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1. lleau 1 3aga4M AUCHUILIMHBI

JlanHblii Kypc HampaBiieH Ha (OpMUPOBaHME y CTYACHTOB MPEACTABICHHUN O
MEXaHU3Max MPOoLECCOB OMoTpaHchopMaliu OUOPECYPCOB U MPOMBILIIEHHBIX OTXOJ0B U
UX 3HAUYECHHUsS] TPU PEIICHUU OHKOJOTMYECKUX TMpoOJieM; MPaKTUYECKUX HABBIKOB
WCIIOJIb30BAaHUSI HMHTEJUIEKTYaIbHBIX CHCTEM C LEJNbI0 PEryJUpOBaHMs IPOLIECCOB
HAmpaBJIEHHOW  OWOTpaHcopMmalii  PEeCypcoB B YCIOBHUAX  arpodKOCHUCTEM U
WHyCTPUATBHBIX TIPEATNPUSTHHN.

3agaum Kypca 3aK/JII0YAKTCA:

— B M3YYECHHMH 3aKOHOMEPHOCTEW MPOTEKaHHs MPOLEecCOB OMOTpaHcHopMaIiu, UX
3HAYEHUs] NpPU PELIECHUM 3SKOJOTHYECKUX Mpo0JIeM; METOA0B OHOTpaHcpoOpManuu ¢
Yy4€TOM CBOMCTB OOBEKTOB,;

- B OCBOCHUH COBPEMEHHBIX MH(POPMaLMOHHBIX TEXHOJIOTHUH,
CHEIHATM3UPOBAHHBIX MIPOTPAMM JUISI pEIICHU 3a/1a4 B cepe buoTpanchopmanuu;

— B (QopMUpOBaHMM TPAKTUYECKUX HABBIKOB IMPUMEHEHUS METOJOB H
MHCTPYMEHTAJIBHBIX CPEICTB MCKYCCTBEHHOTI'O MHTEIUIEKTA ISl U3YUYEHUS W YNPABICHUS
npoueccamu OnoTpaHchopMallii PeCypcoB, MOIYUEHHS LEIEBbIX OMOIPOIYKTOB.

KparTkoe coaepxkanue TuCHMIIIMHBI

Brenenue. Ilenu u 3amaun kypca. XapaKTEepUCTHKA COCTaBa U CBOMCTB OOBEKTOB
ouotpanchopma.  DKOJIOTO-OMOTEXHOJIOTMYECKUE  aCleKThl  TpaHcopMmauuu
3arpsi3HAIOIIMX  BEIIECTB  OMOJOTMYECKMMM  OpraHu3Mamu. MUKpoOMOJIOTHYeCcKue
npoueccsl M (pepMEHTHBIE peaklUud B TIpoleccax OuoTpaHCPOpMAIMM BTOPUYHBIX
pecypcoB U 0oTx0/10B. HampaBneHHnast nepepaboTrka OnopecypcoB MUKpPOOpraHU3MaMu U
BBIJICTICHUE IIEJIEBBIX OMONMPOAYKTOB. WHTEIEKTyalbHbIE CHUCTEMBI M METOIBI IS
yopaBiieHusl Tmpoiieccamu OuoTrpaHchopmanuu (cOopa TEpPBUYHBIX JaHHBIX U HX
00paboTKa, MOCTPOSHNE MAaTEMAaTHIECKIX MOJIETICH U PETPECCHOHHBIX YPaBHEHH ).



Conep:kaHue IMCHUNIMHBI

I[I/ICHI/IHJII/IHa «Ananuz IMpouecCcoB 6I/IO’[‘paHC(1)OpMaHI/II/I MCTOAAMH UCKYCCTBCHHOI'O
HHTCJIJICKTa» IPCnoaacTCsa B UECTBCPTOM CEMECTPEC, BKIHOYACT 24 yaca HeKHI/Iﬁ u 24 yaca
J'Ia60paTOpHI>IX 3aHATHUM. HpOMe)KYTO‘IHa}I aTTcCTaliusa — 59K3aMCH

I[J'DI TCKYLICTO KOHTPOJII OCBOCHHMA Pa3A€/IOB JUCIHUIIIIMHBI IIPUMCHAIOTCA.

