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[Iporpama npu3HayeHa it KOMIJIEKCHONO €K3aMeHy 3 LIeCTH AMCLMIUIIH
HaBYaIBHOIO TUTaHy CTyAeHTIB cneuniaabHocTi 185 - «Hadrorasosa inxkenepis Ta
TeXHOJIOrii» OCBITHBLOT Nporpamu «Buiobysanus vadTh i rasy».

[Iporpama Gasyerbes Ha OCBITHBO-KBaNi(BiKaLifHIN XapakTepHCTHIL Ta OCBITHBO-
npodeciiiniii mporpami niaroropku Gakanaspa 3a crieniansuicTio 185 — « Hadrorasosa
iHJKeHepisi Ta TeXHOJori» OCBITHBOT porpamu «Bunodysanus HadTH i razy».

Ilporpama posriisHyTa i 3aTBepKEHa Ha 3aciganHi kadeapu BuaoOyBaHHs HadTH
i rasy npotokost Ne19 Big "16" Tpasus 2024 p.

3aBixyBaau kadenpu BHI,

K.T.H., JIOLL, , Jinis MATITIITUH
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K.T.H., IOLEHT, JOLIEHT

Kadenpu BunoOyBaHHs HaQTH i razy
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1. Discipline «I'inpaBJika»
1. ®i3u4HI BIACTUBOCTI PiHH.
@di3u4H1 BIACTUBOCTI PiJIUH: B SA3KiCTh, CTUCIUBICTh, TEMIIEPATYPA POMIUPEHHS, THCK
HAaCHYEHUX MapiB.
Mogenb i1eabHOl piIUHU. .
2. T'igpocTaTUUHUMA THCK.
['iapocTaTHyHU THCK Ta HOTO BIACTHBOCTI.
Cunu, 110 I110Th HA PIAUHY.
OcHOBHE pIBHSIHHS T'1IPOCTATUKH.
[Mpunanu anst BUMiprOBaHHS THCKY.
3. Hdudepenmianpae piBHAHHS piBHOBAru piinHu. OKpeMi BUMAAKH IHTETPYBaHHS.
Oxkpemi BUNIQJKHA IHTETPYBaHHS: PIBHSAHHS BUIBHOI MOBEPXHI PIIUHHM MPSIMOJIHIHHOTO
MPUCKOPEHOTO PyXY, O0EpPTaHHS MOCYIUHU HABKOJIO BEPTUKAJIBHOI OCI.
4. 3akoHn Ilackans. Cuna THCKY.
3axoH [lackaid 1 mpakTUYHE MOr0 BUKOPUCTAHHS.
3aKOH CIIOIYYEHUX MTOCYIUH.
Cura TUCKY piIMHU Ha TIJIOCKI CTIHKH.
Touka npukIagaHHs.
['padoananiTuyHuit METOT BUSHAUCHHS CUJIH THUCKY.
5. Cuna THCKY pIIMHU Ha KPUBOJIHIMHI TOBEPXHI.
Bu3sHaueHHs cuiIu THCKY PIAMHYU HAa KPUBOJIIHINMHI MOBEPXHI 1 TOYKH i1 MPUKIIaAaHHS.
3akoH Apximena.
6. Kinemaruka piguH.
OcHOBHI TOHATTA KIHEMaTHUKW pIAMHU: JiHIA Tedwii, TpyOka Teuii, CTpyMHHAa,
HOpMaJIbHUH mepepi3, BUTpaTa.
CepenHsi HIBUJIKICTb.
PiBHSIHHS BUTpaTH.
JudepeHiiaipHe piBHIHHS PyXY PIIUHU.
7. PiBastHHS bepHysuti, HOTO MpakTUYHE BUKOPUCTAHHS.
PiBHsiHHS BepHyIii U1 CTpYMUHH 1/1€aJIbHOT PITUHU.
EnepreTuyna ta reoMeTpuuHa IHTEpOpETaLlis piBHIHHS bepHyi.
PiBHsiHHS bepHyiui 15 peanbHOi piMHHI, HOTO MPaKTUYHE BUKOPUCTAHHS.
8. Pexxumu Tedii piliHU Ta TApOJMHAMIYHA MO/11I0HICTh MOTOKIB.
JlaminapHuii Ta TypOYJICHTHHUI PEXKUMU Teuii PiAUHH.
Bu3HaueHHsS! KpUTUYHOT MIBUKOCTI.
OcHOBH TipaBIivyHOT MOIOHOCTI.
9. PiBHOMIpHa Teuisl piAMHU B TPyOOIIPOBOaX.
OcHOBHE pIBHSIHHS PIBHOMIPHOTO PYXY.
Po3nonin mBuakocTeil B monepeyHomMy nepepisi Tpyou.
BrpaTtu Hanopy Ha TepTs 10 AOBXKUHI TPYOH.
®opwmyia [lyazeins.
10. TypOynenTHa Tedis piIuHU B TPyOOIIPOBOIAX.
OcoOauBocTi TypOyJIE€HTHOI Teuii piIMHU B HAIIPHUX TPYOOIPOBOIax.
BrumiB mopctkocti Tpyo.
dopmynu g BU3HAYEHHS KoedillieHTa TiAPaBIIYHOrO OMopy B TpyOax 1 00JacTh iX
BUKOPUCTAHHS.
11. Micuesi onopwu.
OCHOBHI BUIM MICIICBUX OIOPIB.
KoeoilieHT MiclieBUX OMNOpIB: PANTOBOTO 3BYXKEHHS 1 PO3UIMPEHHS MOTOKY,
TUTABHOTO Ta Pi3KOTO MMOBOPOTY.
Bu3naueHHs BTpaT Hanmopy B MiCLIEBUX OTOpax.
ExBiBasieHTHA Ta pO3paxyHKOBA JIOBXKUHHU TPYOOIIPOBOLY.
12. ButikaHHS piIMHU Y€pe3 OTBOPH 1 HACAIKH.



BuTtikanHs piiuHM yepe3 OTBOPH B TOHKIN CTIHIII MPU CTAJIOMY HAIOpPOBi: BUSHAYCHHS
Koe(]illieHTa CTHCHEHHS, MIBUAKOCTI Ta BUTPATH PIAMHM, BUTIKAHHS ] PIBEHb DIIWHH,
BUTIKaHHS MPU HETOCKOHAJIOMY CTUCHEHHI PiAMHU, BUTIKAHHS MPU 3MIHHOMY HaIrlOpOB.

Oco06sIMBOCTI BUTIKaHHS PIAMHU Yepe3 HACATKH.

Jlist CTpyMUHU Ha MEPENIKoay.

13. T'igpaBaiuyHuii po3paxyHOK TPyOOIIPOBOIIB.
OCHOBHI pO3paxyHKOBI (popMyITH.
OcHOBHI 3a71a4l po3paxyHKy TpyOOIpOBO/IB.
Po3paxyHOK IpOoCTUX Ta CKIAAHUX TPYOOIPOBOIIB.
Cudonnuii Tpyoo0I1IpoOBia.
TpyOompoBia 3 HACOCHOO TI0/IaYCI0 PiIUHH.
Oco06MBOCTI po3paxyHKY HA(QTOMPOTYKTOIIPOBO/IIB.
14. Heycranenuii pyX piiluHU B TpyOax.

