

rirybokoe o0ydeHue ¢ ucmoib3oBanueM Python,
scikit-learn u TensorFlow 2, 3-¢ u3n. Ilep. ¢
anri. — CII6.: «/lmanextukay, 2020. — 848 c.

URL: https://vk.com/wall- | Ilaac Bannep Jxkeiik. Python mis croxHbIx
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https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://search.rsl.ru/ru/record/01010476613
https://search.rsl.ru/ru/record/01010476613
https://vk.com/wall-26611081_8910

26611081 8910 (mara
obpamenus: 14.05.2026),
Peoxcum oocmyna:

3ajla4u: HayKa O JIaHHBIX. 2-€ MEeXIyHap. U31. —
Acrana: «CnpuHt byk», 2024. — 592 c.

€80000HbII

URL: Kepon Opeasen. [Ipukinannoe MalmmHHOE
https://search.rsl.ru/ru/reco | o6yuenne ¢ momompro Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: KoHUENIMU, HHCTPYMEHTHI U

obpamenus: 14.05.2026),
Pesicum oocmyna: ons

TEXHUKH JIJIS1 CO3J]aHUSI MHTEIUICKTYaIbHbIX
cucreM, 2-¢ uza.: Ilep. ¢ anrn.— CII6.: OO0

A8MOPU30BAHHBLX
HONb306aIMeneH «Jlnamektrukan, 2020.—1040 c.
URL: IIpocu3 [Ixx. [Ipukiagnoe MmammmHHOE 00y4YeHHE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (nara
obparmenus: 14.05.2026),
Peoscum oocmyna:
c60000HbIIL

Y UCKYCCTBEHHBIN MHTEIUICKT JUISI MHKCHEPOB:
Ilep. c anrn. — Acrana: AJIMCT, 2024. — 432 c.

URL:
https://coderbooksir.site/v
vedenie_v_mashinnoe ob
uchenie s _pomoshchyu p
ython _myuller 2017/
(mata oOpareHus:
14.05.2026), Peorcum

docmyna. c60000HbIU

Anapeac MrwoJaep, Capa I'Bugo. Beenenue B
MaIllMHHOE 00yYEeHHE C MOMOIIbI0 pPython.
PykoBOJICTBO 117151 CTIEIMATIMCTOB IO paboTe C
nmaasaeiMu. — M. U1 «'eBuccran, 2017. — 393 c.

URL: https://vk.com/wall-
26611081_8167 (nara
oOpatenus: 14.05.2026),
Pesxxcum oocmyna:
€80000HbILI

Ju0on Kpuc. MammnHoe o0ydeHue ¢
ucnonb3oBanueM Python. CoopHuk perenTos:
ITep. ¢ aarn. — CII6.: BXB-Ilerepoypr, 2019.
— 384 c.: un.

URL:
https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (nara
obpamenus: 14.05.2026),
Peoscum oocmyna:
c60000HbIIL

Jaoumm Ilparuk. McKycCcTBEHHBIN HHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anrn. - CIIO.:
00O "lnanextuka", 2019. —448 c.

URL.: https://vk.com/wall-
78467318 1002 (mara
obparmenus: 14.05.2026),
Peoxxcum oocmyna:
Cc80000HbI

ITocTosmmT A. B. OCHOBBI HCKYCCTBEHHOTO
MHTEJUIeKTa B mpuMepax Ha Python.
CamoyuuTens. — 2-€ u3J., nepepad. u J01. —
CII6.: BXB-IletepOypr, 2024. — 448 c.

1. Hepequb QJICKTPOHHBIX O6pa3OBaTeJ'IBHBIX peCcypcoB

MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»

Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.
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https://vk.com/wall-26611081_8910
https://search.rsl.ru/ru/record/01010476606
https://search.rsl.ru/ru/record/01010476606
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://vk.com/wall-26611081_8167
https://vk.com/wall-26611081_8167
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://vk.com/wall-78467318_1002
https://vk.com/wall-78467318_1002

Tabmmma 9 -

[lepeueHp 3MEKTPOHHBIX 00pa30BATENbHBIX pECypcoB HHGOPMAIMOHHO-

TEJICKOMMYHUKAMOHHOU ceTtu «HTepHeT»

URL anpec

HanmenoBaunue

https://pro.quap.ru/

DJIEMEHTHI 3JIEKTPOHHOTO Kypca M0 JUCHHUILINHE Pa3MeIEeHbI
BHyTpH DUOC I'YAII «MHTerpHpOBaHHas cpeia 00ydeHUs»

https://proproprogs.ru/ml

CaiiT «MammHHOE 00y4eHue»

http://www.machinelearning.ru/
wiki/index.php?title=3ariasnas

CTpaHuIla

[Tpodeccnonanbuplii HHOOPMAITMOHHO-AHATUTHYECKUN
pecypc, MOCBSIICHHBIN MAIIMHHOMY O0y4YeHHUIO,
pacrno3HaBaHUIO 00Pa30B U MHTEIJIEKTYaTbHOMY aHAIIU3Y
JTAHHBIX

https://jakevdp.qgithub.io/Python
DataScienceHandbook/05.06-
linear-regression.html

CnpaBounuk 1o Python mns Data Science ot JIxeiika
Bannepllnaca:

http://archive.ics.uci.edu

Penozutopuii mamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcurera B MpBaline

http://python.org

OdunuansHbiil caiiT sa3bika Python

https://www.anaconda.com/dow
nload/success

Huctpudytus Python, npenHasnadeHHbIi 1is
KpyMHOMAacIITabHoW 00paboTKU JaHHBIX, TPOTHO3HON
AQHAJUTHKY U HAYYHBIX BeIYHCICHUH Anaconda

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp mMPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBicH B Tadsmire 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t

HanmenoBanue

1 OnextpoHHas HH(opMaroHHo-o0pa3oBaTenbHas cpena I'Y AIl «MHTerpupoBanHas

cpena ooyuenus» (https:/pro.guap.ru/) pazpaborana corpyauukamu ['Y Al (BBenena B
skcryataruio mpukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedern Moaymei u
ux GYHKIIHOHATBHOE Ha3HAYCHHE U3JI0XKEHBI TI0 cChUike https://quap.ru/it/system/iso

2 OdunnanbHbIi caiT 00pa3zoBaTeNIbHON Opranu3anuu B cetu «HTepHeT»

(https://quap.ru/), paspaboran corpyauukamu I'YAII (BBeeH B 9KCILTyaTaIHIO
IMpukazom ['VYAIT ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (zorosop ['YAIL, undopmanus o TUIIEH3UH MPEACTABICHA IO

ccbuike https://guap.ru/it/system/iso/po)

4 Anaconda3-2025.12-2-Windows-x86 64 (rmuyensuu GPL/LGPL/MPL)

a1

Python 3.13.9 64-bit

(ruyensuu GPL/LGPL/MPL)

