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1. llesu u 3212494 AU CIUILIHHBI

JlaHHBII Kypc HampaBiieH Ha (POPMHUPOBAHUE Y CTYACHTOB MPEACTABICHUN 0 MEXaHU3MaX
IPOIIeCCOB OMOTpaHCcPopMaIii OMOPECYPCOB U MTPOMBITIUNICHHBIX OTXO/IOB U UX 3HAYCHUS
P PEIICHUHU YKOJOTHUYECKUX MPOOIeM; MPAKTUYECKUX HABBIKOB UCIIOIb30BAHUS
MHTEJUIEKTyaJIbHBIX CUCTEM C IIEJIbI0 PEryJIUPOBaHUS MPOIECCOB HAPABICHHOMN
Oouotpanchopmaluy pecypcoB B yCIOBUSAX arpOdIKOCUCTEM U MHIYCTPHUATBHBIX
npeanpusaTUi. 3aa4u Kypca 3aKI04aloTCs: - B U3yYEeHUU 3aKOHOMEPHOCTEHN POTEeKaHus
poiieccoB OnoTpaHchopMaIlii, UX 3HAYECHUSI TIPU PEIISHUH SKOJIOTUUECKUX TTPoOiIeM;
METOJI0B OMOTpaHCchHOpMaIIUU C YYETOM CBOMCTB OOBEKTOB; - B OCBOCHUU COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUM, CTICIIMATU3UPOBAHHBIX MTPOTPaMM JJIs PEIICHUS 3a/1a4 B
chepe 6uorpanchopmainy; - B GOpMUPOBAHUM MPAKTUYECKUX HABBIKOB TPUMEHEHUS
METOJIOB U HHCTPYMEHTAJIBHBIX CPEACTB UCKYCCTBEHHOTO MHTEIIJIEKTA JIJIs1 U3YUYEHHUS U
yIpaBlIeHUS MpoIieccaMu OnoTpaHchopmaIiy pecypcoB, MOTYUYEHUS TETEBBIX
OMOMPOTYKTOB

Kparkoe cogepxxaHue IuCHUIIIMHBI

JlaHHast qUCIMIUIMHA BKJIIOYAET Cleayronue pasnensl: Beenenue. Llenu u 3agaum Kypcea.
XapakTepuCcTHKa COCTaBa U CBOMCTB 0OBEKTOB OHOTpaHChOpMaIuu. IDKOJIOTO-
OMOTEXHOJOTUYECKHE ACTIEKTHI TPAaHC(HOPMAIINH 3arPS3HSAIONINX BEIIECCTB
OMOJIOTUYECKUMU OpraHu3MaMu. MUKpOOHOIOTHIECKHE MPOIIECCHl i JEpMEHTHBIE
peakuuu B npoueccax ouorpaHc(hopMali BTOPUUHBIX PECYPCOB U OTXOOB.
Hampasnennas nepepabotka OMopecypcoB MUKPOOPIaHU3MaMU U BbIACIICHUE LIEJIEBbIX
OMONpPOIyKTOB. MIHTENIEKTyaIbHbIE CUCTEMBI U METOJIbI IJIs1 YIPABIECHUA MIPOLIECCaMU
ounorpanchopmanmu (cOopa MepBUYHBIX JaHHBIX U UX 00padOTKa, MOCTPOEHUE
MaTeMaTUYeCKUX MOJIeJiel U PEerpeCCUOHHBIX YpPaBHEHUH).

2. Komnerenun odyuyawumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: buoxuMmuuyeckue cBOCTBA OTIEIbHEBIX BUIOB
U [ITaMMOB MHUKPOOPTaHU3MOB, UX
(bepMEeHTaTUBHYIO aKTUBHOCTH TIPH
OroTpancpopmal GMOPECYpPCOB U
MPOMBIIUICHHBIX OTXO/I0B
Ymeer: [Iporaosupoars 3¢ pekTuBHOCTD
[1K-2 Hcnonb30BaTh MUKPOOHOIIOTHIECKHIE METOIBI [OHOTpaHC(OPMALINU, MOJEIINPOBATh POIIECCHI U
paboThI ¢ KyIbTYpaMU MUKPOOPTaHU3MOB napaMeTpbl ¢ IPUMEHEHUEM METO/I0B
MCKYyCCTBEHHOT'O MHTEJUIEKTa
lMeeT NpakTUYECKHU ONBIT: yIpPaBICHUS
MUKPOOHOJIOTUICCKON TpaHCHopMaIiei
O6uopecypcos. [IpumeHeHns MeTo10B
MCKYCCTBEHHOI'O MHTEJUIEKTA JJIsl MOHUTOPHUHTA
HarpaBJIeHHON OHoTpaHchopmanuu GHOPECypCcoB

3HaeT: 3aKOHOMEPHOCTH MPOTEKAHUS TPOIIECCOB
OnoTpaHcpopMaIK UX 3HAYCHHUE TP PEIICHUN
HKOJIOTMYECKUX TIPOOIeM; METOIBI
OroTpaHcHOpMAIHH C YIETOM CBOWCTB OOBEKTOB.

[TIK-5 CniocoGen uccienoBats IpuMEHEHNE
WHTEJJIEKTYalbHBIX CHCTEM JUIS Pa3IHUHbIX
MPEAMETHBIX o0nacTeit




CoBpeMeHHbIE MH()OPMAIIMOHHbBIE TEXHOJIOTHH,
CHeLMaTU3UPOBAHHBIE IPOTPAMMBI, IIPOTPAMMHO-
TEXHUYECKHE TUIaTPOPMBI TS PO ECCHOHATBHBIX
3anaq

Ymeet: [IpuMeHsaTH mporeccsl OnoTpancpopMariu
U1 PELIEHUs YKOJIOTHYECKHX Ipo0IieM U
MOJTYYEHUs 1IeNIEBBIX MPOAYKTOB. Mcrons3oBarh
s3pIK Python aiist ananuza u 06paboOTKH TaHHBIX,
MOHUTOPHHTA MIPOIIECCOB OMOTpaHCHOPMAIIH;
(opMHpOBaTh MOCTAHOBKY TEXHUYECKOTO 3aJJaHUs
Ha pa3pabOTKy MCKYCCTBEHHOTO MHTEIIEKTA IS
KOHKPETHBIX LIeJIei

Meet npaktrudeckuil onsIT: [IpuMeHeHnss METON0B
U MHCTPYMEHTAJIbHBIX CPE/ICTB UCKYCCTBEHHOIO
MHTEJUICKTA JIJISl U3YUEHUS U yTIPaBICHUS
npoiieccaMu 6uotpancdopmanuu; GopMupOBaHH
[pa3MEUYEHHBIX JAHHBIX JUIS PEIICHHS
npodeccroHaNbHBIX 3a/1a9

ITK-10 CriocoGeH amantupoBarh U MPUMEHATh
METO/IbI ¥ AJITOPUTMbI MAIIIMHHOTO OOyYEHHUs JIJIst
pEelIeHUs TPUKIAIHBIX 33]1a4 B Pa3INIHBIX
MPEAMETHBIX 00IaCTSIX

3HaeT: Kiaccel METOAOB M alITOPUTMOB MAIIMHHOTO
o0yueHus

YmeeT: CTaBUTh 33/1a4U U aJalITUPOBATh METOBI 1
QITOPUTMBI MAIIIMHHOTO O0Y4YEeHUS

Nmeet npaktrnueckuil onsIT: [locTaHOBKM 331241 1
aJanTanuu METOJ0B U AJITOPUTMOB MAITUHHOTO

00ydeHHs

3. Mecro aucuuniuubl B ctpykrype OII BO

[TepeueHs MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

CemuHap no NPUMEHEHUIO METO/IOB
MCKYCCTBEHHOTO MHTEJUIEKTA B MPOMBIIIUICHHBIX U
HKOJIOTUYECKUX OMOTEXHOJIOTHSX,

CeHcopHas OlleHKa HOBBIX BUJI0B OMOTPOAYKIIUHU
METO/IaMH UCKYCCTBEHHOTO MHTEIIJIEKTA,
MoJeKyIsIpHOE MOJETUPOBAHUE B OMOTEXHOJIOTHSIX,
OCHOBBI POrpaMMHUPOBaHUS Ha s3bIKe Python,
VIcKycCTBEHHBIN MHTEIJIEKT U MAITMHHOE 00yUYeHHeE,
[IpombITIUIEHHAs! MUKPOOHMOIIOTHS B SKOJIOTHUECKON
OHMOTEXHOJIOTHH,

VcKycCTBEHHBIE HEUPOHHBIE CETH,
MHTEIeKTyabHbIN aHAIN3 JaHHBIX B
OHOTEXHOJIOTUAX

He npenycMmoTrpensl

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH!

JlucuurimHa

TpeboBanus

MOJ'ICKy.TIHpHOC MOICIUPOBAHUC B OMOTEXHOJOTHIX

3HaeT: MeTobl TOCTAHOBKY 33714, IPOBEACHHS
MaHaJIN3a TECTOBBIX U
HKCIIEPUMEHTAIbHBIXUCIIBITAHUH
[paboTOCIIOCOOHOCTH CUCTEMUCKYCCTBEHHOTO

MHTCIIJICKTA, HpI/IMeHeHI/Ie KOMIIJICKCOB MCTOJ 0B U




WHCTPYMEHTAJIBHBIX CPEJICTB
CHUCTEMHCKYCCTBEHHOTO MHTEJJIEKTa AJIs
MOJIEITUPOBAHUS BOMOTEXHOIOTHSIX. METOI0IOTHIO
U IPOTPaMMHBIECTIPOAYKTHI MOJIEKYJISIPHOTO
MOJIEIIMPOBAHUSIBEILIECTB U IIPOLIECCOB B
MPOMBIIUIEHHBIX UIKOJIOTHUECKUX OMOTEXHOJIOTHSX,
OOBEKTHI U METOBI MOJIEKYISIPHOTOMOIETTUPOBAHUS
B IIPOMBILUIEHHBIX UIKOJIOTHYECKHUX
oroTexHonorusx. CoOBpeMEHHBICTIONXO/BI U
MPOrpaMMHBIE MMPOAYKTHI AJSONTUMHU3ALNN U
MOJIETTUPOBAHUSTIPOU3BOICTBEHHBIX MPOIECCOB
'YmeeT: CTaBUTh 33/1a4U U y4aCTBOBATh
BIPOBEACHUH TECTOBBIX U
PKCIIEPUMEHTAbHBIXUCIIBITAHUN
paboTOCIOCOOHOCTH CUCTEMHUCKYCCTBEHHOTO
WHTEIJIEKTa, AHAJTM3UPOBATHPE3YIbTAaThl U BHOCHUTD
n3MmeHeHus, [lonp30Barbest MeTogamMu
MOJIEKYISIPHOTOMO/IeTUpoBaHus. Pemars
MPUKIAIHBIE 3a/1a41 UPEATU30BBIBATH MPOEKTHI B
001acTH MOJIEKYASIPHOTOMO/IETTUPOBAHUS B
MPOMBIIIIEHHBIX HIKOJIOTHYECKUX OMOTEXHOIOTUSIX,
Vcnionp30BaTh MPOrpaMMHBIE POTYKTHI AJIs
MOJIETTUPOBAHUS Pa3BUTHE OMOTEXHOIOTUUECKUX
Mpo1eccoB B mpupojie imeeT mpakTU4eCKui OMBbIT:
B nocraHoBke 3a/1auy U y4acTHH B MPOBEJCHUU
TECTOBBIX MIKCIIEPUMEHTANIbHBIX UCTIBITAHUIN
[paboOTOCTIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
Ha3HAHUSX, aHAJIN3€E Pe3yJbTaToOB U BHOCEHUU
W3MEHEHM, VMccnenoBaHus BEMECTB U ITPOLIECCOB B
OHOTEXHOJIOTUSAX CHCIIOJIb30BAHUEM MOJIEKYISIPHOTO
MOJIETTUPOBAHMSIHA OCHOBE CHEIIUATN3UPOBAHHBIX
mporpamMm HOMonH(POPMAITMOHHOTO aHau3a, B
chepe MomenTupoBaHUs M ONTUMHU3AIUU
OHOTEXHOIOTUYEKUXX MPOIECCOB C MOMOIIBIO
COBPEMEHHBIX MPOTrpaMM CPEICTB

