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Beryn

[Iporpamy 10MaTKOBOTO BCTYITHOTO ICHHUTY TpPEThOro (OCBITHRO-HAYKOBOTO) PIBHS
BUINOI OCBITH JUIsl 3M00YTTS HAYKOBOTO CTyIEHsS IOKTOp inocodii CkiIaaeHo
BIJITTOBITHO /10 OCBITHRO-HAYKOBOI MPOTPaMU MiATOTOBKH JOKTOpa (inocodii

rajay3b 3HaHb 13 MexaHi4Ha IHXeHepisd

CHELaIbHOCTI 133 Tany3eBe MAIMHOOYIYBaHHS

OCBITHBOT Nporpamu O61aiHaHHS apMalleBTUYHUX Ta O10TEXHOJIOTTYHUX BUPOOHUIITB

[Tporpama ckiazeHa Ha OCHOBI MporpaMm TUCIUILTIH “IHHOBamiifHi MeTonu Ta
obyiagHaHHA (papMaIeBTUYHOTO Ta 010TEXHOJIOTIYHOTO BUpOOHUIITBA”, “Komm'toTepHe
MOJICTIOBaHHS 00aiHaHH (papMaIeBTUYHOrO Ta O10TEXHOJOTIYHOTO BUPOOHUIITBA”,
“bilO0TeXHIYHI CHCTEMHM 1 TEXHOJIOTIi”, “YcTaTKyBaHHS aCENTUYHUX 1 HEACENTHYHMX
BUPOOHUIITB JIIKAPCHKUX 3aco0iB”, “BumankoBi mporeck Ta iX MaTeMaTH4YHA
00poOKa”.

1. MeTa i 3aBIaHHSI J0AAaTKOBOIO iCIIUTY

1.1. MeTa 101aTKOBOTO BCTYIMHOTO ICTIUTY.
MeTo10 0J1JaTKOBOT'O BCTYITHOTO 1CIIUTY € BUSIBJICHHS y CTYCHTA 3AaTHOCTEH:
— 2eHepyeamu HO8I idei U HecmawOapmwui nioxoou 0o ix peanizayii
(kpeamusnicmy) Xio, iHiyiamusy.

— suOUpamu ONMUMAIbHI DIUEHHS NPU CMEOPEHHI NpOoOYKYii 3 YpPaxy8auHAM
8UMO2 AKOCMI, HAOIUHOCMI U 8aAPMOCMI, A MAKOMC MEPMIHIE BUKOHAHHA,
Oe3nexu HeummeoisIbHOCMI Ma eKo02IYHOI YUCMOmMU 8UPOOHUYMEA;

—  CcKnaoamu onucu npuryunie oii ma 6y008u npoekmoanux supodis i 0o ekmis
3 OOIPYHMYBAHHAM NPUTIHAMUX MEXHIYHUX PIULEeHb,

—  GUKOPUCMOBYBAMU OCHOBHI NPUHYUNU MAMEMAMUYHO20 MOOENI08AHHSI
CKIAAOHUX CUCMeM; CY4acHi KOMN'lomepHi Memoou ma 3acobu npocpamuux
cepedosuiy 0151 peanizayii i 00CIIONHCEHHI MAMEMAMULHUX MOOeel;

—  CcUCMeMamuyHO 8UBYAMU HAYKOBO-MEXHIUHOI IHpopmayii, 6imyusHAHO20 ma
3aKOPOOHH020 00CBI0Y 3a 8IONOBIOHUM NPOGhiiem Ni02oOMoBKU,

—  BUKOHY8amu pO3PAXYHKU napamempie npoyecie, wo 8i00ysaromvcsi 8
0071a0HAHHI, BUKOPUCTNOBYIOUU CYYACHT MEMOOUKU PO3PAXYHKY, NPOSPAMHI mMa
mexHiyHi 3acoou,