6 Spyder 6.1.0 (ruyensuu GPL/LGPL/MPL)

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

CHCTEM,UCITONIb3YEMBIX pu

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:H01"O nponecca no JMCHUIIINHE
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https://pro.guap.ru/
https://proproprogs.ru/ml
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.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:%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
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/
http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

[lepedens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /it HanmenoBanmue

1 OnexkTpoHHbIN Katanmor oubimoreku ['Y AIl ¢ qoctynom k 6a3e MOTHOTEKCTOBBIX
u3panumii (https://lib.quap.ru.), mocTym yepes IMYHBINA KAOMHET YuTaTes st OHOIMOTEKU
I'YAII

2 Hayunas snekrponnas 6udnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
TUYHBIN KabuHeT yntarens oubmmoreku 'Y AIL a takke o IP -anpecam I'VAIL

3 OBC «Jlanb» (https://e.lanbook.com/), nocTyn yepe3 aMUYHBINA KAOUHET YUTATEIIS
oubmmotexku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 BBC Znanium (https://znanium.ru/), gocTyn yepe3 IMYHBINA KAOMHET YUTATEIS
oubmmotexu ['YAIL a Taxxe no IP -agpecam 'Y AII

5 Omnnaiin-kaura «CripaBOYHUK 10 HayKe o JaHHbIX Python»
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlaTaceTsl 10 MaIMHHOMY O0Yy4YEHUIO

http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHHYECKast 6a3a

CoctaB MarepualbHO-TEXHHUYECKOW 0a3bl, HEOOXOIUMOI

JJIA OCYIICCTBJICHUA

00pa30BaTeILHOTO MpoIiecca MO TUCIUIUTHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

No
n/o

HanmMmenoBanue cocTaBHOM 4acTH
MaTepHUATbHO-TEXHIHYECKON 0a3bl

Howmep aynutopuu
(pu HEOOXOUMOCTH )

1

MynbTrMenuitHas JEeKIUOHHAS Ay IUTOPUSL:
Crnenuanu3upoBaHHas MeOelb; TEXHUYECKHUE CPeICTBA
oOyueHus, clyKalue JUIsl IpeJCcTaBlIeHus yueOHOon
uHpopManuu 60JIbLION ayIUTOPHH; HAOOP
JE€MOHCTpallMOHHOTo 060opynoBanus (MHTepakTUBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 wrt., [I9BM — 1 mit.);
ObecnieueH 10CTYM B AJIEKTPOHHYIO HHPOPMALIMOHHO-
oOpazoBarenbhyto cpeny ['YAll o nokanbHOM
BBIUHCIUTENBHOM ceTH miu Touke gocryna WiFi.

21-21 (yn. bonpinas
Mopckasi, 1.67, muT. A)

JIaGoparopusi KOMIBIOTEPHOT'O MOJIETUPOBAHUS:

— CHeuuanu3upoBaHHas MeOellb;

— TEXHMYECKHE CpelncTBa  OOydeHHs, CiayXalue  JUis
npeacraBieHus yueOHod uHdopmauuu; [19BM - ucrei
nHTepakTuBHbli HTC- 1 m.

JIaGopatoprnoe oOopynosanue: [I9BM — «Mecto pabouee
aBTOMAaTU3MPOBAHHOE» — 18 mT.

ObecnieueH 1OCTYM B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obpazoBarenbhyto cpeay ['YAll mo nokanbHOM
BBIYHCIIUTENLHOM ceTH miu Touke gocryna WiFi.

31-04 (yn. Bonbras
Mopckasi, 1.67, muT. A)
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https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo AMCIUILIMHE TpUBeIeH B Tabnwuie 13.

Tabmuna 13 — CocTaB OLIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUS IPOMEKYTOUHOMN aTTecTalluu

Bua npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB
HuddepennrpoBanHbIii 3a4€T Crucox BOnpocos;
p P TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0aTbHas MIKaia OlEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu o1ieHKH YpoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUI

XapakTepucTrka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayupHad mIKama P P (bop

OO0yuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIN MaTepual;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONMHUpasICh Ha 3HAHMUS OCHOBHOM W JOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAay4YHbIC MOJIOKEHHUS C MPAKTHYECKOU
«3a4TEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMeIsi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMbIE UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX TOHATHMH.

— npaBmIbHO BeIIOJHUI OT 90% 1m0 100% TecToBBIX 3ajaHuil .

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
W3Naraet ero, Onupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI,

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JIEATEITHHOCTHIO
«BaYTEHOY HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOMU CIIeIINaTN3UPOBAHHBIX TIOHSTHH.

— IIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 33[aHHI .

—06y‘1310H.IPII>iC5I YCBOUII TOJIBKO OCHOBHOH HpOFpaMMHLIﬁ MaTcpual,
o CYWICCTBY H3JIaracT €ro, OIMUpasChb Ha 3HAHUA TOJIBKO OCHOBHOMH

JIUTEPaTypHI;
— JIOMYCKAeT HeCYLIECTBEHHbIEC OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENLHO» | — UCTIBITHIBAET 3aTPYJHEHHUS B TNPAKTUYECKOM IPUMEHEHUH 3HAHUMN
<«GAYTCHO» HaIpaBIICHUS;

— cmabo apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBIBOJOB M 00OOIICHU;

— YaCTUYHO BJIA/IEET CUCTEMOM CIEHUATU3UPOBAHHBIX MIOHIATHUM.
— MPABHJIBHO BRINOJHUA OT 51% 110 69% TeCTOBBIX 3amMaHui .

— o0yyaroniics He YCBOMJ 3HAYUTEIbHOH YacTH MPOrpaMMHOTO
MaTepuana;
— JIOTTyCKaeT  CYNIECTBEHHbIE  OIMMUOKHM W  HETOYHOCTH  TIPH
«HEYJIOBJIETBOPUTEBLHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHHUH;
«HE 3a4YTEHO» — UCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IIPUMEHEHUN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He (popMyIHpYET BHIBOIOB U 00OOIICHHIA.
— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBBIX 3aaHuil .
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10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocs! (3agaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPEAYyCMOTPEHO

Bonpocsr must nudd. 3auera npencrabieHsl B Tabiumie 16.

Tabmuna 16 — Bonpocs! ais qudd. 3auera

Ne
/o

[Tepeuyens BonpocoB st nudd. 3auera

Kon
WHJUKATOpa

1

1. Jlaiite onpenenenue NOHATUIO «VICKyCCTBEHHBI HMHTEIIEKT.
[Tosichute TepmuHbl «Cna0blii MCKYCCTBEHHBIM WHTEIUICKT» U «CHIIBHBIN
HCKYCCTBEHHBIN HMHTEILIEKT. Ilepeuncnure 0COOEHHOCTH
cnabodopMaln30BaHHbIX 337ad Kak OCHOBHOM 00JacTu NpUMEHEHUs
TEXHOJIOTUH MCKYCCTBEHHOIO HHTesuIeKTa. IIpuBenure npuMepsl Takux
3ajau.

