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1. llesu u 3212494 AU CIUILIHHBI

[Ipo6rema KaueCTBEHHOTO MCTOLICHHS BOAHBIX PECYPCOB aKTyallbHA AJIsi BCErO MUpa, B
ToM uncie u Poccun. Hanbonee nmpuopuTeTHHIM HampaBiIeHHEM B 00JIaCTH
OMOJIOrMYECKOM OUMCTKU BOIHBIX AKOCUCTEM MOXKHO BBIICTUTH OMOpEMEANAIINIO, KOTOpas
BKJTIOYAET B C€0S KOMILIEKC METO/IOB OYMCTKH BOJ U TPYHTOB C HCIIOJIb30BAHUEM
MeTaboIMYECKOTO MOTEHITMATa OMOJOTHIECKUX 0OBEKTOB, TAKMX KaK MUKPOOPTaHU3MEI,
pacTeHus, TpuObl, HACEKOMbIE, YePBH U JIPYTHE BUJIBI OpraHu3MoB. Llenpio qaHHOTO Kypca
ABIIsIeTCSl (POPMUPOBAHUE Y CTYIEHTOB OCHOBHBIX MPEACTABICHUI O TIpoIieccax
OouopemMenuanuy, Kiaccu(UKauy 3arpsi3HAIONIMX BEIIECTB U CIOCOOOB YIIpaBIeHHS
npoueccaMu OHopeMeaualii akBapecypcoB. 3a1adu Kypca 3aKI04aloTcs: — B U3yUYEHUH
OCHOBHBIX 3aKOHOB YIIPaBJIEHUS MpolieccaMu OnopeMeaualii akBapecypcoB B IPUPOE U
IPOMBILUIEHHOCTH; — OCBOCHUE U OBJIaJICHUE HAyYHBIM TEOPETUYECKUM 3HAHUSIMH B
oOnactu OuopeMeauali aKBapeCcypcoB; — OBJIAJIEHUE MPAKTUIECKUMHU HaBbIKAMU
MOJICJIMPOBAHUSA U IPUMEHEHHUSI METOI0B MCKYCCTBEHHOT'O MHTEJUIEKTA B MPOLIECcCax
duTOopemenuaIim, UCIoab30BaHus HaPTOGUTOB, TUAPOPHUTOB U AP. OUOTOTUUECKUX
OOBEKTOB JI1 OYUCTKU aKBAPECYPCOB; — B (POPMUPOBAHUH BUACHUS MEPCIIEKTUB PA3BUTHUSA
HpoleccoB OnopemMeMali B KOHTEKCTE PELICHUs IKOJIOTHYECKUX 3a1a4

Kparkoe conepxxanmne TUCUMILITHHBI

[Tpu n3ydeHnn TUCIUTITNHBI OyIeT paCCMOTPEHA XapaKTepUCTHKA MpoIiecca
OmopeMeananuy, 1ana KiracCu(PUKaIys 3arps3HAIONINX BEMIECTB, KOTOPHIE MOTYT OBIThH
OMopeMeMUPOBAHEbI, MPEACTABICHBI (DU3UKO-XUMUUYECKHUE YCIOBHS TIPH MPOBEACHUH
OouopemMeauauu. PaccMoTpeHbl OCHOBHBIC TTPUHITUITBEI OPTaHU3AIUH TIPOIIECCOB
OnopeMearaIu, BO3MOYKHOCTH UCIIOJB30BaHMSI B TAHHOM IIPOIIECCE METO/IOB
HCKYCCTBEHHOTO MHTeJIeKTa. M3yueHa Ouoxumus OuopeMeuaiuu, adpooHoe u
aHa’poOHOE OMOpPa3IOKEHUE, MYJIBTUMEIna-MHOTro(a3Has Onopemenuanus. PaccMoTpeHbI
0COOEHHOCTH OpraHU3AIIMH, IJIAHUPOBAHKS M YIIPABJICHUS IPolieccaMu OMOpPEMETHAIIHH
akBapecypcoB. OCBOEHBI OCHOBHBIE TEXHOJIOTHH YIIPABICHUS OMOopeMearaiuen
aKBapeCypcoB, TAKHME KaK METO/IbI HCKYCCTBEHHOTO MHTENICKTa B (PUTOpEMEIUAIINH OT
3arpsisHUTENEN BO/IbI, HAGTOPUTOB sl peMeaualuy HeQTenpoyKToB, THAPOGHUTOB JIs
MeTropaiuy BogoeMoB. Onucana pojib BOIHO-O00JOTHBIX YTOIUN B OUUCTKE BOJIBI.
PaccMoTpeHs! coBpeMEHHBIE CIIOCOOBI OMOpeMeTuaIiis TakKiue Kak, UCIOJIb30BAHHE

MO (DAIIPOBAHHBIX MUKPOOPTAHU3MOB JIJIsl TOBBIMICHUS d()(PEKTUBHOCTH
OMOpasIoKEeHNsT KOHKPETHBIX 3arpsi3HUTENEH 10 0oJiee TPOCTHIX U MEHEE TOKCUIHBIX
dopmM. Jlana cpaBHHUTENbHAS XapaKTEPUCTHUKA ITPOIIECCOB OMOpEMEIHAIIIU C OOBIYHBIMHU
(GU3HYCCKUMHU U XMMHUYECKUMH TEXHOJOTHSMH BOCCTAHOBIICHHUS aKBapeCypcoB, M3ydeHbl
CXEMBI ONTUMAJILHON KOMITJIEKCHOH aTTeCcTallii KOHEYHBIX MPOIYKTOB MTPOIIECCOB
OmopeMenuaIuu.

2. Komnerenuu odyuyawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (xommnieTeH1un) 00y4YeHHUs 10 AUCITUTUIHHE

3HaeT: Ynpasienue pecypcamu ruapocdepsl. Turbt
3arpsi3HEHUN U CrIocoObl OMOPEMUINAIIHH.
(OCHOBHEBIE IPUHIMIIBI OpraHyu3aluy IpocCCOB

I1K-4 MonenupoBarb pa3BuTHE
OMOTEXHOJIOTMYECKHX MPOLIECCOB B IPUPOIE




OropeMeTuaIui, BO3SMOKHOCTH HCIIOJIb30BAHUS B
TAHHOM MPOLECCE METOAOB HCKYCCTBEHHOTO
WHTEJIEKTa

YMeet: MonenupoBarh MpoIecchl OnopeMeraim
AKBapeCypCOB B MIPUPOJIEC U MPOMBIIIUIEHHOCTH.
YIpaBisATh MpoLIECCaMU PEMUIUALUY C
MCII0JIb30BAaHUEM BO3MOXKHOCTEW METO/I0B
VMCKYCCTBEHHOT'O MHTEJUIEKTA

Mmeer npakTuyeckuii onbIT: HaBpikamu
OpraHU3ALMH U BBIITOJIHEHHUS HAyYHOTO
DKCTIEPUMEHTA, Pa3padOTKHU MOIXOI0B
OropeMeualuy aKkBapecypcoB B MPUPOJIE U
MPOMBIIIIEHHOCTH

[1K-6 Cnoco6eH ynpapisiTe IPOEKTaMH IO
CO3/IaHHUIO, OJAEPKKE U UCIIOJIBb30BAHUIO CUCTEM
HCKYCCTBEHHOT'O HHTEJUIEKTA CO CTOPOHBI 3aKa34HKa

3HaeT: MeToabl U Cpe/icTBa B3aUMOICUCTBUS C
WHXEHEPAMH 110 3HAHUSM, Pa3paboTINKaMU,
KJIFOUEBBIMU T10JIb30BATEIISIMU U DKCIIEPTAMU B
MPOIECCE CO3JAaHUSI, BHEAPEHUS U UCTIOJIb30BAHUS
CUCTeM OHMopeMeralliy aKBapeCcypcoB

Ymeert: [IpuMeHATh METOIBI U CPEACTBA
KOJUIEKTUBHOW pa0bOThI, THOKHE TEXHOJIOTHH
BBITIOJTHEHUS POEKTHBIX Pa0OT B KOOPUHAITUN
paboT MO CO3/IaHUI0, BHEAPEHUIO M COMTPOBOKICHHIO
CHUCTEM B 00JIaCTH Pa3BUTHS MPOIECCOB
OropeMenIuaIui B KOHTEKCTE PEIICHUS
DKOJIOTHYECKUX 3a1a4

meer npakTuyeckuii onbIT: HaBpikamu
YVIIPaBJICHUS TpOIleccaMu OnopeMeIuaIuu
AKBapeCypCOB B PUPOJAE U IPOMBILIJIEHHOCTH Ha
OCHOBE HOBBIX 3HAHWI M 3HAHUH CO CTOPOHBI
3aKa34MKa JJIs IPOBOAMMBIX HCCIIETOBAHUI

[TK-11 Crioco6eH pyKOBOAUTH MPOEKTaMH MO
CO3JJaHMIO CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTA C
IIPUMEHEHNEM HOBBIX METOJIOB M aJITOPUTMOB
MAaIIMHHOTO 00y4€HHUs CO CTOPOHBI 3aKa3urKa

3HaeT: QyHKIIMOHAJIBbHOCTH COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB U CUCTEM
pOrpaMMUPOBAHUS B 00JIaCTH CO3AaHUS MOJIEIeH U
METOZ0B MAIlIMHHOTO 00y4eHHUs

YMmeer: [IpuMeHATh COBpEMEHHBIE
WHCTPYMEHTAJIBHBIEC CPEACTBA U CUCTEMBI
pOTrpaMMHUPOBAHUS [T Pa3paOOTKU HOBBIX
METOZI0B U MOJIeJIel MaIlIMHHOTO 00y4€eHus

MMeet npakTuyeckuil onsIT: [IpumeHneHns
COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB U
CHCTEM MPOrpaMMHUPOBaHUS JJIsl pa3pabOTKH HOBBIX

METO0B U MOJIeJIel MAIIMHHOTO 00y4eHus

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

MHTeNnIeKTyalbHBIN aHATN3 JaHHBIX B
OHMOTEXHOJIOTHSIX,

HuskoymieponHbie OMOTOTIMBHBIC TEXHOJIOTHH,
CeHcopHas OIIeHKa HOBBIX BUJIOB OMOTIPOTYKITUN
METO/IaMH UCKYCCTBEHHOTO HHTEIIJIEKTA,
MoJeKyIsIpHOE MOAETUPOBAHUE B OMOTEXHOJIOTHSX,
CemuHap 1Mo MPpUMEHEHUIO METOIOB
MCKYCCTBEHHOTO MHTEJUJIEKTA B MPOMBIIIUICHHBIX 1

He npenycmoTpenst




|3KOJIOFI/I‘-IGCKI/IX OHMOTEXHOJIOTHIX

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

MHTeIeKTyalbHbI aHATN3 JaHHBIX B
OHOTEXHOJIOTUAX

3naeT: Hanpasienus pa3BUTHS CUCTEM
HCKYyCCTBEHHOTO HHTEJUICKTA,
METOJIBIICKOMITO3UIINM PEIIAeMBbIX 33134,
TEXHOJIOTMUHUHTEIUIEKTYallbHOTO aHAIHM3a IaHHBIX,
COCTOSTHHCHAYYHBIX JIOCTIDKEHUN B 00J1aCTH
00pabOTKUTIONYYEHHBIX TaHHBIX U HX
OMOMH(POPMAITMOHHOTOTIPUMEHEHHE CUCTEM
MCKYCCTBEHHOTO HHTEJUICKTA IS Pa3IUYHOTO
aHanu3a B OnoTexHonorusx, CoBpeMeHHOE
COCTOSTHUE HAyYHBIXJOCTHKECHHI B 007acTH
MCITOJIb30BAaHUSIMCKYCCTBEHHOTO MHTEJUICKTA B
MPOMBIIUICHHBIX UIKOJIOTHUECKUX OMOTEXHOIOTHSX,
MeTo/1bl MOCTAaHOBKH 33134, MPOBEACHUS U aHAIN3a
TECTOBBIX M IKCIIEPUMEHTAIbHBIXUCTIBITAHUT
[paboTOCIIOCOOHOCTH CHCTEM, OCHOBAHHBIX HA
3HaHUAX YMeeT: [[pUMeHsITh TEXHOIOTHH
WHTEJUICKTYaJIbHOTO aHaIN3a
DKCIIEPUMEHTAIBHBIXJAHHBIX C UCTIOJIh30BAHHEM
CIIENUATTU3UPOBAHHBIXIIPOTPAMM, JEKOMITO3HUITHIO
pelIaeMbIX 3a/1a4 CUCIOJIb30BaHUE UCKYCCTBEHHOTO
uHTeeKTa, ®opMupoBaTh pazMedeHHBIC TAHHbBIE
TUISIpEIIICHHS 32/1a9 TPOMBIIUICHHBIX U
DKOJIOrMYeCKUXOHOTEXHOJIOIUIH, OLICHUBATh
MPaBUJIbHOCTHIIOTYYEHHOTO MacCCHBA TAHHBIX JJIS
MOJICTTUPOBAHUSIOMOTEXHOJIOTHIECKHUX MPOIIECCOB,
CraBUTb 33/1a4¥ ¥ Y4acTBOBATh B MPOBEACHUU
TECTOBBIX M SKCIIEPHUMEHTATLHBIXUCTIBITAHUH
paboTOCIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
3HAHUSX, AHAJIM3UPOBATH PE3YIbTATHl U BHOCUTH
n3mMeHeHus MiMeeT npakruueckuit onsIT: B
MOCTAHOBKE 3a/1a4 10 pa3pabdOoTKe Win
COBEPILIEHCTBOBAHUIOCOBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHI 1 0a31aHHBIX
MPUMEHUTEIHHO K TPOMBIIUICHHON OMOTEXHOJIOTHH,
B oOmactu BHeIpeHUs aHaM3a TaHHbBIX C
MPUMEHEHUEM METOAOBUCKYCCTBEHHOTO MHTEIJICKTa
B TEXHOJIOTHICCKUUIIPOIIECC TPOMBIIIUICHHBIX U
SKOJIOTHYECKHUX OMOTEXHOJIOIHi, B mocranoBke
321491 ¥ YYaCTUHU B TIPOBEICHUH T€CTOBBIX
MIKCTIEPUMEHTATBHBIX UCTIBITAHHIMA
paboTOCIIOCOOHOCTH CHCTEM, OCHOBAaHHBIX
HA3HAHUSX, aHAJHM3E Pe3yJIbTaTOB U BHOCEHUU
N3MEHECHUI