—  3acmocosysamu CMAHOAPMHI  Memoou pOo3PAXyHKY Npu NPOEKmy8aHHI
demareti ma 8y3iie 6upo0ié MauuHo0y0y8aHHs,

—  npuiimamu yyacms 8 pobomax 3 po3paxyHKy ma npoeKxmyeanus oemaneti ma
8Y3/1i6 MAUUHOOYOIBHUX KOHCMPYKYIL 8i0N08IOHO 00 MEXHIYHUX 3a60aHb Mda
BUKOPUCMAHHAM CMAHOAPMHUX 3aC00i68 a8mMomMamu3ayii npoeKmyeanHsi;

—  po3pobasmu poboyy NpoOeKmHy ma MexHiuHy 0OKyMeHmayiro, oghopmirosamu
3a6epuieHi NPOeKMHO-KOHCMPYKMOPCbKI poOomu 3 nepesipkor 8i0n08iOHOCI
npoeKmié wjo po3pooOSOIMbCs Ma MEXHIYHOI OOKYyMeHmayii cmaHoapmis,
MEeXHIYHUM YMOBAM MA THUUM HOPMAMUBHUM OOKYMEHMAM,



1.2. OCHOBI 3aBAAHHS BCTYIIHOT'O 1CITHUTY:

3rifHO 3 BUMOTaMHU NPOrpaMu CTYJEHTH MarOTh MPOJAEMOHCTPYBaTH Takl

pe3yJabTaTU HABYAHHS:
3HAHHA:

MemoOon02ii  NpoeKmy8auHs, pO3POOKU  MEXHIYHUX — XApPAKMepucmuk ma
KOMNOHOBOK 00JIAOHAHHSL | MEXHON02IU 8 2aY3i;

munis, 0y0oeu, npuHyunié O0ii ma 3aco0i8 HANA200NCEHHS, O0COoOIUBOCMEl
KOHCMPYKMUGHOI  peanizayii  ma  pe2ylio8aHHs,  OCHO8  NPOEeKMYBaHHsl,
NOPIBHAILHUX XAPAKMEPUCMUK 2A1)3€8020 00IAOHAHHSL,

PO MedHCI MONCIUBOCME MAMEMAMUYHO20, NPOSPAMHO20 MA IHHOPMAYIUHO20
3abe3neuents NpoeKmy8aumHs o00°ckmie [ npoyecie y eanysi npogeciiHoi
OIsIbHOCI;

OCHOBHUX KOHCMPYKYIU MAWuH ma anapamie, munosux 6y31ié i Oemaseu ma
8UMO2 00 HUX;

mamepianieé 001a0HaAHHSA OIOMEXHOI0IUHUX BUPOOHUYMS | IX 81ACMUBOCMEl;
PO3PAXYHKOBUX NAPAMEMPIE | NPABUIL IX BUSHAYEHHS,

VMO8 MIYHOCHIL, HCOPCMKOCMI, CMIUKOCMI, 8IOPOCMIUKOCMI, 2epMemMUYHOCMI,
POOOYOI KOHCMPYKMOPCLKOI 0OKYMeHmayii, npasul ii GUKOHAHHS, Y3200M4CEHHS |
3aMBepPONCEeHHS,

PO3POOKU KOHCMPYKMUBHO 008EPULEHO20 8UPOD).

VYMIHHA:

cmasumu 3a0a4y OYiHKU NOKA3HUKI8 Npaye30amHocmi iCHy04020 00JA0HAHH ma
peanizysamu ii 3 BUKOPUCTMAHHAM CYYACHUX MEXHIYHUX 34C00i8;

eomyseamu 8UXIOHI OaHi Ol OOTPYHMYBAHHS MEXHIYHUX PilleHb, 3ACMOCO8)8amu
CMAaHOapmui MemoOuKyu pOo3PAXyHKI8@ Npu NpoeKmy8aHHi H08020 abo 8ubopi
NOKYNHO20 00JIAOHAHHS,

