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AHHOTaLMsA

IOuciuruinHa «HTe/UIeKTyanbHble CUCTEMbI» BXOAWT B 00pa30BaTebHYIO MPOTPaMMy
BbICIIlero oOpa3oBaHWsi — TmporpamMMmy 0OakanaBpuaTa TI0 HampaB/eHHI TOATOTOBKH/
cneranbHoctd 12.03.01 «IIprbopocTpoeHue» HarpaBIeHHOCTH «ABHAl[MOHHbIE TPUOOPHI U
H3MepUTe/IbHO-BBIUUC/IUTeTbHbIe KOMIUIEKChI». JIUCIIUIUIMHA peanu3yeTcs: Kageapoi «Nel2».

HNucturnivHa HallesleHa Ha ()OpMUpOBaHUe Y BBIMYCKHUKA CIeIYIOIINX KOMITeTeHLIUMA:

[IK-6 «['oTOBHOCTHP WMCMOJIB30BaTh 3HAHME OCHOBHBIX METOJ0B MCKYCCTBEHHOI'O
VHTeJ/IeKTa B Ooc/eiytolleld mpogeCcCroHanbHOM [1esiTe/TbHOCTU»

CopepkaHve [IUCLMIVIMHBI OXBaTbhIBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TeHJEHLUSIMA U TIePCHeKTHBAMM Pa3BUTUSI METO/OB MCKYCCTBEHHOI'O WUHTEJ/IEKTa, MOJesiMU
rpe/iCTaB/eHUsT 3HAHWW, METO/Abl OMepUPOBaHUS MMM, C METOJaMM pelleHHs CIO0XHbBIX
TPyAHOPOPMAaIM3yeMbIX 3aJau, CO CTPYKTYPOW W TIPUHI[UIAMK pPabOThl 3KCIEPTHBIX CUCTEM
(3C), HeMPOHHBIMM CETAMHU, METOJAMH MALIUHHOTO 00YUeHMs.

[IpernofaBanve AWCLUIUIMHBI TIpelyCMaTpUBaeT ciefyomye (GopmMbl OpraHU3al[uu
yueOHOTro Tpoliecca: JIeKIUU U 1abopaTopHbie paboThI.

[IporpamMmmMoM AUCLMIVIMHBI TIPEAYCMOTPEHbI CAeAYIOIIUe BUAbl KOHTPOJISA: TeKYLIUW
KOHTPOJIb yCIIeBaeMOCTH, IPOMEXKYTOUYHasi arTecTalysi B popMe AudQepeHL[IPOBaHHOTO 3ayeTa.

OO011ast TPy/I0EMKOCTh OCBOEHHS JMCI[UIUIMHBI COCTaB/IsieT 3 3aueTHbIX equHMIIbI, 108
4yacoB.

S13bIK 00yUeHUs 110 JUCLIUTIIMHE «DYCCKUN».



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenofaBaHusi JUCLIUTIUHBI
Lenbto siBNIsieTCs mosiyueHre OakasaBpamMH BBIIIIEHA3BaHHOTO HATPaB/IeHUsT TOTOTOBKH
HaBBIKOB, HEOOXOAUMBIX [JIsl YUaCTHsI B MPOEKTAaX CO3ZaHUs UHTeseKTyanbHbiX cructem (MC).

OuciurnivHa BXOAUT B COCTaB 4acCTH,

¢dopmupyemMoil yyacTHUKaMH 00pa30oBaTe/bHBIX

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
KOMIIeTeHLIUSIMUA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.
Tabmuua 1 — [NepeueHb KOMIeTeHIIMMA U UHAUKATOPOB UX [OCTUXEHUS
Kog u
Kareropus (rpymnmna) Kop v HaumeHOBaHKe MHAUKATOPa JOCTUKEHUS
HauMeHOBaHUe
KOMIIeTeHLIUU KOMITeTeHLIUU
KOMITeTeHLIUU
ITpodeccronansHeie | [TK-6 'oTOBHOCTH [1K-6.3.1 3HaTb COBpeMeHHbIe TEXHOJIOTUU
KOMITeTeHLIUU WCII0/1b30BaTh TOCTPOEHUSI CUCTEM UCKYCCTBEHHOI'O UHTeJI/IeKTa
3HaHVe OCHOBHBIX B yCJIOBUSIX HEONPe/|e/IeHHOCTH, OCHOBHbIE
MeTO/IOB MO/Ie/i1, aATOPUTMbI U METO/Ibl HEUETKOU JIOTHKHY,
HCKYCCTBEHHOI'0 a Takke 0a30Bble MO/Ie/IM HEHPOHHOU CeTH,
HHTeJ/I/IeKTa B KOTOpbIe MOTYT ObITh UCII0/Tb30BaHbI MIPH
NocJieyroLein dbopmanuzau pellieHUH NPUK/IaJHBIX 3a/a4
npodeccuoHanbHol | ITK-6.3.2 3HaTh TeopeTUueCcKre OCHOBHI U
JlesITeIbHOCTH MO/Ie/I1 Npe/iCTaB/IeHus] 3HaHUM, TeXHOJIOTUH

MOCTPOEHUS 3KCIEePTHBIX CUCTEM, OCHOBAaHHBIX
Ha MpaBu/ax

ITK-6.3.3 3HaTh IOCTAHOBKY IPO0/ieM
MaTeMaTHuecKoro ¥ MH(GpOpMal[iOHHOTO
MOZIe/IMPOBaHUS C/IO’KHBIX CUCTEM

[TK-6.Y.1 ymeTb paboTaTh Ha COBPeMeHHOMH
BBIUMC/IUTE/TbHOW TeXHUKE

[TK-6.Y.2 ymeTb pa3pabaTbIBaTh
MH(POPMALIMOHHOe U TeEXHUUeCKoe obecrieueHre
WHTEJIJIEKTYa/IbHbIX CUCTeM 00paboTKH
vH(bOpMaLK U yIIpaB/ieHus

[TK-6.Y.3 yMeTb BbIOMPATh UCXO/ISI U3 YCJIOBUM
3a/jauy MO/Ie/iv, aJiITOPUTMbI U MeTO/Ibl HeUeTKOU
JIOTHKH, a TaK)Ke MOJle/T1 HePOHHOM CeTH /ISt
dhopmanu3aliuy pellieHu MPUK/IaJHbIX 3aau
[1K-6.Y .4 ymeTb Cco37aBaTh MOZEN
Tipe/iCTaB/IeHysl 3HAHUM [I/isl CUCTeM
VICKyCCTBEHHOI'O UHTeJI/IEKTa B YC/I0BUSX
Heornpe/le/IeHHOCTU Ha OCHOBE HCII0/Ib30BaHUs
HEYeTKOI0 JIOTUUeCKOro BbIBOJa

[IK-6.Y.5 yMeThb ny1aHMpOBAaTh IPOLieCC
MO/Ie/TMPOBaHMS U BBIYMC/IUTELHOTO
5KCIIepUMeHTa

[1K-6.B.1 B/ageTh HaBbIKAMU CO3/JaHHUs
MPOrpaMMHO-TeXHUYECKUX CPe/ICTB
VIHTeJIJIEKTYa/IbHbIX CUCTEM yTIpaB/eHUsI
ITK-6.B.2 ByiajieTh HABBIKAMU U TIpUEMaMU
TIPOBeJIeHHs] KOMIIbIOTEPHOTO MO/ e/IMPOBaHHUS




VIHTE/UIEKTYa/IbHbIX CUCTEM C UCI0/b30BaHUEM
CTieLIMa/IM3MPOBAHHOIO SI3bIKa
MPOrpaMMHUPOBaHUS

[1K-6.B.3 B/1ajieTh MeTO[aMU OCTAaHOBKM 3a7lay
1 00pabOTKH pe3y/IbTaTOB KOMITbIOTEPHOTO
MO/e/TMPOBaHuUs

2. Mecto pucuurivHbl B cTpykType OI1

uciuruiiHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPHUOOPeTeHHBIX 00YUYarOIIUMUCS
TMIpU U3Y4YeHUU C/IeIyIOINX AUCLIATLIVH:

- «BBICLLIAs MAaTeMAaTHKa»,

- «uH(OpMaTHKa»,

3HaHUsl, TOJyUYeHHble MPU K3yYeHUM MaTepuasia JaHHOW [UCLIMIUIMHBI, MMEHT Kak
CaMOCTOSITeJIbHOe 3HaueHWe, TaK U MOTYT UCIO/b30BaThCs MPU U3YYEHUU APYTUXAUCLIUILIIVH,
CBSI3aHHBIX C CO3/JaHWEM aBTOMaTU3MPOBAHHBIX CUCTEM 00pabOTKHU MHGMOPMAIUY U YIIPaB/IeHHSI.

3. OObeM U TPYA0EeMKOCTb JAVUCIUITAHbI
Hanable 06 o01eM oO0beMe JUCIMIUIMHBI, TPYJOEMKOCTH OT/eTbHBIX BUJOB yueOHOMN
paboTHI 10 JUCHUTIIMHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaMm) Tpe/iCTaB/IeHbl B
Tabmie 2.

Tabswia 2 — O6beM U TPYI0EMKOCTb JUCLIUTUIAHBI

TpyaoeMKoCTb IO
Bup yue6HO#1 paboThI Bcero ceMecTpam
Ne6
1 2 3
Oo6wasn mpyooemMKocmb ouCyun/uHbl, 3/ 108 3/108
3E/ (uac)
W3 HUX uacoe npakmuuecKkoti N0020MmoeKu 34 34
AydumopHble 3aHsimusi, BCero yac. 51 51
B TOM UHCJIE:
nekuuu (JI), (gac) 17 17
rpakTHueckue/ceMrHapckue 3aHsatus (I13),
(gac)
nabopatopHsle paboTs (JIP), (vyac) 34 34
KypcoBoi npoekT (pabota) (KII, KP), (uac)
3K3aMeH, (uac)
CamocmosimenbHas paboma, Bcero (4ac) 57 57
Buod npomexcymouHoli ammecmayuu: 3auer,
mubd. 3aver, sk3ameH (3auet, Hudd. 3ay, Mnbd. Oudd. 3au.
IK3.**) 3au.

ek o
IIprMeuaHye:  KaHOWAATCKUI SK3aMeH

4. CopeprkaHve IUCLUILIUHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI MO pas/jiesiaM v BUJaM 3aHATUM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPYIO0EMKOCTb MPUBeIeHbI B Tabuie 3.

Tabsuiia 3 — Pa3jiesibl, TEMbI JUCIIUIIMHBL, UX TPYJOEMKOCTb

Jlekuu I13 JIP KII CPC
Paspesnibl, TeMbI JUCLUTIIMHBI (uac) (C3) (4ac) (uac) (vac)
Cemectp 6

Pazpen 1. 7 5




Pazpen 2. 2 4 8
Pazgen 3. 2 6 7
Pazgnen 4. 2 4 9
Pasgen 5. 2 4 9
Pasgen 6. 3 6 9
Pasgen 7. 2 6 6
Pazgen 8. 2 4 4
Utoro B cemecTpe: 17 34 57

Ntoro 17 0 34 0 57

[IpakTnueckasgs TMOATOTOBKA 3aK/IKOYaeTCss B  HENOCPeACTBEHHOM  BBINOHEHUU
oOyyJaroIyMMHCs ~ Ompejie/ieHHbIX — TPYZOBBIX  (YHKIMH,  CBA3aHHBIX €  Oyayied
npodecCUOHaIbHON JeATeTbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSTUM.
Copiep>kaHuie pa3zie/ioB U TeM JIEKLIMOHHBIX 3aHSITUM TIPHUBeZIeHO B Tabsuile 4.