CeHcopHas OIIeHKa HOBBIX BUJIOB OMONPOTYKIIUN
METOIaMH UCKYCCTBEHHOIO MHTEIIJICKTA

3naer: CoBpeMEHHbBIE
MH(GOPMAITMOHHBIETEXHOJIOTUH U
CHEHAIN3UPOBAHHBIE IPOTPAMMHBICITPOAYKTHI,
MCIIOJIb3yE€MbIE B POMBIIIIEHHBIX HIKOJIOTUYECKUX
OMOTEXHOJIOTUSX Il CEHCOPHOMOIIEHKH HOBBIX
BUJI0B Ononpoaykiuu.[[ppumeHuMoCcTh METOI0B
MCKYCCTBEHHOTOMHTEIUIEKTA JUIs
OMOMH(POPMAITMOHHOTO AHAIU3ATEXHOJIOTHUECKUX
MPOIIECCOB MPOU3BOICTBAONONIPOAYKIIUH,
[TpyHLIUIIBI TOCTPOEHHUS CUCTEMKOMIIBIOTEPHOTO
3pEHUs1, METOMBI U MTOJXO/Ibl KINIAHUPOBAHUIO U
[pean3auy MPOEKTOB MOCO3/IaHUIO0 CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTa HAOCHOBE CKBO3HOM
G poBoil TexHonorun«KommberorepHoe 3peHuey,
MeTo1010THIO yIpaBiIeHUs! OMOTEXHOIOTHUECKUMU
MpOLECCaMU, METO/IbI UXPETYIUPOBAHUS IPU
BapHallMM BXOIHBIXIIAPAMETPOB, BIUSHUE
W3MEHEHUH BXOIHBIXIIAPAMETPOB Ha KOHEUHBIN
MPOAYKT. BO3MOKHOCTUIIPUMEHEHUS METOIOB
MCKYCCTBEHHOT'O MHTEJUIEKTA/IJIsl IPOTHO3UPOBAHUS

CBOIMCTB HOBBIX BHIOB 6I/IOHpO,Z[y'KI_II/II/I, MCTOI[LI,




TEXHOJIOTHMH U MHCTPYMEHTHI U II1aT(opMbl OU3HEC-
aHATUTUKU YMeeT: [[puMeHsITh cucTeMBl
KOMITBIOTEPHOTO3PEHHUSI (BUACOKOHTPOIb
OHOTEXHOIOTUYECKUXIIPOIIECCOB, CEHCOPHAs
OLIeHKa OMOTIPOAYKIUH) AJ1s1(DOPMHUPOBAHUS
cOaTaHCUPOBAHHOTO HA0OPATaHHBIX U UX
00paboTku, Pemars 3axaun mo
BBITIOJIHEHUIOKOJUIEKTUBHOM IPOEKTHOU
ACATCIIBHOCTU JJISICO3JaHUS, MTOACPKKHU U
MCIIOJIb30BaHMs CUCTEMUCKYCCTBEHHOTO UHTEIIJIEKTa
Ha OCHOBE CKBO3HOHIIM(POBOI TEXHOIOTUU
«KomnbroTepHOE 3peHre»Co CTOPOHBI 3aKa3uuKa,
DopMUPOBATH AITOPUTMBI
YIPaBICHUSAOMOTEXHOIOTHYECKUMU TIPOIECCaMu
CHIPUMCHCHUCM MCTO/JI0B
MCKYCCTBEHHOTOMHTEIIEKTa MPU POU3BOJICTBE
HOBBIX BI/IZ[OB6I/IOHpOI[yKI_II/II/I, OCHOBAHHBIX Ha
3HAHHUSAX CO CTOPOHBI 3aKazuuka, [[pumeHsITh
MCTOIbI U UHCTPYMCHTHI aHaJin3a NaHHbIX B
pelieHnu 3a7a4 Npo¢eCcCUOHANBbHOM IeATENbHOCTH
C MCTIOJIb30BAHUEM CHUCTEM OM3HEC- aHATUTHKHI
Nmeet npaktrueckuil onsIT: [Ipumenenus
HCKYCCTBCHHOT'O MHTCIIJICKTA IJId
PEIICHUSATIOCTABIECHHOM 3a71aur, 00paOdOTKH
MMOJTYYCHHBIXIAHHBIX, HHTCPIIPETALIUN JJIA
A(PEKTUBHOTOIIPOU3BOICTBA HOBBIX BUIOB
Omonpoaykuuu, Perenus 3a1ad o BEITIOTHEHHIO
KOJUIEKTUBHOM MPOEKTHONIEATEIBHOCTH TSI
CO37aHusl, OJACPKKE UHUCTIONB30BAHUIO CHCTEM
MCKYCCTBEHHOTOMHTEIIEKTa HA OCHOBE CKBO3HOMU
dpoBoiiTexHonoruu «KomneroTrepHoe 3peHue» co
CTOPOHBI 3aKa3zumKa, Peanuzanuu npoekToB
CO3JaHUA HOBBIX BUJIOB 6HOHpOI[yKI_[I/II/I
CHCMOJb30BAaHUEM CEHCOPHOM
OLCHKUTCXHOJIOTMYCCKUX MPOUCCCOB UX
Mpou3BOACTBA, [[pruMeHeHuss MeTo10B U
WHCTPYMCHTOB aHAJIM3a JAHHBIX B PCIICHUU 3aaa4
npodeccuOHaNIBbHOM 1eATEeIbHOCTH C
WCTIOJIb30BAaHUEM CHCTEM OM3HEC- AaHATTUTUKU

[IpoMbINIIICHHAST MUKPOOHOJIOTHS B SKOJIOTHYECKOH
OHOTEXHOJIOTUHN

3naeT: CriocoObl ynpaBieHus
MUKPOOHOIOTHYECKUMU IPOIECCAMU, YCIOBUS
KyJbTUBHPOBAHMSI MUKPOOPTaHU3MOB U BIMSHUE
OCHOBHBIX (DAaKTOPOB OKpY>KaroIlIel CpeIbl Ha
HarpaBJIeHHbIH OMOCHHTE3, a TAKXKE BB
B3aMMOOTHOIIEHUH MUKPOOPTaHU3MOB.
Mukpo61oIoruueckre MeToIbl paboThI €
MUKpOOpraHu3Mami, /lercTByromiee
3aKoHOAarenbcTBO Pocculickoit denepanuu B
o0mactu 6M00€30MaCHOCTH MPOMBIIIIEHHBIX
IPOM3BOACTB. PernmaMeHTnpoBaHus 3arpsi3HEHUM
OKPY’KaIOIIEeH Cpeabl U IPOMBIIUIEHHON
6rodezonacHocTH, COBpeMEHHOE COCTOSHUE
Hay4HbIX JOCTHXKEHUI B 00JIaCTH MPOMBIIITICHHON
MHUKPOOUOJIOTUH; OTBIT IPUMEHEHHSI MUKPOOHBIX
accolMalui sl peleHHs SKOJIOTUYECKUX 3aad.
HopmaTuBHO-3aKOHOIaTeNbHbBIE TPEOOBaHUS B




o0nacTi 6M00€30MaCHOCTH MPOMBIIIICHHBIX
OouorexHonoruit Ymeet: Mcnonb3oBath
MHUKPOOHOIOTHYECKHE METOIBI PabOTHI €
KyJIbTYpaMU MUKPOOPTaHU3MOB JJIsi
MPOMBIIUIEHHOW MUKpoOuonorun. [IpoBoauts
DKCIIEPUMEHTAJIbHYIO POBEPKY aKTUBHOCTH
MUKPOOPTaHU3MOB B TIPOMBITIIICHHOM
OroTeXHONOTUH, [ [pUMEHATh OCHOBHBIE PUHITUIIBI
CO3JIaHMSI PKOJIOTUYECKH YUCTHIX IPOU3BOACTB,
paIoHaIbLHOTO UCTIOIB30BAHMSI IPUPOIHBIX
[PECYPCOB /I 3aIIUTHI OKPYXKAIOIIEH cpebl 1
KOJIOTUH YeoBeKa, AHAIU3UPOBATh U
WCIIOTB30BaTh 3HAHUS B 0071aCTH OMOTEXHOIOTUN
TSI PEIICHUS CYIECTBYIOIINUX H HOBBIX
HKOJIOTUYECKHX 3a1a4. M nenTuduunposarsb
MUKPOOPTaHU3MBI JIJIS YIIPaBIICHUS
OMOTEXHOJIIOTHYEeCKMMHU Tiporieccamu Mmeer
MPaKTHYECKHUI ONBIT: AJAaNTUPOBATh U IPUMEHSTh
Ha MPAKTHKE HOBBIE MOJXO/AbI B 001aCTH
MHUKPOOHOJIOTUYECKUX METOZOB pabOTHI C
KyJIbTypaMU MUKPOOPTAHU3MOB JIJIsl CO3/IaHUS
cOalaHCHPOBAHHBIX TPUPOJHO-TEXHUUECKUX U
MPOMBIIIUICHHBIX KOMIUIEKCOB, Pa3pabarsiBars u
BHEAPATH DHEPIo- U pecypcochdeperaroiue
TEXHOJIOTHH, O€30TIaCHbIE TPOMBIIIIJICHHBIE U
DKOJIOTHUECKHEe OnoTexHosorun, PazpaboTku
OMOTEXHOJIOTUYECKHX MPOLIECCOB OCHOBAHHBIX HA
MCIIOJIb30BaHUH MUKPOOPTaHU3MOB C COOTIOZICHUEM
HOpM OMO- 1 YK0Oe30macHOCTH. Mcmonbp30BaTh
COBpPEMEHHOE OMOTEXHOJIOTHYECKOE 000PyIOBaHNE
W Hay4HbIE IPUOOPHI

