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I. 3ArAJIbHI MONOXEHHA

Mporpama BCTynHoro Bunpo®yBaHHA - (paxoBoro icnuTy ckrnageHa
BignosigHo ao suMmor MiHicTepcTBa OCBITU | HAyKK YKpalHKU, 3aKoHY YKpaiHu
Bi 06 BepecHa 2014 p. «[po Buwy ocBiTY»; noctaHoBu KabiHeTy MiHicTpiB
Ykpainm Big 23 6epesHs 2016 p. Ne 261 «[lpo 3aTBepaXeHHsi nopsaaky
nigrotoBkn 3406yBadviB BULLOI OCBITU CTyneHs Aoktopa dinocodii Ta
AOKTOpa HayK y BULMX HaBYanbHUX 3aknagax (HayKoBWMX yCTaHOBaX)» 3i
3MiHamu 0o Haka3y MiHictepcTBa oCBiTM | Haykmn YkpaiHu Big 15.03.2023 p.
Ne 276; «Crtatyty TOB «TEXHIMHUNA YHIBEPCUTET «METIHBECT
MOJNITEXHIKAY»; TMonoxeHHs nNpo KoHuenuil OCBITHLbOI AisiNbHOCTI, OCBITHI
nporpamu, poboui nporpammn Ta cunabycu OCBITHIX KOMMOHEHTIB y TOB
«TEXHIYHUW YHIBEPCUTET «METIHBECT MONITEXHIKA»; MNMonoxeHHs
Npo NiarotToBKy 3000yBadviB BULLOT OCBITU CTYMNeHs gOKTopa dinocodil Ta
[OKTOpa Hayk B acnipaHTypi Ta pgoktopaHTypi TOB «TEXHIYHUN
YHIBEPCUTET «METIHBECT T1OJITEXHIKA»; MNopsaaky npuinomy Ha
HaBYaHHA Ons 3006yTTa BUWOi ocsiTM B 2026 poui, 3aTBEpPAXKEHOro
Haka3om MiHicTepcTBa OCBITU | HayKkn YKpaiHu Big 26 noTtoro 2026 poky Ne
373; MpaBun npunomy o TOB «TEXHIYHMA  YHIBEPCUTET
«METIHBECT MNOJUTEXHIKA» y 2026 poui.

Bumorn dpaxosoro icnuty 3 cneuianbHocTi G16 “TipHMuTBO Ta
HadgoTorasoBi TexHonoril" 6a3ytoTbCs Ha BUMOrax oCBiTHbO-KBanidoikaLlinHol
XapakTeEPUCTUKM Ta OCBITHbO-MPOdIECINHOI nporpamu  Marictpa 3a
HanpsimoM 184 «[lipHuuTBO». Paxiseupb 3 ripHMUTBA NOBUHEH BYTN 34aTHUM
BUpiLLYyBaTW HECTaHAAPTHI TEXHOSOrYHI, NPOEKTHI | opraHisadinHi npobnemm
Cy4acCHUX FipHMY0-BMOOOYBHUX NIANPUEMCTB, NiABULLYBaTU e(EeKTUBHICTb
TEXHONOrYHNX npoueciB BUAOBYTKY i nepepobkn TBEPOMX KOPUCHUX
KOnanwuH, MapKwenaepcbKoro 3abesneyvyeHHsa ripHnumx pobiT B cknagHux i
HEeBM3HAYEHNX YMOBaX 3 MiHiMi3auieto HeraTMBHUX BMNSIMBIB HA HABKOSULLHE
cepenosuLLe i NpauiBHUKIB.



