IBAHO-PPAHKIBCBKHH HAIIIOHAABHHH
%7 TEXHIMHUH YHIBEPCUTET HA®TH I TA3Y

~

FoOTOBI PO3POBKM
AnA BNPOBALXEHHA

B g rarpaE 7R

.
; -
joRAALHNN

B o ame e paY st -

e i _ bl

s

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




IBAHO-®PAHKIBCbKHH HAIIIOHAABHUU

ﬁ}"ﬁf TEXHIYHHH YHIBEPCHUTET HA®TH I FA3Y

TEXHONOrA OYULEHHA BUKUOQHUX
NIHIK CBEPAJNTIOBUH 3A AOMNOMOIOI0
B’A3KOMPY>XXHOIO NOPLUHA

Kopomkut onuc

[ns 6opoTbbu 3 BOOSHMMKU KOpKamu B LUnendax ceepanoBuMH 3anpornoHOBaHO renenogidHuin
B’SI3KONPY>XHWUIN NOPLUEHb 3 peryrnboBaHMM NepiogoM NOro pO34YMHEHHS Y BOAi Ta y BOAi 3 KOHAEHCATOM.
3a pesynbratamu nabopaTtopHuUX AOCigAXeHb NOKa3aHo, L0 Bapitolyn peLenTypolo BUrOTOBEHHS
B'I3KOMNPY>KHOIO O4YMCHOIO MOPLLUHS, MOXHA pPerynoBaT TpMBarsicTb MOro icCHyBaHHSA Big 6nn3bko 40 xB.
[0 BinbLU HiXX ogHIeT roamMHX y BoAi i Big GinbLU HiXX ABOX rOAMH 4O MamXe TPbOX FOAMH Y CyMiLli Boan 3
KoAeHcaToM.

[OTYeTbCA B'A3KONPY>XHMI NopLUeHb 6e3nocepeHbO Ha MPOMUCHI, LUIISAXOM NepeMilllyBaHHS BOAM,
MAP i KML, go ytBopeHHst ogHopigHoi Macu. [Micna uboro cymiw obpobnswTe MeTaHonoM Asis
3MEHLLEHHSA aaresii rento 4o meTarny.

[MopLueHb 3anyckaeTbCa y Wnend ceepanoBUHNU, NPUYOMY, CKI1aZ OKPEMUX KOMMOHEHTIB Y MOPLLUHI
nigbupaeTbcs TakMM YMHOM, W6 3a nepiod Yacy Bif 3anycky Y BUKMAHY MiHil0 O BXO4Y B YCTAHOBKY
NigroToBKW ra3dy NOpLUEHb MOBHICTIO 3pYyMHYBAaBCS (PO34YNMHMBCS Y BOA;).

OcHoeHi nepeesazu
BukopucTtaHHsa Hegopormx Ta BIiTYU3HAHUX XiMIYHUX peareHTiB. MoXMBICTb YBeAEHHS NOPLUHSA Y
rasonpoBig, SK Yepe3 cneuianbHi Kamepu 3anycky Tak i 6e3 HMX, a TakoX BiACYTHICTb notpebu
YNoOBIOBAHHA MOPLLHS B KiHLi ra3onpoBoay.

lMpobnemu siki supiwwyrombcs
MiaBuLeHHs rigpaenivyHol ePeKTUBHOCTI LUNendiB CBEPAIOBUH.

Cobepa sukopucmaHHs
LLInendwu razoBmx Ta ra30KOHAEHCATHUX CBEPAJSIOBMH B MPOAYKLIT AKMX € BOAA.

Moxxnueicmb peanizayii
CninbHe poonpautoBaHHA po3pobkn 3 MeETOoK aganTtauil 4O BUMOr KOHKPETHUX Linendis
CBEpPANOBUH.

lpasoeuli 3axucm
MaTeHT Ha kopucHy mogenb Ne u 201211740

KepieHuk Haykoeoi po6omu

YepuHoecbKul AHOpit Bacunbosuy
KaHOunaart TEXHIYHNX HaYyK, aCUCTEHTM

Ten. +38 (0342) 72-71-41

e-mail: rengr@nung.edu.ua
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daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




Sy IBAHO-PPAHKIBCBKUM HALIIOHAABHUH

77 TEXHIYHUHN YHIBEPCUTET HASTH I FA3Y

NP

~ YOOCKOHANEHHSA TEXHONOI BUAOBYBAHHSA
BUCOKOB'A3KUX HA®T CTPYMUHHUMU HACOCAMU 3
BUKOPUCTAHHAM EHEPTI NYNbCYIOYMUX NOTOKIB

Kopomkut onuc
MigHIMaHHS BMCOKOB'A3KOI HaTh 3 CBEPASIOBMHM NPOBOASATL 3a Takok cxeMoto (puc. 1).

z \ OcHoeHi nepeesazu
. lMoegHaHHA CTpyMUHHOro Hacoca i3 fdieo Ha
BUCOKOB'A3KY HadTy IiMNynbCHO-KaBiTaUinHUMN
TEXHONOTiAMU MOXe MNO3UTUBHO BMNNIMHYTU Ha
iHTeHCUikauito BMAOOYBaHHA BaXKKUX BYITEBOAHIB i3
cBepanoBuH rmuduHoto go 2000 m. B skocTi reHepaTtopis
iMNyNbCHO-KaBiTawinHOro BNAWBY 3anpornoOHOBAaHO
BMKOPUCTOBYBaTU rigpognHamMidHi KaBitTatopu. Taki
NpUCTPOi MarTb MiHiManbHi rabaputn i macy, npocty
KOHCTPYKLO, LLIO HE MICTUTb XXOAHOI pyXOMOI AeTari, nerko
MOHTYETbCA Yy CTPYMWHHWUA anapaT. 3acToCcyBaHHSA Y
TEXHOJSONYHIA CcXxeMi opHoYacHOl poboTU CTPYMUHHOrO
_ ' Hacoca i rigpoanHaMiyHoOro Kaeitatopa npu BMaobyBaHHi
o6 a'; ‘;z{,’;°g;ﬂ‘e7;fggg;’:::;"’"a"‘;’:;m dea’:‘;“;‘mam BUCOKOB'AI3KOT HadbTV Aae MOXNUBICTb 36inbwnT OeBiT Yy
CMpPYMUHHO20 Hacoca 3 po3dinleHumu po6oyumu nomokamu 2 g 3-2,5 pasn.
lMpo6nemu siki eupiwyrombcs
BukopucTaHHA KaBiTauiNnHO-NYNbCaUiMHOI TEXHONOTIT A9 3HUXKXEHHS B'AI3KOCTI  BaXKKUX HaAT B
CBepASIOBUHHNX YMOBaX Ha pogoBULLIAX 3 BUCOKOB'A3KMMU BYTNEBOAHAMU MOXe 3abe3nevmTu iCTOTHe
30inbLeHHA 0e0iTy cBepAsIOBMH Ta 3HWXKEHHS BUTPAT Ha IX ekcnnyatauito. Tomy npobnema 6GinbL
edeKTUBHOI eKkcnnyaTauil CBepanoBuH, WO MPOAYKYTb BUCOKOB'A3KI HAadTU, 3@ YMOB iCHYBaHHS
AediunTy eHEeProHoCIiB € akTyarnbHO i NOTpebye NoAanbLIOro BUBYEHHS.
Cohepa sukopucmaHHs
HadptoBmaobysHa ranysb YkpaiHu. 3okpema, BuaobyBaHHSA BUCOKOB'A3KNX HAQDT.
Moxxnueicmb peanizayii
[NoegHaHHSA CTPYMUMHHOIO Hacoca i3 [iet0 Ha BUCOKOB'A3KY HaTy nyrbcauinHo-KasiTauinHuMm
TEXHONOTiIMU Crpusie iHTeHcMdikauii BWOoOyBaHHA BaXXKMX BYINEBOAHIB i3 CBEpASTI0BUH rMMOMHOLO 40
2000 m. Po3pobneHo ctangapt nignpuemctsa CTIM 320.00135390.01-98 «TexHonoria BuaobyBaHHs
BMCOKOB'SI3KMX HadT 3a JONOMOro BCTABHOrO CTPYMMHHOIO anaparty 3 po3gifieHumMu poboymmu
noToKamMm.

lpasoeuli 3axucm
MateHT Ykpainm Ne 36439 A. // ligpognHamiuHmi kaeiTatop // Apeminyyk P.C., Wangposcbkui T.P,
Axnmeuko A.A. bron. Ne 3 Big 16.04.2001. 2. MaTteHT Ne 57331 YkpaiHa, MINK FO4F 5/00 E21B 37/00. Cnoci6
poBOTUN HaCOCHO-EXXEKTOPHOI CBEPANOBUHHOI CTPYMUHHOT YCTAHOBKM 3 FiApPOAMHAMIMHUM MynbCaTtopoM Ans
BMAoOyBaHHs BUCOKOB'A3kux Hadt/ P.C. Apeminuyk, A.A. Axkmmedko, T.P. LLaHAPOBCLKMI: 3aSABHUKK i
nateHtoenacHukn P.C. Apeminuyk, A.A. Akmumeuko, T.P. Llangposcbkuit. - Ne u2010 08424; 3asen. 05.07.2010;
ony6n. 25.02.2011. bron. Ne 4.

KepieHuk Haykoeoi po6omu

Slkumeyko Sipocnae Sipemosuy
KaHOMAaT TEXHIYHUX HayK, OOUEHT
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LWAPOLLUKOBO-JIONATEBE A40JNIOTO
AnA bYPIHHA CBEPANNIOBUH.

Kopomkuu onuc

LlapowkoBo-nonateBe OMOTO CKNagaeTbCA 3 ABOX nan i3
LUapoLLKaMK i ABOX fionaTten, 3BapeHnx Mk coboto, siki yTBOPHOKOTb
Kopnyc gonota. JlonacTi gonoTta Ha 60KOBUX MOBEPXHSIX apMOBaHi
TBEpAoOCNAaBHUMN WTUPAMU ANa KanibpyBaHHsS CTiHOK
CBepasioBMHU. Ha TopueBMX MOBEPXHSAX nonaTen po3MilleHi
TBEpAOCNMaBHi  WTUPI KOXXHUM i3 SKUX 3HaAXOAUTbCA NpPOTU
BigNOBIiAHOro BiHUSA 3yb6iB wapowok. B cepeguHi nonaten
3Haxo4ATbCHA MNPOMUMBHI KaHanu, SAKi B HUXHIN 4YaCTUHI
pO3ranyXyTbCsl Ha OBa KaHanu, Ha BUXOAi i3 SKMX BCTAHOBIIEHI
riZPOMOHITOPHI Hacaaku.

OcHoeHi nepeesazu

lMoeaHaHHA LWapoLwKoBKUX | nonaTeBUX AOMNIT 3MEHLLYE MOMEHTOEMHICTb 4010Ta, @ 3Ha4Y1Tb i NOro
€HEeproeMHICTb. TopueBi LWTKPi, po3MilleHi Ha nonatsax, i ki cnigytoTe 3a 3y6amn BiHLIB LLAPOLLIOK
MOKpaLLyOTb NPOLEC BiaAineHHs NOpoau Big BUOOLO, LLIO B CBOO YepPry MiaBULLYE NOro €PEKTUBHICTb.
Po3gineHHs NOTOKIB Ha BMXOAi i3 onaTten, a TakoXX HabnmxeHHs rigpoMOHITOPHUX Hacagok Ao BU6oH
CBEpOSIOBUHU MOKpaLLye NPOMUBAHHA Npu BUBIMHOT 30HU Big4 BWBYpeHOI nopoan, a TaKoX
riAPOMOHITOPHE pyrNHYBaHHS Nnopig,.

