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AHHOTaNINA

Hucuumnuna «CUCTeMbl C UCKYCCTBEHHBIM HHTEIUIEKTOM B POOOTOTEXHHMKE)» BXOIUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HarpaBjeHuto mnoarotoBku 15.03.06 «MexaTtpoHrka W POOOTOTEXHHKA» HANPABICHHOCTH
«PoboroTexHukay. Jluciurumna peanusyercs kaheapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

ITK-1 «CrocoGeH co3/1aBaTh M SKCIUTYyaTHPOBAaTh POOOTOTEXHHUUECKUE CUCTEMBI»

[IK-2 «CnocobeH opraHu30BBIBaTb MaTEpHAIbHOE U JOKYMEHTAlIbHOE oOOecredeHue
pEMOHTa pOOOTOTEXHUYECKUX CUCTEM

[IK-4 «CrocoGeH BBINONHATH TEXHUKO-PKOHOMHYECKOE OOOCHOBAaHHE IPOEKTa
POOOTOTEXHUUECKUX CUCTEM)

CopepxaHue JUCUUIUIMHBI OXBAaThIBAa€T KPYT BOIPOCOB, CBSA3AHHBIX C H3yYECHUEM
METO/IOB, CIIOCOOOB MOJETHPOBAHMUS W BOCHPOM3BENEHUS ¢ ToMomupio OBM  oTnenbHbIX
GyHKIMI UHTEJUIEKTYaIbHON JAESITeTbHOCTH YeJIOBEKa, CBI3aHHBIX C PEIlIeHUEM 3ajad B 00JacTH
POOOTOTEXHUKH.

[IpenogaBanrie AMCHMIUIUHBI TPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3alNH
y4eOHOTro mporecca: JeKIHNH, JIabopaTopHbIe padOThI, TPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YyUEHHS 110 TUCLMILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpto mpenonaBaHus IUCLMIUIMHBL SBJIAETCS O3HAKOMIICHHME CTYACHTOB C IIPHHLHUIIAMY,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydYeHHs, KaK OJHOTO M3 CaMbIX
NOMYJISIPHBIX M IPOJYKTHBHBIX HAIIPABJICHUN MCKYCCTBEHHOI'O WHTEIUIEKTa, CBSI3aHHOTO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYarOIIMXCsl AITOPUTMOB, M3BJICKAIOIIUX 3HAHUS W3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJIrOPUTMOB MAIIMHHOTO
00y4YeHHsI, TIOTYYUTh HEOOXOIUMBbIC HABBIKH JUISI MMPUMEHEHHS] CUCTEM MAIIUHHOTO O0Y4YCHHS
IpU PELIeHUH 3a/a4 KiacCH(UKaLUU, perpeccuu, KiacTepus3aluu, acCOLMAlK, YMEHbIICHUS]
pa3MepHOCTH..

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4aCTHHUKaAMU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YyYalOUIMiCS AODKEH 00JanaTh CIleTyIOIUMHE
KOMIETEHIMSIMU WM UX YacTaMHU. KoMneTeHIMu u MHAUKATOPbl X JOCTH)KEHUS IPUBEJIEHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Kon n
Kareropus (rpynna) Kon 1 HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBaHUE
KOMITETCHIHT KOMITETCHIIUH
KOMITCTCHIINH
[1K-1.3.1 3HaeT npuUHIMIIBI paOOThI, TEXHUYECKUE
ITIK-1 Cnocoben XapaKTepUCTUKHU, KOHCTPYKTUBHbIE OCOOEHHOCTH
co3/aBaTh U 000TOTEXHUYECKUX CPEICTB
[Tpodeccuonanbhble A p pea
KOMIIETEHIIHH AKCIUTyaTUPOBaTh [IK-1.¥.1 ymeer co3naBath 1 SKCILUIyaTUPOBATh
POOOTOTEXHUYECKUE | MPOIYKTHI CEPBUCHON U MPOMBIIIICHHOM
CHUCTEMBI POOOTOTEXHUKH HA OCHOBE UMEIOIINXCS
PE3yNIbTATOB HCCIEI0BaHUN U pa3paboTOK
[1K-2 Cnocoben
OpraHU30BBIBaTh
MaTepuaIbHOE U
p [1K-2.3.1 3HaeT npuHUMIbI paboThI U
[TpodeccuonanpHbie | TOKyMEHTAIbHOE .
HEO0OXOMMBbIE HHCTPYMEHTHI 110 HACTPOUKE U
KOMITETCHIINH obecrieueHue
OTIa/IKE U POOOTOTEXHUYECKUX CPE/ICTB
peMoHTa
POOOTOTEXHUUECKUX
CHUCTEM
[1K-4 Cniocoben
BBIMIOJIHSTh TEXHUKO-
HKOHOMHUYECKOE
[TpodeccuonanpHble 0GOCHOBAHC [1K-4.3.1 3Haet nepeueHb HyHKIIMOHATBHBIX
KOMITETCHIIH ToKa3aTesie poOOTOTEXHUUECKUX CPEACTB
MPOEKTA
POOOTOTEXHUYECKUX
CHUCTEM

2. Mecro nucnuIuiiHbE B cTpykType OI1
JucuumnimHa MoXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «MukpomnporieccopHast TEXHHKa B MEXaTPOHUKE U pOOOTOTEXHUKE;

— «IIporpammuoe oGecnieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM),

— «MubopmaImoHHBIE TEXHOIOTHI.




3HaHI/I5I, IMOJIYYCHHBIC IIPpHU H3YUYCHUH MaTcpuajia ,I[ﬂHHOfI JUCIHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX AUCHUILINH
- ((MO,I[GJ'II/IpOBaHI/Ie H UCCIICIO0BAaHUC pO60TOB n pO6OTOTeXHI/I‘ICCKI/IX CUCTEM»,

— «YmpasieHue podoTaMu U pOOOTOTEXHUYECKUMHU CHCTEMAaMM.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUILITUHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKkocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 51 51
AyoumopHuie 3aHamus, BCEro Jac. 85 85
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
34 34
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 14 14
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JTUCIUILTHHBI MO pa3/JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3-— Pa3,[[eJ'IBI, TEMbI JUCHHUIUJIMHBI, UX TPYAOCMKOCTb

Paznesbl, TeMbl JUCIIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7

Pasnen 1. Ilonsatue «MckyccTBEHHBIN
uHTEIUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 4 4 2 2
MCKYCCTBEHHOTO HHTEJIIEKTA.

Paznen 2. Ilonsatue «MarmmuaHOE 00ydeHUEY.
MainHHOe 00y4eHHe U UCKYCCTBEHHBIN 6 6 2 2
MHTEJUIEKT. Buibl MammmHHOTO 00yUYEeHHS.

