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AHHOTaUs

HucuuiuinHa «/HTeneKkTyaabHble CUCTEMbI» BXOIUT B 00pa30BaTENIbHYIO IIPOrpamMmy
BBICIIETO O0pa3oBaHMA — MPOrpaMMy CHEIHAJIUTETa [0 HANPaBICHUIO MOJATOTOBKH/
cnenuainbHoctd  09.05.01 «lIpuMeHeHne u SKCIUTyaTaldsd aBTOMATHU3UPOBAHHBIX CHCTEM
CHEIMAJIbHOTO  Ha3HAueHWs»  HampasileHHocTH  «MaTemaTuueckoe, IpPOrpaMMHOE U
UH(POPMALMOHHOE 00eCreYeHUE BBIYMCIUTEIbHON TEXHUKM U aBTOMATU3UPOBAHHBIX CHCTEM).
Juctummaa peanu3yercs kadempoid «Nel2y.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

[IK-2 «CnocobeH OCyHIeCTBISATh YIpaBIeHUE TPEOOBAHUSAMHU KOHIIETITYaJbHOTO,
(YHKLIMOHAJIBHOIO U JIOTMYECKOI'O NMPOEKTUPOBAHMS MH(MOPMALIMOHHBIX CHCTEM CHELMaIbHOIO
Ha3HaYECHUS»

ConeprkaHue TUCLMILIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TEHJACHLUMSIMHU U NEPCHEKTUBAMU Pa3BUTHS METOJOB MCKYCCTBEHHOI'O MHTEIUIEKTa, MOAEISAMU
IpPEJCTaBICHNUs 3HAHWH, METOJbl OINEPUPOBAHUS HMH, C METOJAaMH pELICHHUS CIIOKHBIX
TPYAHOPOPMATN3YEMBIX 33]1a4, CO CTPYKTYPOI U IPUHIUIIAMU paboThl 3KcriepTHBIX cucteM (DC),
HEHPOHHBIMHU CETAMHU, METOJJaMH MAIIMHHOTO O0yYEeHHUS.

[IperoaBanrie TUCHMIUIMHBI TPEAYCMAaTPUBACT CleAylomue (OPMBI OpraHHU3alUN
y4eOHOro nporiecca: JEKIHMH, JabopaTopHble paboThl, MPAKTUYECKHUE 3aHATHUS, CEMHUHAapHI,
camocTosTelbHas paboTa 00y4aroIerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHbI CIEIYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OOwiast TpyAOEMKOCTh OCBOCHHS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX eaumHuib, 108
4acoB.

SI3pIK 00yU€HUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sBIISETCSA TONYYCHHE OakalaBpaMy BBINICHA3BAHHOTO HAIMPABJICHHUS TOJITOTOBKU
HABBIKOB, HEOOXOIMMBIX JJIs YUACTHs B IPOCKTAX CO3JaHMUs MHTE/UICKTYalbHbIX cucteM (KC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (jajee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMNETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Kon n
Kareropus (rpymnna) Koz v HanMeHoBaHKe WHIUKATOPA JOCTHKEHUS
KOMIIETEHIIUU HAHMCHOBARMIE KOMIIETEHIIUU
KOMIETEHIIUU

[TK-2 Crnocoben

OCYILIECTBIISATh

yIpaBIICHUE [1K-2.3.2 3HaTh METObI NPOEKTUPOBAHUS

TpeOOBaHUSIMU MH(OPMALIMOHHBIX CUCTEM

KOHILIENITYaJIbHOTO, [1K-2.Y.2 ymeTh omnpenesnsTh cocTaB padoT 1o
[Ipodeccronanbubie | GYHKIMOHATIBHOTO H | pa3paboTKe TPEOOBAHMIA U ONIPEICTICHHIO
KOMIIETEHIINH JIOTUYECKOTO KITFOUEBBIX CBOMCTB CUCTEMBI

MPOEKTUPOBAHUS [1K-2.B.2 BnajeTh HaBbIKaMU ONIPEIETICHUS

MH(OPMALIMOHHBIX KITFOUEBBIX CBOMCTB U OTPaHUYEHUN CHCTEM

CUCTEM CIEIMaJIbHOTO Ha3HAUYEHUs

CIELMAIBHOTO

Ha3HAYCHUS

2. Mecro nucnutuiiHbEL B cTpykType OI1
JucuunnmHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
- «BBICIIIAS] MATEMATUKAY, - KAHPOPMATHKAY,
3HaHUs, TOJYYCHHBIC TMPU HW3YYEHUHM MaTepuaia JIaHHOW JUCHUIUIMHBI, HMMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U MOTYT MCIIOJIb30BaThCs MPU U3YYEHUU IPYTUX AUCLUHUIUINH,
CBSI3aHHBIX C CO3/IaHMEM aBTOMATHU3UPOBAHHBIX CUCTEM 00pabOTKH MHGOPMAIIH U YITPaBICHUSI.

3. OO0BEM | TPYJOEMKOCTh JUCIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCHIHMIUIUHE (M paclpeiesieHue dTOW TPYAO0EMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKoCTh 1O
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocma OuCyuUnIUHbL, 3/ 108 3/ 108
3E/ (gac)
H3 nux uacoe npaxmuyeckoil n0020moeKu 34 34
Ayoumopnuvie 3anamus, BCEro 4ac. 51 51
B TOM YHCJIE:




*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

nekruu (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3ansatus (I13), 17 17
(dac)
nabopatopusle padotsl (JIP), (qac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac)
Camocmosmenvhnan paboma, Bcero (4ac) 57 57
Buo npomesxicymounoii ammecmayuu: 3ader,
mudd. 3ader, sk3amen (3auer, Hudd. 3ay, I[;Ii(b' Hudd. 3au.
DK3.%%*) )

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIMIUIMHEI IO pa3/eiaM v BUIaM 3aHATHH.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pa3aensl, TEMBI TUCIUILIMHEI Texunn 113 P KII CPC
’ (gac) (C3) (gac) (gac) (gac)
Cemectp 6

Pazpgen 1. 2 5
Pazgen 2. 4 4 8
Paszen 3. 2 6 6 7
Paszen 4. 2 4 4 13
Pasgen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Pazpen 7. 2 6 4 5
HUroro B cemectpe: 17 17 17 57
Uroro 17 17 17 0 57

[IpakTHueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
00yJaronMMHUCS OTPEICTICHHBIX TPYIOBBIX (DYHKIIHUH, CBSI3aHHBIX C OyIyIIeH mpodecCHoHaIbHON
JEATETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHIMOHHOTI'O [UKJIA

Howmep .
HaszBanue u conepxkanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

paszaena

Brenenue | [Ipenmer "HHTemneKTyallbHbIE CHCTEMBI'. AKTYyaJlbHOCTh, 3aJa4yd, COJEpKaHUE U
CTPYKTYPHO-JIOTHYECKAs CXeMa Kypca.

Pazmen 1 | [lomstue wuckyccrBenHoro untemnekra (MU). Tlpeamer wuccrnenoBaHus W OCHOBHBIE

HanpaBJieHus uccienoBanuii B oonactu M. Dtansl pa3BUTHS UHTEIEKTYAIbHBIX CUCTEM
(MUC). OcHoBHBIE HaIIpaBiIeHUs pa3BUTH UccieaoBanmii B ooiactu NC.

TpatuuMOHHBIE HANPABICHUS U PEUTHUHI COBPEMEHHBIX HANPABICHUNW HCCIEAOBAHUN B
obomactu MC. BHeapenue cucteM MalIMHHOTO OOYYEHHUS B «OTPACIH». KIIOYEBBIE
npumepsl ucrionb3oBanusd MU B orpaciu (kelicel). Kpusas ["apTHepa.

Cuctemsl npezcTaBieHus 3HaHui. OTnnune 3HaHui ot naHHbIX. Knaccudukarus 3HaHui.




baza 3nanmit (b3). W3Bneuenme 3HaHwil. WHTrerpamumst 3HaHuUd. TexHOJIOTHH
MaHunynupoBanus 3HaHusMu (TM3), si3biku mipencrasienust 3Hanuil (SI13). [Honsitue
HKCTEHCHUOHAJ U MHTEHCHOHAI 3HAHUHM U cooTBeTcTByomue uM yactu B b3. [Ipumepsi.
Monenu npeacrasnenus 3Hanuid (MI13), ux knaccuduxarms.

Paznen 2

Maremarnueckue ocHOBbI MIT3.

[Mousitue QopmanbHoit cucrtembl (DC).Jlornyeckue MII3. OCHOBbI HCYHCICHUS
npeaukaroB (UIT) mepsoro mopsiaka. U1 kak @C. Mcnonb30BaHue KBAHTOPOB OOIIIHOCTH
u cymectBoBanus. O0nacTu aeiicTBust KBaHTOPOB. CBOOOIHBIC U CBSI3aHHBIE TIEPEMEHHBIE.
WNHTtepnperanus BbICKa3bIBaHUM, COJlEpKaIIUX KBAaHTOPBL. [lororoBka k aBToMaru3anuu
00paboTKM BBIpaXEHUH NpeauKaTHoM noruku. KiaysansHas ¢popma. Jloruueckuii BEIBOJ.
ABTOMAaTHUYECKOE JOKa3aTeslbCcTBO TeopeM. [Iponeaypa pesontonuu.

