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AHHOTaNINA

JucuumnmHa «CrucTteMpl ¢ UCKYCCTBEHHBIM MHTEJUIEKTOM B pOOOTOTEXHMKE)» BXOIUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpasieHuto noarotoBku 15.03.06 «MexarpoHuka ¥ pPOOOTOTEXHUKA» HAIMPABICHHOCTH
«npoBoil MHKXUHUPUHT POOOTOTEXHUUYECKUX KOMIUIEKCOBY. JlMCIMIIIMHA peanusyercs
kapeapoit «Ne32».

JlucuuiuinHa HauesieHa Ha GOpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYHOIUX KOMIETEHIUH:

OIIK-11 «Cmocoben pa3pabarbiBaTh M TPUMEHSTH aITOPUTMBI U COBPEMEHHBIC
U(pPOBbIE NPOrpaMMHBIE METOJbl PACYETOB U IPOEKTUPOBAHUS OTHEIbHBIX YCTPOWCTB U
MOJICICTEM MEXAaTPOHHBIX M POOOTOTEXHHUYECKHX CHCTEM C HCIIOJIb30BAaHHEM CTaHIApTHBIX
UCTIOJIHUTENIBHBIX W YHPABJSIIOIIMX YCTPOMCTB, CPEACTB ABTOMATUKH, WM3MEPHUTEIbHOH U
BBIUUCIIUTENIFHOW TEXHUKH B COOTBETCTBUM C TEXHMYECKHM 33JaHuEeM, pa3pabaThiBaTh
U(POBBIE AITOPUTMBI U IPOIPAMMBI YIIPABICHHSI POOOTOTEXHUYECKUX CHUCTEM»

I[IK-1  «CnocoGeHn  yuyacTBOBaThb B  HAy4yHBIX  HCCICAOBAaHHAX  OOBEKTOB
npo¢eCcCHOHATBLHOM 1eATETbHOCTI

CopepxaHve IUCUUIUIMHBI OXBaThIBA€T KpPYI BOIIPOCOB, CBS3aHHBIX C H3yUYEHUEM
METO/IOB, CIIOCOOOB MOJEIUPOBAHMUA U BOCHPOM3BENEHUS ¢ moMollslo OBM  oTaenbHbIX
(GYHKIUI UHTEJUIEKTYalIbHON JESTEIbHOCTH YEJIOBEKA, CBA3AHHBIX C PELIEHUEM 3aa4 B 00JacTH
POOOTOTEXHHKH.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro mpoliecca: JISKLNH, JJAbopaTopHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuaromierocs.

[IporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCUUIUIMHBI COCTaBISAET 5 3aueTHbIX eauHul, 180
4acoB.

SI3pIK 00y4EHUS 110 TUCLMITIIMHE KPYCCKUNY.



1. IlepedeHb IIaHUPYEMBIX PE3YIHTATOB OOYyUEHHS 110 JUCLUILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenplo mpenojaBaHusl AUCLUIUIMHBL SIBISETCS O3HAKOMIIEHHE CTYJEHTOB C IPHHLUIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMHU CPEICTBAMH MAIIMHHOTO OOyYeHHs, KaK OJHOTO M3 CaMbIX
HOMYJIAPHBIX M TNPOJYKTHBHBIX HAIPABICHUH MCKYCCTBEHHOIO HHTEJIEKTa, CBS3aHHOTO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOyYarOMIMXCsl AITOPUTMOB, M3BJICKAIOIIMX 3HAHHUS M3
naHHbIX. OOydarolyecs TOJKHBI U3yYUTb OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHsI, TOTYYUTh HEOOXOTUMBbIC HABBIKH JUIS MPHUMEHEHHUS CUCTEM MAIIMHHOTO OO0y4YeHHS
IpU PELIeHUH 3a/a4 KiacCU(UKaLUuU, perpeccuu, KiacTepus3aluu, acCOLMAlK, YMEHBIIECHUS]
pasMepHOCTH.

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTEeIbHON YacTU 00pa30oBaTeIbHOIN MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTaTOB 0OYUEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AMCLMILIMHBI 0Oydaroluiics AOKEH o0JjaiaTh CielyHOIUMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kox u
HanMEHOBaHUE
KOMIIETEHIIUHA

Kareropus (rpymnmna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

OIIK-11 Cnocoben
pa3zpabaThiBaTh U
MPUMEHSITh
QITOPUTMBI U
COBpPEMEHHBIE

1 poBbIe
porpaMMHBbIe
METO/IBI pacCueTOB U
IPOEKTHPOBAHUS
OTIENBHBIX
YCTPOWCTB U

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

MOJICICTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM C
UCIIOJIb30BaHUEM
CTaHIAPTHBIX
UCTIOTHUTENbHBIX U
YIPaBIISTFOIINX
YCTPOMCTB, CPEICTB
ABTOMATHKH,
HU3MEPUTEIBHON U
BBIYMCIIATEIIBHOMN
TEXHHUKU B
COOTBETCTBHH C
TEXHHUYECKUM
3aJlaHHEM,
pas3pabarbIBaTh
upoBbIe
AITOPUTMBI U
IPOTPaMMBbI

OIIK-11.3.2 3HaeT MeTO/1bI pa3pabOTKU
QITOPUTMOB U MIPOTPAMMHOT0 00eCTIeUeHUsI
B PaMKaxX CUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTa

OIIK-11.Y.2 ymeeT miiaHupoBaTh Mporecc
MOJICIMPOBAHUS U BBIYUCITUTEIHHOTO
JKCHEPUMEHTA, B TOM YHUCIIE C
HCMOJIb30BAHUEM TEXHOJIOTUI
HUCKYCCTBEHHOTO MHTEJJIEKTA




yIIpaBJICHUS
POOOTOTEXHHYECKUX
CUCTEM

[1K-1 Criocoben
y4acTBOBAaTh B

[1K-1.3.2 3HaeT METOIBI pa3pabOTKU
QITOPUTMOB H ITPOTPAMMHOTO O0ECTICUeHUS,
MaTeMaTUYeCKUX MoJiesield 00bEKTOB
npoecCHOHALHOM IeATEIIEHOCTH, B TOM

Hay4HbIX qucie ¢ IPUMEHEHUEM TEXHOJIOTUI
[TpodeccronanbHbIe

UCCIIETOBAHMSIX MCKYCCTBEHHOT'O MHTEIICKTA
KOMIIETEeHIIUU

00BEKTOB [TIK-1.¥.3 ymeTb npuMeHATh (PU3UKO-

npodeCCHOHATBHON | MaTEeMAaTUYECKH anmnapar, KOMIbIOTEPHBIE

JeSITeIbHOCTH TEXHOJIOTUH, BEIUUCIIUTENbHBIE METO/IbI U

TCXHOJIOTMHU UCKYCCTBCHHOT'O MHTCIIJICKTA
JJi pCIICHU HAYYHO-TCXHUYCCKUX 3aaa4

2. Mecro nucuuminnbl B cTpykType OI1
Jucturnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS
[IPU U3YUYEHUH CIIETYIOLUX TUCIMUILINH:
— «MukponpoleccopHasi TEXHUKA B MEXaTPOHUKE U POOOTOTEXHUKEY,

- ((HpOFpaMMHOG obecneueHue MCXAaTPOHHBIX U pO6OTOTeXHI/IqCCKHX CUCTEM»,
- ((I/IH(bOpMaI_II/IOHHbIe TCXHOJIOTHHN».

3HaHI/I$I, IMOJIYYCHHBIC IIpM H3YYCHUU MaTcpualia IIaHHOfI JUCHUIIIIMHBI, UMCIOT KaK
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U UCIOJIb3YIOTCA IPU U3YUEHUH APYTUX AUCHUIUINH:
— «MopenupoBaHue U Hccae10BaHuE pOOOTOB U POOOTOTEXHUUYECKUX CUCTEMY,;

- ((praBJ'IeHI/Ie pO6OTaMI/I u pO6OTOTeXHI/I‘IeCKI/IMI/I CHUCTEMAaMU).

3. OO0BEM | TPYJTOEMKOCTh JUCIIHILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIENIBHBIX BHAOB Y4EOHOI
paboTHI IO TUCIHUTUINHE (M PACIpeIeTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeCTABIICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ne7
1 2 3
Obwas mpyooemxocmo oucyunaunwt, 3E/ (dac) 5/ 180 5/ 180
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3auamus, BCEro Jac. 68 68
B TOM YHCIIE:
nekimu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3ausatus (I113), (wac) 17 17
nabopaTtopHbie padoTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmosamenvHnas paboma, Bcero (dac) 67 67
Buo npomesxcymounoit ammecmayuu. 3adyer, 33 33
nudd. 3ageT, sk3amen (3auer, Audd. 3a4, Ox3.**) ) )

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. ConepxaHue JUCITUTITUHBI
4.1. Pacnpezgenenue TpyA0€MKOCTH TUCHUIUIMHEI 110 pa3JeiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (gac) (dac)
Cemectp 7

Paznen 1. Ilonarue «MckyccTBEHHBIN
UHTEUIEKT». O0JaCcTh TPUMEHEHUS TEXHOJIOTHIA 4 2 2 10
MCKYCCTBEHHOT'O MHTEJICKTA.

Paznen 2. Ilonsarue «MammHaHOE 00ydeHHE.
MaimHHOe 00y4YeHHe U UCKYCCTBEHHBIN 6 2 2 10
WHTEJUICKT. BUIbI MalIMHHOTO 00YYEHUS.

