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1 eau, 32124 U IJIAHUPYeEMbIe Pe3yabTAThl 00y4eHHUsI 10 JUCIHIITIHHE
K oOCHOBHBIM measiM OCBOCHHMS AUCHUILUIUHBI «CHCTEMBl HCKYCCTBEHHOIO
MHTEIJICKTa B O€CITUIOTHOM POOOTOTEXHUKE» OTHOCHUTCS:
* opMupoBaHue 3HaHUN 00 NCKYCCTBEHHOM MHTEIICKTE U MAIlTMHHOM OOYy4YeHUU;
* MPUOOPETEHNE HABBIKOB Pa3pa00TKN MHTEIIEKTYATbHBIX CHUCTEM;
* (QopMupoBaHWE 3HAHWW O METOJAaX M MPOTPAMMHBEIX CPEACTBaX pa3padOTKH
WHTEJUICKTYaJIbHBIX CUCTEM B O€CITMIIOTHONW POOOTOTEXHUKEY» OTHOCUTCS;
* (opmMupoBaHUE 3HAHUI O METOJAX W MOAX0/IaX B MAITUHHOM OOYYCHUU;
* MTOJIy9CHHUE YMEHUH TOICPKKU B Pa3pabOTKH aJTOPUTMOB MAIIMHHOTO O0y4YeHUS
B OCCITUIIOTHOM pOOOTOTEXHUKEY,
* MpUOOpETEeHNE HABBIKOB CO3/IaHUS MAUTIAHHOB MAITMHHOTO O0yYCHUS.
K ocHoBHBIM 3aayaM JUCHMILUIMHBI «CHCTEMBl MCKYCCTBEHHOTO HWHTEIUIEKTA B
0eCnUI0THON pOOOTOTEXHUKE)» OTHOCATCH:
* U3y4EHUE W OCBOCHHE TEOPETUYECKOTO MaTepHalia O METOAaX pa3pabOTKH CHCTEM
HCKYCCTBEHHOT'O MHTEJICKTA,
* OBJIaJICHUE HABBIKAMH U TIpUEMaMH pa3pabOTKH aITOPUTMOB MATUHHOTO O0y4YEeHUS
B OECITMIIOTHOM pOOOTOTEXHUKE;
*TIPUMEHEHHEM METOJIOB MUCKYCCTBEHHOTO MHTEIUICKTA MPU PEIICHUH MPAKTHICCKUX
3aaa4 u pazpadorke UC nns 6ecnuiioTHON poOOTOTEXHUKHU.

OOyuenue o aucuuIuinHe « CUCTEMBI HCKYCCTBEHHOTO MHTEIUIEKTAa B OCCTIMIIOTHOM
pPOOOTOTEXHUKE)» HAMpaBJIeHO Ha (opMUpOBaHHE Y OOyYalOMUXCS CIETYIOIIUX
KOMITETEHIIUM:

B pesyabTare

OCBOECHMS
Kon oOpa3oBareJIbHOM IlepeyeHb MUIAHMPYEMBIX Pe3yJabTATOB
KOMIIETEeHIIUN NporpaMmal 00y4eHMs MO TUCHMUILIUHE
o0yvarmmicst

JO0JI:KEH 00J1a1aTh

VK-2 C1iocoOHOCTEIO 3HATD:
YIPAaBIISATH * MeTob! yIpaBJIeHUs TPOSKTAMU;
IPOCKTOM Ha BCEX | ® DTambl )KU3HEHHOTO [HUKJIA TIPOCKTA;
dTanax ero YMETb:

KU3HEHHOTO IKKIa | * PaspabaTeiBaTh M aHATU3UPOBATH
aNbTepHATUBHBIC BAPUAHTHI IPOCKTOB IS
JTOCTHKCHHSI HAMEUEHHBIX PE3YJIbTATOB;

* Pa3zpabatbiBaTh MPOEKTHI;




» OnpenensaTh IENEeBbIC dTAIbl 1 OCHOBHBIC
HaIpaBlIeHUs padoT;

BJAIETD:

» HaBbikamu pa3pabOTKu POCKTOB B
n30paHHOM MpodeCCHOHAIBHOM cdepe;

* MeTonamu orieHKH 3P (HEKTUBHOCTH
IIPOEKTa, a TAK)Ke OTPEOHOCTH B pecypcax.

[1K-1

CniocoOHOCTBHIO
aBTOMATHU3AINH U
MEXaHHU3alun
IIPOU3BOJICTBCHHBIX
IIPOIIECCOB
MEXaHOCOOPOYHOTO
IIPOU3BOJICTBA

3HATD:

* MeToabl uccieI0BaHus U U3MEPEHUS
TPYIOBBIX 3aTpaT;

* OCHOBBI IICUXO(PU3UOIOTUU, TUTUEHBI U
PrOHOMMKH TPYZa;

* [Ipunins! BeIOOpa CpecTB
ABTOMAaTU3ALMK U MEXAaHU3ALUU 3TAIlOB
MIPOU3BOICTBEHHBIX MIPOLIECCOB;

* TexHnyeckue XxapakTEpUCTHKU U
(yHKIHOHATBHBIE BO3MOKHOCTH
MIPOrPaMMHBIX CPEICTB ABTOMATH3ALUU U
MEXaHU3ALMH 3TAIlOB IPOU3BOICTBEHHBIX
MPOLIECCOB;

d HOpHI[OK U MCTOJBI IIPOBCACHHA ITAaTCHTHBIX

HCCJICIOBAHUM;

» CpencTBa TEXHOJIOTUYECKOTO OCHAIICHUS,
KOHTPOJBHO-U3MEPUTENIbHBIC TPUOOPHI U
UHCTPYMEHTHI;

* HopMaTUBHO-TEXHUYECKUE U PYKOBOASIINE
JIOKYMEHTHI 110 0(YOPMIICHUIO
KOHCTPYKTOPCKOM JOKYMEHTAIIUH;

* Buibl KOHTPOJIS ¥ UCIBITAHUN CPEJICTB
ABTOMATH3AalIMM U MEXAHU3AIUH;

* MeToabl NCTIBITaHNM, IPaBUIa U YCIOBHUS
BBINIOJIHEHUS PadoT;

* [IpaBuia pa3pabOTKH NPOEKTHOM,
TEXHUYECKOM, TEXHOJIOTMYECKOU U
AKCIUTYaTallMOHHOW TOKYMEHTAllUN
YMETb:

* BBIsBIISITE MaTepuasIbHbIE U
UH(OPMAITMOHHBIC CBS3U MEXKTY
o0opyoBaHuEM, pabOYMMH MECTAMH,
CTPYKTYPHBIMH €IMHUIIAMH MOJIPa3ICIICHHI,
MOApa3ACICHUAMU OpraHu3allu;

* AHAJIIM3UPOBATh PE3YJILTATHI 3AMEPOB
BPEMEHHU; BBIITOIHATh MATEHTHBIN MOUCK,




0030p HAyYHO-TEXHUUYECKOU JTUTEPATYPHI TI0
CpeICTBaM M CHCTEMaM aBTOMATH3alluU U
MEXaHU3aIHH;

» GopmynupoBaTh NPEJIOKEHUS 110
aBTOMATHU3AIMHA U MEXaHU3AIIHH;

* YcTaHaBIMBaTh UCXOHBIC TAHHBIC J1JIs1
IPOBEJICHUSI POEKTHBIX U OMBITHO-
KOHCTPYKTOPCKHUX PaboT;

* BeiOupaTh Mozi€NIM CPEICTB AaBTOMATH3AIUU
1 MEXaHU3aINH,

» HaznauaTs TpeOOBaHUS K CpeCTBAM
aBTOMAaTHU3AIMHA U MEXaHU3AIIHH;

* OdopMIATh TEXHUUYECKOE 3a]IaHNUE;

* OGopMITATH MHCTPYKITUH TI0 SKCIUTyaTaIl|H,
TEXHUYECKOMY OOCITY)KMBAaHUIO H PEMOHTY
BJAIETD:

* Merogamu: ananuza 000py10BaHuUs,
IPOrPaMMHBIX CPENICTB, CPEIACTB
TEXHOJIOTUYECKOT0 OCHAIICHUS, CPEJICTB
U3MEpEHUs, IPUEMOB U METOJIOB PaOOTHI,
MPUMEHSEMBIX MPHU BITIOJHEHUN
IPOU3BOJICTBEHHBIX MIPOIIECCOB;

* Metogamu omnpeeneHus MaTepUabHbBIX U
WH(OPMAITMOHHBIX CBS3CH MEXKITY
000pynoBaHuEM, pa0OUYUMHU MECTaMH,
CTPYKTYPHBIMH €THHUIIAMH TTOAPA3ACIICHUMN,
oIpa3IeICHUSIMA OpTaHU3aIHH;
IIPOBEICHMSI TATCHTHBIX MCCIICIOBAaHUMH;

* Meronamu pa3paboTKu MPEAJIOKEHUH 10
BHEJIPEHUIO aBTOMATU3AIMN U MEXaHU3AII!
IPOU3BOJICTBEHHBIX TIPOIIECCOB
MEXaHOCOOPOYHOTO ITPOU3BOJICTBA; COOpa
UCXOJIHBIX JAHHBIX JJI MPOBEACHUS
MIPOEKTHBIX M OMBITHO-KOHCTPYKTOPCKUX
pabor;

* MeTtogaMu COCTaBJICHHS TEXHUYECKUX
3aJIaHAiA Ha pa3pabOTKy CPEACTB
ABTOMATHU3AIMHA U MEXaHU3AINH
IIPOU3BOJICTBEHHBIX TIPOIIECCOB;

* MeTtogaMu TToMcKa ¥ BEIOOpa IPOrPaMMHBIX
CPEIICTB aBTOMATH3AIIUH TIPOU3BOICTBEHHBIX
POIIECCOB;

* MeTtogaMu OATOTOBKH TEXHHUKO-
SKOHOMUYECKUX 000CHOBaHUI




3G (HEeKTUBHOCTH BHEAPEHUS CPEACTB
aBTOMATH3AIMH U MEXaHU3AINN
MIPOU3BOJICTBEHHBIX MPOIIECCOB;

* MeTtogamu pa3pabOTKU MHCTPYKLUH 110
AKCIUTyaTalluil U PEMOHTY CPE/ICTB
aBTOMATH3alMY U MEXaHU3ALUN

1 MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuIianHa OTHOCUTCA K 00s3aTeIbHON YacTH (4acTH, pOopMUpyeMON y4aCTHUKAMU
oOpa3oBaTenbHbIX OTHOIIEHUH) O10Ka b1 «/lucuunnunel (Mogynm)».

