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AHHOTaUs

Hucuumnuna «CUCTEeMBbl C UCKYCCTBEHHBIM HHTEIUIEKTOM B POOOTOTEXHHKE)» BXOIUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto moarotoBku 15.03.06 «MexaTtpoHrKka W POOOTOTEXHHKA» HANPABICHHOCTH
«n¢ppoBoil MHXUHUPUHT POOOTOTEXHHMUYECKUX KOMIUIEKCOBY». JIMCIMIIIMHA peanusyercs
kadeapoi «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[TK-1 «CnocobeH  y4acTBOBaTh B HAy4HBIX  HCCIEAOBAHUAX  OOBEKTOB
po(heCcCHOHATILHOM 1A TEIILHOCTI

CopepxaHue IUCUUIUIMHBI OXBaThIBAa€T KPYI BOIPOCOB, CBSA3AHHBIX C H3yUYECHUEM
METOJIOB, CIIOCOOOB MOJEJIMPOBAHMSI U BOCHPOM3BEAEHUS C MoMmolpo OBM  oTaenbHbIX
GyHKIMI MHTEJUIEKTYaIbHON JAESITeIbHOCTH YeJIOBEKa, CBA3aHHBIX C PElIeHUEM 3aau B 00JacTH
POOOTOTEXHUKH.

[IpenogaBanrie AMCUMIUIMHBI TpPEayCMaTpUBAeT CleAylomue (QOopMbl OpraHu3aliu
y4eOHOTO0 Tpoliecca: JISKINH, JIA00paTOpHbIe PadOThI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OOmas TpyI0eMKOCTh OCBOSHUS JUCIUILIMHBI COCTaBIsET 5 3aueTHBIX enuHull, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenbto npenoaaBanusi AMCUUILUINHBI SBISETCS 03HAKOMJICHHE CTYJCHTOB C IPUHIUIIAMH,
METOAaMU U MHCTPYMEHTAIbHBIMM CPEACTBAMH MAIIMHHOI'O O0Yy4eHUs, KaK OJHOI'O M3 CaMbIX
HOMYJSIPHBIX M TPOIYKTUBHBIX HANpPaBICHUHA MCKYCCTBEHHOTO HHTEJICKTa, CBSI3aHHOTO C
UCCIICIOBAHUEM U NPUMEHEHHUEM CaMOOOy4aroIMXCsl aJIrOPUTMOB, M3BJICKAIOIMX 3HAHUSA M3
naHHbIX. OOydaroniuecs IOJKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJTOPUTMOB MAIIMHHOTO
00y4yeHHMsl, IOJTYYUTh HEOOXOIUMbIE HABBIKM U MPUMEHEHMs CHUCTEM MAIIMHHOIO O0y4eHUs
IpU PELICHUH 3a/1a4 KiIacCU(UKALUKU, PEerpeccuy, KIacTepu3aluy, acCOUMAINK, YMEHBIICHUS]
pa3sMEepHOCTH.

1.2. JlucumnnuHa BXOAWT B  COCTaB  4YacTH, (opMupyemMoil  y4acTHUKaMHU
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00yUEHHs 1O AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCUUILUIMHBI OO0YYarOLIUICS NOJDKEH 00JIafaTh CIeAYHOIIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKCHHS

Kox u
Kareropus (rpynna) Kon v HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HAaMMEHOBAHHE
KOMITETCHIHT KOMITETCHIIUH
KOMIIETCHIINH
I1K-1 Criocoben I1K-1.3.1 3HaTh MeTOIBI COOpa M aHAJIU3a
y4acTBOBATh B Hay4YHO-TEXHUYECKON MHPOpMAIIIT
HaYYHBIX [TK-1.Y.3 npumeHsTs GU3NKO-MaTEMaTUUECKUN
[Tpodeccuonanbhble
MCCIICIOBAHUSX amnmapar, KOMIIbIOTEPHBIE TEXHOJIOTHH,
KOMIIETEHITHH
00BEKTOB BBIYHUCITUTENbHBIE METO/IbI U TEXHOJIOTUU
MpOPECCHOHAIBHON | UCKYCCTBEHHOT'O MHTEIIJICKTA JUIsl PEIICHUS
JIESITEIbHOCTH HayYHO-TEXHUYECKHX 3aj1au

2. Mecro nucuumianssl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHEEe TPUOOPETEHHBIX 00YJYaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIUTIINH:

— «MukpomnpolieccopHasi TEXHHUKa B MEXaTPOHUKE U pOOOTOTEXHUKEY;

— «lIIporpammHoe oOecrieueHrEe MEXaTPOHHBIX U POOOTOTEXHHUUECKUX CUCTEM»;

— «HpopMaLnOHHbIE TEXHOIOTUI.

3HaHMs, TOJIyY€HHBbIE NpPHU H3YYEHHHM MaTepuana JaHHOM IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— «MoaenupoBaHue U HcCeT0BaHNuE pOOOTOB U POOOTOTEXHUYECKUX CUCTEM»;

- ((YHpaBJ'IeHI/IC pO60TaMI/I u pO60TOTeXHI/I‘{eCKI/IMI/I CUCTEMAMM .

3. OO0BEeM | TPYJOEMKOCTh JUCIIUILTAHBI
Janaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB Yy4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3




Oowan mpyooemKkocma OuCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu 34 34
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIC:

nexiuu (JI), (dac) 34 34

npaktuueckue/cemunapckue 3ansarus (113),

17 17

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 45 45
CamocmosamenvHas paboma, Bcero (dac) 67 67
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

K

IIpumeuanue: xkanaumaTCKuil sK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenpl, TeMBI TUCITATIIIMHEI Tesamn | 113 (C3) AP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7

Pazpnen 1. Ilonstue «cKycCTBEHHBIM
UHTEIUIeKT». O0IacTh IPUMEHEHHS TEXHOJIOTHMA 4 2 2 10
MCKYCCTBEHHOT'O MHTEIIJICKTA.

Paznen 2. Ilonarue «MammHHOe 00ydeHUE.
MamrHHoe 00y4YeHHe U UCKYCCTBEHHBIN 6 2 2 10
MHTEJUIEKT. Buibl MalmmHHOTO 00YUYEeHMS.

Paznen 3. OcHOBHBIE ATANlbl MAIIMHHOTO
0o0y4YeHHsI, UX Ha3HAUYE€HNE U OCHOBHEIC 6 3 3 10
0Cc0O0eHHOCTH. Moienn MallluHHOTO O0YYeHHUSI

Paznen 4. Peanuzanust anropuTMOB MallIMHHOTO
o0yuenus Ha Python. Moaymu NumPy, Pandas, 6 2 2 17
MatPlotLib, Scikit-Learn

Paznen 5. [Ipeno6paboTka TaHHBIX B CUCTEMAX

6 4 4 10
MaITUHHOTO OOYYEHHSI.
Pazpnen 6. [lpumeHenne KOHBEHEPOB s
ONTHUMM3ALMK TOTOKOB onepanuii. Hactpoiika
MAaIIMHHO-00y4aeMBbIX MOJIENIel METOIOM 6 4 4 10
CETOYHOTO MOUCKA.
Oco0eHHOCTH peanu3aluy Mojiese
PErPEeCCHOHHOTO U KJIACTEPHOTO aHAJIM3a.
HWroro B cemectpe: 34 17 17 67
Hroro 34 17 17 0 67

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yiei
pohecCuOHATBEHON e TeNIbHOCTbIO.




