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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

VcKycCTBEHHBIE HEUPOHHBIE CETH,

VIcKycCTBEHHBIN MHTEIJIEKT U MALTMHHOE 00yUYeHHeE,
OCHOBBI POrpaMMHUPOBaHUS Ha s3bIKe Python,
CeHcopHas OlleHKa HOBBIX BUJI0B OMOTPOAYKIIUHU
METO/IaMH UCKYCCTBEHHOTO MHTEIIJIEKTA,
[IpompblItITIeHHAss MUKPOOUOJIOTHS B SKOJIOTMYECKOM
OHMOTEXHOJIOTHH,

MHTEIeKTyanbHbIN aHAIN3 JaHHBIX B
OHMOTEXHOJIOTHAX,

MoJeKyIsIpHOE MOJIETUPOBAHUE B OMOTEXHOJIOTHSIX,
CemuHap o NPUMEHEHUIO METO/IOB
MCKYCCTBEHHOTO MHTEJUIEKTA B MPOMBIIIUICHHBIX U
HKOJIOTUYECKUX OMOTEXHOIOTHSIX

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

CeHcopHas OlleHKa HOBBIX BUJIOB OMONPOTYKIIUU
METOaMH UCKYCCTBEHHOIO MHTEIIJICKTA

3naer: [IpyHIMIIBI TOCTPOCHMUS
CUCTEMKOMIIBIOTEPHOTO 3PEHHUS, METO/BI U MOJIXO/IbI
KIJIJAHUPOBAHUIO U peaan3alii POEKTOB
[IOCO3AHUI0 CUCTEM MCKYCCTBEHHOIO UHTEIUIEKTa

HAOCHOBE CKBO3HOM IIM(PPOBOI




TexHoNMorun«KoMmbroTepHOE 3peHHe»,
CoBpeMeHHbIE HHPOPMAIIMOHHBIETEXHOJIOTHH U
CIEeLUATM3UPOBAHHBIE TPOTPAMMHBICTIPOTYKTHI,
MCIIOJIb3yEeMbIE B IPOMBIIIIEHHBIX HIKOJIOTUYECKUX
OMOTEXHOJIOTHUSX JIJISi CCHCOPHOMOIICHKU HOBBIX
BUJI0B Ononpoaykiuu. [[ppumeHIMOCTh METOI0B
MCKYCCTBEHHOTOUHTEIUIEKTA JIst
OMOMH(POPMAITMOHHOTO AHAJIN3ATEXHOJIOTHIECKUX
MPOLIECCOB MPOU3BOJACTBAOMONPOAYKIIMH, MeTobI,
TEXHOJIOTMU U MTHCTPYMEHTHI U T1aT(opMbl OH3HEC-
QHAJTUTUKHU, METOI0JIOTHUIO YTIPABIEHUS
OHOTEXHOIOTUYECKUMHU MTPOLIECCAMU, METO/IbI
UXPEryJIMPOBaHUS TIPHU BapUAIHH
BXOJ/IHBIXIIAPAMETPOB, BIUSHUE U3MEHEHHI
BXOAHBIXIIAPAMETPOB HA KOHEUHBIN MTPOIYKT.
B03MOXXHOCTUIIPUMEHEHUS! METO/IOB
MCKYCCTBEHHOT'O MHTEJUICKTAIsl IPOTHO3UPOBAHUS
CBOMCTB HOBBIX BHJIOB OMOTIPOAYKIIMH YMEET:
Pemrars 3a/1a4u 110 BBINIOJIHEHUIOKOJUIEKTUBHOMN
MPOEKTHOM IeATeNbHOCTH AISCO3AaHUS, TOJACPKKI
1 UCTIOJIb30BAHUS CUCTEMUCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE CKBO3HOUIIM(PPOBOH
TeXHOJOTUU «KOMITbIOTEPHOE 3PEHUENCO CTOPOHBI
3aka3uuka, [[puMeHsTh cucTeMBbl
KOMITBIOTEPHOTO3PEHMS (BUACOKOHTPOIb
OHOTEXHOJIIOTUYECKUXITIPOIIECCOB, CEHCOPHAs
OIIEHKA OMOTIPOIYKINH) JIsI(POPMHUPOBAHHS
cOaTaHCUPOBAHHOTO HA0OPATaHHBIX U UX
00paboTku, [[puMEeHATh METOIBI U MHCTPYMEHTHI
aHaJIM3a JaHHBIX B PEeLICHUH 3a/1a4
npodeccHOHATBHOMN IeITeTbHOCTH C
MCIIOJIb30BaHUEM CUCTEM OM3HEC- aHAJTUTHKH,
DopMUPOBATH ATOPUTMBI
YIPaBICHUSAOMOTEXHOIOTHYECKUMU TIPOIECCaMu
CIIPUMEHEHUEM METOJI0B
MCKYCCTBEHHOTOMHTEIIEKTa MPU POU3BOICTBE
HOBBIX BHJIOBOHOIPOAYKIIMY, OCHOBAaHHBIX HA
3HAHHUSAX CO CTOPOHBI 3aKa3zunka Mmeer
[IPaKTUYECKUH ONBIT: Penenus 3anad 1no
BBITIOJTHEHHIO KOJIJIEKTUBHOM
MPOCKTHONIESTEIIbHOCTH /ISl CO3/IaHMSI, TTOIEPHKKE
WUCIIOJIB30BaHUIO CHCTEM
MCKYCCTBEHHOTOUHTEIIJIEKTAa HA OCHOBE CKBO3HOM
udpoBoiiTexHomoruu «KommnerorepHoe 3peHne» co
CTOpPOHBI 3aKa3urka, [[puMeHeHnst HICKyCCTBEHHOTO
WHTEJIJIEKTA JJIsl PeIEHUSTIOCTaBICHHOM 3a/1auu,
00pabOTKH MOTYYSHHBIX IAHHBIX, HHTEPIPETALUN
1151 9 EKTHBHOTOTPOU3BOCTBA HOBBIX BUIOB
ouonpoxykuuu, [IpuMeHeHns METoI0B 1
WHCTPYMEHTOB aHaJIN3a JAHHBIX B PELICHUH 3a/1a4
npodeccHOHANTBHOMN IeITeTbHOCTH C
MCIIOJIb30BaHUEM CHCTEM OM3HEC- aHAJTUTHKH,
Peannzanuu npoeKTOB CO3/1aHUs HOBBIX BU/IOB
OHONPOAYKIINY CUCTIOIB30BaHHEM CEHCOPHOM
OIICHKUTEXHOJIOTMUECKUX MPOIECCOB UX
MPOU3BO/ICTBA




MOJ'ICKy.H}IpHOC MOICIIUPOBAHNC B OMOTEXHOJOTHIX

3HaeT: MeToabl MOCTAaHOBKH 3a]1a4, IPOBEICHUS
MaHaIu3a TECTOBBIX U
DKCIIEPUMEHTATBHBIXUCTIBITAHUI
PabOTOCTTIOCOOHOCTH CHCTEMHUCKYCCTBEHHOTO
uHTeIIIeKTa, OOBEKTHI U METOJIBI
MOJIEKYJISIPHOTOMO/IETUPOBAHUS B IPOMBIIILIEHHBIX
MIKOJIOTUYECKUX OMOTEXHOIOTUSIX.
CoBpeMeHHBIENIOXO0/IbI U TPOTPaMMHbBIE TPOAYKTHI
TUTSIONI TUMU3AIIN 1
MOJIEITUPOBAHUATIPOU3BOJICTBEHHBIX IPOIIECCOB,
[[prMeHeHre KOMIUIEKCOB METOJIOB 1
WHCTPYMEHTAJIbHBIX CPEICTB
CHUCTEMUCKYCCTBEHHOTO UHTEIIJIEKTA JIJIs
MOJIEITUPOBAHUS BOMOTEXHOJIOTHSIX. METO10I0THIO
U TIPOTPaAaMMHBICTIPOAYKTHI MOJIEKYIISIPHOTO
MOJICITMPOBAHUSIBEILIECTB U MIPOLIECCOB B
MPOMBIIUICHHBIX UIKOJIOTHUECKIX OMOTEXHOIOTHUSIX
'YmeeT: CTaBUTh 33/1a4U U y4aCTBOBATh
BIPOBEACHUH TECTOBBIX U
PKCIIEPUMEHTAIbHBIXUCIIBITAHUN
paboTOCIOCOOHOCTH CUCTEMHUCKYCCTBEHHOTO
WHTEIJIEKTa, AHAJTM3UPOBATHPE3YIbTAaThl U BHOCHUTD
n3MeHeHus, Mcnonb30Barh mporpaMMHbIE
MPOAYKTHI JJIsl MOIETTUPOBAHUS Pa3BUTHE
OMOTEXHOIIOTUYECKUX MPOIIECCOB B MIPHUPOJIE,
[Tonrp30BaThECa MeTOZAMU
MOJIEKYJISIPHOTOMOJIeTupoBanHus. Pemars
MPUKIJIaTHBIE 33]1a4l UPEAN30BbIBATh MPOEKTHI B
001acTH MOJIEKYASIPHOTOMO/ICTTUPOBAHUS B
MIPOMBILUIEHHBIX UIKOJIOTHYECKUX OMOTEXHOIOTUAX
MmeeT npakTudecKuii onbIT: B mocTaHOBKE 3a1a4u
U YYaCTHH B IIPOBEJICHUH TECTOBBIX
MIKCTICPUMEHTATHHBIX UCIIBITAHHIA
PabOTOCTTIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
Ha3HAHUX, aHAJIM3€ Pe3yJIbTaTOB U BHOCEHUU
n3MeHeHul, B chepe monenupoBanus u
ONTUMU3ALNHA OUOTEXHOJIOTHYEKUXX MPOLIECCOB C
MOMOIIIbIO COBPEMEHHBIX ITPOTPAMM CPEJICTB,
MccnenoBaHus BEUIECTB U MPOLIECCOB B
OHOTEXHOJIOTUSAX CHCIIOJIb30BAaHUEM MOJIEKYISIPHOTO
MOJIETUPOBAHUSIHA OCHOBE CHEIIUATN3UPOBAHHBIX
mporpamMm HOMOUH(POPMAITMOHHOTO aHAIN3a