JluciuiuiiHa B3aMMOCBSI3aHA JIOTMUECKM M COJEPKATEIBHO-METOAUYECKH  CO
CIEAYIOMMNMHU TuciuIuinHaMu 1 npaktukamu OOIT:

e AHanu3 u 00pabOTKa JaHHBIX;

e OCHOBBI HAy4HOH padoTHI;

e Teopust aBTOMaTUYECKOTO yIPABIICHNUS;

e YueOHas (03HaKOMUTEIbHASA) IPAKTUKA;

e [Ipon3BoacTBeHHAs (IPOEKTHO-TEXHOJIOTHYECKAsl) TPAKTHKA;

e [IpousBoacreennas (H1P) npakTuka;.

3. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

OO6mast TpyJI0E€MKOCTh JIUCIUIUIMHBI COCTaBJISIET 4 3a4eTHBIX €AUHUIBI, T.e. 144
akameMuuecknx 9aco (n3 HuX 90 yacoB — caMOCTOSTENbHAS paboTa CTYACHTOR).

Paznensl auctumniaunabl « CUCTEMBl MCKYCCTBEHHOTO HMHTEJUIEKTAa B OECIMIIOTHOM
POOOTOTEXHUKEY» U3YHalOTCsI HA BTOPOM KYpPCE B TPETHEM CEMECTPE.

dopma pyOEKHOTO KOHTPOJIS IO TUCIUTUIMHE — 3a4€T C OI[EHKOM.

CtpykTypa U cojiepKaHue TUCHUILUIMHBI « CUCTEMbl UCKYCCTBEHHOI'O MHTEJJICKTa B
OeCUIOTHOM pOOOTOTEXHUKEY» IO CPOKaM U BUJiaM pabOThl oTpaxeHsl B [Ipunoxenun 1.

3.1. Bwuabl yueOHOM padoThl U TPYA0eMKOCTH (110 (popmaM o00ydeHus )
Ounas ¢popma 00yueHust

Ne Bupg yueOHoi1 padoThI KosmuecTBo CemecTpbl
n/n 4acoB 3
1 |AynutopHble 3aHATUSA 54 54
B ToMm uucie:
1.1 |Jlexuuu 18 18
1.2 |CeMuHapckue/mpakTHUYECKUE
3aHATHUS




1.3 |JIaGoparopHble 3aHATHS 36 36
2 | CamocrosiTenpHas paboTa 90 90
B ToM uucne:
2.1 |BrImosiHEHHE caMOCTOSTEIIBHBIX 86 86
MPAKTUYCCKUX 3aHITHH
2.2 |TectupoBaHue 4 4
3 IIpoMexyTouHas aTTeCTaIus
DK3aMeH
Hroro: 144/4 144/4

3.2. TemaTuueckuii NJIaH U3y4YeHUs1 JUCHUIIIMHBI (110 (popMaM 00yueHH)
Ounas ¢popma o0yueHust

/o

Pa3nenwl/TeMbl
JTUCILIUIIINHBI

TpyIoeMKOCTb, Jac

Bcero

AynautopHas pabota

Jlexnun

CemuHapckue/mpa

KTHUYECKUEC

3aHATHUS
JlaGopatopHbie

3aHATUS
[IpakTnueckas

IIoAroTOBKAa

CamocTosTenbHast
paboTta

Tema 1. BBenenue.
HUckyccTBeHHBI HHTEJLJIEKT.
Tepmunosnorusi, Ucropus.

Kparkas UCTOpUS
BO3HUKHOBeHUs U passutus HU.
NUnes co3maHuss  MCKYCCTBEHHOIO
mojo0usi deloBeKa JUIsl  pelieHUs
CIOKHBIX 3a/lad U MOJICTUPOBAHUS
yenoBeueckoro pazyma. O tepmuHe
«UCKYCCTBEHHBIN HUHTEJUICKT.
[IpenqmeT, 3amaum W CcoAepKaHUE
JUCHUTUIAHBL. OcCHOBHBIE
MOJIOKEHHUS, TTOHSATHS u
onpenenenus. [IpuMenenue cucrem
MU B 3amayax  OeCIMIIOTHOU
POOOTOTEXHUKH.

I

[N
o

Tema 2. Knaccudpuxanus

10




HHTC/VICKTYAJIbHBIX
I/IH(l)OpMa]_[I/IOHHBIX CHUCTEM

IToaxonsl K MIOCTPOCHHIO
MHTEJJICKTYaJIbHBIX
UH(})OPMAITMOHHBIX CHUCTEM.

[IpencraBienre 3HaHUM C TOMOULIBIO
JIOTUKHM TIpeaukaroB lIpencrasinenue
3HAHUM C  TOMOIIBIO  CHCTEM
nponykuui IlpencraBnenue 3HaHUM
c TTOMOIIIBIO bperiMoB.
[IpencraBieHue 3HaHUM C OMOIIBIO
CEMaHTUYECKHUX CETEH.

Tema 3. MamuHHoe 00yyeHue &
OecnnJIOTHAsI pOOOTOTEXHHUKA..
OTamnsl peleHns 3a1a4 C
ucrosb3oBaHueM ML: cOop naHHBIX,
MCCJIEI0BAHKE U MOATOTOBKA
JTAHHBIX, 00y4YEeHUE MOJICIIH, OICHKA
MOJEIIH, YJIy4IIEHUE MOJCIIH.

JIuHeHbIE MOJIENIA pETPECCUn U
KJaccu(puKanuu: TUHEHHBIE MOJIEIH
B 3a/1a4€ PErPECCHH, JINHEUHbBIE
MOJIEJNIU B 3a/1aue Kiaccuukaiuu,
OIIEHKM KayeCTBa MOJIEINIEH B 3aJ1a4ax
perpeccuu u KiaccugpuKaiuu.
Knacrepuszanusi.

10

Tema 4. UckyccTBeHHBIE
HelponHslie cetu (MHC)

CoBpeMEHHBIE  APXHUTEKTYPBI
HC. ['myGokoe oOy4deHue.
MHOrocja0MHbIE HEUPOHHBIE CETH.
Cetn mpsMOro pacrnpocTpaHEHUS.
Cetm ¢ OOpaTHBIMH  CBS3SIMH.
I'enepatuBnbie cetu. MHC B 3amauax
OecIOTHOM POOOTOTEXHUKH.

10

Tema 5. AnropuT™mbl
IVIAHUPOBAHMS IBUKEHUS.
ANTOpUTMBI  IUIAHUPOBAHUS

10




IBWKeHUs poboToB. Kmaccumueckue
QITOPUTMbl  [JIAHUPOBAHUS  ITyTH.
AnnaparHas yacte. [ImannpoBanue u
anmnaparHast peanu3anus.
JlocTonHCTBa " HEJO0CTaTKU
KJIACCUYECKUX aIrOpPUTMOB
IUTAHUPOBAHUS ITyTH.

Tema 6. O0yuenue ¢
noakpervieHueM (reinforcement
learning, RL) B BP.

OOyueHue ¢ MOJKPEIICHUEM.
MapkoBCKHI  IPOLIECC  NPUHATHUS
peLeHus. OcHoOBHBIE ATaIlbl
oOyueHus c IOJIKPETUICHUEM.
ANTOpUTMBI o0yueHus c
MOAKPEIUIEHHEM. METOIbl Ha OCHOBE
¢yHKIIMM cToMMOcTH. Meroaa Ha
OCHOBE ITOJIUTHK.

12

Tema 7. Pacno3naBanue o0pa3os..

Pacno3naBanue 00pazoB.
[Iponecc, naranmbl.  CBepTOYHBIE
HEWPOHHBIE  CETHU, CBEPTOYHBIC,
MyJIMHTOBBIE  CJIOU. APXHUTEKTYpPbI
CBEPTOYHBIX HC B 3ajadax
pacro3HaBaHusi 00Pa30B.

10

Tema 8. Ilpumenenue
HCKYCCTBEHHbIX HEHPOHHBIX ceTel
B cucremax HUHU jpas peweHust
3aaa4 0ecnuJI0THOM
POOOTOTEXHUKH.

O6paboTka u300paxkeHU ¢
MPUMEHEHUEM HEUPOHHBIX CETEH.
3amaun JIETEKIINH.
AnTOopuTMHUYECKHC METO/IbI
CerMEeHTallMu B 3a7adax oO0paboTKH
n3o0paxkenuii. Heliponusle ceTu st
CEerMEHTAaINHU U300paKEHUH.
Apxutektypa U-Net.

10

Tema 9. Ilpumenenue
HCKYCCTBEHHBIX HEHPOHHBIX CeTeH
B cucremax MW pas pemreHus

10

10



3aaa4 0ecnuJI0THOM
POOOTOTEXHUKH.

OOpaboTka U300paKEHU C
IIPUMECHEHUEM HEUPOHHBIX CETEM.
3agaun JETEKIHUU.
ANTOpUTMHUYECKHE METOJBI
JNeTEeKIMu B 3amadax o00paboTku
nzo0paxenuil. HelipoHHble ceTu mis
JNETEeKIUU U300paKEHUH.
Apxutektypsl SSL, YOLO.

Hroro 18 36 90

3.4. ConepxaHue TUCUHIINHBI

Tema 1. BBenenue. UckyccTBeHHbI nHTE/L1eKT. Tepmunonorus, Ucropus.