Pasnen 3. OcHOBHEBIE 3Tanbl MAITUHHOTO
o0y4YeHwHsI, UX Ha3HAUYEHHE U OCHOBHEIC 6 6 3 2
0COOCHHOCTH. MoeNTn MalllMHHOTO O0yYeHHSI

Paznen 4. Peanuzanust anropuTMOB MalllMHHOTO
o0ydenus Ha Python. Moxynmu NumPy, Pandas, 6 6 2 2
MatPlotLib, Scikit-Learn




Paznen 5. [IpenobpaboTka JaHHBIX B CHCTEMax
MAIIMHHOTO O0y4YeHUSI.

Paznen 6. [IpumeHeHre KOHBEHEPOB 1JIst
ONTHUMU3ALMHU TOTOKOB onepauunii. Hactpoiika
MalIuHHO-00y4aeMbIX MOJICIICH METOIOM
CETOYHOTO MOUCKA.

Oco0EeHHOCTH peanu3alul MOICIICH
PErpecCHOHHOTO U KJIACTEPHOT0 aHAJIM3a.

Htoro B cemectpe: 34 34 17 14

Hroro 34 34 17 0 14

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OIpeNeJeHHbIX  TPYAOBBbIX  (yHKUMH,  CBSI3aHHBIX C  Oy;yuiei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHIA.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — CopeprkaHue pa3iesoB U TeM JICKIIMOHHOTO IIHKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazpgen 1 [Tonstue «VckyccTBeHHbIN HHTEIUIEKT». OOIacCTh MPUMEHEHUS
TEXHOJIOTMI UCKYCCTBEHHOT'O MHTEIUIEKTa. McTopus pazBuTus
TEXHOJIOTMI HICKYCCTBEHHOTO MHTEeIekTa. Hanpasnenus
Pa3BUTHS UCKYCCTBEHHOT'0 UHTEIIEKTa. KittoueBbie 0COOEHHOCTH
€CTECTBEHHOI0 MHTEe/UIeKTa. CBOMCTBA cl1ab0popMaTi30BaHHBIX
3a1a4. OMnupudeckuil rect TrropuHra s OLEeHKH
HCKYCCTBEHHOT'O UHTEIJIEKTa. VIHTeeKTyalbHbIe
WH(OPMAIIMOHHBIE CHCTEMBI. AJITOPUTMEBI Kak (hopmanuzanus
3HaHUK 00 00pabOTKe JaHHBIX. KJIACC UHTEJUIEKTYaIbHBIX 3a/1a4.
O0paboTka TaHHBIX U 00pabOTKa 3HAaHUM

Paznen 2 [TonsTne «MammmHHoe oOyueHue». MalmHHOe 00ydeHue 1
HCKYCCTBEHHBI MHTEIJICKT.
Tpu BUa MalIMHHOTO O0y4EHUS:

— oOyuenue ¢ yunteneMm. OCHOBHBIE pelllaeMble 3a/1a4u.
Ob6nactu npumeHenus. [IporHo3upoBaHue Ha OCHOBE 00yUEHHUs ¢
yauTteneM. 3a/1aua KacCu(PUKAIMK - PaClIO3HABAHUE METOK
KJIACCOB. 3aJlaya perpeccuu - MpeicKazaHue 3Ha4eHNu!
HEIPEPBIBHOM LIEJIEBON IEPEMEHHON;

— o0yueHnue ¢ nojkpernaeHreM. OCHOBHBIE pelaeMble
3amaun. O6nactu npuMeHeHus. Perienne nHTepakTUBHBIX 3a/1a4
Ha OCHOBE O0YYEHUs C MMOJIKPEIIICHUEM;

— oOyuenue 0e3 yuutensi. OCHOBHBIE pelIaeMbIe 3a/1a4H.
Ob6nactu npumeHeHus. OOHapyKE€HHE CKPBITBIX CTPYKTYp MPH
oMo o0ydeHust 0e3 yuurens. BolsiBneHue noArpymni npu
MOMOUIH Ki1acTepu3aiuu. CHIKEHUE pa3MEPHOCTH IS «CIKATUS
JTAHHBIX»

Pa3zgen 3 OCHOBHBIE 3Tarbl MATUHHOTO 00YYEeHMS, NX Ha3HAYCHHE U
OCHOBHBIE OCOOEHHOCTH:

— npeaBapuTeiabHas 00paboTKa JaHHBIX B CHCTEMaX
MamuHHOro o0y4yenus. Haznauenune. OCHOBHBIE OCOOCHHOCTH;
— artan «O0yueHue» B cucTeMax MalluHHOTO 00y4eHusl.
[TpuHIMnIBl OPMHUPOBAHUS TPEHUPOBOYHOTO HAOOPA JAHHBIX.




Hcnonb3oBanune nepekpECTHON MPOBEPKH.
['unepnapaMeTpryueckas ONTHMHU3AIHS;

— 9Tall OLlEHKHA 0000IaroEe cnocOOHOCTH B CUCTEMAX
MamrHHOTO 00yueHus. [ToHsTHs TouHOCTH (Precision) u
BEpHOCTH (accuracy) pyHKIIMOHUPOBAHMS MOJICTICH.

Oco0OeHHOCTH BBIOOpPa ONTUMAIBHONH MOJEIH MAIIMHHOTO
oOyuenust. TumoBasi 3aBUCHMOCTh MEKIY CIOXHOCTBEO MOJIEIH]
MaIIMHHOTO O0y4YeHUs W oneHkoi e€ 3dpdextuBHOCTU. THMOBAaS
3aBUCUMOCTh OILIGHKH J(PQPEKTUBHOCTH MOJENEH MaIluHHOTO
o0y4yeHHsI OT pa3mMepa 00ydaroLIel MocIe10BaTeIbHOCTH .

dopmanbHas TOCTAaHOBKA 331a4M MAIIMHHOTO O0yUYEeHHSI

Pa3zpen 4

Peanuzamus anroputma oOydenusi nepcentpoHa Ha Python.
Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIIMH OMOJIOTUYECKOT0 HEUPOHA.
Peanusanus nepuentpona Ha Python ¢ ucnonb3oBanuem scikit-
learn. TpeHupoBka mnepcenTpoHa.

AnanTtuHbli 1uHeNHbIN HelipoH (ADALINE). TpenupoBka
ADALINE MeTomaMmy nakeTHOrO U CTOXaCTUYECKOTO
IPaJUEeHTHOro ciycka. JluHaMuueckoe o0ydeHue.

Mosens TOTUCTAYECKOU perpeccuu. TpeHnpoBKa
JIOTUCTHYECKOH perpeccnoHHoi Mojenw B scikit-learn. Penrenue
po06IieMbl TepeoO0yUdeHus IPU MOMOIIH PETYISPU3ALINH.

Merton onopubix BekTopoB (SVM). Knaccudpukanus c
MaKCHMaJbHBIM 3a30POM U C MATKHM 3a30poM Ha ocHoBe SVM.
Pemenve HenmuHENHBIX 3a/1a4 iAEpHBIM MeToAoM SVM.