OcHOBHBIE TIOJIOKEHUS HEUEeTKON JIoTuKU. [IpencraBinenne 3HaHUIM U BBIBOJ B MOJEIIAX
HeveTkol oruku. Heuetkoil MHOecTBO. Dazzudukanus. ledazzudukanus. OyHkuus
npuHajuie)kHocTH.  Omepanuu  HajJg  HEUETKMMU  MHOXECTBaMU  (IlepeceyeHHe,
o0beIMHEHUE, JOMONHEHUE, UMILTUKalus). CUCTeMbl HEYETKOTO JIOTHYECKOTO BBIBOJA.
JInmnreucruyeckas nepeMenHas. basa npasui. Beisoa nmo Mamaanu.

Pasnen 3

Ceresble MI13 1 npo1yKIIMOHHBIE CUCTEMBI

Ceresbie MII3. Cemantuueckue cetu (CC). [Tonsitue AKO u ISA ceputok. DKkCcTeHCHOHAT
n unreHcuonan B CC. ba3oBele u BupTyanbHble oTHoweHuss B CC. JlocTouHcTBa M
Hegocratku wmozened. @peiimoBeie MII3. Ilpumepst onucanuii. IlpoTodpeiimbl u
9K30(periMbl. DKCTEHCHOHAT U MHTeHCHOHAN B ¢periMoBbix MII3. Ctpykrypa cioTta B
¢peiimax. Onepanuu Ha peiimax. JIOCTOMHCTBA U HEJOCTATKH MOJIENIEH.
[Tponykuuonnsie MII3. ®opmar npoaykuuu. IIpogyknumonnsie cucremsl (IIC).
WuTepnperanus koprexa B onucanuu I[1C. Oxcrencnonan n uarencuonain 11C.
Mexanusm padotsl [IC. Anroputm pabotsl unTepnperaropa. [Ipumep — moctpoeHue
OamHM 3a7aHHOM BBICOTHI. IIpsiMoii M oOpaTHBIM MOMCK HMHTEpIperaTopa. Pexumbl
pabotel. HeundopmupoBannas crparerus. Bpibop wu3 koHQIMKTHOro Habopa.
ITpumenenue I1C.

3amaya MoucKa B IPOCTPAHCTBE COCTOSIHUS. AJITOPUTMBI CJIETIOTO MOUCKA: B INIYOMHY U
mpuny. [pumepsl. Jlocronncrsa u Henoctatku MII3 B Buge I1C.

Pa3zmen 4

Bunbet UC. Dkeneptabie cuctembl (DC) kak pasHoBuaHOCTE MC
PaznoBugnoct MIC. EctectBenno-sa3bikoBbie VC. Tlpumepsr T10. 3anaua ananuza Ha
TOHAJIBHOCTh TEeKCTa. PexkomeHaarenbHble cuctembl. lloaxon Koiu1abopaTHBHOM
¢dunsTparuu. I'pad uaTEpECOB.
OxkcneptHbie cucteMbl (IC).
Cxema u coctaB auHamuyeckoit C. Pexxumbl pabotel OC. Ynpasnenue B OC. [lonstue
Moy, oOpasua. Onucanue 3TanoB padoThl MHTEpHpeTaTopa. Pa3BuTHe KilacCHYecKOM
cxembl pabotel OC.
Camocmosamenvuas paboma no npezenmayuu
Meronsl pemieHust cnoxHbIX 3amad B OC. Meroa penykuuu. lIpyHIMI HanMeHbIIHX
cBepiieHuit. Mertoapl pemieHus cioxHbIX 3aaad B JC. Ilouck B (pakTopu30oBaHHOM
pocTpaHcTBe. MeTo ] MOpOXKACHUS U TPOBEPKHU.
Metonpl pemeHus cinoxsbix 3azad B OC. Ilouck B mepapXMUecKHUx NPOCTPaHCTBAX.
Mertoas! pemenus cioxHbIX 3a1a4 B JC. [Ionck B abTepHATUBHBIX TPOCTPAHCTBAX.
Metoapl pemieHus ciaokHbIX 3ana4d B OC. [IoHATHE aKTUBHON CUCTEMbBI MHEHUH U PEBU3UU
MHenuil. [Ipumep.

Paznen 5

Mammanoe obyuenune (Machine Learning ,ML). OcuoBnbie mikonst ML. ML u
AutoML.




3amaun ML. IlpusnakoBoe ommcanue oOBekTOB. IlocTaHOBKa 3amaun OOy4YeHHUS IO
npeneaeHTam.

Tuner 3amau  ML: kmaccudukamus, perpeccus, pamwkupoBaHue. HWHCTpYMEHTHI
KJIacCU(UKALIUN: TMHEHHASI U TIOTUCTUYECKAsI pErpeccusi.

OneHka kadecTBa kiaccudukanuu. Merpuku: mosHoTa, TouHocts, F1, ROC, AUC. ITopor
orcedyernusi. Ommoku 1 u 2 poxa.

Merton onopHbIX BeKTOpoB (SVM). S nepHsblii Tprok.

Bamunannonnas u tecroBas BeiOOpka. Kpocc-Bamupanus. Pabota ¢ kareropualbHBIMU
MIPU3HAKAMU.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - xoaddunmeHt
aerepMuHauuu. JIMHENHHas perpeccusi, MOJIMHOMHAIbHAS PErPECCHS. [TepeoOyuenwue u
perynspusanus, rpednesas perpeccusi, LASSO, Elastic Net.

Tunbl MamuHHOTO OOyUYeHHs: C yuyuTeneM, 0e3 y4HTessl, ¢ YaCTHYHBIM IPUBJICYCHUEM
yuuTensi, 00y4eHne ¢ MOJKPEIUICHUEM.

OOyuenue c¢ yuuteneM. OmuOka oOyueHUs, aJrOPUTM OOpPaTHOrO paclpOCTPaHEHUS]
OILIMOKHU.

OOyuenune 0e3 yuurensa. KiacrepHslii aHanm3, OCHOBHbIE TmoHATUS. Mnes
copeBHOBaTeIbHOT0 00y4eHus (aroputv SOM).

AJTopUTMBI KJIacTepu3aluu 1 ux kiaccuduxamms. CpaBHeHue meTo10B. Kimacrepusarusi.

k-means. [Tpumep padotsr mis K =2. Anroputm K-means++.

Anroput™m  K-Onmwkaifmix —cocefield, 9STambl, METPUKH, MPOCTOE H B3BEIICHHOIO

rOJIOCOBaHUE

MeTpuku KauecTBa KiacTepu3anuu (BHEIIHUE U BHyTpeHHuE). [Ipumepsr MeTpuk
Metoapl 00ydeHUsI Ha OCHOBE WHIYKIUH ITPABHJI.

3anava kinaccuUKaluy, aCCOUAIUY, TOCIEeI0BATENbHbIEC ITA0IOHBI.

Jlornyeckue anropuTMbl KiacCH(HMKAIWK, OCHOBAaHHBIE HA MPUMEHEHHH PEIAIONINX

JepeBbeB. DIeMeHThl jAepeBa pemieHuil. Ilpumep nepeBa pemeHuil mpu OaHKOBCKOM

kpeautoBanuu. Anroputm CART OunapHoi knaccudukanuu. IIporecc moctpoeHus

nepeBa pemeHnid. Kputepuu pasaenenus ysna: uHGOpMalMOHHbIN BeMrpei. Kputepuii

pacierienust Gini mpu BeIOOpe aTprOyTOB.

AHcaMmOnupoBaHue B 331a4yax kinaccudukanuu. Pasnoobpasue. Llenb, ocHOBHbIE MOJeNn

(cTexkuHT, OyCTUHT). AHCAMOJIM PEIIArONINX JIEPEBbEB: CIYYaWHBIA JIEC, TPAJIUCHTHBIN

OYCTHHT.

AccomnmatuBHble TpaBmia (association rules). ITlomnmepkka ©HaGopa u mpaBuia.

JlocTOBepHOCTH IpaBuia. [ paHUIIbI TOATEPKKI

Autroputm Apriori, atamsl, mpuMep padboThI.

[TocnenoBarenbHble mabnoHbl (sequential patterns). OcHoBHble noHsATHs. [lomnepixka

nocnenoBarenbHoctH. laru anropurma AprioriAll, mpumep paboTs.

UckycctBennsle HeliporHsle cetu (MHC).
buonornueckuii M UCKYCCTBEHHBIM HeHpoH. IIpumep pacuera BbIXOJAa HEMpPOHA.
Knaccupukauus MHC. HWHC npsmoro pacnpoctpanenusi. Ilepuentpon. I[Ipumepst
onHocinoiHoi u MHorocaonHoi MHC. Ilpumep pacuera Beixona MHC.
Pexyppentnsie MHC. Cxema kiaccuueckoir RNN. Cxema ceru Xongumnaa.
Pexyppentasie MHC. Cxema u onucanue pabotsl LSTM.
NHC pannansHo-6a30BbIX QyHKIM. Cxema. [Ipumep RBF.
Ceru u xaptel KoxoHeHa. buonornueckas HHTepIIpeTanus.
BepostHoctHble Mopenu, obnacth mnpumeHeHus. baitecoBckas cerp (BC). 3anmaua
o0y4yeHMs mapameTpoB pacnpenaeneHuil. TpakroBka popmynsl baiteca. [lytu ynpomenus
BC. HanBHbIii 6aiieCOBCKUI KIIACCH(PHUKATOD.

