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AHHOTaLMsA

IOuciuruivHa «VHTe/UIeKTyalbHble CUCTEMBI» BXOAWT B 00pa30BaTe/bHYIO MPOTPaMMy
BBICIIIEr0 00pa3oBaHUWs — TIpOTpamMMy CIieljMajnTeTa TI0 HarpaB/ieHUI0 TIOATOTOBKH/
crierjuanbHOCTU 24.05.06 «CrcTeMsl yrnipaB/ieHUs JleTaTe/IbHbIMU anraparaMi» HarpaB/eHHOCTU
«[Tpubopsl crcTeM yTipaB/ieHus JeTaTe/TbHbIX armapaToB». [IUCLUIUIMHA peanusyeTcs: Kadeapoi
«Nel2».

HOuctunivHa HatlesieHa Ha (pOpMHUpOBaHUe Y BBIMMYCKHMKA C/eIYIOLIMX KOMIEeTeHLIU:

[IK-39 «['0TOBHOCTE WCIIO/BL30BaTh 3HaHHWE OCHOBHBIX MeTOJOB HKCKYCCTBEHHOIO
HHTe/JIeKTa B TIoc/ieIytollel podeccoHalbHOM AesiTeTbHOCTHY.

CopeprkaHre [UCLMIVIMHBI OXBaThIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TeH/JEeHLMSMHA U TepCreKTUBaMM Pa3BUTHSI METO/I0OB MCKYCCTBEHHOIO WHTe/IeKTa, MOZeIsIMU
Mpe/CTaB/eHUs] 3HaHWW, MeTOZbl OINMEepUPOBaHUS WMHM, C MeTOJaMH peIlleHUs] CJIOXKHBIX
TPyAHOPOPManM3yeMbIX 3ajau, CO CTPYKTYPOM W TIPUHLUMAMK pabOThI SKCIEPTHBIX CUCTEM
(3C), HEMpPOHHBIMU CETSMH, METOJaMH MAIlIMHHOTO 00yUeHHs.

[IpernofaBanve AWCLMIUIMHBI TIpelyCMaTpUBaeT ciefylomye (opmMbl OpraHU3aluu
yueOHOTO Tpoljecca: JeKIUU U JabopaTopHble paboThI.

[TporpaMMoil [UCLMIUIMHBI MpPeAyCMOTPEHbI Creyrolie BU/bl KOHTDOJS: TeKYLUi
KOHTPOJIb yCTIeBaeMOCTH, IPOMEXKyTOUHasi arTecTaius B ¢popme AuddepeHI[POBaHHOTO 3ayeTa.

OO01jasi TPy0€MKOCTh OCBOEHMS AUCLUTIIMHBI COCTaB/sieT 3 3aueTHBIX eAuHUIbl, 108
4acos.

S13bIK 0OyUeHUs 10 JUCLIUTIIMHE «DYCCKUI».



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUEHUs 110 JUCLIUTIIHE
1.1. Llenu npenofaBaHusi JUCLIUTIUHBI
Llespto siB/isieTcsi TomydeHWe OakasaBpaMH BBIIIEHA3BAHHOTO HArpaBJieHHs! TIOATOTOBKU
HaBBIKOB, HEOOXOUMBIX [IJIfl yuacTHsl B TIPOEKTaX CO3/jaHUs UHTeeKTyanbHbix cuctem (MC).
JucipriiHa BXOAWT B COCTaB dacTd, (OpMHUPYyeMOil yuaCTHMKaMH 00Opa30oBaTelbHBIX
OTHOLIIeHHH, 0Opa3oBaTe/bHOM MporpamMmbl Beiciiero obpasoBanus (fanee — OIT BO).

1.2. TlepeueHb TyIaHWPYEMBIX Pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
IJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pesynbraTe M3yuyeHus! JUCLIMIUTMHBI OOYYarOLMIACS [JO/DKeH 00JafiaTh CIeAyIMU
KOMIeTeHIIUSIMA WM WX YacTsaMU. KoMIieTeHLIMd U UHJUKATOPbI UX JOCTV)KEHUS TIpHBe/leHbI
HIDKE.

[TK-39 «I"0TOBHOCTH MUCII0/Ib30BaTh 3HAHWE OCHOBHBIX METO/I0B MCKYCCTBEHHOI'O WHTe/IeKTa B
roc/iefiyroliei mpodeccuoHaabHOMN AesiTeTbHOCTH»

3HaTh - COBPEMEHHbIE TeXHO/IOTMM MOCTPOEHUSI CUCTeM UCKYCCTBEHHOI'O MHTeJIIeKTa B
YCJIOBUSIX HEOTIpe/le/IeHHOCTH, OCHOBHbIE MO/e/H, allTOPUTMbI U METO/IbI HEUeTKOM JIOTHKH, a
TaK>xe Oa30Bble MO/Ie/I HEMPOHHOU CeTU, KOTOPble MOTYT ObITh UCIO/b30BaHBI IPU
(opmanusaly pelleHUH PYUK/IaJHbIX 3a/a4

yMeTb - CO3/laBaThb MO/Ie/IU Mpe/CTaB/IeHUs] 3HaHUM [/l CUCTEM

BAa/leTh HaBbIKAMM - B/aJileTb HaBblKAMM U IIpUeMaMM I[IPOBeJleHHsI KOMIIbIOTEPHOI0
MO/le/TMPOBaHUs MHTeJIIEKTYalbHbIX CUCTEM C UCTIO0/Ib30BaHUEM

VMeTh OTIBIT JIeATeTbHOCTH — PabOThI HA COBPEMEHHOM TeXHUKeE.

2. Mecro gucuuriuHel B cTpykType OIT

OucuuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOpPeTeHHBIX 00yUYarOIIMUCS
TIPU M3Y4YeHUH CIelyIOLMX AUCLIATIIVH:

- «BBICLLIAsl MaTeMaTHKa»,

- «uHbOpMaTHKa»,

3HaHuWs, TOMy4yeHHble MPU U3YyUEHUM Marepuaja [JaHHOW AUCLIMILIMHBI, UMEIOT Kak
CaMOCTOSATe/IbHOe 3HaueHWe, TaK U MOT'YT MCIIO/Ib30BaThC NMPU U3YYEHUU [PYTUXAUCLIAILIINH,
CBSI3aHHBIX C CO3/JaHHeM aBTOMaTU3UPOBAHHBIX CUCTeM 00paboTKu MH(bOpPMAaLUY U yTIpaB/IeHusl.

3. O6beM U TPyJ0eMKOCTb JUCIUITHHBI
IanHbie 06 001eM oO0beMe AWCIUIUIUHBI, TPYJOEMKOCTU OT/eNbHBIX BUZIOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpeie/ieHre 3TOU TPYJOEMKOCTH 0 CeMeCTpaMm) Tpe/ICTaB/IeHbI B
Tabnwie 2.

Tabsuiia 2 — O6beM U TPYJ0EMKOCTb TUCLIUTTUHEI

TpynoemMKOCTb 110
Bup yue6GHO# paboThI Bcero ceMecTpam
No6
1 2 3

Oowasn mpyooemMKocmb ouCyun/uHbl, 3/ 108 3/108
3E/ (yac)
W3 Hux uacoe npakmuueckoli n0020MoeKu 34 34
AyoumopHble 3aHsimMus1, BCero yac. 51 51
B TOM UHCJIE:

nekiuu (JI), (yac) 17 17

rpakTuueckure/ceMrHapckue 3anstus (I13),

(gac)

naboparopHsie paboTsl (JIP), (uac) 34 34

KypcoBoi npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (uJac)
CamocmosimesnbHas paboma, Bcero (Jac) 57 57




Buod npomescymouHoli ammecmayuu: 3auver,
mudd. 3aver, sk3ameH (3auet, dudd. 3auy,
OK3.*%)

Audod.

3au.

Oudd. 3au.

*k o
[IpumeuaHyve:  KaHOUAATCKHUI SK3aMeH

4. CopepykaHue JUCLTUTIIAHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMIJIMHBI MO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesnibl, TeMbI JUCLIATITMHBI ¥ UX TPY/I0EMKOCTb MPUBeleHbI B Tabuie 3.

Tabnwiia 3 — Pa3fesibl, TEMbI JUCHUTUIMHBI, UX TPYAOEMKOCTh

Jlekuun I3 JIP KII CPC
Pa3ziesibl, TeMBI UCLATIIMHbI (ac) (C3) (4ac) (uac) (4ac)
Cemectp 6

Pazgen 1. P 5
Pazpen 2. 2 4 8
Pazgen 3. 2 6 7
Pazgen 4. 2 4 9
Pazgen 5. 2 4 9
Pazgen 6. 3 6 9
Pasgen 7. 2 6 6
Pasgen 8. 2 4 4
WToro B cemecTpe: 17 34 57
HTtoro 17 0 34 0 57

[IpakTHueckasgs TMOATOTOBKA 3aK/IK4aeTCss B  HENOCPeACTBEHHOM  BBINOHEHUU
oOyyaroIyMHUCs ~ Ofpejie/ieHHbIX — TPYZOBBIX  (YyHKIMH,  CBA3aHHBIX C  Oyayued
npodeCcCUOHAIbLHON J1eTe/TbHOCTBIO.

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

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

Homep

pa3iea Ha3BaHnue u cozep>kaHue pas3ziesioB U TeM JIeKLIMOHHBIX 3aHSATHI

Beenenne | IIpeamet "VIHTesuieKTyanbHble CUCTeMBbI". AKTYa/lbHOCTb, 331U, COZlepXKaHrue U
CTPYKTYPHO-JIOTMYeCcKasi Cxema Kypca.

Pazgen 1 | IMonsitue uckycctBeHHOro uHTtesiekta (MW). [IpeaMeT ucciiefjoBaHusl U OCHOBHBIE
HarpaBJieHus1 UCcejoBaHui B 06acti M. Dtarbl pa3BUTHS UHTE/UIEKTYalbHBIX
cuctem (MC). OcHOBHbIe HampaB/ieHUsI Pa3BUTHS UCCefoBaHui B obsactu VIC.
TpaguLMOHHbIE  HampaB/eHUsI U  DPEWTUHI  COBPEMEHHBbIX  HarpaBjieHUH
uccnenoBannii B obsmactu VMIC. BHespeHue cHCTeM MaIIMHHOTO OOydYeHHs B
«OTpac/Iv»: K/IK04eBble NIpUMepsl ucronb3oBanus M B orpaciu (keiicsr). Kpusas
I'apTHepa.

CucTteMmbl TipeicTaB/ieHyst 3HaHUM OT/MuMe 3HaHUW OT JaHHBbIX. Kiaccudukaiys
3HaHui. ba3a 3Hanuk (Bb3). UV3Bneuenue 3HaHui. VHTerpauus 3HaHUM.
TexHonoruv MaHunyaupoBanus 3HaHussMU (TM3), s13bIKK MpefCcTaB/ieHUs] 3HAHUM
(AI13). IToHsiTE 5KCTEHCHOHANM ¥ MHTEHCHOHAN 3HAaHWW M COOTBETCTBYHOILIME UM
yactu B b3. Tlpumepnl. Mogenu tnipeactaBnenusi 3HaHuid (MII3), wux




K/lacCU(UKaLys.