2. [lo xakoMy @pHU3HAKY MOXKHO BBIJICIUTh HHTEIEKTYyalbHbIE
3aJaun  CpedM Jpyrux 3amgad oOpabotku wuHpopmammu? IlpuBemure
IIpUMEpPbl  MHTEJUIEKTYaJIbHbIX  3azad. [loscHuTe, YTO  Ha3BIBAIOT
MHTEIUICKTYaJIbHBIMU HH()OPMAITHOHHBIMHU TEXHOJIOTHUSIMH.

3. [aiite ompenenenue nouaruio «MammHHoe oOyuenuey. C uem
CBSI3aHO CBOWCTBO 0OyueHHs B Takux Mmonensx? llepeunciure oCHOBHbBIE
¢dakTopsl, BiusAlOmKMEe Ha S(O(EKTHUBHOCTH HCIOJIB30BAHUA METOJIOB
MAIIMHHOTO O0YYEeHHUS, ¥ JATE UM KPATKYIO XapaKTePUCTHKY.

4. TlpuBenuTe KiIacCU(PUKALMIO CHCTEM MAIIMHHOIO OOYYEHHUs IO
00bEMY M THUIYy KOHTpPOJISI BO BpeMs OOy4YeHHs, B 3aBUCHMOCTH OT
CIOCOOHOCTH 00y4aThCsi HA OCHOBE MOTOKA BXOASIIMX JaHHBIX, IO CIIOCOOY
0000meHns 3HaHMW. JlaliTe KpaTKyl XapakTepUCTUKY IE€pPEUnCICHHBIM
KJIacCaM CHCTEM.

5. [osicaute ocoOEHHOCTH OOy4YeHHUsS C Yy4UdTeNleM Kak BHJA
MalMHHOrO 00ydeHus. llpuBeauTe mMOCTAaHOBKY 3ajlaud OOydeHHUS C
yuureneMm. [lepeunciaure Tunsl 3a7a4 00y4eHUs C YUUTEIEM, B 3aBUCUMOCTH
OT BUJA MHOXXECTBAa JONYCTUMBIX OTBETOB. [losicHuTE, 4YTO Ha3bpIBaeTCA
MIPU3HAKOBBIM OMMCAHUEM OOBEKTA M3 MHOXECTBA UCCIIEYEMBIX OOBEKTOB.
Kaxue TIbl Npu3HaKkoB CyIECTBYIOT?

6. IlepeuncnuTe OCHOBHBIE 3TAIbl PEIICHHUS 33a4l MAITMHHOTO
o0yueHus ¢ yuureneM. [losicHUTe cofiepkaHne KakJoro HTara.

[IK-1.3.1

7. Tlosicuurte ocobeHHOCcTH OOyueHHs Oe3 yuuTens Kak BHIA
MalMHHOro o00ydeHud. Ilepeuncnure Hambonee XapakTepHble 00JIacCTH
UCMOJb30BaHUs O0ydyeHus Oe3 yuutens. Kakue Tumel 3agad perrarorcs
MeTosaMu 00ydeHust 6e3 yuurens? Jlaiite KpaTkyro XapaKTepUCTUKY 3TUM
3a/a4am.

8. IosicauTe 0cOOEHHOCTH OOY4YEHHS C IMOJAKPEIUIEHHEM KakK BHIA
MalMHHOrO 00ydeHus. llpuBeauTe MOCTAaHOBKY 3alaud OOy4YeHHS C
noakperieHneM. ONMUImUTe cXeMy B3aMMOJIEHCTBHS areHTa cO Cpeloil mpu
peanmuzanuu o0y4deHUs ¢ ToAKpervieHueM. llepeuncnurte XapakTepHbIe
o0acTy MpUMEHEHUs 00yUEHHUs ¢ TIOJKPEIICHUEM.

9. Iosicuute 0COOEHHOCTH OLIEHKH KagectBa  paboThI
kinaccudukaropa. Ilouemy koddhduIMeHT OmMUOOYHBIX KiIacCU(BUKAIUN U

IK-1.3.1
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MPaBUIBHOCTh KJacCU(UKAUUMU HE Bceraa sBisAoTcs 3((eKTUBHBIMU
MoKazarelasiMM  KauecTBa  kiaccupukamuu? Yro  Takoe  Marpuiia
HeToyHocTel? Kak ompenenuTe TOYHOCTh M TOJHOTY KIACCH(HUKAIMH C
UCIOJIb30BaHWEM  MaTpullbl  HeTouyHocTel?  Kakue ~— 0coOeHHOCTH
KJaccu(ukaTropa XapakTepu3yloT TOYHOCTD U TTOJHOTA?

10. Kak BBIMISIAT TUIOBBIE 3aBUCUMOCTH TOYHOCTH OT MOJHOTHI
KIaccu(UKaluu, a TakKe TOYHOCTH M TIOJHOTHI OT TOpOra NPUHSATHSA
pemienus? llosicHuTe Takoe moBeAeHUE NAaHHBIX 3aBUcuUMocTell. [losicHute,
4TO Takoe «vepa F1», kKak oHa onpenensercs 1 s 4ero UCIOoJIb3yeTCsl.

11. TlosicuuTe, KaK HCIONb3yeTCs KpuBas pabouell XapaKTepUCTHKU
npuémanka (ROC) s omeHku kadectBa paboOTHl Kiaccudukaropa.
[IpuBeauTe XapakTepHbI BUJ JaHHOW KpuBOol. Kak BBINISIAUT KpuBas
paboueii  XapakTepUCTHKM  NPUEMHUKA TPU  YUCTO  CIy4alHOM
kinaccupukauuu? Jlns kakux 1menedl OOBIYHO HCIIONIB3YeTCS HM3MEpEHHe
TUTOIIAIM [TOJT KpUBOH paboueii xapakrepuctuku npuémuanka (AUC)?

12. Tlosicuure, Kak CTPOMTCS MAaTpHIla HETOYHOCTEH  Ipu
MHOTOKJIacCCOBOM  kiaccudukanuu. Kaxk MOXHO OIIEHUTh TOYHOCTh U
MIOJIHOTY JUIsl KaXXJOro Kjacca, a TakXke pe3yJbTUPYIOLIUE 3HaueHUus
TOYHOCTH U MOJIHOTHI KJIacCU(UKAIIH.

13 TlosicHuTe 0COOEHHOCTH OLIEHKH KadyecTBa pabOTHI MOJEIIeH
perpeccun. B kakux ciyyasx OTAAIOT NPEANOYTEHUE KPUTEPUIO KauecTBa
RMSE, a B xakux ciydasx kputeputo MAE?

14. B 4éM COCTOMT CBOMCTBO 0000IArOMEl CIIOCOOHOCTH MOIEINA
MamuHHOTO 00ydeHus. Kakue nmpuémbl HCHONB3YIOTCS Ui TEOPETHYECKOU
1 SMITUPUIECKOHN OLIEHKH 0000IIArOIIeH ClTOCOOHOCTH.

