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Mporpama HaBYa/IbHOI AUCLUNAIHU
1. Onuc HaBYanbHOI AUCUMNAIHMY, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYAHHA

Axmyanvnicms  nucuuiulinn - «OOnagHaHHS Ta TOPOEKTyBaHHS B OloeHepreTwil Ta
BOJIOOUMIIEHHI» TOJSATa€e y PoO3risAl Ta aHalli3l HOBITHIX TEHJEHIIN y oOiaJHaHHI 1 MPOEKTYBaHHI
crcTeM 010€HepPTeTUKHU Ta BOAOOUYHILEHHS, Cy4aCHOIO CTaHy 010€HepreTHYHHUX YCTAHOBOK Ta OUMCHHUX
CTaHIIA JJI1 OYMILNEHHS CTIYHMX BOJI; BUBYEHHI, SIK MOXXHAa 1 TOTPIOHO OJEPKYBAaTH EHEPTIIO,
3a0e3neuyBaT OUMIICHHS CTIYHMX BOJ BiJ PI3HOMaHITHUX 3a0pYyJHIOIOUMX PEYOBMH, Y TOMY YHCII I
BiJl KCEHOOIOTHKIB, @ TaKOX BIJl JKUBHUX 1 MEPTBUX KJIITHH MikpoopraHizmiB. OpjepxaHi 3HaHHS
J03BOJISIFOTh MaWOYTHIM BHCOKOKBaTi()IKOBAHUM CIHEIiaicTaM JIETKO OPIEHTYBATUCS y CKIAJHUX 1
BKpail HEOOXITHUX JUIS BIDKMBAHHS JIIOJICTBA O10ra30BUX YCTAaHOBKax, OUYHMCHHUX CIOpyIax Ta
oOlagHaHHI JUIsl BIJHOBJIEHHS SKOCTI BOJAM, 3YXHUTOI y MOOYTi, HPOMMCIOBOCTI, CLILCHKOMY
rOCIO/apCTBl, peKpealii, a TaKoX BIJKPUBATUMYTh IEpPCHEKTUBY B 3aCTOCYBaHHI 3HaHb s
MIPOEKTYBAHHS 1 BIPOBAHKEHHS HOBHX, MOKH IO HE peayli30BaHUX HANpsMKIB y OloeHepreTuill Ta
OYMILIEHH] BOJH.

Memorw ducyunninu € GopMyBaHHS y CTYACHTIB 3IaTHOCTEH /10 aHAJI3y Ta BUOOPY 00 THAHHS,
HeoOX1HOTO B O10€HEepreTUIll Ta OUHILEHH] CTIYHOI BOJU BiJl pI3HOMaHITHUX 3a0pyIHIOIOUHX JOMIIIOK;
710 PO3pOOKH 010Ta30BUX YCTAHOBOK Ta OYMCHHUX CTAHI[IN JJIS OYHMINEHHS CTIYHUX BOJ MEXaHIYHUMH,
(h13UKO-XIMIYHUMH Ta 010JOTIYHUMHU METOJIaMU JIJIsl 3a0€3MeUEHHS SIKOCTI OYMINECHOI BOIA BIJMOBITHO
70 YMOB CKHJy Yy TPHPOJHI BOJAOWMH; IO PO3YMIHHS TEXHOJIOTIYHUX PEXHUMIB poOOTH 0i0ra3zoBHX
YCTAaHOBOK 1 CIOPYXI JJIS BOJOOYMINCHHS; JO YIPABIiHHA TEXHIKOIO O€3MeKW NpH eKCIuTyaTarlii
010€HEepreTHYHUX YCTAHOBOK Ta OUMCHHX CIOPYZ y CUCTEMaX BOJAOOYHILECHHS.

OCHO6Hi 3a80aHHA ducyunaiHu -




BUOIp c10c00iB, MPUHOMIB Ta TEXHOJIOTIH B O10€HEPTeTHIIi Ta Il 3a0e3MeYCHHS BOJIOOUNIIICHHS
O10JIOTIYHMMH METOJaMH; MiA0Ip Ta MPOEKTYBaHHS CIOPYH, MPHUCTPOIB Ta OOJAaTHAHHS B
0l0CHEePreTUYHNX YCTAaHOBKAX Ta HA BOJOOYUCHHX CTAHIISAX IS €(EeKTHBHOTO BUKOPUCTAHHS
BIJIOMMX TEXHOJIOTIH Ta IX BJOCKOHA&JCHHs. 3TiJHO 3 BUMOraMH IPOrpaMH HaBYAIbHOL
JTUCLUUIUTIHM, CTYAEHTH IIICs 3aCBOEHHS TUCHMIUTIHA TOBHHHI TPOJEMOHCTPYBATH TaKi
pe3yJIbTaTH HABYAHHS:
3nannsa:
- KOHCTPYKIIIH Ta poOOTH 010ra30BUX YCTaHOBOK;
- KOHCTPYKTUBHUX OCOOJIMBOCTEH 1 pOOOTH CIOPYA, HPUCTPOIB Ta OOJAAHAHHS IS
BOJIOOYHMIIICHHS,
- MIPUHITUIIIB MMPOEKTYBaHHS 00JIafHAHHS B 010€HEPTeTHUIIl Ta BOJIOOYHUIIEHHI;
- MIEPCIICKTHB PO3BUTKY Ta BIOCKOHAJICHHS OONAIHAHHS Ta CIOPYd B Taly3sx
010CHEPreTUKH Ta BOJJOOYHIIICHHS;
- IpaBUJI OXOPOHHM Tpalli 1 0€3MeKn KUTTEAISUIBHOCTI IPU eKCIUTyaTallii 010eHepreTHIHNX
YCTaHOBOK Ta OYMCHHX CIIOPYJ CHCTEM BOJIOBIIBEICHHS.
Yminna:
- PO3B'S3yBaTH MPHUKIIATHI 3aBJaHHS;
- BUKOPUCTOBYBAaTH METOJUKU PO3PaXyHKY CIOPY. Ta OOJaTHAHHS y OlOCHEpreTHIll Ta
BOJIOOYHILIEHH];
- MPOEKTYBATH 00JIAAHAHHS Ta CIOPYIU Yy O10€HEepreTUlll Ta BOJOOUYHILECHHI;
- NPAIIOBATH 3 MPOEKTHOK TOKYMEHTAII€I0, THIIOBUMH IPOEKTaMHU, HOPMATUBHOKO Ta

JOB1IKOBOIO JIITEPATypOIO.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU gUCLMNNIHKU (MicLe B CTPYKTYPHO-0riYHIN cxemi
HaBYaHHA 33 BigNOBIAHOI OCBITHLOIO NPOrpPaAMolo)

[ pYHTYEThCS Ha 3HAHHSAX, OJIEPYKAHUX CTYICHTAMH TIPU BUBYEHHI AUCIMIUTIH: XiMil (3arajabHOT
Ta HEOpraHiuHoi, (PI3UYHOI, KOJOIAHOI, OPTraHI4YHOi, aHaNITU4YHOI, OloXiMmii), (i3uKH,
MIKp0010JI0Tii, €KOJIOTi.

BukopucroByeTrbess mpu BHOOpPi, po3paxyHKax 1 MPOEKTYBaHHI CHOpyA 1 oOJajHaHHS B
TEXHOJIOTISIX BOJIOOYMILICHHS JJIsl TMiJIBUIIECHHS €(EeKTHBHOCTI O10JOTIYHOTO OYMINECHHS BOAM 1
CTIUHUX BOJI, OJEp)KaHHS SKICHOI OYMILEHOi BOJH, BIAMOBIAHO JO CaHITAPHUX HOPM, B
TEXHOJIOTISIX MepepoOKN YyTBOPEHUX MPH OYUIIEHHI BOJIU BIIXOIB, OJIep>KaHHA 010Ta3y, a TaKOX
IpY BUKOHAHHI MPOEKTHUX Ta HAYKOBUX POOIT 3 010€HEPreTHKH Ta BOJOOYUIIICHHS.

3. 3micT HaBYaNbHOI AUCUUNAIHK

Bcerynna yacruna.

3aBiaHHA, 00'ekTH, BUKOpUCcTaHHsA. OCHOBHI HallpsIMKH PO3BUTKY Ta 3acTocyBaHHs. OCHOBHI T€pMIHU
Ta BU3Ha4YeHHs. HOB1 CBITOBI IOCATHEHHS B Taiy3sx 0l0€HEpreTUKU Ta BOJOOUMIeHHA. [lepcriekTuBu
po3BUTKY B VYKpaini Ta cBiti. OCHOBHI TPUHIUNM TPOEKTYBAHHS CIOPYJ, MPUCTPOIB Ta
oOnagHaHHA OlOCHEPTeTHYHMX YCTAHOBOK Ta CTAaHIIA BOJOOYHUINEHHS. TeXHIYHI BHUMOTH,
HOpPMAaTHBHI JOKyMEHTH.

Po3nin 1. O01aqHaHHS Ta NPOEKTYBAHHA B OioeHepreTHili.

Tema 1.1. Onepxansst 610BOAHIO.

biopeaktopu nns  omep)kaHHS BOJHIO 3a JOTIOMOTOIO  MikpoopradizmiB. ®DitobiopeakTopw.
KonctpyktusHi ocobnuocti. biopeaktopu (pepmentaTopu), npusHaueHi s 6poainas. Konerpykiis,
ob6nagHanHsA. O0acTh 3aCTOCYBaHHS.

Tema 1.2. Onepxangs Oiorasy.




Mertantenku. KoncTpykuis. TUIIOBI POEKTH METaHTEHKIB. METaHTEHK 3 HEPYXOMHUM HE3aTOIUIEHUM
nepekpuTTsaM. O0naHaHHS IS IepeMillyBaHHsl O10MacH B METAaHTEHKY: T1ApOEIeBaTOPH, MIPOTICIICPHI
MIIIAJIKH, HACOCH; TEPEMIIIyBaHHS 3a JONOMOTOI0 PEIMPKYJALIl ra3iB OpoMdiHHS, 3a JOIIOMOTOIO
MIPUCTPOIB IS MiAIrpiBy 6ioMacH: MapoBOro 1HXXEKTOPa, TEIJI00OMiHHHMKA. [IpO€KTyBaHHS THIIOBOTO
By3Jla MeTaHTeHKa. ['asrompaepu, kimacudikaiisi, KOHCTPYKTHBHI ocoOmuBocTi. [IyHKT ympaBiiHHS
rasroyipziepamu. TexHika Oe3leKH MpH eKcIuTyarallii 0iora3oBux yctaHOBOK. CHOpYIH JJisi OYMIICHHS
Oiora3y: ckpybepu, adbcopbepu. [IpoexTyBaHHs 010Ta30BHX YCTAaHOBOK.