Mopenu MalmmHHOTO 00y4€HUS Ha OCHOBE JIEPEBHEB
pemennii. OObsiCHEHNE pe3yabTaToB 00yueHus. CirydaitHbIi Jiec.

Moenb MalMHHOTO 00YyYeHHsI Ha OCHOBE K OJKaimx
cocelen.

Hausnsiit baitecoBckuii knaccudukarop.

Pa3zpen 5

[IpenoOpaboTka naHHBIX. Pemenne npoOiaemMsl MPOIMYIIEHHBIX
naHHbIX. OO0paboTKa KaTeropuaibHbIX JaHHBIX. Pa3buBka Habopa
JMAaHHBIX HA TPEHHPOBOYHOE M TECTOBOE ITOJMHOMKECTBA.
[lpuBenenne mpu3HaKoB K oJauHaKoBOM 1mkane. OTtOop
colepXKaTelnbHbIX  mpu3HakoB.  OrmnpeneneHue  BaXXKHOCTH]
IPU3HAKOB.

CyxaTre TaHHBIX ITyTeM CHIDKEHHS pazMepHocTH. CHIKeHHE
pasMepHOCTH 0e3 yuuTessl Ha OCHOBE aHAJIN3a TTIaBHBIX
KOMIOHEeHT. CKaThe NaHHBIX C YIUTEIEeM IIyTeM JIMHEHHOTO
JUCKPUMUHAHTHOTO aHalu3a. SiepHblil MEeTO/] aHaIN3a TIIaBHBIX
KOMITOHEHT JJIl HEJIMHEWHBIX 0TOOpaXKeHUH.

Pa3pea 6.

OnTtuMu3anysi TOTOKOB ONEpanyid Mpy MOMOIINA KOHBEUEPOB.
ToHkast HacTpoiika MalTMHHO-00y4aeMbIX MOJEIEH METOJ0M
CETOYHOTI'O ITOUCKA.

IIporuo3upoBaHue 3Ha4€HUI HENPEPBIBHOM LIEJIEBOU
IIEPEMEHHON Ha OCHOBE PErPECCHOHHOTO aHAIMN3a.

PaboTa ¢ HeMapKUpPOBaHHBIMH JJAHHBIMHU - KJIaCTEPHBIN
aHaJIu3.

TpeHUpOBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH IS




pacro3HaBaHUs U300PAKECHUM.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
No TeMbl MPaKTUYECKUX @opmbl TpynoeMKoCTb, | IpaKTHUYECKOH | pazjaeia
/o 3aHATHAN TIPAKTHHCCKUX (dac) MOJATOTOBKH, | JIHCIUII
SatATHH (dac) JIUHBI
Cemectp 7
1 | Pa3pabotka monenu rpyIoBas 1
JUHEHHOr0 aaTHBHOTO
Heipona (ADALINE) na 4 4
OCHOBe 06a30BOI0 KJlacca
nepcenTpoHa
2 | Knaccudukanus Ha rpynmnoBas 2
OCHOBE IEPCENTPOHHOU
MOJIEJIHN C 6 6
HCIIOJIb30BaHUEM
o6ubmmorexu Scikit-learn
3 | Knaccuduxamnus va TpyNIoBas 3
OCHOBE MOJIEIH
JIOTUCTUYECKOMN 6 6
perpeccuu ¢
UCIIOJIb30BaHUEM
o6ubmmorexu Scikit-learn
4 | Knaccuukanus MeTo1om rpynmnoBas 4
OTIOPHBIX BEKTOPOB C 5 5
HCIIOJIb30BaHNUEM
o6ubmmorexu Scikit-learn
5 | Kiaccudukauus nuHeitHo rpynmnoBas 3)
pa3enuMbIX 00BEKTOB
(Tpu mpu3HAKa, YeThIpe 6 6
KJlacca) ¢
HCIIOJIb30BaHNUEM
o6ubmmorexu Scikit-learn
6 | Knaccudukarus TuHEHO rpynmnoBas 6
HEPa3JAeTUMBIX O0HEKTOB 5 5
C WCIIOJIH30BaHUEM
o6ubmmorexu Scikit-learn
Bceero 34 34
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 7
1| KITACCUPUKALIMSA C | | | 14




HCII0JIb30BAHUEM [EPCEIITPOHHOM
MOJIEJIN

1. Ilpu nomomm Gpynkuun make blobs ()
u3 Mmoayns sklearn.datasets (cm.
[IpUMep HUXKE) CTEeHEPUPOBATh UCXOIHBIE
JaHHBIE IS 33a4M KJIacCHu(pUKauu:

- MaTpHUIly IPU3HAKOB, COAEPIKAILYIO IO
nBa npusHaka 1t 500 npumepos;

- MacCHB IIEJIEBBIX METOK,
IIPEACTABIISIIOLIUHI JBa KJlacca.
[TocTpouts rpaduk, oToOpakaronIuit
pacnpezesieHue KJIaccoB B IPOCTPAHCTBE
MIPU3HAKOB.
BriBecTu Ha neyars:

- pa3MEepHOCTH MAaCCHUBOB MTPU3HAKOB U
L[EIEBBIX METOK;

- MAaCCHB YHHKAJIbHBIX METOK KJIACCOB.

2. BeImosTHUTE pa3jieneHue Habopa JaHHbBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTr Ha nevaTth pa3MEpPHOCTH
MOJIyYEHHBIX MaCCHUBOB.

3. BeImmoyiHUTE MaCH_ITa6I/Ip0BaHI/Ie IIPU3HAKOB.

4. PemuTh 3a1auy KiaccuUKalum ¢
WCIIOJIb30BAaHNEM MePCEeNnTPOHHOM MOICIIH.

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

- YUCIIO HEBEPHO KJIacCU(UIIMPOBAHHBIX
00pa3os;

- CpellHHe OIIMOKHU KIaccu(PUKaIuu Ha
TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;

- "BEpHOCTH" KIIacCU(UKALINU.

6. ITocTpouts rpaduk 06gacTy peuieHuit Ipu
MOMOUIN (PYHKIIMH

plot decision_ regions u3 Moayis
Useful Functions

# TEHEPATOP IAHHBIX IJIs
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)
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KITACCUOUKAILINA C
NCIIOJIbB3OBAHMEM MOJAEJIN
JIOTUICTUYECKOM PETPECCUU

1. IIpn nomonm Gpynkunu make blobs ()
u3 Mmoaynst sklearn.datasets (cm.
IIpUMep HUXKE) CTEeHEPUPOBATH UCXOIHbIC
JaHHBIE IS 33a4M KJIacCHu(pUKauu:

- MaTpHUIly IPU3HAKOB, COAEPIKAILYIO TIO
nBa npusHaka 1t 500 mpumepos;

- MacCHB IIEJIEBBIX METOK,
IIPEACTABIISIIOLIUHI JBa KJlacca.
[TocTpouts rpaduk, oToOpakarouui
pacnpeziesieHue KiIaccoB B IPOCTPAHCTBE
MIPU3HAKOB.
BriBecTr Ha nevars:

- pa3MEpPHOCTH MAacCUBOB MTPU3HAKOB U
LIEJIEBBIX METOK;

- MacCUB YHHUKAJIbHBIX METOK KJIacCOB.

