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AHHOTaUs

Jucuunnmza «CUCTEMBI U METObl UCKYCCTBEHHOIO MHTEIJIEKTA B JIEKTPOIHEPrETHUKEY
BXOJMT B 00pa30BaTeNbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuaTa Mo
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanuzyercs kadeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

I[IK-1 «cmocoOeH mNpUMEHSTh  TEXHOJOTMM  HWCKYCCTBEHHOTO  WHTEIUIEKTa B
npodecCHOHANBHOM e TEIIbHOCTI

I[IK-2  «CmocobGen  y4yacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
npohecCHOHATBEHOM e TEIbHOCTH

Conepxkanve AUCIHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C H3YYCHHEM
METOJIOB, CIIOCOOOB MOJICIIMPOBAHMSI U BOCHPOM3BENEHUS C Momouipio DOBM  oTaenbHbIX
(GYHKIMI MHTEIUICKTYAIbHON JEATEeIbHOCTH YEJIOBEKa, CBS3aHHBIX C PEIICHHUEM KaKHX-THOO0
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKH.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cCleAylomue (OpMbl OpraHU3alUU
yueOHOro Impoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4aroIIerocs.

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

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHUs TUCITUTITUHBI

[enpro mpemogaBaHus AUCIHUILTAHBI SBJISIETCS 03HAKOMJICHHUE CTYACHTOB C MPUHITUIAMH,
METOJIaMU M MHCTPYMEHTAJIbHBIMH CPEJCTBAMH MAIIMHHOIO OOy4YeHHs, KaK OJHOI'O M3 CaMbIX
MOMYJISIPHBIX W TPOAYKTHBHBIX HAMpPABICHUH MCKYCCTBEHHOTO HWHTEIUICKTA, CBS3aHHOTO C
HCCIICIOBAaHMEM W IMPUMEHECHUEM CaMOOOYYarOlIUXCsl aJIrOPUTMOB, W3BJICKAIOIINX 3HAHHUS W3
naHHBIX. OOydJaromuecs JOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHsI, TOJYyYUTh HEOOXOJAMMBIC HABBIKH JUIS MPUMEHCHHS CHCTEM MAIIMHHOTO OOy4YeHHS
NP PEIICHUU 3a7ad KIACCHU(PUKAIUU, PETPEeCcCUU, KIacTepU3alliu, acCOIUAINH, YMCHbBIICHUS
pa3MEpHOCTH.

1.2. JlucuuminmHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO TUCIUILIUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroIIUics NOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIETEHIMIA U HHIMKATOPOB MX JOCTHIKEHHS
Konu
Kareropus (rpynna) Kon v HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBAaHHE
KOMIICTCHITHH KOMTICTCHITHH
KOMIIETCHIINH
ITK-1./1.1 mpumMeHsieT OCHOBHbIE allTOPUTMBI
MalIMHHOTO 00yUeHUs, KOMITBIOTEPHOTO 3PCHHSI,
00pabOTKH €CTECTBEHHOT'O SI3bIKA, METObI
[TK-1 criocoben OIICHKU TOYHOCTH MOJIENIA Ha 0aze
MPUMEHSITh aQHAJIMUTUYECKON MIAaTGOPMBI U/UITH A3bIKA
TEXHOJIOTUHI MIPOrPaMMHUPOBAHHUS [T PEIICHUS
[TpodeccuonanpHbie poip P AP
HCKYCCTBEHHOT'O npodeccroHaNbHBIX 33724 B 00JaCTH
KOMIICTCHITHH
WHTEJIICKTa B ANEKTPOIHEPTCTHKHU
npodeccuonanshoit | I1K-1./1.2 pemaeT npodeccuoHanbHbIe 3a1a9u
JIESITEIIBHOCTH MPEIUKTHBHOTO ¥ AaHAJIMTUYECKOTO TUTIA C
MIPUMEHEHHEM TEXHOJIOTHI HCKYCCTBEHHOTO
HMHTEJUICKTa U OOJIBIIMX JTAHHBIX B 00JIaCTH
AIEKTPOIHEPTETUKHI
[1K-2 Cnocoben
y4acTBOBaTh B
HAaYYHBIX [TK-2./1.4 ucronb3yeT COOTBETCTB ee
[TpodeccuonanpHble i A M yrorit
N HCCIIETOBaHUSIX MporpaMMHOE obecrieueHue ansi opopmiieHus
00BEKTOB Pe3yJIbTaTOB HAYYHO-UCCIIEJOBATEIBCKUX paboT
npodeccuoHaNbHOMI
JIESITCIIBHOCTH

2. Mecrto mucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYECHUH CIICYIOIIUX TACIHIUINH:
— «MaremaTuka, TeopHs BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKAY,

- ((ABTOMaTI/ISaHI/ISI pacqéTa M IPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM»,

— «MHbopmaImoHHBIE TEXHOIOTHI.

3HaHI/I$I, IMNOJIYYCHHBIC IIPpU H3YUCHUHN MaATCpUalia IIaHHDfI JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BATbCA IMPU U3YUCHUH APYTUX AUCHUILINH:
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— «MareMaTHuecKkue METObI UCCICIOBAHUI Y,

— «TeXHHUKO-2KOHOMHYECKHE PUCKHU IIPpU CO3AaHUN HOBOM TEXHUKH))

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCHIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPEeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

TpynoeMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmsp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHule 3anamus, BCETo vac. 34 34
B TOM YHCJIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopubie pabotsl (JIP), (4ac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*x

IIpumeuanue: kaHAUOATCKUIl SK3aMeH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasiesnbl, TEMbI UCIIUTLTHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (uac) (gac) (gac)
Cemectp 8

Paznen 1. Ilonsarue «MckyccTBEHHBIH
UHTEUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 2 2 10
MCKYCCTBEHHOTO HHTEJIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHoe 00y4eHue U UCKYCCTBEHHBIH 2 2 10
MHTEJUIEKT. BUibl MalmmHHOro 00y4yeHws..

Pasnen 3. OcHOBHEBIE 3Tanbl MAITUHHOTO
00yJeHus1, MX Ha3HAYCHUE U OCHOBHBIE 4 4 14
0CcOOCHHOCTH. MoeNTn MalllMHHOTO O0YYEeHHSI

Paznen 4. Peanuzanust anropuTMOB MalllMHHOTO
o0ydenus Ha Python. Moxynmu NumPy, Pandas, 6 6 20
MatPlotLib, Scikit-Learn

Paznen 5. IlpenoOpaboTka JaHHBIX B CHCTEMAX
MaITUHHOTO OOYYCHHSI.




Paznen 6. [IpumeHeHre KOHBEHEPOB IJIst
ONTUMU3ALMY IOTOKOB onepauuil. Hacrpoiika
MalTuHHO-00y4aeMbIX MOJIeTIEH METOI0M
CETOYHOI'O MOKCKA.

Oco0EHHOCTH peanu3alud MOIeIIeH
PErpeCCUMOHHOI0 U KJIACTEPHOI0 AaHAJIN3A.