Paznen 2

Maremaruueckre ocHOBbI MII3.

NN u teopus anroputmos. Kaccel anroputMoB. NP- cioxkHble 3azaud. 3ajava
paspelMMOCTA  JIOTUUeCKOTO  BbIpaKeHUs. [leTepMUHMPOBaHHOU U
HeJlepMUHMpOBaHHas MaivHa Tetopunra (HAMT). Ilpumep pabotst HAMT.
[Tonstue popmanbHoU cuctemsl (DC)
Jlornueckue MII3. OcHoBbl ucurcnenus npeaukatos (MI1) nepsoro nopsigka. UIT
kak ®PC. Vcnonb3oBaHHMe KBAaHTOPOB OOIHOCTH W CyllecTBOBaHusl. OObsactu
JelictBuss KBaHTOpOB. CBOOO/IHBIE U CBs3aHHBIE TepeMeHHble. VHTepripeTarusi
BbICKa3bIBaHWM, COZJepKalllux KBaHTOpbl. IlogroroBka K aBTOMaTH3aLUU
00paboTKY BbIpa’keHWI TipeKaTHOU Jyiornku. KnaysaneHast dopma.Jlornueckuii
BbIBOJl. ABTOMAaTHYeCKoe JJ0Ka3aTesbCTBO TeopeM. [Ipouiesypa pe3omtonum.

OcHOBHBIe N0JI0’KeHUS] HeUeTKOU JIOTHUKH.
[IpescraBneHre 3HaHWM M BBIBOJ, B MOJE/SIX HeUYeTKOW JIOTWUKU. HeueTkou
MHOecTBO. ®a3zsudukauys. [edaszsudpukanms. PyHKUMS NPUHAIJIEKHOCTU.
Omnepanu  HaJ, HEUeTKMMH MHOKeCTBaMM (TiepeceueHre, 0oObeAuHEHUe,
JlonofHeHWe, wuMIUIMKauys). CucreMbl HeYeTKOro JIOTMYECKOro — BbIBOJA.
JIunrsucTuyeckas nepeMeHHas. basa rpasui. Beisoz o MamjaHnu.

Pasnen 3

Cetesble MII3 1 npoyKLIMOHHBIE CUCTEMBbI

CeteBble MII3. Cemantnueckue cetu (CC). [Tonstne AKO u ISA cchbinok.
JKCTeHCHOHan U uHTeHcHoHan B CC. ba3oBble U BUPTya/bHble OTHOLLEHUS B
CC. [HOoctouHcTBa U HeAocTaTku wMogeneii. ®dpelimoBbie MII3. Ilpumepsi
onucaHuii. [IpoTodpeliMbl U 3K30(peiiMbl. IKCTEHCMOHA/ U WHTEHCHOHa/l B
¢dpeiimoBbix MII3. Ctpyktypa ciota B ¢peiimax. Onepauyyd Ha @Qpelimax.
[locTonHCTBA U HEOCTAaTKU MOJieIen.

[Mpoaykuuonusie MIT3. @opmaT npoaykuuu. [IpoaykunonHsie cuctemsl (I1C).
Nurepniperanys koprexka B onucanuu [1C. DkcrencroHan u unTeHcuoHan I1C.

Mexanusm paboter IIC. Anroputm paboTel uHTepripeTtatopa. Ilpumep —
MOCTpOeHUe OAITHY 3a/JaHHOU BBICOTHI.

[lpsmoii  w  oOpaTHBIE TIOMCK WHTepripeTaTopa. Pe)Xumbl — paboThI.
HeundopmupoBaHHast — ctpaterus. Bbeibop u3  KoHQUHMKTHOro  Habopa.
[Tpumenenue I1C.

3ajaua Movcka B IMPOCTPAHCTBE COCTOSIHUS. AJITOPUTMBI CJIETIOTO TOUCKA: B
ry6uHy u mmpuHy. [Ipumepsl. [JoctronHcTBa U Hefoctatku MI13 B Buze T1C.

Paznen 4

Buabl UC. OkcniepTHbIe cucteMbl (3C) Kak pa3sHOBUIHOCTEL MC
PasnoBupHoctu UWC.  EcrectBeHHO-s3bIKOBbIe VC. Ilpumepsr I10. 3agaua
aHa/iM3a Ha TOHa/IbHOCTb TeKCTa.

OkcneptHble cucteMmbl (DC). Cxema u coctaB AuHamudeckort DC. Pexxumbl
pabotel OC. ¥Ympaenenue B IC. [ToHsTre Moays, obpasiia. OmnucaHue 3TaroB
paboTel HHTepIipeTaTopa. Pa3BuTire Kiaccuueckoi cxeMbl paboTel OC.

Metogp! pemeHuss ca0xHbIX 3aza4 B OC. Metog peaykumu. IIpyHimn
HavMeHbIIINX CBepIileHud. MeTo/bl pelleHus C/I0KHBIX 3aziau B IC. [Touck B
(hakTOpH30BaHHOM MPOCTPaHCTBe. MeTo/ MOPOXK/IeHUs U IIPOBEPKU.

Metoabl pelieHus c1oxkHbIX 3azady B JC. Ilouck B uepapxuyeckux
MpocTpaHcTBax. MeToapl pelleHds CA0KHBIX 3agad B OC. Ilouck B
abTePHATUBHBIX MTPOCTPAHCTBAX.

MeToapbl peliieHus1 C10KHBIX 3azau B DC. [ToHsiTMe aKTUBHOM CHUCTeMbl MHEHUI
Y peBU3UM MHeHUi. [Ipumep.

Pa3zpnen 5

VckyccTtBeHHbIe HelipoHHbIe ceTy (MHC).




bronornuecknii 1 UCKyCCTBeHHBbIM HenpoH. [Ipumep pacueTra BbIXOJa HeMpOHa.
Knaccudpukaims UWHC. MHC npsmoro pacnpocrpaHeHus. lIpumepsl
ofHocsoHou U MHorocnorHor MHC. [Ipumep pacuerta Beixoga MHC.
PexkyppenTtHble MTHC. Cxema knaccuyeckoit RNN. Cxema cetu Xondunaa.
PexkyppenTtHble THC. Cxema u onucanue pabotel LSTM.

WHC papuanbHO-6a30Bbix GyHKIM. Cxema. [Tpumep RBF.

Cetu u kapTel KoxoHeHa. bruonornueckast untepriperarusi. Cxema.
BepositHocTHBIE Mojieni. O6/acTh mpuMeHeHus1. BaiiecoBckas cets (BC). 3aaua
o0yueHusi TlapamMeTpoB pacripejienieHuii. TpakroBka ¢opmynbl Baiteca. Ilytu
yripoteHus: bC.

'ny6okue MHC (DNN). Ceeprounass MUHC (CNN), Ha3HaueHue OI0KOB.
I'ny6okne MHC (DNN). I'eHepatuBHO - cocts3atenbhble cet (GAN), cxema,
paboTa reHepaTopa M JJUCKPUMHHATOPA.

Pasnen 6

MammHHOe 00yuenue (ML).

Tunmet ML. OcHoBHble 1Kokl ML. TloctaHoBkKa 3aauM 0OyuyeHUs TIO
TpeTeHJeHTaM.

OO6yuenne ¢ yuutenem. Omunbka oOyueHUs, aarOpPUTM 00OpaTHOTrO
pacrnipoctpaHenusi omroOku. [1pobema nepeobyuenusi.

Obyuenue 6e3 yuutess. Viies copeBHOBaTenbHOr0 00ydeHus (asroputv SOM)
['nybokoe obyuenwe (DL) B ceTsix €O MHOTMMH CKPBITBIMH — CJIOSIMH.
[TpeogoneHyie HeJOCTATKOB aaropuTMa 00paTHOTO pacrpOCTpaHeHHusl.

I'nybokoe obyuenne (DL) B ceTsix €O MHOTUMH CKPBITBIMH  CJIOSIMH.
[MpegobyueHre c orpaHuueHHON MarmmHOW bosbijvana (RBM). Tlpumep
apXUTEKTYPhI.

'ny6okoe obyuenue (DL) B ceTssix CO MHOTUMU CKPBITBIMU CJTOSIMH.
[TpenobyueHre C aBTOKOAUPOBIIMKaMH. [IpuMep apXUTeKTYphbI.

ITepcriekTiBHBIe HatipaByieHust B DL.

TpanceprHOe obyuenue (TO). JomenHas aganrauus (DA). TIpumepsr.
VHKpeMeHTHOe 0OyueHUe.
3aziaua ymMeHblleHust pa3MepHoCcTH. O0epToUHble METO/IOB Ha rnpuMepe SVM.
Ob6yuenwue c nogkperienueM(RL). Mgen noaxoga RL. Q-o0yueHue

Pazpen 7

VcKycCTBeHHBIN MHTEJIIEKT U aHaIu3 JaHHbIX.
WnurennexkryanpHpld aHamu3 faHHblx (MA]]). IlporpaMMHbIe KOMILIEKCBHI /IS
aHaiv3a [JaHHbIXx. CraHfapT [/ pelleHWsl 3aau aHaav3a JaHHbIX. Pomu
YYaCTHUKOB B IpOeKTax M0 aHaau3y pAaHHelX. Texnonoruu SEMMA, KDD.
Orarl KDD.

Kpocc-unpycrpuanshbiv ctangapt CRISP-DM wu ero starnbl

Ponyv yuyacTHMKOB aHa/lIWTHMUeCKUX IIpOeKTOB. IlpejBapurenbHble IPOBEPKU
TIPOeKTa
3azauu Data Mining B aHa/v3e JaHHbIX
Martematruyeckre OCHOBBI IMHEWHOM U JIOTUCTUUECKOMN perpeccuent.

MeToapl Ha OCHOBe WMHAYKLMU MpaBu/. 3ajava Kiaaccudukauuu. CXo[CcTBO U
pasnuure C 3ajaueil perpeccuu. [Ipumep JepeBa peleHWi NP OAHKOBCKOM
KpeJIUTOBaHMU. DJIEMEHThI [lepeBa pelleHu .

XapakTeprCTUKM K/1acCU(PUKALIMY Ha UHAYKLMU [TPaBUJI.

Anroputm CART OunHapHol knaccudukauyu. IIporjecc mocTpoeHusi [epeBa

perennii. Kputepuii pacujennenust Gini ripu Beibope aTpubyTOoB.

Pelrenrie 06 uCI0/1b30BaHUM CO3[J@HHOTO flepeBa

Vnen MeTozia OMIOPHBIX BEKTOPOB.

AncambiimpoBaHye B 3ailauax Knaccudukaipu. PasHoobpasue. 1enb, 0OCHOBHbIE




Mo/iesiv (CTEKKUHT, OYCTHHT).
3aflaua KjacTepusalid B aHaiau3e JaHHbIX. OTiMuMs OT K/IacCU(UKALMU.
ITonsaTus LeHTpa U paguyca Knacrepa. Busyanusaiusa kapramu KoxoHeHa.
Knaccugukaius anroputmMoB Kiaacteprusanyu. CpaBHeHNe MeTOZI0B

Asroputm k-means. ITpumep pabots g K =2.