15. Ha3oBuTe OCHOBHBIE IPUUMHBI BOSHUKHOBEHHS NIEPEOOYUECHUS U
HEZ000y4YeHUs B MOJIENSIX MalIuHHOTO o0ydenus. [lepedncinte ocHOBHBIE
CTIIOCOOBI MUHUMU3AIIUH TTEPEOOyIeHHUS.

16. IlosicHuTe TOHSTHS CMEUICHHs, TUCIEPCUU U HEYCTPaHUMOM
MOTPEIIHOCTH KaK TPEX COCTABISIONIMX OLIMOKM 0000IIeHuss Mojenen
MAaIIMHHOTO 00yUYeHUsI.

17. Tlosicuure xapakTep U3MEHEHHs OIEHOK 3(pdexkTUBHOCTU
MojieTiell MalllMHHOTO O0yYEeHUs TIPU BO3PACTAaHUH MX CIOXKHOCTH U pa3Mepa
o0yyaroreil BBIOOPKH.

18. Ilepcentpon Posenbnarra. CTpykTypHas cxemMa W IPaBHIO
00y4eHHs epCenTpPOHa.

19. Monenp amanTUBHOTO JUHEHHOro HeWpona. (OOyueHue
ADALINE mnpu nomomu MeTona TpaaueHTHOro cmycka. llakeTHelii u
CTOXaCTUYECKHUM I'PaJIMEHTHBIN CITYCK.

20. Mogens noructuyeckoit perpeccuu. [lokaxkurte, YTO BBIXOA
CUTMOUJAILHON (DYHKIIMM MOXHO HWHTEPIPETHPOBATh KAaK BEPOSTHOCTH
MPUHAJICKHOCTH OTAEIBHO B3ATOr0 00pasiia NepBOMY KiIaccy.

21. OOyueHue MOJICIN JIOTHCTHYECKON perpeccu. Pemenue
po0GsieMbl mepeo0yUueHus IpU MOMOIIH perymsipuzanuu. L2-perynspusaius

I[IK-1.V.1

22. Merton onopHbBIX BeKTOpoB. Knaccudukaius ¢ MATKUM 3a30pOM
JUIS  O0ECIICYeHHUS] CXOJMMOCTH  ONTHMHU3AlMA TPH  JIOMMYCTUMOCTH
OIMOOYHON KITacCU(PUKALINU.

23. Pemenune HEMUHEHHBIX 3a/1a4 MPU TIOMOIIM METO/Ia OTIOPHBIX
BeKTOpOB. JloOaBineHne kK HaOOPy JaHHBIX TOTOJHUTEIbHBIX MPU3HAKOB.
Hcnonp3oBanue npusHakos Onu3octu. RBF-gynkims kak pyHkus
oT00us.

[IK-1.¥ .2
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24. T'mnepriapaMeTpuieckas ONTUMH3AIMSA MOJIENIEH MAaIIMHHOTO
o0yueHus. Mcnonp3oBaHue peméTyaToro MOMCKa JUisl BbIOOpa HAMIIyUIIMX
THIIEPIIapaMeTPOB MOJIEIIH.

25. Monens Ha OCHOBE jepeBa NpHHATHS perieHud. OCHOBHBIC
ocobenHoctu mozaenu. [loctpoeHne nepeBa pemieHuii Ha OCHOBE NMPUHIIMIA
HauO0JIbIIErO IIpUpocTa UHpOpMaLUK. ['nnepniapamerpsl,
00eCTIeYNBAOIIUE MTOACTPOHKY MOJICIIH.

26. Mojnens Ha OocHOBe ciydaiiHOro Jjieca. OCOOCHHOCTH MOJCIIH.
ANroput™M  «BBIpallMBaHUSA»  CcIy4yailHOro Jieca. | umepmnapamerpsl,
obecneynBaroIue MoACTPONKY MOJIENH.

27. Knaccupukatop Ha ocHoBe k Ommkaillmmx cocereid W ero
ocoOeHHocTH. ['nnepnapameTpsl, o0ecneynBaroIye NoACTPORKY MOJIENH.

28. HawuBHblii GaitecoBckuil kiaccuduxarop. OCHOBHBIE OCOOCHHOCTH
MOJIEJIM ¥ 00J1aCTU €€ IPUMEHEHMSL.

[TepedyeHs TeM 111 BBIIOJHEHUSI KypCOBOTO MPOEKTa/ KypCOBOM pabOThl TPE/ICTaBICHbI
B TaOauIe 17.

Tabnuna 17 — Ilepederb TeM Ui BHITOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepeYeHb TeM ISl BBIOJIHEHHS KYPCOBOTO MIPOEKTa/ KYpCOBOM
- paboTHI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMMd B BHJIE TECTHPOBAHUS

MpeACcTaBICHBI B Tabnwuie 18.

Tabmmua 18 — IIpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB

Ne N Kon
i IIpumepHBIil IepedyeHb BOIPOCOB ISl TECTOB HHKaTOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeoioNHCeHHbIX U 0O0CHOBAHUEM 8blOOPA
Wnctpyknus: IIpouunTaiite TEKCT, BbIOEpHUTE MPABUIIBHBIN OTBET U 3aIUIINTE apTYMEHTHI,
000CHOBBIBAIOIME BEIOOP OTBETA
1 Onenka koppensanuu 1o [Inpcony Mexay nepeMeHHbIMY [TOKa3ana IK-1.3.1
3HaueHue 0. Uto 310 o3Hagaetr? IK-1.¥.1
[K-1.¥.2
A) IlepemeHHbIE HE UMEIOT TUHEHHOI B3aMMOCBSI3H;
b) IlepemeHHbIE NIMEIOT HEIMHEHHYIO B3aMMOCBS3b;
B) IlepemenHble HE UMEIOT HETMHEHHOM B3aUMOCBSA3H;
I') IlepeMeHHbIE NMEIOT MAKCUMANIBHYIO JTMHEHHYIO B3aMMOCBSI3b (TaK Kak
3Ha4YeHHE OIEHKH | - OTCYTCTBHE B3aUMOCBSI3H).
2 Kak cBsi3aHbl Mex1y OO0 IIIOTHOCTH pacrpeaesieHust U PyHKIHS IK-1.3.1
pacrpeneneHus CIydaitHol BeTUINHBI? IIK-1.¥.1
[IK-1.¥.2
A) TInoTHOCTH pacmpenesieHus - TO IPOU3BOIHAS PYHKITUH
pacnpezneneHus;
b) ®ynkuus pacnpeneneHus - 5TO NPOU3BOAHAS INIOTHOCTH
pacnpezneneHus;
B) DOTu BennuuHBI HUKAK HE CBSI3aHEI;
I') OTu Benn4MHBI B3aUMHO OOpaTHBI.
3 Kakyto mnomans nox kpusoit ROC (Area Under the Curve - AUC) 6yzer | [IK-1.3.1
UMeTh Oe3ynpedHblid Kiaccupurarop? IK-1.¥.1
[K-1.¥.2

A) 0.0;
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B) 0,5;
B) 1,0;
) 2,0.

