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AHHOTaUs

Jucuunnuna «VHTemeKkTyallbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BHICIIETO O0pa3oBaHWsl — TMporpamMMmy OakalaBpuara IO HAMPaBICHUIO MOITOTOBKH/
cenuaibHocT  25.03.02 «TexHuyeckas dKCIUTyaTalldsl aBUALIMOHHBIX AJIEKTPOCUCTEM H
MUIOTAXHO-HABUTALIMOHHBIX KOMIUIEKCOBY» HAIpPaBICHHOCTH «TexHuYeckoe oOCTy:KMBaHUE U
PEMOHT aBUOHUKWY. JluciuruimHa peanusyercs kadenpoit «Nel2y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATHh CUCTEMHBIN MTOAXO0/ JIJIsl PEIICHUsI ITOCTABJICHHBIX 3a7au1»

CopepxaHue NUCUUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TEHJICHUUSAMHU U TIEPCIEKTUBAMH Pa3BUTHS METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa, MOJCISIMU
MPEJCTaBICHHUS] 3HAHWM, METOAbl OINEPUPOBAHUS HUMH, C METOJaMHU pELICHHUS CIOXKHBIX
TpyaHOOpMaATU3yeMBIX 3334, CO CTPYKTYpOH M MPUHIUIAMHU PabOTBhI IKCHEPTHBIX CHCTEM
(9C), HEWPOHHBIMH CETAMU, METOJAMH MAITUHHOTO O0YUYECHHUS.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIMIHE (OPMBI OpPraHU3AHUN
yueOHOro mporecca: JEeKIUHU, J1adopaTOpHbIe palOThI, MPAKTHUYECKHUE 3aHSATHUS, CEMHUHApHI,
camocTosTeNlbHas padoTa 00y4aroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUIHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0miasi TpyIOEMKOCTh OCBOCHHS ITUCIUIUIMHBI COCTaBISET 2 3a4€THBIX EAMHHUIIBI, /2
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



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. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (nayee —
OI1 BO).

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

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus Konun
Kon u HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
(rpymma) HaMCHOBaHHE
KOMTICTCHITHH
KOMIICTCHITHH KOMTICTCHITHH
YK-1 Cnocoben
VK-1.3.1 3HaTh METOIMKH MOUCKA, cOOpa U

OCYIIECTBIIATh

00paboTku nH(MOpPMAIUHU, B TOM YHUCIIE C

UCIIOJIb30BaHNEM MH(POPMAITHOHHBIX TEXHOJIOTHIA
aHAJIN3 U CUHTE3
YHuBepcanbHbIe - YK-1.Y.1 ymeTh npuMeHsTh METOJUKU TTOUCKA,
KOMIIETCHIINH p ’ cbopa 1 06paboTku uHpopMaITHH

MIPUMCHSIT
o VK-1.B.1 BrageTh HaBbIKAMH KPUTHUYECKOT'O aHAJIN3A

CUCTEMHBIH MOIXO0/

¥ CHHTE3a HH(pOpPMAIHH, B TOM YHUCIIE C IIOMOIIBIO

JUTSL peleHust
U(POBBIX UHCTPYMEHTOB
MOCTABJICHHBIX 3a7a4

IIOUCK, KpI/ITH‘{eCKI/Iﬁ

2. Mecro nucuumiaussl B ctpykType OI1

JucuumnimHa MoXeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YarOUUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLUTIINH:

- «BBICIIASI MAaTEMATHKa, - KMHPOPMATHKAY,
3HaHMs, IIOJIyYEHHBIE IIpUM M3YYEHUM MaTepuaja JaHHOM JHUCHUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TaK M MOTYT HCIIOJIb30BAaThCs MPU U3YHYEHUU IPYIMX TUCIHUIUINH,
CBSI3aHHBIX C CO3/IaHMEM aBTOMATH3UPOBAHHBIX CHCTEM 00pabOTKH MH(OPMAIMK U YIPABICHHUS.

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI

JlanHbple 00 o01ieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOM
paboTHI 110 AUCUHUIUIMHE (M paclpeieseHle 3TOM TPYI0EMKOCTH [0 CEMECTpaM) MPEACTaBIEHBI B
Tabmuie 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoemkocTs 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 79 2/ 72
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13), 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17




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

9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3ager, sx3amed (3auer, Judd. 3aq, Mndd. Hudd. 3au.
K3 %) 3au.

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3aensl, TEMBI TUCIIUIIMHEI Texun | 113 (C3) JIP KII CPC
’ (qac) (qac) (dac) ("ac) (gac)
Cemectp 6

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

IIpakTyeckass IOATNOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarlolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢ Oyayuieu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabnuIe 4.

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

Howmep

pasena HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIIHOHHBIX 3aHATHH

Brenenue | [Ipenmer "HHTeiekTyanbHble CHCTEMBI". AKTYyaJlbHOCTh, 3aJaud, COJEPKAHUE U
CTPYKTYPHO-JIOTMYECKAs CXEMa Kypca.

Paznen 1 | [lonstue uckyccrBenHoro untemexkra (MUW). Ilpenmer uccrnenoBaHusi M OCHOBHBIE
HampaBieHus: uccieqoBaHuil B oOmactu WM. Dtambl pa3BUTHS HHTEIUIEKTYaJIbHBIX
cuctem (MC). OcHoBHbIE HanpaBJeHHs pa3BUTHA uccienoBanuii B oomactu NC.
TpaguMOHHBIE HAIIpaBJICHUS U PEUTHHI COBPEMEHHBIX HAIIPABICHUH UCCIEAOBAHUN B
obnactu MC. BHeapeHue cucteM MalIMHHOTO OOY4YEHHUS B «OTpAciau»: KIHOYEBBIE
npumepsl ucrnonb3osanus MU B orpacnu (xeiicsl). Kpusas I'apTHepa.