CeHcopHas OlleHKa HOBBIX BUJIOB OMONPOTYKIIUN
METO/IaMH UCKYCCTBEHHOTO MHTEJIJIEKTa

3unaer: CoBpeMEHHbIE
MH()OPMALMOHHBIETEXHOJIOT U U
CIIEIHAIIN3UPOBAHHEIE IIPOrPAaMMHBIEIIPOLYKTEL,
MCTIOJNIb3YEMbIEC B TIPOMBIIIJICHHBIX UIKOJIOTMYECKHX

OHOTEXHOJIOTUSX JIJIsl CCHCOPHOMOLIEHKH HOBBIX




BUI0B Ononpoaykuuu. [ [puMeHnMOCTb METONIOB
MCKYCCTBEHHOTOMHTEIUIEKTA JIJIs
OrOWH(OPMAITMOHHOTO aHATTN3aTEXHOIOTUIECKUX
MPOLIECCOB MPON3BOICTBAOHOIPOAYKIIUH,

[ [pUHIIUTIBI TOCTPOEHHS CHCTEMKOMITBIOTEPHOTO
3pEHUs], METObI U TIOJXObI KIJITAHUPOBAHUIO 1
[peann3anuy MPOEKTOB MTOCO3/1aHUIO0 CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTa HAOCHOBE CKBO3HOMU
U poBoit TexHONIOrHU«KoMIbIOTEpHOE 3peHne,
MeTobl, TEXHOJIOTHH U UHCTPYMEHTHI U
ru1aTGOpMbl OU3HEC-aHATUTUKH, METOI0IOTHIO
yIpaBiIeHUs] OMOTEXHOJIOTMUYECKUMHU Mpolieccami,
METOBI UXPETYIUPOBAHUS TIPU BapHALIUU
BXOJ/IHBIXIIAPAMETPOB, BIUSHUE U3MEHEHHI
BXOJHBIXIIAPAMETPOB Ha KOHEUHBIH MPOTYKT.
B03MOXXHOCTUIIPUMEHEHUS! METO/IOB
MCKYCCTBEHHOTO WHTEJUIEKTA Il IPOTHO3UPOBAHUS
CBOMCTB HOBBIX BHJIOB OMOTIPOAYKIIMH YMEET:
[IprMeHSATh CUCTEMBI KOMITBIOTEPHOTO3PEHHS
(BUCOKOHTPOJIb OMOTEXHOJIOTHUECKUXIIPOIIECCOB,
CEHCOpHasi OLleHKa OMOTIPOIYKIIUH)
msihopMHUpOBaHUs cOaTaHCUPOBAHHOTO
HaOOpagaHHBIX U UX 00paboTku, Pemare 3agaun mo
BBIIIOJIHEHUIOKOJUIEKTUBHOM IPOEKTHOM
NesITeIbHOCTH JUIACO3/1aHuUs, TOJ/ICPKKU U
MCIIOJIb30BaHMs CUCTEMUCKYCCTBEHHOTO UHTEIIJIEKTa
Ha OCHOBE CKBO3HOHIIM(POBOI TEXHOIOTUU
«KomnbroTepHOE 3peHre»Co CTOPOHBI 3aKa3uuKa,
[IpuMeHSITh METOIBI U MHCTPYMEHTHI aHAITN3a
TaHHBIX B PEIICHUHU 3a]1a4 IpodecCrOHaIbHOMN
NesITeILbHOCTH C UCTIONIb30BaHHEM CHUCTEM OM3HeC-
aHAMUTUKH, DOPMUPOBATH AJTOPUTMBI
YIpaBIEHUSONOTEXHOIOTHIECKUMHU TIPOIIeCCaMU
CIIPUMEHEHHEM METO/I0B
MCKYCCTBEHHOTOMHTEIIJIEKTA ITPU IPOU3BOICTBE
HOBBIX BHJIOBOMOIIPOAYKIIUH, OCHOBAaHHBIX Ha
3HAHMSAX CO CTOPOHBI 3aKkazunka lmeer
npakTHYecKkuil onbIT: [IprMeHeHns HCKyCCTBEHHOTO
MHTEJUIEKTA JIJIsl pEIICHUANIOCTAaBICHHON 3a1a4H,
00paboOTKH MOTYUYEHHBIXIaHHBIX, HHTEPIPETALUN
U151 9 PEKTUBHOTONIPOU3BOJICTBA HOBBIX BUJIOB
Ouonpoaykuuu, Pemenus 3aaad o BINOIHEHUIO
KOJUICKTUBHOM MPOEKTHOMUAEATEIIBHOCTH ISl
CO3/1aHHs, TIOJIEP>KKE UHCIIONb30BAHUIO CUCTEM
MCKYCCTBEHHOTOMHTEJUIEKTa HA OCHOBE CKBO3HOM
udpoBoiiTexHomoruu « KommerorepHoe 3peHne» co
CTOPOHBI 3aKa34uKa, [ [puMeHeHus: MeTo/10B U
WHCTPYMEHTOB aHaJIU3a JaHHBIX B PELICHUH 3a/1a4
npodeccHOHANTBHOMN IeITeTbHOCTH C
MCIIOJIb30BaHUEM CUCTEM OM3HEC- aHAJTUTHKH,
Peanu3anuy NpoeKTOB CO3aHUsI HOBBIX BUIOB
OHONPOAYKIINY CUCTIOIB30BaHHUEM CEHCOPHOM
OLIEHKUTEXHOJIOIMYECKUX MPOIIECCOB X
MPOU3BO/ICTBA

Huskoyriepoaabie OMOTOITMBHBIC TEXHOJIOTUN

3HaeT: COBpEMEHHOE COCTOSTHUE

Hay“IHBIXILOCTI/DKeHI/Iﬁ B 00JacTu




HU3KOYTJICPOIHBIXOMOTOILTUBHBIX TEXHOJIOTHH.
OcoOeHHOCTHYIIPABIEHUS IPOEKTaMU IO CO3AaHHUIO,
MOJICPKKE UHUCIIOIb30BAHUIO0 OMOTEXHOIOTHUYECKIX
CUCTEM BUHJIyCTPUU HU3KOYTIEPOIHBIX
OMOTOITMBHBIXTEXHOIOTHH, COBpEeMEHHOE
COCTOSTHUE HAy4YHBIX JTOCTHKEHUN B 001acTu
HU3KOYTJIEPOIHBIX OMOTOTUIMBHBIX TEXHOJIOTHH.
OCHOBBI UCTIOTB30BAHMS OMOTOTTUBHBIX
TEXHOJIOTHI B PEIICHUH DKOJIOTHYECKHUX TPOOTIEM H
coxpaHeHus1 onochepsl, MeTo10I0THIECKIE
MOJIXO/TbI K BBIOOPY UTIPUMEHEHHUIO METOJIOB
00pabOTKH UpaCTIPOCTPAHEHHUS 3HAHUH C TIOMOIIIBIO
C TIOMOIIBIOACTYKITUU, HHIYKIIUN U a0TyKIIUH,
COMIACOBAHMSIKCIIEPTHHIX OIICHOK U HEUETKOTO
BbIBOZIA YMeeT: Perare 3a7aun, HanpaBIeHHbIE
HAKOMIUIEKCHOE yTpaBJIeHHUE MTPOECKTaMH
MOCO3/aHUI0, MOAEPIKKE U HCIIOIB30BAHUIO
CUCTEM,0CHOBaHHbBIX Ha 3HAHUAX, CO CTOPOHBI
3aKa3YHKAIpH pa3padoTKe HUZKOYTIIEPOTHBIX
OHOTOIIMBHBIXTEXHOJIOT U1, Pemars KoMIIeKCHbIE
3a/1a4M, HaMpaBJieHHbIE Ha o0ecrieueHue Oananca
O6uo- 1 TexHochepsl, PaspadbaTeiBaTh TEXHOIOTHH
[PAIMOHATILHOTO UCTIOIB30BAHUS PUPOTHBIX
PECYpPCOB B KOMILJIEKCE C OXPaHOW 0OBEKTOB
OKpY>KaroIen cpesibl Mpu pa3padboTKe
HU3KOYTJIEPOIHBIX OMOTOTIMBHBIX TEXHOJIOTHUH,
[TpuMeHsATh METOABI 00PAaOOTKH HUPACTIPOCTPAHEHUS
3HAaHUU B CUCTEMAaX, OCHOBaHHBIXHA 3HAHUSIX, JJIS
perieHus 3a1adnpodeccuoHaIbHON ASSITENEHOCTH
HMmeet npakTuyeckuit onbIT: B obmactu
BHEPEHUSYTPABICHUESCKUX PEIICHUI B MPOIIECC
MmoJy4eHUsI0noToruMBa, B o0mactu pa3paboTku u
BHEPEHUST HU3KOYTIIEPOIHBIX OMOTOILTUBHBIX
TEXHOJIOTUH B MPAKTHUKY. AHaIN3a MPOOIEMHBIX
CUTyalluii HA OCHOBE CHCTEMHOTO MOJIX0/a
pa3paboTKu 1 GOPMUPOBAHUS CTPATETUN
coxpaHeHus: buopycypcos, [IpumeHeHHS
METOIOBOOPAOOTKH M pacipOCTpaHEHHUs 3HAHUH B
CUCTEMaX,0CHOBAaHHBIX Ha 3HAHUSIX, JJIS1 PEIICHUS
3agaunpodeccuoHaNnbHOMN 1eATeIbHOCTH

MOJ'ICKy.TIHpHOG MOACIUPOBAHUC B OMOTEXHOJIOTUAX

3Haet: [I[pumMeHeHne KOMIUIEKCOB METOZ0B U
WHCTPYMEHTAJILHBIX CPEICTB
CHUCTEMHUCKYCCTBEHHOTO MHTEIUIEKTa IS
MOJICITUPOBAHUST BOMOTEXHOJIOTUSIX. METOI0IOTHIO
Y [IPOTPAMMHBIEIIPOYKTBI MOJIEKYJISIPHOTO
MOJICITUPOBAHUSBEIIICCTB U MPOIIECCOB B
HpOMI)IH_U'IeHHBIX NOKOJIOTHUYCCKHNX 6I/IOTeXHOJ'IOFI/I$[X,
MeTo/1bl TOCTaHOBKH 3aJ1au, MPOBECHUS HaHaJIM3a
TCCTOBBIX U 3KCHepI/IMeHTaHLHBIXI/ICHBITaHI/Iﬁ
paboTOCIIOCOOHOCTH CUCTEMHUCKYCCTBEHHOTO
nHTEeIeKkTa, OOBEKTE U METOMBI
MOJICKYJIIPHOTOMO/ICIIMPOBAHHMS B TIPOMBIIIIICHHBIX
NOKOJIOTUYCCKHNX 6I/IOTeXHOJ'IOFI/I$[X.
CoBpEeMEHHBICTIONXO/IBI U MPOTPAMMHBIE TIPOAYKThI
JJISIOIITUMU3alluU 1

MOICTIUPOBAHUATIPON3BOACTBCHHLIX ITPOLCCCOB




Ymeer: [Tonp30BarbCcs MeTOgAMHU
MOJIEKYISIPHOTOMO/IeTUpoBaHus. Pemars
MPUKJIATHBIC 33]1a41 UPEATN30BbIBATH MTPOCKTHI B
001acTH MOJIEKYASIPHOTOMO/IETTUPOBAHUS B
MPOMBIIIUICHHBIX UIKOJIOTHYECKUX OMOTEXHOIOTHSX,
CraBUTb 33]1au¥ ¥ y4acTBOBaTh BIPOBEACHUN
TECTOBBIX M IKCIIEPUMEHTAILHBIXUCTIBITAHUH
PabOTOCTTIOCOOHOCTH CHCTEMHUCKYCCTBEHHOTO
WHTEIJICKTa, aHATM3UPOBATHPE3YIBTAThl U BHOCHUTD
n3MeHeHus, Vcrnonb30BaTe NporpaMmMHbIe
MPOAYKTHI JJIsl MOICTTUPOBAHUS Pa3BUTHE
OHOTEXHOJIIOTUYECKUX MPOIIecCcOB B mpupose Mmeer
MMPaKTUYECKUM ONbIT: McciienoBanns BELIECTB U
MPOIECCOB B OMOTEXHOJIOTUSIX CUCIIOIB30BaHUEM
MOJIEKYJISIPHOTO MOJIETTUPOBAHMSIHA OCHOBE
CHEIHAIU3UPOBAHHBIX TPOTPAMM
nOnonH(OPMAIIMOHHOTO aHaINu3a, B mocraHoBKe
3a]]aud ¥ y4acTUU B IPOBEJCHUH TECTOBBIX
MIKCTICPUMEHTATHHBIX UCIIBITAHHIA
PabOTOCITIOCOOHOCTH CHCTEM, OCHOBaHHBIX
Ha3HAHUSX, aHAJIM3€ Pe3yJIbTaTOB U BHOCEHUU
n3MeHeHul, B chepe monenupoBanus u
ONTUMU3ALMNHA OUOTEXHOJIOTHUYEKUXX MPOLIECCOB C
MOMOIIIbIO COBPEMEHHBIX ITPOTPAMM CPEJICTB

