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BCTYII

AHOTALIA

Hauanbna mucrumiina” [IpupomooxopoHHi cucteMu Ta amapartd BUBYAE
Cy4acHI METOJU JOCTIKEHHS MPUPOAOOXOPOHHUX CHCTEM, BUBUEHHS KOHCTPYKIII i
NPUHILINIIB POOOTH, METOAM PO3PAXYHKY, PO3poOKa MPUPOJOOXOPOHHUX TEXHOJIOTIH,
CHCTEM 1 amapaTiB, METOJY aHaJI13y MPUPOIHO - TEXHIYHUX CHCTEM

Kypc 3o0pieHTOBaHMII Ha 3aCBO€HHS CTyJIEHTaMH CKJIaay 1 OCHOBHHX
XapaKTEpPUCTUK arapaTiB O4YMIEeHHA arMocdepu Bia 3a0pyAHEHHS; KOHCTPYKIIISX
amapariB OYHMIIEHHS TiApochepu BiJ 3a0pyJHEHb; KOHCTPYKIISX YCTAaHOBOK 3
nepepoOKH TBEPAMX BIAXOMIB; HAOYTTS HABUYOK CKJIAJAHHS CXE€M IMPUPOJHO —
TEXHIYHUX CHCTEM; KOPHUCTYBAaHHS TaKEeTaMH TPHUKIAAHUX TPOTpaM 3 MOJICITIOBaHHS
CUCTEM; pO3pOOJEHHS KpPECICHHS MPUPOJAOOXOPOHHHUX arapaTiB; KOPUCTYBATHCS
JNCTY, JAbH, KHJ Ta iHmIIMMH JAOKyMEHTaMH, IO MICTATh 3aTBEPJKEHI
METOJIMKHU PO3PAXYHKY.

Kiaw4doBi cjoBa: mpupoI0OXOpPOHHI TEXHOJIOTIH, TEXHIYHI CHCTEMH,
MUJIOBJIOBJIIOBAYl , a€pOTEHKH, TPYOOIPOBIAHUN TPAHCHOPT, PO3PAXyHOK amaparisB
OYHIICHHS .

Abstract

The educational discipline "Environmental systems and apparatus” studies
modern methods of research of environmental protection systems, study of
constructions and principles of operation, calculation methods, development of
environmental protection technologies, systems and devices, methods of analysis of
natural and technical systems

The goal of the course is learning the composition and main characteristics of
devices for cleaning the atmosphere from pollution; constructions of devices for
cleaning the hydrosphere from pollution; designs of solid waste recycling facilities;
acquiring the skills of drawing up diagrams of natural and technical systems; use of
systems modeling application packages; development of blueprints of environmental
protection devices; use of State Standard of Ukraine, State Building Standards,
Governing Normative Document and other documents where approved calculation
methods are stated.

Keywords: environmental protection technologies, technical systems, dust
collectors, aerated lagoons, pipeline transport, calculation of cleaning devices.



1. Onuc HaBYAJIBLHOI AUMCHHUILTIHA

HaiimenyBaHHS TOKa3HUKIB

["amy3s 3HaHB,
CHEIIaJIbHICTh
(ocBiTHA Mporpama),
OCBITHIH pIBEHBb

XapaKTepUCTUKA HABYAIbHO1

JTUCIUAILIIIHA

neHHa popma
HaBYaHHS

3ao4yHa (popma
HABYaHHS

KinpkicTs KpenuTiB -6

["amy3p 3HaHB:

0Obo6'a3x06a

MonyniB —2 18 BupoOHHULITBO Ta Pik miaroroBku:
3MiCTOBHX MOIYJTIB — 3 TEXHOJIOT 1 1-it -
Enextponnuii agpec CrerniajibHICTh: Cemectp
PITH/I Ha caiiti 2 i _
VHiBepcuTeTy 183 Texunomorii
3aXUCTYy _
HABKOJIMITHBOTO Jlexuid
cepeloBuIIa 30 rog. -
. [IpakTruni
OcCBiTHSI Iporpama:
Texuomorii 15 ron. i
3aXUCTY
3aranbpHa KUTbKICTh HABKOJIMIITHLOTO JlaGopaTtopHi
roywH - 180 CepeIOBHUINA - - - -
TuXHEBUX TOJIUH IS OcBiTHI piBCHB: CawmocriitHa poboTa
neHHoi popmu npyruit 135 rox. _
HaBUYaHHS: ayJUTOPHUX — . .
(MaricTepchbKHii)

3

CaMOCTIHHOT poOOTH
cTyaeHta — 9

[nauBinyansH1 3aBIaHHS:

KYPCOBUI MTPOEKT

Bup xouTpomto:

CK3aMCH

dopma KOHTPOJIIO:

IIMCbMOBAa




2. MeTa BUBYEHHS HABYAJIHLHOI JUCHUILTIHA

MeToro BUBYEHHS HAaBYAJIBbHOI JUCHHIUIIHA ' [IpUpOMOOXOpPOHHI CHUCTEMHU Ta
arapatu’” € (OpMyBaHHS y CTYJEHTIB BiJMOBIIHO JI0 OCBITHBO-TIPOGECIMHOI TporpaMu
TAKUX KOMIIETEHTHOCTEM:

®KO03. 3xaTHICTh IJIaHYBATH, MPOEKTYBATU Ta KOHTPOJIIOBATH MapaMeTpu poOOTH
OKpeMHUX BHUJIB OOJIaJIHAHHS, TEXHIKM 1 TEXHOJIOTIH 3aXHUCTy HABKOJHMIIHBOTO
CEpeIOBHUILA.

®K04. 3patHicTh po3poOJsATH HOBI Ta BUKOPUCTOBYBAaTH BIIOMI CHOCOOH
yTHIII3all1i, 3HE3apaKeHHsI Ta PEUUKIIIHTY TOOYTOBHX 1 TPOMHCIOBUX BIIXO/IIB.

®KO05. 3natHicTh BIPOBAIKYBATH 1 BUKOPUCTOBYBATH BIIHOBIIOBAJIbHI JIKEpEIIa
€Heprii, pecypco- Ta eHeprozoepiraroyi TEXHOJIOTII.

®KO06. 31aTHICT KOHTPOIIOBATH W OL[IHIOBATH €(PEKTUBHICTH IPUPOAOOXOPOHHHUX
3aXO0/I1B Ta 3aCTOCOBYBaHUX TEXHOJIOT1i

3. IlepenymoBH /i1 BUBYEHHS AUCIUILIIHA

[lepenymoBamMu 11  BUBYCHHS JUCHUIUIIHM €. HABYAJIbHI JIUCIUILTIHH
"MojentoBaHHS CHCTEM Ta 3aco0iB 3axWCTy AOBKULIAW ,"MeEToau IOCTiKEHHS
MIPUPOJOOXOPOHHUX CUCTEM'". 3HaHHS Ta HaBUYKH 3 «IIpUPOTOOXOPOHHHUX CHCTEM Ta
amapariBy» JOMOMOXYTh Y BUKOHAHHI KBalli(pikamiifHUX (MaricTepchbKux) pooiT, a TaK0XK
JUTSI HACTYITHOT IIPAKTUYHOI poOOTH Ha MiANPUEMCTBAX.