VIcKycCTBEHHBIN MHTEIUIEKT U MAIIMHHOE 00y4YeHHe

3naeT: MeToabl U HHCTPYMEHTAIbHbBIE
CPEJICTBACUCTEM UCKYCCTBEHHOTO MHTEIJIEKTA,
KPUTEPUU UXBBIOOPA U METOJIbl KOMILJIEKCUPOBaHUS
B PaMKaXIPUMEHEHHSI UHTErPUPOBAaHHBIX
rUOPUIHBIXUHTEUIEKTYaIbHBIX CUCTEM Pa3IN4YHOTO
Ha3zHaueHus1, Kinaccsl METOOB U aJITOPUTMOB
MaIIMHHOTO 00ydeHus YmeeT: BeiOupars u
KOMIIJIEKCHO TPUMEHATHMETO/IbI U
WHCTPYMEHTAJIbHBIE CPEICTBA
CHUCTEMHCKYCCTBEHHOTO UHTEJIEKTA, KpPUTEPUHU UX
BbIOOpa, CTaBUTH 3a/1auu U alaiTUPOBATh METO/IbI U
QITOPUTMBI MalIMHHOTO 00yueHus Mmeer
MPaKTHYECKUH onbIT: POpMUPOBAHUS 00YyUAIOIINX

HAaO0OPOB JaHHBIX B 0OJIACTH




pereHunPoPeCCUOHATBLHBIX 3a71a4 JIIs
CHUCTEMHUCKYCCTBEHHOTO MHTEIUIeKTa, [locTaHOBKH
3a1a4U U aalTanuu METOA0B U aJITOPUTMOB
MaITUHHOTO O0y4YeHUs

CemuHap 1Mo MpUMEHEHUIO METO/IOB
MCKYCCTBEHHOTO MHTEJUICKTA B IPOMBITIUICHHBIX H
YKOJIOTUYECKUX OMOTEXHOJIIOTHUAX

3Haet: [leiicTBytolee
DKOJIOTMUECKOE3aKOHOAATENIbCTBO Poccuiickon
Denepaliv, MHCTPYKIIUU, CTAHAAPTHl 1 HOPMaTUBBI
B 00JIACTHOXPAHBI OKPY’KaIOIIeH TPUMEHUTEIBHO
KIpodeccruoHaIbHON

nesitenibHOCTU. KoHTponupyromuye oprassl B
CcOOMIOICHNUTPEOOBAHUI B TPOMBIIIIICHHOM
6100€30acHOCTH MpOoLEeccoB, TepMUHOIOrUYEeCKUi
anmapaT B 00JJaCTH UCKYCCTBEHHOTO MHTEIJIEKTa U
€ro MPUMEHUMOCTH B ITPOMBIIIEHHBIX U
PKOJIOTUYECKUX OMOTEXHOIOTHSIX. DTHUECKUE
ACIIEKTBI IPUMEHEHUS NCKYCCTBEHHOTO UHTEIJIEKTA
B HAy4HBIX UCCIIEIOBAHUSIX U MPEACTABICHUU
pe3ynbraTtoB, COBpEMEHHbIE
MH(GOPMAITMOHHBIETEXHOJIOTUH U
CHEHAIN3UPOBAHHbBIE IPOTPAMMHBIEITPOAYKTHI,
MCIIOJIb3yE€MbIE B POMBIIIJIEHHBIX HIKOJIOTUYECKUX
OouotexHosnorusx. [ lpumMeHMMOCTEMETOI0B
MCKYCCTBEHHOTO MHTEJUIEKTa
UI10MOMH(POPMAITMOHHOTO aHAJIHN3a B
MIPOMBILUIEHHBIXH YKOJIOTHUECKUX OMOTEXHOIOTHSX.
OTUYECKNUEACIIEKThl IPUMEHEHHSI HCKYCCTBEHHOTO
WHTEJIJICKTAaB HAy4YHbIX UCCIIETOBAHUSIX U
[IpEICTaBICHUNPE3YIbTAaTOB, buoTexHOMOrNUECKNE
MPOLIECCHI B IPUPOJIE,METOABI X MOJEIUPOBAHHUS.
B03M0O)XHOCTUIIPUMEHEHUS METO/I0B
MCKYCCTBEHHOI'O MHTEJUIEKTA/IJIsl IPOTHO3UPOBAHUS
OMOTEXHOJIOTHYECKUXIIPOIIECCOB B IPUPO/IE,
MeTozbl ¥ cpeicTBa yIpaBIeHUs
IPOEKTAMHUCO3JaHMsl, BHEAPEHUS U UCTIOIb30BAHMS
CUCTEMHCKYCCTBEHHOTO UHTEJJIEKTa CO CTOPOHBI
3aKa34MKac y4eTOM PUCKOB, BOZHUKAIOIIUX BO
BHYTPEHHEHN UBHEIIHEN cpenie, PyHKINOHAIbHOCTh
COBPEMEHHBIXUHCTPYMEHTAJIBHBIX CPEJICTB U
CUCTEMIIPOTpaMMHUPOBAHUS B 00JIACTH CO3aHUS
MOJIeIel UMETOI0B MAIlIMHHOTO O0y4EHUS;
MPUHLUIBIIOCTPOCHUS CUCTEM HCKYCCTBEHHOTO
WHTEIIJIEKTA,METO/IbI U MTOJXO/IbI K IJIAHUPOBAHUIO U
peaTn3aluUIPOEKTOB 110 CO3/IaHUIO CUCTEM
MCKYCCTBEHHOTOMHTEIIIEKTa, METO/IBI
WHTEJJIEKTYaJIbHOTOIUIAaHUPOBAHMSI SKCIIEPUMEHTOB
YMmeeT: Mcnonbp3o0BaTh HOpPMaTUBHO-TIPABOBYIO
0a3y,lIpaBuiia, CTAaHIAPThI MPU SKOJIOTHYECKOM
KOHTPOJIEOMOTEXHOJIOTHYECKUX TPOLIECCOB
perieHny 3a1a4B MpodecCuoHaNbHOM cdepe B
00JIacTH OXpaHBIOKpYsKatollel cpessl, [[puMeHsTs
COBpEMEHHbIE KOMMYHUKAaTHUBHbIE TEXHOJIOTUU JIJIS
[IPEICTABICHUS PE3YIBTaTOB HAYYHOU U
MPAKTHYECKOM 1eATeIbHOCTH Ha KOH(EPEeHIHIX
pa3JIMYHOIO YPOBHS, a TAK)KE B OTKPHITOM IeYaTH
Hay4YHBIX W31aHui, [I[pumMeHaTh

COBpeMCHHBICI/IH(bOpMaL[I/IOHHLIC TCXHOJIOTUH IJIs




00pabOTKUTIONYYEHHBIX TaHHBIX. [IpeacTaBisiTh
PE3YIBTAaTHIONOMH(GOPMAIIMOHHOTO aHAIN3a B
OTKPBITOIMIIEUaTH, TOTOBUTH BBICTYIUICHHS HA
KOH(pepeHIUAXPa3TUIHOTO YpOoBHs, MoaenupoBaTh
PUPOIOTIOIOOHBIETEXHOJIOT MU U TIPOLIECCHI TS
SKOJIOTM3aLUUATIPOMBIIUIEHHBIX IPOU3BOJCTB,
[IpuMEHATH METOABI U CPECTBA
YIPABICHUANPOECKTAMU CO3AaHMs, BHEAPECHUS U
MCII0JIb30BaHUSCUCTEM HCKYCCTBEHHOTO UHTEIIEKTA
CO CTOPOHBI3AKA3YMKa C yYETOM PUCKOB,
BO3HMKAIOIMX BOBHYTPEHHEW U BHEILIHEH cpefie,
[[puMeHSATh COBPEMEHHBIEMHCTPYMEHTAJIBHBIE
CpEICTBA U CUCTEMBIIIPOTPAMMUPOBAHUS AJIs
pa3pabOTKU HOBBIXMETOJIOB M MOJIEJIel MallTMHHOTO
00yUYEeHUS;pYKOBOIUTH BHITIOJTHEHUEM
KOJUJIEKTUBHOMMPOECKTHOM JEATEIBHOCTH ISl
CO3/1aHHUS,TOJAECPKKU U HCIIOJIb30BAHUS
CHUCTEMHCKYCCTBEHHOI0 MHTeIIekTa imeet
[IPaKTUYECKUH ONBIT: [[puMeHeHusA1eliCTBYIOIIErO
YKOJIOTHYECKOT0 3aKoHomaTenbLcTBaPoccuiickon
denepanyiv, HOpMaTUBHO-IIPABOBY00A3y,
CTaHJApTOB IIPU PELICHUHN 3a/1a4
BIIpodeccHoHaNbHOM 00nacTi, HaBbIKOB Hay4HOI
pEYN Ha PyCCKOM U MHOCTPAHHBIX S3bIKAX JJIS
Y4acTHs B HAYYHBIX MEXIYHAPOIHBIX
KOH(pepeHIUAX C UCTIOIH30BAHHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TeXHOJOTHH, HaBbikamMu
00yuYeHUS UICKYCCTBEHHOTO MHTEIJIEKTa
COIIACHOIIOCTABJIEHHOM 3aJ1auy, AaHAJIU30M,
00001IeHIEM HUHTEPIPETAIMEH MOTyYEeHHBIX
HKCIIEPUMEHTAIbHBIX/IAHHBIX B MPOMBIIIJIEHHBIX U
PKOJIOTHYECKUXOMOTEXHONIOTUsAX, HaBbikaMu
MOJIEITMPOBAHMSI
MPUPOIOIOTOOHBIXOMOTEXHOTOTHIECKHX MTPOIIECCOB
Y WX aJlaliTallud BOIPOMBILIIIEHHOCTH, [[puMeHenus
METOJIOB U CPEJICTB YIIPaBJIECHUS IPOECKTaMU
CO3/1aHNUS,BHEAPEHUS U UCIIOJIb30BAHUS
CHUCTEMHUCKYCCTBEHHOIO MHTEJIJIEKTA CO CTOPOHBI
3aKa34MKac y4eTOM PUCKOB, BOZHUKAIOIIUX BO
BHYTPEHHEN MBHENTHEN cpene, PykoBoacTBa
BBITIOJIHEHUEM KOJUIEKTUBHOM
MIPOEKTHONIESATEIIBHOCTH JIJIsl CO3/IaHMSL, TOAIEPKKH
MHCIIOIb30BaHUS CUCTEM
VMCKYCCTBEHHOIOMHTEJUIEKTa, IPUMEHEHUS
COBPEMEHHBIXUHCTPYMEHTAIbHBIE CPEACTB U
CUCTEMIIPOTpaMMHUPOBAHUS 7S pa3pabOTKU
HOBBIXMETO/IOB ¥ MOJIETICH MallIMHHOTO 00y4YeHUS