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

3HaeT: MeToabl U CpeicTBA yIIPABICHUS
[IPOCKTaMUCO3/1aHNUs1, BHEIPEHUS U UCIIOJIb30BAHUS
CHUCTEMHCKYCCTBEHHOTO HHTEJUJIEKTA CO CTOPOHBI
3aKa34MKAC Y4ETOM PUCKOB, BOSHUKAIOIIUX BO
BHYTpPEHHE!N UBHeIHeN cpene, CoOBpeMeHHbIE
UH(POPMAIITMOHHBIETEXHOJIOTHH U
CIIEMAJIM3UPOBAHHBIE IPOIPAMMHBIETIPOTYKTHI,
HCIIOJIB3YEMbIE B IIPOMBIIUICHHBIX U3KOIOTHYECKUX
O6uotexHonorusx. [[ppumeHMMOCTEMETOI0B
MCKYCCTBEHHOI'O MHTEJUIEKTa
Is10MonH(OPMAITMOHHOTO aHAT3a B
POMBIIIIEHHBIXH SKOJOTMYECKUX OMOTEXHOIOTUSAX.
DTUUYECKUEACTIEKThI IPUMEHEHHUS HCKYCCTBEHHOTO
WHTEJIJIEKTAB HAy4YHbIX UCCIIETOBAHMSIX U
MPEACTABICHUUPE3YJIBTATOB, TEPMUHOIOTNYECKUI
anmnapar B 00JacTH UCKYCCTBEHHOTO MHTEJUIEKTA U
€ro IPUMEHUMOCTH B IPOMBIIUICHHBIX U
DKOJIOTMYECKUX OMOTEXHOJIOTUSX. DTHUECKUE
ACITEKThI IPUMEHEHUSI NCKYCCTBEHHOTO NHTEIUIEKTA
B HAay4HbIX UCCIIEIOBAHMSIX U MPEACTABICHUN
pe3ynbTaTtoB, OyHKIIMOHAIBHOCTD
COBPEMEHHBIXUHCTPYMEHTAJIBHBIX CPELICTB U
CUCTEMIIPOTPaMMHUPOBAHUS B 00JIACTH CO3aHUS
MoOJIeIel UMETOI0B MAIlIMHHOTO O0y4€eHUS;
MPUHIUIBIIOCTPOEHUS CHCTEM HCKYCCTBEHHOTO
WHTEIIJIEKTA,METO/IbI U MTOJXO/IbI K IJIAHUPOBAHUIO U
[peann3alMunpoeKTOB 110 CO3AAHUI0 CUCTEM
MCKYCCTBEHHOTOMHTEIIIIEKTA, METO/IbI
WHTEJUIEKTYaJIbHOTOIUIAHUPOBAHUS SKCIIEPUMEHTOB,
bHOTEXHOIOTHYECKUE IIPOLIECCHI B IIPUPOIE,METOBI
WX MOZJEIMPOBaHUA. BO3MOXHOCTUIIPUMEHEHUS

MCTOIOB MCKYCCTBCHHOT'O MHTCJJICKTAJIA




[IPOrHO3UPOBAHUS OMOTEXHOJIOTMYECKUXITPOLIECCOB
B npupoje, JleicTpyroiee
DKOJIOTMYECKOE3aKOHOAATENbCTBO Poccuiickoit
Denepai, MIHCTPYKLIUH, CTAHJAPTHl 1 HOPMaTUBBI
B 00J1aCTHOXPAHBI OKPY’KAIOLIEN PUMEHUTEIBHO
KIpo(heCCUOHAIBHON

nesitesibHOCTU. KoHTponupyomye oprassl B
CcOOMI0IeHNUTPEOOBAHUI B POMBIILIICHHOM
6robe3onacHOCTH mporeccoB Ymeert: [IpumensTs
METO/Ibl M CPEACTBA YIPABICHUANPOECKTAMHU
CO3/1aHHUs1, BHEAPEHUS U UCIIOJIb30BAHUSACUCTEM
VMCKYCCTBEHHOT'O MHTEJUIEKTA CO CTOPOHBI3AKa3YMKa
C YYETOM PUCKOB, BOZHUKAIOIINX BOBHYTPEHHEN U
BHEIIHEH cpene, [[puMensTh
COBpPEMEHHBIENH(OPMALIMOHHBIE TEXHOJIOTHHU IS
00pabOTKUTIONYYeHHBIX JaHHBIX. [IpencTaBnsaTh
pe3ynbTaTbIONONH(OPMAIIMOHHOTO aHAIIN3A B
OTKPBITOMIIEYaTH, TOTOBUTH BBICTYIUICHHS HA
KOH(pEepeHIUAXPA3TUIHOTO YPOBHS, [[puMeHSITH
COBPEMEHHbIE KOMMYHUKAaTUBHBIE TEXHOJIOTUU JIJIS
[IPECTABICHUS PE3YIbTaTOB HAYYHOU U
MPAKTHYECKOM IeATETbHOCTH Ha KOH(pEPEeHIIUIX
[Pa3IMYHOIO YPOBHS, a TAKXKE B OTKPBITON NE€YaTH
Hay4HbIX U3aHuil, [I[puMeHsTh
COBPEMEHHBIEMHCTPYMEHTAJIbHBIE CPEJCTBA U
CUCTEMBIITPOrPaMMHUPOBAHUS I pa3paboTKu
HOBBIXMETO/I0B ¥ MOJIEIEN MAILIMHHOTO
00y4YEeHUS;pyKOBOIUTH BHITIOJIHEHUEM
KOJUICKTUBHOMIPOEKTHOM AEATEIIBHOCTH ISl
CO3aHUs, TOJJEPIKKU U UCTIOJIB30BAHMS
CHUCTEMHCKYCCTBEHHOI'O HHTEIIeKTa, MozenpoBarhb
MPUPOIOTIOI0OHBIETEXHOJIOTUH U MTPOLIECCHI [T
PKOJIOTM3aLMUIIPOMBIIIIEHHBIX IIPOU3BOJICTB,
Vcrionb30BaTh HOPMaTUBHO-IIPABOBYIO
0asy,lipaBuiia, CTAHAAPTHI IPH SKOJIOTMYECKOM
KOHTPOJIEOMOTEXHOIOTUYECKUX MPOILIECCOB U
perieHnn 3a1auB npodeccruoHanbHOU cdepe B
00J1aCTH OXpaHBIOKpYKaroten cpeasl meer
[IPaKTUYECKUM ONBIT: [IpuMenenus MeTonoB u
CPENICTB YIPaBJICHUS IPOECKTaMU
CO3/1aHNUS,BHEAPEHUS U UCII0JIb30BAHUS
CHUCTEMHUCKYCCTBEHHOIO MHTEJJIEKTA CO CTOPOHBI
3aKa3yMKac y4eTOM PUCKOB, BOZHUKAIOIIUX BO
BHYTpEHHEHN uBHeNTHel cpene, HaBpikamu oOydueHus
MCKYCCTBEHHOI'O MHTEJUIEKTa
CONIACHOIIOCTABIICHHOM 3a/1a4M, aHAJIN30M,
000011IeHnEM HUHTEepIpETAIel TOTYYeHHBIX
SKCIIEPUMEHTAJIBHBIX/IAHHBIX B IPOMBIIICHHBIX U
HKOJIOTUYECKMXONOTEXHONMOTHsIX, HaBbIKOB HayuyHOU
pEYN Ha PYCCKOM U MHOCTPAHHBIX SI3bIKAX JJIS
y4acTHs B HAYYHBIX MEXIYHAPOIHBIX
KOH(pEepeHIUAX C UCTIOIB30BAHHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJOTHH, PykoBoacTBa
BBIIIOJIHEHUEM KOJUIEKTUBHOMN
[IPOEKTHONIEATEIbHOCTH I CO3AAHUS, TOJACPKKI
MVCITIOJIB30BAHUS CUCTEM




HCKYCCTBCHHOTOUHTCIIJIICKTA, IPUMCHCHUA
COBPEMEHHBIXUHCTPYMEHTAJIbHBIE CPE/ICTB U
CUCTEMIIPOTPAaMMHUPOBAHUS JIJIsl pa3padOTKH
HOBBIXMETO/IOB U MOJIeJIel MalllMHHOTO 00y4YeHus,
HaBrIkaMu MOACIIUPOBAHUA
MPUPOIOTIOTOOHBIXOMOTEXHOTOTHIECKIX MTPOIIECCOB
1 UX aganTalrun BIIPOMBIIIJIICHHOCTH,

[ [prMeHEHHUS IEMCTBYIOIIETO SKOJIOTHYECKOTO
3akoHoparenscTBaPoccuiickon Penepanuu,
HOpPMAaTHBHO-TIPAaBOBY00a3y, CTaHIApTOB MPU
perieHn 3aa4d BIpodeccHoHaIbHON 001acTu

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 66,25 .

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero | 110 cemecTpaM B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 60 60
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIIBI 12 12
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 24 24
Camocmosmenvuas paboma (CPC) 41,75 41,75
[ToaroroBka k 3auety 20 20
MogenupoBaHue IpoIeccoB OMOpeMearaliiyi aKBapeCypcoB B
[PUPOJIE U MPOMBIIUIEHHOCTH C UCOJIb30BAHUEM BO3MOXKHOCTEHN 21,75 21.75
METOJIOB HCKYCCTBEHHOTO WHTEIIJICKTa
KoHCynbranum v npoMeKyTouHasi aTTecTalus 6,25 6,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

Ne
paznena

Hammenopanmne PasacioB JUCHUIIIIMHBL

O0beM ayaUTOPHBIX
3aHATHUH 110 BUJaM B
Jacax

Bcero [JI| 113 | JIP

CymHoCTh mporecca OnopeMeauanuu, KIacCuPUKAIUs 3arps3HIOIIIX
1  [BemecTB, KOTOPBIE MOTYT OBITH OMOpEMETUUPOBAHBI, (PU3UKO- 20 8 4 | 8
XUMHUYECKHUE YCIIOBUS MIPH MTPOBEICHUN OMOpEMEIHAIIHH.

HCKYCCTBCHHOI'O MHTCJIJICKTA

OCHOBHBIE IPUHIIMIIBI OPTAHU3ALMH MIPOLIECCOB OMOpEeMeanaIui,
2 |BO3BMOXKHOCTH MCITOJIb30BaHUS B JAHHOM IPOLIECCE METOA0B 20 8 4 8

OuopemMeauaIy aKBapecypCcoB.

broxumus 6uopeMennaniy, a3podHOe U aHa’poOHOE OHOpPa3IoKEHNUE,
3 MyJIbTUMEANAa-MHOTo(a3Has ouopemenuanus. Oco6eHHOCTH
OpraHu3aliy, TUIAHUPOBAHUS U YIPABJICHUS MPOLIECCaMU

20 8|1 4 | 8




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Cy1mHOCTh nporiecca OnopeMeualiu: JaHHbIA IPOLEecC OCHOBAH Ha BHEIPEHHUH B
3arpsi3HEHHYI0 YKOCUCTEMY aKTUBHBIX MUKPOOPTaHU3MOB-/1€CTPYKTOPOB. J1Jis
OMOpEeMUIUAIINN UCTIONIB3YIOTCSI OMOJIOTUYECKHIE TIPETIOPaThl, OCHOBY KOTOPBIX
COCTABJISIOT CIIEIIUATBHO MOA00PaHHbIE MUKPOOPTaHU3MBbI, (JEPMEHTHI U
o6unocypdakranbl (OMOTOTUYECKU aKTHBHBIC BEIIECTBA), CIIOCOOHBIC YCKOPATH
[POLIECC PA3TOKEHUS OPraHUUECKOTO 3arpA3HEHUSI.

Knaccudukanus 3arpsa3HsIIONNX BEIIECTB, KOTOPbIE MOTYT OBITh
OMOpEeMEIUUPOBAHBL: B YUCIIO 3arPsA3HUTENEH, KOTOpbIe ObLIM OMOPEMETUUPOBAHBIL,
BXOJAT TSKEIIbIe METAJLIbI, PaJIMOAKTUBHBIEC BEIIECTBA, TOKCUYHBIE OPTaHUYECKHE
3arpsi3HUTENN, B3phIBUATHIE BEIIECTBA, OPraHUUECKHE COEAUHEHNUS, IOy YEeHHbIE
u3 He(Tu (monuapomatnueckue yresogopoas! wiu ['TI/T), denonsr u qpyrue.

DOHU3NKO-XUMHUYECKHE YyCJI0BUs IIPpHU IPOBCACHUN 6I/IOp€M€I[I/IaHI/II/IZ IMPpONHECChI
6H0peMeI[I/IaL[I/II/I 3aBUCAT OT aKTUBHOCTU MUKPOOPIraHU3MOB U JKUBBIX paCTeHI/Iﬁ
HJIN UX U30JIUPOBAHHBIX (bepMeHTOB, HCO6XOI[I/IMO MNoAACPKMNBATH
COOTBCTCTBYIOIIUC (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IC YCJIOBUSA JIA KaKAO0T0 OpraHui3mMa ujin
(bepMeHTaTHBHOfI CHUCTCMBI, YTOOBI OIITUMHU3UPOBATD UX MeTa60J’II/I‘IeCKy}O
AKTUBHOCTD B ITPOLICCCC 6I/IOpeMeIII/IaHI/II/I.