Pazgen 6

I'nmy6okoe ooydenue (Deep Learning, DL).




I'ny6okune MHC (DNN). Paborta ¢ n300pakeHUSIMH C ITOMOIIBIO HEWPOHHBIX CETEH.
Caeprounas UHC (CNN). Onepauuu cBeptok, max-pooling. [TomynspHbie apXUTeKTypbI
cBepTouHbIX HelpoHHbIX cereii: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'ny6okune MHC (DNN). I'enepatuBno - coctszatenbHbie cetd (GAN), cxema, pabora
reHeparopa v JUCKpUMHUHATOPA.
DL B ceTsix cO MHOTMMH CKPBITBIMU cIlOsIMH. [IpeoioieHne HEeIOCTaTKOB aJropuTMa
00paTHOTO PacIPOCTPAHCHUSI.
[IpenoOydenue ¢ orpannveHHoi ManmmHoi bonbimana (RBM). Titybokue cetu noBepust.
[Tpumep apXUTEKTYpHI.
[IpenoOyvenue ¢ aBTOKOAUPOBIIUKAMHU. [IprMep apXUTEKTYpHI.

[TepcnexktuBHbIC HanpaBieHus B DL.
Tpancdepnoe ooyuenue (TO). Jomennas anantauus (DA). IIpumepsi.
WNukpemenTHOe 0OyueHue. 3a1a4a yMEHbIICHUsT pa3MepHocTH. OOEepTOYHbIC METO/IOB Ha
ocHose SVM.

O6yuenne c¢ noakperuienueM(RL). Wnen moaxoma RL. Tlonsitus arenra, cpensl,
COCTOSIHUSI, ACUCTBUI M Harpansl. OyHKius neHHoctH coctosiHus (Value function) u
¢bynkus kadectBa gAeiictBus (Q- funtion). Ontumuzanusi cTpaTerud € TMOMOIIBIO
MakcuMu3anuu (QYyHKIUHA TEHHOCTH W KadecTBa. Q-oOydenwe. ['myOokoe oOydueHue c
noakperieHrneM. Deep Q-Networks, Actor-critic.

Obpabomra mekxcmos. Paboma ¢ ecmecmgenHbiM s1361IKOM ¢ NOMOWbIO HEUPOHHBIX
cemeil. Bekmopnuie npedcmasnenus ons mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancgopmepwr, BERT, GPT - camocTosTensHas paboTa — mpe3eHTaIlus.

Pazngen 7

HcKycCTBEHHBIN MHTEIUIEKT U aHAJIU3 TaAHHBIX.
WNurtennexryaneubiii ananu3 gaHHbeix (MAJL). IIporpammuble KOMILIEKCHI Ui aHalM3a
naHHblX. CTaHgapT I pelleHMs 3a/1ad aHadu3a JNaHHBIX. POJM y9acTHUKOB B TPOCKTaxX
no aHanu3y gaHHbix. Texnomoruu SEMMA, KDD. DOtanst KDD.
Kpocc-unaycrpuansusiii cranaapt CRISP-DM u ero stansl

Ponu yuacTHUKOB aHATMTUYECKUX MPOEKTOB. [IpeaBapurenbHbie TIPOBEPKU MPOESKTA
3amgaun Data Mining B aHanm3e JaHHBIX

ITporpammusie cpenactBa paspaborku UC (s3pik Python u 6ubmmorexu). Cpencrsa
monenupoBanus MHC.

[Mousitue Big Data. Anroputmsl kinactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
TUTFOCHI 1 MUHYCBI.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Tembl Dopmsbl o
Ne TpynoeMKOCTb, | IPaKTUYECKOH | pa3aena
MPaKTUIECKUX MPAKTHYECKIX
n/m " ” (uac) MTOATOTOBKH, | AUCIUI
3aHSATHHA 3aHSATHH
(gac) JIUHBI
Cemectp 6
1 IIpocreimne [TpakTueckoe 2 2 2
IIPOTPaMMBI U UX 3aJjaHne
OTJaJKa B cpejie
Visual Prolog
2 Coznanue [TpakTueckoe 2 2 2
MPOCTEUIIINX 3aJaHue




MIPOEKTOB C
3IIEMEHTaMHU
rpaguIecKoro
uHTepdeiica

Poncreenurnie
OTHOIIEHUS

[IpakTuueckoe
3aJlaHue

Pabora co
CIUCKAMU U
CTPOKaMH

[IpakTuueckoe
3a/laHue

Coznanue
pocTermux 6a3
JAHHBIX

IIpakTrueckoe
3a/laHue

Pa3zpaboTtka
JKCIIEPTHBIX CUCTEM
B cpene Visual
Prolog

[IpakTuueckoe
3a/laHue

Hccnenosanne
CYIIECTBYIOIINX
MPOTPAMMHBIX
OuOINOTEK

U MOJeIeH,
CO3JIaHUs
MIPOTPAMMHBIX
peanu3annit
IyOOKHX
HEHPOHHBIX CETEN

Cemunap

Hccnenosanme
CYILIECTBYIOIIMX
MIPOTPaMMHBIX
OnOINOTEK

1 MOJeJIeH,
CO3HaHus
MIPOTPaMMHBIX
peanu3auuii Ha
OCHOBE aJITOPUTMOB
oOyueHus ¢
MOAKPETUICHHUEM

CemuHap

Bcero

17

17

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

No

/1

HaunmenoBanme nabopaTopHbix paboT

TpynoemMKkocCTs,
(dac)

N3 Hux
[IPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp

6

1 | Pa3paboTka HEUETKHUX IKCIEPTHBIX CUCTEM
B Matlab




2 OO6yuenne HeHpPOHHBIX ceTeil B Matlab — 2 2 5
3a/1a4a anmpoKCHMAINH
3 OOyueHune HeHpPOHHBIX ceTeil B Matlab — 2 2 5
3aa4a KI1acCu(UKaIIH
4 Co3anne U MOJCIIMPOBAHNUE CBEPTOYHOM 2 2 6
cetn B Matlab
5 I'my6okoe o0yuenue B cucreme KNIME- 2 2 6
pacro3HaBaHue N300paKeHHH
6 Mertoapl Data Minig B MHTEIUIEKTyaIbHOM 2 2 5,7
aHaJIM3e TaHHBIX. 3a7a4d PErpecCcuu B
Loginom
7 Metonsl Data Minig B MHTEIICKTyaIbHOM 2 2 5,7
aHaJM3e NaHHBIX. 3a7a4 KJIACTCPU3AIIH B
Loginom
8 | Ilpumenenue Python mis xkinaccudukanum 3 3 6,7
n300pakeHUI
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bceero, | Cemecrtp 6,
Bun camocrostenbHOl paboTh
qac qac
1 2 3
N3ydeHue TeopeTnueckoro Marepuana 30 30
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKymemMy KOHTPOJIIO
ycneBaemoctH (TKY)
Jlomamuee 3amanne (/13)
Kontposnbhsie paboTs! 3a04HnkoB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 27 27
arrecraiuu (ITA)
Bcero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHEe MaTepUalbl AJIsl CAMOCTOSTEIbHOM paboThl 00yJaromuXcs YKa3aHbl B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN
[lepeuyeHb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIe 8.



Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL agpec

bubnuorpadudeckas ccpuika

KomuecTso 3x3eMILIsIpoB B
Oubmmorexe

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

A65681.5

AnpnpeiiunkoB A.B., Auapeiiunkosa O.H.
WuTennexryanbHbie HHOOPMAIMOHHBIC
CHCTEMBI: YueOHUK. - M. : duHaHCH U
cratuctuka, 2004.-424 c.un

2

004 O-75

OCHOBEI HCKYCCTBCHHOI'O MHTEJJICKTA

yueOHoe mocobue / FO. A. AnToxuHa, A. A.

OBogenko, M. JI. Kpuuesckuii, FO. A.
Mapreinosa ; C.-Iletep0. roc. yH-T
A3POKOCM. MPUOOPOCTPOCHHUS. - DIIEKTPOH.
TekcToBble naH. - Cankt-IlerepOypr : Uzn-
Bo ['VAII, 2022. - 169 c.

004.8 C 40

CucreMbl HCKYCCTBEHHOTO MHTEJUICKTA.
[TpakTrueckuii kype [Tekct] : yuebHOe
nocooue / B. A. UymtokoB [u ap.] ; pen. U.
®. Acraxosa, 2008. - 296 ¢

14

004 A66

AnnpoHOoB C.A. OCHOBBI JJOTHYECKOTO
nporpammupoBanusi C.A. AHJIPOHOB,
CII6,I'YAIL2022-129c¢

50

004 A66

BBenenue B cucteMbl M TEXHOJIOTUU
MAaIIMHHOTO O0y4YeHHUs !

naboparopHsblil npakTukym / C.

A. Aunponos ; C.-Tletep6. roc. yH-T
a’pokocM. mpubopocTpoeHus. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2022. - 158 c.

50

[Tepeuenn AIEKTPOHHBIX o0pa3oBaTenbHbIX

7. TlepeyeHb HIMEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

pecypcoB nH(pOpMaIIMOHHO-

TENIEKOMMYHHUKAIMOHHONH ceTn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS JWCIMIUINHBI
npuBezieH B Tabnmue 9.