Il. SMICT NPOrPAMHUX BUMOT LLOAO 3HAHb TA HABUYOK
BCTYNMHUKIB. NITEPATYPA ANA NIArOTOBKU

I1.1. MEPEPOBKA TA 36AFAYEHHA KOPUCHNX KOMNANWH

1. MigroTosui npouecun

BusHaueHHs KopucHol konanuHu. OcHOBHI MeToanm 36arayveHHs,
Knacudgikauia npouecie, onepadin, cxem 3baravyeHHsi. [paHyioMeTpUYHNI
cknag KopucHoi konanuHu. Crnocobu Bu3HaYeHHs. [ paHyroMeTpudHa
XapakTepucTmnka KpynHocCTi, Tl NpeACTaBNeHHS Ta BU3HAYEHHS. [ pOXOYEHHS.
dakTopu, WO BNNMBaTb Ha e(PEeKTUBHICTb rPoxoveHHs. KiHeTuka npouecy
rpoxo4yeHHsi. Cxemu rpoxodeHHd. Knacudikauis rpoxoTi, iX npuHUuMN Aii,
NPU3Ha4YeHHsA, YCTPiN. TexHOMOriYHMM po3paxyHOK rpoxoTy. [dpobrieHHsA
KOPUCHUX KonanuH. Knacudikauia gpobapok, X yCTpin, npuHumMn aii,
obnactb BMKOPUCTAHHA Ta OCHOBHI TEXHOMOrYHI  XapaKTepPUCTUKMN.
MogpibHeHHA. Knacudikauisa, npuHuMn gii Ta obnactb BUKOPUCTaHHSA
bapabaHHMX MNKUHIB, X WBUAKOCTI pexumm poboTu. PO3KPUTTS LiIHHOrO
MiHepany. Cnocobu OUuiHKM i YNCIOBI XapakTePUCTUKN PO3KPUTTS LiHHUX
MiHepanis. Tina ansa noAapibHeHHA, BMMOrM [0 HUX, MpPoLec 3HOCY.
Xapaktepuctmkm KpynHocTi  Kynb. KiHeTuka npouecy noapibHeHHs,
nogpibHBaHICTb pyd. PakTopw, WO BNIMBAOTb HA NPOAYKTUBHICTL MIUHIB.
MeToankn BU3HAYEHHH NPOLYKTUBHOCTI MJIINHIB. PospaxyHok
LUMPKYIALIMHONO HaBaHTaXXeHHA B cxeMax ApobneHHs Ta noapibHeHHs.

Nitepatypa: [1]; [3].
2. [paBiTauinHi MmeToan 3darayeHHs

Knacudikauisa rpasiTauinHmnx metoais 36arayeHHA. TeopeTuyHi OCHOBU
rpasiTauinHol Knacudgoikauil KOPUCHUX KonanuH. CenapauinHa
XapakTepucTnka po3ginioBoro anaparty, Il OCHOBHI nokasHukn. Cnocobwu
3’egHaHHsA po3ginosux anaparis. CenapauiiHa XxapakTepuUcTuka CXemu, Lo
Ma€ UMPKYNAUiMHI UMKNIKW. TeopeTudHi OCHOBWM 30aradeHHsi B BaXXKOMY
cepenoBuili. Knacudikauis cenapatopiB gna 36aradeHHss B Ba)XKOMY
cepenoBuLLi, X YCTpin Ta npuHumMn Aii. TeopeTuyHi ocCHoBW 3baravyeHHs
Bigcagkow. Knacugikauia BigcagodHMX MallMH. TexXHONOoriYHi napamMmeTpu
npouecy Bigcagkm i 1X BNAMB Ha eqEeKTUBHICTb npouecy. TeopeTuyHi
3aKOHOMIPHOCTI pyXy BOAM Mo noxuniv nosepxHi. lNpouec posaineHHs 3epeH
B ©e3HanipHOMy NoToUi Manoi TOBLMHM Ha NOXWUIin NoBepxHi. KOHCTpyKUiT,
npuHUMN poboTn anapaTiB, siKi BUMKOPUCTOBYIOTb BKa3aHW cnocid ans
po3adineHHa martepianis. Npouec NPOMUBKU KOPUCHUX KonanuHu. Pi3nyHi
OoCHoBM npouecy. KoHCTpyKuil, npuHUMn poboTn anapatis Afs NPOMUBKA
KOPUCHUNX KONanuHu.