2. BeimonHuTh pasaeneHue Habopa JaHHBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPBHI.
BriBecTu Ha neyaTth pa3MepHOCTHU
ITOJIy4YEHHBIX MAaCCHUBOB.

3. BBIOITHUTH MacIITaOUPOBAaHUE IPHU3HAKOB.

4. Pemntsh 3a/1a4y KI1acCUPUKAIIH C
HCIIOJIb30BAHUEM MOJIEIH JTOTHCTHYECKOM
perpeccum.

5. [IpoBepuTth paboTy kiaccupukaropa Ha
TECTOBBIX JaHHBIX.
OmnpenenuTth U BHIBECTH Ha TIEYATh:

- YUCJIO HEBEPHO KJIacCU(DUIIMPOBAHHBIX
00pa3oB;

- cpefHue OmMOKY KiaccupUKaIuy Ha
TPEHUPOBOUYHBIX U TECTOBBIX JIAHHBIX;

- "BEpPHOCTH" KJIaCCU(UKALINU;

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

TECTOBOM BBIOOPKH.

6. ITocTpouts rpaduk 006JaCTH peLIeHUH Tpu
MTOMOUIN (PYHKIIMH
plot _decision_ regions

u3 Moaynsg Useful Functions

# TEHEPATOP JAHHBIX IJISI
KIIACCUSHKALINNA
import numpy as np

0.5

0.5
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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 nomoumu gpynkun make blobs ()
n3 monyinsa sklearn.datasets (cm.
IIPUMEP HUXKE) CTEHEPUPOBATh UCXOIHbIE
JaHHbIE JJIS 33]]a4d KJIaCCU(pUKALUU:

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

- MacCuB LIEJIEBBIX METOK,
MPEACTABIISIIOLIMI Ba Kilacca.
[ToctpouTts rpaduk, oToOpaXkaroImuit
pacrpeiesieHue KJIacCOB B POCTPAHCTBE
MIPU3HAKOB.
BriBecTr Ha neuatsb:

- pa3MEpHOCTH MacCUBOB ITPU3HAKOB U
LIEJIEBBIX METOK;

- MACCHB YHHUKAJIbHBIX METOK KJIACCOB.

2. BeimonHuTsk pasaeneHue Habopa JaHHBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPBHI.
BeiBecTH Ha neyaTs pa3MEpHOCTH
ITOJIyYEHHBIX MAaCCHUBOB.

3. BemoaHuThs MacitabupoBaHue MPU3HAKOB.

4. PemuTs 3a1auy KiaccupuKalum ¢
HCIIOJIb30BAHUEM METO/a ONMOPHBIX
BEKTOPOB.

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

- YUCII0O HEBEPHO KJIacCU(UIIMPOBAHHBIX
00pa3os;

- CpellHUe OMIMOKHU KIaccu(PUKaIUU Ha
TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;

- "BEpHOCTH" KIIacCU(UKALINY;

6. ITocTpouts rpaduk 006JaCTH peUIeHUH pu
MTOMOUIN (PYHKIIMH

plot decision regions u3 Moayis
Useful Functions

0.5

0.5
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# TEHEPATOP JAHHHX IJi
KJIIACCUOMKALINN

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. CamocrosTenbHas padoTa 00yJatoIXcs
Buel camMocTosiTeNnbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.
Tabauua 7 — Busibl caMOCTOSTENIbHOM paOOTHI H €€ TPYA0EMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
10 10
nucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13)
KontposbHble paboTsl 3a04HKKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
arrecrarun (ITA)
Bcero: 14 14

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)

Y4eOHO-MeTOAMYECKNE MaTepHalbl IS CaMOCTOSITENIbHON paboThl OOYYaroIIMXCsl YKa3aHbl B
.. 6-10.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3JaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KomiyecTBo sK3eMILIsSIpoB
Hludp/ B OMONHOTEKE
bubnuorpaduyeckas ccpiika
URL anpec (KpoMe 27IEKTPOHHBIX
IK3EMIUISIPOB)
VK Pamika Cebactbsia, Mupmxanumu Baxua. Python u -

681.3.07 MalIMHHOE 00y4YeHHe: MAllIMHHOE U TITy0oKOoe

oOyuenue ¢ ucnoiib3oBanueM Python, scikit-learn u

TensorFlow 2, 3-e uzn. Iep. ¢ anra. — CII6.:

«/Inanextukay, 2020. — 848 c.
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Y IK: Kepon Opensen. [Ipuknaanoe MammHHoe 00y4yeHHE -
681.3.0 ¢ nomomsto Scikit-Learn, Keras u TensorFlow:
KOHIIEIUH, UHCTPYMEHTHI U TEXHUKHU JJIs CO3TAHUS
MHTEJUJIEKTYalIbHBIX CUCTeM, 2-€ u31.: Ilep. ¢ anri.—
CII6.: OO0 «/lnanextukay, 2020.—1040 c.
YK 004.43 | Tlnac J{x. Bangep. Python mns cnoxHbIX 3amad: -
1137 HayKa O IaHHBIX U MaluHHOe 00ydyeHue. — CII06.:
ITurep, 2018. — 576 c.
YK Jlxxomwu IIpatuk. IcKycCTBEHHBIM HHTEIUIEKT C -
681.3.07 npuMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JInanektuka", 2019. —448 c.
ISBN Annpeac Mrosutep, Capa ['sugo. Beenenue B -
978-5- MalIMHHOE 00y4YeHHEe ¢ TOMOIIBI0 python.
9908910-8-1 | PykoBOACTBO /s CIICIIUAIMCTOB IO PaboTeE C
naaaeiMH. — M.: U1 «I"eBuccran, 2017. — 393 c.
YK Jlyuc Ilenpo Koanbo, Bunnu Puuapt. [loctpoenue -
0004.438 | cucrem MamMHHOTO 00y4eHUs Ha si3bIKe Python. 2-e
n3nanue/ nep. ¢ aurit. CiuakuH ALA. — M.: JIMK
IIpecc, 2016. - 302 c.
YK Onbon Kpuc. Mamunnoe o0yueHue ¢ -
681.3.07 ucnons3zoBanueMm Python. Coopauk penentos: Ilep. ¢
aura. — CI16.: BXB-Ilerepbypr, 2019. — 384 c.:
WII.
YK 004.62 | Cunen [3Bu, Meiicman ApHo, Anmu Moxamer. -
OcHoss Data Science u Big Data. Python u Hayku o
nauubix. — CII6.: ITutep, 2017. — 336 c.
7. TlepedyeHb AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMaIMOHHO-

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

«IHTepHET», HEOOXOMUMBIX JUISI OCBOCHHUS JAUCIUIUIMHBI

npuBeseH B Tabmuie 9.