4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.
Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pa3zgen 1 [Tonstue «VckyccTBeHHbIN HHTEIUIEKT». OOIacCTh MPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOT0 MHTEJUIEKTA. MicTOpus pa3BUTHS
TEXHOJIOTHI HCKYCCTBEHHOT0 MHTeJUIeKTa. HanpaBnenus
Pa3BUTHS UCKYCCTBEHHOTO MHTEIUIEKTa. KittoueBble 0COOEHHOCTH
€CTeCTBEHHOT0 MHTeIuIekTa. CBoiicTBa ci1abopopMann30BaHHBIX
3a1a4. OMNupudeckuil rect ThropuHra s OLEHKU
HCKYCCTBEHHOI'O MHTEIIJIEKTa. VIHTeIeKTyanbHbIe
UH(POPMALIMOHHBIE CUCTEMBI. AJITOPUTMBI KaK (popMaTr3amus
3HaHUU 00 00paboTKe JaHHBIX. KJIACC UHTEIEKTYalIbHbIX 3a]1a4.
O06paboTKa TaHHBIX U 00pabOTKa 3HAHUN

Paznen 2 [Tonstue «MamunHOE 00yueHHne». MamunHHoe 00ydyeHue u
MCKYCCTBEHHBIM UHTEIIJICKT.
Tpu BUJa MAIIMHHOTO OOYYECHHUS:

— oOyuenue ¢ yuntesneMm. OCHOBHBIE pelllaeMble 3a/1a4H.
O6nactu npumenenus. [Iporno3upoBanre Ha OCHOBE 0OYUYECHHUSI C
yuureneM. 3aj1ada Kiraccu(puKaIuy - paclio3HaBaHUE METOK
KJIacCOB. 3aj/laya perpeccuu - rnpeackazaHue 3Ha4eHun
HEMPEPBIBHOW LIEJIEBON IEPEMEHHOM;

— o0yuenue ¢ noakperieHneM. OCHOBHBIE pelraeMbie
3amaun. O6nactu npuMeHeHus. Penienre nHTepakTUBHBIX 3a]1a4
Ha OCHOBE O0YYEHHS C MMOAKPEITICHUEM;

— oOyuenue 0e3 yuutensi. OCHOBHBIC pelIacMbI€ 3a/1a4H.
O6nactu npuMenenusi. OOHapy)eHHE CKPBITHIX CTPYKTYP MPU
MOMOIIHM 00y4deHHsI 0e3 yuuTens. BeIsBIeHUE MOATPYII IPH
MOMOIIH Kinactepu3aiui. CHIKEHUE pa3MEPHOCTHU IS «CXKATUs
JTAHHBIX))

Paznen 3 OCHOBHBIE 3TaIbl MAIIMHHOTO OOYYECHHUS, X Ha3HAYCHHUE U
OCHOBHBIE OCOOEHHOCTHU:

— npeaBapuTeiabHas 00paboTKa JaHHBIX B CHCTEMAaX
MammHHoro ooy4yenus. Haznauenne. OCHOBHbIE OCOOCHHOCTH;
— artan «O0yueHue» B cucTeMax MallMHHOTO 00y4eHusl.
[TpuHIMIBI POPMHUPOBAHUS TPEHUPOBOYHOTO HAOOPA JAHHBIX.
Vcrionp30BaHue MEPeKPECTHOMN MMPOBEPKHU.

['nneprnapaMeTpudeckas ONTUMHU3ALMNS;

— 93Tall OLIEHKH 000011aro1eii criocoOHOCTH B CUCTEMAax
ManmmHHOro 00yuenus. [TloHsTust TouHocTH (Precision) u
BEPHOCTH (accuracy) pyHKIMOHUPOBAHUS MOJIETIEH.

OcobeHHOCTH BBIOOpa ONTUMAIBHOM MOJENM MAIIUHHOIO
oOyuenust. TumoBast 3aBUCHMOCTh MEXKAY CIOXHOCTHIO MOJIEINH]
MAaIIMHHOTO O0Yy4eHHus: M oueHKoi e€ s¢pdexktuBHOCTH. TUMNOBas]
3aBUCUMOCTh OLEHKH A(PQPEKTUBHOCTH MOJeNeH MammHHOTO
o0y4yeHHsI OT pa3Mepa 00ydarolIel Mmocae10BaTeIbHOCTH.

dopmanbHas TOCTAaHOBKA 3379l MAIlIMHHOTO 00y4JeHUs

Pazpnen 4 Peanuzanus anroputma oOyueHus nepcentpoHa Ha Python.
Moaymun NumPy, Pandas, MatPlotLib, Scikit-Learn.
Ctpoenue u QyHKIIMH OMOJIOTUYECKOTO HEWPOHA.
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Peanuzamnus nepuentpona Ha Python ¢ ncnonszoBannem scikit-
learn. TpeHupoBka mepcenTpoHa.

AnantuHbiid muHelHbii HelipoH (ADALINE). TpenupoBka
ADALINE meronamy nakeTHOTro 1 CTOXaCTUYECKOTO
IpaleHTHOro cnycka. JluHamuueckoe o0y4deHue.

Mopeinb 10rucTUYeCKOr perpeccun. TpeHupoBKa
JIOTUCTUYECKON perpeccuoHHoM Mojenu B scikit-learn. Pemenne
POOJIEeMBI Tepeo0yUeHUs TIPH MOMOIIH PETYIISIPU3AIIHAH.

Merton onopabix BekTopoB (SVM). Kiaccudukamms ¢
MaKCHUMaJIbHBIM 3330POM U C MATKHM 3a30poM Ha ocHoBe SVM.
Pelienue HenMHENHBIX 3a7a4 siACPHBIM METOA0M SVM.

Mojenu MalmmmHHOTO 00YYEHHUS HAa OCHOBE JICPEBHEB
pemenuii. O0bsICHEHUE pe3yabTaToB 00ydeHus. CirydaifHbIi Jiec.

Moens MallTMHHOTO 00Yy4eHusT Ha OCHOBE K OJTrKaiimx
cocelen.

Hausnbriii baitecoBckuii kiaccupukarop.

Pa3gen 5

[TpenobpaboTka maHHBIX. Pemenne mpoOiemMsl MPOMYIICHHBIX|
naHHbIx. OO6paboTka KaTeropuaibHbIX JaHHBIX. Pa30uBka Habopa
JaHHBIX HA TPEHHUPOBOYHOE M TECTOBOE IIOJMHOKECTBA.
[IpuBenenve mNpU3HAKOB K oOauHAKoOBOM 1mkaie. Otbop
colepXKaTelnbHbIX  mpu3HakoB.  OmpeneneHue  BaKHOCTH]
MIPU3HAKOB.

CxxaTHe JaHHBIX ITyTeM CHIDKEHHS pasMepHocTH. CHIKEHHE
pa3MepHOCTH 0e3 yuuTessi Ha OCHOBE aHAJIM3a IIIaBHBIX
KOMIOHEeHT. CykaTue TaHHBIX C YIUTEIEeM IIyTeM JIMHEHHOTO
JTUCKPUMHUHAHTHOTO aHalu3a. SIIepHbII METO/ aHaIn3a TIaBHbIX
KOMITOHEHT JIJIS HeJTMHEWHBIX OTOOPaKCHHM.