I/ICKYCCTBCHHBIC HeﬁPOHHLIC CCTH

3HaeT: Mozenn UCKYyCCTBEHHBIX HEHPOHHBIX
CETEN,0CHOBHBIE TIOJXO/IbI PEIIECHNUS
npodeccHoHaIbHBIX3a/1a4 Ha 0a3e MCKYCCTBEHHBIX
HEHPOHHBIX ceTel, [[puHIMIIBI TOCTPOCHMS
CHUCTEMKOMIIBIOTEPHOTO 3PEHUS, METOBI U MTOAXObI
KIUITAHUPOBAHUIO U PEATU3aLN ITPOEKTOB
[IOCO3JaHUI0 CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA
HAOCHOBE CKBO3HOM IIU(PPOBOIA
cyoTexHonorun«KoMnbroTepHoe 3peHuey,




[ [pUHIKITBI TOCTPOEHUS CUCTEM KOMITBIOTEPHOTO
3pEHHUs, METO/IbI ¥ MOAXO/bI K TUITAHUPOBAHUIO U
[peanu3aly NpOeKTOB M0 CO3aHUI0 CUCTEM
VMCKYCCTBEHHOTO MHTEJUIEKTA HA OCHOBE CKBO3HOU
QpoBoit cydorexHnonorun «KommerorepHoe
3perue» Ymeet: OCylecTBIATh HACTPOUKY
napaMeTpoB HOOYUIECHHE UCKYCCTBEHHBIX
HEUPOHHBIX CETEH NIIApELICHHS 3a/1a4 B
npodeccruoHanbHOM obnacTu, Pemars 3axaun mo
BBIIIOJIHEHUIOKOJUIEKTUBHOM IPOEKTHOM
NeATeTbHOCTH JJISICO3/IaHUs, TTOJIEPKKU U
VCITOJIb30BaHUSI CUCTEMUCKYCCTBEHHOTO NHTEIUIEKTA
Ha OCHOBE CKBO3HOUITU(POBOH CYyOTEXHOIOTHH
«KoMIIbIOTEpHOE3PEHNE» CO CTOPOHBI 3aKA3YUKA,
Pemrars 3a/1a4u 110 BBINIOJIHEHUIOKOJUIEKTUBHOMN
MIPOEKTHOU IE€ATENIbHOCTHU JUISICO3/IaHMS, TOAIEPKKH
Y UCTIOJIb30BAHUS CUCTEMUCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE CKBO3HOUIIM(PPOBOH
cyOTexHonoruu «KoMnbroTepHOE3pEHUE» CO
CTOPOHBI 3aKka3urka MimeeT npakTUYeCKUi OMBIT:
Permenust mpodecCHOHATBHBIX 33139 C
VCITOJIb30BAHUEMUCKYCCTBEHHBIX HEHPOHHBIX CETEM,
Pemienus 3a1a4 1o BBINOTHEHUIO KOJJIEKTUBHOU
MIPOEKTHOMIESTEIIBHOCTH JIIsl CO3/IAHMSI, TOAJIEPIKKE
WUCIIOJIb30BAaHUIO CUCTEM
VMCKYCCTBEHHOTOMHTEJJIEKTa HA OCHOBE CKBO3HOM
dpoBoiiTexHonoruu «KomnbsrorepHoe 3peHue» co
CTOpOHBI3aKa3unKa, Pemenns 3agad no
BBITTOJTHEHUIO KOJJIEKTUBHOW MPOEKTHOM
NEATEITbHOCTH JJISI CO3/IaHUs, TOIEPKKE 1
MCIIOJIb30BAaHUIO CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE CKBO3HOU 1TU(PPpOBOi
TeXHOJOTUU «KOMITbIOTEPHOE 3pEHHE)» CO CTOPOHBI
3aKa3zyuKa

MHTemekTyaabHbIi aHaIN3 JaHHBIX B
OUOTEXHOJIOTUAX

3HaeT: MeToapl MOCTAHOBKY 3aa4, TPOBEACHUS 1
aHaIM3a TECTOBBIX U
PKCIIEPUMEHTATbHBIXUCTTBITAHNI
paboTOCIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
3HaHWSX, HarpaBiieHus pa3BUTHS CUCTEM
HCKYyCCTBEHHOTO HHTEJUICKTA,
METOIBIICKOMITIO3HUIIMH PEIIaeMbIX 3aJ1ad,
TEXHOJIOTMUUHTEIIEKTYallbHOTO aHAIHM3a IaHHBIX,
COCTOSTHUCHAYYHBIX JOCTHKCHHUIA B 00IaCTH
00pabOTKUTIONYYEHHBIX TaHHBIX U HX
OMOMH(POPMAITMOHHOTOTIPUMEHEHUE CHUCTEM
MCKYyCCTBEHHOTO MHTEJUICKTA IS Pa3IUIHOTO
aHaM3a B OnorexHosiorusx, CoBpeMeHHOE
COCTOSTHUE HAyYHBIXJOCTKEHHI B 007IacTH
HCTIOTH30BaHMSMCKYCCTBEHHOTO HHTEIICKTA B
MPOMBIIIUICHHBIX UIKOJIOTHYECKIX OMOTEXHOIOTHUSIX
Ymeer: CTaBUTH 334U M y4aCTBOBAaTh B
MPOBEICHUH TECTOBBIX U
PKCIIEPUMEHTATbHBIXUCTTBITAHNI
paboTOCIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
3HAHUSX, AHAJTM3UPOBATH PE3YJIBTAThl 1 BHOCHTH

N3MCHCHU, HpI/IMCH}ITB TCXHOJIOT N




WHTEJUIEKTYaJIbHOTO aHaIn3a
DKCIIEPUMEHTAJIBHBIXTAHHBIX C UCTIOJIb30BaHUEM
CIELUATM3UPOBAHHBIXIIPOTPAMM, JEKOMITO3HUIIUIO
peIraeMbIX 3a/1a4 CHCIOIb30BaHUE UCKYCCTBEHHOTO
uHTeekTa, opMupoBars pazMedeHHbIEC JTAHHbBIE
TUISIpEIIeHHs 3a7a49 TPOMBIIIICHHBIX U
HKOJIOTHYCCKUXOMOTEXHOJIOT UM, OI[CHUBATh
MPaBUILHOCTHITONYYEHHOTO MacCHBA TAHHBIX IS
MOJIETTUPOBAHUSIOMOTEXHOIOTUYECKUX MPOIIECCOB
NmMeeT nmpakTrueckuil onbIT: B mocraHoBKe 3a1a4u
Y y4aCTUU B MPOBEJACHUU TECTOBBIX
HNIKCIIEPUMEHTAIBHBIX UCTIHITAHUH
[paboOTOCTIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
Ha3HAHUIX, aHAJIM3€ Pe3yJIFTaTOB M BHOCEHUH
n3MeHeHul, B mocraHoBke 3a1a4 1o pa3paboTke
WM COBEPIIEHCTBOBAHUIOCOBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTUH 1 0a3JaHHBIX
MPUMEHUTEIHHO K TIPOMBIIIJIEHHON OMOTEXHOIOTHH,
B o6nacTu BHEIpEHUS aHATHM3a JTaHHBIX C
MPUMEHEHNEM METOIOBUCKYCCTBEHHOTO MHTEIIJICKTA
B TEXHOJOTUYECKUUTIPOLIECC MPOMBIIIIIEHHBIX U
PKOJIOTMYECKUX OMOTEXHOIOTHI