OCHOBHBIE IPUHIIUITBI OPTaHU3AIUH MPOIIECCOB OMOpEMETNAIINH, TIPOIIECCHI
(buoctumyssmys, OnoayrMeHTaIMs, KOMIIOCTUPOBAaHUE, OMOIIUIIBI, 3eMIIeICTTHE,
dburopemenuaysi, 6MOPEaKTOPbl, MUKpOPEMEIUAIIHS U JIP.)

B03MOXXHOCTH HCTIOJIb30BaHUS METOAOB UCKYCCTBEHHOTO MHTEIUIEKTA B MPOIIecce
Oouopemeaualy, OCHOBHbIE (PaKTOPBI, KOTOPbIE HEOOXOIUMO BapbUPOBATh,
ONTUMU3UPOBATH U TOAACPKUBATH HA MPOTSHKEHUH BCETO Mpoliecca
onopemMeauanuu

buopasiaraeMocTh SBISETCS TOTEHIIUAIBHBIM CBOWCTBOM MaTepuaia, CriocoOOHOTO
K OMOpa3NI0KEHHIO B 33JJaHHBIX YCIIOBUSX, U XapaKTepusyeTcs: Habopom
napaMeTPOB, MO3BOJISIOIINX MaTePHAITy MIPONTH MpoIiecC OMOPA3IOKEHUS 10
OTpeieNIeHHOM CTENEHH B 33/IaHHBIN MPOMEXYTOK BPEMEHH, C IPUMEHEHUEM
CTaHJAPTHBIX METO0B UCIIBITAHUN U U3MEPEHUI. BelecTBa TEXHOrEHHOTO
MPOUCXOXKACHUS, HE TOAAIOIIUECS OMOPA3IOKEHHUIO, TIONaasi B TIOUYBY B KaueCTBE
OTXOJIOB, YXY/IIIAIOT SKOJIOTHIESCKYI0 0OCTAHOBKY, IIO3TOMY YYCHBIC MPUIIATAIOT
CIHEIHAJIbHbIC YCUIIHS JUIsl TOTO, YTOOBI MPUJaTh MHOTUM CUHTETHUYECKUM
MaTepuasaM CBOHCTBO OMOPa3IoKHUMOCTH (OMOpa3iaracMoCTH) B SIISAX
YMEHBILIEHUSI 00beMa OTXO/I0B U MPEAYPEKICHUS I CHIKEHUS 3arpA3HEHUS
OKpy>Karomien cpeapl. A3poOHOe pa3iiokeHHne (KoMIIoCTHpoBaHue) (aerobic
composting): buonoruueckoe paznokeHrne OPraHnYeCKUX BEIIECTB KAKOr0-JIn00
Marepuaia ¢ moTpedieHrneM CBOOOIHOTO KHCIOPO/Ia WM BO3yXa B IpoIecce
PKU3HEIESITeIbHOCTH MUKPOOPTaHU3MOB. AHA’POOHOE Pa3IoKeHUE
(obmorasudukarnms) (anaerobic biogasification): buomorndeckoe pa3ioxeHue
OpraHMYECKHUX BEIIECTB KaKOro-I100 MaTepuasa Mpu OTCYTCTBUU MOTPEOICHUS
CBOOOIHOTO KHCJIOPO/Ia MIIM BO3AyXa B MPOIIECCE KU3HEACATEILHOCTH
MUKPOOPTraHU3MOB, CIIOCOOHBIX BEIKMBATH 32 CUET BbIICTICHUS SHEPTUU U3
[TFOKO3BI WM JIPYTUX IMUTATEIIBHBIX BEMIECTB B OTCYTCTBUE KUCIOPO/IA.

MynbTuMmenua-mHorodasnas onopemeauanus. OcoOEHHOCTH OpraHU3aIUH,
[UIAHUPOBAHUSA U YTIPABJICHUS MTpOLIecCaMU OMOpeMeInallui aKkBapeCypCoB.

CoBpeMeHHbIe crI0cO0BI OropeMeananys Takie Kak, NCIO0JIb30BaHUE
MOAM(PUIINPOBAHHBIX MUKPOOPTAHU3MOB JIJIsl TOBBIICHUS 3 (HEKTUBHOCTH
OnopasnoKeHust KOHKPETHBIX 3arpsisHUTENEH 10 00Jee NPOCTHIX U MEHEe

TOKCHYHBIX (OpM.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATUA

Ne
paszena

HaumeHnoBanue uim KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

Kiaccudukanu u xapakTepucTrka Haubosee pacnpoCTpaHEHHBIX KOHTAMUHAHTOB.
M3yueHnue noHsATUs "3arps3HeHue" 1 OCHOBHBIX €TI0 BUAOB. 3arpsi3HEHUE — OJIUH
13 BUJIOB JIETPaIallid SKOCUCTEMBI. 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl — 3TO
AQHTPOIIOT€HHOE MPUBHECEHUE B SKOCUCTEMY areHTOB Pa3Iu4HON MPUPOAbL,
BO3/ICHCTBHE KOTOPBIX HA KUBBIE OPraHU3MbI TIPEBBINIACT IPUPOAHBIA YpPOBEHb. B
YICIIe ITHX areéHTOB MOTYT OBITh KaK CBOMCTBEHHBIE SKOCUCTEME, TAK U UYKJIbIe
eii. B COOTBETCTBUY C JaHHBIM OIPEICIICHUEM 3arps3HEHUS KIIACCUDUITUPYIOT 10
BUJy BO3JCHCTBUS, CIIOCOO0Y MOCTYIUICHHSI IEHCTBYIOIUX areHTOB B
OKPYXKAIOIIYIO CPEIY U TI0 XapaKTePy BO3JAEHCTBUS HAa HEE BBIJCIISIOT CIICIYIONINE
BH/IbI 3arPSI3HEHUS OKPYIKaIOIIeH cpefipl: 1) MexaHuueckoe — 3arpsi3sHeHUe
OKPYXKAIOIIEH CPe/Ibl areHTaMH, KOTOPBIE OKAa3bIBAIOT MEXaHMYECKOE BO3/ICHCTBUE
(Hampumep, 3axJIaMICHHE MyCOPOM Pa3HbIX BUIOB); 2) XUMHUECKOE —
3arps3HEHUE XUMHYECKUMH BEIIECTBAMH, OKa3bIBAIOIIUMH TOKCUYECKOE JACHCTBIE
Ha KUBbIE OPraHU3Mbl WIH BbI3BIBAIOIIMMU YXYAILIEHUE XUMUYECKUX CBOMCTB
00BEKTOB OKpYy X atomien cpeabl; 3) puznyeckoe — aHTPOIOTeHHOE BO3/ICHCTBHE,
BBI3BIBAIOIIECE HETAaTUBHBIC M3MEHEHHS (DU3MUECKUX CBOMCTB OKPYIKAIOIIECH CpeIbl
(TETUIOBBIX, CBETOBBIX, IITYMOBBIX, DJIEKTPOMArHUTHBIX | JIp.); 4) paJualliOHHOE
— AHTPOIOT€HHOE BO3JEHCTBUE HOHU3ZUPYIOUIETO U3TyUYEeHUS paJUOAKTUBHBIX
BEILIECTB, MPEBHIIAIONIEE TPUPOAHBIA YPOBEHb PAJUOAKTUBHOCTH; )
OHONIOrHYeCKOEe 3arps3HEHNE OTIIMYAETCs OONBIIUM pa3sHOOOpa3ueM U BKIIIOYALT:
— IPUBHECEHHE B DKOCUCTEMY UYXKIBIX € KUBBIX OPTaHU3MOB (JKHBOTHBIX,
pacTeHHii, MUKPOOPTaHU3MOB); — OCTYIUICHHE OMOT€HHBIX BEIIECTB; —
[MPUBHECEHUE OPTaHU3MOB, BBI3BIBAIOIINX HapyIIeHUE OalaHca MOy, —
AQHTPOIIOT€HHOE HAPYIIEHUE UCXOAHOTO COCTOSIHUS MPUCYIIUX SKOCUCTEME KUBBIX
OpraHu3MOB (HaIPpUMEP, MACCOBOE PA3MHOKCHHE MUKPOOPTAHU3MOB WITH
HEraTUBHOE U3MEHEHUE UX CBOICTB).

Vcrionp30BaHUs METOIOB UCKYCCTBEHHOTO MHTEJUIEKTA B IIPOLIECCE
OuopemenuaIyii, OCHOBHBIE (PAKTOPHI, KOTOPbIE HEOOXOAUMO BapbHPOBATH,
ONTHMHU3HUPOBATH U MOAJEP’KUBATH HA NPOTSHKEHUH BCETO IIpoLecca
ouopemenuanyn: -KoHIeHTpanus 1 OMOAOCTYTHOCTD 3arPSI3HUTENS B YCIOBHSIX
OKpy>Karolel cpensl; -Binaxxnocts; -Temneparypa; -buogocrynnsie nurareiabHble
BeleCTBa; -KNCIO0THOCTD MiM 11€JI0YHOCTH BOAHOU cpeasl ninu pH; -/locTynHOCTS
kuciopona. HapaGotka HaBbIKOB 00yUYeHHsI UCKYCCTBEHHOTO MHTEIUIEKTA aHAJIU3Y
[10JTyYEHHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX B Ipoliecca OnopeMuuaiuu
aKBapeCypCcoB

CpaBHI/ITeJ'II)HaH XapaKTCpUCTHUKaA IMPOLECCOB 6I/IOpeMeI[I/IaI_[I/II/I C OOBIYHBIMU
(bHSI/I‘ICCKI/IMI/I U XUMHUYCCKUMHU TCXHOJIOTHUAMHA BOCCTAHOBJICHUA aKBApPECYPCOB,
CxeMbl OIITUMAaILHON KOMIIJICKCHOM aTTECTalMU KOHCYHBIX ITPOAYKTOB ITPOIIECCOB

OropeMeTuaIii.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

Ne
paszzena

HaumenoBanue niu kpaTkoe cofepkaHue J1abopaTopHOi paboThI

Koi-
BO
4acoB

CymHocTs nporiecca OuopeMeauanuu. buopemuauanus - O4uIIeHre TPUPOTHON
Cpelbl OT 3arpsi3HEHUI MPU MOMOIIY OMOJIOTUYECKUX MeTo0B. [Ipu aTOM
HE00XOIMMO UCXOJUTH U3 TNIABHOTO MPHUHIIUIIA: HE HAHECTH SKOCUCTEME OOJBIIHIA
BpEJl, YeM TOT, KOTOPBIM YK€ HAHECEH IPH 3arpsi3HEHUU. ITO MOXKET ObITh
OHOCTUMYJISIHS A00PUTEHHON MUKPOMIOPHI MyTeM BHECEHUS yA0OpeHU




HETIOCPEICTBEHHO B 3arpA3HEHHYIO SKOCUCTEMY MM BHECEHUE
CTIEMATTM3UPOBAHHBIX ITPETIApPaTOB MUKPOOPTaHU3MOB, CO3AaHHBIX ISl OYHCTKU
3arps3HEHHBIX SKocucTeM. Mcrnonb30BaHne HE(TEOKUCIISIOMUX
MHUKPOOPTaHU3MOB /ISl O4MCTKU OKPY’KAIOIIEH CPe/Ibl SBISETCS] HE HOBOM, HO
HEIOCTaTOYHO M3YUEHHOW 00IacThio HccienoBanuil. [IpomomkaeTcs moMck HOBBIX
TeCTPYKTOPOB YITIEBOIOPOIOB HE(PTH M BHISBICHUE ONTUMAJIBHBIX YCIOBUIN

A HEKTHBHOTO HCIIOIH30BAHUS MMEIOIIMXCS MTPETapaToB.

M3ydeHue u BapbupoBaHue (HakTOpoB, KOTOPbIE HEOOXOAMMO OMTUMU3UPOBATH U
MOJIZICPKUBATh HA TIPOTSHKEHUH BCETO Mpoliecca Onopemeauanuu: -KoHIeHTpanus
1 OMOOCTYIHOCTH 3arPS3HUTENS B YCIOBHIX OKPYKAIOIIEH CPE/Ibl: MOTOMY YTO,
€CJIM OH CITUIIIKOM BBICOK, OH MOYKET OBITh BPEIHBIM JIJIS TEX JKE
MUKPOOPTaHU3MOB, KOTOPBIE CITOCOOHBI UX OMOTpaHC(HOPMUPOBATH. -BlaXHOCTh:
HaJTMYMEe BOJBI HEOOXOUMO IS )KUBBIX OPTAaHU3MOB, a TAKKE IS
(hepMEHTAaTUBHOW aKTUBHOCTH OECKJIETOUHBIX OMOIIOTUYECKHUX KaTalln3aTOPOB.
Kax mpaBuiio, OTHOCHTENbHAS BIXKHOCTB OT 12 10 25% moinKHa MOaep >KUBaThCs
B [TOYBaX, MOJIBEPTAIOIIUXCS OMOpeMeTuaIuu. - TemMeparypa: J0KHa ObITh B
nrara3oHe, 00eCIeunBaroIeM BbDKUBAHNE TIPUMEHSIEMbIX OPTaHU3MOB U / WIIH
TpeOyeMyto ()epMEHTAaTUBHYIO aKTUBHOCTb. -bHOIOCTYTHBIC TUTATENBLHBIC
BEIECTBA: HEOOXOAMMBI JIJISI POCTa ¥ Pa3MHOXKEHUS TIPEICTABIISIOIINX HHTEPEC
MUKpPOOPTaHU3MOB. B 0CHOBHOM HEO0XOIMMO KOHTPOJIUPOBATH YIepo, hochop
1 a30T, a TAK)KE HEKOTOPBIE BaKHBIE MHHEPaTbl. -KHCIIOTHOCTD WIIH IEJTOYHOCTh
BonHOM cpenbl wiu pH (m3mepenne nonos H+ B cepenune). -JlocTynmHOCTh
KHCJIOPO/Ia: B OOJBITMHCTBE METO/IOB OMOpEMETAIINN UCTIONIB3YIOTCS adPOOHBIE
MUKpPOOPTaHU3MBI (HallpuMep, B KOMIIOCTUPOBAHUU, OUOTIHIIE U «3eMIIs
XO3SIICTBOY), M adpaliis OCHOBaHUs HeoOxoauma. OTHaKo aHAdPOOHBIE
MUKpPOOPTaHHU3MBI MOT'YT OBITh HCIIOJIB30BAHbI B MpOIleccax OMopemMeIuanuu B
CTPOTO KOHTPOJMPYEMBIX JTA00PATOPHBIX YCIOBHSX (C UCIOIB30BAHUEM
OHOPEaKTOPOB).

