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AHHOTaIs

Hucnunnmua  «VIHTenneKTyalbHble CUCTeMBbl» BXOAMT B  BapMaTUBHYK  4acTb
0o0pa3oBaTeNbHON IPOTpaMMBbl IIOATOTOBKM oOydaromuxcs 1o crenuanbHoct  09.05.01
«[IpumeHeHMe M 3KCIUTyaTalys aBTOMATU3MPOBAaHHBIX CHUCTEM CIIELMaJbHOTO Ha3Ha4YeHU»
HaIlPaB/IeHHOCTb «ABTOMAaTU3MPOBAHHBIE CUCTEMbl 00pabOTKM MHQOpMALMM U YIpaBIeHU».
Hucunmmmaa peanusyercs Kadgenpoit Nel2.

HducuunivHa HatlesieHa Ha () OPMUPOBaHUE Y BBIMYCKHUKA C/IeJYIOIIUX KOMIEeTeHLWI:
[IK-27 «I'0TOBHOCTB MCII0/Ib30BaTh 3HAHUE OCHOBHBIX METO/0B UCKYCCTBEHHOI'0 UHTe/I/IeKTa B
nocyiefyrolieii npodeccuoHanbHON JesiTeIbHOCTH».

CopepkaHve OUCLMIUIMHBI OXBaTbIBaeT KPYr BOIIPOCOB, CBA3aHHBIX C COBPEMEHHbIMU
TeHJeHLMSIMU U TIepClIeKTUBaMU Pa3BUTHS METOZ0B MCKYCCTBEHHOI'O WHTe/JIeKTa, MOZe/sIMU
Mpe/CTaB/eHUs] 3HAaHUM, MeTOJbl OIEePUPOBAHUS MMH, C MeTOJaMHU pelleHUs] CI0KHbBIX
TPyAHO(POPMaIM3yeMbIX 3a/lady, CO CTPYKTYPOM W TIPUHIMIIAMH pabOThl KCIIEPTHBIX CHUCTEM
(3C), HepOHHBIMU CETSMU, METOJaMH MAILLIMHHOTO 00yUeHMUs.

[TpernofaBanue JUCLMIVIMHEI TIpelycMaTpyBaeT ciiefytoiire (opMbl OpraHu3alyn
yueOHOTro Tpoliecca: JIeKIIUU 1 1abopaTopHblie pabOTHI.

[TporpaMMoil [UCLMIUIMHBI TpPeAyCMOTpPEeHbl Creylole BU/bl KOHTPOJS: TeKYLUi
KOHTPOJIb YCTIeBaeMOCTH, IIPOMEXKyTOUHasi arTecTaiius B popMme AuddepeHI[POBaHHOTO 3aUeTa.

OO611ast TPy/I0EMKOCTh OCBOEHMSI AUCLIUTUIMHBI COCTaBJIsieT 2 3aueTHBbIX eJUHULIbI, 72
YacoB.

S13bIK 0OyUeHUs 110 JUCLIUTIIMHE «DYCCKUI».



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUEHUs 110 JUCLUTIIHE
1.1. Llenu npenofaBaHusi JUCLIUTIUHBI
Llespto siB/isieTcst TomyueHWe OakasaBpaMH BBIIIEHA3BAHHOTO HArpaBJieHHs] TIOATOTOBKU
HaBBIKOB, HEOOXOUMBIX [IJIl yuacTHsl B TIPOEKTAaX CO3/jaHUsl UHTe/eKTyanbHbix cuctem (MC).
JucipriiHa BXOAWT B COCTaB 4acTd, (OpMHUPYyeMOil yuaCTHHKaMH 00pa30oBaTelbHBIX
OTHOLIIeHHH, 0Opa3oBaTe/bHOM MporpamMmbl Beiciiero obpasoBanus (fanee — OIT BO).

1.2. TlepeueHb TyIaHWPYEMBIX Pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUINHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTaTamu ocsoeHust OIT BO.

B pesynbraTe M3yueHus] JUCLIMIUTMHBI OOYYarOLMIACS [JO/DKeH 00JafiaTh CIeAyIMU
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B
Tabne 1.

Tabmuua 1 — [NepeueHb KOMIeTeHLIUMA ¥ UHAUKATOPOB UX IOCTHXKEHHSI

B pe3ynbrare 0CBOEHHSI AWCLMIUIMHBI OOydaromuiics [o/DKeH 0071aaTh  CaeAyomyuMA
KOMIIeTeHLIUsSIMHU:

[IK-27 «I'0TOBHOCTBH WUCIOJIb30BaTh 3HAHUE OCHOBHBIX METO/0B MCKYCCTBEHHOI'O WHTeJJIeKTa B
nocsieiyrolei NnpogeCcCUoOHaIbHOM JeSTeTbHOCTH»

3HaTh - COBPeMEeHHbIe TeXHOJIOTUHU MIOCTPOEHUsI CUCTeM MCKYCCTBEHHOIO MHTeJ/IeKTa B
YCJIOBUSIX HEOTIpe/le/IeHHOCTH, OCHOBHbIE MO/IeJTH, alrTOPUTMbI U METO/IbI HeUeTKOM JIOTHKH, a
Takke 0a30Bble MOZIe/T HEMPOHHOM CeTH, KOTOPbIe MOTYT OBITh MCII0/Ib30BaHBI TIPH
dbopmanu3zauu peleHUH TIPUK/IaJIHBIX 3a/1a4

yMeTb - CO3/laBaTh MOZe/I Npe/iCTaB/IeHUs] 3HaHUH [71s1 CUCTeM

BNa/leTh HaBbIKaMM - B/aJileTh HaBbIKaMM U TIpUeMaMM TIpOBe/ieHHsI KOMIIbIOTEPHOT 0
MO/Ie/IMPOBaHUsI UHTEJITIEKTya/IbHbIX CUCTEM C MCII0/Ib30BaHUEM

HMETb OIIBIT JiesITe/TIbHOCTH — PabOThI HA COBPEMEHHOW TeXHUKe.

2. Mecto pucuuriivHbl B cTpykrype OI1

IucuuruiiHa MokeT 6a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTeHHBIX 00YUYarOIIUMUCS
TIpY U3yUeHUU CJIeAYIOINX TUCLUIIIH:

- «BBICIIIasE MaTeMaTHKa»,

- «uH(pOpMaTHKa»,

3HaHUs, TIOMyYeHHble TIPY HW3y4YeHHWM Marepuasa AaHHOM AWCLUIUIMHBI, UMEIT KakK
CaMOCTOsITe/TbHOe 3HaueHWe, TaK U MOTYT HMCIO/Ib30BaThCs TPU M3YyUeHUU JAPYTUXAUCLUIIINH,
CBSI3aHHBIX C CO37laHMeM aBTOMATH3MPOBAaHHBIX CUCTeM 00pab0oTKu MH(OPMALIK U YIIPaBIeHUS.

3. OObeM U TPYA0EMKOCTh AUCIUITAHbI
HNanHble 06 o01leM oO0beMe JUCIMIUIMHBI, TPYOEMKOCTH OT/e/TbHBIX BUJOB yueOHOMN
paboTHI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0EMKOCTH 110 CeMeCTpaMm) TIpe/iCTaB/ieHbl B
Tabsute 2.

Tabswia 2 — O6beM U TPYI0EMKOCTb JUCIUTUIAHBI

Bug yuebHol paboThI Bce TpynoeMKoCThb
ro 110 CeMeCcTpam
No6
1 2 3
O6man TPY/I0€MKOCTh 2/ 72 2/ 72
JucuumuInHbl, 3E/(4ac)
H3 HUx uacoe npakmuyeckoti 34 34
noo0zomoeKu
AyoumopHble 3aHsamusi, BCETO 51 51

yac.,
B mom uucne

nekumu (JI), (uac) 17 17




IIpakTrueckre/ceMrHapcKye
3ansTys (I13), (gac)

nabopatopuble  pabotel  (JIP), 34 34

(gac)

KypcoBoi mpoekT (paborta) (KII,
KP), (uac)

JK3aMeH, (Jac)

CamocmosimenbHas paboma, 21 21

BCero

Bup MPOME)KYTOUYHOI'0 HOudd. 3au.
) Audd.
KOHTPOJIA: 3aueT, Audd. 3aueT, 3K3aMeH

(3auet, Judd. 3au, Ik3.) 3au.

4. CopepaHve JUCLUITIMHBL
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMIIIMHBI IO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3szesibl, TeMbI JUCLATITMHBI U UX TPY/I0EMKOCTb MPUBeIeHbI B Tabuie 3.

Tabsmiia 3 — Pa3jiesnibl, TeMbI JUCLUIIMHBL, UX TPY/J0EMKOCTb

Jlekuuu 113 JIP KIT CPC
Pas3esibl, TeMbI JUCLATUIAHBI (4ac) (C3) (4ac) (uac) | (wac)
Cemectp 6

Pazgen 1. ) 3
Pazpen 2. 2 4 3
Pazgen 3. 2 6 3
Pazgen 4. 2 4 3
Pasgen 5. 2 4 3
Pasgen 6. 3 6 3
Pasgen 7. 2 6 2
Pazgen 8. 2 4 1
Utoro B cemecTpe: 17 34 21
Ntoro 17 0 34 0 21

[IpakTnueckasgs TMOATOTOBKA 3aK/IKOYaeTCss B  HENOCPEACTBEHHOM  BBINOIHEHUU
oOyyJaroIyMMHCs ~ Ompejie/ieHHbIX — TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayued
npodecCUOHaIbHON JeATeTbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHUM.
Copiep>kaHuie pa3zie/ioB U TeM JIEKLIMOHHBIX 3aHSITUM TIPHUBeZIeHO B Tabsuile 4.

Tabuna 4 — Cojep)xaHue pa3ie/ioB M TeM JIEKIIHOHHOT'0 IHKJ/Ia

Howmep

pasaena Ha3BaHue u coep>kaHue pa3ziesioB U TeM JIeKLIMOHHBIX 3aHSITHI

Beenenne | Ilpeamet "VMHTenieKTyaabHble CUCTEMBI'. AKTYya/lIbHOCTb, 3alauM, COZlepyKaHue 1
CTPYKTYPHO-JIOTMYecKasi cxema Kypca.

Pazgen 1 | IMonsitue uckycctBeHHoro uHtesiekta (MU). [IpeaMeT ucciiefjoBaHust 1 OCHOBHBIE
HarpaBJieHus1 UCC/iejoBaHu B 06acti M. Dtarbl pa3BUTHS UHTE/UIEKTYaTbHBIX
cuctem (MC). OcHOBHbIe HampaB/IeHUsT Pa3BUTHS UCCefoBaHui B obsactu VIC.

TpaguLMOHHbIE  HampaB/eHUsI U  DEWTUHI  COBPEMEHHBbIX  HarpaBjieHUH
uccnenoBannii B obsactu VIC. BHespeHre cHCTeM MalIMHHOTO OOydYeHHs B




«OTpAaC/in»: KJI0UeBble NpUMephbl Ucnoab30BaHus MU B otpaciu (keiicsl). KpuBasi
I'apTHepa.

Cucrembl Tipe/icTaBieHys1 3HaHUM OTiMuMe 3HaHUM OT JaHHbIX. Kiaccudukanys
3HaHui. ba3a 3Hanui (Bb3). U3Bneuenue 3HaHui. VIHTerpauus 3HaHUM.
TexHonoruu MaHunyaupoBanus 3HaHussMU (TM3), s13bIKK MpefCcTaB/ieHUs] 3HAHUM
(AI13). IToHsiTMe 5KCTEHCUOHAN ¥ MHTEHCHOHAN 3HAaHUW M COOTBETCTBYHOILUE UM
vyactu B b3. TIpumepnl. Mogenu tipeacTtaBieHus 3HaHui (MII3), wux
K/1accuduKaLusl.

