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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

OCHOBBI POrpaMMHUPOBaHUS Ha s3bIKe Python,
CeMuHap N0 NPUMEHEHUIO METOJIOB
MCKYCCTBEHHOTO MHTEJUIEKTA B MPOMBIIUICHHBIX U
PKOJIOTMUECKUX OMOTEXHOIOTHUSX,

MoseKyisipHOe MOAETUPOBAHUE B OMOTEXHOJIOTHSIX,
VIcKycCTBEHHBIN MHTEIJIEKT U MALTMHHOE 00yUYeHHeE,
VcKycCTBEHHBIE HEUPOHHBIE CETH,

[IpompblItITIeHHAss MUKPOOUOIIOTHS B SKOJIOTMYECKOM
OHMOTEXHOJIOTHH,

CeHcopHas OlleHKa HOBBIX BHI0B OMOTPOAYKIIUHI
METO/IaMH UCKYCCTBEHHOTO MHTEIIJIEKTA,
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

I/ICKYCCTBGHHHﬁ HHTCIIJICKT U MAllIMHHOC O6y‘ICHPI€

3HaeT: Metozsl u HHCTPYMCHTAJIbHBIC
CPCACTBACUCTEM NCKYCCTBCHHOI'O MHTCIIJICKTA,
KPpUTCpUH I/IXBBI60pa 1 MCTOJbI KOMIIJICKCHUPOBAHUA
B pPaMKaXIIPUMCHCHUA MHTCITPHUPOBAHHBIX

I I/I6pI/II[HBIXI/IHTeJ'IJ'IeKTyaHLHBIX CUCTCM PA3JIMYHOI'O




Ha3zHayeHus1, Kitaccel METOIOB M alrOPUTMOB
MalIuHHOTO 00y4ueHus: Ymeet: BeiOupars u
KOMIUIEKCHO IPUMEHSATHMETOBI 1
WHCTPYMEHTAJIbHBIE CPE/ICTBA
CHUCTEMHUCKYCCTBEHHOTO WHTEIUIEKTa, KPUTEPUU HX
BbIOOpa, CTaBUTH 3a/1a4u U alaiTUPOBATh METO/IbI U
QITOPUTMBI MaIIMHHOTO 00yueHus Mmeer
MPaKTUYECKUI OMbIT: DOopMUPOBaHUS 00yUYarOIIHX
HaOOpOB TaHHBIX B 00JaCTH
peleHusAnpodeccuoHaNbHbIX 3a/1a4 JUIs
CHUCTEMHUCKYCCTBEHHOTO HHTeIUIeKTa, [locTaHOBKH
3a]auu ¥ aJlanTallli METOJI0B U aJITOPUTMOB
MaIIMHHOTO 00yYeHHUs

MHTeIeKTyalbHbIA aHaI|3 JaHHbBIX B
OUOTEXHOJIOTHIX

3HaeT: HanpasieHus pa3BUTHUS CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTA,
METOJIbIICKOMITO3UIIMH PEIIAEMBbIX 33134,
TEXHOJOTUMHUHTEIIJICKTYaJIbHOTO aHAJTN3a JAHHBIX,
COCTOSTHUEHAYYHBIX JOCTHKEHHI B 00JIacTH
00pabOTKUIIOTYYEHHBIX TaHHBIX U X
OroMH(OPMAITMOHHOTOTIPUMEHEHUE CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTAISI PA3JIMYHOTO
aHanM3a B OnorexHonorusx, CoBpeMeHHOe
COCTOSIHME HAyYHBIX/IOCTIDKEHUN B 00J1aCTH
MCII0JIb30BAaHUSIMCKYCCTBEHHOTO MHTEJUIEKTA B
MTPOMBITIVICHHBIX HIKOJIOTHYECKUX OMOTEXHOJOTHSX,
MeTo/1bl MOCTAaHOBKH 3a/1a4, POBEACHUS U aHAIN3a
TECTOBBIX M SKCTIEPUMEHTATbHBIXUCTIBITAHUI
paboTOCIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
3HAHUSIX YMmeeT: [[puMeHATh TEXHOTOTHHI
WHTEJUIEKTYaJIbHOTO aHaIn3a
DKCIIEPUMEHTAJIBHBIXIAHHBIX C HCTIOJIb30BaHUEM
CIELHATM3UPOBAHHBIXIIPOTPAMM, JEKOMITO3HUIIUIO
peraeMbIX 3a/1a49 CUCTIOIb30BaHUE UCKYCCTBEHHOTO
uHTeekTa, ®opMupoBaTh pa3MedeHHbIE TAHHbBIE
TUISIpEIIeHHs 33729 TPOMBIIICHHBIX U
PKOJIOTUYECKUXOMOTEXHOIOT UM, OLIEHUBATh
MPaBUILHOCTHITONYYCHHOTO MacCHBA TAHHBIX IS
MOJIETUPOBAHUSIONOTEXHOIOTHUECKUX MPOIIECCOB,
CTaBuUTh 33/1a4M U yIaCTBOBATh B MPOBEJICHUHN
TECTOBBIX U SKCIIEPUMEHTAIbHBIXUCTIBITAHUI
[paboTOCIIOCOOHOCTH CHCTEM, OCHOBAHHBIX HA
3HAHUSX, AHAJIU3UPOBATH PE3YIbTAThl U BHOCUTH
n3MeHeHus VMeer nmpaktnyeckuil onsIT: B
MOCTaHOBKE 3a]1ad Mo pa3paboTKe Uiu
COBEPIICHCTBOBAHMIOCOBPEMEHHBIX
WHGOPMAITMOHHBIX TEXHOIOTUH U 0a3JaHHBIX
MPUMEHUTEIHHO K TIPOMBIIIJIEHHON OMOTEXHOIOTHH,
B oOnacTu BHEpEHUS aHATHN3a JaHHBIX C
MPUMEHEHNEM METOIOBUCKYCCTBEHHOTO MHTEIIJICKTA
B TEXHOJOTMYECKUNTIPOLIECC MPOMBIIIIEHHBIX U
DKOJIOTMYECKUX OMOTEXHOJIOTH, B mocTanoBke
3a/1a4M ¥ YYaCTUU B IPOBEJICHUU T€CTOBBIX
MIKCIIEPUMEHTAIIBHBIX UCTIHITAHUN
paboTOCIIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
Ha3HAHUIX, aHAJIM3€ PE3yJIFTaTOB M BHOCEHUH
V3MEHECHUI




CCHCOpHaH OIICHKAa HOBLIX BHJIOB 6I/IOHpO,Z[y'KI_II/II/I
MCTOJAMH NCKYCCTBCHHOI'O MHTCIIJIICKTA

3HaeT: CoBpeMEHHbIE
UH(POPMAIMOHHBIETEXHOJIOT U U
CHeraIn3UpOBaHHbBIE TPOTPAMMHBICITPOAYKTHI,
VCII0JIb3yEMBIE B IIPOMBIIIIEHHBIX U3KOJIOTHYECKHUX
OUOTEXHOJIOTUSAX JIJIsl CCHCOPHOMOIIEHKH HOBBIX
BUI0B Ononpoaykuuu. [ [puMeHnMOoCTh METO/I0B
MCKYCCTBEHHOTOMHTEIUIEKTA JIIs
01OMH(POPMAIIIOHHOTO aHATM3aTEXHOJOTHUECKUX
[POLIECCOB MPON3BOJICTBAOHONPOAYKIINH,

[ [pHIMIIBI TOCTPOEHUS CHCTEMKOMITBIOTEPHOIO
3pEHUs, METOIbI U MOJXO/IbI KIJIAHUPOBAHUIO U
peanu3aly NpoeKTOB TOCO3/IaHUIO CUCTEM
VMCKYCCTBEHHOTO MHTEJUIEKTAa HAOCHOBE CKBO3HOM
1 poBoit TexHoornu«KoMnbsroTepHoe 3peHue,
MeTozbl, TEXHOJIOTHH U HUHCTPYMEHTHI U
u1aTGopMbl OU3HEC-aHATUTUKH, METOT0IOTHIO
yIpaBiIeHUs] OMOTEXHOJIOTMUYECKUMHU Mpolieccami,
METOZAB! UXPETYIUPOBAHUS TIPU BapHaLIUU
BXOJ/IHBIXIIAPAMETPOB, BIUSHUE U3MEHEHHM
BXOJIHBIXIIAPAMETPOB Ha KOHEUHBIN MTPOAYKT.
B03MO)XXHOCTUIIPUMEHEHHUSI METO/I0B
MCKYCCTBEHHOI'O MHTEJUIEKTA1JIsl IPOTHO3UPOBAHUS
CBOMCTB HOBBIX BHJIOB OMOTIPONYKIINH YMEET:
[IpuMEHATH CHCTEMBI KOMITBIOTEPHOTO3PEHUS
(BHI€OKOHTPOJIb OMOTEXHOIOTMUECKUXIIPOLIECCOB,
CEHCOpPHAasi OLleHKa OMOTIPOAYKIIUH)
uisipopMupoBaHUs cOaJaHCUPOBAHHOTO
HaOOpaJaHHBIX U UX 00paboTku, Pemare 3agaun mo
BBITIOJIHEHUIOKOJUIEKTUBHOM IIPOEKTHOU
NIEATEIIBHOCTH JIISICO3/1aHNUs, TIOAIEPIKKH U
MCIIOJIb30BaHMS CHCTEMUCKYCCTBEHHOTO UHTEIJIEKTa
Ha OCHOBE CKBO3HOHUIIM(POBOI TEXHOIOTUU
«KoMITBIOTEpHOE 3pEHHE»CO CTOPOHBI 3aKa34MKa,
[IpuMeHATh METOBI U MHCTPYMEHTHI aHAIN3a
TaHHBIX B PEIICHUH 3a]1ad IpodecCrOHaIbHON
NesITeIbHOCTH C UCTIOJIb30BaHUEM CHUCTEM OM3HeC-
aQHAIUTUKH, DOPMUPOBATH AJTOPUTMBI
YIpaBIEHUSONOTEXHOIOTHIECKUMHU TIPOIIeCCaMu
CIIPUMEHEHHEM METO/IOB
VCKYCCTBEHHOTOMHTEIIEKTA IPU IPOU3BOICTBE
HOBBIX BHJI0BOMOIIPOAYKIINH, OCHOBAaHHBIX Ha
3HAHMAX CO CTOPOHBI 3aKkazunka lMmeer
IPaKTUYECKUH ONBIT: [[puMeHeHnst NCKyCCTBEHHOTO
WHTEIIJIEKTA JJIs1 PELIEHUANIOCTABIEHHON 3a/1auH,
00paboTKN MOTYUYEHHBIXIaHHBIX, HHTEPIPETaLUN
U151 9 PEKTUBHOTONIPOU3BOJICTBA HOBBIX BUJIOB
OGuonpoaykuuu, Pemenns 3aaad o BBIIOIHEHUIO
KOJUIEKTUBHOM IPOEKTHOMIEATENBHOCTHU AJIS
CO37aHus, OJAEPIKKE HUCTIONB30BAHUIO CHCTEM
MCKYCCTBEHHOTOMHTEJIEKTa HA OCHOBE CKBO3HOM
nudpoBoiiTexHonoruu «KommnerorepHoe 3peHue» co
CTOPOHBI 3aKa34uuKa, [ [ppuMeHeHsI METOI0B U
WHCTPYMEHTOB aHaJIN3a JaHHBIX B PELICHUH 3a/1a4
npogeCcCHOHAILHON AEATENbHOCTH C
MCIIOJIb30BaHUEM CUCTEM OM3HEC- aHAJTUTHKH,
Peanuzanuy npoekToB co3jaHNs HOBBIX BUJIOB