OCHOBHbBIE IPUHIIMITBI OPraHU3ALUH NTPOLIECCOB OMOpeMearaluu (Cpeau
MPUKJIATHBIX OMOpEMETUAIIMOHHBIX OMOTEXHOIOTUI HauboJiee aKTya bHbI
ClIeqyIoIKe): bUOCTUMYIIALNA COCTOUT U3 CTUMYJISILINY HA MECTE U3 TEX
MUKpPOOPTaHU3MOB, YK€ MPUCYTCTBYIOIINX B 3arPSA3HEHHON cpeie (aBTOXTOHHBIE
MUKPOOPIaHU3MBI), CIIOCOOHBIX K OMOpEeMeINaIlNK 3arps3HSIONIET0 BEIIeCTBa.
brocTuMyssIMs Ha MecTe 3TO JOCTUTAETCS TyTEM ONTUMHU3ALUU (PU3UKO-
XMMHUYECKHUX YCIOBUH IS JK€IaeMoro mpoiiecca, T.e. pH, kuciaopon, BIaxHOCTb,
TeMIeparypa, Cpeid Mpoyero, 1 100aBiIeHNe HEOOXOIUMBIX MUTATEIbHBIX
BELIECTB. buoayrmeHTays noipa3yMeBaeT yBeJINYEHUE KOJINYECTBA
[PEJICTABISIOIINX HHTEPEC MUKPOOPTaHU3MOB (TIPEANOUTUTEIBHO aBTOXTOHHBIX )
Oaromapst 100aBJIEHUIO UX MHOKYJIATOB, KyJIbTUBUPYEMBIX B JaOOpaToOpuu.
Briocnenctsuu, Kak TOJIbKO HHTEPECYIOIINE MUKPOOPTaHU3MbI ObUIM ITPUBUTHI HAa
MecTe, DU3UKO-XUMHUUECKHUE YCIOBUS J0JIKHBI ObITh ONITUMH3UPOBAHBI
(Harpumep, Ipyu OMOCTUMYJISLIUH ), YTOOBI CLIOCOOCTBOBATh YXYAIICHUIO
aKTUBHOCTH MUKPOOPraHU3MOB. /[y npuMeHeHHs OMoayrMeHTaluu CcaeyeT
YUUTHIBATh CTOMMOCTh MUKPOOHOU KYJIBTYpbl B OMOpEeaKTopax B J1a00paTOpPHH.
KoMIIocTHpOBaHUE COCTOUT U3 CMEUIMBAHMSI 3aTPSA3HEHHOIO MaTepuasa ¢
He3arpsi3HEHHOW MOYBOM, JOMOJIHEHHOW PacTUTEIbHBIMU WIIM KUBOTHBIMU
YIy4IIAIOIIMMU areHTaMu M TUTaTeIbHBIMU BelllecTBaMU. JTa CMeCch 00pa3yeT
[IUILIKKA 10 3 M BBICOTOM, OT/IEJIEHHbIE IpYT OT Jpyra. OKCUreHalns HUKHUX
CJIOEB KOJIOOYEK JJOJKHA KOHTPOJIMPOBATHCS ITyTEM PETYIIIPHOTO yAAJICHUS U3
OJTHOTO MECTa B IPYTO€ ¢ IOMOIbI0 000pyoBaHMsl. ONTUMAaJIbHbIE YCIOBUS
BIIQ)KHOCTH, TeMIIepaTypsbl, pH, MUTaTENbHBIX BEUIECTB, CPEAM ITPOYETO, TAKKE
TTOJKHBI TTO/IIEP’KUBATHCSL.

OCHOBHBIE IPUHIUIIBI OpPraHU3ALMH ITPOLIECCOB OHMOpeMeTnaluu (cpean
MPUKITIaJHBIX OMOpEeMeIMallMOHHBIX OMOTEXHOIOTHIT Hanbosee aKTyaIbHBI
cnenyromue): Biocells — Texanka OnopeMeananuy ¢ OMOTMIIAMHU TaKasi ’Ke, Kak
METO/IMKa KOMIIOCTHPOBAHUS], OTIMCAHHAS BBIIIE, 33 HCKIIOYCHUEM OTCYTCTBHS




YIyYIIAIOIIKAX ar€HTOB PACTUTENFHOTO MITH )KUBOTHOTO TMPOUCXOXKICHUS,
YCTpaHEHHUs a’palliu NpU ABMXKEHUU U3 OJJHOTO MecTa B Apyroe. [Ipu sTom
OMOTIIICHKHU OCTAIOTCS 3aMKCUPOBAaHHBIMH B OTHOM M TOM K€ MecTe, Oyyuu
[IPOBETPUBAEMBIMU B CBOMX BHYTPEHHUX CJIOSX Uepe3 CUCTEMY TpyO, 3aTparhl Ha
MOHTaX, SKCIUTyaTaIMIO U 00CITyKUBAaHUE KOTOPBIX JOJDKHBI YUUTHIBATHCS Ha
STare NPOeKTUPOBaHMsI CUCTEMbI. BOTeXHOMOTHS, Ha3bIBaeMas «3eMIIe/ICITHE»
(TIepeBo/1 ¢ aHITIMICKOTO: BBICEUEHHBIN M3 3€MJIN), COCTOUT U3 CMELIMBAHUS
3arps3HEHHOTO MaTepuaia (rps3u Wiu ocaaka) ¢ mepBbiMu 30 cM He3arpsiI3HEHHON
MOYBBI OOIIMPHOH 3eMITH. B 3THX MepBBIX CAaHTUMETpax MOYBHI JIerpa alus
3arpsI3HAIONIUX BEUIECTB OaronpusTHa Onarogaps ee adpanuu u
repeMennBanuio. J{ist 3Toil paboThI UCMIONB3YETCS CENTLCKOX03HCTBEHHAS
TEXHHKA, TaKas KaK TPaKTOpHbIe MTyrd. OCHOBHBIM HEAOCTATKOM 3eMJICICITUS
SBIISIETCS TO, YTO OHO 0053aTeNIbHO TPeOyeT OONBIINX TUIOMAAEH 3eMIIH, KOTOPbIe
MOTYT OBITh UCIIOJIE30BAHBI JUISI TPOU3BOACTBA MPOAYKTOB MTUTAHMUS.
duropemenuanys, Takke HazbiBaeMasi OnopeMenanyeil ¢ IoMOIIbIO
MHUKPOOPTaHU3MOB M PACTEHUM, TIPEICTABISIET CO00M HAOOP OMOTEXHOIOTHHA,
OCHOBAHHBIX Ha MCIOJIB30BAaHUH PACTEHUH U MUKPOOPTaHU3MOB ISl Y/IaJIeHuUS,
OTPaHUYEHUS WM CHIKEHUS! TOKCUYHOCTHU 3arpsi3HSIONINX BEIIECTB B
MMOBEPXHOCTHBIX WJIM MOJI3€MHBIX BOJAX, WIax U moyse. Bo Bpems
(dbuTOpEeMeIHaliK MOXKET MPOUCXOIUTH JIeTpaalisl, SKCTPaKus 1 / UIu
cTabunu3zanus (CHIKEHUE OMOOCTYITHOCTH) 3arpsI3HUTENS. DTU MPOIIECChI
3aBHUCST OT B3aUMOJICHCTBHS pACTEHUIM U MUKPOOPTaHU3MOB, KOTOPBIE )KUBYT
O4YeHB OJIM3KO K CBOMM KOPHSIM, B 00;1acTH, Ha3bIBaeMO# puzocdepa.
duropemenuaiys Oblsia 0COOCHHO YCIIEUTHON B yAAJTIEHUH TKENBIX METaJUIOB U
PaZMOAKTUBHBIX BEIECTB U3 IMOYBBI U TTOBEPXHOCTHBIX WM MOA3EMHBIX BOJ (WIH
pU30GUIBTpAIMY 3arpsI3HEHHBIX BOA). B 3TOM cilydae pacTeHus: HaKaluIMBaoT B
CBOMX TKaHSIX METAJUIBI OKPYKAIOLIEH Cpe/Ibl, a 3aTeM UX COOMPAIOT U CKHUTAIOT B
KOHTPOJUPYEMBIX YCIOBUSX, TAK UTO 3arps3HAIOIIEE BEIIECTBO MEPEXOAUT OT
[paccerBaHMs B OKPYXKAIOIIEH Cpelie K KOHUECHTPALMKU B BUAE neria. [lonydeHHsli
reres MOYKHO 00paboTaTh 11 U3BJICUCHUS MeTaia (€CIU 3TO TIPEICTABIISIET
HYKOHOMHUYECKHI HHTEPEC), UIIU €T0 MOKHO OCTAaBUTh B MECTaX OKOHUYATEIHLHON
yTHIIM3aluK 0TX010B. Heoctarkom GuropeMenuaniy apiseTcs OTCyTCTBHE
[TyOOKMX 3HAaHUH O B3aMMOJEHCTBHSX, KOTOPBIE TIPOUCXOIAT MEXKTY
BOBJICYCHHBIMU OpPraHU3MaMHU (pacTEHUSIMU, OAKTEPUSIMU U, BOZMOXKHO,
MUKOPHU3HBIMH I'pubaMu). bruopeakTopsl mpeacTaBiIsioT cOO0H KOHTEHHEPHI
3HAYUTETBHBIX Pa3MEPOB, KOTOPHIE MO3BOJISIIOT MOIJIEPKUBATH CTPOTO
KOHTPOJUpPYEMbIe (PU3UKO-XUMUIECKUE YCIOBUS B BOAHBIX KYJIBTYPAIbHBIX
cpenax, 9ToObl CITIOCOOCTBOBATh MHTEPECHOMY OHOJIOTHYecKoMy Tiporieccy.B
OuopeakTopax O6akTepHuaIbHbIe MUKPOOPTaHU3MBI U TPHOBI MOXKHO BBIPAIIUBATH B
0OJBIIIMX MacIITadax v B JIAOOpAaTOPUH, a 3aTEM MTPUMEHSATH B MPOIECcax
OunoayrMeHTalul Ha MecTe. MUKpOOPTraHU3MbI MOTYT TaKXKe KyJbTUBUPOBATHCS B
MHTEpecax MOJyUYeHHUs UX 3arps3HIIOUX (JepMEHTOB, pa3pylalonX (epMeHTHI.
bropeakTopsl HCTIONB3YIOTCA B IIpolleccax OnopemMeauanuu ex situ, korjaa
3arps3HEHHBIN CyOCTpaT CMENTUBAIOT ¢ MUKPOOHOM KYJIBTypaJIbHON CPENIoH,
CHIOCOOCTBYS JIeTpaialiiyl 3arps3HUTENS. MUKpOOPTraHU3MBbI, BBIPAIIEHHBIE B
OropeakTopax, MOTYT OBITh JIaXKe aHAPOOHBIMH, U B 3TOM CITy4ae B BOJHOM
KyJIBTYpaJIbHON Cpezie He TOJHKHO OBITh paCTBOPEHHOTO Kucinopona. Cpenu
OMOTEXHOJIOTUH OMOpeMeTnaliy UCTIONIh30BaHNUE OMOPEAKTOPOB OTHOCUTEIHHO
oporoe n3-3a 00CITyKUBaHUsI 000pyAOBaHUS U TPeOOBaHUN K MUKPOOHO
KynbType. Mukpopemenuanus - 3To UCIOJIb30BaHUE TPHOKOBBIX
MHUKpPOOPTaHU3MOB (MUKPOCKOIIMYECKUX I'pUOOB) B IIpolieccax OnopeMeauanuu
TOKCHMYHOTO 3arpsi3HAIONIETO BellecTBa. BrIpanuBanue MUKPOCKOTMYECKUX
rpuOoB, KaK MpaBmiIo, 6osiee CI0XKHOE, YeM KyJIbTUBUPOBAHHE OaKTEepHid, U,
clieI0BaTeNbHO, MpeAnonaraeT 0osee BbIcokue 3arparbl. Kpome Toro, rpuosl
pacTyT U pa3MHOXKAIOTCS MEIUICHHEE, YeM OakTepuH, IpuyeM OHopeMeInaIis ¢
MMOMOIIBIO TPUOOB SIBJISIETCST O0JIEee MEJIEHHBIM TTPOIIECCOM.




OCHOBHBIE TEXHOJIOTUH YIIPaBJICHUsI OHopeMenalel akBapecypcoB, TaKue KaKk
METO/Ibl HCKYCCTBEHHOTO MHTEJIEKTa B (JUTOPEMEINAINU OT 3arpsi3HUTENEH BOJIH,
HapTODUTOB I peMeuai HeTePOAYKTOB, TUAPOPHUTOB IS MEITUOPALIH
BOZ0EMOB. POJIb BOJTHO-O0IOTHBIX yTOIMil B OYMCTKE BOMBI.