Cucremsl mipeacTaBieHus 3HaHWi. OTinuume 3HAaHMK OT AaHHBIX. Kiaccuduxanuys
3Hanui. ba3a 3nanuii (B3). M3Bneuenue 3Hanuil. MHTerpanus 3Hanuil. TexHOIOTUH
MaHunyiaupoBanus 3HaHusiMu (TM3), s3piku npenctaBnenus 3Hanuil (SI13). [lonsTue
HKCTEHCHOHAJ M MHTEHCHOHAJI 3HAHUM M COOTBETCTBYIOIME UM 4yacTu B b3. Ilpumepsr.
Mopenu nipeacrasnenus 3Hanuil (MI13), ux knaccuduxanus.




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 neiictBus KBaHTOpoB. (CBOOOIHBIE U CBS3aHHBIC
nepemeHHble. MHTepnperanysi BbICKa3bIBaHUM, CoJepKallux KBaHTOpbl. [loaroroBka k
aBTOMAaTH3allMi OOpaOOTKM BBIpAKECHUN mNpenukaTHOM noruku. Kiaysamenas ¢opwma.
Jlornueckwii BBIBOJI. ABTOMaTHYECKOE JOKAa3aTeabCTBO TeopeM. [Ipouenypa pesontonuu.

OcHOBHbIE TIOJIOKEHUSI HEUeTKOM Joruku. [Ipencrapienrue 3HaHUN U BBIBOJ] B MOJIEIISIX
HeueTko noruku. Hederkoi mHOXecTBo. Dazzuduxanus. ledazzudpukanus. OyHKus
npuHauie)kHocTH.  Omepand  HaJ  HEYETKUMHM  MHOXKECTBaMHU  (IepeceycHue,
o0beMHEeHUe, AOMOJIHEHUE, UMIUIMKanus). CUCTEMbl HEYETKOTO JIOTUYECKOTO 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.
OxcrencnoHan u uHTeHcHoHanm B CC. basoBele u BupTyanbHbie oTHOmeHus 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
MOJCIIEH.

[Iponykuuonnsie MII3. ®opmar mnpoaykuuu. [Ipoaykmumonnsie 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 HHTEpIIpeTaTtopa. PexuMbl
pabotel. HeundopmupoBanHast crparerus. Bpibop u3 KoH(QIMKTHOrO 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 cucteMbl (3C).
Cxema u cocraB nuHamuueckoir DC. Pesxxumbl pabotsl OC. VYmpasnenue B OC. [lonstue
Moy, obpasua. Onucanue 3TanoB paboThl UHTEpHpeTaTopa. PazButue kiaccuueckoin
cxeMsl pabotsl DC.
Camocmosmenvuas paboma no npezenmayuu
Meroasl pemenusi cioxHbIx 3agad B DC. Meron peaykiuu. [IpuHuIun HamMeHBIINX
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.
Mertoas! pemienus cioxHbIX 3a1a4 B JC. [louck B aqbTepHaTUBHBIX POCTPAHCTBAX.
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. [locTaHoBKa 3amgayn OOydeHUS 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 posa.

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, moJmHOMuUanbHas 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 oOy4yeHMs, AJITOPUTM OOPATHOIO PACIPOCTPAHEHUS
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. Anroputm 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 kiaccuuKamm, acCoIMaIiy, MOCIeI0BaTEIbHbIC Ia0IOHBI.

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: uHGOpMalnOHHBIN BeIMTphI. Kpurepuit
pacuienienus Gini mpu BeIOope aTpuOyTOB.

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

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

[TocnenoBarensubie mabnoHbl (sequential patterns). OcHoBHbie ToHsATHA. [logmeprxka
nocienoBarensHocTH. larn anroputma AprioriAll, mpumep padoTsr.

HckyccrBennsie HeliponHble cetu (MHC).
buonornuecknii M MCKyCCTBEHHBIM HeHpoH. Ilpumep pacuera BbIXOJAa HEHPOHA.
Knaccupukanus MHC. HMHC npsimoro pacnpoctpanenusi. Ilepuentpon. Ilpumepsr
onHocnoitHoi u mHorocnoiHoit MHC. Ilpumep 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. baifecoBckas cetb (BC). 3amaua
oOyudeHus nmapameTpoB pacnpenenenuidl. TpakroBka ¢popmynsl baiteca. [lytu ynpomenus
BC. HaviBHbli1 6alieCOBCKHIT KIIaCCUPHUKATOP.




Paznen 6

I'ny6okoe ooyuenue (Deep Learning, DL).
I'nyookne MHC (DNN). Pabora ¢ m300pakeHUsIMH C TIOMOIIBIO HEHPOHHBIX CETEi.
Cseprounas MHC (CNN). Onepanuu cBeptok, max-pooling. IlomynspHeie apXUTEKTyPhI
cBepTouHbIX HelpoHHbIX ceteid: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'ny6okre MTHC (DNN). I'enepatuBHo - coctsarenbHbie cetd (GAN), cxema, pabora
reHepaTopa ¥ 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 ¢ aBToKOAUpOBIIUKAaMU. [IprmMep apXUTEKTYpBHI.