OMONPOIYKIIMU CHCIIONB30BAHNEM CEHCOPHOU
OLIEHKUTEXHOJIOTHYECKUX MPOLECCOB UX
[IPOU3BOJICTBA

I/ICKYCCTBGHHBIG HCprOHHLIC CCTH

3naet: [IpyHIMIIBI TOCTPOECHMUS
CHCTEMKOMIIBIOTEPHOTO 3PEHUS, METOABI U MTOJIXO/IbI
KIUIAHUPOBAHUIO U PEAIU3aLUU IIPOCKTOB
MOCO3JaHUI0 CHCTEM HCKYCCTBEHHOTO MHTEIIIEKTa
HAOCHOBE CKBO3HOM ITU(POBOH
cyorexnonorun«KommbrorepHoe 3peHue», Moaenn
HCKYCCTBEHHBIX HEHPOHHBIX CETE,0CHOBHBIE
MOJIXO/IbI pelieHus NpodecCroHaIbHBIX3a/1au Ha
0a3e NCKYCCTBEHHBIX HEHPOHHBIX ceTeld, [IpuHInIBI
[TOCTPOECHUS CUCTEM KOMITBIOTEPHOTO 3pEHH,
METO/IbI U IIOAXO/BI K TUIAHUPOBAHUIO U peaIn3aluu
[IPOEKTOB M0 CO3JaHUI0 CHCTEM HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE CKBO3HOM IM(POBOIA
cyoTexHomoruu « KoMIbroTEpHOE 3peHHE» YMEET:
Perrate 3a/1a4y 110 BBINIOJIHEHUIOKOJUIEKTUBHON
MIPOEKTHOM IE€ATENIHOCTHU JUISICO3/IAHMS, TIOAJIEPKKH
1 UCIIOJIb30BAHUS CUCTEMUCKYCCTBEHHOIO
WHTEJIJIEKTa Ha OCHOBE CKBO3HOMIIM(POBOIA
cyotexHonorun «KomnbroTepHOe3peHne» co
CTOPOHBI 3aKa3unKa, OCyleCTBIATh HACTPOUKY
napamMeTpoB HOOyUYeHHE UCKYCCTBEHHBIX
HEHMPOHHBIX CETEH JUIAPEIICHUS 3a/]1a4 B
npodeccruoHanbHON o0nacTy, Pemmars 3agaun mo
BBITTOJTHEHUIOKOJJIEKTUBHOM MPOEKTHOM
IEATEIbHOCTH JJIACO31aHUs, TIOAIEPKKU U
MCITOJIB30BAHUSI CUCTEMUCKYCCTBEHHOTO NHTEIUIEKTA
Ha OCHOBE CKBO3HOUIIU(POBON CYyOTEXHOIOTHH
«KoMIIBIOTEpHOE3PEHNE» CO CTOPOHBI 3aKa34MKa
Mmeer npakTuyeckuii onbIT: Pemenus 3amgay no
BBITIOJIHEHHIO KOJUIEKTUBHOMN
[IPOCKTHOUAEATEIILHOCTH JUIsl CO3IaHMs, IIOAIEPKKE
WHCITOJIB30BAHUIO CHCTEM
MCKYCCTBEHHOTOMHTEIUIEKTAa HA OCHOBE CKBO3HOM
nudpoBoiiTexHonoruu «KommnerorepHoe 3peHue» co
CTOpOHBI3aKa3uKKa, Pemenus npodeccnoHaibHbIX
3a/1a4 C MCIOJIb30BAaHHEMHUCKYCCTBEHHBIX
HEUPOHHBIX ceTel, Pemenus 3a1a4 1o BbIIOIHEHUIO
KOJUIEKTUBHOM MPOEKTHOMN AEATEIBHOCTH JJISI
CO37aHus, IONACPIKKE U UCIIOJIB30BAHUIO CUCTEM
VMCKYCCTBEHHOTO MHTEJUIEKTA HA OCHOBE CKBO3HOU
1 poBoit TexHooruu «KommnbrorepHoe 3peHue»
CO CTOPOHBI 3aKa34MKa

CemuHap 1Mo MpUMEHEHUIO METO/IOB
MCKYCCTBEHHOTO MHTEJUIEKTA B TPOMBIIIIEHHBIX U
YKOJIOTUYECKUX OMOTEXHOJIIOTHUAX

3naer: MeTozb! U cpe/icTBa yIpaBIeHUS
IPOEKTAMHUCO3aHNsl, BHEAPEHUS U UCTIOIb30BAHMS
CHUCTEMHCKYCCTBEHHOIO MHTEJUJIEKTA CO CTOPOHBI
3aKa34MKac y4eTOM PUCKOB, BOZHUKAIOIIUX BO
BHYTpEHHEH UBHEIIHeN cpene, CoBpeMeHHbIe
UH(POPMALMOHHBIETEXHOJIOT MU U
CHeHaIN3UPOBaHHbBIE IPOTPAMMHBICITPOAYKTHI,
MCIIOJIb3yEMBIE B IIPOMBIIIIEHHBIX UIKOJIOTHYECKHUX
O6uorexHonorusx. [[ppumeHMMOCTEMETOI0B
MCKYyCCTBEHHOI'O MHTEJUIEKTa
1s16MOUH(OPMAIIMOHHOTO aHATM3a B




MTPOMBIIIICHHBIXH 3KOJIOTHYECKUX OMOTEXHOJIOTUSX.
ITUYEeCKHUEeaceKThl IPUMEHEHHSI HCKYCCTBEHHOTO
WHTEJIEKTaB HAYYHBIX UCCIIEIOBAHUSIX U
MPEACTAaBICHUUPE3YJIBTATOB, TEPMUHOIOTUYECKUM
amnmapaT B 00JIACTH UCKYCCTBEHHOTO WHTEIIEKTa U
€ro MPUMEHUMOCTH B MIPOMBIIIIICHHBIX U
DKOJIOTHYECKUX OMOTEXHOIOTUAX. DTHUECKHE
ACIEKThI IPUMEHEHUS NCKYCCTBEHHOTO UHTEIIIEKTa
B HAYyYHBIX UCCIIEAOBAHUIX U MPEACTaBICHUU
pe3ynbraTtoB, OYHKIIMOHATBHOCTD
COBPEMEHHBIXUHCTPYMEHTAIBHBIX CPEJICTB U
CUCTEMIPOTPaMMHUPOBAHUS B 00JIACTH CO3aHUS
MOJIEJIe UMETO0B MAIIIMHHOTO O0YYCHHUS;
MPUHLUIIBIIIOCTPOCHUS CUCTEM HCKYCCTBEHHOTO
WHTEJIEKTa,METO/IbI U MOAXObI K MIIAHUPOBAHUIO U
peanu3alUIpPOEKTOB MO CO3aHUIO CHCTEM
MCKYCCTBEHHOTOUHTEIIIEKTA, METOJIbI
WHTEIJICKTYaJIbHOTOIUIAaHUPOBAHUSI SKCIIEPUMEHTOB,
buorexHoIOrNuecKre MpoLecchl B MPUPOJE,METOIBI
uX MoJieIpoBaHus. Bo3aMOXXKHOCTUIIPUMEHEHNUS
METOJIOB UCKYCCTBEHHOTO MHTEIICKTaJIS
MIPOrHO3UPOBAHUS OMOTEXHOJIOTMYECKUXITPOLIECCOB
B IIpupoze, [elcTByromee
YKOJIOTHYECKOE3aKOHOIATEILCTBO Poccuiickoit
denepaliii, MHCTPYKIUU, CTAHAPTHl U HOPMATUBBI
B 00J1aCTHOXPAHBI OKPY>KAIOIIEH MPUMEHUTEIBHO
KITPO(heCCUOHATBHOM