Kaxkas 13 MeTpuKk MOXKET MPHUHUMATEH OTPHUIIATEIbHBIE 3HAUCHUS ?

A) R"2;

b) MAE;
B) RMSE;
I') Accuracy.

I1K-1.3.1
[K-1.¥.1
[K-1.¥.2

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOJLKUX BAPUAHTNOE OMEemd

us I’lpeaﬂOOfceHHbl.x u paseepHymsim obocHosanuem 6bl60pa

I/IHCprKLII/ISI: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/IT€ MMPaBUJIbHBIC BApUAHTHI OTBETA U
3allMIINUTE apryMEHTHI, O60CHOBBIBaIOH_II/IC BLIGOp OTBCTOB

Kaxk 6opoTtbes ¢ adphexTom nepeodyuenus? IK-1.3.1
IK-1.V.1
A) CpaenaTtb MOJEIb NPOILE (MEHEE KOMIUIEKCHOM); [K-1.V.2
b) B3stp MeHbIIe 00y4JatonnX JaHHBIX;
B) Hakonuts Gombiiie 00yyarommx JaHHBIX;
I') Caenath Mozemnb ciiokHee (00JIee KOMIUICKCHOH );
) IloBwicuTh KadecTBO 0OyUaroIIeil BHIOOPKHU MyTEM CHUKESHHS IITyMa B
JAaHHBIX, HCTIPaBJICHUs OMHUOOK, yCTpaHEHHs BEIOPOCOB U T.11.;
E) Hanoxuts orpaHnndeHus: Ha MpOCTPAHCTBO MTapaMeTPOB MOJIETH;
2K) IMpoBepsTh METPUKH TOIBKO MO 00yYaroIIei BEIOOpKE.
B03MOXHBIMH pelIeHUusIME IPOOIeMbl HETOOOYUEHHUS SIBISIFOTCS: [K-1.3.1
[IK-1.V.1
A) BriOop Ooiiee CII0KHOM MOIETH ¢ OOJIBIINM YHCIIOM HaCTPaMBAaEMbIX MK-1.Y.2
apamMeTpoB;
Bb) IlpenocraBnenue o0yyaromeMy aaropuTMy JyqIINX IPU3HAKOB
(KOHCTpYHpOBaHNE PU3HAKOB);
B) Ywmenbuenue orpaHudeHuil Mojien (HapuMep, CHIPKEHUE BEJINYUHBI
TUIeprnapaMeTpa perysipu3aiim).
I') Hu oauH u3 nepeyncieHHbIX.
Kakue 13 METpHK COBMECTHO JAOT JOCTATOYHO MOJIHYIO XapakTepuctuky | I1IK-1.3.1
kiaccudukaropa npu HecOaIaHCUPOBAHHON BBIOOpKE? IK-1.V.1
IIK-1.¥.2
A) Accuracy;
B) Recall;
B) Precision;
I F1.
Kakue MeTo1bl MAIMHHOTO O0YYCHUS UCTIOIb3YESTCS IS I1IK-1.3.1
kiaccuuranum? IK-1.V.1
IIK-1.¥.2

A) Jluneiinas perpeccus;

b) Jlorucruueckas perpeccus;

B) I'panuenTHBIH cyck;

I') Mertox rmaBHBIX KOMIIOHEHT;

) Metox K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

3 mun. 3aoanue 3AKpbIMo2co muna Ha yCMAaHOo6JIeHUe COoOmeemcmeust

WNuctpykuus: IlpounTaiiTe TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kax a0l Mo3uuu, JTaHHO! B
JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO IMTO3UIINIO B TIPABOM CTOJIOIE

17




9 YcranoBute cooTBeTcTBHE. THITBI MPU3HAKOB B MammmHHOM oOyuenuu u | [1K-1.3.1
UX ONUCaHUE IK-1.V.1
[K-1.¥.2
1 KomigecTBeHHBIE A) TlepemenHast, KOTOpast ©3MEPSIETCS B peaTbHBIX
(HeTIPEpHIBHBIE) gucIax, HalpuMep, BO3pacT WiIH JOXO.
2 KareropuasbHsie b) Ilepemennas, koTopas NpUHUMAET 3HAYEHUS U3
(ITCKpETHBIC) OTPaHUICHHOT'O MHOXKECTBA, HAIIPUMEDP, TTOJT HITH
LBET
3 TlopskoBbie B) KareropuanbHblii mpu3HaK, KOTOPBIH MOXKET OBITh
YIOPSIOYEH, HAIPUMEp, OLEHKa IMPOAYKTA I10 IIIKaJe
orl mo5
4 buHapHbIe I') KareropuanbHblii mpu3HAK, KOTOPBIH MOXET
MIPUHUMATh TOJBKO JBA 3HAUYEHUS, HATIPUMED,
€CTh/HET WM TIPaBIa/I0XKb
1) Tekct, mpencTaBiIeHHBIN B BUAC HA00pa CIOB WIIH
CHUMBOJIOB, UCIIOJIb3YETCA MIPU aHAIN3€E TEKCTa WU
IIpu paboTe ¢ JaHHBIMH U3 COLMAJIbHBIX CETeH
10 CocTapnsmomniye omuoKd 0000IIeHns MOJIENN MAIIMHHOTO 00ydeHus [K-1.3.1
IK-1.V.1
1 Cmemienue A) Cucrematndeckas omuOKa, CBS3aHHAs C HEBEPHBIMHU [K-1.V.2
MIPENIOJIOKEHUSAMH O XapakTepe naHHbIX. [loka3piBaer
HACKOJIbKO JaJIEKO MPOTHO3bI MOJETU HAXOAATCS OT
KOPPEKTHBIX POrHO30B B 1IEJIOM P MHOTOKPATHOM
00y4YEeHNHU MOJIEIM Ha PAa3HbIX IOAMHOXKECTBAX
oOyyaromero Habopa TaHHBIX.
2 Jucnepeust B) Cnyuaiinas ommOka, CBS3aHHASI C YpE3MEPHOM
YyBCTBHUTEJIBHOCTHIO MOAENH K HEOOIBIINM
HW3MEHEHUSIM B 00yJaroIux JaHHbIX. M3mepser
CTETIeHb U3MEHYMBOCTH MPOTHO3a MOJAEIH JIS
KJIACCU(UKAIIH OTAEIHHOTr0 00pasia mpu
MHOT'OKPaTHOM O00YYE€HUH MOJIENIH, HAIPUMeEp, Ha
pa3HBIX OJMHOKECTBAaX 00yUaroero Habopa JaHHbBIX.
3 Heycrpanmmass ~ B) I[losiBisieTcst BclieZIcTBHE 3alTyMIICHHOCTH CaMUX
TOTPEILHOCTh JAHHBIX.
11 VYcranoBure coorBercTBue. Tunbl ancamOiieil moxenet mammuHoro | 1TK-1.3.1
00yUYeHHS U OTIMCAHUE [IK-1.¥.1
IIK-1.¥.2
1 barrymar A) MeTtoa oCTpOSHHS HECKOJIBKUX MOJICIICH Ha
Bootstrap Aggregating) OCHOBE CITy4alHBIX ITOIBHIOOPOK 00yYatomIeit
BBIOOPKH, arperupoBaHue pe3yIbTaTOB AJIs
MOJTyYEHHs] OKOHYATEIHHOTO MPOTHO3a
2 Bycrunr (Boosting) Bb) Cnocob noctpoeHus mociuenoBaTenbHOCTH
ca0bIX MOJENEH, Kaxaasl Cleayomas
0o0y4aeTcs Ha JJaHHBIX, Ha KOTOPBIX
TpeIpIyIIAs TOMycKaa OMUOKH
3 Crekumrr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yyaroTcs He3aBUCUMO, a 3aTeM UX
pe3yabTaThl UCTIOIB3YIOTCS B KAUECTBE
MPU3HAKOB B 00IIeH Mojaenu
I') Metoa, ipu KOTOPOM HECKOJIBLKO MOJEIeH
rOJIOCYIOT 33 OKOHYATEJIbHBIN IPOrHO3,
B3BEIIEHHOE MJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIENIel MOXKET OBITh
MCIIOJIb30BaHO
12 YcranoBute coorBercTBHE. THmBI perymspusanun moxaeneit mammunoro | [TK-1.3.1
00y4YeHUs 1 UX ONHCAHHUE. [IK-1.¥.1
[K-1.¥.2