Anroput™ k-6mvpkalliinx cocefieif, sTamnbl, METPUKH, NIPOCTOE M B3BELLEHHOTI'O
roJIoOCOBaHUe
MeTpHKM KauecTBa KjacTepusalivy (BHelIHKWe U BHyTpeHHUe). [IpuMepsl MeTpUK

Pa3pnen 8 AccoimatrBHbIe rpaBua (association rules).
[Mopnepkka Habopa u TpaBwia. [JOCTOBEPHOCTh TMOAJAEP)KKH. [ paHUIIBI
TO/IePXKKU
AnroputMm Apriori, 3Tarbl, IpuMep paOOThbI.
[TocnenoBarenbHble 111a0/I0HBI (sequential patterns). OCHOBHBIE TTOHSTHSI.
[Toaneprkka rocsefoBarenbHOCTH. [1laru anroputma AprioriAll, mpumep paboThI.
PekomeHgiaTenbHbIe crcTeMbl. OCHOBHbIE TOHSATHS. [loaxo[ KoJmabopaTUBHOM
dunbTparuu. I'pad vHTEpecos.
[Monsitue Big data. Anroputmbl Knactepusaluu Ha Big data. Vigeu anroputma
BIRCH, 11t0cbl ¥ MUHYCBI. JTaribl aropurMa Pam.
4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS

TeMbI IpaKTHUECKUX 3aHATHNA U UX TPYJ0eMKOCTh MpHBe/ieHbI B Tab/mie 5.

Tabumia 5 — TpakTHyecKue 3aHITHSI U UX TPY/I0EMKOCTh

N3 Hux Ne
No Tembl ®opmbl [IPaKTUYeCKO | paszen
Tpy[0eMKOCTb, o
/ MpaKTAYeCKUX MpaKTUYeCKUX (ac) U a
I 3aHATUN 3aHATUN TO/ITOTOBKY, | AUCLIUI
(uac) JIVHBI

YueOHBIM IJITAHOM He TIPelyCMOTPEHO

Bcero

4.4.

JTabopaTopHbIe 3aHATHS

TeMmbl 1aO0PaTOPHBIX 3aHATHIA U UX TPYJ0€MKOCTh IpUBeZeHbI B TabuLie 6.

Tabsuiia 6 — JTabopaTopHble 3aHSITUS U UX TPYI0EMKOCTb

U3 Hux Ne

No MpPaKTUYeCKO | paszen

/ HaumeHoBaHMe 1ab0paTOpHBIX paboT TpynoemxocTs i a

n > (1ac) MOATOTOBKH, | AUCLUI

(uac) JIUHBI
CemecTtp 6

1 | IIpocretiliive IporpaMMbl ¥ UX OTJ/IaJKa B 2 1 2
cpezie Visual Prolog

2 | Co3paHue NpOCTeNIIMX MPOeKTOB C 2 1 2
y/ieMeHTaMU rpaduueckoro uHTepdetica

3 | PoacTBeHHBIE OTHOIIIEHUS 2 1 2

4 | PaboTa co CIMCKaMU U CTPOKaMH 4 1 2

5 | Co3maHue NIpocTermmx 6a3 JaHHBIX 4 1 2

6 | Pa3paboTKa 3KCIepTHBIX CUCTEM B Cpefie 4 1 4
Visual Prolog




7 | Pa3paboTKa HEUETKHX IKCIIEPTHBIX CUCTEM B 2 1 4
Matlab

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

9 | O6yueHure HeMpOHHBIX ceTeli B Matlab — 2 1 5,6,7
3a/1aua Kjaccudukalu

10 | Co3ganue W MoOfe/MpOBaHUE CBEPTOYHOMU 2 1 5,6,7
cety B Matlab

11 | C'nybokoe obOyuenne B cucreme KNIME- 2 1 5,6,7
pacrio3HaBaHue U300payKeHuH

14 | Metoger Data Minig B HHTes/IeKTyaJbHOM 2 1 5,6,7
aHa/M3e [JaHHbIX. 3a/laud perpeccuv B
Loginom

15 | Metoger Data Minig B HHTe//IeKTyaJbHOM 2 1 5,6,7
aHa/iv3e JaHHBbIX. 3a/lauM KjacTepu3allid B
Loginom

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

Bcero 34

4.5. KypcoBoe nMpoeKTHpoBaHWe/ BHITIOJTHEHHE KYPCOBOUM PabOTEI
Y4eOHBIM IJITAHOM He TIPelyCMOTPEHO

4.6. CamocrosTenbHasi paboTa 00yJaroImxcst
Buzipl caMocTosiTesTbHON paboThI U ee TPYJ0EMKOCTD TTPUBE/IeHbI B Tab/uIle 7.

Tabnuiia 7 — Bugsl caMocToATebHOM paboThI 1 ee TPyA0eMKOCTh

o Bcero, | Cemectp 6,
Bu camocTrosiTesibHOM paboThI

yac yac
1 2 3

V3yueHue TeopeTHUYeCKOro MaTrepuasna 40 40

pucuuriiHel (TO)

Kypcooe npoektupoBanue (KII, KP)

PacueTtHo-rpaduueckue 3aganusi (PI'3)

Brinonxnenue pedepara (P)

[ToaroTOBKA K TEKYII[EMY KOHTPOJTIO 1 1

ycrneBaemocTu (TKY)

HowmariHee 3amanue (/13) 1 1

KoHTponbHble paboThl 3a0uHUKOB (KP3)

[ToaroroBka K MpOMeXyTOYHOM

arrectauuu (ITA) 15 15

Bcero: 57 57

5. TlepeueHb yue6GHO-MeTOIUUECKOTO 0OecrieueHust
JUTISI CAMOCTOSITe/IbHOM Pab0ThI 00yUaroIUXCs 10 JUCLUTIIUHE (MO/LYJT0)
YyeOHO-MeTOAUUECKHE MaTepuasbl i1 CaMOCTOSITe/IbHOM paboThl 0Oydaroluxcsl yKa3aHbl B
.. 7-11.



6. TlepeueHb MeYaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3JAHUN
[TepeueHb MEUATHBIX W 3/IEKTPOHHBIX YUeOHBIX W3/JaHUM TIpHBe/ieH B Tabmumiie 8.
Tabsmia 8— IlepeueHb MeYATHBIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KomiuecTBo 3K3eMIUISIpoB B
[ugp/ bubnuorpacdurueckast CChbllKa Gribmmorexe
URL agpec P (Kpome 3/1eKTPOHHBIX

9K3eMIVISIPOB)

681.518.3(075)A65681. | AnzapeiiurkoB A.B., AHapeiiunkoBa 2
5) O.H. NHTennekryanbHble
MH(MOpPMalIMOHHbIE CUCTEMBI:
YuebHuUK. - M. : ®UHAHCHI U
CTaTUCTHKa, 2004.-424 c.un

004.8(075) C 60 ConoBbeB, Hukonait Bragumuposuu. | 123
BBeieHre B CUCTEMBI
HCKYCCTBEHHOT'O UHTeJI/IeKTa

[Tekct] : yuebHOe Tiocobue / H. B.
ConoBbeB, 2008. - 104 c

004.8 C 40 CucremMbl MCKYCCTBEHHOTO 14
vHTesieKkTa. [IpakTuyeckuii Kypc
[Tekct] : yuebHOe rmocobue / B. A.
Uymokos [u gp.] ; pea. U. @.
Actaxosa, 2008. - 296 c

004 A66 AnpponoB C.A. OcHoBbI Jioruyeckoro | 50
rporpaMMupoBanusi. JJabopaTopHbIit
npakTukym/C.A. AHIPOHOB,
CIT6,['YAIT,2022-129c

B rnieuatn AnpponoB C.A. BBesieHne B cUCTeMbl | OJIeKTPOHHAsi BepCUS
Y TeXHOJIOTUY MAIlIMHHOTO 00yueHUsI.
JlabopatopHbIii pakTUKym/C.A.
Anpgponog, CI16,['YATIL2022-155¢

7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PeCYpPCOB
rH(bOpPMalMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTu «VIHTepHeT»
IlepeueHns 3/IeKTPOHHBIX oOpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTn «VIHTepHeT», HeOoOXOAMMBIX [jii OCBOEHWS /IWUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 00pa3oBaTebHBIX PECYpCOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKAI[MOHHOM ceTh «IHTepHeT»

URL agpec HaunmenoBanue
http://www.salogistics.ru/e_edu/sys_prol.pdf AngpoHoB C.A. BBefieHue B jioTUuecKoe

nporpamMmmupoBaHue. JlTabopaTopHbIit
MPAaKTUKYM. DJIEKTPOHHOE U3ZlaHue

http://www.salogistics.ru/e_edu/sys_pro2.pdf AnpponoB C.A. BBesieHre B CUCTeMbI U
TEXHOJIOTUM MAaIlIMHHOTO 00yueHws.
JIabopaTopHbIY IPAKTUKYM.



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

OJIEKTPOHHOE U3/JjaHue

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 — oduiManbHBIM caT Poccuiickon
http://fuzzy kstu.ru acCOLMali KCKYCCTBEHHOTO
http://ai.obrazec.ru
http://aifuture.chat.ru
http://www.gotai.net

HWHTeJIJIeKTa.

— cant «HeueTkas /ioruka, HeueTKre
CHUCTeMbI U MSATKHEe BBIUKC/IEHUS» |,

- cauT «VICKyCCTBEeHHBIN UHTE/JIEKT» -
CO/Zlep>KUT MPUMepbI TPOrPaMMUPOBAHUS
NN, cTaThbH, CCHIIKU.

- cauT «VICKyCCTBEeHHBIM NHTEJIEKT» -
COZIEP>XUT MIPUMeEPHI IPOrPpaMMUPOBAHUS
NN, cTaThH, CCHIIKU.

— calT «VICKyCCTBEeHHbIN UHTE/UIEKT -
B3[JISiZL B Oy iyliiee» - COZIepKUT
MaTepHaibl 10 HECKO/IbKUM pas/zie/iam
VCKYCCTBEHHOI'O MHTeJIJIeKTa.

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

CeTb Kade/pbl AwnpiponoB C.A JlabopaTopHbIit
NIPaKTUKYM OJIEKTPOHHOE M3/jaHue;

AnzpoHoB C.A BsejeHve B CUCTEMBI U
TeXHOJIOTMU MAIlIMHHOTO 00yueHuUst
JIabopaTopHbIi PaKTUKYM,

OJIeKTPOHHOE U3JjaHue

8. IlepeueHb MH(POPMALMOHHBIX TeXHOJIOTHI
8.1. [lepeueHb TporpaMMHOrO O0OecrieueHsi, HCIOMb3YeMOr0 TIPH OCYIIeCTBJIEHUU
obpaszoBaresIbHOroO Npoliecca Mo AUCLUIUIMHE.
[TepeueHb UCII0/1b3yeMOr0 MPOrPpaMMHOT0 0becrieueHusi pe/icTaBreH B Tabmmie 10.