nesitenibHOCTU. KOHTponupyroye opraisl B
COOJTIOIEHUUTPEOOBAHUN B TIPOMBIIIIEHHON
OuoOe30macHoCTH nporieccoB Ymeet: [IpuMeHaTs
METOJIbI ¥ CPEJICTBA YIPABICHUSIIPOECKTAMHI
CO3/1aHHs, BHEJAPEHUS U UCIIOIb30BAHUSCUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTAa CO CTOPOHBI3aKa3uMKa
C YYETOM PHCKOB, BOSHUKAIOIINX BOBHYTPEHHEN U
BHEIIIHEH cpene, [IpuMenarTs
COBpEeMEHHBbIEMH()OPMALIMOHHBIE TEXHOJIOTUH JIJIS
00pabOTKUTIONYYEHHBIX TaHHBIX. [IpeacTaBisiTh
PE3YIBTAaTHIONOMH(GOPMAIIMOHHOTO aHAIN3a B
OTKpPBITOMIIEUaTH, TOTOBUTH BBICTYIUICHHS HA
KOH(pepeHIUAXPA3TUIHOTO YPOBHS, [IpuMeHsITH
COBpPEMEHHBbIE KOMMYHUKATUBHbBIE TEXHOJIOTUU /IS
MPEICTaBICHUS PE3yIbTaTOB HAYYHOU U
MPAKTHYECKOH IEATETHPHOCTH Ha KOH(PEPESHIIUIX
Pa3IMYHOTO YPOBHS, a TAK)KE B OTKPHITOM MeyaTu
Hay4YHBIX U31aHui, [IpumMeHaTs
COBPEMEHHBIEMHCTPYMEHTAJIbHbIE CPEJICTBA U
CHUCTEMBITTPOrPaMMHUPOBAHUS JIJIs1 pa3padOTKH
HOBBIXMETO/IOB M MOJI€JIEH MAalIMHHOTO
00y4YeHUS;pYKOBOIUTH BHITIOJTHEHUEM
KOJUIEKTUBHOMIPOECKTHOM JEATEIbHOCTH TSI
CO37aHUs, TOJJIEPIKKU ¥ UCTIOJb30BAHUS
CUCTEMHCKYCCTBEHHOTO HHTEIIeKTa, MoenpoBarhb
MPUPOIOTIOIOOHBIETEXHOJIOTUH | TIPOLIECCHI NS
KOJIOTU3aLMUIIPOMBIIUIEHHBIX TPOU3BOJICTB,
lcronbs30BaTh HOPMATUBHO-TIPABOBYIO
0a3y,lTpaBuiia, CTAHIAPTHI IPU IKOJIOTHYECKOM




KOHTPOJIEOMOTEXHOJIOTUYECKUX MPOIIECCOB
pEIIeHUH 3a71auB MpodeCCHOHAbHOM cdepe B
o0acTu OXpaHbIOKpYKatolei cpeasl Mmeet
MpaKTU4YEeCKUM onbIT: [I[puMeHeHus MeTo0B 1
CPEICTB YNpaBJIECHUS TPOEKTaAMU
CO3/1aHUS,BHEAPEHUS U UCTIOJIb30BaHUS
CUCTEMHCKYCCTBEHHOI'O MHTEIJIEKTA CO CTOPOHBI
3aKa34uMKac y4eTOM PUCKOB, BO3HUKAIOIINX BO
BHYTpPEHHEH UBHEUIHEN cpene, HaBbikamu oOyueHus
MCKYyCCTBEHHOTO MHTEJUIEKTa
COIIACHOTIOCTABJIEHHOM 3a]1auy, AaHAJIU30M,
00001IeHIEM HUHTEPIPETAIMEH MOTyYEeHHBIX
HKCIIEPUMEHTAIbHBIX/IAHHBIX B MPOMBIIIJIEHHBIX U
KOJIOTUYECKUXOMOTEXHONOTHAX, HaBbIKOB HayuHOM
[pEYH Ha PYCCKOM M MHOCTPAHHBIX SI3bIKAX JJIS
y4acThsl B HAyYHBIX MEXIYHAPOIHbIX
KOH(EPEHIUAX C UCIIOIB30BAHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH, PykoBoncTBa
BBITIOJIHEHUEM KOJUJIEKTUBHOM
MPOEKTHONIEATEILHOCTH IS CO3AaHUS, TOJACPKKU
MHUCIIOIb30BaHUS CUCTEM
MCKYCCTBEHHOTOMHTEIIEKTA, IPUMEHEHHS
COBPEMEHHBIXUHCTPYMEHTAJIbHBIE CPEICTB U
CUCTEMIIPOTpaMMHUPOBAHUS 7Sl pa3pabOTKU
HOBBIXMETO/IOB M MOJIeJIC MAaIlIMHHOTO O0y4eHUs,
HaBbikamu MoenupoBaHust
PUPOIOTIOI0OHBIXOMOTEXHOIOTHYECKUX MPOIIECCOB
U MX aJanTalyy BIPOMBIIUIEHHOCTH,
[[prMEHEHU IV CTBYIOIIETO YKOJIOTHUECKOIO
3akoHogaTenbcTBaPoccuiickoit deneparuu,
HOPMAaTHBHO-TIPaBOBY100a3y, CTAaHIAPTOB MIPU
pEIIeHNH 3a71a4 BIpoeCCHOHATBLHOM 00IacTh

MOJ'ICKy.TIHpHOG MOACIUPOBAHUC B OHMOTEXHOJIOTUAX

3Haet: [I[pumMeHeHne KOMIUIEKCOB METOZ0B U
WHCTPYMEHTAJILHBIX CPEICTB
CHUCTEMHUCKYCCTBEHHOTO MHTEIUIEKTa IS
MOJICITUPOBAHUST BOMOTEXHOJIOTUSX. METOI0IOTHIO
Y [IPOTPAMMHBIEIIPOYKTBI MOJIEKYJISIPHOTO
MOJICITUPOBAHUSBEIIICCTB U MPOIIECCOB B
HpOMI)IH_U'IeHHBIX NOKOJIOTHUYCCKHNX 61/IOT€XHOJ'IOFI/I$IX,
MeTo/1bl TOCTaHOBKH 3aJ1au, MPOBECHUS HaHaJIM3a
TCCTOBBIX U 3KCHepI/IMeHTaHLHBIXI/ICHBITaHI/Iﬁ
paboTOCIIOCOOHOCTH CUCTEMHUCKYCCTBEHHOTO
nHTEeIeKkTa, OOBEKTE U METOMBI
MOJICKYJIIPHOTOMOJICIIMPOBAHHMS B TIPOMBIIIIICHHBIX
NOKOJIOTUUYCCKHNX 61/IOT€XHOJ'IOFI/I$IX.
CoBpEeMEHHBICTIONXO/IbI U MPOTPAMMHBIE TIPOAYKThI
TJISIONITUMH3AIIMU 1
MOJICTTUPOBAHUSATIPON3BOJICTBEHHBIX MTPOIECCOB
‘VMeeT: T1osmp30BaThCa METOAAMH
MOJICKYJIIPHOTOMOJICIUpOBaHus. Pemarh
HpI/IKHaJIHI)Ie 3a1a4n Hpea.]'[PI?;OBBIBaTB HpOGKTI)I B
00JIACTH MOJIEKYJIIPHOTOMOJICITUPOBAHUS B
HpOMI)IH_U'IeHHBIX NOKOJIOTHUYCCKHNX 61/IOT€XHOJ'IOFI/I$IX,
CTaBUTbH 33]1a4¥ U y4aCTBOBATh BIIPOBEICHUU
TCCTOBBIX U 3KCHepI/IMeHTaHLHBIXI/ICHBITaHI/Iﬁ

[paboTOCTIOCOOHOCTH CHCTEMHUCKYCCTBEHHOTO




WHTEJUIEKTa, aHAIM3UPOBATbPE3YJIBTAThl U BHOCUTH
n3MeHeHus, Vcnonb30BaTe NporpaMmMHbIe
MPOAYKTHI JJIsl MOJETUPOBAHUS PAa3BUTHE
OHOTEXHOJIIOTUYECKUX MPOIIecCcOB B mpupose Mmeer
MMPaKTUYECKUI ONbIT: McciienoBanys BEIIECTB U
MPOIIECCOB B OMOTEXHOJIOTUSIX CUCIIOIB30BaHUEM
MOJIEKYJISIPHOTO MOJIETTUPOBAHMSIHA OCHOBE
CHEIHAIN3UPOBAHHBIX TPOTPAMM
nOoronH(pOpPMAIIMOHHOTO aHaIK3a, B mocraHoBke
3a]1aud ¥ Y4aCTUU B IPOBEJCHUH TECTOBBIX
MIKCIIEPUMEHTANIBHBIX UCTIBITAHUN
PabOTOCITIOCOOHOCTH CHCTEM, OCHOBaHHBIX
HA3HAHUX, aHAJIM3€ Pe3yJIbTaTOB U BHOCEHUU
n3MeHeHul, B chepe monenupoBanus u
ONTUMU3ALMNHA OUOTEXHOJIOTHYEKUXX MTPOLIECCOB C
MOMOIIIbIO COBPEMEHHBIX IMPOTPAMM CPEJICTB