1 L1 perymsipuzarpst A) Meron, KoTOpbIil JOOaBnseT mrpad K
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(Lasso) ($yHKLIMOHAY MTOTEPh MO a0COIOTHOM BENUYHHE
K03(D PUITMEHTOB MOJIEITH, TTO3BOJISIET IPOBOIUTH

0TOOp MPU3HAKOB

2 L2 perynsipuzaryist B) Meton, xotopslii nobaBiseT mrpad K

(Ridge) (bYHKIIMOHATY IOTEPh M0 KBAIPATy 3HAYCHHIA

K03 (HUITUEHTOB MOJIENH, CIIOCOOCTBYET
YMEHBIIIEHHUIO BecoB K03 (hUIeHToB

3 Elastic Net B) Merton, xotopsiii coBmemaet B cebe L1 u L2
peryJsipu3aIuio, H0o3BoIsAeT 0alaHCUPOBATh
MeXy 0TOOPOM MPU3HAKOB U COKpAICHUEM
BECOB

4 Dropout I') Texnuka, KoTOpas MPUMEHIETCS I OOPHOBI C

repeo0ydeHneM HEHPOHHBIX CeTe, 3aKITF0YaeTCs

B CIIy4aiiHOM HMCKJIFOUEHHH YacTH HEHPOHOB B
mporiecce 00y4IeHus
1) Texuuka, KOoTOpas UCTIONB3YETCS IS

ONTHUMU3AIIUY MPOIIeCcCa O0YUCHHUS, 3aKITI0YACTCS

B OCTaAaHOBKC o6yquI/1;1 MOZCIIN Ha paHHUX
9Tarnax, Korjga HET 3HAaYUTECIbHOI'O IpUpocTa
KadyeCTBa

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeleHue nocne0osamenbHoCmu

WNuctpykuus: IIpounTailTe TEKCT U YCTAHOBUTE MMOCIEI0BATEIBHOCTD.

3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIBHOCTL OYKB CII€Ba HAIIPABO

13

OnpeuenHTe TMOCICA0BATECIbHOCTD ITPUHATHUA UHTCIUICKTYaJIbHBIX peIHGHI/Iﬁ

YCIOBCKOM.

A) [annsie (0OpaboTka);

b) Undopmanus (no3nanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH );
I') Tlonumanwue (BBIBOJ YMO3AKITFOUEHUH );

1) Paccyxaenue (MpuHSTHE PEILICHUN).

IK-1.3.1
[K-1.¥.1
[K-1.Y¥.2

14

Vkaxure IIOCJICA0BATCIIbHOCTD 3TAIlOB MAalIMHHOI'O O6yquI/IH.

A) Oruenka Mozenu (BbIOOp KPUTEPUEB KAueCTBA, CPABHEHHE Pa3IMYHBIX

anroput™MoB MO);

b) Ilpeno6paboTka qaHHEIX (BBIEIEHUE IPU3HAKOB, OTOOP MIPU3HAKOB,
CHIYKEHHE Pa3MEPHOCTH, MaCIITAOMPOBaHUE IPU3HAKOB, B3STHE
BBIOOPOK);

B) IIpornosupoBanue (MCMOIB30BaHIE MOJIEIH);

I') O6yuenue monenu (0TOOp Mozenu u 00yyeHre, BEIOOp METPUKU
KadyecTBa, epeKkpEécTHas MPOBEPKa, THIIEepapaMeTpruIecKas
OINITHMHU3AIIHNS).

[K-1.3.1
[K-1.¥.1
[IK-1.¥.2

15

VkakuTe Mocae0BaTeIbHOCTh 3TalloB B3aUMO/ICHCTBHS areHTOB CO
cpenoi B MAaIIMHHOM OOYYEeHHUH C MOJKPEIUICHHEM, KOTOPbIE 1aJIi Ha3BaHNE
Mmeroxy o0yuenuss SARSA/

A) Cocrosiaue;
b) JleiictBue.
B) Iloaxpennenue;

[K-1.3.1
IK-1.¥.1
[IK-1.¥.2

5 mun. 3adanue omxpwvimo2o muna ¢ paseepHymviM Omeemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIIATE Pa3BEPHYTHIA 000CHOBAaHHBIN OTBET

HJIM HATMIIUTE MPOITYIICHHOC CII0BO/CII0BOCOYETAHUE

16 |

Krnactepuzanus, CHIUKEHUE pa3MEPHOCTH JAHHBIX, IOUCK aHOMAJIMH U JIp. | MK-1.3.1
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— 3TO AJITOPUTMBI B KOTOPBIX HCIIOJIE3YETCS 00yUICHUE IK-1.V.1
[K-1.Y¥.2

17 — 9TO METOJl MallMHHOrO o0ydeHus, B kotopoM arent | [IK-1.3.1
oOydJaeTcsi Ha OCHOBE OOpaTHOHM CBsS3M OT cpedsl C menblo Makcummzanuu | [1IK-1.V.1
BO3HATPaKICHUS IIK-1.¥.2