Paznen 2

MaremaTtrueckrie ocHOBbI MI13.

NN u teopus anroputmos. Kiaccel anroputMoB. NP- cioxkHble 3asaud. 3ajava
paspelmMoCTd  JIOTUUeCKOr0  BbIPaKeHUs. [leTepMUHMPOBaHHOU U
HeJlepMUHMpOBaHHas MaivHa Tetopunra (HAMT). Tlpumep pabotet HAMT.
[Tonsitue hopmanbHoi crcteMbl (PC)
Jlornueckue MI13. OcHoBbl vcuncnenus npeaukatoB (UIT) nepBoro nopsiaka. UIT
kak ®C. Ncrnonb3oBaHre KBAaHTOPOB OOIIHOCTU U cylecTBoBaHus. Obsactu
JelictBus KBaHTOpOB. CBOOO/IHBIE U CBs3aHHBIE TepeMeHHble. VHTepripeTarusi
BbICKa3bIBaHWM, CoOJepKallluX KBaHTOpPbl. IlogrotoBka K aBTOMaTH3alL[uu
00paboTKy BbIpa’keHWH TipeMKaTHOU Jyiornku. KnaysameHast dopma.Jloruueckuii
BbIBO/l. ABTOMaTUUeCKOe [10Ka3aTe/JbCTBO TeopeM. IIporeypa pesostonuu.

OCHOBHBIE M0JIOKeHUs] HEYeTKOU JIOTUKHU.
[IpencraBneHve 3HAaHWM W BBIBOJ, B MOjIe/IsIX HeUeTKOW JIOTMKW. HeueTkoit
MHOKecTBO. ®azsudukauys. [Hedaszsuduxanms. PyHKUMsS NPUHAIJIEKHOCTH.
Omnepanuy HaJ, HEUeTKMMH MHOXKeCTBaMU (TiepeceueHre, 0oObeAuHEHUe,
JlonofHeHWe, wuMIUIMKauys). CucTeMbl HEYeTKOro JIOTMYeCKOro  BbIBOJA.
JIuureucTuyeckas repeMeHHas. basa npasun. Beisog o MamjaHu.

Paznen 3

Cetesble MII3 v IpoAyKLMOHHBIE CUCTEMBbI

CeteBbie MII3. Cemantuueckue cetu (CC). INMousatne AKO u ISA cChUIOK.
OKcTeHCUOHaN U MHTeHcHMoHan B CC. ba3oBble U BUPTya/ibHble OTHOLUEHUS B
CC. [ocrtouvHcTBa UM HepoctaTku Mogenen. ®peimosble MII3. IIpumepsr
onvcanui. [IpotodpeiiMbl U 3K30(peiimMbl. JKCTeHCHOHAa/l W WHTEHCHOHAal B
¢dpeiimoBbix MII3. Ctpykrypa ciioTa B ¢peiimax. Onepauyyd Ha Qpelimax.
[locTouHCTBA 1 HEOCTAaTKU MOJeeu.

[Tpogykumonnele MII3. ®opmat npoaykuuu. Ilpoaykunonnsle cucrems! (I1C).
Nurepniperanys kopreska B onucanuu [1C. OkcreHcroHan u uHTeHcuoHan I1C.
Mexanu3m pabotel TIC. Anroput™m paboThl WHTepripetatopa. Ilpumep —
MOCTpOeHHe OAITHU 3a/JaHHOU BBICOTHI.

[lpsMoii ¥  oOpaTHBI TIOWCK UHTepripetaTopa. PeXumbl  pabOTHI.
HeundopmupoBanHast  crparerus.. Boibop 13  KoHpaMKTHOro  Habopa.
[Tpumenenue T1C.

3ajaya Movcka B IPOCTPAHCTBe COCTOSIHUS. AJITOPUTMBI C/IENIOro IOMCKA: B
rybunHy u wupuny. [pumepsl. loctouHcTBa u Hegoctatku MI13 B Buze I1C.

Pasnen 4

Buger UC. OkcniepTtHbie cructeMsbl (JC) Kak pasHOBUAHOCTh VIC
PasnoBupHoctu UVIC.  EcrectBeHHO-s3bIKOBbIe MC. Ilpumepsr I10. 3agaua
aHa/M3a Ha TOHA/IbHOCTb TeKCTa.

OkcneptHble cucteMmbl (DC). Cxema U coctaB AuHamudeckont OC. Pexxumbl
paboter 3C. Ympaenenue B JC. [ToHsTHe MOAy/is, 0Opasija. OnucaHye 3TaroB
paboTsl nHTEprpeTaTopa. Pa3BurHe Knaccuueckoii cxeMel paboTsl OC.

Metogpl pemeHuss Cn0XHbIX 3aza4 B OC. Mertog peaykumu. [IpyHimn
HavMeHbIINX CBeplieHWd. MeToapl pemieHus c/1oxHbIX 3azad B JC. ITouck B




(hakTOpM30BaHHOM IPOCTPAHCTBe. MeTo/ MOPOXK/eHNs ¥ TIPOBEPKHU.

Metoabl peiieHus c10kHbIX 3aza4y B OC. Ilouck B uepapxuyeckux
MpOCTpaHCTBax. MeTogpl pelleHds CA0KHbIX 3a7au B OC. Ilouck B
a/lbTepPHATUBHBIX IIPOCTPAHCTBAX.

MeTogp! peleHus C/10>KHbIX 3a7a4 B JC. [ToHATHe aKTMBHOM CUCTeMbl MHEHUMN
Y peBU3UU MHeHu. [Iprumep.

Pa3znen 5

WckycctBeHHble HelipoHHble cety (MHC).
bronornueckrii 1 UCKyCCTBeHHbIN HelpoH. [Ipumep pacueTa BbIXOJa HEMpPOHa.
Knaccugpukanus MHC. MNHC npsmoro pacrnpoctpaHeHusi. IIpumepsl
ofHocsoiHoM U MHorocnorHo MHC. [Ipumep pacueta Beixoga MHC.
PexkyppenTtHbie MHC. CxeMa knaccuueckoii RNN. Cxema cetu Xomnduna.
PekyppenTHbie UHC. Cxema u onricanue pabotsl LSTM.
WHC papuanbHO-6a30Bbix PyHKIM. Cxema. [Ipumep RBF.
Cetu u kapThl KoxoHeHa. buosiornueckast uaTepriperarus. Cxema.
BepositHocTHBIe Mozier. Ob6acTs puMeHeHus1. BaitecoBckas cethb (BC). 3agaua
oOyueHuss mapameTpoB pacripefeneHuil. TpakTtoBka ¢opmysbl Baiieca. Ilytu
ynpotenus bC.
'ny6okne MHC (DNN). Ceeprounass UHC (CNN), Ha3HaueHre OI0KOB.
C'nybokne MHC (DNN). I'enepatuBHO - cocts3aresnsHble cetd (GAN), cxema,
paboTa reHepaTopa U AUCKPUMUHATOPA.

Paznen 6

MarmmHaHoe obyuenue (ML).

Turiet ML. OcHoBuble mkKosmel ML. IloctaHoBka 3azaun oOyueHHs 10
TpeTeH/IeHTaM.

Obyuenne ¢ yuureseM. Ommbka o00yueHUs, aJroOpuTM 0OpaTHOTO
pacripocTpaHenus omuboku. ITpobiema nepeoOyueHusl.

OOyuenue 6e3 yunresns. Vizes copeBHOBaTe/bHOTO 00yueHus (amroputm SOM)
I'nybokoe o6yuenne (DL) B ceTsix €O MHOTMMH CKPBITBIMH  CJIOSIMH.
[Tpeoso/ieHNe HEOCTaTKOB aJirOPUTMa 06paTHOTO PacIpOCTpaHeHusl.

['nmybokoe ob6yuyenne (DL) B ceTaX CO MHOTUMHM CKDBITBIMH CJIOSIMH.

[Tpenobyuenne ¢ orpaHnuyeHHOW MamuHOM boserivana (RBM). Ilpumep
apXUTEKTYPBHI.

'my6okoe obyuenne (DL) B ceTsix cO MHOTUMH CKPBITBIMH CIIOSIMU.
[MpenobyueHue c aBTOKOAUPOBLUKaMU. [IpriMep apXUTeKTyphI.

ITepcniekTrBHbIe HarpaB/ieHus B DL.

TpancheptHoe obyuenue (TO). [JomenHas agantauus (DA). TIpumepsr.
WuHKpemMeHTHOe 00yueHue.
3aziaua ymeHblileHUst pa3MepHocTU. O6epToUHbIe MeTO/IOB Ha rpuMepe SVM.
O6yuenwue ¢ noakperienueM(RL). Mgen noaxoga RL. Q-o0yueHue

Pazpen 7

VcKyccTBeHHbIN MHTEJIIEKT U aHau3 IaHHBIX.

WuTennexkryanpHeld aHanu3 faHHbIx (MA[]I). IlporpaMMHbIe KOMILIEKCHI /IS
aHammusa JaHHbIX. CraHfgapT [/ pellleHMs 3aJad aHaav3a JaHHbIX. Posu
YUYaCTHHMKOB B MpOeKTax I0 aHaau3dy fJaHHblX. Texnonorun SEMMA, KDD.
Jrarnel KDD.

Kpocc-unpycrpuansheiii crangaptT CRISP-DM u ero sTansl

Pomu yuacTHUKOB aHa/lWTHYeCKUX IPOeKTOB. IIpenBapuTtesibHbIe TIPOBEPKU
IpoeKTa

3agaun Data Mining B aHanm3e JaHHBIX

MareMaTtrueckrie OCHOBBI JINHEWHOMW Y JIOTUCTUYECKOM perpeccueil.

MeToapl Ha OCHOBe WMHAYKLMU MpaBu/. 3ajada Kiaaccudukaiuu. CxXo[CcTBO U
pa3iuuve C 3azauedd perpeccuu. I[Tpumep sepeBa pelieHU 1ipu OaHKOBCKOM




KpeJUTOBaHMU. JJIeMeHThI JlepeBa pelleHnH.
XapakTepyuCTUKY KI1aCCU(PUKaALMM Ha UHAYKLUU [TPaBUI.

Anroputm CART OunHapHol knaccudukanuu. I[Iporjecc MOCTpoeHusi JepeBa
petieHuid. Kpurepuii paciiervienust Gini mpu Beibope aTpuOyTOB.
PetieHrie 06 MCII0/Tb30BaHUM CO3[JaHHOTO fiepeBa
Vaen MeTo/ia OMIOPHBIX BEKTOPOB.

AncambsmpoBaHye B 3ailauax kmaccudukauyu. PasHoobpasue. 1lenb, ocHOBHbIE
Mo/ies (CTeKKUHT, OyCTUHT).
3ajaua KjacTepusalid B aHanu3e JaHHbIX. OTIMuMs OT K/1acCU(pUKALWU.
[TonsaTHA LieHTpa ¥ pajguyca Kiactepa. Busyanuszanus kapramyd KoxoHeHa.
Knaccudukarysi anroputMoB Kiactepusaiuu. CpaBHeHHe MeTO/I0B

AnroputMm k-means. ITpumep pabotsl aist K =2.