Pazpgea 6.

OnTumu3zanus NOTOKOB ONlEpalvi IIPU MOMOIIY KOHBEHEPOB.
ToHkast HacTpoliKa MalIMHHO-00y4aeMbIX MOJIETIE METOI0M
CETOYHOTO MTOMCKA.

IIporao3upoBaHre 3Ha4E€HHUI HENPEPBIBHOW LIETIEBON
IIEPEMEHHOI Ha OCHOBE PErPECCHOHHOIO aHAJIM3a.

Pabora ¢ HeMapKUpOBaHHBIMU JTaHHBIMHU - KJIACTEPHBIH
aHaJIN3.

TpeHnpoBKa UCKYCCTBEHHBIX HEHPOHHBIX CETEN AJIs
pacro3HaBaHUs U300paKEHUN.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEEHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATHN 3aHATUN (gac) NOJATOTOBKH, |INUCLUI
(gac) JIUHBI
Cemectp 7
1 | Pa3pabotka moaenu rpynmnoBas 2 2 1

JIMHEUHOT'O
AJAIITUBHOI'O




HelpoHa
(ADALINE) na
OCHOBE 0a30BOro
KJIacca MepcenTpoHa

Knaccudukanms Ha rpynmnoBas
OCHOBE
MepCenTPOHHON
MOJIEIIH C
HCIIOJIb30BaHHEM
oubmuorexu Scikit-
learn

Knaccugukarus nHa rpymnmnoBas
OCHOBE MOJIETIHU
JIOTUCTUYECKOM
perpeccum ¢
HCIIOJIb30BaHHEM
ouobmmnorexu Scikit-
learn

Knaccudukanus rpyIIoBas
METOJIOM OIOPHBIX
BEKTOPOB C
HCIIOJIb30BaHUEM
ouobmmnorexu Scikit-
learn

Knaccudukanmst rpynmnoBas
JIMHEHHO
pa3eTuMBbIX
00BEKTOB (TpU
MIPU3HAKa, YEThIPEe
KJ1acca) ¢
HCIIOJIb30BaHHEM
oubmmorexu Scikit-
learn

Knaccugukanus rpynmnoBas
JIMHEWHO
HEepa3IeTUMBIX
0OBEKTOB C
HCIIOJIb30BaHHEM
oubmmnorexu Scikit-
learn

Bcero

17

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTH ITPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

No

/o

HaumenoBanme nabopaTopHbix paboT

TpynoemMKkocTs,
(dac)

N3 Hux
MIPAaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp 7

8




KIIACCUDUKALINSA C .
WICITOJIb30BAHUEM TTEPCEINITPOHHOI
MOJIEJIN

1. Ilpu nomoum Qpynkiuun make blobs ()
u3 monyinsa sklearn.datasets (cm.
[IpUMep HUXKE) CTEeHEPUPOBATh UCXOIHBIE
JaHHBIE IS 33a4M KJIacCHu(pUKauu:

- MAaTpULly IPU3HAKOB, COAEPKALIYIO 10
nBa npusHaka 1t 500 npumepos;

- MACCHB LIEJIEBBIX METOK,
IIPEACTABIISIIONIUI JBa KJlacca.
[TocTpouts rpaduk, oToOpakaronIuit
pacnpeziesieHue KiIaccoB B IPOCTPAHCTBE
MIPU3HAKOB.
BriBecTr Ha nevars:

- Pa3MEpHOCTH MaCCHUBOB IIPHU3HAKOB U
LIEJIEBBIX METOK;

- MACCHB YHHKAJIbHBIX METOK KJIACCOB.

2. BeimonHuTsk pasaeneHue Habopa JaHHBIX
Ha TPEHUPOBOYHBINA U TECTOBBI HAOOPHI.
BriBecTu Ha neyaTth pa3MepHOCTHU
ITOJIyYEHHBIX MAaCCHUBOB.

3. BeImomHuTh MacmTabupoBaHKUE MIPU3HAKOB.

4. Pemntsh 3a/1a4y KJI1acCUPUKAIIH C
HCI0JIb30BAaHNUEM NEePCENTPOHHOM MOJEIIN.

5. IlpoBeputh paboTy Kiaccudukaropa Ha
TECTOBBIX JIaHHBIX.
OnpenenuTts U BEIBECTH HA TI€YATH!

- YUCJIO HEBEPHO KJIacCU(UIIMPOBAHHBIX
00pa3oB;

- cpefHue OmMOKY KiaccuUKaIuy Ha
TPEHUPOBOUYHBIX U TECTOBBIX JIaHHBIX;

- "BEpHOCTH" KJIaCCU(UKALINU.

6. [TocTpouts rpaduk obmacTu peneHuit mpu
NOMOIIM (PYHKLIUU

plot decision_regions u3 MOAYIA
Useful Functions

# TEHEPATOP [JAHHEBIX IJIAd
KIIACCUSUKALTUN

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=l,

1-4




cluster_std=2.8)

KITACCUOUKALINA C
NCIIOJIbB3BOBAHMEM MOJAEJIN
JIOTUICTUYECKOM PETPECCUU

1. IIpn nomoum ¢pyskunu make blobs ()
u3 Moayns sklearn.datasets (cm.
IIPUMEP HUXKE) CTEHEPUPOBATh UCXOAHbBIE
JaHHbIE JJIS 33]]a4d KJIacCU(pUKALUU:

- MaTpHUIly IPU3HAKOB, COAEPIKALLYIO T10
nBa npusHaka s 500 npumepos;

- MacCuB LIEJIEBBIX METOK,
MIpeICTaBJISAIONINI 1Ba Kiacca.
[ToctpouTts rpaduk, oToOpaXkaromuit
pacnpezesieHue KJIaccoB B IPOCTPAHCTBE
MIPU3HAKOB.
BriBecTu Ha nevats:

- pa3MEpHOCTH MacCUBOB ITPU3HAKOB U
L[EIEBBIX METOK;

- MacCUB YHUKAQJIbHBIX METOK KJIacCOB.

2. BeImoTHUTE pa3jieneHue Habopa JaHHbBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTr Ha nevaTth pa3MEPHOCTH
MOJIyYEHHBIX MaCCHUBOB.

3. BeImmosiHUTE MaCH_ITa6I/Ip0BaHI/Ie IIPU3HAKOB.

4. Pemnts 3a/1a4y KIacCUPUKALIMU C
HCII0JIb30BAHUEM MOJIENH JIOTHCTHYECKOi
perpeccun.

5. [IpoBeputh paboTy kiaccupukaropa Ha
TECTOBBIX JaHHBIX.
OmnpenenuTth U BHIBECTH HA TEYaTh:

- YICJIO HEBEPHO KJIacCU(ULIMPOBAHHBIX
00pa3oB;

- cpefHue OMUOKY KiaccupuKaIuy Ha
TPEHUPOBOYHBIX U TECTOBBIX JIAHHBIX;

- "BEpPHOCTH" KJIaCCU(UKALINU;

- BEPOSITHOCTH MPUHAATIEKHOCTH K
pasznmuuHbIM KJaccam oopasmos Ne 10, 20, 100

TECTOBOM BHIOOPKH.

