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AHHOTaIUA

Jucuunnuna «VHTeIeKTya bHbIE CUCTEMBD) BXOAUT B 00pa30BaTENbHYIO MPOTpamMMy
BbICIIETO OOpa30BaHUs — MPOrpaMMy CHEUUAIUTETa [0 HAMNpaBICHUIO IOJIOTOBKH/
cnenquanbHocT  09.05.01 «llpumeHenne M H3KCIulyaTanus aBTOMATU3MPOBAaHHBIX CHUCTEM
CHEIMAJIbHOTO  Ha3HAYEHHSA»  HaIMPaBICHHOCTH/CIENMATN3alul  «ABTOMAaTHU3MPOBAHHBIE
cucTeMbl 00paboTkM HH(pOpManuu W ynpasieHus». JucuumnuHa peanusyercs Kadeapoit
«Nel2y.

Jucuurvza HaneneHa Ha GOpMUpPOBaHKE y BBITYCKHHUKA CIIETYIOIIUX KOMITETECHITHIHA:

[IK-2 «CrocoOeH OCymecTBIATh YIpaBlIeHWe TPeOOBAaHUSAMH KOHIETITYaJIbHOTO,
(YHKIMOHAJIBHOTO U JIOTMYECKOTO MPOEKTUPOBAHHUS MH(POPMAIMOHHBIX CHCTEM CHEIHMaIbHOTO
Ha3HAYECHUS)

IIK-6 «['0TOBHOCTHb HCHONB30BaTh 3HAHUE OCHOBHBIX METOAOB MCKYCCTBEHHOI'O
MHTEJUIEKTa B MOCJIEAYIONIeH NPOPeCcCUOHABHON 1E€ATEIbHOCTI

ConepxaHue NUCLUUIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TEHACHIMAMHM M TEPCHEKTUBAMU Pa3BUTUS METONOB MCKYCCTBEHHOI'O HHTEIUIEKTAa, MOJEIIAMMU
MIPEICTABICHUS] 3HAHWM, METOJbl ONEPUPOBAHUS HMH, C METOJAMU PELIEHUS CIOKHBIX
TpyZHO(QOPMAIM3yeMbIX 3aJjad, CO CTPYKTYpPOH M NpPHUHIUNAMU pabOThl SKCHEPTHBIX CHCTEM
(3C), HEMPOHHBIMH CETSIMU, METOJIAMU MAITUHHOTO OOY4EHHS.

[lpenonaBaHue JUCHMIUIMHBI IpelycMaTpUBaeT clefyonme (opMbl OpraHU3aluu
y4eOHOTro Tpoliecca: JICKIHUH, NPAaKTUIeCKHe U CEMUHAPCKUE 3aHATHS, JJaOOpaTOpHBIE PabOTHI,
camocTosTeNIbHas paboTa 00yyaromerocs.

IIporpamMmMoi AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B popmMe AUPPepeHIIMPOBAHHOIO 3a4eTa
(6 cemectp).

OOwiast Tpy1OEMKOCTh OCBOEHMs AMCLHUIUIMHBI COCTABISET 2 3a4E€THBIX €JUHMLBI, 72
yaca.

SI3bIK 00yUEHUSI 110 TUCLMITIIMHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3YJILTATOB OOYYEHHS 110 TUCIMILIMHE

1.1. Tlenu mpenomaBaHus JUCITUTITMHBI
Lenpio sBisieTCsl MOJy4YeHHE OakalaBpamMH BBIIICHA3BAHHOTO HAIPABJICHUS TOJTOTOBKU
HAaBbIKOB, HEOOXOIMMBIX ISl yUaCTHUS B IPOEKTaX CO3aHusl MHTeJUIeKTyanbHbIX cucteM (MC).

1.2. JlucumrmivHa BXOAMT B  COCTAaB  4YacTH, (OpMUPYEeMOH  y4aCTHHKaAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEILHON MPOTPAaMMBI BBICIIIETO0 00pa3oBaHus (ganee —
OII BO).

1.3. Tlepeuenb miaHupyeMbIX pe3yJbTaTOB O0yUEHUS MO TUCLUUIUIMHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTatamMmu ocBoenus OI1 BO.

B pesynbraTe u3yuyeHHUs AUCHUUIUIMHBI OOYUYaIOLIUICS JOJKEH 00JanaTh CIEAYIOIIUMHU
KOMIIETEHIMSIMH WM UX YacTAMU. KoMIeTeHIIMM 1 WHAWKATOPBI UX JTOCTHKEHHUS TIPUBE/ICHBI B

Tadymue 1.

Ta6mua 1 — IlepeyeHb KOMIETEHIMI U UHIUKATOPOB UX JIOCTUKEHUS

Kon n
Kareropus (rpymma) Kon n nanMeHoBaHMe MHIUKATOPA JOCTHKECHUS
HAaUMEHOBaHUE
KOMIIETEHIIMHI KOMIIETEHIIMHI
KOMITETEHIIH
[TIK-2 Cnocoben
OCYULIECTBIISATh
yIIpaBJICHUE [1K-2.3.2 3HaTh MeTO/IbI IPOEKTUPOBAHUS
TpeOoBaHUSIMU UHGOPMAIIMOHHBIX CUCTEM
KOHLENTYaJIbHOT O, [IK-2.V¥.2 ymeTb onpenensaTs cocTaB padboT 1o
[Ipodeccruonanbubie | GYHKIIMOHATHHOTO U | pa3paboTke TpeOOBaHUM U OTMPEICIICHUIO
KOMIIETCHITIHT JIOTUYECKOTO KJIFOUEBBIX CBOMCTB CUCTEMBI
MIPOEKTUPOBAHUS [IK-2.B.2 BnageTh HaBbIKaMU OIPEACIICHUS
WH(pOPMAITMOHHBIX KJIFOYEBBIX CBOMCTB M OTPAHUYCHUN CUCTEM
CUCTEM CIIELUAJILHOTO HA3HAYEHHUS
CIENHUATBLHOTO
HA3HAYCHUS
[1K-6.3.2 3HaTh TEOPETUUECKHUE OCHOBBI U
MOJIEJH MPEJICTABICHUS 3HAHUH, TEXHOJIOTHHI
MOCTPOEHUS SKCIIEPTHBIX CUCTEM, OCHOBAHHBIX
Ha MpaBUjax
[1K-6.3.3 3HaTh IOCTAaHOBKY Mpo0sIeM
MaTeMaTHYECKOTro U MHPOPMAIIHOHHOTO
MOJICJIMPOBAHUS CIIOKHBIX CHCTEM
[1K-6.3.4 3HaTh TEOpPETUUECKHE OCHOBBI aHATU3A
[1IK-6 'oTroBHOCTH
JAHHBIX ¥ MAITUHHOTO 00yUeHUs
WCIIOJTh30BaTh .
[1K-6.Y.1 ymeTs paboTaTh Ha COBPEMEHHOM
3HaHUE OCHOBHBIX .
BBIYHMCIIUTEILHON TEXHUKE
METO/IOB
[IpodeccrnonanpHbIC [1K-6.Y.2 ymeTs pa3zpabaThiBaTh
HCKYCCTBEHHOTO
KOMIIETCHITUHT UHPOPMAIMOHHOE ¥ TEXHUYECKOe o0ecTrieueHrne
UHTEIJJIEKTa B
. UHTEIJIEKTyaJbHBIX CUCTEM 00paboTKU
MOCJIEAYIOLIEN
. | nHbOpPMAIIUHU U YIIPABICHUS
npogecCroHaTBHOM
[1K-6.Y.5 yMeTh mi1aHupoBaTh MPOLECC
NeATETbHOCTH
MOJICJIMPOBAHUS U BHIYUCIUTEIEHOTO
JKCTIEpPUMEHTA
[IK-6.B.1 BnageTs HaBbIKAMU CO3/IaHUS
MPOrPaMMHO-TEXHHUYECKUX CPECTB
MHTEJUICKTYaJIbHBIX CUCTEM YIPaBICHUS
[IK-6.B.2 BnaneTh HaBbIKAMU U TIPUEMaMU
MIPOBEICHUS KOMITBIOTEPHOT'O MOJIEITHPOBAHUS
MHTEIJICKTYaJbHBIX CHCTEM C UCTOJIb30BaHUEM




Kareropus (rpymmna)
KOMIIETEHIIHH

Kon u
HAUMCHOBAHUC
KOMIIETEHIIUHA

KO)I U HAMMCHOBAHUC NHAUKATOPA JOCTUKCHUA
KOMIICTCHIIU

CIIEIUATTU3UPOBAHHOTO SI3bIKA
porpaMMHUpPOBaHUS

[1K-6.B.3 BnageTs MeTOIaMHU IIOCTAHOBKH 3a1a4
1 00pabOTKHU pe3yIbTaTOB KOMITBIOTEPHOTO
MOJICITMPOBAHUS

11IK-6.B.4 Bi1ageTh HaBBIKOM OLIEHKHU
MIPUMEHUMOCTH aJITOPUTMOB, BO3MOKHBIX PHCKOB
1 MOCJIEACTBUM OIINOOK, MOMCKA OIITUMAJIbLHBIX
perieHui 11 pabouux 3a1a4q

3HaHI/I$I, MMOJIYYCHHBIC TIpU HU3YUCHHUH MaTcpualia I[aHHOI\/'I JUCHUITIINHBI,

2. Mecro nucuuruinHb B cTpykType OI1
JlucuuminHa MOXeT 6a3upoBaTHCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00YUaIOIUMUCS
[PY U3YYECHUH CIEAYIOIIUX JUCUUIUIAH:
- «BBICIIIASI MATEMATHKAY, - KAHPOPMATHKAY,

HUMCIOT KakK

CaMOCTOSITEJIBHOE 3HAYCHUE, TaK U MOT'YT MCIIOJIb30BATLCA IPU U3YUYECHHUH IPYTUX JUCLHUILIUH,
CBSI3aHHBIX C CO3JJaHMEM aBTOMATU3UPOBAHHBIX cUCTEM 00pabOTKU MH(POPMALIUHU U YIIPABICHUS.

3. OOBeM U TPYTOEMKOCTh JUCITUTUIAHBI
Jannbie 06 oOmieM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAENIBHBIX BHJIOB Yy4eOHOM
paboThI MO AUCIUIUTHHE (M pacTpeie]IeHHe ATOH TPYAOEMKOCTH TI0 CEMECTPaM) MPECTABICHBI B

Tabnure 2.
Ta6mmma 2 — O0beM U TPYA0EMKOCTh JUCITUTUTHHBI
TpynoeMKocTb 1o
Bun yue6HO# paboThI Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OUCUUNIUHBL,
3E/ (uac) 2/ 72 2/ 72
U3 Hux uacos npaKkmuuecKkoil n0020moeKu 34 34
Ayoumopmusie 3anamus, BCero vac. ol ol
B TOM YHCJIE:
nexuuu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3ansatus  (I113), 17 17
(dac)
naboparopubie padboTsl (JIP), (uac) 17 17
KypcoBoi mpoekT (padota) (KII, KP), (uac)
JK3aMeH, (Jac)
Camocmoamenvuan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoni ammecmayuu: 3adet, | Judd.
nudd. 3aueT, sx3ameH (3ader, Hudd. 3a4, Jk3.) 3ad., . saq,

4. ConeprxaHue JUCIUIUINHBI
4.1. Pacnpenenenue TpyJOEMKOCTH JUCHMILIMHBI IO pa3jenaM U BUJaM 3aHATHI.
Paznenbl, TeMbl IUCHUILTMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILINHBI, UX TPYIOEMKOCTb



Paznenbl, TeMBbI TUCTIUTUTMHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (qac) (gac) (dac)
Cemectp 6

Pazgen 1. 2 2
Paznen 2. 2 2 2 3
Pazgen 3. 2 3 3 2
Paznen 4. 2 2 2 5
Paznen 5. 3 3 4 3
Pazgen 6. 4 4 4 4
Pazgen 7. 2 3 2 2
Hroro B cemectpe: 17 17 17 0 21
Hroro 17 17 17 0 21

[IpakTueckas

oATOTOBKA  3aK/II0YacTCsA B  HCIIOCPECACTBCHHOM  BBIIIOJIHCHUU

o0yJyarolMMHUCS ~ OMNpENeJCHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oya;ymei
podecCHOHATBHOM eI TEIEHOCTHIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIA.
CopepxaHrie pa3/eyioB U TeM JICKIIMOHHBIX 3aHATHN TPUBEICHO B Ta0HIIEC 4.