OcHoBBI IporpaMmMupoBaHus Ha s3bike Python

3HaeT: MeToAO0I0T IO U IPUHIINTIIBI
PYKOBOZCTBAIIPOEKTaMH 10 CO3/IaHUIO, TIOAIEPIKKE
MUCIIOJIb30BaHUIO KOMIUIEKCHBIX CUCTEM Ha
OCHOBEAHAJIUTHKH OOJIBIINX JAHHBIX CO
CTOPOHBI3aKa3uuKka; cCueuduKky cep u orpacie,
JUISIKOTOPBIX peaIn3yeTcs MPOEeKT 110
QHAIUTHUKEOOIBIINX JaHHBIX, OCHOBHbBIE
6ubnuoreku s3pika Python nmst ananuza n
00paboTKH TaHHBIX, METOMOIOTHYECKHE TTOAXOBI K
BBIOOPY UIIPUMEHEHUIO METOIOB 00pabOTKH
MpPacCTIPOCTPAHEHUS 3HAHUI C MOMOIIBIO C
OMOIIBIOETYKIIMH, MHIYKIIMU U a0TyKIHH,
COMIACOBAHMSIIKCIIEPTHBIX OIIEHOK U HEUETKOTO
BbIBOJIa YMeeT: Pemars 3a1aun 1o
PYKOBOZACTBYKOJJIEKTUBHOW IMPOEKTHOMN
NEATENBHOCTBIO JIIACO30aHMsI, OAACPKKI U
MCIIOJIb30BaHUSIKOMIUIEKCHBIX CHUCTEM HAa OCHOBE
QHAJTUTUKUOOIBIINX JAHHBIX CO CTOPOHBI
3aKa34yMKa; BRIABISATEHEOObIINE IO MAacIITa0y
MIPOEKTHI AHAJIMTUKHU,KOTOPBIE OTEHIIUAIBHO MOTYT
MpEICTaBISITBUHTEPEC IS psijia oApa3IeeHui /
CIIY>K0 WJIM Il OPTaHU3AIMH B 1IEJIOM; BBISIBIISATD
00acTu AeNOBOUIEATEIBHOCTH, KOTOPbHIE
MOTEHIIMATIBHO MOTYTIIOJIYYUTh OTJauy OT
aHANMUTUKH, OCYIIECTBIATh NPeaoOopadoTKy
HaOOpPOB JTaHHBIX JJISi CHCTEM HCKYCCTBEHHOTO
UHTeIJIeKTa, [[puMeHsaTh MeTo/ibl 00paboTKH
MPACIIPOCTPAHEHUS 3HAHUI B CUCTEMAX,
OCHOBaHHBIXHA 3HAHUSX, JUIS PEIICHUS
3a1aunpodeccuoHanbHON AesTenbHocTi meer
MIPaKTUYECKUI ONBIT: PentaeHus 3a1aq
[IOPYKOBOJICTBY KOJUIEKTUBHOM
POEKTHONIEATEIbHOCTHIO JIUIsl CO3JJaHMs,
MOJIEPKKE MUCIIONIb30BAHUIO KOMIIJIEKCHBIX CUCTEM
Ha OCHOBEAHAJIUTHUKHU OOJIbLIINX JaHHBIX CO
CTOpOHBI3aKaz4yKKa, PaboThl B cpene
nporpammupoBanus Python, [Ipumenenus
METOI0OBOOPAOOTKH U PACIIPOCTPAHEHHsI 3HAHUH B
CUCTEMaX,0CHOBAHHBIX Ha 3HAHUSX, JJIS PEIIECHUS
3a1aunpoeCcCUOHATLHON 1EATEIbHOCTH




[IpompblIlITIeHHAss MUKPOOUOJIOTHS B SKOJIOTMYECKOM
OMOTEXHOJIOTUU

3naer: CiocoOb! yrpaBiieHUs
MUKPOOHOIOTHYECKUMU POIECCAMU, YCIOBUS
KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB U BIUSTHHE
OCHOBHBIX (DAKTOPOB OKpY>KaroIlel cpepl Ha
HarpaBJIeHHBIH OMOCHHTE3, a TAK)KE BHUIBI
B3aMMOOTHOIIIEHUH MUKPOOPTaHU3MOB.
MUKpOoOHOTOTHYECKHE METOJIBI PaOOTHI C
MUKpoopranuzMaMu, COBpeMEHHOE COCTOSIHHE
HayYHBIX TOCTHKEHUH B 007aCTH MPOMBIIIUIEHHON
MUKPOOUOJIOTUH; OTIBIT MPUMEHEHHSI MUKPOOHBIX
ACCOIMAIIAI JIJIsl peIIeHUs] SKOJIOTMYECKUX 3a/1ad.
HopmaruBHO-3ak0HOIATENbHBIE TPEOOBaHNUS B
o0nacTi 6M00€30MaCHOCTH MPOMBIIIIEHHBIX
OuoTexHOJOTHH, [leficTByOIIee 3aKOHOIATEIHCTBO
Poccuiickoii deneparu B 001acTH
0100€30MMaCHOCTH MPOMBIIIICHHBIX TIPOU3BO/ICTB.
PerntaMeHTHpOBaHUs 3arpsA3HEHUHN OKpYXKaroLen
Cpenbl ¥ IPOMBINIJIEHHON 0M00€301acHOCTH YMEeT:
Vcnonp30BaTh MUKPOOHOIOTUYECKUE METOBI
paboTHI C KYIBTypaMu MUKPOOPTaHU3MOB IS
MPOMBIIUIEHHOW MUKpoOuonorun. [IpoBoauts
DKCIIEPUMEHTAJILHYIO POBEPKY aKTUBHOCTH
MHUKPOOPTaHU3MOB B IIPOMBIIIIJICHHOM
OHOTEXHOJIOTUH, AHAIM3UPOBATH U HCIIOJIB30BATh
3HAHUS B 0071aCTH OMOTEXHOJIOTHH IS PEIICHUS
CYILIECTBYIOIINX U HOBBIX KOJIOTMYECKHX 3aj1ay.

M neHTuuupoBaTh MUKPOOPTaHU3MBI JUIS
yIpaBiIeHUs OMOTEXHOJIOTMUYECKUMHU MpoIieccami,
[IprMeHsATh OCHOBHBIE TPUHIUITBI CO3AAHUS
PKOJIOTUYECKH YHUCTBHIX IPOU3BOJICTB,
PaIlMOHAIEHOTO MCIIONB30BAHUS TIPUPOTHBIX
pPECYPCOB ISl 3aIIUTHI OKPYXKAIOUIEH cpeibl U
PKOJIOTMU YesioBeKa MiMeeT npakTUYeCKUid OTIbIT:
AJanTUPOBATh U MPUMEHSThH Ha MPAKTUKE HOBBIE
MOJIXO/TbI B 001aCTH MUKPOOHOIOTHIECKUX METOJIOB
paboTHI C KYIBTypaMu MUKPOOPTaHU3MOB IS
co3aHus cOalaHCUPOBAHHBIX TPUPOIAHO-
TEXHUYECKHUX U MPOMBIIIJICHHBIX KOMILJIEKCOB,
Pa3paboTky GMOTEXHOIOTUYECKUX TPOIIECCOB
OCHOBaHHBIX Ha MCIOJIb30BAHUH MUKPOOPTaHU3MOB
C COOIIOICHHEM HOPM OHO- M 9KOOE30MaCHOCTH.
Vcnonp30BaTh COBPEMEHHOE OMOTEXHOIOTHYECKOE
o0opyoBaHue U Hay4HbIe IPUOOPLI, PaspabaTriBaTh
U BHEJIPSTH DHEPTO- U pecypcocOeperaroniye
TEXHOJIOTHH, O€30TIaCHbBIE TPOMBIIIIJICHHBIE U
HKOJIOTHYECKHE OMOTEXHOJIOTUU

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBNIAET 4 3.¢., 144 4., 58,5 4. KOHTaKTHOM

paboTHI

Bun yuebHoit paboThl

Bcero
JacoB

Pacnpenenenue
M0 CEMECTpaM B yacax




Homep cemectpa
4

OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
AyoumopHvie 3auamusi: 48 48

Jlexumu (JI) 24 24

[IpakTudeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUJIBI 0 0
ayauTopHbIX 3aHATuil (I13)

JlaGoparopHsle paboTs! (JIP) 24 24
Camocmosmenvras paboma (CPC) 85,5 85,5

N3yuenune yueOHOI uTepaTyphl, paboTa ¢ maTeHTHOU 75 25
nHpOpManueil 1 HOpMAaTUBHOM TOKyMEHTaIUueH

ITonroroBka K TECTOBOMY KOHTPOJIIO 3HAHUMH, DK3aMEHY 25 25

dopMupoBaHHe KOMIUIEKCHOTO HAyYHOT'O OTYETa, COITIACHO 355 355
MIPOEKTY, BBIIAHHOMY WHAYCTPHUAIBHBIM MApTHEPOM ’
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3aueT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

O0BeM ayIUTOPHBIX

No 3aHATHH 110 BUIaM B
HaumenoBaH#e pa3aeioB TUCHUTLTHHBI
pasnena yacax

Bcero |JI| II3 | JIP

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

1 2 21010
00bEeKTOB OHMOTpaHChopMaIu

) JKOJIOr0-OMOTEXHOJIOTMYECKUE aCTIeKThl TpaHC(HOpMAIUK OTXOI0B U 2 al ol 4
KCEHOOMOTHKOB B OMOJIOrMUECKUX 00BbEKTaX OKPYKArOIIeH Cpeibl

3 MukpoOuosoruiyeckue nporeccsl 1 GepMEHTHBIE peakliuy B Ipoleccax 12 4l o | 3

OnoTpaHcpopMaIi BTOPUYHBIX PECYPCOB M MMPOMBIIIJICHHBIX OTXOJIOB.

CriocoObI peIBapUTEIbHOM 00pa0OTKU CTPYKTYPUPOBAHHBIX
4  |duopecypcos. [Iporeccsl OnoTpanchopmanu OpraHuueCKuX pecypcon 12 41 0 8
C IIEJIBIO TTOJTYYCHUS [IEIEBBIX KOMIIOHEHTOB

buoTtpaHncdopManys BTOpHYHBIX PECYPCOB U OTXO/IOB
MPOMBIIIIJICHHOCTH B OMOYHEPTHUIO.

[IprMeHeHre KOMOMHUPOBAHHBIX IMOAXOI0B HA OCHOBE MCKYCCTBEHHOTO
6  |MHTEeJIeKTa JJIsl MOJIEIMPOBAaHKS TapaMETPOB MPOLIECCOB 6 6| 0 0
ouotpanchopmanuu, pa3paboTka TPACKTOPHUH KOHTPOJIS.

5.1. JIleknun
No No Koz-
HaI/IMCHOBaHI/IC NN KpaTKOC COIICp)KaHI/IC JICKIITMOHHOT'O 3aHATHUA BO
JICKIITUH pa31:[ena qaCOB

Brenenue. llenu u 3anaun kypca. [lonsitue o 6uorpanchopmanmu. Ponb
OHMOTEXHOJIOTMYECKUX IMPOLCCCOB B PCIHICHUU 3KOJIOTMYCCKUX HpO6JICM
1 1  |yTwiM3anuu OTXOJ0B U 3arpsI3HSIONINX BEIIECTB. XapaKTePUCTHKA CTPYKTYPhI U 2
CBOWCTB, XUMHUYECKUI COCTaB 0OBEKTOB OMOTpaHC(HOPMALIUH, TOTESHIHAI JIIS
nepepaboTKH B 1I€JIEBBIC TPOAYKTHI U OMOIHEPTHIO.