Po3wmilLeHi — TBepaocnnasHi WTMpi Ha 6OKOBIM rpaHi nonarTi, KanidpykoTb CTIHKK CBEPAOBUHN, LLIO
He JaloTb MOXIMBOCTI 3MEHLLEHHS iaMeTpa CBEpASI0OBUH B NpoLueci 3HOCY AosnoTa.

lMpo6nemu siki supiwyrombcs
3acToCcyBaHHS LLAPOLLKOBO-oNaTeBNX JOSIT NO3BOMSE NIABULLNTU €(PEKTUBHICTb PYyNHYBAHHSA
ripCbKMX Nopifd, a 3Ha4nTb niaBuLieHHs TEN BypiHHS.

Cohepa sukopucmaHHs
BypiHHs cBEpPANOBUH.

Moxxnueicmb peanizayii
Po3pobka KOHCTPYKL,i | TEXHIYHOI AOKYMEeHTaLil.

lIpasoeuli 3axucm
AsTtopcbke caigoutso Ne 330240

KepieHuku Haykoeoi po6omu

Yyduk lzop leaHoBUY

Onekcrok Mukona lNempoesuy
I®HTYHT, Byn. Kapnatcbka 15,

Ten. (034) 72-71-37

e-mail: drill@nund.edu.ua
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CNOCIB KPINNEHHA NOXUNO-
HANPABJIEHUX CBEPANOBUH

Kopomkuu onuc

0-OPAHKIBCLK|

- 1 — NPY>XHO-3rBMHYYBarbHi
NPY>KUHOMOAIOHI enemMeHTy;
2 — kanibpoBaHi NnacTuH4arTi
NPYXMHN 3a POpMOL0 Tpanew,ii;
3 — BiCb CTBONa CBEPANOBUHU

OcHoeHi nepeeazu
MponoHoBaHMin CNOCi0 KPinmeHHSA NOXUIIo-HanpaeieHnX CBePAT0BMH LLASIXOM Niabopy «Npy>KHO-
THYYKMX» 3'€QHYIOUNX eneMeHTIB, NpUAaTHUX AN KPinneHHS BUKPUBEHUX OINAHOK CBEpPASIOBUHW,
3abesneyye NoKpaLleHHs SKOCTi KpinneHHs 06CagHNX KONOH Y BUKPUBIIEHNX CBEPAIOBMHAX.

lNpobnemu siki supiwyrombscs
CTBOpPEHHSA HOBOrO Oifibl HAZIMHOMO cnocoby KPinmeHHA NoXMMo-HanpaBneHnX CBepasiIoBMH
WNAXoM nigbopy «NpPY>XHO-THYYKOro» 3'€QHYIYOro enemeHTa, npuaaTHOro Ansa  KpinneHHs
BUKPUBMEHUX [AiNSHOK CBepafioBUHKU, 3abe3neynTn CrpoLLleHHS Ccrnocoby, CnpsMOBaHOro Ha
MOKPALLEHHS SIKOCTi KpIiNneHHa o6CagHMX KOSOH Yy BUKPUBMEHWX CBEPASIOBMHAaxX i OQHOYacHO
PO3LUNPUTU Chepy 3acTOCyBaHHS Crocoby.

Cohepa sukopucmaHHs
ByniBHMUTBO CBEPANOBUH.

Moxnueicmb peani3zauyir
[Mpogak naTeHTy i TEXHIYHOT AOKYyMeHTaLlil.

lIpasoeuli 3axucm
MateHT N2105916

KepieHuk Haykoeoi po6omu

bineybkul Sipocnae CemeHosuUY
I®HTYHT, Byn. Kapnatcbka 15,

Ten. (0342)72-71-37

e-mail: drill@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




IBAHO-®PAHKIBCbKHH HAIIIOHAABHUU

ﬁ}"ﬁf TEXHIYHHH YHIBEPCHUTET HA®TH I FA3Y

CnocCib BOPOTbBU 3 OCUNAHHAMU TA
OBBAJIIOBAHHAMU CTIHOK CBEPANTIOBUHM

Kopomkuu onuc

Cnoci6 6o0poTbbu 3 ocnnaHHAMM Ta 0OBantBaHHAMW CTIHOK CBEPASIOBUHW NPU3HAYEHUN ANns
MOBHOI i30M5Lil FOPM3OHTIB, CXUITbHUX OO OcunaHb Ta obBantoBaHb, Bif MPOHUKHEHHSA doinbTpaTty
BOypOBOro po34nHyY y CTIHKM CBEPOSTOBUHM.

OCHOBHi xapakTepUCTUKM:

cnocib MmoxHa 3actocyBaTu 6esnocepenHbO nig vac OypiHHA CBEPAOBUHU, HE MOPUBAKOYM NOTO;
MaTepianu, Wo BXoaAaTb A0 CKraay repMeTu3yYoi CyMilli He AediLnTHI;
repMeTm3yo4dm CyMmiLl Ta NPpUCTPI MOXXHa 3aCcTOCOBYBaTH y ByAb iKY NOPY POKY;
cnocib 3abesnevye BUCOKUI CTYMiHb repMeTr3aLii pinbTpauinHoi KipkM Ha CTiHKax CBEPAI0BUHY;
- MPOCTOTa Yy NPUrOTYBaHHI CyMmilli y MPOMUCIIOBMX YMOBax Ta Yy peanisauii 6esanocepegHb0 Ha
Oyposin.

Cnoci6 6opoTbbu 3 obBantoBaHHAMM Ta OCUMAHHAMMW CTIHOK CBEPASIOBUHN MNEPCMNEKTUBHUN i
€KOHOMIYHO BUTAHWIA 3 TaKMX MipKyBaHb — NO-MNepLuUe, BapTiCTb repMeTU3yodol CyMillli 3Ha4YHO HKYa
NMOPIBHAHO 3 BApTICTIO XIMIYHUX peareHTIB-MOHWXYBa4viB Noka3HuKa inbTpadil; no-gpyre HaginHa
repmMeTm3auis ginbTpauinHoi Kipku nepekpuBae Wnisax ana dinsrparty 6ypoBoro po3ynHy, a Tomy
Bignagae notpeba y 3acTtocyBaHHi OypOBUX PO34MHIB 3 MOABIVHOK iHriOYOYO Ai€0 Ta HU3bKOK
dinbTpauieto, Ans perynoBaHHA inbTpauiHUX BNAaCTUBOCTEN AKMX 3aCTOCOBYHOTb AOPOri BITYN3HSAHI
Ta iMNOPTHI XiMiYHi peareHTH.

OcHoeHiI nepeesazu
- MPOCTWUI Y 3aCTOCYBaHHi;
- He noTpebye 3ynnHKn npouecy BypiHHS;
- 3aCTOCOBYIOTbCS AeLUeBi BITYN3HSAHI MaTepianu .

lMpo6nemu siki supiwyrombcs
3anobirae iHTEHCUBHOMY HabyxaHHIO CTIHOK CBEPATOBUHM.

Cobepa sukopucmaHHs
BypiHHS HagTOBMX | ra30BUX CBEPASTOBUH.

Moxnueicmb peani3auir
lMpopax naTeHTy i TEXHIYHOI JOKYMeHTaUil

lpasoeuli 3axucm
MateHT Ne107970

KepieHuk Haykoeoi po6omu

beu3suk Onbea CemeHieHa
I®HTYHT, Byn. Kapnatcbka 15,

Ten. (0342)72-71-37

e-mail: drill@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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rAPABNIYHUA YOAPHUA MEXAHI3M,
BMOHTOBAHUU Y BYPUIIbHY KOJIOHY (N'YM-BK-1)

Kopomkuu onuc

1 — wnuHOenb 3 KBAOPaMHUM nepepi3zomM; 2 — eepxHili nepexiOHUK; 3 — 3pi3HuUll 28UHM;
4 — yunindp; 5 — 60lokK; 6 — NnopweHb; 7 — WMOK; 8 - HUXHIlU nepexiOHUK.
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FgpaBnivyHM yaapHUM MexaHiaM, BMOHTOBaHUI y BypunbHy
KOMOHY Mpu3HavyeHun Ana nikesigauii NpuxonneHHsa OypurnbHOI
KOMOHW nif Yyac 6ypiHHA CBEPANOBUHU, SKi BUHMKAKOTb Big OCMNaHb,
, obBantoBaHb CTIHOK CBEPANOBUHU, ANA NiKBiOALiT NPUXONMEHb, AKI
— BUHUKNN Mig, gieto nepenapy TMCKy abo y pesynbraTi 3aKNIMHIOBaHHS
KOMOHW Y CBEPANOBUHI.
OCHOBHI xapaKTepUCTUKM:
- cnocib MoxHa 3acTocyBaTu 6e3nocepeaHbo Nig vYac bypiHHA
CBEpPANOBUHU, HE NEepepUBaoYn NOro;
. - MPUCTPIN MOXHa BKMOYaTK 40 cknagy 6ypurbHOT KOMOHM;
- NPUCTPIN NPMBOAUTBLCA B A0 3aBAAKU CripautoBaHHIO
dikcatopa;
- NPUCTpIN 3aBAae yaapiB No BYpUIbHIN KOMOHI K 3BEPXY-BHU3,
Tak i 3HU3Yy-BBEPX;
- NPOCTOTay BUKOPUCTAHHI.
[igpaBnivyHUA yaapHUMN MexaHiaM, BMOHTOBaHUI y BypUnbHy
KOMOHY, [A03BONsi€ 3actocyBatm woro 6esnocepegHbo nicns
BUHUKHEHHA MPUXONIIEHHS, WO MigBULLYE MMOBIPHICTb NikBigauil
YCKNagHEHHA Ta 3HM3UTU Yac Ha OO04AaTKOBI ChnycKo-niginmarnbHi
onepaLdii, BUTpaTn MmaTepianis Ta eHepreTU4HMUX pecypciB.
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OcHoeHi nepesaau
- NPUCTPIN NPOCTUIA Y 3aCTOCYBaHHI;
- NpUCTpIn He noTpebye 3ynuHKM npouecy BypiHHS.

lNpobnemu siki supiwwyrombscs
OnepaTtuBHa nikBigauisa npuxonneHHa 6ypunbHOI KONOHM.

Cohepa sukopucmaHHs
BypiHHS HadTOBUX | ra30BUX CBEPASTOBUH.
Moxnuegicmb peani3zauyir
lMpopax naTeHTy i TEXHIYHOI JOKYMeHTaUil

lIpasoeuli 3axucm
MateHT N296198

KepieHuk Haykoeoi po6omu

Beus3uk Onbeca CeMeHisHa
I®HTYHTI, Byn. Kapnarceka 15,
Ten. 2-71-37

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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BYPOBA NONNOBKA 3 FTEHEPATOPHOIO CXEMOIO PISAHHA

Kopomkut onuc

BypoBa ronoBka npusHadeHa ansa pynHyBaHHA ripCbKUX nopiza
CyuinbHUM BMBOEM nig Yac nornMbneHHs CBEPANOBUH i Bonogie
TaknMK XapakTepucTukamu:
- OCbOBE HaBaHTa)XeHHs Ha 40MN0TO PIBHOMIPHO PO3NOAINSETLCS MO
YCIX piXy4Ynmx enemMeHTax TOpLEeBOI YacTuHW, WO 3abesnevye ix
NOCTYMNOBE 3HOLLEHHS;
- NpoMmBarbHi OTBOpPKU 3abe3nevyoTb BiNbHUMI AOCTyn BypoBOro
PO34nHY 00 BUGOIO Ta ehEKTUBHE OUMLLEHHS MOTO Bif LWaMY;
- KanibpyBanbHi enemMeHTn yTBOPIOKTb Ha CTiIHKax CBEPANOBUHM
cripanbHi KaHanu ans 3aBUXPEHHSA BUCXIQHOMO NMOTOKY GypoBOro
PO34MHY i noro TypOynisauii.