I/IHTCHHGKTyaJIBHBIf/'I aHaJIn3 JaHHBIX B
OHMOTEXHOJIOTHAX

3naeT: CoBpeMEHHOE COCTOSIHHE
HAYYIHBIXIOCTIKEHUH B 00JIACTH
WCTIOJB30BaHUSIMCKYCCTBEHHOTO UHTEIICKTa B
MPOMBIIUICHHBIX UIKOJIOTHYECKUX OMOTEXHOJIOTHSX,
HanpasneHust pa3BUTHS CHCTEM UCKYCCTBEHHOTO
WHTEIICKTA, METOJIBIICKOMITO3UIINN PEIIacMbIX
3a/1a4, TEXHOJIOTUUUHTEIICKTYaIbHOTO aHAIN3a
TaHHBIX, COCTOSSHUEHAYYHBIX JOCTHKCHHUH B
o0macT 00pabOTKUTIONYUYEHHBIX TaHHBIX U HX
OrMOMH(POPMAITMOHHOTOTIPUMEHEHHE CUCTEM
MCKYyCCTBEHHOTO MHTEJUICKTA IS Pa3IUIHOTO
aHaJIn3a B OMOTEXHOJIOTUAX, MeTOIbI ITOCTAHOBKH
3a/1a4, IPOBEACHUS 1 aHAJIN3a TECTOBBIX U
PKCIIEPUMEHTATbHBIXUCTTBITAHNH
paboTOCIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
3HaHUAX YmeeT: PopMUpOBaTh pa3MEUEHHBIE
aHHbBIC AISPEIICHUS 3a]1a4 IPOMBIIIUICHHBIX U
DKOJIOTHYECKUXOMOTEXHOIOT UM, OIIEHUBATh
MPaBUJIbHOCTHIIOTYYEHHOTO MacCHBA TAHHBIX JIJIS
MOJICITHPOBAHUSIONOTEXHOJIOTMYIECKUX MTPOIIECCOB,
[IpUMEHSTh TEXHOJIOTHH UHTEJUIEKTYalTbHOTO
aHaJIM3a SKCIIEPUMEHTATBHBIX TaHHBIX C
MCTIOJIB30BaHUEM CIICIIUATH3UPOBAHHBIXIIPOTPAMM,
TTEKOMITO3UITHIO PelIaeMBbIX 33129 CHCITOJIb30BaHUE

HCKYCCTBCHHOT'O MHTCJIJICKTA, CTaBUTH 3aJa4u U




y4acTBOBATh B MPOBEJECHUU TECTOBBIX U
PKCIIEPUMEHTAIbHBIXUCIIBITAHUN
[PaboOTOCTIOCOOHOCTH CHCTEM, OCHOBAHHBIX Ha
3HaHUSX, aHAJTM3UPOBATh PE3yJAbTaThl U BHOCUTh
n3MeHeHus meet npakrtudeckuii oneiT: B obmactu
BHEAPEHUS aHAJIN3a JAaHHBIX C IPUMEHEHHEM
METOJIOBUCKYCCTBEHHOTO MHTEJUICKTA B
TEXHOJIOTMYECKUHUIPOIIECC MPOMBIIITIECHHBIX U
DKOJIOTHYECKUX OMOTEXHOJIOrNH, B moctaHoBKe
3a/1a4 1mo pa3paboTke Uiu
COBEPILIEHCTBOBAHUIOCOBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH 1 0a31aHHBIX
MPUMEHUTETHHO K TPOMBIIUICHHON OMOTEXHOJIOTHH,
B mocTaHoOBKe 3a/1a4M U y4aCTUH B POBEICHUN
TECTOBBIX MIKCIIEPUMEHTAIBHBIX UCTIBITAHUI
PabOTOCTTIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
Ha3HAHUX, aHAJIM3€ PE3yJIbTaTOB U BHOCEHUU
W3MEHECHUI

CeMI/IHap 110 IPUMCHCHUIO MCTOOOB
HCKYCCTBCHHOI'O MHTCIIJICKTA B IIPOMBIIIJICHHBIX U
YKOJIOTHYECKUX OMOTEXHOIOTHIX

3Haet: /[leiicTBytolee
DKOJIOTMYECKOE3aKOHOAATENBCTBO Poccuiickoin
denepannu, IHCTPYKIIUU, CTAHIAPTHl 1 HOPMaTHUBBI
B 00JTaCTHOXPAHBI OKPY>KAIOIIEH MPUMEHUTENHEHO
KIpodeccruoHaIbHON

nestenbHOCTU. KOHTponupytonume opraisl B
CcOOMI0IeHNUTPEOOBAHUI B TPOMBIIIIICHHOM
0100e30MacHOCTH TPOIIECCOB,
broTeXHOI0THYECKUE TPOIECCHl B TPUPOIE,METOIBI
WX MOJENIUPOBaHUsA. BO3MOXHOCTUIIPUMEHEHUS
METOJIOB MUCKYCCTBEHHOTO WHTEIUICKTAIJIS
MPOTHO3UPOBAHUS OMOTEXHOJIOTHUYECKUXITPOIIECCOB
B IIpupojie, TepMUHOIOTHYECKUH anmapar B 00JacTH
MCKYCCTBEHHOT'O MHTEJUIEKTA U €r0 MPUMEHUMOCTH
B ITPOMBITIUICHHBIX M SKOJIOTHYECKUX
OHOTEXHOIOTUAX. DTHUECKHE ACTIEKThI IPUMEHEHHS
MCKYCCTBEHHOTO MHTEJUICKTA B HAYYHBIX
MCCJIEIOBAHUSIX U MIPEICTABICHUH PE3YJIBTATOB,

D yHKIIHOHATIBHOCTh
COBPEMEHHBIXUHCTPYMEHTAIBHBIX CPEJICTB U
CHUCTEMITPOTPAMMHPOBAHUS B 00JIACTH CO3TaHUS
MOJIENIel UMETOA0B MAIIIMHHOTO O0YYEHHUS;
MPUHITUTIBIIIOCTPOEHUS CUCTEM UCKYCCTBEHHOTO
WHTEJIEKTa,METO/Ibl U MOAXOAbI K MIIAHUPOBAHUIO U
PEAUTN3ALMUITPOEKTOB MO CO3/IAHUIO0 CUCTEM
MCKYCCTBEHHOTOUHTEIIIEKTA, METO/IbI
WHTEJUICKTYaJIbHOTOTUTAHUPOBAHUS SKCTIEPUMEHTOB,
MeTo/bl U CpeACTBa YIPaBIEHUS
MPOCKTAMUCO3/IaHNs, BHEIPEHUS U UCTIOIb30BAHUS
CHUCTEMUCKYCCTBEHHOTO UHTEIJIEKTA CO CTOPOHBI
3aKa3uyrlKac y4eTOM PUCKOB, BOSHUKAIOIINUX BO
BHYTpPEHHEHN UBHEIIHEN cpene, COBpeMEHHbIE
WH()OPMAITMOHHBIETEXHOJIOTUN U
CIIELUAIM3UPOBAHHBIE IPOTPAMMHBICTIPOTYKTHI,
WCITOJIb3yEeMbI€ B TTPOMBITINICHHBIX HIKOJIOTHYECKHUX
ouoTexHonorusx. [[puMeHNMOCTEMETOIOB
HMCKYCCTBEHHOTO MHTEJUICKTA

ILHHGI/IOI/IH(I)OpMaI_II/IOHHOFO aHajJin3a B




MTPOMBIIIICHHBIXH 3KOJIOTHYECKUX OMOTEXHOJIOTUSX.
ITUYEeCKHUEeaceKThl IPUMEHEHHSI HCKYCCTBEHHOTO
WHTEJIEKTaB HAYYHBIX UCCIIEIOBAHUSIX U
MpEACTaBICHUUPE3YNIBTAaTOB YMeeT: Mcnonb3oBaTh
HOpPMAaTUBHO-TIPABOBYIO 0a3y,lIpaBuia, CTAHAAPTHI
MIPU SKOJIOTUYECKOM KOHTPOJIEOMOTEXHOIOTMYECKIX
MPOIECCOB M PEIICHUH 3371auB TTPO(dheCcCHOHAITBHON
chepe B 00acT OXpaHBIOKPYIKAKOIIEH CPEIbI,
MoenupoBaTh IPUPOAONOJOOHBIETEXHOJIOTHH U
MPOLECCHI JJIsl SKOJIOTU3ALIUUTIPOMBIIIIIEHHBIX
Mpou3BOJCTB, [[puMeHATh COBpEMEHHbIE
KOMMYHHUKATUBHbBIE TEXHOJIOTUH JIJISl IPEACTABICHUS
PE3yJIBTaTOB HAyYHOU U IIPAKTUYECKON
NEeSTEIbHOCTH Ha KOHPEPEHLIUAX Pa3InIHOTO
YPOBHSI, & TAKXKE B OTKPBITON MeYaTH HAyYHbIX
n3nanui, [IpuMensTh
COBPEMEHHBIEMHCTPYMEHTAJIbHBIE CPEJICTBA U
CUCTEMBIITPOrPaMMHUPOBAHUS I pa3paboTKu
HOBBIXMETO/IOB U MOJI€JIeH MAaIlTMHHOTO
00y4YEeHUS;pyKOBOIUTH BHITIOJIHEHUEM
KOJUICKTUBHOMIIPOEKTHOM AEATEIIBHOCTH ISt
CO3/IaHUS,TOJICPKKU U HCTIOIb30BAHUSA
CHUCTEMUCKYCCTBEHHOTO UHTEIJIEKTa, [[puMeHaTh
METOZbI M CPEACTBA YIPABICHUANIPOEKTAMU
CO371aHusl, BHEAPECHUS U UCTIOIb30BAHUICUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTa CO CTOPOHBI3aKa3uMKa
C YU4€TOM PUCKOB, BOZHUKAIOUIUX BOBHYTPEHHEU U
BHEIIHEH cpene, [[puMensTh
COBpEMEHHBICHH(DOPMAIIMOHHBIE TEXHOJIOTUH JITIS
00pabOTKUTIONYYeHHBIX JaHHBIX. [IpencTaBnsaTh
PE3yABTaTEIONONH(OPMAIIMOHHOTO aHAIHN3A B
OTKpBITONIIEUaTH, TOTOBUTH BBICTYIUICHUS Ha
KOH(pepeHIUAXpa3TUIHOTO YpoBHs ViMeeT
MPaKTUYECKUH ONbIT: [[puMeHeHusA1eCTBYIOIIIETO
PKOJIOTMYECKOTO 3aKoHOoIarenbcTBaPoccuiickoit
Ddenepalyiv, HOpPMaTUBHO-TPABOBY00A3Y,
CTaHJApPTOB P PEIICHUU 3a/1a4
BripodeccroHabHOM o0nmacT, HaBpikamu
MOJIETTUPOBAHUS
MPUPOIOTIOTOOHBIXOMOTEXHOTOTHIECKHX MTPOIIECCOB
W UX aJlafTallii BIPOMBIIIIEHHOCTH, HaBbIKOB
HAy4YHOH pedH Ha PyCCKOM M MHOCTPAHHBIX SI3bIKAX
1Sl y4aCTHsl B HAyUHBIX MEXKTyHAPOIHBIX
KOH(pepeHIUAX C UCTIOIH30BAHHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJOTHH, PykoBoacTBa
BBIMIOJTHEHUEM KOJUIEKTUBHON
MPOCKTHONAESTEIIbHOCTH VISl CO3/IaHMSI, TTOAIEPKKU
WUCIIOJB30BaHUS CUCTEM
MCKYCCTBEHHOTOMHTEIUICKTa, IPUMEHEHUS
COBPEMEHHBIXUHCTPYMEHTAJIbHBIE CPE/ICTB U
CUCTEMIIPOTPAMMUPOBAHUS JIJIsl pa3pabdOTKH
HOBBIXMETO/IOB U MOJIeJIel MalllMHHOTO 00y4YeHus,
[[puMeHeHMsI METOAOB U CPEACTB yIPaBICHUS
MPOEKTaMU CO3/IaHUS,BHEJPEHUS U UCTIOIb30BAHUS
CHUCTEMUCKYCCTBEHHOTO UHTEIIIEKTA CO CTOPOHBI
3aKa34uMKac y4eTOM PHCKOB, BO3HUKAIOUINX BO