Tabmuma 9

— TIlepeueHp 2JIEKTPOHHBIX O00pPA30BATENBHBIX pPECypcoB HHGOPMAIIMOHHO-

TCHCKOMMYHI/IKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

URL anpec

HanmenoBanue

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

[TpodeccronanbHbIi MHOOPMAITMOHHO-aHATUTHYECKHHA

ndex.php?title=3arnaBHasi_ctpaHuiia

pecypc, OCBSAIIEHHBIN MAaITMHHOMY 00YYEHHIO,

paciio3HaBaHHuIoO 06pa3OB 1 UHTCIJICKTYAaJIbHOMY
AHAJIIN3y JaHHBIX

http://python.org

OdunmanpHbIii calT s3pika Python



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

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOT UM

8.1. IlepeyeHp MPOrpaMMHOIO OOECHCUCHHS, HCIOJIB3YeMOTr0 MpPU OCYIIECTBICHUN
00pa3oBaTeNILHOTO MpoIecca MO JUCIUILIHHE.

[TepeueHpb UCTIONIL3YEMOT0 IPOrPAMMHOTO oOecTieueH s mpeacTaBieH B Tabuuie 10.
Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. IlepeueHp HH(POPMAITMOHHO-CIPABOYHBIX CUCTEM,UCIIOIB3YEMBIX npu

OCYIIECTBIICHIH 00pPa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.
Tabmuna 11— Iepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekumnoHHas ayauTopus 21-21
KomMmnbrotepHslii kacce 31-04

10. OmneHouHbIe CpeACTBA ISl IPOBENEHUS MPOMEKYTOYHOH aTTeCTAlluN

10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyJaronuxcs Mo AUCHUIUINHE IPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlnN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OIICHOYHLIX CPCACTB

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

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS c(HOPMUPOBAHHOCTH KOMIETEHIINN



https://www.anaconda.com/download/
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OmUpasich Ha 3HaHHs OCHOBHOH W JOIOJHUTEIBHOW JIUTEPaTypHl,

«OTIIMIHO» J
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIMaTN3UPOBAHHBIX TTOHITHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOW IESATEIBHOCTHIO
«GaYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TOHSITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaAaMMHBIN MaTepuall,
M0 CYIIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B TMPAKTHUYECCKOM NPUMEHCHUW 3HAHUH
«GaYTEHO»
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HayJHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OPMYyITUPOBAHUH BBIBOJOB M 0000IIECHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIHA.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY i
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUU;
«HE 3aYTEHOY

— MCTIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! muist sx3amMena npecraBieHsl B Tabnauie 15.

Tabnuna 15 — Bonpocs! 1 sk3ameHa

Kon
Ne n/nt Ilepeuens BOnpoCOB [UIsl dK3aMEHA
MHAMKATOpa
1 1. Tloustue «MckyccTBeHHBIM HHTEMIEKT». TexHonoruu, kortopsle | [1K-1.3.1

IMPUHATO OTHOCUTD K TEXHOJIOTHUAM HCKYCCTBCHHOT'O HHTCJIJICKTA.
2. HHTGHHGKTY&HBHBIG 3aa4d U UX OTJIMYHUTCIIbHBIC OCOOEHHOCTH.

3. OyHKIMM WHTEIUIEKTa YeJOoBeKa. XapaKTepHbIe YepThl U CBOWCTBA
€CTECTBEHHOI0 MHTEJUIEKTa. MpblluieHne. 3ajaud, pelieHue
KOTOPBIX CBSA3aHO C MHTEJUICKTYaJIbHON JEATENbHOCTHIO.

4. TloBeneHuyeckass TpPAaKTOBKAa WHTEIJIEKTa M IUIAaH HMUTAlUU
nuHTemnekra A. TeropuHra.

5. Tlonsarusa «/lanubie» u «3HaHus». OOpabOTKa JaHHBIX B YCIOBHSIX
CYIIECTBEHHON anpHOpPHOIl HEMOJHOTHl 3HAHWH 00 aaropuTMax
MoJIydeHus: TpeOyeMoro pe3ysbTara.
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6. OGnactT mNpPUMEHEHHS MCKYCCTBEHHOTro uHTe/uiekTa. (CBoiicTBa

cmabodopMalIi30BaHHBIX 3a/1a4.

7. OCHOBHBIE 3TAIIbI HUCTOPHUHA PA3BUTHA CUCTEM UCKYCCTBECHHOI'O

nHresiekra. llossinenue repmuna «VICKyCCTBEHHBIM HHTEIUIEKT.
J1Ba HanpaBjcHMs pa3BUTHs HCKYCCTBEHHOT'O MHTEIUIEKTA.

8. Ilonsatue «MammnHoe oOyueHue». Tpu cocrapisromue mamuaaoro | I1K-1.Y.1
oOyueHusi. MammHHoe 00y4eHHEe U UCKYCCTBEHHBIN HHTEJUICKT.

9. OcHOBHBIE BU/IbI MAIIMHHOTO O0YYCHUSI.

10. Ob6yuenue ¢ yuutenem. OcHOBHBIC pemaemble 3amgadn. Obmactu
MIPUMEHECHHUS.

11. O6yuenue 6e3 yuutens. OCHOBHBIC pemraembie 3amauu. Obmactu
MPUMEHECHHUS.

12. O6yuyenune c mnoakpemaeHueM. OCHOBHbIE peIIaeMble 3aJlauH.
OO6sacTi npuMEHEHUs.

13. OcHoBHBIE JTanbl MAIIUHHOTO OOYYEHHs, MX Ha3HAYCHHE U
OCHOBHBIE OCOOEHHOCTH.

14. TlpenBaputenbHas oOpabOTKa JaHHBIX B CHUCTEMaxX MAaITUHHOTO
o0yuyenus. Hasnauenne. OCHOBHBIE OCOOCHHOCTH.

15. Oran «O0ydeHue» B cucTeMax MalllMHHOrO 00ydeHus. IIpuHumnb
dbopmupoBaHus TPEHUPOBOYHOTO Habopa TaHHBIX.
Hcnons3oBanue nepeKpECTHOM MIPOBEPKHU.
['uneprniapaMeTprudeckas OTHMHU3ALHSL.

16. Drtam oneHku 0000IaOIIE CITIOCOOHOCTH B CHCTEMAX MAIIHHHOIO
o0yuenus. [TousTust Tounoctu (Precision) u BepHocTH (accuracy)
(GYHKIIMOHUPOBAHUS MOJETIEH.