BUKOHYBAMU PO3PAXYHKU NaApamempie 00 €Kmie NpPOeKmM)8AHHS | NOKAZHUKIG
npaye30amuocmi 00JIA0HAHHS, 30IUCHIOBAMU IXHE MAMeMamuyHe MOOel08AHHS 3
Memor BUHAYEHHS e(h)eKMUBHUX aD0 ONMUMALbHUX CHIBBIOHOWEHb NAPAMEMpPI8
ma ix 83aEMOBNIUEY,

nianyeamu U 30IUCHIOBAMU HAMYPHI MA KOMN IOMEPHI eKCnepumeHmanbti
00CNIOMHCEHHS, KOPEKMHO ITHMEePNPemy8amu ix pe3yiomamu,

BUKOPUCMOBYIOUU HOPMAMUBHO-MEXHIUHY — OOKYMeHmayio, a makoxc pooouy,
eKCNLyamayitiHy i pPeMOHMHY OOKYMEHMAayilo aHal02IYHO20 00JNAOHAHHS,
BU3HAYAMU KOMNJIEKMHICMb 00'ekma (MawuHu, nocyouru abo anapama), wjo
npoekmyemvcsi ma(adoo) 6uecomosIsaemovcs, i OOKYMeHmayio, wo 000aEmvcs 00
Ybo2o 00'exma, GuHawamu cnocio i Memoo MOHMAN’CY CNPOEKMoB8ano20 ma(abo)
8U20MOBIeH020 00 'ckma,

BUKOPUCTOBYIOUU HOPMAMUBHO-MEXHIYHY OOKYMEeHmayir, cnocoou u memoou
iHOICeHepHOT  epaghiku, NPUHYUNU 83AEMO3AMIHHOCMI, 3d O00NOMO20I0 3aC00i8
BUKOHAHHS KPeCIAPCbKO-KOHCMPYKMOPCOKUX pOOIm  BUKOHY8AMU MOHMANCHE
KpeCleHHs. CNPOeKmo8ano20 ma(abo) eueomosieno2o ob'ekma, opamu y4acmo y
npozpami eunpobysanv 00'ckma, NyCKo-HAIA200XHCYBAIbHUX pobomax 1 30aui-
NPULLMAHHI 3MOHMOBAH020 U 8UNPOOYBAHO20 00'ckma;



—  GUKOPUCMOBYIOUU — HOPMAMUBHO-MEXHIUHY,  eKCHAyamayiuny U  pPeMOHMH)
OOKYMeHmayiro, BUHAYAMU GNIUG PI3HUX (PAKMOpie HA 3HOC, WEUOKICMb mda
IHMEHCUBHICMb 3HOULYBAHH.

00¢6i0:

—  PO3pPOOKU MEXHIUHUX 3a680AHb HA NPOEKMYBAHHS 00IAOHAHHI,

—  ni020mMOoBKU BUXIOHUX OAHUX 0151 OOIPYHMYBAHHS MEXHIUHUX DilleHb,

— BUKODUCMAHHA HOPMAMUBHO-NPABOBUX aKmieé YKpainu ma MIdHCHApOOHUX
cmanoapmie;

— opeanizayii npoyecy KOHCMPYIOBAHHs MA NPOEKMYBAHHS 8UPODIB;

— opeaHizayii npoyecy 006Cy208y8auHs 00IAOHAHHS,

— BUKOHAHHA 34 3A0AHUMU BUXIOHUMU OAHUMU PO3PAXYHKY PIZHUX MUNU 00JAOHAHHSL
Gdapmayesmuynux i 6I0MEXHON0TYHUX BUPOOHUYME,

— NpoBedeHHsT NAMEeHMHUX OO0CHi0NCeHb MmMa pO3POONEeHHS HOBUX  KOHCMPYKYIl
001a0HanHs 0151 NOOAHHSL 3A5180K HA BUHAXIO YU KOPUCHI MOOEII.