KOJIOT0-O0MOTEXHOJIOIMYECKHE aCleKThl TpaHC(HOPMaIlUU OTXO0B U
2 2 |KCeHOOMOTHMKOB B OMOJIOTHYECKUX 00bEKTaxX OKpysKarollei cpeasl. buonerpananus| 4
3arpsI3HAIOLIMX BEUIECTB MOYBBI U BOJHOU Cpebl OMOIOrMY€CKUMU OpraHu3MaMHu.

3 3 [MukpoOHoJIOrHYecKue MPOIecchl U PepMEHTHBIE PEaKIIMK B MPOIECCax 4




OnoTpaHcpopMaIi BTOPHYHBIX PECYPCOB M MPOMBIIIJICHHBIX OTXOIOB.
Texnosorust MukpoOHoU 6norpancdopmaru. CocTaB MUKPOOPTaHU3MOB U UX
TpaHCcHOPMUPYIOIIAs AKTUBHOCTH MPH MepepadoTKe OpraHNIeCKuX 1
HEOpPraHMYECKUX OTXO/OB. [ eHHast MHKeHepHs (epMEHTOB U I TaMMOB
MUKPOOPTaHU3MOB.

CTpyKTypa U CBOMCTBA CTPYKTYpUPOBAaHHBIX OuopecypcoB. [Iporeccsr
ounoTrpanchopmaIy mpu MPOU3BOICTBE MUIIEBBIX J00ABOK U (DEPMEHTHBIX
npemnaparoB OcoOeHHOCTH OMOKOHBEPCUU TPU TIOTYUYEHUH YI0OpEHHIA, OETKOBBIX
KOMIIOHEHTOB U KOPMOB JIJISI )KUBOTHBIX.

buotpancdopmalivis BTOPpUUHBIX TPOAYKTOB U OTXOA0B IPOMBILIUIEHHOCTH B
Onosnepruto. CoBpeMEeHHbIE TIOAXO/bl K aHA3POOHOH ()epMEHTALMU OpPTraHUYECKUX
cyOCTpaToB JUIsl MONIy4eHUs Ouora3a. JTamnbl IPOM3BOACTBA, YIIPaBICHNE
OMOTEXHOJIIOTUYECKUMHU MPOLIECCAMU METOJJaMH MCKYCCTBEHHOI'O MHTEIUIEKTA.

[IprMmeHeHre KOMOMHUPOBAHHBIX MTOIXO/I0B HA OCHOBE MCKYCCTBEHHOTO
unTemwiekta (MHC u reHeTndeckue anropuTMsbl) JUisl MOJEIHPOBAHUS TapaMeTPOB
mporeccoB OuoTpanchopmanu. MHOrOKpUTEpUaIbHbIE METOIBI IPUHATHS
peLIeHUH I ONTUMU3ALMH IPOLECCOB.

DopMUpOBaHHE Pa3MEUECHHBIX TaHHBIX B 00JIACTH OHMOTpaHC(hOopMalny.
Pa3paboTka TpaeKTOpuH KOHTPOJIS (hePMEHTAINH C UCTIONIE30BaHUEM

HCKYCCTBCHHOT'O MHTCJIJICKTA.

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPBI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

paszzaena

HammeHoBaHMe WK KpaTKOe coziepkaHue J1abopaTopHOi paboThI

Koi-
BO
4acoB

AHaM3 reHeTHYeCKOoi MHPOPMAIIMA MUKPOOHBIX COOOIIECTB IKOCUCTEM C
MCIIOb30BAaHUEM HHCTPYMEHTOB METAareHOMUKU U OMOMH(POPMATUKH.
[TporpaMMHO-TEXHUYECKHE TUTaTGOPMBI ISl CEKBEHUPOBAHHS 1 TCHOMHBIE
ONOIUOTEKH.

Co3znanue 1 uccie0BaHUE MOJENEH KyJIbTUBUPOBaHUS MUKPOOPTaHU3MOB Ha
OpraHMYECKHX cyOcTpaTax. YIpapieHHE apaMeTpaMy KyJIbTUBHPOBAHMUS
MUKPOOPIaHU3MOB Ha OCHOBE TUHAMUKHU PE3yJIbTaTUBHBIX JAHHBIX.
Vcnonb3oBanue si3pika Python aist 06pa®oTku 1aHHBIX TPOIECCOB
O6uoTpaHchopmaIum.

Texnonorus nonmyuenus ¢pepmenToB. [IpenapaTuBHOe BbIIEICHNE U OUYUCTKA
(dbepMeHTOB. MeTONBI KOJTMUECTBEHHOTO ONpeieeHNsT (PEPMEHTOB H UX
AKTHUBHOCTH

AHanu3 3pGEeKTUBHOCTH METOAOB MPEABAPUTEIBHON 00pabOTKH
CTPYKTYpUPOBaHHBIX OMOpPECYpPCOB IS OCTenyomeii Onorpanchopmaruy.
MeTopl OMOKOHBEPCUH OPTraHMYECKUX PECYPCOB C IEIIBIO IOIYYCHUs YIOOpeHUH
Y IICHHBIX KOMITOHEHTOB IS TUIOAOPOIHS TTIOYBEI

V3yueHne 3TarnoB MUKpPOOHOJIOTHYECKON KOMITJIEKCHOHM OHMoTpaHchopManuu amst
MOTy4eHHS HUIIEBHIX 100aBOK, OCIKOBBIX MPOIYKTOB U KOPMOB JUIS )KUBOTHBIX.
Vcnonb3oBanue s3b1ka Python u MmopenupoBaHus A7l IPOrHO3UPOBAHUS

AP PEKTUBHOCTH NOITYyUCHHS IIETIEBBIX KOMIIOHECHTOB

[IprMeHeHNnEe HCKYCCTBEHHBIX HEMPOHHBIX CETEM I TECTUPOBAHUS ITapaMeTPOB
CTaauil MPOU3BOJICTBA OMOMETaHa METOJIOM aHa3POOHOTO PACLICTIIICHUS.
[Iporno3upoBanue 3(h(HeKTUBHOCTH IPOU3BOICTBA OHOra3a B 3aBUCUMOCTH OT
napaMeTpoB (GepMeHTaluu ¢ nomouibio MetooB ANN-GA.




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITonsun CPC

Criucok auTeparypsl (¢ yKa3aHHEM pas/elioB,
IJ1aB, CTPaHMI) / CChIIIKA HA PECypc

CemecTtp

Koi-
BO
JacoB

M3yuenue yueOHOil muteparypsl, paboTa ¢
MaTeHTHON MH(pOPMaIUe U HOPMATUBHOU
TOKyMEHTaLUE1

1. An6opos P.A., 3axaposa E.B., Konmesas
C.M. Pa3Butue ynpaBieHus 0MOJI0THYECKUMU
AKTUBAMH M y4eTa Pe3yIbTaTOB UX
OroTpancpopMaliU B CEIHCKOM XO3SIICTBE.
I>xeBcKas rocyapCTBEHHAs
CeIbCKOXO3sAMcTBeHHAas akageMus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmepthblii, Y. A. MickyccTBeHHBIN
MHTEJUIEKT: yueOHoe mocobue / MLA.
beccmeprhslii. — Cankt-IlerepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 31eKTpOHHBIN
// JlaHb: 21IEKTPOHHO-OMOINOTEYHAs CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
[lumoga 1O.C., emunenko H.IO.
MosenupoBanre OMOTEXHOJIOTUYECKUX
nporeccoB: YuebHoe nocodue. Cubupckuit
rOCyIapCTBEHHBI YHUBEPCUTET HAYKHU H
TEXHOJIOTUN MMeHU akageMuka M. @.
Pemernéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92

25

[ToaroroBKa K TECTOBOMY KOHTPOJTIO
3HaHUH, 3K3aMEHY

1. An6opos P.A., 3axaposa E.B., Konnesas
C.M. Pa3Butue ynpasieHus OMOJIOTHICCKUMU
AKTUBAaMU M y4eTa pe3ybTaToB UX
OuoTpaHcHOpMAaLIUH B CEITBCKOM XO3SHCTBE.
M>xeBckasi TocyilapcTBEeHHAsI
cebCcKoxo3saicTBeHHas akanemus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccmepthbiii, 1. A. MckyccTBeHHbIN
WHTEJUICKT: yueOHoe nocobue / U.A.
beccmeprabiid. — Cankr-IletepOypr: HUY
NTMO, 2010. — 132 ¢. — TeKCT : 31EKTPOHHbBIN
// JlaHb: 37EKTPOHHO-OMOIMOTEUHASI CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
Epémenxo O.H., Hcaesa E.B., [Touexytos 1.C.
TexHOoN0rus MOArOTOBKU PaCTUTEIILHOTO
CBIPbsI JUI1 OMOKOHBEpCUU: YueOHoe mocodue.
CuOUpCKHil rOCYTapCTBEHHBI YHUBEPCUTET
HayKH Y TEXHOJIOTMM UMEHM akazemuka M. O.
PemeTnéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
[Iumona FO.C., emunenko H.IO.
MopenrpoBaHue OMOTEXHOJIOTHYECKUX
nporieccoB: YueOHoe nocobue. Cubupckuit
rOCyIapCTBEHHBIN YHUBEPCUTET HAYKHU H
TEXHOJIOTHUI UMeHHU akageMuka M. O.
Pemernéna, 2018. — 96 c.
https://e.lanbook.com/reader/book/147480/#92