Htoro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATILHOM e TeNTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.
Tabmuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

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

Paznen 1 [Tonsitue «VckyccTBeHHBIN HHTEIIEKTY». OOIaCTh IPUMEHEHUS TEXHOJIOTUN
HWCKYCCTBEHHOTO MHTEJUIEKTa. MICTOpUs pa3BUTHS TEXHOJIOTUI
HCKYCCTBEHHOI0 UHTeIJIeKTa. HanpaBnenus pa3BUTHS UCKYCCTBEHHOI'O
uHTeekTa. KiroueBble 0COOCHHOCTH €CTECTBEHHOIO HHTEILICKTA.
CaoiicTBa ci1abohopMaIn30BaHHBIX 3a/1a4. DMIIMPUUECKHUH TecT ThIoprHTa
JUISl OEHKU MCKYCCTBEHHOI'O MHTEIUIEKTa. MIHTeeKkTyanbHbIe
MH(POPMAIIMOHHBIE CHCTEMBI. AJITOPUTMBI Kak (popMaau3amms 3HaHul 00
00paboTKe JaHHBIX. KJIACC MHTEUIEKTYAIbHBIX 3a1a4. O0paboTKa TaHHBIX U
00paboTKa 3HaHU

Paznea 2 [lonstue «MaimmHHOe 00yueHue». MammHHoe oOyueHue u
HCKYCCTBEHHbBIN MHTEIIIEKT.
Tpu Buga MalImHHOTO O0Y4EHHUS:

— oOyuenue ¢ yuureneM. OCHOBHBIE periaemble 3aaaun. O6macTu
npuMmenenus. [Iporao3upoBanue Ha OCHOBE OOyU€HUs C yUUTeNeM. 3aaaua
KJ1accU(UKaLUK - PAaCO3HABaHUE METOK KJIACCOB. 3ajiaya perpeccuu -
IIpeACKa3aHue 3HAYCHUN HENIPEPBIBHOM LIEJIEBOM IIEPEMEHHON;

— oOyuenue ¢ noakpervieHneM. OCHOBHBIE peraeMble 3a1aun. O6nacTu
NpUMeHeHHUs. Perienrie MHTEpaKTUBHBIX 33/1a4 HAa OCHOBE 00Y4EHHUSI C
MOJIKPETIICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE perraembie 3aaaun. O6mactu
npuMeHeHust. OOHapy)KeHUE CKPBITHIX CTPYKTYP IpU MOMOIIH 00ydeHus 0e3
yuaurens. BeigBieHue noArpymni npu nomMouy kiacrepusanuu. CHIDKEHNE
Pa3sMEpPHOCTH JUISl «CKATHsI JAaHHBIX»

Pa3nen 3 OcHOBHBIE 2TaIlbl MAITUHHOTO 00YYEeHHUSI, UX Ha3HAUEHUE U OCHOBHBIC
O0COOEHHOCTH:

— TmpeABapuTenbHas 00pabdoTKa JTaHHBIX B CHCTEMaX MAITMHHOTO
oOyuenusi. Haznauenue. OCHOBHBIE OCOOCHHOCTH;

— ortan «O0y4ueHue» B CUCTEMaX MAIIMHHOTO o0y4yeHus. [IpuHIUIBI
(hopMupOBaHHS TPEHUPOBOYHOTO HaOOpa MaHHBIX. Vcronp30Banme
nepekpécTHo nmpoBepku. [ unepnapamerpudeckasi ONTUMHU3ALINS;

— DTall OLEHKHA 0000Mm[aroIIel CII0OCOOHOCTH B CHCTEMAX MAIIHHHOTO
oOyuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJEIEH.

Oco0OeHHOCTH BBIOOpA ONTHMAIBHOM MOJENHM MAITUHHOTO OOy4YeHHUS.
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TumnoBast 3aBUCMOCTh MEKAY CIIOKHOCTBIO MOJICIIM MAITMHHOTO OOy4YEeHUS U
oreHKOi e€ a¢dexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (PEKTUBHOCTH
Mozenen MAaIIMHHOTO 00y4eHUs oT pa3mepa oOydaromiel
HOCJIE0BATEIbHOCTH.

dopmanbHas HOCTAaHOBKA 331a4H MAITMHHOTO O0Y4EHHS

Paznen 4

Peanuzanus anroputma oOydenusi mnepcentpoHa Ha Python. Moayny
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIMHA OHOJIOTMYECKOTO HelipoHa. Peanuzanms
nepuentpona Ha Python ¢ ucnionp3oBanuem scikit-learn. TpenupoBka
MepCcenTpoHa.

AnantuBaeiii tuHerHbIi Heiipon (ADALINE). Tpenuposka ADALINE
METOJIaMU MaKETHOTO U CTOXACTHYECKOIr0 I'PaJMEHTHOTO CITYCKa.
JluHamuueckoe o0ydeHuHe.

Mojenb JOTUCTUYECKOM perpeccuu. TpeHUpOBKa JOTUCTUYECKON
perpeccuonHoi Mosienu B scikit-learn. Pemenune npoGieMsr nepeoOyueHust
IIPH TIOMOILY PETYIIspU3AIIH.

Merton onopubix BekTopoB (SVM). Knaccudukaiius ¢ MakCHMaIbHBIM
3a30pOM U C MSTKHUM 3a30poM Ha ocHoBe SVM. Pemiennie HenmmHeHHbIX 3a1a4
siepHbIM MeTosIoM SVM.

Mopnenu MalmuHHOTO 00YY€HHUS HAa OCHOBE JIEPEBHEB PELICHUM.
OO0bscHenue pe3ynbTaToB o0yuenus. CiyyaiiHbli Jec.

Mozesb MalMHHOTO 00yYeHUs Ha OCHOBE K OJIMKAMIIINX coCeeH.

Hausnsrit baitecoBckuii kinaccudukarop.

Pasznen 5

[IpenobpaboTka nanubiX. Pemenue mpoOieMbl MPOMYIICHHBIX JaHHBIX.
O6paboTka KaTeropuadbHbIX JaHHBIX. Pa30uBka HaOopa MaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOAMHOXECTBa. llpuBeneHue mNPHU3HAKOB K
oluMHaKkoBol mikane. OTOOp coaepKaTeNbHbIX MpU3HaKoB. OmnpeneneHue
BaXHOCTH MTPU3HAKOB.

Cxarve TaHHBIX ITyTEeM CHIDKEHHS pasMepHoCcTH. CHUKEHNE
pa3MepHOCTH 0€3 yuuTessl Ha OCHOBE aHAJIM3a TJIaBHBIX KOMIOHEHT. Cxatue
JAHHBIX C YUUTENEM ITyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SInepHbIif MeTO/] aHanK3a IIIaBHBIX KOMIIOHEHT ISl HEJIMHEHHBIX
OTOOpaKEeHHUII.

Paznea 6.

OnTumu3zanus TOTOKOB Olepalui Mpu nomMouy KoHseiiepoB. ToHkas
HacTpolKa MalIMHHO-00y4aeMbIX MOJIeJIeil METO/IOM CETOYHOTO MOKCKA.

[Iporuo3upoBanne 3Ha4€HUI HENPEPHIBHOM 1IEJIEBOM ITIEPEMEHHOMN Ha
OCHOBE PErpPECCUOHHOI0 aHaIU3a.

Pabota ¢ HeMapKkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHupoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HaBaHUA
N300paKeHU.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATUI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

No

/o

Tewmsl npakTHueckux | PopMel pakTUYeckux | TpynoeMKoCTb,
3aHATUN 3aHATUN (uac)

3 aux No
MPaKTUYECKOM | pazaena
MOATOTOBKH, | IMCLIMII




(gac) JIUHBI
Y4eOHBIM IJITAHOM HE TPEIyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
TeMmbl JTabopaTOPHBIX 3aHATHH M X TPYJIOSMKOCTh IIPUBEACHBI B Ta0IHIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 anx Ne
Ne HaumenoBanue nabopatopHbIX padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 8
1 Pa3zpaboTka Moaenu TMHEHHOTO 2 2 1
agantuBHoro Helipona (ADALINE) nHa
OCHOBE 0a30BOT0 KJIacca IMepCenTpoHa
2 Knaccudukanus Ha OCHOBE 2 2 2
HEPCENTPOHHON MOJIEIH C
HCIonb30BanneM oubnmmoreku Scikit-learn
3 Knaccudukanmst Ha ocCHOBE MOIeTH 4 4 3
JIOTUCTHYECKON PETPECCUH C
ucronp3oBanueM oubnurorexku Scikit-learn
4 Krnaccudukanus MeTo10M OTIOPHBIX 6 6 4
BEKTOPOB C MCIOJIb30BaHUEM OHMOIMOTEKH
Scikit-learn
5 Knaccudukanus TuHeHO pa3aeIuMbIX 1 1 5
00BEKTOB (TpH MpPHU3HAKa, YEThIPE Kilacca)
C UCIIOJB30BaHKeM OMOnuoTeku Scikit-
learn
6 Knaccugukarus 1TuHeiHO Hepa3ienuMbIX 2 2 6
00BEKTOB C HCIIOJB30BaHUEM OUOJIHOTEKH
Scikit-learn
Bceero 17 17

4.6. CamocrodrenbHas paboTa 00y4aronmxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPHUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 8,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydenne TeOpeTHUECKOr0 MaTepHaia 50 50

qucuuriaHbl (TO)

KypcoBoe npoextupoBanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

4.5. KypcoBoe npoeKkTUpoBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




[TonroroBka K TeKyIiemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Konrtpombusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOMN 14 14
arrectanuu (I1A)

Bcero: 74 74

ma. 7-11.