KOHTPOJIBHBIN ONPOC,

OLIEHKa CaMOCTOSTEIbHON PabOTHI CTYACHTOB MO U3YYCHHUIO YICOHON 1 HAyIHON

JUTEPATYPBHL,

aHaJIn3 KOMHGTCHHI/Iﬁ B HAIIPpABJICHHUHU COCTABJICHUA HAYYHOI'O OTUYCTA I10 IIPOCKTY

UHIYCTPUAIBLHOTO MapTHEpa.

Tadouamua 1- CTpykTypa u coaep:kaHue JeKuui

No

JICKIINH

HanmMeHnoBaHue uimu KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koin-
BO
4aCOB

1

Beenenne. Ilenu u  3amaum  kypca. llonatue o Ouorpanchopmanuu. Poib
[0MOTEXHOOTHYECKHX TMPOILECCOB B PEIICHUU HKOJIOTHYSCKUX TPOOJIEM yTHIU3alUU
OTXOJOB U 3arpsi3HSIOLIUX BEUIECTB. XapaKTEPUCTUKA CTPYKTYpPbl U CBOMCTB, XMMUYECKUI
cocTaB 00bEKTOB OMOTpaHCHOPMAIUH, IIOTSHITNAI JJIs TEPEPa0OTKH B IICJIEBBIC MPOTYKTHI
1 OMODHEPTHIO.

JKOJIOr0-0MOTEXHOJOTHYECKHE aCHEeKThl TpaHC(HOpPMALMU OTXOJ0B U KCEHOOHOTHKOB B
[omonornyecknx 00BEKTaX OKpYKAOIIEH cpebl. broaerpananus 3arps3HSIONIAX BEIIECTB
[MOYBBI 1 BOJHOM CpeJibl OMOIOTUYECKUMU OPraHU3MaMH.

Mukpobuosiornueckue  mpoueccl M (epMeHTHble  peakuM B Ipolieccax
[onoTpaHcopmaii BTOPUYHBIX PECYPCOB U IMPOMBIIUIEHHBIX OTXOA0OB. TexHOJOrus
MUKpOOHOH Onorpanchopmaru. CocTaB MUKPOOPIaHU3MOB M UX TpaHchOpMUpYroIas
AKTUBHOCTb NPU MepepabOTKe OpPraHMYECKWX W HEOPraHMYecKUX OTX0A0B. ['‘eHHas
WH)XeHepus (epMEHTOB U IITAMMOB MUKPOOPTaHU3MOB.

|CprKTypa U CBOICTBa CTPYKTYPUPOBAHHBIX O6uopecypcos. ITpoueccsl
OouoTpaHcGopMalui MpH MPOU3BOJCTBE yIOOpPEHUH, OEIKOBBIX KOMIIOHEHTOB M KOPMOB
1151 Y)KUBOTHBIX.

bruotpancdopmarusi BTOpUYHBIX MPOIYKTOB M OTXOA0B MPOMBIIIJICHHOCTH B OMOIHEPIHIO.
[CoBpemenHbIe MOAXOABI K aHA’POOHOW (epMEHTalluu OpraHMYecKHX cyOcTpaToB IS
nojydyeHus Ouorasa. OTambl POU3BOJACTBA, YIpABICHHE OMOTEXHOJIOIMUECKUMHU
[IPOIIECCaMU METOJaMH HCKYCCTBEHHOI'O MHTEIIEKTA.

[IpymMeHeHre KOMOMHHMPOBAHHBIX IOJXOJI0OB HAa OCHOBE HCKYCCTBEHHOTO WHTEIJIEKTa
(MHC wu reHernyeckue aIropuTMbl) Uil MOJEIUPOBAHUSA IapaMETPOB IPOLIECCOB
|6I/10Tpchq)opMauHH. MHoOrokputTepraibHble  METOAbl  NPUHATUS  pElIeHUuN  JuIs
ONTHMHU3ALUN ITPOLIECCOB.

dopMupoBaHUEe pa3MEUEHHBIX JaHHBIX B oOxact Ouorpanchopmarmu. Pazpaborka
TPAeKTOPUU KOHTPOJIS (PePMEHTALIMHU C HCIIOIb30BAaHUEM HCKYCCTBEHHOTO UHTEIIEKTA.