Tabmwmia 10— ITepeueHb MpOrpaMMHOTO 06ecTieueHHsI

Ne i/t HanmeHoBaHue

1 KNIME (aHanuTtuueckasi CiCTeMa C OTKPBITBIM KOZIOM)
2 Visual Prolog (He3apeructpupoBaHHasi BepCHsi)

3 Matlab (trial)

4 Loginom (6ecriiaTHasi CTyieHUecKas JTULeH3MsT)



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

| 5 | Python (cucrema nporpaMMupoBaHUsl C OTKPBITBIM KOZIOM)

8.2. Tlepeuenb HMHGOPMAaLMOHHO-CITPABOYHBIX CHCTEM, UCII0JIb3YEeMbIX npu
OCYIIIeCTB/IEHUH 00pa30BaTe/IbHOTO MPOLIeCca Mo AUCIUTIIAHE

[TepeueHb HCIIO/Ib3yeMbIX HMH(DOPMAI[MOHHO-CIIPABOYHBIX CUCTEM TPEJACTaB/I€H B
Tabmwmue 11.

Tabnwmia 11— IepeyeHb MHPOPMAIMOHHO-CIIPABOYHBIX CUCTEM
Ne i/t HaumeHoBaHue

He npenycmotpeHo

9. MarepuasbHO-TeXHHUeCKas 6a3a
CocTtaB  MaTepua/libHO-TEXHUUECKOW 0a3bl, HeoOXOJUMOW [JIi  OCYIIeCTB/IEHUS
obpa3oBaTe/bHOrO TIPOLiecca o JUCLIUITINHE, TIPe/iCTaB/ieH B Taburel?2.

Tabsmia 12 — CocTaB MaTepHabHO-TeXHHUECKOM 0a3bl

Ne HaumeHoBaHMe COCTaBHOM YaCTH Howmep aygutopuu
/11 MaTrepranbHO-TeXHUUecKoi 6a3sbl (mpu Heo6X0AUMOCTH)

JleKLIMOHHAs1 ayJUTOPHSI

MynbTrMeuiHas JIEKI[MOHHAsT ayIUTOPUSI

10. OueHouHble cpe/iCTBa JJis1 IPOBeJeHUsI IPOMEXXYTOUYHOW aTTecTalyy
10.1. CocTaB OLEHOYHBIX CpPeJACTBA/S TPOBENEHUs] TPOMEKYTOUHOM aTTeCTaluu
o0yuaroIuXxcs 1o AUCLUMIVIMHE MpUBeieH B Tabsuie 13.
Tabsmmiia 13 — CocTaB OILeHOYHBIX CPeJICTB /11 IPOBEIEHUSI MPOMe)KyTOUHOH aTTecTaliu
Bui npoMe)XyTOUHOU aTTecTaliu [TepeueHb OLIEHOYHBIX CPe/ICTB
IuddepeHLiipoBaHHbIN 3a4éT Crnrcok BOMPOCOB;
TecTsr;

10.2. B kauecTBe KpUTepHeB OLIEHKM YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHMS)
KOMITeTeHI[MH 00yJaroLMUCs TIpUMeHsieTcst 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMITeTeHIUM, KoTopasi IprBesieHa B Tabiuie 14. B TeueHne ceMecTpa MOXKET MCII0/Ib30BaThCs
100-6anmpHast  mKajsa  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
VICTIO/Ib30BaHUsI KOTOPOM, YCTaHOB/IEHbI COOTBETCTBYIOLMM JIOKA/JbHbIM HOPMAaTHMBHBIM aKTOM
I'YAIL
Tabmunia 14 -KpuTepun oLEHKN YpPOBHS COOPMUPOBAHHOCTU KOMMETEHLMA
OLleHKa KOMIIETeHL[UN

5-0ayuTbHast 1IKasia

XapakTeprCTHKa ChOPMUPOBAHHBIX KOMITETEHLII

— oOyuaroluiicas ray0OKO W BCECTOPOHHE YCBOW/I TPOTrPaMMHbIM
MaTepHa;

— YBEpPEeHHO, JIOTHUHO, 1T0C/Ie/[0BAaTe/IbHO ¥ TPAMOTHO €r0 M3/1araert;

— OMUpasiCh Ha 3HAHHST OCHOBHOW W JIOTIOJIHUTE/ILHOW JIUTEPATYPhI,
TECHO  TIPUBSI3bIBA€T  YCBOEHHble  HAayUHble  TIOJIOXKEHUSI  C
MIPAaKTHUUECKOH [1esITeIbHOCThIO HarpaB/eHus;

— yMe/io 000CHOBBIBAeT U apryMEeHTUPYET BbIIBUTaeMble UM U/IeH;

— ZleJlaeT BBIBOZIBI M 0000IIIeHNS;

— cBOOO/IHO B/1aJieeT CUCTeMOM CIiel[iaTM3UPOBaHHbIX TTOHATHH.
«XOPOLLIO» — oOyyarouuiicss TBepZi0 yCBOW/I MPOrPaMMHBIN MaTepHall, TPaMOTHO
«GaITEHO» U 10 CYIeCTBY W3/araeT ero, OMUpPasCh Ha 3HAHUSI OCHOBHOM

«OT/ITMYHO»
«3aUTeHO»




OrjeHKa KOMITeTeHLIN

5-0a/UIbHAas LIKa/Ia

XapakTepucTHKa ChOpMHUPOBAHHBIX KOMITETEHLMM

JIATEepaTyphl;
— He JIONYCKaeT CYIIeCTBeHHbIX HETOUHOCTEH;

— YBSA3bIBAET YCBOEHHbIE 3HAHUS C TIPAKTHUECKOMW eATebHOCTBIO
HarpaB/IeHus;

— apryMeHTUpYeT HayuHble [T0JI0KEeHHS;

— ZleslaeT BBIBOZIBI M 000011IIeHNS;

— BJIaJIe€T CUCTeMOM CITelMaIM3UPOBAaHHBIX TTOHSATHH.

«YyZOB/IETBOPUTE/TLHO»
«3a4YTEHO»

— 00yyJaroLMiiCcs YCBOW/ TO/TBKO OCHOBHOM TPOTPaMMHBIN MaTepuart,
M0 CYLIeCTBY M3/1araeT ero, ONMpasch Ha 3HAHUS TOJILKO OCHOBHOU
JIUTepaTyphl;

— JOTyCKaeT HeCylleCTBeHHbIe OIIMOKM U HETOUHOCTH;

— UCTIBITBIBAET 3aTPyJHEeHUSl B MPAKTUYeCKOM TMPHMMEeHeHUM 3HaHUMN
HarpaBJIeHus;

— cs1abo aprymMeHTUpYyeT HayuyHble IT0JI0)KeHUS;

— 3arpyHsieTcs: B pOpMyIMPOBaHUM BBIBOJOB M 00001IeHNI;

— YaCTUYHO B/ajeeT CUCTeMOH Crelalu3UpOBaHHbIX ITOHIATHH.

«HEYyIO0BJ/IETBOPUTE/TEHO
»
«He 3a4TeHO»

— 00yyaroLuiics He YCBOW/ 3HAUMTEJILHOW YaCTH TPOTrPaMMHOIO
MaTepuana;

— IOTyCKaeT  CYIIeCTBEHHble OLWIMOKM W  HETOUYHOCTH  TIpPH
paccMoTpeHuH Npo6/ieM B KOHKPETHOM HarlpaBJ/IeHHUH;

— WCTIBITBIBAET TPYAHOCTH B MIPAKTHUECKOM ITPUMEHEHUH 3HaHUM;

— He MOKeT apryMeHTHPOBATh HayUHbIe T0JIOXKEHHST;

— He (hOpMYIMpYeT BHIBOAOB U 000011eHHH.

10.3. TurioBble KOHTPO/IbHBIE 3aZlaHUSI UJTK UHbIEe MaTepHaibl.
Bompocs (3agaun) Asis 9K3aMeHa Tpe/icTaB/ieHbl B Tabure 15.

Tabmwmiia 15 — Bompocs! (3aaun) s 5K3aMeHa

Koz
Ne /1 [TepeueHr BOMpOCOB (3aZ,au) AJ1s1 5K3aMeHa VIHJUKaTOop
a
YueOHBIM IJIAHOM He TIPeAyCMOTPeHO
Bompocsr (3agaun) asist 3auera / audd. 3auera mpe/cTaBieHbl B Tabauie 16.
Tabnwmiia 16 — Boripockl (3a1aun) zyist 3aueta / audd. savera
Kopg
Ne /it [Tepeuens BompocoB (3a7au) Asis 3aueTa / qudd. 3aueta WHIUKATOP
a

1 [TosicHUTe K0 HEUETKOro JI0rMueckoro BeiBoja no Mamzanu | I1K-8.3.1

2 [TosicHuTe MexaHu3M pa3pellieHusi KOH(GIUKTOB B [1K-8.3.2
MIPOAYKLMOHHBIX CUCTEMax

3 Kakue meTozapl MmaTeMatrueckoro mogenvposanus 1IC Bam I1K-8.3.3
v3BecTHbI? [IpyrBenTe MOCTAaHOBKU 33/ia4.

4 Kakue niporpammHsIe cpefCTBa IIPUMEHSIOTCS TIPU pellieHUun [IK-8.Y.1
3agau pa3pabotku NIC?

5 [TpuBeguTE TIpUMED CEMAHTHUUECKOM CeTH HeKOTOporo oobekra | [TK-8.Y.2

6 Kak pacrosioyxeHbl HePOHBI B HEMPOHHBIX CeTSIX IPSIMOTO [IK-8.Y.3
pacripocTpaHeHus?

7 Onuimre TeXHOIOTHUIO pa3paboTku HeueTKor JC B Matlab [1K-8.Y .4




8 OnuiunTe 0OCHOBHBIE TIPUHLIUIIBI METO0/I0TUA [1K-8.Y.5
BBIUMCJ/IUTE/TBHBIX 3KCIIepUMeHTOB 1pu pa3pabotke VIC Ha
ocHoBe THC

9 Kakue nporpaMMHbie HHCTPYMeHThI MozenupoBanusi MTHC B [1K-8.B.1
matlab BbI 3Haete?

10 [TosicHUTe CTPYKTYpYy NporpaMmsl Ha si3bike VP IT1K-8.B.2

11 [TosicHUTe CTPYKTYpY )KypHasia IpoBeJjeHUs] KOMIIbIOTePHbIX [1K-8.B.3
MO/Ie/TbHBIX KCIIEPUMEHTOB

[TepeueHp TeM i1 KYpPCOBOTO TPOEKTUPOBAHUS/BBITIOTHEHUS KYPCOBOM pPabOTHI
Tipe/icTaB/ieHbl B Tab/ure 17.
Tabnuia 17 — IlepeueHb TeM /i/1s1 KYPCOBOTO MTPOEKTUPOBAHMSI/BBITIOTHEHUS] KYPCOBOUM paboThI

No /i [IpuMepHBIii IepeueHb TeM /1JIsi KyPCOBOTO MTPOEKTHPOBAHKS/BBITIOTHEHHS
o o
KypCoBoO# paboTbl

YuyeOHBIM IJIAHOM He TMPelyCMOTPEHO

Boripockl g1 mpoBefileHMsT TIPOMEXYTOYHOW aTTeCcTaldd B BHUJE TeCTUPOBAHUS
Tripe/icTaB/ieHbl B Tabuie 18.