25

DopMHpOBaHUE KOMIJIEKCHOTO HAYYHOTO
0TYETA, COIACHO MPOEKTY, BBIIAHHOMY

1. An6opos P.A., 3axaposa E.B., Konnesas

C.M. Pa3Butue ynpasjieHus: OMOJIOTHYECKUMU

35,5




VHyCTPUAJIBHBIM [TAPTHEPOM

AKTUBAMH M y4eTa Pe3yIbTaTOB UX
OuoTpanc(opmaIuu B CETLCKOM XO3SHCTBE.
I>xeBcKas rocylapCTBEHHAS
CeIbCKOXO3sAMcTBeHHAs akageMus, 2009. — 161
c. https://e.lanbook.com/book/133953 2.
beccemeptablii, M. A. MIckyccTBEHHBIN
UHTEJUIEKT: yueOHoe mocobue / MLA.
beccmeprtasrii. — Cankr-IlerepOypr: HUY
NTMO, 2010. — 132 c. — TekcT : 31IeKTpOHHBIN
// JlaHb: 21IEKTPOHHO-OMOINOTEYHAs! CUCTEMA.
URL: https://e.lanbook.com/book/43663 3.
Epémenxo O.H., Mcaea E.B., [TouexyToB 1.C.
TexXHONOT s MOATOTOBKU PaCTUTEIILHOTO
CBIPbsI 17151 OMOKOHBEpCUU: Y4eOHOe mocooue.
Cubupckuii rocynapcTBeHHBI YHUBEPCUTET
HayK{ U TEXHOJIOTUI UMEHU akajgemMuka M. @.
Pemernéna, 2018. — 92 c.
https://e.lanbook.com/book/147488 4.
IlenpkoBa, T.I. Moaenu u MeTObI
MCKYyCCTBEHHOTO MHTEJUIEKTa: ydyeOHoe
nocobue / T. I. [lennkosa, FO. B. Baiinmireiin.
— Kpacnosipck: COY, 2019. — 116 c. Tekcr :
PIEKTPOHHBIH // JIaHb: DIIEKTPOHHO-
o6ubnmuoteynas cucrema. URL:
https://e.lanbook.com/book/157579 5.
[lIumoga 10.C., emunenko H.IO.
MojenupoBaHue OHOTEXHOIOTUIECKUX
npoiieccoB: YueOHoe nmocobue. Cubupckuit
rOCyIapCTBEHHBIN YHHUBEPCUTET HAYKHU U
TEXHOJIOTUI 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.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNSI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpPaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHubie meponpusitusa (KM)

Haspanue -
No | Ce- Bun Makc. THIBa-
KOHTponbHOTO  |Bec [Topsimox HauKcneHus: 6amioB
KM|mectp| xoHTpOIISI MEDOLPISIIIS Oamn eTCs B
pomp A
. . [Topsiiok nmpoBeneHus
Texymui KonTposnbHbIit P POBCA N
1 4 0,8| 30 |[[IpoBoxuTCS MUCBMEHHBIN ONPOC MO DK3aMEH
KOHTPOJIb onpoc

BOIIpOCaM, OTHOCAIIMUMCS K pas3gcjiaM




nucuuIUInHbL. [Ipu noaroroske
KOHTPOJIBHOMY ONPOCY CTYZIEHT
HCIIOJIb3YET MaTepUasbl JIEKIH,
TabopaTOpHBIX PaObOT M CIIMCOK
pEeKOMEHIyeMOH JiuTepaTrypsl. Beero
[JIAHUPYETCS TPOBECTH JBA
KOHTPOJIBHBIX onpoca. Kax Il cTyneHT
OTBEYaET Ha 2 BOIMPOCA MO KaXKAOMY
pasneny.

Kpurepun onieHMBaHus OTBETA Ha
KOHTPOJIbHBINA OIIPOC:

12-15 GamnoB: rpaMOTHO
c(hopMyTUPOBAHbI HCUEPIIHIBAIOIINE
OTBETHI HA BCE MTOCTABJICHHBIE BOIIPOCHI
8-11 GanyIoB: CTYIEHT IOJIKEH MMOKa3aTh
BBICOKHI YPOBEHb 3HAHWI HA YPOBHE
BOCITPOU3BENICHUS M OOBSICHEHUS
nHpopmaIuu

4-7 GanoB: OTBETHI HE OTIMYAIOTCS
[TyOWHOM M TIOJTHOTOM PacKPBITHS
BOIIPOCOB, JIaHBI ITPAaBUJIbHBIE OTBETHI
Ha OOJIBIIMHCTBO MOCTABICHHBIX
BOIIPOCOB

0-3 Gayuia: OTBETHI HE OTIMYAIOTCA
[TyOWHOMN M TIOJTHOTOW PACKPBITUS
BOITPOCOB, JIaHbI HEMPABUIIBHBIE OTBETHI
Ha OOJIBIIMHCTBO TOCTABIEHHBIX
BOITPOCOB

bonyc

dopMupoBaHue
KOMIIJIEKCHOTO
HAy4yHOT'O OTYeTa,
COIIaCHO IIPOEKTY,
BBIJJAHHOMY
UHAYCTPHUAIBHBIM
MIapTHEPOM

40

Bblgaya TEXHUUECKOTO 3a/1aHUs Ha
Hay4YHbIN OTYET IPOU3BOAUTCS Ha
TPEThEN HEJEIN Havala 3aHsITHH.
CryzneHT caaeT NOoSCHUTEIbHYIO
3aMKCKY U rpa@uuecKylo 4acTh
[IPETIO/IaBATENIO HE MTO3HEE CPOKOB,
YKa3aHHBIX B TEXHUYECKOM 3aJJaHUH.
OneHka 3a Hay4HbIN OTUET
BBICTABIIIETCS HA OCHOBAaHUU
[pE3yaBTaTOB NIPOBEPKHU, AOKIAAa
CTyJIEHTa Ha 3alllUTe, a TAK)KE€ OTBETOB
Ha BOIPOCHI

31-40 OamioB: HAy4HBII OTYET
[TOJIHOCTBHIO COOTBETCTBYET
TEXHUYECKOMY 3aJJaHHI0, OTYET UMEET
JIOTUYHOE, MOCIIEN0BATEIBHOE
M3II0KEHHE MaTepuaa C
COOTBETCTBYIOLIUMH BBIBOJIAMU U
000CHOBAaHHBIMH NONIOKeHUsAMU. [Ipu
3alUTe CTYJACHT IOKa3bIBaeT IIyOOKoe
3HAaHNE BOMPOCOB PabOTHI, JIETKO
OTBEYAET

Ha TIOCTABJIEHHBIE BOIPOCHI.

21-30 Gay10B: HayYHBIN OTYET
COOTBETCTBYET TEXHHUUECKOMY 3aJJaHUIO,
MMEET IPaMOTHO M3JI0KEHHBIN
Marepual, [Ipu 3anure cTyaeHT
[OKa3bIBAET 3HAHUE BOIPOCOB PalbOTHI,

OK3aMCH




0e3 0cOOBIX 3aTPY/THCHUI OTBEYAET HA
[MOCTaBJICHHbIE BOIIPOCHI.

11-20 6amioB: Hay4YHBIH OTYET HE
[OJTHOCTBHIO COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHIO, B IPOCKTE
[poCMaTpHUBaETCA
HETOCJICIOBATEIBHOCTD U3JI0KCHHUS
Matepuaia. [Ipu 3ammure cTyneHT
MPOSIBIISICT HEYBEPEHHOCTh, MOKA3hIBACT
cnaboe 3HaHUE BOMPOCOB PabOTHI, HE
BCEr/a JaeT UCUEePIIBIBAIOIINE
apryMEHTHPOBAaHHBIE OTBETHI Ha
3aJJaHHbIE BOIPOCHI.

Menee 10 6ayuioB: HayYHBIN OTYET HE
COOTBETCTBYET TEXHHUECKOMY 3aJJaHUIO,
[IPOEKT HE OTBEYAET TPeOOBAHUSIM,
W3TI0KEHHBIM B METOIMYECKHIX
pexoMenaanusx kadenpsl. [Ipu 3ammre
pabOTHI CTYIEHT 3aTPYIHSICTCS OTBEYATh
Ha TIOCTABJIEHHBIE BOIPOCHI 110 TEME
MPOEKTa, IPU OTBETE JIOMYCKAET
CYIIIECTBEHHBIEC OITUOKH

[Tpome-
KYTOUHASI
arTecTanus

IIpoBencHue
IIPOMEKYTOUHOU
aTTecTaluu
(9K3aMeH)

40

Ha sk3amMeHe mpoucXoAUT OLIEHUBAHKE
Y4IeOHOU JeATEeTLHOCTH 00yYarOIINXCs
[0 IUCLMIUIMHE Ha OCHOBE MOJIYYEHHBIX
OIICHOK 32 KOHTPOJIbHO-PEHTHHTOBBIC
MEpONPUSITHS TEKYILIETO KOHTPOJIS U
MMPOMEKYTOYHOM aTTeCTaIliH.
[Ipouienypa npoBeAeHUs IK3aMEHa!
YCTHBINM OTBET HA BOIPOCHI
HK3aMEHAIIMOHHOTO OMJIeTa ToCIe
MOArOTOBKH B TeueHue 20 muH. B
ounete mo 2 Bonpoca. MakcumanbHas
OIleHKa 3a dk3aMeH -40 6aios.
Kpurepuu olieHMBaHuUsI OTBETA CTYICHTA
[pY cJla4ye YK3aMEeHa:

40 GaIoB: BBICTABISETCS CTYACHTY,
€CJIU J1aH MOJHBINA, Pa3BEPHYTHIA OTBET
Ha MTOCTaBJIEHHBIN BOMPOC, TOKa3aHa
COBOKYMHOCTh OCO3HAHHBIX 3HAHHUU 00
00BEKTe, MPOSBIISIONIASICS B CBOOOTHOM
OTIEpUPOBAHUH TTOHATHUSIMU, YMEHUH
BBIJICJINTH CYIIIECTBEHHBIE U
HECYIIECTBEHHBIC €r0 MIPU3HAKH,
[IPUYMHHO-CJIEICTBEHHBIE CBsI3U. OTBET
dhopmynupyeTcsi B TEPMHHAX HAYKH,
M3JI0)KEH JTUTEPATYPHBIM SI3BIKOM,
JTOrM4€eH, 10Ka3aTesIeH, TEMOHCTPUPYET
ABTOPCKYIO MO3UIIUIO CTY/ACHTA.