4. QuikyBaHi pe3yJibTaATH HABYAHHSA

BuBueHHss HaBuanbHOI AWCIHUILTIHK Tiependadae ¢GOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TAKUX PE3yJIbTaTIB HABUYAHHS:

ITPO8. IIpoekTyBaTH CUCTEMHU KOMIUIEKCHOTO YIPaBJIiHHSA BIIXOJIaMH Ta €KOJIOTO-
€KOHOMIYHUMH acleKTaMH iX yTWii3alii, OCHOBaMH NPOEKTYyBaHHsS MOJITOHIB s
PO3MIIIICHHS BIIXO/I1B, OI[IHIOBATH 1X BIUIMB Ha JOBKULIA Ta JIIOIUHY.

ITP10. OmiHroBaTH  BIUIMB  IPOMHUCIOBHUX  O0’€KTIB HA  HABKOJIMIIIHE
CepeOBUIIE,HACTIIKA 1HXKEHEPHOI JIsJIbBHOCTI Ha JOBKUUIA 1 TOB’S3aHy 3 UM
BIIMOBIAQIBHICTG 3a TPUUHATI PINIEHHS, IUIaHYBAaTU 1 TMPOBOJUTH TPHUKIIAIHI
TOCIIKEHHS 3 TPO0JIeM BIUIMBY MPOMHUCIOBUX 00’ €KTIB HA HABKOJUIITHE CEPEIOBHIIIC.
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[1P11. OpranizoByBaTd yTHII3aIlll0 1 3HE3apakyBaHHS MPOMHUCIOBHUX 1
HeOe3MeYHUX BIIXOJIIB, OI[IHIOBATH BIUIMB IPOMHUCIOBUX 1 HEOE3MEUHUX BIIXOIIB Ha
TOBKLIJIS.

[1P12. BrpoBamkxyBaTH i BUKOPUCTOBYBATH BiTHOBIIIOBAJIBbHI JDKEpeNia €HEeprii Ta
pecypco- Ta eHepro30epirarodi TEXHOJOT1 y BUpOOHUYIHN Ta colliaabHIi cdepax.

[1P14. [TpoekTyBaTH CUCTEMH 1 TEXHOJIOTIi 3aXMUCTy HAaBKOJHUIIHBOTO CEPEOBHIIIA.

5. Ilporpama HaBYAJBHOI AUCIHUILTIHA

Monayas 1.
3micToBuii moayab 1. TeopernuHi OCHOBH pPO3POOKHM NPHPOAOOXOPOHHMX
CHCTEM.

Tema 1. OcHOBHI eTanu Ta oprasizairis polecy IPOEKTYBAHHS
MPUPOIOOXOPOHHHUX CHCTEM.
[1] — cTop. 24-64, [311] — cTop. 10-46, [8] — cTop.30-61.
Tema 2. OCHOBH pO3paxyHKIB IPUPOJOOXOPOHHUX CUCTEM.
[311] — ctop7-48,[7] — cTop. 543-609, [8] — cTop.73-96.
3micToBuiit Moay.b 2. IIpuHIUNU po3podKu MPUPOTOOXOPOHHUX CHCTEM.
Tema 3. OCHOBHI MPUHIIUIIUA PO3POOKH CUCTEM OYHIIICHHS MOBITPS Ta CTIYHUX BOJ]
[1] — crop. 133-182, [2] — crop. 178-238, [312] — cTOp.298-372, [5] — cTop.
79-117
Tema 4. OCHOBHI NPUHLHUIK PO3POOKHA CUCTEM YTHIII3AIll Ta peKylepalii TBepAnX
BIJIXO/IB.
[312] — cT0p.393-467 ,[4] — cTop.153-232, [6] — cTOp. 159-227
3micToBuit moayab 3. OCHOBH poO3po0KHM 00JIaJHAHHSA TPUPOIOOXOPOHHHUX
CHCTEM.
Tema 5. Po3poOka ocHOBHOTO 00J1aTHAHHS IIPUPOIOOXOPOHHUX CHUCTEM.
[2] — cTop. 53-177,[4] — cTop.36-88, ,[7] — cTop. 40-194
Tema 6. Po3poOka JOMOMIKHOTO 00J1aJHAHHS TPUPOJOOXOPOHHUX CUCTEM.
[311] — cTop. 228-257; [5] — cTop. 219-141; [6] — cTop. 8-69



TeMaTHYHNH IVIAH HABYAJBbHOI JUCIHUILTIHA

HazBu 3MicTOBUX MOJYJIIB 1 TEM

Kinexicte rogua

JeHHa Gopma

3a04Ha popma

y TOMY YHCJTi Vepo- y TOMY 9HCJI
yCroro a1 7a0 | mpakr cp. |ro 7a0 | IpakT c.p.
1 2 3 4 5 6 7 9 10 11
Moayas 1

3microBuit MoayJib 1. TeopeTu4Hi 0CHOBH PO3pOOKH NMPUPOAOOXOPOHHHUX CHCTEM.

) . 11 2 - 2 7 - - - -
Tema 1. OcHOBHI eTanmu Ta Oprasizailis IpoLecy
MIPOEKTYBAHHS IPUPOIOOXOPOHHUX CHCTEM.
Tema 2. OcHoBH PO3paxyHKIB 19 8 - 4 7 - - - -
MIPUPOOOXOPOHHHUX CUCTEM
Pa3zom 3a 3micToBUM MoayJiem 1 30 10 - 6 14 - - - -

3microBuii MoayJib 2. [IpyHUMIIM PO3POOKM IPUPOIOOXOPOHHHMX CHCTEM.

Tewma 3. OCHOBHI NPHHIMIKA PO3POOKH CHCTEM 16 6 - 3 7 - - - -
OYMILIEHHS MTOBITPS Ta CTIYHUX BOJ
Tema 4. OcCHOBHI NPUHLMIHN PO3POOKH CHUCTEM 14 4 - 2 8 - - - -
yTHJII3allii Ta peKymneparii TBepIuX BIIXOJIIB.

Pa3om 3a 3micToBUM Moy 1eM 2 30 10 - 5 15 - - - -




3micToBuiit MoayJib 3. OCHOBHM PO3pPOOKHU 00JIaJHAHHA IPHUPOAOOXOPOHHHUX CHCTEM.

Tema 5. Po3poOka  OCHOBHOTO  OOJaIHAHHS 17 6 - 2 9 - -
PUPOIOOXOPOHHHUX CHCTEM.