Jlitepatypa: [1]; [2]; [4].
3. MarHiTHi Ta enekTpu4Hi MeToam 36aradyeHHs KOPUCHUX KonanuH

OcCHOBHI napamMeTpu MarHiTHoro nonsi. MarHiTHi  BnNacTUBOCTI
MiHepaniB, IX Knacudikauis. MarHitTHa cuna, Wwo A€ Ha 4YacTUHKM B
MarHiTHomy noni. Knacudikauis marHiTHUX cenapartopis. MexaHiam
pO3AiNeHHA YaCTMHOK B MarHiTHOMY MoJsli cenapaTtopis. YCTpin, npuHuun aii
cenapaTtopiB gna 36aravyeHHsl CUNbHOMArHiTHUX Ta crnabomarHiTHMx
MiHepanis.  ®nokynauia.  AnapatM  Ona poO3MarHiYeHHs  3epeH.
XapakTepucTuka enekTpuyHoro nosns. EnekTpuyHi BnactneocCTi MiHepanis,
iX Knacudpikauiga. Cnocobu nepepadi YacTUHKaAM €NEKTPUYHOro 3apsaay.
Cunun, WO AiloTb HA YaCTMHKM B €NeKTPMYHOMY nosi. YCTpin Ta npuHUMN
poboTn cenapaTtopis Ans 36ara4eHHA KOPUCHUX KoNarnwuHK, LLO BOSOAiI0Tb
PI3HUMU ENEKTPUYHNMIN BIIACTUBOCTAMMN.

Nitepatypa: [1]; [4].
4. dnoTauinHi npouecun 3dara4eHHs1 KOPUCHMX KoNanuH

di3nKo-xiMiYHi OCHOBM Npouecy rioTadii, NOHATTA «da3». Kpanosumn
KYyT 3MOYYBaHHS. XapaKTepucTMKa KOPUCHUX KOonamnwH, cKrnag i rpynu
BiOJHOCHO BMicTy MiHepaniB. Knacudikauis pya. Buan donotauil,
0ocobnMBOCTI, nepesarn, Heaonikn. PeareHTn, BU3HAYEHHS!, NMPU3HAYEHHS,
kKnacudoikauia. Asuuie MiHepanisauii. Bu3HavyeHHA cunu NpunvnaHHs B
KOMIMSEKCi — «MOBITPAHUIA MiXyp—MiHepan». BusHa4yeHHA HaBaHTaXXeHHs Ha
nosiTpsHMN Mixyp. KiHeTuka npouecy dnoTtadil. KoediuieHT aepauil Ta
napameTp raszoBmicTy. CniBBigHOLWEHHA TBEPAOI i pigkol a3 ans npouecy
dnoTadii. oHATTA donoTauiHol Kamepu i donoTauinHOT MawunHu. Tunn
donoTauiHMX MaLUmrH, IX 0ocobnmnBocTi | 06n1acTb 3acToCyBaHHA. TexHOMoris

donoTtauii Byrinnga, 3anisHuMxX | MapraHueBux pyad, TUNU peareHTis,
TEXHOMOriYHI pexumn, cxemu. Luknun i ctagii y dnotauinHnx cxemax, ix
ocobnueocTi.  Po3paxyHOoK cxeM  noTtauii MOHOMETamniYHUX |

nonimeTaniyHux pya.
NiTtepatypa: [1]; [4].
5. 3HeBOAHEHHS | CyLLKa NPOAYKTIB 30aradeHHs1 KOPUCHUX KonanuH

3aranbHi BigoOMOCTi Npo 3HEBOAHEHHSA NPOoAYKTiB 30aravyeHHs. NopucrTi
cepenoBuLLa, X CTPYKTYPHI XapakTtepuctukn. Buan Bonoru. TeopeTuyHi
ocHoBM pinbTpadii. OCHOBHE PiBHAHHSA QoiNibTpauii. YTBOPeHHSA ocaay. Pyx
ABoasHoro noTtoky. OO6nagHaHHA ANns  3HEBOAHEHHS. [lpeHyBaHHS.
LleHTpudpyryBaHHa. BakyymHe @inbTpyBaHHSA. 3rywieHHA | OCBITNEHHS
cycneHsin. dnokynauia Ta koarynsauia cycneHsin. ObnagHaHHa ans
3ryweHHst cycneHsin. TepmiyHe cywiHHA. OcHoBHI BigomocTi. ObnagHaHHSA



Ans CyWiHHA Ta Knoro po3paxyHoK. KoHauuioHyBaHHsi o6epToBuMX BOA.
OuuncTKa CTiYHUX BOA.