Toro

24




Tadoauna 2— CTpykTypa U coiep:KaHue JadopaTOpHBIX padoT

Kon-
HanMmeHnoBaHMe WM KpaTKOE COJIEpIKaHue JIA0OpaTOPHOM pabOThI BO
4aCOB

Ne
3AHATHUS

2 AHQJIN3  TEeHeTHMYecKoW HH(OpMamuu  MHUKPOOHBIX  COOOIIECTB  dKocHcTeM  cf4
WCIIOJIb30BAHUEM HWHCTPYMEHTOB METarecHOMHKH H OuomHpopmaTtuku. I[IporpammHo-
TEXHUYECKHE TIAaT(HOPMBI [Tl CEKBEHUPOBAHUS ¥ TEHOMHBIE OMOINOTEKH.

3 Cozanue ¥ UCCIICJIOBAaHHE MOJCIeH KYJIbTHBUPOBAHUS MHUKPOOPraHU3MOB Hald
OpPraHUYeCKUX cyOcTparax. Yrpasienue napameTpamu KYJIbTUBUPOBaHUS
MUKpPOOPTaHU3MOB HAa OCHOBE JIMHAMHKH pE3yJbTaTUBHBIX JaHHBIX. lcmoib30BaHUE
si3pIka Python 11 06paboTKK JaHHBIX MPOIIECCOB OMOTPAHC(HOPMAIIHH.

3 Texnonorus nonaydenust pepmenToB. IIpenaparuBHoe BbiAeneHUE U OUUCTKA (hepMEHTOB. |4
MeToab! KOJTMYECTBEHHOTO ONpeAeeHus (PepMEHTOB U MX aKTHBHOCTH.

4 AHan3 >(QQPEKTUBHOCTH METOJIOB MPEIBAPUTEILHON O0O0pabOTKH CTPYKTYpHPOBAHHBIX (4
OuopecypcoB ais  mocnenyroomieid  Oumorpanchopmanuu.  MeTtoxbl  OMOKOHBEpPCHUHU
OpPraHUYECKUX PECYPCOB C ILEJbIO MOJIyYeHHs yIOOPEHUN M IIEHHBIX KOMIOHEHTOB IS
UI0IOPOAMS TIOUBEI

4 M3ydyeHre 5STarnoB MHKPOOMOJIOTHYECKOW  KOMIUIEKCHOM OuoTrpanchopmanuu ausjé
MOJTydeHHUs] OCJTKOBBIX TPOJYKTOB M KOPMOB IS >KHBOTHBIX. VICIIONB30BaHHE S3BIKA
Python u mMonenupoBaHus Ui TPOTHO3UPOBAHUS YPPEKTUBHOCTH IMOTYYCHHS IEIEBBIX
KOMITOHCHTOB.

5 [IpriMeHeHrEe NCKYCCTBEHHBIX HEHPOHHBIX CETEH JUIsl TECTUPOBAHUS MapaMeTpoB cTajauii (4
[IPOM3BOJICTBA OMOMETaHAa METOAOM aHa’poOHoro pacuierieHus. IIporHo3upoBanue
A(PPEKTUBHOCTH MPOU3BOACTBA OMOra3a B 3aBUCMMOCTH OT MapaMeTpoB ()epMEHTAIIUH C
rmoMo1br0 MeTogoB ANN-GA.

Hroro 24

Ilepeyenb BONPOCOB /Ji51 MOATOTOBKH K KOHTPOJIBHOMY OIPOCY:
Pasznen 1

1. [IpuBeauTe KIaccu(UKaIMIO PACTUTEIBHOTO ChIPbs?

2. JlaiiTe XapaKTepUCTUKY XUMHUYECKOTO COCTaBa PACTUTEIHHOTO CHIPHS?

3. [IpuBeanTe KIacCUPUKALNIO CHIPhS KUBOTHOTO MPOUCXOXKICHUS?