Pa3znen 3. OcHOBHBIE 3Talbl MATMHHOTO
o0y4eHus1, UX Ha3HAaYCHHE U OCHOBHBIE 6 3 3 10
ocobeHHocTH. MoJ1e/i MalMHHOTO 00YYeHHUs

Pasnen 4. Peanu3anus aaropuTMOB MallliHHOTO
o0yuenwust Ha Python. Moy NumPy, Pandas, 6 2 2 17
MatPlotLib, Scikit-Learn

Paznen 5. IIpenoOpaboTka JaHHBIX B CHCTEMAaX

6 4 4 10
MalTMHHOTO 00yYEeHUSI.
Paznen 6. [IpumeHeHrie KOHBEHEPOB 1JIst
ONTHUMM3ALIMKU TOTOKOB onepauunii. Hactpoiika
MAaIIMHHO-00y4YaeMbIX MOJIENIed METOIOM 6 4 4 10
CETOYHOTO MOUCKA.
OCco0CHHOCTH peanr3alud MOICIICH
PErpeCCHOHHOTO U KJIACTEPHOTO aHAJIM3a.
Hroro B cemectpe: 34 17 17 67
Hroro 34 17 17 0 67

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJalolmUMHUCs  ONpENeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBsI3aHHBIX ¢ Oy;yuiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena HaszBanue u cogepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1 [Tonsitne «MckyccTBeHHBIN HHTEIIEKT». O0IACTh MPUMEHEHHS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTeIIJIEKTa. icTopus pa3BUTHS TEXHOJIOTHM
MCKYCCTBEHHOI'O MHTeIIEKTa. HanpaBieHus pa3BUTHS UCKYCCTBEHHOIO
uHTesekTa. KimroueBble 0cOOEHHOCTH eCTeCTBEHHOro nHTeiekTa. CBolicTBa
ciabohopMaIn30BaHHBIX 33a4. DMIUPUUECKUH TecT ThIoOpHHTa JUIsl OLIEHKH
HCKYCCTBEHHOI'O MHTEIJIEKTa. VIHTe/eKkTyaibHble HHOPMaIlMOHHbBIE
cUCTeMBl. AITOPUTMBI Kak (hopManuzanus 3HaHUH 00 00pabOTKe TaHHBIX.
KJIACC MHTEJUICKTYaJIbHBIX 3a7a4. O0paboTKa TaHHBIX U 00pa0OTKa 3HAHUI

Paznen 2 [Tonstre «MamuHHOe 00ydeHHe». MammHHOe 00ydeHne u
WCKYCCTBEHHBIN MHTEIUIEKT.
Tpu BUa MAIMHHOTO OOYYCHHSI:
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— o0Oyuenue ¢ yuurenem. OCHOBHBIE pentaembie 3agaun. O6macTu
npuMmenenusd. [Iporuo3upoBanue Ha OCHOBE 00yUY€HUS C yUUTeNneM. 3aaada
KJIaccu(pUKaIuy - PaClO3HaBaHUE METOK KJIACCOB. 3ajiaya perpeccuu -
NpeJcKa3aHue 3HaYCHUN HETPEPHIBHOMW 11€JIEBO IEPEMEHHOM;

— oOyuenue ¢ nogkpersieHueM. OCHOBHBIE peraembie 3aaaun. O0nacTu
npUMeHeHUs. Pernienre nHTepakTUBHBIX 33/1a4 HA OCHOBE OOYUEHHUS C
HOJIKPEIIEHUEM;

— o0yuenue 0e3 yuurens. OcHOBHBIE pemiaeMbie 3a1a4yn. O6nactu
npuMeHeHus. OOHapyKeHUE CKPBITBIX CTPYKTYp MPHU IOMoLIH 00yueHus 6e3
yuutess. BeigBieHue noArpymn npu nomouy kiacrepusanuu. CHIbKeHNe
Pa3MEpHOCTH ISl «CHKATHSI TAHHBIX)

Paznen 3

OCHOBHBIE 3TaITbl MAIIMHHOTO O0YYEHHSI, NX Ha3HAUCHHE U OCHOBHBIC
O0COOEHHOCTH:

— IpenBapuTeNbHas 00paboTKa TaHHBIX B CHCTEMaX MAIIMHHOTO
oOyuenust. Haznauenue. OCHOBHbIE 0COOEHHOCTH;

— artan «O0ydeHuey B cucteMax MallMHHOTro oOyueHus. [IpuHuuIel
(dbopMHpOBaHUs TPEHUPOBOYHOIO HaOOpa AaHHBIX. Mcnoab3oBaHue
MEePEeKPECTHON MPOBEPKHU. ['nnepnapamerpuyeckass ONTUMHU3ALMS;

— 3Taln OLeHKHU 000011aro1Iel cHOCOOHOCTH B CUCTEMaX MAIIMHHOTO
o0yuenus. [TousiTus TouHOCTH (Precision) u BepHocTu (accuracy)
(YHKLIMOHUPOBAHUS MOJEIEH.

OcoOeHHOCTH BBIOOpPa ONTUMAIBHOM MOJEIM MAIIMHHOTO OOYy4YeHHUS,
TumnoBas 3aBUCUMOCTb MEX[Y CI0XKHOCTBIO MOJIEJIM MAIIUHHOIO O0y4YeHHUs U
OLIEHKOH €€ »(ppexkTHBHOCTH. THIOBAs 3aBUCHMOCTH OICHKH 3(()EKTUBHOCTH
Mojenei MAaIlMHHOTO o0yueHus oT pasmepa oOyuaroniel
[0CJIEI0BATEIbHOCTH.

dopmanbHas NOCTAaHOBKA 337a4ll MAILIMHHOTO 00y4eHUs

Paznen 4

Peanuzanus anroputma oOyueHusi nepcentpoHa Ha Python. Monyny
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crtpoenue u GyHKIIMHA OMOJIOTHYECKOTO HelpoHa. Peanmzanus
nepuentpona Ha Python ¢ ucnons3oBanuem scikit-learn. Tpenuposka
HepCenTpoHa.

AnanTtusHbli uHelHbIN HelipoH (ADALINE). Tpenuposka ADALINE
METOJJaMH MAKETHOTO U CTOXAaCTHYECKOTO TPAJIUEHTHOTO CITyCKa.
Hunamuueckoe oOydeHue.

Mopeinb 10rucTuYecKon perpeccuu. TpeHupoBKa JOTHCTUYECKON
perpeccuonHoi mojenu B scikit-learn. Pemenue npobiaemsl nepeodyyeHus
IIPY ITOMOILY PETYJISPU3ALHH.

Meton oropubIX BekTopoB (SVM). Kraccudukanus ¢ MaKkCUMaTbHBIM
3a30pOM M € MATKHM 3a30poM Ha ocHoBe SVM. Penienne HeMMHEWHBIX 3a/1a4
sIepHBIM MeTO1OM SVM.

Mozenu MaMHHOTO 00y4eHUSI Ha OCHOBE JICPEBHEB PEIICHUH.
OO0bsicHeHue pe3yibTaToB 00ydeHus. CirydaliHbIi Jec.

Mopenb MamMHHOTO 00Y4eHHs Ha OCHOBE K ONKaimmx cocenen.

Hawupnsrii baitecoBckuii kmaccudukarop.

Pasznen 5

[TpenobpaboTka manHbIX. PemieHue mpoOiIeMbl MPOIMYIIEHHBIX JaHHBIX.
O6paboTka KaTeropuajdbHBIX JJaHHBIX. Pa30mBka HabOpa JaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE TMOAMHOXecTBa. [IpuBeneHHe NPU3HAKOB K
OoJlMHaKoBOM mkaje. OTOOp coxeplkaTeldbHBIX MpH3HAKOB. OmnpeneneHue
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B2XHOCTHU TIPU3HAKOB.
CixaTue NaHHBIX IyTeM CHIDKEHUS pazMepHOCTH. CHIKEHUE pa3MEepHOCTH
0e3 yuuTesis Ha OCHOBE aHaJIN3a TJIABHBIX KOMIIOHEHT. CyKaTHe TaHHbIX C
YUUTEJIEM ITyTeM JIMHEHHOr0 JUCKPUMHUHAHTHOTO aHalu3a. SIIepHbIi MeTox
aHaJIM3a TIABHBIX KOMITOHEHT JIJIsl HeTMHEHHBIX OTOOpaKEHUH.

Pa3znea 6.

OnTumu3zanus NOTOKOB Ollepalyii pyu nomMouy KouBeiiepoB. ToHkas
HAaCcTpOMKa MalIMHHO-00Y4aeMbIX MOZEJIEH METOJJOM CETOUHOTrO MTOUCKA.
IIporuo3upoBanre 3Ha4€HHUI HENPEPBIBHOM LIEJIEBOM IIEPEMEHHOM Ha
OCHOBE PErPECCHOHHOTO aHAIN3a.
PaboTa ¢ HeMapKUpPOBAHHBIMU JJAHHBIMU - KJIACTEPHBIN aHAIH3.
TpeHnpoBKa UCKYCCTBEHHBIX HEHPOHHBIX CETEH I PACIIO3HABAHUS
M300paXKEeHUM.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U MX TPYIOEMKOCTb

No
/o

TeMmbl IPAKTUICCKUX

3aHATUN

DopMBI TPAKTUYECKUX
3aHITHHI

TpynoeMKoCTs,
(gac)

N3 aHux
MPaKTUYECKOU
MOATOTOBKH,
("ac)

No
paszena
TIACIIAII

JIAHEI

Cemectp 7

Pa3pabotka moznenu
JMHENUHOT O
aJalTUBHOIO
HEelpoHa
(ADALINE) na
OCHOBe 0a30BOT0
KJ1acca IepcenTpoHa

IpyInIoBas

2

Knaccugukarus Ha
OCHOBE
NIEPCENITPOHHON
MOJIEIH C
UCIIOJIb30BaHUEM
6ubmuorexu Scikit-
learn

rpymnIoBast

Knaccudukanus na
OCHOBE MOJICIIH
JIOTUCTHYECKOM
perpeccuu ¢
HCIOJIb30BaHUEM
oubmnorexu Scikit-
learn