DKCTPATOJISIIUS PE3YIBTaTOB, IOTYUYCHHBIX B JIaboparopun M3-3a BEICOKOM
CIIO)KHOCTH OMOJIOTUYECKUX CHCTEM Pe3yIbTaThl, TOTYYEHHBIE B HEOOIBITUX
MaciTabax B JIJaOOpaTopuu, HE BCETIa MOXKHO IKCTPATIOIMPOBATh Ha MOJICBBIC
mporecchl. OcCOOEHHOCTH KaKI0To Tpoliecca bnopemenuanuu. Kaxpiii mporecc
OropeMeauaIiy BKIIF0UaeT B ¢e0s1 KOHKPETHBIN SKCTIEPUMEHTAIBHBIN JU3aiiH B
COOTBETCTBUU C KOHKPETHBIMU YCJIOBHSIMU 3arPsI3HEHHOTO y4acTKa, TUIIOM
3arpsi3HSIONIETO BEIIECTBA, MOJIEKAIIET0 00paboTKe, M OpraHu3MaMu,
MOIeKAIME TpUMeHeHHI0. Heo0xommumo, 4To0bI ATUMH MTPOLIeCCaMu
PYKOBOIMIIA MEKIUCITUTUTMHAPHBIC TPYIIIHI CTICIIHAINCTOB, CPEIA KOTOPBIX
OHOJIOTH, XMMHKH, UHXEeHephI U Apyrue. [lognepkanue GU3NKO-XUMUYIECKUX
YCIIOBUH OKpPYKAIOIIEH CPpebl IJIsi CTUMYJIMPOBAHUS POCTA K METAOOTMIECKOM
AKTUBHOCTH, MPEACTABIAIONIEH HHTEPEC, TOPA3yMEBAET MOCTOSHHYIO 3a/1a4y B
MPOIIECCE BHITIOIHEHUS Ta00OPAaTOPHBIX PaboOT.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Tlonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM
pasnenos, IiiaB, CTpaHuIl) / CChIIKA Ha

peCypc

CemecTp

Koi-
BO
JacoB

HOI[I"OTOBKa K 3a4CTy

OcHoBHas nuteparypa 3-5.
JlononxuTenbHas nureparypa 1-7
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MonennpoBaHUe ITPOLIECCOB
OropeMenuaIui aKkBapeCcypcoB B MPUPOJIE U
HpOMI)IHIJ'IeHHOCTI/I C UCITOJIB30BAHHUEM
BO3MOXXHOCTEHM METOI0B UCKYCCTBEHHOTO
MHTEILIEKTA

Ymanos, C. B. MonenupoBanue sHepro- u
pecypcocOeperaroimx npoueccos
XUMHYECKON TEXHOJIIOTHH, HEPTEXUMHUU U
ouorexHonoruu: yuebHoe nocoodue / C. B.
Ymanos, B. M. Ymanosa. — KpacHosIpek :
CuoI'Y um. akagemuka M. @. Pemernéna,
2018. — 114 c. — Tekcrt : ANeKTPOHHBIH //
JlaHb : >eKTPOHHO-OMONINOTEYHas cCTEMA.
— URL: https://e.lanbook.com/book/147471
(mata obpamenus: 19.09.2021). — Pexum
TOCTyNa: JIs1 aBTOPU3. M0JIb30BaTENIEH.
Octpoyx, A. B. Cuctembl HCKYyCCTBEHHOTO
nHTeNIeKTa : MoHorpadus / A. B. Octpoyx,
H. E. CypkoBa. — 2-e u3n., crep. — CaHKT-
[leTepOypr : Jlanp, 2021. — 228 c. — ISBN
978-5-8114-8519-2. — Texkcr :
AIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/176662 (nara
obpamenus: 29.09.2021). — Pexum
TOCTyNa: JIs1 aBTOPU3. M0JIb30BaTEIIEH.
Pynaxosa, JI. B. Undopmannonssie
TEXHOJIOTMU B aHAJTUTUYECKOM KOHTPOJIE
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB :
monorpacdus / JI. B. Pynakosa, O. b.
PynakoB. — 2-e u3z., ucnp. — CaHKT-
[TeTepOypr : Jlanp, 2021. — 364 c. — ISBN
978-5-81140-1870-1. — Teker :

DIIEKTPOHHBIN // JIaHb : 3I€KTPOHHO-

21,75




oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/168787 (nata
obpamenus: 29.09.2021). — Pexum
TOCTyMa: AJIsl aBTOPU3. MOJIb30BaTENEH.
Hypanun, b. H. MeToasl maremarnyeckoro
MOJICITUPOBAHUS U TApaMETPUUECKON
ONTUMH3AINH TEXHOJIOTMYECKUX MPOIIECCOB
B MH)KEHEPHBIX pacueTrax : yueOHoe mocodune

/ b. H. Hypanun, B. C. KyxTa ; oz
penaknuei b. H. Hypanuna. — Ypanbck :
3KATY um. Xanrup xana, 2017. — 285 c.
— Texcr : snexTponHsi // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/147887
(mata obpamenus: 19.09.2021). — Pexum
ocTyna: Ui aBTOPH3. TOJIb30BaTEIEH.
Kapnos, K. A. Texnonornueckoe
POTHO3UPOBAHUE PA3BUTHS ITPOU3BOJICTB
He(PTera30XMMHYECKOT0 KOMIUIEKCA !
yueonuk / K. A. KaproB. — CaHkT-
[TetepOypr : Jlanp, 2021. — 492 c. — ISBN
978-5-8114-2729-1. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 2JIEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/167480 (nara
obpamenus: 29.09.2021). — Pexum

TOCTYyIa: 17151 aBTOPU3. N10JIb30BATEIIEH.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbl OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lososkeHreEM 0 OaNITbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Yuu-
Has3Banue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIbHOTO Bec [opsimok HauKcaeHus 6aIoB -
KM|mecTp| KoHTposs Oan
MEPOIPHUATHS eTcst
B [TA
OneHnBaHNE KOHTPOJIBHOTO
CemuHapckoe
MEPONPUSITUS IPOUCXOUT HA OCHOBE
3aHATHE:!
MOJTYYEHHBIX OLEHOK 32 KOHTPOJIbHO-
«CpaBHuTENBHAS N
[PEUTHHIOBBIE MEPONPUATHS TEKYILIETO
XapaKTepUCTHUKA .
KOHTPOJISL M IPOMEKYTOUHOM
MPOLIECCOB
o arTectaund. [Ipu oneHnBanumn
Tekymuii | OuopeMeananuu ¢ o
1 4 1 | 40 |pe3ynbTaToB yueOHON AECSITENEHOCTH 3ayeT
KOHTPOJIb OOBIYHBIMH
00y4aromierocs mo AUCIUILINHE
du3nuecKuMU 1 .
WCTIOJIb3yeTCs OaTbHO-PEUTUHTOBAs
XUMHYECKUMHU
CUCTEMa OLICHUBAHMSI PE3yIbTaTOB
TEXHOJIOTUSIMU .
y4eOHOM eI TeIbHOCTH 00y4aroIInuXCs
BOCCTAHOBIICHHA (YTBEep KIeHa IPUKA30M PEKTOpa OT
aKBapeCypcoB» YIBeP P P p

24.05.2019 . Ne 179).




Kputepun olleHuBaHUS CEMUHAPCKOTO
3aHATUS:

40-30 6as10B: 3HAET U XOPOILIO BIAJEET
KJIaccu(uKauen 3arpsa3Haonmx
BEIIIECTB, KOTOPbIE MOTYT OBITH
OropeMeInupPOBaHbl; CyIIIHOCTh
NpoIIeCCOB OMOpeMeTualiy; BiIaeeT
CPaBHUTEIBHON XapaKTEPUCTHKOM
NpOIIeCCOB OMOpEMeTHAIINN C
OOBIYHBIMH (PU3UUECKUMU U
XUMAYECKUMH TEXHOJIOTHSIMU
BOCCTAHOBJICHHsI akBapecypcoB. MmeeT
[IPAKTUYECKUH OIBIT HABBIKOB HAYYHOU
peun.

29-20 GansoB: BiajeeT Kiaccudukanueit
3arpsA3HSIONUX BEIIECTB, KOTOPbIE MOTYT
OBITH OMOpPEMEIMHUPOBAHBI; CYIIIHOCTb
NpOLIECCOB OMOpeMeInalvy; BIaJeeT
CPaBHUTEIBLHOMN XapaKTEPUCTUKOU
MPOIIECCOB OMOpEMETHAITIH C
OOBIYHBIMH (PU3HMUECKUMU U
XUMHUYECKUMH TEXHOJIOTHSIMHU
BOCCTAHOBJICHHSI aKkBapecypcoB. MmeeT
MPAKTUYECKUI OMBIT HABBIKOB HAYYHOU
peun.

19-10 0aJyuI0B: YaCTUYHO BIIAEET
KJIaccu(UKaIen 3arpsa3HsIOIIIX
BEILIECTB, KOTOPbIE MOTYT OBITH
OHOpeMeTMUPOBAHBI, CYIIIHOCTh
NpOLIECCOB OMOpeMeInalvy; BIaJeeT
CPaBHUTEIBLHOMN XapaKTEPUCTUKOU
MPOIIECCOB OMOpEMETHAITIH C
OOBIYHBIMH (PU3HUECKUMU U
XUMHUYECKUMH TEXHOJIOTHSIMHU
BOCCTAHOBJICHHSI aKBapPECYPCOB.

0-1 0aJu1: B HEAOCTATOYHOU CTEIIEHU
3HAET M XOPOILO BIaeeT
KJIaccu(uKauen 3arpa3Haonmx
BEIIIECTB, KOTOPbIE MOTYT OBITH
OropeMeInupPOBaHbl; CYIIIHOCTh
NpOoIIeCCOB OMOpeMeTualig; BiIaaeeT
CPaBHUTEIBHON XapaKTEPUCTHKOM
NpOIIeCCOB OMOpEMeTHaIINN C
OOBIYHBIMH (PU3UUECKUMU U
XUMHAYECKUMH TEXHOJIOTHSIMU
BOCCTAHOBJICHHSI aKBAPECYPCOB.

(0 GayIOB: BBICTABIISETCS CTYACHTY,
OTKa3aBILIEMYCs] OTBEYaTh Ha BOIPOCHI
CEMHHAapa 1 He y4acTBYIOIIEMY B
WHMBUAYAJIBHBIX TOKJIAZAX U UX
00CYKICHUH.

Texymmii
KOHTPOJIb

IIpakTrHueckoe
3aHATHE:!
«Hcnonp3oBanus
METOJIOB
HCKYCCTBEHHOI'O

40

OneHnBaHNe KOHTPOJIBHOTO
MEPONPUITHS IPOUCXOINUT HA OCHOBE
[OJIy4EHHBIX OLICHOK 338 KOHTPOJIbHO-
[PEUTHUHIOBBIE MEPONIPUATHSI TEKYILIETO

KOHTPOJIA U IIP OMC)KyTO‘lHOﬁ

3a4CT




HHTCIIJICKTA B
nporiecce
OonopemenuaIuy,
OCHOBHBIE (JaKTOPHI,
KOTOpbIE HE00XO0IUMO
BapbUPOBATh,
ONTUMU3HUPOBATHL U
TIOJIJIEP)KUBATh HA
MMPOTAKCHHUU BCCTO
nporecca
oropeMeauanun

arrecrauud. [Ipu onenuBanumn
[PEe3yaBTaTOB YUeOHOM NesSTEIbHOCTH
00y4aronierocs mo AUCIUILINHE
UCTIOJIb3yeTCs OaITbHO-PEUTUHIOBAs
CUCTEMa OIICHUBAHHUSI PE3YIBTAaTOB
y4eOHOMN JAEATEITHHOCTH 00YUYaOIIUXCS
(YyTBeprKJieHa IPUKAa30M pPEKTOpa OT
24.05.2019 1. Ne 179).

KpuTtepun olleHMBaHUS MTPAKTHYECKOTO
3aHITHS:

40 - 30 6aI0B: MOTHOCTHIO BHITIOJIHEHO
KOMILJIEKCHOE MTPaKTHUECKOe 3aJaHue,
aHbI IPABIIILHBIC OTBETHI HA
KOHTPOJIbHBIE BOTIPOCHI.