Tema 6. Po3poOka nomomikHOTO  OOJIaTHAHHS 13 4 - 2 7 - -
PUPOTOOXOPOHHHUX CHCTEM.

Pa3om 3a 3micToBUM Moay/1eM 3 30 10 - 4 16 - - -

Pa3om 3a moay.iem 1 90 30 - 15 45 - - -
Monyas 2

IH/I3 90 - ; ; 90 - - _

Beboro rogun 180 | 30 - 15 135 - - -




Temu NMPAKTUYHHUX 3AHATH

Ne KinbkicTh rogux
3/m Ha3zpa Temu Jlenna 3ao4Ha
dbopma dbopma
1 | Po3paxyHOK CHCTEMH CYXOT0 MIJIOBJIOBIIOBAHHSI. 2 -
2 | BuznaueHHs onopy MceB0 3p1IHKEHOT0 Mapy 2 -
3 | Po3paxyHOK yCTaHOBKH 10HOOOMIHHOTO OYMIIICHHS 2 -
BOJIH.
4 | Po3paxyHOK eleKTpoDiIbTPY . 3 -
5| Po3paxyHok mapameTpiB  KyJlIbOBUX  OapabaHHUX 2 -
MJIMHIB.
6 | Po3paxyHOoK aepoTeHKa-3MilTyBa4a 3 pereHepPaTopPOM. 2 -
7 | BusHaueHHs XapaKTEPUCTHUK BIJILIEHTPOBOTO 2 -
BEHTUJISITOPA
Pazom 15 -
3aBaaHHA ISl CAMOCTIiHOI po0oTH
KinpkicTs ronuu
Ne 3/m HazBa temu Jlenna 3aouyHa
dbopma dbopma
1 [TinroroBka [0 JEKIIHHUX 3aHITh 15 -
2 [TigroroBKa 10 MPAKTUYHHUX POOIT 15 -
3 [TinroroBka KII 90 -
4 [TinroToBKa /10 eK3aMeHy 15 -
Bceroro 135 -

HaBuansHuM m1aHOM TpU BUBUEHHI AUCIUILTIHU “TIprpoa00XopoHHI CUCTEMU

Ta amapatu’ nependayeHo BUKOHaHHA KypcoBoro npoekty (KII) cryaentamu neHHoi

1 3a09HO1 (popMU HABUAHHSI.

MeToro KypCcOBOTO MPOEKTY € 3aKpIIJICHHS TEOPETUYHUX 3HAaHb 3 KypCy

“ITpupoI0OOXOPOHHI CUCTEMHU Ta amapaTy’ Ta MiATOTOBKY CTYJEHTa JO CaMOCTIMHOI

TISTBHOCTI 3 BUOOpY palliOHATBPHUX CXEM Ta OOJIaHaHHA MPUPOJOOXOPOHHUX

CHUCTEM Ta PO3POOKH KOHCTPYKIIIH MPUPOJOOXOPOHHUX arapaTiB, a TaKOXK HAOYTTS

HAaBUYOK 3  MarTeplajJbHUX, TEXHOJIOTIYHMX Ta KOHCTPYKTHUBHUX PO3pPaXyHKIB

IPUPOIOOXOPOHHUX CHCTEM Ta IXHIX €IEMEHTIB.




KypcoBa po6ota 3 aucturiinu “IIpupogooXopoHHI CHUCTEMHU Ta amapartu’
CKJIa/Ia€ThCSl 3 TMOSICHIOBAJIBHOI 3aMUCKU, MONATKIB (3a moTpebu) Ta rpadidHoi
YaCTUHHU.

MeToauuHi BKa3iBKM, a TakKOX JOBIAKOBa iH(pOpMaIlis, M0 MICTUTBCA Yy
JITepaTypHUX JpKepenax, HaBeleHuxX y po3aum 10, mamoTh TeopeTuuHy Oaszy ass
O3HAHOMJICHHSI CTYJICHTIB 3 MPUHIIAIIAMU MPOCKTYBAHHS CUCTEM.

Tematuka KypcoBHX MpOEKTIB Bu3HayaeTbcsa kepiBHHKOM KII BiamoimHO 10
3MicTy auctuiuiiHd. CTy/IeHT TaKOX Mae€ MpaBoO CAMOCTINHO 3alpOINIOHYBATU TEMY 3
OOTpYHTYBaHHSIM TE€MAaTUKW (HANpHUKIAJ, 3TJIHO HAyKOBUX JociimkeHb). [lepemik
TeM KypcoBoi poboTu HaBeneHo y Jlogatky 1.

Pe3ynbratu KypcoBOro mpoekTy O(QOpMIIOIOTBCA Y BUIJISAIl MOSICHIOBAJIBHOI
3aMUCKH Ta TpadiyHOl YaCTUHU, IO CKIATAEThCS 3 JIBOX apkyuiiB ¢opmaty Al abo
npesenTanii Microsoft Powerpoint. YV rpadiuniii yYacTHHI HaBOIATHCS CXeMa
IPUPOJIOOXOPOHHOI ~ CHUCTEMM,  KPECJIEHHS  INPHUPOJOOXOPOHHHMX  amaparis,
300paKE€HHSI 3arajlbHOr0 CTAHOBHUIIA O0’€KTa E€KOJOTIYHOTO 3aXHUCTy pe3yJbTaTu
PO3paxyHKIB OILIIHKU €KOJIOTTYHOI €PEKTUBHOCTI CUCTEM 1 amapariB TOIIO

KII BUKOHY€TBCS CTYyI€HTOM CaMOCTIMHO 3a KOHCYJIbTaTUBHOIO JTOIIOMOTOIO
Bukianaya. CTyleHT Hece OCOOMCTY BIJMOBIJAIBHICTh 3a MPUUHATI B POOOTI
pillieHHs 1 MPaBWIbHICTh BUKOHaHHS TpadiuHoi Ta TekcToBoi yactuH KII. 3axuct

KIInmpuiimae Bukitagay.