IpyIIIOBast

Knaccudukanus
METOJIOM OTTOPHBIX
BEKTOPOB C
HCIIOJIE30BaHUEM
oubmmnorexu Scikit-
learn

rpynmoBas

Knaccudukanus

rpynmoBas




JIMHEWHO
pa3IeTuMBbIX
00BEKTOB (TpH
MIPU3HAKA, YEThIPEe
KJiacca) ¢
HCIOJIb30BaHUEM
oubmmorexu Scikit-
learn

Knaccudukanus
JIMHENHO
HEpa3aeTUMBIX
00BEKTOB C
HCIIOJIb30BaHHEM
ouobmmnorexu Scikit-
learn

IPyIIIOBast

Bcero
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4.4. JlabopatropHble 3aHATUS

Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabmHIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

Cemectp 7

KJIACCUDUKALIUS C
HCIHOJIb30BAHUEM HEPCETPOHHOM
MOJIEJIN

1. Ilpu nomoum gpynkun make blobs ()
u3 Mmoayis sklearn.datasets (cm.
IIpUMEp HUKE) CTEHEPUPOBATh UCXOIHbIE
JaHHBIE 11 337a4M KilacCupUKaluu:

- MaTpUIly IIPU3HAKOB, COAEPKALILYIO 10
nBa npusHaka 11 500 npumepos;

- MACCHB LIEJIEBBIX METOK,
IIPEACTABIIAIOIIUI JBa Kilacca.
[Toctpouts rpaduk, oToOpakarouit
pacrpezesieHue KJIacCOB B IIPOCTPAHCTBE
MIPU3HAKOB.
BeiBecTH Ha medars:

- pa3MEpHOCTH MACCUBOB IIPU3HAKOB U
LIEJIEBBIX METOK;

- MACCHB YHMKAJIbHBIX METOK KJIACCOB.

2. BeimonHuTh pasaeneHue Habopa JaHHBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BeiBecTH Ha 1eyaTs pa3MEpHOCTH
ITOJIyYEHHBIX MAaCCHUBOB.

3. BoInonHUTh MaCI_HTa6I/IpOBaHI/IC IIPpHU3HAKOB.
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4. Pemntsh 3a/1a4y K1acCUPUKAIIIH C
HCIIOJIb30BAaHUEM NEPCENTPOHHOM MOJIEH.

5. [IpoBepuTth padboTy Kiiaccupukaropa Ha
TECTOBBIX JTaHHBIX.
OnpenenuTh U BEIBECTH HA TIEYATh:

- YHCJI0 HEBEPHO KIIacCU(DUITUPOBAHHBIX
00pa3os;

- cpeaHue OmMUOKM KiaccupuKaIuy Ha
TPEHUPOBOYHBIX M TECTOBBIX JJAHHBIX;

- "BepHOCTB" KIaccuukanuu.

6. [Toctpouts rpaduk obacTu perieHUui Ipu
MTOMOIIY (PYHKIHH

plot _decision_regions u3 MOAYJ
Useful Functions

# TEHEPATOP IAHHEIX IJIsI
KJIACCUSUKALINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=1,
cluster std=2.8)

KITACCUOUKALINA C
HUCTIOJIbB3OBAHMEM MOJIEJIN
JJOI'NCTUYECKOMU PEI'PECCHUH

1. IIpu momomm Gpynkuuu make blobs ()
u3 Moayns sklearn.datasets (cm.
IIPUMEP HUKE) CTEHEPUPOBATh UCXOIHbIE
JaHHbIE JJIS 33]]a4i KJIacCCU(UKALIUU:

- MaTpHUIly IPU3HAKOB, COAEPIKALLYIO T10
nBa npusHaka 1t S00 mpumepos;

- MacCHB LIEJIEBBIX METOK,
MPEICTABIISIIONINN J1Ba KJlacca.
IToctpouTts rpauk, orodpaxkaromuit
pacnpeziesieHue KiIaccoB B IPOCTPAHCTBE
IIPU3HAKOB.
BriBecTn Ha nmeuars:

- pa3MEpPHOCTH MacCUBOB ITPU3HAKOB U
L[EJIEBBIX METOK;

- MacCUB YHMKAJIbHBIX METOK KJIaCCOB.

2. BemmonHuTk pasaeneHue Habopa TaHHBIX
Ha TPEHUPOBOYHBIN M TECTOBBIN HAOOPHI.
BriBecTr Ha neyaTs pa3MepHOCTH
MOJy4YEHHBIX MACCUBOB.

3. BommonHuTh MacmtabupoBaHue MPU3HAKOB.

4. PemnTs 3a/1a4y K1acCUPUKAIIIU C
HCIOJIb30BAaHUEM MOJIENH JIOTHCTHYECKOM

0.5

0.5

2-6
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perpeccuu.

5. IlpoBeputsb paboty kiaccupukaropa Ha
TECTOBBIX JIaHHBIX.
Onpenenutsb U BHIBECTH HA TMEYaTh:

- YHCJI0 HEBEPHO KIIacCU(UITMPOBAHHBIX
00pa3os;

- CpeHHe OMMOKH Kiaccudukanum Ha
TPEHUPOBOUYHBIX U TECTOBBIX JIAHHBIX;

- "BepHOCTH" KJTacCH(pUKALIHH;

- BEPOSITHOCTH NPUHA/JIEKHOCTH K
pasnmuuHbIM Kjaccam oopasmo Ne 10, 20, 100

TECTOBOM BBIOOPKH.

6. [Toctpouts rpaduk obacTu penieHui npu
MTOMOIIHN (PYHKIHH
plot_decision_regions

u3 moayisi Useful Functions

# TEHEPATOP IAHHEBIX IJISI
KJIACCUSUKALINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=2,
cluster std=2.8)

KITACCUDOUKAIINA C
NCTIOJIbB3OBAHUEM METO/JIA
OITOPHBIX BEKTOPOB

1. IIpu momomm Gpynkuuu make blobs ()
u3 Moayns sklearn.datasets (cm.
IIPUMEP HUKE) CTEHEPUPOBATh UCXOIHBIE
JaHHbIE JJIS 33]]a4U KJIaCCU(PUKALUU:

- MaTpUIly IPU3HAKOB, COAEPIKALLYIO T10
nBa npusHaka 1t S00 mpumepos;

- MacCHB LIEJIEBBIX METOK,
MPEICTABIISIIONINN J1Ba KJlacca.
IToctpouTts rpaduk, orodpaxkaromuit
pacnpeziesieHre KjIaccoB B IPOCTPAHCTBE
IIPU3HAKOB.
BriBecTn Ha nmeuars:

- pa3MEpPHOCTH MacCUBOB ITPU3HAKOB U
L[EJIEBBIX METOK;

- MacCUB YHMKAJIbHBIX METOK KJIaCCOB.

2. BemmonHuTk pasaeneHue Habopa TaHHBIX
Ha TPEHUPOBOYHBIN M TECTOBBIN HAOOPHI.
BriBecTr Ha neyaTe pa3MepHOCTH
MOJy4YEHHBIX MAaCCUBOB.

3. BemmonHuTh MacitabupoBaHue MPU3HAKOB.

0.5

0.5

2-6
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4. Pemntsh 3a/1a4y K1acCUPUKAIIIH C
HCIIOIb30BAHUEM METO/a ONOPHBIX
BEKTOPOB.

5. IlpoBeputsb paboty kiaccupukaropa Ha
TECTOBBIX JaHHBIX.
OnpenenuTth U BHIBECTH HA TMEYaTh:

- YUCJIO HEBEPHO KJIACCU(UIIMPOBAHHBIX
00pa3os;

- cpeaHue OmMUOKM KiaccupUKaIuy Ha
TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;

- "BepHOCTH" KJIacCH(pUKALIHH;

6. [Toctpouts rpaduk 00IACTH PEIICHUI TTPH
OMOIIH (PYHKITUN

plot _decision_ regions u3 MOAyss
Useful Functions

# TEHEPATOP JAHHHX IJIS
KJIACCUOUKAIINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=3,
cluster std=2.8)

Bcero
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4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIiXcs

Bungsl camoctosTensHOR pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJICHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Buabsl camocToaTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIeCcKOro MaTepuana 30 30
quciuminiel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimosnnenue pegepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jowmamrnee 3amanue ([13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka kK mpOMeEKyTOUYHON 17 17
atrectrauuu (ITA)
Bcero: 67 67
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n.a. /-11.

5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PaboThl 00yUaIOMIMUXCS [0 TUCHUIUIMHE (MOJIYIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCS yKa3aHbl B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

KomuectBo 3x3eMIuisipoB
[udp/ B OMONMOTEKE
bubnuorpaduueckas ccpiika
URL agpec (KpoMe 311EeKTPOHHBIX
IK3EMILUISIPOB)
YK Pamka Cebactbsin, Mupmxanunu Baxun. Python u
681.3.07 MallTMHHOE O0yYEHHE: MAIIMHHOE U TIIyOOKOE
oOyuenue ¢ ucnosib3oBanueM Python, scikit-learn u
TensorFlow 2, 3-e uzn. Iep. ¢ aura. — CII6.:
«JInanextukay, 2020. — 848 c.
YK: XKepon Openben. [Ipuknaanoe MalinHHOE 00y4YeHHE
681.3.07 ¢ nomousto Scikit-Learn, Keras u TensorFlow:
KOHIICTILIMN, MHCTPYMEHTBI ¥ TEXHUKHU JJISI CO3JJaHHUs
MHTEJUIEKTyallbHBIX CUCTeM, 2-¢ u3[l.: Ilep. ¢ anri.—
CII6.: OO0 «unanextuka», 2020.—1040 c.
YK 004.43 | Ilmac JIx. Banaep. Python mmst cioxxubIX 3ama4:
137 HayKa 0 JaHHbIX U MamnHHOe oOyueHue. — CIIO.:
[Tutep, 2018. — 576 c.
YK Jlxxomwm IIpatuk. IcKyCcCTBEHHBIM HHTEIUIEKT C
681.3.07 npumMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanexktuka", 2019. — 448 c.
ISBN Annpeac Mrosutep, Capa I'suno. Beenenue B
978-5- MalIMHHOE 00yUeHue ¢ momoIiso python.
9908910-8-1 | PykoBOACTBO ISl CHICIIHAIMCTOB 10 padoTe ¢
naaaeiMu. — M.: U1 «I'eBuccray, 2017. — 393 c.
YK JIync Ilenpo Koanwo, Buuin Puuapt. [loctpoenue
0004.438 CHCTEM MalIMHHOTO 00y4eHus Ha si3bike Python. 2-e
nznanue/ nep. ¢ auria. Cauakue A.A. — M.: JIMK
IIpecc, 2016. — 302 c.
YK On6on Kpuc. MamunHoe o0ydeHue ¢
681.3.07 ucnons3oBanueM Python. Coopuuk peunentos: Ilep. c
anri. — CII6.: BXB-IlerepOypr, 2019. — 384 c.:
WL
VK 004.62 | Cunen [J3Bu, Melicman ApHo, Ann Moxamen.