Tabmuma 9

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

[lepeyeHb 3NEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL agpec

HaunmenoBanue

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

Anpnponos C.A. Beenenue B
JIOTUYECKOE IPOrPaMMHUPOBAHHUE.
JIaGopaTOpHBIi MPAKTUKYM.
DIIEKTPOHHOE U3/IaHUE

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

Annponos C.A. BBeneHue B CUCTEMBI U
TEXHOJIOTHH MAIIMHHOTO 00YYEHUSI.



http://www.salogistics.ru/
http://www.salogistics.ru/

JIaGopaTOpHBIi MPAKTUKYM.
DIEKTPOHHOE U3JaHUE

https://www.tensorflow.org/tutorials TensorFlow, PyTorch, KERAS, Theano,
http://deeplearning.net/software/theano/library CNTK, Caffe, Paddle, Scikit-learn
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/

http://www.raai.org — opunmanpHeI caliT Poccuiickoit
accoLHUAIMU UCKYCCTBEHHOTO

http://fuzzy.kstu.ru HHTEICKTA.

. — calt «HedeTkas 10ruKa, HEUSTKIE
http://ai.obrazec.ru

CUCTEMBI M MSTKUE BBIYHUCICHUS |,
- caliT «VICKyCCTBEHHBIN HHTEIUIEKT -

http://aifuture.chat.ru COJICPKHUT TIPUMEPHI
nporpammupoBanusi MU, cratsu,
http://www.gotai.net CCBLIKHL

- caliT «VCKyCcCTBEHHBIN UHTEIJIEKT -
COJIEPKUT IPUMEPHI
nporpammupoBanus U, crarten,
CCBUIKH.

— calT «VCKyCCTBEHHBIN UHTEIJIEKT -
B3IUISAT B OyAyIIIEe» - COIEPKUT
MaTepHallbl [0 HECKOJIBKUM pa3eaM
HWCKYCCTBEHHOT'O MHTEJUICKTA.

— CcalT ¢ 0OJBIIMM KOJTHYECTBOM
MAaTEepHAJIOB MO HCKYCCTBEHHOMY
WHTEJUICKTY.

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0OeCHEeueHUs, HCIOJIb3YEMOTO0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca M0 AUCHUILINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 odecnieueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS
No mi/mm HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CITPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOTO MPOLEcca MO AUCIUTUINHE

[lepeuens ncnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IPECTABIIEH B Ta0IHIIE
11.

Ta6muma 11— [Mepeyersr nHOOpPMAITMOHHO-CIIPABOYHBIX CUCTEM


https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
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/
http://www.raai.org/
http://fuzzy.kstu.ru/
http://ai.obrazec.ru/
http://aifuture.chat.ru/
http://www.gotai.net/

Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca MO TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (rpu HEOOXOIUMOCTH)

1 | JlekuroHHas ayauTOpHs

MynbsTuMeauHAs JIEKIUOHHAS ayIUTOPUS

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIH
Buj npoMexxyTo4HOI arTectaniuu ITepeueHb OLIEHOYHBIX CPEJCTB
JuddepeHurpoBanHbIN 3a4ET Crircox BOIpOCOB;
Tectsr;

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast mKaga MOAYIbHO-PEHTHUHIOBOM CHCTEMBl Y HUBEPCUTETA, TPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaTbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH
O1LieHKa KOMIIETEHIIMU

S-OauTbHas 1IKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

— oOydaromuiicss TIIyOOKO U BCECTOPOHHE YCBOWIJ MPOTPaMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,
— ONUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHUTEIHLHOW JIUTEPATYPHI,
TECHO TPUBSA3BIBAET YCBOGHHBIE HAy4dHbIE  TOJOXEHUS C
MPAKTUYECKON JAESITENFHOCTHIO HAIIPABJICHHUS,

— yMeJ10 000CHOBBIBAET M apTYMEHTHUPYET BBIJIBUTACMBIC HM HJICH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTH3UPOBAHHBIX TTOHITHH.

— o0yyaromuiicst TBEpJ0 YCBOUI MPOTPaMMHBINA MaTepuai, FpaMOTHO
MW 10 CYIECTBY H3JaraeT ero, ONHpasch HAa 3HAHUS OCHOBHOMN
JIUTEPATYPHI,

— He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUECKON NESTEIBHOCTHIO
HaIPaBJICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOABI M 000OIIEHHUS;

— BJIQJICET CUCTEMOM CTielaTn3nPOBAHHBIX MOHITHA.

«OTIIMYHO»
<GauTCHO»

(XOpPOLIO»
<GauTCHO»




Or1reHKa KOMITETEHITUN
5-0awtbHad 1IKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

JTUTEPaTypHI;

«YIIOBJICTBOPUTEIILHO

<GauTCHO»
HaIpaBJICHU,

— JIOTYCKaeT HECYNIECTBEHHBIC OMMOKN M HETOYHOCTH;
— HCTIBITHIBACT 3aTPYAHEHUSI B MPAKTUUYECKOM NMPUMEHEHUU 3HAHUUN

— c1abo apryMeHTUPYET HayYHbIC MTOJIOKEHNS,;
— 3aTpyAHsieTcs B (OpMYIHMPOBAHUU BBIBOJIOB U 0000IIECHUT;
— YaCTUYHO BJIAJICET CUCTEMOM CITELIMAIIM3UPOBAHHBIX IOHITHH.

— 00y4aronuiics yCBOMJI TOJILKO OCHOBHOM IPOTPaMMHBIN MaTepHa,
II0 CYLIECTBY M3JIaraeT €ro, ONMUpasiCh Ha 3HAHUSA TOJBKO OCHOBHOMU

Marepuaia,

«HEYIOBJIETBOPUTEIIHHOY
«HE 3aYTCHOY

— He GOPMYJIUPYET BHIBOJAOB M 0000IIEHUH.

— oOydaromuiics He YCBOWJ 3HAYUTEIBHOM YacTH MPOTPAMMHOTO

— JIONyCKaeT CYLIECTBEHHbIE OIMMOKM U HETOYHOCTH MpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBACT TPYIHOCTH B MIPAKTUYECKOM TPUMEHEHUU 3HAHU;

— HEe MOKET apryMEHTHPOBATh HAYYHBIE TOJIOKECHUS;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne i/m [Tepedens BOmpocoB (3a1a4) Il 9K3aMeHa A
WHIUKATOpa
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kog
Ne n/nt [Tepeuens Bonpocos (3amau) 1t 3ayera / nud¢. 3auera
p p (3amay) 1 anpd WHIUKATOpa
ITosicHUTE MAEI0 HEYETKOrO JIOTUYECKOT O BBIBOJA 110 I1K-2.3.2
Mamaanu [IK-2.¥ .2
[1K-2.B.2

IlosicauTE MEXaHU3M pa3pcuiCHus KOH(i)J'II/IKTOB B
MPOAYKIIMOHHEBIX CUCTEMAX

HU3BECTHBI? HpI/IBeI[I/ITe IMIOCTAaHOBKM 3aJ1a4.

Kaxkue metoasl MaTeMaTuueckoro mojenupoBanus MC Bam

BGPOHTHOCTHHG MOACIH. O6nacTb MMPUMCHCHUS.

ynpomenus bC.

baiiecoBckas cets (BC). 3agaua oOyueHus napameTpoB
pacripenenenuil. TpakroBka ¢popmynsl baiieca. [lytu

omn6Oku. [Ipobrema nepeoOyueHusl.

OOyueHnne HeHpPOHHBIX ceTeil. O0yUeHHe ¢ yuuTeIeM.
Omnbka 00y4eHusi, aIropuT™M 0OpaTHOTO PaclpOCTPAHEHHS

oOydeHue

O6yuenue ¢ nonkpervieaneMm(RL). Mnen nonxona RL. Q-




[Tporpammusie cpencTBa pa3padotku MC

Kakue nporpammuble cpeicTBa MPUMEHSIOTCS ITPU PEIICHUN
3amay pa3padorku MC?

IIpuBenuTe npuMep CEMAHTUYECKOM CETH HEKOTOPOTO
o0beKTa

Kak pacnosnosxeHbl HEHPOHBI B HEHPOHHBIX CETAX MPSMOTO
pacmpocTpaHeHus?

OnwuiuTe TEXHOJIOTUI0 pa3paborku Heuetkoir DC B Matlab

OHI/IHII/ITG OCHOBHBEIC HpI/IHIII/IHBI MECTOOOJIOTUHU
BBIYMCIIMTEIIbHBIX SKCIIEPUMEHTOB Mpu pazpadotke C Ha
ocuose MHC

Onumure CYIICCTBYIOIUME MCTOABI MAIMHHOT'O O6y‘~I€HI/I$[

[Tepeuncnure 6MOTNOTEKH UCTIONIB3YEMBIE JUIS
(hopMHUPOBAHMS OKPYKEHUS C IIEJIbI0 PAOOTHI ¢ HEUPOHHBIMU
CEeTSIMU

Yro sBNISAETCS ANTOPUTMOM OOYYEHUS C OAKPEIICHUEM.
Kakoii cnenugukoii obnagaer 00ydeHue ¢ NoJKperieHueM

[lepeuncnure ocCHOBHbIE TPEOOBAHUS K MIPUKIIATHOTO
IPOrpaMMHOMY 00€CIIEYEeHHUI0, CIIOCOOCTBYIOIUMY
MOBBIIECHUIO 3PPEKTUBHOCTH pabOTOCIIOCOOHOCTH
JIOTHCTUYECKOH JIeITeIbHOCTH KOMIIAaHUU

Kakue nporpammubie nHCTpyMeHThI Moaenuposanus MHC B
matlab eI 3HaeTe?