Tema 1.3. Oneprxangs 010U3EMIIO.

Peaktopn 1 mpoxomkenHs peakuii erepudikamii. Knacudikamis. KoHcTpykuis kapiTariiHuX
peakrtopis. [lepeBaru 1 Hepoiku. PeakTop 3 MexaHiuHuM TiepeminryBaHHsAM. OcoOIUBICTh KOHCTPYKIITIT.
Oo6nanHaHHs.

Tema 1.4. Onepxxanus 010€TAHOIY.

Ob6nagHanHs A7id MOAPIOHEHHS CHUPOBHMHU: IpoOapku 1 mMiauHU. Tunu KoHCTpykuid. Knacudikais
MJIMHIB, OCOOIMBOCTI KOHCTPYKLIK 1 poboru. JpixkmkoBi anapatu (dhepmenrtaropu). KoHcTpyKitis.
Bbponunbhi amapatu. O6nagnanus. bpoaunsHa yctaHoBka. bparoneperonti anapat — pextudikaiiini
KooHW. BmamryBanHsa. OJHOKONOHHI 1 JBOXKOJIOHHI amapatu. JleduermMaTopu, KOHCTPYKILiS.
Pextudikaniiini yctaHoBku mepioguuHoi 1 Oe3mepepBHOi nii. BramTyBaHHS TPHUKOJIOHHOTO
OparopekTudikamiiftHoro amaparty. O0nagHaHHS.

Tema 1.5. [1iponi3 Giomacu.

[Tiponizni ycraHoBku. TpyOuacTi meyi, KOHCTPYKIis, MPUHIUN poOOTH, OOnagHaHHS. AOnALiNHI
TUTACTHHYACTI peakTopH. THIH, KOHCTPYKTHBHI 0coOymBoCTi. Peakropu kuruistdoro mapy. Peakropu
IJ1a3MOBOTO Mipodizy. Bukopucranus peaktopiB s BUpOOHHMITBA GioHa(TH B CBITOBIM MpPaKTHUIL.
[IpyHIMIKM TPOEKTYBaHHS YCTAHOBOK JUIsl ojep:kaHHs OlomanuBa. HopmatuBhi Bumoru. TexHiko-
€KOHOMIUH1 XapaKTepUCTUKU YCTAaHOBOK.

Po3nin 2. O01aqHaHHSA TA NPOEKTYBAHHS Y BOAOOYHIIICHHI.

Tema 2.1. Cnopyau Juis MEXaHI4HOTO Ta (i3UKO-XIMIYHOTO OYHUIICHHS CTIYHUX BOJL.

Pemnitkn 1 cura. IlpusHauenHs 1 kiacugikamis pemntok. KoHceTpykmii  pemnitok. TexHiuH1
XapaKTepUCTUKH pEIliTOK. BramTyBaHHS peUITOK Uil CTaHLIA OYMIIEHHS CTIYHUX BOA. THIOBI
MpOoeKTH OyaiBesnb pemiTok. Cuta: IUCKOBI, CTpiukoBi, OapabanHi (pineTp Baxo), mikpodinbTpu.
ITonpiOHenHs BigxoniB. JpoGapku Ta pemnTku-apodapku. KOHCTpYKTHBHI OCOOIMBOCTI CydyacHHMX
BITYM3HAHUX Ta 3aKOPJOHHUX TUMIB penntok. [lickoBnosmtoBadi. TuNM MICKOBIOBIIOBAYIB:
TOPU30HTANIBHI, TaHTEHLiNHI, aepoBaHi, BepTUKaibHI. KoHCTpykTHBHI o0co0muBoCTi. OCHOBHI
xapaktepucTtuku. [Tpunuun podotu. IlpucTpoi 1ig BuaageHHs nicky. BiamtyBaHHs riipoMexaHI4HOl
CHCTEMH IMEePEMIIIeHHS 0caly y MICKOBI MPUAMKH Y TOPU30HTAJIBHUX MICKOBIOBIOBaYax. KoHCTpyKITis
MICKOBUX MalJaHYuKiB. BUKOpHCTaHHS TiIPOLUKIIOHIB Ta MICKOBUX OYyHKEpIB Uil BIJIMUBAaHHS Ta
3HEBOJ/IHEHHS ITICKY.

Tema 2.2. [lepBuHHI BIICTIHHUKH Ta (IOTaTOPH.

[lpusnauenHs 1 kiacudikamiss BIACTIMHUKIB. TuNM BIACTIMHMKIB: TOPU3OHTANBHI, pajialibHi,
BEPTUKAJbHI, TOHKOIIApoBi. KoHCTpykTHBHI o0co0muBocTi. OCHOBHI XapakTepucTHKU. [IpuHIMD
poGotu. [Ipuctpoi ans BuganeHHs ocany. InteHcudikauis poOOTH 3a paxyHOK MeprUQepiifHOTO BITYCKY
CTIYHHUX BOJ, BIAIITYBAaHHS 00€PTOBOIO BOAOPO3IMOALIBHOIO 1 BOA030IPHOTO MPUCTPOIB Y pajiadbHUX
BIICTIHHMKAX, TOHKOIIAPOBUX OJIOKIB, TOMepeaHboi aeparii 1 Olokoarymsmii. BigcriiiHuKN
CHeLiabHOTO MpPU3HAYEHHSA: HapTO-, KUPO-, CMOJIO-, ILIEpCTe-, BOBHOBJIOBIIOBAdi; OCOOJIMBICTH
KOHCTpyKuii. @DnoTamiiiHi ycranoBku. Kiacudikamis, o6nactb 3actocyBaHHs. KOHCTpyKTHBHI
ocobOimBocTi. OOnagHaHHA 17 Mojadvi i JucrepryBaHHs MoBiTps. HamipHi ¢uioramiiiHi ycTaHOBKH,
kiacudikaiis, KOHCTPYKIis (uoTariiitHoi kamepu, oOJiagHaHHA (HACOC, €XKEKTOp, HAmipHHHA O0ak).




Enextpodrnoraropu. KoHcTpykuis mnpuctpoiB s 300py Ta BuAaleHHS (oTamiifHOro muiamy.
[TpuHtunM npoekTyBaHHS (DIOTAIIHHAX YCTAHOBOK.

Tema 2.3. Coopyau 010J0TIYHOIO OYMIIIEHHS CTIYHHAX BOJL.

Crniopyiu 610J10T1YHOTO OYHUIIICHHS CTIYHHUX BOJ Yy TPUpOoaHUX yMoBax. [Tons dinerpartii. BiamryBanas
noiiB ¢inprpamii. 3pomyBanpHa Ta JIpeHaxHa cuctemu. IIpoextyBanHs kapt. PobGora cmopyn B
3uMoBHX yMmoBax. [lons 3pomenns. Kimacudikanis. BrnamryBanns nomniB 3pomieHHs. [IpoexTyBaHHs
3poInyBaJIbHOT Mepexi. CopyIi OYUIICHHS CTIYHUX BOJ MAIHMX 00’ €KTIB: TOJIS MiA3eMHOI (DiTbTpallii,
GbiTbTpyBaJIbHI KaHaBH, (PUIBTPYBAIBHI KOJOAM31, MilIaHO-rpaBiiiHi GiabTpu. KoHCTpyKIis Ta 001aCTh
3acTocyBaHHs. bionoriyni craBku. bionoriuHi CTaBKM 3 ITYYHOIO 1 IPUPOAHOIO aeparieto. Konerpykiis
OiocraBkiB. [IpoexTyBaHHs KackaaiB 010J0TIYHUX CTABKIB.

Tema 2.4. Crnopynu 610J0T1YHOTO OYUIICHHS] CTIYHUX BOJ Y INTYYHUX YMOBAX.

bionoriuni ¢pinsTpu i aeporenku. Knacugikauis 6iodinetpis. biogineTpu 3 06°’eMHUM 3aBaHTaKESHHSIM:
KpaIUIMHHI, BACOKOHABaHTa)XyBaHi, 0amToBi. KoHcTpykTuBHI 0c001MBOCTI. POo3moainbpH1 Ta IpeHaxH1
cucremu OiodinbTpiB. KoHcTpykiist cipuakiepHoi cucremu Oiodinbrpa. KoHcTpykuis o6epToBoro
PEaKTHBHOTO 3polryBada. biopuIbTpy 3 IUIOMIMHHUM 3aBAaHTAXCHHSIM. XapaKTEPUCTHKA 3aBaHTAKEHb.
[TpoexTyBanus 6io¢ineTpiB. Juckosi 6iodineTpu. KoHcTpykiist, o6macts BukopuctaHHs. bapabanni
6io¢ineTpu. KoHCTpyKIIis, 001acTh BUKOPUCTAHHS.

Tema 2.5. AepoTeHkH.

Knacudikamist aeporenkiB. KOHCTpYKTHBHI OCOOIHMBOCTI aepOTEHKIB-BUTHCHIOBAUiB 1 aepOTEHKIB-
3MimryBadiB. TUIIOBI MPOeKTH aepoTeHkKiB. [IpoekTyBaHHS KopumopHux aeporeHkiB. Kracudikarris
cucreM aeparii. JpiOHoOynp0amkoBi aeparopu: (GUIBTPOCHI IMJIACTUHH, MOPUCTI TPYOH, IHCKOBI,
TKaHuHHI aepatopu. CepenHbOOYIBOAIIKOBI aeparopu: TpyoM 3 oTBOpamu, THIy «Crapixep.
KpynmHoOynnbammkoBi aeparopu. [IpoexTyBaHHs aepaTopiB Ha IUIaHi aepoTeHka. MexaHiuHi aepaTopu:
JMCKOBI, iMrienepHi, «Cumiuieke», potoTypOinHi, mitku Keccenepa, kinitunHi. I[lepeBaru 1 Heomiku
MeXaHIYHUX aeparopiB. [ITHeBMoMexaH1uH1 aepatopu. CTpyMHUHHI aepaTopH.

Tema 2.6. AepoTeHKU-BIICTINHUKH, aepOaKCeIepaTOpu, A€POTEHKH-OCBITIIOBAYI.