Ocnossl Data Science u Big Data. Python u Hayku o
nauubix. — CII6.: ITutep, 2017. — 336 c.
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7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKALIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceT «/HTepHeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | IIpodeccronanbHbli HHPOPMAITHOHHO-aHATUTHYECCKUI
ndex.php?title=3arnaBHas_crtpanuna | pecypc, MOCBSIIEHHBIH MAITMHHOMY O0yUYCHHIO,
pacro3HaBaHUIO0 00PA30B U MHTEIUIEKTYaTbHOMY
aHAJIN3y JaHHBIX

http://python.org Odunumanpublii cait s3pika Python

https://www.anaconda.com/download/ | Anaconda - JuctpuOytus Python,

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

NQ l'[/l'[ HaumeHoBaHME
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 HepequL I/IH(I)OpMaLII/IOHHO-CHpaBO‘IHLIX CI/ICTCM,I/ICHOJ’IB?»yeMLIX HpI/I

OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE
[lepeuenpr WCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne l'[/l'[ HanmMmenoBanue
1 Omnnaita-kaura « CripaBoYHUK 10 HayKe 0 JaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 10 MalIMHHOMY O0y4Y€HHUIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTLUIHHE, TIPECTaBICH B TabmuIel 2.

14



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
http://python.org/
https://www.anaconda.com/download/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 JlexiMOHHAs ayIUTOPHUS B.M. 21-21
KommnbroTepHslii kinacc B.M. 31-04

10. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOUYHOM aTTeCTallKl
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bua npoMexyTO4YHO# aTTecTanuu [lepeyeHb OLIEHOUHBIX CPENICTB
OK3aMeH Crncox BOIPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kauecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYaloMMHCS MPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBeacHa B Tabumie 14. B TeueHne cemecTpa MOXKET MCIOIb30BAThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kputepuu olleHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO M TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MTOJIOKEHUS C MPAKTUUECKON
JIeATEITbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHIA.

«OTIIMYHO»
GavTCHO»

— o0yuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CyIIEeCTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEeSATENbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GauTCHO»

— 00yyJaromuiicss yCBOMJI TOJBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypHI;
«yZIOBJIETBOPUTEIBHO» | — JIOIYCKAeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«3aUTEHO» — UCTBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MMOJI0KEHHUS,
— 3aTpyJHseTcs B (OPMYIMPOBAHUU BBIBOJIOB M 0000IICHHU;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICHAJIN3UPOBAHHBIX MTOHSATHH.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO

MaTrepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpH
«HEY/IOBJICTBOPUTELHO .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUU;
«HE 3a4TCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HJTH HHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3a1aun) 1s 9K3aMeHa

No

wn [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa

Kon
WHJUKATOpa

1 1. Jaiite ompeneneHue NOHATUIO «VICKYCCTBEHHBI HMHTEICKTY.
[Tosicaute TepmuHbl «CnaOblil HCKYCCTBEHHBIM MHTEIIEKT» U «CHUIIBbHBIN
HCKYCCTBEHHBII UHTEJUICKT. [Tepeuncaure 0COOEHHOCTH
cnaboopMaTM30BaHHBIX 33/1a4 KaK OCHOBHOM 00JacTH TNPUMEHEHUS
TEXHOJIOTUH HCKYCCTBEHHOIO MHTeJIeKkTa. [IpuBenuTe mpuMepbl Takux
3ajau.

2. [lo xakoMy HpU3HAKy MOXHO BBIJCIUTh HMHTEIJIEKTyalbHbIE
3aJjauu  CpedaM Jpyrux 3amad oOpabotku wuHpopmauuu? IlpuBeaute
IIpUMEpPBl  MHTEJUIEKTyalbHBbIX  3amad. lloscHuTe, 4YTO Ha3bIBAIOT
MHTEJJIEKTyaJIbHBIMU UH()OPMALIMOHHBIMU TEXHOJIOTHSIMHU.

3. [aiite onpenenenue nousatuto «MarmmnaHoe oOydyeHue». C yem
CBSI3aHO CBOMCTBO 0OydeHHs B Takux Monensx? Ilepeuncnure ocHOBHbIE
¢bakTopsl, BAMAOIME Ha APPEKTUBHOCTh HCIOJIB30BAaHUS METO/I0B
MaIIMHHOTO 00y4Y€eHUs, ¥ JalTe UM KPaTKYIO XapaKTepPUCTHUKY.

4. TlpuBenuTe KiaccU(UKALUIO CUCTEM MAIIMHHOTO OOY4YEHHUs IO
00BEMY W THIY KOHTpPOJII BO BpeMsl OOy4YeHMs, B 3aBHUCHUMOCTH OT
CIOCOOHOCTH 00y4aTbCsi Ha OCHOBE IOTOKAa BXOJAIIMX JAaHHBIX, I10
crocody o00o0menust 3HaHud. [JlaliTe KpaTKyl0 XapakTEepHUCTUKY
IIEPEUNCIIEHHBIM KJIACCaM CHUCTEM.

5. IloscHuTe ocoOeHHOCTH OOydYeHHUsi € YyuuTeleM Kak BHJA
MalMHHOrO o00ydeHus. llpuBeauTe mNOCTAaHOBKY 3ajlaud OOy4eHHUS C
yunuteneMm. llepeuncnure THNBI 3a7ad  OOy4YeHHS C y4YUTENIEeM, B
3aBUCHMOCTH OT BH/Ia MHOKECTBA JIOIYCTUMBIX OTBETOB. [losicHuTE, UTO
Ha3bIBA€TCSl NPHU3HAKOBBIM  OINMUCAaHHEM OOBEKTa M3  MHOXKECTBa
uccieayemMbix 00bekToB. Kakue TUIBI IPU3HAKOB CYIIECTBYIOT?

6. IlepeunicmuTe OCHOBHBIC JTallbl PEUICHHS 337a4dl MAIIHHHOTO
o0yueHus ¢ yuureneM. [losicHuTe cojiepKaHne Ka0ro ATara.

OIIK-
11.3.2

2 7. Tlosicaute ocoOeHHOCTH OOydeHuss Oe3 yduTens Kak BHUIA
MammHHOTO OoOydueHus. llepeuncnute Hambollee XapakTepHble 0O0JacTH
WCIIONB30BaHus OOydeHusi 0e3 yumrtens. Kakue Tumbl 3amad peraroTcs
MeTo/ilaMu o0y4eHus 0e3 yuutens? JlaiiTe KpaTKylO XapakTEepUCTUKY 3TUM
3aJa4am.

8. TlosicHuTe 0cOOEHHOCTH OOYYeHHMs C TOJIKPEIUICHHEM KaK BHJA

OIIK-
11.V.2
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MalmHHOTO O0yueHus. [IpuBenuTe MOCTAHOBKY 3amadyd OOydYeHHUS C
nojkpermieHneM. ONUIINTE CXeMY B3aUMOJICUCTBUS areHTa co CPeAou mpu
peanu3anuu OO0y4eHHs ¢ moJKperuieHHeM. llepeuncnnre xapakTepHbIC
o0acTy MPUMEHEHUS 00YUYEHHUS C TIOJIKPEIICHUEM.

9. Ilosicaure  OCOOEGHHOCTH  OIIGHKM  KadecTBa  pabOTHI
kinaccudukaropa. [louemy kodapduiiueHT ommOOUHBIX KiIacCUPUKAIUN H
NPaBUIBHOCTh KJIacCH(UKAIMM HE BCeraa sBISAIOTCA 3((HEKTHBHBIMU
MoKazaTeasiMM  KadecTBa  Kjaccuukamuu? Yrto Takoe  marpuna
HetouHocTel? Kak ompenenuTs TOYHOCTh U TOJMHOTY KIACCHU(PUKALUU C
UCIIOJIb30BaHWEM  MaTpullel  HetouyHocTed?  Kakume — ocoOenHocTu
KJaccu(ukaTropa XapakTepu3ylT TOYHOCTb U MOJIHOTA?

10. Kak BBIMISIIAT TUMOBBIE 3aBUCUMOCTH TOYHOCTH OT IMOJIHOTHI
KJIacCU(UKALUK, a TAKK€ TOYHOCTH W TOJHOTHI OT MOPOTa MPUHSATHUS
pemienus? IloscHute Takoe noBeneHUE JaHHBIX 3aBUcHUMocTel. [loscHuTe,
9TO Takoe «wmepa F1», Kak oHa onpenenseTcs U s 4eTro UCIOIb3YeTCsl.