6. Meroaum HaBYaHHsS, 3ac00M NiATHOCTHMKM pe3yJbTATiB HABYAHHSA Ta
MEeTO/IH iX 1eMOHCTPYBaHHS

HaGyrrss 3mo0yBayamul  BIAMOBIIHUX KOMIETCHIIH 4Yepe3 3aCBOEHHS
IPOrpaMHOTO MaTepialy Ta akTHUBI3aIlil0 HABYAJILHOTO MPOIIECy, a caMe:
JUIA BC1X BUIB 3aHATH:
- po0oTa 3 JITEpaTyporo - OMpAIIOBAaHHS PI3HUX BUJIIB JDKEPEN, CHOpsIMOBaHE Ha
(dhopMyBaHHS HOBUX 3HaHb, X 3aKPIIJICHHs, BUPOOJICHHS] BMIHb 1 HABUYOK;
- TOSICHEHHS - CJIOBECHE PO3KPUTTS MNPUYMHHO-HACIIIKOBUX 3B'S3KIB 1

3aKOHOMIPHOCTEH Yy PO3BUTKY MPUPOIHU, JIOJACHKOTO CYCHUIBCTBA 1 JIOJCHKOTO
11



MUCTIEHHS;

- TUCKYCis - OOMIiH MOTJISIIaMHF IIIOA0 KOHKPETHOI MPoOJIeMH 3 METOI0 HA0YTTS HOBHX
3HaHb, 3MIITHEHHSI BJAaCHO1 JYMKHU, GOPMyBaHHS BMiHHS ii 00CTOIOBATH;

- JIEMOHCTPYBaHHS - HAOYHO-YYTTEBE O3HAHOMIICHHS 3100yBadiB 3 SBHUIIAMH,
mporecamu, 00'€KTaMu B iX IPUPOTHOMY BUTIISIL; JIJIS JICKITIHHUX 3aHSATh:

- JIEKI[iSl - YCHUM BHUKJIa/ HAaBYAJIBHOTO MaTepialy, sSIKUi XapaKTepU3y€EThCS BEJIUKUM
00CSITOM, CKIIQJHICTIO JIOTIYHUX MOOYJ0B, CKOHIICHTPOBAHICTIO PO3YMOBHX 00pa3iB,
JIOBEJICHb 1 y3arajibHEHb;

- Oecia - NUTaNbHO-BIANOBIIHUNA METOJI, 3aBAAHHS SIKOTO - CIIOHYKaTu 3700yBadyiB
JI0 aKTyati3aiii BIIOMUX 1 3aCBOEHHSI HOBUX 3HAHb HUITXOM CAMOCTIHHUX PO3AYMIB,
BHUCHOBKIB 1 y3arajJibHEHb;

- UTIOCTPYBAHHS - [I0Ka3 Ta COPUUHSATTS NPEIMETIB, MPOIIECIB 1 ABUII 32 JOIIOMOT OO
1J1aKariB, , hoTorpadii, cxem;

JI71st IpakKTUYHUX, JIAOOPATOPHUX T4 CEMIHAPCHKUX 3aHSTh:

- MpaKTU4YHA poOOTa - METOJ MOTIHOJEHHS 1 3aKPIIJICHHS! TEOPETUYHUX 3HAaHb Ta

MepeBIpKU HAYKOBUX BUCHOBKIB;
- METOJY KOHTPOJIIO 1 CAMOKOHTPOJIIO:
- KOHTPOJIbHI pOOOTH, MHUCHMOBI 3aTIKH;

- KOHTPOJIbHI T€CTOBI poOOTH (TIepeiK 3amuTaHb 1 MOKJIMBI BapiaHTU BIIMOBIIEH).
3acobamMu OIIHIOBAaHHS Ta METOJAaMHU JE€MOHCTPYBAHHS pe3yJbTaTiB HaBYaHHS

3100yBayiB €:

. PO3paxyHKOBI (MPaKTUYHI) poOOTH;
. MOJAYJIbHI KOHTPOJBHI POOOTH;

. KypcoBa po0oTa;

. 1CIIUAT

7. ®opMH NOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyieHTa OLIHIOI0THCS 3a 100-0ampHOI0 CHCTEMOIO Y HIBEPCUTETY.
[TincymkoBa OIlIHKa HABYAJIBHOTO KYpCy BKJIIOYA€ B ceO€ OI[IHKU 3 MOTOYHOTO
KOHTPOJIIO 1 OIIHKM 3aKJIIOYHOTO ICOUTY (3a #oro HasBHOCTI). Y KOXHOIO
KOMIIOHEHTa CBOSl YacTKa B 3arajibHid CHUCTEeM1 OIIHOK. Y MPOMDKHHMX OIlIHKax
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CTyIeHT Moke HaOpatu Bix 60 6aniB mo 100 GaniB ( ypasi BiICYTHOCTI 3aKIFOUHOTO
iciuty). i KOMIIOHEHTOM MNPOMDKHHMX OIIHOK PO3YyMIIOThCA IOTOYHI OI[IHKH
MPOTATOM CEMECTPY (aKTUBHICTh, YIaCTh B AUCKYCISX; BUKOHAHHS 3aBJaHb Ta 1HIIIE).
[ToTouHUI KOHTPOJH MPOBOAUTHCS HA KOKHOMY NMPAKTUYHOMY 3aHSTTI Ta 3a
pe3yinpTaTaMl BUKOHAHHS 3aBJaHb caMOCTiiiHOI poOotu. Bin mnepenbauae
OIIHIOBAHHS TEOPETUYHOI MIATOTOBKHU 3/100yBayiB BUIIOI OCBITH 13 3a3HAY€HOI TEMHU
(y ToMy 4HCI CaMOCTIHHO OIpaIlbOBAaHOTO MaTepiaiy) miag Yac poOOTH Ha
MPAKTUYHUX 3aHATTAX Ta HAOYTHX MPAKTUYHUX HABUYOK I1i]] YaC BUKOHAHHSI 3aB/IaHb
MPaKTUYHHUX POOIT.
3apaxyBaHHS KPEAUTIB HABYATHLHOTO KyPCY MOMIIMBO TiTBKU TICHSI JOCSITHEHHS
pe3ynbTariB, 3amnanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,

nepen6aquHx YUHHHUM 3aKOHOJAaBCTBOM.

DopMHU KOHTPOJIIO Pe3yJabTATIB HABYAJIBHOI AiSNIBHOCTI CTYAEHTIB Ta iX

OL[IHIOBAHHSA

IpakTn4Hi podoTn

KinnkicTs 0aJ1iB

JlenHa 3ao4yHa Kpurepii oniHioBaHHs
dbopma dbopma

Pob6oTa BuKOHaHa y BCTaHOBJIEHUI TepMiH. BukoHnana
CaMOCTIHO, YiTKO C()OPMYIIHOBAHI 11T TA 3aBJIaHHS.

3 - CtyaeHT caMOCTIHHO BU3HAYA€E THUM 3a7a4l 1 parlioHAIBHO
po3B’sA3ye Ti. 3BIT BIAMOBIIa€ BCTAHOBICHUM BUMOTaM,
MICTUTh apTYMEHTOBaH1 BUCHOBKH.