Anroputm k-6mmkaliimx cocefiei, 3Tamnbl, METPUKH, MTPOCTOE W B3BELIEHHOTO
ro/I0COBaHUe

MeTpuKHY KauecTBa KjacTepu3aluu (BHeLIHUE UM BHyTpeHHUe). [IpuMepsl MeTpUK

Pazpen 8 AccoratrBHbIe TipaBu/a (association rules).
[Mopnep>kka Habopa ¥ mpaBwia. JlOCTOBEPHOCTb TMOAJEPKKH. [ 'paHUIlbI
MO/ leP>KKU
Anroputwm Apriori, Tarel, mpuMep paboTHI.
ITocnenoBarenbHBIe 1M1a0/I0HBI (Sequential patterns). OCHOBHBIE TIOHSITHSI.
[Moppmepskka ocnenoBarenbHOCTH. 1laru anroputma AprioriAll, mpumep paboThLI.
PekomeHziaTesmbHble crcTeMbl. OCHOBHBIE TIOHATHSA. [Toaxo KomiabopaTWBHOM
¢unbrpayuu. ['pad vHTEpeCcoB.
[Tonsitue Big data. AnropuTtmbl Knactepusauuu Ha Big data. Vigeu anroputma
BIRCH, r1rocbl 1 MUHYCbI. JTallbl aaropyrma Pam.
4.3. Tlpaktrhueckue (CeMUHApCKUE) 3aHATHS

TeMmsbl MPpaKTUYeCKUX 3aHSITUM U UX TPYAOEMKOCTE IpHUBe€HbI B Ta6m/1ue 5.

Tabsamiia 5 — IIpakTUUecKue 3aHITHSI U UX TPYJOEMKOCTb

N3 Hux Ne
Ne Tembl DopMbI MPaKTUYECKO | paszen
TpynoeMKOCTb, o
n/ MPaKTAYeCKUX MPaKTUYeCKUX (uac) U a
I 3aHATUMN 3aHATUMN TOATOTOBKH, | AVCLIUIT
(uac) JIUHBI

YueOHBIM MJITAaHOM He TIPelyCMOTPEHO

Bcero

4.4.

JlabopaTopHbIe 3aHATHS

TeMbI TaO0PaTOPHBIX 3aHSATHIA U UX TPY/JOEMKOCTh ITPUBEZIeHbBI B TabwLie 6.

Tabswiia 6 — JlabopaTopHbIe 3aHSTHS U UX TPYAOEMKOCTh

N3 Hux No
Ne MPaKTUYeCKO | paszen
TpynoeMKoCTb N
1/ HaumeHoBaHue 1ab0paTOpPHBIX paboT (ac) U a
b} ’ NOJTOTOBKY, | JUCLIUI
(vac) JIUHBI
Cemectp 6
1 | IIpocrelimme nporpaMMsl ¥ UX OT/IaJKa B 2 1 2
cpezie Visual Prolog




2 | Co3paHue NpoCTeNIIMX MPOEKTOB C 2 1 2
s71eMeHTaMu rpaduueckoro uHTepdeiica

3 | PoncTBeHHbIe OTHOLLIEHHUS 2 1 2

4 | Pabora co CrTMCKaMy U CTPOKaMH 4 1 2

5 | Co3ganHue nipocTedmyx 6a3 JaHHBIX 4 1 2

6 | Pa3paboTKa 3KCIIePTHBIX CUCTEM B Cpejie 4 1 4
Visual Prolog

7 | Pa3paboTka HEUETKUX SKCIIEPTHBIX CUCTEM B 2 1 4
Matlab

8 | OOyueHune HeWpoHHBIX ceTeli B Matlab — 2 1 5,6,7
3a/jaya annpoKCUMaLuu

9 | O6GyueHure HeMpOHHBIX ceTeli B Matlab — 2 1 5,6,7
3a/laua Kjaccudukalu

10 | Co3ganue W MoOJe/NMpPOBaHUE CBEPTOYHOU 2 1 5,6,7
cetu B Matlab

11 | F'nybokoe obyuenne B cucreme KNIME- 2 1 5,6,7
pacrio3HaBaHue U300payKeHui

14 | Metogel Data Minig B HHTe//IeKTyaJbHOM 2 1 5,6,7
aHa/jM3e [JaHHbIX. 3a/laud perpeccuv B
Loginom

15 | Metogel Data Minig B WHTe/JIeKTya/lbHOM 2 1 5,6,7
aHa/iv3e JaHHbIX. 3a/lauyM K/jacTepu3alid B
Loginom

16 | Ilpumenenune Python pans knaccudukaumu 2 1 5,6,7
M300paKeHHH

Bcero 34

4.5. KypcoBoe npoeKTHpoBaHWe/ BHITIOJTHEHHE KYPCOBOM PabOTHI

YueOHBIM MJITAaHOM He TIPelyCMOTPEHO

4.6. CamocrosTenbHasi paboTa 00yJaroImxcst

BI/IALI CaMOCTOSITETbHOM pa6OTBI " ee TpyAO0EeMKOCTh IpUBEAEHBI B Ta6J'II/IL[e 7.

Tabsuria 7 — Byl camocTosTeibHOM paboThl 1 ee TPy/I0eMKOCTh

o Bcero, | Cemectp 6,
Buj camocTrosiTenibHOM paboThl
yac yac
1 2 3
N3yueHue TeopeTUUeCKOTO MaTepurasa
4 4
pucuuriieel (TO)
Kypcooe npoektupoBanue (KII, KP)
PacueTtHo-rpacduueckue 3aganusi (PI'3)
Beinonxnenue pedepara (P)
[ToAroToBKa K TEeKyI|eMy KOHTPOJIIO 1 1
ycrneBaeMmocTu (TKY)
HowmariHee 3aganue (/13) 1 1
KonTtposbHbie paboTbl 3a04HKUKOB (KP3)
[ToaroroBka K MpOMeXyTOYHOM
15 15
atrectaiuu (ITA)




Bcer0:| 21 | 21 |

5. TlepeueHb yueOHO-MeTOIUUYECKOTO 0OeCrieueHust
[JIs CAMOCTOSITe/TbHOM Pab0Thl 00YUAIOIIMXCS TI0 JUCLIMTUTHHE (MOZYJTEO)
YyeOHO-MeTOMUeCKe MaTepuasbl [l CaMOCTOSITe/IbHON paboThl 0Oydaromuxcsi yKas3aHbl B
. 7-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3AaHUMA
[TepeueHb MeyaTHBIX U 37IEKTPOHHBIX YUeOHbIX U3/jaHui TpUBe/ieH B TabuLie 8.
Tabsuria 8— ITepeueHb MeYaTHBLIX W 3JIEKTPOHHBIX yueOHbBIX U3AaHUN

KomuecTtBo 5K3eMIuISIpOB B
[ngp/ bubmmorpaduyeckas cchika Grbmorexe
URL azpec P (Kpome 3/1eKTPOHHBIX

9K3eMILISIPOB)

681.518.3(075)A65681. | AnapeiturkoB A.B., AHapeiiurkoBa 2
5 O.H. UHTennexryanbHble
MH(MOpPMaLIMOHHbIE CUCTEMBI:
YueOHuK. - M. : ®UHAHCHI U
CTaTUCTHKa, 2004.-424 c.un

004.8(075) C 60 ConoBbeB, Hukonait Bragumuposuu. | 123
BBeneHvie B cCTEeMBI
HCKYCCTBEHHOTO UHTeJI/IeKTa
[Tekct] : yuebHOe Tiocobue / H. B.

CornoBbes, 2008. - 104 c

004.8 C 40 CucTeMbl UCKYCCTBEHHOI'O 14
vHTesieKkTa. [IpakTuyeckuii Kypc
[Tekcr] : yuebHOe rocobue / B. A.
UymokoB [u ap.] ; pea. U. @.
AcTtaxoBa, 2008. - 296 c

004 A66 Angponos C.A. OcHoBel jtoruueckoro | 50
rporpaMmMupoBaHusi. JJabopaTopHbIit
npakTUukym/C.A. AHPOHOB,
CI16,I'Y AI1,2022-129c

B neuatu AngpoHos C.A. BeefieHre B CUCTeMbl | DJIEKTPOHHAasl BepCusl
Y TeXHOJIOTMY MAaIIMHHOTO 00yueHuUsl.
JlabopartopHsIit pakTUKym/C.A.
Anpiponos, CII6,I'"YAIl2022-155¢

7. TlepeueHb 37EKTPOHHBIX 00pa30BaTeIbHLIX PECYpPCOB
VH($OpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTu «VIHTepHeT»

[Tepeuenn 37IeKTPOHHBIX oOpa3oBaTebHbIX pecypcoB MH(OPMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «VHTepHeT», HeoOXOAMMBIX [Jjii OCBOEHWS AWCIUIUTAHBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX OOpa3oBaTebHBIX PeCypcoB HH(OPMAI[MOHHO-
Te/IeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»

URL agpec HaunmenoBanue




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

AngipoHoB C.A. BeefieHue B JIOTUUeCKOe
niporpaMmmupoBaHue. JlTabopaTopHBbIit
MPaKTUKYM. DJIeKTPOHHOE U3/jaHue

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

AnppoHoB C.A. BeeseHue B CUCTeMbl U
TeXHOJIOTUM MAaIlIMHHOTO 00yueHws.
JIabopaTopHbIY PAaKTUKYM.
OJIEKTPOHHOE U3JjaHue

https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-
obuchenie-s-pytorch/
https://habr.com/ru/company/microsoft/blog/
275959
https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/

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

http://www.raai.org
http://fuzzy kstu.ru
http://ai.obrazec.ru
http://aifuture.chat.ru
http://www.gotai.net

— oduianbHBIM calT Poccuiickon
accoLMaluy UCKyCCTBEHHOTO
HHTeJIJIeKTa.

— cauT «HeueTkas 10ruKa, HeUeTKHe
CUCTEMBI U MSITKHEe BBIYUC/ICHUS» |

- cauT «VICKyCCTBEeHHBIM UHTEJIEKT» -
CO/Zlep>KUT MPUMepbI TPOrPaMMUPOBAHUS
NN, cTaThH, CCHIIKU.

- cauT «VICKyCCTBEeHHBIM NHTEJIEKT» -
CO/Iep>KUT PUMepbI TTPOrPaMMUPOBaHUS
NN, cTaThH, CCHIIKU.

— calT «VICKyCCTBEeHHbIN UHTE/IEKT -
B3[JISiZL B Oyiyliiee» - COZIePKUT
MaTepHaibl 10 HECKO/IbKUM pas/ie/iam
VCKYCCTBEHHOI'O MHTeJIJIeKTa.

— CcalT c 60/BLINM KOJTMUeCTBOM
MaTepHasIoB 110 UCKYCCTBEHHOMY
VHTe/UIEKTY.

CeTb kadeapbl

AwnziporoB C.A JlabopaTopHbIi
MPaKTUKYM DJIeKTPOHHOE W3[JaHUe;

AnzpoHoB C.A BsejeHve B CUCTEMBI U
TeXHOJIOTMU MAaIlIMHHOTO 00yueHuUst
JIabopaTopHBIi PAaKTUKYM,

OJIeKTPOHHOE U3/ aHue

8. IlepeueHb MH(POPMALMOHHBIX TEXHOJIOTHI
8.1. [lepeueHb TporpaMMHOrO O0ecrieueHusi, HCIOMb3yeMOro TIPH OCYIIeCTBJIeHUU

06pa3OBaTeanoro rpornecca 1rno AuCiuIvinHe.