11. Tlosicawmte, KaK UCIIOJIB3YETCS KpuBas paboueit
xapakrepuctuku npuémHuka (ROC) mus omeHku KadecTBa pabOThHI
knaccudukaropa. [lpuBemure xapakTepHbId BUA ITaHHOW KpuBoil. Kak
BBITTISIAUT KpuBasg pabouell XapakTEpUCTUKH MNPHUEMHHUKA MPU YUCTO
cinyyaiiHoi kimaccupukaumuu? JIis Kakux 1enedl OOBIYHO HCIOJIb3YeTCs
M3MEpeHHue TUIOIMAaU O KPUBOM paboueil XapakTEepUCTUKHU NMPUEMHUKA
(AUC)?

12. Tlosicuute, Kak CTPOUTCA MaTpulla HETOYHOCTEH mpu
MHOTOKJIACCOBOHM Kiaccudukanuu. Kak MOXHO OIEHUTh TOYHOCTh U
MOJIHOTY JJsi KaXJOTro Kiacca, a TaKXke pe3yJbTUPYIOIIUE 3HaueHUs
TOYHOCTH M TIOJTHOTHI KJIacCU(DUKAITHIH.

13 TlosicHuTe OCOOCHHOCTH OILIGHKHM KauecTBa padOThl Mojeei
perpeccun. B kakux ciydasx OTHAIOT MPEANOYTCHHE KPUTEPHIO KauyecTBa
RMSE, a B kakux ciydasx kpurepuro MAE?

14. B uém cocTouT cBOICTBO 00001IatoImel ClIOCOOHOCTH MOJIENN
MaIuHHOTO 00ydeHus. Kakue mpuémMpl UCTIONB3YIOTCS ISl TEOPETUIECKOM
Y SMITUPUYECKON OLIEHKH 00001atomiel CriocOOHOCTH.

15. HazoBuTe OCHOBHBIE MPUYMHBI BOZHUKHOBEHUS MEPEO0yUEHUS
U HemooOyueHHs B MOJAENSAX MamMHHOTo oOyuenus. Ilepedncnure
OCHOBHBIE CITOCOOBI MUHUMM3AIMU Iepeo0yYeHHUS.

16. TlosicHuTe TOHATHS CMEIICHHS, JUCIEPCHH W HEYCTPaHUMOU
MOTPEUIHOCTH KaK TPEX COCTABJAIOIIMX OLIMOKM 0O0O0O0IIEeHUs Mojenei
MAITUHHOTO 00YyYEHUSI.

17. TlosicHute XxapakTep MW3MEHEHHUS OLEHOK 3()QeKTUBHOCTH
MOJIeJIell MAaIIMHHOTO OOYYeHHWsS TPH BO3pPACTAaHUM HX CIOXHOCTH U
pasmepa 00y4Jaromeil BHIOOPKH.

18. Ilepcentpon PosenOmarra. CTpyKTypHas cxeMa W IPaBHIIO
00y4YeHHs NTEPCEenTPOHA.

19. Monenp amanTUBHOrO JUHEHHOro HekdpoHa. OOyueHue
ADALINE npu nomomu Merofa rpaJueHTHOro cmycka. IlakeTHelii n
CTOXaCTUYECKHUM IPaJIMEHTHBIN CITyCK.

20. Mogenps noructudyeckoil perpeccuu. Ilokaxxute, 4TO BBIXOA
CUTMOMJATEHOW (PYHKIIMM MOXHO WHTEPIPETHUPOBATH KaK BEPOSTHOCTh
MPUHAIIICKHOCTH OTAEIHHO B3ATOr0 00pasiia epBomMy Kiaccy.

21. OOyueHue MoOJENU JIOTHCTUYCCKOW perpeccuu. PemreHue
npobiemMbl  repeoOydeHuss I[pH  HOMOIIM  peryispuzauuu.  L2-
peryJsipu3anus

[IK-1.3.2
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4 22. Meron omnopHbIX BekTopoB. Kiaccudukamms ¢ wmsarkum | [TK-1.Y.3
3a30pOoM ISl 00eCIeUeHUs CXOIMMOCTH ONTUMU3AIUU TIPU TOTYCTUMOCTH
oMO0YHON KIacCU(UKAIIH.

23. Pemenune HeMMHEHHBIX 3a/1a4 MPU OMOIIHM METO/Ia OTTIOPHBIX
BeKTOpoB. JloO6aBneHne kK Habopy JaHHBIX JOMOJHUTEIBHBIX IPU3HAKOB.
Hcnonw3zoBanne npuzHakoB Oym3octi. RBF-dyHknus kak GyHkums
nooous.

24. Tl'unepniapaMeTpuyeckas ONTHUMH3ALUS MoOJeNeld MaIllMHHOTO
o0yuenus. Vcronp3oBaHue peméTyaToro MOMCKa JUIs BEIOOpa HAMITYUIIHX
rurneprnapaMeTpoB MoAEIu.

25. Mogens Ha OCHOBE JepeBa NpUHATHs pemieHuil. OCHOBHBIC
ocobenHocTn mojenu. [loctpoeHue nepeBa penieHuil Ha OCHOBE MPUHIIKIIA
HanOOJIBIIETO pUpocTa nH(pOpMAaIHH. ['unepnapameTpsl,
o0ecrneunBaroIIre NoICTPORKY MOJICIIH.

26. Monens Ha OCHOBE Ciiy4ailHOTO Jieca. OCOOCHHOCTH MOJICIIH.
AJTOpUTM  «BBIpAlllMBaHUS»  ciay4ailHoro Jseca. [‘umepmapamerpsi,
00€eCTIeYNBAOIINE MTOICTPONKY MOJICIIH.

27. Knaccupukatop Ha OCHOBe Kk Ommxaimmx coceieid U ero
ocobenHocTH. ['unepnapamerpsl, 00ECIEUNBAIOIINE TOICTPORKY MOJICIH.

28. HauBHbrit OaiiecoBCKHU KJIaCCU(PUKATOP. OcHoBHBIE
0COOCHHOCTH MOJIENIU U 00J1acTH e€ MPUMEHEHHUSI.

Bompocsr (3amaun) st 3aueta / mudd. 3auera npegacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
P p ( A )H A (1)(1) HHIWKaTOopa

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM I KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOI'O MPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
3 KYpPCOBOH paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocel s mpoBeneHHsT OPOMEXKYTOYHOM aTrTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JIsI TECTOB

Ne . Kon
[IpuMepHBIil mepeueHb BOIIPOCOB ISl TECTOB
/1 WHJIUKATOpa
1 1.1 Cucrtemsl, CBOMCTBA KOTOPBIX HE CBOASTCS K CYMME CBOWMCTB OIIK-
COCTAaBIISIONINX HUX 3JIEMEHTOB, Ha3bIBAIOT: 11.3.2

a) IPOCTHIMHU

0) CIIO)KHBIMH

B) KOMILJIEKCHbIE
OtgerT: 0

1.2 Nuadopmanus pakTHUECKOTO XapaKTepa, OMUCHIBAIONIAs OObEKTHI,
MIPOIIECCHI U SIBIICHUSI KOHKPETHOH MPEIMETHOH 00J1acTh 3TO

a) 3HaHUA

0) TaHHbIE
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B) 3BPUCTUKA
Otser: 6

1.3 Tlog aaropuT™MOM MOHUMAKOT TOYHOE TPEANMCAHUE O BHIMIOJIHCHUH B
OTIPECTICHHOM TMOPSJIKE CUCTEMBI:

a) orepanui

0) byHkumi

B) 3aJ1a4
Otser: a

1.4 3angaum, cBsi3aHHBIE C OTHICKAHUEM QJITOPUTMA PEIICHUS Kilacca 3a/1a4y
OIIpeICTICHHOTO TUIIA 3TO:

a) MpUKJIaJHAas 3a7a4a

0) MHTEIJIEKTyaIbHas 3a/1a4ua

B) IparmMaTuyeckas 3ajgadya
Otgert: 0

1.5 Yto monumaercs mnoj oOpabOTKOM 3HAHUM:
a) MOHUMaHHe eCTECTBEHHOTO s3bIKa
0) moaepKKa MIPUHSATHS PEIICHUS B CIIOXKHBIX CHTYAITUSIX
B) aHAJIU3 BU3YyaJbHOM MH(pOpMaLIUU
I') BCE OTBETHI
Otser: T

1.6 3HaHMA MOXXHO pa3AeiMTh Ha CIENYIOINEe KaTerOPHHU:
a) TITyOMHHBIC 3HAHUS, TTOBEPXHOCTHBIE 3HAHUS
0) mporuerypHble 3HaHHS, JCKJIapaTUBHBIC 3HAHUS
B) BCE€ OTBEThI BEPHBI

OrtserT: B

1.7 Kakoe u3 HampaBJIeHU UCCIIEIOBAHUI NCKYCCTBEHHOT'O WHTEIIIEKTA
obecrieunBaeT pemeHue 3a1a4d KIacCuPUKaIiu, perpecChy, KIIacTepu3aIig,
accollMaIuy, YMEHBIIICHHUS pa3MEePHOCTH:

a) CHCTEMBI HEYETKOTO BBIBOJIA

0) KJlaccu4ecKoe MallluHHOE 00yUYeHHe

B) TEHETUYECKHEC aJITOPUTMBI
OtBeT: 6

1.8 OOyuenue, npu KOTOPOM MapaMeTpbl MOJIETH OOHOBIISIOTCS HA OCHOBE
KaXX/I0TO IMOCTYIHBILEr0 TPEHUPOBOYHOTO 00pa3a:

a) IMHAMHYECKOe

0) makeTHoe

B) MUHHU-TIAKETHOE
Ortsert: a

1.9 Tlo ciocoOy 0000IIeHNs 3HAHHIA PA3ITUYALOT:
a) oOyueHHe Ha OCHOBE 00pa3lioB
0) oOyueHne Ha OCHOBE MoJIeTiei
B) 00a OTBETa BEpHBI