Tabnuna 4 — ConepskaHue pas/ienoB U TeM JEKIIMOHHOTO ITUKJIa

Howmep pasznena

Haspanue u conepxaHue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Beenenue

[Ipenmer "VHTemnekTyanbHble CUCTEMBI".  AKTYyalabHOCTb,
3aJ1auu, Coiep>KaHue U CTPYKTYPHO-JOIMYECKas cXxema Kypcea.

Pazmen 1

[lonstue wuckyccrBenHoro wuHremiekra (MU). Ilpeamer
HCCIICOBAaHUSI W OCHOBHBIE  HANPABICHMs MCCIECIOBAaHUN B
obmactu M. Dransl pa3Butus uHTemwiekTyainbHbix cucreM (MC).
OcHOBHbBIE HampaBJICHUs Pa3BUTHsI MCCIENOBaHUN B 00JacTH
ncC.

TpaguuuoHHbIE  HampaBl€HUS U  PEUTUHT  COBPEMEHHBIX
HanpasieHul uccnenoanuit B obnactu UC. Buenpenue cuctem
MalIMHHOTO OOYy4YeHUs] B «OTpAcin»: KIIOUEBbIE IPUMEPHI
ucnonb3oBanus MU B orpacnu (ketice). Kpusas ["apTHepa.
Cucremsl npeacTaBieHus 3HaHuil. OTinyre 3HaHUM OT JTaHHBIX.
Knaccudpukauus 3nanmii. baza 3manmit (b3). U3Bneuenue
3HaHui. MHTerpanusa 3HaHWid. TeXHOJIOrMM MaHUITYJIMPOBAHUS
sHanusmu  (TM3), s3plku  mpencraBienus 3Hanuii  (SAI13).
[lonsiTHE  HDKCTEHCHMOHAN W WHTEHCHOHAl  3HAHUW W
cooTBeTcTByromue uM yactu B b3. Ilpumepsl. Monenu
npeactasieHus 3Hannit (MI13), ux xknaccuduxanms.

Paznen 2

Maremaruueckue ocHoBbl MIT3.

[Mousite  popmansHoii  cuctembl  (PC).Jlornyeckne MII3.
OcHoBbl ucuncienust npeaukatos (MIT) nepsoro mopsiakxa. UII
kak @C. Hcnonp3oBaHuMe  KBAaHTOPOB  OOIIHOCTH U
cymectBoBanus. Obnactu aeiictBusi kBaHTOopoB. CBOOOAHBIE U
CBsA3aHHbIE TMepeMeHHble. HTeprperanus BBICKa3bIBAHHIA,
colepammx KBaHTOpbl. llogroroBka K  aBTOMaTH3aIMU
00paboOTKM BBIpRXEHUN TNpeauKaTHOW Jsoruku. KiaysanbHas




Howmep pa3znena

HazBanwne u COJACPIKAaHUE Pa3gcjIoB U TCM JICKIIMOHHBIX 3aHATHH

dbopma. Jlornueckuii BBIBOA. ABTOMAaTHYECKOE JOKA3aTEIbCTBO
teopem. [Iporneaypa pe3ooruu.

OcHOBHBIC TIOJIO)KCHHSI HEYETKOW Jioruku. I[IpencraBienwue
3HAHUM W BBIBOJ B MOJCISAX HeueTkoi jormku. HeueTkoi
MHOXecTBO. Dazsudukamusa. Jledazzudpukamus. DyHKIus
NpUHAJICKHOCTH. Onepanuu HaJ HEYSTKUMH MHOXXECTBAMH
(mepecedenune, OOBEIWHEHHE, JOMOJHEHUE, HWMILUIHKAIINA).
CucTteMbl HEYETKOrO JIOTMYECKOro BBIBOJA. JIMHIBHCTHYECKAS
nepeMeHHas. baza npasui. Beisoa no Mampaanu.

Paznexn 3

Ceresbie MII3 1 npoIyKIIMOHHBIE CUCTEMBI

CereBbie MII3. Cemantuyeckue cetu (CC). Ilonsitue AKO u
ISA cceutok. Dkcrerncnonan U uHteHcuoHan B CC. ba3zoBbie u
BUpTyasibHble OTHOIIEHUs B CC. JIoCTOMHCTBA M HENOCTATKU
MOJEJIEH. @peiimoBeie MII3. IIpumepsr  onmcanuil.
[IpoTodpeiiMbl 1 3K30(PpeiiMbl. IKCTEHCUOHANI U UHTEHCUOHAT B
dpeitmoBeix MIT3. CtpykTypa ciota B ¢peitmax. Oneparuu Ha
¢bpeiimax. JIOCTOMHCTBA M HEAOCTATKH MOJIETICH.
[Tponykunonnsie MII3. ®opmar nponykuuu. IIponykunonusie
cucrembl (IIC). Hurepnperanus koptexka B onucanuu [IC.
OkcreHcuoHan u uHTencuonan I1C.

Mexanusm pabotsl [IC. Anroput™ paOoThl MHTEpIIpETaTOpA.
[Ipumep — moctpoeHue OarrHM 3aJaHHON BHICOTHI. [Ipsmoi u
oOpaTHBIf  TMOMUCK  MHTeprperaTtopa. PexuMbl  pabOTHI
Heundopmuposannas crparerusi. Bpibop u3 KOH(IUKTHOTO
Habopa. [Ipumenenue I1C.

3amaya TIOMCKAa B TIPOCTPAHCTBE COCTOSHUS. AJTOPUTMBI
CJIETIOrO MOMCKa: B IIyOuHy u mupuny. [Ipumepsl. JlocronHcTBa
n Hepocratku MII3 B Buzne I1C.

Pasnen 4

Bunet  UWC. Oxcnmeprasie  cucrembl  (OC)  Kkak
pasHoBuaHOCTH IC
PasnoBugnoctn MC. EcrtectBenHo-s3bik0BbIe VIC. [Iprmepsnt
I10. 3anaua aHanmm3a Ha TOHAJIBHOCTh TEKCTa.
Pexomennatenbubie  cuctembl. Ilogxon — kosmabopaTuBHOM
¢dunpTparuu. I'pad nHTEpECOB.
OxcneptHbie cuctemsl (3C).
Cxema um coctaB nuHamuueckor DC. Pexumbr paboter OC.
Vmupasnenue B OC. Ilonsitue monyns, obpasma. Onucanue
9TanoB paboThl HMHTEprperaTtopa. Pa3BuThe KJIaCCHYECKOi
cxembl pabotsl OC.
Camocmosamenvuas paboma no npesenmayuu
Metonpl pemieHus ciaoxHbIX 3agad B OC. Meron penykuuu.
[IpyHUMIT HAaWMMEHBUIMX CBEPILUCHUN. Meroasl pelieHus
cnoxHblx 3amad B OC. Tlouck B  (pakTOpu30BaHHOM
IIpocTpaHcTBe. MEeTO MOPOKACHUS U ITPOBEPKHU.
Metonel pemenus cnoxHbix 3amad B OC. Ilouck B
UEpapXUUYECKUX IPOCTPAHCTBAaX. MeToApl pPELIEHUs CIOXKHBIX
3anad B OC. Ilouck B anbTepHATUBHBIX MPOCTPAHCTBAX.
Metonpl pewmeHus cinoxHbIX 3anad B OC. Ilonsatne akTuBHON
CHUCTEMbI MHEHHI U peBU3MU MHEHUH. [Ipumep.




Howmep pa3znena

HazBanwne u COJACPIKAaHUE Pa3gcjIoB U TCM JICKIIMOHHBIX 3aHATHH

Pa3nen 5

MammuHoe oOyuenue (Machine Learning ,ML). OcHoBHbIe
mkonsl ML, ML 1 AutoML.
3agaun ML. IlpusnakoBoe omucanne 00BEKTOB. I[locTaHOBKA
3a/1a4¥ 00Y4EHUs IO MPEIEACHTaM.
Tuner 3amau ML: knaccudukamus, perpeccusi, paHXHpPOBaHHUE.
WNucTpymeHTsl knaccudukanmuu: ITWHEHHAs W JIOTUCTUYECKas
perpeccus.
Onenka kauyecTBa Kiaccupukanmuu. MeETpUKH: TIOJTHOTA,
toudocth, F1, ROC, AUC. Tlopor otrceuenus. Ommbku 1 u 2
pona.
Meron onopHsix BekTopoB (SVM). SnepHslii TproK.
Banmumanmonnas u TectoBas BbIOOpKa. Kpocc-Bammmanus.
PaGora ¢ kareropuaqbHbBIMU TPU3HAKAMH.

Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 —
KO3 pHULIHEHT JNETEPMUHALIUY. JIuneitnas perpeccus,
MIOJIMHOMHAJIbHASL  PErPeccHsl. [lepeoOyuenue wu
peryasipusanus, rpedoneas perpeccusi, LASSO, Elastic Net.
Tunel mMammHHOrTO OOYYEHMs: C yduTeleM, 0e3 yduTens, C
YaCTUYHBIM NpUBJICYECHUEM YUHUTEI, o0y4yeHue c
MOJIKPETUICHUEM.

OO6yuenue ¢ yunrenem. Ommbka o0ydeHHs, aaropuT™M 0OpaTHOTO
pacnpocTpaHeHusl OIUOKH.

OG6yuenue ©0e3 yuurtend. KinacrtepHblid aHanu3, OCHOBHBIC
noustusi. aest copeBHOBaTeIbHOTO 00yueHus (anroputm SOM).
ANTOpPUTMBI KJIacTepu3aluu M uXx kiaccupukanus. CpaBHeHUE
metonoB. Knacrepusanus. k-means. IIpumep pabotsr s K =2.
AuroputMm K-means++.

AnroputM K-Ormkailinnx cocenieid, ITambl, METPUKH, IPOCTOE U
B3BEIICHHOTO TOJIOCOBAaHHUE
MeTpuky KayecTBa KiIacTepu3aluy (BHELIHME M BHYTPEHHHE).
IIpumeps! MeTpuK

Metoabl 00yueHMsI HA OCHOBE MHAYKIIUH IIPABHIL.
3amaua KiaccH(UKAWK, ACCOIMAIMU, I[OCIIEeI0BaTEIbHbIC
11a0JIOHBI.