[TepeyeHb UCITO/Ib3yEMOT0 IPOrPaMMHOT0 0becTieueHus TipeicTaB/ieH B Tabwiie 10.



http://www.gotai.net/
http://aifuture.chat.ru/
http://ai.obrazec.ru/
http://fuzzy.kstu.ru/
http://www.raai.org/
https://habr.com/ru/post/264241/
https://russianblogs.com/article/77481233104/
https://riptutorial.com/Download/caffe-ru.pdf
https://habr.com/ru/company/microsoft/blog/275959/
https://habr.com/ru/company/microsoft/blog/275959/
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
http://deeplearning.net/software/theano/library
https://www.tensorflow.org/tutorials
http://www.salogistics.ru/
http://www.salogistics.ru/

Tabsmia 10— ITepeueHb MPOrpaMMHOT0 00ecrieueHust

Ne /11 HauMmeHoBaHue

KNIME (aHanutryeckasi CUCTeMa C OTKPBITBIM KO/IOM)

Visual Prolog (He3apeructprpoBaHHasi Bepcusi)

Matlab (trial)

Loginom (6ecriiaTHasi CTyileHUeCKast TULIEH3HS)

R WIN| -

Python (cuctema nporpaMMupoBaHusi C OTKPBITBIM KOZIOM)

8.2. TTepeuenb HH(OPMaIMOHHO-CITPaBOYHBIX CHUCTEM, UCTI0JTh3YeMbIX TpH
OCyILeCTBI€HUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCIUIUTHHE

[TepeyeHb HCMO/IB3yeMbIX HH()OPMAI[MOHHO-CIIPABOUHBIX CHCTEM TIPE/CTAaBleH B
Tabmvie 11.

Tabmuua 11— INepeueHb MHPOPMAL[MOHHO-CTIIPABOYHBIX CUCTEM

Ne /11 HaumMmeHoBaHUe

He npenycmotpeHo

9. MatepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MarepuasbHO-TEXHUYeCKOW  6a3bl, HeoOXOAWUMOW [/  OCYIIeCTBIeHUs
obpa3zoBaresIbHOTO TpoLiecca Mo AWCIUIUIMHE, TIpe/iCTaB/ieH B Tabnurel?2.

Tabmwmia 12 — CocTaB MaTepuaaIbHO-TEXHUUECKOH 0a3bl

Ne HaumeHoBaHMe COCTaBHOM YaCTH Homep ayguropuu
/1 MaTepHaTbHO-TeXHIUUECKOU 0Oa3bl (pu HEOOXOAUMOCTH)

JIeKiMOHHasA ayJUTOpUs

MynbTrMeAuiHas JIEKIIMOHHAsT ayIUTOPUS

10. OueHouHbIe Cpe/iCTBa JJisl IPOBeJieHUsI IPOMEXKYTOUHOW aTTecTalyn
10.1. CocTaB OLIEHOYHBIX CpEJACTBJJ/IS IPOBeJeHUs TPOMEXYTOUHOW aTTecTalyy
o0yuaroIuXxcs 1o AUCLUTUIMHE MPUBeieH B Tabsuie 13.
Tabmwmia 13 — CocTaB OI[eHOUYHBIX CPeZICTB /IJ1sl IPOBE/IEHHSI MPOMeKyTOUHOM aTTecTaliu

Bui npoMe)XyTOUHOM aTTecTalviu [TepeueHb OLIEHOUHBIX CPEJICTB
[OuddepeHLIMpoBaHHbIN 3a4€T Cnmcok BOIPOCOB;
TecTs;
10.2. [TepeueHb KOMMETEHLMM, OTHOCALIMXCS K [JUCLWIUIMHE, W 3Talbl WX
(¢hopmMHupOBaHMsI B TIpOL[eCcCe OCBOeHHsi 0Opa3oBaTesbHOM TIpOrpamMMbl TpUBeIeHbl B
Tabsuie 14.

Tabmija 14 — TlepeueHb KOMIIETEHIMI C yKa3aHWeM 3TarioB WX (DOPMHPOBAHUSI B IPOL[ECCE
ocBoeHust 00pa30BaTe/IbHON TIPOTPAMMBI

Oraribl GOpMUPOBaHUSI KOMIETeHI[UH T10

Howmep cemectpa
JUCLMITIMHAM/TIPAKTUKaM B Tiporjecce ocsoeHus OIl

[IK-27 «I'0TOBHOCTBH WUCMOJIb30BaTh 3HAHUE OCHOBHBIX METO/J0B MCKYCCTBEHHOI'O WHTeJJIeKTa B
roc/iefiyroliei mpodeccoHabHON AesTeTbHOCTH

6 | VHTesI/IeKTya/TbHbIE CUCTEMBI

10.3. B KauecTBe KpuTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMIIeTEHIMH 00yYarolMMUCs TIPUMEHsIeTCsl 5-0asuibHasi 1IKajia OLeHKH C(hOPMHPOBAHHOCTH




KOMITeTeHIW, KOoTopasi TiprBesieHa B Tabimie 14. B TeueHne cemecTpa MOKET MCIIO/Ib30BaThCS
100-6annbHast  IIKaga  MOJYJbHO-DEHTUHIOBOM  CUCTeMbl — YHHUBepCHUTeTa,  TpaBWIa
VICTI0J/Ib30BaHUSI KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL

Tabsuia 14 -KpuTepun OUEHKU YPOBHS COOPMUPOBAHHOCTM KOMMETEHLM

OLeHKa KOMITeTeHLIU

S I— XapakTeprCcThKa ChOPMHUPOBAHHBIX KOMITETEHI UM

— oOyyaronuiicss TIyOOKO W BCECTOPOHHE YCBOW/I TPOTrPAMMHbBIN
Mmarepuar;

— YBepPEeHHO, JIOTUYUHO, 110C/Ie/|0BaTe/IbHO U TPAMOTHO €r0 K3/1araet;

— OTMPAasCh Ha 3HaHWs OCHOBHOW W JIOTIOJIHUTE/ILHOW JIUTepaTyphl,
TECHO  TIpUBSA3bIBAeT  YCBOEHHble  HayuHble TIOJIOKEHUSI  C
MIPaKTHUEeCKOH /1esITeIbHOCThIO HarpaB/leHus];

— yMesio 000CHOBBIBaeT M apryMeHTHPYeT BbIIBUTaeMble UM H/iey;

— JleslaeT BBIBOZIBI M 000011IeHNS;

— cB0DOO/THO B/IafIeeT CUCTEMOM CriellaTM3UPOBAHHbBIX TIOHSITHH.

«OT/IMYHO»
«3aUTeHO»

— o0yyaroLuiics TBepAO yCBOWI MPOrPaMMHBIN MaTepHuasl, TPaMOTHO
M 7O CYIL[eCTBY H3/araeT ero, OMMUpasiCb Ha 3HaHUS OCHOBHOM
UTepaTyphbl;

— He JIOTyCKaeT CYI[eCTBeHHbIX HETOUHOCTeN;

— YBSA3bIBAeT YCBOEHHbIE 3HAHUS C TIPAKTHUECKOUW JeATebHOCTBIO
HaripaBJieHus;

— apryMeHTHUPYeT HayuHble TI0JIO’KeHUS;

— JleJlaeT BBIBO/IBI M 0000IIIeHNST;

— BJIafieeT CUCTeMOM CITelia/Ii3UPOBaHHbIX TTOHSITUM.

«XOpOoro»
«3d4YTeHO»

— oOyyaroLuiics yCBOWU/ TOMBKO OCHOBHOM MPOrpaMMHBIN MaTepuant,
M0 CyIL[eCTBY M3/laraeT ero, ONupasch Ha 3HAHUS TOIBKO OCHOBHOM
JIUTepaTypsl;

— JIOTyCKaeT HeCyljeCTBeHHbIe OIIMOKY U HeTOUHOCTH;

— UCTIBIThIBAET 3aTPy/HeHUs] B TMPaKTUUYeCKOM TPUMeHeHUM 3HaHWUM
HarpaBJ/ieHus;

— c1ab0 apryMeHTUPYeT Hay4HbIe TIOJI0KEeHUST;

— 3arpyHsieTcs: B opMyIMPOBaHUM BBIBOJOB M 000011IeHNI;

— YaCTUYHO B/ajeeT CUCTeMON Crellaqu3upOBaHHbIX TOHATUN.

«yAOBJIETBOPHUTE/IbHO»
«3da4YTeHO»

— 00yyarouuiicss He YCBOWI 3HAUMTEJbHOW YacTH TPOTrPaMMHOTO
Marepuara;
«HEY/IOB/IETBOPUTE/ILHO | — ZIOMyCKAeT — CYIIeCTBEHHbIe  OUIMOKM W HETOYHOCTH  TIpH
» paccMoTpeHuH Npo6ieM B KOHKPETHOM HarlpaB/IeHHUH;
«He 3a4TeHO» — WCIIBITBIBAET TPY/JHOCTH B MPAKTHUECKOM TIPUMEHEHUN 3HAHWI;
— He MOJKEeT apryMeHTHPOBATh HayUHbIe TT0J/I0XKEHMST;
— He GopMYIUpYeT BBIBOZOB U 0000IIeHHH.

10.4. TurnoBble KOHTPO/IbHBIE 3a/JaHUSI WU UHbIe MaTepHUaslbl.
Boripocs! (3agaun) A1t 9K3aMeHa Tpe/icTaB/ieHbl B Tabmie 15.

Tabmmiia 15 — Bonpocs! (3aaun) s 5K3aMeHa

Kopg
Ne i/t [TepeueHb BOMPOCOB (3aZiau) /Jisi 9K3aMeHa VIH/IUKaTOoP
a
YueOHBIM IJITAHOM He TPelyCMOTPEHO

Bompocsr (3agaun) asist 3aueta / qudd. 3aueTa rpeacTas/ieHbl B Tabuie 16.
Tabsmiia 16 — Bonpock! (3agaun) a/s 3adeta / aAudd. sauera

Ne i/t [TepeueHb BOMpOCOB (3a7au) A/is 3aueTa / qudd. 3aueta

1 ITosicHUTe HIeI0 HEYETKOro JJOrHUeCKOro BbIBOIa M0 MamMaaHu

2 ITosicHuTe MeXaHU3M pa3pemeHus KOHCI)JII/IKTOB B




MPOJAYKLMOHHBIX CUCTEMaxX

3 Kakue meToapl MmaTeMaTrueckoro mozenvpoBanusi UC Bam
r3BeCTHbI? [IpuBeiMTe MOCTAHOBKU 3a/jay.

4 Kakue nporpamMmHbie cpeiCTBa TIPUMEHSIOTCS TPU PeIleHn
3amay paspaborku UC?

5 [IpuBeauTe TIPUMEP CEMAHTHUECKOUM CeTH HEKOTOPOTo 00BeKTa

6 Kak pacnosioykeHbl HepOHbI B HEMPOHHBIX CETSIX MPSIMOTO
pacrnpocTpaHeHus?

7 OnuinmTe TeXHOJ/IOTHI0 pa3paboTku HeueTKoii IC B Matlab

8 OnuiunTe OCHOBHBIE TIPUHLIUIIBI METO0/I0TUA
BBIUHC/IUTE/TBHBIX SKCIIEPUMEHTOB TIpu pa3pabotke VIC Ha
ocHoBe THC

9 Kakue niporpammHslie UHCTpyMeHThI MogenupoBanus MHC B
matlab BbI 3HaeTte?

10 [TosicHUTe CTPYKTYpY NpOrpamMMsbl Ha s3bike VP

11 [TosicHUTe CTPYKTYpPY >KypHasia MpoBeieHUs1 KOMITbIOTEPHBIX

MO/Je/IbHBIX SKCIIEpUMEHTOB

[TepeueHr TeM it KypCOBOTO TPOEKTHUPOBAHUS/BBITIOTHEHUSI KYPCOBOM pPabOTHI
ripe/icTaB/ieHbl B Tabuie 17.
Tabsuiia 17 — IlepeueHp TeM /it KYPCOBOT'O TTPOEKTHPOBAHMS/BBITIO/IHEHUSI KYPCOBOM pPabOThI

Ne /11

TTpuMepHbIii TIepeueHb TeM JIJIsi KyPCOBOTO TTPOEKTUPOBAHUS/BBITIOTHEHUST
KYpCOBOM paboThI

YueOHBIM IJIAHOM He TpelyCMOTPeHO

Bomnpockl /i1 TIPOBEZIEHWS] TIPOMEXYTOUHOW aTTecTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwiia 18 — ITpuMepHbIl MepeueHb BOMpPOCOB Ji/1sl TeCTOB

No
n/m

[TpyMepHbIii TiepeyeHb BOTIPOCOB [I7Ist TECTOB

1 Koprexx <ckopocTb, {Masasi, HebosbILasi, cpejHss, BbicoKasi}, [0,300], G,
M>, rae G — miporjeiypa nepebopa 3/1eMeHTOB 0a30BOT0 TEPM-
MHO>KeCTBa, M— Mpolie/fypa 3KCIIepPTHOTO OIPOCa SIB/ISIETCS IPUMEPOM

2 Kak 6yzet npezcrasieHa basa 3HaHuii, eciii B KauecTBe criocoba
TIpe/iCTaB/IeHYs] 3HAHUH Oy/ieT MCI0/Ib30BaThCsI JIOTHKA MTPeMKaTOB
TIepBOro Iops/Ka?