Pobora  BHKOHaHa  caMOCTIHHO 3  TOPYIIEHHSAM
BCTAHOBJIICHUX TepMiHIB. CTYJEHT BUKOHYE MPAKTHUHY

2 ) poOOTYy 3TIIHO 3 IHCTPYKIli€I0, 1HOMI IMICIS KOHCYIbTAIi
BUKJIaJa4a. 3BIT BIANOBIIa€ BCTAHOBJICHUM BUMOTaM.
PobGoTa BuKOHAHA 3 OPYIICHHSM BCTAHOBJICHUX TEPMiHIB.
1 CTyneHT BUKOHYE MPaKTUYHY POOOTY MiA KEpPiBHUITBOM
) Bukiamada. CkIageHuid 3BIT MICTUTh HETOYHOCTI Yy
BHCHOBKaX Ta IOMUJIKH.
0 0 Pobota He BUKOHYBanacs

Makcumanvrua oyinka cmyoeHma 3a 0aHuli KOMNOHeHm npoepamu. O0si OeHHOI hopmu —
22 oanie ( 6 pobim no 3 6amu. 1 poboma - 4 6amu ), ora 3aounoi gopmu — 22

oanie (Apobim no 4 6anis, 2 pobomu — no 3 6anu ).
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IToTouyHuit MOAYJIbHUN KOHTPOJIb

Bxitouae HamucaHHsS KOMIUIEKCHOT KOHTpoibHOT podotn (MKP) 3a kokHUM

3MICTOBUM MOJyJieM, sika omiHioerbes y 18 Oamis: MKP1, MKP2 i MKP 3 rta

CKIaga€TbCA 3 TaAKHUX KOMITOHEHTIB:

Ha3Ba koMInOHEHTY baan Kpurepii oninroBanns
MKP 1, MKP 2, MKP 3
3ana4i npocri (1 ox) 1x2=2 3anaya Ha 1 abo 2 nii

3ajada cepeHbOi

3amaua Ha 3 1 Ourpme i, A
PO3B’sI3aHHS SIKO1 HEOOX1JTHO CaMOCTIMHO

nutanus (1 ox)

cxonagmocri (1 ox) 1x4=4 nini6pa¢1z1 I[eKiJ.'.IBKa. bopmyn, a TaKOK
MoaudikyBaTH iX I yMOBH 3ajadi Ta

IIPOBECTH PO3PAXYHOK
KoHTposbHe BipHa.BiI[HOBiIIB, sKa H§peﬂ6at{a€ 3HAHHA
Marepiaily, IOCIIOBHICTb BHUKIIQJICHHS,
TeOpeTHiHe 1x10=10 HaBEJCHHS  TPHUKIAMIB, IPUBEICHHS

pPO3paxyHKiB (3a HEOOX1THICTIO)
apryMEHTOBAHICTh BUCHOBKY.

3anaui npocri

banu Kpurepii oniHloBaHHA
CrtyneHT po3B’si3aB 3a/1auy, IPaBUILHO 3allMCaB YMOBH Ta Mi1i0paB
2 dbopmyny sl po3paxyHKy, MPOBIB PO3PaxXyHKH 3a HEIO, HAIUCaB
apryMeHTOBaHY BiAMNOBI/b.
CtyzneHT po3B’si3aB 3a7a4y, IPaBUIHHO 3alIMCaB YMOBH Ta MiaiOpaB
1 dbopmyy nmisi po3paxyHKy, 1 MPOBIB PO3PAaxXyHKH 3a HEIO, MPOTE
JOMYIIEHI OKpeMi HE3HAYH1 TOMIJIKH Y PO3B’sI3aHHI.
0 PoGoTa He BUKOHYyBanacs
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3ajaui cepeHBOI CKJIATHOCTI

banu Kpwurepii oninioBaHHS
CrtyneHT po3B’s3aB 3a7aqy, MPAaBHJILHO 3allMCaB YMOBH Ta MiAiOpaB
4 dbopmynHn I po3paxyHKY, MPOBIB PO3PAXyHKU 32 HUMU, HAIHMCAB
apI‘yMeHTOBaHy BIJIMOBIIb.
CryzneHT po3B’si3aB 3a7a4y, IPaBUIHHO 3allMCaB YMOBH Ta MigiOpaB
3 dbopmynn 11 po3paxyHKy, 1 TIPOBIB pOSpElXYHKI/I 3a HUMH, TIPOTE
JOMYIIEH] OKpeM1 HE3HAaYH1 TOMIWIKHU Y PO3B’sI3aHHI.
CTyneHT 4acTKOBO pO3B’s3aB 3a/1ayy, MPaBUJIbHO 3allcaB YMOBH
2 Ta TMigIOpaB dYacTKOBO (GOpMyNH i pPO3paxyHKy, 1 TIPOBIB
pPO3paxXyHKHU 32 HUMH, ajie HE CIIPOMITCsl TPOBECTH MOANbIIII JIii.
1 CtyzneHT He po3B’s3aB 3a/1auy, ajie IPaBUIbHO 3aiCcaB YMOBH.
0 Po6oTa He BUKOHyBasacs
KonTposbHe Teopernure nuranus (1 muranns - 10 6amiB)
KinbkicTb
Kpwurepii oniHroBaHHs
OaJiiB
BipHa BiamoBigp, sika mnependavyae 3HAHHS Marepiainy, MOCIITOBHICTh
10 BUKJIAQJICHHS, HaBEJCHHS TMPUKIAMIB, NPUBEIACHHS pO3paxyHKIB (3a
HEOOX1THICTIO) apTyMEHTOBAHICTh BUCHOBKY.
8 BipHa BiAMOBI/b, aJl€ € HEMOCIII0BHICTh Y BUKJIAJICHHI.
Bipna BignmoBib, aje € HEMNOCTIJOBHICTh BHUKJIAJEHHS, BIJCYTHI
6
MPUKJIAJHN Ta apTyMEHTAallisl BUCHOBKY.
HesipHa BiANOBi b, MPOTE NPOCTEKYETHCS 3HAHHS MaTepiany, BOJIOIIHHS
4
OCHOBHMMH TEPMIHAMH.
2 HesipHa BiamoBiab.
0 BiacyTHicTh BiAMoBiAil.
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DopMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

Jlenna ¢opma | 3aouna dopma

2-ii ceMecTp

BukoHaHHS IpakTUYHUX POOIT

6x3 Oamu+ 1x4 Ganu=

22 6anu
[ToTouHMI MOAYIBHUN KOHTPOJIb 3x16 Gamu = 48 ]
v P OamniB
Bcenoro 70 -
Icnar

[IpoBoauThCS Y MUCbMOBOMY BHUIJISIAL, OLIIHIOETHCSA B 30 OaiB, 1 CKIIaJa€eThCS 3

TaKUX KOMITOHEHTIB:

ckimagHocTi (1om)