Kparkags wucropuss BO3HUKHOBeHHMsa U paszButua WU, HWpes coszmanus
MCKYCCTBEHHOTO MOAOOMS 4YelIOBEKa JJIsl PELIEHUsl CIOXHBIX 3aJady U MOJECIUPOBAHUS
4en0BeYecKoro pazyma. O TepMHHE «MCKYCCTBEHHBIM MHTEIUIEKT». [Ipenmer, 3amaum u
ColepKaHWe AUCUUILIMHBL. (OCHOBHBIE TIOJIOKEHHWS, TIOHSATHUS W ONPEIEIICHHUS.
[Ipumenenue cuctem MU B 3anauax 0ecnuiioTHOM pOOOTOTEXHUKH.

Tema 2. Knaccudukanus HHTE/VIEKTYAJIbHBIX HH()OPMAIMOHHBIX CHCTEM
[Toaxoap! K MOCTPOEHUIO MHTEIUIEKTYaIbHBIX HH(POPMAIIMOHHBIX cucTeM. [IpencraBnenue
3HAHWM C MOMOUIBIO JIOTUKHU IpeaukaroB [IpencraBiieHue 3HAHHWU C MOMOUIBIO CUCTEM
nponykuuii IlpencraBnenve 3HaHuil ¢ momorisio ¢peiimo. IlpencraBnenue 3HaHUN C
TIOMOIIBIO CEMAaHTUYECKUX CETEH.

Tema 3. MammnHHoe 00yyeHue & OecnuI0THAS POOOTOTEXHUKA.

DTamnbl peleHust 3aJ1a4 ¢ UCnoyib3oBaHueM ML: cOop 1aHHBIX, UCCIEAOBAHUE U
MOJATOTOBKA JaHHBIX, 00yUYEeHUE MOJIEIH, OIICHKA MOJCIIH, YIydIlIeHUE MOJICIIH.

JluneliHple MOJIETTM pETpeccHr M KiacCU(UKAIMU: JHUHEHHBIC MOJCIH B 3ajade
perpeccuu, JUHEWHBIC MOJACIH B 3a/Jaue KiacCu(PUKaluu, OICHKA KauyecTBa MOJENCH B
3aj1a4ax perpeccuu u kinaccudukaruu. Knacrepuzanus..

Tema 4. UckyccTBeHHbIe HeiiponHbIe ceTu (MHC)

Copemennsbie apxutektypsl HC. ['my6okoe o0yuenne. MHOTOCTOHBIE HEHPOHHBIE
cetu. Ceru mpsimoro pacnpoctpanenus. Cetu ¢ oOpaTHBIMH CBsI3sIMU. ['eHepaTuBHBIE
cetu. MHC B 3amadax 6ecnimyioTHOM pOOOTOTEXHUKH.

11



Tema 5. AropuT™Mbl NIVIAHUPOBAHUS IBHKCHUS.

AJropuTMBI IUIAHUPOBAaHMS JABIKEHUs poOoToB. Kitaccuyeckue aiaroputMmel
IUIAHUPOBAaHMs IyTH. AImIapaTHas 4YacTh. l[[naHupoBaHMe W amnmaparTHas peanu3anus.
JIOCTOMHCTBA U HEJOCTATKHU KJIACCUYECKUX AJITOPUTMOB IUIAHUPOBAHHUS ITyTH.

Tema 6. O0yuenue ¢ noakpensienuem (reinforcement learning, RL) B BP.

OOyuenue ¢ mnoAKperieHneM. MapKOBCKUI Tpolecc MPUHATUS —pEHICHHUS.
OcHoOBHBIE Tarbl 00YYEHUS C MOJKPEIIEHUEM. AJITOPUTMBI O0YyUEHHUSI C MOKPEIIIICHUEM.
MeTtonbl Ha OCHOBE (DYHKIIMM CTOUMOCTH. MeTo/1a Ha OCHOBE TMOJIUTHK.

Tema 7. Pacno3naBanue o0pa3oB..

PacnoznaBanue o6pa3oB. IlocTtaHoBka 3ajauu, OCHOBHbBIE dTarbl. CBEpTOYHBIC
HEUPOHHBIE CETH, CBEPTOYHBIEC, IYJUHIOBBIE CIOH. ApXUTEKTYphl cBepTouHbix HC B
3ajlayax pacro3HaBaHus o0pa3oB. JlaTaueTsl, MpUMEphl APXUTEKTYP.

Tema 8. [IpumeHeHHe UCKYCCTBEHHbIX HeHPOHHBIX ceTell B cuctemax UU s
peleHus 32124 0eCIIUIOTHON POOOTOTEXHUKH.

O6paboTka M300pakeHU ¢ MPUMEHEHHEM HEUPOHHBIX ceTel. 3ajauu JETEKIIUH.
ANTOpUTMUYECKHE METOJAbl CETMEHTAIlMM B 3aJadyax o0O0paboTKM U300pakKeHUM.
Heliponnsle ceTu a1 cerMeHTauuu n3oopaxkennii. Apxurektypa U-Net.

Tema 9. [IpumeHeHre HCKYCCTBEHHBIX HeHPOHHBIX ceTeil B cuctemax UM nas
pelieHus 3a/1a4 0eCrUJI0THOM POOOTOTEXHUKH.

O6paboTka M300pakeHU ¢ MPUMEHEHHEM HEWPOHHBIX ceTeil. 3aJaun JIEeTEKIIHUH.
AJTOpUTMHUYECKHE METOJbI JETEKIMK B 3aj1adax oOpaboTku muzoOpaxkeHuil. HeliponHsie
CEeTH IS JeTeKuu nu3oopaxenuit. Apxutextypsl SSL, YOLO.

3.4. TemaTuka CEMUHAPCKUX/MPAKTUYECKHUX U JIA0OOPATOPHBIX 3aHATH I

Jlabopamopnwie pabomul
JlabopaTtopHnas pabota Nel «Co3nanue CBEpTOYHOW HEUPOHHOM CETH HJisi PEIICHUS
3a/1auu KJiacCUuDUKAIIUM.»
JlaGoparopHas pabota Ne2 «Co3qanne CBEpTOUYHOW HEHUPOHHOM CETH Il pelIeHUs
3amaun knaccudukanuu. [IpenoOydeHHbIE MOICIIN. )
JlaGoparopHas pa6ota Ne3 «CermeHTanus M300paKeHHUs. Ucnonb3oBanue
PeT00yUEHHBIX MOJICIICH IS PEIICHUS 3a/1a9l KJIacCH(DHUKAITAN
JlaGopaTopHnasi padora Ned4 «Co3gaHue HEMPOHHOM CeTH IS 3a/1aud yAICHUS IITyMOB
Ha U300PKCHUSIX.»

Jist  mpoBedeHUs JIaOOpaTOpPHBIX paboT TpeOyeTcss KOMIBIOTEPHBIM  Kjacc.
OOBEICHHBIN B JIOKAJIHYIO CETh C BBIXOJOM B MHTepHeT. KoMIbIOTEpHI HOKHBI OBITH
O00BbEIUHEHBI JIOKAJIbHOW ceThlo. HeoOxomum BeIXoJ B TiI00anbHYIO ceTb MHTEpHeT.
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Tpebyemoe mporpamMmHOe oOecmedeHrneM: KommuisTop s3bika Python, Tensorflow ¢
nakeTom Keras, TeKcToBbIN penakTop, opucHsIil nakeT LibreOffice.

KoMmmberoTepHbIii KJlacC TOJDKEH MMETh BO3MOXHOCTh OOHOBJIGHHS W yCTaHOBKHU
JIOTIOJTHUTEIHFHOTO CBOOOIHO PACIIPOCTPAHIEMOT0 TPOTrPAMMHOTO 00ECTICUSHUSI.

3.5. TemaTuka BONPOCOB JIsi CAMOCTOSITEJILHOT0 U3y4eHUsI

* I3yyeHrne TEHAEHUMHA NPUMEHEHHS Pa3JIMYHBIX S3BIKOB MPOrPaMMHUPOBAHUS IPHU
PELIEHNUH Pa3HBIX MMPAKTUYECKUX 3a/1a4.

* M3yuenue cpes pa3pabOTKU, CUCTEM YIPABICHUS BEPCUIMH.

 3yueHne MeTO/10B KOJUIEKTUBHOM pa3pabOTKU.

* M3ydeHne cpeACcTB aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS PUIIOKEHUN.

4. YueOHO-MeTOaMYECKOE U MH(POPMAITMOHHOE 00ecTiedeHue

4.1. HopmatusHble A0KYMeHTbl U TOCTbI

1. T'OCT P 43.0.12-2018 ba3pl 3HaHUM B TEXHUYECKOM IESITEIHLHOCTH.

2. TOCT P 57321.2-2018 MeHemxkMeHT 3HaHUN. MeHeIKMEHT 3HaHUK B 00J1acTH
uHxuHUpHUHTa. Yacts 2. [IpoektnpoBanne Ha OCHOBE 0a3 3HAHUM.

3. TOCT P 43.0.28-2022 NudopmaimonHoe oOecrieueHne TEXHUKH U ONepaTOPCKON
neATeNbHOCTU. ba3bl 3HAaHUM B UHTEIUIEKTYAIU3alUN IEITEIIbHOCTH.

4. TOCT P 59869-2021 MWatennekryanbHble cuUCTeMbl 00ydeHus. OOrmiue
MTOJIOKEHHS.

4.2.OcHOBHAf JIUTEpPATYypa

1. CrankeBuy, JI. A. HHTemieKTyadbHble CHUCTEMbl U TEXHOJOTHHM : YYEOHHK U
npakTuKyMm ais By3o0B / JI. A. CtankeBuu. — 2-¢ u3Ml., nepepad. u mon. — MocCkBa :
NznmarenscTBO FOpaiit, 2024. — 495 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-
534-16238-7. — Tekct : snextponnbi // ObOpaszoBarenvHas miatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/536688 (nata obpamenus: 26.05.2024).