5. IlepeueHn y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOMIMXCSl YKa3aHbI B

6. IlepeueHb MeyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUN
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpHUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIM

KomiuecTso 3x3eMInIsIpoB B

Hingp/ bubnunorpaduueckas ccpuika Oubmmorexe
URL aapec
(KpoMe 2JIEKTPOHHBIX IK3EMIUISIPOB)

VK Pamka CebacthsiH, Mupmkammmm Baxu.

681.3.07 Python u mamuHHOE 00yUeHHE: MAITMHHOE U
ri1y0okoe 00y4eHHe C UCII0JIb30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
ITep. ¢ anrn. — CII6.: «Iuanextukay», 2020. —
848 c.

YK: Kepon Openben. IlpukinagHoe MmammHHOE

681.3.07 obyuenue ¢ momoinsio Scikit-Learn, Keras u
TensorFlow: koHMemnI#H, HHCTPYMEHTHI 1
TEXHUKH JUISI CO3JJaHUS MHTEIUIEKTYa IbHBIX
cuctem, 2-e uz.: Ilep. ¢ anrn.— CII6.: OO0
«/Inanextukay, 2020.—1040 c.

YK 004.43 | [Tnac Ix. Bannep. Python nmst cinoxxubIx

1137 3aJa4: HayKa O JaHHBIX U MAIIMHHOE
oOyuenue. — CIIO.: ITutep, 2018. — 576 c.

YK Joxowmu IIpatuk. McKyCcCTBEHHBINM HHTEIIIEKT

681.3.07 ¢ npuMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JInanektuka", 2019. —
448 c.

ISBN Anpapeac Mromep, Capa I'Bunio. Beenenue B

978-5- MalmHHOE 00y4YeHHE C TOMOIIBI0 python.

9908910-8-1 | PykoBoACTBO [l CHELMAIMCTOB 110 paboTe ¢
nanaeiMu. — M.: UL «I'eBuccran, 2017. —
393 c.

YK JIync Ilenpo Koanpo, Bumnu Puvapr.

0004.438 [TocTpoeHue crucTeM MAITMHHOTO 00y4eHUs

Python:004.6 | na s3bike Python. 2-e u3ganue/ nep. ¢ aHri.

BBK Cnunkun A.A. — M.: JIMK Ilpecc, 2016. —

32.973.22 302 c.

K76

YK On6on Kpuc. MammnHoe o0yueHue ¢

681.3.07 ucnonb3oBanueMm Python. C6opHuk
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penentoB: Ilep. ¢ anrn. — CI16.: BXB-
[TetepOypr, 2019. — 384 c.: uu.

YK 004.62 | Cunen [I»Bu, MeiicMman ApHo, Anu
Moxamen. OcHosel Data Science u Big Data.

Python u Hayku o nanubix. — CII6.: [Tutep,
2017. - 336 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcoB HH(MOpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

URL agpec HaumenoBanue
http://www.machinelearning.ru/wiki/index.ph | IIpodeccronanbhbiii HHGOPMALTUOHHO-
p?title=3aryaBHas crpaHuLa AQHATMTUYECKUI PECYPC, MOCBSIICHHBIN

MAalllMHHOMY O6y‘leHI/IIO, paciio3HaBaHHUIO
06pa30B 1 UHTCJUICKTYAJIbHOMY aHAJIN3Y

JaHHBIX
http://python.org OdunmanbHbIil callT s3b1ka Python
https://www.anaconda.com/download/ Anaconda - Juctpubytus Python,

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHpb uCoNIb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,HNCITOIB3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE
[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
Tabimue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /i HanmenoBanmne
1 Omnnaita-kaura «CnpaBoyHHK 10 HayKe 0 AaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JaTaceTsl 110 MaIIMHHOMY O0yYEHHIO
http://archive.ics.uci.edu/ml/datasets.php
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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%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

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOM ISl  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (pu HEOOXOAMMOCTH)
1 JleknmoHHas ayiuTopus B.M. 21-21
2 | KoMmbroTepHbIi Kilace b.M. 31-04

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHsIii nepeueHb BOPOCOB JIJIsl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEUTHMHITOBOM  CHCTEMbl  YHUBEpCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMON CIICIIMAIM3UPOBAHHBIX TTOHSITHIA.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENIHHOY» | — JOMYCKAaeT HEeCYIECTBEHHbIE OIMOKHU U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HaHUUN
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUH BBHIBOJOB M 0000IICHUH;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHONM 4YacTH MPOrpPaMMHOIO

MaTrepHana;
— J0ITyCKacT CYLICCTBCHHBIC OIIINOKHU n HETOYHOCTH Inpu
«HEY/IOBJICTBOPHTEIIHHOY .
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;
«HE 3aUTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He GOopMyYIUPYET BBIBOJAOB U 0000IIECHU.

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIBHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bompocsr 1uist 5k3amMeHa npeacTaBieHsl B Tadbnume 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

No
/a

HepequL BOIIPOCOB IJIAA DK3aMCHaA

Kon
WHIUKaTOpa

1.1 Tlonstue «MckycCTBEHHBIN HHTEIIEKT». TEXHOIOTHUHU, KOTOPHIE
MPUHATO OTHOCUTH K TEXHOJIOTHSIM UCKYCCTBEHHOI'O UHTEIIJIEKTA.

1.2 WnTennexTyalbHbIC 32191 U UX OTJIHYUTEIIBHBIE OCOOCHHOCTH.

1.3 OyHKIMM UHTEIIEKTa YeTIoBeKa. XapaKTepHble YePThl U
CBOMCTBA €CTECTBEHHOT0 MHTEIIJIEKTa. MbIlUIeHre. 3a/1auu, pelieHue
KOTOPBIX CBSI3aHO C MHTEJUIEKTYAJIbHON J€SATENbHOCTHIO.

1.4 TloBeneHueckasi TPaKTOBKA UHTEIICKTA U TUIAH UMHUTAIIUU
uHTeiiekTa A. TeropuHra.

1.5 Tonstus «/lanabie» u «3Hanus». OOpaboTKa JaHHBIX B
YCIIOBUSIX CYILIECTBEHHOM alpUOPHO HEMOIHOTHI 3HAHUI 00 alropuT™Max
MOJIy4eHHs! TpeOyeMOoro pe3yJibrara.

1.6 OGnactu npuMeHeHus: HICKYCCTBEHHOTO MHTeuiekTa. CBoiicTBa
crnabodopmMann30BaHHBIX 3a7a4.

1.7 OcHoBHBIE 3TalNbl HICTOPUH PA3BUTHS CUCTEM UCKYCCTBEHHOTO
uHreiuiekTa. [losBinenune tepmuna «MICKyCCTBEHHBIN MHTEIIIEKTY. [[Ba
HaIlpaBJI€HUs Pa3BUTHS UCKYCCTBEHHOI'O MHTEIUJICKTA.