Jlornueckue anropuTMbl KilaccH(UKAlMK, OCHOBAHHBIE Ha
IIPUMEHEHHUH PELIatoIuX JepeBbeB. DIEMEHTHI JIepeBa PELIeHUH.
[Ipumep nepeBa pemieHU npu OAHKOBCKOM KpEAMTOBAHUHU.
Anroputm  CART  OunapHoit  wiaccudukanuu. [Iponecc
MoCTpoeHust AepeBa pemeHud. Kpurepum pasgeneHus ysna:
nHpopMalMOHHbIN BeMrpbI. Kpurepuit pacuennenus Gini npu
BBIOOpE aTpUOYTOB.

AncaMmbnupoBaHue B 3ajauax Kiaccupukanuu. PazHooOpasue.
Lenb, ocHoBHBIE MoOnenu (CTEKKUHI, OycTHUHI). AHcamOau
peIIaIOIMX JIePEBbEB: CyYailHbIH Jec, TpaJueHTHbIN OyCTHHT.

AccoumatuBHble mpaBuia (association rules). Ilomnepxkka
Habopa U mpaBwia. JlOCTOBEPHOCTh MpaBuia. [ paHMIEI
TIOJICPIKKH




Howmep pa3znena

HazBanwne u COJACPIKAaHUE Pa3gcjIoB U TCM JICKIIMOHHBIX 3aHATHH

Astroput™ ApPriori, stamsl, mpuMep padoTHI.

[TocnenoBarenbhble 1madnoHbl (sequential patterns). OcHoBHBIE
nousitust. [lonnepxka mnocnenosatenpHocTd. lllarm anropurma
AprioriAll, mpumep paboTs.

HckyccrBennslie Heliponnsle cetu (MHC).
buonornueckuii M MCKycCTBeHHBIM HelpoH. [Ipumep pacuera
Bbixona HerpoHa. Kmaccudukamms HMHC. HWHC npsmoro
pacnpoctpanenus. [lepuentpon. IIpumepsl OJHOCIOHHONH U
muorocnoitHot MHC. ITpumep pacuera Beixoga MHC.
Pexyppentasie MHC. Cxema kinaccuueckoit RNN. Cxema cetu
Xondunga. Pexyppentnsie MHC. Cxema u omucanue paOoThI
LSTM.
WNHC paanansHo-0a30Bbx pyHKImii. Cxema. [Ipumep RBF.
Cetn u xaptel KoxoHeHna. buonoruueckas MHTEpripeTanus.
BepostHocTHBIE MOnenu, o0nacTh mpumeHeHus. baiiecoBckast
cetb (bC). 3amaua oOyueHHs mMapaMeTpoB pacHpeeTICHHH.
TpakroBka Gopmynsl baiteca. Ilytu ynpomenuss bC. HanBabiit
0alieCOBCKHI KITacCH(PUKATOP.

Paznen 6

I'nmy6okoe o0yuenue (Deep Learning, DL).

I'ny6okre MHC (DNN). Pa6ora ¢ u300pakeHUSIMH C ITOMOIIIBIO
HelponHsix ceredl. Caeprounas WMHC (CNN). Omneparnuun
cBepToK, max-pooling. TlomynspHbie apXUTEKTYpPhl CBEPTOYHBIX
Heiiponnbix cereii: AlexNet, VGG, Inception (GooglLeNet),
ResNet.

I'ny6okne MHC (DNN). I'enepaTuBHO - cocTs3aTelbHbIE CETH
(GAN), cxema, paboTa reHeparopa 1 JUCKPUMHHATOPA.

DL B cersix co MHOTUMH CKpPBITBIMU closiMu. [Ipeomonenue
HEIOCTATKOB aJITOPUTMa OOPATHOTO PacTIPOCTPAHEHHS.
[Mpenobydyenue ¢ orpanuveHHoi mamuHoi bonbiivana (RBM).
I'myGokwue cetn noBepus. [Ipumep apXUTEKTYpPHI.

[IpenoGydenue ¢ aBTokogupoBIIUKaMH. [IpuMep apXUTEKTYpBI.

[lepcnexktuBHbIC HampaBieHus B DL.

Tpaucheproe oOyduenue (TO). domennas ananrarus (DA).
[Tpumepsr.

HukpemenTHoe oOydeHue. 3ajaya yMEHBIICHUS DPa3MEpPHOCTH.
O6epTounbie METOI0B HAa ocHOBE SVM.

O6yuenne c¢ mnonkpervieanem(RL). Wnmem mnomxoma RL.
[lTonartust areHrta, cpelbl, COCTOSIHMS, NCHUCTBHM W Harpajisbl.
Oynkmust neHHoctH cocrostHus (Value function) u GyHKums
kadectBa gAeucTBusa (Q- funtion). OnTumu3anms CTpAaTeTUd C
MOMOIIBI0 MAaKCUMHU3AIMK (YHKIUI IIEHHOCTH W KadecTBa. Q-
obyuenue. ['myOokoe oOydeHue c moxakperuiennem. Deep Q-
Networks, Actor-critic.

Obpabomka mexkcmos. Paboma ¢ ecmecmseeHHbIM SA36IKOM C
NOMOWbIO HEUPOHHLIX cemeli. Bexmopnvle npedcmasnenus ons
mekcma: — word2vec,  Skip- gram, CBOW, fasttext.
Tpancgopmepwi, BERT, GPT - camocrositensHas pabota —
MIPE3CHTAIHS.

Pa3nen 7

HcKyCCTBEHHBIN MHTEIIJIEKT U aHAJN3 JaHHBIX.




Howmep pa3znena

HazBanwne u COJACPIKAaHUE Pa3gcjIoB U TCM JICKIIMOHHBIX 3aHATHH

WNurtennexryanbuplii  aHamu3 gaHHbix (MAJL). Ilporpammabie
KOMIUIEKCHI JIJIs1 aHayin3a JaHHbIX. CTaHAapT IS perieHus 3a1a4
aHanu3a JaHHbIX. PoiM y4yacTHMKOB B MPOEKTaxX IO aHaJIU3y
manubeix. Texnomorun SEMMA, KDD. Drtanst KDD.
Kpocc-unnycrpuanbusiii crangapt CRISP-DM wu ero sTarnbl
Ponn yuyacTHUKOB aHATUTHYECKUX MPOEKTOB. [IpenBapurtenbHbie
MIPOBEPKHU MTPOEKTa

3agauun Data Mining B aHanu3e qaHHBIX

IMporpammusie cpexactBa paspaborku MC (s3eik  Python u
oubmmotekn). Cpencrea moaenupoBanus MHC.

[Monsitue Big Data. Anroputmsl kiactepusanuu Ha Big Data:
EM, DBSCAN, BIRCH, mitockl © MUHYCHI.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUS
Tembl IpaKkTHUECKUX 3aHATUI U UX TPYJOEMKOCTb IPUBECHBI B Ta0IUIE 5.

Tabmauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

Ne W3 uux No
n7 Temsl MPaKTHYECKIX dopmbl MPaKTHYECKAX TpymnoeMKOCTh, |IpaKTHYECKOH | pa3iena
0 3aHSATUN 3aHSTUNI (dac) MOJTOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 6
1 [Ipocreiimue [IpaxTrueckoe 2 2 2
POTPaMMBI U UX 3a7aHue
OTJaJIKa B cpefie
Visual Prolog
2 Co3maHue [IpakTuueckoe 2 2 2
MPOCTEUIINX 3aJIaHUe
MIPOCKTOB C
JJEMEHTAMH
rpau4eckoro
uHTepdeiica
3 PoxcrBeHHbBIE [TpakTrueckoe 2 2 2
OTHOIIICHUS 3a7aHue
4 | Pabora co ciuckamu [pakTuyeckoe 2 2 2
U CTPOKaMU 3a7aHue
5 Co3nmaHue [IpakTuueckoe 2 2 2
npoctermux 6a3 3aaHue
JTAHHBIX
6 Pa3paboTka [IpakTueckoe 2 2 4
9KCIIEPTHBIX CUCTEM 3a7aHue
B cpene Visual
Prolog
7 | UccnenoBanue CemuHap 2 2 5
CYIIECTBYIOIINX
IIPOrPaMMHBIX
oubIMoTEK
W MOJIEJICH, CO3TaHMUs
IPOTPaMMHBIX




Ne N3 Hux Ne
o Tembr mpakTHyeckuX | DOPMBI HPaKTHUECKHX | TPYI0EMKOCTD, |MPaKTHYECKOH |pasjena
I 3aHATUN 3aHATUN (uac) MOATOTOBKH, | AUCIIHUII
(gac) JIMHBI
peanu3anuit
ri1yOOKuX
HEUPOHHBIX CeTeH
8 | Uccnenosanue CemuHap 3 3 6
CYILIECTBYIOIINX
IPOTPaMMHBIX
Ooubmmorex
1 MOJEJIEH, CO3IaHus
MIPOTPaMMHBIX
peanu3anmii Ha
OCHOBE aJITOPUTMOB
00y4eHus C
HOJKPEIJICHHEM
Bcero 17 17 17
4.4. JlabopaTopHble 3aHATHUS
Tembl 71a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEEHBI B Tabmuue 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYLOEMKOCTh
No U3 Hux Ne
1/ HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | IPaKTHUECKOH | pasiena
I (dac) MOJATOTOBKH, | JUCIIHI
(dac) JIUHBI
Cemectp 6
1 | Pa3paboTka HEYETKHX SKCIEPTHBIX CUCTEM B 2 2 2
MATLAB
2 OOyuenue HelipoHHbIx ceteit B MATLAB — 2 2 5
3aJlaya anmpoKCUMaIiH
3 OOyuenue HeliponHbix ceteil B MATLAB — 2 2 5
3a/1a4ya Kiaccudukanu
4 Coznanue 1 MOIEIMPOBAHNE CBEPTOUHOM 2 2 6
cetu B MATLAB
5 I'my6okoe ob6yuenue B cucteme KNIME- 2 2 6
pacno3HaBaHUe U300paKeHUI
6 Metoasl Data Minig B HHTENIEKTyaIbHOM 2 2 5,7
aHalM3e IaHHBIX. 3a]]a4u PEerpeccuu B
Loginom
7 Mertoast Data Minig B MHTEIUIEKTyaIbHOM 2 2 5,7
aHaJM3€ NaHHBIX. 3a1a91 KJIaCTEPU3alluH B
Loginom
8 [Tpumenenue Python mst knaccudukanum 3 3 6,7
MN300paKeHUIA
Bcero 17 17

4.5. BpIogHEHHE KypCOBOTO MPOEKTa/ KypCOBOM pabOThI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenpHas padboTa 00yJarOIIHXCs
Buzpl camocTosTensHON paboThI M €€ TPYI0EMKOCTh ITPUBEIEHBI B Ta0uIe 7.

Tabnuna 7 — Bunbl camocToaTenbHON pabOThHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOI paboThI
qac qac
1 1 1
W3yueHne TeopeTuyeckoro Marepuaina
11 11
muctumiuasel (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IloaroToBka K TEKyLeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamuee 3aganue (/13)
Kontposbabie paboTsl 3a09HnKoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM 9 9
atrectanuu (I1A)
Bcero: 21 21

5. Ilepedenp yueOHO-METOAMYECKOTO 00ECTIEUCHHS
JUUISL CAMOCTOSTEIIbHON PabOThI 00YUAIOIINXCS TI0 TUCIMIUIUHE (MOIYIIIO)
VY4eOHO-MeToIMYeCKHe MaTepuanbl Al CaMOCTOSTETbHONM paboThl OOYdYaIOLIMXCS yKa3aHbl B
IL.TI. pa3zaenos 6-11.