[TepcriekTuBHBIE HanpaBiaeHus B DL.

Tpancdepnoe ooyuenue (TO). Jomennas aganramnus (DA). [Tpumepsr.
WNukpemenTHoe oOyueHue. 3aada yMeHbIIeHUs pasMepHocTH. OOepTOUHbIE METOIOB HA
ocHoBe SVM.

O6yuenue c¢ noxakpemnennemM(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 IIEHHOCTH M KadecTBa. Q-oOyduenue. ['myOokoe oOyueHue c
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 — mpe3eHTalHsl.

Paznen 7

VcKyccTBEHHBIN MHTENIEKT U aHAJIU3 IaHHBIX.
Wntennexryanpubiii ananu3 gaHHbix (MAJL). IIporpammuble KOMILIEKCHI Ul aHaJIM3a
naHHbIX. CTaHApT AJIA pEeLIEHMs 3a/1ad aHajdu3a JaHHbBIX. POIM y4acTHHKOB B IpOEKTax
no aHanu3y naHHeix. Texnonorun SEMMA, KDD. Draner KDD.
Kpocc-unnycrpuaneheiii crangapt CRISP-DM u ero aranel

Ponu yuacTHUKOB aHAJIMTHYECKUX MTPOEKTOB. [IpeBapuTenbHble MPOBEPKU MPOEKTA
3amgaun Data Mining B ananu3e qaHHBIX

[Iporpammusie cpeactBa paspabotku WC (s3pik Python u 6uGmmorexu). Cpencrsa
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 TPYJOEMKOCTh

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 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

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/1a4ya armpoKCHUMAIIAH
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 MHTEUIEKTyaIbHOM 2 2 5,7
aHaJIM3e JAaHHBIX. 3a1a4U PErPecCUu 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 TPETyCMOTPEHO

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
W3yueHne TeOpeTHIecKoro Marepuasia
10 10
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKyIEeMy KOHTPOIIIO
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13)
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 11 11
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00y4aromuxcs 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

Kom1uectso 3x3eMILIsIpoB B

lngp/ bubnuorpaduueckas ccpuika 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 HHTEJIJICKTA ! 5

yueOHoe mocobue / FO. A. AnToxuHa, A. A.
OBogenko, M. JI. Kpuuesckuii, 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 HCKYCCTBEHHOTO MHTEJUIEKTA. 14
[TpakTuueckuii kype [Tekcr] : 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 TEXHOJIOTHU 50
MAIIMHHOTO 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
WH(OPMaLIMOHHO-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-
TEJIEKOMMYHUKAITMOHHOU 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 MHTEIUIEKT) -

COAEPKUT IPUMEPBI 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— IlepedeHs 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.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

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

1 JlexuMOHHAs Ay AUTOPUS

MynpTuMeanitHas TEKIMOHHAS ayAUTOPUS

10. Onenounsie cpeacTBa AJIs MPOBEICHUS MPOMEKYTOYHOM aTTeCTallul
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 [lepedyeHb OLICHOYHBIX CPEACTB

JuddepenumrpoBaHHblii 324ET Cnucok BOIpOCOB;
TecTtsr;

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
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 KOMIIETEHITNH X .
A apaKTEepUCTUKA CPOPMUPOBAHHBIX KOMITETECHITHIA

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

COTIHOY — ONMHpasiCh Ha 3HAHWS OCHOBHON W JIOTIOJTHHTEIHLHOM JUTEPaTypHI,

GauTeHOY TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITENIbHOCTHIO HAPABIICHHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJaeT BBIBOJBI M 0000IIEHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMaTN3UPOBAHHBIX 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 TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITHH.
— 00yJaroIuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
[0 CYNIECTBY 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,




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;
— YaCTUYHO BJIaeET CUCTEMOM CIELMAIN3UPOBAHHBIX 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 IIPUMCHCHHUN 3HaHHI>'I;

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

Tabmuna 15 — Borpocs! (3agaun) 1i1s 3K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHAMKATOpa
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 (3ama4) st 3a4dera / qudd. 3adera
WHAMKATOpa
[losicHuTE N0 HEUETKOTO JIOTMYECKOT0 BhIBOJA 10 Mamaanu VK-1.3.1
TlosscauTe MexaHU3M pa3peuICHUst KOH(i)J'II/IKTOB B IPOAYKIITMOHHBIX yK_l y 1
CHCTEMAx
YK-1.B.1

Kakne meTonpr MaTeMaTHyeckoro mojenupoBanus MIC BaM U3BeCTHBI?
[IpuBenuTe MOCTAaHOBKY 3a1ad.

Beposaraoctabie Momenn. O6nacts nmpumeneHus. batiecoBckast cetsb (BC).
3agaua o0y4eHus napaMeTpoB pacnpeneneHnii. TpakToBka GopmyIisl
Baiteca. ITytu ynpomierus bC.

OO0y4eHne HeHpoHHBIX ceTeil. O0ydeHue ¢ yunteneM. Ommubka o0ydeHus,
aITOPUTM OOPATHOTO pacmpocTpaHeHus omuoku. [Ipodbaema
nepeoOyYeHHSI.