Tabsuiia 18 — ITprMepHBIi TIepeUueHb BONPOCOB /15 TECTOB

No ) Koz
i [IpumepHbIl IepeyeHb BOMPOCOB /11 TECTOB VIHJJUKaTOp
a
1 KopTesxx <ckopocTh, {Maas, HeOo/bIIas1, cpegHss, BeICOKasi}, [0,300], G, I1K-8.3.1
M>, rie G — mipoueypa nepebopa 3/1eMeHTOB 6a30BOT0 TepM-
MHO>KecTBa, M— ripolie/iypa 5KCIepTHOr0 OIpoca siB/sieTCsl IPUMepOM
2 Kak Oyzet nipeacraBsieHa ba3za 3HaHui, ecyii B KauecTBe Ccriocoba [1K-8.3.2
TIpe/ICTaB/IeHUsT 3HaHUK Oy/IeT MCTI0Ib30BaThCS JIOTHKA TIPeIUKATOB
T11IepBOr0 IopsiiKa?
3 UTo Takoe Kpocc-BauAaLus’? I1K-8.3.3
4 IIpu pemenuu 3a7au pa3paboTtku VIC UCTob3yIOT Cieytoiee IIK-8.Y.1
TIpOrpaMMHOe obecrieueHue:
5 K HepjocTaTKaM ceMaHTMUeCKUX CeTell OTHOCSITCS .. ITK-8.Y.2
6 B yem 3ak/rouaeTcst poJib CBEPTOUHBIX C10€B? [1K-8.Y.3
7 Ha kakux nogxozax 6a3supyroTcst MeTO/bl CTPYKTypHU3aLiiH, [1K-8.Y .4
dopmanu3saimu 1 paboThl C HETOUHBIMHU HeOoTpe/ie/IeHHbIMUA 3HAaHUSIMUA U
JaHHBIMU?
8 Kak HasplBaeTcsl cTaTUCTAYECKas! B3aMMOCBS3b HECKOJIbKUX C/Ty4alHbIX [IK-8.Y.5
BEJIMYUH?
9 Yro o3HauaeT TepMuH CV npu 06paboTKe n300pa>keHui U BUIEO: ITK-8.B.1
10 YKakute 6MO/TMOTEKH Ha s13bIKe TTporpaMMypoBanus Python: IT1K-8.B.2
11 [TpogomkuTe dpasy “BeiOpockl B JaHHBIX MOXHO... I1K-8.B.3

[TepeyeHb TeM KOHTPOJIbHBIX pabOT MO AUCHUITIMHE OOYYarOL[UXCs 3a0YHOM (DOPMEI
oOyueHusi, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX PabOT

Ne /1 [TepeueHb KOHTPOJILHBIX PabOT

He nipesrycMoTpeHO




10.4. MeToauyeckre  MaTrepuasbl,  OMpeJessiol[Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKATOPOB, XapaKTepu3yIol[uX ISTanbl (OPMUPOBAHUS KOMIIeTeHLUM, CO/lep)KaTcsi B
JIOKaMbHBIX HOpPMaTHBHBIX akTrax [YAII, persiaMeHTUPYIOIIUMX TIOPSJIOK U TIpOLeAypy
TIPOBE/IEHUST TEKYIIIET0 KOHTPOJISI YCIIEBaeMOCTH U TIPOMEXKYTOUHOMN aTTecTal[iu 00ydJaroIuxcst
'YAIL

11. MeTO'E[I/IquKI/Ie YKd3dHUA OJis O6y‘-IaI-OI_L[I/IXCH 10 OCBOEHHIO JUCLIUIIIMHBI

11.1. MeToauueckre yKa3aHUsl [jid  OOY4YaroOlMXCS TI0 OCBOEHHWIO JIEKIJMOHHOTO
MaTepuarna.

OcHOBHOe Ha3HaueHUe JIeKIIMOHHOTO MaTepuasa — JIOTUUeCKd CTPOMHOe, CHCTeMHOe,
riybokoe U siCHoe W3/OXKeHHe yueOHOro marepuana. HasHaueHue COBpeMeHHOW JIeKIIMU B
paMKax JUCLIMIUIMHLI HE B TOM, UTOOBI MOJYUMTh BCHO MH(MOPMAIIMIO TI0 TEME, a B OCBOEHUH
dbyHaaMeHTa/IbHBIX TIpO0OeM  JUCLIMIUIMHBI, METOJOB HAyuyHOTO TI03HAHWS, HOBEWIINX
JIOCTW)KEHUHM Hay4YHOW MBIC/M. B yueOHOM mporjecce JIeKI[Usl BHITIOJHSET METO/0/I0TMUECKYIO,
OpPraHM3alMOHHYI0 ¥ UH(QOPMALMOHHYI0 GYHKIMU. JIeKlysl pacKpbiBaeT MOHSATHUMHBINA arrapar
KOHKpDeTHOW 00/1acTi 3HaHus, eé mpoO/eMbl, ZaeT IieJbHOe Mpe/CTaB/lIeHHe O JUCIUITIMHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIUTIIMHAMU.

[TnaHupyeMble pe3y/ibTaThl DX OCBOEHUK 00YYarOIIMMUCS JIEKITMOHHOTO MaTepraa:

- TOMy4YyeHWe COBPEMEHHbIX, L[eJIOCTHbIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
onpejensieTcs 1je/1eBOM YCTaHOBKOW K KaXKJ0l KOHKPETHOU TeMe;

- TI0JIyueHUe OITbITa TBOPUECKOUW PabOThl COBMECTHO C TIperofiaBaTesieM;

- pa3BuTHe MPo(deCcCUOHa/TBLHO-ZIeJIOBBIX KauecTB, JIIOOBH K TMPeAMETYy U CaMOCTOSITeTbHOTO
TBOPYECKOTO MBbIIIL/IEHUSI.

- TosIB/IeHWe HeoOXOAUMOTr0 UHTepeca, He0OX0JUMOTO /11 CAMOCTOSITe/TbHOUM paboThI;

- TOJy4yeHUe 3HaAHUM O COBPEMEHHOM ypPOBHE Pa3BUTHSI HAYKW U TEXHWKU M O TMPOTHO3e MX
pa3BUTHS Ha O/vKaMIlve Tofbl;

- HAyuuTbCs MeToAuuyecku oOpabaThiBaTh Marepuan (BbIZENSATh TIJIaBHble MBICTH U
MOJIOKEeHHUsI, TIPUXOJAWTh K KOHKDEeTHbIM BBIBOJ|aM, TIOBTOPSATh WX B  Pa3/IMUHBIX
dbopMynrMpoBKax);

- TOJyueHHWe TOYHOTO MOHMUMAaHUS BCeX HeOOXOUMbIX TEDMHUHOB U MTOHSTHH.

JIeKIIMOHHBI  MaTepyal MOXKeT COTPOBOXKAAThCS  [IeMOHCTpaljuel caalzioB U
WCTO/b30BaHHUEM Pa3/aTOYHOTO MaTepuajia TIpPH TIPOBEEHMM KOPOTKUX JUCKYCCHH 00
0Cc00eHHOCTSIX TIPUMeHeHHs OT/e/IbHBIX TeMaTHK T10 JUCLIATIIUHE.

11.2. MeToauueckue yKa3aHUs Jjisi 00yUaroIIyXxcs 10 yUYaCTUI0 B CeMHUHapax

OCHOBHO 11e/1bI0 /711 0Oyuarolierocs siB/sieTcsi cucTeMaTtu3alysi ¥ 00001jeHre 3HaHUH
1o u3yyaemMoil Teme, pasfeny, (GopMupoBaHue yMeHUss paboTaTh C [JOTMOHWTETbHBIMU
WCTOYHMKaMU HHGOpMallMM, COTOCTaB/sATb M CPaBHUBAaTb TOYKU 3peHHs, KOHCIIEKTHPOBATh
IIPOYMTaHHOe, BbICKa3blBaTh CBOK TOYKY 3peHHsT M T.I. B cooTBeTcTBMM C Bejyllei
IVIAKTUYEeCKOW LeJIbI0 COZIep)KaHWeM CeMHMHApPCKUX 3aHSTHH SIBJISIOTCS y3/10Bble, HaubOosiee
TPyZHble [JI1 TIOHUMaHUs U YCBOEHHSl TeMbl, pasfiebl AUCLUIUIMHBL Crel(UKon [JaHHON
(OpMBI 3aHATHIA SIBJISIETCS] COBMeCTHast paboTa mpero/iaBatesst U 00yuaroi[erocsi Hajj perieHueM
TIOCTaB/AeHHOW TIpoOsieMbl, a TIOMCK BEDHOIO OTBeTa CTPOUTCS Ha OCHOBe YepeZoBaHMUs
VHJVBU/lyaJIbHOM U KOJIJIEKTUBHOM J1eSITe/IbHOCTH.

Ilpy noOAroToBKe K CeMMHApCKOMY 3aHSITMIO I10 Teme IIpPOC/IyLIaHHOM JIeKLUU
HeoOXOZAMMO O3HAaKOMHUTBCS C TUIAHOM €ro TIPOBeJieHHsi, C JIMTePaTypol W Hay4YHbIMHU
ny6/IMKaLMsSMU 110 TeMe CeMHHapa.

11.3. Metoauueckre yKa3aHUsi [jii OOyYarolUXCsl TI0 TMPOXOXKAEHHIO TPAKTUYeCKUX
3aHATUI



[TpakTHueckoe 3aHATHE SIB/SETCS OFZHOW M3 OCHOBHBIX (JOpPM OpraHu3auyu yueOHOTO
Tiporiecca, 3aK/IHUaroIIasicss B BBINOJHEHUH 00yUaroIUMHUCs 110/, PYKOBO/JCTBOM TIpero/jaBaTeris
KOMITIeKCAa y4eOHBIX 3a[aHHil C LIelbI0 YCBOEHHWS Hay4YHO-TEOPeTUYeCKHX OCHOB Y4eOHOI
JUCLIMTUTAHBL, IpUoOpeTeHUs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU /iesITe/TbHOCTH.

Llesibro TIPaKTHUECKOTO 3aHATHS [ 00YYaroIIerocs siB/iseTCsl PUBUTHE 00yJaroIuMCs
YMeHU# 1 HaBbIKOB TIPAKTUUeCKOM /IesiTe/TbHOCTU T10 M3ydyaeMoM JAUCLUTUINHE.

[1nanMpyeMble pe3y/bTaThl IPH OCBOEHUH 00YYarOIIMMCS MTPAaKTHUeCKUX 3aHSATHHA:

- 3aKpervieHWe, yriayOsieHWe, pacliMpeHWe W JeTanu3alys 3HaHWM TIpU pelleHru
KOHKDEeTHBIX 3a/]ay;

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

- OB/IafleHHe HOBBIMU MeTOJAMHW W MeTOJMKAaMH W3yueHWs KOHKDeTHOM yueOGHOM
JUCLIMTUIAHBL;

- BbIpaboTKa CIOCOOHOCTH JIOTUYECKOTO OCMBIC/IEHHUsI TI0/yueHHbIX 3HAHUW [Jisi
BBITTO/THEHUS 3a/IaHUM;

- obecrieueHue pal[MOHAJILHOTO COYETAaHUsI KOJUIEKTUBHOW U WMHAWBUAYaJbHOU dopm
00yueHwus.