6. ITocTpouts rpaduk 06IaCTH pEeLICHUN TpU
MTOMOUIN (PYHKIIMH
plot _decision_ regions

u3 moaynst Useful Functions

# TEHEPATOP JAHHBIX IJIA
KJIIACCUSHUKALINNA

0.5

0.5

2-6
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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)

KITACCUDOUKALINA C
NCIIOJIbB3OBAHUEM METO/JIA
OITIOPHBIX BEKTOPOB

1. Ilpu nomoum Gpynkiun make blobs ()
n3 monyinsa sklearn.datasets (cm.
[IpUMep HUXKE) CTEeHEPUPOBATH UCXOIHBIE
JTaHHBIE IS 33a4M KJIacCH(pHUKanu:

- MAaTpULly IPU3HAKOB, COAEPKALLYIO 1O
nBa npusHaka 111 500 npumepos;

- MACcCHB LIEJIEBBIX METOK,
IIPEACTABIISIIOLIMI JBa KJlacca.
[TocTpouts rpaduk, oToOpakaronui
pacnpeziesieHre KjIaccoB B IPOCTPAHCTBE
MIPU3HAKOB.
BriBecTu Ha nevars:

- Pa3MEPHOCTH MAaCCHUBOB IIPU3HAKOB U
LIEJIEBBIX METOK;

- MACCHB YHHKAJIbHBIX METOK KJIACCOB.

2. BeinonHuTsk pasaeneHue Habopa JaHHBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPBHI.
BeiBecTH Ha neyaTs pa3MEpHOCTH
ITOJIyYEHHBIX MaCCHUBOB.

3. BemonaHuThs MacitabupoBaHue MPU3HAKOB.

4. PemuTs 3a1auy KiaccuuKalum ¢
UCIIOJIb30BAHUEM METO/a ONMOPHBIX
BEKTOPOB.

5. [IpoBepuTth padoTy Ki1accudukaropa Ha
TECTOBBIX JIAHHBIX.
OnpenenuTh U BEIBECTH Ha TICYATh:

- YUCII0O HEBEPHO KJIacCU(UIIMPOBAHHBIX
00pa3os;

- CpellHue OMMOKHU KIaccu(PUKAIUU Ha
TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;

- "BEpHOCTH" KIIacCU(UKALINY;

6. ITocTpouts rpaduk 006JaCTH peLIeHUH pu
MOMOUIN (PYHKIIMH

plot decision regions u3 Moayis
Useful Functions

0.5

0.5

2-6
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# TEHEPATOP IAHHHX IJId
KIJIIACCUOVKATINI

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 17 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJarouIuxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe /.
Tabmmua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 30 30
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Homamnee 3aganue (/13)
KontposbHble pabotsl 3a04HKHKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 17 17
atrectauuu (I1A)
Bcero: 67 67

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUSHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3/IaHUI MPHUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KomuectBo sx3eMIutsipo

Hlnp/ bubnuorpaduueckas ccpiika B Oubmorexe

URL anpec (KpoMe 2IIEKTPOHHBIX
9K3EMIUIIPOB)
YK Pamka Cebacthsin, Mupmxanunu Baxua. Python u
681.3.07 MaIllMHHOE O0y4YeHHe: MallIMHHOE U TITy0oKoe

obyuenue ¢ ucnosnb3oBanueM Python, scikit-learn u
TensorFlow 2, 3-e uzn. Iep. ¢ anrn. — CII0.:

12




«JInamextukan, 2020. — 848 c.

YK: Kepon Openben. [IpukinagHoe MammHHOE 00y4YeHHE

681.3.07 ¢ nomonsio Scikit-Learn, Keras u TensorFlow:
KOHIEMIUH, UHCTPYMEHTBI U TEXHUKU JI CO3AaHUS
HMHTEJUIEKTYalIbHBIX CUCTEM, 2-¢ u3l.: Llep. ¢ aHrI.—
CII6.: OO0 «/lnamextukay, 2020.—1040 c.

YK 004.43 | I1nac /. Bannep. Python mis cinoxHbIX 3amay:

137 HayKa O JJaHHBIX ¥ MamuHHOE 00yuenwue. — CIIO.:
[Tutep, 2018. — 576 c.

YK Joxomm ITpatuk. IckyccTBEHHBI UHTEIUIEKT C

681.3.07 npumepamu Ha Python.: Tlep. ¢
auri. - CI16.: OO0 "JImanextuka", 2019. —448 c.

ISBN Anapeac Mrosnep, Capa ['Buno. Beenenue B

978-5- MaIMHHOE 00yYeHHE C MOMOIIbI0 python.

9908910-8-1 | PykoBoAaCTBO AJisi CHEIHAIMCTOB 1O paboTe ¢
nanaeiMH. — M.: U1 «I"eBuccra», 2017. — 393 c.

YK JIyuc Ilenpo Kosnwvo, Buimu Puuapr. [Toctpoenue

0004.438 CHCTEeM MalIMHHOTro 00y4eHus Ha si3bike Python. 2-e
n3nanue/ nep. ¢ annt. CouakuH ALA. — M.: IMK
IIpecc, 2016. — 302 c.

YK Onbon Kpuc. MamunHoe o0yueHue ¢

681.3.07 ucnons3zoBanueMm Python. Coopauk penentos: Ilep. ¢
anra. — CI16.: BXB-Ilerepbypr, 2019. — 384 c.:
WL

YK 004.62 | Cunen [3Bu, Melicman ApHo, Anu Moxamen.

Ocuossl Data Science u Big Data. Python u Hayku o
nannabix. — CII6.: [Turep, 2017. — 336 c.

Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETH

7. TlepeyeHb AIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
AJIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
«IHTEpHET», HEOOXOMUMBIX JUISI OCBOCHUS JUCIMILIMHBI

npuBeieH B Tabmuie 9.

Tabmuma 9

- HepequL QJICKTPOHHBIX O6pa3OBaTeJ'IBHBIX pecypcoB I/IH(I)OpMaI_[I/IOHHO'

TEJICKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec

HaunmenoBauue

http://www.machinelearning.ru/wiki/i

ndex.php?title=3arnaBHasi_ctpaHuiia

[TpodeccronanbHbIi HHOOPMAITMOHHO-aHATUTHYECKHHA
pecypc, MOCBSIIEHHbBIN MallMHHOMY 00y4Y€HHUIO,

paciio3HaBaHHuIoO 06pa3OB 1 UHTCIJICKTYAaJIbHOMY
AHAJIN3Yy JAHHBIX

http://python.org

OdunmansHbIi caiit s3pika Python

https://www.anaconda.com/download/

Anaconda - uctpubyrtus Python,

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI
13



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/

8.1. [lepeyenbp mTpOrpaMMHOr0 oOOECHEeueHHs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUN
00pa30BaTeNLHOTrO Mpolecca MO AUCHUIIINHE.
[lepedeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 Hepequb I/IH(bOpMaHI/IOHHO-CHpaBO‘lHHX CI/ICTeM,I/ICHOJ'Ib?;yeMBIX IIpu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE
[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
tabnuie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOMMOCTH )
1 JleximoHHas ayIuTOpUs Bb.M. 21-21
2 | KoMIbrOTepHBIH Kitace b.M. 31-04

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OICHOYHBIX CpPEACTB JIsi TPOBENEHHUS IMPOMEKYTOYHOH aTTeCTalluu
oOyyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOHN aTTeCTAIluN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
ITpuMepHBIii IepedeHb BOMPOCOB JUIsl TECTOB.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI O0OYYaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas puBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

5-0aiubHas mKana
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

«OTIIMYHO»
(Ga4TCHO»

MaTCpHral;

ACATCIIBHOCTBIO HAIIPABJICHUA

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASACh HA 3HAHMS OCHOBHOM M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,
TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH'—IeCKOﬁ

— YMCJI0 00OCHOBBIBAET U APTYMCHTUPYET BEIABUTI'a€MBIC UM HUJICH;

— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.