MK-1.]1.1

2.1 Tlonstue «MammHaHOE 00yUeHHE». Tpu cOCTaBIISIONINE
MalIMHHOTr0 00y4eHus. MamnHHoe 00yueHHe U UCKYCCTBEHHBIH
MHTEJUICKT.

2.2 OcCHOBHBIE BUJIbI MAIITTHHOTO O0YUEHUSI.

2.3 OOyuenue ¢ yunrenem. OCHOBHBIE perraeMbie 3aaaun. OomacTu
PUMEHEHHUS.

2.4 OOyuenue 6e3 yunrens. OCHOBHBIE penraeMbie 3aqaun. O0macTu
IPUMEHEHHUS.

2.5 OOyuenue ¢ noakpersiearneM. OCHOBHBIE pelacMbIe 33auu.
Ob6nacTu NpUMEHEHHSI.

2.6 OcHOBHBIE 3TaIbl MAIIMHHOTO OOYYCHUS, X Ha3HAUYCHHUE U
OCHOBHBIE OCOOCHHOCTH.

2.7. TlpenBapurtenbHas 00padOTKa JAaHHBIX B CHCTEMaX MAITHHHOTO
oOyuenus. Haznauenue. OCHOBHbIE OCOOCHHOCTH.

2.8 Oran «O0yueHHe» B CHCTEMax MAITMHHOTO OOyJeHUsI.
[TpuHIMIBl POPMHUPOBAHUS TPEHUPOBOYHOTO HAOOPA JAHHBIX.
Vcnionp3oBanue mepekpécTHoi nmpoBepku. [ umepmapamerpuyeckast

MK-1.]1.2
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ONTHMH3ALIHSL.

2.9 Dran oneHKU 00001Ia0IIeH CITOCOOHOCTH B CHCTEMAX
MaImuHHOTO 00y4yeHus. [TousaTHs TouHoCTH (Precision) u BEpHOCTH
(accuracy) GyHKIIHOHUPOBAHHS MOIEIICH.

2.10 OcoGenHocTH BbIOOpa ONITUMAIBHON MOJIENIA MAIIMHHOTO
00y4eHusl.

3.1 TwumoBas 3aBUCUMOCTb MEXY CIIOKHOCTBIO MOJICITN
MAIIMHHOTO 00yUYeHUs U OlIeHKOH € 3(h(HeKTHBHOCTH.

3.2 TunoBast 3aBUCUMOCTH OLIEHKH ((HEKTUBHOCTH MOJIeIIeH
MAaIIMHHOTO O0Y4YEeHHUs OT pa3Mepa 00ydaromiel NociIeI0BaTeIbHOCTH.

3.3 Crpoenue u GyHKIIUHM OMOJIOTHYECKOTO HEUpOHa.

3.4 Tlepcentpon Pozenbmnara. [IpaBuno o0y4deHus mepcenTpoHa.

3.5 ApanTuBHBIN JIMHEHHBIA HeipoH. OOy4YeHHE METOIOM
MAKETHOTO TPAIMEHTHOTO CITyCKa.

3.6 ApanTuBHBIN JIMHEHHBIA HeipoH. OOy4YeHHE METOIOM
CTOXACTHYECKOTO TPAJAMCHTHOTO CITyCKa. MUHH-TTAKETHOE O0yUICHHE.

3.7 Bubnuoreka marmHHOTr0 00yueHus Scikit-learn. Peraembie
3anaun. Peanusyembie METOBI.

3.8 Moaens JIOrucTUYeCcKOi perpeccuu u e€ ooydyeHue.

L2-perynsipuzanus.
3.10 MeTo OOPHBIX BEKTOPOB U €T0 UCIOJIB30BAHUE B 3a/1a4axX
knaccuukanuu. Kinaccupukaius ¢ MATKUM 3a30pOM.
3.11 Monenp kinaccuukaTopa Ha OCHOBE JIEPEBa PEIICHHM.
3.12 Kiaccudurarop Ha ocHOBE K OImKaimx coceaci.

3.13 HawusHbIii OaiiecOBCKHIT KiTacCH(UKATOD.

3.9 Pemenue npobiiembl nepeoOydeHHUS METOAOM PETYIISIPH3AIIHH.

TK-2.]1.4

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3amga4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHBIM NJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM I KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOIl pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM MIIAHOM HE MPETYCMOTPEHO

Bonpockl s mpoBeneHHS TMPOMEXKYTOYHOW aTTECTAllMd B BHUJIE TECTHPOBAHUS
npeJcTaBiIeHbl B Ta0nuie 18.
Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne . Kon
[IpumepHBIii nepeueHb BOIPOCOB ISl TECTOB

1/ WHINKATOpa

1 1.1 Cuctemsl, CBOWCTBA KOTOPBIX HE CBOJATCS K CyMMe CBOWCTB MNK-1.10.1

COCTaBJIIIOIINX UX DJIEMCHTOB, HAa3bIBAIOT.

a) IPOCTBIMU
0) CIIO)KHBIMH
B) KOMIIEKCHBIE

OtBeT: 0
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1.2 Nnadopmanus ¢hakTHUECKOTO XapaKTepa, OMHUCHIBAIOIIAs OOBEKTHI,
MIPOIIECCHI U SIBJICHUSI KOHKPETHOH MpeIMETHOH 006J1acTh 3TO

a) 3HaHUSA

0) naHHbIE

B) DBPUCTHKA
OtBert: 6

1.3 Tlox anropuT™MOM MOHUMAIOT TOYHOE MIPEIIMTUCAHUE O BBIMOJHCHUN B
OTIPEICTICHHOM TOPSIKE CUCTEMBI:

a) orepanui

0) yHKIMI

B) 3a7a4
OtBerT: a

1.4 3agaum, cBA3aHHBIE C OTHICKAHUEM AJITOPUTMA PELICHUs Kiacca 3a/1ad
OIIpEAEIIEHHOTO TUIIA 3TO:

a) IpUKJIaJHas 3aja4ua

0) MHTeIIeKTyajbHas 3aa4a

B) parMaTuyeckas 3ajgada
OtgerT: 0

1.5 Yto monumaercs 1moj oOpabOTKOM 3HAHUH:
a) MIOHUMaHKUE €CTECTBEHHOTO SI3bIKA
0) moanepKKa MPUHATHS PEIICHUS B CIIOXKHBIX CUTYaIIHIX
B) aHaJIM3 BU3yaJlbHOU MH(pOpMaLuu
T') BCE OTBETHI
OtBer: T

1.6 3HaHMs MOXHO pa3AeIUTh HA CICAYIOIINE KATETOPUH:
a) TIyOMHHBIE 3HAHUS, TOBEPXHOCTHBIC 3HAHUS
0) mporeAypHbIC 3HAHUS, JCKIapaTUBHBIC 3HAHUS
B) BCE OTBETHI BEPHBI

OtBer: B

1.7 Kakoe u3 HampaBieHU UCCIIEJOBAaHUM NCKYCCTBEHHOTO MHTEIIIEKTA
obecreynBaeT pelieHre 3a/1a4 Kilaccu(uKaluu, perpeccuu, KiacTepu3alui,
accolualuy, YMEHbIIEHNs pa3MEpPHOCTH:

a) CUCTEMbI HEYETKOTO BBIBOJIA

0) KJ1lacCM4ecKOoe MaIllMHHOE 00y4YeHHe

B) T€HETUYECKHE AITOPUTMBI
Otser: 6

1.8 OOyuenwue, mpu KOTOPOM MapaMeTPhI MOJIEI OOHOBIISIOTCSI HA OCHOBE
KaX/10T0 NMOCTYIMBILIET0 TPEHUPOBOUYHOT0 00pasia:

a) TMHAMHYECKOe

0) makeTHoOe

B) MUHH-TTAKETHOE
OrtserT: a

1.9 Ilo cnocoOy 006001IeHNs 3HAHUH PA3ITUYALOT:
a) oOydeHune Ha OCHOBE 00pa3IloB
0) oOydeHne Ha OCHOBE MOJIeNel
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B) 00a OTBETa BEPHBI
OtBer: B