17. OcobGenHnoctu BbIOOpa onTUMadbHOM Mozenu MamuHHOro | [TK-2.3.1
o0OyueHusl.

18. TumoBasi 3aBHCHMOCTh MEXAY CIOXHOCTHIO MOJETH MAaIIMHHOTO
00y4yeHUs U OLeHKON e€ 3 (PEeKTUBHOCTH.

19. Tunosas 3aBUCUMOCTH OIICHKH 3(PPEKTUBHOCTH MO IETICH
MaIIMHHOTO 00y4YeHHUs OT pa3Mepa oOyuaromien
MOCJIeIOBATEIHBHOCTH.

20. Ctpoenue u GyHKIIUU OMOTOTHUECKOTO HEHpOHA.

21. Tlepcentpon Po3zenbmara. [IpaBuio oOyueHus mepcenTpoHa.

22. AnanTuBHBIN JUHEHHBIH HeHpoH. OO0ydyeHHEe METOAOM NaKeTHOTO
I'PaJIMEHTHOTO CITyCKa.

23. AnanTuBHBIMA ~ JWMHEHHBIM  HeWpoH.  OOy4yeHHME  METOJOM
CTOXAaCTHYECKOTO  TPAJMEHTHOTO  Chycka.  MUWHH-TIaKeTHOE
oOyueHue.

24. bubnuorexka wmammHHOTO O00OyueHus ScCikit-learn. Pemaemsie | [TK-4.3.1
3aaun. Peannsyemble METOBI.

25. Mozens JIOTUCTHYECKON perpeccu U e€ o0ydeHue.

26. Pemenue npoOieMbl nepeoOydeHrss METOJJOM peryisipusanuu. L2-
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perynspuzanus.

27. Meton OIOPHBIX BEKTOPOB M €ro HCIOJB30BaHUE B 3a/Jadyax

knaccudukanuu. Knaccuduxanus ¢ MArKUM 3a30pOM.

28. Mogens K1accupuKaTopa Ha OCHOBE JIEPEBA PELICHUN.
29. Knaccudukarop Ha ocHOBe K Omkaiux cocemei.

30. HawuBHblii 6alieCOBCKUI KIIaCCHPHUKATOP.

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

Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeuenr TeM sl KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpruMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHUS
} KypCcOBOi1 pabOThI
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuIe 18.
Tabmuna 18 — [IpumepHbIii TepedeHb BOITPOCOB ISl TECTOB

y Kox
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 1. Nonsarue «MckyccTBeHHbIM uHTENIeKT». TexHonoruu, kotopsle | [IK-1.3.1

MIPUHSATO OTHOCUTH K TEXHOJIOTUSIM UCKYCCTBEHHOI'O MHTEIIIEKTA.

2. VHTennexTyanbHbIE 33JJa4d U UX OTJINYUTEIIbHBIE 0COOEHHOCTH.

3. OyHKIMM MHTEUIEKTa YelIOBeKa. XapaKTEepHbIE YepPThl M CBOWCTBA
€CTECTBEHHOI'O HHTEJUIEKTa. MplnuieHue. 3afaud, peleHue
KOTOPBIX CBA3aHO C MHTEJUIEKTYAJIBHON JEATEIbHOCTBIO.

4. TloBeneHyeckass TpakTOBKAa HWHTE/UIEKTa W IUIAH HMMUTAIUU
nHTeIuiekTa A. TeropuHra.

5. Ilonsatus «/lanusie» u «3HaHus». OOpabOTKa NaHHBIX B YCIOBHSX
CYIIIECTBEHHOM ampHOPHON HEMOJHOTHI 3HaHUN 00 anropuTMax
MOJTy4eHHUs TpeOyeMOoro pe3ynbraTa.

6. OOmacT TPUMEHEHUS HUCKYCCTBEHHOTO WHTeIekTa. CBoiicTBa
crnabopopMalIn30BaHHbIX 3aj1ay.

7. OCHOBHBIE 3Talbl UCTOPUU PAZBUTHS CUCTEM UCKYCCTBEHHOIO
nntemekra. [lossnenne repmuna «VICKyCCTBEHHBINH MHTEIIEKT.
JIBa HampaBieHHs pa3BUTHUSI HCKYCCTBEHHOTO UHTEIIEKTA.

2 8. Ilonsatue «MammnaHoe oOyueHuey». Tpu coctasistone Mamuaaoro | [IK-1.Y.1

oOyueHus. MammHHOe 00y4eHNEe U UCKYCCTBEHHBIN MHTEIIIEKT.

9. OcHOBHbIE BU/IbI MAIIMHHOTO O0YYEHHSI.

10. OGyuenne c yuutenem. OCHOBHBIE pemaemble 3amaun. OOiacTu
IIPUMEHEHHS.
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MPpUMCHCHUS.

Oo6nactu npuMeHEeHusl.

OCHOBHBIE OCOOEHHOCTH.

o0yuyenus. Hasnauenne. OCHOBHBIE OCOOCHHOCTH.

(GyHKIMOHUPOBAHUS MOJICTICH.
17. OcobGenHocTn BBIOOpAa ONTHUMAIBHOM  MOJICIH
o0OydeHusl.

00y4eHHs U OLEHKOU e€ () (PEKTUBHOCTH.

MalIMHHOTO 00yUEHUS OT pazmMepa oOydJarorei

11. O6yuenue 6e3 yuutens. OCHOBHBIC pemiaemble 3amadn. OOmactu
12. OGyuenune c¢ mnoxakperuieHueM. OCHOBHBIC peIIaeMble 3aa4yH.
13. OcHOBHBIE J3Tambl MAIIMHHOTO OOYYEHHs, WX Ha3HAYCHUE W
14. TlpenBaputenpHas 00paOOTKa JAaHHBIX B CHCTEMaxX MAIIMHHOTO

15. DOran «OO0y4eHue» B CUCTEMax MAIIMHHOTO 00y4deHus. [IpuHIUIbI
(dhopMUpOBaHHS TPSHHUPOBOYHOTO HaOOpa JaHHKIX. Mcnons3oBaHue
nepeKkpECTHOM MpoBepkH. [ ureprnapaMeTpudeckast OITUMHU3AIHSL.

16. Dram oneHkr 0000IIArOIIEH CIIOCOOHOCTH B CUCTEMAaX MAITUHHOTO
o0yuenus. ITonstus TouHocTH (Precision) u BepHocTH (accuracy)
MaIIiHHOTO

18. TumoBast 3aBHUCHMOCTbH MCXKAY CIOXHOCTBIO MOJCIN MAIIUHHOI'O

19. TunoBas 3aBHCHMOCTbH OIIEHKH 3PHEKTUBHOCTH MOJIEICH

MIOCJIEI0BATEIbHOCTH.
3 20. Crpoenue u (QyHKIIMU OMOIOTHYECKOTO HEHPOHA. [K-2.3.1
21. Tlepcentpon PoszenOmnara. [IpaBuno oO6y4ueHus rnepcentTpoHa.
22. AnanTuBHBIA JTUHEWHBIA HelpoH. O0ydeHHe METOIOM MaKETHOTO
I'PaJIMEHTHOrO CITyCKa.
23. AnanTuBHBIA ~ JUHEHHBIM — HeWpoH.  OOyueHue
CTOXAaCTUYECKOT0  TPaJMEHTHOTO  CIycka. MMHHU-TIaKeTHOE
oOydeHwue.
4 24. bubnuorexka MmarmmHHOrO 0oOydenus SCikit-learn. Pemaemsre | TIK-4.3.1

3amaun. Peanusyemble METOIBI.