(XOPOLIO»
(Ga4uTCHO»

JUTEPaTypPhL;
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTENH;

HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE ITOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

— 00y4Jaromuiicst TBEpPI0 YCBOMII IPOTPaAMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUSA OCHOBHOM

— YBA3BIBACT YCBOCHHBLIC 3HAHHA C HpaKTI/I‘{eCKOfI ACATCIIBHOCTBIO

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

JUTEPaATYpPhL;
— JIOIIyCKAeT HeCYIECTBEHHbIE OLIMOKN U HETOUHOCTH;

HAIPaBIICHUS;
— cnabo apryMeHTHUPYET HaYyUHbIE MTOJIO0KEHNUS,

— O6yanOHlHﬁCH YCBOUII TOJIBKO OCHOBHOM HpOI’paMMHHﬁ MarTrepuall,
o CymecCTBYy H3JIarac€T €ro, OIUpasAChb HAa 3HAHUA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHUA B IMPAKTHYCCKOM IMPUMCHCHUHN 3HAHWUH

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTUYHO BIAJCET CUCTEMON CIIELIMAIM3UPOBAHHBIX ITOHATUH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

MarepHana;
pPAacCMOTPEHHH TPOOIEM B KOHKPETHOM HaIPaBICHHH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

—O6yanOHlHﬁCH HC YCBOUII 3HAYUTEIILHON 4YacTu IIporpaMmMHOIo
— J0IIyCKaeT CYIICCTBCHHBIC OImMOKU u HCTOYHOCTH Ipu

— UCHBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IIPUMCHCHUN 3HaHHI>'I;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocsr muist sx3amMena npecraBieHsl B Tabnuie 15.

Tab6nuia 15 — Borpocs! fy1st 9x3aMeHa

Ne Kon
ITepeueHs BONpPOCOB I SK3aMEHA
n/n MHAMKATOpa
1 1. Tlonsatue «MckyccTBeHHBIM uHTEUIEKT». TexHonoruu, kortopeie | I1K-1.3.1

MPUHATO OTHOCUTD K TEXHOJIOTHUAM HCKYCCTBCHHOT'O HHTCJIJICKTA.
2. HHTGJ’IJ’IGKTyaHI)HI)IG 3aJa4d U UX OTIIMYUTCIIbHBIC OCOOCHHOCTH.

3. OyHKIMM HMHTEIJIEKTa 4YeJIOBeKa. XapaKTepHble 4YepThl M CBOWCTBA
€CTECTBEHHOI'0 MHTEJUIEKTA. MBIIUIEHUE. 3a/1a4H, PEIIEHHE KOTOPBIX
CBA3aHO C UHTEIUICKTYAJIbHOU EATEIBbHOCTBIO.

4. TloBeneHyeckas TPAaKTOBKA MHTEJUIEKTA U IJIaH UMUTAI[MN WHTEIJIEKTa
A. TeropuHra.

5. Ilonsarusa «/anubie» u «3HaHusA». OOpaboTKa JaHHBIX B YCIOBHUSAX
CYIIECTBEHHOM ampHOpPHOW HEMOJHOTHl 3HAHUH 00 a’aropuTMax
MoJIydeHus: TpeOyeMoro pe3ysbTara.
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6. OOGnactT TpPUMEHEHUsS WCKYCCTBEHHOTO WHTe/iekTa. (CBoiCTBa
cimabodopMalIi30BaHHBIX 3a/1a4.

7. OCHOBHBIE 3Talbl HICTOPUU PA3BUTHS CUCTEM UCKYCCTBEHHOI'O
nHresiekra. llossnenue repmuna «VICKyCCTBEHHBIM HHTEIUIEKT.
J1Ba HanpaBjIeHMs pa3BUTHs HCKYCCTBEHHOT'O MHTEIUIEKTA.
8. Ilonstue «MamuHHOoe oOyueHHE». Tpu COCTaBISAIOMIME MAIIMHHOTO
o0yuyeHus. MammHHOe 00y4eHUe U UCKYCCTBEHHbIN HHTEIIEKT.

9. OcHOBHBIE BU/IbI MAIIMHHOTO O0YYCHHUS.

10. Ob6yuenue c¢ yuuteneM. OCHOBHbIC pemiaemble 3amgaun. OOmacTu
MIPUMCHCHHSI.

11. Ob6yuenue 6e3 yumrtens. OcCHOBHbIE pemraembie 3amadd. OO0nacTu
MIPUMCHCHHSI.

12. O6yuenne c mnoakperuieHHeM. OCHOBHBIE peLIaeMble 3aJauu.
O06sacTi npUMEHEHUs.

13. OcHOBHBIE 3Talbl MAIIUHHOTO O0YYCHHS, UX HA3HAUCHHE U OCHOBHBIC
0COOEHHOCTH.

14. TlpenBaputenbHas o0pabOTKa JaHHBIX B CHCTEMax MAaIIMHHOTO
o0yuyenus. Hasnauenune. OCHOBHBIE OCOOCHHOCTH.

15. Dran «O0ydeHue» B cHCTeMaxX MAalIMHHOTO oOy4eHwus. [IpuHIMTIBI
(dbopMHpOBaHUs TPEHUPOBOYHOro Habopa JaHHBIX. lcmonb3oBaHue
IepeKkpECTHOMN npoBepky. ['unepnapamerpuyeckast ONTUMHU3ALM.

16. Dram oreHKH 0000MIAIOIEH CIIOCOOHOCTH B CUCTEMAX MAIIMHHOIO
o0yuenus. [TousaTus Tounoctu (Precision) u Bepaoctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJICIICH.

17. OcobenHocTH BHIOOPA ONTUMAJIBHON MOJIENIN MAIIMHHOTO O0yYEeHHUSI.

18. TumoBast 3aBUCHUMOCTb MEXIY CJIOXKHOCTbIO MOJENIU MAIIUMHHOTO
o0OyueHus U OLEeHKOH e€ 3 (HEeKTUBHOCTH.

19. TumnoBast 3aBUCHMOCTB OLIEHKH 3(p(PEeKTUBHOCTU MOJieNeil MallIMHHOTO
o0y4eHus OT pazMepa 00ydJaromel mocie10BaTeIbHOCTH.