1.10 TIporHo3mpoBaHHE METKH KJIacca il HOBBIX K3EMIUIIPOB HAa OCHOBE
IPEbIAYIINX HAOIIOICHUH ABISETCS 3a0a4ei:

a) KJIacTepu3aluu

0) knaccuduKauu

B) perpeccuu
OtBer: B

2.1 CnoxxHble CUCTEMbI XapaKTEPU3YIOTCH ...
a) OOJIBIIMM KOJIMYECTBOM ITapaMeTpOB
0) pa3HOPOHOCTHIO JIEMEHTOB
B) UEPAPXUYHOCTb CTPYKTYpPBI
T') BCE OTBETHI BEPHBI

Otser: T

2.2 B mareMaTHKe M KHOSpHETHKE KJIACC 33a]a4 ONPEIEIIEHHOTO THIIA
CUMTAETCs PELICHHBIM, KOTa /Ui €r0 peIleHUs:

a) HaliJIeHbl AITOPUTMBI

0) MoJTy4eHBI Pe3yNIbTAThI

B) OTpe/IEICHBI LIeTH
Ortsert: a

2.3 Kaxkoe 13 HanpaBieHHId UCCIEIOBaHUI UCKYCCTBEHHOTO MHTEIIIEKTa
WCIIOJIL3YET CIyJalHbIN 110I00p, KOMOMHUPOBAHHUE U BAPHAIIMHA MCKOMBIX
1apaMeTpoB C MPUMEHEHUEM MEXaHU3MOB, HATOMUHAIOLIUX
OHMOJIOTUYECKYIO IBOJIOIIHIO:

a) UCKYCCTBEHHBIE HEHPOHHBIE CETH

0) KJ1lacCM4ecKOoe MalllMHHOE 00y4YeHHe

B) T€HETUYECKHE aJITOPUTMBI
OTtBeT: B

2.4 Tloaxoma, KOTOPBI UCTIONB3YETCS JIUIS CKATHUS JAHHBIX B
MOANPOCTPAHCTBO MEHBIIIEH PAa3MEPHOCTH MPU COXPaHEHUU OOJNbIIEH YacTH
pelieBaHTHOM HHPOPMAITIH:

a) TAKCOHOMHS

0) CHUKEHHE Pa3MEPHOCTH

B) TIOMCK acCOIMAIIAN
OtgerT: 0

2.5 Mertpuka, onpeaessomas 10J10 UCTUHHO MOJ0XKHUTEIbHBIX
KJIacCU(pUKALUN, KOTOPYIO HHOTIa Ha3bIBAIOT ““UyBCTBUTEIBLHOCTHIO :
a) MOJHOTa
0) 00BEM
B) TOUHOCTh
Orser: a

2.6 Llems mpUMEHEHUS IBPUCTHK:
a) HAliTU palMOHATIbHOE, TPUEMIIEMOE PELICHHUE
0) HaliTH ONTUMAJIBHOE pEIIeHNE
B) HaliTH HauboJiee MOJIHOE pelIeHue

TK-1.]1.2
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OTBeT: a

2.7 TouHoe npeAnucaHue O BHIIOTHEHUH B OIPEICICHHOM MOPSAKE
CUCTEMBI OTIepaIHid ISl pEIICHUS JTF000H 3aJa4i U3 HEKOTOPOTO 33JaHHOTO
KJ1acca 3a/1a4 3To:

a) JaHHbIE

0) cucTembl

B) aJIFCOPUTMBI
OtBer: B

2.8 Kaxoe 13 HanpaBieHU UCCIETOBAaHUI HCKYCCTBEHHOTO UHTEJIEKTa
WCIOJIb3YET MPUHITUI OPTaHU3AINH U (YHKITHOHUPOBAHUS OMOJIOTUIECKUX
ceTell HepBHBIX KJIETOK KHBOTO OpraHuimMa g 00paboTku nHpopManuu:
a) UCKYCCTBEHHBIC HEHPOHHBIC CETH
0) KJTacCHYeCKOe MAIIMHHOE 00yUYeHUE
B) TEHETUYECKHE aJITOPUTMBI
Otser: a

2.9 OOyuenwue, mpenonararliee 0OHOBICHUE TAPAMETPOB MOIECIH Ha
OCHOBE CYMMBI HAaKOIUIEHHBIX OMIMOOK IO BceM 00pasiiam o0ydaroleit
BBEIOOPKHU:

a) AMHAMHYECKOE

0) makeTHoe

B) MUHH-TIAKETHOE
OtBer: 6

3.1 Yepes kakyro TOUKy qobkHA poiiti ROC-kpuBas B cirydae
UjcabHOTO Kitaccudukaropa?

a) (0,0)

0) (0,1)

c) (1,1)

OrtBer: 0

3.2 Kakoe nepeBo Ha3pIBaeTCss OMHAPHBIM?
a) Ecniu ipu ero mocTpoeHU UCTIONIB3YIOTCS TOJILKO OWHApHBIE
MIPHU3HAKH
0) Ecu oHO MMeeT TOJIBKO JIBa JINCTa
¢) Eciin u3 ;1100011 ero BHyTpeHHel BepIINHbI BBIXOAUT POBHO
ABa pedpa
OrtserT: ¢

3.3 MOXHO JIi IpY TIOCTPOCHUHU OWHAPHOTO JiepeBa NCIIOIb30BATh
HeOMHApHBIE TPU3HAKU?

a) /la

0) Her
Otser: a

3.4 UYro Takoe Oyrcrpamn?
a) OMH M3 MOJAX0/0B K IIOCTPOCHHIO NOABBIOOPOK
0) meTo oOydeHHs
C) MUHUMU3HUPYEMBIN (yHKIIHOHAT

OtBeT: a

TK-2.]1.4
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3.5 Uro Takoe OyTcTpanupoBaHHas BEIOOPKA?
a) 9TO HEKOTOPBIN CErMEHT 00yyaromeil BBIOOPKHU MPOU3BOIBHOM
TUTUHBI
0) 3T0 BBIOOPKA, MOJIy4YeHHas1 U3 00y4aloleil BLIOOPKH ¢
BO3MOKHBIM IIOBTOPeHUEM 00bEKTOB
C) 9TO BBIOOPKA, U3 KOTOPOH yJajeHbl HEU3BECTHBIE 3HAYEHUS
IIPU3HAKOB
OtBer: 6

3.6 Kakoii nimunbl Oyzaer OyTcTpanupoBaHHas BBIOOpKa?
a) O0JIbIIE IJTMHBI KCXOAHOU BHIOOPKH
0) MeHbIIIE UTMHBI HCXOAHOM BEIOOPKU
C) PABHOM JJIMHE UCXO0AHOI BHIOOPKH

Otser: ¢

3.7 KakoBa 3aBUCHMOCTb KOPPEJSAIUN MEXKIY ACPEBbSIMH B CITy4yailHOM
Jece OT mapameTpa q (pa3mep ciay4aitHOro MOJAMHOXKECTBA TPU3HAKOB)?
a) Uem MeHblIIIE ¢, TEM 0OJIbIIE KOPPETAIUs
0) Uem Gouibiie q, TEM 00JIbILE KOPPesiius
¢) JlaHHBI! TapamMeTp HE BIUSIET HA KOPPEISITUIO
OtBer: 6