4. JlaiiTe ~ XapakTEpPUCTHKYy  XMMHYECKOTO  COCTaBa  CbIpbSl  YKUBOTHOIO
MIPOUCXOKICHHUS?

5. [laliTe xapakTepUCTHKY COCTaBa M CBONCTB BTOPHUYHBIX PECYpCOB M OTXOJOB,
oOpa3yoIuxcs npu nepepaboTKe paCTUTEIBHOTO ChIPbs

6. [laliTe xapakTEepUCTHKy COCTaBa M CBOICTB BTOPUYHBIX PECYpPCOB M OTXOJOB,
o0pa3yroluxcs Ipu nepepadboTKe ChIPbs J)KUBOTHOTO MPOUCX0XKICHUS

7. HazoBuTe MeTOABI TpEABAPUTENIbHON 00paOOTKH BTOPUYHBIX OHOpPECYpPCOB IS
nocieayronieit OMOKOHBEPCHUU?

8. OnumuTe NPUHIUIIBE OUOTPAHC(HOPMAIIUA BTOPUIHOTO ChIPHsI?

9. Kakue w™eTonpl TEHHOW WHXXEHEPUU TMPUMEHSIIOT [UJIs TOJy4YeHHUsS TeHHO-
MOAUGPUITUPOBAHHBIX KYJIBTYP MUKPOOPTAHU3MOB?

10. HazoBute MeTonbl MOMY4YEHHS KYJIbTYpP PAcTEHHH C MPUMEHEHHEM METOJI0B



TeHHON MH)XEHEpHUU?
11. Ha3zoBuTe 3Tambl MEIUKO-TEHETUYECKON AKCHEPTU3bl MPOIYKIMH, MOITy4YeHHON
METO/IaMU TeHHOU MH)KEHEpUH?

Pa3nen 3:

1. Onumure MexaHu3M JercTBUS GEpPMEHTOB?

2. Kak o6pasytorcs hepmMeHT-cyOCcTpaTHbIE KOMILIEKCHI

3. OnumuTe posib B3aUMOJEHCTBUS (DYHKUIMOHAIBHBIX TPYNI MpH OOpa3oBaHHUH
aKTUBHBIX IEHTPOB (PEPMEHTOB?

4.B 4yeMm 3aKkioyaeTcs JIAOWJIBHOCTh CBOMCTBA (PEPMEHTOB, B 3aBUCHUMOCTU OT
pa3HbIX (pakTOpoB?

5. HazoBurte MexaHu3Mbl U3MEHEHUS! aKTUBHOCTU (DEPMEHTOB?

6. Kakue rumponuTHueckue MPOIECcChl MPOTEKAIT Mpu OuoTpanchopmanuu
OMOpeCypcoB U BTOPHUYHOTO CHIPHS?

/. HazoBute npuHIMNBI (PEPMEHTATUBHON MepepabOTKH BTOPUUYHBIX OMOPECYpPCOB U
MPOMBIIIJICHHBIX OTXOJA0B?

8. [IpuBeaute cxemy (pepMEHTATUBHOTO TUAPOJIN3A LEUTIOIO3bI?