18 MeTtoap! WCTIONB3YIOTCS JUIsl OLIEHKHU KayecTBa MOJIEIN I1IK-1.3.1
MAalIMHHOTO O0YYEeHHs, CpaBHEHUS MOJIeNIel M BRIOOpa ONTHMATBHON MOJIEITH. IIK-1.V¥.1
[K-1.Y¥.2

19 Ha3bIBaIOT 3 (EeKT, MpKU KOTOPOM KauecTBO paboThl anroputMa a | [1K-1.3.1
HOBBIX 00BEKTaxX, HE BOMIEANINX B COCTaB O0YUYEHHS, OKa3bIBACTCS I[IK-1.¥.1
CYIIECTBEHHO XYKe, UeM Ha 00ydaroiieii BRIOOPKE. [IK-1.y.2

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-i1 Tun. 3aganue KOMOMHNPOBAHHOTO TUIIA C BBIOOPOM OJJTHOTO BEPHOTO OTBETA M3 YETHIPEX IPEUIOKESHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIM IIPaBIIILHO YKa3aHa Iu(pa v IPUBEICHEl KOHKPETHBIE apI'yMEHTHI,
UCIIOJB3yeMble IIPH BBIOOpE OTBETA.

IMonHOE coBIaneHUE C BEPHBIM OTBETOM — 1 Oasu.

HesepHslit oTBeT mim ero orcyrcTBre — () 6amios.

2-it Tun. 3agaHue KOMOHHHUPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BAPUAHTOB OTBETA U3 MPEIOKEHHBIX U
pa3BepHYThIM 000CHOBAaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH MPABUIIBHO yKa3aHbI (DB U IPUBEICHBI KOHKPETHBIE
apryMEHTHI, HCIIOIb3yeMble IPU BBIOOPE OTBETOB.

[onHoE coBmazeHNne ¢ BEPHBIM OTBETOM — 1 Oat.

Ecmu nomymieHs! ONMOKH WA OTBET OTCYTCTBYET — () 6asuioB.

3-if THN. 3azaHue 3aKPBITOTO THIIA HA YCTAHOBJICHUE COOTBETCTBUSI CUUTACTCSI BEPHBIM, €CIIH YCTaHOBIICHEI BCE
COOTBETCTBUS (MO3ULIMHU U3 OJJHOTO CTOJIOLA BEPHO COMOCTABIEHBI C IO3UIMAMH APYTOTo CTONONA).

[onHoE coBmazeHmne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHslit oTBeT My ero orcyrcTBre — 0 6amios.

4-ii THn. 3amaHue 3aKPBHITOTO THIA HA YCTAHOBIICHUE MOCIIE0BATEILHOCTH CUUTACTCS] BEPHBIM, €CITH MPABHIBHO
yKa3aHa BCs [IOCIe0BaTeIbHOCTD UP.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

Ecnu nomyImieHs! ONmMOKH WA OTBET OTCYTCTBYET — () 6asuioB.

5-it THN. 3aiaHNe OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHUTACTCS] BEPHBIM, €CJIM OTBET COBIIQAAET C ITATOHHBIM
O COAEPIKaHUIO U TOJTHOTE.

[IpaBuibHBII OTBET 3a 3aJaHUE OlleHUBaeTCs B 3 Oasa.

Ecnu momymiena ogHa ommOKa\HETOYHOCTH\OTBET IPABUITBHBIN, HO HE MOJTHBIN — | Ga.

Ecnu momymieno 6ostee 1 ommOKu\0oTBET HEMPpaBHIBHBIN\OTBET OTCYTCTBYeT — O GaLIoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpPMaTUBHBIX akTax [VYAIIL, periaMeHTHpyOIMX TMOPSJIOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4JaroIluXxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 0OYJarOIIUXCS IO OCBOCHUIO TUCITUTLINHBI
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11.1. Meroauyeckue yKazaHWs I OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMH B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U WH(POPMALMOHHYIO (GYHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00y4YarOKUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX ONPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuUTHE HOPOPECCHOHANTBHO-JENOBBIX  KAauyecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOosiBJIeHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTEIFHON PabOTHI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JlekuMOHHBI MaTepuad MOJKET COINPOBOXKAATHCS JIEMOHCTpAaLUUEd CllalijoB U
UCIOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuajlia IpH IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHUsl JEKIHNOHHOIO MaTepuara:

Jlexumss cocrouT U3 TPEX OCHOBHBIX 4YacTEW: BCTYNMTEIBHOW, OCHOBHOW U
3aKJIFOUYNUTEIBHOM.

BerynurenbHas yacTh onpezieniieT Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON 4YacTH JEKIUHU M3JIAaraercs aKTyalbHOCTD,
OCHOBHasl UJesl, CBSI3b JaHHOW JIEKIUHU C MPEeAbIAYIIMMH 3aHSATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10KHO OBITh KPATKUM U IieJIeHANPaBICHHBIM.

B ocHOBHOI 4acTu JEeKIUU peanu3yeTcs HaydyHOE COJAEpKaHHE TEMbI, BCE TIJIaBHbBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa JOKa3aTeNbCTB C MCIIOJIb30BaHHMEM Haubojee
1e1ec000pa3HbIX METOAUYECKUX MPUEMOB. Kaxk1pli1 yueOHBIM BOIpOC 3aKaHUYMBAETCS KPAaTKUMU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOASIIMMU CTYACHTOB K CIEIYIOIIEMY BONPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (OPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas €€ KaK LEeJIO0CTHOE TBOPEHUE.

OTtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOM OCOOEHHOCTH KAaK IO COJIEP’KaHUIO, TaK U

IO CTPYKTYPE.

11.2. Metoauueckue yKa3aHus sl 00yJaroIIuXcs 0 YYaCTUIO B CEMUHApax.
Yuebnvim nianom He npedycmompeHo.

11.3. Meroaudueckue ykazaHHs ISl OOYYarOIIUXCS 0 MPOXOXKICHHIO TMPAKTHIECKUX
3aHATUN

Yuebnvim nnanom He npedycmompero.

11.4. Metonuueckue ykazaHHsl A OOydarolIUMXCsl MO BBIIOJHEHHIO J1a00paTOPHBIX
pabot
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCHUIUIMHBI, ONpENeiseMOl Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalM3alMsl TEOPETUUYECKUX 3HAHWUN, IOJYyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadoT
JlabopatopHbie pabOTHI, MPEIyCMOTPEHHBIE B JIAHHOM KypCe, BBIIOJHSIOTCS B

KOMIIBIOTCPHOM KJIACCC HA IIEPCOHAJIBHOM KOMIIBIOTCPEC C HUCIIOJIb30BAHHUEM ITAKCTOB ITOJACPIKKH

pa3pabOoTKK U OTJIAJKHU MPOrPAMMHOI0 obecrieueHus Ha si3bike Python.