BHYTpPEHHEH UBHEUIHEN cpene, HaBbikamu oOyueHHs
MCKYyCCTBEHHOTO MHTEJUIEKTa
COIIACHOTIOCTABJIEHHOM 3a]1auy, AaHAJIU30M,
00001IeHIEM HUHTEPIPETAIMEH MOTyYEeHHBIX
AKCIIEPUMEHTAJIbHBIXIAHHBIX B IPOMBIIIUIEHHBIX U
KOJIOTUYECKUXOMOTEXHOIOTUSIX

VIcKycCTBEHHBIN MHTEIUIEKT U MAIIMHHOE 00y4YeHHe

3naeT: MeToabl U UHCTPYMEHTAIbHbBIE
CPEICTBACUCTEM UCKYCCTBEHHOTO MHTEIJIEKTA,
KPUTEPUU UXBBIOOPA U METOJbl KOMILJIEKCUPOBaHUS
B PaMKaXIPUMEHEHHSI UHTErPUPOBAaHHBIX
rUOPUIHBIXUHTEUIEKTYaIbHBIX CUCTEM Pa3IN4YHOTO
Ha3zHaueHus, Kinaccsl METOOB U aITOPUTMOB
MaIIMHHOTO 00ydeHus YmeeT: BeiOupars u
KOMIIJIEKCHO TPUMEHATHMETO/IBI U
WHCTPYMEHTAJIbHBIE CPE/ICTBA
CHUCTEMHCKYCCTBEHHOTO MHTEJIEKTA, KpPUTEPUHU UX
BbIOOpa, CTaBUTH 3a]1auu U alaiTUPOBATh METO/IbI U
QITOPUTMBI MalIMHHOTO 00yueHus Mmeer
MPaKTHYECKUH onbIT: POPMUPOBAHUS 00yHAIOIINX
HaOOpOB TaHHBIX B 00JaCTH
pereHuAnpopecCUOHaIbHBIX 3a7ay JIIs
CHUCTEMHCKYCCTBEHHOI'O NHTEIIEKTa, [locTanoBKM
3a/1aud U a/lalTalliid METO/IOB U allTOPUTMOB
MaIIMHHOTO 00yYeHUs

OCHOBBI TpOrpaMMHUpOBaHUs Ha s3bike Python

3unaet: OcHOBHBIE OMONMHMOTEKH si3biKa Python mms
aHaJIu3a U 00pabOTKU JaHHBIX, MeTOA0I0THYECKIE
MOJIXO/IbI K BHIOOPY UIIPUMEHEHHUIO0 METOJIOB
00paboTKU UpacpOCTPaHEHUs 3HAHUHN C TTOMOIIIBIO
C TIOMOIIBIOACTYKITUU, UHIYKIIUN U a0TyKIIUH,
COTJIACOBAHMSIDIKCIIEPTHHIX OIEHOK U HEYETKOTO
BBIBOZIA, METOMOIOTHIO W TIPUHIIMUITHI
[PYKOBOJICTBAPOEKTAMU 110 CO3/ITaHUIO0, TTO/IIEPIKKE
WUCTIOJB30BAaHUIO KOMIUIEKCHBIX CUCTEM Ha
OCHOBEAHAJIUTUKH OOJIBIIIUX JTAHHBIX CO
CTOpOHBI3aKa3uuKka; cCueuduKy cdep u orpacie,
TUISTKOTOPBIX Peaiu3yeTCs MPOEKT 10
AQHATMTHUKEOOTBIINX JaHHBIX YMeeT: OCylIecTBIATh
npenoopadboTKy HAaOOPOB NAHHBIX JIJISi CUCTEM
HCKYyCCTBEHHOTO MHTEJUIEKTa, [[puMeHsITh MeTOoIbI
00paboTKH UpACTIPOCTPAHEHUS 3HAHUHN B CUCTEMAX,
OCHOBaHHBIXHA 3HAHUSX, JUIS PEIICHUS
3aaunpodeccuoHaNbHON AeATeTbHOCTH, Pemarh
3a/1a4ud 10 PYKOBOACTBYKOJUIEKTUBHON MPOEKTHOM
NEesTeTLHOCTRIO JITISICO3aHus, TIOJICPIKKH U
MCTIOJIb30BaHMSIKOMIUIEKCHBIX CHCTEM Ha OCHOBE
QHATMTUKHOOJBIITNX JAHHBIX CO CTOPOHBI
3aKa34MKa; BBIABISTEHEOONbBIINE IO MACIITA0y
MPOSKTHI AHATUTHUKH,KOTOPBIC TTOTCHIIUATBHO MOTYT
MPEICTaBISITBUHTEPEC IS psifia oApa3IeIeHHi /
CITY>KO WM JUTsl OpPTaHU3AIMHU B 11€JIOM; BBISIBIISTH
001acTu AeMTOBOUIESTEILHOCTH, KOTOPHIE
MOTCHIIMAIHHO MOTYTIIOJIYYUTh OTAa4y OT
aHanuTUkH MMeeT mpakTuyeckuii onbIT: PaboThl B
cpene nporpammupoBanust Python, [Tlpumenenus
METOA0BOOPAOOTKU U paCIIpOCTPAHEHUS 3HAHUI B

CUCTCMAX,0CHOBAHHBIX HAa 3HAHUAX, JJId PCIICHU




3aadrpodeccuoHaIbHON ACSITENFHOCTH, PermacHust
3a/1a4 MOPYKOBOJICTBY KOJUIEKTUBHOMN
HpOGKTHOfI[[GSITGJILHOCTBIO JJI1 CO3daHUA,
MOJIIEPIKKE MMCTIOIB30BAHUIO KOMIIJIEKCHBIX CHCTEM
Ha OCHOBCAHAJIMTHUKU 60JIBI_HI/IX JaHHBIX CO
CTOPOHBI3aKa3unKa

VIcKyccTBEHHBIE HEUPOHHBIE CETH

3naet: [IpyHIMIBI TOCTpOEHUS
CHUCTEMKOMIIBIOTEPHOTO 3PEHNUS, METOMBI U ITOIXO/IbI
KIUTAHUPOBAHUIO U PEATU3ALNN ITPOEKTOB
[IOCO3JaHUI0 CUCTEM UCKYCCTBEHHOIO MHTEIIEKTA
HAOCHOBE CKBO3HOM (P POBOM
cyorexnonorun«KommnsrorepHoe 3penuey, Moaenu
VMCKYCCTBEHHBIX HEHPOHHBIX CETEN,0CHOBHBIE
MOAXO/IbI peleHHst PO eCcCUOHANTbHBIX3a1a4 Ha
0a3e UCKYCCTBEHHBIX HEHPOHHBIX ceTel, [IpuHIumbI
[IOCTPOCHUS CUCTEM KOMIIBIOTEPHOTO 3pEHH,
METOJIbI ¥ IIOAXO/bI K TUIAHUPOBAHUIO U pEaIu3aiu
[IPOEKTOB 10 CO3JaHUIO0 CUCTEM UCKYCCTBEHHOIO
WHTEJIJIEKTa Ha OCHOBE CKBO3HOM LndpoBoi
cyorexnonorun «KomnbrorepHoe 3peHue» YMmeer:
PerraTe 3a/1a4M 110 BBINOJIHEHUIOKOJUIEKTUBHON
MIPOEKTHOM JIEATENBHOCTU AJIACO3AAHNS, TOJACPKKU
W UCIIOJIB30BAHUS CUCTEMUCKYCCTBEHHOIO
MHTEJUIEKTa Ha OCHOBE CKBO3HOUIM(POBOIt
cyoTexHonoruu «KomnbrorepHoe3peHue» co
CTOPOHBI 3aKa3unka, OCyIIeCTBIATh HACTPONKY
napaMeTpoB HOOyUYEeHHE UCKYCCTBEHHBIX
HENPOHHBIX CETEN UIApEIICHUS 3a/1a4 B
npodeccronanpHOM obnactu, Permars 3agauun 1o
BBITIOJTHEHUIOKOJJIEKTUBHOM NPOEKTHON
IEATEITBHOCTH JJICO3/1aHHUs, TONJIEPKKU U
MCII0JIb30BaHUs CHCTEMUCKYCCTBEHHOTO UHTEIJIEKTA
Ha OCHOBE CKBOZHOMIM(PPOBOI CyOTEXHOIOTUN
«KomnbroTepHOE3pEHNE» CO CTOPOHBI 3aKa3unKa
NmMeeT mpakTrdeckuil onbIT: Pemenus 3a1aq no
BBITIOJTHEHUIO KOJIJIEKTUBHOM
[IPOEKTHOMIEATEIIBHOCTH JUIsl CO3/IaHMS, TOAJIEPIKKE
WUCIIOJIB30BAHUIO CUCTEM
VMCKYCCTBEHHOTOMHTEJUIEKTa HA OCHOBE CKBO3HOM
uQpoBoiiTexHonoruu « KomnsroTrepHoe 3peHue co
CTOpOHBI3aKa3uuka, Pemenns npodeccuoHanbHbBIX
3a/1a4 ¢ UCTIOJIb30BAHMEMHUCKYCCTBEHHBIX
HEHPOHHBIX CeTeH, Perenns 3a1a4d 1o BeINOJIHEHUIO
KOJUIEKTMBHOMN IIPOEKTHOM NEATENBHOCTH IS
CO37aHus, OJAECPIKKE U UCIIOJIB30BAHUIO CHCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA HA OCHOBE CKBO3HOU
G poBoil TexHoioruu «KoMmeiorepHoe 3peHue»