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

[Iporpammusie cpeactaa paspadorku UC
Kakue nporpaMMHbIe CpeAcTBa IPUMEHSIOTCS IPU PEILIEHUH 3a1a4
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 METOOJIOT MM BEIUUCIIUTENBHBIX
sKcriepuMenToB 1pu pazpaborke VIC na ocnoe MHC

OnummTe CyIecTBYIONIIE METO/Ib MAIIMHHOTO O0y4eHHs

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

Uro sBRIsieTCA anropuTMoM 00y4YeHHS ¢ moAKperuieHneM. Kakoi
cneruduKoit o0sagaeT 00yIeHne ¢ MOIKPETUICHUEM




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

Kakwne nporpamMmMusre mHCTpyMeHTH MofenupoBanmst MHC B matlab Ber
3HaeTe?

[losicauTe CTPYKTYpY IpOrpaMMel Ha si3bike VP

ITosicHuTE CTPYKTYpY *KypHasla IPOBEACHHUS KOMIBIOTEPHBIX MOJEIbHBIX
SKCHEPUMEHTOB

Kakne 6ubnmorexu npu paspaborke C mis s3pika Python Bam m3BecTHbI?
HazoBute cymecTByonye OMOIMOTEKH IS peaiu3anny IryO0KnuX
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 TepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

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

Tabnuna 18 — [IpuMepHbIil nepeyeHb BOMPOCOB I TECTOB

. Kox
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
HHAWKaTOopa
Koprex <ckopocts, {Manas, HeOoIbIIast, Cpeansis, Beicokas}, [0,300], G, M>, roe G VK-1.3.1
— mporieaypa mepedopa MeMeHTOB 0a30BOT0 TEPM-MHOXKECTBa, M— mporeaypa VK-1.V.1
9KCIEPTHOTO OIPOCa SBISIETCS IIPUMEPOM VK-1B.1

Kak 0yner npencrasiena ba3za 3HaHwmid, ecu B KauecTBE CIIoco0a MpeCcTaBICHUS
3HaHUI OyJeT UCTIONB30BaThCS JIOTHKA MIPETUKATOB IIEPBOTO Mopsiaka?

Uro Takoe Kpocc-Banuganus?

MamwunaHOe 00y4eHrne — 37O ...

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

-To/pa3ie] TeXHOJOTUI HCKYCCTBEHHOTO MHTEIUICKTA, N3YYAIOIIUN YeTOBEKO-
MAaIlIMHHOE B3aHMO/IeliCTBHE

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

-IOApa3/ie] TEXHOJOTUH UCKYCCTBEHHOTI'O UHTEJUIEKTA, U3YYatolMi MPUHIIMIIBL
pa3paboTKu poOOTOTEXHUICCKIX CHCTEM

I'pafueHTHBIC METOIBI — 3TO ATOPUTMBI:

-BBIYHMCJICHUS IPONU3BOIHBIX

-TeHepanuy n300paxeHni

-KJ1acCU(UKALUK U300paKEHNH HA OCHOBE UX IIBETOBBIX XapaKTEPUCTUK
-HaX0XXJIEHHS JJOKaJTbHBIX MHHUMYMOB nu(depeHnupyeMon GyHKIun
JIuHeliHas perpeccusi OTHOCUTCS K 3a/1adam:

-00y4eHus ¢ yuuTeIeM

-00y4eHus 6e3 yuauTens

-00y4eHns ¢ TOKpenIeHueM

Just peammzanun Web-uatepdetico npuinoxkennit MU ucnonssyrores:

-Git

-Numba

-Dash

-Flask

ITpu pemennn 3agaq pa3padorku MIC Mcrons3yroT ciueayroee NporpaMMHOE
obecrieueHme:




K HenocraTkaM ceMaHTHUUECKHUX CETEH OTHOCSTCS ..

B 1em 3akmrogaeTcst poib CBEPTOYHBIX CIIOEB?

Ha xaxux nomxomax 6a3upyroTcss METOIBI CTPYKTYpH3alny, (popManuzanun u paboTsl
C HETOYHBIMH HEOTPE/ICICHHBIMU 3HAHUAMH U TaHHBIMU ?

Kaxk Ha3pIBaeTCs CTaTHCTHYECKAs B3aMMOCBS3b HECKOJIBKHX CITyJaiHBIX BEIUYNH?
Bubnmoreka ucmons3yercs s padboTH ¢ TabaumaMu

-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 OOY4YarolIUXCsl 3a09HOH (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/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (OpMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TMPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroIluxcs
I'VAIL

11. Meronuyeckue ykazaHHs AJs1 O0y4YaIOIUXCsl 10 OCBOSHUIO JUCIIUITITUHBI

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
byHIaMEeHTANBFHBIX TPOOJEeM IUCHUIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEWUIIHX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIWHU. JISKIUs pacKphIBaeT MOHATHHHBIN ammapar
KOHKPETHOU o0yacTH 3HaHus, €€ MpoOseMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU TUCIUTLTTHAMY.

[InaHupyemble pe3yapTaThl IPH OCBOSHUH 00YUYAIONIMMUCS JIGKIIMOHHOTO MaTepuaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX OINPECISIETCS IIEJICBOM YCTAaHOBKOM K Ka)KJI0H KOHKPETHOU TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

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

— TOSIBJICHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHHE 3HAHUKW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel ClaiioB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana TIpU MPOBEACHHUH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTLIMHE.