BypoBa ronoska niaBuLLYyE TEXHIKO-
€KOHOMIiYHi MnOoKas3HUKN OypiHHA,
[O03BONSAE 3HU3UTWU 3ararnbHi BUTpPaTU
Ha CMNOPY@XKEHHS  CBEepASIOBUHM
i BignoBigHO cobiBapTiCTb NpoAYKL;i.

OcHoeHi nepeesazu
NiABULLEHHS MEXaHIYHOT LWBUAKOCTI BYpiHHS;
ctabinisauia NnonoXeHHs oci cBepASIOBMHM Mig vYac BypiHHS;
3MEHLLEHHSA BapTOCTi y NOPIBHSAHHI 3 3apybixkHUMM aHanoramu.

lMpo6nemu siki eupiwyrombcs
MpuwBMaLye TEMNN CNOPYOPKEHHSA CBEPATOBMHM Ta 3MEHLLYE 3aranbHy BapTiCTb AONIT.

Cohepa sukopucmaHHs
Mpu cnopymxeHHi rmmMboknx cBepaioBUH Ha HAagOTY | ras.

Moxnueicmb peani3zauii
[Mpogax naTeHTy i TEXHIYHOT AOKYMeHTauji

lpasoeuli 3axucm
MateHT N2101904

KepieHuk Haykoeoi po6omu

bineuybkul sipocnae CemeHosuY
I®HTYHT, Byn. Kapnatcbka 15,

Ten. (0342)72-71-37

e-mail: drill@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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MOANDIKOBAHA MNAJNIMBHO-BITYMHA BAHHA

Kopomkuu onuc

EdekTBHUM cnocobom niaBULLEHHS CTIMKOCTI CTIHOK CBEPASTIOBUHN € 3aCTOCYBaHHSA NanvBHO-
BiTYMHOI BaHHM , 0O CKragy AKOI BXoAATb NiYHe NoByToBe nanvBo Ta OKUCHeHun 6iTym. Taka BaHHa
Hegopora Ta nNiABMLLYE CTIRKICTb CTIHOK cBepanoBuHW. MoaudikoBaHa nanmBHO-OiTYMHa BaHHa
MICTUTb OpraHiYHUA PO3YMHHUK i OKMCNEHUn BiTym 3 TemnepaTypol po3m'akweHHa 130-140°C Ta
A00aTKOBO MICTUTL cynbdoHan. Hanbinbla CTinkicTb B3ipLiB NoOpoan CnoctepiraeTbCs Npy OMiLULi
cynboHany Big 0,9% [o 2,5% (MeHwa KoHUeHTpauis Bignosigae BMCOKO MPOHUKHUM nopogam
nickoBmkam, a 6inbLua HU3bKO NPOHUKHMM NOPOAaM — IMIMHUCTUM Bigknagam).

OcHoeHi nepesaau
3MEHLLEHHSA CUI MOBEPXHEeBOro HaTAry MK BaHHOK Ta CTiHKaMW CBEPASNIOBUHU LUFISIXOM
3aCToCyBaHHS rigpoobHO pPO3YMHHOT MNOBEPXHEBO-aKTUBHOI pPeYoBUHM (CyrbdoHany), SKkuin
PO34YMHHWUIA Yy BOAI Ta BYIMEBOAHEBIN pPigWHI, LUMPOKO pPO3MOBCIOMKEHUN Y npakTuui OypiHHS
CBEpASIOBUH.

lpobnemu siki eupiwyrombscs
MigBULLEHHSA TePMIHY KPinfeHHSA CTiIHOK CBEPANOBUHM.

Cobepa sukopucmaHHs
BigkpuTtui ctBoN HadhTOra3oBoi CBEPAIOBUHU B NpoLeci 1T Oy piHHS.

Moxnueicmb peani3zauyii
[Mpoagaxk naTeHTy | TEXHIYHOT AOKYMeHTaUii

lpasoeuli 3axucm
MaTeHT Ne87766

KepieHuk Haykoeoi po6omu

OpuH4yak Mukona leaHosuY
I®HTYHT, Byn. Kapnartcbka 15,

Ten. (0342)72-71-37

e-mail: drill@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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BYPOBUN PO34UH 3 HU3bKOIO
BTOPUHHOIO ®IILTPALUIEIO

Kopomkut onuc
BypoBUN PO34YNH MICTUTL MIMHOMOPOLLOK, PErynaTop nokasHuka pH, NoHwxyBad ginstpauii i

YMOBHOI B'sI3KOCTI, iHM6ITOP rMMHUCTOT (ha3un, KM MICTUTb repMeTU3YH4M MaCTUIbHY CyMiLl 3a Takoro
CNiBBiHOLUEHHS KOMIMOHEHTIB, Bar. %:

rMWHONOPOLLOK — 5-7

rigpokeua kanito—0,3-0,5

kapbokcnmeTunuentonosa—0,5-0,6

KCCb-3-5

xsiopucTum kanin — 3-5

Ma3yT pa3oM 3 AnsensHum nanbHUM i NMAAy cniBBigHoweHHi 1:1—-7,8-8,2
BOAA — peLuTa.

OcHoeHi nepesaau
MepeBaroto po3pobKm € 3MEHLLIEHHS LUBUAKOCTI QoinbTpavii AUcnepciiHOro cepeoBuLLa y CTiHKK
CBEPAMOBUHM 3 OQHOYACHUM MiABULLEHHSM MaCTUNbHUX BAaCTUBOCTEN po34nHy. [locTaBneHa 3agaya

BUPILLYETLCA 3a paxyHOK BBEOEHHS Y PO3YMH FrepMeTusyrodol MacTUSIbHOI [OMILIKM 3a Takoro
CNiBBiOHOLLEHHS KOMIMOHEHTIB, Bar. %:

rMUHONOPOLLOK —5-7

rinpokcua kanito—0,3-0,5

kapbokcumeTtunuentonosa—0,5-0,6

KCCBb-3-5

xfiopucTum kanin — 3-5

Ma3yT pa3oM 3 AnsenbHum nanbHUM i NMAAy cniBeigHowWweHHi 1:1—-7,8-8,2
BOAA — peLuTa.

lMpo6nemu siki eupiwyrombcs

lMokpaLLeHHs KpinunbHUX BNacTUBOCTEN BypoBMX PO34MHIB AN BYpiHHA B HECTIKMX nopoax ,
CXUINbHMX 00 06BantoBaHb Ta OCMMNaHb CTIHOK CBEPATOBUHM.

Cohepa sukopucmaHHs
BypiHHA HECTINKNX iIHTepBaniB ripCbKUX nopia.

Moxnueicmb peani3zauii
[Mpogax naTeHTy | TEXHIYHOT AOKYMeHTauii

lpasoeuli 3axucm
MaTteHT Ne88520

KepieHuk Haykoeoi po6omu

OpuH4ak Mukona leaHosu4
I®HTYHT, Byn. Kapnatcbka 15,

Ten. (0342)72-71-37

e-mail: drill@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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- MPUCTPIA ANA NOIHTEPBANBHOIO
NMPOMUBAHHA 3ATPYBHOIO NMPOCTOPY

Kopomkut onuc
MpuncTpin 4na NoiHTepBanbHOrO NPOMMBAHHA 3aTPyOHOro NPOCTOPY CKNagaeTbCs 3 MeTanesoi
rpubonoaibHoi Kyni 1, kopnycy 2 3 YoTupMa giameTpanbHO NPOTUMAEXHUMU MPOMUBHUMY OTBOpamMu 3,
LLIO MepeKpMBalOTbLCA UUMIHAPUYHOK BTYIIKOK i3 CianoMm 4, sika 3HU3Y OnupaeTbCcs Ha NpyxuHy 5 Ta
NPOMMBHUX KaHarnis 6.

. OcobnuBICTIO peEKOMEHA0BAHOro

! NPUCTPOKD € HadilHe 3aXxonfeHHs
5 ! | mMeTaneBoi rpubonoaibHoi Kyni i nignom
/_j \ / 1T Ha MNOBEPXHI, WO € HEeBI4'€EMHOM
N YaCTMHOK POBOTK ANS NOIHTEPBANbHOro
‘ NPOMMUBaHHSA 3aTpyBHOro NpocTopy.
5
P

<¢
7 3anponoHoBaHuin NPUCTPIN
D) pekoMeHAYyeEMO BCTaHOBMOBATU Y
% i A KOHCTPYKLUiT 6ypunbHOT konoHn Hag OBT.
1— kyns;
‘ 2 — Kopnyc;
3 — npomueHi omeopu;
‘ ! ‘ 4 — emyinka i3 cionom;
i 5 — npyxuHa;

6 — npomueHi kaHanu

OcHoeHi nepesazu
3acTocyBaHHS yOOCKOHaNeHoro NpUCTpo HaZiMHO Aae 3MOory NPOMUTK 3aTPyOHMIA NPOCTIpP |
BYACHO nikBigyBaTU NpUXONNEeHHss BypunbHOI KONoHW. epeBarod pekoMeHAOBaHOrO MPUCTPOLD €
HajiHe noiHTepBanbHEe MPOMMBAHHA 3aTpPyOHOro MPOCTOpY i WBMAKA MiKBigauis NpUXONEHHS
OypurbHOI KOroHM 6e3 3arBUX BTpaT 4acy.

lNpobnemu siki supiwyrombcs
BukopucTtaHHs po3pobkm [o3Bonge 3abesneuntn peTenbHe NPOMMBAHHA Ta OYULLEHHS

3aTpybHOro NpocTopy Big 06BaneHol ricbkoi NOpPoAM Ta LWIBMAKE 3BiNIbHEHHSA MUXONSIEHOI OYpPUNbHOI
KOMOHMW.

Cohepa sukopucmaHHs

JlikBigauis NPUXonineHHA 6prJ'IbHI/IX KOJT0OH, WO BUHUKIIN Yepe3 obBanoBaHHA Ta OCUMNaHHSA
CTIHOK cBepanoBUHN.

Moxnueicmb peani3auii
Mpoaax naTeHTy | TEXHIYHOT AOKYMeHTaUii

lpasoeuli 3axucm
MaTteHT N2102405

KepieHuk Haykoeoi po6omu

OpuH4ak Mukona leaHosu4
I®HTYHT, Byn. Kapnatcbka 15,

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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NMPUCTPIX ANA BUMIPKOBAHHA
3YCWUJb B KOJIOHI BYPUJIbHUX TPYB

Kopomkuu onuc

MpucTpin cknagaeTbes i3 kopnyca 1 i3 pisbboBMMM NepeBigHUKAMUN: HKHIM 3
i BEPXHIM 2, B IKOMY KOHCOITbHO B3[0BX OCi MPUCTPOI BrBMHYEHO CTOBOYp 4
MeXxaHi3My OCbOBOrO NepeMiLleHHs 3 BTyNKaMu peectpauii 5 Ta AUCTaHLUinHOLo 6,
Wwo 3'egHaHi Mk cobot mnactuHow 7. BTynmka peectpadii 5 repmeTnsoBaHa
yLWinNbHEHHAMM Ha CTOBOYPI 4 3MEHLLEHNM 30BHILLHIM AiaMETPOM Ha HMXKXHBOMY
KiHUi. B ubOMY X MicCLi BUKOHAHO KaHanu 8, siki 3'€4HYI0Tb BHYTPILLHIO NOPOXHUHY
CTBOSA 3 BTYJNIKOK peecTpalii 5. Ha 30BHiLLHIN NOBEPXHi BTYNKK 5 BUppe3oBaHo
TpU cermeHTOnoAibHiI 3pi3n, po3miwleHi nig kytom 1200. Ha akux Kpinnsatbcs
BUIOTOBIIEHI i3 M'AKOro MeTany nnacTuHu 9, B KOMMNIIEKCI 3 TPbOXLMMIHOPOBUM
6nokom 13. BiH 3akpinneHuin enemeHTamm 17 Ha cToBOypi 4, 3 pagianbHo
po3miweHnmn nig kytom 120 umningpamu 14, B GkMX repMeTUYHO BCTAHOBIIEHO
noplwHi 15. B HWXHIN YacTuHi umMniHApiB BUKOHAHO OTBOpM 16 rigpocmuctemu
MPUCTPOIO.