6. IlepeueHb MEYATHBIX U DIIEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuenp neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUI NpHUBeeH B Tabmulle 8.
Tabnuna 8— IlepedyeHb MeyaTHHIX U 3JIEKTPOHHBIX YYEOHBIX U3TaHUN

Mndp/ KomuecTBo SK3eMILISIpoB B
URL aﬂp cc bubnuorpaduueckas ccrika OubIMoTEKE
P (KpoMe AIICKTPOHHBIX AK3EMILISIPOB)

A65681.5 AnppeiiunkoB A.B., Angpeiiunkosa O.H. 2
HuTennexryanbHbie HH)OPMALMOHHBIE
cucTeMbl: YueOHUK. - M. : ®UHAHCH U
cratuctuka, 2004.-424 c.un

004 O-75 OCHOBBI HICKYCCTBEHHOT'O HHTEJICKTA ! 5
yaeOHnoe nocodue / FO. A. AnTtoxuna, A. A.
OBoaenko, M. JI. Kpuuesckuii, 1O. A.
Maprsinosa ; C.-Ilerep0. roc. yH-t
A’POKOCM. PUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankt-IletepOypr : M3a-BO
I'VAIL 2022. - 169 c.

004.8 C40 | CucreMbl HCKYCCTBEHHOTO MHTEIIEKTA. 14

[Tpaktnueckwuii kypc [Teker] : yueOHOE




Mudp/
URL aapec

bubnuorpaduueckas ccpiika

KonmuecTBo 3xk3eMIUIsIpoB B
oubmmoTexe

(KpoMe AIIEKTPOHHBIX YK3EMILUIIPOB)

nocobue / B. A. Uyntokos [u ap.] ; pea. U. .
Actaxosa, 2008. - 296 ¢

004 A66

Anapono C.A. OCHOBBI JTJOTHYECKOTO
nporpamMmmupoBanus C.A. AHAPOHOB,
CII6,I'YAIL2022-129¢

50

004 A66

BBenenue B cucTeMbl U TEXHOJIOTHA
MaIIMHHOI0 O0y4YeHus :

nabopaTopHbli mpakTukym / C.

A. Aunponos ; C.-Iletep6. roc. yH-T
a’poKocM. mpudopocTpoeHus. - CaHKT-
[letepOypr : U3n-Bo I'VAII, 2022. - 158 c.

50

Ilepeuenn
TCHGKOMMYHI/IK&HI/IOHHOfI CE€THU

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTu «IHTepHEeT»

QJICKTPOHHBIX 06p3.30BaT€J'H>HLIX

«MHTepueTy,

npuBeJeH B Tabmuie 9.

pecypcoB
HCO6X0)II/IMI>IX oJis1 OCBOCHUS OUCHUIIIINHBI

UH(POPMALIMOHHO-

Tabmuma 9
TEJIEKOMMYHHUKAIIMOHHOM cetu «HTepHeT»

— IlepeueHp HNEKTPOHHBIX OOpa30BATENbHBIX PECYPCOB HHPOPMALMOHHO-

URL anpec

Hanmenosanne

http://www.salogistics.ru/e_edu/sys_prol.pdf

AnnponoB C.A. Beenenue B jorudeckoe
nporpamMMupoBanue. JlabopaTopHEIit
MPAKTUKYM. DJIEKTPOHHOE U3/IaHHE

http://www.salogistics.ru/e_edu/sys_pro2.pdf

AnnpoHoB C.A. BBenenue B cUCTEMBI U
TEXHOJIOIMH MAaIIMHHOTO 00y4EHUSI.
JlaGopaTopHbIil IPAKTUKYM.
JJIEKTPOHHOE U3/1aHUE

https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library

https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-

pytorch/

https://habr.com/ru/company/microsoft/blog/275959

https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/

TensorFlow, PyTorch, Keras, Theano,
CNTK, Caffe, Paddle, Scikit-learn

http://www.raai.org

http://fuzzy.kstu.ru

http://ai.obrazec.ru

— obunuansHbI caiT Poccuiickoit
ACCOLIMAIMU UCKYCCTBEHHOTO
HHTEJIICKTA.

— canT «HeueTkas 1oruka, HeUeTKHE
CHCTEMbI M MATKHE BEIYUCIICHUS ,




URL anpec Haumenosanue

- callT «/ICKyCCTBEHHBIM UHTEIUICKT -
http://aifuture.chat.ru COJIEPKUT MPUMEPHI IPOrPAMMHUPOBAHHUS

1N, cTatbu, CCBIIKH.

http://www.gotai.net . .
- cauT «I/ICKYCCTBGHHLII/I HHTCIIJIICKT» -

COJIEP>KUT IPUMEPBI TPOTPAMMUPOBAHUS
WU, cTatbu, CCBIIKH.

— cailT «VICKyCCTBEHHBIN MHTEIIJIEKT -
B3TJIs1]] B Oy/MyImee» - COIEePKUT
MaTepHabl [0 HECKOJIBKUM pa3ziesiaM
MCKYCCTBEHHOTO MHTEIIJIEKTA.

— callT ¢ GOJBIINM KOJIMYECTBOM
MaTepuasoB MO HCKYCCTBEHHOMY
WHTEJJIEKTY.

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeuenp mnporpaMMHOro oOeCHedeHusl, HCIOJIB3YEMOro IPH OCYIIECTBICHUHU
00pa3oBaTEIFHOTO MPOIiecca Mo AUCIUIIINHE.
[lepedeHp UCTIONIB3YEMOT0 MPOrpaMMHOTO oOecrieueH s peacTaBieH B Tadaute 10.

Ta6mmma 10— IMepeyens mporpaMmMHOro oOecreueHus

Ne i/t HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HUCIOIb3YEMbIX npu
OCYIIECTBIICHHN 00pa30BaTEILHOTO MPOIiecca MO AUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMAMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabymue 11.

Tabauna 11— [lepeueHb HTHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmoTtpeHo

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3pl, HEOOXOOUMOW Uil  OCYILIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca 10 IUCIUILTHHE, TIPEACTaBIeH B Tabnuie 12.

Tabmuna 12 — CocTaB MaTepruaIbHO-TEXHUYECKON 0a3bl

Ne HaunMeHnoBanue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepruaIbHO-TEXHUIECKON Oa3bl (Ipr HEOOXOTUMOCTH )
JlexumoHHas ayIuTOpUs C MYJIbTUMEIUHHBIM 000PYOBaHUEM 1305
KomMmnbroTepHslit K1acc 17151 IpOBEACHUS MPAKTHUYECKUX 1310
3aHATHI
3 | KomnbroTepHsblii Ki1acc ISt BBIOIHEHUS 1a00paTOpHBIX padoT 1312

10. OnenouHble cpeacTBa Ui IPOBEAECHUS IPOMEKYTOUHOM aTTeCTalluK
10.1. CocTaB OIEHOYHBIX CpPEACTB JMJIsi MPOBEICHHUS IPOMEXKYTOUHOM aTTECTAIHH
o0ydJaronuxcs 1o JUCHUILTMHE TTpUBe/eH B Tadsmie 13.
Tabnuna 13 — CocTaB OLIEHOUHBIX CPEJCTB JUJIS IPOBEACHMS IPOMEKYTOUHOM aTTeCTalluu




Bua npomexyTodHoil arrectanuu IlepeyeHb OLIEHOYHBIX CPEACTB

JuddepeHnrpoBaHHbII 3a4eT Cnucok BOIPOCOB; TECTHI.

10.2. B kauecTBe KpUTEPUEB OICHKA YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHITI O0yJaIoMMMUCS MPUMEHSETCS S-OaJlibHas IIKana OLEHKH CPOPMHUPOBAHHOCTU
KOMIICTEHIIH, KOTopas MmpuBeleHa B Tabumie 14. B TeueHrne cemecTpa MOXKET HCIOIB30BATHCS
100-6annpHass ~ mKama ~ MOXYJABHO-PEUTHMHIOBOM  CHUCTEMBl ~ YHHBEpPCUTETa,  IpaBHUia
WCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepun onieHKH YpoBHS C(POPMHPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMIETCHITMHI

XapakreprcTrka chOpMUPOBAHHBIX KOMIIETEHLIMIA
5-0auibHas 1IKana P P (bopvp

OO6yuarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBINA MaTepra;

— YBEPEHHO, JIOTUYHO, TIOCJIEIOBATEILHO U TPAMOTHO €r0 U3J1araeT;

— ONHUpasiCh HA 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOW IUTEPaTypHI,
«OTIIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHHUS C MPAKTHICCKOM
«3a4TEHO) NeSATEeTbHOCTHIO HAIIPaBICHUS;

— yMesno 000CHOBBIBAET M apTYMEHTHPYET BBIIBUTAEMbIE UM HUJIEH;

— JIEJAET BBIBOALI U 00OOIIEHHUS

— CBOOOJTHO BJIAJICET CUCTEMOM CIEIMATIM3UPOBAHHBIX MTOHATHUH.

— npaBWIbHO BRIMOJHMI OT 90% 110 100% TecTOBBIX 3aMaHui .

OO0yuarommiics:

— TBEP/O YCBOWJ MPOTPAMMHBIA MaTepHall, TPAMOTHO U IO CYIIECTBY
W3JIaraeT ero, OMMpasCh Ha 3HAHUS OCHOBHOM JTIUTEPATYPHI,

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOUHOCTEH;

«XOPOLIO» — YBA3BIBA€T YCBOCHHBIC 3HAHUS C NPAKTUYECKON NeATEIbHOCTHIO
«3aUTEHO) HaIpaBJICHNUS,

— apryMEHTUPYET HAyYHbIE TIOJIOKECHUS;

— JIeJIaeT BBIBOIBI M 0000IIEHHUS

— BJIQJICET CUCTEMOM CTICIIMATN3UPOBAHHBIX TTOHATHM.

— TIpaBWIbHO BRIMOJHII OT 70% 110 89% TeCcTOBBIX 3aaHui .

— o0yyarouuiicst yCBOUJ TOJILKO OCHOBHOM NMpOrpaMMHBIA MaTepuad,
[I0 CYLIECTBY HM3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM

JTUTEPaTypPhI;
— JIONYCKAaeT HeCYIECTBEHHBIC OIIMOKN U HETOUHOCTH;
«yIOBJICTBOPUTENHHOY» | — UCIIBITHIBAET 3aTPYAHEHUS B TPAKTHUUYECKOM MPUMEHEHUHM 3HAHUN
«BAYTEHO HaIpaBIICHUS;

— cJ1abo apryMEeHTHUPYeT HayYHbIC TTOJIOKEHHUS,

— 3aTpyAHsIeTCs B (OPMYITMPOBAHUH BHIBOJAOB U 0000IIECHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIeIHATH3UPOBAHHBIX TIOHATHH.
— IPaBUWJIBLHO BBITIOJIHIII OT 51% 110 69% TecToBBIX 3aaHui .