Tabuna 4 — Cojep)xaHue pa3/ie/ioB M TeM JIEKIIHOHHOT'0 IUKJ/Ia

Howmep

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

Beenenne | Ilpeamet "VMHTenieKTyaabHble CUCTEMBI'. AKTYya/TbHOCTb, 3a/lauM, COZlepyKaHue 1
CTPYKTYPHO-JIOTMYecKasi Cxema Kypca.

Pazgen 1 | IMonsitue uckycctBeHHoro uHtesiekta (MU). [IpeaMeT ucciiefjoBaHusi U OCHOBHBIE
HarpaBJieHus1 UCC/ieJoBaHu B 06acti M. Dtarbl pa3BUTHS MHTE/UIEKTYaIbHBIX
cuctem (MC). OcHOBHbIe HampaB/IeHUsT Pa3BUTHS UCCeioBaHui 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
3HaHu. ba3a 3Hanuk (Bb3). U3BneueHue 3HaHui. VIHTerpauus 3HaHUM.
TexHosoruv MaHunyaupoBanus 3HaHussMU (TM3), s13bIKK MpefCcTaB/ieHUs] 3HAHUM
(AI13). ITonsiTMe 5KCTEHCUOHANM ¥ MHTEHCHOHAN 3HAaHUW M COOTBETCTBYHOILUE UM
vyactu B b3. Ilpumeprl. Mogenu mnpeacraBneHusi 3HaHuii (MII3), wux

K/1accuduKaiusl.

Paznen 2 MareMaTtuueckre ocHOBbI MIT3.
NN u teopus anroputmos. Kiaccel anroputMoB. NP- cioxkHble 3asaud. 3ajava
pa3pely¥MOCTH  JIOTUUECKOrO  BbIPa’KeHMs. IleTepMHHMpPOBaHHON U

HeJlepMUHMpOBaHHas MamvHa Tetopunra (HAMT). Tlpumep pabotet HAMT.
[Tonsitue hopmanbHoi crcteMbl (PC)
Jlornueckue MI13. OcHoBbl vcurcnenus npeaukatoB (UI1) nepsoro nopsiaka. UIT
kak ®C. Ncrnonb3oBaHre KBAaHTOPOB OOIIHOCTU U cylecTBoBaHus. Obsactu
JelicTBus KBaHTOpOB. CBOOO/IHBIE U CBs3aHHBIE TepeMeHHble. VHTepripeTarusi
BbICKa3bIBaHWM, CoOJepKallluxX KBaHTOpbl. IlogrotoBka K aBTOMaTH3alL[uu
00paboTKy BbIpa’keHWH TipeMKaTHOU Jyiornku. KnaysameHast dopma.Jloruueckuii
BbIBO/l. ABTOMaTUUeCKOe [10Ka3aTesJbCTBO TeopeM. IIporeypa pesontonuu.
OcCHOBHBIE N0/I0’KEeHUS] HeUeTKOU JIOTHKH.

[IpencTraBneHve 3HAaHWM W BBIBOJ, B MOjIe/IsIX HeUeTKOW JIOTMKW. HeueTkoit
MHO)KecTBO. Pazzudukaims. [edaszsuduvkaims. DyHKIMA MOpHUHAAIKHOCTH.




Oneparu  Ha/i HEUETKUMM MHOXKeCTBaMH  (TiepeceueHue, 00ObeUHEHMUE,
JlorojiHeHWe, UMIUIMKalusi). CHCTeMbl HEUYeTKOTO JIOTUYeCKOro — BbIBO/IA.
JInHrBUCcTHMYeCKad repemeHHas. basa rpasui. BeiBog 1o Mamzganu.

Pasnen 3

Cetesble MII3 v IpoAyKLMOHHBIE CUCTEMBbI

CeteBble MII3. Cemantuueckue cetu (CC). INMonsatne AKO u ISA cchUIOK.
OKcTeHCUOHaN U MHTeHcHMoHan B CC. ba3oBble U BUpPTya/ibHble OTHOLIEHUS B
CC. [HOoctouHcTBa U HefocTaTku wMojeneii. ®dpetimoBbie MII3. Tlpumepsl
onvcanui. [IpotodpeiiMbl U 3K30(peiimMbl. JKCTEHCHOHa/l W WHTEHCHOHAan B
¢pelimoBbix MII3. Crtpykrypa csota B (peiimax. Omnepauuu Ha Qpeiimax.
[locToMHCTBa M HEOCTAaTKU MOJeeu.

[Mpoaykuuonusie MIT3. @opmaT npoaykuuu. [IpoaykuyonHsie cuctemsl (IT1C).
Nurepniperanys kopreska B onucanuu [1C. DkcrencroHan u uHTeHcuoHan I1C.

Mexanu3m pabotel  TIC. Anroput™m paboThl WHTepripetatopa. Ilpumep —
MOCTpOeHue OAITHU 3a/]JaHHOU BBICOTHI.

[lpsmMoii ¥ oOpaTHBII TOWCK WHTepripetaTopa. PeXumbl  pabOTHI.
HeuHndopmupoBaHHass — ctpaterus. Bbuibop u3  KOHQUMKTHOro  Habopa.
[Tpumenenue I1C.

3ajjlaya Movcka B IPOCTPAHCTBe COCTOSIHUS. AJITOPUTMBI C/IENIOro IOMCKAa: B
rybuny u mmpuny. [Ipumepsl. JoctouHcTBa u HefoctaTkd MIT3 B Buze T1C.

Pasnen 4

Bugbr UC. OkcniepTHble cructeMsbl (3C) Kak pasHOBUAHOCTh VIC
PasnoupHoctu UVC.  EcrectBeHHO-sA3bIKOBbIe VIC. Ilpumepsr I10. 3agaua
aHa/M3a Ha TOHa/IbHOCTb TeKCTa.

OkcneptHble cucteMbl (DC). Cxema U coctaB AuHamudeckout ODC. Pexxumbl
paboter OC. Ymnpasnenue B OC. [Tonarue moayns, obpastia. OnvicaHue 3Taros
paboTel HHTepIIpeTaTopa. Pa3BuTHe KiaccHuecKoi cxeMbl paboTel OC.

Metogpl pemeHus CI0XHbIX 3azad B OC. Mertog peaykumu. [IpyHimn
HauMeHbIINX CBeplleHWA. MeTogp! perenus caoHbIX 3a7a4y B OC. Ilouck B
(hakTOpM30BaHHOM IMPOCTPAHCTBe. MeTo/ MOPOXK/eHNs ¥ TIPOBEPKHU.

Mertoapb!l peiwieHus c1okHbIX 3aza4y B OC. Ilouck B uepapxuyeckux
MpOCTpaHCTBax. MeTogpl pelleHds CA0KHbIX 3a7au B OC. Ilouck B
a/lbTepHATUBHBIX IIPOCTPAHCTBAX.

MeTogp! peleHus C/10>KHBIX 3a7a4u B JC. [ToHATHe aKTMBHOM CUCTeMbl MHEHUM
Y peBU3UU MHeHU. [Ipumep.

Pa3zgen 5

HWckycctBeHHble HelipoHHble cetd (MHC).
bronornueckrii 1 UCKyCCTBeHHbIN HelpoH. [Ipumep pacueTa BbIXOJa HEMpPOHa.
Knaccugukanus MHC. MHC npsmoro pacrmpoctpaHeHusi. IIpumepsl
ofHocsoiHoM U MHorocnorHo MHC. [1pumep pacueta Beixoga MHC.
PexkyppenTtHbie MHC. Cxema knaccuueckoir RNN. Cxema cetu Xonduna.
PekyppenTHbie MHC. Cxema u onricanue pabotsl LSTM.
WHC papuanbHO-6a30BbIX PyHKIM. Cxema. [Ipumep RBF.
Cetu u KapThl KoxoHeHa. buonorrnueckas nHreprperanusa. Cxema.
BepositHocTHBIe Mozier. Ob6acTs puMeHeHus1. BaitecoBckas cethb (BC). 3agaua
oOyueHusi TapameTpoB pacripezeneHuil. TpakToBka ¢opmyssl Baiteca. Ilytu
ynpotenus bC.
'ny6okne MHC (DNN). Ceeprounass UHC (CNN), Ha3HaueHre OI0KOB.
C'nybokne MHC (DNN). I'enepatuBHO - cocts3aresnsHble cetd (GAN), cxema,
paboTa reHepaTopa M AUCKPUMUHATOPA.

Paznen 6

MarmHaHoe obyuenue (ML).
Tumbt ML. OcHoBHble 1mkKoabl ML. TlocTtaHoBKa 3alaun  00y4YeHHUs 110




TIpeTeH/eHTaM.
Obyuenne ¢ yuureseM. Ommbka o0OyueHUs, aJrOpUTM O0OpaTHOTO
pacripocTpaHeHus omubku. ITIpobiema nepeoOyueHusl.

OOyuenue 6e3 yunrens. Viges copeBHOBaTelbHOTO 00yueHus (anroputM SOM)
Cnybokoe o6yuenune (DL) B ceTsiXx CO MHOTUMHM CKDBITBIMH  CJIOSIMH.
[TpeooneHye HeJOCTAaTKOB aropyuTMa 006paTHOTO PaclpOCTpaHeHusl.

I'nybokoe obyuenne (DL) B ceTsix €O MHOTUMH CKDBITBIMH  CJIOSIMH.
[Mpenobyuenre c orpaHuueHHOW MarmHOW bosbipvana (RBM). Tlpumep
apXUTEKTYPHI.

'nyb6okoe o0yuenue (DL) B ceTsx O MHOTUMU CKPBITBIMUA CTOSIMH.
[MpenobyueHre c aBTOKOAUPOBLIUKaMU. [IpriMep apXUTeKTyphI.

ITepcriekTriBHBIE Harnpas/ieHus B DL.

TpancheptHOoe 0byuenue (TO). [JomenHas agantaius (DA). TIpyumepsl.
WuaKpemMeHTHOE 00yueHue.
3aziaua ymeHblieHUst pa3MepHocTH. Ob6epToUHbIe MeTO/IOB Ha rpuMepe SVM.
O6yuenue ¢ noakperienueM(RL). Mgeu noaxoga RL. Q-o0yueHue

Paznen 7 VcKyccTBeHHbIN MHTEJIIEKT U aHau3 IaHHbIX.
WnTennexkryanpHeld aHanu3 fJaHHbIx (MA[]]). IlporpaMMHbIe KOMILIEKCHI /IS
aHamm3a JaHHbIX. CraHgapT /i1 pellleHMs 3aJay aHaiv3a JaHHbIX. Posu
YYaCTHHMKOB B MpOeKTax 0 aHaau3y fJaHHbIX. TexHonorun SEMMA, KDD.
Ortansl KDD.

Kpocc-unpycrpuanshbiii crangapt CRISP-DM u ero sTamnsl

Ponu yuyaCcTHUKOB aHa/lUTHYeCKUX IMPOeKTOB. IIpenBapuTtesibHble TIPOBEPKU
TpoeKTa
3azauu Data Mining B aHa/v3e JaHHbIX
MaTtematrueckyie OCHOBBI IMHEMHOM M JIOTUCTUYECKOW perpeccren.