29-20 GanIoB: KOMILJIEKCHOE
MPaKTHYECKOE 3a/1aHHE BHITIOJTHEHO
JACTHYHO WJIU BBIMIOJIHEHO C OIHUOKaMH,
KOTOpBIE€ OBLITN HCTIPABJICHBI CTYICHTOM
yepe3 HEKOTOpoe BpeMs (2 mombITKa
caaun paboThI)

19-10 GanyioB: KOMILJIEKCHOE
MPaKTHYECKOE 3a/1aHHE BBHITIOJTHEHO
YACTHYHO WJIU BBIIIOJIHEHO C OOIBIIUM
KOJIMYECTBOM OIHUOOK, KOTOPHIE OBLITH
WCTIPABIIEHBI CTYICHTOM Yepe3 HEKOTOPOe
BpeMs (3-4 mombITKa ¢/1aun paboThI)
9-1 Gat: KOMIUIEKCHOE MPAKTHYECKOE
3a/1aHue BBIMOJIHEHO YACTUYHO C
OOJIBIINM KOJTUYIECTBOM OLTHOOK,
KOTOpbIE€ OBLITN HCTIPABJICHBI CTYICHTOM
yepe3 HEKOTOpoe Bpems (4-6 mombITKa
caaun paboThI)

0 GanoB: 3a7aHKE HE BHITIOJTHEHO

IIpome-
JKyTOYHAas
arrecranus

[ToaBeneHre NTOoroB
HapabOTaHHBIX
HaBBIKOB, OIICHKA
Ka4ecTBa MOJTyYEeHHBIX
3HaHWH (IpOBEICHHE
MPOLIETyPHI 3a4eTa)

20

Ha 3aueTe mpouCcXoIuT OLleHUBaHUE
y4eOHOM e TeIbHOCTH 00y4aroIIuXcs
[0 JUCLUIUIMHE HA OCHOBE MOJTYYEHHBIX
OIIEHOK 32 KOHTPOJIBHO-PEHTHHTOBBIE
MEPOTPHUATHS TEKYILIETO KOHTPOJIS U
MPOMEXYTOYHOM arTrectanuu. [Ipu
OLIEHUBAHUU PE3yJIbTAaTOB Y4eOHON
NesITeTTHHOCTH 00yJaromIerocs mo
TIMCLIUTUIMHE UCTIONb3YyeTCs OaibHO-
pEUTHHTOBAs CUCTEMa OLICHHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKaeHa MPUKa30M
pekropa ot 24.05.2019 . Ne 179)
3auTeHo: BenuuuHa pedTrHra
oOyuarorierocs mo aucuurinae 60...100
% Hezaureno: Bennunna peldTuHra
oOyuaromierocs mo aucuurinae 0...59
%. JlommyckaeTcst BRICTABICHUE OIICHKH
Ha OCHOBE TEKYIIETO peHTHHTa
(aBTOMaTOM).

Kputepun olieHuBaHMUs OTBETA CTYACHTA
MpH c/1ade 3aueTa:

20 - 15 6au10B: BHICTABIISETCS CTY/ICHTY,

3a4CT




€CIIU JaH MOJIHBINA, Pa3BEPHYTHIA OTBET
Ha MOCTaBJIEHHBIN BOMPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00
00BEKTE, TIPOSBIIAIONIASICS B CBOOOTHOM
OTIEPUPOBAHUY TIOHATUSIMHU, YMEHUU
BBIJIETIUTH CYIlIECTBEHHBIE U
HECYIIECTBEHHBIE €T0 IPU3HAKH,
MPUYUHHO-CJIE/ICTBEHHBIE CBsA3H. OTBET
dhopMynupyeTcsi B TEePMHHAX HAYKH,
U3JI0KEH JTUTEPATYPHBIM S3BIKOM,
JIOTHYEH, 10Ka3aTelleH, JEMOHCTPUPYET
ABTOPCKYIO MO3UIIMIO CTY/IEHTA.

14 — 10 GanoB: BBICTABISETCS CTYCHTY,
€CJIM J1aH MOJHBIN, Pa3BEPHYTHIM OTBET
Ha [MOCTaBJIEHHBIN BOIIPOC, ITOKA3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00
00beKTe, T0KA3aTeIbHO PACKPBITHI
OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE
IPOCIIEKUBAETCA YETKasl CTPYKTYpa,
JIoruYeckKasi mocae10BaTeIbHOCTD,
OTpa)karolas CyIHOCTb PACKPhIBAEMBbIX
MOHATHI, TEOpUM, siBIECHUNA. OTBET
W3JI0KEH JTUTEPATYPHBIM S3BIKOM B
TEPMHUHAX HAyKH.

MoryT OBITh AOMYIIEHBI HEJOYETHI B
oTpe/ieNICHUH MOHATHI, HCIIPaBIICHHBIE
CTY/IEHTOM CaMOCTOSITEJIBHO B IPOIIECCE
OTBETA.

9 — 5 GanoB: BHICTABISAETCS CTYACHTY,
€CJIM JIaH TOJIHbIN, HO HEIOCTAaTOUHO
MOCJIEIOBATEIbHbBINA OTBET HA
MOCTaBJICHHBIN BOIIPOC, HO MTPHU 3TOM
MOKa3aHO YMEHUE BBIICIUTD
CYIIECTBEHHBIEC U HECYILIIECTBEHHbBIE
MPU3HAKU U IPUYUHHO-CIICJICTBEHHbIE
cBsi3u. OTBET JIOTUYEH U U3TIOKEH B
TEpPMUHAX HAYKU.

MoryT OBITh JOIYIIEHBI 2-3 OITHOKHU B
ONpeIeICHUN OCHOBHBIX TOHSTHIA,
KOTOpBIE CTYACHT 3aTPyIHACTCS
MCIIPaBUTh CAMOCTOSTEIBHO.

4 — 1 6amn: BEICTABISETCS CTYACHTY,
€CJIM J1aH HETIOIHbIN OTBET, HO HEKOTOpast
MOCJIEZIOBATENBHOCTD U3TIOKECHHUS
MPUCYTCTBYET, B LIEJIOM CTYyACHTOM
pazbupaercs B 00bEKTE, OKa3aHO
YMEHUE BBIICNIUTD CYIIECTBEHHbIE
NpU3HAKU U IPUYUHHO-CIIE/ICTBEHHBIE
cBsA3u, OTBET JIOTUYEH U U3JIOKEH B
TEPMHUHAX HAYKH.

MoryT OBIT IOMYIIEHBI OITUOKH B
oTpeiIeIeHUN OCHOBHBIX TIOHATHUH,
KOTOpBIE CTYAEHT 3aTPyIHAETCS
MCIPAaBUTh CAMOCTOSATEIBHO, HO Ha
NTOTIOJTHUTEIBHBIE BOIIPOCHI
npernoiaBaTelis CTY/ICHT IbITaeTCs




chopMynupoBaTh 000CHOBaHHBIN OTBET.
(0 6asI0B — OTCYTCTBHE OTBETA Ha
BOIIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

MIPOMEKYTOYHOMN IIpouenypa npoBeneHus
aTTeCTaluU

Bun

Kpurepuu
OLCHUBAHUA

3a4cT

Ha 3auete nmporcxonuT olleHHBaHUE y4eOHOM NesTeTbHOCTH
o0yyJaronuxcs o AMCUUIIIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHSI TEKYILIETO KOHTPOJIS U
NPOMEXYTOYHOH arTectauuu. [Ipu onleHuBaHUN pe3yabTaToOB
y4eOHOI e TeTbHOCTH 00yUaroIerocs Mo AUCHUIINHE
UCIIOJIb3yeTCs OaNIbHO-PEUTUHIOBAsE CUCTEMA OLIEHUBAHUS
pEe3yJIbTaTOB yueOHOH nesTenbHOCTH o0yuatomuxcs (YTBepxkKaeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179) 3aureno: Bennuuna
periTuHTra oOyuatromerocs no gucruruinHe 60...100 % Hezaureno:
Benuuuna peiftunra odyyvatomerocs no aucuuiuivge 0...59 %.
JlommyckaeTcsi BBICTaBJIEHUE OLICHKH Ha OCHOBE TEKYIIETO
pelTHHra (aBTOMaTOM).

. 2.5, 2.6
[Tomoxxenus

B coorBeTcTBHU C

6.3. Ilacoprt ¢GoHIa OLIEHOYHBIX CPEACTB

KomrmereHmn

PesynbraTsl 00yueHust

[1K-4

3HaeT: YmpasieHue pecypcamu rupocdepsbl. TUTIBI 3arpsi3HEHUN U CITOCOOBI
onopemunuanyu. OCHOBHBIC TIPUHIIMITBEI OPTAHU3AIIUH MIPOIECCOB OMOpEMeHaInH,
BO3MOXKHOCTH HCITOJIb30BAaHUS B JIJAHHOM IPOIIECCE METOJIOB HCKYCCTBEHHOTO
WHTEJICKTA

[K-4

YMmeeT: MonenupoBath mpolecchl OnopeMenaluy akBapecypcoB B IPUPOE U
MIPOMBIIINIEHHOCTH. YIIPaBIATh MpoliecCaMu PEMUANAIINY C UCTIOIb30BaHUEM
BO3MOYKHOCTEHM METOJIOB UCKYCCTBEHHOTO MHTEIIJIEKTa

[1K-4

Mmeet HpaKTI/I‘IeCKI/Iﬁ omeIT: HaBeikaMm OpraHru3alri U BBITIOJHCHHUSA HAYYHOI'O
OKCIICPUMCHTA, pa3pa60TKI/1 I10AXO0a0B 6I/IOpCMCIII/IaI_[I/II/I AKBapCCypCOB B IpUpOAC U
IMPOMBIIIIJICHHOCTH

[1K-6

3HaeT: MeTozbl ¥ cpe/icTBa B3aUMOACHCTBUS ¢ MH)XKEHEPaMHU 110 3HAHUSM,
pa3paboTYMKaMu, KIIFOUEBBIMH MOJIB30BATENIIMU M SKCIIEPTAMHU B IPOLIECCE CO3/IaHMs,
BHEAPEHUS U MCIIOJIb30BAHUS CUCTEM OMOpeMeaNalii akBapecypcoB

[1K-6

'YMmeeT: [IpuMeHATh METO/IBI ¥ CPEICTBA KOJUICKTUBHOU PabOTHI, THOKUE TEXHOJIOTUI
BBITIOJTHEHUS ITPOEKTHBIX paboT B KOOPAMHALIMU pabOT MO CO3aHUIO, BHEPEHUIO U
COIIPOBOYXK/ICHUIO CHCTEM B 00J1aCTH pPa3BUTHS MPOLIECCOB OMOpEMEaNAIINH B
KOHTEKCTE PEIICHUS dKOJIOTHYECKUX 3a7a4

[1K-6

VMmeeT npakTuyeckuii onbIT: HaBpikamMu ynpaBieHus npoiieccaMu OnopeMearaiuu
aKBapeCypCcOB B IPUPOJIE€ U MPOMBIIINIEHHOCTH Ha OCHOBE HOBBIX 3HAHUH M 3HAHUU
CO CTOPOHBI 3aKa34MKa JJIsl IPOBOJUMBIX UCCIECIOBAHUI

[1K-11

3HaeT: GDYHKI_[I/IOHaJ'IBHOCTB COBPEMECHHBIX HHCTPYMCHTAJIBHBIX CPEACTB U CUCTEM
[MPpOrpaMMHUPOBAHUS B obnactu CO3aaHuA MO,[[GJ'ICI\/JI 1 MCTOJOB MAallITMHHOI'O O6y‘-ICHI/ISI

[K-11

Ymeet: [IpuMeHSITh COBpEMEHHBIC HHCTPYMEHTAIBHBIC CPEACTBA U CUCTEMBI
MpOrpaMMHUPOBAHUS JJI Pa3pabOTKH HOBBIX METOJIOB M MOJIEJIe MAIIMHHOTO
00yueHus

[1K-11

Hmeet npaktuueckuil onsIT: [I[puMeHeHNsI COBpEMEHHBIX HHCTPYMEHTAJIbHBIX
CPEJICTB M CHCTEM MPOTPaMMHUPOBAHUS JJIsl pa3pabOTKKU HOBBIX METO/IOB U MOjIeJIeH




|M3.H.II/IHHOFO 00y4deHust | | | |

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

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

IleuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. Jlucun, B. C. Pecypco-3konornueckue npobdiemsl 21 Beka u
Metaiyprus. - M.: Beiciias mikona, 1998. - 446,[1] c. ui.

2. Crenens, P. A. Dxonorus: Dxonorudeckue npoodIeMbl TOBAPOBEICHUS
[Texct] yueb. mocobue /1t By30B 10 crielnaabHOCTH "ToBapoBeieHHe U
skcnieptusa ToBapoB" P. A. Crenens, B. H. [Tapuiukosa. - M.: Akagemus, 2004. -
238,[1] c. um.

3. IIpaktuxym Ha OBM [Tekct] Y. 1 meToa. yka3zanus k nab. padboram E.
B. Axcenona, H. C. Cunkuna, M. JI. Ilpim6nep ; FOx.-Ypan. roc. yH-T, Kad.
Cuctem. mporpammupoBanue ; FOYpl'Y. - UensOunck: U3narensckuii LleHTp
IOVYpI'Y, 2009. - 70, [1] c. un. 3neKTpoH. Bepcus

4.  Kocrenenxkuii, [1. C. MonenupoBaHue napajieibHbIX CUCTEM 0a3
nanHbIx [Tekcr] yue6. mocobue st maructpanToB u acnupanTos 1. C.
Kocrenenxkuit, JI. b. Coxonunckuii ; FOx.-Ypan. roc. yu-1, Kad. Cucrem.
nporpammupoBanue ; OYpI'Y. - UenaOunck: @oroxynoxuuk, 2012. - 78 ¢. ui.

5. Coxonunckuit, JI. b. FOYpI'Y IlapannensHbie cucteMbl 6a3 JaHHBIX
[Texct] yue0. mocobue st By3oB mo Hanpasienusm 010400 "Tpuknan.
maremaruka u pusuka" u 010300 "dynmgam. napopmarnka u HTHPOPM. TEXHOIOTHH"
JI. b. Cokonunckuii ; FOx.-Ypai. roc. yH-T ; FOYpI'Y. - M.: U3narenscTBO
MockoBckoro ynusepcurera, 2013. - 182 c. uin.

0) OononHumenvbHas 1umepamypa:

1.  Axumosa, T. A. Dkonorus : Yenosek - JkoHOMUKA - buora - Cpena
[Texct] yueO. mis By3oB T. A. Akumona, B. B. XackuH. - 3-e uzn., nepepad. u jor. -
M.: FOHUTU, 2006. - 495 c. n.