Oco6auBOCTI KOHCTPYKLIi, YMOBH BUKOpHUCTaHHS. [IpoekTyBaHHS KOMIAKTHUX criopya. Llupkynsmiitai
okucmoBasibHl kKaHamu. Cuctema aeparii B [[OKax. Oxcurenku. IllaxTHi 1 0amrToBi aepoOTEHKH.
Ocob6nuBocti KoHCTpyKuii. KomnakTHi ycraHOBKHM 3aBojacbkoro BuroronineHHs: KV, BIO, KVYO.
Koncrpyxkuis. Texniuni xapaktepuctuku. [IpoexTHi pimenHs. CydacHi 3pa3Ki KOMIAKTHUX YCTaHOBOK.
biopeakTopu HoBoro moxoninusa - SBR, UASB, EGSB, ABR, AF, AFB, DSFF, ANAMMOX,
DEAMOX, koHCTpyKIIisl, MPUHIUT poOOTH, 001acTh 3acTocyBaHHs. HoBiTHI GiopeakTopu: aHaepoOHi,
aepoOHi, BEPTUKAJIBHOIO 1 TOPU30HTAJIBHOIO THUITY, 3 IMMOOITI30BaHOI0 010MAacOI0 Ha KallpOHOBOMY
BOJIOKHI, 3 TPaHYJIbOBAaHUM aKTUBHUM MyjoM, KOHCTpykLiit HTYVY «KIIl» - mpocToTa BiamTyBaHHs,
SHEepreTUYHa Ta TeXHIKO-€KOHOMIYHA €()eKTUBHICTD.

Tema 2.7. BropuHHi BiZICTIHHUKY 1 MyJIOBIIOKpEMIIIOBAYI.

KoHcTpyKiiii BTOpMHHUX BIACTIMHMKIB: BEPTUKAIBHUX, TOPU30HTAIBHUX, pPalaIbHUX, TOHKOIIAPOBHX.
ITpoexTyBaHHS BTOPMHHMX BiJICTiHHUKIB. DJoTaliiiHi MyIoBiJoOKpeMItoBayi. BiaamTyBanHs 1 npuHIUI
po6otu. KoHncTpykilist (ioTamiitHoro MyJI0BITOKpEMITIOBAYa.

Tema 2.8. Cnopynu A JOOUYHIIIEHHS CTIYHUX BOJL.

Crnopynu Ui GiabTpyBaHHS CTIYHMX BOJ: OapabaHHI CITKH, MIKpOMUIBTPH, QUIBTPH 13 3epPHUCTUM
3aBaHTaXEHHSAM, HaMuBHI (QuibTpu. KoHCTpykuis, MpUHIMI pOOOTH, PEXUM MPOMHUBKH, 00IacTh
3actocyBaHHA. [IpoexTyBaHHS (UIBTPYBANbHOI CTaHIIi JOOUYMIIEHHS CTiYHUX BoA. KoHcTpykii
¢b1IbTpiB, MaTepiai 3aBaHTaKeHHS. EQexTuBHUI rigponHeBMaTUYHUN QUIBTP 3 MIHOMOIICTUPOILHUM
3aBaHTa)keHHAM KoHCTpyKLii YIIBI'. biosnoriyni craBku Ui JOOUHUIIEHHS CTIYHUX BoJ. biocopbepwu i3
TICEBIO3PIIKEHUM 3aBaHTAXKCHHSIM 3 aKTHBOBaHOTO Byriyuts. Konctpykmis. [Ipunmmn poboTtu, o61acTh
3aCTOCYBaHHS.




Tema 2.9. Criopynu asis 3HE3apaKEHHS CTIYHUX BOJI T4 BUITYCKU Y BOJOWUMHU.

YcTaHOBKY JJ1s1 XJIOPYBAaHHS CTIYHHMX BOJI. XJopaTopu. XapakTepucTtuka. [IpoekTyBaHHS XJI0paTOpHOT
cranIii. EnexTpoi3Hi yCTaHOBKH JAJIS 3HE3apa)KyBaHHS CTIUHUX BOJ TMOXJIOPUTOM Hatpito. TexHiuHa
xapakrepuctuka. [IpuHiun po6oTtu. 3minryBadi CTIYHHUX BOJ 3 XJOPHOKIO BOJIOIO: THILY <JIOTOK
[Mapmansy, Wopxkesi. Konctpykmis Ta BmamryBaHHs. KoHTakTHi pe3epByapu. THUIOBI KOHCTPYKIIi
TOPU30HTAIILHOTO, BEPTUKAJIBLHOTO 1 pajiadbHOTO THUMIB. Bumycku: 6eperosi, pycioBi. KoHcTpykinis
OTOJIOBKIB PO3CIFOBAILHUX BUITYCKIB.

Tema 2.10. Ciopyau Juisi 0OOpOOKH Ta 3HEMIKOKCHHS 0Ca/IiB CTIYHUX BOJ.

Crnopynu s yurineHeHHsT ocafiB. KoHCTpykuii MyJnOyIIiIbHIOBAaYiB: BEpTHKAIBHUHN, paaiaibHUi,
drnoraniiinuil. Xapakrepuctuka poOOTH Ta mapaMeTpu Juist mpoekTyBanHHs. Cenaparopu 1 HeHTpUDyTH.
Obnacte 3acrocyBanHsa. Crnopymu s aepoOHOT crabimizamii ocamiB. AepoOHiI cTabimizaTopu.
Koncrpykiis. Tunosi pimenns. Cuctema aepariii ta ii BiaamryBandsa. Tumm aepatopiB. Criopyau s
3HEBOJIHEHHSI OCaJliB y MPUPOAHUX yMOoBax. MyioBi Maiijanunku. BrnamryBanns kapt. [IpoexTyBanHs
MYJIOBUX MalJJaHUMKIB, IpeHAXKHUX TPYO. EKCIuTyaTailist MyJIOBUX Mai/IaHYMKIB B 3MMOBUI TIEP1O/.

Tema 2.11. OGagHaHHs 11 MEXaHIYHOTO 3HEBOJTHEHHS OCa/IIB.

bapabanni BakyyM-(iabTpu, KOHCTPYKIIisl, MPHHIUT poboTH. Perenepartist GinbTpyBaIbHOTO MOJIOTHA.
TexniuHa xapakrepucTuka 6apabaHHUX BakyyM-QinbTpiB. [Ipo€ekTyBaHHS By3lla YCTAHOBKH BaKyyM-
¢inpTpa. TUNOBI MPOEKTH KOPITYCiB MEXaHIYHOTO 3HEBOJHEHHS OCa/aiB Ha Oapa0aHHHX BaKyyM-
¢binbTpax. CTpiukoBi BakyyM-GiabTpu, KOHCTPYKIisA. PiabTp-pecu, KOHCTpyKiis. [IpuHimn pobotu.
Cepis ¢inprp-ipeciB PITAKM. IlpoekTyBaHHS 11eXy MEXaHIYHOTO 3HEBOJHEHHS OCafiB Ha (iIbTp-
npecax. llentpudyru, xonctpykuig, npuHiun pobotu. Cepis wnentpudpyr OIL, TexHiuHa
xapakTepucTuka. [IpoekTyBaHHS 1IeXy MEXaHIYHOTO 3HEBOIHEHHS OCAJ(iB HAa EHTPU(YTax.

Tema 2.12. O0naHagHs UL TEPMIYHOIO CVIIIHHS 1 CHAJFOBAHHS OCA/IB.

Cymapku: 6apabaHHI, CTPIYKOBI, LIUIMHHI, 13 TCEBIO3PLI)KEHUM IIapOM OcCaay, MHEBMOCYIIAPKH.
ITpoexTyBaHHS CYIIMIIBHOI YCTAaHOBKH: CYIIapKU i TOTIOMKHOT0 00s1agHanHs. KoOHCTpyKIis 1 NpUHIKI
poboTtu GapabanHOi cymapku. bapabanui medi /il criamoBaHHs ocajiB. [ledi 13 KUIIISYUM IIapOM.
bararonoznosi neui. Konctpyxuii. [Ipunnun po6otu. [lepearu i HegomikH.

Tema 2.13. [IpoexTyBaHHS reHepaIbHOrO MJIaHy MailIaHYMKA OYUCHUX CHOPYL.

Po3ramyBanHs MaililaHuyuKka OYMCHHX CIHOpPYJA HACENEHOTO MYHKTY. 30HHM CaHITApPHOI OXOPOHH.
Posmimennss cmopya, JOTKIB 1 TpyOOmpoBoiB. 300pakeHHS 3eMIsSHUX poOiT. 3abe3meueHHs
MO>KJIMBOCTI 4YEProBOCTI OYAIBHUITBA Ta pPO3IIMPEHHs CTaHlii. Po3TamryBaHHS AOMOMDKHHMX Ta
00CITyroBYIOYMX Oy/iBelb, i’ 3HUX Ta MIIIOXIJHUX JOPIr, TPACyBaHHS BCIX HEOOX1THMX KOMYHIKaIliH,
o3eJieHeHHs1 Teputopii Ta ii oropompkerHs. Bumoru JIBH, JICTY, caniTapHuX HOPM, MPOTHIIOKEKHI 1
3aX0/M 3 TEXHIKU Oe3neku. YpaiiHHA Oe3nekoro mpaii. OxopoHa npaiii Ta 6e3neKa KUTTEAISUIBHOCTI
pu 00CIIyTOBYBaHHI OloeHepreTudHuX cropya. OxopoHa mpaii Ta Oe3neka >KUTTEIISIIBHOCTI MPH
eKCIUTyaTalii cropy/ Uil OYMILEHHs CTiYHUX BoJ. [ToTounuii 1 kamiTaabHUNA peMOHTH 0ONaTHaHHA ¢
cropya y 610€HepreTuIll Ta BOAOOYHIIICHHI.
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HaBYyanbHUIA KOHTEHT

5.MeToguKa onaHyBaHHA HaBYa/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMNOHEHTA)

JlekyiliHi 3aHAMMA

3acmocosyrombca cmpamezii GKmuU8HO20 | KOMeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA

HacmMynHUMU Memooamu i mexHo02iAMuU: Mmemoou npobaemHo20 HaB84YaHHSA (NpobaemMHuli 8UKnaod,
Yacmkoego-rowlykoguli (espucmuyHa becida); iHopmauiliHo-KOMyHIKauiliHi mexHonoeail, wo
3a6e3neuyyroms  npobaemHo-00CiIOHUYbKUL Xapakmep [Mpoyecy HABYAHHA mMaA aKMuegi3auyiro
camocmiliHoi pobomu cmyoeHmis (eneKMpoHHI npe3eHmauii 0214 AeKYiliHuUX 3aHAMb, BUKOPUCMAHHA
ayodio-, 8i0eo-nidmpumKU Ha8YAAbHUX 3AHAMSb, PO3POBKA i 3aCMOCY8AHHA HO OCHOBI KOMIT'tomepHUX
i mynemumediliHux 3acobie meop4ux 3a60aHb i iH.).

Neo
3/n

Haszsa memu neKuyii ma rnepesnik oCHOBHUX MUMAHb

1

Jexkyin 1. BerynHa yactuHa. O0JaJHAHHS _Ta NPOEKTYBAHHS B _0OlOeHepreTwili.
Onepsxanns OioBoaHI0. Onep:kaHHd Oiorasy.