— oOy4Jaronuiicss HE YCBOWJI 3HAYHUTEIPHOW YacTH MPOTPAMMHOIO
MaTepuana;
— IOMyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  TpH
«HEYIOBJIECTBOPUTEIHHO» | PACCMOTPEHUHU MTPOOIJIEM B KOHKPETHOM HalpaBiIeHUM;
«HE 324TCHO» — UCTIBITBIBAET TPYAHOCTH B MPAKTUICCKOM MPUMEHEHUH 3HAHMIA,
— HEe MOXXET apryMEHTUPOBATh Hay4HbIE MOJIO0XKEHHUS;
— He GOPMYITUPYET BBIBOJIOB U 000OIICHUT.
— IPABUWJILHO BBITTOJIHIII MeHee 51% TecTOBBIX 3aMaHuii .

10.3. TunoBble KOHTPOJBHBIE 33/1aHUS WIIM HHbIE MAaTepUAIIbI.
Bomnpocs! (3agaun) Asis s5K3aMeHa npecTaBieHbl B Tadnuie 15.

Tabmuma 15 — Boripocs! (3amaun) 11 5Kx3aMeHa




Ne i/t

[lepeuens BompocoB (3a71a4) A SK3aMEeHa

Kon
WHANKATOpa

Y4eOHbIM NJIJAHOM HE IPEYCMOTPEHO

Bompocs! (3agaun) nist 3avera / audd. 3auera mpeacTaBieHsl B Taduwmie 16.

Tabnuna 16 — Bonpocs! (3agaun) nist 3adera / nudd. 3auera

Ne i/t

[lepedens BompocoB (3amayv) a1 3aueta / nudd. 3auera

Kon
WHAMKATOpa

1. IosicHuTE HIeI0 HEYETKOTO JIOTUYECKOTO BBIBOJIA TTO
Mampmaan

2. [lepeuncnure GMOTUOTEKH UCTIOIB3yEeMBbIE IS
(dhopMHUpPOBaHUS OKPYKEHHS C IIEJTbI0 PAOOTHI ¢ HEUPOHHBIMH
CeTAMU

3. Kakoil KOMIIOHEHT NPOYKIIMOHHOM 3KCIIEPTHON CUCTEMBI
BbIOMpaeT npaBuia Jisl BeionHeHUs1. OOOCHYHTE OTBET.

4. JIns 9ero B HEUYETKOW CUCTEME BBITTOJIHACTCS
dazzudukanus. O60CHyHTE OTBET.

5. KakoBa ocHOBHast (hyHKIIMSI aKTUBAIIMKA HEHUPOHA.
OO6ocHyiiTe OTBET.

[1K-2.3.2

1. IosicHuTe MexaHU3M pa3perieHus KOH(PIUKTOB B
IPOAYKIIMOHHBIX CUCTEMAX

2. Yto sBISIETCS AITOPUTMOM O0YUYEHHUS C TIOJKPETIIICHUEM.
Kakoii cienudukoii o6nagaetr o0ydeHne ¢ nojKperieHueM
3. J171st KaKuX JaHHBIX 0COOCHHO 3(h(heKTUBHBI CBEPTOUHBIE
HeipoHHble ceTh. OOOCHYHTE OTBET.

4. KakoBa poJsib MexaHH3Ma BHUMaHUS B TpaHCHOpMEpE.
Ob6ocHyiiTe oTBET.

5. UTo mosydaeT areHT oT Cpebl B 00yUYeHUH C
nojkpemeHrneM. OO0CHYHTE OTBET.

[IK-2.¥ .2

1. Kakue metoner MaTematuueckoro monenuposanus IC Bam
u3BecTHHI? [IpuBeIuTE MOCTAHOBKH 3a/1a4.

2. IlepeuyncnuTe OCHOBHBIE TPEOOBAHUS K IMIPHUKIIATHOTO
MIPOTrpaMMHOMY 00E€CTICUCHHIO, CITOCOOCTBYIOITUMY
HOBBIIEHUIO 3()(HEKTUBHOCTH pabOTOCIIOCOOHOCTH
JIOTUCTHYECKOM JeATSIIbHOCTH KOMITAaHUN

3. Kakoit KOMIIOHEHT MPOAYKIIMOHHOW 3KCIIEPTHON CUCTEMBI
BbIOMpaeT npaBuiia Jisl BeiosiHeHusl. OOOCHYHTE OTBET.

4. Jast 4ero B HEYETKOW CHCTEME BBITIOIHACTCS
dazzudukanus. O60CHYHTE OTBET.

5. KakoBa ocHOBHasl (hYHKIIHSI aKTHBALUK HEHPOHA.
O6ocHyHTE OTBET.

[IK-2.B.2




Ne /1t

[lepeuens BompocoB (3ama4) ans 3ayeta / qudd. 3ayera

Kon
WHANKATOpa

1. BepoarnocThble Mogenu. O6s1acTh NPUMEHEHUS.
baitecoBckas cetb (BC). 3amaya o0yueHus mapaMeTpoB
pacupenenenuii. TpakroBka hopmyisl baiieca. [Tytu
yrpoieHusi bC.

2. Kakue nporpammuslie UHCTpyMeHThI MoaenupoBanust THC B
matlab BbI 3HaeTe?

3. J171st KaKuX JaHHBIX 0COOCHHO 3()(heKTUBHBI CBEPTOUHBIE
HeiipoHHble ceTh. OOOCHYHTE OTBET.

4. KakoBa poJib MexaHH3Ma BHUMaHUs B TpaHC(hopMepe.
Ob6ocHyiiTe OTBET.

5. UTo mosydaeT areHT oT Cpebl B 00yU4eHUH ¢
nojkpemeHrueM. OO0CHYHTE OTBET.

[1K-6.3.2

1. OOyuenue HelipoHHBIX ceTell. O0ydeHne ¢ yunuTenem.
Ommbka 00y4eHus1, anropuT™M 00pPaTHOTO PaCIIPOCTPAHEHUS
oumnOku. [Ipo6iema nepeoOydeHusl.

2. [losicuute CTpYKTYypy NporpamMmsl Ha sizbike VP

3. Kakoif KOMIOHEHT NPOAYKIIHOHHON KCIIEPTHOIN CUCTEMBI
BbIOMpaeT npaBuiia Jisl BeloyiHeHUs1. OO0CHYHTE OTBET.

4. Jlns 4ero B HEYETKON CHCTEME BBIMOIHSAETCS
dazzudukanus. O60CHYHTE OTBET.

5. KakoBa ocHOBHas (DyHKIIHMsI aKTUBAILlUK HEHpPOHA.
O6ocHyHTE OTBET.

I1K-6.3.3

1. O6yuennue ¢ noakperienueM(RL). Mnen moaxoma RL. Q-
o0ydeHue

2. [osicHuTe CTPYKTYPY JKypHAja MPOBEACHHUS KOMITbIOTEPHBIX
MOJICTTLHBIX SKCTICPUMEHTOB

3. Jlns kakux JaHHBIX 0COOEHHO 3()(DEKTHBHBI CBEPTOYHBIC
HeiiponHsle ceTn. OOOCHYHTE OTBET.

4. KakoBa poJib MEXaHH3Ma BHUMaHUS B TpaHCHopMeEpeE.
OO0ocHyiiTe OTBET.

5. UTo mostydaeT areHt OT Cpejibl B OOYUCHUH C
nonkperuiearneM. OO0CHYHTE OTBET.

I1K-6.3.4

1. IIporpammubie cpeactBa pazpadotku UC

2. Kakue 6ubnuorexu npu pazpadotke MC nns s3pika Python
BaM M3BECTHBI?

3. Kakoii KOMIIOHEHT NPOAYKIIMOHHOU 3KCIIEPTHON CUCTEMBI
BbIOMpaeT npaBuiia Jisl BellosiHeHUsl. OOOCHYHTE OTBET.

4. J1nst yero B HEYETKOW CUCTEME BBITIOTHSIETCS
dazzudukanus. O60CHYHTE OTBET.

5. KakoBa ocHOBHas (pyHKIMSI aKTUBAllMK HEHpPOHA.
O6ocHylTE OTBET.

[1IK-6.VY.1




Ne /1t

[lepeuens BompocoB (3ama4) ans 3ayeta / qudd. 3ayera

Kon
WHANKATOpa

1. Kakue nporpamMmHble CpeCTBa IPUMEHSIOTCS IIPU PELLICHUN
3amay pa3pabotku MC?

2. HazoBuTe cymiecTByronme OUOIHOTEKN AJIs peali3aiiu
TyOOKHUX HEHPOHHBIX CETEH

3. J171st KakuX JaHHBIX 0COOCHHO 3(h(heKTUBHBI CBEPTOUHBIE
HelipoHHbIe ceTu. OOOCHYITE OTBET.

4. KakoBa poJib MexaHH3Ma BHUMaHUs B TpaHC(hopMepe.
Ob6ocHyiiTe OTBET.

5. UTo mosydaeT areHT oT Cpebl B 00yU4eHUH ¢
nonkperuieHneM. O60CHYyHTE OTBET.

[IK-6.Y .2

1. IlpuBenuTe NpUMeEp CEMAHTUYECKOU CETH HEKOTOPOTO
o0beKTa

2. Kakue nporpaMMHble OUOINOTEKH U MOAEIH [T CO3/1aHuUs
IPOrpaMMHBIX peajn3aluil Ha OCHOBE aJITOPUTMOB OOYyUEHUS C
IOJIKPEIUIECHUEM BaM U3BECTHBI.

3. Kakoli KOMIOHEHT NPOAYKIIMOHHON SKCIIEPTHON CUCTEMBI
BbIOMpAET npasuiia s BeIIOIHEeHUs. OO0CHYHTE OTBET.

4. JI)ist 9eT0 B HEYETKOM CHCTEME BBITIOTHACTCS
dazzudukanus. O60cHyHTEe OTBET.

5. KakoBa ocHOBHas (pyHKIMSI aKTUBAaLlMU HEHpPOHA.
OO6ocHyiiTe OTBET.

[IK-6.Y.5

10

1. Kak pacrnosyioskeHbl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO
pacnpoctpaneHusi?

2. JIns KakuX JaHHBIX 0COOEHHO 3(h(PeKTUBHBI CBEPTOUHBIE
HelipoHHbIe ceTH. OOOCHYITE OTBET.

3. KakoBa posb MexaHW3Ma BHUMaHUS B TpaHCPoOpMepe.
O06ocHylTe OTBET.

4. Yo moyy4aer areHT oT cpelibl B 00y4eHHH C
noakperuiearneM. OO0CHYITE OTBET.

5. Kaxkoit atan CRISP-DM BBINONHSAIOT MOCIIE MTOATOTOBKU
naHHbIX. OOOCHYITE OTBET.

[1K-6.B.1

11

1. Onumure TexHOJIOTHIO pa3padbotku HeueTkoi JC B
MATLAB

2. Kakoii KOMIIOHEHT IPOJYKIMOHHOM 3KCIIEPTHOU CUCTEMBbI
BbIOMpaeT npaBuiia Jisl BelosiHEHUs. OOOCHYHTE OTBET.

3. Jlns 4ero B HEYETKOM cUCTEME BBIMOIHIETCS
daz3udukanus. O60CHYHTE OTBET.

4. KakoBa ocHOBHasi (yHKIIMS aKTUBAIIM1 HEHPOHA.
O6ocHylTe OTBET.

5. Kakoif Habop JaHHBIX MCIIOJIB3YIOT /I HE3aBUCUMOM
OIICHKH KadecTBa 00yueHHOU Mozenu. OOOCHYHTE OTBET.

I1IK-6.B.2




Ne /1t

[lepeuens BompocoB (3ama4) ans 3ayeta / qudd. 3ayera

Kon
WHANKATOpa

12

1. OnuirTe OCHOBHBIE MPUHIUIIBI METOI0J0TUN
BBIYHMCIIUTEILHBIX AKCTIEPUMEHTOB Npu pazpadotke MC Ha
ocuose MHC

2. JIns kakuX TaHHBIX 0COOCHHO (D PEKTUBHBI CBEPTOUHBIE
HeliponHble ceTn. OOOCHYHTE OTBET.

3. KakoBa posib MexaHn3Ma BHUMaHHUsI B TpaHchopmepe.
O6ocHylTe OTBET.

4. Yto nmony4aeT areHT OT cpeibl B O0yYEHUH C
nonkperuiearneM. OOOCHYHTE OTBET.

5. Kaxkoii 3tan CRISP-DM BBITTONHSIOT OCIE TOATOTOBKHU
naHHbIX. OOOCHYHTE OTBET.

[1K-6.B.3

13

1. OnuiuTe CymecTBYIOIMNE METOIbI MAIIMHHOTO 00y4YeHUs
2. Kakoii KOMIIOHEHT IPOJYKLIMOHHOM 3KCIIEPTHOU CUCTEMBbI
BbIOMpaeT npaBuiia Jyuist BellosiHeHUsl. OOOCHYHTE OTBET.