3.8 I'pamueHTHBIN CIYCK — 3TO * MPH UCIIOJIB30BAHUH B MAITUTHHOM
00y4eHuun

a) aJIrOPUTM ONTHMU3AIUN IAPAMETPOB MOJIEJIH

0) arOpUTM MOMCKa MUHUMAJIBHOT'O 3HAYCHHS THIIEpIIapaMETPOB

C) aJITOPUTM ONTUMH3AINH APXUTEKTYPbI MOAEIU

1) aITOPUTM MTOMCKA MAKCUMAIIBHOTO 3HAYCHHSI (PYHKIIUU TTOTEPh
OtBeT: a

3.9 Kakoit "neBu3" y napaaurmsl aHcaMOIUpOBaHUs?
a) MHoro ciadbIx Mojeseil 1aéT pe3yapTar Jydiie, 4eM 0JHA
CHJIbHAsI
6) MHoOro cuabHbIN Mosienel BMecTe AaéT BO BCEM JTyUIIUH
pe3yJbTar
¢) MHoro mojeneit 1aét xyxe pe3yibTaT, ueM OJHa
Otsert: a

3.10 Ouenka xoppemnsauuu no IMupcony okazana 3Hauenue 0 Mexy
nepeMeHHbIMH. YTo 3T0 03Havyaer?

a) IlepemeHHBIC HE HMEIOT JTHHEHHOM B3aMMOCBA3H

0) [lepemeHHbIE UMEIOT HETMHENHYIO B3aUMOCBSI3b

c¢) [lepemenHBIC HE UMEIOT HEIMHEHHYIO B3aUMOCBSI3b

n) [lepemeHHbIE UMEIOT MAKCUMAJIbHYIO JIMHEWHYIO B3aUMOCBSI3b

(Tak KaK 3HaYEHUE OIEHKU | - OTCYTCTBUE B3aMMOCBSI3H)

OrtserT: a

3.11 Jlns 9ero mpuMeHSIETCS KPOCC-BaTH AU
a) Ilonck onTHUMAJIBHBIX THIIEPIIAPAMETPOB NPU MAJIOM
KOJIMYecTBe JAHHBIX ISl 00yUYeHHu st
6) [lonck onTUMaIbHBIX THIIEPIIAPAMETPOB NMPU OOIHILIOM
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KOJIMYECTBE JAHHBIX ISl 00yUEHUS
¢) [Touck onTUMaNbHBIX TUIIEPIIAPAMETPOB MPU OTCYTCTBHH JTAHHBIX
JUTs1 OOydeHHS
1) UToOBI HE UCTIOJIB30BATh TECTOBYIO BHIOOPKY JJIsI OIIEHKH METPHUK
OTBeT: a

3.12 B gewm 3akiro94aeTcs METOJT CIIYYaifHbIX MMOAPOCTPAHCTB?
a) ['enepanus cmy4yaifHOTO MOAMHOKECTBA 00yUaromen
BBIOOPKH /IS AalibHEHTIIero 00y4eHust 0a30BOTO aJlrTOPUTMA
0) ITonryuenue cjy4aifHOro MOJAMHOKECTBA U3 MCXOHOI0O
KOJIMYeCTBA NMPU3HAKOB /ISl JaJbHelero o0yuyeHust
0a30BOro aJITOPUTMA
c¢) 'eneparus ciry4aiiHOTO TTOJJMHOKECTBA 0A30BBIX aAITOPUTMOB
JUISL TIOJYYEHUs arperuipOBaHHOTO pe3ysbTara
OtgerT: 0

3.13 Kaxkas U3 METpHUK Jy4Ille ITOAXOIUT IS TOUCKA CHIIbHBIX
(OospIIMX) OIIMOOK MOJIENU B 33J]a4€ PETPECCUN:

a) RMSE

0) MAE

c) R"2

n) F1
Otser: a

3.14 JlomyctuM, MBI TIpe/icKa3bIBaeM COpPT LBETKOB (oauH U3 Tpex: F, G,
E) n ouenuBaem MeTpuku kiacca F.
Kakoii u3 mokasarenei kKiiacCU(pUKAIMNA OTPAKAET KOJTHISCTBO
MPABUJIbHO MPEACKa3aHHBIX OTBETOB OLIEHHBAEMOTO KJIacc.

a) True Positive

0) False Positive

c¢) True Negative

n) False Negative
Otser: a

3.15 Kakas U3 METpUK MOKET IPHHUMATh OTPHUIIATEIbHbBIC 3HAYCHUS !
a) R"2
0) MAE
c) RMSE
n) Accuracy
Otser: a

3.16 TIpu HaIMUYUM CUIIBHOTO MEpeKoca KJIACCOB MO 1EJIEBOM MepeMeHHON
(1000 3anmceii kinacca A u 40 3anuceit kinacca b) kakas U3 METPUK MOXKET
UCKa3UTh OIIEHKY pabOThl MOJIENHU?

a) accuracy

0) recall

c) precision

n) F1
Otser: a

3.17 Kax 6opotbcs ¢ adexkrom nepeodydeHus?
a) Cnesnarb MojeJib npouie (MeHee KOMIIEKCHOM)
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0) B3gTh MEHbBIIIEC TaHHBIX
¢) Cnenarb MoJienb cioxHee (001ee KOMIUIEKCHOM)

1) [IpoBepsATs METPHUKH TOJIBKO 11O 00y4aromiei BEIOOpKe
Ortsert: a

3.18 Kaxk cBsi3aHbl MKy COOO0H MIIOTHOCTH paclpeaeeHUs U QYHKIUSA
pacnpeneneHus’?
a) [lioTHOCTDH pacnpeesieHus - ITO MPOU3BOAHAS PYHKIIUH
pacnpenejieHust
0) dyHKIUSA pacrpeeneHus - 3TO MPOU3BOJHAS TNIOTHOCTH
pacnpeeneHus

¢) OTH BeTUYMHBI HUKAK HE CBSI3aHbI
OTtBeT: a

3.19 B gewm 3akirodaercs MpaBmiIo TPEX CUTM?

a) Tpu cpeHEKBaPATUUCCKUX OTKIOHCHHS - 3TO JIOBEPUTEIIbHBIN
HUHTEPBAI JJI1 MATEMATHYCCKOTO OXKHIaHUS

0) BeposiTHOCTD TOT0, YTO CJIY4YaiiHASI BeJIMYMHA IPUMET
3HAYeHHU e, OTKJIOHSIOIIeecs 0T MATEeMATHYEeCKOI0 0KHIAHUS
0oJIbIIIe YeM Ha TPH CPeIHEeKBAPATHYECKHUX OTKJIOHEHUS
npeHedpe;KuMMo MaJia

¢) Tpu cpeaHeKkBaApaTUIECKUX OTKJIOHCHHUS - 3TO MaKCUMAIIbHO

BO3MO)KHOE 3HAYCHUE CITyYailHOMN BEJTMYMHBI
Ortser: 0

3.20 K kaxomy THmy npu3HaKoB Bel Ob1 OTHECTH poCT YenoBeka (B cm)?
a) bunaphpiii
0) BemecrBeHHbIH
¢) KareropuanbHsrii
1) [TopsinkoBbrit
Otgert: 6

3.21 K xaxomy Tumy npu3Haka Bel Obl OTHECTH LIBET a3 yenoBeka?
a) bunaphsrii
0) BemecTBeHHBIIM
¢) KareropuaabHbii
1) IopsinkoBbIit
Otser: ¢

3.22 Kaxoii u3 N0JX0/10B peryisipu3aly No3BojsieT OOHYIUTh Beca
JUHEWHOU MOJIeNU, TEM CaMbIM MOKa3aTh HEHYKHOCTb MpU3HaKa?

a) Jlacco

0) L2

¢) Pumx

n) TuxoHnosa
Otser: a

3.23. MoxeT N pemiaromiee JepeBo BOCCTAHABIINBATH HEIMHEHHBIE
3aBUCUMOCTH?

a) [la
0) Her
c¢) TosbKO HEKOTOpBIE
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OTBeT: a