3aBnanHs, 00'ekTH, BUKOpUCTaHHS. OCHOBHI HAIPSIMKHU PO3BUTKY Ta 3acTOoCyBaHHS. OCHOBHI
TEPMIHM Ta BH3HAuUeHHsA. HOBI CBITOBI JOCSATHEHHS B Taly3sX OIOCHEPTETUKH Ta
BojioounnieHHs. [lepcrnexkTuBu po3BUTKY B YKpaiHi Ta cBiTi. OCHOBHI NPHHIIUIN
NPOEKTYBAHHS CIIOPY.l, TPUCTPOIB Ta 00JIaAHAHHS 010€HEPTETUYHUX YCTAaHOBOK Ta CTAaHIIN
BOJIOOUHMIICHHS. TeXHIYHI BUMOTHM, HOPMAaTUBHI JOKYMEHTH. biopeakTopu njsi ojep>kaHHs
BOJIHIO 3a JIOTIOMOTOI0 MikpooprasizMiB. ditobiopeaktopu. KoHCTpYKTHBHI OCOOIMBOCTI.
biopeaktopu (pepmentaTopu), mnpuszHadeni ans OpoxiHHs. KoHcTpykiis, oOnaaHaHHS.
Ob6nacte 3acrocyBanHa. MeranTteHkd. KoHCTpykmis. THIIOBI TPOEKTH METaHTEHKIB.
MeTaHTeHK 3 HEPYXOMHM HE3aTOIUIEHUM MepeKpuTTsaM. OOnaiHaHHS Ui NepeMilllyBaHHS
O0loMacu B METAHTEHKY: TiApOeNeBaTOpH, IPOMEIepHI MILIAIKH, HACOCH, 3a JOIOMOTIOI0
PEeLMPKYJIALIi Ta3iB OPOJiHHS, 3a JIOMOMOIOK MPHUCTPOIB I MiAIrpiBy 0ioMacu: mapoBOro
1HXKEKTOpa, TernaooOMiHHMKA. [IpoeKTyBaHHS THIIOBOTO By3Jla MeTaHTEeHKa. ['asrosibaepu.
Knacudikauis. KoncrpykrusHi ocobnuBocti. ITyHKT ynpaBmiHHS rasrospjepamu. TexHika
Oe3neku TpHU eKcruryaTarli Oiora3oBux ycTaHOBOK. CHopyau [jisi O4YMIIEHHS Oiorasy:
ckpyOepu, abcopbepu. [IpoekTyBanHs 610ra30BUX YCTaHOBOK.

Jlimepamypa: (1); (2); (3).

Jexyin 2. Onep:kanus 6ioansenro. Onep:kanus 6ioeranoay. IlipoJi3 diomacu.

Peaktopn ans  npoxokeHHs peakuii erepudikanii. Knacugikanis. Koncrpykiis
KaBiTaliiHUX peakTopiB. IlepeBaru 1 Hemomiku. PeakTop 3 MeXaHIYHUM IEpeMIlIyBaHHSIM.
Oco06nuBicTh KOHCTPYKIIT, 00naaHanHs. O6na HaHHS U1 TOAPIOHEHHS CUPOBUHU: JpOoOapKu
1 miuHM. Tunu koHcTpykuid. Knacudikaris MiIMHIB, 0COOIMBOCTI KOHCTPYKIIN 1 poOOTH.
Hpixmxosi anapatu (depmentaropu). Koncrpykuis. bpoaunbni anmapatu. OO6naaHaHHS.
BbponunbHa ycranoBka. bparoneperonsi amnaparu — pektudikamiiiai KosoHu. BramryBaHHS.
OnHOKOJIOHHI 1 JIBOXKOJIOHHI amapatu. Jlednermatopu, KOHCTpykis. PexTtudikamiiini
YCTAaHOBKM  mepiloauyHOoi 1  Oe3mepepBHOi  Aii.  BrnamtyBaHHS ~ TPUKOJIOHHOTO
OparopektudikauiiftHoro anapaty. OOnannanss. Ilipomizni ycraHoBku. TpyOwacti meui,
KOHCTPYKIIisl, TTPUHITUIT pOOOTH, OOyiamHaHHs. AOJAIINAHI MJIACTUHYACTI peakTopu. Twurmm,
KOHCTPYKTUBHI ocoOnuBocTi. Peakropu kuruistuoro mapy. PeakTopu 1miazMoBOro mipodi3y.
Bukopucrtanus peakTopiB ajs BUpOOHUITBa OioHadTH B CBiTOBIM mnpaktumi. [lpuHuunu
NPOEKTYBAaHHS YCTAHOBOK JJIsi ojepkaHHs OiomanuBa. HopmaTtuBHi BuMoru. TexHiko-
€KOHOMIYH1 XapaKTEPUCTUKHN YCTAaHOBOK.

Jlimepamypa: (1); (2); (3).

Jekyia 3. Q0JaJHAHHS TA NPOEKTYBAHHSI V BOAOOUYMILEHHI. CIopyau 1Jisi MEXaHIYHOTI 0
Ta (izMK0-XiMiYHOI0 OYMIIIEHHS CTIYHUX BOJ.

Pemritku 1 cuta. IlpusHadenns 1 kmacudikamis pemitok. KoHcTpykmii pemritok. TexHiuHi
XapaKTEPUCTHKH PEUITOK. BiamryBaHHS pemnToK Ui CTAaHIIN OYMIINEHHS CTIYHHMX BOJ.




TumnoBi npoektn OyniBenb pemiTok. CuTa: AUCKOBI, CTpiukoBi, OapabanHi (PineTp Bako),
MikpodineTpu. IlompibHeHHs BimxomiB. [poGapku Ta pemriTku-apodapku. KoHCTpyKTHBHI
0COOJMBOCTI CyYacCHHX BITUYM3HSHUX Ta 3aKOPJOHHUX THIIB peuriTok. [lickoBIOBIIOBadYi.
Tumy  MTICKOBIOBJIIOBAYiB: TOPU3OHTANbHI, TAHTCHINMHI, aepoBaHi, BEPTHUKAIBHI.
KonctpykrusHi ocobnmBocti. OcHOBHI xapakrepuctuku. [Ipunmun pobotu. Ilpuctpoi s
BHUJIAJICHHS TICKY. BiamtyBaHHS T1IpOMEXaHIYHOI CUCTEMHU MEPEMIIICHHs] OCaay y MICKOBI
OpUSAMKHA Yy TOPU3OHTAJIBHHUX ITICKOBIOBIIOBadax. KOHCTPYKIliS MICKOBHX MaiiIaHYMKIB.
BuxopucTaHHs riIpONMKIOHIB Ta MIICKOBUX OYHKEPIB JJIs BIIMUBAHHS Ta 3HEBOAHEHHS ITICKY.

Jlimepamypa: (1); (2); (3).

Jlekuyia 4. IllepBunHi BiacTilinuku 1a duioraropu. Criopyau 0i010riYHOro oUMIIEHHs
CTIYHUX BOJL.

[IpusnauenHs 1 knacudikaiis BiACTIHHUKIB. THIM BIACTIHHUKIB: TOPU30HTAJIBbHI, pajiaibHi,
BEPTUKaJbHI, TOHKOIApoBi. KoHcTpykTHBHI 0coOmuBOCTi. OCHOBHI XapaKTEPUCTHKH.
[Tpunuun pob6otu. Ilpuctpoi ans BumaneHHs ocany. IHTeHcudikaiis poOoTH 3a paxyHOK
nepuepiiHOro BIYCKY CTIYHMX BOJ, BJIAIITYBaHHS OOEPTOBOTO BOJOPO3MOAUIHFHOTO i
BO/10301pHOTO MPHUCTPOIB — y pajiiaibHUX BIACTINHUKAX, TOHKOIIAPOBHUX OJIOKIB, TOMEPEAHBOT
aeparii 1 6iokoaryssimii. BincTiifHUKH criemiaabHOTO MpU3HAYEeHHS: HAPTO-, )KUPO-, CMOJIO-,
HiepcTe-, BOBHOBIIOBJIIOBAYi;  OCOOJMBICT  KOHCTpYKIii. DioTamiiiHi  yCTaHOBKH.
Knacudikarrisi, o6siacts 3acrocyBants. KonctpyktuBHi ocoommBocti. O0nagHaHHs s Toaadi
1 nucrnepryBaHHs mOBITps. HamipHi dumoTamiiiHi ycTaHOBKH, Kiacu]ikallis, KOHCTPYKIIiS
¢oTaniiHoi xkamepu, obnagHaHHS (HAacoc, eXeKTop, HamipHui Oak). EmekrpodnoraTopu.
Konctpykuis npuctpoiB st 300py Ta BumganeHHs ¢uorauidHoro mmamy. [lpunHnunum
NPOEKTYBaHHS (UIOTAIHHUX YCTaHOBOK. CHOpyau Oi0JIOTIYHOTO OYMIIEHHS CTIYHUX BOJ Y
npupoanux ymoBax. llons ¢inprpanii. BnamryBanna moniB ¢inpTpanii. 3porryBaibHa Ta
npeHaxHa cucremu. [IpoexktyBanHs kapT. PobGorta cropyan B 3uMoBux ymoBax. [lomns
3pomienHs. Knacudikamis. BrnamryBanHs momiB 3pomieHHs. [IpoexTyBaHHS 3polryBajibHOT
Mepexki. Crnopynnd OYHUIIEHHSI CTIYHMX BOJ MalMX OO0’€KTIB: MOJS Mi3eMHOI (inbTpari,
¢b1IbTpyBalIbHI KaHaBH, PUIBTPYBAJIBHI KOJIO/31, MiaHO-TpaBiiiHi GpinbTpu. KoHCcTpyKiis Ta
obnacth 3acTocyBaHHsS. bionoriuni ctaBku. BioJoriyHi CTaBKU i3 HMITYYHOIO 1 TMPHUPOIHOIO
aepartiero. Koncrpykiis 6ioctaBkiB. [IpoekTyBanHs KackaaiB 010J0T1UHUX CTaBKiB.

Jlimepamypa: (1); (2).