OtgerT: B

1.10 TIporHo3zupoBaHHE METKH KJIacca JUIsi HOBBIX IK3EMIUISIPOB HA OCHOBE
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MPEIBIAYIINX HAOMIOICHUH SIBIISICTCS 3a/Ja4CH:
a) KJacTepu3aIuu
0) xnaccupukanun
B) perpeccuu

OrtBer: B

2.1 CnoxHble CUCTEMBI XapaKTePH3YIOTCH ...
a) OOJIBIITNM KOJIMYECTBOM MapaMeTPOB
0) pa3HOPOJHOCTHIO JIEMEHTOB
B) HEPAPXUIHOCTH CTPYKTYPHI
T') BCE OTBETHI BEPHBI

Otser: T

2.2 B mareMaTHKe U KHOSpHETHKE KJIACC 3a]a4 ONPEeICJIEHHOTO THIIA
CUUTAETCs PELICHHBIM, KOTAa /Ul €r0 peIleHUs:

a) HaliJIeHbl AITOPUTMBI

0) MOJTy4eHbI pe3yJIbTaThI

B) OTpe/ICICHBI LIeTN
Ortsert: a

2.3 Kakoe 13 HanpaBiIeHUN UCCIICIOBAHHI UCKYCCTBEHHOTO HHTEILICKTA
UCIIOJIB3YET CIy4YaiHbIi 10100, KOMOMHUPOBAHKUE M BapUaIlMH HCKOMBIX
apaMeTPOB € IPUMEHEHUEM MEXaHU3MOB, HATOMUHAIOIINX
OHMOJIOTUYECKYIO IBOJTFOIIHIO:

a) UCKYCCTBEHHbBIC HEHPOHHBIE CETH

0) KJ1TacCMYeCKOe MaIlIMHHOE 00yUYeHHE

B) TCHETUYCCKHE AJITOPUTMBI
OtBer: B

2.4 Tlomxom, KOTOPBIA UCTIOIB3YETCS TSI CKATHS TaHHBIX B
MOJIIPOCTPAHCTBO MEHBIIIEH pa3MEPHOCTH IIPU COXPAHEHUHU OOJIbLIeH YacTH
pelieBaHTHON HHPOpPMAIUH:

a) TAKCOHOMHSI

0) cHUXKEHHE Pa3MEPHOCTH

B) MOMCK aCCOLMAIHI
Otgert: 6

2.5 Mertpuka, onpeaessomas 10J1t0 HCTHHHO MOJOXKUTEIbHBIX
KJIacCU(pUKALUN, KOTOPYIO HHOTIa Ha3bIBAIOT ‘“UyBCTBUTEIBHOCTHIO :
a) MOJIHOTa
0) 00BEM
B) TOUHOCTh
Orser: a

2.6 Llems mpUMEHEHUS IBPUCTHK:
a) HAlTU palMOHATIbHOE, TPUEMIIEMOE PEILICHHUE
0) HaliTH ONTUMAJIBHOE pEIICHNE
B) HaliTH HanboJee MOTHOE peleHe

Ortser: a

2.7 TodHOE MpeANrCcaHne O BBHITIOJTHESHUH B ONIPEICIICHHOM TOPSIKE
CUCTEMBI OTIepaIyii Isl pEeIIeHUs 000 3aJaui U3 HEKOTOPOTO 33JaHHOTO
KJ1acca 3aJ1a4 3To:

OIIK-
11.y.2
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a) JaHHbIE

0) cuctempl

B) aJIFCOPUTMBI
OTtBerT: B

2.8 Kaxkoe 13 HanpaBieHU UCCIIEIOBaHUI HCKYCCTBEHHOTO MHTEIUIEKTa
WCIOJIb3YET MPUHITUI OPTaHU3AINH U (YHKITMOHUPOBAHUS OMOJIOTUIESCKUX
CeTell HepBHBIX KJIETOK KUBOTO OpraHuimMa uig 00paboTku nHpopManuu:
a) UCKYCCTBEHHBIC HEHPOHHBIC CETH
0) KJTacCHYeCKOe MaIIMHHOE 00y4YeHUE
B) TEHETUYECKHE aJITOPUTMBI
Otser: a

2.9 OOyuenue, mpearnoararpIiee 0OHOBJICHHE MMApaMEeTPOB MOJICIIN Ha
OCHOBE CYMMBbI HAKOIUICHHBIX OIMTMOOK IO BceM oOpasiaM o0ydaromei
BBIOOPKH:

a) TMHAMHYECKOE

0) maketHoe

B) MUHU-TTAKETHOE
OtBer: 6

3.1 Yepes kakyro TouKy qopkHa mpoiiti ROC-kpuBas B cirydae
uiealbHOr0 Kiaccudukaropa’?

a) (0,0)

0) (0,1)

¢) (1,1)
Ortser: 6

3.2 Kakoe nepeBo Ha3pIBaeTCss OMHAPHBIM?
a) Ecniu ipu ero mocTpoeHur UCTIONIb3YIOTCS TOJIBKO OWHApHBIE
MIPU3HAKH
0) Ecu oHO MMeeT TOJIBKO JIBa JIMCTa
¢) Eciin u3 ;1100011 ero BHyTpeHHeil BepIIHHbI BLIXOAUT POBHO
ABa pedpa
OtgerT: C

3.3 MOXHO JIi TIpY TIOCTPOCHUU OWHAPHOTO JiepeBa NCIOIh30BATh
HeOWHapHbIe IPU3HAKU?

a) Jla

0) Her
OrtserT: a

3.4 UYro Takoe OytcTpan?
a) O/IMH U3 MOJXO0/I0B K MOCTPOEHHIO NMOABLIOOPOK
0) meTo o0ydeHHs
C) MUHUMU3HPYEMBIH (HyHKITUOHAT

Otser: a

3.5 Yro Takoe OyTcTpanupoBaHHas BHIOOpKa?
a) 9TO HEKOTOPBI cerMeHT 00yyaroIiei BHIOOPKH MPOU3BOIbHON
JUTUHBI
0) 3T0 BHIOOPKA, NOJIyUeHHas1 U3 00y4yalolleil BLIOOPKH ¢
BO3MOKHBIM IMIOBTOPEHHEM 00HEKTOB

[IK-1.3.2
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C) 9TO BBIOOPKA, U3 KOTOPOU yIaJeHbl HEM3BECTHBIC 3HAUCHUS
MIPHU3HAKOB
OtBer: 6

3.6 Kakoii niuHbI OyaeT OyTcTpanupoBaHHasi BBIOOpKa?
a) O0JIbIIE ITTMHBI KCXOAHOU BHIOOPKH
0) MEHBIIIE YTMHBI UCXOJHOW BBIOOPKH
€) PaBHOM JJIMHE UCXOAHOI BHIOOPKH

OrtBert: ¢

3.7 KakoBa 3aBUCHMOCTb KOPPEISIIUN MEXK/y JTEPEBbIMH B CIy4aliHOM
Jece OT mapameTpa q (pa3Mmep CiIy4yaitHOro MoJIMHOXKECTBA IPU3HAKOB)?
a) YUem MeHbIIE g, TEM 0OJIbIIIE KOPPETSAIIHS
0) Uem Gouibiie q, TeM 00JIbIIIE KOPPesiiius
¢) Janubiii mapaMeTp He BIUSET Ha KOPPEISAIUIO
OtgerT: 6

3.8 I'pamueHTHBIN CIYCK — 3TO * TIPH UCIIOJIb30BAHUH B MAIITHHHOM
00yuyeHuun

a) aJIrOPpUTM ONTHMU3AIUHN TAPAMETPOB MOJIeJIN

0) anropuT™M MOMCKa MUHUMAJIBHOTO 3HAYCHHS TUIIEpIIapaMEeTPOB

C) aJITOPUTM ONTUMH3AINH APXUTEKTYPbI MOJIENIN

1) aJITOPUTM MOMCKA MAKCUMAJIBHOTO 3HAa4eHUsI (PYHKIIUU OTEPh
OtBeT: a

3.9 Kakoii "neBu3" y napaaurmsl aHCaMOIUPOBaHUS?
a) MHoro ciadbIx Mojesieil 1aéT pe3yabTar Jy4llle, 4YeM 0JHA
CWIbHASA
6) MHoro cunbHBIA MojieIel BMecTe Aa€T BO BCEM JIyUIIUil
pe3yJbTar
¢) MHoro mojeneit 1aét xyxe pe3ysabTaT, YeM OJHa
OtgerT: a

3.10 Ormnenka koppersiiun 1o [Iupcony oka3ana 3HadeHue (0 MEXITy
nepeMeHHbIMHU. YTO 3T0 03Havaer?

a) [lepeMeHHbIe HEe UMEIOT JIMHEHHOW B3aUMOCBA3H

0) IlepeMeHHbBIC UMEIOT HETMHEWHYIO B3aUMOCBSI3b

c) [lepemenHbIe HE UMEIOT HETMHEHHYIO B3aMOCBS3h

1) IlepemeHHBIE UMEIOT MAKCUMAJIBHYIO JINHEWHYIO B3aUMOCBS3b

(Tak KaKk 3HaYEHUE OIEHKU | - OTCYTCTBUE B3aMOCBSI3H)

Otser: a

3.11 JInsg yero mpuMeHsieTCS KPOCC-BaTUAALIUS:
a) [Tonck onTUMAJIbHBIX THNIEPIIAPAMETPOB NMPH MAJIOM
KOJINYeCTBe JaHHBIX /ISl 00y4eHusl
6) Ilouck onTuMaNbHBIX TUIEpHIAPAMETPOB MIPU OOJIBIIIOM
KOJIMYECTBE TaHHBIX [T O0yUSHHS