25. Mopens JIOTUCTUYECKOM perpeccuu u e€ o0ydeHue.
perynspuzaius.

knaccuduranun. Kimaccupukarms ¢ MATKEM 3a30pOM.
28. Mogens K1accupuKaTopa Ha OCHOBE JIEPEBa PEIICHUN.

29. Kinaccugukarop Ha ocHOBe K Ommkaiimx cocesieit.

30. HawmBHbIi1 OalieCOBCKUH KIIaCCH(PHUKATOP.

26. Pemrenue mpoOiieMbl epeoOydeHus METOJIOM peryisipu3anuu. L2-

27. Meton ONOPHBIX BEKTOPOB W €ro HCIOJb30BAHHWE B 3a/Jadax

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OpPMBI

oOydeHus1, IpecTaBIeHbI B Ta0muie 19.
Tabmuma 19 — [lepeueHh KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

1 Pazpabotka Mmogenu nuHeriHoro agantuBHoro Heriporna (ADALINE) Ha ocHOBe
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0a30BOT0 KJIacca MepcenTpoHa

2 Knaccudukanus Ha OCHOBE MEPCENTPOHHON MOJIEIH C UCTIOIB30BaHUEM OUOIMOTEKN
Scikit-learn
3 Knaccugukaius Ha 0CHOBE MOJIENIN JIOTUCTHYECKONW PETPECCHH C HCIIOJIb30BAaHHEM

oubimoreku Scikit-learn

Knaccudukaius MeTo10M OOPHBIX BEKTOPOB C HCIIOIb30BaHueM Oubnuoreku Scikit-

4
learn

5 Knaccugukarus TuHeHO pa3aearMbIX 00BEKTOB (TpH MPU3HAKA, YETHIPE KJIacca) C
rcnonap3oBanueM ouonmoreku Scikit-learn

6 Knaccudukanus TMHEHHO Hepa3 e IMMbIX 00BEKTOB C HCITOJIb30BAHHEM OMOJIUOTEKH

Scikit-learn

10.4. MeTtoau4eckre  MaTepUaNbl,  ONPEACNSIONUE  HPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEPXKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaronuxcs
I'VAIL

11. Metoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYAIOIIUXCS IO OCBOCHHMIO JICKIIMOHHOTO
Marepuaia

OCHOBHOE Ha3HA4YE€HUE JICKIIMOHHOTO Marepuajia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHume cOBpeMEHHOHN JIEKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 1O TeME, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MpOOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JOCTHKEHUI HaydyHOUM MbIciu. B yueOHOM mporecce JEKIUs BBITOIHSAET METOA0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (YHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKPETHOM 00JlacTh 3HaHUs, €€ IpoOJeMbl, JacT IEIBHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTITTHAMM.

IIrapupyeMble Pe3YIbTATEI IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEPHAa;

— TIOJy4EeHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaTEIeM;

— pa3BuTHE TNpodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3lIMYHBIX
bopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

— TIOJIYY€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONPEAEISETCS LIEJIEBOM YCTAHOBKOM K Ka)0l KOHKPETHOU TEME;

— TIOJIYYE€HHE OIbITa TBOPUYECKON PabOThI COBMECTHO C MPEMO/IaBaTeIeM;
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— pa3BUTHE  NPOPECCHOHANBHO-ENOBBIX  KAauyecTB, JIIOOBM K  IpeAMETy U
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOMMOI0 AJIsi CAMOCTOSITEIbHON pabOThI;

— IOJY4YEHHE 3HAaHUI O COBPEMEHHOM YpPOBHE PAa3BUTHUS HAyKU U TEXHUKHU U O NPOTHO3E
UX Pa3BUTHA Ha OnmKaiiue rojsl;

— MOJIyYeHHE HaBBIKOB OOPa0OTKM MarepHaja Hay4YHBIX HCCIEAOBAaHUMA (BBIICIATH
[JIABHBIE MBICIM U IOJOXEHMS, HPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HX B
pa3InYHBIX (OPMYITHPOBKAX);

— I0JIy4YeHHE TOYHOI'O IIOHUMAHUS BCEX HEOOXOIAUMBIX TEPMUHOB U IIOHATHH.

11.2. Meroauueckue yka3aHMs JUIsl OOyYaroIMXCsl IO IMPOXOXKIEHHIO NMPAaKTUYECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YalonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS MO/ PYKOBOJICTBOM ITPETO1aBaTels
KOMILIEKCa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4eOHOMH
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenbr0 MpakTUYECKOTO 3aHATHUS ISl 00yUYaroImIerocs siBIsSETCS TPUBUTHE OOYUYaOIIIMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYaAIOIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHUe M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEHUsS KOHKPETHON y4yeOHOI
JUCLUTIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] IOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHwusI.

TpeboBaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHATUN

[IpakTnueckue 3aHATHS TNPOBOIATCA B KOMIIBIOTEPHOM KJIACCE C HCIOJIB30BAHUEM
[AKETOB MpOrpamMM pa3pabOTKU W OTJIaJKH MPOTrPaMMHOIO oOOecHedeHus JAUCTPpUOYyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHON
00pabOTKM JTaHHBIX, TPOrHO3HOW aHAJIMTUKU U HAyYHBIX BBIYMCICHUN OT Kommanuu Continuum
Analytics. OTo OecruiaTHbIi, BKJIIOYash KOMMEpPYECKOE HCIIOJNIb30BaHME, U TOTOBBIM K
UCIIOJIb30BAHUIO B Cpele MPEANnpusaTus IucTpuOytuB Python, koropelii o0bemuHseT Bce
KJIFOUEeBble OMOIMOTEKH, HEOOXOIMMBIE AJisi padOThl B 00JIaCTU HAyKU O JAHHBIX, MAaTEMaTHKHU U
paspabotku. Anaconda yxe Bkmrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MpeAnonararoT padoTy MO WHAMBHUIYAIbHOMY 3a/1aHUIO,
CBSI3aHHOMY C Pa3pabOTKOM M OTIAAKON POOOTOTEXHUYECKUX CUCTEM 00pabOTKH HHGOPMAIIIH.

[To pe3ynpTaTaM Ka)kJOro NMPAKTHUYECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBIIEH OTYET,
coJiepKalliii HeoOXOUMBbIE TEOPETUYECKUE CBEJIEHUS, TJUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJHEHUS paboThl rpaduyeckue 3aBUCUMOCTH U T.I. Kaxawslii OTY€T n0IKeH
CoJlep’KaTh BBIBOJBI MO MpOJETaHHOM paboTe M CHHCOK MCIOJIb3YyEeMbIX JOMOIHUTEIbHBIX
HCTOYHUKOB.