OCHOBHUI BUKJIAJ

[lepenik OCHOBHUX MUTaHb, 1[0 BUHOCATHCS HA JOJATKOBE BUIPOOYBAHHS IS
BCTYIy Ha TpeTid (OCBITHRO-HAYKOBOBMI) pIBEHb BHUIIOI OCBITH ISl 3100YyTTS
HAayKOBOTO cCTyneHsi JoKkTop ¢unocopii mo croemianbHocTi 133« amy3ese
MalIMHOOYAyBaHHS», crenianizanii «O0nagHaHHA (dapManeBTUYHUX  Ta
O10TEXHOJIOTTYHUX BUPOOHUIITBY:

1. TeopeTuuHi 3acagy MaTeMaTUYHOTO MO/JICTIOBAHHS MPOIIECIB TEIJIOMAcOOOMIHY,
110 MPOTIKAIOTh B 00JIaIHaHHI (PapMalleBTUYHUX Ta O10TEXHOJIOTTYHUX BUPOOHMUIITB.

2. OcHOBHI pIBHSHHSI Ta MOHSATTS Teopii TeruioMacooOMiHy. OCHOBHI PIBHSHHS
30epexeHHs. CuUCTeMH KOOpJWHAT. 3amuc pIBHSIHB 30€peKEHHS B PI3HUX CHCTEMax
KOOpJIMHAT. YMOBM  OJHO3HA4YHOCTI. MarematuyHe (OpPMYJIOBaHHS  YMOB
OJIHO3HAYHOCTI.

3. Metoau po3B’s3aHHSI MaTeMaTUYHUX Mojeine. AHamiTudHi MeToau. HabmmkeHi
Metoau. Yuciiosi metoau. MeTo1 KiHIIEBUX p13HUIIb. MeTO/| KiHIIEBUX €JIEMEHTIB.

4. Meroau NPUMEXKOBOTO IIapy B MOJENIOBAHHI MPOLECIB TEIMIO MacoOOMIHY.
PiBHSIHHA NHMHAMIYHOTO MPUMEKOBOTO IIApy. IHTErpajsbHE PIBHSAHHS JMHAMIYHOTO
MPUMEKOBOTO Mapy. PiBHSHHS €HEprii JIsd TPUMEXKOBOro Imapy. I[HTerpaibHe
PIBHSIHHSL €Heprii Uil OpUMEXOBOro mapy. TypOyJeHTHUH NpPUMEXKOBUH LIap.
PiBHSIHHA TypOyJIEHTHOTO MIPUMEKOBOTO LIAPY.

5. MarematuuHe MOJCIIOBaHHS TPOIIECIB, 110 TMPOTIKAIOTh B  OOJaJHAHHI
dapmaneBTHYHUX Ta 610TEXHOJIOTTYHUX BUPOOHHUIITB. .

6. MaremaTuyHe MOJENIOBaHHS TIAPOJWHAMIYHUX TpoleciB. MojemtoBaHHsS
MPOIIECIB TepeMilTyBaHHs. MOJIETIOBaHHS TPOIIECIB 130TEPMIYHOTO PyXy PIITUHH B
IIUTMHHUX, KPYTIUX Ta KUTBIIEBUX KaHAIax

/. MaremaTuyHe MOJEIIOBAaHHS TMPOIECIB  CTAIIOHApHOI Ta HECTaIlllOHAPHOI
TETJIOMPOBITHOCTI.

8. MarematuuHe MOJIEIIOBaHHS MPOIECIB MAaCOOOMIHY Ta TETIOMAacOOOMIHY.

9. PiBHSIHHS TEIJIOMACONEPEHOCY B OCHOBHHUX Ipollecax (apmMaleBTUYHOTO Ta
MIKpOO10JIOTTYHOTO BUPOOHHUIITBA.



10. PiBHSIHHS TEmJIO Maco MEPEeHOCYy B HEPYXOMHX Tulax. PIBHSHHS Temjao Maco
nepeHocy Mix ¢azaMu B TypOYJICHTHOMY MOTOLII.