OcHoBBI IporpaMmMupoBaHus Ha s3bike Python

3unaet: OcHoBHBIE OMONMHNOTEKY s13bIKa Python mmns
aHasm3a 1 00pabOTKH JaHHBIX, METOI0IIOTHIO U
MPUHLIUIIBI PYKOBOJCTBAIPOEKTAaMU 10 CO3/1aHUIO,
MOJIEPKKE MUCIIONIB30BAHUIO KOMIIJIEKCHBIX CUCTEM
Ha OCHOBEAHAJIUTHUKHU OOJIbIINX JaHHBIX CO
CTOpOHBI3aKa34yMKa; crelu(uKy cep u oTpaciei,
JUISIKOTOPBIX pPEeAIN3yeTCs MMPOEKT IO
QHAJTUTUKEOOBIINX JAHHBIX, MEeTOI0JI0rHYeCKre
MOJIXO/TbI K BHIOOPY UIIPUMEHEHHUIO METOJIOB
00pabOTKN UPACTIPOCTPAHEHHUSI 3HAHHUI C TIOMOIIIBIO
C TIOMOIBIOACTYKIIUN, UHIYKIIUU U a0TyKIIUH,
COMIACOBAHMSADKCIIEPTHBIX OLICHOK U HEUYETKOTO
BbIBOZa YMeeT: OCyLecTBIATh NpeaoopadoTKy
HaOOpOB JTaHHBIX JJISi CHCTEM HCKYCCTBEHHOTO
WHTEIUIEKTa, Perars 3amaun mo
PYKOBOZACTBYKOJUIEKTUBHOM MPOEKTHOM
NEeSTEIbHOCTHIO JIIACO3IaHUs], MOJACPKKU U
MCII0JIb30BaHUSIKOMIUIEKCHBIX CUCTEM HAa OCHOBE
QHAIUTUKUOOBIINX JAHHBIX CO CTOPOHBI
3aKa3yMKa; BBIBIATEHEOONBIINE IO MacITaly
MPOEKThl AHAJTUTUKHU,KOTOPbIE MOTEHIIUATBHO MOTYT
NpeACTaBIATbUHTEPEC AT psiAa NoApa3AeIeHui /
CITy>k0 WJIM JUI OpraHU3alUy B 11€JI0OM; BBISBIISTD
00JIaCTH JIeIOBOMIEATEIEHOCTH, KOTOpPbIE
MOTEHIIMATbHO MOTYTIIOIYYUTh OTJAYy OT
aHanUTHKH, [IpuMeHsaTh MeTo/IbI 00paboTKH
MpacIpOCTPaHEHUs 3HAHUI B cUCTEMaX,
OCHOBAaHHBIXHA 3HAHUSAX, Ul PEIICHUS
3aadnpodeccruoHaIbHON AesTenbHoCTH MiMmeer
NpakTU4ecKuii onbIT: PaboThl B cpenie
nporpammupoBanus Python, Pemmaenust 3anau
[IOPYKOBOJICTBY KOJUIEKTUBHOM
[IPOEKTHOMIEATENBHOCTBIO I CO3JaHus,

MOAJACPIKKEC MHUCIIO0JIb30BAHNIO KOMIIJICKCHBIX CUCTCM




Ha OCHOBCAHAJIMTHUKHU 60J'IBI_HI/IX JaHHBbIX CO
CTOpOHBI3aKazunKa, [I[pumeHeHns
METOIOBOOPAOOTKH U PACIIPOCTPAaHEHHsI 3HAHUH B
CHCTEMax,0CHOBaHHBIX Ha 3HAHUSX, [UISl PELICHHS
3aadrpodeccuoHaIbHON ACSITENEHOCTH

[IpoMbInIIeHHAass MUKPOOUOJIOTHS B 9KOJIOTHYECKON
OUOTEXHOJIOTHUH

3naeT: COBpeMEHHOE COCTOSIHUE HAayUYHBIX
TOCTHKCHHUI B 00JIACTH MPOMBIIIIICHHOM
MUKPOOHOJIOTHH; OTBIT MPUMEHEHHSI MUKPOOHBIX
ACCOIMAITUH JJIS PEIICHUsT DKOJIOTUYECKUX 3a1ad.
HopMaTtuBHO-3aKk0OHOAAaTEIbHBIE TPEOOBAHHUS B
o0macTu 6M00€30MaCHOCTH MPOMBIIIIEHHBIX
OroTexHONOTUH, JlelicTByoIIee 3aKOHOAATEIHCTBO
Poccuiickoit denepannu B o0actu
0100e30MaCHOCTH MPOMBIIIIEHHBIX TIPOU3BOJICTB.
PernmamMeHTHpOBaHNUS 3arpsA3HEHUIN OKpYKaromen
Cpe.bl ¥ IPOMBIIIIEHHOW 0M00€30MacHOCTH,
Crioco0sI yripaBiaeHUs MUKPOOHOIOTUYECKUMU
MpolieccaMu, YCIIOBUS KYJIIbTUBHPOBAHUS
MUKpPOOPTaHW3MOB U BIIUSHUE OCHOBHBIX (DAaKTOPOB
OKpY>KaroIlel Cpepl Ha HapaBICHHBIH OMOCHHTES,
a TAK)Ke BHJIbI B3aMMOOTHOIIICHUN
MUKPOOPTaHU3MOB. MHUKPOOHOIOTHUECKIE METOIBI
paboTHl C MUKPOOpPTaHU3MaMH YMEET:
AHaJT3UPOBaTh U UCIIONB30BaTh 3HAHMS B 00JIACTH
OMOTEXHOJIOTUH JISl PEIIEHHUS CYIIECTBYIOIINX U
HOBBIX SKOJIOTUYECKUX 3a7a4. UIeHTUPUIIMpPOBaTH
MUKPOOPTAHU3MBI JUTs YIIPABICHUS
OHOTEXHOIOTUYECKUMU TIporieccaMu, [[puMeHsTh
OCHOBHBIE TIPUHIIAITBI CO3AAHUS IKOJIOTHIECKHI
YUCTBIX IPOU3BOJICTB, PAIIMOHATIBEHOTO
WCITOJIb30BAHUS IPUPOIHBIX PECYPCOB JIJISl 3aIIATHI
OKpY Kalolllel Cpe/ibl U IKOJIOTUHU YeJIOBEKa,
Hcrionp30BaTh MUKPOOHOIOTHYECKHE METOIBI
paboTHI C KyTETypaMu MHUKPOOPTaHU3MOB IS
MPOMBILUIEHHOIN MUKpoOuonoruu. [IpoBonuts
PKCIIEPUMEHTAJIBHYIO IPOBEPKY aKTUBHOCTH
MHUKPOOPTaHHU3MOB B TIPOMBIIIIJICHHOMN
OouorexHonoruu MimeeT npakTHYeCKUil OTIBIT:
Pa3paboTku OMOTEXHOIOTHYECKUX TIPOIIECCOB
OCHOBAHHBIX Ha UCIOJIb30BAHUU MUKPOOPTaHU3MOB
¢ coOroIeHreM HOPM OHO- M DKOOE30MTaCHOCTH.
lcronb30BaTh COBPEMEHHOE OMOTEXHOIOTUYECKOE
o0opynoBaHue U HayyHble TprOOopkl, PaspabaTsiBaTh
U BHEJIPSTH DHEPTO- U pecypcocOeperaroriye
TEXHOJIOTUU, OE30TTACHBIE TIPOMBIIIJICHHBIC U
PKOJIOTUYECKHE OMOTEXHOIOTUH, AJTANTUPOBATH U
MPUMEHSTH Ha MTPAKTUKE HOBBIE TIOJIXO/IBI B 00IaCTH
MUKPOOHUOIOTHYECKUX METOJIOB pabOTHI €
KyJIBTypaMUd MUKPOOPTAHU3MOB JIJIsl CO3TaHUs
cOaIaHCHPOBAHHBIX IPUPOJHO-TEXHUIECKUX U

ITPOMBITIIJICHHBIX KOMIIJICKCOB

4. O0bém 1 BUABI YUeOHOI PadOTHI




OO6m1as Tpya10€eMKOCTh TUCIUIUIMHBI cOocTaBiseT 4 3.e., 144 .

, 82,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero 110 CEMECTpaM B yacax
Bun yueGHOM paboTh
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvras paboma (CPC) 61,5 61,5
[ToaroroBka k TECTOBOMY KOHTPOJIIO 3HAHUM, DK3aMEHY 21 21
Nzyuenne yuebHOI nuTeparypsl, paboTa ¢ maTeHTHOM 15 15
nH(popMaIuel 1 HOpMaTUBHOM TOKyMEHTaIUeH
dopMupoBaHHE KOMIUIEKCHOTO HAYYHOTO OTYETa, COTIACHO 55 255
MIPOEKTY, BBIIAHHOMY WHAYCTPHAIBHBIM MTAPTHEPOM ’
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 34,5 34,5
Bux konTposs (3adet, qud.3adueT, IK3aMeH ) - IK3aMeH