C) ITouck onTUMaIbHBIX TUIICPIIApaMCTPOB IPpHU OTCYTCTBUU JaHHBIX

111 00y4YeHHUs

1) UToOBI HE HCTI0IB30BaTh TECTOBYIO BBIOOPKY JIJISl OLIEHKH METPUK

OTBeT: a
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3.12 B yewm 3akir0o9aeTcss METOJI CIIyYaifHBIX MMOATPOCTPAHCTB?
a) ['eneparnus ciyyaifHOTO TTOJAMHOKECTBA 00yJarOIIeH
BBIOOPKU /ISl AalibHElIIero o0y4eHus 6a30BOro anropurMa
0) IlosryyeHnue ciiy4yaifHOTO MOJAMHOKECTBA U3 UCXOAHOT0
KOJIMYeCTBA NMPU3HAKOB /I JaJIbHelmero o0yueHus
0a30BOro aJIrOpUTMA
¢) I'eneparnus ciry4aiiHOTO MOMHOKECTBA 0Aa30BBIX aJITOPUTMOB
JUTSL TIOJTYYCHHUS arperupOBaHHOTO Pe3yJibTaTa
Otsert: 0

3.13 Kakas u3 MeTpuK Jyyllle MOAXOIUT AJIsl IOUCKA CHUITbHBIX
(6onpImKX) OMMUOOK MOACIHN B 3a/1a4€ PETPECCUU:

a) RMSE

0) MAE

c) R"2

n) F1
Otser: a

3.14 Jlomyctum, MBI IIpe/icka3biBaeM cOpT I[BETKOB (oauH u3 tpex: F, G,
E) u ouenuBaem meTpuku kiacca F.
Kakoii u3 mokasaresiei kKiiacCuUKaIUA OTPAKACT KOJTHISCTBO
MPaBUJILHO MPEICKA3aHHBIX OTBETOB OI[EHUBAEMOI0 KJacc.

a) True Positive

0) False Positive

¢) True Negative

n) False Negative
OtgerT: a

3.15 Kakas U3 METpUK MOKET MPHHUMATh OTPHUIIATEIbHbBIC 3HAYCHUS?
a) R"2
0) MAE
c) RMSE
n) Accuracy
OrtserT: a

3.16 TIpu HaIMUYUM CHUIIBHOTO MEpEeKoca KJIACCOB MO LEJIEBOM epeMeHHOI
(1000 3anmceii kinacca A u 40 3anuceit kinacca b) kakas U3 METPUK MOXKET
UCKa3UTh OLIEHKY pabOThl MOJIeNu?

a) accuracy

o) recall

c) precision

n) F1
Orser: a

3.17 Kak 6opoTthcs ¢ 3pdexToM nepeodydeHus ?

a) Caeaatp Moaesb npouie (MeHee KOMIJIEKCHOM)

0) B3sTh MeHbIIIE JaHHBIX

c¢) Cnenatb Mojienb ciioxHee (001ee KOMIUIEKCHOM)

1) [IpoBepsATH METPUKH TOJIBKO MO 00yYaroIiei BEIOOPKE
Otser: a

3.18 Kak cBsizaHbl MKy COOOH MIIOTHOCTh pacupeaeaeHus U GyHKIUs
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pacnpeneneHus’?
a) Il.1oTHOCTH pacnpeesieHUs - 3TO NPOU3BOAHASA PYHKIIMU
pacnpeaesaeHust
0) OyHKIMS pacpeeleHUs - 3TO IPOU3BOAHAS IJIOTHOCTH
pacnpezeneHus
¢) OTH BeTUYNHBI HUKAK HE CBS3aHbI
Otser: a

3.19 B dyewm 3akirodaeTcs MpaBHIIO TPEX CUTM?

a) Tpu cpeHEKBaAPAaTUUECKUX OTKIOHEHUS - 3TO JOBEPUTEIIbHBII
WHTEpBaJ JJI1 MATEMAaTUUECKOTO OXUIaHUs

0) BeposiTHOCTDH TOr0, YTO CIy4yaliHAsi BeJIMUMHA IPUMeET
3HAUYeHHUe, OTKJIOHSIOIIEeeCs 0T MATEMATHYECKOT0 0KHIAHNS
00JIbllIe YeM HA TPU CPeAHEKBAAPATHYECKUX OTKJIOHEHHS
NpeHedpe;KkuMo MaJja

¢) Tpu cpenHekBaApaTUIECKUX OTKIOHEHUS - 3TO MAaKCUMaJIbHO

BO3MO’KHOE 3HAYEHHUE CIIy4YallHON BEIUYMHBI
OtgerT: 0

3.20 K kaxomy Ty npu3HaKkoB Bel Ob1 OTHECTH pocT yenoBeka (B cm)?
a) bunapnbrii
0) BemecrBeHHbIii
¢) Kareropuanbuslit
1) IlopsimkoBbIit
OtBer: 6

4 4.1 K xakomy Tumy npusHaka Bbl Obl OTHECTH LIBET IJ1a3 yesioBeka? [IK-1.¥.3
a) bunapnbrii
0) BeniecTBeHHbII
¢) KareropuaabHsli
1) [TopsinkoBbrit
OrtserT: ¢

4.2 Kaxoil 13 moaX0A0B peryisapu3aliy Mo3BOJIsIET OOHYIUTh BEca
JTUHEHHON MOJICITH, TEM CaMbIM TOKa3aTh HCHYKHOCTh TIpHU3HAKA?
a) Jlacco
0) L2
¢) Pumx
1) TuxoHora
OTBeT: a

4.3. MoserT JI1 pelaroiiee 1epeBo BOCCTAaHABINBATh HEJTMHEHHbBIE
3aBUCUMOCTH?

a) lla

0) Her

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIoUIUXCS 3a04HOM (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo
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10.4. Meroauueckue  Marepuainbl,  ONPEACHAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HpOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U IMPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAa4Y€HUE JIEKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOUHOE, CHCTEMHOE,
rIyOOKOe M SICHOE€ H3JIOKEHHE ydeOHOro marepuana. HasHaueHWe COBpPEMEHHOHM JICKIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO HMH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIIHNX
JOCTYIKEHUH HAay4YHOW MBICITH. B ydeOHOM mporiecce JIEKIUs BBITOJIHSIECT METOI0JIOTHICCKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI (YHKIHU. JIEKIHs pacKpblBaeT MOHATHHHBIN arrmapar
KOHKPETHOM 00JsilacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEACTaBICHUE O JUCLUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JTUCIUIIIIMHAMH.

ILranyupyeMbie pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINPEIEISIETCS 1EJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJy4Y€HUE OMBITa TBOPUYECKOUN pabOThl COBMECTHO C MPEIO1aBaTEIEM;

— pa3BuTHEe MNpo(decCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMyIIMpOBKax);

—  TIOJIyY€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSITHH.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana TMpU TPOBEACHUM KOPOTKUX AUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpykTypa IpeoCTaBACHMS JEKIIMOHHOI'0 MaTepHaa:

Jlekuusa coctoUT U3 TPEX OCHOBHBIX 4YacTEW: BCTYIIUTENIBHOM, OCHOBHOM U
3aKIIIOYNTEIIFHOM.

BerynurensHas 4acTh onpenensieT Ha3BaHUe TeMbI, IUIaH U 1enb Jekuud. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH ayJIUTOpHIO. B 9TOI 4yacTH NEKIMHU W3JIaraeTcsi aKkTyalbHOCTD,
OCHOBHAasi UJesl, CBA3b JAHHOM JIEKUMU C MPEAbIIYIIMMHU 3aHSITHSIMHU, €€ OCHOBHBIE BOIPOCHI.
Brenenue 10mKHO OBITH KPATKUM U T1€JICHATTPABICHHBIM.

B ocHOBHOI WacTH JNEKUMU peaTu3yeTcs HayyHOE COJIepKaHUE TEMbI, BCE TIJIABHbIC
y3JIOBBIE BOIIPOCHI, TIPOBOJUTCS BCS CHUCTEMa JOKA3aTelIbCTB C HCIIOJH30BaHHEM Hambojee
EIeCO00Pa3HBIX METOUYECKIX MPUEMOB. Kakblil yueOHBII BOMPOC 3aKaHYMBAETCSI KPATKUMU
BBIBOJIAMH, JIOTHYECKH TIOJIBOJISAIIIUMHU CTYJACHTOB K CIIETYIOIIEMY BOIPOCY JICKITHH.

3akimrounTeIbHas YaCcTh UMEET IeNIbI0 0000IIaTh B KpaTKUX (GOPMYIUPOBKAX OCHOBHBIE
WJIEH JIEKIMHU, TOTHYECKHU 3aBepiias €€ Kak [EJI0OCTHOE TBOPEHHUE.

OTtaenbHbIE BUBI JEKIUHA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJEpPKAHUIO, TaK U
0 CTPYKTYPE.
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11.2. Meroauyeckue yKazaHusl Uil OOYYaIOIMIUXCS TIO0 TPOXOXKICHUIO MPAKTHUECKUX
3aHATHI.

[IpakTHueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM opraHuzanuu y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YYalOUIMMHUCS 110JI PYKOBOJICTBOM ITPETIO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JUCHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACATEITHHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYarOIIMMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLMIUIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOIIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, pacllupeHHe M JAeTajiu3aius 3HAHUW TNpU PelieHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCUHUILIHBI;

— BBIPpA0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0y4eHusl.

TDG6OB8.HI/I}I K OIPOBCACHUIO ITPAKTUYCCKUX 3aHIATHI

HpaKTI/ILIeCKI/Ie 3aHATUA TIPOBOIATCA B KOMIIBIOTCPHOM KJIACCE€ C HCIIOJIB30BAHHUEM
IMIaKETOB IIpOorpamMm paBpaGOTKI/I U OTJIaAKHU IIPOrpaMMHOI0 oOecrieueHus I[I/ICTpI/I6y'TI/IBa
Anaconda.