9. Onummre »3Tanbsl TUAPOJIM3A JIMOUAOB TMOJA JACWCTBUEM JIMIOJUTUYECKUX
bepMeHTORB?

10. Ha3oBuTEe MCTOYHHMKH CHIpbs, MPUMEHSEMBbIE B KauecTBe OMOCYOCTpaToB MpHU
MoJTy4eHuu (PepMEHTOB?

11. Kakue BBl 3HaeTe€ METOJBI CEJNEKIMH W KyJIbTUBUPOBAHMS MUKPOOPTAHU3MOB-
MPOIYLIEHTOB ()EPMEHTOB?

12. Kakue MeTo/pl TeHHOM U KJIIETOUYHOM MH)KEHEPUH HCIOJIB3YIOTCS MPH MOJIYyYeHUN
ITAMMOB MUKPOOPTaHU3MOB?

13. HazoBuTe METOIbI KOJTMYECTBEHHOTO OINPE/ICICHNS KOHIIEHTPAUH (epMEHTOB?

14. Kakue BbI 3HAETE METO/IbI ONPECIICHHUS] aKTUBHOCTU (hePMEHTOB?

15. HazoBuTte MeTo1bI MpENapaTUBHOTO BBIJICICHHUS U OUUCTKU (HEPMEHTOB?

16. Kakue BbI 3HaeTe METOIbI (PPAKIIMOHUPOBAHUS IPOAYKTOB OHOTpanchopmarmm?

17. Kputepuu OLEHKH YUCTOTHI MTPOYKTOB OMOTpaHchopMauu

18. Ilepeuncnute 3Tansl OuoTpanchopmaluy Ipy MOJYyUYESHUHN MIPENapaToB aMuiias u3
MOBEPXHOCTHBIX KYJIbTYp?

19. IlepeuncnuTe HdTambl MpoOIECCOB  OuoTpaHchopManu TPU  MOTYyYEHUU
IpenapaToB MEKTUHA3 U3 ITyOOKUX KyJIbTyp?

20. HazoBuTe cblpp€ M BTOPUYHBIE OMOPECYPCHI, MPUMEHHMbBIEC IS MUKPOOHOM
OMOKOHBEPCHH?

21. HazoBuTe cTaguu KyJIbTUBUPOBAHUE MUKPOOPTAaHU3MOB?

22. Kakue nOpUHLHUIBI MPUMEHSIOT MpPU COCTaBICHHUS MUTATENbHBIX Cpel AJis
KyJIBTUBHUPOBAHUS MUKPOOPTaHU3MOB?

23. Ha3oBuTEe OCHOBHBIE MPHUHIMIBI BhIPAIIMBAHHUS MPOU3BOACTBEHHON KYJbTYpPbI
MHUKPOOPTaHU3MOB?

24. HazoBute  crocoObl  KYJbTUBUPOBAHUS  MHUKPOOPraHU3MOB-IIPOAYLIEHTOB



MPOAYKTOB OMOKOHBpPECUU?
25. Kak ocCylIecTBIAIOT BbIIETICHHE KOHEYHOTO TMPOAYKTa W3 KYJIbTYPaJbHON
JKUIKOCTHU?

Paznmen 5:

1. Kakue opranudeckue cyOCTpaThl MPUTOIHBI Ui OMOTpaHCHOpMAIMH C LETbIO
noJryueHus 6uorasza?

2. Kakue mapameTpbl mporeccoB OuoTpaHchopMmanuu MpU MOIYYSHHH Ouorasa
HEO0OXO0IMMO KOHTPOIHPOBATH?

3. Kakue pe3ynpTaTUBHBIC JaHHBIE OMNpeAeNsAtoT d()PEKTUBHOCTH TMpoIiecca
ouoTpanchopmaIuy Mpy MoaydyeHun ouorasa?

4. Tlepeuncnute STambl aHAdPOOHOU (epMeHTalusi OHOpecypCcoOB M OTXOJOB IS
nmoyry4eHus: ororasa (Omomerana).

5. Kakue wMartemaTnueckue 3aKOHOMEPHOCTH YUYUTBHIBAIOT NPU MOICIWPOBAHUU
MpoIIecCOB OMOTpaHc(hOpMaIK PECYPCOB B OMOIHEPTHIO?

Pa3pnea 6:

1. HazoBuTe COBpEeMEHHbBIC HAINpPABICHUS PA3BUTHUS MCKYCCTBEHHOTO WHTEIUIEKTAa B
obnactu 6uoTpanchopmanu?

2. HazoBuTe ATamsl TEXHOIOTHH Pa3pabOTKH IKCIIEPTHBIX CUCTEM JIJIsi PUMEHCHHUS B
chepe OMOTEXHOIOTUN?

3. [lepeuncnute MHCTPYMEHTAIBHBIC METOMBI Pa3paOOTKH AKCIEPTHBIX CHUCTEM IS
chepbl OnoTpanchopmaluu 6uopecypcon?

4. HazoBuTe airoputM TMPUMEHEHUS  HCKYCCTBEHHBIX HEHWPOHHBIX CETeH IS
MIPOTHO3UPOBaHUA 3P HEKTUBHOCTH MPOU3BOJICTBA OMOraza B 3aBUCIMOCTH OT ITapaMETPOB
dbepmenTanun?

5. [lepeuncnure METOB MCKYCCTBEHHBIX HEUPOHHBIX CETEH MJII MOJICIMPOBAHMUS
rapamMeTpOB MPOIECCOB OMOTpaHCHOPMAIIUA BTOPUIHBIX OHMOPECYPCOB ?

HepequL BOIIPOCOB AJIfl IOATOTOBKH K 3K3aMEHY .