[TosicuuTe CTPYKTYpy nporpammsl Ha si3bike VP

Ilosicaute CTPYKTYpPY XKXKypHaJia IIPOBCACHHNA KOMIIBIOTCPHBIX
MOACIIBHBIX SKCIICPUMEHTOB

Kakue 6nbmmoreku npu pazpadorke MC s si3p1ka Python
BAaM M3BECTHBI?

HazoBwute cymecTBytone OMOIMOTEKH IS peaTn3aiiiu
rI1yOOKMX HEMPOHHBIX CETei

Kakwue cymectBytoniye nporpaMMHble OUOINOTEKN U
MOJIEJIH, CO3JaHMsl POTPAMMHBIX pealln3aliii Ha OCHOBE
ITOPUTMOB O0YUYEHUS C MOAKPETSIEHUEM BaM U3BECTHBI.




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM J1s1 KypcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcoBOil paboThI

[TpumepHbIii IepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.
Ta6mmia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB
y Kon
Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJMKATOpa

Koptex <ckopocts, {Manas, HeOoIbIIast, cpeaHss, Beicokas}, [0,300], | T1IK-2.3.2

G, M>, rne G — nporneaypa nepedopa 351eMeHTOB 0a30BOr0 TEPM- [IK-2.V.2

MHOX€ECTBa, M— mponenypa 3KCIEPTHOrO OIIPOCa ABIISIETCS [1K-2.B.2

IPUMEPOM

Kak Oyner npencrasnena basa 3nanuii, eciau B kauecTBe criocoda
IpeICTaBICHNS 3HAaHUH OYyJIEeT MCIIOIb30BaThCS JIOTUKA MPEIUKATOB
IIEpBOro nopsiika?

UTto Takoe Kpocc-Baauaarus’?

MammnHaoe o6y4eHne — 31O ...

-110/pa3/ie] TEXHOJOTUI UCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4aroInui
MIOCTPOCHHUS aJITOPUTMOB JJISl YIIPABJICHUS MalTHHAMHU

-110/pa3/ie] TEXHOJOTUI UCKYCCTBEHHOTO MHTEIUIEKTA, N3Y4aroInui
YeJI0BEKO-MAIlIMHHOE B3aUMO/ICHCTBUE

-10/pa3/ie] TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4aroIui
MTOCTPOCHHUS aJITOPUTMOB, CIIOCOOHBIX 00yUJaThCS

-10/pa3/ie] TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIUIEKTA, N3Y4aroIIui
MPUHIIMIIBI pa3pab0TKU POOOTOTEXHUYECKUX CUCTEM

I'pagueHTHBIE METOABI — 3TO AITOPUTMBI:

-BBIYMCIICHUS IPOU3BOTHBIX

-reHepanuy n300pakeHui

-Knaccudukany n300pakeHu Ha OCHOBE UX IIBETOBBIX
XapaKTEPUCTUK

-HAX0KJICHUS JIOKATbHBIX MUHUMYMOB TU(depeHIpyeMon G yHKIMI

JIuHeltHast perpeccusi OTHOCUTCA K 3aJjauaMm:
-00y4YeHHs C yunuTeneM

-00ydeHus 0e3 yuuresns

-00y4YeHHs C MOAKPEINIEHUEM

st peanuzanmu Web-uaTepdeiico npunoxerunit M ucnons3yrorcs:

-Git
-Numba
-Dash
-Flask

[Ipu pemennu 3anau pazpadotku UC ncnons3ytot cienyroiiee
porpaMMHOE 00ecCIIeueHHUE:

K HEJO0CTaTKaM CEMaHTUYECKUX CETeil OTHOCATCS ..




B dewm 3akirodaercst pojib CBEPTOYHBIX CI0EB?

Ha xakux moaxogax 0a3upyroTcss METOIbI CTPYKTYPHU3AIIHH,
dhopmam3aiuy 1 paboThl ¢ HETOYHBIMHA HEOIIPEACIICHHBIMU 3HAHUSIMU
U JaHHBIMU?

Kak Ha3bIBaeTCs CTATHCTUYECKAs B3aMMOCBSI3b HECKOJIBKUX
CIIy4alHbIX BEJIMYUH?

bubnuoTeka ucnonab3yeTcs A padoThl ¢ TabIuIaMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnuoTeka ucnonap3yeTcs Ay padoThl ¢ rpaduKaMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kakas 6ubnuoreka ucnomab3yercs sl paboThl ¢ MACCHBAMU JIaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubinoreka 1 CHMBOJIBHBIX M TEH30PHBIX BhIUKCIIeHui B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nn IlepeueHb KOHTPOJIBHBIX PabOT
He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronmxcs
I'VAIL

11. MeToauueckue yka3aHus sl 00ydaroImuXCcs 0 OCBOCHHIO JUCITUTITHHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
ri1yOOKO€ U ICHOE M3JI0)KeHUe yueOHoro Marepuana. HazHaueHne COBpeMEeHHOM JIEKIIMU B paMKax
JUCHUIINIMHBI HE B TOM, YTOOBI IMOJIYYUTH BCHO I/IH(bepMaI_[I/IIO II0 TeME€, a B OCBOCHHHU
dbyHIaMEHTAIBHBIX Mpo0OJIeM IUCHHIUIMHBI, METOJOB HAy4YHOTO [IO3HAHHUS, HOBEHIINX



JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIeKIHs pacKpblBaeT MOHATUMHBIN armapaT
KOHKpPETHOW oOjacTu 3HaHWS, €€ MPOOJEMBI, JaeT IEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCHUIUIMHAMU.

[LmanupyeMbie pe3yJabTaThl IIPH OCBOSHHH 00 YYAIONIMMICS JICKIHOHHOI0 MaTepHaa .

— MOJIy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
OIIPEENAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIyYEHHE OIbITa TBOPUECKON pabOThl COBMECTHO C MPEIOaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpeAMETy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIIICHUS.

— TIOSIBIICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHOW paOOTHI,

— TMOJIy4eHHUE 3HaHUM O COBPEMEHHOM YPOBHE PA3BUTHUS HAYKU M TEXHUKHU U O IPOTHO3E
WX Pa3BUTHUS HA OMVHKANUIITNE TOJIBI;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIO’KEHUS, TPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHBIX (HOPMYIUPOBKAX);

— TIOMy4YeHHE TOYHOTO TOHUMAHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSTHH.

JleKMoHHBIA ~MaTepuall MOXKET COMPOBOXKIATHCSA JEMOHCTpalMed CclaiioB U
WCIIOJIb30BAHUEM pPa3[laTOYHOr0 Marepuana Ipyh TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHK 110 TUCHIUTLINHE.

11.2. Meroanueckue ykazaHus AJsl 00y4daroluxcs M0 Y4acTHUIO B CEMUHapax

OCHOBHOU TENBIO [T 00YYArOMIETOCs SBJISICTCS CUCTEMATH3aIus U 0000IeHNe 3HAHUH
o u3yyaeMoil Teme, paszzueny, (GopMHpPOBaHWUE YMEHHs padoOTaTh C JIOMOJHUTEILHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABJIATh M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTHPOBATH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOK TOYKY 3peHHS M T.I. B CcOOTBeTCTBMU ¢ Beaylel
JIMJIAaKTUYECKOM IIEJIbI0 COJCPIKaHUEM CEMUHAPCKUX 3aHATUH SIBIISIOTCS Y3JIOBBIE, HamOoee
TPYIAHBIC JUIS TIOHUMAHHS W YCBOCHHSI TEMBI, pa3leibl TUCHUIUIMHBL Crenudukoi TaHHOU
(dbopMBbI 3aHATUH ABISETCS COBMECTHas paboTa MpernojaBaTelis U 00yJyaronierocs: Hajl perieHneM
MOCTABJICHHOW TMPOOJEeMBI, a TOWCK BEPHOTO OTBETa CTPOWTCS HA OCHOBE YepEIOBaHUS
WHAWBUAYAIbHON M KOJUIEKTUBHOMN JESITETbHOCTH.

[Tpu MOATOTOBKE K CEMUHAPCKOMY 3aHSATHIO TI0 TEME MPOCTYIIaHHOW JIEKITUA HEOOX 0TUMO
03HAKOMUTHCS C TUIAHOM €ro MPOBEIEHUs, C TUTEPATypOi U HAYYHBIMU MyOIUKALUAMHU 110 TEME
ceMUHapa.

11.3. Meroauueckue ykazaHHs sl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIIoYaroniascs B BBIOJTHEHUN 00y4YaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKOM J€SITEIbHOCTH.

[enbio MpakTUYECKOT0 3aHITUS Ul 00y4aloLIEerocs sIBsieTcs NPUBUTHE 00ydaromuMces
YMEHMM U HaBBIKOB MPAKTUYECKOM JEATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[1nanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIIupeHHe M JeTalu3alis 3HaHWA MpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH U METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCIUIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TONYYEHHBIX 3HAHMHA Ui
BBITIOJIHEHMS 3a/1aHUM;



— ofecrieueHne parMOHAIBLHOTO COYETAaHUs KOJUICKTUBHOW W WHAMBHIYAITBHOU (Gopm
00yJeHUsI.