B mpomecce moarotroBkum K 1abopaTopHOl  paboTe  HEOOXOAMMO — W3YYHTh
COOTBETCTBYIOIIME METOIUYCCKUE YKa3aHWS W IMOBTOPUTH JICKIIMOHHBIA MaTepHal, KOTOPBIN
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanoMm BBIMOJHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
CO3/1aBacMbIX B paboTe (HaiJIoB M YCTAaHOBUTH €€ B CHCTEME KauyeCTBE TEKYILIEH TUPEKTOPHUH.
[TyTh K JaHHOM TANKe HE TOJKCH COJIepKaTh UMEH, HAIMCAHHBIX KUPHIUIUICH.

B mpomecce BbimoNHEHUS pPa0OTHI TOJYYECHHBIC PE3yJIbTaThl PACUYETOB, JIMCTHHTH
pa3padaTbiBaeMbIX MPOTPaMM, CXEMbI U IPYyTrue paboure MaTepuabl JOJDKHBI COXPaHATHCS Ha
JIMCKE JUTA UX JalTbHEHUIIero NCI0Ih30BaHUs TIPH 0(OPMIICHUH OTUETA.

[To oxoHuannn pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €TO 3alUTE Ha
CJICAYIOIIEM 3aHSATHH.

Crtpykrypa u hopMa oTueTa 0 1adopaTopHOM paboTe
OTtuéT 0 mabopaTopHOil paboTe NOKEH COACPIKATD:

— (pamMuIIHIO, UMS U OTYECTBO CTYJI€HTA, BBINOJIHUBIIETO PadboTYy;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJIb pabOoTHI;

— KpaTKyro (GopMyIHpPOBKY 3a/IaHHs Ha JIA0OPAaTOPHYIO paboTy;

— OCHOBHBIE TEOpETHYECKHE CBEICHHS M (HOPMYJIBI, HCIOJIB30BABIIUECS B TIPOIECCE
BBITNIOJTHEHHSI paOOTHI;

— JIMCTUHTH [IPOrpamMM, pa3paboTaHHbIE U OTJIAXKEHHbIE B IPOIIECCE BBHIIIOIHEHUS PAOOTHI;

— CXEMBI, pa3paboTaHHbBIE B ITPOLIECCE BHIMOJIHEHHS PadoThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENILHON JIUTEPAaTyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JTUTEPaTyPHL;

— BeIBoJIBI 110 pabore.
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TpeboBanus k opopmiIeHHIO OTYETa 0 Ja00PaTOPHOU paboTe
[Tpumep odopMieHHsT TUTYIBHOTO JIKCTA OTUETa O JJabopaTOpHOI padoTe MpUBeIeH Ha

caiiTe yHMBepcUTETa WW.guap.ru.

IIpu odopmiennn oTuéta o nabopaTopHOW paboTe HEOOXOIUMO MPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otu€tr 0 Hay4HO-HCCIENOBaTeIbCKOM padote. CTpykTypa U
npaBuiia OPOPMIICHUSY.

[To xaxmoit mabopaTopHOil paboTe MOMKEH OBITh MOJATOTOBIICH OTYET B OyMa)KHOM H B
NIeKTpOoHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OyMaKHOM BHUAE C
MIPOCTABJICHHBIMU OIICHKAMH XPaHATCS Ha Kadeape, a OTYETH B DJIEKTPOHHON (hopMe OJIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.5. Metoau4veckue yka3aHus JJisi 00ydaromuXxcsi 0 BRIIOJHEHUIO KYPCOBOTO TIPOEKTa/
KypCOBOi1 pabOThI
Yyebnvim nnanom He npedycmompeHo.

11.6. Meroauueckue yKazaHusi JJsl OOYYaIOMIMXCS 10 MPOXO0KICHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporiiecce BBIMONMHEHHS] CaMOCTOSATENbHONW PabOThl y obOydaromierocs (opmupyercs
1enecoo0pa3Hoe IMIIaHUPOBaHUE PaboOUero BpeMeHu, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUIUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHUBAHUS XO0/1a OCBOCHMS
JUCLIATIIIVHBI.

Texymuii KOHTPOJIb BKJIOYAET B CEOs:

—  KOHTPOJIb ITOCEIAEMOCTH;

—  YCTHBIH OIIPOC I10 MaTepuanam JICKIUH;

—  YCTHBIH OIPOC MO MPAKTHYECKUM 3aHATHSIM.

— NHMCBMEHHBIN OIIPOC 110 BOIIPOCAM IIPAKTUYECKOTO 3aHATHS

— IHCHbMEHHOMW BBINIOJHEHHE 3a/1aHui 1a00paTOPHBIX paboOT € 3alUTON OTUETOB;

— THCbMEHHBIN onpoc B (hopMe TeCTUPOBAHUS

KonTponb kauecTBa 3HaHUN NMPOBOAUTCS B (hOpMe MHIMBUIYaTbHOTO COOECeI0BaHuUs 110
MaTepuany OTAENbHBIX Pa3/lIeloB AUCLHUIUIMHBL, & TAaK)K€ IMPOBEPKU OTYETOB O BBINOJHEHUU
MIPaKTUYECKUX 3a/IaHNM, 3arpykeHHbIX cTyaeHToM B DMOC I'VAIL

Pe3ynprarhl TeKymero KOHTpOJIS MOTYT YYUTBHIBATHCSA MPU MPOBEICHUH POMEXKYTOUYHOMN

aTTeCTalnu.
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11.8. Meroauyeckue ykazaHus Ijisi OOYYarONIUXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[Ipomexyrounas  artecrauus  OOydalOIIUXCs — MpeAycCMaTpUBaeT  OICHUBaHHE
IPOMEXYTOYHBIX M OKOHUATEIbHBIX PE3yAbTaTOB 00yUYeHHS 10 AucHuminHe. OHa MpoBOAUTCS B
dbopme nuddepeHITupoBaHHOTO 3a4ETa.

HuddepenuupoBanHbplii  3aueT — 3TO (opMa OIEHKH 3HAHUH, IOJYYECHHBIX
0o0y4aromuMcsl IpU U3YYeHUU AUCLHUILTUHBI, MPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIOY, «yIOBIETBOPUTEIHHOY, «HEYI0BICTBOPUTEIHLHO.

[Ipy mnpoBeneHMH TMPOMEKYTOUHOM AaTTeCTallMd MOTYT YYHUTBIBATHCS PE3yJIbTATHI
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH.

B cnydae, ecnu CTyAeHT MO YBaXUTEIbHOM NpPUYMHE HE BBIMOJHWI TPeOOBAHUS
TEKYIIero KOHTPOJS, €My HpPEIOCTaBIsSeTCS BO3MOXXHOCTh CAaTh 3aJ0JDKEHHOCTH IO
MPOMYIIEHHBIM TEMaM.

dopma npoBeeHrs MPOMEKYTOUHOM aTTecTalii — MUCbMEHHasl.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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