Jekyia 5. Cnopyau 0i0J0riyHOro OYMINEHHS CTiYHHX BOJA_V INTYYHHMX YMOBAaX.
AepoTeHKH.

bionoriuni ¢ineTpu 1 aeporenku. Knacudikamis OiodineTpiB. biodineTtpu 3 00’eMHHUM
3aBaHT@)XEHHSAM:  KpaIUIMHHI,  BHCOKOHABaHTaXyBaibHi, OamToBi. KOHCTpYKTHBHI
ocobimBocTi. Po3noninbpHi Ta ApeHaxH1 cucteMu 0610pibTpiB. KOHCTpyKIisS CIpUHKIEPHOT
cucremMu OiodimbTpa. KoHCTpyKilis 00epTOBOr0 peakTHBHOro 3poluryBada. bioginsTpu 3
IUIONIMHHUM 3aBaHTa)KEHHSAM. XapaKTepHUCTHKa 3aBaHTaXeHb. [IpoekTyBaHHA 0101IbTPIB.
HuckoBi Oiodinerpu. KoHcTpykuis, obnactb BuKopucTaHHs. bapabGanui 6i0(pinbTpH.
Konctpykuisa, o0nacte BuxopuctanHs. Kiacudikamis aeporeHkiB. KoHCTpyKTHBHI
0COOJMBOCTI a€pPOTEHKIB-BUTUCHIOBAYIB 1 aepOTEeHKiB-3MillyBauiB. THIOBI MHPOEKTH
aepoTeHkiB. [IpoekTyBaHHsS KopuaopHHUX aepoTeHkiB. Kiacudikamis cucrem aeparii.
Jpi6HOOYNnb0amKoBi aepaTopu: (GUIBTPOCHI IUIACTHHM, TOPUCTI TPYOH, TUCKOBI, TKAHWHHI
aeparopu. CepenHpOOyNBOAMKOBI aepaTopu: TPyOM 3 oTBOopamu, THMy «CHapmkepy.
KpynHoOyns0arikosi aeparopu. [IpoexTyBaHHs aepaTopiB Ha IUIaHI aepoTeHKa. MexaHiuHi
aeparopu: IJUCKOBI, immenepHi, «CHUMILIEKC», poToTypOiHHI, miiTku Keccenepa, KIiTHHHI.
[TepeBarn 1 HemoiikM MexaHiuHUX aepaTopiB. ITHeBMomexaHiuHi aepatopu. CTpyMHHHI
aepaTopH.

Jlimepamypa: (1); (2).

Jexkuyin 6. AepOTEeHKM-BiCTiHHMKH, aepoakceepaToOpH, AaepoTeHKH-OCBITJIIOBaYi.
BropunHi BiICTiiHUKH i MVJIOBUIOKDEMIIOBAYI.




Oco06mMBOCTI KOHCTPYKIIil, YMOBH BHKOpPHCTaHHs. [IpO€KTyBaHHS KOMIAKTHHX CHOPYA.
Hupkymsiiiai okucioBanbHi kaHaim. Cuctema aeparii B [[OKax. Okcurenku. IllaxTtHi 1
O6amrToBi aeporeHkH. OcobOauBocTi KOHCTpyKHii. KoMmakTHi yCTaHOBKHM 3aBOJCHKOTO
BurotoBiieHH:: KY, BIO, KYO. Koncrpykiis. TexHivuH1 XxapakTepucTUKd. [IpoekTHI pileHHs.
CyuacHi 3pa3Ky KOMIIAKTHHX yCTaHOBOK. biopeakropu HoBoro mokousinas - SBR, UASB,
EGSB, ABR, AF, AFB, DSFF, ANAMMOX, DEAMOX, KOHCTpYKIIisl, PUHIIAIT POOOTH,
obmacte 3actrocyBanHi. HoBiTHi  OiopeakTopu: aHaepoOHi, aepoOHi, BEPTUKAIBHOTO 1
TOPU3OHTAJILHOTO THUMY, 3 IMMOOLTI30BaHOI0 0lOMAacol Ha KalmpOHOBOMY BOJIOKHI, 3
IpaHyJIbOBaHUM aKTUBHUM MyJioM, KOHCTpYKUid HTVYY «KIIl» - mpocroTa BiamTyBaHHS,
EHepreTUYHa Ta TEXHIKO-€KOHOMIYHA e(eKTUBHICTh. KOHCTPYKIIii BTOPMHHUX BiJCTIHHUKIB:
BEPTUKAJIbHUX, TOPU3OHTAIBHUX, pajlialbHUX, TOHKOIIAPOBUX. [IpOEKTyBaHHS BTOPHHHUX
BiJIcTiHMKIB. DjoTamiifHi MyJIOBiAOKpemsoBayi. BramryBanHs 1 mnpuHOHUI PoOOTH.
Konctpykuis ¢poTaniiiHoro MyaoBiJOKpeMIIIOBaya.

Jlimepamypa: (1); (2).

Jekyia 7. Cnopyau JJisi JOOUHMIIEHHS cTidyHuX BoA. Copyam 11l 3He3apaskeHHs CTiYHNX
BOJ/I TA BUIIYCKH YV BOJOMH.

Cropymu anst GinbTpyBaHHS CTiUHMX BOA: OapabaHHI CITKH, MIKpoQinbTpH, (GimbTpu i3
3epHUCTHM 3aBaHTAXKEHHSIM, HaMuBHI (GuIbTpu. KOHCTpyKlis, NpUHOUI POOOTH, PEKUM
NIPOMHBKH, 00JacTh 3acTocyBaHHA. [IpoekTyBaHHS (iIbTpYyBaJbHOI CTaHIII TOOYHMIICHHS
criunux  BoA. KoHerpykuii — ¢inbTpiB, MaTepian  3aBaHTaxeHHS.  EQexkTuBHUM
riIpONTHEBMATUYHUNA (DUIBTP 3 MIHOMOJICTUPOIBHUM 3aBaHTaXEeHHsSM KoHCTpykmii YIIBI'.
bionoriyHi cTaBKM i1 JOOYMILNEHHS CTIYHMX BOA. biocopOepw 13 TCeBIO3PIHKECHUM
3aBaHTAKEHHSAM 13 akTuBOBaHOrO Byriwid. Korcrpykmis. [IpuHmwmm poOotu, o06i1acTh
3aCTOCYBAaHHS. YCTAHOBKHM JJIsl XJIOPYBaHHsS CTIYHHUX BOJ. XJiopaTopu. XapaKTepUCTHKA.
[TpoexTyBaHHs XI0paTOpHOI cTaHmii. ElekTpoi3Hi yCTaHOBKH AJIsl 3HE3apaKyBaHHS CTIYHUX
BO/JI TIIOXJIOPUTOM HaTpito. TexHiuHa xapakTepucTka. [IpuHimn po6otu. 3MimryBadi CTIYHUX
BOJI 13 XJIOPHOIO BOJIOI0: THUIY «J10TOK Ilapmans», iopxkeBi. KoHeTpykiiisi Ta BIamTyBaHHS.
KonrakTHi pezepByapu. TUIIOBI KOHCTPYKIIii TOPU30HTAIBHOT0, BEPTUKAIBHOTO 1 paiaIbHOTO
tuny. Bunycku: 6eperosi, pycinosi. KOHCTpyKIlis Or0JI0BKIB pO3CiOBaJIbHUX BUITYCKIB.
Jlimepamypa: (1); (2).

Jekyia 8. Cnopyam s 00po0KH Ta 3HEIIKOAKEHHNA 0CaaiB cTiuHuX Boa. O0Ja HAHHA
AJISl MEXaHIYHOI0 3HCBOIHEHHS 0CA/IB.

Cnopyau 1is yumiiibHeHHs ocafiB. KoOHCTpykmii MyJOYHIUIbHIOBAYiB: BEPTUKAJIbHUH,
panianbHul, (roTtaumiiiHuil. XapakTepucTUKa poOOTHM Ta MapaMeTpu JUIsl MPOEKTYBAaHHS.
Cenaparopu 1 nentpudyru. Obnacte 3acrocyBanHsa. Crnopyau nisi aepoOHOI cralimizamii
ocaziB. AepoOHi crabumizaropu. Koncrpykuis. Tumosi pimenHs. Cucrema aepauii Ta ii
BiamTyBaHHs. Tunm aeparopiB. Criopyan IUisi 3HEBOJHEHHS OCaliB Y MPHUPOTHUX YMOBaX.
MynoBi Maiinanuuku. BrmamryBaHHs kapT. [IpoexkTyBaHHS MYJIOBUX MaiilaHYMKIB,
npeHaxHux TpyO. Excrutyaramiss MysnoBuUX MalJaHUMKIB B 3UMOBHUM nepioa. bapabGanHi
BakyyM-QinbTpu. KoHCcTpykuis, npuniun podotu. Perenepartisi ¢iabTpyBagbHOrO MOJOTHA.
TexHiuHa XxapakTepucTuka OapabaHHMX BakyyM-QuibTpiB. [Ipo€ekTyBaHHS By3jla YCTaHOBKH
BakyyM-QuibTpa. THUIOBI TPOEKTH KOPIYCIB MEXaHIYHOTO 3HEBOJHEHHS OCa/diB Ha
OapabanHux BakyyM-(dinbTpax. CTpiukoBi BakyyM-QunbTpu. Konctpykuis. DiabTp-mpecH.
Koncrpykuisa. I[punuun pobotu. Cepis ¢inetp-npeciB PITAKM. IlpoekTyBaHHS 1exy
MEXaHIYHOTO 3HEBOJHEHHS ocaiB Ha QuibTp-nipecax. Llentpudyru. Koncrpykuis, npuHuun
pobotu. Cepis uentpudgyr OI'lll, TexHiyHa xapakTepucThka. I[IpoeKTyBaHHS IeXy
MEXaHIYHOTO 3HEBOJIHEHHS OCaJliB Ha LIEHTpU(yTrax.

Jlimepamypa: (1); (2).

Jexuyia 9. O0JaqHAHHS JJIsl TEPMIYHOI0 CVIIiHHS i cnajwoBaHHs ocaxiB. IIpoekTyBaHHs
T€HEPAJbHOI0 IJIAHY MAHIAHYNKA OYUCHHUX CIIOPYIL.

Cymapku: OapabaHHI, CTpIYKOBi, INIJIMHHI, 13 TICEBIO3PIHKEHUM IIApOM  OCauy,
nHeBMocymiapku. [IpoekTyBaHHS CYIIMJIBHOI YCTAaHOBKM: CYIIAPKH W JTOTOMIKHOTO
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oOmagHanHa. KoHnerpykuist 1 mpuHuun pobotu G6apabanHoi cymapku. bapabanni medi s
cnamtoBaHHs ocafiB. [ledi 13 kumstaum mapom. baratonomosi newi. Konerpyxkitii. [Tpuaimn
pobotu. IlepeBaru i Hemosmiku. Po3ramryBaHHS MalaHUYMKa OYHCHHUX CIOPYJ HACEICHOTO
MYHKTY. 30HW CaHITapHOI OXOpOoHH. Po3MileHHS cHopya, JOTKIB 1 TpyOONpOBOJIIB.
300pakeHHsT 3eMJSIHUX pPOOiT. 3abe3nedyeHHss MOMJIMBOCTI YeproBocTi OyJiBHUIITBA Ta
PO3IIMPEHHS CTaHIIii. Po3ranryBanHs JOMMOMDKHUX Ta 00CITYrOBYIOUUX OyaiBENb, i1 i3HUX Ta
HIIIOXITHUX JOPIr, TpaCyBaHHs BCiX HEOOXiTHMX KOMYHIKaIlili, 03eJeHEeHHs TepuTOpii Ta ii
oropokenHs. Bumoru JIBH, JICTY, caniTapHuX HOPM, MPOTHIOKEXKHI 1 3aXOAH 3 TEXHIKH
6e3mexn. Cxema BHCOTHOTO PO3MIIEHHS OYMCHUX CHOpYZ. YTIpaBiiHHS O€3MeKoro mparfi.
Oxopona nparii Ta 6e3neKa KUTTEAISITBHOCTI MPU 00CITyrOBYBaHHI 010€HEPTE€TUYHUX CIIOPY/I.
Oxopona mpami Ta Oe3meka >XUTTEASUIBHOCTI MPU eKCIUTyaTalii CIopya IS OYMIICHHS
cTiyauX BoJ. [loTouHMi 1 KamiTaabHUNA PEMOHTH O0JIaJHAHHS W CIIOpya y O10€HEPreTHIl Ta
BOJIOOYHIIICHHI.