3. Jlss 4ero B HEUETKOM CUCTEME BBIIIOJIHAETCA
dazzudukanus. O60CHYHTE OTBET.

4. KakoBa ocHOBHas ()yHKIIMSI aKTUBAIIUK HEHpOHa.
O6ocHylTe OTBET.

5. Kakoif Habop JaHHBIX MCIIOJIB3YIOT /Ul HE3aBUCUMOM
OLICHKH KauecTBa 00ydyeHHOU Mozaenn. OO0CHYHTE OTBET.

[1K-6.B.4

[lepedenp TeM AJs BBIOJTHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOTHl Ipe/CTaBICHBI

B TaOauie 17.

Tabnuua 17 — IlepeueHs TeM A7 BRIIOIHEHUSI KYPCOBOTO MPOEKTa / KYpCOBOW pabOTHI

[TpumMepHBIii IepedeHb TeM JIJIS BBIMOJHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM

Ne i/m
paboThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO
Bonpocel i mpoBeneHUS TPOMEKYTOYHOW aTTECTAllMM B BUIE TECTUPOBAHUS

npeacTaBieHsl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii mepeyeHb BONPOCOB JJIsl TECTOB

y Kox
Ne n/m IIpumepHsIii IepeYeHb BOIIPOCOB ISl TECTOB
HMHIUKATOpa

1 Kaxko# KOMITOHEHT POYKITMOHHOM SKCIIEPTHON CHCTEMBI BEIOMpaET [IK-2.3.2

IIPpaBWJIA JJIs1 BBIIOJHEHUS ?

a) MexaHu3M JIOTHYECKOT0 BBIBOJIA

6) CeHcopHBIIl KOHTpOJUIEP

B) Komnmisitop pazmerku

r) CeTeBoif KOMMYTaTOP
2 Jli1g yero B HEUETKOM cricTeMe BhINOIHseTCs (pa33uduxamus? [IK-2.¥ .2

a) Jlns npeoOpa30BaHus YETKUX BXO/AHBIX JIaHHBIX B CTETIEHU
NPUHAICKHOCTH

6) [ns ynanenus 6a3bl IpaBuil

B) Jls1 coxatust oOyuaromieil BBIOOpKU

r) s mudpoBaHus pe3ynbTaToB




Ne i/t

IIpuMepHBIii IEpeueHb BOPOCOB ISl TECTOB

Kon
WHANKATOpa

KakoBa ocHoBHas (hyHKIIMSI aKTUBAIMK HeipoHa?

a) PopMHpOBaHUE HETMHEHHOTO BBIXOIHOTO CUTHAJA
0) XpaHeHue ucxonHoro (aiina

B) Hymepanus cioes cetn

r) Co3aHue CeTeBOro COeAMHEHUS

[1IK-2.B.2

Kaxkoit Habop JaHHBIX UCTIOJIB3YIOT /JI1 HE3aBUCUMOMW OIIEHKH KaueCTBa
oOyueHHoI Moaenu?

a) TectoByro BEIOOPKY

6) Tonbko 00y4arolyto BEHIOOPKY

B) Tabmuiy mapameTpoB UHTEpdeiica

r) 2KypHan ycTaHOBKH NPOTpaMMBbl

[1K-6.3.2

Kaxoif MeTo1 0OTHOCUTCS K 00y4YeHHIO O6€3 yauTtens?
a) Knacrepuzanus

0) Knaccudwukanus mno pazMedyeHHbIM JaHHBIM

B) JIuHeitHas perpeccus ¢ 1ejIeBoi epeMeHHOM

r) OOyueHue 1Mo ITATIOHHBIM OTBETAM

I1K-6.3.3

Jliist kKakuX JaHHBIX 0COOCHHO (P PEeKTUBHBI CBEPTOUHBIE HEHPOHHBIE
cetu?

a) Jlnst m300paskeHui 1 MPOCTPAHCTBEHHO OPTAaHU30BAHHBIX JaHHBIX
0) TonbKko A1 KaJICHIApHBIX AaT

B) Tonbko 175t TEKCTOBBIX (paiiyioB 6€3 KOTUPOBKH

r) JI71s1 mepedHst y4eTHBIX 3aInicei

I1K-6.3.4

KaxkoBa ponp Mexanu3ma BHUMaHUs B Tpanchopmepe?

a) OLIeHNBaTh B3aMMOCBSI3U MEKTY JIEMEHTAaMH TIOCIICI0BATEIIbHOCTH
0) Yaanare Bce BXOJHBIC TPU3HAKU

B) 3aMeHATH (YHKIHUIO TIOTEPh

r) BeimonusaTe ¢pusnyeckoe u3MepeHrue cCurHaia

IIK-6.VY.1

YTO mosryyaeT areHT OT cpebl B 00y4eHNH C MOJKPEIUICHHEM ?
a) CocTosiHUE U BO3HArpaKACHHE

0) TosbKO MCXOIHBIH KO IPOTPaMMBI

B) ['oTOBYI0 0a3y nmpaBui

r) TaGauny mpudToB

[IK-6.Y .2

Kakoit arant CRISP-DM BBITIOIHSAIOT TOCJIE TOATOTOBKHU JaHHBIX ?
a) MonenupoBaHue

0) [locraHoBKY KaOeNbHO ceTh

B) ApxuBHpoBaHHe HHTEep(Peiica

r) YaneHue KpuTeprueB KauecTBa

IIK-6.V.5

10

Urto yka3biBaeT Ha nepeodyyeHrne Moaenu?

a) Beicokoe kauecTBO Ha 00yUarOMIUX JAaHHBIX U 3aMETHO XYJIIee Ha
HOBBIX JJAHHBIX

0) OnnHakoBas omKOKa Ha BCEX BHIOOPKAX

B) OTCcyTCTBHE 00y4aeMbIX TapaMETPOB

r) Micionb30BaHue HECKOJIBKUX BXOJIHBIX MPU3HAKOB

[1K-6.B.1

o0y4eHus1, mpeacTaBiIeHbl B Tabauue 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX padOT

[lepeueHp T€M KOHTPOJIBHBIX PAa0OT MO AUCHUILIMHE OOYYaromMXCs 3a04HOM (HOpMBI

Ne o/

[lepeueHb KOHTPOJIBHBIX PaOOT

He npenycmotpeno




10.4. Mertoanueckue MaTepHUaibl, OIpeAEIIIoIIne MpouEaYPHI OLICHUBAHUSA
WHINKATOPOB, XapaKTEePHU3YIOIIUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, COAEpKATCSI B
JOKAJIbHBIX HOpMATUBHBIX akTax [YAII, pernamMeHTHpYOIKMX TOPSAOK M MPOUEIYPY
MIPOBEJICHUS] TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlMH O0YyJarOIINXCs
I'VAIL

11. Meroguveckue yKazaHus I 00y4JaIOMUXCs 110 OCBOCHHIO JUCITUTUTHHBI

11.1. Meroanueckne yKa3aHus IS OOYYarOIIMXCS I1I0 OCBOCHHUIO JICKIHOHHOTO
Marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajna — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyooKoe M sCHOE M3JI0KeHHe yueOHoro martepuana. Ha3HaueHue COBpPEMEHHOH JieKLuu B
paMKax JAMCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHPOPMALMIO MO TeME, a B OCBOCHUH
(GyHIAaMEHTaJbHBIX NPOOJEM IUCUUIUIMHBI, METOJOB HAYYHOrO IO3HaHMs, HOBEHMIIMX
JOCTIKEHUM Hay4YHOW MBICIH. B yueOHOM mporecce JIKIUsl BBIIOIHIET METOJI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MH()OPMaLMOHHYI0 QYyHKIMH. JIEKIMs pacKpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00JyIacTH 3HaHUs, e€ MpoOJeMsbl, NaeT IeJIbHOE IPEACTABICHHUE O NUCLUILINHE,
ITOKa3bIBAET B3aUMOCBS3b C APYTUMH TACHUIUIMHAMM.

IInaaupyeMele pe3yabTaThl IPH OCBOCHHH 06V‘I3IOH_[I/IMI/ICSI JICKIITMOHHOT'O MaTrepuaa.

— TIOJYy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHHUU, YPOBCHb
KOTOPBIX ONPEENSETCS LUENEBOM YCTAHOBKOM K KaXK10M KOHKPETHOH TEME;

— TIOJIyYEHHE OTIbITa TBOPUECKOI pabOoThl COBMECTHO C IIPETO/1aBaTeIEM;

— pa3BuUTHE NPOPECCHOHATBHO-IENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEJIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— TOsBJIIEHUE HEOOXOAMMOT0 MHTEpeca, HE0OXO0AUMOTO JIsi CAMOCTOSTENIbHON pabOTHI;

— TIOJy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKM U O
MIPOTHO3€ UX Pa3BUTHS HA OMKaNIINE TOJbL;

— Hay4yuTbhCcsd METOJUYECKH 00padaTbiBaTh MaTepuall (BBLACHSATH TJIABHBIE MBICTH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM  BBIBOJAM, IOBTOPSATh HX B Pa3jIM4YHBIX
(bopmMyIHpOBKax);

— TOJIy4YeHHE TOYHOI'O MOHMMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHI.

JIeKUMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCA JIEMOHCTpALMEN CIIalijoB MU
WCIIOJIb30BAHMEM pa3/laTOYHOTO MaTepuaja Mpu MPOBEACHUHU KOPOTKUX JUCKycCUH 00

0COOEHHOCTAX MMPUMCHCHUA OTACIBbHBIX TEMATUK 110 JUCHUIIJIUHE.

CTDVKTVD& OpeaO0CTaBJICHHUA JICKIIMOHHOI'O MaTcpuasia.

— BBognas yacTh: mocTaHOBKA IIeNIed U 3a/1a4 TEMbI, aKTyaJlu3alus paHee U3y4eHHOTo
MaTepuaa.