5. Conep:kaHue qMCUUIIMHBI

O6beM ayIUTOPHBIX
Ne 3aHATHUH 110 BUJaM B
HanmeHnoBaHue pa3esioB TUCIMILTHHEL
paszznena) qacax
Bcero |JI| II3 | JIP
1 Beenenue. Llenu u 3a1aum kypca. XapakTepucTUKa COCTaBa U CBOKCTB ) 21 o 0
00BEKTOB OMOTpaHchopmaIuu
5 KOJIOTO-OMOTEXHOJIOTMYECKHE aCleKThl TpaHC(HOPMAaIlUU OTXOJI0B U 2 4l ol 4
KCEHOOMOTHKOB B OMOJIOTMYECKUX 00BEKTAaX OKPYKAIOLIEH Cpe/Ibl
3 MukpoOrosoruueckue npouecchl U GepMEeHTHbIE PEaKIMK B IpoLieccax 12 4l ol g
OnoTpaHcOpMaIi BTOPHYHBIX PECYPCOB M MMPOMBIIIIICHHBIX OTXOJIOB.
CriocoObI npeiBapUTeNbHON 00padOTKH CTPYKTYpUPOBAHHBIX
4  |6uopecypcos. IIpoueccsl 6MoTpanchopmManuy OpraHMuECKUX PeCypcoB 12 41 0 | 8
C IIEJIBIO TTOJTyYEHUSI [IEeIEBBIX KOMIIOHEHTOB
5 buotpancdopmalisi BTOpHUHBIX PECYPCOB U OTXO/I0B g 4l o | 4
MPOMBILUIEHHOCTH B OMO3HEPTHIO.
[IprmMeHeHre KOMOMHUPOBAHHBIX MTOIXO/I0B HA OCHOBE MCKYCCTBEHHOTO
6  |uHTeNIeKTa AJI MOJAECIMPOBAHUS [TAPAMETPOB MPOLIECCOB 6 6 0| O
ounorpanchopmaruu, pa3paboTka TPaeKTOPUUA KOHTPOJIS.
5.1. Jlekuuu
Ne Ne Kox-
HaunmeHoBaHue WM KpaTKoe cojiepKaHKue JIEKIIMOHHOTO 3aHATHUS BO
NeKIuujpasaena
4acoB
Brenenue. Llenu u 3apaun kypca. [Tonstue o 6uorpanchopmanmu. Poib
1 1  |OMOTEXHOIOTUYECKUX MPOIIECCOB B PEIICHUHN IKOJIOTHUECKUX MPOoOIeM 2
YTUIIM3AIMY OTXOJIOB U 3arPsI3HSIONIMX BEUIECTB. XapaKTEPUCTHKA CTPYKTYPHI U




CBOWCTB, XUMHUYECKUI COCTaB 0OBEKTOB OMOTpaHC(HOPMALIUH, TOTESHITHAI JIIS
nepepaboOTKU B 1I€JIEBBIC TPOAYKTHI U OMOIHEPTHIO.

KOJIOT0-O0MOTEXHOJIOTMYECKHE aCleKThl TpaHC(HOpMaIlUU OTXOJ0B U
KCEHOOMOTHKOB B OMOJIOrHYecKuX 00bEeKTax OKpy:Karollei cpeasl. bruoaerpaganus
3arpsI3HAIOUIMX BEUIECTB MOYBBI U BOJHOW Cpebl OMOIOTMY€CKUMHU OpraHu3MaMHu.

MukpoOHoIoTUYeCKUe PoLecChl U (hepMEHTHBIE PEAKIIUU B MTPOIIECCax
OouoTpanchopmalvy BTOPHUHBIX PECYPCOB U MPOMBIIIIEHHBIX OTXO/IOB.
Texnosorust MuKpooHou 6uorpancopmaru. CocTaB MUKPOOPTAaHU3MOB U UX
TpaHchOopMUpYIOIIas AKTUBHOCTD MPH MepepadoTKe OPraHNYECKUX U
HEOPraHUYECKUX OTXONOB. [ eHHast MHXXeHepus PEepMEHTOB U IITAMMOB
MUKPOOPTaHU3MOB.

CTpyKTypa U CBOHCTBA CTPYKTYPHUPOBaHHBIX Oropecypcos. [Iporecchr
ouoTpanchopManuy IpH MPOU3BOICTBE MUIIEBBIX T00aBOK U (DEPMEHTHBIX
npemnapatoB OCOOEHHOCTH OMOKOHBEPCHUH MTPH MOJTYYCHUN YI0OPEeHUH, OSITKOBBIX
KOMITOHCHTOB ¥ KOPMOB JIJIsI )KUBOTHBIX.

buotpancdopmaiivis BTOpUYHBIX TPOAYKTOB M OTXOJ0B MIPOMBIIIICHHOCTH B
o6unosnepruto. CoBpeMeHHbIE TIOJIXO/IBI K aHadPOOHOH (hepMEHTAITN OPTraHUIECKUX
cyOCTparoB JuIs MOJTy4YeHUs1 Ororasa. DTarnbl MPOU3BOJCTBA, YIIPABICHHUE
OMOTEXHOJIOTUIECKIMH TPOIIECCAMU METOJJAMH MCKYCCTBEHHOTO MHTEIUICKTA.

[[pumeHneHrne KOMOMHUPOBAHHBIX MTOIX00B HA OCHOBE UCKYCCTBEHHOTO
unTennekta (MHC u reHeTnueckuie anropuTMBbl) AJ11 MOJEITMPOBAHUS TAPAMETPOB
mpoiieccoB onoTpanchopmari. MHOTOKpUTEpUATBEHBIE METOABI IPUHATHUS
PELIEHN U1 ONITUMU3ALUU ITPOLECCOB.

DopmMupoBaHUE Pa3MEUECHHBIX JaHHBIX B 00JacTH OHOTpaHCchOpMAaITIH.
Pa3paboTka TpaeckTopun KOHTPOJIS (hepMEHTALUU C UCTIOJI30BAaHUEM
MCKYCCTBEHHOTO MHTEJUICKTA.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaunmeHoBaHue WK KpaTKoe cofiepkaHue J1a0opaTopHOi paboThI

Koi-
BO
4acoB

AHaIn3 TeHeTHYeCKONH MH(POPMAITTH MUKPOOHBIX COOOIIECTB SKOCUCTEM C
MCIIONIb30BaHHEM HHCTPYMEHTOB METareHOMHUKH U OMOMH(OPMATHKH.
[IporpaMMHO-TEXHUYECKHE TUTaT(OPMBI IIsl CEKBEHUPOBAHHS U TCHOMHBIE
OHOIUOTEKH.

Co3manue 1 UCCIeIOBaHUE MOJICTICH KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB Ha
OpPraHUYECKHX CyOCcTpaTaxX. YIpaBlIeHHUE MapaMeTpaMu KyJIbTHBHPOBAHHS
MUKPOOPT'aHU3MOB Ha OCHOBE TUHAMUKH PE3YJIbTaTHBHBIX JAHHBIX.
Vcnions3oBanue si3bika Python miist 00paboTKM TaHHBIX TPOIIECCOB
ouoTrpanchopmarum.

Texnonorus nonyuenus pepmeHToB. [IpenaparuBHoe BbIIEICHUE U OYHCTKA
(bepmeHTOB. MeTObI KOTMUECTBEHHOTO ONpeieieHus: (EpMEHTOB U UX
AKTUBHOCTH

AHanu3 3 PEKTUBHOCTH METOJIOB MPEABAPUTEIHHON 00pabOTKI
CTPYKTYpUPOBaHHBIX OMOpECYpCOB Uil ocienyomeii Onorpanchopmaryu.
MeTob! OMOKOHBEPCUHM OPraHUYECKUX PECYPCOB C LIEIbIO NOTYUYEHUS Y10OpeHUit
U LICHHBIX KOMIIOHEHTOB IS IUIOAOPOAMS TOUBbI

V3yueHue 3TarnoB MUKpOOHOJIOrMYECKOM KOMITJIEKCHOM OuoTpaHchopManuu amist
[10JTyYEHUs IUILEBbIX J00ABOK, OEIKOBBIX MPOAYKTOB M KOPMOB JJIsl 5)KMBOTHBIX.




Vcnonb3oBanue s3b1ka Python u MopenpoBaHus A7l IPOrHO3UPOBAHHUS
H(HEKTUBHOCTH MOTyYEHHsI LIEJIEBBIX KOMIIOHEHTOB

[IprMeHeHNne HCKYCCTBEHHBIX HEMPOHHBIX CETEH NI TECTUPOBAHUS ITapaMeETPOB
CTaJuil MPOU3BOJICTBA OMOMETaHa METOJIOM aHadPOOHOTO PACLICTIIICHUS.
[IporHo3upoBanue 3 (HEeKTUBHOCTH TIPOU3BOICTBA OHOra3a B 3aBUCUMOCTH OT
napaMeTpoB GepMeHTanun ¢ nomoubio MetooB ANN-GA.

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Criucok nuTeparypsl (¢ yKa3aHHEM pas/elios,
I71aB, CTPaHUII) / CChIIKA Ha pecypc

CemecTtp

Koi-
BO
JaCOB

[ToaroroBka K TECTOBOMY KOHTPOJIIO
3HAHUU, DK3aMEHY

1. An6opos P.A., 3axaposa E.B., Konuesas
C.M. Pa3Butue ynpaieHus OMOTOTHYECKUMU
AKTUBAaMU M y4eTa pe3ybTaToOB UX
OuoTpaHcHOpPMaLIUH B CEIBCKOM XO3SHCTBE.
I>xeBckast TocylapCTBEHHAS
cenbCcKoxo3saicTBeHHas akagemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmepthsii, 1. A. MckyccTBEeHHBIN
WHTEJJIEKT: yueOHoe nocobue / M. A.
beccmeptubiit. — Cankr-IletepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 2MeKTpOHHBIN
// JlaHb: 2JEKTPOHHO-OMOIMOTEUHASI CUCTEMA.
URL.: https://e.lanbook.com/book/43663 3.
Epémenxo O.H., Hcaesa E.B., [Touexytos 1.C.
TexHon0rus MOATOTOBKU PaCTUTENIHHOTO
CBIpbsI U1 OMOKOHBEpCUU: YueOHoe mocodue.
Cubupckuii rocy1apcTBEHHbIN YHUBEPCUTET
HayK{ U TEXHOJIOTUH UMEHU akagemuka M. @.
PemeTnéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
[mmosa 10.C., lemuaenko H.IO.
MonenrpoBaHue OMOTEXHOJIOTMYECKUX
rporeccoB: YueOHoe nocodue. Cubupckuii
rOCyAapCTBEHHBI YHUBEPCUTET HAYKHU U
TEXHOJIOTUII UMeHHU akageMuka M. @.
Pemernéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92

21

M3yuenue yueOHOM uTepaTyphl, padoTa ¢
naTeHTHON MH(opMalel 1 HOpMaTUBHON
TOKyMEHTalMeH

1. An6opos P.A., 3axaposa E.B., Konmesas
C.M. Pa3Butue ynpasieHus OMOTOTHYECKUMU
AQKTUBAaMU M y4eTa pe3ybTaToOB UX
OGuoTpaHcHOpMaLIUH B CEIBCKOM XO35HCTBE.
I>xeBcKas TocyapCTBEHHAs
cenbCcKoxo3sicTBeHHas akagemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmeprhsii, 1. A. MckyccTBEHHBIN
MHTEIJIEKT: yueOHoe nocobue / U.A.
beccmeptHbiit. — Cankt-IletepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 27eKTpOHHBIH
// JlaHb: 31IEKTPOHHO-OMONINOTEUHas CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
[[Inmoga 10.C., Jemuaenko H.1O.