11.2. Meroanueckue yKazaHus Al OOy4YarolUXCcs [0 yYaCTHIO B CEeMHHApax

OCHOBHOU TENBIO ISl 00YYArOMIeToCs SBIISICTCS CUCTeMAaTh3amnusi U 00001eHe 3HAaHUT
0 u3yyaeMoil Teme, paszieny, (GOpMHpPOBaHHUE YMEHHs pPadOTaTh C JIOTOJIHUTEILHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIMOCTABISATh W CPABHHBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOK TOYKY 3peHHMS M T.I. B CcOOTBeTCTBMM ¢ Beayluen
TUTAKTHYECKON TENBI0 COJEp)KAaHUEM CEMHHAPCKHUX 3aHATUN SBISIOTCS Y3JI0BBIE, Hamboliee
TPYAHBIC JUIA TOHMMAaHHS M YCBOCHHS TEMbI, pa3lelibl MUCHUIUTMHBL Crenuukond JaHHOU
(OpMBI 3aHATHH SBIISIETCS COBMECTHAS pa0doTa MpernojaBaTesi ¥ 00yJaromerocs: Haj pemeHueM
MOCTABJICHHOM MpOOJEeMBbI, a IIOMCK BEPHOIO OTBETa CTPOMTCS HAa OCHOBE YEpEIOBaHUS
WH/IMBUYAIbHOW U KOJUIGKTUBHOMW JCSITEIHHOCTH.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEeME MPOCITYIIaHHOW JICKIHH
HEOOXOJUMO O3HAKOMUTBCS C TIUIAHOM €ro TMPOBENEHHUs, C IJUTEpPaTypoil W HAyYHBIMHU
nyOIMKaUsAMU 10 TEME CEMUHApa.

11.3. Meroauueckue ykazaHHus ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTnueckoe 3aHSATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKIIYaroniascs B BBIIOJTHEHUN 00yUYaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHSTHS Ul 00ydarolerocs siBsieTcs NpUBUTHE 00ydaroluMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMON TUCIUIUIMHE.

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

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3allis 3HAaHWA TpH pelleHUH
KOHKPETHBIX 3a/1a4;

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

— OBJIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

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

[TpakTHdeckre pabOTHI MPEACTABICHBI B METOANYCCKHX YKa3aHusax B cucreme LMS I'VAIIL
OO6mas gactb pabOThI UISI BCEX CTYIACHTOB T'PYIIBI BBITIONHSETCS B JHUCIUICHHOM KIlacce.



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

11.4. Meroauueckue ykazaHusi A OOYYalOIIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabot B xo/ie BBINOIHEHUS J1a00OPATOPHBIX padbOT 00ydaroLMics JOKEH YIITyOUuTh U 3aKpeluTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAETh COBPEMEHHOM METOAMKON U TEXHUKOW HKCIIEPUMEHTA
B COOTBETCTBUU C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOydaromerocs. BsinonHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, PacYeTHO-aHAINTHIECKOM
4acTeHd U KOHTPOJIBHBIX MEPOIPUITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0yYarOmUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNesieMOi ydueOHbIM IIJJAaHOM, W OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIIETYIONUX OCHOBHBIX 33]a4 00y4aromerocs:

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

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3alUs TEOPETUYECKUX 3HAHMM, IIOJyYEHHBIX Ha
JEKLUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSITEIBHOH  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 YCBOeHUe Meopemuyeckux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABbIKOG UCCIeO08AHUSL NyMeM NOCMAHO8KU, NPOGedeHUs, 0Opabomxu
U npeocmasienus pe3yibmamos SKCNEePUMEHMA HA OCHO8e NPAKMUYECKO20 UCHOIb308aHUS
PA3IUYHBIX  CpeOcms8 (HAON00eHUs, U3MepeHus, KOHMPOJA, BblYUCIUMENbHOU MeXHUKU),
npUoOpemenUs Ha8bIKO8 ONbIMA MEOPUECKOU OesiMeTbHOCMU.

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

OchosHblMu 3a0auamu 1aOOPAMOPHBIX 3AHAMUL AGISAIOMCS: - NPpUobpemeHue onvima
pewieHus: y4eOHo- UCCIe008AMeNbCKUX U PEAlbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8E U3YUEHHO20
MeopemuyecKko2o Mmamepuaia, - Hnpuodpemenue Onvlma NPOGeOeHUsi IKCHePUMEHmA, -
061a0eHUe HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMBEMCmayloujeti 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
KOJIIEKMUBHOU U UHOUBUOYATILHOU (POPMOTL OVUEeHUS.

OchosHblMU  PYHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGNAIOMCA: - NO3HABAMENbHAS,
Pazeusarowas; 0CHUMAamenbHasl.

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

- Ha O3HAKOMUMENbHble, NPOBOOUMbBIE C YENblo 3aKpenneHus U KOHKpemu3ayuu
UBYYEHHO20 MeopemuyecKkoe0 Mamepuala, - aHalumudeckue, cmassauue ceoell Yelbio
noyyeHue HOoBOU UHGOPMAYUU HA OCHO8E (HOPMANUZ08AHHLIX MeMmOo008; - MmeopuecKue,
CBsA3AHHblE C NOJYYEHUEeM HOBOU UHGOPpMAYUU nymeM camMoCmOsmenbHo 8blOPAHHBIX N00X0008 K
peutenuio 3a0ad.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNsIOMC 6 COOMBEMCMBUL CO
cneyuguueckumu  0COOEHHOCMAMU  V4eOHOU  OUCYUNIUHBL, YelaMu OoOyueHus u Mocym
npeocmasnsims  CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpPoGedeHUe




IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PEAlbHbIX 3a0al; - USpo8oe NPOeKMUposanue; -
8ble30Hble 3aHAmMuUsl (Ha NPou3800CmMe0, 8 opeanusayuu cgepuvl yciye, yupedcoeHus u op.); -
3aHAMUA-KOHKYpCbl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  8AICHO, UMOOb
docmueanace oouias OUOAKMU4EecKds yeib.