CO CTOPOHBI 3aKa34YnNKa

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUILUIUHBI cOCTaBIseT 4 3.€., 144 4., 58,5 4. KOHTaKTHOM

paboThl




Pacnpenenenue
Bcero 110 CEMEeCTpaM B Hyacax
Bun yue6Hoit paboThl
4acoB Homep cemectpa
4
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMUsA: 48 48
Jlexumu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 24 24
Camocmosmenvuas paboma (CPC) 85,5 85,5
N3yuenune yueOHOI uTEepaTyphl, padoTa ¢ MaTeHTHOU 75 25
nH(popMaIel 1 HOpMaTUBHON JOKyMEHTaIeH
ITonroroBka K TECTOBOMY KOHTPOJIIO 3HAHUMU, DK3aMEHY 25 25
®opMHpOBaHNE KOMILUIEKCHOTO HAYYHOTI'O OTYETA, CONNIACHO 355 355
[IPOEKTY, BBIAAHHOMY MHAYCTPHAJIbHBIM TAPTHEPOM ’
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMIITIMHBI

O0BeM ayIUTOPHBIX

No 3aHATHI 110 BUIIaM B
HaumenoBanue pa3aenoB IUCHUTUITHHBI
pazzaenal yacax

Bcero |JI| I13 | JIP

Beenenue. Llenu u 3a1aum kypca. XapakTepuCTUKa COCTaBa U CBOMCTB

00beKTOB OMOTpaHChopMau 2 2[00

JKOJIOr0-OMOTEXHOJIOTHYECKUE aCTIEKThI TPaHC(HOpMAIIUK OTXOJI0B U
KCEHOOMOTHKOB B OMOJIOTHYECKUX 00BEKTAX OKPYKAIOIICH CPEeIbl

MuKpoOHOIOTHUYECKUE TIPOIIECCH U (DePMEHTHBIE PEAKIIUU B MTPOIIECCax

12 41 0 | 8
O6noTpaHcpopMaIii BTOPHYHBIX PECYPCOB M MPOMBIIIJICHHBIX OTXOJIOB.

Crnioco0bI npeiBapuTeNIbHON 00pabOTKH CTPYKTYpUPOBAaHHBIX
4 |ouopecypcos. [Iporeccsl OnoTpanchopManuu OPraHudeCKuX pecypcoB 12 41 0 8
C 1IE€JIbIO MOJIyYEHUs 11EJIEBBIX KOMIIOHEHTOB

brotpancdopmalisi BTOpHUHBIX PECYPCOB U OTXO/10B
[IPOMBIIIEHHOCTH B OMORHEPIHIO.

[TpruMmeHeHre KOMOMHUPOBAHHBIX ITOIX0/I0B HA OCHOBE MCKYCCTBEHHOTO
6  |MHTEeJJIEeKTa JJIsl MOJIEIMPOBAHMS TapaMeTPOB MPOLIECCOB 6 6| 0 0
ouotpanchopmanuu, pa3paboTka TPACKTOPUH KOHTPOJIS.

5.1. Jlekuum

Koi-
Ne Ne
HanmenoBanue uim KpaTkoe cofep>KaHue JEKIIMOHHOTO 3aHITHS BO
NeKIMUupasaena 4aCOB

Beenenue. llenu u 3amaun kypca. [Tonsitue o 6uorpanchopmanmu. Posb
OMOTEXHOJOTUYECKUX MPOIIECCOB B PEIICHUH IKOJIOTHUYECKUX TTPOOIIeM
1 1  |yTUIM3aluu OTXOOB U 3arpsI3HSIONINX BEIIECTB. XapaKTePUCTHKA CTPYKTYPHI U 2
CBOMCTB, XUMHYECKHUI cOCTaB 00BEKTOB OMOTpaHC(HOPMAIUH, TOTSHITAAT JIJIS
nepepaboTKU B LENIEBbIE TIPOITYKTHI U OMOIHEPTHIO.

JKOJIOr0-0MOTEXHOJIOIMYECKUE aCTIEKThl TPaHC(HOpMALIUU OTXOJ0B U
KCEHOOMOTHKOB B OMOJIOTMUECKUX 00bEKTaX OKpYy:Karolen cpeapl. buonerpanamus




3ArpASHAIOIINX BCIICCTB ITOYBLI U BOI[HOﬁ Cpcabl OHOIOTHYECKUMU OpraHru3MaMHu.

MukpoOrosoruueckue npouecchl U epMEeHTHbIE PeakiK B IpoIeccax
OouoTpanchopmanvy BTOPUUHBIX PECYPCOB U MPOMBIIIEHHBIX OTXO/IOB.
TexHonorust MUKpoOHOH 6uoTpancopmarn. CocTaB MUKPOOPTaHU3MOB U UX
TpaHchopMupyoLias aKTUBHOCTD IIPH NepepadoTKe OpraHNueCcKuX 1
HEOpraHMYEeCKUX OTX0/10B. [ eHHas nHXeHepHs pepMEHTOB U ILITAMMOB
MUKPOOPTaHU3MOB.

CTpyKTypa 1 CBOKCTBA CTPYKTYPUPOBAHHBIX OuopecypcoB. [Iporeccs
OnoTpaHcpopMaIK PHU MPOU3BOJCTBE MUILEBBIX 100aBOK U (hepMEHTHBIX
npenaparoB OcoO0eHHOCTH OMOKOHBEPCUU MPU NOTYUYEHUH YI0OpEHH, OETKOBBIX
KOMIIOHEHTOB M KOPMOB JIJIS )KUBOTHBIX.

buoTrpancopmanys BTOPHYHBIX TIPOAYKTOB M OTXO/IOB ITPOMBIIIUIEHHOCTH B
onosnepruto. CoBpeMEeHHBIE TIOAXO/IBI K aHA3POOHOH (epMEHTALMN OPTaHUYECKUX
cyOCTpaToB [UIs TOJTydeHus: Ouorasa. DTarsl MPOU3BOJCTBA, YIIPABICHUE
OMOTEXHOJIIOTHYECKUMH TPOIIECCAMU METOJJAMH MCKYCCTBEHHOTO MHTEIJUICKTA.

[TpruMmeHeHre KOMOMHUPOBAHHBIX ITOIX0/I0B HA OCHOBE MCKYCCTBEHHOTO
uHTeiekTa (MHC u reHeTHdeckre anropuTMBbl) JUTsl MOJSTHMPOBAHUS ITapaMeTPOB
mporeccoB OuoTpanchopmanuu. MHOTOKpUTEpUATHHBIE METOIBI IPUHSATHUS
pEIIeHnH A1l ONTUMHU3AIUU TPOLECCOB.

DopmupoBaHUE pa3MEUEHHBIX JaHHBIX B 00JacTH OMOTpaHCchOpMaIIIH.
Pa3pa®oTka TpaeKTOpUH KOHTPOJIS (hepMEHTAIMU C UCIIOIb30BAHUEM
MCKYCCTBEHHOT'O MHTEJUIEKTA.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He mpenycmoTtpenbt

5.3. JIaGopaTtopHbie padoThI

No

SaHATUS]

Ne

pas3zienal

HanmeHnoBaHue nin KpaTKoe Cofiep:KaHue J1abopaTOpHOI paboThI

Kon-
BO
4acoB

AHaJIM3 TeHETUYECKON HHPOPMAIIMM MUKPOOHBIX COOOIIECTB SKOCUCTEM C
HCIIOJTb30BAaHUEM HHCTPYMEHTOB METareHOMUKN U OMOMH(OPMATHKH.
[IporpaMMHO-TeXHIUECKHE TIATPOPMBI JJIsi CEKBEHUPOBAHUS Y TCHOMHBIE
OHUOINOTEKH.

Co3manue v UCCIIeIOBAHUE MOJICIICH KYJIbTHBUPOBAHHS MUKPOOPTaHU3MOB Ha
OpraHuyYecKux cyOcTpartax. YIpaBieHHE apaMeTpaMu KyJIbTHBUPOBAHHUSI
MHUKPOOPTaHN3MOB Ha OCHOBC JJUHAMUKH PC3YJIbTATUBHBIX JAHHBIX.
Vcnionp3oBanue s3bika Python 1y1st 00paboTKH JaHHBIX TPOIIECCOB
onoTpanchopmaIuy.

Texnonorus momyuenus GpepmeHToB. [IpenaparnBHOE BBIJICICHHE U OYHCTKA
(dbepMeHTOB. MeToIbl KOJTMYECTBEHHOTO ONpeeieHus (PepMEHTOB U UX
AKTUBHOCTH

AHanu3 3¢ (eKTUBHOCTH METOJIOB NIPEABAPUTEIHHON 00pabOTKH
CTPYKTYPHUPOBAaHHBIX OMOPECYpPCOB TSl MOCIEAYoIIei OnoTpaHchopmariim.
MeTopl OMOKOHBEPCUH OPTraHUYECKUX PECYPCOB C LEIIbIO MOTYUYeHUs yIoOpeHni
Y IICHHBIX KOMITOHEHTOB JJIs TUTOJJOPOJINST TIOYBHI

M3yuenune 3TanoB MUKPOOHOIOTHIECKON KOMITJIEKCHOM OMOTpaHChOopMaIiy st
MOTyYEHUs TUIIEBHIX J0OABOK, OEIKOBBIX MPOAYKTOB i KOPMOB JJIsl )KUBOTHBIX.
Hcnonp3oBanue si3pika Python u MogenupoBanust 1151 MpOTHO3UPOBAHUS

7 (HEKTUBHOCTHU MOTYUYESHHS LIETIEBBIX KOMITOHEHTOB

[IpMeHeHne NCKYCCTBEHHBIX HEHPOHHBIX CETEH JIJIsl TECTUPOBAHUS MTapaMETPOB
CTaJui MPOU3BOACTBA OMOMETaHa METO/IOM aHa3POOHOI0 PACIIEIICHHUS.