3.24 B 4ém 3aKkimro9aeTcss OCHOBHOE pas3lIndue CIydaitHoOro jeca U
03rruHra Ha 1epeBbsX PEILICHUM?

a) B caayuaiiHoM Jiece IS Ka:KI0T0 pa30ueHns NPU3HAKHU
BBIOHPAIOTCSI U3 HEKOTOPOTO CJIY4YaiiHOT0 MOJAMHOKECTBA
NPU3HAKOB

6) B ciyuaitnom stece 0O0yuenue uaET Ha OyTCTpaupPOBAHHON
BEIOOpKE

¢) DTH JBa METOJIa HUYEM HE OTJIMYAIOTCS

OrtserT: a

3.25. Kakue npocThie MOJIENN HCIIOIb3YEeT METO/I CITy4allHBIX JIECOB B
Ka4eCTBE OCHOBBI:

a) Pemalomue nepeBbst

0) JIuneiinas perpeccus

¢) Jloructuueckast perpeccus

1) Mozenp onopHbIX BEKTOPOB
OtgerT: a

3.26 B 4yem 0coOEHHOCTh CTOXAaCTUYECKOIO IPAJUEHTHOrO CIIycka?
a) 'paguenT QPyHKIMH Ka4ecTBA BHIYMC/ISIETCH TOJIbKO HA
OJTHOM CJIYYAiHHO BHIOPAHHOM 00beKTe 00y4aroieil BbIOOPKHU
0) 'paguent QpyHKIMK KadyecTBa BHIYUCISETCS CO CIy4ailHO
BBIOPAHHBIM I1arOM
¢) I'pagueHT BhIYMCIIACTCS AJIs CIIy4aliHON (YHKIIMN KauecTBa
OrtBerT: a

3.27 Kaxkas U3 3aa4 pe/oiaracT BOCCTAHOBICHHE MO/IEIIBIO
3aBHCHUMOCTH B JIAHHBIX ITyTEM NMPHUOIMKEHU MTPeICKa3aHui MOAETH K
3HAYCHUSM B O0YJarONUX JaHHBIX:

a) perpeccus

0) kiaccupukanus

C) KJlacTepH3anus

1) IPOKpAaCTUHALUS
OrtserT: a

3.28 Kaxas u3 3a/1a4 mpe/rnoiaraeT NOUCK HAMTYUIIIero pasaesieH s
JIAHHBIX B TIPOCTPAHCTBE MPU3HAKOB?

a) kinaccupuranmus

0) perpeccust

C) KJlacTepH3alus

1) BaJuJamus
OrtserT: a

3.29 TIpusnak Grade umeer ciaenyroniye YHUKaIbHbIC 3HaYeHUS: 1, 2, 3,
4, 5 ¥ OTpa)kaeT OLIEHKY 3a TECT CTYJIeHTOB. ONpeaenTe TUII IPU3HAKA!
a) HomuHanbHbI KaTeropruaibHbINA
0) IlocienoBaTe/IbHBIN KATErOPUAJIBHBIN
¢) YucneHHsli
n) Juxoromuueckuit
e) Het nmpaBmiibHOTO OTBETA
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OTBeT: a

3.30 B kakoM u3 ciiyuaeB IMEET CMBICII CPa3y UCKIIOYUTH KOJIOHKY
JIAHHBIX

a) Besl KoJI0HKA MMeeT 0JHO M TO Ke 3HAYeHHne

0) B xooHKE Ka)x710€ 3HAaUCHHE - YHUKAJIbHOE (BEIIECTBEHHBIC

YHUCIIa)

c¢) Komnonka nmeeT 1Ba yHUKaIbHBIX 3HAUCHUS

1) KosoHka coiepuT CTPOKH
OrtserT: a

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIOIIMEe  HPOLEIypbl  OLIEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMUX JTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTall 00yJaroIInuXCst
I'VAIL

11. Meroaudeckue yKazaHus Ui O0YJAIOIINXCS IO OCBOSHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIHMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOpPOQECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILIJIEHHMS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKalIne Tofbl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHATH TJABHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
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JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIOJIb30BAaHUEM Pa3aTOYHOrO MaTepuala IpU IPOBEIEHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

Jlexuuss cocrouT U3  TPEX OCHOBHBIX 4YacT€H: BCTYNMUTEIBHOW, OCHOBHOM H
3AKITHOYUTEIBHOMN.

BerynurenbHas yacTh onpeaesiseT Ha3BaHUE TEMBI, IJIaH U Leib jJekiuuu. OHa npu3BaHa
3aMHTEPECOBAaTh M HACTPOUTH AyAUTOPHIO. B 3TOM 4acTW JIEKIMM M3J1araeTcsi aKTyalbHOCTD,
OCHOBHAasl MJes, CBA3b JAHHOM JICKUMU C NPEAbIIYIIMMH 3aHATUSMHU, €€ OCHOBHBIE BOIPOCHI.
BBenenue 10KHO ObITh KPAaTKUM U L€JIEHANPaBICHHBIM.

B 0CHOBHOM 4YacTW JIEKUMH PpEaqu3yeTCsi HAYyYHOE COJEpKaHUE TEMBI, BCE IJIABHbBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMA J0KA3aTeNIbCTB C MCIIOJIb30BaHHMEM Hauboee
1enecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kaxk bl yueOHBIH BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOAAIIMMU CTYACHTOB K CIECIYIOIIEMY BOIPOCY JIEKLUH.

3aKIII0YUTEIbHAS YaCTh UMEET LIEIbI0 00001IaTh B KPaTKUX (OPMYIUPOBKAX OCHOBHBIC
UJCH JICKLUH, JIOTHYECKU 3aBepllas € Kak LEeJI0CTHOE TBOPEHHUE.

OtaenpHble BUJIBI JEKUUNH MOTYT UMETh CBOM OCOOEHHOCTH Kak IO COJIEP’KaHUI0, TaK U

IO CTPYKTYpE.

11.2. Metoauueckue yka3aHusi A7 OOydYalOIIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuicss JOJDKEH YriIyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOIUKOW M TEXHHUKOM
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPONPUATUH.

BoeinonHenue nabopaTopHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4YaroLerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JIaHHOW JMCHUIUINHBL;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3allds TEOPETUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ JabOpaTopHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUs K MPOBEICHUIO JTA0OPATOPHBIX pabOT

JlaGopaTopHble pabOTHI, MPETYCMOTPEHHbIE B JaHHOM Kypce, BBINOJHSIOTCS B
KOMITBIOTEPHOM KJIacCe Ha NIEPCOHATEHOM KOMIIBIOTEPE C HCIIOIH30BAHUEM ITAKETOB MOJICPKKU
pa3pabOTKU M OTJIAIKH MPOTPAMMHOTO obecrieueHust Ha si3bike Python,

B mpomecce moarotoBku K - J1a0OpaTopHOM  paboTe  HEOOXOAMMO  HU3YYHTh
COOTBETCTBYIOIIME METOJUYECKHE YKa3aHHs M IMOBTOPUTH JICKIIMOHHBIM MaTepuas, KOTOPBIN
OTHOCHUTCS K TeM€ paboThl.

[lepen HauamoM BBIMIOJIHEHUS PAa0OTHI HEOOXOMMMO CO3JaTh OTICNBbHYIO TAmKy s
co3/1aBacMbIX B paboTe (HalijloB M YCTAaHOBUTH €€ B CHCTEME KAa4eCTBE TEKYIIEH JUPEKTOPHHU.
[TyTh K TaHHOI MAaNKe HEe TOJDKEH COJepKaTh UMEH, HATMCAHHBIX KUPUJUTUIIEH.