MeToapl Ha OCHOBe WHAYKLMU MpaBu/. 3ajava Knaccudukaiuu. Cxo[CcTBO U
pa3nmumre C 3aj7aueii perpeccuu. IIpyMep [epeBa pelneHui Mpu OaHKOBCKOM
KpeJUTOBaHMU. DJIEMeHThI [iepeBa pellleHuH.

XapakTepuCTUKU KIaCCU(PUKAI[MU Ha UHAYKLUU TTPaBUIL.

Anroputm CART OunHapHOM Kmaccudukaiuu. [Ipoliecc moCTpoeHHUsi JepeBa
petienuii. Kpurepwii pacieryienyst Gini npu Beibope aTpr0yTOB.
Perienure 06 MCTOb30BaHUM CO3ZIAHHOTO JlepeBa
W ey MeTo/ia ONIOPHBIX BEKTOPOB.

Ancam0/yiipoBaHre B 3ajauax Kiaccudukaiuu. PasHoobpasue. Ilesb, 0CHOBHBIE
Mo/ie/iv (CTEKKUHT, OYCTHHT).
3ajaua K/jacTepusalyyd B aHaiv3e JaHHbIX. OTAMuUMsl OT K/aCcCUQUKaLUK.
[TonsaTHsA LieHTpa U paguyca Kinactepa. Busyanusauus kapramMu KoxoHeHa.
Knaccudukarysi anroputmoB Kinactepusaiuu. CpaBHeHHe MeTO/I0B
Asroputm k-means. ITpumep pabots g K =2.

Anroputm k-O/mpkadinmx coceziedd, 3Tarbl, METPHUKH, TTPOCTOE U B3BEIIIEHHOTO
roJIoCOBaHue
MeTpHKHU KauecTBa K/aacTepusalyu (BHeLHUe ¥ BHYTpeHHUe). [IprMepbl MEeTPUK

Pazgen 8 AccoimatvBHbIe rpaBua (association rules).

[Mopnepkka Habopa u mpaBuiaa. JlocTOBepHOCTh TOAJEPKKHU. ['paHuUIIbI

MO/ lePIKKHU

AnropuTtwm Apriori, 3Tarbl, npuMep paboThI.

[MocnenoBarenbHble 111a6s10HbI (sequential patterns). OCHOBHbIE TIOHSITHSI.

[Moppep>xka nocnepoBarensHocTy. Hlarn anropurma AprioriAll, mpumep paboTsr.
PekomeH/iaTenbHble crucTeMbl. OCHOBHbIe TMOHATHS. [loaxos KosimabopaTHBHOM

cdunbTpayuu. I'pad nHTEpeCcoB.




[Monsitue Big data. Anroputmbl Kiactepusaluu Ha Big data. Vigeu anroputma
BIRCH, ritocbl U MMHYCBI. JTaribl aaropurMa Pam.

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbI IpaKTHUECKUX 3aHATUNA U UX TPYJ0eMKOCTb NpYBe/ieHbl B Tab/mie 5.

Tabsmia 5 — IpakTryecKue 3aHITHSI U UX TPY/I0eMKOCTh

N3 Hux Ne
No Temsbl ®opmel [IPaKTUYECKO | paszen
TpynoeMKOCTb, "
/ MpaKTUYeCKUX MpaKTUYeCKUX (uac) U a
1 3aHATUI 3aHATUI MOATOTOBKH, | JACLIUI
(uac) JIVHBI

YueOHBIM IJITAHOM He TIpelyCMOTPeHO

Bcero

4.4. JlabopaTopHble 3aHSTUS
Tembl 1ab0OPaTOPHBIX 3aHATHHN U UX TPYJOEMKOCTb TIPUBe/IeHbI B TabuLie 6.

Tabusuiia 6 — JTabopaTopHble 3aHSITHS U X TPY/I0EMKOCTb

N3 Hux Ne
Ne TPaKTUYEeCKO | pasnen
TpynoemMKOCTb o
m/ HaumeHoBaHue 1abopaTOpHBIX paboT (uac) i a
n ’ MOJTOTOBKY, | JWCLIUI
(uac) JIUHBI
CemecTtp 6
1 | IIpocrelimume nporpaMMsl U UX OT/IaJKa B 2 1 2
cpegie Visual Prolog
2 | Co3pgaHue NpOCTeNIIMX MPOeKTOB C 2 1 2
s71eMeHTaMu Tpaduueckoro uHTepderica
3 | PocTBeHHbIEe OTHOILIIEHHUS 2 1 2
4 | PaboTa co CITMCKaMy U CTPOKaMH 4 1 2
5 | Co3maHue npocTermmx 6a3 JaHHBIX 4 1 2
6 | Pa3paboTKa 3KCIIEPTHBIX CUCTEM B Cpejie 4 1 4
Visual Prolog
7 | Pa3paboTKa HEUETKUX IKCIIEPTHBIX CUCTEM B 2 1 4
Matlab
8 | ObyueHue HelipoHHBIX ceTeli B Matlab — 2 1 5,6,7
3a/laya anmnpoKCUMaluu
9 | ObyueHue HelpoHHBIX ceTeli B Matlab — 2 1 5,6,7
3ajjaua KaaccudbuKaluu
10 | Co3ganue W MoJe/NMpOBaHUE CBEPTOYHOMU 2 1 5,6,7
cetd B Matlab
11 | Tnybokoe obyuenne B cucrteme KNIME- 2 1 5,6,7
pacrio3HaBaHue W300paykeHni
14 | Metogel Data Minig B WHTe/JIeKTya/lbHOM 2 1 5,6,7
aHa/jM3e [JaHHbIX. 3a/lauyd perpeccuu B
Loginom
15 | Metoger Data Minig B HHTe//IeKTyaJbHOM 2 1 5,6,7
aHanu3e JaHHbIX. 3a/lauyM KjacTepu3ald B
Loginom




16 | Ilpumenenue Python gna knaccudukarmu 2 1 5,6,7
1300pakeHNH

Bcero 34

4.5. KypcoBoe MpoeKTHpOBaHWe/ BHITIOJTHEHHE KYPCOBOM PabOTHI
Yu4eOHBIM IJTAHOM He TIpelyCMOTPeHO

4.6. CamocrosiTesibHast paboTa 00yYaroIxCst
Buibl camocTosTeibHOM paboThl U ee TPYZ0EMKOCTb TIPUBE/eHbI B TabuLle 7.

Tabsuiia 7 — Bup! caMocTosTeIbHOM paboThl U ee TPY0eMKOCTh

o Bcero, | Cemectp 6,
Bup camocTtosiTesisHOM paboThI

yac yac
1 2 3

N3yueHue TeopeTUUECKOTO MaTepHrara 40 40

qucuuriiHel (TO)

Kypcoroe npoektrupoBanue (KII, KP)

PacueTtHo-rpaduueckue 3aganus (PI'3)

BrinonHeHue pedepara (P)

[ToAroToBKa K TEKYIIleMy KOHTPOJIIO 1 1

ycrnieBaemocTH (TKY)

HowmartHee 3aganue (/[13) 1 1

KoHTponbHbIe paboThl 3a0uHUKOB (KP3)

[ToAroTOBKA K MPOMEXKYTOUHOM

artecraiuu (T1A) 15 15

Bcero: 57 57

5. [lepeueHb yueOGHO-MeTOUUECKOTO OOeCTieueH st
[JIs CAMOCTOSITe/TbHOM Pab0Thl 00YYAIOIIMXCS TI0 JUCLIMTUTHHE (MOZYJTEO)
YueOHO-MeTOAMUeCKe MaTepuasbl [jil CaMOCTOSITe/IbHOM paboThl 0OydYaromuxcsi yKa3aHbl B
.. 7-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHBIX U3AaHUM
[TepeueHb TeUaTHBIX U 37IEKTPOHHBIX YUeOHbIX U3/aHUi TIpUBe/ieH B TabsuLe 8.
Tabsuiia 8— IlepeueHb MeYaTHBIX W 3JIEKTPOHHBIX YUeOHbBIX U3AaHUH

KosmuecTBo 3K3eMIusipoB B

[ucp/ bubmorpacduueckas cchlika Orbmorexe
URL agpec P (Kpome 3/1eKTPOHHBIX
9K3eMILISIDOB)

681.518.3(075)A65681. | AngpeiturkoB A.B., AHapeiiuMKoBa 2
5) O.H. UHTennexryanbHble
MHGOpPMaI[OHHbIE CUCTEMBI:
YuyeOHUK. - M. : DUHAHCHI U
CTaTUCTHKa, 2004.-424 c.un

004.8(075) C 60 ConoBbeB, Hukonait Bnagumuposuu. | 123
BBegeHre B CICTEMBI




HCKYCCTBEHHOTO UHTEJI/IEKTa
[Tekct] : yuebHOe Tiocobue / H. B.
ConoBbes, 2008. - 104 c

004.8 C 40 CurcTeMbl UCKYCCTBEHHOI'O 14
uHTe/IeKTa. [IpakThuueckuii Kypc
[Tekcr] : yuebHOe rocobue / B. A.
UymtokoB [u gp.] ; pex. U. ©.
AcTtaxosa, 2008. - 296 c

004 A66 AnpponoB C.A. OcHoBsI Jiornyeckoro | 50
riporpaMMupoBanusi. JlabopaTopHbIit
rpakTuKyMm/C.A. AHAPOHOB,
CII6,I'YAIT,2022-129c¢

B neuatn AnpponoB C.A. BBesieHue B cuCcTeMbl | OJIeKTPOHHAsi BEpCUS
Y TeXHOJIOTHH MAIlIMHHOTO 00yJeHusl.
JlabopartopHsIi mpakTUKym/C.A.
Anpgponog, CI16,['YATIL2022-155¢

7. TlepeueHb 371EKTPOHHBIX 00pa30BaTeIbHLIX PECYPCOB
VH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTu «VIHTepHeT»
IlepeueHns 3/IeKTPOHHBIX oOpa3oBaTesibHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «VIHTepHeT», HeOoOXOAMMBIX [Jii OCBOEHWS AWCLUIUTAHBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3/M€KTPOHHBIX O0Opa3oBaTebHBIX PECYpCOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

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

nporpamMmmupoBaHue. JlTabopaTopHbIit
MPaKTUKyM. DJIEKTPOHHOe H3/jaHKe

http://www.salogistics.ru/e_edu/sys_pro2.pdf AnppoHoB C.A. BeesieHre B CUCTeMBI U

TEXHOJIOTUU MaLlIMHHOTO 00YYeHusl.
JIabopaTopHBIN PaKTUKYM.
OJIeKTPOHHOE U3/ aHue

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 — oduLanbHBIN caT Poccuiickoit
http://fuzzy kstu.ru acCoLMal[y KCKYCCTBEHHOTO
http://ai.obrazec.ru
http://aifuture.chat.ru
http://www.gotai.net

WHTeJIIeKTa.
— caiiT «HedeTKas 1oruka, HeueTKHe



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/

NN, cTtaTbH, CCBUIKH.

NN, cTaTbH, CCHIIKU.

HWHTEJIJIEKTY.

CUCTEMBI U MSITKHe BBIYUC/ICHUS» ,
- cauT «/CKyCCTBeHHbBIN UHTEJIIEKT» -
CO/ZIep>KUT PUMepbI TPOrPaMMUPOBAHUS

- cauT «VICKyCCTBEeHHBIN UHTE/JIEKT» -
COJIeP’KUT NpUMepbl TIPOrpaMMUPOBaHKs

— calT «VICKyCCTBeHHbIN UHTEJ/IeKT -
B3JIs1/] B Oy Iy1iiee» - COIEP>KUT
MaTepHaJIbl TI0 HECKOJILKUM pasiesiam
HCKYCCTBEHHOT'O MHTeJIJIeKTa.