Y BepxHil YacTuHi cToBOypa 4 HepPYyXOMO 3aKpinneHo Ha obxigHin BTynui 18
BY3051 NepeTBOpPeHHS AedopMaLlii, K1 po3MilLeHniA B MeTanesoMy ancky 19 3
TpbOMa MPSAMOKYTHUMU nasamu, BudpesoBaHumu nig kytom 1200. Y ui nasu
BMOHTOBaHO MIYHXEepHi Napwu, SKi cknagatTbes 3 uuniHapis 20, nnyHxepis 21 i
nignpyxvHeHoro nepa 22. B ocHoBi umniHgpie 20 npocBepaneHo otBopu 23, sKi
BUKOHYIOTb poOrib TpyOonpoBodiB rigpocucteMu npuctpoto. [pyxuHn 24
npu3HadeHi aAnsg 3piBHOBaXXyBaHHA nepa 22 NponopLifiHO Aii 0OCbOBUX 3yCUITb
nnyHxepHux nap. ®ikcauis gucka BigHOCHO NOMNOXEHHsT 6roKy 13 BUKOHYETLCSA
erneMeHTamm 25, aki kpinnate anck 19 go obxigHoi BTyrnku 18, BCTaHOBMEHOI
ctoBOypom 4.

O06B'a3ka uMniHApiB By3na nepeTBopeHHsi aecpopmauin 14 i umniHapis Byana
"\ peecTpalii aedopmalin 20 3abe3nevyeTbcs 3a JonoMoroto Tpybonpoeogis 28. B

TOPLEBI YacTuHi cToBOypa 4 pisbOOBMM 3'€QHaHHSAM MPUKpiNneHa kopanHa 29.
Takox npucTpin Bkntovae B cebe metanesy Kynbky 30.

OcHoeHi nepeesazu
MigBULEHHSA TOYHOCTI BUMIPIHOBAHHS 3rMHAOYMX 3yCuib, SIKi BUHUKAKOTb B OYpUNbHI KOMOHI Npu npoBoALi
CBEpPANOBUHU, LLIAXOM hikcaLlil MeBHUX 3HAYEHb 3rMHAOYMX 3YCUITb Y NEBHUIA MOMEHT Yacy.

lpo6nemu siki supiwyrombscsi
BuMiptoBaHHs1 3yCuilb B HWKHIM YacTuHIi OypunbHOI KOMOHW AOnis 3abesnevyeHHst KOHTPom Hag i
npawue3aaTHiCTIo B pouec i BypiHHA CBEpANTOBUHM NPY 3a4aHUX PEXMMHO-TEXHOMOTYHUX NapaMeTpax.

Cohepa sukopucmaHHs

MpuCTpin 3aCTOCOBYETLCS AN BUMIPIOBaAHHSA 3yCUib, SKi BUHMKaOTb Npu OypiHHI CBEPOSIOBUH B Pi3HUX
TOYKax OypunbHOI KOMOHM.

Po3pobka npucTpoto 3 BU3Ha4YeHHs 3ycunb B Oyab-sikoMy nepepisi 6ypunbHOI KONoHM [03BONsSiE BUGpaTn
onTUManbHi PEXUMHO-TEXHOMONYHI NapaMeTpun Anst BypiHHSA CBEPANOBUHN Byab-AKOro NPoOeKTHOro npodinto,
OinblU TOYHO MPOrHO3yBaTW AOBIOBIYHICTL KOMOHM OypurbHUX TpyO i, B CBOK 4Yepry, onTMMidyBaTu nepiogm
AedeKTOCKOMIYHOro oCNiAXEHHs, 3anobirTv Biamosam TpyoO.

Moxxnueicmb peanizayii

Mpogax naTeHTy i TEXHIYHOT JOKYMeHTauii

lpaeosutli 3axucm
MateHT N220126

KepieHuk Haykoeoi po6omu

Yyouk lzop leaHo8UY
OHT Byn. Kapnatcbka 15,

@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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MArHITHUA NOBUITbHUW NMPUCTPIU

Kopomkuu onuc

MarHiTHUA NOBWUMBHUI MNPUCTPIN MPU3HAYEHU OIS OYULLEeHHS BMOOIB CBEpPANOBUH Bif
depomarHiTHMX npeameTiB i TBEpAOro cnnaey Nig 4Yac OypiHHA Ta PEMOHTY HaTOBMX i ra3oBMX
CBEpPAJSIOBUH.

MpucTpoi BoNoAilOTE BUCOKMMU XapakTepUCTUKaMK 3aBOSKW OPUriHANbHUM KOHCTPYKLiSIM
MarHiTHUX CUCTEM Ta BUKOPUCTAHHS PigKiICHO3eMESTbHUX HEOANUMOBUX MOCTIMHUX MarHiTiB:

- BaHTaxoniginmanbHa cuna npucTpoiB y 2-4 pa3un B1LA NOPIBHSHO i3 BiOMUMK 3apyBixkKHUMMN
aHanoramu;

- He NoTpebytoTb NEpPIOaUYHOro HaMarHivyBaHHS;

- BONOAit0Tb CTabiNIbHUMM MarHiTHAMKM NapaMmeTpamu;

- NpauotoTb 3a TemnepaTtypu poboyoro cepeaosuiia o 200 °C;

- 3a6e3neyvyTb BUCOKY AKICTb pOobIT Mig vYac nig3eMHoro Ta KkanitasibHOro pEMOHTY CBEPAT0BUH.

KOHCTpyKUiT MarHiTHAX NOBUIbHUX MPUCTPOIB 3axuLleHi nateHTaMmu YKpaiHn Ha BuHaxogu Ne
99790, Ne 100087.

OcHoeHi nepesaau
¥ - Bucoka BaHTaxoniginmanbHa
HA BHHAXIJ Cmna
Ne 99790 3 — .
| - CTinkiCcTb 4O po3MarHidyBaHHS
el - HaginHicte ynoBneHHs
i < i v drepomarHiTHMX npegMmeTiB

VAOBAIORAY MATHITHHA

25092012,

lMpo6nemu siki eupiwyrombcs
BunyyeHHs i3 BMGOIB HAa(pTOBUX i ra3oBUX CBEPASIOBUMH (PEPOMArHiTHUX NPEAMETIB, L0 He
[03BOMNAI0Tb NofarbLue NpoBeAeHHSA OypoBKX Ta PEMOHTHUX POBIT.

Cobepa sukopucmaHHs
ABapinHo-BigHOBIOBabHI POBOTU Nig Yac PEMOHTY CBEPAJSIOBUH, a TaKoX ANs niksigauil
aBapin nig Yyac cnopymkeHHs HadhTorasoBMX CBEPAT0OBUH.

lIponoHyemo
[oToBI OO0 ekcnnyatauil MarHiTHi NOBUIbHI NPUCTPOI OeB'aTM TUMNOPO3MIpiB, PO3POBNEHHS
KOHCTPYKLUiT NpUCTpoto Byab-sikoro giameTpa 49 KOHKPETHUX YMOB eKkcrnnyaTtauii

KepieHuk Haykoeoi po6omu

PomaHuwuH Jlro6omup leaHosuyY
KaHA. TeXH. HayK, npodecop
Kadgenpa HadpToraszoBoro obnagHaHHs

anyshynl@gmail.com

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




IBAHO-®PAHKIBCbKHH HAIIIOHAABHUU

E}"ﬁf TEXHIYHHH YHIBEPCHUTET HA®TH I FA3Y

BUNPOBYBAINBbHUN NAKEP

Kopomkuu onuc

B npoueci BypiHHA Ta peMOHTY CBEpPAMOBMH 4YacTO BUHWKAE HEOOXIOHICTb Yy BMMNPOOYBaHHI
NPOTMBUKMAOHOrO obnagHaHHA 3a HasBHOCTI He obcamkeHoro cteona cBepanoBuHU. CTBOPEHHS Y
CBEpPAJSIOBUHI HAAMULLKOBOrO TUCKY Mpu BUNPOBYyBaHHI MOXe NPU3BECTU OO0 MNOMMWHAHHS PiguHK
CBEpPAI0BUHOIO, a iIHKOMNW HaBiTb A0 rigpasniyHOro po3pmBy nracta. Ak Hacnigok, y Takomy pasi He
MOXITMBO JOTPUMATUCh perflaMeHToOBaHX BUMOT NnpoLecy BUNpobyBaHHSA 3MOHTOBAHMX MPEBEHTOPIB.
[na BigoOKpeMneHHA CcTBOMa CBepAs10BMHU Bif NPEBEHTOPIB NpU iX BUNPOOYBaHHI BUKOPUCTOBYHOTb
BMNpoOyBanbHi Nakepy MaHXeTHoro Tuny. Ha pucyHkax 3obpakeHa cxema BUNpoOyBaHHA Ta
BMNpOOyBanbHUn Nakep.

—

OcHoeHi nepesazu

- BMCOKa repMeTusauinHa Ta
Hecy4a 34aTHICTb;

- MpocToTa B eKkcnnyaTtauii.

lMpo6nemu siki eupiwyrombscsi

BukopucTaHHs nakepa 3abesnedye BUCOKY
AKIiCTb BUNPOOYBaHHA 3MOHTOBAHOrO
NPOTUBUKNOHOIO O6J'|aLI,HaHHﬂ.

Bia Hacoca
-—

Cohepa sukopucmaHHs

Ha OypoBux i HadgToraszoBnaobyBHMX
nignpunemMmcrtBax, Ha nignpuMemcTBax
nia3eMHoro 36epiraHHa rasy B MpPOUECI
OypiHHS, OCBOEHHSA Ta PEMOHTY HaTOBUX i
ra3oBuUX CBEPAJSIOBUH.

TR/~
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Cxema sunpobyeaHHs BunpobyeanbHull nakep
3MOHMoOBaHUX npeeeHmMopie MaH)XemHo20 murny

Moxxnueicmb peanizayii
Po3po6HUK BONoaie KOHCTPYKTOPCHKOK AOKYMEHTALIE0 Ha 0aNH TMNOPO3Mip nakepa. lNpoBeaeHi
BUNpobyBaHHA gocnigHoro 3paska nakepa. [NMnaHyeTbCcs ChiflbHO i3 MNOTEHUINHUM BUPOBHMKOM -
NigNPUEMCTBOM «XapKiBMaLL» i 3aMOBHUKOM po3pobuTun napaMeTpudHuim psg nakepis Ta Hanarogutu
X BUPOOHMLUTBO.

lpasoeuli 3axucm
KoHCTpyKLUist nakepa 3axuwieHa nateHToM.

KepieHuk Haykoeoi po6omu

Kocmpuba leaH Bacunboeu4
KaHOMOaT TEXHIYHUX HayK, OOUEHT
Kadenpa HadTorazosoro obnagHaHHs
Ten. +380342727101, 067-476-34-26.