B mporiecce BBITIONHEHUST pa0OTHI IMOJIYUYECHHBIC pPE3YyJIbTaThl PACYETOB, JMCTUHTH
pa3pabaTeiBaeMbIX MPOTpaMM, CXEMbI U JApyrue pabodrie mMarepualbl JOKHBI COXPAHITHCS Ha
JTUCKE JIUTS UX JTAITBHEHUINET0 CITOh30BaHUS MPU 0hOpPMITEHHUH OTUYETA.

[To okoHYaHWH paOOTH HEOOXOUMO COCTABUTH OTUYET M TIOJTOTOBHUTHCS K €T0 3alUTe Ha

CJIETYIOIIEM 3aHSITHH.
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Crpykrypa u hopma oTuera 0 1a00opaTopHOM padboTe
OTtuéT 0 mabopaTopHOil paboTe NOHKEH COAEPIKATh:
— haMWIHIO, UMS U OTYECTBO CTY/IEHTA, BBHITIOJHUBIIETO PadoTYy;
— HOMep y4eOHOU TPYIIIBL;
— J1aTy BBIMIOJIHEHUS PabOTHI;
— Ha3BaHHE PabOTHI;
— 1eJb padoTHI;
— KpaTKyro GOpMYJIMPOBKY 3a/1aHus Ha 1a00paTOPHYIO paboTy;
— OCHOBHBIC TEOPETHYECKHE CBEACHHS U (OPMYJIbI, HCIOJB30BABIIMECS B MPOIECCE
BBITTOJIHEHUS paOOTHI;
— JINCTUHTH MPOTPAMM, Pa3pabOTaHHBIC U OTJIAKCHHBIE B TPOIECCE BHITIOTHEHHS pa0OTHI,
— CXEMBI, pa3padOTaHHbBIE B ITPOIECCE BHIMOJIHEHHS Pa0OTHI,
— IIPU MCTIOJIB30BAHUH JIOTIOTHUTEILHOM JINTEPATYPHI YKa3aTh CCHUIKH M TPUBECTH CITUCOK
JUTEPATYPHL;
— BeIBojIBI 110 pabore.

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOU padoTe

[Tpumep odopmieHUsT TUTYIBHOTO JUCTAa OTYETA MO JTabOpaTOPHOM paboTe MpUBEIEH Ha
caiTe yHMBEpcUTeETa WW.guap.ru.

IIpu odopmiennn oTuéta 0 nabopaTopHOW paboTe HEOOXOAMMO MPUIEPKUBATHCA
tpeboBanuii 'OCT 7.32-2017 «Otué€r o HayuHO-HMccaenoBaTenbckoi padore. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To xaxmoit mabopaTopHOi paboTe MOKEH OBITh MOJATOTOBJICH OTYET B OyMaKHOM W B
anekTpoHHoM Buze. llocie 3ammTel MabOpaTopHBIX PabOT OTYETHI B OyMa)KHOM BHUIE C
IPOCTABJICHHBIMH OICHKAMH XPaHATCS Ha Kadenpe, a OTYETHI B AIIEKTPOHHON (hOpMeE JOIKHBI
OBITH BBUIOXKEHBI B INYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS 10 MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboTsl

B xoie BBIOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTONHEHUSI CaMOCTOSITEIBHON pabOTHI, Y 00ydaromerocss (GopMHUpPYeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>i, o0ecrieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOy4YEHHs, MOMOTaeT NOJYyYUTh HAaBBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKU MaTepual Mo AUCIUILTHHE.

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTPUBAET KOHTPOJIb KAadecTBAa 3HAHUI
00y4aroImuxcsi, OCYIIECTBISIEMOIO B TEUEHUE CEMECTpa C IIeJIbl0 OLIEHUBAHMS XOJa OCBOCHUS
JTUCIUTUIAHBI.

KonTtponb kauecTBa 3HaHUN MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO COOECEIOBAHHUS 110
MaTepuanly OTAEIbHBIX Ppa3/IelioB AUCLUIUIMHBL, & TaKK€ IMPOBEPKHM OTYETOB O BBHINOJHEHHUH
MIPAKTUYECKUX 3aJaHUM.

Pe3ynprarhl TEKyIEero KOHTPOIS MOTYT YYUTBHIBATHCA MPHU IPOBEICHUH IPOMEKYTOUYHOMN
arrecrauuu. [IOJIOXKUTENBHBIN pe3yapTaT TEKYIIET0 KOHTPOJS YCIEBAEMOCTH JAeT CTYAECHTY
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JOTIOTHUTEIBHBIA OaJlT MPH MPOBEACHUH POMEXKYTOUHOM aTTecTaluu. Pe3ylnbTaThl TEKYIIEro
KOHTPOJII MOT'YT YUYHUTHIBATHCS MPU MPOBEACHUHU IIPOMEXKYTOYHOM aTTECTALMH.

Cucrema OIEHOK IpPH MPOBEACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusMu Ilonoxkenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJIUTCS IOCIIE 3aBEPIICHUS U3YyYEHHUs KaKI0ro
pasznena pucuurimHbl. Metonsl TKY B 3aBUCMMOCTH OT M3y4aeMOro Marepuaia: IPOBEICHUE
MIPOBEPOYHBIX PadOT B BUJE PEIICHHS 3aJa4d WIM TeCTUpoBaHHe B cucreMe LMS. IlpumepHblit
NepeyeHb BOMPOCOB ISl TECTUPOBAHMS, IPECTABICHHBIN B Tabmuie 18, popmupyroTcs ucxoms
W3 cojliepkaHus mpoiaeHHoro pasnena. O xkoukpetHoit aare TKY, merone nposenenus TKY,
yCIIOBUSX ycrenrHoro npoxoxaenuss TKY mpenonaBatens cooOmaeT He O3AHEE OJHON Heaenu
JI0 TEKYILEro KOHTPOJISl YCIIEBAEMOCTH.

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOKICHHUIO MPOMEKYTOUYHOMN
aTTecTaluu

[Ipomexyrounas  arrectanus  OOydalOmIUXCs — MpeAycMaTpuUBaeT  OIICHHBaHHE
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus 1o AucuurianHe. OHa NpoBOIUTCS B
dbopme 3Kx3amMeHa:

Ok3aMeH — (opMa OLEHKU 3HaHWM, MMOJYYEHHBIX O0yYarolMMcs B MPOLIECCE U3YUECHMUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHON paboThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pelIeHHs MpaKTUYECKUX 3ajady. OK3aMEH, KaK IMpaBUJIO, HPOBOJUTCS B IEPUOJ
9K3aMEHAIIMOHHOM CECCHM U 3aBEpILIAeTCs aTTECTAlMOHHOW OILEHKON «OTIIMYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, HEYIAOBIECTBOPUTEIBHOY.

Cucrema OIEHOK MpPH MPOBEICHUU MPOMEKYTOUHON AaTTECTAlMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTpOJE YCIIEBAEMOCTH U
MpPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mnporpaMmaM BbBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AIy.

[IpomexyTouHas aTTecTalus OLIEHUBAETCA IO pe3yjibTaTaM TEKYILIEro KOHTPOJIS
ycnieBaeMocTH. CIHMCOK BOMPOCOB (Tabiauna 15) K mpoMexyTOYHOH aTTecTalluu yTBEp)KIaeTcs
kadenpoll M BbIIAETCS CTyJIEHTaM Julsl O3HaKomileHus. B ciydae, ecnum CTyZeHT 1o
YBaKUTEJIbHOW MPUYMHE HE BBIMOJHWI TPEOOBAHUS TEKYLIETr0 KOHTPOJIS, EMY MPeA0CTaBIsAETCS
BO3MOXXHOCTh CJIaTh 3aJOJUKEHHOCTH 10 NponyumeHHbIM TemaMm. ®opMa mnpoBeIeHUS
IIPOMEXYTOUYHOM aTTeCTallui — TUCbMEHHASL.
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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