2. SxwseBa I'. D. OcHOBBI Teopur HEHUPOHHBIX ceTeil. — HarmoHanbHbI OTKPHITHIN
YHuBepcurer «MHTYUT», 2016 r. — 200 C.
(http://www.knigafund.ru/books/178963).

3. Boponos, M. B. Cuctembl HCKyCCTBEHHOT'O MHTEJUIEKTA : YYEOHUK U MPAKTUKYM JIJIs
By30B / M. B. Boponos, B. U. [lumenos, 1. A. HebaeB. — 2-e uzn., nepepad. u J1o1.
— Mocksa : U3patensctBo HOpaiit, 2024. — 268 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-17032-0. — Texkct : anexktpoHHbIH // O6pa3zoBarenbHas miargopma
Opaitit  [caiit]. — URL: https://urait.ru/bcode/544161 (mata oOparieHus:
26.05.2024).
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4.3. JlonoJHUTEIbHAA JIUTEpaTypa

1.

\S]

EmenssinoB B.B., Kypeiunk B.M., Kypeituuk B.B. Teopus u mnpaxrtuka
ABOJIIOIIMOHHOTO MojenupoBanusa. — M.: DUZMATIINUT, 2003. — 432 c. — ISBN 5-
9221-0337-7. (www.knigafund.ru/books/207330)

. bpeuka, /I.M. AaropuTmMbl MallIMHHBIX BBIYUCICHUI: y4eOHO-METOANMYECKOE TT0COOueE.

[DnekTpoHHBI pecypc] — OnekTpoH. gaH. — Omck : OmI'Y, 2014. — 64 c. —
Pexxum noctyma: http://e.lanbook.com/book/75387 — 3arm. ¢ skpaHa.

OxynoB, C.M. AnropuT™Mbl KOMIBIOTEPHOU apupMETUKHU. [DIEKTPOHHBINH pecypc] /
C.M. Oxkynos, C.M. Jlsmun, O.A. Ilectros, E.B. PazoBa. — DnexktpoH. nan. — M. :
W3narensctBo "JlaGoparopust 3Hanuit", 2015. — 288 c. — Pexum npocrymna:
http://e.lanbook.com/book/66112 — 3ari. ¢ sxpaHa.

PyrtkoBckas [l., [lunmunbckuii M., PyrkoBckuii JI. HelipoHHbBIE ceTH, r€HETHYECKHE
aJrOpuTMbI U HedyeTkue cuctemsl: Ilep. ¢ monwsck. U. 1. Pynunckoro. — M.: T'opsauas
muHug —Temexom, 2006. — 452 c.

Tapaco B.b. OT MHOTOareHTHBIX CHUCTEM K HWHTEJUICKTYaJbHBIM OpTaHU3AIMIM:
dunocodus, ncuxonorus, uapopmatuka. — M.: Dautopuan YPCC, 2002. — 352 c.
(Haykwu 00 uckyccrsennom). — ISBN 5-8360-0330-0.

I'acanoB, 3. O. HHTemnekryanbHble CHUCTEMBL. Teopuss XpaHEHHMsT W IIOMCKa
uHpopManuu : yueOHuK ais By3oB / J. 3. ['acanos, B. b. KynpsBues. — 2-e usn.,
uctp. u gon. — Mocksa : UznarensctBo IOpaiit, 2024. — 271 c¢. — (Beicmiee
obpazoBanme). — ISBN 978-5-534- 08684-3. — Tekct : dIeKTpPOHHBIN //
OopasoBarenbHas miatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/537938
(mata oOparmenus: 26.05.2024).

lanymkun AWM. Teopus HeilponHbIX ceteil. KH.1: YueOHOoe mocobue 1 By30B. —
M.: UTDKP, 2000. — 416 c.

bammvakos AWM., bammakoB W.A. WnaTtemnekryanbHbie HH(DOpPMAIMOHHBIC
TexHosoruu: Yueb. mocodue. — M.: I3g-Bo MI'TY um. H.D.baymana, 2005. — 304 c.
— (Cepus «MupopMaTka B TEXHUUECKOM YHUBEPCUTETE).

4.4, 91eKTpOHHBIE 00pa3oBaTeibHbIe pecypchl

1.

OO0P B pa3zpadoTke.

4.5.JIM1eH3u0HHOe U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecredeHue

1.

3.

Cpena paspadotku Microsoft VisualStudio ¢ yctaHOBIEHHBIM TAKETOM PaCIIUPEHHMS
si3bika Python
Oducuerit maker Libre Office mu Microsoft Office

4.6.CoBpemeHHble mnpodeccHOHATIbHbIe 0a3bl [JaHHBIX MW HMH(OPMAIHOHHbIE

CIIPABOYHbLIC CUCTEMbI
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1. CrpaBo4HO-TIpaBOBas CUCTEMBI «KoncynprantlLimroc: Hexommepueckas
uHTepHeTBepcus» https:// www.consultant.ru/online/

OdurmansHbI HHTEPHET-TIOPTAI MpaBoBoi nHopManuu http://pravo.gov.ru
Poccuiickas HanroHanbHas ouoauoreka http://www.nir.ru

ObC «YHuBepcuterckas oubnroreka onnaitn» https://biblioclub.ru/index.php
Ennnoe okHO nocTyma k oOpa3oBaTenbHBIM pecypcam DenepalbHBI TOpTa
http://window.edu.ru

Hayunas snexkrponnas 6ubnuoreka http://www.elibrary.ru

7. Poccuiickas rocygapcTBeHHas 6ubnanoreka http://www.rsl.ru

abhwm

o

5. MarepuajbHO-TEXHMYECKOe o0ecneyeHue

1. KommploTepHBIE KIacChl C OCHAICHHUEM: CTOJIbI, CTYJbs, ayJUTOpHAas JOCKa,
WCIIOJIb30BAaHUE  TEPEHOCHOTO  MYJIbTUMEIUHHOTO  KOMILIEKca  (TTepEeHOCHOU
MIPOEKTOP, NEPCOHATBHBIN HOYTOYK).

2. IlepcoHasbHBIE KOMIIBIOTEPHI, MOHUTOPHI, MBIIIKHA, KJIaBHATyphl. Pabouee mecTo

MIPETNOIaBaTelIs: CTOJM, CTYIL.

AyauTopus 1Sl CaMOCTOSITEIbHOM pabOTHI.

4. bubnmnoTeka, YNTANLHBIA 3aI.

w

6. MeTtoauueckne peKOMeHIaANH
6.1. MeToanuyeckne peKOMeHAAlMHU JIJIs1 TIPenoaaBaTeisi 0 OPraHu3aluu 00ydeHus

1. Ilpu moAroTOBKE K 3aHATUSAM CJEAYET NpeIBapUTEIbHO NpPOopadoTaTh MaTepuai
3aHATHS, IPEAYCMOTPEB €ro Mojavyy TOYHO B OTBEACHHOE JJI 3TOrO BpeMs 3aHSTHSL.
Cnenyer mHOATOTOBUTH HEOOXOAHMMBIE MaTepUANIbl — TEOPETHUUYECKUE CBEACHMS,
3anauu u Ap. [Ipu npoBeneHnn 3aHATHS ClenyeT KOHTPOJIUPOBATH MMOJayy MaTepuaia
Y PEIlIeHUE 3aIaHUi ¢ yYeTOM y4eOHOTO BPEMEHU, OTBEICHHOT'O ISl 3aHATUS.

2. llpu npoBepke pa®OT M OTYETOB CJENYET YUYUTHIBATh HE TOJBKO IMPaBUIBHOCTh
BBIMOJIHEHUS 3aJaHUil, HO M ONTHUMAJbHOCTh BBIOPAaHHBIX METOJOB pEIIEHUS,
[IPaBUJIBHOCTH BBIITOJIHEHUS BCEX €TI0 IIAroB.

3. llpu opranuzanuu ¥ NpOBEACHUS 3K3aMEHOB B MPAKTHUKO-OPUEHTHPOBAHHOHN (dopme
ClIeTyeT UCIIOJIb30BaTh YTBEPKI€HHbIE Kadenpoit MeToauueckie peKoOMeH1aluu.

6.2. MeToaunueckue YKazanud 1Jist oﬁyqamnmxca 0 OCBOCHHMIO JUCHHUIIJINHBI

[Tomydyenue yriyONeHHBIX 3HAHUW O JUCIUIIMHE JOCTUTACTCS 3a CUET aKTHUBHOU
CaMOCTOSITeNIbHOM ~ paboThl  oOydyaromuxcs. BeigenseMble  4achl  11e51ec000pa3Ho
WCIIOJB30BaTh JUIs 3HAKOMCTBA C Y4eOHOW M HAydyHOM JUTEepaTypod Mo mpobdiiemMam
JTUCITUTUTMHBI, aHAIM3a HAyYHBIX KOHIICTIIIHH.

[IpomexxyTounast arrecTanus oOydalmmxcs B QopMe 3adeTa MPOBOJIUTCA TIO
pe3ynbTaTaM BBITIOJIHEHHSI BCEX BHUOB y4eOHON padOThI, MPETYCMOTPEHHBIX YYEOHBIM
IJJAHOM TIO JaHHOW JUCHUIUIMHE (MOIYJIO0), TPU 3TOM YUHUTHIBAIOTCS PE3YIbTaThI
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TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLEHKa CTENEHH JTOCTHKCHHS
OoOy4arolMMUCS IJIAaHUPYEMBIX PE3YyJbTaTOB OOYUYEHHUS M0 JUCHUIUIMHE IPOBOIUTCS
[IPENoJaBaTeieM, BEAYIIMM 3aHATUA 110 JTUCLUIIMHE METOJOM JIKCIIEpTHOW oueHku. [1o
UTOraM MPOMEKYTOYHOM aTTECTAlMU IO JTUCLUIUIMHE BBICTABISAETCS OLEHKA «OTIMYHOY,
«XOpPOLIO», «YAOBIETBOPUTEIBHO)» WU «HE yIOBIECTBOPUTEIILHOY.