— CcaiT C 6O/BLIUM KOJTMUECTBOM
MaTepuasoB M0 UCKYCCTBEHHOMY

CeTb Kadepbl AnpponoB C.A JlabopaTopHbIi
TIPaKTUKYM OJIEKTPOHHOE M3/jaHUe;

AnppoHoB C.A BaejeHve B CUCTEMBI U
TEXHOJIOTUM MAIlIMHHOTO 00yueHUst
JIabopaTopHbIf PaKTUKYM,

OJIEKTPOHHOe U3/JjaHue

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU

8.1. [lepeueHb TIpOrpaMMHOTO O0ecIieueHusi, HCIMOMb3yeMOT0 TIPH  OCYIIeCTB/IEHUU

o6pa3OBaTeanoro rnpornecca rno AuCiuIvivHe.

[TepeueHb UCII0/IE3yeMOT0 IIPOrPAMMHOT0 0becrieueHust ipe/icTaBrieH B Tabmmie 10.

Tabsuija 10— [TepeueHb IPOrpaMMHOTO 0becrieueHust

Ne /1 HavmeHnoBaHue

1 KNIME (ananutryeckasi CUCTeMa C OTKPBITHIM KO/IOM)

2 Visual Prolog (He3apeructpupoBaHHasi BepCusi)

3 Matlab (trial)

4 Loginom (6ecriaTtHasi CTyieHUecKast TULIeH3MsT)

5 Python (cuctema nporpaMMrpoBaHUsi C OTKPBITBIM KOZIOM)

8.2. Ilepeuenb HMH(}OPMaLIMOHHO-CIIPaBOYHbIX CUCTEM,UCII0JIb3yeMBbIX npu

OCyILIeCTBIEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE
[lepeyeHb HCIO/B3YEMbIX HH()OPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM
tabnve 11.

Tabsuija 11— [TepeueHb HHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

npeacraB/jieH B

Ne /11 HaumMmeHoBaHUe

He npexnycmoTpeHo

9. MartepuanbHO-TeXHUYeCKast 6a3a
CocTaB  MarepuasbHO-TEXHUUECKOM 0a3bl, HeoOXoAuMOW /s
obpa3oBaTe/TbHOTO TIPOLiecca 1Mo JUCIUITIMHE, TIPeZicTaB/ieH B Tabmumiel2.

Tabsuija 12 — CoctaB MaTepuaibHO-TeXHUUECKOM 6a3bl

OCYIIeCTB/IEHUS



No HaumeHoBaHMe COCTaBHOM YaCTH Homep ayguropuu
n/m MaTepHaTbHO-TeXHUUECKOU 0Oa3bl (Tpu HEOOXOAUMOCTH)

JleKiMOHHas ayJUTOpUs

MynbTrMeiviiHas JIeKLMOHHAas ayJUTOPUs

10. OueHouHble cpefiCTBa AJIs IPOBeJeHUs [IPOMEXXYTOUYHOW aTTecTalyy
10.1. CocTtaB OLIEHOYHBIX CpEJACTBJJ/IS IPOBeJeHUs TPOMEXYTOUHOW aTTecTalyy
00yuaroImuXxcs 1o AUCLUTUIMHE PUBeieH B Tabsure 13.
Tabmwmia 13 — CocTaB OLeHOUHBIX CPeZICTB ZIJ1sl IPOBE/IeHHSI MPOMeKyTOUHOM aTTecTaliu

Bu1 npoMe)XyTOUHOU aTTecTalvu [TepeueHb OLIEHOUHBIX CPEJICTB

OuddepeH1iMpoBaHHbIN 3auéT CnMcok BOMPOCOB;
TecTnr;

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIeTeHI 00yJarolUMUCsl TIpUMeHsieTcst 5-0aribHasi 1IKaja OLeHKHM C(hOpPMHPOBAHHOCTH
KOMITEeTeHIW, KoTopasi TiprBesieHa B Tabimie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCS
100-6annbHast  1IKajga  MOJYJbHO-DEHTUHIOBOM  CUCTeMbl ~ YHHUBepCHUTeTa,  TpaBWIa
VICII0J/Ib30BaHUSI KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHBIM HOPMAaTWBHBIM aKTOM
I'YAIL
Tabsuia 14 -KpuTepun OUEHKU YPOBHS COOPMUPOBAHHOCTM KOMMETEHLM

OLeHKa KOMITeTeHLIU

T — XapakTepyCTHKa C(HOPMHUPOBAHHBIX KOMITETEHLIMI

— oOyyaronuiicss TIy0OKO W BCECTOPOHHE YCBOW/I TPOTPAMMHbBIN
marepuar;

— YBepeHHO, JIOTUYHO, 1TOC/Ie/]0BaTe/TIbHO U TPAMOTHO €T0 M3/1araert;

— OMupasiCh Ha 3HAHUSI OCHOBHOUW U JIOTOJIHUTELHOM JIUTEpaTyphl,
TECHO TIPUBS3bIBa€T  YCBOEHHbIe  Hay4Hble  TIOJIOKEHUS  C
MPaKTHUeCKOH /1esiTeIbHOCThIO HarpaB/eHus];

— yMesio 000CHOBBIBaeT ¥ apryMeHTHPYeT BbIIBUTaeMble UM UIeH;

— JleJlaeT BBIBOZIBI M 0000IIIeHNST;

— cBODO/IHO BJIaJleeT CUCTEMOM CIIelMaTM3UPOBAHHBIX TIOHSTHH.

COTJIMYHO»
«3aUTEHO»

— o0yuaroIuiics TBep/I0 YCBOWI MPOrPaMMHBIN MaTepuas, TPaMOTHO
W 70 CYIL[eCTBY H3/araeT ero, OMMUpasiCb Ha 3HaHUS OCHOBHOM
JIUTEPaTypBhl;

— He JI0NyCKaeT CYIeCTBeHHbIX HeTOUHOCTEH;

— YBSI3bIBAaeT YCBOEHHbIe 3HAHUSI C TIPAKTUUECKOH [1esiTeIbHOCThIO
HaripaBJieHus;

— apryMeHTHPYeT HayuHble TI0JI0’KeHUS;

— JleJlaeT BBIBO/IBI M 0000IIIeHNST;

— BJIafieeT CUCTeMOM CIlelia/Ii3UPOBaHHbIX TTOHSITUM.

«XOpOoro»
«3a4YTeHO»

— 00yuaroIuiics YCBOW/ TOJBKO OCHOBHOM TIPOrpaMMHbIN MaTepual,
M0 CyLeCTBY M3/araeT ero, ONMupasch Ha 3HAHUS TOJbKO OCHOBHOM
JIUTepaTyphl;

— JIOTTyCKaeT HecyIleCTBeHHbIe OIMOKN U HETOUHOCTH;

— UCTIBIThIBAeT 3aTPY/HEHUs B TMPaKTUUeCKOM TpPUMeHeHUM 3HaHWM
HarpaBJIeHus;

— cs1ab0 aprymMeHTUpYyeT Hay4yHble ITOJIOXKeHUS;

— 3aTpyAHsIeTCs B (OPMYTMPOBaHUM BBIBOZIOB U 000011[eHUI;

— YaCTUYHO BJaZIeeT CUCTEMOU CIeLIaJTu3UPOBaHHbIX MOHATHM.

«YyZI0B/IETBOPUTE/TEHO»
«3aUTeHO»




OrjeHKa KOMITeTeHLIN

. XapaKTepucTHKa CPOPMHUPOBAHHBIX KOMITETeHLMIA

— o0yyaroLuiicss He YCBOWJI 3HAUWTEJbHOW YacTH TPOTrPAMMHOIO

MaTepuarna;
«HEY/IOB/IETBOPUTE/ILHO | — ZIONTyCKAeT — CYyIl[eCTBeHHble OMIMOKA U HEeTOYHOCTH  TIpU
» paccMoTpeHuH pobieM B KOHKPETHOM HarlpaB/IeHUH;
«He 3aUTeHO» — UCTIbIThIBaeT TPYAHOCTH B MPAKTUUECKOM MPUMeHeHUU 3HaHWM;

— He MO)KET apryMeHTHPOBATh HayUHbIE TTOI0XKEHHUS;
— He (hOpMY/IMPYET BbIBOZIOB M 0000IIeHUH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIA MHbIe MaTepUasbl.
Boripocs! (3agaun) /711 9K3aMeHa Tpe/icTaByieHbl B Tabmie 15.
Tabsuria 15 — Bonpocs! (3aaun) 415 9K3aMeHa

Kopg
Ne n/m [TepeueHb BOMPOCOB (3aZiau) /sl 9K3aMeHa VHAUKATOP
a
YueOHBIM IJITAHOM He TIPelyCMOTPEHO
Bomnpocsr (3amaun) asist 3aueta / qudd. 3aueTa rpecTaB/ieHbl B Tabure 16.
Tabsmiia 16 — Bonpockl (3agaun) st 3adeta / aAudd. sauera
Koz
Ne i/t [TepeueHn BompocoB (3a7ayu) /s 3aueta / audd. 3aueTta VHJUKaTOP
a

1 IlosicHuTe H/1e10 HeUeTKOro JIoruueckoro Bbioza 1o Mamaanu | ITK-6.3.1

2 [MosicHuTe MexaHK3M pa3pellieHusi KOH(GIUKTOB B [1K-6.3.2
MPOJAYKLHMOHHBIX CUCTEMAaxX

3 Kakue meTozapl MmaTeMaTrueckoro mozenvpoBanusi C Bam I1K-6.3.3
r3BeCcTHbI? [IpuBeMTe MOCTAHOBKHU 3a/ay.

4 Kakue nporpamMHble cpe/icTBa IIPUMEHSIFOTCS TIPU pellieHud [IK-6.Y.1
3a7au pa3pabotku NC?

5 [TpuBesuTe IPUMeEp CeMaHTHUeCKOM ceTu HekoToporo obbekra | [TK-6.Y.2

6 Kak pacrosio>xeHbl HepOHBI B HEPOHHBIX CeTSIX MPSIMOTO [IK-6.Y.3
pacrnpoCcTpaHeHus ?

7 Onwimre TeXHOIOTHIO pa3paboTku HeueTKor JC B Matlab [1K-6.Y .4

8 OnuiunTe OCHOBHBIE TIPUHLIUIIBI METO0/I0TUA [1K-6.Y.5
BBIUHC/IUTE/TBHBIX SKCIIePUMEHTOB TIpu pa3pabotke VIC Ha
ocHoBe MTHC

9 Kakue niporpammHsie UHCTpyMeHThI MogenupoBanus MHC B [IK-6.B.1
matlab BbI 3HaeTte?

10 [TosicHUTe CTPYKTYpYy NpOrpamMMmsbl Ha si3bike VP IT1K-6.B.2

11 [TosicHuTe CTPYKTYpY ’KypHasia IpoBefieHUs1 KOMITbIOTEePHbBIX [IK-6.B.3
MOZeJIbHBIX SKCIIePUMEHTOB

[TepeueHr TeM fJisi KypCOBOTO TPOEKTHUPOBAHUS/BBITIOTHEHUSI KYPCOBOM pPabOTHI
Tnipe/icTaB/ieHbl B Tabnute 17.
Tabsuija 17 — IepeueHs TeM /it KYPCOBOT'O TIPOEKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBOM pPabOThI

Ne 1/ [TpyMepHbIi TIepeuyeHb TeM ZIJisi KYPCOBOTO MPOEKTHPOBAHHMSI/BBITIOJTHEHHUS
o o
KYPCOBOM pabOThI




| Yue6HBIM [TaHOM He [pefyCMOTPEHO

Boripockl A1 mpoBefileHMsI TPOMEXYTOYHOW aTTecTaldd B BHUJE TeCTUPOBAHUS
Tripe/icTaB/ieHbl B Tabsuie 18.