[IpakTrueckue pabOTHI MPECTABICHBI B METOAUYECKUX YKa3aHUAX B cucteme LMS I'YAIIL.
OO6mas 9actb pabOThI JUISI BCEX CTYJACHTOB T'PYIIBI BBITIOJHSETCS B JHUCIUICHHOM KIlacce.
Otuer odopmisercs U 3arpykaercs B JUYHBIA KaOMHET CTyJeHTa OT4YeT MO0
WHUBUIyaIbHOMY BapUaHTy

11.4. Metoauyeckue yka3zaHus 111 00 yJarOIIMXCsI TIO BBITIOJHEHHUIO 1a00paTOPHBIX paboT
B xone BbimosiHeHHs J1TaOOPAaTOPHBIX PabOT OOYyYAIOUIMICA NTOJHKEH YIIIyOWTh M 3aKpelHThb
3HaHUs, IPAKTUYECKUE HaBBIKU, OBJIAJIETh COBPEMEHHON METOJUKONW U TEXHUKOH KCIIEpUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPUCTUKOW oOydaromerocs. BoimomHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACUETHO-aHAINTHYECKOM
4acTeH U KOHTPOJBHBIX MEPOIPUITHIA.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— IpuUoOpeTeHHE HaBBIKOB HCCIIEA0BaHUs IPOLIECCOB, ABIEHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPETHUYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 H3y4aeMOW AUCIUILINHE;

— TpuOOpETEHHE HABBIKOB CAMOCTOSATEIIBHON pabOTHI ¢ JIA0OPATOPHBIM 000PYIOBAHUEM
U pudopamu.

3ajlaHue U TpeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Jlabopamoproe 3ansmue — 00Ha U3 OCHOBHBIX (POPM Opeanuzayuu y4ebHo2o npoyecca,
HANpAsNieHHas HA MEOpPYecKoe YCBOEHUEe MeOPemuieckux O0CHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABIKOG UCCAeO08AHUSL NyMeM NOCMAHO8KU, NPO6edeHUs, 00pabomxu
U npedcmasieHusi pe3yibmamos 3KCHePUMEHMA HA OCHO8e NPAKMUYECKO20 UCNOIb3068AHUS
PA3IUYHBIX  Cpeocms  (HAOM00eHUs, U3MepeHUs, KOHMPOJIS, BbIYUCTUMENbHOU MeXHUKU),
npuobpemerus HagblKO8 ONbIMA MEOPUECKOU OesIMeNIbHOCMU.

Lenv nabopamoproeo 3auamust — NPAKMUYECKoe 0C8OEHUe CIMYOEHMAMU COOEPICAHUSL U
Memooono2ul U3y4aemol OUCYUNIUHBL NPU UCHOIb308AHUU CNEYUATbHBIX CPEOCMS.

OchosHblMU 3a0auamu 1aOOPAMOPHBIX 3AHAMUL AGIAIOMCS: - NPpUobpemeHue onvima
peutenust yueOHO- UCCcIe008amebCKuX U PedibHbIX NPAKMUYECKUX 3a0a4 HA OCHOBE U3YUEeHHO20
MeopemuyecKo2o Mamepuald, - npuobpemenue onvlma npoeedeHUs: SIKCNePUMeHMdA, - 061A0eHUe
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUSL 8 COOMBENMCMEYIOuetl OMpPAciu HAYKU, MeXHUKU U
MexXHoNo2UY, - NpuodpemeHue YMeHull U HABbIKO8 IKCNIYamayuu MexHUYecKux cpeocms u
0bopyoosanus; - popmuposanue ymeHul 00pabomku pe3yibmamos npo8eeHHbIX UCCIe008AHUL;
-aHanu3 U 00CysdcoeHue NOLYYEHHbIX Pe3yaIbmamos U GopmMyIuposanue 8bl80008; - 8blpadoOmMKa
CHOCOOHOCMU I02UYECK020 OCMbICICHUSL CAMOCMOSMENLHO NOJIYYEHHbIX 3HAHUL, - obecneueHue
PAYUOHATILHO20 COYEMAaHUsL KOLIEKMUBHOU U UHOUBUOYATLHOU (hOpMOUL OYUEeHUs.

OcHogubiMu  YHKYUsSMU 1AOOPAMOPHLIX 3AHAMUL AGTAIOMCS. - NO3HABAMENbHAA,
Pa3susaowasl;, 60CNUMAmMenbHas.

Ilo xapaxmepy 6bINOIHAEMbIX CMYOEHMAMU 3A0AHUL  1aOOPAmMopHble  3aAHAMUSL
noOpPa30eNsOMCsL:

- HQ O3HAKOMUMEbHbLE, NPOBOOUMbLE C YEIbIO 3AKPEeNIeHUs U KOHKPEeMU3AYUU U3y4eHH020
MeopemuyecKo20 Mamepuand, - aHaiumudeckue, cmasiawue ceoelli yeiblo Noy4eHue HO80U
unghopmayuu Ha 0CHO8e HOPMATUZ0BAHHBIX MEMOO08, - MBOPYECKUe, CEA3AHHbIE C NOLYYeHUeM
HOB0U UHGOPMAYUU NYMeM CAMOCIOSMENbHO bIOPAHHBIX HOOX0008 K PEUeHUIO 30aH.




Dopmbl  opeanuzayuu 1a60PAMOPHLIX 3AHAMUL ONPEOeNAIOMC 8 COOMBEMCMEUU CO
cneyugpuueckumu  0COOEHHOCMAMU  YYEOHOU  OUCYUNIUHBL, YelaMU O0OYYeHUus U Mocym
npeocmaenams  CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpogedeHuUe
IKCHEPUMEHMA; 3aHAMUSL O MOOETUPOBAHUIO PEdlibHbIX 3a0aU; - Uepo8oe NPOeKMuposanue; -
8ble30Hble 3aHAmusl (Ha NPou3Bo0CmMe0, 8 OP2aHUu3ayuu cgepuvl yciye, yupejicoenus u op.); -
3aHAMUSA-KOHKYPCbl.  Memoouxa 3aumsamus Mmodcem OblMb  PA3IUYHOL,  BANCHO, 4MOObl
odocmueanacy oowas OuOaKmu4eckas yebv.

Jlabopamopnvie 3ausimus NPo60OSIMCs NOCAe YMeHUsl JeKYull, Oaouwux meopemuieckue
OCHOBbI OJi51 UX BbINONIHEHUA. [JONYCKaemcs 8blNOIHeHUe 1a00PAMOPHBIX 3AHAMUL 00 NPOUMEHUs
JeKYUtl ¢ Yeuvro obNecuenus UsyyeHus meopemuyecKkoe0 Mamepuala npu HAIYuu OnUCaHuil
pabom, GKIIOUAOWUX HEODXOOUMble MeopemudecKue C8e0eHUsl Ul CCbLIKU HA KOHKpemHbvle
YueOHvle U30aHus, cooepicawjue dSmu Cc8e0eHuUsl.

Ocnoganuem 0711 nposedenuss 1aO0pPaAMOPHbIX 3AHAMUL NO OUCYUNTUHE SGIAIOMCI: -
npocpamma yueoHou OUCYUNIUHBL, - PACNUCAHUE Y4eOHbIX 3aHAMUIL.

Jlabopamopnvle 3anHAmMUA 00IHCHBI NPOBOOUMBCS 8 CNEYUATUZUPOBAHHBIX 1AOOPAMOPUSIX,
COOMBEMCMBYIOUUX  CAHUMAPHO-CUSUCHUYECKUM HOPMAM, mMpebo8aHusim 6e30nacHocmu  u
MexXHUYeCcKoU scmemuxe.

Konuuecmso o6opyoosanmnvix 1a60pamopusix mecm OO0JHCHO Oblmb HE0OX0OUMBIM 0.5
0oCmudiceHUusi NOCMABIeHHbIX Yyeael 00yYyeHus u 00CMamoyHuIM Ol 0OecneyeHus 00yuaemvlm
YC08uUll KoMpopmuocmu.

Bo epems nabopamopmuwix 3amusamuii 00IAHCHBL COOMO0AMbC NOPAOOK U OUCYUNIUHA 8
coomeememaul ¢ NPAsUIAMU NOJb3068AHUSL OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCMBOBAMb COBPEMEHHOMY VYPOBHIO
npo6edeHUst IKCNePUMEHMA 8 OAHHOU OMPACTU HAYKU U MEXHUKU.

Jlabopamopnvie 3amamus  O00ndHCHbL ObiMb 0becneyeHvl 8 O00CMAMOYHOM 0bveme
HeOOX00UMbIMU — MEMOOUYECKUMU — MAMepUuaiamu,  SKIOYAWUMY 8  cebs  KOMNIIeKm
MemoouyecKux YKazanuil K Yyukiy 1abopamopuvix pabom no 0anHou oucyuniune. Memoouyeckue
VKA3aHus K 1a00pamopHotl pabome cLysicam pyKo8ooCmeom 0 npenooasameinetl U CImyo0eHmos.