W

UTo Takoe KpoCC-BaIUAAIs?

4 ITpu pemenuu 3a7au pa3paboTku VIC HCTob3yIOT Cieytolee
MpOrpaMMHOe obecrieueHue:

5 K HepjocTaTKaM ceMaHTMUECKUX CeTell OTHOCSITCS ..

6 B yem 3ak/rouaeTcst poJib CBEPTOUHBIX C10€B?

7 Ha kakux mogxozax 6a3upyroTCcsi METO/IbI CTPYKTYPU3aLUH,
dopmanu3saiyu 1 paboThl C HETOUHBIMHU HeOTpe/ie/IeHHbIMU 3HAaHUSIMU U
JaHHBIMU?

8 Kak Ha3bIBaeTCsl CTaTUCTYECKasi B3aMMOCBSI3b HECKOJIBKUX CTyYalHbIX




BeJIMYUH?
9 Uto o3HauaeT TepmMuH CV nipu 06paboTKe n306pa>keHU 1 BUIEO:
10 YKa)kuTe OMOIMOTEKH Ha s13bIKe MporpaMmmMupoBanusi Python:
11 ITpogo/mkuTe hpasy “BoIOPOCH B JaHHBIX MOJKHO..

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO AWCLUIUIMHE OOYyUYaroL[MXCsl 3a0YHOW (OPMBI
00yueHws1, ipe/icTaB/eHsl B Tabute 19.

Tabnuia 19 — ITepeueHb KOHTPOJIbHBIX paboT

Ne i/t ITepeueHb KOHTPOJIbHBIX PaOOT

He npeycMoTpeHo

10.5. MeToauyeckrie  MaTepualbl, oripefleNigiOlie  TPOLEAYPbl  OL[eHWBaHUSA
WHJVKATOPOB, XapaKTepu3yIol[uX IJTanbl (OpPMHUPOBAHUS KOMIIeTeHL[UM, CO/lep)KaTcsi B
JIOKaJabHbIX HOpPMATUBHBIX akrtax ['YAII, pernamMeHTUPYIOLIUX TIOPSAOK W TIPOLEeAYypYy
TIPOBE/IEHUS] TEKYIIET0 KOHTPOJISI YCIIEBAeMOCTH U TIPOMEXKYTOUHOMN aTTecTal[iu 00ydJaroIuxcst
I'YAIL

11. MeTOAI/I‘JECKI/Ie YKd3dHUA OJ1 O6y‘—IaI-OLL[I/IXCH 10 OCBOEHHIO JUCLIUIIIMHBI

11.1. MeToauueckre yKa3aHUs [jig OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuarsa.

OcHOBHOe Ha3HaueHue JIeKLMOHHOIO MaTepuasa — JIOTUUeCKd CTPOWHOe, CHCTEMHOE,
rybokoe U siCHOe HW3/IOKeHHe yueOHOro marepuana. Ha3HaueHuWe COBpeMEHHOW JIeKIIMUA B
paMKax JUCLIMIUIMHBI HE B TOM, UTOOBI TMOJYUMTb BCHO MH(MOPMAIIMIO 10 TEMEe, a B OCBOEHUM
dbyHIaMeHTa/IbHBIX TIpO0OeM  JUCLIMIUIMHBI, METOJOB HAyuUHOTO TI03HAHWS, HOBEUIINX
JIOCTIPKeHUM Hay4yHOUM MbIC/U. B yueOGHOM rmipoljecce JieKLUsi BHITIOMHSIET MeTO/0/I0TMUecKyto,
OpPraHM3alMOHHYI0 U UH(OPMALMOHHYI0 GYHKIMU. JIeKlysl pacKpbiBaeT MOHSATHUNHBIN arrapar
KOHKDEeTHOW 00/1aCcTH 3HaHWs, e€é TpoOJieMbl, ZaeT LieJIbHOe TpeJCTaBleHre O AWUCLUIUIHE,
MOKa3bIBaeT B3aMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yJibTaThl IPU OCBOEHUU 00YUaroIMMKUCS JIEKIIMOHHOT0 MaTepHraa:

- TI0JlyYeHHe COBPEMEHHBIX, L[e/IOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHWW, YPOBE€Hb KOTOPBIX
onpejensieTcs 1e/eBOM YCTaHOBKOW K KaXKZ0W KOHKPETHOW TeMe;

- TI0JTyueHMe OITbITa TBOPUECKOUW PabOThI COBMECTHO C TIPeTo/iaBaTesieM;

- pas3BuTHe MpodeccuoHaNbHO-/eJIOBBIX KauecTB, JIFOOBU K TpeJMeTy U CaMOCTOSITelbHOTO
TBOPYECKOT'O MBILLLJIEHUSI.

- TIOsIBJIeHWe HeoOXO0AMMOro UHTepeca, He0OX0IUMOTO [Ijisi CAMOCTOSITe/TbHOM PaboTh;

- TI0JlyyeHHe 3HaHUU O COBPEMEHHOM YPOBHE pa3BUTHSl HAYKU U TEXHUKU U O TPOTHO3€e UX
pa3BUTHSA Ha O/vKaMIlve TOfbl;

- HAyuuTbCsAd MeToAudYeck oOpabaThiBaTh Marepuan (BBIZENSATh TIJIaBHbIE MBICTA U
MOJIOYKeHUsl, TIPUXOJUTh K KOHKDETHbIM BBbIBOZAM, TIOBTOPSATb MX B pa3/IMUHBIX
dhopMyMpoBKax);

- MoJy4YeHHe TOUHOTO TIOHUMaHUS BCeX He0OX0UMBIX TEPMHUHOB U TTOHSTHIM.

JIeKLIMOHHBIM ~ MaTepyal MOXXeT COMNPOBOXKAATBCS — [JeMOHCTpalen CaanufioB U
WCII0/Tb30BaHUEM pa3/aTOYHOrO MaTepuvasa TIpU TPOBeIeHUH KOPOTKUX JUCKYCCHi 00
0C00eHHOCTSIX TIPUMEHEHHs OT/e/TbHBIX TeMATHK T10 JUCLIUTITUHE.

11.2. MeTopuyeckye yKa3aHus /7151 00yUarOLXCs 110 yYaCcTHIO B CeMHUHapax

OCHOBHOI 11e/1bI0 /711 00yuaroLierocst siB/isieTcsi cCucTeMaTu3alusi ¥ 06001jeHre 3HaHUH
Mo u3y4yaemMoill Teme, pasfeny, (GopMupoBaHHMe yMeHHs paboTaTh C [JOTOJHWTETbHBIMU
VMCTOYHMKaMM HH(OpMaLMM, COIOCTaB/ATh U CPaBHMUBATb TOYKW 3DEHHs], KOHCIIEKTUPOBATb




NIPOYMTAHHOe, BbICKa3blBaTh CBOK TOUKY 3peHHss M T.1. B cooTBeTcTBUM C Bejyllei
JU/IaKTUUECKOM 1ie/bI0 COZlep>KaHWeM CeMUHApCKUX 3aHSATHH SIB/ISIOTCS y3/10Bble, Hanbosee
TPyZHble [JI1 TIOHUMaHUS W YCBOEHHSl TeMbl, pasfe/bl AUCLUIUIMHBL CreliudUKoi [JaHHON
(hopMbI 3aHSITHI SIB/IsSIeTCS] COBMeCTHast paboTa rperofiaBaresis U 00ydJarolerocst HaJj pelieHiemMm
TIOCTaB/eHHOW TIpoOJieMbl, a TIOMCK BEPHOIO OTBeTa CTPOUTCS HAa OCHOBe YepeZoBaHMUs
VH/UBU/1yalIbHOM U KOJIZIEKTUBHOM J1€SITe/IbHOCTHU.

[lpy noAroToBKe K CeMMHApCKOMY 3aHSTMIO [0 TeMme IIPOC/YyLIaHHOM JeKLUd
HeoOXO/IUMO 03HAKOMUTBCS C TUJIAHOM ero TIPOBe/IeHUs, C JIATepaTypod U Hay4YHbIMU
nyO/TMKaLMsSIMU TI0 TeMe CeMHHapa.

11.3. MeTopuyeckue yKa3zaHWs [ OOydyarOI[UXCsl TI0 TIPOXOXKJEHHIO TPAKTHUeCKUX
3aHATUN

[TpakTHueckoe 3aHATHE SIB/SETCS OFHOW M3 OCHOBHBIX (JOpPM OpraHu3auyu yueOHOTO
Tiporiecca, 3aK/IHUaroIiasics B BBINOJHEHUH 00yUaroMMHUCS 110/, PYKOBO/JCTBOM TIperio/jaBaTerist
KOMITIeKCAa y4eOHBIX 3aJaHHil C LIelbI0 YCBOEHHS Hay4YHO-TEOPETUYeCKMX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU 1 HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.

Llesibr0 TIPaKTHUECKOTO 3aHATHS [/1si 00YUYaroIIerocs siB/iseTCsl PUBUTHE 00YJaroIMCs
YMeHU# 1 HaBBIKOB MIPAKTUUeCKOM /IesiTe/TbHOCTU T10 M3ydyaeMoM JAUCLUTUINHE.

[1naHMpyemble pe3y/IbTaThl IPH OCBOEHUH 00YYarOIIMMCS MTPAaKTHUeCKUX 3aHSATHA:

- 3aKpervieHWe, yriayOsieHWe, paclIMpeHWe W JeTanu3alys 3HaHWM TIpU DelleHru
KOHKDEeTHBIX 3a/]ay;

- pa3BUTHe TIO3HaBaTe/JIbHBIX CIIOCOOHOCTel, CaMOCTOSITE/IbHOCTH — MBbIIILIEHHS],
TBOPUYECKOW aKTUBHOCTH;

- OB/IafleHHe HOBBIMU MeTOJAMW W MeTOJMKAaMH W3yueHWs KOHKDeTHOM yueOGHOM
JUCLIATUIAHBI;

- BbIpaboOTKa CIOCOOHOCTH JIOTUUYECKOTO OCMBIC/IEHHsI TI0/yueHHbIX 3HAHUW [Jisi
BBITTO/THEHUS 3a/IaHUM;

- obecrieueHre pal[MOHAJILHOTO COYETAaHUsI KOJUIEKTUBHOW U WMHAWBUAYyaJbHOU opm
00yueHwus.