11.4. Metoauueckue ykKasaHUs [ijis 0OyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosHeHUs1 J1labopaTOpHBIX pabOT OOydYaroL[uiics [Oo/DKeH Yriayoutb WU
3aKpenuTh 3HaHUsl, MpaKTUUeCKue HaBbIKW, OB/a/ileTh COBPEMEHHOW METOAMKONM U TeXHUKOH
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOW XapaKTepUCTHUKOM 00yuarolerocs.
BeirosiHeHHe 1abopaTOPHBIX PabOT COCTOMT M3 SKCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, pacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

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

- mpuobOpeTeHHe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sBJIeHUA U 0OBEKTOB,
M3yyaeMbIX B PaMKax JJaHHOM JUCLUILINHBI;

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

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mpuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboThl C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHve ¥ TpeOOBaHUs K POBeIeHHI0 JlabopaTOpHbIX paboT

JlabopaTopHoe 3aHATHME — 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
Tpe/iCTaB/IeHUs] pe3y/IbTaTOB JKCIIepUMeHTa Ha OCHOBe NMPAaKTUUeCKOro MCIO/b30BaHUS pas3/IMUHbIX
cpeacTB (HabOMO[eHYs, N3MePeHus], KOHTPOJIS, BEIUMC/TUTETbHON TeXHUKH), TPU0OpeTeHNsT HaBbIKOB
OTbITa TBOPUYECKOU J1esITe/IbHOCTH.

Llens yabopaTopHOro 3aHSTUS — TPAKTHUECKOe OCBOEHWEe CTy[eHTaMHU COJep)KaHus U
MeTO/0JIOTUY U3y4YaeMOH AUCLIUIIIMHBI [IPY UCTIO/Ib30BaHNH CIeLJUa/IbHBIX CPeZICTB.

OCHOBHBIMH 3aZlauamMy J1abOPaTOPHBIX 3aHSATHM SIBMSIOTCS: - IPUOOpeTeHHe OIbITa pelleHus
yuebHO- MCCIe[joBaTe/IbCKUX M peajbHbIX MPAaKTUUeCKUX 3a/ad Ha OCHOBe W3yueHHOTO
TEOPeTUYeCKOro0 MaTepuasa; - NpuoOpeTeHWe OMbiTa TPOBEJEHHs SKCIIePUMEHTa; - OBJafIeHUe
HOBBIMH MeTO/IMKAMU SKCTIepUMEHTUPOBAHUS B COOTBETCTBYHOLLEH OTpacId HayKW, TeXHUKU U
TeXHOJIOTWM; - TIpUoOpeTeHWe yMeHWH W HaBBIKOB SKCIUTyaTallMM TeXHUUECKHX CPeICTB M
obopyjoBaHust; - GOPMUpPOBaHUe yMeHH 00pabOTKU pe3ysbTaToB MPOBeJeHHBIX WCC/ieJOBaHUH; -
aHamM3 U 00Cy)KJeHue T0/yueHHbIX pe3yJbTaToB W (POpPMyJ/MpOBaHME BHIBOJOB; - BbIpabOTKa
CIIOCOOHOCTH JIOTUYECKOTO OCMBIC/IEHHSI CaMOCTOSITE/IbHO TIO/IyYeHHBIX 3HaHWM; - obecrieueHue
PaL[IOHaIbHOTO COUeTaHMsI KOJUIEKTUBHOW Y UHUBUYaIbHOM (hopMoii OyueHusl.




OcCHOBHBIMU ~ (DYHKUUSIMM J1TaOOpaTOPHBIX 3aHSITMMA SIBJISIFOTCS: - TI03HaBaTeJbHasi;
pa3BHBaoLLasi; BOCIIUTaTe/IbHas.
[lo xapakrepy  BBIMIONHSIEMBIX  CTy/leHTaMHM  3a/laHdil  jabopaTopHBbIe  3aHSTHS

TI0/IPa3/esisoTCS:
- Ha 03HAKOMMWTE/IbHbIE, IPOBOJMMEBIE C 11e/IbI0 3aKPervIeH!s] 1 KOHKPeTH3al[ui W3YUYeHHOTO
TEOPeTUUeCKOT0 MaTepHuasja; - AaHaJUTHUeCKWe, CTaBsljie CBOel IieJibl0 TIOyueHHe HOBOM

uH(popMaLM Ha OCHOBe (OpPMa/M30BaHHBIX METO/IOB; - TBOPUECKWe, CBS3aHHbIE C TIOTyueHHeM
HOBOW MH(GOPMALX TTyTeM CaMOCTOSITeTbHO BBIOPAHHBIX TIOAXO/0B K PeLIeHHI0 3a/au.

@®opmbl  OpraHM3alii  1abOPAaTOPHBIX 3aHATHM  OMpEJEeNSIOTCA B COOTBETCTBUU  CO
crierpIecKUMU 0COOEHHOCTAMU yueOHOMN TUCLIMTUIMHEI, [e/ISIMU 00yUeHHsl K MOTYT TIPe/ICTaB/ISTh
co0oii: - pellleHWe TUIIOBBIX U CHUTYAl[MOHHBIX 33/jau; - TMPOBE/IeHHe SKCIIeEPUMEHTA; 3aHATHS TI0
MO/Ie/IMPOBAaHUIO peaslbHbIX 3a/lay; - WrpOBOe ITPOEKTUPOBaHWe; - BbIe3JHbIE 3aHATUS (Ha
TIPOM3BO/ICTBO, B OPraHU3alMu Chephl YCIYT, YUPEKAEHUs U Ap.); - 3aHATHSI-KOHKYPChl. MeToarKa
3aHATHS] MOKET OBbITh Pa3/IMUHOMN, BaXKHO, UTOOBI JOCTHTANach 00IIas ujaKThIecKasi Liesb.

JlabopaTopHbie 3aHATUS TIPOBOZASTCS TIOCTA€ UTEHWs JIeKIW, /[JAlolUX TeopeTUYecKue
OCHOBBI /IJIs1 UX BBITIOJIHEHUs. JlOTyCKaeTCsl BBITIONIHEHHe J1TabOpaTOPHBIX 3aHSTHH [0 TPOYTEHUs
JIeKLMH C Lenbio 06ieryeHust U3y4eHHs TeOPeTHUeCcKOro MaTepyara Mpy Ha/IMuMy OMMCaHuK pabor,
BK/TIOUAIOLNX HEoOXOAuMble TeopeTHuYecKre CBe/leHWs WM CChIIKM Ha KOHKpeTHble yueOHbIe
W3/IaHUs, COZleprKalllye 3TH CBeJleHHsl.

OcHoBaHMeM [Jisi TIpOBeJieHHs1 /1aDOpAaTOPHBIX 3aHATHM 110 JUCLIMIUIMHE SIBJISIOTCS: -
rporpaMMa y4eOHOM JUCLIUTIIUHBL, - pacliicaHye YueOHBIX 3aHSTHH.

JIabopaTopHbie 3aHATUS JO/DKHBI TIPOBOAUTHCS B CIIEI[UATU3UPOBAHHBIX J1aOOpaTOPUSX,
COOTBETCTBYIOIIUX  CAaHWUTAPHO-TUTMEHWUeCKMM HOpMamMm, TpeOoBaHHsSIM  0e30MacHOCTH |
TeXHUYECKOW ICTEeTHKe.

KosmmuectBo 0060pyj0BaHHBIX J/1aOOPAaTOPHBIX MECT [O/DKHO ObITh HEeOOXOAMMBIM ISt
JOCTVDKEHHSI TIOCTaBJIeHHBbIX Ilesieli 00yueHUWss W [JOCTAaTOUHBIM [ijisi obOecrieueHHWss 00ydaeMbIM
yCJIOBUM KOM(OPTHOCTH.

Bo Bpemsi 1ab0paTOPHBIX 3aHATHA [O/DKHBI COOMIOATHCS TIOPSAZOK W AWUCHUIUIMHA B
COOTBETCTBUM C MPAaBUIaMHU TI0/Ib30BaHUsI JaHHOM JlabopaTopuu.

MarepuanbHOe obecrieueHre JO/PKHO COOTBETCTBOBAThH COBPEMEHHOMY YPOBHIO TIPOBe/|eHUS
5KCIIepUMEeHTa B JaHHOW OTPac/v HayKU U TeXHUKH.

JIabopaTopHbIie 3aHATHS JO/DKHBI OBITH 0becrieyeHbl B J0CTaTOUHOM 06beMe HeoOX0JUMbIMU
METOJUUeCKUMH MaTephalaMH, BK/IFOUAIOIIUMU B Ce0sT KOMITIEKT METOJMUECKUX YKa3aHUH K IUKITY
nabopaTopHBIX paboT M0 AaHHOW AUCLMIUIMHE. MeToJuueckue yKa3aHusi K jiabopaTtopHoii pabore
CJIy>KaT PYKOBO/JCTBOM [I/IsI TIPeTo/jaBaTesield U CTy/IeHTOB.

[ToTHOMOYMST ¥ OTBETCTBEHHOCTh IPO(ECCOPCKO-TIPErojaBaTe/IbCKoro coctaBa Kadeapsl
YHUBEPCUTETA, 10 AUCIUTUIMHAM KOTOPOUM OpraHu3yeTcs 1abopaTopHOe 3aHsTHe:

3aBefyromuii  Kadeapodl HeceT OTBETCTBEHHOCTh 3a Hajjexailee (YHKIMOHHPOBAHUE
71abopaTopru M KaZIpoBoe obecrieueHue 1TabopaTOPHBIX 3aHSATHI.

[pernogaBarenb, KOTOPOMY TIOPYYeHO TIpOBeJieHUe LIMK/Ia J1abopaTOpPHBIX 3aHATHM, HeceT
OTBETCTBEHHOCTb 3a CBOEBPEMEHHYIO I0/jauy 3asiBOK Ha MaTepHajbHOe W KafipoBoe obecrieueHue
3aHATHM, a TakKe 3a OpPraHW3alldi0 YKa3aHHBIX 3aHSATUH B COOTBETCTBUM C TpeOOBaHUSAMH
JeMCTBYIOLMX HOPMATHUBHBIX JOKYMEHTOB, OTHOCSIIUXCS K COJEeP)KaHUIO 3aHSITUA U MeTOAUKe MX
TIPOBeIeHMUS.

[TperofiaBateslb MUMeeT TIPaBO OMpeENATh COZEp)KaHWe TabopaToOpHBIX paboT, BHIOMpATh
METOZIbI M CPe/ICTBA MPOBeZIeHHs Tab0paTOPHBIX UCC/IeA0BaHUM, HarboJsiee MOJIHO OTBeUaroIHe MX
0C00eHHOCTSIM ¥ 00ecIieunBarolrie BHICOKOe KauecTBO yueOHOTro rporecca.

[TperosaBarent GopmMupyeT pyOe>XHbie M UTOTOBbIE Pe3y/bTaTbl (DEMTUHIH) CTy/eHTa I10
pe3yJibTaTaM BBITIOJTHEHUs 1abopaTOpHbBIX pabor.

[TpaBa, OTBETCTBEHHOCTb U 00SI3aHHOCTH CTY/IeHTa.