2. Jletikun, FO. A. OcHOBBI 3K0NIOTHYECKOTO HOpMUpoBaHus [ TekcT] yueo.
nocoOue JyIsi By30B 110 HapaBIICHUIO "DHEPro- U pecypcocoeperaroniue mporecchl
B XUM. TeXHOJIOTHH, HeTexumun B onorexHomoruu" 0. A. Jletikun. - M.: ®opywm :
NH®PA-M, 2014. - 367, [1] c. un.

3.  Mapunuenko, A. B. Dxonorus [Tekcr] yue6. mocobue /17151 By30B 1O
TEXH. HAIPABJIECHUSAM U criequanbHOCTAM A. B. MapruHUY€eHKo. - 2-€ u3a., ucIp. u
nort. - M.: JlamxkoB u K, 2008. - 326 c. ui.

4. Huxanopos, A. M. DOkonorus [Tekcr] A. M. Hukanopos, T. A.
Xopyxas. - M.: ITpuop, 2001. - 302,[1] c.

5. O6mas sxonorust [TekcT] yuel. aJist 3K0J. CeluaibHOCTEH By30B aBT.-
coct. A. C. CrenanoBckux. - M.: OHUTU-JAHA, 2002. - 509,[1] c. u.

6. IlaBnos, A. H. buonndopmaiimoHHbIE OCHOBBI KU3HEAEATEILHOCTH
[Texct] yueO. mocobue /i By30B 1o HanpasiaeHuto 210400 "TenekommyHukaruu"
A. H. [TaBnos. - M.: I'punnaiit, 2008. - 230 c. ui. 22 cMm.

7. Xotysr1es, 1O. JI. Dxonmorus u sxojorudeckast 6e30macHOCTb [ TekcT]
y4e0. mocobue 111 By30B 110 criennanbHocTh 033300 "be3zonacHOCTh



xuszHeaesteapHoctu" 0. JI. XoryH1es. - 2-e u3., nepepad. - M.: Academia, 2004.
-478,[1] c. ni.

8.  Iumos, U. A. Dxonorus [Tekct] yueb. ajis CTyIeHTOB OHOJI. U ME]I.
dak. u cnen. Beicil. yue0. 3aBenenuit M. A. [llumnos. - M.: Beiciias mikona, 1997. -
511,[1] c. un.

9.  DKojorus v IpaBo €XKEKB. KypH. yupeautenb U uza. Cankr-IlerepOypr.
oOmecTB. opr. "Okonorud. npaBo3amuT. HeHTp "bemnona" xxypnain. - CII0., 2002-

10. bproxaub, @. @. [IpomsinnenHas sxoiorus [ Tekct] yueOHUK 1Mo
HarnpasieHuto 270100 "Crp-Bo" @. ®@. bproxaus, M. B. I'padkuna, E. E.
Cno6usxosa. - M.: ®opym, 2012. - 207 c. ui.

11. Bapenkos, A. H. XuMuueckasi 3K0J0TUsl U UHXKEHEpHAast 0€30M1aCHOCTh
METAJTypPTrUueCKUX MPOU3BOACTB Yuel. mocoOue it By30B MO CHEIUAIbHOCTH
330100 "bezonacHocTh )ku3nenesTeabHocTu'". - M.: Uutepmer Unxunupunr, 2000.
- 382 c. ni.

12. Tapun, B. M. Okonorus qys texuudueckux By30B [Tekcr] B. M. I'apun,
H. A. Knenora, B. . Konecuukos; mox o6mr. pexn. B. M. I'apuna. - 2-e usn., gomn. u
nepepad. - Pocros v//1: ®enukc, 2003. - 376,[1] c. ni.

13. ToBopymiko, C. M. B3aumoneiicTBrEe YeI0BEKA C OKpPYKAtOLIEl Cpeoil.
Brustaue reomornueckux, reoMopQoI0TUIeCKIX, METEOPOTOTHICCKAX U
TUAPOJOTHYECKUX ITPOIIECCOB HA YEIIOBEYECKYIO AEATENBLHOCTD [ TexeT] ni.
crpaBouHoe nocodue C. M. T'oBopyiko ; Poc. akan. Hayk, JlanbHEBOCTOU. OT/A-HHUE,
TuxookeaH. uH-T reorpaduu. - M.: Kupos: Axagemuueckuii npoekt: Koncranra,
2007

14. Topoxos, B. JI. Dkonorus: 9K0JI0ru4eCcKoe 3aKOHO/IaTeIbCTBO
Poccuiickoit ®enepanun [Tekcr] yued. mocodbue B. JI. [opoxos, JI. M, Ky3neros, A.
1O. ImpikoB. - M.; CII6.: I'epna, 2005. - 683 c.

15. Eropoga, T. A. OcHoBsl OnoTexHonoruu [ Tekct] yued. mocobue st
By30B 110 criennanbHocTu "buonorua" T. A. Eroposa, C. M. KityHoBa, E. A.
KusyxuHa. - 4-e u3a., crep. - M.: Akanemus, 2008. - 207, [1] c. u.

16. Kanwirun, B. I, [Ipomeiiennas sxonorus [ Tekct] yue6. mocobue mist
By30B B. I. Kanbirus. - 4-e uzn., nepepad. - M.: Akanemus, 2010. - 431, [1] c.

17. Kapabacos, 0. C. Dxonorus u ynpasienue [TekcT] yue0. aiis By30B
no HarnpasieHuto "Metamyprus" u " ®@us. marepuanoseaenue” 0. C. Kapabdacos,
B. M. UnxukoBa ; Mock. roc. MH-T cTaiu U criaBoB (TexHoin. yH-T). - M.:
MUCHUC, 2006. - 708, [1] c. un.

8) omeyecmeenHbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
DKOJIOTUS U MPOMBIIIJIEHHOCTh Poccun

HedTsHoe x03s1#icTBO

BectHuk bamknpckoro yHusepcurera

Bonnoe xo3siictBo Poccuu

BectHuk Ka3zaHCKOro TEXHOJIOTHYECKOTO YHUBEPCUTETA

Nk W =

2) MemoouuecKue YKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckoe nocodue Ymparisgemasi OuopemMearanus
akBapecypcos (19.04.01, 2022, (2.0), buorexnonorusi(34081))

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bux peeypeas | bubnunorpaduyeckoe onrcanue
JUTEPaTyphI AIIEKTPOHHOMH
dbopme
[TyukoBa, T. A. BUOTEXHOIOTHA OYUCTKH MPOMBIIIIIEHHBIX
DIEKTPOHHO- oTx0/10B : yuebHnoe nocobue / T. A. [TyukoBa. — MuHck : BI'Y,
oubnuoreyHas 2018. — 175 ¢. — ISBN 978-985-566-529-9. — TexkcT :
OcHoOBHas . _
1 reparypa cucreMa HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-OMOINOTEUHAs CHCTEMA.
W31aTelIbCTBa — URL: https://e.lanbook.com/book/180422 (nata
Jlanb obpamenust: 10.10.2021). — Pexum noctymna: 1Jist aBTOPU3.
[10JIb30BATEIICH.
Uxenkenu, B. A. Kypc nekiuii mo OMOTeXHOJIOTHH : yu4eOHOe
DIEKTPOHHO- nocobue / B. A. Uxenkenu. — Upkytck : Upkytckuii ['AY,
OubImoTeyHas 2013. — 371 ¢. — Texkcr : anexkTponHsbIit // JIans :
2 fp?;oiinTzanaﬂ cucTemMa HIIEKTPOHHO-OnOIoTeyHas cucrema. — URL:
patyp W3/1aTeIhCTBA https://e.lanbook.com/book/143184 (nara oOparmienus:
Jlanb 10.10.2021). — Pexwum noctymna: 1Jis aBTOPU3.
[10JIb30BATEIICH.
Kysuenona, T. A. Mopdonorust u ¢pusnosnorus 00-eKToB
OuoTeXHONIOruH : yueOHo-Meoauueckoe nocooue / T. A.
DNEeKTPOHHO- N
MeTommueckiie - Kysnernosa. — Cankr-IletepOypr : Tpounkuit moct, 2020. —
206 c. — ISBN 978-5-6043433-9-5. — Tekcr :
3 [mocobus st cuctemMa o
nperozapatess - PIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAsS CUCTEMA.
Mo — URL.: https://e.lanbook.com/book/146837 (nara
oOpamenusi: 10.10.2021). — Pexum noctymna: /s aBTOpU3.
[10JIb30BATEIICH.
AccolMaTUBHBIE PU300aKTEPUH U OMOIOTU3aIUs TEXHOJIOTUI
BO3JICIIBIBAHUS CEIBCKOX03SICTBEHHBIX KybTyp B PCO—
DNEeKTPOHHO- Ananus : MmoHorpadus / A. T. ®apuues, A. X. Ko3sipes, A. P.
OounbamoreyHas [lyxaeB [u np.]. — Brnanukaskas : Topckuit ['AY, 2017. — 280
4 f;fe(;;iHTzanaﬂ cucreMa c. — ISBN 978-5-906647-41-2. — TekcT : 2NeKTPOHHBIH //
yp W3/1aTeIbCTBA Jlanb : anexTpoHHo-O0ubIMoTeyHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/134581 (nara oOpameHus:
10.10.2021). — Pexxum moctyna: AJist aBTOPH3.
[10JI30BATEIICH.
[Tepeyens nMcnoab3yeMOro mporpaMMHOTO 00eCTICUEHHUS:
1. -Scilab(6eccpouno)
2. Microsoft-Office(6eccpouno)
3. Python Software Foundation-Python (6eccpouno)
4. -Paint.NET(Geccpouno)
5. -Python(6eccpouno)
6. -Microsoft Visual Studio (6eccpouno)
7. ABBYY-FineReader 8(6eccpouno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. OOO "T'apantYpanCepsuc"-I'apant(31.12.2022)
2. -The Cambridge Cristallographic Data Centre(31.12.2023)
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-Crannaptundopm(6eccpoyuHo)
EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
-baza nanusix BUHUTHU PAH(6eccpouno)

-Nudopmanmonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

Bun 3agaruit

No
ayjl.

OcHoBHOE 000pyIOBaHNE, CTCH b, MAKEThI, KOMITLIOTEPHAS] TCXHHKA,
MPEIYCTAaHOBJICHHOE MIPOrPaMMHOE 00ECIIEUCHHE, HCTIOIB3yeMOE JIJIst
pa3IMYHBIX BUIOB 3aHITUH

Jlexuu

263
)

MynbsrumenuitHas yueOHas ayauTopusi MaTepraibHO-TEXHHUECKOE
obecneuenue: 1. [Ipoextop — 1 mt. 2. Dkpan — 1 mt. 3. HoyTOyk — 1 1mT.

[IpakTuyeckue
3aHATHUS U
CEMUHApbI

114-
1)

KoMmmbroTepHblii kj1acc MaTtepuanbHO-TEXHUYECKoe obecrieuenue: 1.
CucteMHBIi 670K (KOMIBIOTEP) C BBIXOJIOM B IHTEpHET U JOCTYIIOM B
1H(}OPMaIIMOHHO-00pa30BaTeNIbHYI0 Cpelly yHUBepcuTeTa — 13 mt. 2. MoHuTop
— 13 . 3. KnaBuarypa — 13 wr. 4. Mblmb komnbroTepHas — 13 mrt.
HmymectBo: 1. Cron komnbiotepHbiil — 13 wt. 2. Cron yuebnsrit — 13 . 3.
Ctyn — 30 wt. 4. Jlocka ayauropHast 6enast — 1 mr.

JIaGoparopHble
3aHATHS

241
2)

YueOHas 1aboparopusi OMOTEXHOJIOTMH U aHATUTUYECKUX MCCIIeI0OBaHUI
MarepuaabHO-TEXHUYECKOoe obecrieuenue: 1. AKkBagucTuiaTop — 1 mrT. 2.
AHaM3aTop MoJoKa — 2 T. 3. Annapar cymuiabHbii — 1 wt. 4. Annapar
YABTPa3ByKOBOM MOrpykHOM — 1 miT. 5. AHanu3aTop BiaxHocTH — 1 wT. 6. Becsl
1 xiacca Tourocty — 1 wT. 7. Beckl anekTpoHHbIe JabopaTtopHbie — 1 mmT. 8.
Becot o 15 xr — 1 mT. 9. Bopsnas 6ans — 1 wt. 10. Anadonockor — 1 mr. 11.
W3meputens aedopmanuu KIedkoBuHbI — 1 mT. 12. JIByxkaMepHbIit
MUKporpoleccopHblii HoHomep — 1 wT. 13. Jlromunockon — 1. 14.
Mukpockorn OMHOKYISPHBIN — 2 T. 15. MUKpPOCKOT MOHOKYISIpHBIN — 4 1T. 16.
[Tnura snexkrpuyeckas — 1 wt. 17. [lonsipumerp — 2 wit. 18. [Ipunrep nazepHbiii
— 1 . 19. Peppaxkromerp — 1 wt. 20. pH-metp — 1 . 21. Ckanep — 1 wt. 22.
Crepunmuzatop — 1 mt. 23. Tenedon crammonapHusrii — 1 mr. 24. Tepmocrar
BO3MyIIHbIN — 1 iT. 25. ®oTokonopumerp — 1 wrt. 26. XonogunbHuk — 1 mt. 27.
Llentpudyra — 1 mr. 28. IlIxad BerTsokHON — | . 29. Ilkad cyxoxaposoii — 1
mt. 30. Hlkad cymmnbabiit 3epHOBOM — 1 mT. 31. lITaTuBEI 1151 TUTpOBaHUA — 6
mt. 32. Monutop — 3 mt. 33. KnaBuarypa — 3 mrt. 34. Mbliib koMnbloTepHas — 3

mt. 35. Cucremuslii 0510k — 3 it. 36. KonupoBanbHelii anmapar — 1 mr.