Jlimepamypa: (1); (2).

Ipaxmuuni 3anamms

OCHOBHUMM 3aBAaHHSAMH LUKy IPAKTUYHUX 3aHATH 3 JUCUUIUTIHU «OO0NaqHaHHs Ta IPOSKTYBaHHS
B OloeHepreTuili Ta BOJOOYHUIIEHHI» € (OpPMYBaHHS Yy CTYACHTIB BMIHHS PO3B'A3yBaTH NPHUKIATHI
3aBIaHHS, BUKOHYBATH PO3PaxyHKH OYHMCHHX CIOPYA Ul 0i0ra3oBHX YCTaHOBOK Ta Oi10JIOTi4HOTO
OYMILEHHS CTIYHUX BOJ, BUOMpATH THIIOBI MPOEKTH Ta KOHCTPYKTOPCHKI pIlIEHHS, MpAIIOBATH 3
HOPMAaTHBHUMH, JOBIIKOBUMH JDKEPENIaMH, IPOEKTHOIO Ta KOHCTPYKTOPCHKOIO JOKYMEHTALIIETO.

BaCTOCOBYIOTI)CSI CTpaTeru AKTHUBHOTI'O 1 KOJICKTUBHOTO HaB4YaHHA, SIK1 BU3HAYAIOTHCS HaCTynHI/IMI/I
MCTOJaMH 1 TEXHOJIOTIAMHU: OCOOHCTICHO- Op1€HTOBaH1 (pOSBI/IBaIO‘ll) TCXHOHOFII 3aCHOBaHI Ha
AKTHBHHX (bOpMaX 1 MCTOAdaX HaBYaHHIA (((MO3KOBI/II/I I_HTpr)) ,Z[I/ICKYCIH eKcnpec KOHCI)epeHI_IISI
HaBYaJIbHI I[C6aTI/I 3aCTOCYBAaHHA Ha OCHOB1 KoMIT' IOTCPHUX 1 MYJ'II)TI/IMGIIII/IHI/IX 3aco0iB TBOPYUX

3aBJaHb).

Ne
Ha3Ba Temu 3aHATTHA

3/m

1 BuszHayeHHs1 pO3paxXyHKOBMX BHTPAT i KOHLEHTpauiii 3a0pyAHIOIOYMX pPe4YOBUH
CTIiYHHX BOJ.

Jlimepamypa: (2); (18); (19).

2 Po3paxyHoK pemiTok Ta 00/1aJHAHHS.
Jlimepamypa: (2); (18); (19).

3 Po3paxyHoK Ta NpPO€KTYBaHHS MiCKOBJIOBJIIOBAYiB.
Jlimepamypa: (2); (18); (19).

4 Po3paxyHok nepBUHHHMX BiICTIHHMKIB i mig0ip o0agHAHHS.
Jlimepamypa: (2); (18); (19).

5 Po3paxyHok aepoTeHKiB Ta 00JIafHAHHS.
Jlimepamypa: (2); (18); (19).

6 Po3paxyHok cucremu aepaiii aepoTeHKiB.
Jlimepamypa: (2); (18); (19).

7 Po3paxyHok BTOpMHHMX BiICTIHHUKIB Ta cIOpyA AJisl 3He3apaKeHHs CTiYHUX BOJ.
Jlimepamypa: (2); (18); (19).

8 Po3paxyHok BUTpAT OcafiB i HAJJIMIIKOBOI0 AKTHBHOI0 MYJIy NIPH OYHIIEHHI CTiYHMX
Bo/J. Po3paxyHKkn MeTaHTEHKIB i ra3roJibJaepiB Ta miadip 0061aJHAHHSA.
Jlimepamypa: (2); (18); (19).

9 Moay/ibHa KOHTPOJIbHA podoTa
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6. CamocTiitHa po6boTa cTyaeHTa

CamocriiiHa poOoTa CTyICHTa 110 AUCUUILIIHI BKJIIOYAE MIATOTOBKY J0 ayJUTOPHHX 3aHATh (36
TOJIMH), MOJIYJIbHOI KOHTPOJIbHOI (4 roaunn), BukoHanus PI'P (15 roaun), miaroroska a0 icnuty (30
TOJIMH) Ta CAMOCTIHE BUBYCHHS TEM, IEPEJIK SIKMX HaBOIUTHCS HIKYE (29 roaun).

Ne | Haseu Tem i NUTAaHb, III0 BUHOCATHCHA HA CAMOCTiiiHE ONPAIIOBAHHS, Ta KinbkicTh
3/l | IOCUJIAHHS HA HABYAJIbHY JiTepaTypy rogun CPC

1 Buxkonanus PI'P: 15
Po3paxyHkoBa yacTuHa:

1. BusnaueHHS pO3paxyHKOBUX BUTpPAT 1 KOHIIEHTpaLiil 3a0pyJHIOBadiB
CTIYHUX BOJ.

2. Bubip TexHomorii 610J0T9YHOr0 OYUIICHHS CTIYHUX BOJ.

3. Po3paxyHKH O4MCHHMX cropya Ta BHOiIp oOjagHaHHS IS 010J0TIYHOTO
OYHWIICHHS CTIYHUX BOJ.

OdopmneHHs, KPECACHHSI, 3aXUCT:

- OopMIIeHHS MOSCHIOBAIBHOT 3aITUCKH.

- BukonanHns kpecieHHs 010JI0T14HOT OYHCHOI CLIOPY/IH.

- [lonanns PT'P Ha nepeBipky.

- 3axucrt PI'P.
Jlimepamypa: (1); (2); (4); (5); (8); (17-19); (20-23).
Temnu:
2 | AnaepoOHi OiopeakTopu 3 TpaHYIbOBAaHUM MYJIOM JUIS OYHIICHHS )

BUCOKOKOHIIEHTPOBaHHUX CTIYHHMX BOJ| Ta X 001 JHAHHS.
Mimepamypa: (1); (2); (4); (8).

3 | biopeakropu 3 HOCisIMH IMMOO1TI30BaHUX MiKpoopraHi3miB tuny BIS Ta ix 5
o0aJHaHHS.
Jlimepamypa: (1); (2); (4); (5); (9-16).

4 | AnaepoOHi 010 1IbTPHU JUISI OUUIIEHHS BUCOKOKOHIIEHTPOBAHUX CTIYHUX BOJ 3)

Ta 1X 00JIagHaHHS.
Jlimepamypa: (1); (2); (4); (8).

5 AHaepoOHi riOpuaHi OlopeakTopu s OYMILNEHHS CTIYHMX BOJ Ta iX 5
o0JaiHaHHS.
Jlimepamypa: (1); (2); (4); (8).

6 | biora3oBi yCTaHOBKH Ta iX 00JIaJHAHHSL. 5
Jlimepamypa: (1); (2); (3); (24); (25-30).

7 MeTtaHTeHKH 1715 TIepepoOKHU BIAXOAIB Ta iX 00iaHaAHHS. 4

Jlimepamypa: (1); (2); (3), (24),; (25-30).

MoniTUKa Ta KOHTPO/Ib
7.MoniTMka HaBYanbHOI gucuUniHu (OCBITHLOrO KOMMOHEHTA)

Monimuka wo0do OednaliHie ma nepecknadaHHA: Pobomu, Aki 30al0MbCA i3 MNOPYWEHHAM
mepmiHie 6e3 NoBaXCHUX MPUYUH, OUIHIOIMbLCA HA HUXYY OUiHKY. [lepecknadaHHas mem (modysis)
8i06y8aEMbLCA 30 HAABHOCMI MOBAXCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpovyecHocmi gu3Ha4veHi y po30ini 3 Kodekcy yecmi
HauyioHanbHo20 mexHiYHO20 yHisepcumemy YkpaiHu «Kuiscbkuli nonimexHiyHuli iHcmumym imeHi
lzops  Cikopcbko2o». [emansHiwe: https://kpi.ua/code. BukopucmaHHA 0o00amKosux Oxcepen

iHhopmay,ii nid yac oyiHLBAHHA 3HaHb 3a60POHEHO (y M.4. MobinbHuUX Oesalicis). MobinbHi npucmpoi

00380/19EMbCA BUKOPUCMOBYBAMU sUWe 11i0 Yac OH-1alH Mecmy8aHHA Ma 8UKOHAHHA PO3PaxXyHKis.
Hopmu emuyHoi noeediHku: Hopmu emu4Hoi nogediHKU cmydeHmis i Npayi8HUKIi8 8U3HAYeHI y

po30dini 2 Kodekcy uecmi HauyioHanbHO20 mMexHIYHO20 YyHigepcumemy YKpaiHu «Kuiscokul

nonimexHiyHuli iHcmumym imeHi lzops Cikopcbko2o». emansHiwe: https://kpi.ua/code.
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Moaimuka wodo eideidyeaHHA:  Bi0siOys8aHHA reKyill, NPAKMUYHUX 3QHAMb, 4 MAKOMC
8i0CymHiCcmb Ha HUX, He OyiHEMbCA. OOHAK, cmydeHmam peKomeHOYemMbcA 8id8ioysamu 3aHAMMA,
OCKiflbKU HA HUX 8UKAAOAEMbCA meopemu4yHuUli Mamepian ma po3eusarombCs HA8UYKU, HEOOXiIOHI 05
opmyB8aHHA KomrnemeHmHocmel, 6U3Ha4YeHUx cmaHoapmom ocsimu. Cucmema OUiHIOB8AHHA
OpPIEHMOBAHA HA OMPUMAHHSA b6anie 30 AGKMUBHICMb cmydeHma, a MAKOX 8UKOHAHHA 3080dHb, K
30amHi po38UHYMU NMPAKMUYHI YMIHHA ma HA8UYKU. 3a 06’eKmusHUX NPUYUH (HanpuKkaad, xeopoba,
npauesnawmysaHHs, MIi¥HAPOOHe CMAaXy8aHHS MOW0) HOBYAHHA Moxce 8i0bysamucs 8 OH-n1alH
hopMi 30 M0200HEHHAM i3 KepPiBHUKOM KypcCy.