[IporHo3upoBanue 3(h(HEeKTHBHOCTH TPOU3BOICTBA OHOTa3a B 3aBUCUMOCTH OT
nmapaMeTpoB ¢epMeHTaIy ¢ ToMOoIsI0 MeTo1oB ANN-GA.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

ITonsun CPC

Crircoxk ureparypsl (C yKa3aHUEM pa3/eioB,
I71aB, CTPaHUIT) / CChIJIKA HA PECYpC

CemecTp

Koi-
BO
JacoB

3yuenue yuebHoIl mureparypsl, paboTa ¢
MMaTeHTHON MH(OpMaLueld 1 HOPMAaTUBHOM
JTOKyMEHTalen

1. An6opos P.A., 3axaposa E.B., Konuesas
C.M. PazButue ynpasieHus: OMOIOTHICCKIMHU
AKTUBAMH M y4eTa Pe3yIbTaTOB UX
OuoTpaHc(opmaIuu B CEITLCKOM XO3SHCTBE.
I>xeBcKas rocylapCTBEHHAS
CeIbCKOXO3sAMcTBeHHAs akageMus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmeptaslii, Y. A. MIckyccTBEHHBIN
UHTEJUIEKT: yueOHoe mocobue / MLA.
beccmeprtasrii. — Cankrt-IlerepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 31eKTpOHHBIN
// JlaHb: 2IIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
[lIumoga 10.C., lemunenko H.IO.
MojenupoBaHue OHOTEXHOIOTUIECKUX
npoiieccoB: YueOHoe nmocobue. Cubupckuit
roCyIapCTBEHHBIN YHUBEPCUTET HAYKHU U
TEXHOJIOTUI UMeHHU akageMuka M. @.
Pemernéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92

25

[ToaroToBKa K TECTOBOMY KOHTPOJTIO
3HaHU, 9K3aMEHY

1. An6opos P.A., 3axaposa E.B., Konuesas
C.M. Pa3Butue ynpasieHus OMOTOTHYECKUMU
AKTUBAaMU U y4eTa pe3ybTaToB UX
OuoTpaHcHOpPMaLIUH B CEIBCKOM XO3SHCTBE.
I>xeBckasi TocylapCTBEHHAS
cenbCcKoxo3saicTBeHHas akagemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmepthsii, 1. A. MckyccTBEHHBIN
MHTEJJIEKT: yueOHoe nocobue / N.A.
beccmepthbiit. — Cankt-IletepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 2neKTpOHHBIN
// JlaHb: 2JEKTPOHHO-OMOINOTEUHAsI CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
Epémenxo O.H., Hcaesa E.B., [Touexytos 1.C.
TexHon0rus MOATOTOBKU PaCTUTENIBHOTO
CBIPbsI U1 OMOKOHBEpcUU: Y4yeOHoe mocodue.
Cubupckuii rocy1apcTBEHHbIN YHUBEPCUTET
HayK{ U TEXHOJIOTUW UMEHU akagemuka M. @.
PemeTrnéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
[mmosa 10.C., lemuaenko H.IO.
MonenrpoBaHue OMOTEXHOIOTMYECKUX
rporeccoB: YueOHoe nocodue. Cubupckuii
rOCyAapCTBEHHBI YHUBEPCUTET HAYKHU U
TEXHOJIOTUII UMeHHU akageMuka M. @.

Pemeraéna, 2018. — 96 c.

25




https://e.lanbook.com/reader/book/147480/#92

1. An6opos P.A., 3axapoa E.B., Konuesas
C.M. PazButue ynpasieHus: OMOTOTHICCKIMHU
AKTHUBAMHU U y4eTa pe3yJabTaToB UX
OroTpaHcpopMaluU B CEIBCKOM XO3SICTBE.
xeBckasi rocylapCTBEHHAS
CEeIbCKOXO3sAMcTBeHHAs akagemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmeprasiid, . A. MckyccTBEHHBII
UHTEJUIEKT: ydeOHoe mocobue / MLA.
beccmepthbiit. — Cankr-IletepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 31€KTpOHHBIN
// JlaHb: 27IEKTPOHHO-OMOINOTEYHAsI CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
Epémenko O.H., Ucaesa E.B., [Touexytos U.C.
TexHOMOrus MOATOTOBKH PACTUTEIBHOTO
CBIpBS JJ1s1 OMOKOHBEpcUU: YueGHoe nocodue.
Cubupckuii rocynapcTBeHHbI YHUBEPCUTET
HayKU M TEXHOJIOTMI MMEHH akajemuka M. O.
Pemernéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
IlenbkoBa, T.I. Moaenu u MeTOIbI
MCKYCCTBEHHOTO MHTEIJICKTA: yaeOHOe
nocooue / T. I. [lenskoBa, FO. B. Balinmireiis.
— Kpacrosipck: COY, 2019. — 116 c. Teker :
QIIEKTPOHHBIH // JlaHb: AeKTpOHHO-
6ubnmuoreynas cucrema. URL:
https://e.lanbook.com/book/157579 5.
[mmonsa 10.C., lemuaenko H.IO.
MopnenrpoBaHue OMOTEXHOIOTMUECKUX
rporeccoB: YueOHoe nocodue. Cubupckuii
roCy/lapCTBEHHBIH YHUBEPCUTET HAyKH U
TEXHOJIOTHUII UMeHHU akageMuka M. @.
Perernéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92
6. Meena M., Shubham Sh., Paritosh K.,
Pareek N., Vivekanand V. Production of
biofuels from biomass: Predicting the energy
employing artificial intelligence modeling.
Bioresource Technology. Volume 340, 2021.
https://doi.org/10.1016/j.biortech.2021.125642.

dopMHpoBaHHE KOMILIEKCHOTO HAYYHOTO
0TYETa, CONIACHO MPOEKTY, BBIJAHHOMY
WHIYCTPHAIBHBIM TAPTHEPOM

35,5

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB

y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Haszeanue
Ne | Ce- Bun Makc.
KOHTpoJIbHOTO  |Bec [Topsimok HauucIeHus 6IIOB
KM|mecTp| xoHTpoms Oa1
MEpONPUSITHS

YVuu-
THIBA-

eTCs B
[TA




Texymuin
KOHTpPOJIb

KoHTponbHbIH
orpoc

30

[Topsiok nmpoBeneHus

[IpoBOANTCA MMUCHEMEHHBIN OMPOC MO
BOITPOCAaM, OTHOCAIIMMCS K pa3jiesiaM
nucuuIUInHbL. [Ipy noaroroske
KOHTPOJIBHOMY OMPOCY CTYIEHT
MCIIOJIb3YET MaTepHualbl JEKINMN,
1abopaTOPHBIX pabOT U CIIHCOK
[pEKOMEHTyeMOoM uTeparypsl. Beero
[JIAHUPYETCS TPOBECTH JBa
KOHTPOJIbHBIX orpoca. Kaxaplil cTyaeHT
OTBEYAET Ha 2 BOIPOCA IO KAKIOMY
pasneny.

Kpurepuu orieHuBaHusI OTBETA Ha
KOHTPOJIBHBIN OMpOC:

12-15 6amnoB: rpaMOTHO
chopMyIMpOBaHbI UCUEPIHIBAIOIIUE
OTBETHI HA BCE NMOCTABJICHHBIE BOIIPOCHI
8-11 GayIoB: CTYACHT IOJDKEH TTOKA3aTh
BBICOKHAN YPOBEHb 3HAaHUU HA YPOBHE
BOCITPOM3BE/ICHUS U OOBSICHEHUS
nHpOpPMaLUU

4-7 0anioB: OTBETHI HE OTINYAIOTCS
[TyOUHOMN U TOJTHOTOW PACKPBITUS
BOITPOCOB, JIaHBI IPABUIIBHBIE OTBETHI
Ha OOJIBITUHCTBO MOCTABICHHBIX
BOITPOCOB

0-3 Gasia: OTBETHI HE OTIUYAIOTCS
[TyOWHOM M TIOJTHOTOM PacKPBITHS
BOITPOCOB, JIaHbI HEMPABUIIHLHBIE OTBETHI
Ha OOJIBIIMHCTBO MOCTABICHHBIX
BOIIPOCOB

OK3aMCH

bonyc

dopMupoBaHUe
KOMILUIEKCHOTO
Hay4HOTO OTYETa,
CONJIACHO IIPOEKTY,
BBIJJAHHOMY
HHyCTPUAIbHBIM
MIapTHEPOM

40

Bblgaya TEXHUUECKOTO 3a/1aHus Ha
Hay4YHbIH OTYET MPOU3BOAUTCS Ha
TpETbEl HEJEIH Hayala 3aHATHH.
CTyneHT caeT NOsICHUTEIbHYIO
3aMUCKY U rpaduyecKyro 4yacTb
[IPET0/1aBaTENI0 HE MO3HEE CPOKOB,
YKa3aHHBIX B TEXHUYECKOM 3aJJaHUM.
OneHka 3a Hay4YHBIA OTYET
BBICTABJIIETCS HA OCHOBAaHUU
[pe3yabTaTOB MPOBEPKHU, AOKIaTa
CTYJIEHTA Ha 3alllUTe, a TAK)KE OTBETOB
Ha BOMPOCHI

31-40 6annoB: HayYHBIN OTYET
[MOJTHOCTHIO COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHUI0, OTYET UMEET
JIOTUYHOE, MOCTIEI0BaTENIbHOE
M3JI0KEHNE MaTepuaa C
COOTBETCTBYIOLIUMH BBIBOJIAMHU U
000CHOBaHHBIMHU NOJOKeHUsAMHU. [Tpn
3alUTE CTYAEHT MMOKa3bIBaeT NTyOOKOe
3HaHUE BOIPOCOB PAOOTHI, JIETKO
OTBEYAET

Ha TIOCTABJIEHHBIE BOIIPOCHI.

21-30 GamioB: HAyYHBIA OTUET

COOTBCTCTBYCT TCXHUYCCKOMY 3aaHULO,

OK3aMCH|




MMeeT TPaMOTHO U3JI0KEHHBIN
Matepuad, [Ipu 3amure cTyaeHT
MOKa3bIBACT 3HAHUE BOIIPOCOB PabOTHI,
0e3 0CcOOBIX 3aTPyIHEHN OTBEYAET Ha
[MOCTaBJICHHBIE BOTIPOCHI.

11-20 G6aymoB: HAyYHBIN OTYET HE
MOJTHOCTBIO COOTBETCTBYET
TEXHUYECKOMY 3aJJaHHIO, B IPOCKTE
poCMaTpUBAETCS
HEIOCJIEI0BATEIbHOCTD U3JI0KECHUS
Marepuaiia. [Ipu 3amure cTyeHT
MPOSIBIISIET HEYBEPEHHOCTh, MOKA3bIBAET
ciaboe 3HaHue BONPOCOB pabOTHI, HE
BCET/Ia 1aeT UCUEPIBIBAIOIINE
apryMEHTHPOBAaHHbBIE OTBETHI HA
3aJlaHHBIE BOIIPOCHI.