Anaconda — [uctpubyTtuB Python, mnpenHasHayeHHBIA IS KPYHHOMACIITAOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIMTHKHN W HAyYHBIX BBIYUCICHUH OT KommaHuu Continuum
Analytics. OT1o OecruiaTHbIi, BKJIIOYash KOMMEpPYECKOE HKCIIONb30BAaHUE, M TOTOBBIM K
UCIIOJIb30BAHUIO B Cpeje MpennpusTus AucTpuOytuB Python, koTopeiii oO0beauHsET Bce
KIIFOYECBBIC 6I/I6HI/IOT6KI/I, HCO6XO,ZLI/IMLIC JJIs1 pa6OTBI B o0yract HAayKH O JaHHBIX, MATCMAaTUKHU U
paspabotku. Anaconda yxe Bixiarouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

HpaKTI/I‘IGCKI/IG 3aHATUSA TPCANoIararoT pa60Ty o HWHAUBUAYAJIBHOMY 3aJaHUIO,
CBSI3aHHOMY C pa3pabOTKON U OTJIaAKONH POOOTOTEXHUUECKUX CUCTEM 00pabOTKN HH(POPMALIUH.

[To pesynpTaTaM Ka)XIOro MPAKTHUYECKOTO 3aJaHUsl JOJHKEH OBITh MOJTOTOBJICH OTYET,
coz[epxcamnﬁ HCO6XOJII/IMBIC TCOPCTUYCCKUC CBECACHUA, JINCTUHTH M-IIPpOrpaMMm, IIOCTPOCHHLIC B
MpOIIeCCE€ BBHITIOJIHEHHST paboThl rpaduyeckre 3aBUCUMOCTA W T.M. Kaxapli oT4€T M0JDKEeH
COACPpKAaTh BBIBOJABI II0 HpOI[CJ'IElHHOﬁ pa60Te U CIHHUCOK HCIOJIb3YEMBIX JOIIOJHUTCIIbHBIX
HUCTOYHHKOB.

Kaxcz[oe MPAKTUYCCKOC 3aHATUC 3aBCPIIACTCA CO6CCC)10B3.HI/IGM C IpenoaaBareyieM II0
MPEICTABIIEHHOMY OTUETY C BBEICTABIICHUEM OLIEHKH.

11.3. Meroauueckue yka3aHus Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1a00PAaTOPHBIX
pador.

B xone BeimonHeHus 1a00OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOMU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00yYaromerocs.
Brimonnenne nabopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX pabOT 0O0ydyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
U3Y4YEeHUs] JUCLUIUIMHBI, ONpEeNesiseMoll Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaxX JaHHOW TUCIUILIMHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

—  IOJIy4eHHE HOBOW MH(DOPMAIUH 110 U3y4aeMOW JUCIUILINHE;

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSITEIBHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboOT
JlaboparopHbie pabOTHI, MNPEIYCMOTPCHHBIC B JaHHOM Kypce, BBITOJIHSAIOTCS B

KOMIIBIOTCPHOM KJIaCCE€ Ha IEPCOHAJIBHOM KOMIIBIOTEPE C MCIIOJIB30BaAHUEM IMAKECTOB IIOAACPKKHU

pa3paboTKU U OTJIAJAKH IPOrPaMMHOTO obecrieueHus Ha s3bike Python.

B mpomecce moaroroBku K - nmaboparopHOil  paboTe  HEOOXOAMMO — M3YYHTh
COOTBETCTBYIOIIIME METOJUYCCKUE YKa3aHUS M IMOBTOPUTH JICKIIMOHHBIA MaTepHal, KOTOPBIH
OTHOCHTCS K TeMe paboTBHI.

[lepen HauasoM BBIMOJHEHUS PaOOTHI HEOOXOMUMO CO3AaTh OTACIBHYIO MAaNKy s
CO3/1aBacMbIX B paboTe (HaiJioB U YCTAHOBUTH €€ B CHCTEME KaueCTBE TCKYIICH JIUPCKTOPHH.
[TyTh K JaHHOM TANKe HE TOJKCH COJepKaTh UMEH, HAIMCAHHBIX KUPHIUIUALCH.

B mnpomecce BbimosHEHUS pabOThl TOJYYCHHBIC pE3yJIbTaThl PAcYETOB, JIMCTUHTHU
pa3pabaTbIBaeMbIX MPOrpaMM, CXeMbI M JIpyrue paboune mMarepuaibl JODKHBI COXPAHATHCS Ha
JIMCKE JUTA UX JalbHEHUIIEero NCII0Ib30BaHUs IPH 0(OPMIICHUH OTUETA.

[To oxoHuannu pabOTH HEOOXOAUMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3aIlUTe Ha
CJICAYIOUIEM 3aHSATHH.

Crpykrypa 1 dhopMa oTdera o JaboparopHoil pabore
OTtuéT 0 mabopaTopHOil paboTe NOKEH COACPIKATD:

— ¢aMuIHI0, UMS U OTYECTBO CTYJIEHTA, BHITIOTHUBIIETO paboTy;

— HOMep y4eOHOMH TPpYIIIIBI;

— J1aTy BBITIOJIHEHUS PabOTHI;

— Ha3BaHUeE padoThI;

— 11eJIb pabOoTHI;

— KpaTKyro (GOpMyIUPOBKY 3aJaHus Ha JIAOOPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEJACHHS M (HOPMYIIBI, HCIOIB30BABIIUECS B TIPOIECCE
BBITNIOJTHEHMSI paOOTHI;

— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTJIAKEHHBIE B MPOIIECCE BHITOTHEHUS paOOTHI,

— CXeMBbl, pa3paboTaHHbIE B IPOLIECCE BHIMOJIHEHHS paboThI;

— TIPU UCTIOJIB30BAHUU JTOTIOJTHUTENBHOM JINTEPATYPhI YKa3aTh CCHUIKH M MPUBECTHU CITUCOK
JTUTEPaTYPHI;

— BrIBos1BI 110 paborTe.

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[Ipumep odopmieHUs TUTYJIBHOTO JIUCTa OTYETA MO J1abopaTOpHOIl paboTe MpHUBENEH Ha

caliTe yHUBEPCUTETAa WW.Zuap.ru.

[Ipn odopmnennn oTuéra o JsabopaTOpHOW paboTe HEOOXOJUMO MPHUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Ot1uér 0 Hay4HO-HCCIENOBaTENbCKOM paboTe. CTpyKTypa H
npaBuiIa OPOPMICHHSD.
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ITo xaxxmoit mabopaTopHOl paboOTe MOKEH OBITH MOATOTOBJICH OTYET B OYMaKHOM U B
NIeKTpOHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OYMaKHOM BHUIC C
IPOCTABJICHHBIMH OICHKAMU XPaHATCS Ha Kadenpe, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B TMYHOM KaOMHETE ydallerocsi Ha CaliTe yHUBEPCUTETA.

11.4. Mertoauueckue ykazaHus JUIsl OOyYarONIMXCs MO MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, 00YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENojaBareis, Ho 0e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

Jlns oOydaromuxcsi Mo 3a04HOi (opme 0OydeHHs, CaMOCTOSITEIbHAs PabdOTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
enecooOpa3Hoe IIaHUPOBaHUe pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHHS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT TIOJYYUTh HABBIKH TIOBBINICHHS
Ipo(hecCHOHAIBLHOTO YPOBHS.

MetoauyeckiMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENILHYIO — paboTy
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHIMIOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00YyJaroIIuXCs
10 32049HOU (hopme 0OyIeHUs).

11.5. Mertoauueckue ykKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPENYCMaTpUBAE€T KOHTPOJb KayeCTBA 3HAHHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JTUCIUIUINHBI.

KonTpons kauecTBa 3HaHUI MPOBOAUTCS B (popMe HMHAMBHIYaTBHOTO coOeceI0BaHUs 110
MaTepuady OTIENbHBIX pa3[elioB IJUCLMIUIMHBL, a TAaKKE MPOBEPKH OTUETOB O BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHUMH.

Pe3ynpTaTsl TEKyIero KOHTPOJIs MOTYT YYUTBIBATHCS IIPHU MPOBEACHUN MPOMEKYTOUHON
aTTeCTalUN.

11.6. Metoaudyeckue YKa3aHusa AJisd 06yqa}01unxc;1 N0 MPOXOKACHUIO HpOMe)KYTOQHOﬁ
aTTecraluu.
HpOMe)KYTOLIHaSI aTTeCTanus 06yqa101m/1xc;1 npeaycMaTpuBacT OLICHUBAHUC

MPOMEKYTOUYHBIX M OKOHUATEIBHBIX PE3yJbTATOB 00yUYeHHs 10 AucHuIuinHe. OHa MPOBOJAUTCS B
dbopMme 3K3aMeHa:

DK3aMeH — (bopMa OLICHKHU 3HaHI/II71, MOJIYUCHHBIX 06y‘laIOH_[I/IMC$I B IMPOLIECCEC U3YUYCHHUA
BCEH JUCIHMITIIIMHBI UJIX €€ 4aCTHU, HaBBIKOB CaMOCTOSATEIbHOM pa6OTBI, CIIOCOOHOCTH IMPUMCHATH
UX i PCHICHHUA HNPAKTUYCCKHUX 3a1a4. 9K3aMCH, KakKk TIIpaBWuJIO, IMMPOBOAUTCA B TICPUOS
9K3aMEHAIIMOHHOM CECCHU U 3aBCpIIacTCA aTTeCTAaIlMOHHOM OHeHKOﬁ COTIIUYHO», «XOPOIIO»,
«YOOBJICTBOPHUTCIIBHO», «KHCYAOBJICTBOPHUTCIILHO).

Cucrema OIICHOK IIpH IMPOBEACHHUUN HpOMe)KYTOLIHOﬁ aTTeCTallu OCYHICCTBIIACTCA B

COOTBeTCTBUU ¢ TpeboBanusMu [lonoxeHnit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOHM arrectaruu ctyAeHToB [ YAII, oOyuwarommxcs Mo mporpaMmaM BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOW CHCTEME OIICHKH KadecTBa y4eOHOU paboTh
ctynentoB B 'Y AID».
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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