11.4. Metoauueckre ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHMs1 J1labopaTOpHBIX pabOT 0OydYaroL[uiics [JOo/DKeH Yriayoutb WU
3aKpenuTh 3HaHWsl, MpaKTUUeCKue HaBbIKW, OB/a/ileTh COBPEMEHHOW METOAUKONM U TeXHUKOH
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOW XapaKTepUCTHUKOM 00yuarolerocs.
BeirosiHeHHe 1abopaTOPHBIX PabOT COCTOMT M3 SKCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, pacueTHO-
aHa/IMTUYECKOW YacTel U KOHTPOJIbHBIX MEPOMNPUSATHH.

BrbimonHeHwe /1ab0paTOpPHBIX pabOT OOYYAIOIIUMCS SIB/ISIETCS HEOTbEM/IEMOM YacCThIO
W3yueHUsl [JUCLIMIUIUHBI, OrpefieisseMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLM pelleHre CJIeIyIOIX OCHOBHBIX 33/1a4 00yuaroiierocs:

- mipuobOpeTeHHe HaBBIKOB MCC/Ie[OBAHMSI TPOLIECCOB, sBJIeHMA U 0OBEKTOB,
M3yyaeMbIX B PaMKax JJaHHOM JUCLUILINHBI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLUAX;

- TIoJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMol JUCLIUTIIVHE;

- mpuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel  C  Jy1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHve ¥ TpeOOBaHUs K POBeIeHHI0 JIabopaTOpHbIX paboT

JlabopaTopHoe 3aHATHE — OJHAa W3 OCHOBHBIX ()OPM OpraHu3alyu y4yeOGHOro Tpoliecca,
HarpaB/ieHHasi Ha TBOPYECKOe YCBOeHHe TeOPeTUUYeCKHUX OCHOB yueOHOU AUCLUIUIMHLI U TIOTyYeHue
MPaKTUYeCKUX HABBIKOB HWCC/Ie[OBAaHUS TIyTeM IIOCTAaHOBKW, TIpOBe/ileHUs, 00paboTku WU
TIpe/ICTaB/IeHUs] Pe3y/IbTaTOB JKCIIePUMEHTAa Ha OCHOBe TIPAKTUYeCKOTO HMCIO/Ib30BaHHUS Pa3/IuuHBIX




cpeacTB (HaOMOeHNSI, U3MePeHUs], KOHTPOJIs, BEIUMC/TUTETBHON TeXHUKH), TPU0OpeTeHNsI HaBbIKOB
OTbITa TBOPUYECKOU J1esITe/IbHOCTH.

Llens yabopaToOpHOTO 3aHSITUS — TIPAKTHUECKOe OCBOEHHE CTy[leHTaMU COJep>KaHusl |
METO/I0JIOTUU U3ydyaeMoM JVMCLMITIMHBI TTPU UCTI0/Ib30BaHUH CTIeLidalbHbIX CPeJCTB.

OCHOBHBIMH 3aflauaMu J1abOPaTOPHBIX 3aHATHU SIBJISIOTCS: - IPUOOpeTeHHe OIbITa pelleHus
yueOHO- WCCIe[joBaTe/IbCKUX M peajbHbIX TMPaKTUUeCKUX 3a/ad Ha OCHOBe W3yueHHOTO
TEOpeTUYeCKOro MaTepuana; - TMpHOOpeTeHHe OMbITa IPOBeJeHHs SKCTIepUMeHTa; - OBJaJieHHe
HOBBIMM MeTOJMKaMM SKCIIePUMEHTHPOBaHUSI B COOTBETCTBYIOLIeH OTpac/jud HayKd, TeXHUKU U
TEXHOJIOTUW; - TpUOOpeTeHHWe YMeHUM M HaBBIKOB JKCIUIyaTallud TeXHUYeCKUX CpPeACTB WU
obopyzoBanus; - GhopMUpoBaHHe yMeHHM 00paboTKU pe3ysbTaToOB MPOBeJEHHBIX MCC/IeJOBaHUM; -
aHaM3 U 0o0Cy)KJeHue T0/yueHHbIX pe3yJbTaToB W (POpPMyJ/MpOBaHME BBIBOJOB; - BbIpaboTKa
CII0COOHOCTH JIOTUUECKOTO OCMBIC/IEHHSI CAMOCTOSITE/IbHO TIOJIyYeHHBIX 3HaHWM; - obecrieueHue
paLMOHAILHOTO COUYeTaHUs KOJ/UIEKTUBHOM Y UHIUBUIYaTbHON opMOM OyueHusl.

OcHOBHBIMU ~ (PYHKLMSIMA  7TaDOPaTOPHBIX 3aHSTUN SIB/ISIFOTCS: - TIO3HABaTe/bHask;
pa3BMBaroLasi; BOCIUTaTe/IbHas.

[To xapakrepy BBITIOJIHAEMBIX  CTyJeHTaMH 3aJaHuii  J1labopaTOpHble  3aHSTUS

TI0/Jpa3/esisoTCS:
- Ha 03HAKOMUTEJIbHbBIE, TIPOBOJUMBIE C 1[eJIbI0 3aKPEIIEHUs] U KOHKPETH3aLUuK U3yUYeHHOT0
TEOPEeTHUeCKOTO MaTephasia; - aHaJUTUUeCKHe, CTaBsll[de CBOeH I[e/Ibl0 TIO/TydeHde HOBOM

uHpOpPMaLM Ha OCHOBe (hOPMajM30BaHHBIX METO/OB; - TBOpPUECKHE, CBsi3aHHbIE C TOJydyeHHeM
HOBOM MH(OPMaLIMH MyTeM CaMOCTOSITe/TbHO BBIOPAaHHBIX TMOZAX0/I0B K PEIIeHHI0 3a/iay.

@®opMbl  OpraHW3aluy  J1abOpaTOPHBIX 3aHSATHA  OMpEJENSIOTCS B COOTBETCTBHUH  CO
crierrpIeCKUMU 0COOEHHOCTAMU yueOHOMN TUCLIMIUIMHEI, [e/IsIMUA 00yUeHHsl 1 MOTYT TIPeZCTaB/ISTh
co00ii: - pellleHWe THIOBLIX M CHUTYallMOHHBIX 3aJau; - MPOBeJeHHe SKCIIePUMEHTa; 3aHSTHS 110
MO/Ie/IMPOBAaHUI0 peaslbHbIX 3aflay; - WrpOBOe IIPOEKTUPOBaHWe; - BbIe3JHbIE 3aHATUS (Ha
TIPOM3BO/ICTBO, B OPraHU3alvu Ccepbl YCIyT, YUPEXIEHUs U Ip.); - 3aHATUS-KOHKYPChl. MeToaunKa
3aHSATHS] MOKeT OBbITh pa3/IMuHOM, BaXKHO, UTOOBI JOCTHTANach 00Ias JujakThdecKas Lesb.

JlabopaTopHble 3aHSATHUS TIPOBOJATCS TIOC/e UTeHWs JIeKLWi, [Jalol[UX TeopeTHuecKue
OCHOBBI /IJIsl UX BBITIO/IHEHUs. [lOTyCKaeTCsl BBITIONIHEHHe J1abOpaTOPHBIX 3aHSATHM [0 TPOYTeHUs
JIEKIUH C Le/Tbi0 00/1erueHus: U3yueHusi TeOpPeTHUeCKoro MaTepuasa Npy Ha/IMuuy OMUcaHui pabor,
BK/TIOUAIOLMX HEoOXOAuMble TeopeTHuYecKrWe CBe/leHHWs WM CChIIKM Ha KOHKpeTHble yueOHbIe
W3/laHVisl, CoZiepyKalliyie 3TU CBeJ|eHHsl.

OcHoBaHWeM [ijIsi TIPOBeZIeHUs] 1aDOPAaTOPHBIX 3aHSATUH [0 JWCLWIUIMHE SIBJISIOTCS: -
nporpamMMa y4eOHOM JIUCLIUTUTHHBL, - PACTICaHWe YUeOHBIX 3aHATHH.

JlabopaTopHbie 3aHATUS AO/DKHBI TIPOBOAUTHCS B CIIEL[MATM3UPOBAHHBIX J1abOpaTOPUSIX,
COOTBETCTBYIOIIUX  CAHUTApDHO-TUTMEHWYeCKUM HOpMaM, TpeboBaHUsSIM  0e30MacHOCTH |
TeXHUYECKOW ICTeTHKe.

KoymuectBo 000py/10BaHHBIX J1aDOpaTOPHBIX MECT [JO/DKHO ObITh HeO0OXOJUMBIM ISt
JOCTYDKEHUSI TIOCTaBJIeHHBIX Ilesieli 00yueHUss W [OCTAaTOUHBIM [ijiss obOecrieueHWss 00ydaeMbIM
yCJIOBUI KOM(DOPTHOCTH.

Bo Bpemsi 1ab0paTOPHBIX 3aHATHU [O/DKHBI COOMIOATHCS TIOPSZOK W AWUCHUIUIMHA B
COOTBETCTBUH C TIPaBUJIaMH T10/Ib30BaHUs JAHHOM /1abopaTopuH.

MarepuanbHoe obecrieueHre JO/PKHO COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO TIPOBe/IeHUS
9KCIIepUMeHTa B JJAHHOW OTPAC/A HayKW U TeXHUKHU.

JIabopaTopHbIe 3aHATHS JO/DKHBI OBITH 00ecreueHbl B I0OCTaTOUHOM 00beMe HeoOX0JUMBIMU
MeTOANYeCKUMH MaTepHralaMy, BK/TFOUAIOIIMMHU B Ce0s1 KOMIT/IEKT METOMUECKUX yYKa3aHWH K IUKITY
nabopaTopHeIX paboT 10 JaHHOW JUCLUITIMHE. MeTonuueckre yKa3aHusi K jlabopaTtopHoi pabore
CJTy’KaT PYKOBOZCTBOM [|Is1 TIPEIo/jaBatesiei U CTYZeHTOB.

[ToHOMOUMST ¥ OTBETCTBEHHOCTh TPO(ECCOPCKO-TIPerno/jaBaTe/lbCKoro cocraBa Kadeapsl
YHUBEPCHUTETA, 10 JUCLIATI/TMHAM KOTOPOU OpraHu3yeTcst 1abopaTopHoe 3aHsTHE:

3aBefyromuii  Kadeapodl HeceT OTBETCTBEHHOCTh 3a Hajjexailee (GYHKIMOHHPOBAaHUE
nabopaTopyu 1 KaZipoBoe obecrieueHre 1a00pPaTOPHBIX 3aHATHM.

[perniogaBarenb, KOTOPOMY TIOPYYeHO TIpOBeJeHUe LIMK/Ia J1abopaTOpPHBIX 3aHATHM, HeceT
OTBETCTBEHHOCTh 3a CBOEBPEMEHHYIO TOZiauy 3asiBOK Ha MaTrepuasbHOe M KaJpoBoe obecrieueHHe



3aHSITMA, a TakKXKe 3a OpraHM3alyi0 YKa3aHHBIX 3aHATUM B COOTBETCTBUU C TpeOOBaHUSIMU
JeMCTBYIOLMX HOPMATHUBHBIX JOKYMEHTOB, OTHOCSIIUXCS K COJEepP)KaHUIO 3aHSTHUA U METOAMKe WX
TIPOBeZIeHUsI.

[TperojjaBaTeslb UMeeT TIPaBO OMpeEeNATh COZEp)KaHWe TabopaTOpHBIX paboT, BHIOMPATh
METOZbI U CPeJICTBA MPOBeZieHus 1TabopaTOPHBIX UCC/Ie0BaHUM, HarboJsiee MOJIHO OTBevarolue UX
0Cco0eHHOCTSIM 1 0bOecrieurBarolye BbICOKOe KaueCTBO yueOHOro mpoljecca.