K npomexxyTouHOI aTTecTaluu JOMyCKalTCA TOIbKO 00y4Yaroluecs], BBIIOIHUBIINE
BC€ BUJbI y4eOHOU paboThl, MpeayCMOTPEHHbIE pabouel MporpaMMmoi MO JUCHUUIUIMHE
«HMcKyccTBEHHBIE HEUPOHHBIE CETHY.

6.3. CpencTBa aganTannumn npenmoaxaBaHus AUCHOUIIIMHbI K HOTpeﬁHOCTHM
oﬁyqamumxcsl HHBAJUAOB ! JIUII C OrPAHUYCHHBIMHA BO3MOKHOCTSIMHU 3/10POBbS

[Ipu HEoOX0AMMOCTH B 0Opa30BaTEIbHOM MPOIECCE NMPUMEHSIOTCS CIEIYIOIIHNE
METOJIbl M TEXHOJOTUH, O0JIerdamliue BocHpuaTtue HHGPOpMaluuu OOydarolUMUCS
WHBAIMJAMU M JIMIAMH C OTPAaHUYEHHBIMM BO3MOXXHOCTSMH 3JI0POBBS: - CO3JAaHHE
TEKCTOBOM BepcUU JIIOOOTO HETEKCTOBOI'O KOHTEHTAa Ui €ro  BO3MOXXHOI'O
npeoOpa3oBaHus B AIbTEPHATUBHBIE (POPMBI, YOOHBIE JI PAa3IUYHBIX MOJIb30BaTEIEH;

* CO3/1aHHE€ KOHTEHTA, KOTOPBIM MOXHO MPEICTaBUTh B Pa3IMUHbIX BUJaX 0€3 MoTepu
JaHHBIX WU CTPYKTYPHI, IPEIYCMOTPETh BO3MOKHOCTh MAacCIITAOMPOBAHMS TEKCTa
1 U300pakeHui 0e3 MOoTepu KavyecTBa, MPEAYCMOTPETh OCTYIMHOCTh YIPAaBIEHUS
KOHTEHTOM C KJIaBUATYpHlI;

* CO3JJaHUE BO3MOXKHOCTEH JUIsi OOydarouuxcsi BOCHPUHUMATh OAHY H Ty K€
uHOpMaAIMI0O M3 pa3HbIX HCTOYHUKOB, HampUMep, TaK, YTOOBbl JMLA C
HapyLIEHUAMH CIIyXa MoJTydaid HH(OPMAIUIO BU3YalIbHO, C HAPYIICHUSIMH 3pEHUS
ayJIMajbHO;

* IPUMEHEHHUE TMPOTPAMMHBIX CPEICTB, 00ECIEYMBAIOLUIMX BO3MOKHOCTh OCBOCHUS
HaBBIKOB U YMEHHH, (OpPMUPYEMBIX IHUCLUUIUIMHON, 3a CU€T aJbTEpPHATHUBHBIX
CHocoOOB, B TOM UHCJE€ BHUPTYyalbHbIX JIA0OpAaTOPUH U ACCHUMUIISIIMOHHBIX
TEXHOJIOTHi;

* IPUMEHEHUE JAMCTAHIIMOHHBIX O0pPAa30BATENbHBIX TEXHOJOTMN MJis Tepenaydu
uH(pOpMaUu, OpraHu3aluy pa3IndHbIX (POPM UHTEPAKTUBHON KOHTAKTHON paOOThI
oOyuJarolerocsi ¢ npernoaaBaTesieM, B TOM 4Hciie BEOMHAPOB, KOTOPBIE MOTYT OBITH
UCIIOJIb30BaHbl JJI1 TPOBEICHUS BUPTYANbHBIX JIEKUUA C BO3MOXKHOCTBIO
B3aMMOJICUCTBHUSI BCEX YYaCTHUKOB JHUCTAHIIMOHHOTO OOYy4Y€HHUs, NpPOBEICHUS
CEMUHApOB, BBICTYIUICHUS C JOKJIaJaMd W 3alllUThl BBINOJHEHHBIX padoT,
MPOBEJCHUS TPEHUHTOB, OPTaHM3alUY KOJUIEKTUBHOMN paboThI;

* IPUMEHEHHE IUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH UIs OpraHu3aliu
(opM TEKYIIEro ¥ MPOMEKYTOUHOTO KOHTPOJIS;

* YBEJIMUCHUE MPOJIODKUTEILHOCTH CAa4Yd 00YYaIOMMMCS WHBIUIOM WJIH JIUIIOM C
OTPaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbsI (POPM MPOMEKYTOUHON ATTECTALUU 10
OTHONIEHWID K  YCTAHOBJIEHHOW  MPOJODKUTEIBHOCTA  MX  cHa4Yu: -
IIPOAOJDKUTEINBHOCTH CAauyM 3a4€Ta WIM dK3aMEHa, MPOBOJAMMOIO B IIMCbMEHHOMN
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dopme, - He Oonmee uyemM Ha 90 MHUHYT; - NPOJOKHUTEIBHOCTH MOJITOTOBKU
oOyuJarolerocsi K OTBETYy Ha 3auéTe WIN dK3aMEHE, IPOBOJUMOM B YCTHOU (opme, -
He Oosee yem Ha 20 MUHYT;

* MPOAOJDKUTEIBHOCTH BBICTYIUICHHS, 00YYAIOLIETOCs TIPH 3aIIUTe KYpPCOBOM paboThI
- He Oosee yeMm Ha 15 MUHYT.

Jlns obOecriedeHus MOATOTOBKU JIOAeH B (hopmare OYHOM ayAUTOPHOM pabOThI €
OrpaHUYECHHBIMHA BO3MOKHOCTSAMH JABUKEHHUS BBIOMPAIOTCS ayAUTOPUU C IOCTYITHOCTBIO
B paMKax TpeOOBaHMI 110 OpraHu3aluu 6e30apbepHON Cpeibl JBUKECHHUS.

7. DoHJ OLIEHOYHBIX CPEACTB

7.1.

MeToabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00yUeHUsA

[Tokazarenem OIICHWBAaHMS KOMIICTCHIIMH Ha Pa3IUYHBIX 3Tanax ux (GOpMUPOBAHUS
SBIISICTCS JIOCTMDKCHHE OOYYaIONUMUCS IUIAaHUPYEMBIX PE3yJIbTaTOB OOYYCHHS II0
JTUCIUTUINHE (MOJYJIIO).

Iloka3arean

Kpurtepun oneHnBaHus

3HAeT.
MeTtonasl
yIpaBJICHUs
MIPOEKTaAMU;
* OTaIsl
’KU3HECHHOT'O
IUKJIa
MPOEKTA;

2 | 3 4 | 5
YK-1 CrocoOHOCTBIO YIIPaBIATh MPOESKTOM Ha BCEX ATalax €ro *KW3HEHHOTO MUK
Oo6yuaronuiicss | O6yuaronuiicss | OOyyaromuiicss | O0yuaromuiics
JEMOHCTPUPYET | ACMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
MOJTHOE HETOJTHOE YaCTUYHOE MOJTHOE
OTCYTCTBHUE COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHE
3HAHUU 3HAHUU 3HAHUU 3HaHUU
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
XapaKTEPUCTHK, | XapaKTEPUCTHUK, | XapaKTEPUCTHUK, | XapaKTEPUCTUK,
METOJIOB U METOJIOB U OCHOBHBIX obnacreit
aJITOPUTMOB JITOPUTMOB XapaKTEPUCTHK, | TPUMEHEHUS
MaITuHHOTO oOnacTei METOJIOB U OCHOBHBIX
oOy4JeHHS.. MIPUMEHEHUS aNTOPUTMOB XapaKTEPHUCTHK,
3HAHUU ooOJacreit METOHOB U
OCHOBHBIX MIPUMEHEHUS aJITOPUTMOB
XapaKTEpUCTHK, | SHAHUI oOnacreit
METOJIOB U OCHOBHBIX IPUMEHEHUS
aNTOPUTMOB XapaKTEPUCTHK, | SHAHHUH
MaITuHHOTO METOJIOB U OCHOBHBIX
oOy4eHus. aJTOPUTMOB XapaKTEPUCTHK,
JlomyckaroTcss | MAlIMHHOTO METOJIOB U
3HAUUTEIbHBIE | OOyYCHHUS.. aITOPUTMOB
OIINOKH, JlomyckaroTcss | MAallIMHHOTO
TIPOSIBIISIETCS HE3HAYUTEIbHBI | O0YYCHHS. .
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HEJOCTATOYHOC | € OLIMOKH, CB000OIHO
Th 3HAHW, 0 | HETOYHOCTH, orepupyer
pany 3aTpyIHECHHUS pUOOPETEHHBI
MoKa3aTelen, npu MU 3HAHUSIMHU.
oOy4Jaronuiicss | aHATUTHYECKUX
UCIIBITHIBACT orepanusx.
3HAUUTETbHBIC
3aTpyTHCHUS
npu
OTIepUPOBAHUH
3HAHUSAMU TIPH
UX IepeHoCce Ha
HOBBIC
CUTYaIIHH.
yMeer: OO6yuaromuiica | O0yvaronuiics | O0yvatonuiics | OOygaroutuiics
Pa3zpabateiBa | HE ymeeT JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
Th U MOJIb30BAThCSL | HETMOJTHOE YaCTUYHOE MOJIHOE
aHAJIM3UPOBa | MHCTPYMEHTAJb | COOTBETCTBUE | COOTBETCTBUE | COOTBETCTBUE
Th HBIMU CJIEIYIOLITUX CJIEIYIOLIUX CJIEIYIOIIUX
aJIbTEpPHATUB | CPECTBAMU YMEHHM: YMEHH: YMEHHM:
HBIC pa3paboTKu MOJIB30BATHCS | TTOJIB30BATHCSA | TTOJIB30BATHCS
BapUaAHTHI aNTOPUTMOB WHCTPYMEHTAJIb | TTOJIB30BATHCA | HHCTPYMEHTAITb
MPOCKTOB JIJIsl | MAIITUHHOTO HBIMU WHCTPYMEHTAJIb | HBIMHU
TOCTIDKCHHSI | 00ydeHUS, CpeICTBaMH HBIMU cpencTBamMu
HAMEUEHHBIX | PeIaTh pa3paboTKu CpeICTBaMH pa3paboTKu
pE3yNbTATOB; | CTAaHJAPTHHIE aJITOPUTMOB pa3paboTKu aITOPUTMOB
. npodeccruoHnan | MalIMHHOTO aJTOPUTMOB MaITUHHOTO
Pa3zpabateiBa | pHBIC 337a4M ¢ | OOyYEHHS, MaIIMHHOTO o0y4eHwus,
Th MIPOEKTHI, | MPUMEHEHUEM | pellaTh oOy4eHus, pemarhb
* OnpenensaTh | €CTECTBEHHOHA | CTaHJApPTHBIC peniarhb CTaHJapTHbIE
1[eJIeBbIC YUHBIX U npodeccruoHans | CTaHIapTHHIC npodeccroHann
ATambl U OOIIEMHKEHEPH | HBIE 33]]a4H C podeCCUOHAITb | HbIE 3a]a4H C
OCHOBHBIC BIX 3HAHWH, MPUMEHEHUEM | HBIC 3aa9H C IpUMEHEHUEM
HaIpaBJICHUS | METOJIOB CCTECTBEHHOHA | MIPUMCHECHUEM | €CTECTBCHHOHA
pabor; MaTEeMaTH4YECKO | YUHBIX U €CTECTBEHHOHA | YYHBIX U
TO aHajIu3a u OOIIEHHKEHEPH | YUHBIX 0OIIEenHXEHEPH
MOJICJIMPOBAHU | bIX 3HAHWMH, OOIIIEUH)KEHEPH | bIX 3HAHUM,
s METOJIOB bIX 3HAHHH, METOJIOB
MaTeMaTU4eCKO | METOJOB MaTEeMaTH4YECKO
ro aHajau3a u MaTEeMaTU4YeCKO | TO aHaIn3a u
MOJICIMPOBAHU | TO aHAJN3a U MOJICTUPOBAHU
s MojaenupoBaHu | 1. CBOOOIHO
. Honyckarores | 1. YMeHus Onepupyer
3HAYUTEIHHBIE | OCBOCHBI, HO IPHUOOPETCHHBI
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OIITUOKH, JIOTYCKAIOTCA | MU YMEHUSIMH,