Tabsuiia 18 — ITprMepHBIi TTepeUueHb BONpPOCOB /15 TECTOB

No . Koz
i [IpumepHbI IepeyeHb BOMPOCOB [J11 TECTOB VIHJJUKaTOp
a
1 KopTesxx <ckopocTb, {Masas, HeOo/bIIas1, cpegHss, BeICOKasi}, [0,300], G, I1K-6.3.1
M>, rie G — mipoueaypa nepebopa 3/1eMeHTOB 6a30BOT0 TepM-
MHO>KecTBa, M— ripolie/iypa 5KCIepTHOr0 OIpoca siB/IsieTCsl IPUMepOM
2 Kak Oyzet nipeacraBsieHa ba3za 3HaHui, ec/ii B KauecTBe criocoba [1K-6.3.2
TIpe/ICTaB/IeHUsT 3HaHUK Oy/1eT MCTI0Ib30BaThCS JIOTHKA TIPeIUKATOB
11IepBOr0 IopsKa?
3 UTo Takoe Kpocc-BauAaLus’? I1K-6.3.3
4 ITpu pemenuu 3a7au pa3paboTtku VIC UCTob3yIOT Cieytolee [K-6.Y.1
NpOrpaMMHOe obecrieueHue:
5 K HepjocTaTKaM ceMaHTMUeCKUX CeTell OTHOCSITCS .. ITK-6.Y.2
6 B yem 3ak/rouaeTcst poJib CBEPTOUHBIX C10€B? I1K-6.Y.3
7 Ha kakux nogxozax 6a3supyroTcs MeTO/bl CTPYKTypH3aLiiH, [1K-6.Y .4
dopmanu3saimu 1 paboThl C HETOUYHBIMHU HeOoTpe/ie/IeHHbIMUA 3HAaHUSIMU U
JaHHBbIMU?
8 Kak HaspiBaeTcsl cTaTMCTAYECKasl B3aMMOCBS3b HECKOJIbKUX C/Ty4alHbIX [IK-6.Y.5
BEJIMYUH?
9 Yro o3HauaeT TepMuH CV npu 06paboTKe n300pa>keHui U BUIEO: ITK-6.B.1
10 YKakute 6MO/IMOTEKH Ha s13bIKe TTporpaMMypoBanus Python: IT1K-6.B.2
11 [TpogomkuTe hpasy “BeiOpockl B JaHHBIX MOXHO... I1K-6.B.3

[TepeyeHb TeM KOHTPOJIbHBIX pabOT MO AUCHUITIMHE OOYYarOL[UXCs 3a0YHON (DOPMEI
oOyueHus1, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX PabOT

Ne /1 [TepeueHb KOHTPOJILHBIX PabOT

He nipesrycMoTpeHO

10.4. Metoguuecke  Marepuasbl,  OINpefesislol(de  TpPOLeAypbl  OLIeHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHOIIMX STalbl ()OPMUPOBAHMWS KOMIIETeHLUM, COZlep)KaTcs B
JIOKa/IbHbIX HOpMaTUBHBIX akrax ['YAII, persiaMeHTUpPYHOIMX TOPALOK U TNpOLeAypy
NIPOBeJIeHNs TeKYIero KOHTPOJIsI yCIIeBaeMOCTH 1 TMPOMEKYTOYHOM aTTecTaljui 00yJaromyxcs
I'YAIL

11. Mertoanyeckue yKa3aHUs it 00yUaroIIUXCst IO OCBOEHUIO TUCLIATITUHEI

11.1. MeTtoauueckrie YyKa3aHUSl [yii OOYYaroOIUXCS TI0 OCBOEHHUIO JIEKIJMOHHOTO
Marepuasia.

OcHOBHOe Ha3HaueHHe JIEKIJMOHHOI'O0 MaTepuasa — JIOTUUeCKH CTpPOMHOe, CHUCTeMHOe,
r1yboKoe U sICHOe W3/Io)KeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYUTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJ0B HAyuHOrO TI03HAHWS, HOBEWIIINX




JOCTIDKEHUM Hay4YHOW MBIC/M. B yueOHOM mporiecce JIeKI[UsI BHITIONHSET METO/0/I0TMUEeCKYHo,

OpraHM3alMOHHYI0 ¥ WH(OPMaLMOHHY0 (QYHKUMH. JIeKI[UsI pacKpbIBaeT MOHSATUHHBIN armapar

KOHKDeTHOW 00/1acTi 3HaHus, eé mpoO/eMbl, AaeT IieJbHOE TMpe/ICTaBlIeHHe O JUCIUIIIMHE,

TIOKa3bIBaeT B3aUMOCBSI3b C JPYTUMH JAUCHUTUIMHAMH.

[TnaHupyeMble pe3y/IbTaThl DU OCBOEHUH 00YYarOIIMMKCS JIEKIIMOHHOTO MaTeprala:

- TIONlyuYeHWe COBPEMEHHBIX, IIeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HaHWM, YPOBEHb KOTODBIX
onpezenseTcs LeeBON YCTaHOBKOW K KaXK[0 KOHKPETHOU TeMe;

- TIO/lyYeHUe OTbITa TBOPUECKOM paboThl COBMECTHO C TIPEToZiaBaTesieM;

- pa3BuTHe MPo(deCcCHOHa/TBLHO-Ze/IOBBIX KauecTB, JIIOOBU K TMPeAMETy U CaMOCTOSITeTbHOTO
TBOPUYECKOTO MBIIIIEHHSI.

- TosiB/IeHWe HeoOX0IMMOT0 UHTepeca, He0OXO0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- TIOJlyuyeHWe 3HaHWK O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKW M TEXHUKU U O MPOTHO3e WX
pa3BUTHS Ha OvKalIiive TOfbI;

- HAyuuTbCS MeTOAWYeCKH obOpabaTbiBaTh MaTepvian (BBIAENATh TIJIaBHblE MBICIA U
TOJIOXKeHUsI, TIPUXOAUTh K KOHKDETHBIM BBIBOZIAM, TIOBTOPSITh WX B  pa3/IMUHbBIX
(hopMyHMpoOBKax);

- TIOJTyueHHWe TOYHOTO MOHMUMAaHUS BCeX HeOOXOMMbIX TEDMUHOB U TMTOHSTHH.

JIEKLIMOHHBI  MaTepyia/l MOJKET —COTIPOBOXKJATHCS — JIeMOHCTpalved  ClaiJioB |

WCTIO/b30BaHHWEM Da3/laTOYHOTO MaTepuaja TIPU TIPOBEeJEHUM KOPOTKUX JUCKYCCHH 00

0CO00EHHOCTSIX TIPUMEHEHUST OT/Ie/TbHBIX TEMATHK T10 AUCLUIIIUHE.

11.2. MeToauueckue yKa3aHHs [yt 00yUaroIIuxcs 10 y4acTHIO B CeMUHapax

OCHOBHO# Tie/bI0 /7151 00yYaroIerocst IB/sieTCsl CUCTeMaTu3alus U 00001eHre 3HaHUH
Mo wu3ydyaemoidl Teme, pasfeny, (GopmMupoBaHHe yMeHHsI paboTaTb C IOTOJHUTE/IEHBIMU
WUCTOYHMKAaMU WHGOPMALUM, COTIOCTaB/ISTh W CPaBHUBATb TOYKHM 3PeHHsl, KOHCITIEKTHPOBATh
MPOUMTAHHOE, BBICKA3bIBaTh CBOI) TOUKY 3peHHsT W T.I. B COOTBeTCTBUM C Beayiei
JU/IAaKTUUYEeCKOW 1IN0 COZIep)KaHHeM CEeMUHAPCKUX 3aHATHH SIBJISAIOTCS Y3/I0Bble, Haubosee
TPy/IHbIe [I/Ii TIOHUMaHUS W YCBOEHHWS TEMbI, pa3fie/ibl AUCLUIUIHHBL CrieliudUKon JaHHOH
(hOpMBI 3aHSATHI SB/ISIETCS COBMECTHast paboTa MperozaBaresist U 00yJaroierocst HaJj peleHiemM
rocTaB/ieHHOW TMpob/iemMbl, a TIOWCK BEPHOTO OTBeTa CTPOMTCS Ha OCHOBe uYepe/OBaHUS
WH/IMBUTyaTbHOU 1 KOJUIEKTUBHOM JIesITeTbHOCTH.

Ilpy TMOATOTOBKE K CEMHUHAPCKOMY 3aHSITUIO [0 TeMe TIPOC/IYLIAHHOM JIeKIUU
HEOOXOIUMO 03HAKOMHUTBCS C TUIAHOM €ero TIPOBE/IEHUs, C JIATepaTypod W Hay4YHBIMH
ny6/IMKAL[USIMU 110 TEMe CeMUHapa.

11.3. Metoauueckre yKa3aHusi [Jisi OOyYaroLIUXCSl TI0 TPOXOXKAEHUIO TMPAaKTHYeCKUX
3aHATAN

[MpakTHyeckoe 3aHsITHe SIB/SIETCSI OFAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluu yueOHOTOo
TIpOLIecca, 3aK/II0YaroIasiCsl B BBIMOJIHEHWH 00YYaroIIMMICS 110/, PyKOBO/CTBOM IIperio/jaBatesis
KOMILIeKca y4eOHbIX 3aZlaHWi C Le/lbl0 yCBOEHWsI Hay4YHO-TeOpeTHMUeCKHUX OCHOB YydeOHOM
JVICLIUTI/IMHBL, TIPUOOpeTeHNst yMeHUH Y HaBBIKOB, OTTbITa TBOPUECKOH /1esITe/TbHOCTH.

Llesibto0 MpaKTHUUeCKOTo 3aHATUS [Jis 00YYaroLerocs siB/seTcsl MPUBUTHE 00YyJaroLuMCs
YMEHUH 1 HaBBIKOB IPAKTUYEeCKOU [1esiTe/IbHOCTH 10 U3y4aeMOU JUCLIUIIVHE.

[TnanupyemMble pe3y/bTaThbl IPU OCBOEHUN 00yUaroIIMMCS TPaKTUUeCKUX 3aHSTHI:

- 3aKpervieHue, yriyOsieHVe, paclIMpeHHe W JeTaju3alysi 3HAaHUKA TIPU peleHdun
KOHKPETHBIX 3a/lay;

- pasBUTHE TIO3HABATE/ILHBIX  CIIOCOOHOCTEM, CaMOCTOSITEIBHOCTH — MBILUIEHMS,
TBOPYECKOW aKTUBHOCTH;

- OBJaJileHHMe HOBBIMM METO/aMM W MeTOJWKAMH W3y4eHHs KOHKPeTHOW yueOHOM
JVCLIUT/IVHBL;

- BbIpabOTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICTIEHHS TIOJyYeHHBIX 3HAaHWMA [Jisi
BBITIO/THEHUS 3a/laHul;



- obecrieueHre palMOHA/TIBHOTO COUYeTaHWsl KOJUIEKTMBHOW W WHIMBUAYaIbHON (hopm
o0OyueHwusl.