— OcHOBHasg 4acTb: MOCJEN0BATEIbHOE H3JI0KEHUE TEOPETUUYECKUX IOJIOKEHUH,
pa3bop METOA0B U MPUMEPOB UX MIPUMEHEHHSI.

— 3akirouuTenpHas dYacTb: 000OLIEHME MaTepuana, OTBETbl Ha BOIPOCH H
PEKOMEHAINU TI0 CAMOCTOSITENIbHOU paboTe.

11.2. Meroaudeckue ykazaHus 11l O0y4JaroIUXCs 10 yYaCTHIO B CEeMUHApax



OCHOBHOH 11eTBIO 17151 00yUaroIIerocs ABIseTCsS cucTeMaTH3aus 1 0000ueHne 3HaHu|
Mo u3y4aemMou Teme, pazzaeny, (GOpMHpOBaHHE YMEHUS padoTaTh C JAOMOJIHUTEIBHBIMU
UCTOYHUKAMU HH(GOpPMAIMH, COMOCTABIATH M CPABHUBATh TOYKH 3PEHHS, KOHCHEKTHPOBATH
NPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHHMA M T.I. B cooTBeTcTBHMM C Bemye
JUIAaKTUYECKON 1LIEJbI0 COACPKAHUEM CEMHHAPCKUX 3aHATUH SIBIAIOTCS Y3JOBBIE, Hamboiee
TPYZIHBIC JI1 TIOHUMAaHHWS W YCBOCHHS TEMBI, pa3leibl MUCIHMILIMHBL CrernupuKod TaHHOU
(opMbI 3aHATHUH ABISIETCSA COBMECTHas paboTa mpernoaaBaress 1 00yJarouierocs Hajl pelieHueM
MOCTAaBJICHHOW NpPOOJIEeMBb, a TOWCK BEPHOTO OTBETA CTPOWUTCS HA OCHOBE YepelOBAHUS
WH/IMBUYaTbHOM U KOJUIEKTUBHOM e TETbHOCTH.

HpI/I NNOATOTOBKEC K CCMUHAPCKOMY 3aHATHIO 110 TCMC JICKIIUU HCO6XOL[I/IMO O3HAKOMUTLCA
C IIJIAHOM €TI0 IPOBCIACHUS, C nHTepaTypoﬁ U HAYYHBIMHA Hy6J'II/IKaIII/I${MI/I 10 TEMC CEMHHAapa.

TpeboBaHuUs K MPOBEJICHUIO CEMHUHAPOB

Obyuarowuiica 3apanee usyuaem memy U pPEeKOMEHOYeMYIO JUmMepamypy, 20moeum
omeemvl HA KOHMPOJbHbIE GONPOCHL U Kpamkue npumepvl. B xode samamus HeoOX00UMO
apeyMeHmupoBaHHo  y4acmeosams 6 obcyscoenu, KOPPEKMHO UCNONIb3068AMb
npoheccuoHanbHYI0 MEPMUHONIO2UIO U PUKCUPOBAMb 6b1800bI.

11.3. MeToauueckue ykazaHUs Uisi OOydalOIUXCS MO MPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH

[IpakTryeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHHM3aliHd y4eOHOTO
rporiecca, 3aKJIF0Yaronascs B BHIOJIHEHUH 00YYarOIIMMHUCS O] PYKOBOJICTBOM MPETIOaBaTEeIIs
KOMIUIEKCa Y4YeOHBIX 3aJaHUi C IETbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTUCIUTITUHBL, TPUOOPETEHNS YMEHUHN U HABBIKOB, OTBITA TBOPUYECKOM JIESITEIILHOCTH.

[enbro MPAKTUYECKOTO 3aHSITHUS ISl O0YUYAIOIIETOCs SIBISIETCS IPUBUTHE 00 yJaIOIUMCS
YMEHUH ¥ HABBIKOB MPAKTUYECKON JEATETLHOCTH 110 U3Y4aeMOM TUCIUTUINHE.

[TInanupyemblie pe3ynbTaThl MPU OCBOSHUH 00 yUAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKpervicHue, yriuyOJeHue, pacHIMpeHHe W JeTalu3alus 3HAaHWM TpH PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAMU W METOAMKAMH HM3YYCHHUS KOHKPETHOW Y4eOHOM
JHUCIUTLIUHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJIYYCHHBIX 3HAHUW IS
BBITTIOJTHEHUS 3aIaHUH;

— o0ecrneyeHre paldoOHAIBHOTO COYETAaHUs KOJJICKTUBHOM M MHAMBHIYaNbHOU (hopm
oOyJeHwus.

TpeOGoBaHus K NPOBEACHUIO NPAKTUYECKUX 3aHATHH

IIpakmuueckue 3a0aHusi 8bINOJIHAIOMCS 8 COOMBEMCMBUU C MEMAMUKOU OUCYUNIUHBI
«Hnumennexmyanvuvie cucmemvly. OOyuarowuiics 00ax#CeH 000CHO8AMb BbIOPAHHBIU MEmOO
pewieHus, npeocmasums Xo0 U pe3yabmamvl 6bINOJHEeHUs 3A0aHUs, UHMePNpemuposamy
NoIyYeHHble OaHHble U OOpMUMb OMYemHble MAMmepuaibl 8 COOMEEMCmeuL ¢ mpebdosaHusMU
npenodasames.

11.4. Meroauveckue yKazaHUs IJIsi OOYYArOUTUXCS IO BBHITOJHEHUIO J1a00PaTOPHBIX
pabot

B xonme BwImonHEHUs 1abOpaTOPHBIX padOT OOyYaroUUMiCcs OJDKEH YriayOuTh W
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOAMKOW M TEXHHUKOH



HKCIEPUMEHTa B COOTBETCTBUU C KBAJU(UKAMOHHONW XapaKTEPUCTHUKOW OO0YydJaroLIerocs.
BrimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOHN Y4acTe U KOHTPOJIBHBIX MEPOIIPUATUN.

Brimosinenrne 1abopaTOpHBIX PabOT 00ydYarOIMMUMCS SBIISETCS HEOTHEMIJIEMOW YacThIO
W3YYEHHs] TUCHMIUIMHBI, OIpeneIsieMOll ydueOHbIM IUTAaHOM, U OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIiM pelIeHre CIeIYIONUX OCHOBHBIX 3a/1a4 00y4Yaroierocs:

— TpHOOpETeHHE HABBIKOB HCCIEAOBAaHHUA TPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JIaHHOM TUCIUIUINHBI,

— 3aKpeIUIeHHe, Pa3BUTHE W JETAIM3AlUS TEOPETHUSCKUX 3HAHUH, MOJYYCHHBIX Ha
JEKIHX;

— TOoJy4YeHHe HOBOWM MH(OPMAIIMU MO U3y4aeMOU TUCIUILINHE;

— mpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATEIBHOM  paboThl ¢ Ja0OpaTOPHBIM
o0opy/oBaHHEM U PUOOpaMHU.

3amanue U TpeOGoBaHM K MPOBEACHUIO JIA00PATOPHBIX PaboT

Jlabopamopmsie pabomvl GbINOIHAIOMC NO UHOUBUOYATLHOMY UIU SPYNNOBOMY 3A0AHUIO
npenooasameins ¢ coon0OeHuem yCmanogieHHou memoouku. Ooyuarowuiics nod2omasiueaem
UCXOOHble OaHHble, BbINOJHAEN HeoOX00uMvle onepayuu, Q@ukcupyem pe3yivmamol U
s3awuwaem pabomy.

CrpykTypa u ¢dopma oTueTa 0 1abopaTopHoil pabore

Omuem exnouaem memy u yeib pabomsl, UCXOOHbIE OAHHbIE, ONUCAHUE NPUMEHECHHBIX
Memo008 U CpeodCcms, OCHOBHbIEe 3MANbl BbINOJHEHUS, NOJYYeHHble Pe3VIbmAamyl, UX AHAIU3 U
8616000

TpeboBaHusg K 0pOpMIECHHUIO 0TYETA O J1aD0OpaTOpHON padboTe

Omuyem oghopmasemcs 8 S1eKMPOHHOM UNU NHEeYAMHOM Ude ¢ COOI00eHUeM mpebo8aHUlL
npenooagamenis;, MabaUYbl, PUCYHKU, paAcyembvl U UHble MaAmepuaibl OOJNHCHbL  ObiNmb
YumMaembiMu, NPOHYMePOBAHHLIMU U CONPOBOANCOAMBCS HEOOXOOUMBLMU NOSICHEHUSMUL.

11.5. Metoanueckue yka3zaHUs Ui 00y4JaromuXxcst M0 MPOX0XKIECHHIO CaMOCTOATEIBHOM
paboTHI

B Xxome BeIMOMHEHUS CaMOCTOSITEIPHOM PabOThI, 0OYJAIOIIMIICS BBIMOJIHSAET padOTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPENoAaBaTelis, HO 06e3 ero HermocpeaCcTBEHHOIO
yUYaCTHSI.

B nporecce BBIOTHEHUST CaMOCTOSATENBHOW paboOThl y oOywaromerocs (popMHpyeTCs
1esecoodpa3Hoe IIaHUPOBaHKE pabodero BpeMeHH, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
Y HABBIKM B YCBOCHMH M CHCTEMATHU3aLUH NPUOOPETAEMBbIX 3HAHWN, 00ECIEUYMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B HeEpuOJ OOyueHHs, IOMOraeT MOJIYYUTh HABBIKM IOBBIIICHUS
po¢eCCUOHATHHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepualaMH,  HaNpaBSIOIIMMU  CaMOCTOSITENBHYIO — paloTy
00yJaroIUXCSSBIISFOTCS:

—  y4e0HO-METOIMYECKUI MaTepHall 10 AUCIHILINHE;

11.6. MeTtoauueckne yKazaHus JUIsi OOYYAIOIIMXCS TIO0 TPOXOXKACHHIO TEKYIIETO
KOHTPOJISI YCTICBAaEMOCTH



Texymuid KOHTpPOJIb YCIIEBAEMOCTH IpelyCMaTpUBAET KOHTPOJIb KadecTBa 3HAHUMN
oOyyaromuxcsi, OCYyIIECTBIEMOTO B TEYEHHE CEMECTpa C ILIeJIbI0 OLIEHMBAHMS XOJa OCBOCHUS
JUCLUTUIAHBL

®opMBbI U METOAbI TEKYLIEr0 KOHTPOJIS.

Texymuii KOHTPOJIb HPOBOAMTCA B (opMe ydera IMOCEIaeMOCTH M AKTUBHOCTH Ha
3aHATHUSIX, YCTHBIX OIPOCOB, CHCTEMAaTHYECKOW NPOBEPKH BBHIMOJIHEHHUS pabOT U 3aJaHUH,
3alIUThl UX PEe3yJbTaTOB M TECTHPOBAHUS MO HU3y4eHHbIM paszzaenam. KoHkpeTHblii Habop
METOJIOB TEKYIIETr0 KOHTPOJIS OIIPEEIIAETCs IPENOAaBaTeNIeM C Y4eTOM BUAOB yueOHO padoThl,
MIPEeTyCMOTPEHHBIX TaOJIuUIEeH 2 HacToAIIeH paboueil mporpaMmBbl.

TpeOoBaHHSA K BBINOJHEHHIO 32/IaHNH TeKyl1ero KOHTPOJIA.