20. Crpoenue u GpyHKIUU OMOTOTHUECKOT0 HEeHpoHa.
21. Tlepcenrpon PozenOmara. [IpaBuio o0y4eHHs ITepCenTPOHA.

22. AnanTuBHBIA JUHEWHBbIM HeilpoH. OOyueHHEe MeTOJO0M MaKEeTHOTO
IPaJIEHTHOTO CITyCKa.

23. AnanTuBHBIN TUHEHHBIH HeilpoH. OOyueHre METoa0M
CTOXACTUYECKOT0 IPaJMEHTHOTO CIycKa. MUHHU-TIaKeTHOE 00y4YeHHUe.

24. bubnuoreka mamuHHOro 00yuenus Scikit-learn. Permraembie 3amaun.
Peanuzyembie METOIBI.

25. Moens JIOTHCTHYECKOM perpeccHu U e€ o0ydeHHe.

26. Pemenue npoOGiieMbl nepeoOydeHHs METOAOM peryispuzanuu. L2-
perymnsapu3anus.

27. Meton ONOpHBIX BEKTOPOB M €ro HCIOJb30BaHUE B 3aJadyax
kinaccudukanuu. Knaccuduxanus ¢ MArKUM 3a30pOM.

[K-1.¥.3
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28. Monuens knaccudukaTopa Ha OCHOBE JIepeBa pelIcHUH.
29. Kinaccugukarop Ha ocHOBe K Ommkaiimx cocenieit.

30. HauBHbI# OaiieCOBCKUN KJIacCU(PUKATOP.

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

No /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIJAaHOM HE IPESYCMOTPEHO

[lepeyenp TeMm [UIi KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwmie 18.
Tabmuua 18 — [IpumepHBbIii TepedeHb BOIIPOCOB ISl TECTOB

No . Kon
[IpumepHBIii nepeueHb BOIPOCOB ISl TECTOB
/1 WHJUKATOpa
1 1. Tlonsatue «McKkyccTBeHHBI UWHTEIIEKT». TexHonoruu, koropelie | [1K-1.3.1

IMPHUHATO OTHOCUTD K TCXHOJOTHUAM HCKYCCTBCHHOI'O MHTCJIJICKTA.
2. I/IHTeJ'IJ'IeKTyaHBHBIC 3aJa4d 1 UX OTJINYUTCIIBHBIC 0COOEHHOCTH.

3. OyHKIMHM WMHTEIUICKTa 4YeJIOBEKa. XapaKTepHbIE YEepPThl U CBOMCTBA
€CTECTBEHHOI'0 MHTEIIEKTa. MplluieHne. 3aaauu, peleHue KOTOpbIX
CBSI3aHO C MHTEJUIEKTYaJIbHON NEATEIbHOCTBIO.

4. TloBeneHyeckasi TPAaKTOBKA MHTEJUIEKTA U IJIaH UMHUTAI[UM UHTEJJIEKTa
A. TrropuHra.

5. Tlonsarus «/lannabie» u «3HaHUsS». OOpabOTKAa JAHHBIX B YCIOBHSX
CYIIIECTBEHHOW aNpUOPHON HEMOJHOTHl 3HAHUNW 00 anropuTMax
MOJIy4eHusi TpeOyeMoro pe3yabTarta.

6. OGmacTi mTpUMEHEHUs WCKYCCTBEHHOTO WHTeiUiekTa. (CBoMCTBa
cnabodopMalIi30BaHHBIX 3a/1a4.

7. OCHOBHBIE 3Tallbl UCTOPUHU PA3BUTHUS CUCTEM UCKYCCTBEHHOIO
nHreiuiekra. [lossiaenune repmuna «VICKyCcCTBEHHBIM UHTEIIEKT.
JIBa HampaBJIeHUS Pa3BUTHS UCKYCCTBEHHOI'O MHTEJUICKTA.
8. Ilonsatue «MamuHHoe oOyueHHe». Tpu COCTaBIAIOMIME MAIIMHHOTO
oOyueHus. MammHHOe 00y4eHHEe U UCKYCCTBEHHBIN MHTEIIEKT.

9. OcHOBHEIE BUAbBI MAlIMHHOTO O6y‘{CHI/I}I.

10. OGyuenne c yumrenem. OCHOBHBIE pemaemble 3amaun. OOmactu
PUMEHEHHUSL.

11. O6yuyenune Oe3 yuutens. OcHOBHbIe pemaeMble 3aaauu. OOnactu
MIPUMEHEHHUS.

12. Ob6yuenne c¢ mnonkpersieaneM. (OCHOBHBIE pelIaeMble  3aJadi.
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OO6macTu MpUMEHEHHS.

13. OcHoOBHBIE ATAIbl MAIIMHHOTO O0yYEHUS, X HA3HAYCHUE U OCHOBHBIC
0COOEHHOCTH.

14. TlpenBaputenbHas o00paboTKa JaHHBIX B CHCTEMax MAIIMHHOTO
o0yuenus. Hasnauenue. OCHOBHbIE OCOOEHHOCTH.

15. Oran «OOydeHue» B cucTeMaxX MAalUIMHHOTO oOy4eHus. [IpuHUIMTIBI
(bopMHpOBaHUS TPEHUPOBOUHOro Habopa JaHHBIX. lcnoib3oBaHue
MEPEKPECTHOM MTPOBEPKU. | nnepnapamerpuyeckass ONTUMHU3ALIMS.

16. Dram orneHKH 0000arOEd cCIOCOOHOCTA B CUCTEMAX MAIIMHHOTO
o0yuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(YHKITMOHUPOBAHMS MOJICIICH.

2 17. OcobGenHocTu BIOOpa ONTUMAIBHON MOAEM MauHHOro o0ydyeHus. | [IK-1.Y.3

18. TumnoBasi 3aBHUCHMOCTb MEXIY CIIOKHOCTHIO MOJCIHA MAITUHHOTO
oOyueHus U OLeHKoH e€ 3 (HEeKTUBHOCTH.

19. TumnoBast 3aBHCUMOCTH OLIEHKH 3(p(PEeKTHUBHOCTH MOJIeNei MAIIIMHHOTO
00yd4eHHsI OT pa3zMepa 00yJaroIei MOCIea0BaTEIbHOCTH.

20. Crpoenwue u GyHKIUU OMOJIOTHYECKOTO HEHpOHA.
21. Tlepcentpon Poszenbmnara. [IpaBuno o0ydeHus nepcenTpoHa.

22. ApanTuBHBIA JUHEWHBIM HeipoH. OOydeHHME METOJOM IaKeTHOTO
IPalMeHTHOrO CITyCKa.

23. AanTUBHBIA TMHEHHBIN HEWpoH. O0yUYCHHE METOI0M
CTOXACTHUYECKOTO IPaJMEHTHOIO CIIycKa. MUHH-TIAKETHOE 00y4YCHHUE.

24. bubnuorexa MamuHHOTO 00y4eHus SCikKit-learn. Pemaembie 3amaun.
Peanmzyembie METOIBI.