11.4. MeTtopryeckue yKa3aHUsl [ OOYYarOIIMXCS IO BBIMOTHEHWIO 1a00paTOPHBIX
pabot

B xoze BbIMoOHEeHMs1 J/1abOpaTOPHBIX pPAabOT OOyYAIOLIWICA JO/DKEH YrayOuTb W
3aKpernuTh 3HAHUS, TIPAKTUYeCKWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOAWKOW M TEeXHUKOU
SKCIIepUMEHTa B COOTBETCTBUM C KBa/JIM(HUKALMOHHON XapaKTePUCTUKOW O0ydJarommerocs.
BeirosiHeHWe 1ab0paTOPHBIX PabOT COCTOUT W3 KCIIEPUMEHTAIbHO-TTPAaKTHUECKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MePOIPUATHH.

BeinonHeHne 1abopaTopHbIX paboT 00yYaroLUMCs SIB/ISIeTCS HEOTbeM/IeMOW UacCTbiO
W3y4yeHus] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TUJIAHOM, M OTHOCHTCSI K CpeZCTBaM,
obecrieunBaroLM pellleHHe C/le/lyI0LMX OCHOBHBIX 33/lau 00yuarolierocsi:

- mpuoOpeTeHHe HaBBIKOB HCC/AEJOBAaHWs TPOLIECCOB, SBJIEHWH U OOBEKTOB,
M3y4yaeMbIX B PaMKaX JIaHHOUW JUCLIUTTMHBI;

- 3aKpeIvieHWe, pa3BUTHE U JIeTaAM3alysl TeOPeTHUeCKHX 3HAHUM, TOMyuYeHHBIX Ha
JIeKLIUSIX;

- To/y4yeHHe HOBOW MH(GOPMALIMK TI0 W3y4aeMOl AUCLIUIIINHE;

- TpuoOpeTeHWe  HABBIKOB  CaMOCTOSITeNbHOW  paboTel ¢ y1abopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBeIEHHIO JIabOpaTOPHBIX paboT

JlabopaTopHoe 3aHATHe — OJHAa W3 OCHOBHBIX ()OPM OpraHU3aLMU Yy4eOHOrO TMpolecca,
HarpaBjieHHasi Ha TBOPUYECKOe YCBOeHHE TeOpeTHYeCKUX OCHOB yueOHON AWCIUIUIMHBI U TIO/TyYeHue
MPAaKTUYeCKWX HABBIKOB HCC/AE/[OBAHUSI TyTeM TIOCTAaHOBKW, TpOBeJieHHsi, 00paboTku U
TMpe/iCTaB/IeHUsI Pe3y/IbTaTOB KCIIepUMeHTa Ha OCHOBe MPAaKTHUUeCKOT0 MCMO/Ib30BAHUS Pa3TMUHBIX
cpefcTB (HabmoAeHus, M3MepeHus, KOHTPOJIs, BEIUMCUTETLHON TeXHUKH), TIPHOOpeTeHNs] HABLIKOB
OTbITa TBOPYECKOH /1esiTe/IbHOCTH.

Ilens s1abopaToOpHOro 3aHATHUS — IIPAaKTHUECKOe OCBOEHHE CTyJleHTaMU COJiep)KaHusl |
METO/|0JIOTUU U3yuaeMOM AUCLIMIIIMHBI [IPY UCTOIb30BAHUHU CIIELIUA/IbHBIX CPeZICTB.

OCHOBHBIMH 3aZlauaMM JIaOOPaTOPHBIX 3aHATHU SBJISIOTCS: - IPUOOPETEeHHe OIbITa PellleHus
yueOHO- HCC/Ie[JOBaTe/IbCKUX W peajbHbIX MPaKTHMUeCKUX 3a/ad Ha OCHOBE W3yUeHHOTO
TEOPeTUUeCKOro MaTepuasna; - NpuoOpeTeHHWe OMbiTa TPOBeJeHUs 3KCIIepUMeHTa; - OBJafleHue
HOBBLIMM MeTOJMKaMU SKCIIePUMEHTHPOBaHUsI B COOTBETCTBYIOIe OTpac/ii HayKd, TEeXHUKU M
TEXHOJIOTUM; - TpPUOOpeTeHHWe YMEHWM W HaBBIKOB JKCIUIyaTallid TeXHUYEeCKUX CPeACTB W
obopyzoBanus; - GHopMUpOBaHHE YMeHHM 00pabOTKM pe3y/bTaTOB MPOBEJEHHBIX MCC/IeJ0OBAHUN; -
aHanmM3 U 00Cy)K/leHWe TOyYeHHbIX pe3y/bTaToB W (OPMY/IMpOBaHHE BBIBOJIOB; - BbIpaboTKa
CIIOCOOHOCTH JIOTUUECKOTO OCMBIC/IEHHSI CAMOCTOSITE/TbHO TIOJyYeHHBIX 3HaHWM; - obecrieueHue
PaLMOHAILHOTO COYeTaHUs! KO/UIEKTUBHOM U MHUBUYaTbHON GopMoit OyueHust.

OcHOBHBIMU ~ (DYHKUUSIMA /1TaDOpaTOPHBIX 3aHSITMMA SIBJISIFOTCS: - TI03HaBaTe/ibHasl; -
pa3BUBaoLL[asi; BOCIIUTaTe/IbHas.

[lo xapakrepy  BBINONHSIEMBIX  CTyZleHTaMHM  3afaHdil  jabopaTopHble  3aHATHUS

T0/Ipa3/esisoTCS:
- Ha 03HAKOMUTEJIbHbIE, TIPOBOJUMBIE C 1[eJIbI0 3aKPEIIeHUs] U KOHKPeTH3aLUuK U3yUYeHHOr0
TEOPEeTUYeCKOT0 MaTepHuasa; - AaHa/IMTHUYeCKHe, CTaBsil[de CBOeld I[eJIbl0 TIOlyueHHe HOBOM

vHbopMaluM Ha OCHOBe (hOpMasM30BaHHBIX METOZOB; - TBOpYECKHe, CBsI3aHHbIE C TOJy4YeHHeM
HOBO# MH(OpMaLMK IMyTeM CaMOCTOSITe/TbHO BbIOPAaHHBIX MOAX0/0B K PellIeHHI0 3a/ay.

@®opmMbl  opraHu3alMy  J1ab0OpaTOPHBIX 3aHSATHM  OMNpeJessiIOTCS B COOTBETCTBUM  CO
crieupUUIeCKUMHU 0COOEHHOCTSIMU yUeOHOUM JUCLIMTUIMHEI, e/IIMU 00yueHUs ¥ MOTYT TPe/|CTaB/ISITh
coboii: - pellleHHe TUIIOBBIX U CHUTYAl[MOHHBIX 33/]au; - TMPOBe/IeHHe SKCIIePUMEHTa; 3aHSATHS TI0
MOJZIe/IMPOBAHUIO peasbHbIX 3a/lay; - WIPOBOe IIPOEKTUPOBaHWe; - Bble3/Hble 3aHATUS (Ha
MIPOMU3BO/ICTBO, B OpraHu3aluy cdepsl YCIyT, YUPEXJeHus: U Jp.); - 3aHATUS-KOHKYPChbl. MeToAMKa
3aHATHSI MOKET OBITh Pa3/MYHOM, BaXKHO, YTOOBI OCTUTa/Iach 00IIast AnjaKTHuecKasi Liefb.

JlabopaTopHbie 3aHATHS TIPOBOZASTCS TIOCTAe UTEHHs JIeKIW, [JAloIUX TeopeThuYecKue
OCHOBBI /IJI1 MIX BBITIOJIHEHUs. JIOTIyCKaeTCsl BBITIONIHEHWe J1ab0paTOPHBIX 3aHSITHH [0 TPOYTEHHS



JIeKIUH C Le/Tbi0 00/1eTueHust U3yueHHusl TeOpPeTUUeCKOro MaTeprasa Npy Ha/lmuuy OMUCcaHui pabor,
BKJTFOUAIOIINX He0oOXOAVUMble TeOpeTHUecKhe CBeIeHWs] WM CCbUIKM Ha KOHKDeTHble yueOHbIe
W3/IaHUs, COZleprKalliiie 9TH CBeJleHHsl.

OcHoBaHWeM /I TIpOBeZieHUs] 1a00PaTOPHBIX 3aHSATUN 110 JWCLMIUIMHE SIBJISTIOTCS: -
nporpaMMa y4eOHOM JUCLIATIIMHBL; - pacliicaHye YueOHbIX 3aHSTHM.

JlabopaTopHbie 3aHSTUS JO/DKHBI TIPOBOAUTHCS B CIIEL[MATM3UPOBAHHBIX J1aOOpaTOPUSX,
COOTBETCTBYIOILIMX  CAaHUTApHO-TUTMeHHWUeCKUM HopMam, TpeOoBaHHsSIM  0e30MacHOCTH |
TeXHUUeCKOW 3CTeTHKe.

KomuecTBo 000py/Zj0BaHHBIX J1aDOPAaTOPHBIX MECT JO/DKHO OBbITh HEOOXOAMMBIM IS
JOCTIDKEHUsI TIOCTaBJIeHHBbIX Ijesieli o0yueHHsT U [OCTAaTOUHBIM [ijisi obecrieueHUss 00ydaeMbIM
yC/10BHi KOM(OPTHOCTH.

Bo Bpemsi /1ab0paTOPHBIX 3aHSITHM [OJ/DKHBI COOJIIOAATBCS TIOPSIOK U JUCLIMIUIMHA B
COOTBETCTBUH C MPaBUIaMHU TI0/Ib30BaHUs JaHHOM J1abopaTopuu.

MarepuanbHoe obecrieueHre JOPKHO COOTBETCTBOBAThH COBPEMEHHOMY YPOBHIO TIPOBe/|eHHUs
9KCIepUMeHTa B JAHHOW OTPAC/A HayKW U TeXHUKHU.

JlabopaTopHbIe 3aHATUS [JOJDKHBI OBITH 00ecTieueHbl B I0CTaTOYHOM 00beMe HeoOXO0JUMBIMU
MeTOJUeCKUMH MaTepraaaMH, BK/IIOUAIOIIMMU B ce0st KOMITJIEKT MeTOJUUeCKUX YKa3aHU K LUKITY
7abopaTopHBIX pPabOT IO AaHHOW AUCLMIUIMHE. MeToJuuecKue yKa3aHHUsl K jlabopaTopHoi pabore
CJIy’>KaT PYKOBOJCTBOM [i/IsI TIpero/jaBaTesieid U CTy/JeHTOB.

[TorHOMOYMST ¥ OTBETCTBEHHOCTH MPOGECCOPCKO-TIPernojaBaTe/lbCKoro cocraBa Kadeapsl
YHUBEPCHUTETA, 10 JUCLIATI/TMHAM KOTOPOUM OpraHu3yeTcst 1abopaTopHoe 3aHSTHE:

3aBeqyomyii Kadenpoli HeceT OTBETCTBEHHOCTb 3a Hajjexxailee (GYyHKIIMOHUDOBaHWE
naboparopuu 1 Ka[poBoe obecrieueHre 1ab0paTOPHBIX 3aHSATHH.

[perniofaBarenb, KOTOPOMY TIOPYYeHO TpOBeJeHHe LIMK/Ia 1ab0paTOpHBIX 3aHATHM, HeceT
OTBETCTBEHHOCTh 3a CBOEBPEMEHHYIO TOZiauy 3asiBOK Ha MaTepuajibHOe M KaJpoBoe obecrieueHue
3aHSITMA, a TaKXKe 3a OpraHM3alyi0 YKa3aHHBIX 3aHATUHA B COOTBETCTBUU C TpeOOBaHUSIMU
JIeMCTBYIOLMX HOPMATHBHBIX JIOKyMEHTOB, OTHOCSIIIIUXCS K COJiePKaHUIO 3aHSATUM U MeTOAUKe UX
TIpOBe/leHUS.