NiTtepartypa: [1]; [5].

Nitepatypa oo poaaginy:

1. CmupHoB B., bineubknn B. [lepepobka kopucHMX KonanwH
nigpy4Huk. J1bsiB : Bug-so «Hosumn CaiT-2000», 2020. 607 c.

2. Minos . 'paBiTauinHi meToan 36ara4yeHHst KOPUCHUX KONanuH : HaBu.
noci6. [Hinpo : Hau. TexH. yH-T «[Hinp. nonitexHika», 2021. 152 c.

3. TexHika Ta TexHonoria 3dara4eHHs KOPUCHUX KonanuH. YactuHa |.
MiarotoByi npouecn / B. bineubknn Ta iH. KpuBun Pir : Bug. POl
YepHss [1. O., 2019. 200 c.

4. TexHika Ta TexHonorisa 3dara4eHHss KOPUCHUX KonanuH. YactuHa ll.
OcHoBHi npouecu / B. bineubknin Ta iH. Kpueuin Pir : Bua. @Ol YepHas . O.,
2019. 212 c.

5. TexHika Ta TexHonoria 36ara4yeHHs1 KOpMCHMX KonanuH. YactuHa lll.
3akntoyHi npouecu / B. bineubkuit Ta iH. Kpneun Pir : Bug. ®OI1 YepHas M.
0., 2019. 230 c.

11.2. MAPKLIEWOEPCbLKA CMNPABA

1. eomeTpuyHa OCHOBa MapKLENOEPCbKkUX 3MOMOK. OpiEHTUPHO-
3'egHyBarbHa 310MKa

[lopu3soHTanbHi 3'€gHyBanbHi 3MOMKU (OPIEHTYBaAHHA | LEeHTPyBaHHA
MapKLWenaepCbknux ropusoHTaneHux Mepex). OpieHTUpHO-3'eaHyBarbHa
31MOMKa Yepe3s: NOXMININ LUAXTHUI CTBOST abo WTOSMbHI0, O4MH BEPTUKANbHWIA
CTBON, ABi BepTuKanbHi BUPOOKW. 3aranbHa opraxizaudis pobiT npwu
OpPIEHTYBAHHI FOPU3OHTY.

Nirepatypa: [1]; [2]; [3]; [7].
2. ['ipockoniyHe OpieHTYBaHHS

BusHauyeHHs oupekuinHoro KyTa ripockoniyHMm cnocobom. BUkoHaHHS
ripoOCKOMIYHOro OpieHTYBaHHA. 3’egHyBanbHa 3MOMKa 3 TiPOCKOMIYHUM
OpiEHTYBaHHAM Yepes OAWNH CTBOJ.

Nirepatypa: [1]; [2]; [3]; [7].
3. Mia3eMHi MapKwengepcbki 3HiMarnbHi Mepexi

[Mpu3HayeHHa | BuAM 3HIManNbHUX pPoBIT. 3akKpinmeHHA MNyHKTIB
TeoooniTHMX xopis. [lia3eMHi Mapkwengepcbki onopHi mepexi. KyTosi



BUMIPIOBAHHA B MOSIITOHOMETPUYHUX xodax. JliHINHI BUMIpIOBaHHA B
NnoniroHoMeTpuYHMUX xodax. TeogonitHi xoau. KyToBi BMMIptOBaHHA B
TeogoniTHMX xogax. JliHiMHI BUMIpOBaHHA B TeOAOMNITHUX XodaxX. 3noMKa
KOHTYpiB ripHMYMX BUPOBOK i BeaeHHa abpucy. >KypHan nig3emMHol
TeoaoniTHol 3noMkn. KamepanbHa ob6pobka nig3emMHol Teo40NITHOI 3MOMKM.
31MoMKa OUYNCHNX BUPODBOK.