MoseaupoBaHre OMOTEXHOJIOTHIECKUX

15




nporeccoB: YuebHoe nocodbue. Cubupckuit
roCyJapCTBEHHbIH YHUBEPCUTET HAyKH U
TEXHOJIOTUM UMEHHU akanemuka M. @.
PemeTnéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92

1. An6opos P.A., 3axaposa E.B., Konuesas
C.M. PazButue ynpasieHusi OMOIOTHICCKIMHU
AKTUBAMHU U y4eTa pe3yJabTaToB UX
OroTpaHcpopMalUU B CETBCKOM XO3SIICTBE.
xeBckast rocylapCTBEHHAS
CeIbCKOXO3sMcTBeHHA akagemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmeprasiid, . A. MckyccTBEHHBII
UHTEJUIEKT: yueOHoe mocobue / MLA.
beccmepthbiit. — Cankr-IletepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 31eKTpOHHBIN
// JlaHb: 21I€KTPOHHO-OMOIHOTEYHAsI CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
Epémenko O.H., Ucaesa E.B., [Touexytos U.C.
TexHOMOrus MOATOTOBKU PACTUTEIBHOTO
CBIpBS JJ1s1 OMOKOHBepcUu: YueGHoe rnocodue.
Cubupckuii rocynapcTBeHHbI YHUBEPCUTET
HayKU ¥ TEXHOJIOTMI MMEHH akajgemuka M. O.
Pemernéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
IlenbkoBa, T.I. Moaenu u MeTObI
MCKYCCTBEHHOTO MHTEIICKTA: yaeOHOe
nocooue / T. I. [lenskoBa, FO. B. Balinmireiin.
— 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.
MonenrpoBaHue OMOTEXHOJIOTMYECKUX
rporeccoB: YueOHoe nocodue. Cubupckuii
roCy/lapCTBEHHBIH YHUBEPCUTET HAyKH U
TEXHOJIOTUII UMeHHU akageMuka M. @.
Pemernéna, 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 MTAPTHEPOM

4 25,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)



KM

Ce-
MeCTp

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPHUATUS

Bec

Makc.
Oam

[Topsinok HauKcneHus 0amioB

YVuu-
THIBA-
eTCA B

[TA

Texymnmi
KOHTPOJIb

KoHnTponbHbIit
onpoc

30

[lopsinok npoBeneHus

[IpoBonNTCS MUCBMEHHBIN ONIPOC 10
BOIPOCaM, OTHOCSIIIIUMCS K paz/iesiam
nucuMIuIuHbL. [Ipyu noaroroske
KOHTPOJILHOMY OIPOCY CTYJAEHT
HCIIOJIb3yET MaTepuasbl JIEKIH,
TabopaTOpHBIX PabOT M CIIMCOK
peKoMeHayeMOi TuTepaTypsl. Beero
[IaHUPYETCS IPOBECTHU JBa
KOHTPOJIBHBIX orpoca. Kakaplid CTyeHT
OTBEYAET Ha 2 BOINPOCA MO KAXKAOMY
paszzeiny.

Kputepuu onieHHBaHUs OTBETA Ha
KOHTPOJIbHBINA OIIPOC:

12-15 GamnoB: rpaMOTHO
c(hopMyTUpPOBaHbI HCUEPIIBIBAIOIINE
OTBETHI Ha BCE MOCTABJIEHHBIE BOIIPOCHI
8-11 6anmIoB: CTyACHT JOJIKEH MOKa3aTh
BBICOKHI YPOBEHb 3HAHUI HA YPOBHE
BOCIIPOU3BENICHUS U OOBSICHEHHS
H(bOpMaIun

4-7 GanoB: OTBETHI HE OTIMYAIOTCS
[TyOMHOM U TOJIHOTOM pacKphITUS
BOIIPOCOB, JIaHBI ITPABUJIbHBIE OTBETHI
Ha OOJIBIIMHCTBO MOCTABICHHBIX
BOIIPOCOB

0-3 GaJ1a: OTBETHI HE OTIMYAOTCS
[TyOUHOW U TOJTHOTON PACKPBITUS
BOIPOCOB, JIaHBI HEMIPABWIbHbBIE OTBETHI
Ha OOJIBIIMHCTBO MOCTABIEHHBIX
BOIIPOCOB

OK3aMCH|

bonyc

®dopMupoBaHUe
KOMIUIEKCHOTO
HAy4YHOI'O OTYETa,
COIIaCHO IIPOEKTY,
BBIJJAHHOMY
VHyCTPUAIBHBIM
MapTHEPOM

40

Bbl1aua TEXHUYECKOTO 3aJaHus Ha
Hay4YHbIN OTYET IPOU3BOAUTCS Ha
TPEThEN HEJEIN Havayla 3aHITUH.
CryzneHT caaeT NOSCHUTEIbHYIO
3aMKCKY U rpapUuecKylo 4acTh
[IPEINIOaBATENI0 HE TIO3HEE CPOKOB,
YKa3aHHBIX B TEXHUYECKOM 3aJaHUH.
OneHka 3a Hay4HBIN OTYET
BBICTABIIICTCS] HA OCHOBAHHUH
[pE3yIBTAaTOB NIPOBEPKH, AOKIAAA
CTY/ICHTA Ha 3aLIUTE, a TAKXKE OTBETOB
Ha BOIPOCHI

31-40 OamioB: HAy4HBII OTYET
[IOJIHOCTBIO COOTBETCTBYET
TEXHUYECKOMY 3a/IaHHIO0, OTYET UMEET
JIOTUYHOE, TI0CIIE0BATEIILHOE
M3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOLIUMH BBIBOIAMU U
000CHOBAaHHBIMU NONIOKeHUsAMU. [Ipu
3alUTe CTYJACHT IOKa3bIBaeT NNIyOOKoe

SHAHWC BOIIPOCOB pa6OTI>I, JICTKO

OK3aMCH|




OTBEYaeT
Ha [10CTaBJIEHHBIE BOIIPOCHI.

21-30 GayIoB: HayYHBIN OTYET
COOTBETCTBYET TEXHUYECKOMY 3a/IaHHIO,
MMeeT TPaMOTHO U3JI0KEHHBIN
marepuad, [Ipu 3amure cTygeHt
MOKA3bIBAET 3HAHUE BOIPOCOB PabOTHI,
0e3 0COOBIX 3aTPyIHEHN OTBEYAET Ha
[MOCTaBJICHHBIE BOTIPOCHI.

11-20 G6anmoB: HAyYHBIN OTYET HE
MOJTHOCTBHIO COOTBETCTBYET
TEXHUYECKOMY 3a/IaHUIO, B IPOEKTE
poCcMaTpUBAETCS
HETOCJIe10BaTeIbHOCTh U3JI0KEHHS
Marepuaiia. [Ipu 3amure cTyeHT
[IPOSIBIIIET HEYBEPEHHOCTb, IIOKA3bIBAET
ciaboe 3HaHHe BOTIPOCOB pabOTHI, HE
BCEr/a JaeT UCUEPIIbIBAIOLINE
apryMEHTHPOBAaHHbBIE OTBETHI HA
3aJJaHHbIE BOIIPOCHI.

Menee 10 GanioB: Hay4HBI OTYET HE
COOTBETCTBYET TEXHUYECKOMY 3a/IaHHIO,
[IPOEKT HE OTBEYAET TPEOOBAHMUSM,
M3JI0)KEHHBIM B METOJMUYECKUX
pexomeHanusax kadenpol. [Tpu 3ammre
paOOoThI CTYIEHT 3aTpyJHIETCA OTBEYATh
Ha IOCTaBJIEHHBIE BOIIPOCHI IO TEME
[IPOEKTa, [IPU OTBETE JIOMYyCKAET
CYIIIECTBEHHBIC OMNOKU

IIpome-
JKyTOYHAas
arTecTanus

IIpoBeneHue
MIPOMEKYTOUHOMN
aTTecTaluu
(9K3aMeH)

40

Ha sx3ameHe npoucxoauT OlieHUBAHUE
yueOHO esITeTbHOCTH 00yYaromuxcs
M0 TUCIUTUIMHE Ha OCHOBE MOJIYYSHHBIX
OLICHOK 32 KOHTPOJIbHO-PEUTHUHTOBbBIE
MEPOTIPUSITHS TEKYIIIETO KOHTPOJIS 1
[MPOMEKYTOYHOM aTrTecTaliu.
[Iporienypa mpoBeeHUS YK3aMEHa!
YCTHBIN OTBET HA BOIIPOCHI
DK3aMEHAIMOHHOTO OWJIeTa TOCIe
noAroToBku B TeueHue 20 muH. B
owitere 1o 2 Borpoca. MakcuMasbHas
OIICHKa 3a dk3ameH -40 6aoB.
Kputepuu onieHUBaHUs OTBETA CTYICHTA
[pH C/1a4ye dK3aMEeHa:

40 6aIoB: BBICTABISIETCS CTYACHTY,
€CJIU J1aH MOJHBINA, Pa3BEPHYTHIA OTBET
Ha IMOCTAaBJICHHBINA BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUH 00
00BEKTE, IPOSBIISIONIASICS B CBOOOTHOM
OTIEPUPOBAHUY TIOHATUSIMU, YMEHUU
BBIJICJIUTH CYIIICCTBEHHBIE U
HECYIIECTBEHHbIE €r0 PU3HAKH,
MPUYNHHO-CJIEICTBEHHBIE CBsi3u. OTBET
dbopMynHupyeTcs B TEPMHUHAX HAYKH,
W3JI0KEH JTUTEPATYPHBIM SI3BIKOM,

JIOTUYCH, TOKA3aTCJICH, ICMOHCTPUPYCT

ODK3aMCH




ABTOPCKYIO IMO3UIIUIO CTY/ICHTA.
30 — 39 6ansoB: BHICTABISETCS
CTYIEHTY, €CJIU JaH IOJIHbIMH,
Pa3BEpHYTHIN OTBET HA MOCTABJICHHbBIN
BOTIPOC, MOKa3aHa COBOKYITHOCTh
0CO3HAHHBIX 3HAHUH 00 00BEKTE,
T0Ka3aTebHO PACKPBITHI OCHOBHBIE
MOJIO’KEHUS TEMBI; B OTBETE
[IPOCIEKUBACTCS YETKasI CTPYKTYpa,
ToruvecKkas mociae10BaTeNIbHOCTb,
OTpaXkaroIas CylHOCTh PACKPBIBAEMBIX
[MOHATHI, TEOpUi, siBIeHUNA. OTBET
W3II0KEH JTIUTEPATYPHBIM SI3BIKOM B
TepMHHAX HayKu. MOTyT OBITH
TOITYIIIEHBI HEJIOYETHI B ONIPEICTICHUH
MOHSITUI, UCTIPABIICHHBIE CTY/IEHTOM
CaMOCTOSITENIEHO B TMPOIIECCE 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
MPU3HAKU U IPUIHMHHO-CIICCTBEHHbBIE
cBsi3u. OTBET JIOTUYCH U U3TIOKEH B
TepMHHAX HayKu. MOTyT OBITH
NOMYIIEeHBI 2-3 OMIMOKH B ONpeaeIIeHUH
OCHOBHBIX MOHSTHUH, KOTOPBIE CTYIEHT
3aTPYIHSAETCS UCTIPABUTH
CaMOCTOSITEJIBHO.

10 — 19 6annoB: BeICTaBIsETCA
CTYJIEHTY, €CJI1 J]aH HETIOJIHBIM OTBET, HO
HEKOTOpasi OCIIEIOBATEIHHOCTh
M3II0KEHUS IPUCYTCTBYET, B LIEIIOM
CTYJIEHTOM pa30upaeTcs B 00bEKTe,
[MOKa3aHO YMEHHE BBIJCIUTH
CYIIECTBEHHBIC TPU3HAKU U TIPUINHHO-
CJIeICTBEHHBIE CBSA3U, OTBET JIOTUYEH U
W3TI0KEH B TCPMHUHAX HAYKH.

MoryT OBITh AOIYIIICHBI OIITMOKH B
OTIpE/IeTICHUN OCHOBHBIX TIOHSTHUH,
KOTOpBIE CTYACHT 3aTPYIHSAETCS
HCIIPABUTh CAMOCTOSATEIHHO, HO Ha
JTOTIOJIHUTENIBHBIE BOITPOCHI
[PETOIaBaTeNsI CTYACHT MBITACTCS
chopmynrpoBaTh 000CHOBaHHBIN OTBET.
1 — 9 6annoB: BBICTABISETCS CTYACHTY,
€CJIM JIaH HeTIONHbIN OTBET,
[IPEICTABIISIIOIINI COO0M pa3po3HEHHbBIE
3HAHUSA 110 TeMe BOMpoca C OMIMOKaMHU B
onpeneneHusx. [lpucyrcTByior
(¢bparMeHTapHOCTh, HEIOTUYHOCTD
W3ITOKEHUSL.

[lo MHOrMM MOMEHTaM MPHUCYTCTBYIOT
BBIBOJIbI, KOHKPETU3AIUS U
T0Ka3aTeJIbHOCTh U3JIOKEHUS], HO




JTOTIOJTHUTENBHBIE U YTOYHSIOIINE
BOIIPOCHI MTPEINOIABATENS HE TPUBOIAT K
KOPPEKLIMHU OTBETA CTYAEHTA HE TOJIBKO
Ha IMOCTAaBJICHHBI BOMPOC, HO U HA
Npyrue BOMPOCH! TUCIMUIUIUHBI.

0 6amIoB — OTCYTCTBHE OTBETA Ha
BOIIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun

MIPOMEKYTOYHOMN IIpouenypa npoBeneHus
aTTeCTaluU

Kpurepuu
OLCHHUBAHUA

OK3aMCH

Ha sk3ameHe npoucXoquT OlleHUBaHUE YUEOHOU JesITeIbHOCTH
00yyarouuxcs Mo AUCIUIIIIMHE Ha OCHOBE MOJIyYE€HHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTUHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJIS U
IIPOMEKYTOYHOM arrectanuu. [Ipy onieHMBaHUN PEe3yapTaToB
yueOHOI esTeTbHOCTH 00yUaloIIerocs Mo AUCHUILINHE
UCIOJIb3yeTCs OalNIbHO-PEUTUHIOBAsE CUCTEMA OLIECHUBAHUS

peiftunra obyyvarorerocs o aucuuruinae 86...100 %. Xopomo: [[Tonoxenus
BEJIMYMHA PeUTHHTra oOydaromierocs no aucuuruinae 74...85 %.
VYoBIEeTBOPUTENBHO: BETHUMNHA PEUTHHTA 00yUaroerocs mo
nucuurmuae 60...73 %. HeynoBneTBOpUTENbHO: BETUYMHA
perTHHTa 00yJaromerocs 1mo JUCIUILTHHE MeHee 59 %
JomyckaeTcst BRICTABJIEHUE OILICHKH HA OCHOBE TEKYIIET0 peUTHHTa
(aBTOMaTOM).

pe3yabTaToOB yueOHOU IeATETbHOCTH 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

Pesynbrarel 00ydeHus

[1K-2

3HaeT: buoxumuyeckue CBOWCTBA OT/IENBHBIX BUIOB U IITAMMOB MHUKPOOPTaHU3MOB,
uX (hepMEHTATUBHYIO aKTUBHOCTH TpU OnoTpanchopmalmu 6nopecypcoB u
POMBINIJICHHBIX OTXOZ0B

[1K-2

YMmeert: [Iporao3uposats 3¢HEKTUBHOCTH OMOTpaHCPOpMaITN, MOJICTUPOBATH
MMPOLCCCHI U MapaMCTPhbI C MPUMCHCHUEM MCTOA0OB NCKYCCTBCHHOT'O MHTCJIJICKTA

[1K-2

lMeeT NpakTUYECKH OMBIT: yIpaBIeHUs] MUKPOOHOIOIHYECKOM TpaHchopMarmei
ounopecypcoB. [I[ppuMeHeHHsI METO0B HCKYCCTBEHHOTO HHTEIIJIEKTA JIJIT MOHUTOPUHTA
HarpaBJIeHHON OnoTpaHcdopMaru 6MopecypcoB

+

[1K-5

3HaeT: 3aKOHOMEPHOCTH MPOTEKAHUS MPOIECCOB OMOTpaHchHOpMaIIUU UX 3HAYCHHE
[P PEIICHNUU YKOJIOTUUECKUX MPOOIIeM; METOIbI OMOTpaHCHOpPMAITUH C YUETOM
cBOICTB 00bekTOB. CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOIOTHH,
CIIeUATTM3UPOBAHHBIE TIPOTPAMMBI, TPOTPAMMHO- TEXHUYECKHE TIATHOPMBI IS
npodeccuoHaNbHBIX 3a/1a4

[1K-5

Ymeet: [IpumMensaTs nporeccsl 6uoTpanchopMaIiu sk perIeHus SKOJIOTHIECKUX
Mpo0IeM U MOJTyueHHsl LIeIeBhIX TPOAYKTOB. Vcnonp3oBaTh 361k Python mms
aHayM3a U 00pabOTKU JaHHBIX, MOHUTOPUHTA MPOLIECCOB OMOTpaHCPOPMALINYL;
(bopMHPOBATH MOCTAHOBKY TEXHUYECKOTO 3aJ]aHUs Ha pa3padOTKy UCKYyCCTBEHHOTO
WHTEJJIEKTA JJ11 KOHKPETHBIX Iiesiel

[1K-5

HmeeT npakTuyeckuii onbIT: [IpruMeHeHuss METOI0B U HHCTPYMEHTAJIbHBIX CPE/ICTB
MCKYCCTBEHHOTO MHTEJUICKTA JJIsl U3YUEHHUS U YIPABJICHUSI POIECCAMU




ouotpanchopmanuu; GOpMUPOBAHHUS PA3MEUCHHBIX TAHHBIX IS PEIICHUS
nmpodeccroHaTBHBIX 33/1a9

[1K-10 3naet: Kitaccel METOIOB M aJITOPUTMOB MAIIMHHOTO O0YYEHUS +[+

TK-10 ‘YMmeeT: CTaBUTh 3aJ1a4U M aJaITUPOBATh METObI U AJITOPUTMBI MAIIMHHOTO i
00yueHus

TK-10 lmeet npaktudeckuit onbIT: [locTaHOBKM 3a7a4M U alaliTallii METOJIOB U ni

AJITOPUTMOB MAIIMHHOI'O O6y‘-I€HI/I$I

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMITIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:

1. Kocreneuxutii, I1. C. MoxenupoBaHue napaiieibHbIX CUCTEM 0a3
nanHbIxX [Tekcr] yue6. mocobue st MaructpanToB u acnupanTos 1. C.
Kocrenenkuii, JI. b. Coxomunckuii ; FOx.-VYpai. roc. yu-T, Kad. Cucrem.
nporpammupoBanue ; KOYpI'Y. - UensOunck: @oroxymoxxuauk, 2012. - 78 ¢. ui.