Menee 10 GanioB: Hay4HBI OTYET HE
COOTBETCTBYET TEXHHUUECKOMY 3aJJaHUIO,
[IPOEKT HE OTBEYAET TPEOOBAHMUSM,
M3TI0)KEHHBIM B METOAMYECKHUX
pexomeHanusax kadenpol. [Tpu 3ammre
pabOTHI CTYIEHT 3aTPYIHSIETCS OTBEYATh
Ha MOCTaBJIEHHBIE BOIIPOCHI IO TEME
[POEKTa, IPU OTBETE JOIYCKAET
CYIIIECTBEHHBIC OINOKU

IIpome-
JKyTOYHAas
arTecTanus

IIpoBeneHue
MIPOMEKYTOUHOMN
aTTecTaluu
(9K3aMeH)

40

Ha sx3ameHe npoucxoauT OlleHUBAHUE
yueOHO esITeTbHOCTH 00yaromuxcs
M0 TUCIUTUIMHE Ha OCHOBE MOJIYYSHHBIX
OLICHOK 32 KOHTPOJIbHO-PEUTHUHIOBbBIE
MEPOTIPUSITHS TEKYIIETO KOHTPOJIS 1
[MPOMEKYTOYHOM aTrTecTaliu.
[Iponienypa mpoBeeHUS YK3aMEHa!
YCTHBIN OTBET HA BOIIPOCHI
YK3aMEHAIIMOHHOTO OMJIETa MOCIIE
MoAroTOBKH B TeueHue 20 muH. B
owitere 1o 2 Borpoca. MakcuMasnbHas
OIICHKa 3a Sk3aMeH -40 0aioB.
Kputepuu onieHUBaHUs OTBETA CTYICHTA
[pH C/1a4ye dK3aMEeHa:

40 6aIoB: BBICTABISIETCS CTYACHTY,
€CJIM JIaH TOJIHBIN, pa3BePHYTHII OTBET
Ha IMOCTAaBJICHHBINA BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUH 00
00BEKTE, TIPOSBIISIONIASICS B CBOOOTHOM
OTIEPUPOBAHUY TOHATUSIMHU, YMEHUU
BBIJICIUTH CYIIICCTBEHHBIE U
HECYIIECTBEHHbIE €r0 PU3HAKH,
MPUYNHHO-CJIEICTBEHHBIE CBsi3u. OTBET
dbopMynHupyeTcst B TEPMHUHAX HAYKH,
W3JI0KEH JTUTEPATYPHBIM SI3BIKOM,
TOTUYEH, 0KA3aTeNeH, IEMOHCTPUPYET
ABTOPCKYIO MMO3UITHIO CTY/ICHTA.

30 — 39 6amIoB: BBICTABIACTCS
CTYIEHTY, €CJIU JaH MOJIHbIM,

pa3BEpHYTHII OTBET HA MOCTABJICHHBIH

ODK3aMCH




BOIIPOC, TIOKa3aHa COBOKYITHOCTh
0CO3HAHHBIX 3HAHUH 00 00BEKTE,
T0Ka3aTeIbHO PACKPHITHI OCHOBHBIE
MOJIO’KEHUS TEMBI; B OTBETE
[IPOCIEKUBACTCS YETKasK CTPYKTYpa,
nTorudeckas mocie10BaTeIbHOCTb,
OTpaXkaroIas CylHOCTh PACKPBIBAEMBIX
[MOHATHI, TEOpUil, siBIeHUNA. OTBET
W3II0KEH JTIUTEPATYPHBIM SI3BIKOM B
TepMHHAX HayKUu. MOTyT OBITH
JOITYIIIEHBI HEJIOYETHI B ONIPEICTICHUH
MOHSITUI, UCTIPABIICHHBIE CTY/IEHTOM
CaMOCTOSITENIEHO B IIPOIIECCE OTBETA.

20 — 29 6annoB: BeICTABISETCS
CTYIIEHTY, €CJIH JaH MOJIHBIA, HO
HEJ0CTAaTOYHO MOCIIe0BaTeNbHBIH
OTBET Ha MOCTaBIEHHBIN BOTPOC, HO
[IPY STOM NIOKa3aHO YMEHHE BBIICTUTH
CYIIIECTBEHHBIC U HECYIIICCTBEHHBIC
MpPU3HAKW U IPUIUHHO-CIIECTBEHHbBIE
cBsi3u. OTBET JIOTUYCH U U3TIOKEH B
TepMHHAX HayKUu. MOTyT OBITH
NOMYIIEHBI 2-3 OMIMOKH B ONpeeIIeHUH
OCHOBHBIX MOHSTHHA, KOTOPBIE CTYIEHT
3aTPYIHSAETCS UCTIPABUTH
CaMOCTOSITEJIBHO.

10 — 19 6annoB: BeICTaBIsETCA
CTYJIIEHTY, €CJI1 J]aH HETIOJIHBIM OTBET, HO
HEKOTOpasi OCJIeIOBATEIHBHOCTh
M3JI0KEHUS IPUCYTCTBYET, B LIEJIOM
CTYJIEHTOM pa3dupaeTcs B 00bEKTe,
MMOKa3aHO YMEHHE BBIJCIUTH
CYIIECTBEHHBIC MTPU3HAKU U TPUINHHO-
CJIeICTBEHHBIE CBSA3U, OTBET JIOTUYEH U
W3TI0KEH B TCPMHUHAX HAYKH.

MoryT OBITh AOIYIICHBI OIITMOKH B
OTIpE/IeTICHUN OCHOBHBIX TIOHSTHUH,
KOTOpbIE CTYACHT 3aTPYIHAETCS
HCIIPABUTh CAMOCTOSATEIHHO, HO Ha
JTOTIOJTHUTENIBHBIE BOITPOCHI
[PETIOIaBaTeNsl CTYACHT MBITACTCS
chopmynrpoBaTh 000CHOBAHHBIN OTBET.
1 — 9 6annoB: BBICTABISETCS CTYACHTY,
€CJIM JIaH HeTIONHbIN OTBET,
[IPEICTABIISIIOIIMI COO0M pa3po3HEHHbBIE
3HAHUSA 110 TeMe BOMpoca C OMIMOKaMHU B
onpeneneHusx. [lpucyTcTByior
(bparMeHTapHOCTh, HEIOTUYHOCTD
W3ITOKEHUSL.

[lo MHOrMM MOMEHTaM MPHUCYTCTBYIOT
BBIBOJIbI, KOHKPETU3AIUS U
T0Ka3aTebHOCTD U3JIOKEHUS, HO
JIOTIOJTHUTENBHBIE M YTOYHSFOIIINE
BOIPOCHI MIPETOAaBaTENs HE PUBOAST K
KOPPEKIIUU OTBETA CTYJEHTA HE TOJIHKO
Ha TIOCTaBJICHHBIN BOMPOC, HO M Ha




Npyrue BOMPOCHI IUCIMUIUIAHBI.
0 6amIoB — OTCYTCTBHE OTBETA Ha
BOIIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeaeHus
aTTeCTaluN

Kpurepuu
OLCHHUBAHUA

OK3aMCH

Ha sk3ameHe npoucXoquT OlleHUBaHUE YUEOHOU JAesITeIbHOCTH
00yyarouMxcs Mo AUCIUIIIIMHE Ha OCHOBE MOJIyYE€HHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTUHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJIS U
IIPOMEKYTOYHOM arrectauyu. [Ipy onieHMBaHUN pe3yapTaToB
yueOHOI IesTeTbHOCTH 00yUaroIIerocs Mo AUCHUILINHE
UCIOJIb3yeTCs OaNIbHO-PEUTUHIOBAsE CUCTEMA OLIEHUBAHUS

peiftunra obyyvaroerocs o aucuuruinae 86...100 %. Xopomro:  [[Tonoxenus
BEJIMYMHA PEUTHHTra oOydaromierocs no aucuuruinge 74...85 %.
VYoBIEeTBOPUTENBHHO: BETHUMHA PEUTHHTA 00yUaroerocs mo
nucuurmuae 60...73 %. HeynoBneTBOpUTENbHO: BETUYMHA
perTHHTa 00yJaromerocs 1mo JUCIUIUIHE MeHee 59 %
JomyckaeTcst BBICTABJIEHUE OILICHKH HA OCHOBE TEKYIIET0 peUTHHTa
(aBTOMaTOM).

pe3yabTaToOB yueOHOU AeATeIbHOCTH 00yJaromuxcs (yTBepkaeHa (B coorBeTcTBun
npuka3zoM pextopa ot 24.05.2019 r. Ne 179) Otnuuno: Benuuuna |c mm. 2.5, 2.6

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarer 00ydeHus

[1K-2

3HaeT: buoxumuyeckue CBOWCTBA OT/IENBHBIX BUIOB U IITAMMOB MHUKPOOPTaHU3MOB,
uX (hepMEHTATUBHYIO aKTUBHOCTH TpH OnoTpanchopmarmn 6uopecypcoB u
POMBIIIJICHHBIX OTXOZ0B

[1K-2

YMmeet: [Iporao3uposats 3¢(HEKTUBHOCTH OMOTpaHCPOpMaIIU, MOJICTUPOBATH
MMPOLCCCHI U MapaMETPhI C MPUMCHCHUEM MCTOA0OB UCKYCCTBCHHOT'O MHTCJIJICKTA

[1K-2

lIMeeT NpakTUYeCKH OTBIT: yIpaBIeHUs] MUKPOOHOIOIHYECKOM TpaHchopmMariei
ounopecypco. [IpuMeHeHnsI METO0B HCKYCCTBEHHOTO HHTEIIJIEKTA JIJIT MOHUTOPUHTA
HarpaBJIeHHON OnoTpaHcdopMmalu 6MopecypcoB

+

[1K-5

3HaeT: 3aKOHOMEPHOCTH MPOTEKAHUS POIECCOB OMOTpaHCc(hHOpMaIIMU UX 3HAYCHHE
[P PEIICHNUU YKOJIOTUUECKUX MPOOIIeM; METOIbI OHMOTpaHCHOpPMAITH C YUETOM
cBOICTB 00bekTOB. CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOIOTHH,
CIIeUATTM3UPOBAHHBIE TIPOTPAMMBI, TPOTPAMMHO- TEXHUYECKHE TTATHOPMBI IS
npodeccuoHaNbHBIX 3314

[1K-5

Ymeet: [IpumMensaTs nporeccsl 6noTpaHchopMaIiu sl peHIeHus SKOJIOTHIECKUX
Mpo0IeM U TOJTyueHHsl LIeIEeBhIX TPOAYKTOB. Vcnonp3oBaTh 1361k Python mms
aHayn3a U 00pabOTKU JaHHBIX, MOHUTOPUHTA MPOLIECCOB OHMOTpaHCHOPMALINYL;
(bopMHPOBATH MOCTAHOBKY TEXHUYECKOTO 3aJ]aHUs Ha pa3padOTKy HCKYyCCTBEHHOTO
WHTEJJIEKTA JJ11 KOHKPETHBIX Iiesiel

[1K-5

Mmeet mpakTu4eckuii onbIT: [IpuMeHeH sI METOIOB M MHCTPYMEHTAIBHBIX CPENICTB
HCKYCCTBCHHOT'O MHTCIIJICKTA AJId U3YYCHHUA U YIIPABJIICHHUA IIPOLCCCaMU
ounoTrpanchopmaruu; GOpMUPOBAHUS PA3MEUEHHBIX JAHHBIX ISl peIICHUS
npodeCCHOHAIBHBIX 3a/1a4

[1K-10

3HaeT: Kiacchr MCTOAOB U aJITOPUTMOB MAIITMHHOTO 06y‘-ICHI/IH

[1K-10

Ymeer: CtaBUTH 3ala4y U aJallTUPOBATh MCTOAbI U AJITOPUTMbI MAITKHHOI'O




00yueHus

MNMmeet HpaKTI/I‘-ICCKI/Iﬁ onbIT: IlocTaHOBKY 3aJa4M U afalTalMyd METOJ0B U

[1K-10
aJTOPUTMOB MAIIMHHOTO O0y4YEeHUS

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIITIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:

1.  Kocrenenxkuii, I1. C. MogenupoBaHue napasaieibHbIX CUCTEM 0a3
nauHbIX [Tekcr] yue6. mocobue st maructpanToB u actmpanTos 1. C.
Kocrenenxkuit, JI. b. Coxonunckuit ; FOx.-Ypan. roc. yu-T, Kad. Cucrem.
nporpammupoBanue ; OYpI'Y. - YenaOunck: @otoxynoxuuk, 2012. - 78 c. ui.