Kaxxnoe mpaktudeckoe 3aHSATHE 3aBepIIaeTcs cobeceoBaHHEM C IpernojaBaTesieM IIo
IIPEJICTABIIECHHOMY OTUYETY C BBICTABJIEHUEM OLIEHKH.
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11.3. Meroauyeckue yka3zaHus I OOYYaIOMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOy4alOmUWCS JOJDKEH YIUIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMUOHHON XapaKTEPUCTUKON OO0YyYaroIerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOMT U3 IKCIEPUMEHTAIBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNenseMoll y4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreunBarOIINM PEIICHUE CIICAYIONUX OCHOBHBIX 33/1a4 00yUYaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUILINHBI,

— 3aKperuvieHUe, pa3BUTHE W JeTalIM3allvs TEOPETHUYECKUX 3HAHMUM, MOJTYyYEHHBIX Ha
TICKITUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajlaHue u TD€6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHLIX Da6OT
Ha6opaT0pHLIe pa6OTBI, MNpeaAYCMOTPCHHBIE B HOAHHOM KYPCC, BbLIIIOJIHAKOTCA B

KOMITHFOTEPHOM KJIacce Ha MEePCOHAIILHOM KOMITBIOTEPE C MCIIOJIb30BAHUEM MAKETOB MOIICPKKU
pa3pabOoTKK U OTJIAJKHU MPOrPAMMHOI0 obecrieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO  M3YyYUTh
COOTBETCTBYIOIIME METOJIUYCCKUE YKa3aHWS W IMOBTOPUTH JICKIIMOHHBIA MaTepHall, KOTOPBIH
OTHOCHTCS K TeMe paboTHI.

[lepen HauasoM BBIMOJIHEHUS PA0OTHI HEOOXOMMMO CO3/1aTh OTHCIBHYIO MAIKy IS
CO3/1aBacMbIX B paboTe (HaiJioB U YCTAHOBUTH €€ B CHCTEME KauyeCTBE TEKYIICH JUPEKTOPHHU.
[TyTh K JaHHOM NaNKe HE TOJKCH COJepKaTh UMEH, HAIMCAHHBIX KUPHIUIUAICH.

B mpomecce BbImonHEHUsT pabOThl MONyYEHHBIE pe3yibTaThl PAcdy€ToB, ITUCTHHTU
pa3pabaTbIBaeMbIX MPOTPaMM, CXEMBI M JIpyrue paboune mMarepuaibl JOKHBI COXPAHATHCS Ha
JIMICKE JUTS UX JabHEHUIero NCI0Ih30BaHUs TIPU 0(hOPMIICHUN OTYETA.

[To oxoHuaHnn pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3allUTe Ha
CJICAYIOIIEM 3aHSATHH.

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

— (amMuIIHIO0, UMS U OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO PadOTY;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJTb pabOoTHI,

— KpaTKyro (popMyIHpPOBKY 3a/IaHHS Ha JIA0OPATOPHYIO padoTy;

— OCHOBHBIE TEOpETHYECKHE CBEJACHHS M (HOPMYJIBI, HCIOJIH30BABIIUECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

— JIMCTUHTH MIPOrpamMM, pa3pabOoTaHHbIE U OTJIAXKEHHbIE B IPOIIECCEe BHIOTHEHUS PaOOTHI;

— CXEMBI, pa3paboTaHHbBIE B ITPOLIECCE BHINMOJIHEHHS padoThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENIHON JIMTEPATyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JUTEPATYpHI;
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— BeiBojiwI 110 pabore.

TpeboBanus k opopMIICHHIO OTYETA O JTabOPaTOPHOHU paboTe
[Tpumep odopmieHHs: TUTYIBHOTO JIHCTA OTUETA 1O JTabopaTOpHOi padoTe MpUBeneH Ha

calTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmiennn otuéra 0 MabOpaToOpHON paboOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1u€T 0 HaAy4HO-HCCIENOBaTeNIbCcKOM padote. CTpykTypa U
npaBuiia 0POPMIICHUS.

[To xaxmoit nabopaTropHOil paboTe MOMKEH ObITh MOJArOTOBIIEH OTYET B OyMa)KHOM H B
anekTpoHHoM Buze. llocie 3ammuThl NnabopaTOpHBIX pabOT OTUETHI B OyMa)kKHOM BHJE C
NPOCTABJICHHBIMH OILCHKAMH XPAHATCS Ha Kadenpe, a OTYETHl B AJIEKTPOHHOU (opMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE y4Jallerocs Ha cailTe YHUBEPCHUTETA.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIuiicss BBINOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernoiaBarelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocs GopMupyercs
1enecoo0pa3sHoe IIAaHUPOBaHUE paboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  Y4eOHO-METOAMYECKUN MaTepuas Mo AUCLUILIMHE.

11.5. MeTtoauueckue yKazaHusl [UIsi OOYYarOIIMXCS TIO TMPOXOXKIACHHIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpEeAyCMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHHS XO0Jla OCBOCHUS
IUCIHTIINHEL

KonTponp kauecTBa 3HaHUI TPOBOAUTCS B (hOpMe MHAWBUIYaTFHOTO coOeCe0BaHUS TIO
MaTepuanty OTIEIbHBIX Pa3[eNoB AMCIMIUIMHBL, a TaKKe MPOBEPKH OTYETOB O BBIMOIHEHUU
MPAKTUYECKUX 3aJaHHH.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS MOTYT YUUTHIBATHCS TIPH MPOBEACHUN MPOMEKYTOTHON
aTTeCTaIlUH.

11.6. MeToau4eckue yKa3zaHUs JUIs O0yYarONIUXCS MO TPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexyrouHas  artectanus  oOydalomuXcst — MpeaycMaTpuBaeT  OILICHHWBaHUE
MPOMEKYTOUHBIX U OKOHUATENBHBIX PE3yNIbTaTOB 00yUeHus 1Mo Aucuuruinae. OHa TPOBOAUTCS B
dbopme dK3aMeHa:

Dk3aMeH — (opMa OIEHKU 3HAHHM, MOTYYCHHBIX O0yYaroOMIMMCs B MPoIecce U3YUCHHS
BCEU JMCIUIUITMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSIThH
UX U1 pelIeHus MPaKTUYECKUX 3a/lady. OK3aMEH, KakK MpaBWjlo, MPOBOAMUTCS B MEPHOJ
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9K3aMEHALIMOHHOM CECCHM M 3aBEpIIACTCA aTTECTAMOHHOM OIIEHKON «OTIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHO.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
OpOMEXyTOuHOU arrectanuu cryaeHToB ['YAII, oOydarommxcss MO NHporpaMmaM BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