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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NMPUCTPIN NS KOHTPOJSIO HATAIY
NACIB BAFATOPAAJHOI NACOBOI NEPEQAMI

Kopomkuu onuc
[OBroBiYHICTb KNMMHONACOBMKX Nepeaad CyTTEBO 3anexuTb Big NonepeaHboro (MOHTaXHOro)
HaTary naciB. CUNbHO HATArHYTI Nacu CTBOPIOKOTb 3HAYHI HaBaHTaXXEHHs Ha Banu KIIMHOMacoBUX
TpaHCMICIN, LLIO NPUCKOPIOE NPOoLIEC BTOMHOIO pyMHyBaHHSA BarsiB, nacis, cnpauoBaHHA MigLWUMHUKIB.
Cnabo HaTarHyTi nacv NPOKOB3YKTb Ha LWIKiBaX, HarpiBalTbCs, B pe3ynbraTti Yoro iHTEeHCUMBHO
CNpaubOoBYOTHCA i LLKIBM i nacu.
30BHILUHIN BUrNAL NPUCTPOIO NOKa3aHO Ha pUCYHKaXx.

p

W & v 2

v
3oeHiwHili eu2nsi0 npucmporo Cxema KoHmposnt Hamsy naca
OCHO8HI rnepeesacu

B YkpaiHi aHanoriB npucTporo HeMae; NPOCTOTa KOHCTPYKLIT, 3pyYHICTb ekcrnnyaTawii, BUCoka
TOYHICTb BUMIipIOBaHHS.

lMpo6nemu siki eupiwyrombcs
[lae MOXNMBICTb KOHTPONIOBATN HATAr NaciB LWNAXOM BUMIpOBaHHS ABOX NapaMeTpiB HATAry —
3ycunna Ta CcTpinu npornHy nacis. Po3pobneHa KOHCTPyKUis AOCNIAHOro 3paska npucTporo.
MpoBoaATLCA NPOMUCNOBI BUNPOOYBaHHS 4OCIIQHOIO 3pa3ska.
Cobepa sukopucmaHHs
Ha GypoBux Ta HadpTorazoBngobyBHUX NignpuUeMCTBax, A€ BUKOPUCTOBYIOTLCA KIMHOMACOBI
TpaHcMicil (NpMBOAW HACcOCiB, KOMMPECOPIB, BEPCTATIB - Ka4arok Ta iHLu. ).

Moxxnueicmb peanizayii
Po3po6bHKK BONoaie KOHCTPYKTOPCLKOK AOKYMeHTauieto. [naHyeTbCa cninbHO 3 NignpMeMCTBOM
«XapkiBMaLL» HanaroguT BUpOOHMLTBO MPUCTPOLO.
lIpasoeuli 3axucm
Po3po6ka 3axuLeHa nateHTom Ykpainu Ha BuHaxig Ne24213,2007.

KepieHuk Haykoeoi po6omu

Kocmpuba leaH Bacunboeu4
KaHOMAaT TEXHIMHUX HayK, OOUEHT

Ora3oBoro obrnagHaHHs
42727101, 067-476-34-26.

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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CNOCIB ENEKTPOAYIOBOIO HANMNABJIEHHA
MATEPIANIB I3 PEANISALUIEIO CAMOMNOLWUPIOBAHOIO
BUCOKOTEMIMEPATYPHOIO CUHTE3Y

Kopomkuu onuc
[ns HannaeneHHs marepianis i3 peanisauielo caMOnoLMPOBAHOIO BUCOKOTEMMEPATYpPHOro
cuHTedy (CBC) nponoHyeTbCs MpOBOAUTU €K30TEPMIYHY peakuito BUXIAHUX KOMMOHEHTIB B
TpyB4acToMy enekTpoai, iHiLiFKYN CUHTES A€o TENSTOBOI eHEPTil ENEKTPUYHOT Y.

OcHoeHi nepesaau
Pesynbratv npoBeaeHnx BUNnpobyBaHb 3 BU3HAYeHHSA abpa3nBHOT 3HOCOCTINKOCTI OCNIAXKYBaHUX
MOKPUTTIB MoKasanu, Wwo wapu, oTpumaHi npu cymiweHHi CBC 3 enekTpoayroBMm HansaBrneHHsIM,
BOSOAi0Tb 3HOCOCTIMKICTIO B 1,17 pa3 BULLOLO Y NOPIBHSHHI 3 WWapamMu, HannasneHnMm enekTpogom 3
rOTOBMMW NMpoAyKTaMu B SIKOCTi HanoBHIOBaYa, O NOSICHIETLCS BUSBNEHUMU BiAMIHHOCTAMU B iX
MIKPOCTPYKTYPi.

lNpobnemu siki supiwyrombcs
MigBULWEHHA [OOBroBIYHOCTI MaWWH ANA  TPAHCMNOPTYBaHHS, 3MillyBaHHS, [O3YBaHHS,
NnoapibHEHHS, NpecyBaHHs, OPMKETYBaHHS CUMY4YMX Ta MAACTUYHMX Mac i3 MOMIPHUM Ta BUCOKUM
BMicTOM abpasuBy.

Cohepa sukopucmaHHs
BigHOBNEHHA Ta 3MiyHEeHHsT poboyMx MNOBEPXOHb Ob6NagHaHHsA, WO npautoe B yMOBaX
iHTEHCMBHOrO abpasnBHOIO 3HOLLYBAHHS.

Moxxnueicmb peanizayii
cninbHe goornpaLoBaHHSA po3pobKm 3 MeTOK aganTaLii 4O BUMOT KOHKPETHOT PO3POOKM.

KepieHuk Haykoeoi po6omu

Jlyuak imumpo Jlro6omuposuy
Kadenpa 3BaptoBaHHS KOHCTPYKLi

Ta BiAHOBMEHHSA AeTanen MawuH

Ten. +380501485243

e—mail: d.l.lutsak@gmail.com
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HOBWUW METO[, BE3AEMOHTAXXHOIO METPONOIYHOIO
KOHTPOIJIKO NOBYTOBUX NIYUTIBHUKIB F'A3Y

Kopomkuu onuc

OcobnueicTio peanisauii metogy 6e34eMOHTaXHOr0 METPOSIOriYHOro KOHTPOS MobyToBMX
niynnbHuKiB ragy (MJ117N) € 3acTocyBaHHS KOMMMEKCHOTO MPUCTPOIO, SSIKUW MICTUTL LLIOHaMMEHLLE OOMH
TEeXHOSOriYHUIM By305 Biobopy NpupoaHoro rasy 3 gaBadyamu TUCKY, TeMnepaTtypu i ryCTUHU NPUPOAHOIro
rasy, Skui BMOHTOBaHWIN B OOMH i3 3anipHMX KpaHiB ekcrnyaTauiiHOro ra3ocrnoXmBHOro obnagHaHHS.
3HayeHHa noxubkm [T BM3Ha4alOTb LWINASIXOM MOPIBHAHHA MoKasiB  gocnigkysaHoro [T 3
KOHTPOITbHUM 06'eMOM rasy, BU3Ha4eHUM onocepeKkoBaHO KOMMITEKCHUM MPUCTPOEM.
OTpumaHi 3HayeHHs noxmbok [T galTb MOXMAMBICTL 3pOOUTM BUCHOBOK MPO pesynbratu
mMeTporsioriyHoro koHTponto MMM, 3aBAAKM SKUM 30IMCHIOETLCA AiarHOCTYBaHHA MOro Npaue3aaTHoCTI i
nepeBipKU Ha Bi4MOBIAHICTb HOPMATUBHUM JOKYMEHTaM MeTposoriyHux xapakrepuctuk M1

OcHoeHi nepeesazu
3MeHLLEHHS 3aTpaT Ha NPOBEAEHHSI METPOSONYHOro KOHTPOSIO NiYnNbHKKIB rady Ha 3040%, 3a
paxyHOK BiACYTHOCTi onepaLin MOHTaxXy | AeMOHTaXy NoByTOBMX NiYUSTbHUKIB, TX TPAHCNOPTYBAHHS A0
MicUS MOBIPKKN NPU BU3HAYEHHI IX NMOXUBKN, a TaKOX MOXMMBICTb 36iNbLUEHHS MiXKMOBIPOYHOrO TEPMIHY
3aBasiku meTponoriyHomy KoHTposto M1 3a micuem ekcnnyatauii. BusHavyeHHss hakTUYHOT NOXMBKM
MJIN Ha peanbHOMY cepefoBULLi B eKcrslyaTauinHUX yMOBaX, dka MOXe BigpI3HATUCS Bif NOXMOKM,
OTPUMaHOT NP1 METPONOriYHOMY KOHTPOSI Ha MOBITPI.

lMpobnemu siki supiwyrombscsi
BusHayeHHA 6e30eMOHTaXHUM MEeToAoOM MeTponoriyHMx xapaktepuctuk [T Ha wmicui
ekcnnyarauii 6e3nocepegHbO y CMNOXWBaAYiB 3 BUMKOPUCTAHHAM NPUPOAHOrO rasy €k pobo4voro
cepegosuLa.

Cohepa sukopucmaHHs
MeTtponoriyHui koHTpornb 3a MJ1I Ha micui ekcnnyaTtauii B KOMyHanbHO-NobyToBin cdepi, Lo
3abesneyye paLioHanbHe BUKOPUCTaHHS NPUPOLHOrO rasy i JOCArHEHHSA BUPILLEHHS NUTaHb
€HeprooLagHoCTiI.

Moxnueicmb peanizayii
CninbHe goonpavoBaHHA po3p00KM 3 METOI BUrOTOBIIEHHS EKCNEPUMEHTANbHOIO 3paska i noro
METpOoriyHa atecTauis.

lIpasoeuti 3axucm
MaTeHT YKpaiHu Ha KOPUCHY MOAENb.

KepieHuk Haykoeoi po6omu

Cepedrok Opecm €s2eHosUY
AOKTOP TEXHIYHUX HayK, npodecop

3aB. Kad. "MeToau Ta npunagu KOHTPOso
SKOCTI | cepTudikadii npoaykuii”
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Mporpamuui npoaykT «METOAUKA OLIIHKU HAMNPYXEHO-
AE®OPMOBAHOIO CTAHY TPYBONPOBOAIB 3A JAHUMU
NPO NEPEMILLEHHA NEBHOI MHOXXUHU TOYOK NOBEPXHI,
YMOBMW EKCINITYATALII OB'EKTA TA AHI3OTPOMNIIO MATEPIANY»

Kopomkuu onuc
3a fgaHumMuy Npo nepemilLieHHs NEBHOT MHOXMHM TOYOK NOBEPXHI Tpy©6onpoBoay BM3HAYaOTLCA
BCi KOMNOHEHTM TEeH30pa HanpyXeHb Ha OCHOBI anpoKcMMaLii NONOXeHHSA TPpyOu B JBa MOMEHTU Yacy.

OcHoeHiI nepeesazu
He Bumaraetbca iHopmauia nNpo Aitodi Ha TpybonpoBig CuUnM Ta HaBaHTaXEHHS — X Ais
BPaXOBYETbCS iHTErpanbHO K BENTMYNHU 0OYMOBIEHMX LMW SigMU NEpPEMILLEHb, NPOCTOTa peanisauil
, MOXIUBICTb [OOnNpautoBaHHs pPo3pobkn 3 MeTow aganTauii 40 BUMMOI KOHKPETHOI  AiNSHKK
Tpybonposoay.

lNpobnemu siki eupiwyrombcsi
OuiHka pearnbHUX HanpyXeHb B TPyO6ONpoBoOAi, 3anMLLKOBOrO pecypcy, BUAINEHHS NOTEHLIMHO
Hebe3nevHux JinsHoK Tpy6onpoBoAiB, WO TPMBanuii Yac eKkcnyaTyTbCs B CKNagHMX yMOBaX 3 TOYKM
30pY 3MiHU IX HANpy>XeHO — Ae(POPMOBaHOrO CTaHy.

Cohbepa sukopucmaHHs
MarictpanbeHi TpybonpoBoAW, TEXHOMNOrYHI TPYOONPOBOAM KPYMHUX TEXHIYHUX KOMIMMEKCIB,
KOMYHarbHi Tpy60onpoBoan MiCbKOT iHPaCTPYKTYPMU.

Moxnueicmb peani3zauii
[MporpamHuit KOMNNEKC, TeXHiYHa AOKYMeHTauis, cniflbHe AoonpaLoBaHHA po3pobKu 3 METOHD
aganTauii 4o BUMOT KOHKPETHOIo 06'eKTa AOCNIAXKEHHS.

lpasoeuli 3axucm
CsigouTBO NPO peecTpauito aBTopcbKoro npasa Ha TBip Ne24564 — [MporpamMHui NpogykT
«MeToguka ouiHKK Hanpy»XeHo-AedopMOBaHOro CTaHy TpybonpoBOoAiB 3a JaHUMM NPO NEPEMILLEHHS
MEeBHOI MHOXMHM  TOYOK MOBEPXHi, YMOBWM ekcnnyaTauii ob6'ekta Ta aHi3oTponito martepiany»Big
26.05.2008.