1. Knaccudpukamuss W XapaKTEpPUCTHKA  XHMHYECKOTO COCTaBa PACTUTEIHLHOTO
CBIPbsI?

2. Krnaccudukanusa u XapakTepUCTUKa XHUMHUYECKOTO COCTaBa ChIPhS JKUBOTHOTO
MIPOUCXOKICHHUS?

3. XapakTepucTWKa COCTaBa U CBOWCTB BTOPUYHBIX PECYpCOB H OTXOJOB,
00pa3yrommxcs mpu nepepadoTke pacCTUTEIBLHOTO ChIPhS

4, XapaKTepucThKa COCTaBa W CBOWCTB BTOPHYHBIX PECYpPCOB U OTXOJOB,
o0pa3yromuxcs Ipu rmepepadboTKe CHIPhS JKUBOTHOTO MTPOUCX 0K ICHHUS

5. Ananmu3 3(G(}EKTUBHOCTH METOJOB MPEABAPUTEIBHON O0pPabOTKM BTOPUYHBIX
OMOpecypcoB 1 IPOMBITIIUICHHBIX OTXOJIOB JIJIs TOCJIENYIONIEH OMOKOHBEPCHH.



6. Mertoabl buoTpanchopMai BTOPUIHOTO ChIPBS

/. MeTtonbl TEHHOW WHXXEHEPUM I TMOJY4YEHUsT T'€HHO-MOJIU(DUIIMPOBAHHBIX
KyJIbTYP MUKPOOPTaHU3MOB

8. IlomydyeHus KyJabTyp pacTeHHI ¢ MPUMEHEHHUEM METO0B I'€HHON MH)KEHEepUU

9. Meauko-reHeTuyecKasi HKCIepTU3a MPOAYKIUH, MOJTYYEHHOM METO/IaMHu Te€HHOU
WHXCHEPUU

10. CtpykTypHas u GyHKIIMOHATIbHAs Opranu3anus (GepMeHTOB

11. Mexanusm aeiictBus pepmMeHTOB. DepMeHT-CyOCTpaTHBIE KOMIUIEKCHI

12. Tlpupoga  akTHBHBIX  HEHTpOB  (epmentoB. Pomp  B3ammoaeicTBUs
(yHKIMOHAJIBHBIX TPy B (hepPMEHTATUBHOM KaTalln3e

13. JlabunpHOCTH CBOMCTBAa (EepMEHTOB, OOYCIOBJICHHBIE OCIKOBOM MPUPOJIOH.
MexaHu3Mbl U3BMEHEHHS] aKTUBHOCTU (DEPMEHTOB

14. Tlpuniunsel  epMEHTaTUBHONM TepepabOTKU  BTOPUYHBIX OHOpECYpcoB U
MPOMBIIIJICHHBIX OTXO/I0B

15. I'ugponutuyeckue mpouecchl Npu  OuoTpaHchopmanuum OHOpPECypcoB U
BTOPUYHOTO CHIPbS

16. MexaHu3M ruposin3a MEKTUHOBBIX BEIIECTB MO JAECHCTBUEM NMEKTOIUTHUUYECKUX
(dhepMeHTOB.

17. Dransl TuapOAM3a JIMIUAOB MO JEHCTBUEM JTUIOIUTHUECKUX (PEPMEHTOB.

18. Heruaponutuueckue (pepMeHTATHBHBIE MPOILECCHl MPHU OMOTEXHOJIOTHUECKON
00paboTKe cyOcTpaTa: OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

19. UcTtouHUKH CBIPBS, TPUMEHSIEMbIE B Ka4eCTBE OMOCYOCTpaTOB MpH MOTyUYECHUH
(dhepMeHTOB

20. IlpuHuunel  celNeKIUMM U KyJbTUBHPOBAaHHE IPOJIYLEHTOB  (EPMEHTOB.
CoBpeMeHHbIE TOXO0JIbI K CEJIEKIIMU MUKPOOHBIX KYJIBTYP

21. Ucrionb30BaHUE METOJIOB T€HHOW M KJIETOYHOW WHXKEHEPHH MPHU IMOJyYeHUU
ITAMMOB MUKPOOPTaHU3MOB — 3((EKTUBHBIX MTPOYIICHTOB ()EPMEHTOB.