SBuIle T1IAPABIIYHOTO YIAPY.

CrniocoOu 1oro nomnepeaKeHHs.

PiBusinns bepHyni npu HeycTaieHOMY pyci.

IlepeJik pekoMeH10BaHOI JiTepaTypHu
1. Aaapiimua ML.II., Bo3usk JI.B., I'imep P.®. Ta in. I'iapaBmika. HapuanpHu# MoCciOHUK.
— IBano-®pankiBebk: Paxen, 1999. — 253 c.
2. Bo3usx JI.B., TI'imep P.®. T'igpasmika. 30ipHuK 3agad 1 BrpaB. HaBuanpHuit
nociOHuK. — IBaHo-®pankiBebk: Daxen, 2004.- 242 c.

2. Discipline «HadTorazoBa MmexaHika»

1. BuzHaueHHs BEJIMYUHU TIAPOCTATUYHOTO TUCKY Y BEPTUKAIBHINA 1 OXUIIO-CKEPOBaHIN
BU100yBH1I HAaTOBIN CBEPAJIOBHUHI, sIKa Ja€ OOBOJIHEHY MPOAYKLIIO.

2. BuszHaueHHs koedimieHTa TOPUCTOCTI 3pa3KiB 3a JaHUMH JIa0OPATOPHUX JOCTIHKEHb

3. Busnauenns xoedimieHTa HA(TOBHIYYCHHS TIPH TPYKHOMY PEXKHMI POOOTH
KPYroOBOTO MOKIIAY, SIKHI pO3pOOISIEThCS LIEHTPAIBHOIO CBEPJUIOBUHOIO, Ta CMYTOMOAIOHOTO
TIOKIIaAy, SIKAH pO3POOISETHCS OJHUM PSAIOM BUIOOYBHHX CBEPIJIOBHH, MPOTATOM TEBHOTO
TEpPMiHY iX poOOTH.

4.BuzHaueHHs Koe(ili€HTIB MPOHUKHOCTI KEpHA 3a JAHUMU JIa0OPAaTOPHUX JOCITIIKEHb

5. BusHayeHHS BeIMYMHM TMHTOMOI TIOBEPXHI Ta pajaiycy NOpPOBUX KaHATIB 3a
Koe(illieHTaMU TOPUCTOCTI Ta TPOHUKHOCTI.

6. BusHaueHHsI BeMMYMHU KapOOHATHOCTI 3pa3Kka MOPOJU 3a JaHWMH Ta30METPUYHOTO
JOCI1IKEHHS.

7. BusnauenHs ae0iTiB JTOCKOHaNoi BUAOOYBHOI HadTOBOI Ta ra30BOi CBEPAJIOBHH 3a
napaMeTpaMu IpOJyKTUBHOTO IJIacTa Ta QUIIOiAIB, M0 (LIbTPYIOTHCS.

8. BuzHaueHHs mBUAKOCTI GinbTpallii HahTH Ta ra3y Ha CTIHII CBEp/UIOBUHHU, HA KOHTYPi
JKUBIICHHSI Ta Ha JIESIKIN BiJICTaH1 BiJl CBEpUIOBUHHU.

9. BusHaueHHs mMapaMeTpiB CBEPAJOBHHU 1 MPOAYKTHBHOrO Iiacta (koedilieHTiB
MPOJYKTUBHOCTI CBEPAJIOBUHU, TPOHUKHOCTI Ta T1APOMPOBIAHOCTI) 32 JAHUMHU JOCITIIHKCHHS
CBEP/AJIOBUHU Ha YCTAJICHUX PEKUMaxX (LIbTpaLii.

10. BusHayeHHs pajiycy COJSHO-KHUCIOTHOTO OOpOOJICHHS MPOMYKTUBHOTO IUIacTa Ta
BEJIMYMHU TEXHOJIOTIYHOTO e(PeKTy Big 00pOOICHHS.

11. Po3paxyHOk rycTuHM Ha)TH B IJIACTOBUX YMOBAX Ta ii ycaJ Ky micis Jerasarii.

12. Po3paxyHOK 3BEIECHHUX THCKIB Ta TEMIIEpaTyp OKPEMHUX KOMIIOHEHTIB Ta Ta30BOi
cyminr. BuzHaueHHs 3HaueHHs KoedillieHTa HaJCTUCIMBOCTI 32 3BEICHHUMU MapaMeTpaMu Ta
3a BITHOCHOIO TYCTUHOIO Ta30BOi CYMIIIIi.

13. BuznaueHHs 06’eMy Ta TYCTHHHU T'a30BO1 CyMIIlIl B IJIACTOBUX YMOBaX.

14. Po3paxyHOK 3Hau€HHS POOOTH ajare3ii 3a BETUYHMHOKO IMOBEPXHEBOTO HATSTY IMPHU
NEeBHIN TeMIeparypi Ta KyTa 3MOUyBaHHS.



15. Bu3HaueHHs BEIMYMHU KalUIIPHOTO TUCKY 3a IOBEPXHEBUM HATITOM Ta KyTOM
3MOYYBaHHS.

16. BuzHaueHHs mpy>KHOTO 3amacy HaTH, SKAH BUIOOYBA€ETHCSA 3 HAPTOBOTO MOKIIATY
npu Horo poOOTi Ha MPYKHOMY PEXKHMI.

Ilepenik pekoMeH10BaHOI JiTepaTypu

1.JloBimauk 3 H©HadTorazoroi cmpaBu. 3a 3ar. pen. B.C.boiika, P.M.Konapara,
P.C.pewmiituyka. K.:JIsBiB, 1996. - 620 c.

2. Conomuak .B. HadrorazoBa mexanika: Koncmekrt nekuiid. — IBaHo-®paHKIBCHK:
IOHTVYHT, 2009. — 204 c.

3. botixo B.C., boiiko P.B. Iligzemna rigporazomexanika: [linpyunuk.- JIpBiB: Amnpiopi,
2005. -452c.

4. Comomuak .B., Ilctok M.O. HadrorazoBa MexaHika: MeTOAWYHI BKa3iBKH JIA
BUBYCHHS AUCIUIUIIHU. — [BaHO-®pankiBebk: IDHTYHTI, 2010. — 32 c.

3. Discipline «TexnoJioris eKcrmyaTaull Ha(QTOBHUX CBEPAJIOBHH)

1. TlmactoBa eHepris, ii THMH, JKepela 1 XapakTEpPUCTUKH. Po3paxyHOK IUIacToBOl
SHEePrii.

2. Knacudikaiiist CBepUIOBHH 3a MPU3HAYEHHSIM, CIIOCOOM €KCIUTyaTallli CBEPAJIOBUH, iX
CyTb 1 IUTOMA POJIb 32 POHJOM 1 32 BEJIMUYUHOIO BUIOOYTKY.