Ha nabopaTopHOM 3aHSITUM CTY[eHT WMeeT IIpaBO 3a/jaBaTh TIperojaBaresito U (Wn)
3aBeflytolieMy JjabopaTopueil BOTIPOCHI TI0 CO/IeP)KAaHHUIO M MEeTOZAWKEe BBITIONIHEHHs] paboThl M
TpebOBaTh OTBeTa TO CyujecTBy obpaienusi. OTBeT TMperojaBaTesisi JO/DKeH 0o0ecreunBaTh



BBITOJIHEHHE CTY/IEHTOM pabOThl B TeUeHHe 3aHSATHS B IIOJIHOM 00beMe U C HaJ|jIeXKall[iM KaueCTBOM,
OrOBOPEHHBIM B METOAMUYECKHMX YKa3aHUSIX TI0 TIPOBeIeHHI0 1abopaTopHBIX pabor.

CTyZeHT UMeeT MPaBO Ha BLIMOHeHHe 1abopaTopHO paboThl TI0 OPUTHHATBHOM MeTO/JUKe C
corylacusi TMperojiaBaTesisi W T0J, €ro HaA30pOM - MpU 0e3yC/IOBHOM COOJIOZIeHHH TpeboBaHMM
6e3omacHocTH.

CTyJeHT uMeeT MPaBO BBIMOJHUTL 1a00pPaTOPHYIO PaboTy, TIPOMYILEHHYO TI0 YBaXKUTETbHOU
NIpHUYMHE, B YaChl, COT/IACOBaHHbIE C NIPeIo/jaBaTeseM.

CrygeHT 00si3aH 1puOBITH Ha JlabopaTopHOe 3aHATHEe BOBPEMS, YCTAaHOBJIEHHOE
pacrucaHyieM, U ¢ HeoOX0JUMOH TIpeZiBapuUTebHOM MoArOTOBKOW. K BhINosiHeHHI0 1abopaTopHOi
paboThl  [IOMyCKAlOTCA  CTY[EHThbl, TMOJTBepAUBIINE TOTOBHOCTb B 00beMe TpebOBaHMIA,
COZIePXKAIUXCSI B METOAMYECKMX YKa3aHUSIX K JjaboparopHod pabote u (WIM) B YCTHBIX
TipeZiBApUTEIbHBIX YKa3aHWSX TiperogaBaress. JlabopaTopHoe 3aHsATHE COCTOUT W3 C/IeAYIOIIUX
3/IEMEeHTOB: BBO/IHAsl UaCTh, OCHOBHAS U 3aK/IFOUUTE/TbHASI.

BBogHast yacTb obecrieunBaeT MOATOTOBKY CTY/I€HTOB K BBITIOJTHEHHIO 3alaHui paboThl. B ee
COCTaB BXOJSAT: - (JOPMyJ/IUPOBKAa TeMbI, LIe/IM U 3a/ad 3aHSATHsI, 000CHOBaHHE ero 3HAUMMOCTH B
npod)eCCUOHAILHOM TO/ITOTOBKE CTY/I€HTOB; - W3/I0)KeHHe TeOpeTUYeCKMX OCHOB paboThI; -
XapaKTepUCTHUKA COCTaBa U 0COOEHHOCTel 3a/jaHWii paboThl U 00BsSCHEHWe MeTOo/|0B (CrIoco0oB,
MPHEMOB) UX BBITIOJTHEHUST; - XapaKTePHUCTHUKA TpeOOBaHUI K pe3y/bTaTy paboThl; - HHCTPYKTaX I10
TeXHUKe 0e30MacHOCTU TPU IKCIUTyaTal[i TeXHUUeCKHUX CpeJCTB; - IPOBepPKa T'OTOBHOCTH
CTY/IEHTOB BBITIOIHATE 3a[aHusi paboThI; - yKa3aHUsI TI0 CAMOKOHTPOJIFO Pe3y/IbTaTOB BBITIOJTHEHUSI
3a/laHUM CTy/leHTaMMU.

OcHOBHasi 4acTh BKJIFOYAeT TIPOIIeCC BBLITMIOIHEHUs J1abopaTopHON paboThl, odopmiieHHe
oTyeTa U ero 3auuty. OHa MOXeT COTMPOBOXKJATHCS [OTIOHUTETbHBIMUA Pa3bsICHEHUSIMU TI0 XO[Y
paboThl, ycTpaHeHHeM TpPYAHOCTel TpH ee BbLIMIOJIHEHUH, TEeKYIIUM KOHTPOJEM U OL|eHKOM
pe3y/ibTaTOB OT/AEeIbHbIX CTY[J€HTOB, OTBeTAMU HA BOIPOCHI CTy/e€HTOB. B03MO)XHO mMpobHOe
BBLITIO/THEHME 3a/jaHusi(1ii) 10/, pyKOBOJCTBOM TIperofaBarerisi.

3ak/mounTesibHas YacTh COZAEP)KUT: - ToJBeJeHHe OOIUX HTOTOB 3aHSATHS; - OL[EHKY
pe3y/nbTaToB pabOTHI OT[ENBHBIX CTY/E€HTOB; - OTBETHI Ha BOMPOCHI CTYAEHTOB; - BbIJauy
peKoMeH/Jaluii 10 YCTpaHeHUIo MPoOesioB B CUCTeMe 3HAaHWW U YMeHUM CTYJEeHTOB, 10 y/TyUIleHUO
pe3y/bTaToB PabOThI; - COOpP OTUYETOB CTYZEHTOB /i/IsI IPOBEPKU, U3/I0KeHHe CBeJleHNH, KaCaroIuXCst
TIOATOTOBKY K BBITTOJIHEHUIO CeAyoIei paboThI.

BBojHas ¥ 3ak/IOUMTeNbHAs YacTH J1abopaTOPHOTO 3aHSATHS TPOBOAATCS (DPOHTAIBHO.
OcHOBHasi 4aCTb MOJKET BBITIOJIHATHCA WHUBHAYaTbHO WM KOJIJIEKTUBHO (B 3aBUCHMOCTH OT
(opMBbI OpraHU3aLiM 3aHSTHS).

CtpykTypa 1 opma oTtueTa o siabopaTopHoit paboTe

B xome /1ab0paTOpHBIX 3aHSATUH CTY[eHThl BeAyT HeoOXOJWUMbIe 3amvCH, COCTABJSIOT (T10
TpeOOBaHUIO TIperojiaBaresiss) WTOrOBbIM THMCbMeHHbI OTueT. Ha mepBOM 3aHATHUM IMKIIA
nabopaTopHBIX paboOT TIpemofiaBaTe/ib [O/DKEH AaTh KOHKDeTHbIE YKa3aHHSl T0 COCTaBJeHHIO U
ohopMJIEHHIO OTYeTOB C Liesibio obecreueHus: efuHooOpasus. B 3aBUCHMMOCTH OT 0cobGeHHOCTel
[[VK/Ia 71a00paTOPHBIX 3aHSTHN OTYeT COCTAaBJISIETCS KaKAbIM CTYJeHTOM WHAWBHAyaabHO, MO0
001U OTUET - MOArPYMITON 13 2-3 CTYZEHTOB.

TpeboBaHus K odopMIeHHI0 0TYeTa 0 1labopaTopHo# pabore

[To oxkoHuyaHuWW J1abOpaTOpHON PpabOThl CTyAEHTbl 00s3aHbI TPeJCTaBUTh OTYET
Tiperio/iaBaTesto [y MPOBEPKU C Toc/iefiytolleii 3auuToii. [Io cornacoBaHuio C rperiojiaBaTesieM
JIOIyCKaeTcsl TIpe/iCTaB/eHHe K 3alljuTe oTyeTa O JlabopaTopHOM paboTe BO BpeMmsl Cjie[yIOLero
nabopaTopHOro 3aHATHS WIM B UWHAWBUAYya/lbHble CPOKH, OrOBOPEHHbIE C TIPerno/aBaTesieM.
[omyckaeTcst TIO COT/IaCOBaHHUIO C TIpero/iaBaresieM Mpe/CTaB/sTh OTUeT o jiabopaTopHoil paboTe B
3/IeKTPOHHOM BH/le. B KoHIle 1abopaTopHOTo 3aHATHS Tpero/jaBaTesib OlleHUBaeT paboTy CTyZeHTa
TyTeM MPOBePKU OTueTa U (M/IK) ero 3aiuThl (cobecejoBaHus).

CTyJieHT HeceT OTBETCTBEHHOCTbD:

- 3a MIPOMYCK JIab0PaTOPHOTO 3aHSTHS 110 HEYBa)KUTETHbHOM MPUUNHE;

- HEMO/ITOTOB/IEHHOCTH K j1abopaTopHo# pabore;

- HECBOEBPEMEHHYH0 ¢/lauy OTUeTOB O j1abopaTopHO paboTe 1 UX 3aIlUTY;

- TIOpUy UMYyII[eCTBa ¥ HaHeCeHHe MaTeprasbHOrO yiepOa mabopaTopun




KputepusiMu o1jeHKH CojiepyKaHusi TabopaTOPHOTO 3aHSATHS SIBJISTIOTCS:
- COOTBETCTBHE TeMbl U COJEp)KaHWs 3aHSATUsSI MPOrpaMMe JUCLIUIUIMHBI, TEMaTUYECKOMY

T1aHy;

- YETKOCTb, SICHOCTb L|eJIU U 3a/lau 3aHSTHS;

- OpraHuy4ecKoe eJMHCTBO TeOPUM U MPAKTUKK MPU pellieH KOHKPETHbIX 3a/ay;

- TOYHOCTb U JJOCTOBEPHOCTD NPUBe/|eHHOW MH(OpMaLUH;

- OTpa’keHHe COBPEMEHHOI'0 YPOBHS pa3BUTHs HayKH, IPOU3BO/CTBA, TEXHUKU;

- npodeccrioHabHas HAMpaB/IeHHOCTD 3aHATUS;

- COTJIACOBAaHHOCTH 3a/laHUM C cojlep>KaHueM ApyTrux (GopM ayJMTOPHOM U CaMOCTOSITe/IbHOM
paboThI CTY/IEHTOB,

- peanv3alysi BHyTPY NPeJMETHBIX U MeXX TTPeIMETHBIX CBSI3€il.

11.5. MeTtopuyeckue yKasaHus [Jisi OOydYarOIMXCSi TI0 TIPOXOXKIEHHIO KYpPCOBOTO
TIPOEKTUPOBAHUS/BBITOIHEHUS] KYPCOBOM paboThl)

KypcoBoii ipoekTt/ paboTa MpoBOAUTCS C Tie/bi0 (OPMHUPOBAHUS Y 00YUAIOIIUXCS OTIbITa
KOMILJIEKCHOTO pellleHrs] KOHKPETHBIX 3a/lau NpogeCCUOHANbHOM JeITe/TbHOCTH.

11.6. MeToauueckue yKa3aHUs ZJisi 00YUArOL[UXCS TI0 TIPOXOKAEHUIO CaMOCTOSITe/TbHOM
paboThI

B X0/ BBLITIO/THEHUS] CaMOCTOSATEIbHOW pabOThl, 0OYUAIOIIUIACS BBITIONHSIET paboTy o
3alaHUI0 M TIPM METOJMUeCKOM PYKOBO/ICTBe IperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyuaromuxcsi Mo 3a0uHol (opMe OOy4yeHHs, CamMOCTOsITe/llbHasi paboTa MOXKeT
BKJTFOUaThb B Ce0s1 KOHTPOIbHYIO PaboTy.