KepieHuk Haykoeoi po6omu

Onitiruk AHOpIl lMempoeu4
AOKTOP TEXHIYHUX HayK, npodyecop,
3aB.ka. MMI  IGHTYHI —

MOG. Ten. 0662254813

BukoHaBLj -

Heszamati bopuc Cepeitiosuy
KaHOunaaTt TEXHIYHNX HayK,
aou.. kacp. MMI IOHTYHI

lNaHbkie XpucmuHa BacunieHa
naaT TEXHIYHUX HayK,
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KOMM'IOTEPHA CUCTEMA ONTUMAIJIIBHOIO
KEPYBAHHA FA30MNEPEKA4YYBAJIbHUMU
ATPErATAMU 3 YPAXYBAHHAM IX TEXHIMHOIO CTAHY

Kopomkut onuc
Cuctema ontumaneHoro kepysaHHs [TIA 3 ypaxyBaHHSIM 1X TEXHIYHOIO CTaHy I'PYHTYETLCS Ha
BXe iCHYIoMIN cucTemi kepyBaHHSA poboToto KC i 3abesnedye onepaTUBHO-AUCTETYEPCHKE KepYBaHHS
KOMMNPECOPHUMM arperatamu B pearnbHOMYy 4aci. lMporpamHe 3abe3nedyeHHst 3agadvi OoNTUManbHOMo
KepyBaHHA odopMIieHe Yy BUrNa4i npuknagHoro

Crnenismess nporpanss zafesmeusHE R CROTEADL

I TIBLANEH OO E2PYESHEA NPOLEC0M EDMIPHMYESHER
EANS———— : NPOrpamMHOro MOAYMs ONTMManbHOIO KepyBaHHS

‘ ENOK EKCNEPTHOU OUIH KM

(MMMOK), B SKMA iHTErpoBaHa HM3Ka  MNPOrpamMHUX
npoaykTiB, po3pobneHux y cepepoBuiax MatLab, Excel Ta
Delphi.

Bci nporpamHi npogyktn, ob'egHaHi iHTerpaTtopom,
AKMA HanucaHuMm Ha 06'eKkTHO-opieHToBaHin moBi Delphi.
BiH ocdopmnennn y surnsai ob'ektHoro BikHa B Citect i
[03BONSA€E 3py4HO BiACMiOKOBYBaTU TEXHOSOMNYHUA NpoLec
y peanbHoOMy MacLuTabi yacy.
‘I-rilill- TR ' _ B3aemogaia 6a3oBoro nporpamHOro KOMMsfekcy Ta
=t T cneuianbHOro MoAynsa MNOACHIETbLCA CTPYKTYPHOK
CXEMOI0, HaBeEeHOI Ha PUCUHKY.

OcHoeHi nepeesazu
Komn'toTepHa cuctema 3abesnedyye onTUManbHUI Po3Nogin NOTOKIB rady MK napanenbHo
npauroyYnMn arperataMmm 3 BpaxyBaHHAM IX TEXHIYHOro CTaHy Ta napamMeTpiB HaBKOSULUHBbOIO
cepefoBula npwv 3agaHin NPOAYKTUBHOCTI KOMMPECOPHOT CTaHLUil, Ta 3MEHLUEHHA CrnoXWUBaHHSA
nanuBHOrO rasy.

lMpo6nemu siki eupiwyrombcs
CwuHTe3oBaHa cucteMa onTumaribHOro KepyBaHHSA Ta po3pobneHe i nporpamHe 3abe3nevyeHHs
Ha OCHOBI anropuTMIB paH>XXMPyBaHHS HarHiTadiB 3a iX TEXHIYHMM CTAHOM Ta anropuTMiB ONTUMarbHOro
kepyBaHHs poboToto MIA.

Cobepa sukopucmaHHs
HadpTorasosa ranysb

Moxxnueicmb peanizayii
MoxknumBe cninibHe foonpaLoBaHHA 3 METO aganTauii 40 BUMOT KOHKPETHOI pO3pOo6KN.

KepieHuku Haykoeoi po6omu

lNop6itiyyk Muxatino leaHoeu4
OOKTOP TEXHIYHUX HayK, nNpodhecop,
3asiyyk Sipocnae leaHoguY

KaHOuOaT TEXHIYHMX HayK, OOLEHT,
Ten. 50-45-21
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MPOrPAMHMA MOAYIb 3A0AYI ONTUMISALIIT NPOLIECY
NOrmubeNeEHHA CBEPANNIOBUH B YMOBAX HEBU3HAYEHOCTI

Kopomkuu onuc

MporpamHuii Moaynb 3agadvi ONTUManbHOIO KepyBaHHS NpoLecoM nornnbneHHs cBepanoBuH
06'egHaHoO Linuin pag nporpam: BUSHaA4YeHHS cTaHy 6ypoBOi yCTAHOBKWN; CUHTE3Y EMMIPUYHMX MOAENEN;
MPOrHO3yBaHHA TPMBANOCTI CNyCcKO-NigiManbHUX onepauii Ans HacTynHOro Pewncy; BU3HAYEHHS
ONTUManNbHUX KepyBaribHUX Ai — OCbOBOr0 HABaHTaXXEHHSA Ha 4ONOTO Ta YacToTM Noro obepTaHHs 3a
KpuTepiem BapTOCTi MeTpa NpoxXoaKu cBepanoBuHU. Ha pucyHky 1 nokasaHa B3aemopgia nporpam, Lo
YTBOPOKOTb NporpaMmHnin mogynb «Ontumisauia». Po3pobneHo nporpamHe 3abe3neyeHHsi 4O3BOSISE
ekcnopTyBaTth AaHi i3 6a3u gaHnx komnnekcy CKYb-M2 y nporpamu «BusHaveHHst onepauii 6ypoBoi
yCTaHOBKM», «CuMHTE3 emMnipnyHmnx mopgenemn», «l1porHo3yBaHHS TPWMBaNoOCTi CRyCKO-MigiiManbHUX
onepauin» Ta «OnTMmI3auis npouecy NOrnNUMGNEHHS CBEPANOBUHY», SKi YTBOPKOKTb MNpPOrpamHe
3abe3neyeHHa 3agadvi ONTUMANbLHOrNO KepyBaHHA npouecom nornubneHHa cBepanoBUH
«OnTnmizauin».

OcHoeHi nepeesazu

[MporpamHuit Moaynb onTUMi3aii npouecy NornMbneHHsa cBepanoBMH B yMOBaX HEBU3HAYEHOCTI
CTBOPEHUN I'PYHTYETLCHA Ha IHHOBAUIMHUX METOAdaxX TakuUX K BU3HAYEHHHA TEXHOSOrYHMX onepawin
OypoBMX YCTAaHOBOK 3 BUKOPUCTAHHAM LUTYYHUX HEMPOHHUX MEpEeX; CUHTe3 eMMipudHuX moaenewn
OnTMMasibHOI CKNagHOCTI 3 BpaxXyBaHHAM HEYITKOCTI PeXMMHUX napameTpiB npouecy nornmbneHHs
CBEPANOBUH; BU3HAYEHHSI ONTUMAasbHUX Kepyruux Aid 3a KpuTepieM MiHiManbHOI BapTOCTi MeTpa
NPOXOAKN CBEPASIOBMHU B YMOBax HeBM3HA4YeHOCTi. [lporpamHuin mMoaynb iHTerpoBaHun B
aBTOMaTM30BaHy cucteMy ynpaeniHHA Ha 6a3i komnnekcy CKYB-M2.

X | npoepama e

Baza dawux [ auamaernn bl Opopamop e
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PucyHok 1 — Bzaemodis npozpam PucyHok 2 — 3pa3ok eidobpakeHHs1
npozpamHo20 Modysns «Onmumizauyisi» iHgpbopmauii Ha ducnnei onepamopa

lNpobnemu siki supiwyrombscs
OnTtumanbHe KypyBaHHA npouecom nornnénexHHs cBepannoBMHMN B yMOBax HEBU3HAYEHOCTI 3a
KpuTepiem BapToCTi METPa NPOXOAKN CBEPANTOBUHN.

Cobepa sukopucmaHHs
Hadprorasosa ranysb.
Moxnueicmb peani3zauii
ApanTauia nporpamHoro 3abeaneyeHHs 4O KOHKPETHUX YMOB BypiHHSA.

KepieHuk Haykoeoi po6omu

I op6:uqyk Muxaduno leaHosuY
XHIYHUX HayK, npod)ecop,
benpu komn'toTEPHUX CUCTEM | MEPEX
@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




IBAHO-CIDPQHKIBCI:KI/II';I HAIIIOHAABHHH
TEXHIYHUH YHIBEPCHTET HA®TH I TA3Y

0-OPAHKIBCLK|

KCYB - KOMITIOTEPU3OBAHITC, A33, IT
CUCTEMM EKONOIYHOI BE3NEKU TEPUTOPIN
PO3POBKU HA®TOINA30BUX POAOBMULL

Kopomkuu onuc
Ha cy4YacHOMy piBHi pPO3BUTKY €KOJSIOFYHOI HayKKn i
NPUPOAOOXOPOHHOI NPaKTUKM HeQOCTaTHbO AaBaTu 3ararbHi OLiHKM
Cy4acHOI cuTyauii TOl 4M iHWOT TepuTopil Ta BiAHOCHOro Cy4YacHOro
CTaHy KOMMOHEHTIB AOBKiNMs. HeobxiaHO nepexoamTi 4o iX KinbKiCHOT
OLiHKM, LLO A03BOSUTb He TiNbKM Binbll 06'EKTUBHO OLIHUTK CTYMiHb
TpaHcdopMauii NpMpoaHnX naHawadgTie, a 1 po3podUTU KOHKPETHI
NPUPOLOOXOPOHHI 3axoAW MOAONaHHA BUHUKHEHHSA HaA3BUYaNHWUX
X, a TaKOXX BUKOHYBaTN EKOHOMIYHI pO3paxyHKN HEOBXIAHNX KOLTIB
Ans X nogonaHHs. Tomy, Makwu4u MaTepiany pgetanbHUX
nangwadTHO-reoXiMiYHUX AocnigXeHb 3 BignoBigHUMKM Gaszamu
AaHUX | OLIHOYHMMWU TEXHOreoXiMiYHHUMK KapTamu, MU NPONOHYEMO
¢ HOBWW Crocib KifbKICHMX OLHOK Cy4aCHOro CTaHy Ha OCHOBI BMICTY Y
KOMMOHEHTaxX [OBKINMA  BaXKUX MeETaniB, KOHUEHTpauil SKux B
neBHUX iHTepBanax 6esneyvHi Ang HopManbHOro PO3BUTKY NPUPOOHO-
aHTPOMOreHHNX reocucTem, WO CTBOpPlEe Oesneky AN

KUTTEQIANBHOCTI HACENEHHS.

OcHoeHiI nepeesazu
Mo>xnumBICTb peryntoBaHHs €KONOriYHOT 6e3nekn B NpoLeci iHTeHCUdikaLii HagTorazoBMao0byTKy.
Y CBITOBIN NpaKkTUL,i aHanoriB HeMae.

lMpo6nemu siki supiwyrombcsi
3axucT goBKinns npu po3pobui pogosuL HadTK i rasy.