PaGora (3amaHue) cumTaeTcs BBIOJHEHHOW TIOCIE TPEACTABICHUS pe3ysbTara,
COOTBETCTBYIOILIETO YCTAHOBJIEHHBIM TPEOOBAHMUSAM, HEOOXOAMMBIX OTYETHBIX MAaTE€pPHAJIOB U
YCIEIIHOW 3alllUThl, €CIM 3allliTa [peAyCMOTpeHa IpenojasareieM. B Xxoxe 3amuThsl
oOyJaroImuicss OMKEH OOBSICHUTh NPUMEHEHHbIE METOJbl U CpEJCTBA, MHTEPIPETHPOBATH
IIOJIyUYEHHBIE PE3YJIbTAaThl U OTBETUTH Ha BOIIPOCHI IPENOIaBaATEIS.

3aaHus BBIOJHIKOTCS B CPOKH, YCTaHOBIIEHHBIE NPENOJaBaTeseM M JIOBEIEHHBIE /10
CBEJICHUS OOYy4YaromMXCcs B Hadalle cemecTpa, B ToM umcie nocpeactBom DOUOC T'VAIL
HeBpinonHeHMe WM HENpEJCTaBIEHUE 3aJaHUs B  YCTAHOBJIEHHBIH CpOK oOpa3syer
3a/I0JDKEHHOCTh 10 TEKYIIEMy KOHTPOJIIO /0 MOMEHTAa BBIIOJHEHHMS U 3alUThI
COOTBETCTBYIOLIEH paboThl. JIOKYMEHTaJIbHO MOATBEPXKICHHBIC YBAKUTEIbHbIC NPUYUHbBI
YUUTBIBAIOTCS B MOPSIKE, YCTAHOBICHHOM JIOKAJIbHBIMU HOpMaTHUBHBIME akTamu ['Y ATL

PaGoThl  BBIMONHAIOTCA CaMOCTOATENbHO. [Ipy  BBIABIEHMHM HECAMOCTOSTEIBHOTO
BBINOJIHEHNUS WJIM HEKOPPEKTHBIX 3aMMCTBOBaHUI paboTa HE 3aCUMTHIBAETCS; OOYyYarOIIEMYCs
IpeUIaraeTcsi CaMOCTOSITEIbHO YCTPaHUTh HApyLIEHWs JHMOO BBINOJHUTH HOBBI BapHaHT
3a/1aHus ¥ IPOMTH MOBTOPHYIO 3aILUTY.

BapuaTuBHOCTH cOCTaBa M KOJUYeCTBA 3aIaHUM.

[lepeuenr TeM u BHUIOB yuyeOHOW paOOThI, NPUBEIEHHBIM B HacTosAUlel pabodeil
porpamMme, OIpeIeNsieT COJAepXKaHWe M TPaHMLbl OCBOCHMS AUCUUIUIUHBL. KOHKpeTHbIE
KOJIMYECTBO, COCTaB, 00bEM, YPOBEHb CIOKHOCTH M MOCIEA0BATEIbHOCTD BBIIIOJHEHUS 3a1aHUN
TEKYLIEr0 KOHTPOJIS OIpPENeNAIOTCS IMpernoAaBaTeieM B Ipeneiax COAEp)KaHUs HacTosLIeH
paboueil mporpaMmsl.

C yueToM (pakTHYECKOrO TeMIa M pe3yJbTaTOB OCBOEHUS AUCLUILIUHBI 00yJYaroIuMucs,
TUJAKTUYECKOM  I1eJIeCOO0pa3HOCTH MW KalleHgapHoro rpaduka ydeOHOro  mporecca
[peroiaBaTellb BIpaBe OOBEAMHATH OTACNbHBIC 3aJaHMsl, 3aMEHATh MX PABHOLEHHBIMH II0
COJIEP)KaHUIO U IJIAHUPYEMbIM pe3yjbTaTaM OOyueHHUs 3a/laHusIMU, a TaKkKe KOPPEKTHUPOBATh
KOJINYECTBO 3a/1aHuil, 0053aTEIbHBIX JUISI BBITTOJIHEHHS.

Takas KOppEKTUPOBKA HE JIOJKHA MPUBOAUTH K U3MEHEHHUIO MTPETYCMOTPEHHON yUeOHBIM
IUTAHOM TPYAOEMKOCTH AUCHUIUIMHBI, HCKIIIOUEHHIO 00s13aTeIbHbBIX Pa3/1eI0B JTUCIUTUIMHBL TH00
HEBO3MO)XHOCTH OLIEHUBAHUSl 3allJTAHUPOBAHHBIX PE3YJbTAaTOB OOY4YEHHs] M WHIUKATOPOB
JNOCTHKEHUSI KOMIIETEHLIUH.

[lepeuenr 3amaHuif, 00s3aTENbHBIX [JIS1 BBIIOJHEHUS] B KOHKPETHOM CEMECTpE
COOTBETCTBYIOILIEH y4yeOHOW Tpymnmnol, TpeOoBaHHMA K HMX BBIIOJIHEHUIO U 3aIIUTE, KPUTEPHH
OLICHUBAHMA U CPOKM IPEJACTABICHUS YCTAHABJIMBAIOTCS IPENOAABAaTEIEM M JIOBOLATCS M0
CBe/IeHUsl OOyyaromuxcs B Hadaje ceMecTpa Ju0o 10 Hayalla M3yueHHs] COOTBETCTBYIOLIETO
paszznena, B Tom yucie nocpeactsomM DUOC I'VAIL

Yder pe3y/IbTaTOB TEKYIEro KOHTPOJIS.

Pe3ynbpTaThl TEKylEro KOHTPOJIS YYUTHIBAKOTCS IPU IPOBEAECHUU IPOMEXKYTOUHOH
aTrectaliud. MUHMMaJbHBIM TpeOOBaHMEM /i JIOMyCKa K IPOMEXKYTOUYHOM aTTecTaluu
ABIISICTCS BBINOJIHEHUE M 3alllUTa BceX padoT M 3aJaHMi, BKJIIOYEHHBIX IPENO/AaBaTEIeM B
00s13aTeNIbHBIA HA0OP TEKYIIET0 KOHTPOJIS Ul COOTBETCTBYIOIIEH YyUeOHOM IpymIlbl B TEKYIIEM
ceMecTpe.



KonnyectBo 3amaHuii o0s3aTenbHOr0 Habopa MOXKET OBITh MEHbIIE KOJIMYECTBA
BO3MOXKHBIX 3a/IaHUH, IPEyCMOTPEHHBIX paboueil mporpaMMoit u (pOHIOM OIIEHOUYHBIX CPENICTB,
IPU YCIOBUM OOECTEUCHHsS] OICHKH BCEX 3aIVIAaHMPOBAHHBIX pPE3YJIbTAaTOB OOyuUeHHsS H
IIPUMEHUMBIX HHIUKATOPOB JOCTHKEHUS KOMIICTCHIIUMN.

HeBbinomHeHne WM HE3aLUTa XOTA OBl 0HOM paboThl (OJHOrO 3a/laHus), BKIIOUECHHON
MpenojaBaTesieM B 00s3aTeIbHbIN HAOOD, SIBJISETCS OCHOBAHUEM JIJISl HEJOIMyCKa 00yYaroierocs
K IPOMEXKYTOYHOM arrecrauuyd. Hamuume Hemomycka IIPU3HAECTCS — aKaJIEeMHUYECKOU
3aJJ0JDKEHHOCTBIO, JTUKBUAMpPYEeMOl B mopsnke, ycranoBieHHom PO T'VAII CMK 3.76 u
VMHBIMH JIOKQJIbHBIMM HOpMaTHUBHBIMU akTamu ['YAIL

11.7. MeToauueckue yka3zaHus A1 OOy4aroUIUXCs MO MPOXOXKACHHUIO MPOMEKYTOUHOM
aTTECTALUN.

[lpomexxyrounass  arrectanuss  oOy4aromMXCs — OpeAyCMaTpHBAaeT  OICHMBAaHUE
IIPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHHs 1o aucuuruinHe. OHa BKJIIOYAeT B
ceost:

— 1uddepeHIUpOBaHHbIM 3aueT — 93T0 ¢opMa OLEHKM 3HAaHUM, MOJyuYeHHBIX
00yJaromuMcs TPH W3YYEHUH JUCIUTUIMHBL, TIPU BBITOJHEHHHA KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEJIOBATENIBCKUX pabOT U MPOXOXKACHUH NMPAKTHK C aTTECTAL[HOHHON OLIEHKOM
«OTJINYHOY, «XOPOLIO», KyIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIILHOM.

dopma 1 nOpsI0K npoBeaeHus 11 depeHIIUPOBAHHOIO 3a4eTa.

JuddepennpoBanHblii 3a4€T NPOBOAMTCA B YCTHOW W/MIM TUCBMEHHOW (opme c
UCIOJb30BAHUEM TEOPETUUECKUX M TPAKTHUYECKUX 3aJaHHii; M0 PEHICHUIO IPeroaBaTels
MOXKET IPUMEHSATHCS TECTUPOBAHUE 110 MaTepraiam Tabuuibl 18.

ITpu ycTHOM OTBeTe 00yYarOLIUiics MOIydaeT BONPOCH! U/MIIK MPAKTHYECKOE 3aaHue 10
MatepuagaM Tabmuubl 15 unu Tabmunsl 16 B 3aBUCHMOCTH OT (OPMBI MPOMEKYTOUHOM
aTTeCTalluy, TOTOBUTCSA B TE€UYEHUE YCTAHOBJIEHHOTO IMpPENoJaBaTelieM BPEMEHHU M OTBEYaeT Ha
OCHOBHBI€ U JOTIOJIHUTEIbHBIE BOIIPOCHI 0 TEMaM JAUCHIUTIINHBI.

Ilpy nUCbMEHHOM BBIMOJHEHUH OOYYAlOMIMKCA B TEUCHHE YCTAHOBJIEHHOTO BPEMEHHU
JaeT pa3BEepHYThle OTBETHl W/WIM BBIIOJIHSAET MPAKTUUYECKOE 3aJaHHE€ Ha BbIAAHHOM
mperoiaBaTesieM OaHke JIMOO JUCTAaX € yKa3aHUEM JaThbl, AMCLUUIUIMHBI, HOMEpa BapHaHTa U
(hammnm 00yJaromerocs.

Ycaosus gonycka k 1udgepeHIMPOBAHHOMY 3a4eTy.

K muddepennupoBaHHOMy 3a4eTy JIOMYCKAIOTCS OOydYarOIIMecs, BBITTOJHHUBIIHE
00s13aTeNIbHBIA HA0Op TEKYyIEero KOHTpouid. Ero 00beM MOXET OBITh MEHBINE TMOJHOTO MEepPeyHs
3aganuii PI1J] mpu ycmoBuM OIeHKH BCEX PE3YyIbTaTOB O0YUYCHHS M HHIUKATOPOB KOMITCTCHITHI.

JIuct BHECEHHUSI U3MEHEHUH B pabouyto MporpaMmy JAUCHUILTUHbBI

Jlara BHeceHUs
. Hara u Neo
U3MEHEHUHU U ITonnuce
N . . MPOTOKOJA
JIOTIOTHEHUH. ConeprkaHue U3MEHEHHUM U I0TIOTHEHUN 3aB.
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[Moamuck BHECIIETO kadenpoit
Kadenps
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