2. Umanosna, JI. A. [Tumesas 6uorexunonorus [ Texcr] Kx. 2 [lepepabotka
PaCTUTENILHOTO ChIphsl ydeOHOE mocoOue i By30B Mo creruaibHoctu 240902
"TInmeBas ouorexnonorus" JI. A. UBanosa, JI. K. Boiino, Y. C. BanoBa. - M.:
KonocC, 2008. - 471, [1] c.

0) OononHUmMeENbHASL IUMePamypa:
1.  Coxonunckuii, JI. b. OYpI'Y IlapamnenbHbie cUCTEMBI 0a3 TaHHBIX
[Texct] yueb. mocobue st By3oB mo Hanpasienusm 010400 "Tpuknan.
maremaruka u pusuka" u 010300 "dynmgam. napopmarnka u HHPOPM. TEXHOIOTHH"
JI. b. Cokonunckuii ; FOx.-Ypai. roc. yH-T ; FOYpI'Y. - M.: U3narenscTBO
MockoBckoro ynusepcurera, 2013. - 182 c. uin.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
1.  1.BectHuk FOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: KomnbloTepHble TEXHOIOTUH, YIIPABICHUE, PAAUOIIEKTPOHUKA
2. 2.Bectnuk IOxHO-YpanbCKoro rocy1lapcTBEHHOTO YHUBEPCUTETA.
Cepus [IuieBbie 1 OMOTEXHOIOTUU
3. 3. Bioresource Technology.
4. 4. MPDI. Fermentation.

2) MemoouuecKue yKasaHus 0 Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL: 5
1. METOIMYECKUE YKA3ZAHUA OJI51 CAMOCTOATEJIBHOU
PABOTHI CTYAEHTOB

U3 HUX: yuebHO-Memoouyeckoe obecneuenue camocmosmenbHou pabomel Cmyoenma.
1. METOAMYECKHE YKA3ZAHUA JIJIS1I CAMOCTOATEJIbBHOU
PABOTHI CTYIEHTOB

JJIEKTPOHHAsl Y4eOHO-MeTOANYeCKAs IOKYMEeHTAIl U

HaumenoBanue
No Bun peeypeas | bubnmorpaduyeckoe onrcanue
JTUTEPATyPhI AIEKTPOHHOMN
dbopme
1 |OcHoBHas 2bC An6opos P.A., 3axaposa E.B., Konnierasst C.M. Pa3Butune




MTeparypa N3aTeNIbCTBA yIpaBlIeHUS OMOIOTUYECKUMH aKTUBAMU U Y4eTa Pe3yabTaToOB HX
Jlanb ouoTrpanchopmaluu B ceIbCKOM X03siicTBe. MkeBcKast
roCylapCTBEHHAs CEJIbCKOX03siicTBeHHas akaaemus, 2009. — 161
c. https://e.lanbook.com/book/133953
[[Iumoga 10.C., lemunenko H.FO. MonenupoBanue
OCHOBHAS ObC OMOTEXHOIOTUYECKUX MPOIIECCOB: YUeOHoe mocodue.
2 sreparypa M3aTeNbCTBA CubupckHii roCy1apCTBEHHBIH YHUBEPCUTET HAYKU U TEXHOJIOTHUH
Jlaub nMeHu akageMuka M. @. Pemmetnéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92
ObC beccmepthbiit, Y. A. ickyccTBeHHBII MHTEIIEKT: yueOHOe
3 fI?THeOJ;I;HTzHLHaH W3/1aTelIbCTBA nocobue / I.A. beccmeptasiil. — Cankr-IlerepOypr: HUY
patyp Tans TMO, 2010. — 132 c. https://e.lanbook.com/book/43663
Epémenko O.H., Ucaera E.B., ITouexyTtoB U.C. TexHomnorus
2bC MMOJITOTOBKH PACTUTEIBLHOTO CHIPhS I ONOKOHBEpCHH: YUeOHOE
4 f;;m:;HTZHBHaﬂ M3/1aTebCTBA nocooue. CHOMPCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET HAYKH U
patyp JlaHb TeXHOJOrnk nMeHM akanemuka M. @. Pemernéna, 2018. — 92 c.
https://e.lanbook.com/book/147488
3BC [lenbkoBa, T.I. Monenu 1 MeTObl HCKYCCTBEHHOIO MHTEIIIEKTA:
5 JlonomHUTEIBHAS 3ATeBCTRA yueoHnoe nmocooue / T. I'. [lenbkosa, FO. B. Baiinmreitn. —
TUTEpaTypa Mo Kpacnosipck: COY, 2019. — 116 c.
https://e.lanbook.com/book/157579

IlepedeHpb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

SNk W=

Microsoft-Windows(0eccpouHo)
Microsoft-Office(6eccpouno)

Python Software Foundation-Python (6eccpouHo)
-Python(6eccpouno)
-Paint. NET(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

SNk W=

00O "TapantYpanCepsuc"-I'apant(31.12.2022)

-The Cambridge Cristallographic Data Centre(31.12.2023)
-Crannaptundopm(6eccpoyuHo)

-baza nanneix BUHUTU PAH(Geccpouno)
-Nudpopmanmonnsie pecypebl OI'Y OUIIC(Oeccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

. | Ne
Bun 3aparuit

ayJl.

OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
NpeAyCTaHOBJICHHOE IPOTPaMMHOE 00ecIieueHNe, UCTIONb3YEeMOe ISl pa3IMYHbIX

BUJIOB 3aHATHH

Jlexun

2)
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MynbsTuMenuiiHas yaeOHas ayquTopus MaTepralbHO-TEXHHYECKOE 00eCIIeUeHHE:
1. Ilpoextop — 1 mt. 2. Dkpan — 1 wrt. 3. HoytOyk — 1 mwt. Umymectso: 1. YueOHas
napTa apyxmectHas — 20 mt. 2. YaeOHas mapta yeTbipexmectHas — 10 mr. 3.
Jlocka ¢ pabounmu noBepxHocTsiMu — 1 mT. 4. Cron npenonasarens — 1 mT.

JIaGoparopusie |241
3aHATHUS (2)

YueOHast maboparopusi OMOTEXHOIOTHH U AaHATMTUYECKUX UCCIIEI0OBaHUN
MarepuanbHO-TeXHHUECKOe oOecriedenue: 1. AkBaauctusaTop — 1 mr. 2.
AHanu3aTop MOJIOKa — 2 IIT. 3. Annapar cymuibHbld — 1 mt. 4. Anmapar
YJIBTPa3BYKOBOM MOTpYyKHOU — | mIT. 5. AHanu3arop BIaKHOCTH — | T. 6. Beckr 1
KJacca TOUHOCTH — 1 T, 7. Bechl anekrponHsble aboparopHsie — 1 mt. 8. Becsl 10




15 xr — 1 mt. 9. Bonsnas 6ans — 1 wt. 10. [{uadonockon — 1 mT. 11. M3mepurens
nedopmaruu kiedkoBUHbI — 1 mT. 12. JIByXKaMepHBIH MUKPOIIPOIIECCOPHBII
nonomep — 1 . 13. JlromuHockon — 11T, 14. MuUKpocKon OMHOKYISPHBIA — 2 IIT.
15. Muxpockorn MOHOKYISIpHBIN — 4 iT. 16. [1nuTta snekrpudeckas — 1 mr. 17.
[Tonsipumerp — 2 wit. 18. [lpunrep nazepusiit — 1 wr. 19. Pedpaxromerp — 1 . 20.
pH-metp — 1 mit. 21. Cxanep — 1 mt. 22. Crepunuzarop — 1 mr. 23. Tenedon
craiuoHapHblil — 1 wT. 24. TepMmocTar Bo3aymHeli — 1 wt. 25. doTtokonopumerp —
1 mT. 26. Xonogwibauk — 1 mt. 27. learpudyra — 1 mrt. 28. [lxad BeITsARHON — 1
mt. 29. [lkad cyxoxkaposoit — 1 mt. 30. [lkad cymmunpHbIi 3epHOBOM — 1 1T 31.
[[ITaTuBbl 11 TUTpOoBaHus — 6 T. 32. MonuTop — 3 . 33. KiaBuarypa — 3 mir.
34. Mbiub komnblorepHas — 3 wt. 35. CucreMHsIil 0510k — 3 wT. 36.
KonupoBanenbiii anmapar — 1 mr. UmymectBo: 1. focka mapkepHast — 1 mt. 2.
Konauuumonep — 1 . 3. [Ipucniocobnenue 1ist Cymku nocyast — 2 mr. 4. CTomsl
nabopatopubie — 11 mt. 5. Cton ans o6opynoBanust — 4 mt. 6. CTon mpenogaBarens
— 4 wt. 7. Ctyn npenogasarens — 4 wrt. 8. Cton-moiika — 2 mt. 9. Cton asns
TexHudeckux Hyx 1 — 1 mT. 10. Croiika qs cymku nocyasl — 1 mt. 11. Crolika — 1
mt. 12. Croiika mist onexasl — 2 mT. 13. Ceiid — 2 mT. 14. TabypeT BoicOKuUii — §
mT. 15. Tym6a npuctaBnas — 2 mt. 16. Tym6a c 3epkanom — 1 mT. 17. Yacer — 1 mT.
18. llIka¢ ¢ HarmsgabiMu MaTepuanamu — 2 t. 19. llkad ¢ mabopatopHoit
nocynoi — 3 mT. 20. kad nns qoxkymentos — 2 mt. 21. lkad ams omexasr — 1
mt. 22. [kag-kaproreka — 2 mT.