B rmiporiecce BBITIONHEHUsI CaMOCTOSITe/IbHOW paboThl, y 00ydaromierocss opMupyeTcst
1jesiecoobpa3Hoe TIaHMpOBaHWe pabouero BpeMeHH, KOTOpOe T03BOJISIeT UM Pa3BUBaTh yMEHHUS
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHMN
ypOBeHb YCIIeBaeMOCTH B T1epyoj, OOy4eHHs, IIOMOTaeT IIOJyYUTh HABBIKK TIOBBILIEHUS
npoeCCHOHATBHOTO YPOBHS.

MeToauuecKuMu ~ MaTepyiaZlaMy, — HalpaB/SIIOIUMUA  CAMOCTOSITENIbHYIO — paboty
00yUaroUXCSASIBIISTIOTCS:

- yueOHO-MeTOAWYeCKHI MaTepuasl Io AUCIATUINHE;

- MeToJWuecKHUe YKa3aHWs IO BBIOJHEHUI0 KOHTPOJIbHBIX PabOT (A/1s1 00ydarormuxcst
110 3a04YHOU (hopMe 00yUeHwUs).

11.7. MeTtopuueckrie yKa3aHuWs [Ji1 OOYYalOU[UXCS 10 TPOXOXKAEHUIO TEeKYIIero
KOHTPOJIS yCIIeBaeMOCTH.

Tekylui KOHTPO/Ib YCIIEBaeMOCTU TMpeAyCMaTprMBaeT KOHTPOJIb KaueCcTBa 3HAHUM
00yuaroIrXcsl, OCYIIeCTB/IsIEMOTO B TeueHHe ceMecTpa C LiefibI0 OLleHWBaHUsSI X0Jla OCBOEHUsI
JVCLIATI/TUHBI.

Tekyluii KOHTPO/Ib TIPOBOJUTCSI B TeueHWe ceMeCcTpa I10 HWTOTaM BBITIOJIHEeHUS
KOHTPOJIbHBIX pabOT, yuyacTHsi B CEMMHApPCKMX U TPAKTHUECKUX 3aHATUAX, KOJIJIOKBUYMaXx,
yuyacTusi B 0JIaHKOBOM U (WIM) KOMITBIOTEDHOM TeCTHUPOBAaHWH, TOATOTOBKE JIOK/Ia/I0B,
pedeparoB, 3cce u T.1. TeKyliuii KOHTPOJIb YCIeBaeMOCTH CTY/I€HTOB SIBJISIETCSI TIOCTOSIHHBIM,
OCYyLL[eCTB/ISIETCSI B TeuyeHHWe CeMeCTpa, B XOj/le TIOBCeJHEBHOW yueOHOM pabOThI
MIPEUMYIIIECTBEHHO TIOCPEJCTBOM  peajiu3aliii  0a/UIbHOW CHCTeMbl WM  TIPOBEIEHUS
BHYTPUCEMECTPOBBIX aTTecTaluii (opMbl U BHUZABI TeKyIIero KOHTPOJISI yCeBaeMOCTH
CTY/IEHTOB OIIPe/IeJIIOTCS YUeOHbIMM TlaHAMU, pabouuMM TIpOrpaMMaMH C YYETOM MHEHHH
riperio/iaBaTesiel U yTBeP>K/1at0TCSl METOIUUeCKOM KOMUCCUel (PaKybTeTa/UHCTUTYTA).

Tekyluii KOHTPOJIb YCIIeBAeMOCTH TMPOBOJUTCS B OJHOW WM HECKOJbKUX U3

cnenyroyx GopMm:



- B ycTHOU (hopme (cobecesoBaHMe, TUCKYCCHs, TOK/IaZ, 00CyK/ieHHe TIOATOTOBIEHHBIX
cTaTel WU Te3WCOB);

- B IMCbMeHHOU (hopMe (TecTHpOBaHMe, NOJTr0TOBKAa pedepara, MOArOTOBKA 3CCe U AP.);

- B MIHHOBAL|MOHHOM (pOpMe (Jje/I0Bble UrPbI, POJIeBbIe UTPbI, METO/, IPOEKTOB U JIP.).

11.8. Metoauueckue yKa3aHusi [ijisi 00yUaroIUxcs 10 TPOXOKAEHHI0 TPOMEeXXYTOUHOMN
aTTecTalyu.

[MpomexxyTouHasi ~ aTTecTaluss  OOydYawrIUXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruimHe. OHa BKIIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, TMOAy4YeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WU ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX /ISl pellleHus] NpakTUUeCKWX 3a/ay. OK3aMeH, Kak MpaBuio, MPOBOJAWTCS B
Nepyo/| SK3aMeHal[MOHHOW CecCMM M 3aBepllaeTcsi aTTeCTaldOHHOW OLIEHKOW «OTJIMUHO»,
«XOPOLIIO», «y/IOBJIETBOPUTEIbHO», «HEYOBIETBOPUTE/IEHON.

- 3aueT — 3T0 ¢dopMa OLIeHKM 3HaHWM, TIOYUYeHHBIX 00yUaroIMMCs B XOfe U3ydeHust
yueOHOU [UCIUTIIMHBI B 1[€JIOM UM MIPOMEXYTOUHast (10 OKOHYaHUM CeMeCTpa) OIleHKa 3HaHUH
o0yuaroIuMcs TI0 OTJe/IbHbIM pa3fiesiaM JUCLIUIIMHBI C aTTeCTalMOHHOW OLIeHKOW «3auTeHO»
WIW «HE 3aUTeHO».

- guddepeHIMpOBaHHBIM 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs TIpy U3y4eHUH IMCLUTUIAHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKMX PAabOT U MPOXO0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

CucrteMa OLIEHOK TpU TIPOBE/IEHUM TIPOMEKYTOUHOM aTTeCcTaldd OCYIIeCTB/ISIeTCS B
cooTBeTCcTBUM C TpeboBaHusMu [losmoxkeHnit «O TeKylleM KOHTpPOJIe YCIIEBaeMOCTH U
TIPOMEXXYTOUHOM atTectauu CcTyfeHToB ['YAII, oOyuaromuxcs 1O TMporpaMMbl BBICIIETO
obpa3oBanusi» U «O MOY/TBHO-DEHTUHIOBOM CHCTEMe OLeHKH KauecTBa yueOHOW paboThI
cTyneHToB B 'Y AIl».

[TpomexxyTouHasi —arTecTaljusi TPOBOJAWTCS [/l  OLEHMBAHHS  MPOMEXYTOUYHbIX
pe3y/nbTaToB OOyueHUsi B TOM Cjyyae, KOTJa JUCLIMIUIMHA M3yuyaeTcss HECKOJbKO TepUO/IoB
oOyueHUs, ¥ TIpU ITOM ee W3yuyeHHEe He 3aBepileHo, U yueOHbIA TulaH 0Opa3oBaTebHOU
TIPOTrpaMMbl, BK/IFOUAIOIIUNA IaHHYIO JUCLUIUIMHY, TIpeJyCMaTpUBaeT MpOBeJjeHre HeCKOIbKUX
MIPOMEKYTOUHBIX aTTeCTaL|i.

[Ipome)xyTouHasi ~aTTecTalysi TIPOBOJUTCS [/ OLleHWBAaHUS OKOHYAaTe/bHBIX
pe3y/ibTaToB O0y4YeHHssT B TOM Cjay4ae, KOTAa W3yueHHWe [UCHWIUIMHBI 3aBepIIeHo, W
OKOHYaTeJIbHasi OL[eHKa I10 JUCLIUTI/IMHEe BbICTaBJIsSIeTCS B KOHLE U3YUeHHs AUCLIUTITUHBI.
OkoHuaTesnbHasl OLleHKa M0 JUCLIMIUIMHE PaCcCUMTHIBAETCS KaK OLleHKa IOoC/eJHero ceMecrpa U
yKa3bIBaeTCs B IPUIOXKeHUH K JOKyMeHTy 06 06pa3oBaHUU 1 0 KBaIU(PUKALIWK.

[Tpu peanu3anyy MOAYJIel OMyCKAeTCs aTTeCcTalus TI0 MOAYJIO B 1jesioM (6e3 TiaHWpOoBaHus
Kakoi-1ub0o ¢hopMbl TPOMEKYTOUHOM aTTeCTal[uu /s KaXK/I0r0 KOMITIOHEHTa MOJYJISl OTAe/TbHO)
COTJIaCHO yueOHOMY TI/IaHy.

Pe3y/ibTaThl IPOMEKYTOUHOM aTTeCTaLMK 00YyYaroL[uXCsl, a TaK)Ke TpeJIoKeHUs 10
TIOBBIIIIEHUIO KauecTBa WX TIO/TOTOBKM BBIHOCATCS Ha 0OCyxJeHue 3acefaHuii Kadesp,
COBeIllaHWI [IeKAHOB, YueHbIX COBeTOB (aKy/nbTeToB, (UIMasoB U YUeHOro CoBeTa
yHUBepCUTeTa.

HeyznoBneTBopuTe/ibHbIe pe3y/bTaThl MPOMEXYTOUYHOM aTTecTaliy 00yuarolierocs
10 OJHOW WM HeCKOJbKUM [AWCLUIVIMHAM (MOJYJ/IsIM, TIpakTUKaM) WM HeNpoXO’KZeHue
TIPOME)KYTOUHOW aTTecTaluy (HesiBKa) TpU OTCYTCTBUU YBa)KUTeJbHBIX TPUUKH TIPU3HAIOTCS
aKa/leMU4eCKOi 3a/10/DKEHHOCTBIO.

[MocnenoBaTenbHOCTD MTPOBE/IEHNS TIPOMEXKYTOUHOM aTTecTalyu:
= [IperosaBaTe/ib He MeHee UeM 3a TPH /[IHS /10 NPOBe/IeHHs] IPOMEeXXYTOUHOMN aTTecTaluu
MHpOpPMUPYeT 00yYarlluXcs O criocobe MpoBeJeHUs TPOMEXYTOUYHOM aTTectaluu (K



TpUMepy, CCbIIKy Ha OH/IalH-KOH(EepeHLMI0 /i TpOBe/leHHsI TMPOMEXYTOUHOM
aTTecTaly 00yvarolnXcsi), Ha3HaueHre ayJAUuTOPHH.

[TpernosiaBaTesb 3apaHee 3arpy’kaeT BapUaHThI 3a/laHUH /1S TPYTITIBI B JIMUHbIE KAOWHETHI
(pro.guap.ru)

[TperosiaBaTesib, WCMOMb3ysl SK3aMeHAI[MOHHbIe OW/IeThl, TPOBOAWUT aTTECTAIIUIO
o0yuaromuxcs

[TpenofaBaTesnib (hOpMUPYET UTOTOBbIE Pe3y/IbTaThl IPOMEXKYTOUHON aTTeCcTalyu.
Pe3ynbrathl aBTOMAaTH4YeCKHW TIE€PEHOCATCS B  BEJOMOCTb W 3aUeTHYH) KHIDKKY
oOyyarorerocs.

OOyuaromuiicsi 3HAKOMUTCS C BBICTAB/IEHHOM OLIEHKOM B 3aUeTHON KHIDKKE.



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