Cobepa sukopucmaHHs
HadTorasoBngobyBHi nignpuemcTBa AepXaBHOI Ta NpMBaTHOI OPM BNACHOCTI

Moxnuegicmb peani3zauii
HAOMI «Ykpaina» Ta MNMAT «YkupraszsngobyBaHHS» crinbHe JooNpaLuoBaHHS po3p0o0KM 3 METOH
aganTauii 4O BUMOT KOHKPETHOT pO3po6KK

KepieHuku Haykoeoi po6omu

AdameHko Onez2 Makcumoeguy

AdameHko Sipocnae Onezoeu4
I®HTYHTI, Byn.Kapnarceka 15,
Ten. (0342) 50-59-42, yarad@inbox.ru
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CNOCIBE CTBOPEHHSA EKONOIYHOI
MOAU®DIKALIII HA®TOLUNTAMOBOIO AMBAPY

Kopomkuu onuc

KoHcTpykuist 6ypoBoro ambapy cknagaetbcsi 3 1-30BHiLLHA
CTiHKa, HavwWinbHiWwa (FMUHUCTUI TUN I'PYHTY); 2-NPOMIXKHA CTiHKa,
cepefHs LWinNbHICTb (necu, necoBaHi W kapOOHaTHI CYrMWHKM Ta
Cynickn); 3-BHYTPIWIHA CTiHKa, aKTMBHA HaWMeHLWa LWifbHICTb
(pisHOgMCNEPCHWIA, PI3HOTUMHMIA MNICOK abo I'pyHTM 3 BMICTOM He
meHwe 40% nicky); 4- 6opT HadTOowMnamoBoro ambapy; 5-3ona 3
Bioxogamu BypiHHS (2:1); 6- BHYTPIWHSA CTiHKA, akTMBHa HaMMeHLUa
WiNbHICTE  (Pi3HOANCNEPCHUN, PI3HOTUMHUIA NiCOK abo rpyHTU 3
BMiCTOM He MeHLue 40% nicky); 7-BUryYeHi r'pyHTH.

OcHoeHi nepesaau
lMoegHaHHA OeKiNbKoX CTIHOK 3 PI3HOro TUMY I'PYHTY LO3BOMSIE CMOBINBHUTY NpoLecu mirpauil 3
OypoBoro ambapy. lNMoegHaHHA kOMOGiHaUii CTIHOK i3 BMKOpPUCTaHHAM copbeHTy (3onm) npouecu
peKynbTUBaLlii po3noYMHaTbCA 0fgpasy i3 NoTpanssgHHAM HAaNOBHEHHS ambapy Yu LLNIaMOCXOBULLA.
3anponoHoBaHa KOHCTPYKUis O03BONSE noganbllue BUKOPUCTaHHS Teputopii BypoBoro ambapy nig
Oyab KU TUN NIOACLKOI AiSNbHOCTI

lMpobnemu siki supiwyrombscs
BukopucTaHHsi 3anponoHOBaHOI KOHCTPYKLiT BypoBoro ambapy A03BONSiE NPOBOAUTU MpoLEeC
peKynbTUBALLiT TepUTOpIi 3a4isiHOT Nig HbOro 6e3nocepeaHbO Big NOYaTKy MOro 3anOBHEHHS.

Cohepa sukopucmaHHs
BypiHHA cBEpANOBMH, pekynbTuBaLia OypoBux ambapis.

Moxxnueicmb peanizayii
Po3po6ka KOHCTPYKLii | TEXHIYHOT AOKYMEeHTaUji.

lpasoeuli 3axucm
MaTteHT YkpaiHm Ne 103876

KepieHuku Haykoeoi po6omu

Kavana Tapac bozdaHosuy4
I®HTYHT, Byn.Kapnatcbka 15,

Ten. (0342) 50-59-42

e-mail: taraskachala@gmail.com

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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CNOCIB OYUCTKK BIAXIAHUX IA3IB KOMINPECOPHUX
YCTAHOBOK BI} CO TA NPUCTPIA ANA MOro PEANISALII

Kopomkuu onuc

MpuCTpin oNst OYUCTKU BUKMOHUX ras3iB CKragaeTbcs 3
BUXIiAHOI TPyOn —4, TypGiHM — 6, Wo cnony4ac ii 3 ioHi3auinHol
Kamepu — 2, 3 MoBITPSAHOro komnpecopa — 1, ioHi3auinHoi
Kamepwu — 2 i ynerpacpionetosux namn — 3 (Hanpuknag OPK-
1000)i gumoBoi Tpybu —5.

OcHoeHi nepesaau

B ocHoBy cnocoby mogeni nocrtaBrneHa 3agada
BAOCKOHanNeHHs ouuctkn CO, wo nondrae B A04aTKOBIN
nogadi ioHi3oBaHOro NOBITPS Y BUXIiAHI ra3un, a NpUCTpoeM Asis
LbOro CIY>XUTb NOBITPSAHUIM KOMMAPECOP i iOHI3auiMHa kamepa
3 naMmnamu ynetpadioneToBoro cBiTna, Wwo nogae nosiTpa y
BUXiOHi ra3u.

A,

lpo6nemu siki supiwyrombcsi

[OHM KNCHIO NpK 3MiLlyBaHHI 3 Monekynamm CO BCTynatoTh B peakLito fookucneHHs go CO2, wo
B KiHLLEBOMY pe3ynbTaTi Npu3BoANTb 40 OYUCTKM BUKMOHWX rasiB Big OKCMAY BYrMeLto.

Cobepa sukopucmaHHs
KomMnpecopHi cTaHLii 3 razonepekadyBasibHUMU arperatamu.

Moxxnueicmb peanizayii
Po3po6ka KOHCTPYKLi | TEXHIYHOT AOKYMEeHTaLji.

lpasoeuli 3axucm
MaTteHT Ykpainm Ne102157.

KepieHuku Haykoeoi po6omu

Muxaunrok KOnis [ImumpieHa
I®HTYHT, Byn.Kapnarcbka 15,

Ten. (0342) 50-59-42

e-mail: ecology@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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TEXHIYHHH YHIBEPCHUTET HA®TH I FA3Y

METOAUKA NTrEOAE3UHHOIO KOHTPOIIO HAA3EMHUX
NEPEXOAIB MATCTPAJIbHUX TA30MNPOBOAIB

Kopomkuu onuc
MeToguka pernameHTye NopsiAOK OpraHisauil i TexHonorii npoBeaeHHst 0bCcTexeHb GankoBmx
HaO3eMHUX NepexoAiB MaricTpanbHMUX ra3onpoBoiB Ta IX KOHCTPYKTUBHUX EITEMEHTIB.

OcHo8HiI nepeesazu
MOXnKMBICTb BUKOHYBaTK OE3KOHTAKTHI BUMIpK, @ TaKOX BM3HA4YaTWM reoMeTpUYHi napameTpu
nepexopis 3 BUCOKOK TOYHICTHO Ta B HAMKOPOTLLI TEPMIHMW.

lMpo6nemu siki eupiwyrombcs
NiABULLEHHS TOYHOCTI Ta 6e3neKkn BUKOHAHHA reoae3nyHmX pobiT nig Yac BUSHa4YEHHS reOMETPUYHMX
napamMmeTpiB Haa3eMHUX nepexonis TpybonpoBoAiB, B 3aNeXHOCTI Bif IXHbOI KOHCTPYKLiT Ta yMOB
eKkcnnyaTau,il;
NigBULLEHHST TOMHOCTI HaBedEeHHs Bi3MPHOro NPOMEHsi Ha MOBEpPXHI0 Tpybonposoay nig roctpum
KyTOM 32 paxyHOK BUKOPUCTaHHS 3arpornoHOBaHOI Bi3PHOI MapKu;
MOXIUBICTb YHWKHEHHSI BMMMBY KOPOTKOMEPIOAMYHUX 3MilleHb Tpybu, BUKIMKaHUX hakTopamu
TEepPMiYHOro BNIMBY.

Cohepa sukopucmaHHs
Mpu3aHayeHa onsa nepcoHany MiHinHO-ekcnnyaTauinHnX cryx6, a TakoX iHXKeHEePHO-TEXHIYHUX i
HayKOBMX MpauiBHUKIB, $Ki 3aMMalOTbCA reofesnvyHMMn OOCTEXEHHSMW HaA3eMHUX MNepexois
MaricTpanbHNX ra3onpoBOAiB.

Moxxnueicmb peanizayii
CTBOpeHHFI HOPMaTuUBHUX ,EI,OKyMeHTiB.

KepieHuku Haykoeoi po6omu

Kyxmap [eHuc Bacunbosuy4

KaHOMAAaT TEXHIYHUX HayK
acuCTeHT Kadheapy 3eMneBNopsiAKYBaHHS Ta KagaacTpy;

Inbkie €s2eH KOpituosu4

KaHAMAAT TEXHIYHUX HayK

AOLEHT kadeapuy 3eMrneBnopsaKyBaHHA Ta kagacTpy.
Email: zvk@nung.edu.ua

Ten. kad. 3BK: 50-66-10

Ten. mob.: 066-187-73-54 (Kyxtap O.B.)

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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N‘;‘? TEXHIYHUU YHIBEPCUTET HA®GTH I FA3Y
®IHAHCOBO-EKOHOMIYHUA MEXAHI3M
PEHTHOI'O PENYNIOBAHHA Y HA®TONA30BOMY KOMMNEKCI
Kopomkuu onuc

EKOHOMIYHMIN MeXaHi3M, Lo Jae 3Mory AndoepeHLitoBaTh PEHTHI NnaTexi 3anexHo Big rmubunHu
3andraHHsi NPOAYKTUBHUX MOKMagiB Ta KoedilieHTy rigponpoBigHOCTI i 34incHoBaTU crnipaBennBuii
nepepos3noginn PeHTHUX NMaTexiB MK AepXaBHUM Ta MicueBuMM OrogKeTamMmym 3 ypaxyBaHHAM iX
dyHKUiOHaNbHOI NpUpoau Ta HaJalTbCA pekoMeHfauil Wwoao NiaBULEHHS PiBHA edeKTUBHOCTI
HadgTorasoBuX NiANPUEMCTB B YaCTUHI:

1) yOoCKOHaneHHs 3aKoHOA4AaBYO-HOPMATUBHOI ©asn YKpaiHM 3 MeTo MNOoKpaLleHHS
IHBECTULINMHOrO KnimarTy;

2) po3noginy pPeHTHOI nnatu 3a BMAOOYTOK BYIMEBOOHIB MK OepXaBHMM Ta MiCLEBUM
OromKeToM;

2) yaoCKOHaNeHHs MeETOANKN BU3HAYEHHS peHTabenbHOCTi CBepASI0BUH;

3) po3pobneHHs yHiBepcanbHUX METOANYHUX peKoMeHAaUin BU3Ha4YeHHs cobiBapTocTi pobiT 3
BMA0OYyBaHHA HadOTW i ra3y, Npyn BUpaxoByBaHHI cneundiyHux yMoB BUAOOYBaHHS BYrNEBOAHIB.

OcHo8HI nepeeazu
OO6rpyHTYBaHHA AudepeHuialil peHTHMUX NNaTexiB 3anexHo Bif OCHOBHUX PEHTOYTBOPHOHYMX
BMacTMBOCTEN HATOrasoBux POAOBULL, a CaMe KONMEKTOPCbKMUX BNACTUBOCTEN MnacTiB Ta rmMnbuHu
3andraHHsa MNpPOAYKTUBHUX FOPWU3OHTIB Ta cripaBednMBUA NEepeposrnofisl PEeHTHUX nnaTexis Mix
GroopkeTamMun pisHUX PIBHIB 3 ypaxyBaHHAM BUMOr pedopmn AeueHTpanisauii ang nigBuLLEeHHSN
iHaHCOBOI CaMOCTIMHOCTI Ta iIHBECTULINHOT NPUBaBNNBOCTI TEPUTOPIN.

lMpobnemu siki supiwyrombcs
BctaHoBNeHHA O0OrpyHTOBAHOro piBHA MNPUPOOHO-PECYPCHUX PEHTHUX MnnaTexiB Ta
nodarnbLIOMy CnpaBeasiMBoOMYy IX Nepepo3noaini Mix 6rogKeTaMmn pidHUX PIBHIB, 3 METO MNiABULLEHHS
iHBECTULIMHOI NPp1BabnMBOCTI TEPUTOPIN Ta iHTeHcUdiKaLii BuOobyBaHHS ByrneBOLHIB.