3. IligroroBka cBEpUIOBHUH JIO €KCILTyaTallii.

4. BropuHHE pO3KpUTTA Ha()TOBUX IIACTIB.

5. OO6nagHaHHS BUOOIO CBEP/IIOBUHHU.

6. T'ippomickoctpymunna nepdopauis (I'TIIT).

7. TllpoextyBanus texuosnorii ['TITT.

8. OcBoenns HadToBUX cBepioBUH. LIIaXu OCBOEHHSI CBEPJIOBUH 1 METOAM, IO Ha
HUX IPYHTYIOTHCA.

9. Oco0auBOCTI OCBOEHHS HarHITAILHUX CBEPJIOBUH.

10. JlocmimkeHHs CBEpIJIOBUH 1 TIJIACTIB.

11. T'igponuHamigyHi METOAU JOCIHIJDKEHHS CBEPAJIOBUH Ha YCTAICHUX PEKUMaX
¢iabTpanii.

12. T'igponuHamigyHi METOIW JOCHIKCHHS CBEPJJIOBUH Ha HEYCTAICHHX PEKHUMaxX
dinpTparii.

13. Ominka HeoOxiguocTi aii Ha I1311.

14. Knacudikartis MeTOIiB MiABUIIEHHS TPOTYKTUBHOCTI CBEP/IJIOBHH.

15. T'igpaBniynuii po3pus miacta (I'PII).

16. TemoBa 06poOka NpUBUOIMHOT 30HU.

17. ConstHokucnoTtHa o0podka (CKO). TepmoxiMiuHa 1 TEPMOKHUCIOTHA 0OPOOKH.

18. KomruiekcHi METOAH IMiIBUILIEHHS MTPOYKTUBHOCTI CBEP/IJIOBHH.

19. XapakrepucTrka ra3opiJuHHOrO IiIHiMa4a 1 Horo eKCrepuMeHTaIbHE BUBYCHHS.

20. Kpusa niryBanHs. XapakTepHi YaCTUHU KPUBOI Ji(pTyBaHHS.

21. CiM’1 kpuBHUX Ji(TyBaHHS.

22. CTpyKTypH ra3opiIiHHOI CyMIIlIi.

23. ®oHTaHHA eKCILTyaTallis CBEP/IJIOBUH.

24. Buau 1 ymoBH (hoHTaHyBaHHs. TUNM POHTAHHUX CBEPJIOBHH.

25. YMoBa apTe3iaHChKOro ()OHTaHYBAHHS.

26. YmoBa ra3nipTHOr0 OHTaHYBaHHSI.

27. BusHaueHHsT MIHIMQJIBHOTO BHOIMHOTO THUCKY (OHTAaHYBAaHHS y CBEPAJOBHUHAX
NEPIIOTO THITY.

28. Ob6nmagHaHHA Ta PETYNIOBaHHS POOOTH (POHTAHHUX CBEP.IOBHH.

29. Oco6mMBOCTI TOCTiIKEHHS! (POHTAHHUX CBEPIOBUH.

30. YcxiagHeHHs B poOOTi (POHTAaHHUX CBEPAJIOBHH 1 IXHE TOMEPEHKCHHS.



31. TasnidTHA excruTyaTallisi CBEpAJIOBHH.

32. KoHcrpykiii Ta cucteMu Ta3niTHUX ITiTHIMAYiB.

33. Bu3HadyeHHsS MyCKOBUX THCKIB TPU EHTPAIBHIA 1 KUIBIEBIA CHUCTEMi MOJaBaHHS
rasy.

34. Tlyck ra3nid)THOI CBEpJIOBUHHU B €KCILTyaTallifo.

35. MeTou 3HMKEHHS TYCKOBUX THUCKIB.

36. ObnagHaHHs ra3miTHUX CBEPIJIOBHH.

37. Cucremu razo3zabe3neyeHHs 1 Ta30po3M0ALTy MPpH Ta3mi(THIN eKcIuTyaTanii.

38. OcobaMBOCTI TOCHIIKEHHS Ta31i(THUX CBEPUIOBUH.

39. lllTaHroBo-HacOCHA €KCIUTyaTallisl CBEPJIOBUH.

40. Cxema i mpuHIUI pOOOTH MITAHTOBOI HACOCHOT YCTAaHOBKHU.

41. TlpuHuuMIoOBa cXxeMa yCTaTKyBaHHS, OT0 €JIEMEHTH 1 MPU3HAYCHHSI.

42. TlixzemHe o0naiHaHHA IITAHTOBOHACOCHUX CBEP/IJIOBUH.

43. [logaBaHHS HACOCHOI YCTAaHOBKH 1 YNHHUKH, 5Kl BIUTUBAIOTH HA HET.

44. HaBaHTa)XeHHs, K1 J1I0Th HA HACOCHI IITAHTU 1 TPYOH.

45. Buay HaBaHTaKEHb. 1X CyMicHa Jisl.

46. YpaxyBaHHS HaBaHTa)KCHb Ha HACOCHI IITAHTH 1 TpyOW mpu BHOOp1 oOJIagHAHHSA 1
BCTAHOBJICHHI PEKUMY BIAMOMIIOBYBaHHS pifiHU. CTaTHUHUN 1 TUHAMIYHUN PEXXUMH POOOTH
yCTaTKyBaHHS.

47. OcobiMBOCTI HOCTIIKEHHS CBEPIOBHH, 1110 obnaguani LIITHY.

48. Bubip HacocHoro oOJagHaHHS 1 MOYaTKOBOTO pEXUMY BIANOMIOBYBaHHS 3a
nornomororo giarpamu A.H.AnoHiHa 1 TaOIHIIb.

49. ExcrutyaTaiiisi CBEpJJIOBUH IITAHTOBUMHU HACOCAMH B YCKIQJHEHUX YMOBaX.
BbopoTtr0a 13 IKiITMBUM BIUIMBOM a3y Ha pOoOOTY IMITAHTOBOTO Hacoca.

50. TlepioguuHa ekcruryaTallisi MaJIoe0ITHUX CBEPJIOBUH IITAHTOBUMH HACOCAMH.

51. EnekTpoBiALIECHTPOBOHACOCHA EKCIUTyartarisi cBepainoBuH. [IpuHnmmnoBa cxema
YCTaTKyBaHHS, HOTO €JICMCHTH i TPU3HAYCHHS.

52. IIpoekTyBaHHS €NEKTPOBIAIICHTPOBOHACOCHOT €KCIUTyaTallii CBep/UIOBUH.

53. BusnaueHHss HEOOXiJHO1 BEJIMYMHUA THUCKY, IO CTBOPIOETHCS 3aHYpEHUM
BiJIIIEHTPOBUM HACOCOM.

IlepeJiik pekoMeHT0BAHOI JiTepaTypHu

1. boiiko B.C. Po3pobxka Ta excruryaTtanis HadpToBuxX ponoBuul: Iliapyuynuk i3 rpudom
MinocBitu Ykpaiau. — 4-€ nonoBHeHe BugaHHs. — KuiB: MixkHapo/iHa eKOHOMIUHA QyHIAITis,
2008. — 488 c.