2. Usanona, JI. A. [Tumesas 6uorexnonorus [Tekcr] K. 2 TlepepaboTka
PACTUTENBHOTO ChIPbsl yUeOHOE MocoOue 1J1sl By30B 10 criennanbHoctu 240902
"TInmeBas ouorexnonorus" JI. A. UBanosa, JI. . Boiino, 1. C. BanoBa. - M.:
KonocC, 2008. - 471, [1] c.

6) OononHumenbHas AIUmepamypa:
1.  Coxomunckuii, JI. b. JOYpI'Y Ilapamienbabie cuctemMbl 0a3 JaHHBIX
[Texct] yueb. mocobue s By3oB 1o HampasiaeHusM 010400 "Tlpukna.
maremaruka u pusuka" u 010300 "dynnam. nuapopmaruka u UHPOPM. TEXHOIOTHH"
JI. b. Cokonuuckuii ; FOx.-Ypai. roc. yH-T ; OYpI'Y. - M.: M3narenbcTBO
MockoBckoro yHusepcurerta, 2013. - 182 c. uin.

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
1. 1.BectHuk HOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: KommbroTepHbIe TEXHOJIOTHH, YIIPABICHHUE, PATHOITCKTPOHUKA
2. 2.BectHuk FOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus [TumeBbie 1 OMOTEXHOIOTHH
3. 3. Bioresource Technology.
4. 4. MPDI. Fermentation.

2) Memoouueckue YKazaHus 01 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL. 5
1. METOAMYECKUE YKA3AHUA U1 CAMOCTOATEJIBHOU
PABOTBI CTYIEHTOB

U3 HUX: yuebHO-Memoouyeckoe obecneuenue camocmosmensHol pabomol Cmyoenma.
1. METOAUYECKUE YKA3AHUWA JISI CAMOCTOATEJIBHOU
PABOTBI CTYIAEHTOB

DJIeKTPOHHASI Y4eOHO-MeTOoAnYeCKAasl IOKYMEeHTaIlUs

|N9| Bun | HaunmenoBanue bubnuorpadbudeckoe onrcanue




JTUTEPATypbl pecypca B
AIEKTPOHHOMN
dopme
An6opoB P.A., 3axaposa E.B., Konnesast C.M. Pazsutue
ObC yIpaBieHUs] OMOJIOTMYECKUMHU aKTHBAMU U YUeTa pe3yJabTaToB X
OcHoBHas 9
M3/1aTeNbCTBA OouoTpanchopmaluy B CEIbCKOM X03stiicTBe. VxkeBckas
nmuTepaTypa .
JlaHb rOCYIapCTBEHHAS CEIbCKOX03sicTBeHHAs akagemust, 2009. — 161
c. https://e.lanbook.com/book/133953
[[Inmosa 10.C., lemunenko H.FO. MonenupoBanue
ObC OMOTEXHOJIOTUYECKHUX MPOIECCOB: YUeOHOE Mmocooue.
OcHoBHas . 9 .
2 TenATVDA M3aTeNbCTBA Cubupckuii rocyIapCTBEHHBIM YHUBEPCUTET HAYKU M TEXHOJIOTHIA
patyp Jlanb nMenu akageMuka M. @. Pemetnéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92
ononHuTebHAS 2bC beccmeptabrif, M. A. VICKycCTBEHHBIN MHTEIUICKT: Y4eOHOE
3 TepaTYha M31aTEeNbCTBA nocobue / I.A. beccmeptasriii. — Cankr-IlerepOypr: HUY
patyp Jlanb NTMO, 2010. — 132 c. https://e.lanbook.com/book/43663
Epémenko O.H., Mcaea E.B., [TouekytoB U.C. Texnomnorus
ObC [OJIOTOBKH PaCTUTEIBHOTO CBIPbS /J1s1 OMOKOHBEPCUU: YUeOHOe
JlononHuTENbHAS . .
4 TeDpaTYDA M3aTeNbCTBA nocobue. CHOUPCKU TOCYIapCTBEHHBIN YHUBEPCUTET HAYKU U
patyp JlaHb TEXHOJIOTUM nMeHHu akageMuka M. @. Pemernéna, 2018. — 92 c.
https://e.lanbook.com/book/147488
[TenskoBa, T.I. Monenu nu METOAbI HCKYCCTBEHHOTO MHTEIIJIEKTA!
ObC . .
JlononHUTEIbHA yueoHoe nmocodbue / T. I. Tlenskosa, FO. B. Baiinmreiin. —
5 N30aTeILCTBA
muTeparypa Mo Kpacnosipck: COY, 2019. — 116 c.
https://e.lanbook.com/book/157579

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHHUS:

Nk W=

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

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

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Uudopmanmonnsie pecypebl OI'Y OUIIC(6eccpouno)
2. 00O JlanBep-Texakcnept(21.02.2027)
3. -The Cambridge Crystallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue 1 CIUTITUHBI

. | Ne
Bun 3aparuit

ay/l.

OcHoBHOE 000pyAOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MIPEeIyCTaHOBICHHOE MPOTPAMMHOE 00ECIICUCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX

BUJIOB 3aHATUH

MYHBTI/IMGI[I/II‘/’IHaH yqe6Ha;1 AyOIUTOpUA MaTepI/IaJ'IBHO—TCXHI/I‘lCCKOG obecreyeHue:

ek 263 |1. [Ipoexrop — 1 mwit. 2. Dxpan — 1 wt. 3. HoytOyk — 1 mt. UmymecTso: 1. Yuebnas
a (2) |mapra aByxmectHas — 20 wT. 2. YueOHas napta yerbipexmecTtHast — 10 mrT. 3.
[locka ¢ pabounmu noBepxHocTsiMU — 1 T. 4. Cron npenogaBates — 1 miT.
YueOHas 1aboparopusi OMOTEXHOJIOTUU U aHATUTUYECKUX UCCIIEI0BaHUM
JIaGoparopHsie |241
MartepralbHO-TEXHHYECKoe oOecrnedeHue: 1. AkBagucTiuiaTop — 1 mrT. 2.
3aHATHA (2)

AHanu3aTop Mosioka — 2 wT. 3. Annapar cymuiabHblid — 1 . 4. Annapar




YABTPA3ByKOBOM MOTrpy>kHOM — 1 miT. 5. AHanu3atop BaaxHocTy — 1 wT. 6. Becor 1
KJ1acca ToUHOCTH — 1 T, 7. Bechl anexTponnbie taboparopusie — 1 mT. 8. Becs! 10
15 xr — 1 mt. 9. Bonsnas 6ans — 1 wt. 10. [{uadonockon — 1 mt. 11. M3mepurens
nedopmaruu kiedkoBUHBI — 1 mT. 12. JIByXKaMepHBIN MUKPOIIPOIIECCOPHBII
nonomep — 1 . 13. JlromuHockon — 11T, 14. MuUKpocKon OMHOKYISPHBIA — 2 IIT.
15. Muxpockorn MOHOKYJSIpHBIN — 4 iT. 16. [1nuTta snekrpudeckas — 1 mr. 17.
[Tonsipumerp — 2 wit. 18. [lpunrep nazepusiii — 1 wr. 19. Pedpaxromerp — 1 . 20.
pH-metp — 1 mt. 21. Cxanep — 1 mt. 22. Crepunuzarop — 1 mr. 23. Tenedon
craiuoHapHblil — 1 wT. 24. TepMmocTar Bo3aymHeli — 1 wt. 25. doTokonopumerp —
1 mt. 26. Xonogwnbauk — 1 mt. 27. lerarpudyra — 1 mr. 28. [lkxad BoITsARHON — 1
mt. 29. llkad cyxoxkaposoit — 1 mt. 30. [lkad cymmnpHbIi 3epHOBOM — 1 1T 31.
[[ITaTtuBbl 11 TuTpoBanus — 6 T. 32. MonuTop — 3 . 33. KiaBuarypa — 3 mir.
34. Mbiub komnbrorepHas — 3 wt. 35. CucreMHsIi 0510k — 3 wT. 36.
Konuposanbenbliii anmapar — 1 mr. MmymectBo: 1. [focka mapkepHast — 1 mT. 2.
Konauuumonep — 1 . 3. [Ipucniocobnenue 1ist Cymku nocyasl — 2 mr. 4. CTomisl
nabopatopubie — 11 mt. 5. Cton ans o6opynoBanust — 4 mt. 6. CTon mpenoaaBaress
— 4 wt. 7. Ctyn npenogasarens — 4 wrt. 8. Cton-moiika — 2 wt. 9. Cton ans
TexHuueckux Hyx 1 — 1 mT. 10. Croiika qs cymku nocyasl — 1 mT. 11. Crolika — 1
mt. 12. Croiika mist omexasl — 2 mT. 13. Ceiid — 2 mt. 14. TabypeT BoicOKuil — 8§
mT. 15. Tym6a npuctaBnas — 2 mt. 16. Tym6a c 3epkanom — 1 mT. 17. Yacer — 1 mT.
18. lIkad ¢ HarmsgabiMu MaTepuanamu — 2 t. 19. lkad ¢ mabopatopHoit
nocynoi — 3 mT. 20. kad nms qoxkymentos — 2 mt. 21. lkad ans omexasr — 1
mt. 22. [kag-kaproreka — 2 mT.