11. ObnagnanHs Ta yCTaTKyBaHHS JUIsi TPOBEACHHS TPOIECIB  OIOCHHTE3Y.
Knacudikamis ¢epmenTamiiitnoro obOnagHaHHs. AepoOHI Ta aHaepoOHI YMOBHU
KyJbTUBYBAaHHS MIKpPOOPIaHi3MiB.

12. Bumoru 10 CTepUIILHOCTI MIPOBEJACHHS IpoIleciB OlocuHTe3y. THIoBa amaparypa
JUTS IATOTOBKHU TTOKUBHUX CEPEIOBUIII.

13. Crepunizaniiini npoueaypy. YCTaTKyBaHHSI JJIsl MEPIOAMYHOI 1 Oe3nepepBHOL
crepuiizamii. [HxeHepHa peamizaiis cHocoOIB — cTepwiizallii — amapaTypu Ta
koMyHikaiii. Bu6ip ninii YHC 1 TexHon0r14H1 po3paxyHKH JiHii.

14. Meroau crepwiizaiii TOBITpS IMMiJ Yac KYyJbTUBYBAaHHS MIKPOOPTaHi3MiB.
Po3paxyHok koedilieHTIB OCaPKCHHS IS PI3HUX MEXaHI3MIB OCapKeHHS. THIH
(GiIbTpYBAILHUX MaTepialliB JUIsd CTepuitizaiii moBiTps, iX BuOip. Po3paxyHok BUCOTH
HaOWBHOTO (UIBTpa JJIA CTEpUIIi3alii MOBITPS 3aJEKHO Bil 0OpaHOTO KPUTEPIIO
cTepwiizalii, (QpuUIbTpyBaIbHOrO Marepiaay 1 IIBHJIKOCTI PyXy HOBITpS y (uIbTpi.
Anapatypa [uis cTepuiizalii aepauiifHoro moBITPS.

15. I'a3opigunHi cuctemu. ['a3oBMICT miH Ta MbK(}a3Ha noBepxHA. Peosoriuxi
BJIACTUBOCTI Ta30pIIMHHUX cUcTeM. [lepeHoc IMITyJibCy B Ta30piIMHHUX CUCTEMAX.

16. SIBuia nepeHocy B ra3opiiMHHKUX cucTeMax. [lepeHoc peuoBUHU B OiopeakTopax.
17. KoeilieHT epeHoCcy peuyoOBUHU B OlopeaKkTopax.

18. Koeimient  macoBijjaui, Macomepeaadi, pIBHOBaAKHA  KOHIICHTPALisl.
Oco0MBOCTI TIPOLIECIB MEPEHOCY KUCHIO B 010pEaKTopax.

19. ludy3ziitnuii Ta KIHETUYHUN PEKUMH 010XIMIYHUX MTEPETBOPEHbD.

20. Kinetnka hepmMeHTaTUBHUX peakiliid. KiHeTnka pocTy KIITKOBOI MacH.

21. Ananiz poOOTH Ta KOHCTPYKIIH (epMEHTEpiB 3 MEXaHIYHUM JUCIIEPTYBAHHIM
ra3oBoi (azu.

22. MacooOMiH Ta TeriooOMiH B (epMeHTepax 3 MEXaHIYHUM JUCIEPTyBaHHSIM
razoBoi (azu.

23. Bu3HadyeHHS MOTYXKHOCTI, [0 BTPAYA€ThCSA HA TIEPEMIITyBaHHS y GepMeHTEpax 3
MEXaHIYHUM JMCHepryBaHHsAM ra3oBoi ¢a3u. ButpatHi KoeiuieHTH AJi1 BU3HAYEHHS
TEIJIOBOI €HEpPrii peakilii 010CUHTE3Y