I[NperioiaBatens GopMupyeT pyOexHble M UTOTOBLIe Pe3yJbTaThl (PeHTHUHTH) CTy/eHTa I0
pe3yJibTaTaM BBITIOTHeHUs 1abopaTOpHBIX pabor.

[TpaBa, OTBETCTBEHHOCTb M 00513aHHOCTH CTY/I€HTA.

Ha 7nabopaTopHOM 3aHSITUM CTY[eHT WMeeT IpaBO 3a/|aBaTh TIPENoJaBaTest0 U (WIn)
3aBefiytoiieMy JjabopaTopyeil BOTIPOCHI IO COZI€P)KaHUI0 W MeTOJUKe BBINIOJHEHUSI paboThl U
TpebOBaTh OTBeTa TO CyljecTBy obpaieHusi. OTBeT TMperojaBaTe/ssi JO/DKeH 0o0ecrieunBaTh
BBITIOJTHEHHE CTY/JeHTOM paboThl B TeUeHHe 3aHSTHS B TIOJTHOM 00beMe U C HaJ/IeXKall[uM KaueCTBOM,
OrOBOPEHHBIM B MeTOJMUECKHX YKa3aHUSIX I10 TIPOBeJeHUI0 1ab0paTOpHBIX PaboT.

CTyJeHT uMeeT MpaBO Ha BBHITIO/THeHHe TabopaTOpHON PabOThI IO OPUTHHAIBHON METOUKe C
corylacusi TIperiofiaBaTesisi W TOJ] €r0 Ha/A30pOM - MpH 0e3yC/IOBHOM COO/OZieHnH TpeboBaHMA
6e30macHOCTH.

CTyZeHT UMeeT IPaBO BBINOJHUTE J1A00PaTOPHYO PaboTy, MPOIMYIEHHYO TI0 YBaKUTeTbHON
TIPUYKHE, B YaChl, COTJIACOBAHHbIE C TIPETIO/jaBaTe/IeM.

CrygeHT o0si3aH  1puObITE Ha JlabopaTOpHOe 3aHsITHe BOBpEMsi, yCTaHOBJIEHHOE
pacrucaHyieM, ¥ ¢ HeoOX0JUMOH TIpeBapUTeTbHOM MOATOTOBKOW. K BhIMO/IHEHHIO 1abopaTopHOM
paboThl  [IOMYCKAKOTCA  CTYJEHThbl, TMOJTBEpAMBIINE TOTOBHOCTH B 00beMe TpeOOBaHMI,
COJiepKaIUXCsl B METOAWYeCKUX YKa3aHMsSX K JiabopaTopHoiWl pabore W (WIM) B YCTHBIX
Tpe/IBapUTebHBIX YKa3aHUsX TpernofaBatess. JlabopaTopHoe 3aHSTHE COCTOWUT W3 CJIeIYIOIINX
3JIEMEHTOB: BBO/IHAsl YaCTh, OCHOBHAS M 3aK/TFOUUTE/TbHASI.

BBopiHast yacTh obecrieunBaeT MOJATOTOBKY CTY/I€HTOB K BBITIOJTHEHHUIO 3aJjaHni paboThl. B ee
cocTaB BXOJAT: - (OPMYJIMPOBKA TeMbI, 1[eJIM U 3aJau 3aHsATHsl, 000CHOBaHWEe ero 3HaYMMOCTH B
npodecCOHANBEHON TIOATOTOBKE CTYJEHTOB; - W3/I0)KEHHe TeOpeTHUeCcKUX OCHOB paboThl; -
XapaKTepUCTHKAa COCTaBa M 0COOeHHOCTell 3a/laHuii paboThl M 00BsICHEHHe MeTo/0B (Croco0OoB,
TIPHEMOB) UX BBITIOJIHEHUST; - XapaKTePUCTHKa TPeOOBaHUI K pe3y/bTaTy PabOThl; - HHCTPYKTaX I10
TeXHUKe 0e30MacHOCTU TP SKCIUTyaTalldd TeXHUYeCKUX CpeJCTB; - IIPOBepKa TOTOBHOCTH
CTYJIeHTOB BBLITIOJIHSATE 3aZlaHusi paboThl; - YKa3aHUs 110 CAaMOKOHTDOJIFO Pe3y/IbTaTOB BBIOTHEHUS
3a/laHUM CTyIeHTaMM.

OcHOBHasi 4aCTb BKJIFOUAeT IPOIeCC BBITIOJHEHUs JabopaTopHoi paboTel, odhopmieHue
otyeTa U ero 3auuty. OHa MOXXeT COTPOBOXKJATHCS [JOTOJIHUTETBHBIMUA Pa3bsICHEHUSIMH TI0 XO[Y
paboThl, yCTpaHEHWEM TpPYAHOCTEH TPH ee BBITIOJIHEHUH, TEKYIIUM KOHTDPOJIEM W OLIeHKOH
pe3y/bTaTOB OTJe/NbHbIX CTYAE€HTOB, OTBeTaMd Ha BOIMPOCHI CTY/E€HTOB. B03MOXXHO TpoOHOe
BBITIOJIHEHUE 3a/laHUsI(Uif) TI0/, pYKOBO/ICTBOM TIpero/jaBaTeisi.

3akrounTe/bHasE YacTh COJEPXKUT: - TMO/iBeJileHre OOIIMX WTOTOB 3aHSTHS; - OLIeHKY
pe3y/nbTaToB pabOThI OTAENbHBIX CTYAEHTOB; - OTBeTHI HAa BOMPOCHI CTY/I€HTOB; - BbIgauy
peKOMeH/Ialiii 10 yCTPaHeHUIo TIP00esIoB B CMCTeMe 3HaHW U yMeHUH CTY/EHTOB, 110 YTyUIlIeHHIO
pe3ysbTaToB PaboThI; - COOP OTYETOB CTY/IEHTOB [i/isl IPOBEPKHU, U3/I0KeHHe CBe/leHNH, KaCaroLXCs
TIOJTOTOBKH K BBITIOJTHEHUIO CJle/lytorieii paboThbl.

BBozsHasi M 3ak/MOuUTeNbHAs UyacTd 1ab0pPaTOPHOTO 3aHSTHS TPOBOAATCS (POHTABHO.
OcCHOBHasl 4aCTh MOJKET BBITIOJIHATHCA WHUBUAYaTbHO WM KOJIJIEKTUBHO (B 3aBUCHMOCTH OT
(hopMbI OpraHU3aliK 3aHSTHS).

CrpykTypa 1 dopma oTyeTa 0 1abopaTopHoit paboTte

B xozme nabopaTOpHBIX 3aHATHIN CTyA€HTHI BeJyT HEOOXOJUMble 3arKCH, COCTaB/SIOT (110
TpeOOBaHWIO TIperojjaBaTesisi) WTOTOBBIM TMMCbMEHHbIM OTueT. Ha T1epBOM 3aHATHUM IMKJIa
nabopaTopHeIX paboT TiperiofjaBaTesib AOJDKEH /aTh KOHKDETHbIe YKa3aHWs 0 COCTaB/IeHHUIO0 U
oopm/IeHHIO OTYETOB C Iie/bl0 obecrieueHs eAnHOOOpa3usi. B 3aBHCMMOCTH OT OCoOeHHOCTel
I[UK/Ia 1abOpaTOpPHBIX 3aHSATHUA OTYeT COCTABJSETCS KaXKAbIM CTYAEHTOM WHIUBHAYaabHO, OO
0011t OTUeT - MOATPYMIION U3 2-3 CTYZEHTOB.

TpeboBanus K 0hOpPMIEHHIO OTYETa O 1ab0paTOpPHOY paboTe




[To oxoHuaHuu JabopaTopHOW PpabOTBl CTyAeHTbl 00s3aHbI TIPeJCTaBUTh OTYET
TiperiofiaBaTeno ZJisi TIPOBEpPKH C Tocjiefytolleli 3amuroi. [Io coryiacoBaHuio C TperojaBaresiemM
JIOTIyCKaeTCsl TIpe/iCTaB/ieHHe K 3aljuTe oTueta O JsilabopaTopHOU paboTe BO BpeMms CJieJyIOIIero
7abopaToOpHOTO 3aHATHS WM B UWHAUBHyalbHble CDOKH, OTOBODEHHbIe C IIperno/jaBaTesieM.
[JomyckaeTcs IO COT/IaCOBaHMUIO C TIpero/iaBaresieM Mpe/CTaB/sTh O0TueT o jabopaTopHoil paboTe B
5/IeKTPOHHOM BH/le. B KoHIle 1abopaTOpHOro 3aHATHS MperojaBaresib OlleHUBaeT paboTy CTyZeHTa
TMyTeM TIPOBePKU OTuYeTa U (W/M) ero 3alfuTsl (cobeceoBaHus).

CTyZeHT HeceT OTBETCTBEHHOCTb:

- 3a TIPOITYCK J1abOPaTOPHOTO 3aHSATHS 110 HEYBa)KUTEIbHOMN PUUKHE;

- HETIO/IrOTOB/IEHHOCTH K JTabopaTopHOM paboTe;

- HECBOEBPEMEHHYH0 C/layy OTYeTOB O j1abopaTopHOi paboTe 1 UX 3allUTY;

- TIOpUy UMYI[ecTBa ¥ HaHeCeHHe MaTephasbHOro yiep6a mabopaTopun

KpuTepusiMu o1leHKU coiep>KaHust JabopaTOPHOTO 3aHSITUS SIBJISTFOTCS:

- COOTBETCTBHE TeMbI U COJ[eP)KaHUsI 3aHSTHSI TMPOrpaMMe JUCLUIIIMHBI, TeMaTHUeCKOMY
TUIaHy;

- YETKOCTb, SICHOCTD 1[eJIU U 3a7iau 3aHsITHS;

- OpraHMYecKoe eJMHCTBO TEOPHU M MPAKTUKU TP pellieHU KOHKPEeTHBIX 3a/1ay;

- TOYHOCTb U JIOCTOBEPHOCTh MPHBe/IeHHOW NH(OPMaLU;

- OTpa’keHHe COBPEMEHHOT'0 YPOBHS Pa3BUTHsI HAyKH, TIPOU3BO/CTBA, TEXHUKU;

- ipodheccrioHabHAsT HAMPaB/IEHHOCTD 3aHSITHS;

- COT/IaCOBAaHHOCTH 3a/laHUM C COofiepyKaHHeM JPYrux ¢GopM ayJUTOPHOM U CaMOCTOSTE/TbHOM
pabOoThI CTY/IEHTOB;

- peanu3anyisi BHYTPH MPeAMETHBIX U MeX MPeIMETHBIX CBSI3eH.

11.5. Metoauueckre yKaszaHUsi [Js1 OOYyYarlUXCs T10 TPOXOXKAEHHI0 KypCOBOTO
TIPOEKTUPOBAHUS/BBIMTOIHEHHSI KYPCOBOU PabOThI)

KypcoBotii ipoekT/ paboTa MpOBOAUTCS C 1jeyibi0 POPMHUPOBaHUS Y 00yUaroIuxcsi OrbITa
KOMIIJIEKCHOTO PellleHrs] KOHKPETHBIX 3a/jau TIPOQ)eCCHOHATBHOM [1eSITe/TbHOCTH.

11.6. MeToauyeckre yKa3aHus [jiss 00YYaroIIUXCsl TI0 TPOXOKAEHUI0 CaMOCTOSITeTbHOU
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM paboThl, 0OyUarOLUIACS BBIMOHSET PaboTy IO
3alaHUI0 M TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperiofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

Iyt obyuaromuxcst 1Mo 3a04yHOM ¢opMe 00yYeHHs, CaMOCTOsITe/lbHas paboTa MOKeT
BKJTIOUATh B cebst KOHTPO/IbHYIO PaboTy.