2. boiiko B.C. Po3po6ka Ta ekcruryataiiisi HadpToBuX pomoBuul: Ilinpyuynuk i3 rpudom
Minocsitu Ykpainu. — K.:ICJ10. 1995.-496 c.

3. boiiko B.C. 36ipHuk 3agau 3 TexHoJsorii BugoOyBaHHs HaTu: HapuanbHuit
nociOnuk. Yactuna I, — [Bano-®pankiscsk: IDHTYHI'. 2001. 134 c.

4. boiiko B.C. 30ipuuk 3amau 3 TexHosorii BumoOyBaHHs HadTu: HaBuanbHui
nociOnuk. — [Bano-®pankisebk: [DHTYHI, 2010.

5. JHosimauk 3 HadrTorazoBoi cmpaBu. (3a pea. B.C. boiika, P.M. Koungpara, P.C.
SApewmiituyka). - K. — JIbBiB:CBIT, 19.

4. Discipline «TexHoJorist po3po0Kku HapTOBUX POAOBHII»
. O0’ekT, cucTeMa, TEXHOJIOT1s] pO3POOKH.
. [loxaznuku po3poOku HapTOBUX ponoBuil. Ctaaii po3poOKH.
. OCHOBHI T'€0JIOT14HI J1aHi, HeOOX1AH1 111 IPOEKTYBaHHS PO3POOKH.
. PesxuM po3pobku HadTOoBUX MoKIaAiB. HadToBMIIyUeHHS pU Pi3HUX pexKUMaXx.
. Ha3BiTh muTanHs, siki IpOpOOISIOTHCS, BUKOHYIOUH TIPOEKTYBAaHHS PO3POOKH.
. BimactuBocTi tutactoBoi HaTH 1 BOIH.
. Knmacudikaris 1 xapakTepucTuka cucteM po3poOKH.

NN kW~



8. ITokaxiTh PO3B’SI30K 3a7adi 3MIHM THUCKY JJisi MPYKHOBOJOHAMIPHOTO PEXUMY JUJIS
ymoBH Q=const.

9. IlokaxiTe PO3B’A30K 3a7adi 3MIHH THCKY JUIS TPY>KHOBOJOHAIMIPHOTO PEXUMY IS
ymoBH Q=#const.

10. IlokaxiTh YMM 3yMOBJIEHO HECIIBIAJaHHS pPO3paxOBaHOI 3MIHM TUCKY B 4Yacl 3
bakTHYHUMU pe3yabTaTamu.?

11. TTokaxiTh po3B’SA30K 3a7a4i 711 YMOBH PO330CEPEKEHOTO BiI0OPY, KO HEOOX1THO
BU3HAYUTH 3MiHY THCKY B JIFOO1H TOYII IJ1acTa Jijis PY>KHOBOJOHAIIIPHOTO PEKUMY.

12. [llo Ha3uBarOTh I’ €30MPOBIIHICTIO IJIACTa, B SKUX PO3PaxyHKaX BUKOPHUCTOBYETHCS
el mapamMeTp, OJMHULI BUMIPIOBAHHS.

13. [lokaxiTh OCHOBHI TIOKa3HUKH PO3POOKM 1 YMOBHU HPYKHOBOJOHAMIPHOTO
peXUMY.

14. Ha3BiTh npuIyieHHs, Ha SKUX 0a3y€THCS PEKUM PO3UMHEHOTO Ta3y.

15. TlokaxiTh po3B’sI30K 3a/1a4i At yMOBH Q=const JJIsl pexXUMy pO3UHMHEHOIO Ta3y.

16. [TokaxiTe po3B’sI30K 3aJa4i 111 yMOBHU Prus=const JIJ1s1 pexxuMy po34MHEHOIO ra3y.

17. TlokaxiTh OCHOBHI MOKA3HUKHU PO3POOKHU /ISl YMOBH PEKUMY PO3UHHEHOTO Ta3y.

18. BusnaueHHss TepMiHIB po3poOku st ymMmoB Q=const i Psue=const mpu pexumi
PO3YMHEHOTO Ta3y.

19. Po3milieHHs CBEp/UIOBMH Ha TMOKIaAl TpU PEKUMI PO3YUHEHOTO  Tasy.
HadroBunyueHHs npu pexXxuMi po3YMHEHOTO ra3zy.

20. 3anuuiiTh pIBHSIHHS NPUILIUBY HaAQTH NPU PEKMUMI PO3UUHEHOTO Tasy.

21. Bu3zHaueHHss Ha)TOHACMYEHOCTI Ha KIHEIb IHTEpBally 3MIHM THCKY NpPU PEXKUMI
PO3YMHEHOTO Tas3y.

22. Cyruicts npuniuny ELJIA.

23. TlosicHITP MPHUHIOMI CXeMaTu3allii MoKmIamiB  HapTH ISl TIAPOIWHAMIYHHUX
PO3paxyHKIB.

24. Merta 3aBoHeHHs. Ha3BiTh mUTaHHs, K1 IPU I[LOMY PO3TISAAIOTHCS.

25. Po3MillieHHs HAaTrHITATbHUX CBEPAJIOBUH.

26. 3aKOHTYpHE 3aBOJHEHHSI.

27. 1IpuKOHTYpHE 3aBOJJHEHHSI.

28. BHYTpIIIHLOKOHTYPHE 3aBOIHCHHS.

29. ChopmyntoiiTe OCHOBHI IepeBaru 0JI0KOBOI CUCTEMHU PO3POOKH.

30. IlnonioBa cucrteMa 3aBOJHEHHS.

31. BubipkoBa cuctema 3aBOTHEHHSI.

32. bap’epHe 3aBOAHEHHSI.

33. BoruuiieBe 3aBOJIHEHHS.

34. BusHaueHHS KIJIbKOCTI BOJIH, III0 HATHITAETHCS.

35. BuzHaueHHS KUIBKOCTI BOJOHATHITAIBHUX CBEPIJIOBHUH.

36. ChopmynoiiTe BUMOTH, IO CTABIATHCS J0 BOJIH, IO HATHITAETHCS.

37. IlosicHiTh TepMiHU “3B’si3aHa Boja”, “3aJIMIIKOBAa HAPTOHACHYEHICTh , “KOE(ILIEHT
Ha 301IbIIeHHs QUTBTpaIliitHOro onopy” .

38. SIxk po3paxoBYIOThCS TEPMIHH PO3POOKH JJIsi CMYTOMOJIOHOTO TOKIAAy Uil YMOBHU
KOPCTKOBOJOHAMIPHOTO PEXXUMY?

39. Slk po3paxoBYIOTHCS TEPMIHHM PO3POOKH [T KPYrOBOTO TMOKJIAMy JMJIS YMOBH
YKOPCTKOBOIOHAMIPHOTO peXUMY?

40. BuzHaueHHS KUJIBKOCTI BOJIM, III0 HATHITAETHCS.

41. IosicHiTh TepMiH “HaTOHACHYEHICTh HA (PPOHTI BUTICHEHHS Ha(TH BOIOIO” 1 B SIKUX
pO3paxyHKax BUKOPHCTOBYETHCS IIeH mapameTp.