24. Anani3 poOOTH Ta KOHCTPYKIIIi epmiTHUX epMEeHTEpIB.

25. Tlepenoc TerioBoi eHeprii 1 MmaconepeHoc y hepMeHnTepax epiaiTHOTO THUITY.

26. Anamni3z poOOTH Ta KOHCTPYKIIIi OapOoTakHUX PepMeHTEpiB.

27. IlepeHoc TerioBoi eHeprii 1 MmaconepeHoc y hepMentepax 0apOo0TaKHOTO THITY.
28. OOnagHaHHs 1J1 BUAUICHHS, OYMIICHHS, KOHIICHTPYBAaHHS IIIJIbOBOTO TIPOIYKTA.
29. O6nagHaHHs JUIs BUIAUICHHS 0lOMacH BiJi HATHBHOTO pO3uuHy. BiacToroBaHHS.
3Buyaitne ¢utbTpyBanHsa. Ontumiszailis npouecy GuibTpyBaHHsA. TUIIOBI KOHCTPYKITIT
€MHICTHUX (UIBTPYBaJbHUX amapariB LUKIIYHOI [ii. DUIbTp-pecu 3 pPyYHUM
BUBAHTAXKEHHAM ocany. ABTomaTuuHi (uibTp-pecu PIIAKM. bapabanHi Bakyym-
¢inpTpu. CTpiukoBi BakyyM-(uIbTpu. [HINI KOHCTPYKIIT (QiabTpiB. YCTaHOBKH IS
3HeBOAHEHHs OiompoTy. Ocamxkenns. LleHTpudyryBanHs, 3BUYAHI LEHTPUDYTH.
Cenaparrisi: Tpyo4JacTi cenapaTopu, TapiirdacTi cernaparopu. OioTyBaHHS.

30. AnmapaTtypa sl pIIMHHOI €KCTpPakKiii (EMHICHI €KTPAaKTOPH 3 MEpEMIlTyBaHHSM,
CUCTEMU “‘IHXKEKTOP-PO3AIOBHIA cernapaTop’, eKCTpakKiliiHi MamuHu Tumy “Pocis” i
“JlyBecta”, mudepeHIiiHO-KOHTAaKTHOTO eKcTpakTopu [lon0inpHsIKa)



31. O6nmamHanHss nis  Ae3iHTerparii MIKpOOHMX Mac Ta mojanbima o0poOka
ne3inTerpoBaHoi  Oiomacu. TBepmodazoBa  exkcTpakiis: amapaTypa (€MHICHI
EKCTPAKTOPH 3 TIEPEMINTyBaTLHUM MPUCTPOEM, MEPKOJISATOPU TOIIO) Ta TEXHOJIOTIUHI
PO3pPaxyHKH.

32. BumnaproBaHHs: TEXHOJIOTIYHUN PO3paxyHOK TpyO4acToro BaKyyM-BHIApPHOTO
amapara 3 BUCXIJHOIO TUTIBKOIO, POTOPHI BaKyyM-BUIIApHI anapaTH, CKJISHI BHUITApHI
amapatd  MOepIOAUYHOI  J1i [  KOHUEHTPYBAHHS  IIJIbOBUX  MPOAYKTIB
MIKpPOO10JIOTIYHOTO CHHTE3Y.

33. MemOpanHi mpollecH KOHIICHTPYBaHHA 1 PO3AUICHHS: MIKpO(iIbTpyBaHH,
yIbTpadUIbTpyBaHHs, HaHOQIUIBTPYBAHHS, 3BOPOTHHM ocMoc. [loHsATTS TIpO
CEJICKTUBHICTH 1 MPOHUKJIMBICTE MeMOpaH. Teopist piBHoBaru Jlonnana. Kinacudikariis
MeMOpaH. IcHyroul 1 MEpPCHeKTUBHI KOHCTPYKIII amapaTiB st O0apoMeMOpaHHUX
MPOLIECIB OUMIICHHS 1 KOHIIEHTPYBaHHS MPOAYKTIB MiKPOO10JIOTIYHOTO CHHTE3Y.