30 — 39 GamIoB: BRICTABISCTCS
CTY/ICHTY, €CJIM JIaH MOJIHbIH,
Pa3BEPHYTHIN OTBET HA MOCTABJICHHBIN
BOITPOC, MOKAa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHHUH 00 0OBEKTE,

J0Ka3aTCJIbHO PACKPLITBI OCHOBHBIC

OK3aMCH|




MOJIOXKEHUSI TEMBI; B OTBETE
[POCIEKUBACTCS YETKask CTPYKTYpa,
noruyeckasi mocyie/I0BaTeIbHOCTD,
OTpa)karollas CylHOCTh PACKPhIBAEMbIX
MOHSATUH, TeOpUH, siBJIeHUN. OTBET
W3II0KEH JIMTEPATYPHBIM SI36IKOM B
TepMUHAX HayKd. MoryT ObITh
JIOTTYIII€HbI HEJJOYETHI B OIpe/IeICHUH
MOHSATUHN, UCIIPABJIICHHBIE CTYACHTOM
CaMOCTOSITEJILHO B MPOIIECCE OTBETA.

20 — 29 6annoB: BHICTABISAETCS
CTYJIEHTY, €CJIU JlaH MOJIHBIH, HO
HEJIOCTATOYHO IOCJIEI0BATEIIbHBIN
OTBET Ha MOCTaBJIEHHBINA BOMPOC, HO
[IPU 3TOM NOKa3aHO YMEHHE BBIJICTUTh
CYLIECTBEHHbIEC U HECYIIECTBEHHbBIE
[MPU3HAKU U IPUYUHHO-CJIE/ICTBEHHbIE
cBsi3u. OTBET JIOTUYEH U U3JIOKEH B
TepMUHAX HayKd. MoryT ObITh
TOTYIIEHBI 2-3 OMUOKY B ONIpeIeTICHUN
OCHOBHBIX MTOHSITUH, KOTOPBIE CTYIEHT
3aTPYIHSAETCS UCTIPABUTH
CaMOCTOSITEIIBHO.

10 — 19 6annoB: BBICTABISETCA
CTY/ICHTY, €CJIH JIaH HETIOJIHBIA OTBET, HO
HEKOTOpasi MOCJIEI0BATENbHOCTh
W3JI0)KEHUSI IPUCYTCTBYET, B 1IEJIOM
CTY/ICHTOM pa30upaeTcs B 00beKTe,
[MOKa3aHO YMEHUE BbIJCINUTD
CYLIECTBEHHBIE TPU3HAKU U TPUINHHO-
cJe/ICTBeHHbIE CBsI3U, OTBET JOTUYEH U
M3TI0KEH B TEPMHUHAX HAYKH.

MoryT OBITh IOTYIIEHBI OITUOKH B
OTIpe/IeNIEHUN OCHOBHBIX MOHSATHUH,
KOTOPBIE CTYACHT 3aTPYIHSAETCS
MCIIPABUTh CAMOCTOATEIBHO, HO Ha
JTOTIOJTHUTENIbHBIE BOITPOCHI
[peroaBaTesi CTyACHT MbITaeTCs
chopMyarpoBaTh 000CHOBAHHBIN OTBET.
1 — 9 GanyIoB: BBICTABIISIETCS CTYACHTY,
€CJIU J1aH HEIIOJHbBIN OTBET,
MPEACTABISIFONTNI CO00M pa3po3HEHHBIE
3HAHUS 110 TEME BOMPOCa C OMMOKaMHU B
onpenaeneHusx. [lpucyrcryior
(dbparMeHTapHOCTh, HEIOTUYHOCTD
M3IT0KEHUSI.

[lo MHOTMUM MOMEHTaM MPUCYTCTBYIOT
BBIBOJIbI, KOHKpETU3aLUs U
TOKa3aTeIbHOCTD U3JIOKEHHUS, HO
JIOTIOJIHUTENBHBIE U YTOUHSIOIINE
BOITPOCHI MIPENoaBaTessl He MPUBOIAT K
KOPPEKIUU OTBETA CTYJEHTa HE TOJIBKO
Ha MOCTaBJIEHHBIN BOMPOC, HO U Ha
NpyTHe BOMPOCHI JUCIUILTUHBL.

(0 GamIoB — OTCYTCTBHE OTBETA Ha
BOIPOC.




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIponenypa nposeneHus
aTTeCTaluH

Kpurepun
OLICHUBaHUs

OK3aMCH

Ha skx3aMeHe npoucxoauT olieHUBaHHE y4eOHOM NesTeIbHOCTH
00yJaromuxcs 1Mo JUCIUIIMHE HAa OCHOBE MOJIY4YE€HHBIX OILICHOK 32
KOHTPOJIbHO-PEUTHUHIOBBIE MEPONIPUATHSI TEKYILIETO KOHTPOJIS U
OpOMEXYTO4YHOH arTectauuu. [Ipu olleHuBaHUN pe3yabTaToOB
y4eOHOM AEATEIHHOCTH 00YYaIOIIErocst Mo JUCITUTIINHE
UCHONb3yeTCs OallIbHO-PEHTUHIOBAsI CUCTEMA OLIEHUBAHUS

perTuHTa o0yuaromerocs mo gucruruiuae 86...100 %. Xopomo: |[Tonoxenwus
BEJIMYMHA PeUTUHIra obyuatouierocs no aucuuiuiuge 74...85 %.
VYoBIIETBOPUTENBHO: BEIMUNHA PEUTHHTAa 00yUaroLIEerocs 1o
mucuumuge 60...73 %. HeynoBineTBOpUTENBHO: BENUUMHA
perTrHra 00yJaromerocs o JucuuInHe menee 59 %
JlomyckaeTcst BBICTaBJIEHUE OLICHKH Ha OCHOBE TEKYIIEro pedTHHra
(aBTOMaTOM).

pe3yabTaToB yueOHOM nesTenbHOCTH o0ydatomuxcs (yTBepkaeHa |B coorBeTcTBUN
npuka3zoM pextopa ot 24.05.2019 r. Ne 179) Otnuuno: Benuuuna |c mm. 2.5, 2.6

6.3. ITaciopt ¢oHIa OLIEHOYHBIX CPEACTB

KommereHmmn

Pesynbrarsl 00yueHus

[1K-2

3HaeT: buoxuMudeckue CBOWCTBA OT/IEIBHBIX BHIOB U IITAMMOB MUKPOOPTaHU3MOB,
uX (hepMEHTATUBHYIO aKTUBHOCTh Ipu OnoTpanchopmaiu 6uopecypcos u
MPOMBIIIICHHBIX OTXO/I0B

[1K-2

Ymeet: [Iporao3upoBars 3pPeKTUBHOCT OHMOTpaHCHOPMALINT, MOJEINPOBATh
MPOIIECCHl ¥ TapaMeTPhl C IPUMEHEHUEM METOZ0B MCKYCCTBEHHOIO HHTEJUIEKTa

[1K-2

MmMeeT mpaKTUYEeCKHIA OTIBIT: YIPABICHUSI MUKPOOHOJIOTHYECKON TpaHChOopMaIueit
ouopecypcoB. [IpuMeHeHNs METOOB UCKYCCTBEHHOTO MHTEIUICKTA JIJII MOHUTOPUHTA
HaIpaBJIeHHOW OnoTpanchopManuu 6UOpecypcoB

[1K-5

3HaeT: 3aKOHOMEPHOCTH MPOTEKAHUS TPOLIECCOB OMOTpaHC(HOpMAIINU MX 3HAYCHHE
[PU PEIICHUH IKOJIOTHUECKUX POOIeM; METOIBI OUOTpaHcHOpMaIIUU C YIETOM
cBOICTB 00bekTOB. CoBpeMeHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH,
CHEIUATM3UPOBAHHBIC TIPOTPAMMBI, TPOrPAMMHO- TEXHUYECKHE TUIAT(HOPMBI TS
podecCHOHATBHBIX 33]1a4

[1K-5

YMmeert: [IpumenaTs npoueccel OuorpanchopMauu JUisl perieHus SKOJIOTHIECKUX
npo0ieM U MoJTyueHHs LelIeBbIX TPoayKToB. Vcnonab3oBath 361k Python ams
aHayin3a U 00pabOTKU JAHHBIX, MOHUTOPUHTA [TPOLIECCOB OMOTPaHCHOPMALINYE;
(bopMHPOBaTH MOCTAHOBKY TEXHUYECKOTO 3aJJaHUs Ha pa3pabOTKy UCKYCCTBEHHOIO
MHTEJIJICKTA JJ11 KOHKPETHBIX 1iesiel

[1K-5

Mmeet mpakTu4eckuii onbIT: [IprMeHeH!sI METOIOB 1 HHCTPYMEHTAIIBHBIX CPENICTB
MCKYCCTBEHHOTO MHTEIUIEKTA JUIS U3YUYCHUS U YIPABICHHUS POLIECCaMU
ouorpancdopmarm; GopMUPOBAHUS PA3MEUCHHBIX TAHHBIX JJISI PEHICHUS
npodeccHoHaTBHBIX 3a/1a4

[1K-10

3HaeT: Knaccel MCTOIOB U aJITOPUTMOB MAIIMHHOTO O6yLIeHI/I$I

[1K-10

Vmeet: CTaBUTh 33/1a41 M aIalITUPOBATH METO/IBI M AJITOPUTMbI MAITUHHOTO
00yueHus

[1K-10

Mmeet HpaKTI/I‘-IeCKI/Iﬁ onbIT: IlocTaHOBKY 3aa4M U afalTalMyd METOJI0B U

AJITOPUTMOB MAIlIMHHOI'O 06y‘~I€HI/Ifl




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1.  Kocreneukutii, I1. C. MonenupoBaHue nmapaielbHbIX CUCTEM 0a3
nanHbIx [Tekcr] yue6. mocobue aist maructpanToB u acniupanTos 1. C.
Kocrenenxuit, JI. b. Cokomunckuii ; FOx.-VYpai. roc. yu-T, Kad. Cucrem.
nporpammupoBanue ; OYpI'Y. - UensaOunck: @oroxynoxxuuk, 2012. - 78 ¢. ui.