42. 1o coboto ABIAIOTH OJOKOBI CUCTEMH PO3POOKH 1 KOJIM BOHH BUKOPUCTOBYIOTHCS ?

43. BpaxyBaHHs ABO(a3HOCTI (UIbTPALIHOTO OTOKY MPU BUTICHEHHI Ha)TU BOJOIO.

44. TloACHITh TMOCHIOBHICTh BHUPILNICHHS 3aJadl 3 BU3HAUEHHS IMOKAa3HHUKIB PO3POOKU
NOKJIaAy HATH MPHU JBOCTOPOHHHOMY HAIopi.



45. TlokaxiTh pO3B’SI30K 3a7avi JJs BHU3HAYeHHs [e0iTiB, BUOIMHUX THCKIB Jis
CMYTOMOJIIOHOTO TIOKJaay 3 OJHUM, JIBOMa, TPhOMa pSIaMH CBEPAJOBUH JUIsI yYMOBH
YKOPCTKOBOJIOHAIIIPHOTO PEXKUMY.

46. TlokaxiTh pO3B’SA30K 3amadi Jjs BU3HA4YEHHs Je0iTiB, BUOIWHWUX THCKIB s
KPyroBOoro TMOKJIaaAy 3 OJHHM, JBOMa, TpbOMa psAJaMd CBEP/UIOBUH MJI1 yMOBHU
YKOPCTKOBOJOHAIIPHOTO PEXKUMY.

47. TlokaxiTh pO3B’SI30K 3a7adi JJs BH3HAYeHHsA [e0iTiB, BHOIMHUX THCKIB s
CMYTOTO/IIOHOTO MOKJIATy 3 OJHUM, IBOMA, TPhOMA PsIaMU CBEPJIOBHUH 3 PYXOMHM KOHTYPOM
BHK 1151 yMOBH 5KOpPCTKOBOIOHATIIPHOTO PEXUMY.

48. [lokaxiTh pO3B’SI30K 3ajavl [ BU3HAYEHHSA [1€0iTiB, BUOIMHUX THUCKIB JIA
KpPYroBOTO TOKJIAly 3 OJHUM, IBOMA, TpbOMa PsiIaMH CBEPJIOBHH 3 pyxoMuM KoHTYpoM BHK
JUTSL YMOBH JKOPCTKOBOJIOHAMIPHOTO PEKUMY.

49. 3anumniTe ¢GOpMyIH NI BH3HAYEHHS 3O0BHIMIHIX 1 BHYTPIMIHIX (UIBTpaliiHUX
OIOPIB AJI1 CMYTONO110HOT0 MOKJIAAy JUIsl YMOBU KOPCTKOBOJIOHAIIPHOTO PEXUMY.

50. 3anumite (opMydaM Uil BU3HAUYEHHSI 30BHIIIHIX 1 BHYTPIIIHIX (QUIBTpALIHHUX
OTOpPIB 1T KPYroBOTO TIOKJIATy JUIsl YMOBU >KOPCTKOBOJOHAMIPHOTO pexuMmy. HasBiTh
NPUITYIICHHS, Ha SKUX BOHU 0a3yIOThCSI.

51. TlosicHITh TepMiHU “TIOTEHIIIITHEe HAQTOBUIYUICHHS, “KOS(DIIEHT OXOIUICHHS IIIacTa
3aBOJIHCHHAM’, “KpaTHICTh MPOMUBAHHS .

52. Po3kpuiite NOHATTS ‘“‘cucTeMa po3poOKM HA(PTOBUX POAOBHIL 13 3aBOJHEHHSIM,
“TUCK Ha JiHII HAarHiTaHHA , ‘“KOeQIUi€HT 3a0pyAHEHHsS MPUBUOINHOI 30HU CBEPAJIOBUHU,
“(iKTHBHA B’ SI3KICTH .

53. BusnadueHHs O4iKyBaHOTO BHUIOOYTKY HadTH 3a CTaTUCTMYHUMHU MartepiajamMu
norepeHbO1 PO3POOKH.

54. [IporHo3yBaHHSl OYIKyBaHOrO0 BUAOOYTKY Ha(TH 3a 1eOITOM Ha BiANpalbOBaHUUN
CBEP/NIOBUHO-/ICHb.

55. lllo Ha3uBalOTh XapaKTEPUCTUKOIO BUTICHEHHsA? HaBemiTh OCHOBHI BUIU
XapaKTePUCTUK BUTICHEHHS.

56. [Iporno3yBaHHsi po3poOku HATOBUX POJOBUI 3 BUKOPUCTAHHSIM XapaKTEPUCTUK
BUTICHEHHSI.

57. Knacudikariist METO/IiB MiABUIIIEHHS HAPTOBUIYUCHHS.

58. T'igpoarHaMiyHi METOAM MiABUIIICHHS HA()TOBMITYUYEHHS.

59. ®i3uKo-XiMiUHI METO/IU MiIBUIICHHS HA()TOBUIYYCHHSI.

60. "a30B1 MeTOIM ITiABUIIICHHS HAQTOBUITYYEHHS.

61. TerioBi MeTOAM MiIBUIIEHHS HA()TOBUIYyUEHHS.

62. Poskpuiite TepMmiH “koedilieHT Ha 30UIbIICHHS (ITBTPALIfHOTO OMOpy”’ B 3aJaudax
YKOPCTKOBOJOHAIIPHOTO PEXUMY 1 PEXKUMY PO3UUHEHOTO rasy.

IlepeJik pekoMeHI0BaHOI JiTepaTypHu
1. boiiko B.C. Po3pobka Ta ekcmyaramiss HadToBuX pomoBuml: I[liapyunuk. — K.:
ICHO, 1995. — 496 c.
2. O.LLAxympmun, O.O.Axynpmun, B.C.boiiko, B.M.[lopomenko, [.0.3apy6in
TexHonoriss BugoOyBaHHs, 30epiraHHs 1 TpaHCHOPTYBaHHS HapTu 1 razy: HaBuanbHuit
nociOHuk. — IBano-®pankiBeek: Daken, 2003. — 434 c.

5. Discipline «30ip i miaroroska Ha¢gTONPOMHUCI0BOI IPOXYKLiI»
1. Cucremu 300py HadTONMPOMHUCIOBOT MPOAYKINI: XapaKTEPUCTHUKA CYYaCHUX CXEM
300py HaTOMPOMUCIIOBOT MPOAYKIIIl; BUMIPIOBaHHS Je0iTY HAQTOBUX CBEPIJIOBUH.
2. BHYTpIIHBONPOMUCIOBUIA TPAHCIOPT CBEPAJIOBUHHOI MPOAYKII: Kiacudikaris
TpyOONpOBOMAIB Ta iX TEXHOJOTIYHI pPO3paxyHKH; OOpoThOa 3 YCKIAJAHEHHSMHU MpU
TPaHCMOPTYBAHHI CBEPAJIOBUHHOI MPOYKIII].