Jlabopamopnvie 3anamus npooosmcs nocie Ymenus 1eKyull, 0arowux meopemudeckue
OCHOBbI OJ151 UX BbINOJIHEHUsL. JJONYCKaemcs blNONIHeHUe 1AO0PAMOPHBIX 3AHAMUL 00 NPOUMEeHUs.
JeKYutl ¢ yeavro obnecuenus UyyeHus meopemuyecKko20 Mamepuaida npyu HAIU4uu OnUCaHuil
pabom, GKIIOHAIOWUX HEOOX0O0UMble MeopemuyecKue C6e0eHUs Ul CCHLIKU HA KOHKpemHbvle
YuebOHble U30aHUs, COOepacauue SMu ceOeHUsl.

Ocnosanuem 0151 NposedeHusi 1aO0PAMOPHbIX 3AHAMUL N0 OUCYUNTUHE SAGTAIOMCA: -
npocpamma yueoHou OUCYUNIUMbL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopmnvle  3amsamus  OOMJCHbL  NPOBOOUMbCSL 6  CHEeYUAIUIUPOBAHHBIX
1abopamopusx, CcOOmMEemMCmeyIOWUX CAHUMAPHO-2USUEHUYECKUM — HOPMAM, Mpebo8anuam
be30nacHocmu u MmexHu4ecKou 3cmemuxe.

Konuuecmso 060pyodosanmvix 1a60pamopuwix mecm OO0JNHCHO Oblmb HEe0OX00UMbIM 0.5
0oCmudiceHUss NOCMAsIeHHbIX Yyenell 00yyeHUus U 00CMamoyHviM 0 obecneuerus o0yyaemvim
YCnosutl Kompopmuocmu.

Bo epems nabopamopmwix 3anamuii 00adCHbL COONOOAMBCA 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 00nJNCHLI ObiMb 0becneuenvl 8 O00CMAMOUYHOM OObeme
HeoOX00UMbIMU —~ MEeMOOUYeCKUMU — MAMePUanamu,  BKIOYAWUMY 8  cebs  KOMNIeKm
Memoouyeckux YKas3auuii K YUukiy J1abopamopuwvlx pabom no OaHHOU  OUCYUNIUHE.
Memoouueckue ykazanus K J1aOOpamopHol —pabome  Cuyjucam — pPyKoBOOCHEOM  OJisl
npenooasameieil U CmyO0eHmos.

Ionnomouuss u  omeemcmeeHHOCMb  NPOPeccopCKo-Npenooasamenbeko20  Ccocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3YEMCsl 1aO0PaAmopHOe 3aHsImue:

3aseodyrowuii kagedpoii Hecem omeemcmeeHHOCMb 3a Hadedxcaujee QyHKYUOHUPOBAHUE
Jnabopamopuu u Kaopogoe obecneuerue 1ab0paAmopPHuIX 3AHAMUILL.

IIpenooasamensv, KOmopomy HOpYHeHO NposedeHue YUKIa J1aO0pamopHbiX 3aHAmMull,
Hecem OmEencmeeHHOCMb 3d CBO0EBPEMEHHYI0 N00Ayy 3dsi60K HA MAMepudibHoe U Kaoposoe
obecneyeHue 3aHAMUL, A MAK’CE 34 OPLAHU3AYUIO YKAZAHHBIX 3AHAMUL 6 COOMBEMCMEUU C
mpebosanusMu  OelUCmeyiouwux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCL K COOEPIHCAHUIO
3AHAMUL U MemOoOUKe uUx npoeeodeHUsl.

IIpenooasamensy umeem npaso onpeodenimsv cooepiicanue 1aOOPaAmMoOpHuvIX padbom,
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 1AO0PaAMOPHLIX pabom.

Ilpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIYOEHMA.

Ha nabopamopHnom 3anamuu cmyoenm umeem npaso 3a0asams npenooasamento u (Uau)
3asedyrowemy 1abopamopuell 0NPOCbl NO COOEPHCAHUIO U MeMOOUKe GbINOIHEHUs. pabombl U
mpebosams omeema no cywecmsy oopawenus. Omeem npenooagameiisi 001H#CeH 0becneuusams
8bINOIHEHUE CIMYOEHMOM pabombl 6 MeyeHue 3aHAmus 8 NOJIHOM 00beme U ¢ HAONeHCAUUM
KAuecmeoM, 02080PEHHbIM 8 MEMOOUUECKUX YKA3AHUAX NO NPOGEOEHUI0 1aD0pamopHuIX pabom.

Cmyoenm umeem npaso Ha GblNOJIHEHUe 1aOOPAMOpPHOl padbomvl NO OPUSUHATBHOLL
MemoouKe ¢ co2nacus npenooasamens u noo e20 HAO30POM - Npu 6e3YClL08HOM COON0OeHUU
mpebosaHuti 6e30nacHOCmu.

Cmyoenm umeem npaso GbINOIHUML AAOOPAMOPHYIO pAOOmMY, NPONYWEHHVIO NO
V8aANCUMENbHOU NPUYUHE, 8 YACHl, CO2NACOBAHHbIE C NPENno0asameeM.