[periofaBaTenb WMeeT TIPaBO OMpeeNATh COZAep)KaHWe 1abopaToOpHBIX paboT, BHIOMPATh
METOZbI U CPeJICTBA MPOBeZieHHs TabopaTOPHBIX UCC/Ie0BaHUM, HarboJsiee MOJHO OTBeYarolue UX
0cob6eHHOCTSM U1 00ecrieunBarolIie BHICOKOe KauecTBO yueOHOTo rpotiecca.

I[NperioaBatens GopMupyeT pyOexHble M UTOTOBLIe Pe3yJbTaThl (PeHTHUHTH) CTy[eHTa I0
pe3y/bTaTaM BbINOJIHEHNs 1ab0paTOpHBIX paboT.

[TpaBa, OTBETCTBEHHOCTDb U 00SI3aHHOCTH CTY/IeHTa.

Ha sabopaTopHOM 3aHSITUM CTYJeHT KMeeT IpPaBO 3aJaBaTh IIperojaBaTe/ito U (WIH)
3aBefiytolieMy JjabopaTopyeil BOTIPOCHI IO CO/€P)KaHUI0 W MeTOJUKe BBITIOJHEHUSI paboThl U
TpeboBaTh OTBeTa IO CymlecTBy oOpaimjeHusi. OTBeT TMperojaBaresisi JI0/DKeH 00ecrieurBaTh
BBITIOJTHEHHE CTY/JeHTOM paboThl B TeUeHHe 3aHSTHS B TIOJTHOM 00beMe U C HaJ/IeXKall[uM KaueCTBOM,
OrOBOPEHHBIM B METOAMUYECKUX YKa3aHUSIX TI0 TIPOBeIeHHI0 1ab0opaTOpHBIX pabor.

CTyJeHT uMeeT MpaBO Ha BBITIOSTHeHHe 1abopaTOpHON PabOThI TI0 OPUTHHAIBEHON METOUKe C
corylacusi TperojiaBaTesisi M T0J, €ro HaA30pOM - MpU 0e3yC/IOBHOM COOJIIOZIeHHH TpeboBaHHM
Oe3oracHOCTH.

CTyJeHT uMeeT TPaBO BBIMOJIHUTH 1a00pPaTOPHYIO PaboTy, TIPOMYILEHHYO TI0 YBaXKUTeTbHOU
TIPUYKHE, B YaChl, COTJIACOBAHHbIE C TIPETIO/jaBaTesIeM.

CrygeHT o00s3aH TpuOBITE Ha JlabOpaTOpPHOe 3aHsITHe BOBPEMS, YCTaHOBJIEHHOE
pacrucaHyieM, ¥ ¢ HeoOXOJUMOH TIpeBapUTeTbHOM TOATOTOBKOW. K BhINMO/IHEHHIO 1abopaTopHOM
paboTbl  [IOTMYCKAIOTCA  CTY[E€HThI, TIOATBEPAMBIINE TOTOBHOCTH B 0ObeMe TpebOOBaHMIA,
COJiepKaIUXCsl B METOAWYeCKUX YKa3aHMsSX K JiabopaTopHoiWl pabore W (WIM) B YCTHBIX
TipeZiBapUTEIbHBIX YKa3aHWSX TperoaBaress. JlabopaTopHoe 3aHsATHE COCTOUT W3 C/IeAYIOIIUX
3JIEMEHTOB: BBO/IHAsl YaCTh, OCHOBHAS M 3aK/TFOUUTE/TbHASI.

BBogHast yacTb obecrieunBaeT MOATOTOBKY CTY/I€HTOB K BBITIOJTHEHHIO 3a/laHui paboThl. B ee
cocTaB BXOJAT: - (OPMYJIMPOBKA TeMbI, 1[eJIM U 3aJau 3aHsATHsI, 000CHOBaHWEe ero 3HaYMMOCTH B
rpoeCcCHOHAbHON TOATOTOBKE CTYZEHTOB; - W3/IO)KEHHE TEeOPeTHUeCKUX OCHOB paboThl; -
XapaKTepUCTHKAa COCTaBa M 0COOeHHOCTell 3a/laHuii paboThl ¥ 00BsICHEHHe MeTo/0B (Croco0OoB,



TIPYEMOB) UX BBITIOJIHEHUST; - XapaKTePUCTHKa TPeOOBaHUI K pe3y/bTaTy pabOThl; - HHCTPYKTaX I10
TeXHUKe 0e30MacHOCTU TPU JKCIUTyaTal[i TeXHUUeCKUX CpeJCTB; - IPOBepPKa T'OTOBHOCTH
CTY/[IeHTOB BBLITIOJIHSATE 3aZlaHusi paboThI; - YKa3aHWs 110 CAaMOKOHTDOJIFO Pe3y/IbTaTOB BBITOTHEHUS
33/laHUM CTyIeHTaMM.

OcHOBHasi 4acTh BKJIFOYaeT TIPOLIeCC BBLIMOMHEHUs Jj1abopaTopHOi paboTel, odopmiieHHe
oTyeTa U ero 3auuty. OHa MOXeT COTIPOBOXKIATHCS [OTIOJIHUTETBHBIMUA Pa3bsICHEHUSIMUA TI0 XOY
paboTbl, ycTpaHeHHeM TPYJHOCTe TIIpU ee BBLINOJHEHWH, TeKYL[UM KOHTPOJIeM U OL|eHKOM
pe3y/bTaTOB OTJe/bHbIX CTYAEHTOB, OTBeTaMHd Ha BOIMPOCHI CTY/eHTOB. Bo3Mo)KHO TpoGHOe
BBITIO/THEHME 3a/jaHusi(Uii) M0/, pyKOBOJCTBOM IIpero/iaBaresisi.

3ak/IIounTe/IbHAs YaCTh COZAEPXKUT: - TOoJBeJeHHe OOIUX HWTOTOB 3aHSTHS; - OL[EHKY
pe3y/ibTaToB pabOThl OT/AENbHBIX CTYAEHTOB; - OTBeTHI HA BOMPOCHI CTY/E€HTOB; - BbIJauy
peKOMeH/Jallii 110 YCTpaHeHUI0 MPoOesioB B CUCTeMe 3HAaHWM U YMeHUM CTYJEeHTOB, 10 yJTyUIleHUO
pe3y/bTaToB PaboThI; - COOP OTYETOB CTY/EHTOB [ijisl IPOBEPKHU, M3/I0KEeHHe CBe/leHNH, KaCaroLIXCsI
TIOATOTOBKY K BBITIOJTHEHUIO CIeAYIOIei paboThI.

BBosHasi ¥ 3ak/IHOUUTeNbHAs UYacTHd /1abOpPaTOPHOTO 3aHSTHSI TPOBOAATCS (POHTABHO.
OcHOBHasl 4aCTb MOJKET BBITIOJIHATHCA WHUBHAYaTbHO WM KOJIJIEKTUBHO (B 3aBUCHMOCTH OT
(opMbI OpraHM3arvy 3aHsTHS).

CtpyKkTypa v ¢opmMa oTueTa o 1abopaTopHoii paboTte

B xozme nabopaTOpHBIX 3aHATHI CTy[eHTHI BeJyT HEOOXOJuMble 3aruCH, COCTaB/SIOT (TI0
TpebOBaHUIO TIpero/jaBaresisi) MTOrOBbIA MUCbMEHHBI oOTdyeT. Ha rmepBoM 3aHATUM LMK/
nabopaTopHeIX paboT TperofjaBaTesib AOJDKEH /aTh KOHKDETHbIe YKa3aHWs [0 COCTaBJIEHHIO U
ohopM/IeHHIO OTUETOB C Liebl0 obecrieueHusi efArHOOOpasusi. B 3aBHcMMOCTH OT 0ocobeHHOCTel
I[MK/Ia 71a00paTOPHBIX 3aHATHUH OTYET COCTAaBJISIETCS KaXKAbIM CTYJeHTOM WHAWBUAYaIbHO, JMOO
001U OTUeT - MOArPYIITON K3 2-3 CTYAEHTOB.

Tpeboranus K oopmiieHHI0 0TUeTa 0 1abopaTopHoii paboTe

[lo okoHuaHuW JabopaToOpHOW pabOTBI CTYAEHTHI O00s3aHbl TPEJCTaBUTh  OTYET
TIperojaBaTest0 [jisi TIPOBEPKU C TMOC/Ie/iyrollelt 3amuToi. [1o cormacoBaHUIO C TperojaBaTesieM
JIOTTyCKaeTcsl TIpeZiCTaB/ieHHe K 3aluTe OT4eTa O JyiabopaTopHO paboTe BO BpeMsl CJieyHOILETO
7abopaToOpHOTO 3aHATUS WM B UWHAUBHyalbHble CDOKH, OTOBODEHHbIe C IIperno/jaBaTesieM.
[HormyckaeTcst TIO COTJIaCOBaHHUIO C TIpero/jaBaresieM Mpe/iCTaB/sITh OTUeT o jiabopaTopHOU paboTe B
3JIEKTPOHHOM BHZie. B KoHIje 1abopaTOpHOro 3aHSTHS TIpero/jaBare/ib OLleHUBaeT paboTy CTyaeHTa
TMyTeM MPOBePKU OTueTa U (W/IK) ero 3aifuThl (coOecejoBaHUs).

CTyZeHT HeceT OTBETCTBEHHOCTb:

- 3a TIPOITYCK /1abOpaTOPHOTO 3aHSATHS 110 HEeYBa)KUTeIbHOMN PUUNHE;

- HETIO/IFOTOB/IEHHOCTH K JTabopaTopHOM paboTe;

- HECBOEBPEMEHHYHO C/lauy OTYeTOB O J1abopaTOpHOI paboTe U UX 3allUTY;

- IOpYy UMYIL[eCTBAa U HaHeCeHHe MaTeprabHOrO yiiiepba 1aboparopun

KputepusiMu O1[eHKH CojiepyKaHus1 TabopaTOPHOTO 3aHSATHS SIBJISTIOTCS:

- COOTBETCTBHE TeMbI U COJ[eP)KaHUsI 3aHSTHSI TMPOTrpaMMe JUCLUIUIMHBI, TeMaTHUeCKOMY

T1aHy;

- UETKOCTb, SICHOCTb LIeJIM U 33/lau 3aHsITUS;

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

- TOUHOCTb U IOCTOBEPHOCTh NPUBE/IeHHOM HH(OopMalny;

- OTpa’keHHe COBPEMEHHOI'0 YPOBHS Pa3BUTHsI HayKH, TIPOU3BO/CTBA, TEXHUKU;

- MpoeccroHabHas HAMpPaBIeHHOCTb 3aHATHUS;

- COIJIaCOBAaHHOCTh 3a/JaHU C COJepyKaHUeM APYrux (GOpM ayJUTOPHOW U CAMOCTOSITEIbHOM
pabOoThI CTY/IEHTOB;

- peanv3alysi BHyTpHY NPeJMETHBIX U MeXX TTPeIMETHBIX CBSI3eil.