B mporiecce BBITIONHEHUsI CaMOCTOSITeNbHOW paboThl, y obOydaromerocss GopMupyeTcs
1jeslecoobpa3Hoe MIaHMpOBaHWe pabouero BpeMeHH, KOTOpOe TO3BOJISIeT UM Pa3BUBaTh YMEHHUSI
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3aldu TNpuoOpeTaeMbIX 3HaHWH, o0ecrieurBaeT BBICOKHNA
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOyYeHHs, ITOMOTaeT IIOJYYUTh HABBIKK TIOBBILIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMH ~ MaTepviajlaMH,  HalpaB/SIOIUMU  CAMOCTOSTENIbHYIO  paboTty
00yJaroIUX CSASBISIOTCS:

- yuyeOHO-METOAWYECKUI MaTepuasl o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIOJHEHHIO KOHTPOJIBbHBIX Pa0OT (A/1s1 00ydJaromumxcst
10 3a0uHol hopme 0OyueHus).

11.7. MeTtopuueckre yKa3aHus JJii OOyYalOL[UXCS TI0 TPOXOXAEHHIO TeKyIlero
KOHTPOJISI yCTIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TIpeJlyCMaTpUBaeT KOHTPO/b KayecTBa 3HaHWM
00yuaroIuXcs, OCyI[eCTBISIEMOTO B TeUeHHe CeMecTpa C IIe/lbI0 OI[eHMBAaHUSI X0Jla OCBOEHUS
JACLIATLTUHBI.



Tekylmii KOHTPOJIb TIPOBOAUTCS B TeueHWe ceMecTpa [0 MTOraM BbINIOJIHEHUS
KOHTPOJIbHBIX paboT, yuyacTHsi B CEMMHAapCKMX U TIPAaKTHUUeCKUX 3aHSTHSX, KOJIJIOKBUyMaXx,
yuacTusi B OJaHKOBOM U (W/IM) KOMITBIOTEDHOM TEeCTUPOBAHWM, TIOATOTOBKE [IOK/IA/IOB,
pedeparos, 3cce U T.A. TeKylUid KOHTPOJIb YCIEBAEMOCTH CTY/EHTOB SIBJ/ISIETCSI TTOCTOSIHHBIM,
OCYIIeCTB/ISIETCSI B TeUueHWe CeMecTpa, B XOJe TIOBCeJHEBHOM yueOHOW  paboTeI
MIPEMMYIIIeCTBEHHO TIOCPeJCTBOM  peaju3aliuid  0Oa/ulbHOM CHUCTeMbl WM  TIPOBe/EeHUs
BHYTPUCEMECTPOBbIX arrecTauyii (opMbl U BUABI TEKYLEro KOHTPOJS yCIeBaeMOCTH
CTY/IEHTOB OIIpeJieJIsStOTCSl yueOHbIMM TyIlaHaMU, pabouuMMM TIporpaMMaMH C YU8TOM MHEHUM
Tipero/iaBaTesiell ¥ yTBEP)KAAIOTCSl METOAMYEeCKON KOMUCCHel (haKy/IbTeTa/UHCTUTYTaA).

TekylmMid KOHTPO/Ib YCIEBAaEMOCTHM TIPOBOJUTCS B OJHOM WM HECKOJBKUX U3
C/leyIoLMX (popMm:

- B ycTHOU (opme (cobecesjoBaHue, TUCKYCCHS], OK/IaZ, 00CyKAeHre MOAroTOB/IeHHbBIX
cTaTel WA Te3UCOB);

- B MMCbMeHHOM (hopMe (TeCTHpOBaHUe, MOArOTOBKA pedeparta, MOATOTOBKA 3CCe U Ap.);

- B MHHOBAL[MOHHOM (hopMe (Zie/I0BbIe UIPhl, POJIeBbIE UTPbl, METO/, IPOEKTOB U [JIp.).

11.8. MeTtopuyeckre yka3aHus AJisi 00yUarOLMXCS TI0 TTPOXOKAEHUI0 TTPOMEXYTOUHON
aTTecTaLyu.

[lpomexxyTouHast ~ arTecTauysi  OOy4YarOIUXCsS  TIpeAyCMaTpyBaeT  OLIeHMBAHUE
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucuuruiiHe. OHa BK/IHOUaeT B
cebst:

- 9K3aMeH — (opMa OLleHKM 3HaHUH, TOMy4YeHHBIX OO0ydarluMmcs B Tipoliecce
M3yuyeHus1 BCel JAVCIUTUIMHBI WM ee YacCTH, HaBbIKOB CAMOCTOSITE/TbHOM paboThl, CriocobHOCTH
MPUMEHATb UX /Ui pelleHds MpaKTUYeCcKuX 3afiau. JK3aMeH, KakK MpaBW/Oo, MPOBOAUTCA B
Mepuo/; 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOLLO», «y0BIETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- 3aueT — 3T0 (hopMa OIeHKH 3HAHWH, MOJyYeHHBIX OOyUarolUMCsl B XO/ie M3y4YeHusi
yueOHOM JUCLIUTIIMHBI B 1[€JIOM WM MPOMEeXYTOUHas (10 OKOHYaHWM CeMecTpa) OLleHKa 3HaHUi
00yyJaromuyMcs 1o OT/e/bHBIM pasfiesiaM JUCLUIUIMHBI C aTTeCTAl[MOHHOM OL[eHKOM «3auTeHO»
WIN «He 3a4TeHO».

- nuddepeHMpoOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-MCCIe0BaTeIbCKUX PA0OT U TIPOXOXK/[€HUH MPAKTHK C aTTeCTALMOHHOMN OL[eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBJI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

Cucrema OLIEHOK IIpU IIPOBeJeHWM IPOMEXYTOYHOM aTTecTaliiM OCYLeCTBJISIeTCS B
cooTBeTCTBUM C TpeboBaHusmMu [losmokeHnit «O TekyllleM KOHTpOJie YyCIeBaeMOCTH U
TIPOMEXKYTOUHOM aTTecTaliuu CTyZeHTOB ['YAII, oOyuaromuxcss TO0 MpOrpaMMbl BBICIIETO
obpa3oBanusi» U «O MOJYyJbHO-PEHTUHIOBOM CHCTeMe OLeHKM KauecTBa yueOHOW paboThI
cTyzneHToB B 'Y AII».

[IpomexxyTouHasi —aTTecTalysi TPOBOAUTCA [/  OLEHUBAHUS  MPOMEXYTOUYHbBIX
pe3ysibTaToB 00yueHHsi B TOM CJiydyae, KOrja [JUCLIMIUIMHA M3y4aeTcs HECKOJbKO I1epHO0/0B
oOyueHusi, ¥ TIpU 3TOM ee U3ydyeHHe He 3aBepileHO, W yuyeOHbIM TIaH 0oOpa3oBaTebHOU
NIpOrpaMMBbl, BK/IOUAIOLIUK [A@HHYIO AWCLMIUIVHY, [pefycMaTprBaeT MpOBefieHHe HeCKOJIbKUX
MPOME)XYTOUHBIX aTTeCTaLyu.

[TpomexxyTouHast arrecTaliss TPOBOAWUTCS [JJIs  OLIEHWBaHUSl OKOHYAaTeIbHbBIX
pe3ynbTaToB 00yueHWss B TOM Cjydae, KOrla U3yueHWe [AUCLUIUIMHBI 3aBeplleHo, U
OKOHuUaTeJIbHas OLleHKa I10 AUCLUIUIMHE BbICTABIISeTCS B KOHLE U3yUeHUs! JUCLUTIINHBIL.
OxkoHuaresnbHas OLIeHKA M0 JAWCLMIIMHE PaCcCUMTBHIBAETCS KakK OL|eHKa I0C/eJHero ceMectpa U
yKa3bIBaeTCsl B TIPUJIO’KEHNH K JOKYMeHTY 00 00pa30BaHMM U 0 KBaTM(HUKALIH.

[pu peanu3ay MoAyJiel AOMyCKaeTcs aTTecTalysi TI0 MOAYJI0 B LiesioM (6e3 rjaHUpOBaHUs
KaKOW-TM00 ()OpPMBI POMEKYTOYHOM aTTeCTALMH /ISl KaKAO0TO0 KOMIIOHEHTa MO/LYJISl OT/AE/bHO)
COrJIaCHO yueOHOMY IIaHy.



Pe3y/bTaTbl IPOMEXXYTOUHOW aTTeCTall 00yUaroLMXCsl, a TaKKe TIPe/I/IOKEeHHs TI0

TIOBLIILIEHUIO KayecTBa WX TIOATOTOBKM BBIHOCSATCS Ha OOCyX/AeHHe 3acefaHuM Kadesp,
COBelllaHWM JIeKaHOB, YUeHbIX COBeTOB (DaKy/IbTeToB, (uivajioB U YUueHOro CoBeTa
yHUBEpCUTETA.

HeyzoByieTBopuTe/IbHBIE Pe3yJ/IbTaThl NTPOMEKYTOYHOM aTTeCTalui O0yuaroIerocs

M0 OJHOM WIA HEeCKOJbKUM [UCLUIUVIMHAM (MOZy/isIM, NpPaKkTUKaM) WM HeNpOXOK[eHUe
MIPOMEXYTOUHOW aTTecTaljuM (HesiBKa) MpU OTCYTCTBHUU YBa)KUTEJbHBIX MPUUMH IPHU3HAIOTCS
aKa/leMU4eCKOM 3a/l0/DKeHHOCTBIO.

[TocnesoBaTenbHOCTb NPOBE/IEHNS] IPOMEXXYTOUYHOM aTTecTaliyu:

[IpeniofiaBaTesis He MeHee UeM 3a TPU JHS [0 NPOBeJieHUs] IPOMEXXYTOYHOW aTTeCTaluu
rHbopMHUpYyeT 00yUaroImuxcst 0 croco0e TPOBe/ieHHsT MPOMEXYTOUHOM aTTecTaluu (K
NpYMepy, CCbUIKY Ha OHJIaWH-KOH(epeHLMIo [/s1 TpOBeJeHus] TPOMEeXYTOYHON
aTTecTalyy 00yUaroIUXCst), Ha3HaUeHHe ayJAUTOPHUH.

[MperiosiaBaTenib 3apaHee 3arpy»kaeT BapUaHThI 3a/IlaHUM [I/1s1 TPYTITIbI B JIMUHbIE KaOWHETHI
(pro.guap.ru)

[periojjaBaTenb, MCMOMb3Yysl 9SK3aMeHAl[MOHHble OuWieThbl, TPOBOJAWUT aTTeCTalUIo
00yUaroImuxcs

[TpenogaBaTesnb (hOpMUPYeET UTOTOBbIE Pe3y/IbTaThl IPOMEXYTOYHOW aTTeCcTalyu.
Pe3ynbTaThl aBTOMAaTH4YeCKHW TI€PEHOCSATCSI B BEAOMOCTb U 3aUeTHYH) KHIDKKY
obyuarolierocs.

OOyuaromnuiicsi 3HaKOMUTCS C BHICTaB/IEHHOM OIIEHKOU B 3aU€THOM KHIKKE.



JIvcT BHeceHus1 U3MeHeHHH B pab0uyro MpOrpaMMy AUCLUTITHBI

[Hara BHeceHust
H3MeHeHU! U
JIOTIO/THEHUH.

IToamuck
BHECILIEro
W3MeHeHUs!

Copep>kaHrie U3MeHeHU U [IOTIOTHeHUH

[Harta u Ne
MIPOTOKOJIa
3acesiaHus

Kadepbl

[Tognuck
3aB.

Kadenpoit