Ha3Ba koMnoHeHTy baau Kpurepii ouinroBaHHs
3 npexacrtaBieHux 4 BapiaHTIB, MOTPIOHO
Tectu (10 ox) 10x1=10 TbeA ApIaHTIB, TOTP
niAi0paTH NpaBUIIbHY BiMOBIAb
3amava Ha 1-3 gii, ;s po3B’s3aHHA SIKO1
3anmaya npocra (1 AT AL, JUI P
on) 1x2=2 HEOOX1JTHO CAaMOCTIMHO MiAi0patu Gpopmyiry
Ta IIPOBECTH PO3PAXYHOK
3amaua Ha 3 1 OuIbIe 1ii, U1t PO3B’A3aHHS
: . AKO1 HEOOXIIHO CaMOCTIMHO TiaiOpatu
3agayl cepeIHbOl : ;
) 2x4=8 Jekiibka (Gopmys, a Takoxx MoaudikyBaTu
CKJIaJIHOCTI1 (2 oJ1) g i :
IX T yMOBM 3adadl Ta TMPOBECTH
pPO3paxyHOK
3amaua Ha 3 1 Oumplie fii, Ska HE Mae
BU3HAYEHOrO0 CMOCOO0y pO3B'sI3yBaHHA 1
nependayae  BUKOHAHHS — MOMNEPEIHBOTO
3anava niaBUIIEHOT 1x10=10 aHaii3y 4YMCIOBUX JaHUX YU YMOB,

MOJICIIOBaHHS, BCTAHOBJIEHHS  JIOTIKU
3B'SI3KIB MK JaHUMU Ta INIyKaHUMH
BEJINYHMHAMH, SIK1 HE [I0IAI0THCS
0e3mocepeIHbO.

16



BukoHaHHsI KypcoBOi po6oTH

IHapamerpu
OLLiIHIOBAHHS

KinbkicTs
oaJiB

KpuTtepii oniHroBaHHs1 32 02J1bHOI0 HIKAJIOKO

1

2

3

IosicHIOBaJILHA
3aIUCKA

40

3MicTb  poOOTHM  BIAMOBIZaE  OOpaHi  Temi,
HasBHICTh YITKO CQOpMYJIbOBaHOI TPoOJIEeMH;
aZeKBaTHICTh (OPMYJTIOBaHHS 00’€KTa, MpeaMera,
METH Ta 3aj7a4 JTOCTI/DKCHHS; BU3HAYCHHSI CTYTICHIO
PO3p0o0IEHOCTI IPOOIEMH AOCTIHKEHHS; HasIBHICTD
MOCWJIaHh HA  BHUKOPHCTAaHY JITEepaTypy Ta
BIJIMOBIJHICTE O(QOpPMIIEHHST POOOTH CTaHIAPTY;
aJ€KBATHICTb ~ OOpaHUX  METOAIB  MPEAMETY
JTOCJIDKCHHSI, TPAaMOTHE BUKOPHUCTAHHS METO/IIB
(mpornienypa, 00poOKa, IHTepIpeTallisi pe3yabTaTiB);
BUKOPUCTAHHS METOJ[IB MATEMaTUYHOI CTATUCTUKH;
BIANOBIJHICT, BHCHOBKIB METlI Ta 3aBIaHHAM
JIOCITIIKEHHS. Po6ota BUKOHYBaJach
CHUCTEMaTUYHO Ta BYACHO TMOJlaHA Ha TEPEBIPKY
HAyKOBOMY KEPIBHHMKY Yy BIJIOBITHOCTI 13 TJIaHOM
BUKOHAHHSI KypCOBOi POOOTH.

35

3MmicTb  poOOTHM  BiAMOBIZa€  OOpaHiil  Temi,
HasBHICTb YITKO C(OPMYJIbOBAHOI MpoOJIEeMH;
aJIeKBaTHICTh (DOPMYJIIOBaHHSI 00’€KTa, MpEIMETa,
METH Ta 3a1a4 JOCHTIKEHHS, BU3HAUYCHHS CTYIICHIO
po3po0IIeHOCTI TTPOOIEeMH JOCIIIIKSHHS; HasIBHICTh
NOCWJIaHb ~HAa  BHKOPUCTAaHy JITepaTypy Ta
BIJIMOBIIHICTE OGOpPMIIEHHSI POOOTH CTaHIAPTY;
aJICKBaTHICTh ~ OOpaHUX  METOAIB  TMPEIMETy
JOCIIJIKEHHSI, TPAaMOTHE BUKOPUCTAHHS METOIB
(mporienypa, 00poOKa, IHTepIpeTaIlisi pe3yabTaTiB);
BUKOPUCTAHHS METOJ[IB MATEMAaTHUYHOI CTaTUCTUKH;
BIIMMOBIHICT, BHUCHOBKIB METI Ta 3aBIaHHIM
JIOCITIKEHHS. Pobota BUKOHYBaJach HE
CHUCTEMAaTHUYHO Ta MMOJjaHa Ha MEePEBIPKY HAYKOBOMY
KepIBHUKY 3 TIOPYIIEHHSAM TUUIaHYy BHUKOHAHHS
KypcoBOi poOOTH

30

3MicTh poOOTH BiANOBiAaE 0OpaHiii TeMi; aje Mae
MOBEPXHEBHM  aHaii3, MaTepiall  BUKIAJEHO
HEMOCJIIOBHO Ta  HeoOrpyHtoBaHo. PoGota
BUKOHYBaJIaCh HE CHCTEMAaTHUYHO Ta IMOJaHa Ha
MEepeBipKy HAYKOBOMY KEPIBHHKY 3 MOPYIICHHAM
MJIaHy BUKOHAHHS KypCOBOi po0oTH
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3

20

PoGora, odopmiena 3a  BuUMOramu,  SKi
Ipe’ sIBISIFOTBCS. IO KypCOBUX poOIT, ane Mae
HEJOCTAaTHhO  KPUTHUYHUHM  aHami3,  Marepial
BUKJIAJICHO HEIMOCTIIOBHO Ta HEOOIPYHTOBAHO.
OcHOBHI Te3u POOOTH PO3KPUTI, alie HEAOCTATHHO
23 oOrpyHTOBaHi, HEUYITKO  C(OPMYIHLOBAHO
BHUCHOBKH, MPOMO3HIIIi 1 pEeKOMEH Ialli.

15

CryneHt BIITBOPIOE 3HAYHY JaCTHHY
TEOPETUYHOTO MaTepially, BHSBJISE 3HAHHSA 1
PO3YyMiHHS OCHOBHHMX TIOJIO)KEHb 1 JIHMIIE 32
JIOTIOMOTOI0 ~ BHIKJIaJlada  MOXXE€  BHIIPABIATH
MOMWIKH, Cepe]l IKUX € 3HaYyHa KUTbKICTh CYTTEBUX

Po6oTa He HOCUTBH JTOCIITHULIBKOTO XapakTepy, He
Ma€e aHamizy 1 He BIANOBiJIa€ BHUMOTraM, SKi
Npea’ IBIAIOTECS A0 KypCOBUX poOIT. Y poboTi
HEMa€ BUCHOBKIB a00 BOHHM HOCSTh AEKJIapaTUBHUI
XapaKTep

LnrocTpatuBHa
YacTHHA

20

Mpe3eHTallls TapHO OpraHi3oBaHa, JIONOBIJb
CYHPOBOJIKYETHCA UIIOCTPATUBHUMHU MaTtepiallaMH,
MaTtepialiy UTFocTpallii miAroToBJICH] BIAMOBIIHO 0
BHMOT 1110 BUCYBAIOThHCS.