Cmyoenm o00sa3an npubvimv Ha 1aO0PAMOpHOE 3aAHAMUE BOBPEMS, YCHMAHOBIEHHOe
pacnucanuem, U ¢ HeOOXOOUMOU NPedsapumenvbHol noocomoskou. K evinonnenuro
1abopamopHoll. pabomuvl OONYCKAIOMCA CMYOeHmbl, NOOMEepoUsuiue 20MoGHOCMb 6 0bveme
mpebosaHull, coOepHCAUXCsL 8 MEMOOUUECKUX YKAZAHUAX K 1abopamopHoll pabome u (uiu) 6
YCMHBIX Nped8apumenbHvlX YKA3anusax npenooagamens. JlabopamopHoe 3auamue cocmoum u3s
CLe0YIOWUX IIEMEHMO8B: B600HASL YACb, OCHOBHASL U 3AKIIOYUMETbHASL.

Beoonas uacmv obecneuusaem no020moeKy CMyOeHmo8 K GbINOJIHEHUI0 3A0aHUlL
pabomul. B ee cocmas 6xo0sm: - hopmyauposka memol, yeiu u 3a0ay 3aHAMuUs, 000CHOBAHUE
€20 3HAYUMOCMU 8 NPOPECCUOHANLHOU NOO20MOBKe CIYOEHMO8, - U3JI0HCEHUE MeopemuiecKux
OCHO8 pabomvl,; -XapaKmepucmuKa cocmasa u ocobenHocmetl 3a0anutl pabomsl u 00vsCHeHUe
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 yacmy 6KIOYAem NPoyecc 8bINOIHEeHUs 1a00pamopHol pabomel, oopmieHue
omyema u e2o sawumy. OHa ModHcem COnpPo8oHcOAMvbCsi OONOTHUMENbHBIMU PA3bACHEHUSMU NO
X00y pabomsi, ycmpaumeHuem mpyoOHOCmel NpU ee GbINOJHEeHUU, MEeKYWUM KOHMposem 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 CMYOEHMOs8, - OMEembl Ha BONPOCHl CIYOEHMO8, - 8bLOAYY
PEKOMEHOayull no YCMPAaHeHuio npobelos 8 cucmeme 3HAHUNL U YMEHUU CHMYOeHmos, No
VAYUWEHUIO pe3yIbmamos pabomul, - cOOp OmMuemos8 CmyoeHmos 0. NPOGepKU, U3N0NHCEHUe
c8e0eHUll, Kacarowuxcs no020moeKU K blNOJHEeHUIo cledyioujeli pabomboi.

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

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOt paboTe

B xo00e nabopamopnuvix 3anamuii cmyoenmol 6e0ym HeoOX00uMbvle 3anUcC, COCMAasiaiom
(no mpebosanuio npenodasames) umo2o8ulil nucbmenHwlil omuem. Ha nepeom 3ansmuu yuxia
J1abopamopHeix pabom npenoodasameinb OOIHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCABIEHUIO
u ogopmnenuro omuemos ¢ yeavlo obecneyeHuss eouHoobpaszus. B zasucumocmu om
ocobeHHoCcmell Yukaa 1aO00pamopHblX 3AHAMUL OMYem COCMABIAeMcs KA#CObIM CHYOeHmoM
UHOUBUOYATILHO, TUOO 00WULL omyem - NOO2PYNNOU U3 2-3 CMy0eHmos.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Ilo oxonuyanuu nabopamopHou pabomvl cmyoeHmvl 0053aHbL NPeOCmAasUmMs Omyem
npenooasamento 01 Npogepku ¢  nociedyioweu  3awumou. Ilo  coenacoeanuro ¢
npenooasamenem OONYCKaAemcs npeocmasienue K 3awume omyema o 1abopamopHoi pabome
80 8pemsl credyruezo 1abopamopHO20 3aHAMUL UTU 8 UHOUBUOYATbHBIE CPOKU, 02080PEHHbIE C
npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem 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 NPonycK 1a60pamopHO20 3aHAMUSA NO HEYBANCUMENbHOU NPUYUHE;

- Heno020moGIeHHOCMb K 1a060pamopHoll pabome,

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

- nOpYY UMYWeCmaa U HaHeceHue MamepuaibHo2o ywepoa 1abopamopuu

Kpumepusmu oyenxu codepicanusi 1a60pamoprHoco 3ausimus A6IA0Mcs.

- coomeemcmeue memvl U COOEPAHCAHUA 3AHAMUA NpocpaAMMeE  OUCYUNTUHDI,
memMamuyecKkomy

- YemKOCMb, ACHOCMb Yelu U 3a0ay 3aHAMUA,




- opeanuyeckoe eOUHCmMeo meopuu U NPAKmuKu Npu peulenul KOHKpemHbix 3a0ay;

- MOYHOCIb U OOCMOBEPHOCHb NPUBCOEHHOU UHGOpMAYUU,

- ompaoiceHue co8PeMenH020 YPOBHs pa36UMUs HAYKU, NPOU3B0OCMEA, MEXHUKU,

- npogeccuonanvbHas HanpasiIeHHOCMyb 3aHAMUSLL,

- CO2NIACOBAHHOCHb  3A0AHULL C CoOepicanuem Opyeux @opm ayoumopHou u
CAMOCMOAMENbHOU pabomul CmyOeHmos;

- peanuzayusi GHYmMmpu npeoMemHubIX 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 0XKICHUFO
CaMOCTOSITENIbHOM PabOTHI

B Xo/1e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIHICS BBIMOIHICT pabOTy IO
32JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
Y HaBBIKA B YCBOGHHW M CHCTEMAaTH3allMU MPUOOPETAEMBbIX 3HAHHWI, 00SCIICUMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, [OMOTAaeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poEeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepUallaMK,  HalpaBISIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHall 1o JTUCIHUILIHHE;