22. CnektpooTomMeTprdeckue, doTromeTpryeckue METO/IbI onpeaeneHus
KOHIIEHTpAIuu ()ePMEHTOB U UX AKTUBHOCTH

23. MeTtoapl penapaTuBHOTO BBIICTICHHUS U OYUCTKH (DepMEHTOB

24. CpaBHuTenbHBI  aHamu3  A(GOEKTUBHOCTH  METOJOB  (DpaKIIMOHUPOBAHUS
MPOAYKTOB OuoTpaHchopManuu (MeToa H30MpaTelbHOW aJacopOIih, HOHOOOMEHHOM
xpomarorpadun)

25. Kputepuu OLleHKH YUCTOTHI MPOAYKTOB OMOTpanchopmanuu

26. Dramnbl npoieccoB OuoTpaHchopmaly Mpu MOTyYEHUH MpenapaToB aMuia3 U3
MOBEPXHOCTHBIX (TITyOOKHX) KYJIbTYP

2. Dranbl poleccoB OMoTpanchopMaluy Mpu NOJTyYSHUH MPErnapaToB NEKTUHA3 U3
MMOBEPXHOCTHBIX (TITyOOKHX) KYJIBTYP.

28. TexHonmornyeckue  3Tambl  MOJYYEHHUsS  IpENapaToB  ILEJUIIOJNa3  MpHU
KyJIbTUBUPOBAaHUH MUKPOOPTaHU3MOB

29. CpIpbe ¥ BTOpUYHBIE OMOpECYPCHl MPUMEHUMBIE NI MUKPOOHOW OMOKOHBEPCUH

30. IlpuHIUIIBI COCTABJICHUSI MUTATEIbHBIX Cpell, (aKTOPhI, ONMPEICISIONINE COCTaB



NUTATENbHOM Cpebl ISl KyJIbTUBUPOBAHUSA MUKPOOPTaHHU3MOB.

31. MeTozp! BeIpaliuBaHus MPOU3BOJACTBEHHON KyJIbTYyphl MUKPOOPTaHH3MOB

32. KoHTpoJib MPOU3BOJICTBA C TPUMEHEHHEM ITPOIIECCOB OMOTpaHchopMaIuu

33. OTX0/1bI arpONPOMBIILIEHHOTO KOMILIEKCA, UCTIOIb3yEMbIE B KaUe€CTBE CyOCTpaTa
JUIS MUKPOOHOH OMOKOHBEPCHH.

34. CriocoObl U 1eNb TMpeABapUTEIbHON OOpabOTKM BTOPUYHBIX PECYPCOB NpU
OCYIIECTBIECHUH MPOIIECCOB OMOTpaHchopManuu

35. TlapameTpsl porieccoB OuoTpaHchoOpMaIK MPU NOTYICHUH Ouorasa

36. PesynpraTBHBIC ~ JaHHBIC, ompenenstommue  d(HPEKTUBHOCTH  Mporecca
ouoTpanchopmaIuy Mpy MoaydyeHu ouorasa

37. Dtanbl aHa’poOHON (epmeHTaIusi OMOpPEecypCcoB U OTXOJOB I IMOTYYEHUS
ouorasa (brnomeTaHna), Oo3TaHOA

38. Marematuyeckue  3aKOHOMEPHOCTM  MPU  MOJCIMPOBAHUU  MPOIIECCOB
O6uoTpaHchopMaIiii pecypcoB B OMOIHEPTHUIO

39. CoBpeMeHHbIE HAMpPaBJICHHS PA3BUTHUA HWCKYCCTBEHHOTO WHTEIUIEKTa B 00JacTd
ouotpanchopmanuu

40. Drambl TEXHOJIOTUN Pa3pabOTKU SKCIEPTHBIX CUCTEM JUIsl IPUMEHEHUs B cdepe
OMOTEXHOJIOTHH

41. UHCcTpyMEHTalIbHBIE METOJIbl Pa3pabOTKU HSKCHEPTHBIX CHCTEM IS CQepsl
ouotpanchopmanu OMOpPECypcoB.

42. Anroput™  TIPUMEHEHUS VUCKYCCTBEHHBIX  HEWPOHHBIX  CE€TEW I
MPOrHO3UpOBaHUs F(P(PEKTUBHOCTU MPOU3BOACTBA OMOra3a B 3aBUCUMOCTH OT NTapaMeTPOB
(dbepMeHTauu.

43. MeToapl UCKYCCTBEHHBIX HEHPOHHBIX CETed NJIs MOJEIMPOBAHUS NapaMeTpOB
mpoiieccoB OnoTpanchopmMalii BTOPUUHBIX OMOPECYPCOB
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