Ionnomouuss u omeemcmeeHHOCMb  NPOPeccopcKo-Npenodasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3YEemcsl 1ab0paAmopHoe 3aHsimue:

3asedyrowuii kagedpoii Hecem omeemcmeeHHOCMb 3a Haodledxcaujee QYHKYUOHUPOBAHUe
Jnabopamopuu u Kaopogoe obecneuerue 1ab0pamopPHuIX 3AHAMULL.

IIpenooasamensv, KOmopomy HOPYHeHO NposedeHue YUKIa J1aO0pamopHbiX 3aHAMull,
Hecem OmMEemcmeeHHOCMb 3d CBOEBPEMEHHYI0 N00AY)y 3ds60K HA MAMEPUAIbHOE U KAOPOBOe
obecneyeHue 3aHAMUL, A MAK’Ce 34 OPLAHUAYUIO VKA3AHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanusMu  OelUCmeyIouWux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCL K COOEPIHCAHUIO
3AHAMUL U MemOoOUKe uUx npoeedeHusl.

Ilpenooasamensy umeem npaso onpeoderamv cooepiicanue 1aOOpPaAmopHuIX pabom,
8b10UPaAMb Memoobl U CPEeOCMB8Aa NPOBedeHUs 1aDOPAMOPHBIX UCCAe008AHUN, HAUOOLee NOTHO
omeeyarowjue ux 0CoOeHHOCMAM U 0becneuusaroujie 8biCOKoe Kaiecmao yuedno2o npoyeccd.

Ilpenooasamenv  gopmupyem pyodedxcHvie U UM0O206vle pe3yibmamovl (petimuHeu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AO60PAMOPHLIX pabom.

Ilpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIYOEHMA.

Ha nabopamopHnom 3anamuu cmyoenm umeem npaso 3a0asame npenooasamento u (Uau)
3asedyrowemy 1abopamopuetl ONPOCbl N0 COOEPHCAHUIO U MeMOOUKe GbINOIHEHUs. pabombl U
mpebosams omeema no cyuwjecmsy oopawenus. Omeem npenooagamelis 00dceH obecneuusams
8bINOIHEHUE CIMYOEHMOM pabombl 6 MeyeHue 3aHAmus 8 NOJIHOM 00beme U ¢ HAOAeHCAUUM
KAuecmeoM, 02080PEHHbIM 8 MEMOOUUECKUX YKA3AHUAX NO NPOGEOEHUI0 1aD0OpamopHuIX pabom.

Cmyoenm umeem npaso Ha 6vlNOIHeHUe 1aO0pamopHol pabomvl NO OPUSUHATLHOU
MemoouKe ¢ coziacus npenooasamens u noo e20 HAO30pOM - npu 6e3YClL08HOM COONOOeHUU
mpebosaHuti 6e30nacHOCmu.



Cmyoenm umeem npaso BbINOIHUMb AAOOPAMOPHYIO pAOOMY, NPONYWEHHVIO NO
V8AJNCUMENbHOLU NPUYUHE, 8 HACHL, CO2NACOBAHHbIE C NPEN0OABaAmeeM.

Cmyoenm o00sa3an npubvimv Ha 1aOOpPAMOPHOE 3aHAMUE B08PeMs, VCMAHOBIEHHOE
pacnucaruem, u ¢ Heobxooumou npedsapumenbHol nodecomoskou. K evinoninenuro nabopamoproti
pabomsi QONYCKAIOMCs CmMyOeHmyl, NOOmMEepousuiue 20MoBHOCMb 8 00veme mpebosaHull,
CO0EPHCAWUXCS 8 MEMOOUHECKUX VKA3AHUAX K 1aOOpamopHol pabome u (Uiu) 6 YCMHBIX
npeosapumenbHulX YKA3anuax npenooaeamens. Jlabopamopnoe 3aumamue cocmoum —u3
CLe0YIOWUX IIEMEHMO8: B600HASL YACb, OCHOBHASL U 3AKIIOYUMETbHASL.

Bsoonas uacmuv obecneuusaem no02omosKy cmyoeHmos K 6blNOJIHEHUIO 3a0aHULL pabOmbl.
B ee cocmas eéxoosam: - gopmyrupoexka memvl, yeau u 3a0ay 3aHsAmMusi, 0OOCHOBAHUE €20
HAYUMOCIU 8 NPOPECCUOHANLHOU NOO20MOBKe CMYOEHMO8; - U3N0NCEHUE MeopemuiecKux
OCHO8 pabomvl,; -XapaKmepucmuKa cocmasa u 0cobenHocmetl 3a0anutl pabomuol U 0OvACHEHUE
Memo008 (cnoco608, npuemos) ux 6blNOIHEHUs, - XAPAKMePUCMUKA mpebosanutl K pe3yibmamy
pabomol; - UHCMPYKMAIC NO MeXHUKe O6e30nacHOCmu npu SKCRIYAMayuu mexHuieckux cpeocms;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOJIHAMb 3A0AHUSL pabomul, - VKA3AHUA NO
CAMOKOHMPOTIIO Pe3YiIbmamos blNOJHEHUsI 3A0AHULL CHYOeHMAMU.

OchosHas yacme 6KIOYaem npoyecc 8bINOIHeHUs 1a00pamopHol pabomel, oopmieHue
omyema u e2o sawumy. OHa ModHcem COnpo8oI’HcOAmMvbCs OONOTHUMENbHBIMU PA3bACHEHUSMU NO
X00y pabomul, ycmpaneHuem mpyoOHOCmell npu ee 8bINOJIHeHUU, MEKYWUM KOHMPOJIeM U OYeHKOU
Pe3YIbmMamos OmoeibHbIX CYOeHMO08, OMEEmMamu Ha 60NPOCLL CMYOeHmo8. Bozmooicno npobroe
8bINOJIHEHUE 3A0aHUs(ULl) NOO PYKOBOOCMBOM NPenooasameis.

3axnouumensvrasn yacmos cooepaicum: - noosedeHue oouUx Umo208 3aHsAmus, - OYeHKy
pe3yrbmamos pabomuvl 0OmMOenbHbIX CMYOEHMOs, - OMeembl Ha BONPOCHl CIMYOEHMO8, - 8bLOAYY
PEKOMEHOayull o YCMPAaHeHuio npobelos 8 cucmeme 3HAHUNL U YMEHUU CHMYOeHmos, No
VAYUUWEHUIO pe3yTbmamos pabomul, - cOOp OmMuemos8 CmyoeHmos 0. NPOGepKU, U3N0NHCEHUe
Cc8e0eHUll, KAcarouuxcs n0020Mo8KU K 8bINOJHEHUIO clledyiouell pabomeoi.

Beoonas u 3axntouumenvras yacmu 1a60pamopHo20 3aHAMuUsL NPOBOOAMCS (PPOHMATLHO.
OcHogHas yacms Modcem 8bINOIHAMbCA UHOUBUOYANbHO UNU KOJIEKMUBHO (8 3a8UCUMOCMU OM
Gopmbl opeanuzayuu 3aHAMUSL).

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe

B xo00e nabopamopnuvix 3anamuii cmyoenmol 6e0ym HeoOXo0uMble 3anucu, coCmasisaom
(no mpebosanuio npenodasameis) umo2o8ulil nucbmennwlili omuem. Ha nepsom 3ansmuu yuxia
J1abopamopHeix pabom npenoodasameinb O0IHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCABIEHUIO
u ogopmnenuro omuemosg ¢ yeavlo obecneuenus eounoodpaszus. B zasucumocmu om
ocobeHHoCcmell Yukia 1aO0pamopHblX 3AHAMUL OMYem COCMABIAeMcs KA#CObIM CHYOeHmoMm
UHOUBUOYATILHO, TUOO 00WULL omyem - NOO2PYNNOU U3 2-3 CMy0eHmos.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Ilo oxonyanuu nabopamopHou pabdomvl CmMyOeHmvl 0053aHbL NPeOCmasums Oomyem
npenooasamento 0. NPosepKu ¢ nociedyoujell 3awumotl. Ilo coenacosanuto ¢ npenooagamenem
oonyckaemcs npeocmasienue K 3awume omuema o J1a60pamopHol pabome 60 8pems
crnedyroweco 1abopamopHo20 3amsAmus UlU 8 UHOUBUOYATbHLIE CPOKU, 02080PEHHble C
npenooasamenem. /[onyckaemcs no co2iaco8anuio ¢ npenooasamenem npeocmasiams Omyem o
1abopamopHotl pabome 8 IeKMPOHHOM 8ude. B konye nabopamoproco 3ansamus npenooasameins
oyeHugaem pabomy cmyoenma nymem npogepKu omuema u (Uiu) e2o 3auumol (cobece008aHus).

Cmyoenm Hecem omeemcmeeHHOCb:

- 3a nponyck 1a60pamopHoO20 3aHAMUA NO HEYBAHCUMENbHOU NPUUUHE,

- Heno020moBeHHOCMb K 1a00pamopHou pabome;

- Hec80e8peMeHHYI0 cOayy omuemos o 1abopamopHoll pabome U ux 3aujumy;

- nOpYY UMYWEeCmaa U HaHeCeHue MamepuaibHo2o ywepoa rabopamopuu

Kpumepusamu oyenxu codepicanus 1a60pamopro2o 3ausamus AGNAI0MCA.