TIPOSIBIISIETCS HE3HAYUTEIbHBI | IPUMEHSET UX B

HEJIOCTAaTOYHOC | € OIIMOKH, CUTYaIUAX

Th YMEHHUH, IO | HETOYHOCTH, TIOBBITIICHHON

pany 3aTpyIHCHUS CJIOKHOCTH.

MOKa3aTese, npu

OOYYArOIINIICS | aHATUTHYICCKUX

UCITBITHIBACT oreparusx,

3HAYUTENIbHbIE | TIEpPEeHOCE

3aTpyIHECHUS YMEHHW Ha

npu HOBBIE,

OTEPUPOBAHUM | HECTAHIAPTHBIC

YMEHUSIMU TIPU | CUTYyaIlUH.

UX [epeHoce Ha

HOBBIE

CUTYaIIHH.
BJIajieeT: OO6yuaromuiica | O0yvaronuiicss | O0yvatontuiics | OOyvaroutuiics
METOJIaMu HE BJIaJIeeT B HENIOJHOM YaCTUYHO B MTOJITHOM
TEOPETHYECKO | HABBIKAMH o0Beme BJIa/ICET o0Bbeme BiajeeT
rou METOJIaMHU HaBBIKAMH HaBBIKAMH HABBIKAMH U
KCIICPEMEHT TEOPETUYECKOT | METOAAMH METOJIaMHU METOJIaMHU

ou TEOPETUYECKOT | TEOPETHUECKOT | TEOPETUUECKOT
AIBEHOTO OKCIIEPUMEHTAN | O ! ou ou
HCCICIOBAHN | oo IKCIIEPUMEHTAN | SKCIICPUMEHTAN | SKCIICPUMEHTAI
1 00BEKTOB HUCCJICIOBAHUS | BHOI'O bHOI'O bHOI'O
npodeccruoHa | 0ObEKTOB UCCIIEIOBaHMs | UCCIIEIOBaHUS | UCCIIEOBAaHUS
NLHOM npodeccruonan | 0OBEKTOB 00BEKTOB 00BEKTOB
NeSTebHOCT bHOU npg(beCCHOHanb np(u)(beCCHOHam) Hp(z(beCCI/IOHaJII)
0 NESITEIBHOCTH C | HOM HOM HOU
UCIIOJIb30BaHUE | IEATEIBHOCTH C | JESATEIBHOCTH C | ACSITEILHOCTU C

e Happikamy | M QITOPUTMOB | MCIIOJIb30BAaHUE | HCIIOJIL30BAHUE | UCIIONIB30BAHUE
pa3paboTKH MO. M aJTOPUTMOB | M QJITOPUTMOB | M aITOPUTMOB
IPOEKTOB B MO.. MO.. HaBsixku | MO..
W36paHHoi JlomyckaroTcss | OCBOEHBI, HO CBoboaHO
npodeccnona 3HAYUTENbHbIC | JIOMYCKAIOTCS | MPUMEHSIET
nbHOI cdepe; OIITUOKH, HE3HAYUTEIbHBI | TIOTYyYCHHBIC
« Metoxamu MIPOSIBIISIETCS € OIINOKH, HABBIKH B
OLCHKH HEJ0CTAaTOYHOC | HETOYHOCTH, CUTYaIHIX
sbdberTHBHOC Th BJIQJICHUS 3aTpyIHCHUS MOBBINIICHHOMN
TH TIPOEKTa, a HaBBIKAMU 110 | TIpH CJIOKHOCTH.
TaKIKE pany aHATTUTHYECKUX
NOTpeGHOCTH noKa3aTeen. oTieparusx,
B pecypcax.. OOyuaromuiics nepeHoce

WCTIBITBIBACT YMEHHI Ha

19



3HAUUTEbHBIC
3aTpyIHEHHUS
npu
PUMEHEHUU
HABBIKOB B
HOBBIX
CUTYyaIHUsIX.

HOBBIC,
HECTaH/IapTHHIE
CUTYaIUHU.

IK-2. Cioco6HOCTHIO0 aBTOMATU3AIMH U MEXaHU3AIMH MTPOU3BOICTBEHHBIX
IPOIECCOB MEXaHOCOOPOUYHOTO MPOU3BOJICTBA
3Haer Oo6yuaronuiics | O0yuaronuiicss | OOyyaromuiicss | O0yuaromuiics
OCHOBBI JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
HUCKYCCTBEHH | ITIOJHOE HETIOJIHOE YaCTUYHOE MIOJTHOE
oro OTCYTCTBHE COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHE
VHTEJUIEKTA;. | 3HAHUM OCHOB | 3HAHWUW OCHOB U | 3HAHUU 3HaHUU OCHOB U
U METOJIOB METOJI0B OCHOBHBIX METOJI0B
VCKYCCTBEHHOI' | MICKYCCTBEHHOI' | IPHHIIUIIOB VCKYCCTBEHHOT
O MHTEJUIEKTA | O UHTEJUIEKTa | OCHOB U O MHTEJUIEKTA.
JlonyckaloTcs | METO/IOB CBo0OoaHO
3HAUUTEIbHBIE | UCKYCCTBEHHOT | ONEPUPYET
OILLINOKH, O UHTEJUIEKTa | IPHOOPETEHHBI
MPOSIBIISIETCS JlonyckaroTrcs | MU 3HAaHUSIMU.
HEJOCTATOYHOC | HE3HAYUTEIIbHBI
Th 3HAHMH, 110 | € OIINOKH,
psany HETOYHOCTH,
MOKa3aTeseu, 3aTPYyAHEHUS
oOydJaronuiicss | mpu
UCIIBITHIBAET AHAJIMTUYECKUX
3HAYUTEJIBHBIE | ONEPALMSIX.
3aTpyIHEHHUS
npu
OIepUpPOBaAHUU
3HAHUSAMHU TPU
UX MEepeHoce Ha
HOBBIE
CUTYaIIHH.
Ymeer OoOyuaromuiica | O6yyarouuiics | O6yvatomumiicst | OOy4daromuics
PUMEHSATH HE yMeeT JEMOHCTPUPYET | IEMOHCTPHUPYET | IEMOHCTPUPYET
UCKYCCTBEHH | IIOJIb30BAThCS | HETMOJHOE YaCTUYHOE MOJIHOE
1917} WHCTPYMEHTAJIb | COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHE
UHTEJJIEKT B | HBIMU U CJIEIYIOLUX CJIEIYIOIUX CJIEIYIOILIUX
VHXCHEPHBIX | CpEeACTBaMU YMEHHM: YMEHHM: YMEHHUM:
3a/layax; pa3paboTku MOJIb30BAThCS | MOJIB30BAThCA | MOJI30BATHCS
IPOrPaMMHOI0 | HHCTPYMEHTaJIb | MTHCTPYMEHTaIb | MHCTPYMEHTAJb
o0OecrieyeHusi, | HbIMU U HBIMU U HbIMU U
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HE TIOKa3bIBACT | CPEACTBAMU CpeacTBaMu CpeICcTBaMu
YMEHUSI pa3paboTku pa3paboTKu pa3paboTku
NMPOEKTUPOBAHU | POTPAMMHOTO | TPOTPAMMHOTO | TIPOTPAMMHOTO
s AITOPUTMBI obOecniedeHus1, | obecrieueHusi, | oOecreyeHus,
MO nis HE TIOKa3bIBaCT | HE MOKa3bIBACT | HE MOKA3hIBACT
pelIeHus YMCHUSI YMCHUSI YMCHUSI
WHKCHEPHBIX MPOCKTUPOBAHU | TPOCKTUPOBAHH | TPOCKTUPOBAHH
3ajad. S aITOPUTMBI S aITOPUTMBI ST AITOPUTMBI
MO nnsa MO nnsa MO nnsa
pereHus perieHus pereHus
WHKCHEPHBIX WHKCHEPHBIX WHKCHEPHBIX
3ajad. 3a1ad4 f. 3a7a4
Jomyckatorcss | YMeHus CBoOonHO
3HAUUTEIbHBIE | OCBOEHBI, HO orepupyet
OIINOKH, JOTYCKAIOTCA | MPUOOPETEHHBI
MPOSIBIISIETCS HE3HAUUTEIbHBI | MU YMEHUSIMH,
HEJIOCTATOYHOC | € OIIHUOKH, PUMEHSIET UX B
Th YMEHUH, IO | HETOYHOCTH, CUTYaIHIX
psy 3aTpyAHEHUS MOBBIIICHHON
ITOKA3aTeleu, pu CJIOKHOCTH.
OoOyyJaromuiicss | aHATUTUYECKUX
UCITBITHIBACT oTIepartusx,
3HAYUTENIbHbIE | TIEPEeHOCE
3aTpyIHEHUS YMEHHI Ha
npu HOBBIC,
OTIEpUPOBAHUU | HECTAHJAPTHHIC
YMEHUSIMU TIPU | CUTYyaIlUH.
UX MepeHoce Ha
HOBBIC
CUTYaIIHH.
Bnaneer: Oo6yuaromuiica | O0yuaronuiics | Obyvatonuiics | OOygaroutuiics
HaBbikamu HE BIaJceT B HETIOJTHOM JaCTUYHO B TTOJTHOM
UCIIOJIb30BaH | HABBIKAMMU o0beMe BIIAJICET o0beMe BIageeT
WSl CUCTEM WCITOJIb30BAHUS | BIAJICCT HaBBIKAMH HaBBIKAMH
aBTOMATU3HUP | CUCTEM HaBBIKAMH WCITOJIB30BAHUS | MCITOJIB30BAHUS
OBaHHOTO aBTOMATU3HUPOB | HCIIOJIB30BAHUS | CHCTEM CUCTEM
MIPOCKTUPOBA | AaHHOTO CUCTEM aBTOMAaTU3HPOB | aBTOMATU3HPOB
HUS U MIPOCKTUPOBAHU | aBTOMATU3UPOB | aHHOTO AHHOTO
CHEIUAIN3Up | 1 U aHHOTO MPOCKTUPOBAHU | TPOCKTUPOBAHU
OBaHHOTO CTHIEIUATM3UPOB | MPOCKTUPOBAHU | 5 U U
MPOTPaAMMHOT | aHHOTO au CHEIUATN3UPOB | CIICIIUATTU3UPOB
0 MPOTPAMMHOTO | CIICITUATIM3UPOB | aHHOTO AHHOTO
oOecrieueHust | oOecreueHus aHHOTO MPOTPAMMHOTO | TPOTPAMMHOTO
TUTSI TUTSI IPOrPaMMHOTO | 00ecTieueHus obecrieyeHus