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

CamocTtosTenpbHass paboTa CTYIACHTAMH BBINIOJHICTCS C HWCIOIB30BAHUEM TMIPE3CHTAMH K
JIEKIUSAM, METOANYECKHX nocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yueOHUKOB crHCKa JUTEPATyphl, PECYPCOB
HHTepHeT JaHHOTO MOTYIsS

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

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS X0Jla OCBOCHUS
IACIIATIINHEL

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

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpuUBaeT  OICEHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO mucHuminHe. OHa BKIIOYAeT B
cebs:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYYEHHBIX OOYYaIOIIUMCA B IMPOLIECCE
W3y4YEeHUs] BCEH MHMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM WM 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYYEHHBIX OO0YUYaIOIMHUMCS B XOJA€ MU3YYCHHS
y4eOHON MTUCUUIUIMHBI B 1IEJIOM HJIM MTPOMEKYTOUYHAs (IO OKOHYAaHWW CEMeCTpa) OIleHKa 3HAaHUN



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

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4YEeHHBIX
00YyJaroIMMCs MTPU MU3YYEeHUH AUCLHIUIMHBI, IPH BBIIOJIHEHHH KYPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHO», «XOPOLIO», KyJOBIECTBOPUTEIBHOY, HEYJOBIECTBOPUTEIHEHOY.

Cucmema oyenok npu NPOBeOeHUU NPOMENCYMOYHOU aAMMmMecmayu OCyuecmsisiemcs 6

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 Pe3YIbmamos
00yyeHuss 8 mom cayuae, Ko2e0a OUCYUNIUHA U3VHAEMC HECKOIbKO Nepuooos obyueHus, u npu
9MOM ee u3yueHue He 3a6epuleHo, U YueOHblll NIaH 00pa3068amenbHOl NPOSPAMMbL, GKAIOUAIOUUL
OaHHYI0  OUCYUNIUHY,  npedycmampuedaem NpPOGeOeHUe  HeCKONbKUX — NPOMENCYMOYHBIX
ammecmayuil.

Ilpomesicymounas ammecmayus npo8oOuUmcs O OYEHUBAHUS OKOHUAMENbHBIX pe3ylbmamos
00yuenus 8 mom ciyiae, K020a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHUAMENbHAS OYeHKd No
oucyuniune 8vlcmasisiemcsi 6 KoHye usydenus oucyuniunvl. OKOHUAMENbHAS OYEeHKA NOo
OuCYuniune paccyumvléaemcs Kax OYeHKA Nocle0He20 ceMecmpa U YKA3bleaemcs 6
APUNOdACEHUU K OOKYMeHmY 006 00pazosanuu u o Keamuguxayuu.

Ipu peanuzayuu mooyneti 0onyckaemcs ammecmayus no Mooyio 8 yeiom (be3 niaHupoaHus.
KAKoUu-1u60 opmbl NpOMENCYMoOyHOU ammecmayuy 01 KAHO020 KOMNOHEHMA MO0V
OMOEeNbHO) CO2NACHO YUeOHOMY NIAH).

Pezynomamer npomesicymounou ammecmayuu 00yuaowuxcs, a maxice NpeonoNHCeHUs no
NOBbILEHUIO Kadecmed ux MNO020MOBKU BbIHOCAMCA Ha o00cydcoeHue 3acedanutl Kagheop,
cosewjanuti 0ekanos, YueHvlx cosemos akyromemos, @uiuanos u Yuenmoco coeema
VHU8epcumema.

Heyooenemseopumenvuvie pe3ynbmamvl NpOMENCYMOYHOU ammecmayuu 00y4aouecocs no
OOHOU UNU  HECKONbKUM — OUCYUNIUHAM  (MOOYIISIM, NPAKMUKAM) UIU  HENPOXOAHCOeHUe
NPOMEdNCYMOYHOU ammecmayuu  (HesaeKka) npu  OmCymcmeuu  Y8ar*CUumenbHvlX NPUYUH
NPUSHAIOMCA AKAOeMUYECKOL 3A00IHCEHHOCMBIO.

Ilocnedosamenvrocms npogedeHUs NPOMENCYMOYHOL AMMeCmMayuu.

e [lpenogaBarenb HE MEHEe YeM 3a TPH JTHS 10 MPOBENEHUS MPOMEKYTOYHOH aTTeCTaIIH
uH(popMUpYyeT O0Oy4YaIOIIUXCS O CIIOCO0E MPOBEACHMS MPOMEKYTOUHOW aTTecTaluu (K
OpUMEpPYy, CCBUIKY Ha OHJIAWH-KOH(EpPEeHLHUIO [UId MPOBEACHUS MPOMEXKYTOUHOM
aTTecTaluy o0yJaroIuxcs), Ha3HaYeHUE ayIUTOPUH.

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

e [lpemogaBarenb, WCIONB3YSl OK3aMEHAIIMOHHBIE OWJIETHI, MPOBOIUT ATTECTAIHIO
o0ydJaronmxcs

e [lpenogaBarens GOPMUPYET UTOTOBBIC PE3YIHTATHI IPOMEKYTOUHOM aTTECTAIIHH.

e Pe3ynbTaThl aBTOMATHYECKH MEPEHOCATCS B BEAOMOCTh M 3aUETHYIO KHHXKKY
oOyuatorerocs.

e OOyyaromuiicsi 3HAKOMUTCSI C BBICTABJICHHON OLIEHKOM B 3a4€THOM KHMXKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