15

IpEe3CHTAIlll TrapHO  OpraHi3oBaHa, JIONOBIJb
CYNPOBOKYETHCS 1TIOCTPATUBHUMH MaTepiajamu,
Ha 5Kl HE 3aBXJIU JaHO MOCHJIAHHS Y JOMOBIII a00
UTIOCTpaTUBHI MaTepianu odopmIieH1 3
HE3HAYHUMH 3ayBOKCHHIMU;

10

UTIOCTpaTUBHI ~ MaTepiaJii  HU3bKOI  SIKOCTI, B
oprasi3arii npe3eHTarli CIIOCTEPITa€ThCs
HEBIEBHEHICTh

UTIOCTpaTUBHI ~ MaTepiayii  HU3BKOI  SKOCTI, B
JIOTIOB1/II  HEMa€ TMOCWJIaHb Ha UTIOCTPATHBHI
MaTepiaim.

3axucTt podoTu

40

JIOTIOBIb JIOT1YHO MOOYJOBaHa, CTYIEHT YITKO Ta
CTHCJIIO BHUKJIAJIa€ OCHOBHI pe3yabTaTu
JTOCJIDKCHHS, MOKa3ye TIu0OKI 3HaHHS 3 MUTaHb
TEMH, OINEpye JTaHUMH JIOCTIHPKEHHS, BHOCUTH
OpOMO3ullli IO TeMl JOCHIKEHHS, T Yac
JOTIOBIZII BMUJIO BUKOPUCTOBYE  IPE3CHTAIlIIO,
BIIEBHEHO 1 MOKJIQJHO BIAIOBIZA€ Ha ITOCTaBJIEHI
3alMTaHHS
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3

35

CTYJICHT CIIPOMOKHHMM YiTKO Ta CTHUCJIO BUKJIACTH
OCHOBHI  pe3yJbTaTH  JOCHIDKCHHS,  Ja€
NpaBWJIbHI BIAMOBIAI HAa BCl 3alMTaHHS, aje He
3aBKAM YINCBHEHWHA B apryMeHTarlii, 4d He
3aBIM KOPEKTHO ii (hOpMYITIOE.

30

CTYJCHT CIIPOMOKHHUM YITKO Ta CTUCIIO BUKIIACTH
OCHOBHI pe3yNlbTaTU JOCHIIKEHHS, HaJIEeKHO
OOIPYHTOBYE IOJIOKEHHSI POOOTH, ajie JOoIycKae
HETOYHOCTI y BIIMOBIJSX HA 3allUTaHHS

25

CTYJICHT CIIPOMOKHHMI YiTKO Ta CTHUCJIO BUKJIACTH
OCHOBHI pe3yJIbTaTH JOCIIKECHHS ajie JOIyCKae
CYTTEBI HETOUHOCTI Yy BIJNOBIJISAX HA 3alMTaHHS,
HE 3aBXKIU HAJICKHO OOIPYHTOBYE ITOJIOKCHHS
poOOTH.

20

CTYyICHT HEBIOPSIIKOBAHO BUKJIAJla€ OCHOBHI
pe3yJbTaTh JOCIHIKEHHS, HaMaraeTbCs HaTH
BIJIMOBIAb Ha IOCTaBJICHI 3allUTaHHS 1 POOUTH
cripoOU apryMEeHTYBaTH MOJ0KEHHS poO0TH

15

CTYJICHT HEBIOPSJIKOBAHO BHKJIAJa€ OCHOBHI
pe3ynbTaT  JOCHDKEHHS  pOOUTH  CIpoOu
apryMEHTyBaTH TOJIOXKEHHS poOOTH, Hajaae
HEMOBHI, MOBEPXOBi, HEOOTPYHTOBAHI BiJMOBIII
Ha TIOCTABJICHI MUTAHHS

10

CTYJIEHT JIEMOHCTPY€E 3aJI0OBLIbHI 3HAHHS 3 TEMU
JOCJIIKCHHS, ajJieé HE MOKE BIEBHEHO W YITKO
BIAMIOBICTA Ha JOJATKOBI 3alUTaHHS YJICHIB
KOMICIi, Ta HaJEXHO OOIPYHTYBATH MOJOXKEHHS
poboTH

CTYJICHT HEBIOPSIKOBAHO BWKJIAJa€ OCHOBHI
pe3yJabTaTH JOCIIIKEHHS, HE CIIPOMOYKHUM JTaTH
BIAMOBIAbL Ha 3alUTaHHS, BIJCTOIOBATH CBOIO
IIO3HUIIIFO
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8. Kpurepii ouiHoBaHHs pe3y/1bTaTiB HABYAHHS

JlenHe BiOIUICHHS 3a04He B1IIJIEHHS
EnemenT nporpamu Kimbkic K_im"
Bun pobotu . Bun poboru KICTb
Tb OaiB :
OaiiB
1 2 3 4 5 6
T1 [IpakTnuna 3 i i
poboTta Nel
3M 1
T2 [IpakTruna 5 i i
pobota No2,3
[IMK 1 3aBIaHHsA 16 - -
T3 [IpakTnuna 4 i i
poboTta Ned
3M 2
T4 [IpakTruna 3 i i
pobota No5
[IMK 2 3aBIaHHsA 16 - -
Ts [IpakTnuna 3 i i
poboTa Ne6
3M 3
T6 [IpakTruna 3 i i
pobota No7
[IMK 3 3aBaaHHA 16 - -
Mincymxoui Ex3amen 30 - -
KOHTPOJTb
Cyma 100 - -
3a BUKOHAHHS KypPCOBOi po0oTH
[TosicHroBanbHa 3anucka | LmrocTpatuBHA yacThHA | 3axuCT pOoOOTH Cyma
1o 40 1o 20 10 40 100

9. 3aco0M HABYAHHSHA

1. [HCTpYKTHBHI MaTepialiy 10 BUKOHAHHS MPAKTUYHUX POOIT.
2. MynpTUMeniiHa Tpoe€KUiHA amaparypa, HOYTOyK Ui Mpe3eHTamil (3

BUKOpHCTaHHM mporpamu Microsoft PowerPoint).
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3. bi6mioTeuni  ¢donanM (MAPYYHUKHM 1 HaBYalIbHI TOCIOHUKH, METOJMYHI
peKoMeHIaIlii, HayKoBa JIiTepaTypa TOIIO).
[Tpu BUKITaMaHHI AUCHIUIUTIHA BHKOPHUCTOBYIOTHCS HACTYITHI METOJM HAaBYaHHS:

po0OJIEeMHUH, TOSCHIOBAIbHO-1TFOCTPATUBHUIM.