8.Buau KOHTPOIO Ta PeiMTUHIoBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBY4aHHA (PCO)

MomoyHuli KOHMPOAb: BUKOHAHHA 3080QHHA HA MPAKMu4Homy 3aHammi (24 6anis), MKP (16
banis), sukoHaHHA PP (20 6anis). 3azanbHa cyma banie 3a cemecmpogy pobomy — 60 banis.
LloKknaodHiwa iHghopmayis uyo00 MOMOYHO20 KOHMPOIO MA Kpumepiis ouiH8aHHA HasedeHa 8 PCO 3
ducyunaiHu (0o0amok 2).

KaneHOapHuli KOHMponb: nposodumeca 08ivi HO cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHOHHA 8umoe cunabycy.

Cemecmpoesuli koHmpono: icnum. 3az2aabHa cyma banie Ha icnumi — 40 6anis. [oknadHiwa
iHpopmauyia w000 nposedeHH Ma OyiHB8AHHA HasedeHa 8 PCO 3 ducyunaiHu (000amok 2).

Ymoeu donycky 00 cemecmpogo20 KOHMPOAIO: 3aPAXY8AHHA YCix MPAKMUYHUX pobim, HaNUCAHHA
MKP, sukoHaHHA i 3axucm PIP ma cemecmposuli pelimuHe R¢ > 40.

Tabaunua BigNOBIAHOCTI PEUTUHIOBMX 6aNiB OLIHKAM 33 YHIBEPCUTETCbKOIO LLKAOH:

Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTaTHbO
MeHwe 60 He3apgoBinbHO
He BMKOHaAHi yMmOBM A0NYCKY He gonyweHo

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CKnapeHo SOKTOPOM TexH. HayK, npodecopom Cabniin Jlapucotro AHApiiBHOIO.

YxBaneHo Kadegpoto bioeHepreTnkn, 6HioiHpopmaTUKM Ta eKobioTexHonorii (npotokon Ne2 Big
30.08.2021p.).
MoroaKeHo MeToauYHOO KoMicieto ¢akynbTeTy (npoTokon Ne 1 Big 31.08.2021p.).
Jlooamoxk 1

3aBiaHHA HA MOIYJIbHY KOHTPOJbHY PO6OTY

1. OcHOBHI NPUHLIKIIYU MPOEKTYBAHHS CIIOPY/[, IPUCTPOIB Ta 00IalHAHHS 010€HEPTreTUYHUX YCTAHOBOK

Ta CTAHIil BOJOOYHUIIIEHHS.

2. Meranrenku. Koncrpykiis, ob6nangnanas. MeTaHTeHK 3 HEpPYXOMHM HE3aTOIJICHUM NEPEKPHUTTSM.

3. Taszrombnepu. Knacudikaris. KoncTpykTHBHI 0COOIMBOCTI.

4. Cnopynu ans ouuiieHHs 0ioraszy: ckpyoepu, abcopOepu.

5. Peaktopm s mpoxomkeHHs peakuii erepudikanii. Knacugikamis. KoHcTpykiis kaBiTamiiHux
peakTopis.

6. OOnamHaHHs A7 TMOAPIOHEHHS CHPOBUHU: ApoOapku 1 mummHHU. Tunu koHcTpykiii. Kmacudikaris
MJIMHIB, 0COOJIMBOCTI KOHCTPYKIIIH 1 pOOOTH.

7. Jpixmkosi anmapartu (pepmentaropu). KoHcTpykitis.

8. bponunwHi amapatu. O6nagnanus. bpoauibpHa ycTaHOBKA.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

33.

34.

Bparoneperonni amapatu — pektudikaiiiiai kosoHd. BmamryBanHs. OTHOKOJOHHI 1 JBOXKOJOHHI
arnapaT.

[Tipomi3ni ycranoBku. TpyOuacTi medi, KOHCTPYKIIisl, MPUHIIUIT poOOTH, oOMamHaHHA. AOJAIiiHI
MJIACTUHYACTI peakTopu. TUIH, KOHCTPYKTUBHI OCOOIMBOCTI.

Peaktopu kumisyoro mapy. Peakropu rniaa3zMoBoro mipoitisy.

Cnopyau 11 MEXaHIYHOTO OYMINEHHS CTIYHUX Box PemriTku 1 cura. IlpusHadeHHs 1 kiacudikais
PEIIITOK.

[TickoBnoBoBadi. TUIH MCKOBIIOBIIOBAYIB: TOPHU3OHTAIbHI, TAHTCHITIIHI, a8pOBaHi, BEPTHKAIbHI.
KoHcTpykTHBHI 0COOIHMBOCTI.

[Mpu3navennss 1 wiacugikaiis BiACTIHHUKIB. TUmM BiICTIHHUKIB: TOPH3OHTAJbHI, pajiaibHi,
BEPTUKAJIbHI, TOHKOIIApOBi. KOHCTPYKTHBHI 0COOINBOCTI.

@notamiiiai  ycranoBku. Kiacudikaris, o6macts 3actocyBaHHS. KOHCTPYKTHBHI OCOOJIHMBOCTI.
OO6nagHaHHs U1 TOAaYl 1 AUCTIEPTYBAHHS TOBITPSL.

Cnopyau O10JIOT1YHOTO OYHUIIEHHSI CTIYHUX BOJ y MpupoaHux ymoax. Ilons ¢inprpamii 1 moins
3poiyBaHHs. BriamTyBaHHs 3pONIyBalibHOI Ta IPEHAKHOT CHCTEM.

Cropyau O4YHMIIEHHS CTIYHUX BOJ MaluxX 00 €KTIB: MO Mig3eMHOI (inbTparii, QiLIbTpyBadbHI
KaHaBH, (QUTBTPYBAIbHI KOJO/IA31, MIIIAHO-TPaBiifHi PiIbTPH.

bionoriuni ¢ineTpu. Kiacudikamis GiodinetpiB. KoHcTpykTuBHi ocobnuBocTi. PosmoainpHi Ta
JpeHaxkHi cucTeMu 010 iTBTPIB.

Aepotenku. Knacugikarisi aeporeHkiB. KOHCTpYKTHBHI OCOOJIMBOCTI aepOTEHKIB-BUTUCHIOBAUIB i
aepOTEHKIB-3MilITyBayiB.

Knacuoikauis cucrem aepanii. BnamryBanns B aeporenkax. KoHCTpyKTHBHI 0COOIMBOCTI aepaTopiB
PI3HUX THIIIB.

AepOTeHKHU-BIICTIMHUKHU, aepOaKCeIepaTopH, aepOTEHKU-OCBITIIOBaYl. OCOOIMBOCTI KOHCTPYKIIii,
YMOBHU BUKOPUCTaHHS.

Hupkynauiiiai okucaroBaibHl KaHanu. Cucrema aeparii B [IOKax. Oxcurenku. laxThi 1 6amToBi
aepoTeHKU. OcoOIMBOCTI KOHCTPYKIII.

biopeakTopu nHoBoro mokominus - SBR, UASB, EGSB, ABR, AF, AFB, DSFF, ANAMMOX,
DEAMOX, koHCTpyKILis,, TPUHLIKI pOOOTH, 00JIaCTh 3aCTOCYBaHHS.

BropunHi BIACTIMHUMKKM 1 MyJoBiokpemmoBadi. KOHCTpyKIii BTOPMHHMX BIJICTIHHMKIB 1
MyJIOBiTOKpemMiTtoBadiB. O01acTh 3aCTOCYBaHHSI.

Cnopyau uist GiibTpyBaHHS CTIYHHMX BOJ: OapabaHHI CITKH, MIKpOQUIBTPH, QPUIBTPH 13 3€PHUCTUM
3aBaHTAKEHHSAM, HAaMUBHI Pu1bTpH. KoHCTpyKIIis, 0071aCTh 3aCTOCYBAHHS.

Cropyau 115 3He3apa)KeHHs CTIYHUX BOJI. XJI0paTOpH. 3MILIyBayi CTIYHUX BOJ 13 XJIOPHOIO BOJIOO.
KonrakTH1 pe3epByapu.

Crnopyau 1uis ymiibHeHHS ocaiB. KOHCTpyKIiT MyJIOyIIUIbHIOBaUiB. XapaKTepUCTUKA POOOTH.
Crnopynu uis aepoOHoi crabimizanii ocanis. AepoOHi crabinizaropu. [lepeBaru i HeIOMIKH.
Criopyau U1 3HEBOIHEHHSI OCaJliB y IPUPOJHUX YMOBax. MyJoBi MaiilaHYMKH.

OOnanHaHHS A7 MEXaHIYHOTO 3HEBOJHEHHsS ocaiiB. bapabanni Bakyym-(ineTpu. KoHcTpykiis,
MPUHIUI pOoOOTH.

®inpTp-npecu. Koncrpykuis. punimn podotu. Cepist pinptp-npecis PITAKM.

Hentpudyru. KoncTpykiis, IpuHIMI POOOTH.

Cymapku: O6apabaHHi, CTPIYKOBI, IIUIMHHI, 13 MCEBAO3PIHKEHUM MIAPOM OCaay, THEBMOCYIIIAPKH.
OO6macTh 3aCTOCYBaHHS.

bapabGanni mewi s cnamoBaHHs ocafiiB. [lewi 13 kwmuisunM 1mapom. bararomomosi medi.
Koncrpyxkirii.
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35. [IpoekTyBaHHS TeHEPAILHOTO TUTAHY MaiiIaHYMKa OYUCHHUX CIIOPY/I.
36. CxemMa BUCOTHOTO PO3MIIIeHHSI OUuCHUX criopya. [To0ymoBa mpodiiiB «I1o BOIi» Ta «II0 MYJTy».