2. Usanona, JI. A. [lumesas 6uorexnonorus [Tekcr] K. 2 TlepepaboTka
PaCTUTENBHOTO CHIPhsl y4eOHOE MocoOue IJist By30B 10 crienuanbHoctu 240902
"TInmeBas ouorexnonorus" JI. A. Usanosa, JI. . Boiino, 1. C. BanoBa. - M.:
KomnocC, 2008. - 471, [1] c.

6) OononHumenbHas IUmepamypa:
1.  Coxonunckuit, JI. b. OYpI'Y IlapamienbHbie cUCTEMBI 0a3 JaHHBIX
[Texct] yueO. mocobue i By3oB 1o HampasiaeHusM 010400 "Tlpukna.
matematuka 1 pusuka" u 010300 "dynnam. nHbopmarrka 1 HHPOPM. TEXHOIOTHH"
JI. b. Cokonunckuii ; FOx.-Ypai. roc. yu-T ; FOYpI'Y. - M.: U3narensctBO
MockoBckoro yHuBepcurera, 2013. - 182 c. uin.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
1.  1.BectHuk HOxHO-YpanabCKOro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepusi: KomnbloTepHbI€ TEXHOJIOTHH, YIIPABICHUE, PAIMOITIEKTPOHUKA
2. 2.BectHuk FOxHO-YpanbCKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus I1uieBsie 1 OUOTEXHOIOTHHI
3. 3. Bioresource Technology.
4. 4. MPDI. Fermentation.

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL: 5
1. METOOAMYECKUE YKA3AHUA JJISI CAMOCTOATEJIBHOU
PABOTBI CTYJEHTOB

U3 HUX: yuebHo-Memoouyeckoe obecneuenue camocmosmensHol pabomol Cmyoenma.
1. METOAMYECKUE YKA3AHUA U1 CAMOCTOATEJIBHOU
PABOTBI CTYIAEHTOB

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
JIUTEepaTypbl AIIEKTPOHHOMN
dbopme
DIEeKTPOHHO- An6opoB P.A., 3axaposa E.B., Konnerast C.M. Pa3Butue
OCHOBHAS OoubnuoreyHas  |ynpaBieHHUsS OMOJOTHYECKUMU aKTUBAMH U y4eTa Pe3ylnbTaToB
1 Teparypa crucTeMa X OMOTpaHC(hOPMALINU B CEITHCKOM X03siicTBe. MkeBcKkas
M3aTeNCTBA roCydapCTBEHHAs CENbCKOXO3siicTBeHHas akaaemus, 2009. —
Jlanb 161 c. https://e.lanbook.com/book/133953




DIEKTPOHHO- [umoga 10.C., lemnnenko H.YO. MonenupoBanue
OCHOBHAS ounomoreyHas OMOTEXHOJIOTUYECKUX MPOIECCOB: YUueOHOe mocodue.
HTenaTvha cucTema Cubupckuii rocynapcTBeHHBI YHUBEPCUTET HAyKH U
patyp N30aTeILCTBA TeXHOJI0rMM nMeHH akagemuka M. ®@. Pemernéna, 2018. — 96
Jlanb c. https://e.lanbook.com/reader/book/147480/#92
DNEKTPOHHO-
JononHuTebHAs oubnuoreyHass  |beccmeptHbii, M. A. VICKycCTBEHHBIN HHTEIIEKT: yueOHOE
TenaTVDA cucreMa nocobue / I.A. beccmeptasiil. — Cankr-IlerepOypr: HUY
patyp wsnatensetea [TMO, 2010. — 132 c. https://e.lanbook.com/book/43663
Jlanb
DIEKTPOHHO- Epémenko O.H., Ucaesa E.B., [TouexyTtoB 1.C. TexHonorus
NomonuTenbHas OubnuoreyHast  |HOATOTOBKU PACTUTEIBHOTO ChIPhS /1151 OMOKOHBEPCHH:
TenaTVDa cucrema YuebHOoe nocodue. CuOUpCKUil rocyJapCTBEHHBIH
patyp M30aTEIIbCTBA YHUBEPCUTET HAYKW U TEXHOJIOTUH UMEHU akajemuka M. @.
Jlanb Pemernéna, 2018. — 92 c. https://e.lanbook.com/book/147488
e) -
6;:;;(:1222;{}?% [TenpkoBa, T.I. Monenu U METOJbI HICKYCCTBEHHOTO
JlononHUTENbHAS HCTeMa uHTeuiekTa: yueobnoe nocobue / T. I'. Ilenpkosa, 0. B.
niTeparypa AIATCIECTEL Baiinmreiin. — Kpacnosipck: COY, 2019. — 116 c.
A https://e.lanbook.com/book/157579
Jlanb
JIEKTPOHHO-
MeTtoanyeckue JICKTPOTIH Meimepuna, E. B. Cuctembl HCKyCCTBEHHOTO MHTEJUIEKTA :
oubnmuoTeyHas
nocoous s cHCTeMa yuebHo-MeToanyeckoe nocodue / E. B. Memepuna. —
CaMOCTOSITEJIbHOM A ATebCTRA OpenOypr : OI'Y, 2019. — 96 c.
paboTHI CTy/IEHTA .HaIIL-IB https://e.lanbook.com/book/160008

[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO O0ECTICUCHHUS:

SNk W=

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

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX

b

CIIPABOYHBIX CUCTCM!

00O "UBUC"-baza nanubix nepuoandeckux uganui "MBUC"(18.03.2024)
-The Cambridge Cristallographic Data Centre(31.12.2023)
-baza nanneix BUHUTU PAH(Geccpouno)

-Nudpopmanmonnsie pecypebl OI'Y OUIIC(Oeccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
MPEyCTAaHOBICHHOE IPOTPaMMHOE 00eCTIedeHHE, UCTIONB3YEeMOe ISl Pa3IMUHBIX
BUJIOB 3aHATHH

Ne

Bun 3anaruit
ayz.

MynbTuMenuitHas yueOHas aynutopusi MarepraibHO-TEXHUYECKOe 00ecTieueHue:
263 (1. IIpoekrop — 1 mit. 2. Okpan — 1 wT. 3. HoytOyk — 1 mt. UmymecTBo: 1. Yuebnas
(2) |mapra aByxmecTHas — 20 wT. 2. YueOHas napta yerbipexmecTtHast — 10 mrT. 3.
Jlocka ¢ pabounmu noBepxHocTsiMHA — | mT. 4. Cron npenoxasaress — 1 mT.

Jlekun

JIaGoparopHbie |241
3aHATHSA (2)

YueGHast maboparopusi OMOTEXHOIOTHH U aHATMTUYECKUX UCCIIeT0BaHUN
MarepuanbHO-TeXHHUECcKoe oOecrniederHue: 1. AkBaauctuistop — 1 mT. 2.




AHanu3aTop MoJIoKa — 2 IT. 3. Annapar cymuiabHblid — 1 mt. 4. Anmapar
YJIBTPa3BYKOBOW MOTPYKHOU — 1 mIT. 5. AHanu3aTop BiIaxXHOCTH — | mT. 6. Becw 1
KJ1acca TOYHOCTH — | mT. 7. Beckl anekTpoHHbIe 1abopaTopHbie — 1 mT. 8. Beck 10
15 kr — 1 mt. 9. Bonstnas 6anst — 1 mt. 10. duadonockon — 1 mT. 11. M3meputens
nedopmanuy KIeHKoBUHBI — | mT. 12. JIByxKaMepHBII MUKpPOTIPOLIECCOPHBII
noHomep — 1 mt. 13. JlromuHockon — 1mT. 14. Mukpockon OMHOKYJISPHBIN — 2 IIIT.
15. Mukpockon MOHOKYJIsApHBIN — 4 T, 16. [lnuTa snexrpuueckas — 1 mr. 17.
[Tonsspumetp — 2 . 18. Ilpunrtep mazepusiii — 1 mt. 19. Pedpakromerp — 1 mr. 20.
pH-metp — 1 mt. 21. Cxanep — | wt. 22. Crepunuzarop — | mr. 23. Tenedon
crarmoHapHsbiil — 1 mT. 24. TepmocTar Bo3ayuiHbid — 1 mT. 25. dotokonopumerp —
1 wt. 26. XonommieHuk — 1 mt. 27. Hentpudyra — 1 wr. 28. lkad BeITHKHON — 1
mT. 29. [lIkad cyxoxkaposoii — 1 mt. 30. [lIxkad cymmnsHbIi 3epHOBOM — 1 mT. 31.
[ taTuBe! 1y TUTpOBaHus — 6 WT. 32. Monurop — 3 wt. 33. KnaBuarypa — 3 wrt.
34. Mpib komnbioTepHas — 3 mit. 35. CucteMHsbIi 610K — 3 mmT. 36.
Konuposanehslii annapar — 1 wt. Umymectso: 1. Jfocka mapkepnas — 1 mrt. 2.
Konaummonep — 1 . 3. [lpucnoco6nenne st cymku mocyasl — 2 mT. 4. CTomnsl
naboparopusie — 11 wt. 5. Cron ans o6opynoBanus — 4 mr. 6. CTon mpenogaBarens
— 4 wit. 7. Ctyn npenogasareins — 4 wrt. 8. Cton-moiika — 2 mt. 9. Cton aist
TexHuueckux Hyxa — 1 mr. 10. Crolika g cymku nocyasl — 1 mt. 11. Crolika — 1
mT. 12. Croiika mis onex el — 2 mtT. 13. Ceiid — 2 mt. 14. Tabypet BrICOKHIA — 8
mt. 15. Tym0a npucraBnas — 2 mrt. 16. Tymb6a c 3epkanom — 1 mr. 17. Yacer — 1 mT.
18. llkad ¢ HarmsygapIMU MaTepuanamu — 2 mt. 19. [llkad ¢ naboparopHoii
nocynoit — 3 . 20. Hlkad mist mokymenTos — 2 tt. 21. Hlkad mst omex st — 1
mT. 22. [lIkad-kaproTeka — 2 mrT.