10. PexomennoBani qxepesia ingopmauii

OcHoBHa JiTepaTypa

1.ITporecu 3aXuCTy HABKOJIMIITHLOTO cepeaoBuia / M.M.3arepkissHHNM,
O.M. 3anepknsunauii, T.b.CroneBuu. Oneca: denikc, 2017. — 454c.

2. TexHoorii 3aXMCTy HABKOJMIIHBOTO cepemoBuina 4.1. 3axuct armochepu /
[Terpyk B.I'. Ta in. - Xepcon, Onmai+, 2019- 432c.

3.Ilpouecn Ta amapatd TNPUPOAOOXOPOHHUX TexHojoridn : y 21/ JLJL.
[Tnsaayx,P.A., Bacekin, B.I1. Illanopes Ta iH. — Cymu : CyMCbKUN Aep>KaBHUI
yHiBepcuTteT , 2017c.

4 Panoenunk B.M., Tomens M.J. Tsepal Biaxomu: 30ip, mnepepoOKa,
cxinaayBanHs. — K.: Kongop, 2010 — 552c.

5. HaBuanmpHO-MeTomuuHuii  mociOHMK  "TexHoyorii  3axucTy  BOIHOTO
cepenoBuma” mia cremianbHocTte 101"Exonorisa”, 183 «TexHonorii 3axucty
HABKOJIMIITHBOTO ~ cepenoBuia» Bcix ¢opm HaByanHs / IlonraBa: HY
«ITonTaBcbka nonitexHika iMeHi FOpis Konapatioka», Mukonais: Haionansuuii
yHiBepcuTeT KopabneOyayBaHHs IMeH1 aaMipaia Makaposa. 2022. — 306 c.

6.[Terpyx B.I'., BacunbkiBebkuit  [.B., Imenko B.A., Iletpyk P.B. Ilerpyk
B.I'., BacunbkiBerkuit  [.B., [menko B.A., Iletpyk P.B. VYmnpaBminHga Ta
MOBO/DKeHHS 3 Biaxomamu. YactmHa 4. TexHonorii mnepepoOKd TBepAHMX
nooyToBux BiaxoiB. Hapuansuuii nocionuk .— Binauig: BHTY, 2013. -234 ¢

7 T'ipoms M.M., TipompA.M., T'iponmb A.M. TexHomorii BOJOBIJIBEICHHS
MPOMHUCIIOBUX TianpueMcTB. Hapuansuuii mocionuk. — Pisae, HYBI'TI, 2013.

8. Jlogeiikin B.C. Teopisa Texniunux cucrem / B.C. Jloselikin, }0.0. PomaceBuu.

— K.: 1T ,,KOMITIPUHT”, 2017. — 291 25 c.
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Homarok 1.
[Tepesnik TeM KypcOBUX POOIT

1.Po3poOka ycTaHOBKH JJIs 3a1100iraHHs 3a0pyIHEHHIO HABKOJIMIIIHHOTO
CEpEeIOBHUIIA 3BAPIOBATILHUM aepO30JIEM.

2. Po3po6ka ycTaHOBKH 1O OYMIIIEHHIO Ta30BUX BUKHUIIB TAHKEPIB.

3. Po3poOka cucreM 3aXUCTy HOBITPS JIISHKU JUCKOBUX (PLIBTPIB MITMHO3EMHOTO
3aBOJY.

4. Po3poOka yCTaHOBKU OYMILIEHHS CTIYHUX BOJI aBTOIIIIPUEMCTB.

5. MoaepHi3allisi CHCTEMHU OYUILEHHS BOJIY POMHUCIOBOTO MiANPUEMCTBA.

6. Po3pobka 3axoiB mo 3amo0iranHio 3a0py/THEHHS] HABKOJIMIITHBOTO CEPEIOBHIINA
KaJliHUM TepMiHAIOM.

7. Po3poOka ycTaHOBKH 3 TIEpepOOICHHS BIJIXO/11B MIKIPSHOTO MiAMPUEMCTBA.

8. Po3po0ka yCTaHOBKHU 1O OUMIIICHHIO BIAX1AHUX ra3iB Bij amiaky.

9. Po3po0ka JOKaJIbHUX OYMCHUX CHOPY/ IHPEKIINHOI JIKApHI.

10.Po3poOka ycTaHOBKM OUYHUIIEHHS BIX1AHUX ra3iB MJIACTMACOBOIO LIEXY.

11.Po3po0ka nepecyBHOI CTaHIlli OUUIIEHHS CTIYHUX BO/I.

12.Po3po0ka cucTeMu OYUIIICHHS TOBITPsI 3aBOAY 3 BUPOOHUIITBA IIETIIH.

13.Po3pobka cuctemu ouurieHHs Biaxigaux raszis TELI.

14.Po3poOka cuCTeMH OYHUIIICHHS MOBITPSI TaIbBAHIYHOTO IIEXY.

15.Po3po0ka cucTeMu OYUIIICHHS CTIYHUX BOJ HAPTOXIMIYHOTO BUPOOHHUIITBA.

16.Po3poOka cucTem 3aXUCTy MOBITPS BiJl BUKUIIB HIKIJIMBUX PEYOBUH NPU
BUPOOHUIITBI OyaMaTepiaiB.

17 “Iligeumenns exojorigynoi uuctotu I'TIC 3 I'TI, AI'-90”.

18 “Po3pobxka crucTeMy MUIOTa3004HIIEHHS Ha MAITTHOOYTIBHOMY
MIIIPUEMCTBI .

19 “TIpoexT cTBOpeHHs 0€3B1AX0IHOT TEXHOJIOTIi TIIMHO3EMHOTO BUPOOHHUIITBA .

20 “Po3po0ka cucTemMu 3aXUCTy MOBITPSI MPOIIECY PO3BAHTAXKECHHS OOKCUTIB Ha
MI3”.

21 “Po3pobka 0X010KYyBAIBHOTO CTATUYHOTO MACJIOBIIIIITIOBa4Ya CUCTEMU
cyuipyBaHHS .

22 “Po3pobka cucteM yTHIIi3aIlli MPOMHCIOBUX BIJXO/1B HA MAaITUHOOYAIBHOMY
BUPOOHUIITBI”.

23 “Po3pobka cucteM OUUIIEHHS CTIYHUX BOJI TUB3aBOY.

24 “Po3po0ka cucTeM eHepro3ade3rnedeH s MajJoro HaceJIeHOro MyHKTY Ha
OCHOBI BITPOECHEPTETUKH .
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