3. Cemnapauisa ra3zy: XapakTEepUCTHKa CeNapaliifHUX YCTaHOBOK; TEXHOJIOTI4HI
PO3paxyHKH Pi3HHUX THITIB CEMapaTopiB.

4. Criocobu 3HEBOJHEHHS 1 3HECOJIEHHS Ha)TU: BUMOTH JI0 SKOCTI TOBapHOi HapTH Ta
BJIACTUBOCTI BOAOHA(TOBHUX €MYIbCii; CTOCOOH pyHHYBaHHS BOAOHA()TOBUX €MYJIIbCIi.

5. TexHOJIOT14YHI CXeMH MIArOTOBKU Ha)TH: pe3epByapHi TEXHOJIOTII MATOTOBKA HAPTH;
aHai3 yHi(pDIKOBaHMX TEXHOJIOTTYHUX CXEM IMiATOTOBKUA Ha(TH.

6. ObGnagHaHHA TEXHOJOTIYHHUX CXEM ITIJITOTOBKKM Ha(TH: XapaKTepHUCTHKa OJIOYHOTO
o0naiHaHHS MIATOTOBKY HAPTH; MPOMUCIOBA MIATOTOBKA HA(TOBOIO rasy.

7. 30epiranHs HaQTH HAa NPOMHCIAX: KOHCTPYKLIA OOJIaqHAHHS pe3epByapiB Ta
pe3epByapHUX MapKiB; CHOCOOU OOPOTHOM 13 BTpaTaMH BYTJIECBOIHIB.

8. IIpommcioBa mMiArOTOBKA BOAM: MPOMHUCIOBA TMIArOTOBKA IMPOMHCIOBOI BOJIU;
TEeXHOJIOT1YHI CXeMH Ta 00JaJHaHHs YCTAaHOBOK ITIITOTOBKH IJIACTOBOI MIHEPaIi30BaHOT BOJIH.

IlepeJiik pekOMeHI0BAHOI JIiTEpaTypH
1. [Monmamrox P.M., Conomuak f.B .30ip 1 miaroroBka mpoaykiii. Komrieke nekiiit
[®HTYHT, 2002, 105c.
2. Ilomagrok P.M., Comomuak f.B. 306ip 1 miarotroBka HapTOMPOMHCIOBOI MPOAYKIIII.
HaBuanbuwuii nocionuk. — [Bano-®dpankiscek. 2009 p. — 194 c.

6. Discipline «Po3po0ka Ta ekciiiyaTanis ra30Bux i ra30KOHJIEHCATHUX POAOBHII

1. ®i3uK0-XiMIYH1 BIaCTHBOCTI T'a3iB.

Cxman 1 kinacudikariss NpUpPOAHMX Ta3iB. BuzHaueHHs 00’eMHOTO (MOJISIPHOTO) 1
MacoBOT'0 BMICTY OKPEMHX KOMITIOHEHTIB B ra3oBiil cymimi. ['ycThHa 1 B’S3KICTh ra3y, METOIU
ix Bu3HaueHHA. KputuuHi 1 mnceBAO3BeAECHI NapaMeTpu OaraTOKOMIIOHEHTHOI CyMIMIil.
PiBHsSHHS cTaHy peanbHUX Ta3iB. KoedillieHT CTHCIMBOCTI razy, HOro CyTh 1 METOIU
BU3HAYCHHSI.

TemaoBi  BJIACTHMBOCTI  MPUPOJHHMX  Ta3iB  (TEIUIOEMHICTh,  TEIUIONPOBIIHICTb,
TEMIIEPATYPOIPOBIAHICTh), METOIM iX BUSHAUCHHS.

HpocemtoBanus mnpupoanux rasiB. Koedimient Jxoyns-TomcoHa 1 metoau HoOro
BU3HaueHHA. Bukopucrtanus apocenb-eexTy npu BUA0OyBaHHI rasy.

Bonoroswmict mpupogHux rasiB i MeToau KWoro Bu3HadeHHs. Kpucranorigpatu rasis, ixX
BJACTUBOCTI Ta YMOBH  YTBOpPEHHS. MeToau  BHU3HA4YCHHS  PIBHOBAXKHUX  YMOB
T1ApaTOYTBOPEHHS.

®da30B1 MEpPEeTBOPEHHS BYIJIEBOAHEBUX CyMIIIeH NpH 3MiHI THUCKY 1 TeMmIiepaTypHu.
AHaNITHIHANA PO3paxyHOK (pa30BUX MEPETBOPEHH TA30KOHICHCATHUX CHCTEM.

2. OcobnuBocTi ¢inbTpallii ra3y B IJIacTi 1 pyXy B CBEpPUIOBHHI.

[TpunnvB ra3zy 10 CBEpUIOBHHH 3a 3aKOHOM Jlapci i B yMoOBax MOpPYIIEHHS JIHIHHOTO
3akoHy ¢uabTpanii. OcobnuBocTI GiAbTpalii B MOPUCTOMY CEPEIOBHUIII Ta30KOHEHCATHOI
cyMimi. BiuB HeJ0CKOHANOCTI ra30BUX CBEPJIJIOBUH Ha iX MPOAYKTHUBHICTb.

BusHaueHHs po3mojily TUCKY 1 TEMIEpAaTypH MO CTOBOYpY 3YNMHEHUX 1 MPAIIOI0OUUX
ra30BHX 1 Ta30KOHICHCATHUX CBEP/JIOBHH.

3. JlociKeHHs Ta30BUX 1 Ta30KOHACHCATHUX CBEPIJIOBUH.

JlocmiKeHHsT Ta30BUX CBEPUIOBMH MpPH CTalllOHApHUX pexumax (impTpamii. Metoau
00poOsIeHHsT Pe3ybTaTiB JOCHIDKEHHS CBEpUIOBMH. BrumB pisHHX (PakTOpiB Ha Xapakrtep
IHAMKATOpHOT niarpamMu. BusHaueHHs Koe(ilieHTiB (QUIbTpaliifHUX OMOpiB, MPOHUKHOCTI 1
MaKpOIIOPCTKOCTI MPUBUOINHOT 30HU TJacTa, aOCOMIOTHOTO BITBHOTO 1 BUIBHOTO JN€0ITY
ra3oBoi CBEpAJIOBUHHU. Bu3HaueHHs KOe(DIII€HTIB HEJOCKOHAIOCTI Ta30BUX CBEPAJIOBUH B
130TPOMHUX, aHI30TPOIHUX 1 HEOAHOPITHUX 3a TOBIIMHOIO MJIACTAX.