21




WHXCHEPHBIX | NHKEHEPHBIX oOecrieueHus JUIS TUISL
3a/1a4, B TOM | 3a7a4, B TOM JUISL WHKEHEPHBIX WHKEHEPHBIX
YHUCJIE C YHUCJIE C WHKEHEPHBIX 3a/1a4, B TOM 3a7a4, B TOM
WCIIOJIb30BaH | MCMOJIb30BaHUE | 3a7a4, B TOM YUCJIE C YUCIIE C
uem 1U; M 1U; qucie ¢ HCIIOJIb30BaHUE | UCIIOJIb30BAHUE
HaBbIKAMU He Bnaneer ncnojr3oBanue | M MU; M UU;
pa3pabOTKH | HaBBIKAMH M 1U; HaBbIKaMU HaBbIKAMH
rpaduueckux | pa3paboOTKH HaBBIKAMH pa3paboTKu pa3paboTku
oubnunorek, | rpapuueckux | pazpaboTKu rpaduyeckux | rpaduUecKux
IpPOrpaMMHBI | OMOJIMOTEK, rpaduyecKkux OHOIMOTEK, OHOIMOTEK,
X MOJIYJIEH C | IPOrpaMMHBIX, | OMOJIMOTEK, IIPOTPAMMHBIX | IPOIPAMMHBIX
WCIIOJB30BaH | B TOM YKCJIE C | IPOTPAMMHBIX | MOJAYJIEH, B TOM | MOAYJIEH, B TOM
uem NN. VCIIOJIb30BaHUE | MOAYJIEH, B TOM | YHCIIE C Yuciie ¢
M NN. YHUCJIE C HCIIOJIb30BaHUE | HCTIOJIb30BAHHE
ucnoisibzoBanue | M U.. HaBoixku | m UN..
M UN.. OCBOEHBI, HO CBo0OogHO
JonyckaroTcs | IOMYyCKAlOTCS | IPUMEHSIET
3HAUYUTENbHBIE | HE3HAUUTEIbHBI | TOJYYEHHBIE
OIITNOKHU, ¢ OIINOKH, HaBBIKH B
MPOSIBIIACTCS HETOYHOCTH, CUTYyaIUSIX
HEJIOCTATOYHOC | 3aTPYyIHCHUS MOBBIIIIEHHOM
Tb BJIAJICHUS npu CJIO’KHOCTH.
HaBBIKAMU T10 aQHAJTUTUYECKUX
pany oreparusx,
MoKa3aTesen. MEpEeHoCce
OOyuaromuiics | yMeHHUI Ha
UCIIBITHIBAET HOBBIE,
3HAUYUTENIbHBIE | HECTAHJAPTHBIC
3aTpyJHEHUS CUTYalUU.
npu
MIPUMEHEHUU
HAaBBIKOB B
HOBBIX
CUTYaIUsIX.
6.4.lllkana u KpUTEPUM OLIEHMBAHUSA Pe3yJbTATOB 00y4YeHUSs
Kpumepuu ouenku omeema na 3aueme ¢ OYeHKouU
Hikana
Onucanue
OLlCHUBAHHUA
Buvinonnenwi ece 8UObL YuebHot pabomel,
0 npedycmompenuvle paboueli npocpammou. Cmyoenm
FIIUHRO 0eMoHCmpupyem — coomeemcmeue — 3HAHUL,  YMeHUl,
HABbIKO8 NPUBEOEHHVIM 6 mMabauyax noxasamerel,
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onepupyem npuoOpemeHHbIMU  3HAHUAMY, YMEHUAMU,
HABLIKAMU, HNPUMEHsem UX 6 CUMYayusx NOo8bIUEeHHOU
cnooichocmu.  Ilpu  osmom  mozym Ovimb  OonyujeHul
He3HauumenvHbvle OWUOKU, HEeMOYHOCMU, 3ampyOHeHUs
npU  AHATUMUYECKUX Onepayusx, nepeHoce 3HAHUU U
VMeHUIl Ha HOBble, HeCMAHOAPMHbLe CUMYAYUU.

Xopowio

Buvinonnenwi ace 8UObL yuebHoll pabomul,
npeodycMompeHHvle  YYeOHbIM — NIAHOM. Cmyoenm
0eMOHCmMpUpyem HenoaHoe, NpasUulbHOe COOMEemcmasue
3HAHUU, YMeHUl, HABLIKO8 NPUBCOEHHbIM 6 mabIuyax
nokaszamejeu, b0 eciu npu 3mMom Ovlaiu oonyujensvt 2-3
HecyujecmeenHvle OUUOKU.

Yooenemsopumenvh
0

Buinoanenwi 6ce 8UObL VuebHoll pabomui,
npedycmMompenuvie  Y4eOHbIM — NIAAHOM. Cmyodenm
O0eMOHCmpupyem coomeemcmeue 3HaHull, 6 KOMOpoM
oceewjeHa  OCHOGHAs,  Haubolee  BAJNCHASL — YACMb
mamepuana, Ho npu SMoM OONYUeHa 0OHA 3HAYUMETbHAS
OWUOKA UTU HEMOYHOCD.

Heyooenemsopumen
bHO

He evinonnen ooun unu 6onee 6u0os yuebnoi pabomeol,
npeodyCMOMpPEHHbIX — VUEOHbIM — NIAHOM. Cmyoenm
O0eMOHCmpuUpyem HenoiHoe  COOmEemcmeue  3HaHUl,
YMeHUll,  HABLIKO8  NPUBCOEHHbIM 6  MAOIUYAX
nokasameret, OONYCKAIOMCs 3HAYUMENbHble OWUOKU,
NPOAGIIAEMCs. OMCYmMCcmeue 3HaAHUull, YMeHUl, HABbIKO8 No
paoy nokasameiet, cmyoenm ucnwvimuleaem
3HQuUUmMenbHble  3aMPYOHEeHUs  Npu  ONepupoBaHuUU
3HAHUAMU U YMEHUAMU NpU UX NepeHoce Ha HOBble
cumyayuu.

Kpumepuu oyenku padbomwt 00yuarouwiezocsa Ha 1a060pamopHsIX 3aHAMUAX

Ikana
Onucanue
OIl€cHUBAHUA
Buinoanenwi 6ce npakmuyecKue 3a0aHUs,
npeoycmMompeHHuvle NpaKmuyecKumu 3AHAMUAMU,
Omauyno ooyuarowulicas yemxko u 60e3 owubOK omeemun Ha 6ce
KOHMPOJIbHble ~ BONPOCHI,  AKMUBHO  paboman  Ha
NPAKMUYECKUX 3AHAMUSIX.
Buinoanennt 6ce npakmuyeckue 3a0aHUs,
npeoycmMompeHHble NpaKmu4ecKumu 3AHAMUAMU,
Xopowio ooyyarwulics ¢  KOPPeKmMupyrouwumu  3aMeyaHusmu

npenodaeameﬂﬂ omeemusl Ha 6Ce€ KOHMPOJbHble 60NPOCHI,
00CmMamo4yHo  aAKMuUBHO pa60mcm HA npakmuiyecKux
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SAHAMUAX.