Cohepa sukopucmaHHs
HadTorasoBui komnnekc, cpepa 61o4XeTHOro Ta NoAaTKOBOIO PeryritoBaHHS.

Moxxnueicmb peanizayii
Metoauka, ctaHgapT, NPono3uLil 3MiH 10 HOPMaTUBHO-NPaBOBMX aKTIB.

KepisHuku Haykoeoi po6omu

lNopansb JliniaHa TapacieHa
OOKTOP eKOHOMIYHWUX HaykK, npodecop
Kadenpa piHaHciB

Ten. +3803427504574

e-mail: fin@nung.edu.ua

Bumeuubkut Sipocrnae CmenaHosu4
AOKTOp EKOHOMIYHUX HayK, npodecop
Kadgenpa ekoHOMikM nignpuemcTea
Ten. +380342727144
: econpid@nung.edu.ua

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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MOMEIb NMPOLIECY NIBEPANI3ALII PUHKY FA3Y

Kopomkuu onuc
CTpyKTYypHO-bYHKLiOHanbHa Mogenb npouecy nibepanisauii pyHKy rasy YkpaiHu, B OCHOBI SKOT —
npouec npadi sk OCHoBa yHidbikau,il, sik cdoepa yTBOPEHHSA PYHKLiM ynpaBniHHA (puc. 1).
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Puc. 1.CmpykmypHo-¢hyHKUioHanbHa Mooesib npouyecy snibepanizayii puHky 2a3sy
OcHoeHi nepesaau

- NPUCKOPEHHS Nepexoay 40 HOBOI Moaeni npovecy nibepanisau,il;

- BOOCKOHaNeHHs iHgpopmMauiiHOT 6a3n KOHKYPEHTHUX PUHKIB;

- KOMMEKCHe NnaHyBaHHA NpoLeciB Nidepanisauii puHKiB EHEProHOCIIB;

- 3abe3neveHHs eheKTUBHOI KOMYHiKaLii MiX 3aLikaBneHUMU CTPYKTypamu.

lMpobnemu siki eupiwyrombscs
JloricTuka nepexogy A0 PO3BUHYTOT CUCTEMU EHEPTETUYHNX PUHKIB, rA30BUA  PUHOK SK 0B'eKT
CMCTEMHOrO AOCHIAXKEHHS | BUMOrM O HBOro, KOHUEeNTyanbHa mogene nibepanisauii puHKY rasy,
CUCTEMHa [iarHoCTUKa piBHA KOHKYPEHLT PUHKY rasy, iHTerpatMBHa couianbHO-eKOHOMIYHa cucTemMa
ynpasniHHA npouecom nibepanisadii.
Cobepa sukopucmaHHs
EHepreTuyHa ranysb YkpaiHu.

Moxnuegicmb peani3auyii
CninbHe goonpauoBaHHA po3pobkM 3 METOK aganTauil 4O KOHKPETHUX YMOB.

KepieHuk Haykoeoi po6omu

YcmeHko AHOpiti OnekcaHdpoesu4
OOKTOP EKOHOMIYHUX HayK, Nnpodecop
a.3232, syn. lWoneHa 1

.ustenko@gmail.com

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua
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METOAUKA AIATHOCTUKU OOUINBbHOCTI
IHTENEKTYANI3AUIT AIANBHOCTI NIANPUEMCTB
HA®TOFA30BOIr0 KOMMMEKCY YKPAIHU

Kopomkuu onuc

3anponoHoBaHa MeToaukKa nepegbavac:
- BCTQHOBMEHHA pPIBHA TOTOBHOCTI YMNPaBMiHCbKOrO Ta BUKOHABYOro MepcoHany HadTorasoBux
NiANPMEMCTB 40 NPOLECIB iHTeNneKkTyanisauil WsXxoM po3rnoBCIOIKEHHS Ta y3aranbHEHHSA pe3yrnbTaTis
aBTOPCbLKOro OnNuTyBaribHUKa, 3MIiCT AKOro cpOPMOBAHO Ha OCHOBI NonepeHbLOro HayKoBOro JOCBIAY
aBTopa, a TaKOX KOHCynbTauin 3 rany3eBuMu ekcrneptamu Ta paxiBusgmu B cdpepi ncmxosnoril
ynpaBsSiiHHSA | NCUXOAIarHOCTUKN;
- BW3HAYEHHs1 peanbHUX Ta HeobXigHMX YMOB iHTenekTyanisauili AianbHOCTI HadTorasoBux
nianpueEMCTB 3a pesyrbTaTaMy aHKETYBaHHS NepcoHasny Ha npegmeTt cyO'eKTUBHOI 3a[0BOSIEHOCTI
npauiBHMKa CBOEK AisNbHICTIO, MOTMBIB npaLi, PiBHA YCBIAOMMEHOCTI pori iHTenekTyanisauil B
edeKTMBHIN JiNbHOCTI NigNPUEMCTBA, SIKOCTEN, AKUMU MOBUHEH BOSOAITU NepcoHan Ta xapakrtepy
TPYAHOLLIB Y NOro NOBCAKAEHHIN poboTi;
- OUIHKYy PpiBHS iHTenekTyanisauii ynpaeniHUiB Ta BWKOHaBLUiB, BWKOPUCTAHHA HMMKU 3acobis
BMPOOHMLTBA 3a JONOMOrOK BiJOMMX Y HAYKOBIN Ta HaBYasbHiA nNiTepaTtypi TECTOBUX METOAMK, SKi
003BONATL  iAeHTUIKyBaTU pPiBEHb PO3BUMHYTOCTI SIKOCTEW, MNpPUTAMaHHUX [HTENeKTyanbHOMY
npauiBHMKY, @ TaKoX LUAAXOM aHanidy O6'eKTMBHOI iHopMaLil Ta 3any4yeHHs eKcnepTiB 3 yucna
HayKOBL,iB-4OCIigHWKIB Ta haxiBLiB-NPaKTUKIB.

OcHoeHi nepesaau

3anponoHoOBaHMM METOAUYHMI Nigxig Moxe OyTM BUKOPUCTAHWA ANSA BUSIBNEHHS Kepen
NiABULWLEHHS e(eKTUBHOCTI rocrnofapCbKol AiANbHOCTI 32 paxyHOK 3POCTaHHA iHTerneKTyaribHOl
CKrnagoBol y peanidauii npouecis HadTorazoBMMU NigNPUEMCTBaAMMU.

lMpo6nemu siki eupiwyrombcs

3anpornoHoBaHa MeToAMKa AO3BOSISE BUPILLYBATW HACTYMNHI Npobnemu AianbHOCTI BITYU3HAHMX
HadpTorazoBuxX NigNPUEMCTB:
- MOHITOPWHTY SIKICHUX 3MiH CTaHy nepcoHarny HagTorasosux NignpUeEMCTB;
- NigBULEHHSA e(PEKTUBHOCTI YNpaBmiHHA IHTENEKTyarnbHUM PO3BUTKOM NepcoHany nignpuemcts HI'K
YKkpaiHu Aans OOCArHEeHHS [OBroCTPOKOBOrO MO3UTMBHOMO edekTy npoueciB pedopMyBaHHSA
HadpTOrasoBol ranysi HauioHanbHOI EKOHOMIKM;
- BCTAHOBJIEHHA MNPUYMH HEeraTUBHUX TEHAEHLUIN rocrnogapcbkoi AisnbHOCTI HadTOorasoBux
NiANPUEMCTB, NOB'A3aHNX 3 PO3BUTKOM Ta BUKOPUCTAHHAM IHTENEKTyarnbHOro noteHuiany ix JI0acbKnx
pecypciB.

Cohepa sukopucmaHHs

Cnyx6u ynpaeniHHA nepcoHanomM HadTorasoBmx NigNPUEMCTB AJ151 BCTAHOBIEHHSA Ta peanisauii

KOMIIEKCY 3ax0AiB, CpsMOBaHMX Ha yOOCKOHANeHHs NpoLeciB iHTenekTyanisauil iX AisfibHOCTi.

Moxxnueicmb peanizayii
MeTtoguka € 6asoBoto Ans  noganbllol  Po3pobKM  IHCTPYMEHTAapil0  OUiHKM  NpoLeciB
iHTenekTyanisauii cninbHO i3 ¢ nyx6amn ynpaBniHHA NepcoHanoM KOHKPETHUX HadpTorasoBux
nianpueMCTB, aganToBaHOro Ao cneumdikm ix rocnogapcbKoi AisribHOCTI.

KepieHuk Haykoeoi po6omu
lMempeHko Bikmop lNaenosuy
OOKTOP €KOHOMIYHUX HayK, npodecop
OOKTOPaHT
ocsae flpocnasoeuYd

ByJ1. Kapnarceka 15, m. IBano-®pankiBcbk, Ykpaina, 76019 Tea. (+380 03422) 4-22-64,
daxc (+380 03422) 4-21-39, Bed-caiiT: nung.edu.ua, e-mail: admin@nung.edu.ua




IBAHO-dDPéHKIBCI:KI/IfI HAIIIOHAABHHH
TEXHIYHUH YHIBEPCHTET HA®TH I TA3Y

0-OPAHKIBCLK|

METOAUKA OBJIKY BUTPAT HA OBCJITYITOBYBAHHA
OCHOBHUX 3ACOBIB 3A MC®3 HA NIANPUEMCTBAX
HA®TONA30BOIO KOMIMNEKCY

Kopomkuu onuc
MeTogumka obniky BUTpaT Ha ekcnnyaTauito 1 06¢cnyroByBaHHss OCHOBHUX 3ac0biB OpieHTOBaHa Ha
nignpnemctea HIK, BpaxoBye o0cobnvBOCTi Ta CTPYKTYpy iX OCHOBHMX 3acobiB (BuaiB 06'eKTiB,
KOMMOHEHTIB) Ta peanidye Ha npakTuui Bumorn MC®3.

OcHoeHi nepeesazu
B eauHin cuctemi MeToguMyHUX pekoMeHZauin YiTKO Y3ro4XyrTbCS BUMOIM BITYM3HSHUX Ta
MiXXHapOAHMX CTaHAapTiB 00MiKy BUTpaT Ha 06CnyroByBaHHA OCHOBHMX 3aC0biB.

lNpobnemu siki supiwyrombscs
O6nik BMTpaT Ha eKcnnyaTauilo, yTpUMaHHS i BiAHOBMEHHS poboTM OCHOBHMX 3acobiB Ha

MC®3.

Cohepa sukopucmaHHs
Cuctema Oyxrantepcbkoro obniky HadTorasoBux NIAMNPUEMCTB, SIKi CKnagalTb iHaHCOBY
3BiTHiCTb 3a MC®3.

Moxxnueicmb peanizayii
[oonpautoBaHHSA pekoMmeHaaLin 3 0bniky BUTpAT Ha ekcniyaTadito, yTPMMaHHS | BiAHOBMEHHS
po60Tn 0OCHOBHUX 3acobiB Ha nignpnemcTBax HIK 3 ypaxyBaHHAM 0COBNMBOCTEN iX QiSANIbHOCTI.

KepieHuku Haykoeoi po6omu

Opnoea BanenmuHa Ky3miHidyHa
KaHOMAaT eKOHOMIYHUX HayK, npodecop
Kadpegpa obniky i ayguTy;

Kagpka Copiss MuxaunieHa
KaHouaaTt eKOHOMIYHUX HayK

3aBigyBay kadegpw obniky i ayauTy

M. IBaHO-PpaHKiBCbK

Byn. Kapnarcbka, 15

aya. 1501

Ten. 0342- 727117, 067- 509-22-91
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