Hooamok 2
PeiiTuHroBa cucremMa OliHIOBAHHS Pe3YJbTATIB HABYAHHS
PeliTunr crynenTa ckiagaeTbes 3 0aiiB, 110 BIH OTPUMYE 3a:
1) BUKOHAHHS 3aBJaHb HA 8 MPAKTUYHUX 3aAHATTSX;
2) 1 MoaynbHY KOHTPOJIbHY POOOTY;
3) BukoHaHHs Ta 3axuct PI'P.
Cucrema peidiTHHIOBHUX (BaroBux) 0aJ1iB 3aHATH | pEHTUHIOBUX OLIHOK
3a BUIAMH KOHTPOJIIO
Ne Bun xonTpomto ban KinekicTe Cyma GaniB
3/m
1 PI'P
- BaroBUi 0a r¢ 20 1 2
- AKICTh BUKOHAHHS 1 3aXUCT™* 0-20
2 MonynbHa KOHTPOJIbHA
pobota
- BaroBuii 0a Ik 16 1 16
- AKICTh BUKOHAHHS** 0-16
3 3aBaHHS HAa IPAKTUYHOMY 3 8 24
3aHSTTI
- AKICTh BUKOHAHHS*** 0-3
Bcboro 60
* - Slkictp BuKOHaHHs PI'P i 3aXucT (3aXMCT BKIIIOYAE 3HAHHS 3 JICKI[IIHOrO MaTepiany):
3aXUCT PoOOTH - 5 Gautis;
3axuCT 0e3 mpe3eHTaril - 3 Oanwm;
MpaBUJILHO BUKOHaHA poOoTa - 12 - 15 Gauris,
po6oTa BUKOHAHA 3 TOMHUJIKaMH B OJIHOMY 3aBJaHHI - 10 - 12 Gaunis;
poboTa BUKOHAHA 3 TOMMJIKAMH Y JIBOX 3aBJaHHAX - 8 - 10 Gauis;
poboTa He 3apaxoBaHa - 0 Gamis.
** - SIkicTh BUKOHAHHS KOHTPOJIbHOT pOOOTH: TIOBHA PO3KPUTA BiMOBIAb - 12 - 16 Gautis,
MOMHUJIKA B OJJTHOMY 3aB/IaHHI a00 HEMOBHA BIAMOBIIb B JBOX 3aBJaHHSX - 10 - 12 6amnis;
MMOMUJIKA B OJJHOMY 3aBJIaHH1 a00 HETIOBHA BI/IMOBI/Ib HA YC1 3aBIaHHS - 8- 10 Gamis;
MMOMMJIKA B JIBOX 3aBJIaHHSIX - 6-80amnis;
poboTa He 3apaxoBaHa - 0 GautiB.
*** - BUKOHAHHS 3aBJaHHS HA MPAKTUYHOMY 3aHSTTI:
- MOBHICTIO BUKOHAHUH PO3paxyHOK - 3 Ganuy,
- HE IOBHICTIO BUKOHAHE 3aBIaHHs - 2 Oanu,
- poboTa He 3apaxoBaHa - 0 Gauis.
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I TpadHni 6aan

o
Ne 3/m ban
1 HecBoeuacHi 31a4a BUKOHAHOTO 3aBAAHHS 3 IPAKTUYHOTO 3aHATTS -2
2 [TopymieHHs AUCUUIUTIHU HA 3aHATTSIX -1

Po3paxynok mkauau (R) pedTunry

Cyma BaroBux 0aJliB KOHTPOJIBHHX 3aXO0JIiB MPOTITOM CEMECTPY CKIIAJIAE:
Rc =20 + 16 + 24 = 60 6anis
®dopma arecrarii nepexdayeHa y BUTIISAAL ICIUTY 3 cCyMoro OamiB 40, TOMy peHTHHIOBA IIKaJa 3

MUCLUILIIHA CKJIALAE:

Rc=60 + 40 = 100 Gauis.
Heo0xi1HO010 yMOBOO IOIYCKY O CEMECTPOBOI aTeCTallii € 3apaxyBaHHs BCiX MPAKTHYHUX POOIT,

Harucanas MKP, Bukonanns ta 3axuct PI'P Ta cemectpoBuii peiitunr R. > 40.

PeiiTunr Tpaaumiitna orinka
95<R<100 BIIMIHHO
85<R<94 Ty’Ke 100pe
75 <R<84 no0pe
65<R<74 3aJI0BLIILHO
60<R <64 JIOCTAaTHBO
R<60 HE3aJ0BIJIBHO

IcniutoBa poboTa sBi€ cOO0K0 BIAMNOBIIb HA OUIET, AKUM MICTUTH Y c001 4 TEOPETUYHI MUTAHHS.

Bignosinas Ha kokHe muTaHHs omiHoerses 0-10 Oais.

W

Kpurepii oniiHioBaHHS BiJINOBIA1 HA MUTAHHS:
MIOBHA PO3TOPHYTA BiAMNOBIAs Ha mUTaHHA — 9-10 Oanis;
MpaBWIbHA, aJIe HETIOBHA BiIMOBIAL — 8-9 Oanw;
BIJIMOBib 3 HECYTTEBUMH IMOMIJIKAMH — /-8 OaiB;
BiJITIOBi/Ib 3 TPYOMMH TIOMIJIKaMu - 6 OaiB;
HEeMpaBHUIIbHA BiNOBiIb 00 BiJICYTHICTh BIAMOBIAL (p0OOTa HE 3apaxoBaHa) BiICYTHICTh
BIAMOBIAl Ha [aBa 3anuTaHHs — 0 OaiB.
3araJbHui peTHHT

PeliTunr TpaauuiiiHa oriHka
95<R<100 BIIMIHHO
85<R<94 JTy’Ke 100pe
75 <R<84 no0pe
65<R<74 3a0B1JILHO
60<R <64 JIOCTaTHBO
R<60 HE3a0BIIBHO

ooamok 3

IMuranuga Ha icnUT
OCHOBHI MPUHIUIHN TMPOECKTYBAaHHS CIOPYHA, MPHUCTPOIB Ta OONagHAHHS OlOCHEPreTUYHUX
YCTQHOBOK Ta CTaHIIN BOJOOYUIIICHHS.
Cnopyau [utsi MEXaHIYHOTO OYMINCHHSI CTIYHUX BoA. [Ipu3HadeHHs 1 Kimacudikallis pemnriTok.
HpobGapku, Tparncnoptepu s BigxoaiB. OOmagHaHHS 1 TPOEKTYBaHHS OY/iBIII PENIITOK.
[TickonoBmoBadi. KOHCTpYKTHBHI OCOOJIMBOCTI TOPH3OHTAIBHHMX ITICKOBJIOBIIOBAYIiB —
MPSIMOJTIHIWHUX 13 KPYTOBUM PYyXOM BOJIH.
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11.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.

22.

23.
24,

25.

26.
27.
28.
29.
30.

[TopiBHAHHS TOPWU3OHTAIBLHUX 1 BEPTUKAIBLHUX IICKOBJIOBIIOBAYIB 3a KOHCTPYKIEH 1
e(heKTUBHICTIO POOOTH.

[TopiBHAHHS TaHTEHIIIHHUX 1 a€POBAHMUX ITICKOBJIOBIIIOBAYIB 32 KOHCTPYKIIEI 1 €(hEKTUBHICTIO
poboTH.

OOGmaiHaHHS 17151 BUJIAJICHHS TTICKY 3 MICKOBJIOBIIIOBAYIB.

Criopyiy 1 IpUCTPOT SISl 3HEBOHEHHS ITICKY 3 ITICKOBJIOBIIFOBAYIB.

[Tpu3nayenns i knacugikalis NIepBUHHUX BIACTIHHUKIB, IX KOHCTPYKTHBHI OCOOIUBOCTI.

. IIopiBHSHHS TOPU3OHTAIBHUX 1 BEPTUKAIBHUX BIJICTINHUKIB 32 KOHCTPYKIEIO 1 €EKTHBHICTIO

poboTH.

[TopiBHSHHS TOPU3OHTAIBHUX 1 pafiaJbHUX BIJCTIMHUKIB 32 KOHCTPYKIIEIO 1 €()EeKTUBHICTIO
poboTH.

OOGnanHaHHs Ui BUAAJICHHS OCaay 3 MEPBUHHUX BIACTIHHUKIB Ta HOro BIAIITYBAaHHS Yy
BIJICTIHUKAX.

Aeporenku. Knacudikaliis aepoTeHKiB, iX BIaIITyBaHHS.

KoHCTpyKTHUBHI 0COOJIMBOCTI a€pOTEHKIB-BUTUCHIOBAYIB, X 00JIaIHAHHS.

KoHCTpyKTHBHI 0COOJIMBOCTI a€pOTEHKIB-3MIIITyBauiB, iX 00JaJHAHHS.

BrnamtyBaHHS 1 MpOEKTYBaHHS a@POTEHKIB 3 pereHepaTopami i 6e3.

Knacudikanis cucrem aeparii. BramryBanHs B aepoTeHKaXx.

KoHCTpykTHBHI 0COOIMBOCTI MHEBMAaTHYHUX aepaTopiB, ix kiacudikamis, oOmagHaHHSA 1
3aCTOCYBaHHSI.

KoHcTpykTHBHI 0COOIMBOCTI MEXaHIYHHUX aepaTopiB, OOIATHAHHS 1 IX 3aCTOCYBaHHSI.
[THeBMOMeEXaHI4YH1 1 CTPYMUHHI aepaTopH, o0IaHaHHS 1 IX 3aCTOCYBaHHS.

Bropunni BiacTiiiHuku. KoHCTpyKiii BTOpPMHHUX BIACTIMHMKIB, iX oOnagHaHHs. OOnacTh
3aCTOCYBaHHI.

OOnanHaHHA A7 BUJAJICHHS aKTUBHOI'O MYJy, IO OCiB Y BTOPUHHHUX BIJICTiMfHMKax, Ta oro
BJIAIUTYBaHHS Y BiICTIHHUKAX.

[TpucTpoi 11 3He3apaskeHHs CTIYHUX BOA. XiopaTopu. O6naaHaHHs Oy/iBIl XJIOPATOPHOI.
Criopyau Juisl 3HE3apa’keHHsl CTIYHMX BOJ. 3MillyBadi CTIYHHUX BOJ 13 XJIOPHOIO BOJOIO.
KonTtakTHi pe3epByapH, ix 001aHaHHS.

Cropynu 11 30pOJUKYBaHHsSI OCafiB, SKI YTBOPIOIOTBCA TIPH OYMILEHHI CTIYHUX BOJ.
MeTtaHTeHKH, iX KOHCTPYKIIii. [[pO€KTYBaHHS METaHTEHKIB.

OO6iagHaHHs METaHTEHKIB JUIsl HArpiBY Ocay 1 HOro BJallITyBaHHsS B METaHTEHKAX.
OO6uiagHaHHS METaHTEHKIB JUIs IEPEMIITYBaHHS 0Caly 1 HOro BJallITyBaHHS B METaHTEHKAX.
O6nagHaHHs METaHTEHKIB JUIs 300pYy 1 BUAaNeHHS 610ra3y 1 HOro BJIAIITYBaHHS B METAaHTEHKAX.
["asronbnepu. Knacudikamis. KoHcTpyKTHBHI 0COOIHUBOCTI.

bioraszoBi ycTaHOBKH, MPU3HAYCHHS, CIIOPY/IM 1 00JIa THAHHS.
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