Buvinonnenwi ece npakmuieckue 3a0anusl,
Yooenemsopumenvn | npedycmompennvie  npakmuuecKumMu — 3aHAMUAMU — C
0 3ameuanusmMu npenooasamesis, 00VUAOWULUCT OMBEmul

HA 6ce KOHMPOIbHblE B0NPOCHL C 3aMEUAHUAMU.
Obyuarowuiics He 8bINOIHUNL UTU GbINOJHUNL HENPABUTLHO
npakxmuieckue 3a0aHus, npeoycmMompeHHbie
NPAKMUYeCKUMU  3aHAMUAMY, CMYOeHm Omeemusl Ha
KOHMPOJIbHble 80NPOCHL C OWUOKAMU UIU He OMBemusl Ha
KOHMPOJIbHblE 80NPOCHL.

Heyooenemseopumen
bHO

Kpumepuu oyenku mecmuposanusn

TCCTHpOBaHHe OLCHUBACTCA B COOTBCTCTBHU C IMPOLCHTOM IIPpABHUJIBHBIX OTBCTOB,
JaHHBIX CTYACHTOM Ha BOIIPOCHI TCCTA. CTaHI[apTHaH mKaJla COOTBCTCTBUA PC3YJILTATOB
TCCTUPOBAHUA BBICTaBJISIEMOM OaJIbHOM OLICHKC:

Hikana
Onucanue
OlleHNBAHMS

Omauuno Cesbiuie 85% npasunbHvix 0meemos (6KI0UUmMenbHo),

Xopowo Om 70 % 0o 84,9 % npasunvuevix omeemos,
Yooenemsopumenvh

o P Om 55 % 0o 69,9 % npasunvrsix omeemos,
Heyooenemsopumen o
O Menee 54,9 % npasunbhblx omeemoa.

7.5. OueHO4YHBIE CpeCTBA

7.5.1. Tekymmii KOHTPOJIb HA J1a00PATOPHBIX 3AHATHSAX
Ilpumep 3a0anuit mekyuiezo KOHmpoJia:

Texymmii koHTpOb. [lepeueHb MPUMEPHBIX BOTPOCOB JJIS 3aIIHUTHI JTa0OPATOPHBIX

paboT:

1. Knaccudukanus UHTEIEKTYalbHbIX HHPOPMALIMOHHBIX CUCTEM
IToaxo1bl K MOCTPOCHUIO MHTEIUICKTYaTbHBIX HH(POPMAITMOHHBIX CUCTEM.
[Ipencrapienne 3HaHUM C TOMOUIBIO JJOTUKU MPEAUKATOB
[IpencraiieHne 3HaHUM C TOMOLIBIO CUCTEM MPOAYKIIUI
[IpencraBnenue 3HaHU ¢ TOMOIIBIO PPEUMOB.
[IpencraBieHue 3HaHUN C TOMOIIBIO CEMAHTUYECKUX CETEU

No ok ow

CRISP-DM — mexoTpaciieBoii cTaHIapT BEJASHUS MMPOCKTOB WHTEIUICKTYaTIbHOTO
aHajau3a JaHHbBIX.
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8. Metpuku B 3anava perpeccun: MAE, MSE, MAPE, R2. MeTrpuku B 3aaye Kiac-
cuduKaluu: Kpocc-3HTponus, precision, recall, F-mepa, ROC-kpusas, AUC ROC.

9. ObOyueHue JIMHEHHOTO AJIrOpUTMa OMHAPHOU KJaccuPuKaiy 00pa3oB ¢ MOMOIIBIO
IPaJIMeHTHOTO aIropuTMa

10.Peanu3anusi anropuTMa METOJIa OMOPHBIX BEKTOPOB IS 3aadud OMHAPHOW Kilac-
cuukanum

11.bubnuoteka Sklearn. MeTpudeckue MeTo bl Kiaccuukanuun Knn

12.CermeHTanus pblHKA U BBIABICHUE MPO(UIEH KIMEHTOB C HCIOIb30BAaHUEM KJia-
CTepU3allii METOI0M K-cpeHuX.

13.bubnmoreka Sklearn. Knacrepuzanus. Kmeans

14.bubnmmnoreka Sklearn. JInnelinas perpeccus

15.lepeBbs pemieHuii. Anroput™Msl moctpoenus aepesbes: ID3, C4.5, CART.

7.5.2. TIpome:xxyTOouHAsl aTTecTalUs (IK3AMEH)

Ilpumep rx3amenayuonnozo ounema

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS 1 POCCUNICKON ®EAEPALIMN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUYPEX/IEHUE
BBICIIIEI'O OBPA3OBAHNS
«MOCKOBCKUH NOJIUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMM MOJUTEX)

®dakynbTeT HHPOpMaIMOHHbIX TexHoJorut, Kapeapa CMAPT-TexHom0TMN
Hucrunnaa: CucTeMbl HCKYCCTBEHHOTO MHTEJUIEKTa B OECIMIIOTHOM pOOOTOTEXHHUKE
HarpaBlieHre noarotoBku 27.04.04. YnpasieHue B TEXHUUECKUX CUCTEMAX
BUJIET Ne 1

1. Knaccudukaiys UHTEUIEKTYyalbHBIX HHPOPMAITMOHHBIX CUCTEM
2. Tloaxoasl K MOCTPOCHHUIO MHTEIUIEKTYaIbHBIX HH()DOPMAITMOHHBIX CHCTEM.

3aB. Kadenapoii /

TuroBbIe BONPOCHI K IK3aMEHY
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NckyccTBeHHBI HHTEIUIEKT. OCHOBHBIE ITOHATHS.

WNuTennexryanbHble HHOOPMALIMOHHBIE CUCTEMBI.

WHTennekTyanbHbli aHaIu3 JaHHBIX U MAIIMHHOE 00yYEHHE.
[TocTaHoBKa 3a/1a4l MAIIUHHOTO OOYYEHHS.

Knaccudukanys nHTEIIEKTyaaIbHBIX HHPOPMAIIMOHHBIX CUCTEM.
Apxutektypa cucrem NN.

[Toaxo/1pl K MOCTPOCHHUIO MHTEIUIEKTYATbHBIX HH()POPMAILIMOHHBIX CHCTEM.

© N O~ WNE

[IpeacraBienuie 3HaHUM C TOMOUIBIO JIOTUKH MPETUKATOB

. [IpencraBienue 3HaHUN ¢ TOMOIIBIO CUCTEM MPOAYKIIHIMA

10 [IpencrapiieHre 3HaHUI C TOMOIIBIO (PPEUMOB.

11.IlpencraBneHre 3HaHUM C IOMOIBIO CEMAaHTUYECKHUX CETEH

12.CRISP-DM — wmexoTpacieBoi cTaHaapT BEACHHUS MPOEKTOB MHTEIJUICKTYATbHOTO
aHaJM3a JTaHHBIX.

13.Metpuku B 3amauae perpeccun: MAE, MSE, MAPE, R2. MeTpuku B 3aaue Kiac-
cudukaiuu: Kpocc-3HTponus, precision, recall, F-mepa, ROC-kpusas, AUC ROC.

14.06yueHue TMHEWMHOTO aaropuTMa OMHApHOM Kiaccuukanuu oOpa3oB C MOMOIIbIO
I'PaJUEeHTHOTO aJIrOpUTMa

15.Peanu3anus aaroputMa METOAa OMOPHBIX BEKTOPOB AJIs 3a7aud OMHAPHOW KJIacCH-
dukanuu

16./lepeBbs pemenuii. Anroputmsl moctpoeHus aepesbes: 1D3, C4.5, CART.

17. buonorudeckue aceKTbl HEPBHOU AeATEIbHOCTH. brosornueckuii HEUPOH.

18. ITlpenobpaboTka maHHBIX. MakcUMU3AIMS YPHTPOIUHU KaK I1eJIb MPeAo0paboTKH.

19.T1peno6pabdoTka nanubix. KogupoBaHre HEUMCIOBBIX TIEPEMEHHBIX.

20.ITpenoOpabotka nmanHbIX. [loHM)KEHHE PAa3MEPHOCTH BXOJIOB METOJIOM TJIaBHBIX
KOMIIOHEHT.

21.CRISP-DM — wmexoTpacieBoli cTaHaapT BEACHHS MPOEKTOB MHTEIUICKTYATbHOTO
aHaJM3a JaHHbBIX.

22.CoBpeMEeHHbBIE apXUTEKTYypbl HEHPOHHBIX CETEH IS PEIICHUs WHKEHEPHBIX 3a7ad
00paboTKN U300paxKeHU M.

23.'enepaTuBHBIE COCTSA3ATEIBHBIE CETH.

24. ABTOKOJTUPOBIIIHKH.

25.Vcnonp3oBanue npeo0yueHHBIX MOJIENIeH Ui pellieHus] MHXXKEHEPHBIX 3a7a4.

[IpuknagHoOW BOIpoC:

1. [Tepuientpon. OO0yueHue ¢ yuurenem: kaaccuduxaims oopasos.

2. ITepuienitpon. O0y4deHHe ¢ yauTeseM: almpOKCUMAIIUs MHOTOMEPHBIX (DYHKITHI
3. Aaroput™M 00paTHOTO pacpoOCTPaHEHUs OIIHOKH.
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4. Tlpobnembl 00ydeHUs: OMMOKa anmpOKCUMAIK; IepeoOydeHne; ommnoKa, CBsI3aHHAS
CO CIIO)KHOCTBIO MOJIEIH.

5. OntumMuzanus pamepa CeTH.

6. ApmanTuBHas ONTUMHU3AIMU aApPXUTEKTYphl ceTH. Bamupanus oOyuenus. Panusis
OCTaHOBKa OOyYEHHSI.

7. lIpopexxuBanue CBsI3EH.

8. Cetu BcTpeuyHOro pacrpoctpanenus. CTpyKTypa CeTH.
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