[TpuckopeHi MeToaun AOCHTIKEHHS Ta30BUX CBEPAJIOBHH, SIKi PO3KPHIN HU3bKOIPOHUKHI
wiactd  (130XpOHHUH, TPUCKOPEHO-130XPOHHMMA, EKCIIPEC-METOM, METOJ MOHOTOHHO-
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CTymiHYacToi 3MiHM Je0iTy), OCOOJIMBOCTI OOpOOJICHHS PE3ynbTaTIiB  JOCHIKCHHS
CBEP/UIOBHUH.

JlocmiKeHHsT CBEPAJIOBHH TMPH HECTAllOHApHUX pekuMmax ¢(impTpanii. Buznauenns 3a
pe3yabpTaTaMu JOCIHIKEHHS CBEPAJIOBUH NapaMeTpiB i OyJJ0BH BiAaleHOI 30HH IJIacTa.

JlocnmipkeHHsT  Ta30KOHACHCATHUX  CBEPJIOBMH, OOpOOJEHHs  pe3ynbTaTiB  ix
JIOCITIIKEHHS.

TexHONOT14YHI PeKUMHU EeKCIUTyaTallli ra30BUX 1 Fa30KOHAEHCATHUX CBEPIUIOBUH, YMOBHU
Ta MOCJIIIOBHICTH 1X 3aCTOCYBaHHS.

4. PexxuMu po3poOKH POJOBUII] IPUPOJHUX Ta31B, 0OCOOIMBOCTI iX MposiBy. BusHaueHHs
PEXUMY POJOBHIIA 32 IPOMHUCIOBUMHU JAHUMH.

5. OcHOBHI piBHSHHSA T€Opii pO3pOOKH Ta30BUX 1 Ta30KOHACHCATHUX POJOBHIN. PiBHIHHS
MartepiaapHOTO OanaHcy 1 audepeHIianbHi PIBHSIHHS BUCHAXXEHHS JJIS Ta30BOTO POJIOBHUIIA
[IpU Ta30BOMY 1 BOJOHAMIPHOMY pEeKHMaXx.

JudepeHuianbHl  piBHAHHA HeycTajgeHoi (uibTpamii rasy 1 BOAM Yy IIOPUCTOMY
CEpEIOBHIIIL.

6. I'a30BUIydeHHs 3 Ta30BHX POJOBHII NPHU Ta30BOMY 1 BOJOHAMIPHOMY pPEXHMAX.
3aJIe)KHOCTI JUIsl BU3HAYEeHHS Koe(illieHTa Ta30BUJIYYCHHS, METOAM WMOro 301IbIICHHS.
[IporHo3yBaHHs ~ KIHIIEBOTO  KOE(]iIli€eHTa Ta30BHIIYYEHHsS Ta30BOIO  pOJOBHINA 3@
MIPOMUCIIOBUMH JIAHUMHU.

7. CucteMu po3poOKH Ta30BUX 1 TA30KOHAECHCATHUX POJIOBHIIL.

XapakTepHi nepioan po3poOKH POIOBUIL IPUPOTHUX Ia3iB.

Po3mimieHHst CBEpAJIOBMH Ha IUIONI Ta30HOCHOCTI. ETamu mpoekTyBaHHS po3poOKHU
ra3oBUX 1 Ta30KOHACHCATHUX poaoBHIl. OCHOBHI MPOEKTHI JOKYMEHTH Ha pPO3POOKY
POJIOBUIIIA, iX 3MICT.

8. OOrpyHTyBaHHS BUXIJHMX JaHUX JJI1 DPOEKTYBaHHS pPO3POOKM Ta30BHX 1
Ta30KOHCHCATHUX POJIOBHIL.

Buninenns excruryaTaliiHux 00’€KTiB, BU3HAQUYEHHS MapaMmeTpiB pPOOOTH «CEepeaHbOT
CBEPJUIOBUHNY», BUOIP pO3paxyHKOBHUX BapiaHTIB.

9. Bu3HaueHHsS OCHOBHHMX TEXHOJIOTIYHHUX IIOKa3HUKIB PO3POOKHU OJIHOILIACTOBOTO
ra3oBOTO POJIOBHUINA TIPH Ta30BOMY PEKHUMIi 1 PIBHOMIPHOMY PO3MIIIIEHHI CBEPJUIOBUH IS
NepioJiB 3pOCTaHHs, MOCTIHHOTO 1 CHAaJHOTO BHUAOOYTKY Ta3y 1 PI3HHUX TEXHOJOTIYHUX
pexuMax eKkcIuTyartauii CBepAJIOBUH (MOCTIHHOrO 1e0iTy ras3y, MOCTIMHOI Aenpecii TUCKY Ha
I1acT, HOCTIMHOIO TUCKY Ha TUPII, MOCTIMHOI IIBUAKOCTI pyXy ra3y Ha BXO/1 BUXOJ1 HACOCHO-
KOMITPECOPHUX TPYO).

10. Bu3HaueHHS OCHOBHHMX TEXHOJIOTIYHHMX ITOKa3HUKIB PO3POOKH OJIHOILIACTOBOTO
ra3o0BOr0 POJIOBHUIIA MPU BOAOHAIIIPHOMY PEKHMI.

11. Bu3HaueHHS OCHOBHHMX TEXHOJIOTIYHUX TIOKa3HUKIB PO3POOKH JIBOIIACTOBOTO
ra30BOT0 POJIOBHUIIA €AMHOIO CITKOIO CBEPJIOBUH MPH Ta30BOMY PEXKHMI.

12. Bu3HaueHHS OCHOBHHMX TEXHOJIOTIYHUX TIOKa3HUKIB PO3POOKH JBOIIACTOBOTO
ra30BOr0 POJIOBHUIIA €IMHOIO CITKOIO CBEPJIOBUH MPH BOJOHAIPHOMY PEXKHUMI.

13. BusHayeHHS OCHOBHHMX TEXHOJIOTIUHUX IMOKA3HHUKIB PO3POOKH Ta30KOHIEHCATHOTO
POJIOBHIIA B PEKHUMI BUCHAYKEHHS IJIACTOBOI €HEpTii.

14. TlporHo3yBaHHs BUJIOOYTKY KOHJEHCaTy TpH MPOEKTYBaHHI  pO3pOOKHU
ra30KOHACHCATHOTO POJIOBHIIIA.

15. Henomniku po3poOKM ra30KOHICHCATHUX POJIOBUIN B PEXKHMi BUCHAXCHHS TIACTOBOI
eHeprii. Meroau WiABUINEHHS BYIJIEBOAHEBUIYUYCHHS 3 Ta30KOHIECHCATHUX POJIOBUIIL.
Bu3HaueHHST OCHOBHUX TEXHOJOTIYHUX MOKAa3HUKIB PO3POOKH Tra30KOHIEHCATHOTO POJIOBHUIIA
3 MiATPUMYBAHHSM IJIACTOBOTO TUCKY IUISTXOM HATHITAHHS B IJIACT CYXOT'O Ta3y i BOJIH.