11.5. MeToauueckrie yKa3aHUsl /i1 OOYYarOIIUXCS T10 TPOXOXKAEHHUIO KypCOBOTO
TIPOEKTUPOBAHUS/BBITOIHEHUS] KYPCOBOM pabOThI)

KypcoBoii ipoekTt/ paboTa MpoBOJUTCS C 1ie/IbI0 POPMHUPOBAHUS Y 00YUAIOIIUXCS OTIbITa
KOMIIJIEKCHOTO pellleHrs] KOHKPEeTHBIX 3a/lau NpogeCCUOHANbHOM JeITe/TbHOCTH.



11.6. MeToauyeckre yKa3aHus [jisi 00YYaroIIUXCsl TI0 TPOXOXKAEHUI0 CaMOCTOSTeTbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/IbHOM paboThl, 0OyUYarOLUIACS BBIMOJHSET PaboTy Mo
3alaHUI0 ¥ TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

Iyt oOyuaromuxcst 1Mo 3a04yHOM ¢opmMe 00ydeHUs, caMOCTOsITe/lbHas paboTa MOKeT
BKJTIOUATh B Cebs KOHTPO/IbHYIO paboTy.

B mporiecce BBITIONHEHUsI CaMOCTOSITeNbHOW paboThl, y obOydaromerocss GpopMupyercs
1jesiecoobpa3Hoe TMIaHMpOBaHWe pabouero BpeMeHH, KOTOpOe TO3BOJISIeT UM Pa3BUBaTh YMEHHUSI
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3aldu NpuoOpeTaeMbIX 3HaHWM, 00ecrieurBaeT BBICOKHNA
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIEHUS
npo¢eCCHOHaIbHOTO YPOBHSI.

MeToauueCKUMH ~ MaTepvajiaMH,  HalpaB/SIOIUMUA  CAMOCTOSTE/IbHYHO  paboTy
00yJaroIUX CSASBISIOTCS:

- yueOHO-MeTOAWYECKUI MaTepuast To AUCIUTUINHE;

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

11.7. Metopuueckre yKa3aHus JJisi OOyYalOL[UXCS TI0 TPOXOXAEHUIO TeKyIlero
KOHTPOJIS yCIIeBaeMOCTH.

TekymMii KOHTPOJIb YCIIeBaeMOCTH TIpeJyCMaTpUBaeT KOHTPO/b KayecTBa 3HaHUU
00yyJaroImyxcsi, OCyIeCTBISIEMOTO B TeueHWe CeMecTpa C Iie/lbl0 OLIEHMBAHHS XO/la OCBOEHHUS
JVCLIUIIHBI.

Texkylmii KOHTPOJIb TIPOBOAMUTCS B TeueHWe ceMecTpa [0 MTOraM BbINIOJIHEHUS
KOHTPOJIbHBIX paboT, yuyacTHsi B CEMMHAapCKMX U TIPAaKTUUeCKUX 3aHSTHSX, KOJIJIOKBUyMaXx,
yuacTusi B OJaHKOBOM U (W/IM) KOMITBIOTEDHOM TEeCTUPOBAHWM, TIOATOTOBKE [IOK/IA/IOB,
pedeparos, 3cce U T.A. TeKylyid 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 arrecTauuii (opMbl U BUABI TEKYIEro KOHTPOJS yCIeBaeMOCTH
CTY/IEHTOB OIIpeJie/IsStOTCSl yueOHbIMUM TIlaHaMU, pabouuMMM TIporpaMMaMH C YU8TOM MHEHUM
Tipero/iaBaTesiell ¥ yTBEP)KJAIOTCSl METOAMYeCKON KOMUCCHel (haKy/IbTeTa/UHCTUTYTaA).

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

- B ycTHOU (opme (cobecesioBaHue, TUCKYCCHS], JOK/IaZ, 00CyKAeHre MOAroTOB/IeHHbBIX
cTaTed WA Te3UCOB);

- B MMCbMeHHOM (hopme (TeCTHpPOBaHUe, MOArOTOBKa pedeparta, MOATOTOBKA 3CCe U Ap.);

- B MHHOBAL[MOHHOM (hopMe (ZieJI0BbIe UIPhl, POJIeBbIe UTPbl, METO/, IPOEKTOB U [Ip.).

11.8. MeTtopuyeckre yka3aHusi Ajisi 00yUarOLMXCS TI0 TTPOXOKAEHUI0 TIPOMEXXYTOUHON
aTTecTaLyu.

[Tpome)xyTouHasi ~ aTTecTalviss ~ OOyYarOIUXCS  TpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs Mo AucLuruiiHe. OHa BK/IHOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHWM, TOMy4YeHHbIX OO0ydarluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CTTIOCOOHOCTH
NPUMEHATb UX /Ui pelleHds MpakTUYeCcKuX 3aZau. OJK3aMeH, Kak MpaBW/Oo, MPOBOAUTCA B
MepuoJ;, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTAalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOLLO», «y0B/IETBOPUTE/ILHO», «HEYJ0BIETBOPUTE/ILHOY.

- 3aueT — 3T0 ¢opMa OIeHKH 3HAHWH, TIOTYYEeHHBIX 00YUarOIUMCS B XO/le U3yUeHUs!
yueOHOM JUCLIUTIIMHBI B 1[€JIOM WM MPOMEeXYTOUHast (10 OKOHYaHWM CeMeCcTpa) OLleHKa 3HaHUi



00yyJaromuyMcs 1o OT/e/bHBIM pasZiesiaM JUCLUIUIMHBI C aTTeCTAl[MOHHOM OL|eHKOM «3auTeHO»
WIN «He 3a4TeHO».

- guddepeHIMpoOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcst TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-MCCIe0BaTebCKUX PAabOT U TIPOXOXK/[€HUH MPAKTHK C aTTeCTALIMOHHOMN OL[eHKOU
«OTJIMUHO», «XOPOLLIO», «YJOBJIETBOPUTE/ILHO», «HEYOB/IETBOPUTE/IEHO».

CucrteMa OLIEHOK TpHU TPOBEJEHUM IPOMEXYTOUHOW aTTecTaldy OCYLeCTB/ISeTCs B
cooTBeTCcTBUM C TpeboBaHusiMu [losmokeHnit «O TekyilleM KOHTpOJie YyCIIeBaeMOCTH U
TIPOMEXKYTOUHOM aTTecTaliuu CTyZeHTOB ['YAII, oOyuarommxcss 10 MpOrpaMMbl BBICIIETO
obpa3oBanusi» U «O MOJyJbHO-PEHTUHIOBOM CHCTeMe OLeHKM KauecTBa yueOHOW paboThI
cTyzneHToB B 'Y AII».

[Tpome)xyTouHasi — aTTecTaljusi TPOBOJAWTCS [iJii  OLEHMBAHHSI  TIPOMEXKYTOUYHbIX
pe3ysibTaToB 00yueHHs] B TOM C/iydyae, KOTja [JUCLIMIUIMHA M3y4aeTcs HEeCKOJbKO I1epHO0/0B
oOyueHusi, U TIpU 3TOM ee U3ydyeHHe He 3aBepileHO, W yuyeOHBIM TIaH 0Opa3oBaTebHOU
NIpOrpaMMbl, BK/IHOUAOLIUNA /IaHHYIO JWCLMILIMHY, TIpeJycMaTpuBaeT MpoBejeHHe HeCKOIbKUX
TIPOME)KYTOUHBIX aTTeCTal[|i.

[Ipome)xyTouHasi —aTTecTalsi TPOBOJUTCS [ OLIEHMBaHUSI OKOHYAaTe/bHbIX
pe3ynbTaToB 00yueHWss B TOM Cjydae, KOr/la U3yueHWe [AUCLUIUIMHBI 3aBepileHo, U
OKOHYaTe/IbHasi OL{eHKa I10 JUCLIUIIIMHE BbICTaB/IseTCS B KOHLE U3YUYeHHUs AUCLIUITUHBI.
OkoHuaTesbHasl OLIEHKA T0 JUCLIMIIMHE PACCUMTHIBAeTCS KaK OLleHKa TOC/eJHero ceMectpa U
yKa3bIBaeTCsl B TIPUJIO’KEHNH K JOKYMeHTY 00 00pa30BaHMM U 0 KBaTM(HUKALIH.

[pu peanu3anu MoAyJiel AOMyCKaeTcs aTTecTalysi TI0 MOAYJI0 B LiesioM (6e3 rjaHUpOBaHUs
KaKOW-TM00 ()OpPMBI TPOMEKYTOYHOM aTTeCTALMH /ISl KaKAO0TO0 KOMIIOHEHTa MO/LYJISl OT/AE/bHO)
coryiacHO yueOHOMY T1/1aHy.

Pe3y/bTaTbl IPOMEXXYTOUHOW aTTeCTall 00yUaroLMXCsl, a TaKKe TIPe/I/IOKEeHHs TI0
TIOBLIILIEHUIO KayecTBa WX TIOATOTOBKM BBIHOCSATCS Ha OOCyX/AeHHe 3acefaHuM Kadesp,
COBeIlaHMM [IeKaHOB, YUeHbIX COBeTOB (PaKy/bTeTOB, (UIMaJoB U YUeHOro coBeTa
YHUBEpCUTETa.

HeyzoByieTBopuTe/IbHBIE Pe3yJ/IbTaThl NTPOMEKYTOYHOM aTTeCTalui O0yuaroIerocs
M0 OJHOW W/IM HeCKOJbKUM JUCLUIUIMHAM (MOJYJ/siM, TIpaKTUKaM) WM HeNpoXOosKAeHre
MIPOMEKYTOUHOW aTTecTaljuM (HesiBKa) MpU OTCYTCTBHUU YBa)KUTEJbHBIX MPUUMH IPHU3HAIOTCS
aKaZileMUUeCKOM 3a/10/DKEHHOCTHIO.

[TocnesoBaTenbHOCTb NPOBE/IEHNUS] IPOMEXXYTOUHOM aTTecTalyu:

» [IperiosaBaTe/ib He MeHee ueM 3a TPH /IHS /IO TIPOBe/ieHHs] TIPOMEeXKYTOYHOMN aTTecTal[uu
vHpOpMUpyeT 00ydYaromuyXxcsi 0 Crocode TMpOBefeHHsT TIPOMEXYTOUHON aTTectarud (K
TpUMepy, CCbUIKY Ha OH/IaWH-KOH(epeHLUI0 [Jis TIpOBeJieHHs TPOMEXXYTOUHOM
aTTecTanyy 00yJaroIyxcsi), Ha3HaueHue ayJUTOPHH.

» [IperiosaBaTe/ib 3apaHee 3arpy’kaeT BapUaHTbl 3a/laHUH /IJIs1 TPYTITIbI B JIMUHbIE KAOWHETHI
(pro.guap.ru)

» [IperiofaBaTesib, WCMOMb3ysl SK3aMeHAl[MOHHble OuWIeThbl, TPOBOAWUT aTTeCTaLUIo
00yUaroImuxcst

» [IperiofaBaTesib JOPMUPYET UTOTOBBIE Pe3yJIbTaThl IPOMEXYTOYHOM aTTeCcTal[|u.

* Pe3ysnbTaTbl aBTOMAaTUUECKM TIePEHOCATCS B BEJOMOCTb U 3aYeTHYH) KHIDKKY
obyuarolierocs.

»  OOyyaroU[UiCs 3HAKOMUTCS C BBICTAB/IEHHOHN OL[€HKOW B 3aUeTHOW KHWDKKE.



JIvcT BHeceHus1 U3MeHeHHH B pab0uyro MpOrpaMMy AUCLUTITHBI

[Hara BHeceHust
H3MeHeHU! U
JIOTIO/THEHUH.
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