34. Knacudikallis ycTaHOBOK MEMOPAHHOTO PO3AUICHHS PIIKUX CYyMIIIEH.

35. OCHOBHI NapamMeTpu MPoIecy MEMOPAHHOTO PO3IICHHSI.

36. Po3paxyHOK MeMOpaHHUX araparis.

37. T'igpaBniyHuii omip apeHakHUX KaHaliB CeKI[IOHyBaHHS amapaTiB B yCTAHOBII.

38. MeMmOpanHni anapatu. KoHcTpykiii Ta 06macti 3acTocyBaHHs. MeTOau OYUIICHHS
MeMOpaH.

39. Ob6nagHanHs I CYMIHHS Tpoaykiii OiocuHTe3y. KoHCTpyKIlii Ta po3paxyHOK
cymapok (cyOmimariiifiti, MTHEeBMAaTU4HI, PO3MIIIOBAJIbHI.)

40. [TneBmaTuyuHi, aepoPOHTAaHHI CYIMIAPKHU 1 CYHIAPKU Y TICEBIO3PIIKEHOMY CTaHI.
PoznunroBanbHi cymapku, HMKIOHH. BakyyMm-cymmnbHi magu. BaibloBi cymapku.
[HII TUMK Cymapok, sKi 3aCTOCOBYIOTh B O10TE€XHOJIOTIUHINA Tanmy3i. TexHoJoriuHi
PO3paxyHKH OCHOBHUX THIIIB CYIIApOK, IO 3aCTOCOBYIOTHCS y O10TEXHOJOTIYHHUX
BUPOOHMIITBAX.

41. CyOnimaniiiHe CylIiHHS OPOAYKTIB MIKPOO10JIOT1YHOTO CUHTE3Y.

42. Knacudikamis cyOigiMaIiiifHIX YCTaHOBOK Ta METOJM iHTEHCHIKalii mpoiecy
cyOsimMartii.

43. Po3paxyHOK OCHOBHHX amapaTiB CyOIiMaIiifHOi yCTaHOBKU

44. B10OTEeXHOJIOTIYHE OYHUIIEHHS CTIYHUX BOJ B LITYYHO CTBOPEHHX aHaepOOHHUX
ymMoBax. biloTexHOJOTiYHI OCHOBM MeETaHOTeHe3y. TumoBe oOOJIaJHAHHSA IS
aHaepoOHOT OYMCTKH CTIYHMX BOJ. MetanTeHku. Peaktopu 3 1MO0O1II30BaHHOIO
MiKpo(hI0pOoIO.

45. Konctpykiiii amapaTiB JJis OYMCTKH Oiora3y. THIMOBI pillleHHS JIsi Cy4acHHX
KOHCTPYKIIiH Ta3004MCHOTO 00anHanHs. AdcopoOepu.

46. lNazronpaepu. TUIOBI pillIEHHS JJIS CYYaCHUX KOHCTPYKIIINA ra3roJibepiB.

47. Korenepatopu, SK CydacHE amapaTypHE OCHAIEHHS Yy BHUKOPHUCTaHHI
HEeTpaauLiHUX eHeproHociiB. Knacudikaiis koreneparopis.

48. bioenepreTuyHi  BUpoOOHMIITBA  Ologuzento, OioeraHosry  (OGioMeTaHOIYy,
6100yTaHOIy, TMMETUIIOBOTO edipy) 1 6iorazy. TUIOBI TEXHOJIOTTYHI PIILICHHS.

49. O6nagHaHHs Ta YyCTaTKyBaHHsA OlOGHEPreTHYHI BUPOOHMUIITBA O10U3EIIO,
Oloetanony (6iomeraHoisly, 0100yTaHONy, IUMeETUIOBOro edipy) 1 Oiorazy. Tumosi
0JIOKM anapaTypHHUX CXeM BUPOOHHUIITBA OloeTaHoJy. TunoBe oOaiHaHHS.
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