16. Meroaun po3poOku HaPTOTa30KOHACHCATHUX POJOBHUIN B PEXKUMI BHCHAKCHHS
TUTaCTOBOI eHeprii. MeToau MiIBHUICHHS BYTJICEBOJHEBUIYYCHHS 3 HA(TOTa30KOHICHCATHUX
POJIOBUIIL.

Bubip  pamioHampHOTO  BapiaHTy  pO3pOOKM  Ta30BOTO  (Fa30KOHJEHCATHOTO,
Ha(TOra30KOHJCHCATHOT0) POJOBHIIIA.



17. BuzHaueHHs 3amaciB ra3y 1 KOHJACHCAaTy B POJOBHIII.

O06’emHMII MeTOA BH3HAYEHHS 3amaciB razy i1 KOHAeHcaTy. Bu3HnadeHHs 3amaciB rasy i
KOHJIEHCAaTy B POJOBHIII 32 MPOMHUCIOBUMH JAaHUMH PO TUHAMIKY IUTACTOBOTO THCKY Ta
HAKOMMMYEHOTO BUAOOYTKY ra3y i KOHJEHCATy 3 POJIOBHINA Ta OKPEMHX CBEPIJIOBUH.

18. ExcrutryaTaiisi ra30BUX CBEpJUIOBUH Y HECTIMKUX MMOPOJax.

Po3paxyHOK KpiruieHHS MpUBUOINHOT 30HU CBEPIJIOBHH y HECTIMKUX TMOPOJAX IMilIaHO-
[EMEHTHOIO CYMIIIIIIIO, CMOJIaMH Ta IHIIUMHU PEUOBUHAMHU.

BuOip niameTpy HaCOCHO-KOMIIPECOPHUX TPYO /711 BUHECEHHSI 3 BUOOIO CBEPJJIOBHH Ha
MOBEPXHIO YaCTUHOK TBEP101 ha3u.

Po3paxyHoK psiIMOro 1 3BOPOTHOTO MPOMHUBAHHS MIIIAHUX KOPKIB Ha BUOO1 CBEPAJIOBUHU
3a JOTIOMOTO BOJIM, a€POBAHUX PIiJUH, MIHHU.

19. ExcrutyaTaiiisi ra30BUX CBEp/UIOBUH Y IJIACTaX 3 MiOMIOBHOIO BOJIOIO.

BusnaueHHs rpaHuyHO O€3BOJHOTO [e0iTy Ta30BOi CBEpPIJIOBUHU Yy IUlacTax 3
1J0IIOBHOO BOJIOIO.

Po3paxyHOK BCTaHOBIIEHHS BOJOI30JLIHHOTO €KpaHy y Ta30BHX CBEPAJIOBHHAX 3a
HaAsIBHOCTI H1JOIIIOBHOI BOIH.

20. ExcrutyaTarisi ra30BUX CBEpJUIOBUH B YMOBaX 0OBOTHEHHSI.

BusHaueHHs MiHIMaabHO HEOOXITHOTO AeOITYy ra3y JJIS BHHECEHHs PIIMHHU 3 BUOOIO
ra3oBOi CBEp/UIOBUHHU.

Bubip miameTpy HACOCHO-KOMMPECOPHUX TpyO 1 THUCKY Ha TUPIL A 3a0e3medeHHs
cTabu1bHOT poOOTH 0OBOJHEHOI ra30BOi CBEPAJIOBUHHU.

Po3paxyHOK KUIBKOCTI CHIHIOBAJIBHOI  TMOBEpPXHEBO-akTUBHOI peuoBuHu (IIAP) 1
po6odoro pozunny ITAP, s BHHECEHHS PIAUHU 13 BUOOIO CBEPIOBUHH.

21. bopoTr6a 3 TiIpaTOyTBOPEHHSM IIiJ] 4ac eKCIUTyaTallii ra30BUX CBEPJIOBHH.

Bus3HaueHHS TOJIOKEHHS 30HM T1APATOYTBOPEHHS y CTOBOypl 1 BHUKUAHIN JiHIT
[IPaLOI0Y0] ra30B01 CBEPAJIOBUHU.

BusHaueHHs KUIBKOCTI 1HTIOITOPY TiAPAaTOYTBOPEHHS [UIsl MONEPEKEHHS YTBOPEHHS
riapartiB.

22. EkcrutyaTallisi Ta30BHX CBEpAJIOBUH B YMOBax Kopo3ii Ta30MpOMHCIOBOTO
oOaTHaHHS.

BusHaueHHs KUIBKOCTI 1HT101TOpY KOpO3ii 711 60pOTHOM 3 KOPO31€0 Ta30MPOMHCIOBOTO
o0naiHaHHSL.

23. InteHcudikanis NpUILUIMBY Ta3y 1 Fra30KOHACHCATHOI CYMIIIIi 10 CBEP/IJIOBHH.

PospaxyHnok MeroniB iHTeHcHikallii MPUIUIMBY ra3y i Ta30KOHJEHCATHOI CyMImIi a0
CBEpJUTOBUH (T1IPOPO3PHB IIIaCTa, KHUCIOTHI OOpOOJICHHS MPUBHOINHOT 30HU CBEPIJIOBHH,
rigpomickocTpymMuHHa Tniepdopartisi, oOpoOneHHs npuBUOiIHOI 30HM po3zumHamu [TAP i
PO3YMHHUKAMHU).

[TpoexTyBaHHS TIYIIIHHS Ta OCBOEHHS CBEPJIOBHUH.

24. O6namTyBaHHs Ta30BUX 1 TA30KOHEHCATHUX POJIOBHIIL.

BusnadenHs giamMeTpy BUKUIHOI JIiHIT CBEPAJIOBUH 1 PO3MOJLUTY TUCKY 1 TEMIIEpATypH 110
11 TOBXXKUHI.

25. TlpoMucIOBe MiATOTOBJISHHS Ta3y 1 KOHCHCATY.

Bu3HaueHHsI OCHOBHHMX IapaMeTpiB YCTAaHOBOK IPOMHCIIOBOTO TMiJATOTOBJISHHS Ta3y
(HM3BKOTEMIEPATYPHOI cemapallii 3 BUKOPUCTAHHSAM Jpoceib-ePeKTy, TypOoaeTaHepiB 1
YCTAaHOBOK HITYYHOTO XOJIOZY, a0COPOIIItHOTO Ta aJAcOpOIiHHOTO METO/IiB).

Po3paxyHok pereHepairii HACHUYEHOTO BOJIOIO0 aOCOpOeHTA.

BusnaueHHs 1iameTpy cenaparopiB pi3HOTO TUITY.

Bu3HaueHHs 101111 peKynepaTHBHOTO 1 KOKYXOTpyO4YacToro TernjaiooOMiHHUKIB.

26. [limzemue 30epiranHs rasy.

BusHaueHHsT OCHOBHHMX TMapaMmeTpiB eKCIUTyaTamii MiJ3eMHOTO CXOBHINA Ta3zy Y
BHUCHa)XEHUX Tra30BUX POJOBHIIAX.
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