- coomeemcmeue memvl U COOEPAHCAHUS 3AHAMUS  NPocpaAMMeE  OUCYUNTUHDI,
memamuyecKkomy




- YemKoCmy, ACHOCMb Yeau U 3a0ay 3aHAmusl;

- Op2eaHu4ecKoe eOUHCmeo meopuu U NPAKMUKY NPU petueHuu KOHKpemHulx 3a0a4;

- MOYHOCMb U OOCMOBEPHOCHb NPUBEOEHHOU UHPOpMAYUU;

- ompasiceHue co8PeMeHH020 YPOBHA pa38uUmusl HAyKU, NPOU3800CmMad, MexHuKu,

- npogheccuonanbHan HanPasIeHHOCMyb 3aHAMUSL,

- CO2NACOBAHHOCMb  3A0AHULL C COOepuCanuem opyeux @Gopm ayoumopHou u
camocmosamenbHol pabomul CMyOeHmos,

- peanuzayus 6Hympu npeoMemHubLX U MedlC NPeOMemHbIX cés3ell

MeTtoanyeckre yKkazaHus 1o MPOXOXKACHUIO J1a00paTOpHbIX paboT UMEIOTCS B U3JaHHOM
BHJIC, a TakKKe B BHIE OJEKTPOHHBIX pecypcoB OuOmmorekn ['YAIIL, cucremsr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroauveckue yKa3aHus sl 00YYaIONIMXCS 110 MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOJIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcs 1Mo 3a09HOM (hopMe OOYYCHHs, CaMOCTOsATEIbHAas padoTa MOXKET
BKJI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOMHEHHSI CaMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpYyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE TIO3BOJISIET MM Pa3BUBATh YMEHHS U
HaBbIKM B YCBOCHHM H CHUCTEMaTU3alluU HpI/I06p€TaCMI)IX 3HaHHfI, O6GCHG‘-H/IB3.€T BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYECHHsI, MOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILTNHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

CamocTtosiTebHas paboTa CTYJACHTAMH BBIOJNHSICTCS C HCIOJIB30BAHUEM TNPE3CHTAMH K
JIEKIUSAM, METOANYECKHX nocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yueOHUKOB cTHCKa JUTEPATypPhl, PECYPCOB
HHTepHeT JaHHOTO MOTYIsS

11.6. Meroauueckue ykazaHus A OOy4alOUIUXCS MO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4JaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS X0Jla OCBOCHUS
JACITUIIIHHEL.

11.7. Meroandeckue yka3aHUs UIsI 00YUJaAIOMUXCS IO TPOXOXKICHUIO MMPOMEKYTOTHOU
aTTeCTalUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpUBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO mucHuminHe. OHa BKIIOYAeT B
ceost:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOIYYEHHBIX 00yYaIOUMCS B IIPOLIECCE U3YUCHHUS
BCEU JUCIUIUTMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TTPUMEHSITh
UX JJI1 pelIeHus MPaKTUYECKUX 3a/lady. OK3aMEH, Kak IMpaBUjo, MPOBOAMUTCS B MEPHOJ
HK3aMEHALIMOHHOW CECCUU U 3aBeplLIaeTcs aTTeCTAllMOHHON OIIEHKOW «OTIUYHO», «XOPOILIOY,
«YJOBJIETBOPUTEILHO», «HEYIOBJIECTBOPUTEIILHO.



— 3aueT — 3To (hopMa OLIEHKU 3HAHUH, MMOJYUYECHHBIX OOYYAIOUIMMCS B XOJ€ M3yYCHUS
y4eOHOH AMCIMILIMHBI B [IEJIOM WJIM IPOMEXYTOYHAas (110 OKOHYAHUM CEMECTpa) OLleHKa 3HAHUH
00y4aromuMcs IO OTAENBHBIM pa3fiesiaM JAUCHUILTUHBI ¢ aTTECTAllMOHHON OLIEHKOH «3a4TEeHO»
WU «HE 3a4TCHOY.

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3TO (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs PU U3YYE€HUHU TUCHUIUIMHBI, TIPU BBIIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEJOBATEIBCKUX PAa0OT M MPOXOXKICHUN MPAKTHUK C aTTECTAIIMOHHOW OLIEHKON
COTIIUYIHOY, «XOPOILOY, KyJOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEIHLHOY.

Cucmema oyenok npu nposeOeHUU NPOMEeICYMOYHOU ammecmayuy OCyWecmeisiemcs 6

coomeemcmeuu ¢ mpebosanuamu Ilonoscenuii «O mexkywem KOHmMpore YcnesaemMocmu u
npomexcymounoi ammecmayuu cmyoenmos I'VAII, obyuarowuxca no npocpammul 6vicuie2o
obpazosanusy u «O MOOYIbHO-PEUMUH2080L CUCmeMe OYeHKU Kadecmeda YueOHOU pabomvl
cmyoenmos 6 I'VAII».

Ilpomesicymounas ammecmayusi RpO8OOUMCsl OJis OYEHUBAHUSL NPOMEINCYMOYUHBIX PEe3YIbIMaAmos
00yyYeHust 8 mom cayuae, Koe0a OUCYUNIUHA U3VHAENC HECKOIbKO NepUuo0os o0yueHus, u npu
9MOM ee U3yueHue He 3a6epuleHo, U YueOHblll NIaH 00pa308amelbHOl NPOSPAMMbL, GKIIOUAIOWULL
OaHHYI0  OUCYUNIUHY,  HPeOyCMampusaem NpoBeOeHUue  HEeCKONbKUX — NPOMENCYMOUHbIX
ammecmayuil.

Ilpomesxcymounas ammecmayusi npOBOOUMCA Ol OYEHUBAHUSL OKOHYAMENbHBIX pPe3Ylbmamos
00yYeHUss 8 MOM Clyuae, K020d uzyueHue OUCYUNIUHbL 3A6ePULEHO, U OKOHYAMENbHAS OYeHKA No
OUCYUNIUHE BLICIAGIACMC 8 KOHYe u3yuenus oucyuniumvl. OKOHUamMenbHas OYeHKd No
OUCYUNTUHE PACCYUMDBLBAENICSL KAK OYEHKA NOCTIeOHe20 CeMecmpa U YKA3bl8aemcst 8 NPULONCEHUU
K 00KyMeHmy 06 00pazo8anuu u o Keaniugurayuu.

Ilpu peanuzayuu mooyneti 0onyckaemcs. ammecmayusi no Mooyio 8 yeiom (be3 niaHupoBanus.
KaKou-1ubo Gopmvl npomMexiCymoyHou ammecmayuu O0as Kaxrcoo20 KOMNOHEHmMA MOoOyis
OMOENIbHO) CO2NACHO YUeOHOMY NIAH).

Pe3ynomamoi  npomescymounoti ammecmayuu 00V4AOWUXCA, A MAKHCEe NPeONONHCEHUs. NO
NOBLIUEHUIO KAYeCMBA UX HOO20MOBKU BbIHOCAMCSA HA 00CYHCOeHUe 3acedanuti Kageop,
cosewjanuti 0eKkanos, YueHvlx cosemos Gakyromemos, @uiuanog u Yuenmoco coeema
YHUBepcumema.

Heyoosnemeopumenvhvie pe3yiomamvl HPOMENCYMOUHOU ammecmayuu 00yuaoue2ocs no
OOHOU  UMU HECKONbKUM —OUCYUNIUHAM  (MOOVIAM, NPAKMUKAM) UIU  HEeNnpoXodcoeHue
NPOMENCYMOUHOU —ammecmayuu  (Hesi6Ka) npu  OMCYMCMEUU  YBANCUMETbHbIX — NPUYUH
NPUSHATOMCA AKAOEMUYUECKOU 3A00JIHCEHHOCIBIO.

IlocnedosamenbHOCHb NPOBEOEHUS NPOMENCYMOUHOU AMMECAYUU.!

e [IpernonaBaTens He MEHEE YeM 3a TPHU JIHSA JI0 MIPOBEAECHUS MPOMEKYTOUHOMN aTTecTalllu
uH(popMUpyeT 00y4YaIOIIUXCS O CIOCO0Ee MPOBEACHHS MPOMEKYTOUHOW aTTecTaluu (K
NpUMEpPy, CCHUIKY Ha OHJIAWH-KOH()EPEeHIMI0 Ui TPOBEACHUS MPOMEKYTOUHOM
aTTecTanuy 00yJaroIuXxcs), Ha3HaYCHNE ayIUTOPHH.

o [lIpenonaBatens 3apaHee 3arpykaeT BapUAHTHI 3aJJaHUH JIJIS TPYIIBI B TUYHBIE KAOMHETHI
(pro.guap.ru)

e [lpemonaBaTenb, UCHONb3Yysd OSK3aMEHAIMOHHBIE OWJIETHI, MPOBOJUT ATTECTAIMIO
o0OyJarmuxcs

e [IpenonaBaTtens GOpMHUPYET UTOTOBBIE PE3YJILTATHI IPOMEKYTOUHON aTTEeCTALUH.

e PesymbTaThl aBTOMAaTHYECKH TIEPEHOCITCS B BEIOMOCTh U 3a4ETHYIO KHHXKKY
oOyuJatorerocs.



e (OOyuaromuiicsi 3HaKOMUTCS C BRICTABJICHHOH OIEHKOH B 3a4€THOM KHIDKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

[lata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHMSA

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit






