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AHHOTaUs

Jucuunnuna «VHTemeKkTyallbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJTOTOBKHU/
cnenuanbHoctu 25.05.02 «TexHuyeckas 3KCIUTyaTalds M BOCCTAaHOBJICHHE SJIEKTPOCHUCTEM U
MUJIOTAXKHO-HABUTAIIMOHHBIX KOMIUIEKCOB OOEBBIX JIETATEIBHBIX allapaToB » HANpPaBICHHOCTH
«TexHuyeckass SKCIUTyaTallus M PEMOHT aBUAIMOHHBIX JJEKTPOCUCTEM U MHUJIOTaXHO-
HaBUTAIIMOHHBIX KOMIUIEKCOBY. Juctmmiunna peanusyercs kadeapoit «Nel2y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPa0aThIBATh CTPATETHIO ACHCTBUI

Conepxkanue AUCIUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C COBPEMEHHBIMHU
TEHACHIMUSMHU U TEPCHEKTUBAMU Pa3BUTHS METOJIOB MCKYCCTBEHHOTO WHTEIUIEKTa, MOJACISIMU
NPEACTABICHUS 3HAHWM, METOJAbl OMNEPUPOBAHUS HMMH, C METOJAMHU PEIICHUS CIIOKHBIX
TpyaHoOpMaTu3yeMbIX 3a/ad, CO CTPYKTYpOl M MpUHIUINAMHU PabOThl SKCHEPTHBIX CHCTEM
(OC), HEUPOHHBIMU CETSIMHU, METOJIAMH MAITUHHOTO O0YUICHHSI.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro TpoIecca: JICKIUHU, JIA0OpaTOPHBIC pPadOThI, MPAKTHUYECKUE 3aHITHS, CEMHHAPBI,
camocTosTelbHas paboTa 00yJaroerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sIBIISIETCS TIOMyYEHUE HABBIKOB, HEOOXOJMMBIX JUIS y4YacTHsSl B IPOEKTAX CO3JaHUs
uHTeUIeKTyalbHbIX cucteM (MC).

1.2. JlucuumiuHa  BXOOUT B  COCTaB  dYacTd, (HOpMHUPYyEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (nayee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3y4eHUs NUCHUILIAHBI O0YYAIOMIUICS JODKEH 00JIaaTh CIEAYIOIIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus Konun
Koz v HanMeHoBaHKe WHIUKATOPA JOCTHKEHUS
(rpymma) HaWMCHOBaHHE
KOMITETCHIIH
KOMITCTCHITHT KOMIICTCHITUHU
VYK-1.3.3 31ath 1M poBbIE PECYPCHI, HHCTPYMEHTHI U
YK-1 Cnocoben wacpp PECYPERL, Py
CEPBHUCHI JIJISl pEIICHUS 3a/1a4/TIpo0IeM
OCYILIECTBISTh .
. npoecCuOHANBEHOM e TeNIbHOCTH
KPUTUYECKHUI aHAIIN3
I VYK-1.Y.2 ymeTs BoclipuHUMaTh, aHAIU3UPOBATh,
YHuBepcanbHbIe P COXpaHATh U NepenaBaTh NHPOPMAIUIO C

CUTYyallil Ha OCHOBE
KOMIIETCHIIUHU HCIIOJIb30BaHNEM ITU(PPOBBIX CPEIICTB

CHUCTEMHOTO
VK-1.B.2 Bi1ageTs HaBBIKAMH UCHOJIB30BaHUSI
moaxona,
JITOPUTMOB U IIU(PPOBBIX CPEJICTB,

BbIpaOaTHIBAThH
o . | MpeIHa3HaYeHHBIX I aHaIu3a nHpopManuu u
CTpaTEruIo ICUCTBUI
JAHHBIX

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:
- «BBICIIIASI MATEMATUKAY, - KAHPOPMATHKAY,
3HaHUs, TIOJYYCHHBICE TMPU HW3YYEHWH Marepuaia JJaHHOW JUCUUIUIMHBI, HWMEIT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U MOT'YT UCIIOJIB30BaThCs MPU U3YYEHUU IPYTUX AUCLUHUILINH,
CBSI3aHHBIX C CO3/IaHMEM aBTOMATHU3UPOBAHHBIX CUCTEM 00pabOTKH MHGOPMAIINH U YITPaBICHUSI.

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
JlanHbple 00 o01eM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOM
paboTHI 110 AUCUHUIUIMHE (M paclpeieseHHe 3TOM TPYI0EMKOCTH M0 CEMECTpaM) NMPEACTaBIEHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemkocTs o
Bun yaeOHO# paboThI Bcero ceMecTpam
No6
1 2 3

Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu
Ayoumopnule 3anamus, BCEro vac. 51 51
B TOM YHCJIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3asstus  (I13), 17 17




(dac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3ayer, Tndd

mudd. 3auger, sx3amed (3auer, Judd. 3aq, ' Hudd. 3au.
K3 %) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpezenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazpgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pa3aensl, TEMBI TUCIUITLIMHEI Jexunn | 113 (C3) P KII CPC
’ (dac) (uac) (dac) (gac) (gac)
Cemectp 6

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

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIOYaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

oOydJarlolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep .
HazBanwne u COACPIKAHUC Pa3ACJIOB U TEM JICKIMOHHBIX 3aHATHU

paszena

Beenenue | [Ipenmer "HHTemnekTyanbHble CcUCTEMBI". AKTyalbHOCTb, 3a/layd, COACpKAHHE W
CTPYKTYPHO-JIOTHYECKAs CXeMa Kypca.

Pasnen 1 | Ilonstue uckyccrsenHoro untremnexkra (MHM). Ilpenmer uccienoBaHuss M OCHOBHBIE

HampaBlieHus ucciefaoBaHuid B oOmactu WM. Otambl pa3BUTHS HMHTEIUIEKTYalTbHBIX
cucreM (MC). OcHoBHBIE HaIIpaBiIeHHsI pa3BUTH uccienoBanuii B oomactu MC.
TpanuuvoHHBIE HaNpaBICHUS M PEUTHHI COBPEMEHHBIX HANpPABJICHHUM HCCIEIOBaHUN B
obmactu MC. BHenpenue cucreM MAIIMHHOTO OOYYEHHUS B «OTpaciu». KIIOYEBbIE
npumepsl ucrnonb3oBanus MU B otpacnu (keiicel). Kpusas ['apTHepa.

Cuctembl mnpencraBieHuss 3HaHuM. OTinnume 3HaHMKH OT JaHHBIX. Kiaccuduxanus
sHanuil. baza 3nanuii (b3). M3Bnedyenwe 3uanuii. MHTEerpanus 3HaHuil. TexHOIOTHU
MaHunynupoBanus 3HaHusMu (TM3), s3biku npencrasienus 3Hanuil (SI13). Tlonstue
SKCTEHCHOHAJI M1 MHTEHCUOHAJ 3HAHUM W COOTBETCTBYyIoIME UM 4acTu B b3. [Tpumepsl.




Monenu nipeacrasnenus 3uanuii (MI13), ux knaccudukanms.

Paznen 2

Maremarnueckue ocHOBbI MII3.

[Tonstue ¢opmansHoit cuctembl (DC).Jlornyeckue MII3. OCHOBbI HCUHCICHUS
npeaukaroB (UIT) nepsoro mopsiaka. U1 kak @C. Mcnonb30BaHue KBAHTOPOB OOIITHOCTH
u cymecrtBoBanua. OOmactu JfeiictBus  kBaHTOpoB. (CBOOOJHBIE U CBS3aHHBIC
nepemMeHHble. MHTepnperannsi BbICKa3bIBaHUM, cojepkamiux KBaHTOpbl. [loaroroBka k
aBTOMAaTH3allMi OOpaOOTKM BBIpAKECHUN mNpenukaTHOM noruku. Kiaysamenas ¢opwma.
Jlornueckwii BBIBOJI. ABTOMaTHYECKOE JOKa3aTeabCTBO TeopeM. [Ipouenypa pesomonum.

OcHOBHbIE TIOJIOKEHUSI HEUETKOU JToTukH. [IpencraBienne 3HaHUi U BBIBOJ] B MOJIEIISIX
HeueTko noruku. Hederkoi mHOXecTBo. Dazzuduxanus. ledazzudpukanus. OyHKus
npuHauie)kHocTH.  Omepand  HaJ  HEYETKUMHM  MHOXKECTBaMHU  (IepeceycHue,
o0beAHEeHHe, AOMOJIIHEeHUEe, UMILTUKanus). CUCcTeMbl HEYETKOTO JIOTHYECKOTO BBIBOJA.
JImnreucrtuyeckas nepeMenHas. basa npasui. Beisog no Mamaanu.

Pasnen 3

Ceresbie MII3 1 npoyKIIMOHHBIE CUCTEMBI

Cerebie MII3.  Cemantnueckue ceru (CC). Ilomstue AKO wu ISA ccpuiok.
Oxcrencuonan u uHTeHcHMoHanm B CC. ba3oBble W BHUpTyasibHbie OoTHOIIEHHS B CC.
HocrounctBa u Hemoctatku wmojeneil. @peiimoBeie MII3. Ilpumepsl omnucaHuid.
[IpoTodpeiimbl U 3k30(peiiMbl. DKCTEHCUOHAI M MHTEHCHOHAN B (peiiMoBbix MII3.
Crpykrypa crnota B ¢peitmax. Omnepaunu Ha (periMax. J[OCTOMHCTBA W HEJOCTAaTKU
MOJCIICH.

[Iponykuumonnsie MII3. ®opmar npoaykuuu. IIponykuumonusie cuctemsl (I1C).
WnTepnperanus koprexa B onucanuu [1C. Dxcrencnonan u unrencuonan I1C.
Mexanusm pabotsl [IC. Anroput™m paboTsl uHTepnperaropa. [Ipumep — moctpoeHue
OamHu 3a7aHHOM BBICOTHL. [IpsiMOl M OOpaTHBI MOMCK HHTEpIIpEeTaTopa. PexkuMbl
pabotel. HeundopmupoBanHast crparerus. Bpibop u3 koHpaukTHOro Habopa.
[Tpumenenue I1C.

3amaya MOMCKa B NMPOCTPAHCTBE COCTOSIHUSL. AJITOPUTMBI CIIENOro MOMCKA: B TIYyOHHY U
mmpuny. [Tpumepsl. Jlocronncrsa u Henoctatku MII3 B Buze I1C.

Pasnen 4

Buast UC. Dxeneprabie cuctemsl (JC) kak pasHoBuaAHOCTE MC
PaznoBuanoctu MC. EctectBenno-s3bik0Bbie C. Ilpumepst [10. 3amava ananuza Ha
TOHAJILHOCTh ~ TeKcTa. PexkomennarenbHble cucteMbl. [logxon  kostabopaTUBHOMN
¢wibTpanun. ['pad naTEpecos.
OxcnepTHBIe cuctemsl (DC).
Cxema u cocraB nuHamuueckoir IC. Pexxumser pabotsl DC. VYmpasnenue B OC. lonstue
Moy, obpasua. Onucanue 3TanoB paboThl UHTEpHpeTaTopa. PazButue kiaccuueckoin
cxeMsl pabotsl DC.
Camocmosmenvuas paboma no npezenmayuu
Meroasl pemeHusi cinoxHbix 3aaad B OC. Meroa penykuuu. [TpuHIMO HauMEHBIIMX
cBepuieHuil. Meronpl pemenus cinoxHbIx 3amad B OC. Ilouck B (axTopuzoBaHHOM
IIpoCTpaHCcTBE. MeTo MOPOKAEHUS U IIPOBEPKHU.
Mertonpl pemeHus cinoxHbix 3amad B JC. [lonck B HMepapXWYeCKUX MPOCTPAHCTBAX.
Mertoasl pemienus cioxHbIXx 3a1a4 B JC. [lonck B anbTepHATUBHBIX MPOCTPAHCTBAX.
Mertoapl pemieHust cinoxkHbIX 3amgad B OC. IloHsATHE aKTUBHOW CHCTEMBI MHEHHH M
peBu3nu MHeHui. [Ipumep.

Paznen 5

MamunHoe obydenue (Machine Learning ,ML). OcnoBubie mikoast ML. ML u




AutoML.

3amaun ML. IlpusnakoBoe omucanue oOBEKTOB. llocTaHOBKa 3amauu OOY4YeHHs IO
npeleeHTaM.

Tumbr 3amau ML: xiaccudukanms, perpeccusi, pamKupoBaHHe. VHCTPYMEHTHI
KJIacCU(UKALMU: TUHEHHAS U JJOTUCTHYECKAs pErpeccHsl.

Onenka kauecTBa Kiaccudukanuu. Metpuku: monHorta, TouHocth, F1, ROC, AUC.
[Topor orceuenus. Ommoku 1 u 2 pona.

Meron onopHbix BekTopoB (SVM). SnepHsiii Tprok.

Banunauuonnas u tecroBas BeiOOpka. Kpocc-Banmupanus. PaGora ¢ xareropuaibHbIMU
IpU3HAKaMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - xosddunument
nerepMMHanuu. JIuHelHas perpeccusi, noJmHoMuanbpHas perpeccus.  IlepeoOyuenue u
peryasipusanus, rpednesas perpeccust, LASSO, Elastic Net.

Tunbsl MammHHOrO OOY4YEHMS: C yduTeseM, 0e3 yuuTels, C YAaCTUYHBIM IPUBJICUCHHEM
yauTensi, 00y4eHue ¢ TOJKPEIIICHHEM.

OOyuenue c¢ yuureneM. OmmOka oOydyeHMs, aJrOPUTM OOPATHOIO PaCHPOCTPAHEHUS
OIIINOKH.

OOyuenne ©O0e3 yumrens. KiacTepHbli aHanmW3, OCHOBHBIE TOHsTHI. Mnes
COpEBHOBATEIBHOT0 00yueHus (anroputm SOM).

ANTOpUTMBI KJIacTepU3aluu 1 UX Kiaccudukanus. CpaBHeHue MeTo10B. Kinactepuzanusi.
k-means. ITpumep pabotsr 1t K =2. Anropurm K-means++.

Anroput™m  K-Oimkammx —cocelied, dTambl, METPUKH, I[POCTOC U B3BEIICHHOTO
roJ0COBaHUE
MeTpuku KadyecTBa KJlacTepu3aliy (BHEIIHUE U BHYTpeHHUE). [[pumepsr MeTpuk

Metozabl 00yueHHsI Ha OCHOBE MHAYKIIUH ITPaBHIL.

3amaua kiaccuuKaimnm, acCoIMaIiy, OCIIeI0BATEIbHbIC 1a0T0HBI.

Jlornueckue aaropuTMbl KJIacCH(HUKAIMKM, OCHOBAHHBIE HAa MPUMEHEHHH pPELIAroIuX
JIepeBbEB. DJEMEHTHhI JepeBa perieHuil. [lpumep nepeBa pemieHuil npu OaHKOBCKOM
kpenutoBanuu. AusroputM CART OunapHoi knaccudukanuu. Ilpouecc moctpoeHus
nepesa pemenuil. Kputepun pasznenenus ysna: uHGopMaluoHHbIN BeIMTpbI. Kpurepuit
pacuienienus Gini mpu BeIOope aTpuOyTOB.

AHcamOnupoBaHue B 3a7avax kiaccudukanuu. PaznooOpasue. llenb, ocHOBHBIE MOENTH
(cTeKKMHT, OYCTHUHT). AHCaMOJIU pelIaloIIUX JIePeBbEB: CIy4YalHbIN Jec, rpaJueHTHBINR
OyCTHUHT.

AcconmatuBHble mnpaBwia (association rules). Ilogmepxka Habopa u  mpaBuia.
JlocToBepHOCTH MpaBwiia. [ paHUIIBI TOAIEPKKU
Auroputm ApPriori, atamsl, mpumep padoThL.

[TocnenoBarensubie mabnoHbl (sequential patterns). OcHoBHbie ToHsATHA. [logmeprxka
nocnenoBarensHocTH. [larn anropurma AprioriAll, mpumep paGoTsr.

HckyccrBennsie HeliponHble cetu (MHC).
buonornuecknii M MCKyCCTBEHHBIM HeHpoH. Ilpumep pacuera BbIXOJAa HEHPOHA.
Knaccupukanus MHC. HMHC npsimoro pacnpoctpanenusi. Ilepuentpon. Ilpumepsr
onHocnoiHon u MHorocnoHo MHC. IIpumep pacuera Beixoga MHC.
Pexyppentnsie  MHC. Cxema xmaccudyeckoir RNN. Cxema ceru Xondwumima.
Pexyppentasie MHC. Cxema u onucanue padbotsl LSTM.
WNHC paguanbHo-6a30BbIX GyHKuui. Cxema. [Tpumep RBF.
Cetu u kaptbl KoxoHena. buonornueckas uHTepnperamnus.
BepositHocTHBIE Mogenu, oOmacte mnpumeHenus. baiiecoBckas cetb (BC). 3amaua
oOyudeHus nmapameTpoB pacnpenenenuidl. TpakroBka ¢popmynsl baiteca. [lytu ynpomenus
BC. HaviBHbli1 6alieCOBCKHIT KIIaCCUPHUKATOP.




Paznen 6

I'ny6okoe ooyuenue (Deep Learning, DL).
I'ny6okue MHC (DNN). PabGora ¢ uM300pa)KCHUSIMH C TOMOIIbIO HEHPOHHBIX CETEH.
Cseprounas MHC (CNN). Onepanuu cBeptok, max-pooling. IlomynspHeie apXUTEKTyPhI
cBepTouHbIX HelpoHHbIX ceteid: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'my6okue UHC (DNN). I'eneparuBHo - coctszarenshbie cetu (GAN), cxema, pabora
reHepaTopa v JUCKPUMUHATOPA.
DL B cersix cO MHOTUMHU CKpBITBIMU closiMH. lIpeomonenne HelIoCTaTKOB alropurMa
00paTHOI0 paclpoOCTPaHEHHUS.
[TpenoOyuenue ¢ orpanndeHnHoi MaruHoi boabsimana (RBM). T'imybokue cetu 1oBepwst.
IIpumep apXUTEKTYpBI.
[IpenoOyuenue ¢ aBToKoAUpOBIIMKaMU. [IprMep apXUTEKTYpBHI.

[TepcriekTuBHBIE HanpaBiaeHus B DL.

Tpancdepnoe ooyuenue (TO). Jomennas aganramnus (DA). [Tpumepsr.
WNukpementHoe oOydeHue. 3agaya yMEeHbIICHUsT pa3MepHOCcTH. OOepTOYHbIE METOAOB Ha
ocHoBe SVM.

O6yuenue c¢ noxakpemiennem(RL). Unen moaxoma RL. Tlomstusi arenra, cpenpl,
COCTOsIHUS, AecTBUil M Harpaabl. DyHkIMsA neHHocTH coctosiHus (Value function) u
¢ynkuus kadectBa aerctBus (Q- funtion). OnTtuMu3amust cTpatermd C TOMOIIBIO
MakcUMU3anuu (PYHKIUH IICHHOCTH M KadecTBa. Q-oOydenue. ['myOokoe oOyueHue ¢
noakpercareM. Deep Q-Networks, Actor-critic.

Obpabomrxa mekcmos. Paboma ¢ ecmecmgenHbim A36IKOM ¢ NOMOWbIO HEUPOHHBIX
cemeii. Bekmopnoie npeocmasnenus ons mexkcma.: word2vec, skip- gram, CBOW, fasttext.
Tpancgpopmepwor, BERT, GPT - camocrositenbHast paboTa — mpe3eHTalusl.

Paznen 7

VcKyccTBEHHBIN MHTENIEKT U aHAJIU3 IaHHBIX.
WNurennexryanbubiii ananu3 gaHHbix (MA/JL). IIporpammHble KOMILIEKCHI JUIsl aHAJIM3a
naHHbIX. CTaHApT AJIA pEeLIEHMs 3a/1ad aHajdu3a JaHHbBIX. POIM y4acTHHKOB B IpOEKTax
no aHanu3y naHHeix. Texnonorun SEMMA, KDD. DOraner KDD.
Kpocc-unnycrpuaneheiii crangapt CRISP-DM u ero aranel

Ponu yuacTHUKOB aHAJIMTHYECKUX MTPOEKTOB. [IpeBapuTenbHble MPOBEPKU MPOEKTA
3amaun Data Mining B ananu3se 1aHHBIX

[Iporpammusie cpeactBa paspabotku WC (s3pik Python u 6uGmmorexu). Cperncrsa
monenuposanus MHC.

[Mousitue Big Data. Anroputmer kinactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
IUTFOCBI 1 MUHYCBI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux No
Tembl DopMbI o
No TpynoeMKoCTb, | MPAKTUYECKOH | pasjaena
MPAKTUYECKHUX MPAKTUIECKHIX
/1 o o (gac) MMOATOTOBKH, | JHUCIIUII
3aHATHH 3aHATHH
(dac) JIMHBI
Cemectp 6
1 [Ipocreitmue [IpakTuueckoe 2 2 2
MPOTPaMMBbI U UX 3aJaHUeE
OTJIaJIKa B Cpefie
Visual Prolog
2 Cosmanue [IpakTrueckoe 2 2 2




MPOCTEUIIINX
MIPOEKTOB C
3JIeMEHTaMu

rpau4ecKkoro
nHTepderica

3aJaHue

PoncrBenHrle
OTHOIIIECHUS

[IpakTueckoe
3aJlaHue

Pabora co ciuckamu
U CTPOKaMU

[IpakTueckoe
3aJlaHue

Coznanue
pocTermux 6a3
TAHHBIX

[IpakTueckoe
3aJaHue

Pazpabotka
JKCIIEPTHBIX CUCTEM
B cpeae Visual
Prolog

[IpakTrueckoe
3aJjaHue

Hccnenosanne
CYIIECTBYIOIINX
MPOTPAMMHBIX
OuOINOTEK

U MOJeIeH,
CO3JIaHUs
MIPOTPAMMHBIX
peanu3anuit
IyOOKHX
HEHPOHHBIX CETEN

Cemunap

Hccnenosanue
CYILIECTBYIOIIMX
MIPOTPaMMHBIX
OnOINOTEK

U MOJeTIeH,
CO3HaHus
MIPOTrpaMMHBIX
peanu3auuii Ha
OCHOBE aJITOPUTMOB
oOyueHus ¢
MOAKPETUICHHUEM

CemuHnap

Bcero

17

17

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

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIO0EMKOCTb

No

/o

HanmenoBanwue mabopaTopHbIx paboT

Tpyr1oeMKOoCTb,
(dac)

N3 Hux
[IPaKTUYECKON
MOATOTOBKH,
(dac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp

6

Pa3pa60T1<a HCUYCTKUX BKCHepTHLIX CHUCTCM B
Matlab




2 OO06yuenune HeHPOHHBIX ceTeil B Matlab — 2 2 5
3a/1a4a anmpoKCHUMAINH
3 OO06yuenue HeHpPOHHBIX ceTeil B Matlab — 2 2 5
3aJaua KI1acCu(UKaIIH
4 Co3zanne U MOJETMPOBAHUE CBEPTOYHOM 2 2 6
cetn B Matlab
5 I'my6okoe o0yuenue B cucreme KNIME- 2 2 6
pacrio3HaBaHHue N300paKeHUH
6 Mertoapl Data Minig B MHTEIUIEKTyaIbHOM 2 2 5,7
aHaJIM3e TaHHBIX. 337291 PETPECCUU B
Loginom
7 Metonel Data Minig B MHTEIIIEKTyaTbHOM 2 2 5,7
aHaJM3e NaHHBIX. 3a7a4 KJIACTCPU3AIIH B
Loginom
8 [Tpumenenne Python mist kimaccudukanym 3 3 6,7
HU300paKCHUI
Bcero 17

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

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

Tabauna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOI paboTh

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepraa 20 20

nucturaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Bremonaenue pedeparta (P) 10 10

[ToaroroBka K TEKyIEeMy KOHTPOIIIO
ycneBaemoctu (TKVY)

Jomamraee 3amganne (/13)

KontposbHble paboTsl 3a04HnK0B (KP3)

IToaroToBka K MpOMEKyTOYHOU

arrecranuu (ITA) 27 27

Bceero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

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




Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomuecTso 3x3eMInIsIpoB B

lngp/ bubnuorpaduueckas ccplika OudmMoTeKe
URL agpec
(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

A65681.5 AnpnpeiiunkoB A.B., Augperiunkosa O.H. 2

WHuTennekryaibHble HHPOPMAIIHOHHBIC

cucTtembl: YueOHUK. - M. : dunancel u

cratuctuka, 2004.-424 c.un
004 O-75 OCHOBBI HICKYCCTBEHHOT'O MHTEJUICKTA ! 5

yueOHoe mocobue / FO. A. AnToxuHa, A. A.
OBogenko, M. JI. Kpuuesckuit, FO. A.
Mapreinosa ; C.-Iletep0. roc. yH-T
A3POKOCM. MPUOOPOCTPOCHHUS. - DIIEKTPOH.
TekcToBbIie naH. - Cankt-IlerepOypr : U3n-Bo
['YAII, 2022. - 169 c.

004.8 C40 | CucreMbl HCKYCCTBEHHOI'O MHTEJUIEKTA. 14
[TpakTuueckuii kype [Tekct] : yuebHOE
nocooue / B. A. Uymiokos [u ap.] ; pen. U. .
Acraxosa, 2008. - 296 ¢

004 A66 AnnporoB C.A. OCHOBBI JIOTUUECKOTO 50
nporpammupoBanusi C.A. AHJIPOHOB,
CII6,I'YAIL2022-129c¢

004 A66 BBenenue B cucTeMbl U TEXHOJIOTHUH 50
MAaIIMHHOTO O0yUYeHus !

naboparopHsblil npakTukym / C.

A. Aunponos ; C.-Tletep6. roc. yH-T
a’pOKOCM. TIpudbopocTpoeHus. - CaHKT-
[TerepOypr : U3a-Bo I'VAII, 2022. - 158 c.

7. TlepeyeHb HIMEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpMaIIMOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
http://www.salogistics.ru/e_edu/sys_prol.pdf Annponos C.A. BBeeHue B Toruueckoe

nporpammupoBanue. JlabopaTopHbIii
MPaKTUKYM. DJIEKTPOHHOE U3JaHHE

http://www.salogistics.ru/e_edu/sys_pro2.pdf Annponos C.A. BBefieHHe B CHCTEMBI U
TEXHOJIOTUHU MAIIIMHHOI'O O6y‘1€HHSI.

JlaGopaTopHbIil MPAaKTUKYM.

aﬂeKTpOHHOC U3JaHuC



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

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 — ounransHbIi calT Poccuiickoit
accona UCKYCCTBCHHOI'O

http://fuzzy.kstu.ru HHTEICKTA.

i . — CaﬁT «HC‘ICTKa}I JIOI'Ka, HCYCTKUC
http://ai.obrazec.ru

CHUCTEMBI U MATKHUEC BBIYHUCICHHUA)) ,
- cauT ((I/ICKYCCTBGHHHﬁ HHTCIIICKT» -

http://aifuture.chat.ru COJICPKHUT IPUMEPBI TPOrPAMMHUPOBAHUS
WMN, cratbu, CCBIIKH.

http://www.gotai.net - caiit «MCKyCCTBEHHBINM HHTEIIEKT) -

COAEPKUT IPUMEPHI TPOrPaMMHUPOBAHUS
HNMU, ctatbu, CCHLIKU.

— cauT «VICKyCCTBEHHBII UHTEIUIEKT -
B3I B Oyylee» - COAEPKUT
MaTepHabl 0 HECKOJIbKUM pa3zenam
HCKYCCTBEHHOT'O MHTEJIEKTA.

— CalT ¢ OOJIBIINM KOJIMYECTBOM
MaTEPUAJIOB 110 UICKYCCTBEHHOMY
WHTEJJIEKTY.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/ HanmeHnoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKas O0a3a



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/

CoctaB MaTepHanbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIPeIcTaBieH B Taduiel 2.

Tabmmna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

MynpTuMeanitHas TEKIMOHHAS ayAUTOPUS

10. Onenounsle cpeacTBa AJIs MPOBEICHUS MPOMEKYTOUHOM aTTeCTalluu
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS NPOBEACHUS HNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCHUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl POBECHUS IIPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

JuddepenurpoBaHHblii 324ET Cnucok BOIpOCOB;
TecTtsr;

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET HCIOJIb30BaThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIHUH

Ol1ieHKa KOMIIETEHIINH X .
A apaKTEepUCTUKA CPOPMUPOBAHHBIX KOMITETECHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepuan;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

COTIHOY — ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJTHHTEIHHOU THTEPATypHI,

GauTeHOY TECHO TPUBS3HIBAECT YCBOCHHBIC HAYyYHBIC MOJOXKEHUS C MPAKTUYECKOM
JESITENIbHOCTHIO HAPABIICHHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJaeT BBIBOJBI M 0000IIEHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClIelnaIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiics TBEPI0 YCBOWI MPOTPaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

«XOpOMION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH; 3

GatTCHOY — YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITHH.
— 00yJaroIuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, OMHpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;

«Yy/IOBJIETBOPUTEITHHOY )

GAUTCHOY — JIOMyCKaeT HECYIIECTBEHHBIC OIMOKH M HETOYHOCTH, 3
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HaIPaBIICHUS;
— c1ab0 apryMEHTHPYET HayIHBIC MTOJI0KEHNS,




Or1eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;
— Y4aCTUYHO BJIaJIeeT CUCTEMOH CIIELIMAIM3APOBAHHBIX TOHATHH.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

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

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHUN 3HaHPII>i;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bompocsr (3amaun) aiis 9K3aMeHa IpeicTaBiIeHbl B Tabmuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHJIMKaTopa
Y4eOHbIM IJIAaHOM HE IPEJYCMOTPEHO
Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3ana4) s 3adera / qudd. 3adera
WHJIMKaTopa
[losicHuTE N0 HEUETKOTO JIOTMYECKOT0 BhIBOJA 10 Mamaanu VK-1.33
TlosscauTe MexaHU3M pa3peuICHUst KOH(i)J'II/IKTOB B IPOAYKIITMOHHBIX yK_l y 2
CHCTEMAx
YK-1.B.2

Kakne meTonpr MaTeMaTHyeckoro mojenupoBanus MIC BaM U3BeCTHBI?
[IpuBenuTe MOCTAaHOBKH 3a1a4.

BeposaraoctHbie Momenn. O6nacts mpuMmerneHus. batiecoBckas cetsb (BC).
3agaua o0y4eHus napaMeTpoB pacnpeneneHnii. TpakToBka GopmyIisl
Baiteca. ITytu ynpomierus bC.

OO0y4eHne HeHpoHHBIX ceTeil. O0ydeHue ¢ yunteneM. Ommubka o0ydeHus,
aIrOPUTM OOPATHOTO pacmpocTpaneHus omuoku. [Ipobiema
nepeoOyYeHHSI.

Oobyuenue ¢ noakperureaueM(RL). Unen mogxona RL. Q-o0yuenue

[Iporpammusie cpeactaa paspadorku UC
Kakue nporpaMMHbIe cpeAcTBa IPUMEHSIOTCS NP PELLICHUH 3a7a4
paspadotku C?

[IpuBenuTe npuMep CEeMaHTHYECKON CETH HEKOTOPOTO 0OBEKTa

Kak pacnosiosxeHbl HEHPOHbI B HEUPOHHBIX CETAX MPSIMOTO
pacrnpocTpaHeHus?

OmnummTe TEXHOJIOTHIO pa3paboTku HeueTkoi DC B Matlab

OnuimTe OCHOBHBIE IPUHIUIBI METOOJIOIMH BEIYUCIUTEIBHBIX
sKcriepuMenToB 1pu pazpaborke VIC na ocnoe MHC

OmnummTe CyImecTBYONIME METOAbI MAIIMHHOTO 00y4eHHs

[epeuncaure OMOIMOTEKN HCTIONB3YyEMbIE Il (POPMHUPOBAHUS OKPYKECHHS
C 1IebI0 PpaboThI ¢ HEUPOHHBIMHU CETAMHU

Uro sBRIsieTca anroputMoM o0y4deHHs ¢ moaAKperuieHneM. Kakon
cneruduKoit o0sagaeT 00yIeHne ¢ MOIKPETUICHUEM




[epeuuncnure ocHOBHBIE TPEOOBAHMS K IPUKJIATHOTO TPOTPAMMHOMY
00ecCIeYeHnI0, CIIOCOOCTBYIOINMY MOBBIMIEHUIO Y (HEKTUBHOCTH
PpaboTOCHOCOOHOCTH JIOTUCTUUECKOMN NS TEIbHOCTH KOMITAHUH

Kakwne nporpamMmMusre nHCTpyMeHTH MogenupoBaraus MHC B matlab BbI
3HaeTe?

[losicauTe CTPYKTYpY IpOrpaMMel Ha si3bike VP

ITosicHuTE CTPYKTYpY *KypHasla IPOBEICHHUS KOMIIBIOTEPHBIX MOJIEIbHBIX
SKCHEPUMEHTOB

Kakne 6ubnmorexu npu paspaborke C mis s3pika Python Bam m3BecTHbI?
HasoBute cymectByonye OMOIMOTEKH IS peaii3aliuy TITyOOKUX
HEUPOHHBIX CETEH

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
Mpe/ICTaBJIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KypCcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne /it [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IJIAaHOM HE IPEJYyCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

. Kox
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
HHAWKaTOopa
Koprex <ckopocts, {Manas, HeOoIbIIast, CpeqHss, Beicokas}, [0,300], G, M>, rne G VK-1.33
— mporieaypa mepedopa MeMeHTOB 0a30BOT0 TEPM-MHOXKECTBa, M— mporeaypa VK-1.Y.2
9KCIEPTHOTO OIPOCa SBISIETCS IIPUMEPOM VK-1B.2

Kak 0yner npencrasnena ba3za 3HaHwmid, eciu B Ka4ecTBE CIIoco0a MpeCcTaBICHUS
3HaHUI OyJeT UCTIONB30BaThCS JIOTHKA MPEIUKATOB IEPBOTO IMopsaKa?

Uro Takoe Kpocc-Banuganus?

MamwunaHOe 00y4eHrne — 37O ...

-TO/pa3/ie]l TEXHOJIOTHUH UCKYCCTBEHHOTO UHTEIUICKTA, U3YYAIOIIUi TOCTPOCHHUS
QITOPUTMOB JIJISl YIIPABJICHUS MalllHHAMU

-To/pa3ie] TEXHOJOTUI UCKYCCTBEHHOTO MHTEIUICKTA, N3YYAIOIIUN YeTOBEKO-
MAaIlIMHHOE B3aHMO/IeliCTBHE

-IOApa3/ie] TEXHOJOTUH UCKYCCTBEHHOTO MHTEJUIEKTA, U3Y4arolIUi MOCTPOCHHUS
QITOPUTMOB, CIIOCOOHBIX 00ydJaThCs

-IOApa3/ie] TEXHOJOTUH UCKYCCTBEHHOTO MHTEJUIEKTA, U3Y4aroIlUi TPUHIIMIIBI
pa3paboTKu poOOTOTEXHUICCKIX CHCTEM

I'paaneHTHBIC METOIBI — 3TO AITOPUTMBL:

-BBIYHMCJICHUS IPONU3BOIHBIX

-TeHepanuy n300paxeHni

-KJ1acCU(UKALUK U300paKEHNH HA OCHOBE UX IIBETOBBIX XapaKTEPUCTUK
-HaX0XXJIEHHS JIOKAJTbHBIX MHHUMYMOB JH(hepeHIpyeMor QyHKINN
JIuHeliHas perpeccusi OTHOCUTCS K 3a/1adam:

-00y4eHus ¢ yuuTeIeM

-00y4eHns 6e3 yanTens

-00y4eHns ¢ TOKpenIeHueM

Just peammzanun Web-uatepdetico npuinoxkennit MU ucnonssyrores:

-Git

-Numba

-Dash

-Flask

ITpu pemennn 3agaq paspadorku VIC HCHonb3yroT clieayromiee IporpaMMHOe
obecrieueHme:




K HenocraTkaM ceMaHTHUUECKHUX CETEH OTHOCSTCS ..

B 4em 3axiodaeTcst poib CBEPTOUHBIX CIIOEB?

Ha xaxux nomxomax 6a3upyroTcss METOIBI CTPYKTYpH3alny, (popManuzanun u paboTsl
C HETOYHBIMH HEOTIPEICIICHHBIMU 3HAHUAMH 1 JTaHHBIMU?

Kaxk Ha3pIBaeTCs CTaTHCTHYECKAs B3aMMOCBS3b HECKOJIBKHX CITyJaiHBIX BEIUYNH?
BubnmoTeka ucmonp3yercs s paboTH ¢ TabIHIIaMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnuoreka ucnonbzyercs i paboThl ¢ rpapuKaMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kaxkas 6nbnmoTeka ncronb3yeTcs A padoThl ¢ MACCHBAMH JaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

BubnmoTreka 1 CHMBOJIBHBIX M TEH30PHBIX BbIUHCICHUH B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tambl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernamMeHTHpyIOIIMX MOPAJOK U HPOLEAYPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroIluxcs
I'VAIL

11. Meronuyeckue yka3aHus s 00y4YarouXcs MO OCBOCHHUIO TUCIIUTUTHHBI

11.1. Meroauueckue ykasaHMs s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHEe y4eOHOro Martepuana. HasHaueHne COBpEMEHHOW JIEKIWH B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
dyHIaMEeHTATBFHBIX TPOOJEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO TMO3HAHMS, HOBEUIIHX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIUH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU TUCIUTLTTHAMY.

[InaHupyemble pe3yapTaThl IPH OCBOSHUH 00YUYAIONIMMUCS JIGKIIMOHHOTO MaTepuaa;




— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBJIEHHWE HEOOXOAMMOro HHTepeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel ClaiioB U
WCIIOJIb30BAHUEM pPa3JaTOYHOIO0 Marepuana IpU TPOBEACHUH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 10 JUCLHUIIIHHE.

11.2. Meroanueckue yKazaHus Al OOy4YarolUXCcs [0 yYaCTHIO B CEeMHHApax

OCHOBHOH TENBIO [T O0YYAIOMIETOCs SBJIICTCS CUCTEMATH3aIus U 0000IeHNe 3HAHUH
0 u3yyaeMoil Teme, paszieny, (GOpMHpPOBaHHUE YMEHHs pPadOTaTh C JIOTOJIHUTEILHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABJIATH M CPABHUBATh TOYKH 3pPEHUS, KOHCIEKTHPOBATH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOK TOYKY 3peHHMS M T.I. B CcOOTBeTCTBMM ¢ Beayluen
JTUIAKTHYECKON TEBI0 COJCpKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboiiee
TpyIAHBIC UIS TOHUMAaHHS M YCBOCHHsSI TE€MbI, paslieibl TUCHUIUIMHBL Crneunduxoil maHHOU
(OpMBI 3aHATHH SBIISIETCS COBMECTHAS pa0doTa MpernojaBaTesi ¥ 00yJaromerocs: Haj pemeHueM
MOCTABJICHHOM MPOOJEMBI, a IIOMCK BEPHOI'O OTBETa CTPOMTCS HAa OCHOBE YEpEIOBaHUS
WH/IMBUYAIbHOW U KOJUIGKTUBHOMW JCSITEIHHOCTH.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO TIO TEME MPOCTYIIAHHOW JICKITUU
HEOOXOJUMO O3HAKOMUTBCS C TIUIAHOM €ro TMPOBENEHHUs, C IJUTEpPaTypoil W HAyYHBIMHU
nyOIMKaUsAMU 10 TEME CEMUHApa.

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIIYaroniascs B BBIIOJTHEHUN 00yUYaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKOM NEeSTETbHOCTH.

[enbro mpakTUYECKOro 3aHSTHS Ul 00ydarolerocs siBsieTcs NpUBUTHE 00ydaroluMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

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

— 3aKperuvleHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA MpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TONXYYEHHBIX 3HAHMHA Ui
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHUsI.

[TpakTHdeckre pabOTHI MPEACTABICHBI B METOANYCCKHX YKa3aHusax B cucreme LMS I'VAIIL
OO0mas gacte pabOThI Uil BCEX CTYIACHTOB I'PYIIBI BHITIONHSETCS B JUCIUICHHOM Kiacce.



Otuer odopmisieTcs U 3arpykaercs B JUYHBIM KaOMHET CTyJeHTa OT4YeT [0
VHIVBUAYaIbHOMY BapHaHTYy

11.4. Meroauueckue yKazaHusi A OOYYalOIIUXCsS IO BBIMOJHEHHIO J1TAOOPaTOPHBIX
pabot B xo/ie BBINOIHEHUS J1a0OPATOPHBIX pabOT 00YYAIOIIUIICS TOKEH YIIIyOUTh U 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAETh COBPEMEHHOM METOAMKON U TEXHUKOW HKCIIEPUMEHTA
B COOTBETCTBUU C KBIN(UKALMOHHOW XapaKTepUCTUKOW oOydaromierocs. BsinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, PacyeTHO-aHAIUTHIECKOM
4acTeHd U KOHTPOJIBHBIX MEPOIPUITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0yYarOmUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHMs] JUCLMIUIMHBI, OIpelesseMoid y4yeOHbIM IUIAHOM, M OTHOCHTCA K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PA3BUTHE U JETAIN3alUs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSITEBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

3ananue u TpeOoBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

Jlabopamoproe 3ansmue — 00Ha U3 OCHOBHBIX OpM Opeanuzayuu y4ebHo2o npoyecca,
HANPAasleHHas HA MEOpYecKoe YCB8OeHUe Meopemudeckux OCHO8 Y4eOHOU OUCYUNTUHbL U
NOyYeHUe NPAKMUYECKUX HABbIKOG UCCIeO08AHUSL NyMeM NOCMAHO8KU, NPOGedeHUs, 0Opabomxu
U npeocmasienus pe3yibmamos 3KCNepUMEeHma HA OCHO8e NPAKMUYECKO20 UCNONb308AHUSA
PA3IUYHBIX  Cpeocms (HAON00eHus, UsMepeHus, KOHMPOJs, 6blYUCIUMENbHOLU MeXHUKU),
npUoOpemenUs Ha8bIKO8 ONbIMA MEOPUECKOU OesiMeTbHOCMU.

Lenv nabopamoproeo 3auamust — NPAKMUYECKoe 0C8OeHUe CIMYOEHMAMU COOEPICAHUSL U
MemoOon02UU U3YYAeMOU OUCYUNTUHBL NPU UCHOTb30BAHUU CNEYUATbHBIX CPEOCMS.

OchosHblMu 3a0auamu 1aO0OPAMOPHBIX 3AHAMULL AGISAIOMCA: - NPpUobpemeHue onvima
pewieHus: y4eOHo- UCCIe008AMeNbCKUX U PEAlbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8E U3YUEHHO20
MeopemuyecKkoeo Mmamepuala, - Hnpuodpemenue Onvlma NpPOBeOeHUsi IKCHePUMEHmA, -
061a0eHUe HOBLIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUSL 8 COOMBEmMCmEYwel ompaciu
HAyKU, MeXHUKU U MexXHOIo2UY, - NpuodpemeHue YMEeHUull U HABbLIKOS OIKCHIYAMAayuu
MEeXHUYeCKUx cpeocme u 000py0oeanus, - Gopmuposanue ymeHui oOpabomxu pe3yibmamos
NPOBEOCHHBIX — UCCIe008AHULL,  -AHAAU3 U  OOCYHCOeHUEe NOJIYHUEHHbIX — pe3yibmamos U
Gopmynuposanue  8bl80008, -  bIpAOOMKA  CHOCOOHOCMU — JIOSUYECKO20 — OCMbLCIIeHUs
CAMOCMOSAMENbHO — NOJYYEHHbIX — 3HAHUL, - obDecneueHue payuoOHAIbHO20 — COYeMAaHusl
KOIIEKMUBHOU U UHOUBUOYATIbHOU (POPMOTL OVUEHUS.

OchosHblMU  PYHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGNAIOMCA: - NO3HABAMENbHAS,
Pazeusarowyas; 60CHUMAamenbHasl.

Ilo xapaxmepy 6bINOIHAEMbIX CMYOEHMAMU 3A0aHUll  1aO0pamopHvie  3aHAMUA
noopazoenstomcs:

- Ha O3HAKOMUMENbHble, NPOBOOUMbBIE C UYeNbl0 3aKpenneHus U KOHKpemusayuu
UBYYEHHO20 MeopemuyecKkoe0 Mamepuala, - aHalumudeckue, cmassauue ceoell Yelbio
noyyeHue HoBoU UHGOPMAYUU HA OCHO8E (HOPMANUZ08AHHLIX MeMmOo008; - meopuecKue,
CBsA3AHHblE C NOJYYEHUEeM HOBOU UHGOPpMAYUU nymeM camMoCmOsmenbHo 8blOPAHHBIX N00X0008 K
peutenuio 3a0ad.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNsIOMC 6 COOMBEMCMBUL CO
cneyuguueckumMu  0COOEHHOCMAMU V4eOHOU OUCYUNTUHBL, YelaMu OOy4eHus U Mo2ym
npeocmasnsims  CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpPoGedeHUe




IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PeaNbHblX 3a0aU; - USpo8oe NPOeKmMuposanue; -
8ble30Hble 3aHAmMuUsl (Ha NPou3800Cme0, 8 opeanusayuu cgepvl yciye, yupescoerus u op.), -
3aHAMUA-KOHKYpCbl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  8AICHO, UMOOb
docmueanace oouias OUOAKMU4EecKds yeib.

Jlabopamopnvie 3anamusa npooosmcs nocie ymenus JeKyuil, 0arowux meopemudeckue
OCHOBbI OJ15L UX BbINOJIHEHUsL. [JOnyCcKaemcs 8blnoIHeHue 1a00PaAmMopPHbIX 3aHAMULL 00 NPOYMeHUs.
JeKYutl ¢ yeavro obnecuenus UyyeHus meopemuyecKko20 Mamepuaida npyu HAIU4uu OnUCaHuil
pabom, BKIIOUAIOWUX HEOOX0OUMble MeopemuyecKue C6e0eHUs Ul CCbLIKU HA KOHKpemHbvle
YuebOHble U30aHUs, COOepacauue SMu ceOeHUsl.

OcHosanuem 0151 nposedeHus: 1aO0PAMOPHLIX 3AHAMUL NO OUCYUNIUHE ABTAIOMCA. -
npocpamma yueoHou OUCYUNIUMbL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopmnvie  3amamus ~ OOMNCHbL  NPOBOOUMbCS 6  CHEeYUAIU3UPOBAHHBIX
1abopamopusx, CcOOmMEemMCmeyIOWUX CAHUMAPHO-2USUEHUYECKUM — HOPMAM, Mpebo8anuam
be30nacHocmu u MmexHu4ecKou 3cmemuxe.

Konuuecmso 060pyodosanmvix 1a60pamopuwix mecm OO0JNHCHO Oblmb HEe0OX00UMbIM 0.5
0oCmudiceHUss NOCMAseHHbIX Yyeiel 00yyeHUus u 00CMamoyHvIM 0l 0becneyeHus 00yuaemvim
YCnosutl Kompopmuocmu.

Bo epems nabopamopmvix 3anamuii 00JCHbL COONIOOAMBCSA NOPAOOK U OUCYUNIUHA 8
coOmeemcmauU ¢ NPAsUIAMU NOJb30BAHU OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCMBOBAMb COBPEMEHHOMY YPOGHIO
npo6edeHUs IKChePUMEHMA 8 OAHHOU OMPACIU HAYKU U MEXHUKU.

Jlabopamopuvie 3anamusi O00NJHCHLI OblMb OOecneuenvl 6 O0O0CMAMOYHOM 0Oveme
HeoOX00UMbIMU —~ MEeMOOUYeCKUMU — MAMePUanamu,  BKIOYAWUMY 8  cebs  KOMNIeKm
Memoouyeckux YKazauuii K YUukiy J1abopamopuwvlx pabom no  OAHHOU  OUCYUNIUHE.
Memoouueckue ykazanus K J1aOOpamopHol —pabome  Cuyjucam — pPyKoBOOCHEOM  OJisl
npenooasameieil U CmyO0eHmos.

Ionnomouuss u omeemcmeeHHOCmMb  NPOPeccopcKo-Npenooasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3YEMCsl 1aO0PaAmopHOe 3aHsImue:

3aseodyrowuii kagedpoii Hecem omeemcmeeHHOCMb 3a Hadedxcaujee QYHKYUOHUPOBAHUE
Jnabopamopuu u Kaopogoe obecnederue 1a60pamopHuIX 3AHAMULL.

IIpenooasamensv, KOmopomy HOpYHeHO NposedeHue YUKIa J1aO0pamopHbiX 3aHAmMull,
Hecem OmMEemcmeeHHOCMb 3d CBOEBPEMEHHYI0 N00AY)y 3ds60K HA MAMEPUAIbHOE U KAOPOBOe
obecneyeHue 3aHAMUL, A MAK’CE 34 OPLAHU3AYUIO YKAZAHHBIX 3AHAMUL 6 COOMBEMCMEUU C
mpebosanusMu  OelUCmeyIouWux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCL K COOEPIHCAHUIO
3AHAMUL U MemOoOUKe uUx npoeeodeHUsl.

Ilpenooasamensy umeem npaso onpeoderamv cooepicanue 1abOpamopHulx pabdom,
8b1OUPAMb MemoOobl U CPeOCm8a NposedeHus. 1abopamopHbIX UCCIe008AHUN, HAUOOLee NOTHO
omeeuaowue ux 0COOEHHOCMAM U 00eCne usar e 8biCOKOe Kaiecmeso yueOHo2o npoyeccad.

Ilpenooasamenv  ghopmupyem pyoedxcHvie U UMoO208vle pe3yibmamovl (petimuHeu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1A60PAMOPHLIX pabom.

Ilpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIYOEHMA.

Ha nabopamopnom 3anamuu cmyoenm umeem npaso 3a0asams npenooasamento u (Uau)
3asedyrowemy 1abopamopuell 0NPOCbl NO COOEPHCAHUIO U MeMOOUKe GbINOIHEHUs. pabombl U
mpebosams omeema no cywecmsy oopawenus. Omeem npenooagamelis 00IHCeH 0becneuusams
8bINOIHEHUE CIMYOEHMOM pabombl 6 MmevyeHue 3ausAmus 6 NOJHOM 00bemMe U C HAONeHCAUUM
KAuecmeoM, 02080PEHHbIM 8 MEMOOUUECKUX YKA3AHUAX NO NPOGEOEHUI0 1aD0pamopHuIX pabom.

Cmyoenm umeem npaso Ha 6vlNOHeHUe 1aO0pamopHol pabomvl N0 OPUSUHATLHOU
MemoouKe ¢ co2nacus npenooasamens u noo e20 HAO30POM - Npu 6e3YClL08HOM COON0OeHUU
mpebosaHuti 6e30nacHOCmu.

Cmyoenm umeem npaso GbINOIHUML AAOOPAMOPHYIO pAOOmMY, NPONYWEHHVIO NO
V8aANCUMENbHOU NPUYUHE, 8 HACHl, CO2NACOBAHHbIE C NPEN0OABameeM.



Cmyoenm o00sa3an npubvimv Ha 1aO0PAMOpHOE 3aAHAMUE BOBPEMS, YCHMAHOBIEHHOe
pacnucanuem, U ¢ HeOOXOOUMOU NPedsapumenvbHol noocomoskou. K ewvinonnenuro
1abopamopHoll. pabomuvl OONYCKAIOMCA CMYOeHmbl, NOOMEepoUsuiue 20MoGHOCMb 6 0bveme
mpebosaHull, co0epHCaAuUXcs 8 MemoOUUeCcKuUx YKA3aHusax K 1abopamophol pabome u (uiu) 6
YCMHBIX Nped8apumenvHblX YKA3aHusax npenooagamens. JlabopamopHoe 3auamue cOCmMoum u3
CLe0YIOWUX IIEMEHMO8B: B600HASL YACb, OCHOBHASL U 3AKIIOYUMETbHASL.

Beoonas uacmv obecneuusaem no020moeKy CmMyoeHmos K 6blNOIHEHUI0 3a0aHUll
pabomul. B ee cocmas 6xo0sm: - hopmyauposka memol, yeiu u 3a0ay 3aHAMUsL, 000CHOBAHUE
€20 3HAYUMOCMU 8 NPOPECCUOHANLHOU NOO20MOBKe CIYOEHMO8, - U3JI0HCEHUE MeopemuiecKux
OCHO8 pabomvl,; -XapaKxmepucmuKa cocmasa u ocobenHocmetl 3a0anutl pabomuol U 0ObACHEHUE
Memo008 (cnoco608, npuemos) ux 6blNOIHEHUs, - XAPAKMePUCMUKA mpebosanutl K pe3yibmamy
pabomol;, - UHCMPYKMANC NO MeXHUKe 0Oe30NACHOCMmU Npu IKCHIAYAMAayuu MexHUYecKux
cpeocms; - NpogepKa 20MOBHOCIU CMYOEHMO8 bINOIHAMb 3A0AHUsI pAOOMbl; - YKA3AHUSA NO
CAMOKOHMPOIIIO Pe3YiIbmMamos blNOJHEHUsI 3A0AHULL CIYOeHMAMU.

OcnosHas yacme 6KIOYAEm NPoYecc 8bINOIHEeHUs 1AO0PAmMOpPHOl pabomul, ogopmieHue
omyema u e2o sawumy. OHa ModHcem COnpPo8oHcOAMvbCsi OONOTHUMENbHBIMU PA3bACHEHUSMU NO
X00y pabomsi, ycmpaumeHuem mpyoOHOCmel NpU ee GbINOJHEHUU, MEeKYWUM KOHMPOLeM U
OYEHKOU  pe3yibmamos OMmOeIbHbIX CMYOEHMOos8, Omeemamu Had 60NPOCHL  CMYOEHMO8.
Bozmootcno npobroe svinonnenue 3ad0anus(uit) oo pyKogoocmeom npenooasameis.

3axnouumensvrasn yacmos coodepicum: - noosedeHue oouUx Umo2o8 3aHsAmus, - OYeHK)y
pe3yrbmamos pabomuvl 0OmMOenbHbIX CMYOEHMOs, - OMeembl Ha BONPOCHl CIYOEHMO8, - 8bLOAYY
PeKoMeHOayuti no YCMPAaHeHuio npobenos 6 cucmeme 3HAHUNL U VYMEHUU CMYOeHmOos, No
VAYUWEHUIO pe3yIbmamos pabomul, - cOOp OmMuemos8 CmyoeHmos 0. NPOGepKU, U3N0NHCEHUe
Cc8e0eHUll, Kacarouuxcs n0020MoeKU K 8bINOJHEHUIO clledyiouell pabomeoi.

Beoonas u  saxknouumenvnas  wacmu  1a60PAMOPHO2O  3AHAMUA  NPOBOOAMCA
@pornmanvro. OcHOBHAS 4aACMb MOJNCEM BbINOJIHAMbBCA UHOUBUOVATILHO UNU KOJLIEKMUBHO (8
3asucumMocmu om opmuvl OpeanU3AYULU 3aHAMUSL).

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe

B xo00e nabopamopnuvix 3anamuii cmyoenmol 6e0ym HeoOX00uMbvle 3anUcC, COCMAasiaiom
(no mpebosanuio npenodasamerns) umo2o8ulil nucbmenHolil omuem. Ha nepeom 3ansmuu yuxia
J1abopamopHeix pabom npenoodasameinb OOIHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCABIEHUIO
u ogopmnenuro omuemos ¢ yeavlo obecneyeHus eouHoobpaszus. B zasucumocmu om
ocobeHHoCmel Yukaa 1aO0pamopHblX 3aHAMUL OMYyem COCMABIAEMCs KAXCObIM CIMYOeHmMOoM
UHOUBUOYATILHO, TUOO 00WULL omyem - NOO2PYNNOU U3 2-3 CMy0eHmos.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Ilo oxonuyanuu nabopamopHou pabomvl cmyoeHmvl 0053aHbl NPeOCMABUmMb OMmyem
npenooasamento  Oas  nposepku ¢  nociedyioweri  3awumou. Ilo  coenacosanuro ¢
npenooasamenem OONYCKaAemcs npeocmasienue K 3awume omyema o 1abopamopHoi pabome
80 8pemsl cedyrueco 1abopamopHO20 3aHAMUL UIU 8 UHOUBUOYAbHbIE CDOKU, 02080PEHHbIE C
npenooasamenem. /[onyckaemcs no co2iaco8anuio ¢ npenooagamenem npeocmasiams omyem o
nabopamopHoil  pabome 6 9INeKMPOHHOM 6ude. B kouye 1nabopamopnoco 3amsamus
npenooasamens oyenusaem pabomy cmyoenma nymem nposepku omuema u (i) e2o 3auumol
(cobecedosanus).

Cmyoenm Hecem omeemcmeenHOCmb.:

- 3a NPoONYcK 1a60PamopHO20 3aHAMUS NO HEYBANCUMENbHOU NPUYUHE,

- Heno020moGIeHHOCMb K 1a060pamopHoll pabome,

- HeC80eBPeMEeHHYI0 cOayy Omuemos o 1ab0pamopHoll pabome u ux 3auumy;

- nOpUY UMYWEeCmaa U HaHeceHue MamepuaibHo2o ywepoba iabopamopuu

Kpumepusmu oyenxu codepaicanusi 1a60pamoprHoco 3ausimus A6IAI0MCs:

- coomeemcmeue memvl U COOEPAHCAHUA 3AHAMUA NpocpaAMMeE  OUCYUNTUHDI,
memMamuyecKkomy

- YemKOCMb, ACHOCMb Yelu U 3a0ay 3aHAMUA,




- op2anuyeckoe eOUHCmMeo meopuu U NPAKMuUKU NPU peueHuy KOHKpemmbix 3a0ay,

- MOYHOCIb U OOCMOBEPHOCHb NPUBCOEHHOU UHGOpMAYUU,

- ompaoiceHue co8PeMeHH020 YPOBHs pa36UMUsL HAYKU, NPOU3B0OCMBA, MEXHUKU,

- npogeccuonanvbHas HanpasiIeHHOCMyb 3aHAMUSLL,

- CO2NIACOBAHHOCHb  3A0AHULL ¢ coodepicanuem Opyeux ¢Gopm ayoumopHou u
CAMOCMOAMENbHOU pabomul CmyOeHmos;

- peanuzayusi 6HYmMpu npeoMemHubLx U MeNC NPeOMEemHbIX CEs3ell

MeTtoauueckue ykazaHus [0 MPOXOKACHUIO JTa0OPATOPHBIX pabOT UMEIOTCS B U3JaHHOM
BUJE, a TaKkKe B BHUAC DOJICKTPOHHBIX pecypcoB Oubmmoreku I['YAIIL, cucremer LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Merognueckue yKa3aHus TS 00yJaroIMXCst o MIPOX 0K ICHH IO
CaMOCTOSITENIbHOM PabOTHI

B Xo/1e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIHICS BBIMOIHICT pabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

s oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYEHHs, CaMOCTOSITEIbHAsS padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHWU M CHCTEMATH3alMU MPUOOPETaeMbIX 3HAHUMN, 00ECIEYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, [OMOTAaeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHall 1o JTUCIHUILIHHE;

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

CamocrosTenpHas pab0oTa CTyJACHTaMH BBIMOJHAETCS C WCIOJb30BAaHHEM IPE3CHTAIUN K
JIEKIUSAM, METOANYECKHX nocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), yueOHUKOB CITUCKa JUTEPATYPHI, PECYPCOB
WHTEepHET JaHHOTO MOYJIS

11.6. Meronuueckue ykazaHUs [ OOy4arOMMXCAd MO MPOXOXKICHHUIO TEKYIIEeTo
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TEUEHHE CEMECTpa C IIeNbI0 OI[CHUBAHHS XO0Ja OCBOSHUS
IACIIATIINHEL

11.7. Meroandeckue yka3aHus I 00YJaArONIUXCs MO MPOXOKISHUIO MTPOMEKYTOUHON
aTTeCTallu.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpuUBaeT  OICEHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB O0y4YeHHS Mo auciuiuiHe. OHa BKIIOYAET B
cebs:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYYEHHBIX OOYYaIOIIUMCA B IMPOLIECCE
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a7ad. JK3aMeH, KakK MIpaBWiO, MPOBOAMUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM WM 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYYEHHBIX OO0YUYaIOIMHUMCS B XOJA€ MU3YYCHHS
y4eOHON MTUCHUIIIMHBI B 1IEJIOM WJIM NMTPOMEXKYTOUHAs (TI0 OKOHYAaHWU CEMECTpa) OIlCHKa 3HAHUHN



00y4aromuMcs IO OTJAEIbHBIM pa3jiesiaM JUCHUILTUHBI C aTTECTAIlMOHHON OLEHKOW «3auTeHO»
WU «HE 3a4TCHOY.

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyJaroIIMMCs ITPU M3YYEHUH AWUCIMIUIMHBI, IPHU BBIIOIHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEILHO.

Cucmema oyenok npu nNPoBeOeHUU NPOMEI’CYMOYHOU ammecmayuy OCyuecmeisiemcs 8

coomsemcmeuu ¢ mpeboganuamu Ilonosxcenuti «O mekyuem KOHMpole YCneeaemocmu u
npomedcymounoi ammecmayuu cmyoenmos I'VAIL, obyuarowuxcs no npocpammwvl 8vicuieco
obpazosanusy u «O MOOYIbHO-PEMUH2080L CUCMeMe OYeHKU Kauecmeda yuyeOHOU pabomul
cmyoenmog 6 I'VAII».

Ilpomedsxcymounas ammecmayusi npo8oOUmMcs 0Jisl OYEHUBAHUSL NPOMENHCYMOUHBIX Pe3VIbmMamos
00yyeHuss 8 mom cayuae, K02e0a OUCYUNIUHA U3VHAEMCS HECKOIbKO Nepuooos8 obyuenus, u npu
9MOM ee u3yueHue He 3a6epuleHo, U YueOHblll NIaH 00pa3068amenbHOl NPOSPAMMbL, GKAIOUAIOUUL
OaHHYI0  OUCYUNJUHY,  npedycmampuedaem NpPo8eOeHUe  HeCKONbKUX — NPOMENCYMOYHBIX
ammecmayuil.

Ilpomesicymounas ammecmayus npo8oOuUmcs O OYEHUBAHUS OKOHUAMENbHBIX pe3ylbmamos
00yuenus 8 mom ciyuae, K020a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHUAMENbHASA OYeHKd No
oucyuniune 6vlcmasisiemcsi 6 KOHYe uszyuenus oucyuniunvl. OKOHYaAMeNbHAs OYeHKA No
OuCYuniune paccyumvléaemcs Kax OYeHKA Nocle0He20 ceMecmpa U YKA3bleaemcs 6
NPUNOIHCEHUU K OOKYMEHmMY 06 00pa308anuu U o K8arupurayuu.

Ipu peanuzayuu mooyneti donyckaemcs ammecmayus no Mooyio 8 yeiom (be3 niaHuposanus
KAKoUu-1u60 opmbl NpOMENCYMoOyHOU ammecmayuy 01 KAHO020 KOMNOHEHMA MO0V
OMOEeNbHO) CO2NACHO YUeOHOMY NIAH).

Pezynomamer npomesicymounou ammecmayuu 00yuanowuxcsa, a maxdce npeoioNHCeHus no
NOBLILEHUIO Kauecmed UX MNO0020MOBKU BbIHOCAMCA HA 00cCydcoeHue 3acedanuti xageop,
cosewjanuti 0ekanos, YueHvlx cosemos akyromemos, @uiuanos u Yuenmoco coeema
VHU8epcumema.

Heyooenemseopumenvuvie pe3yrbmamvl NpOMENCYMOYHOU ammecmayuu 00y4arnuie2ocs no
OOHOU UNU  HECKONbKUM — OUCYUNIUHAM  (MOOYIISIM, NPAKMUKAM) UIU  HENPOXOAHCOeHUe
NPOMEdCYMOYHOU —ammecmayuu  (HeaeKka) npu  Omcymcmeuu  Y8adCUumenbHbvlX NpUudUH
NPUSHAIOMCA AKAOeMUYECKOL 3A00IHCEHHOCMBIO.

Ilocnedosamenvrocms npogedeHUs NPOMENCYMOYHOL AMMeCmMayuu.

e [lpenogaBarenb HE MEHEe YeM 3a TPH THS 10 MPOBEIEHUS MPOMEXKYTOYHOH aTTeCTaIHH
nHpOpMUpYeT 00yUarOIMUXCA O CIOCO0€ MPOBEICHUS MPOMEXKYTOUHOM aTTecTaruu (K
OpUMEpPYy, CCBUIKY Ha OHJIAWH-KOH(EpPEeHLHUIO [UId MPOBEACHUS MPOMEXKYTOUHOM
aTTecTanuy o0yJaroImuxcs), Ha3HaYeHHue ayAuTOPUH.

e [lpemnogaBarenb 3apaHee 3arpyKaeT BApUAHTHI 3aIaHUH [T TPYIIITBI B TUYHBIE KAOMHETHI
(pro.guap.ru)

e [lpemogaBarenb, WCIONB3YS HK3aMEHAIIMOHHBIE OWIETHI, MPOBOIUT ATTECTAIHIO
o0ydJaronmxcs

e [lpenogaBarens GOPMUPYET UTOTOBBIC PE3YIHTATHI IPOMEKYTOUHOM aTTECTAIIHH.

e Pe3ynbraThl aBTOMAaTHYECKH MEPEHOCATCS B BEAOMOCTh M 3aUETHYIO KHHXKKY
oOyuatorerocs.

e OOyyaromuiicsi 3HaKOMUTCSI ¢ BBICTABJICHHOM OIIEHKOH B 3aU€THOM KHIKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