25. Mojens JIOTHCTUYECKOU perpeccuu u e€ o0ydeHHe.

26. Pemenue npoOGiiembl nepeoOydeHHs METOAOM peryispuzanuu. L2-
perymnspusanus.

27. Meton ONOpPHBIX BEKTOPOB M €ro HCIOJb30BaHUE B 3ajadax
kinaccuukanuu. Knaccuduxanus ¢ MATKUM 3a30pOM.

28. Mogenp kinaccupuKaTopa Ha OCHOBE JIEpPEBa PELICHUH.
29. KiaccugukaTop Ha ocHOBe K Ommkaiiimx coceiei.

30. HauBHblit 6aliecOBCKU KIacCHPHUKATOP.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOUUX JTambl (HOPMUPOBAHMS KOMIETECHIIMHA, COAepkKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSIO0K U MPOUEaypy
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NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYArOIIMXCS 10 OCBOCHHMIO JICKITAOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax IUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO IO T€ME, & B OCBOCHHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0sacTH 3HaHusA, €€ mpoOsieMbl, AAaeT LeJbHOE NPEACTaBIEHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHUE HEOOXOAMMOI'0O HHTEPECA, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSATh HX B  pa3iIM4HBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3/laTOYHOI0 MaTepualla IpH TMPOBEIEHUH KOPOTKHX JUCKycCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlexumss cocrouT U3 TPEX OCHOBHBIX 4YacTE€: BCTYNMTEIBHOW, OCHOBHOW U
3aKJIFOYUTEIBHOM.

BerynurenbHas yacTh onpesenseT Ha3BaHUE TEMBI, IJIaH U Ledb JeKuuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON 4YacTH JEKIUHU W3JIaraercs aKTyalbHOCTD,
OCHOBHasl uesl, CBSI3b JAHHOW JIEKIUHU C MPEeAbIAYIIMMH 3aHSATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10KHO OBITh KPATKUM U IieJIEHANPaBICHHBIM.

B ocHOBHOI 4acTu JEKIUU pealu3yeTcsi HayyHOE COJEpXaHHE TEeMbl, BCE IJIaBHbIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa J0Ka3aTeNbCTB C MCIIOJIb30BaHHMEM Hauboiee
1eJ1ec000pa3HbIX METOAMYECKUX MPUEMOB. Kaxk/1blif ydeOHBIN BONpOC 3aKaHYMBAECTCSI KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOASIIMMU CTYACHTOB K CIEAYIOLUIEMY BOIIPOCY JIEKLUH.

3axirounTeIbHas YacTh UMEET LeNNblo 00001maTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBeplas €€ KaK LEJT0CTHOE TBOPEHUE.

OtpaenpHble BUJIBI JEKLIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKaHHIO, TaK U

IO CTPYKTYpE.

11.2. Metoauueckue yka3zaHUs JUIsi OOYYaIOIIMXCS MO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
MpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS TI0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
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KOMILJIEKCAa YYEOHBIX 3aJaHUN C LEIbI0 YCBOGHHUS HAayYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JVCIUITINHBL, IPHOOPETEHUS YMEHUI M HAaBBIKOB, OIBITA TBOPUYECKOM IESITEIBHOCTH.

Lenbr0 IPaKTUYECKOTO 3aHATHUS JUIsl 00yUaroImIerocs sBIsSETCS IPUBUTHE OOYUYaIOIIIMCS
YMEHH ¥ HaBBIKOB ITPAKTUYECKOHN JEATEIBHOCTH M0 U3y4aeMOH JANCIHILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YaIOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperieHue, yriryOleHHe, pacIIMpeHHe W JeTaau3auus 3HaHUH TNpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUN IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckue 3aHATHS TMPOBOJATCS B KOMIBIOTEPHOM KJIACC€ C HCIOJIb30BaHUEM
IAaKETOB TPOTpaMM pa3pabOTKH W OTJIAAKH MPOrPaMMHOTO oOecreueHusl JUCTpHOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHaYeHHBIA JUIS KPYIMHOMACHITaOHOM
00pabOTKU JTaHHBIX, IPOrHO3HON AHAIUTUKU U HAy4YHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. DOTo OecrutaTHBIA, BKJIIOYas KOMMEPYECKOE HCIIONb30BaHHE, W TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejle mpennpusaTus auctpuOytu Python, koTopelii oO0beauHseT Bce
KJIFOUYEBbIe OMOIMOTEKH, HEOOXOAUMBIE [Tl padOTHI B 00JIACTH HAYKH O JAHHBIX, MATEMaTHKH U
paspabotku. Anaconda yxe Bkimrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANONaraloT padoTy MO WHAMBUAYAIBHOMY 3aJaHUIO,
CBSI3AaHHOMY C Pa3pabOTKOW U OTIAAKOW POOOTOTEXHUUYECKUX CUCTEM 00PaOOTKU HHPOPMAITHH.

[To pe3ynpTaTaM Ka)kJOro NMPaKTHYECKOTO 3aJaHUs JIOJKEH OBITh MOATOTOBIEH OTYET,
coJiepKaliii HeoOXOIMMBbIE TEOPETUYECKUE CBEJIEHUS, JUCTUHTY M-IIPOrpaMM, IOCTPOCHHBIE B
npoliecce BBIMOJHEHUS PaboThl rpaduyeckre 3aBUCUMOCTH U T.I. Kaxablii oT4€T nOMKEH
COJIep’KaTh BBIBOJBI IO MpOJETaHHOM paboTe M CHHCOK MCIOJIb3YyEMbIX JIOMOIHUTEIbHBIX
VCTOYHUKOB.

Kaxxnoe mpakTuyeckoe 3aHSATHE 3aBEpIIAETCs cOOEceJOBaHMEM C IPErnoaaBaTesieM IIo
IIPEJICTABIICHHOMY OTUYETY C BBICTABJICHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKAIMOHHONW XapaKTEpPUCTHKOW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacuyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— TOJIyueHHe HOBOM MH(OpMAIMH [0 3Y4aeMOH TUCIUILIMHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpebOBaHUA K IPOBEJICHUIO 1a00paTOPHBIX PaboT

JlaboparopHble pabOTHI, NPETYCMOTPEHHBIE B JaHHOM Kypce, BBIIOJHSIOTCS B
KOMITBIOTEPHOM KJIacce Ha MEPCOHAIIbHOM KOMIIBIOTEPE C UCIIOIb30BAHUEM ITAKETOB MOIECPKKU
pa3paboTKU U OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moaroroBku K jgaboparopHoil  paboTe  HEOOXOAMMO — U3YYUTh
COOTBETCTBYIOILINE METOJMYECKUE YKa3aHWs W I[OBTOPUTH JIEKIIMOHHBIM MaTepuaj, KOTOPbIN
OTHOCHUTCS K TeM€ pabOoThl.

Ilepen HauanoMm BBIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTAENBHYIO MANKy JUIs
co3laBaeMbIX B pabore (aiiJloB M YCTAaHOBHUTH €€ B CUCTEME KauecTBE TEKYIIEeW AUPEKTOPUU.
IlyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIMCAHHBIX KUPUIUIALICH.

B mpouecce BbimosHEHUST pabOThl MOJIyYE€HHBIE pE3yJbTaThl pacdy€ToB, JUCTHHTU
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMBbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPaHSATHCS Ha
JUCKE JJIs UX JalbHEUIIEro UCIOIb30BaHUs MpU 0pOpMIIEHUN OTUETA.

[To okoHyaHUM pabOTHl HEOOXOIUMO COCTAaBUTh OTUYET U MOATOTOBUTHCA K €T0 3alIUTE Ha
CIIETYIOIIEM 3aHSITHH.

Crpykrypa u dhopma oTueTa 0 1abopaTopHOM paboTe
OTtuér 0 mabopaTopHOit paboTe JOKEH COJIEPIKATh:
— daMuIHI0, UM U OTYECTBO CTYJIEHTA, BHITIOJHUBIIETO padoTYy;
— HOMep y4eOHOU TPYIIIBL;
— J1aTy BBITIOJIHEHUS PaOOTHI;
— Ha3BaHuUe paboThI;
— 11eJIb pabOoTHI,
— KpaTKyro GopMyITUpOBKY 3a7aHUs Ha TaOOPATOPHYIO padoTy;
— OCHOBHBIE TEOpPETHYECKHE CBeACHHS U (OPMYIbI, HCHOJB30BABIIMECS B MpOIECCE
BBITNIOJTHEHUSI paOOTHI;
— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTJIAKEHHBIE B MPOIIECCE BHITOTHEHHS paOOTHI,
— CX€MBbl, pa3paboTaHHbIE B IPOIIECCE BHIIOJHEHHS paOOThI;
— TIPU UCTIONIB30BAHUU JTOTIOJHUTENBHOM JIMTEPATYpPhl yKa3aTh CCHUTIKH M MPUBECTHU CITUCOK
JTUTEPATYPHI;
— BeIBoJIBI 110 pabdore.

TpeboBanus k opopmIIeHHIO OTUETa 0 JabopaTOPHOU paboTe

[Ipumep odopmieHuss TUTYIBHOTO JUCTAa OTYETA O J1abopaTOpHOM paboTe MpUBEIEH Ha
caiiTe yHUBEpCUTETa WW.guap.ru.

IIpu odopmnenun otuéta o JsabOpaTOpHOW paboTe HEOOXOAUMO NPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otuér o HayuHO-HCCleoBaTeNnbCcKo pabore. CTpykTypa U
npaBuiia OPOPMIICHUS.

ITo xaxxnoit naboparopHoil paboTe JOKEH OBITh MOATOTOBIIEH OTYET B OyMaKHOM W B
anekTpoHHOM Buje. [locie 3ammThl J1a0OpaTOpHBIX PabOT OTYETHI B OyMaKHOM BHIAE C
IPOCTaBJICHHBIMH OLIEHKAaMM XPAaHATCS Ha Kadenape, a OTYETHI B ANEKTPOHHOU (hopMe JOIKHBI
OBITH BBIJIO’KECHBI B TUYHOM KaOMHETE yJaIerocsi Ha caiTe yHUBEpCUTETa.

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCS MO MPOXO0XKAECHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTHsl.
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B mporecce BBIMOTHEHHSI CaMOCTOSITENIEHONH paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIIOJYYUTh HABBIKK IOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 1o IUCIUILTHHE.

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTPOJb YCHEBAEMOCTH NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluxcsi, OCYIIECTBIIEMOr0 B TEYEHHE CEMECTpa C LIEJbI0 OLICHMBAHMS XO0Jla OCBOCHMS
JUCLUTIIINHBI.

KonTtpons kayecTBa 3HaHUN MPOBOAUTCS B (popMe MHIMBHIYaTbHOTO COOECEIOBAHUS 110
MaTepuany OTAEJIbHBIX pa3/elioB AUCUUIUIMHBI, & TAaK)KE IMPOBEPKU OTYETOB O BBINOJHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

Pe3ynbprarhl TeKymero KOHTpOIS MOT'YT YUYUTHIBATHCS MPU MPOBEIECHUN MPOMEKYTOUHON
arrectauuu. 110JIOKUTENBHBIA PE3yJIbTAaT TEKYLIETO KOHTPOJS YCIIEBAEMOCTH JAeT CTYIEHTY
JIOTIOTHUTENbHBIA Oalll PU MPOBEACHUHM IPOMEXKYTOUHOM arTecTaluu. Pe3ynbTaThl TEKyLIEro
KOHTPOJII MOT'YT YUYUTHIBATHCS MPU MPOBEACHUHU IIPOMEXKYTOUYHOM aTTeCTALMH.

Cucrema OLEHOK IpU IPOBEIECHUU IMPOMEKYTOUYHOW aTTECTALMU OCYIIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAaeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OILICHKM KadecTBa y4yeOHOW paboTh
crynentoB B 'Y AIy.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS MOCJE 3aBEPILICHUS] U3YUEHUS] KaXA0Tro
pasnena qucnumuiHEbl. Metoasl TKY B 3aBUCMMOCTH OT M3ydaeMOro mMaTepualia: IPOBEICHHE
MIPOBEPOUYHBIX PadOT B BUAE PEIICHUS 333y WM TecTupoBaHue B cucteme LMS. TIpumepHsiii
nepeyeHb BOIPOCOB sl TECTUPOBAHUS, IPEICTaBICHHbIN B Tabauie 18, popmupyroTcs ncxoas
U3 coiepkaHus mnpoineHHoro pasaena. O koHkperHou aare TKY, meroae mposeaenuss TKY,
yCIIOBHSIX ycrnemHoro npoxoxaeHuss TKY nmpenonaBarens coobimaer He MO3HEE OJHOW HEACN
JI0 TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

11.6. Metoauueckue ykazaHHs IJi OOYYalOLIUXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

IIpomexxyrounass  artectanust  oOyyaroIMXcs — MIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yUeHus Mo AucuuIuinie. OHa IpOBOAUTCSA B
dbopme 3K3aMeHa:

Ok3aMeH — (opMa OLEHKU 3HaHWM, MMOJYYEHHBIX O0yYarolmMMcs B MPOLECCE M3YUECHUS
BCEH IMCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENIbHOU paboThl, CIIOCOOHOCTH NMPUMEHSATh
UX JUISl pelIeHHs MpaKTHYEeCKMX 3ajJady. OK3aMeH, KakK IpPaBUJIO, MPOBOAMUTCS B MEPHOJ
IK3aMEHALIMOHHOW CECCUU U 3aBEPILUACTCS] aTTECTAlMOHHON OLEHKOM «OTJIMYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTeCTAllMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTpOJE YCIIEBAEMOCTH U
IpOMEXyTOuHOW aTrectanuu cTyaeHToB ['YAII, oOydarommxcs MO mporpaMmam BBICILIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIIy.

[IpomexyTouHass aTTecTalus OLIEHUBAETCA MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIHMCOK BOMpOcoB (Tabimumna 15) K mMpoMexyTOYHOM aTTeCTallud YTBEp)KIaeTcs
kadenpoil M BBIIAETCS CTyIEHTaM Juisl O3HaKomuleHus. B ciydae, ecnu CTyneHT 1o
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YBOKUTEILHOW MPUYMHE HE BBIMOIHWI TPEOOBAHUS TEKYILIETO KOHTPOJIS, EMY MPEAOCTaBIACTCS
BO3MOXKHOCTb CaTh 3aJOJDKCHHOCTHM 10 NponymeHHsIM TemaMm. PopMa npoBencHUs
IIPOMEKYTOUYHOM aTTECTalMU — IMCbMEHHASI.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHH 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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