Nitepatypa: [1]; [2]; [3]; [7].
4. BepTukanbHi 3MOMKN B FipHUYMX BUPODKax

Mpunagn, WO 3acCTOCOBYOTLCA ANA BUPOBHMUTBA reOMEeTPUYHOro
HiBENBaHHA B ripHU4nXx Bupobkax. Obpobka pesynbTaTiB reoOMeTpUYHOro
HiBentoBaHHA. TPUroOHOMETPUYHE HIBENOBaHHA B MiO3€MHUX TIPHUYKNX
BUpobkax. BepTukanbHa 3ioMKa TPAHCMOPTHUX LUSISIXIB.

Nitepatypa: [1]; [2]; [3]; [7].
5. eomeTpu3saLis poaoBULL, KOPUCHOI KoNnanuHm

[Mpu3HayeHHa | MeToauKn NobyaoBU MapKLLENAEPCHKUX CTPYKTYPHUX
rpadgikiB MacmBe TipCbKUX Mopig Ta Wnoro enemeHTiB. Metoguka Ta
ocobnueocTi nobynosu po3pisdiB, nepeBaru i Hegosnikn metoay. Metoguka
CKrnagaHHs rinCOMEeTPUYHOro nnaHy 3a BUCOTHMMK BigMiTkamu. [NobyaoBa
riNCOMETPUYHMX NMaHiB 3 AOMNOMOrol BepTUKaNbHUX Po3pidiB. 3HAYEHHS
rinCoMeTpUYHMX NMIaHiB | 3agavdi, SKi BUPILWYOTBCA 3a NOro 4onomorow nig
Yac OCBOEHHA i pPoO3pobku poposuLl. [pu3HayeHHss nnaHy noknagy B
I30MOTY>XHOCTSAX. MeToguka nobynosu I30NOTYXXHOCTI noknagy
6es3nocepegHiMm Ta nobiyHMM cnocobom. [MoHATTA «rnMnbuHa 3anaraHHa,
MeToauMka nobyaoBu nnaHy i3ornmMbuH. 3agadi, WO BUPIWYIOTbCA 3a
AOMOMOroK nnaHy i3ornnbuvH. leomeTpusauis ymMoB 3ansiraHHs KOPUCHUX
KonanuH. ['eomeTpusauis AKiCHUX BIaCTUBOCTEN KOPUCHUX KOMamnuH.

Nireparypa: [1]; [2]; [3]; [4]; [7].
6. BusHayeHHsa 3anacis i 06’emiB BUO0OYTKY KOPUCHOI KonanuHu

BusHayeHHa BMAOOBYTKY KOPUCHOI KonanmuvHW y nasi. BumiptoBaHHA
3anuLKiB KOPUCHOI KonanuHu Ha cknagax, y 6yHkepax. BuxigHi matepianu
Ta napameTpu nigpaxyHKy 3anacie pogosuwia. Cnocobu BU3HAYEHHS MIOLL|
MOLLUMPEHHSA NOKIady Yy OKpeMMX MOro YacTuH: BU3HAYEHHSA NIIOLL NITOCKOT
NMOBEPXHi, BW3HAYEHHA MUIOWi TonorpadiyHOl noBepxHi. BuaHayeHHA
o6’emiB. MeToan BM3HAYEHHS MOTY>XHOCTI KOPMCHOI KOManuHu B 3aneXHOCTi
Bil eTany reomeTpusauil Ta BUMOrM 0O TOYHOCTI BM3HadeHHs. Cnocobu
BM3Ha4YeHHA 06’eMHOT Barn Ta BMiCTY KOMMOHEHTIB.

Nitepatypa: [1]; [2]; [3]; [4]; [7].

7. Mapkwengepcbki pobotn npu OyaiBHMUTBI WaxXT i Nig3eMHUX
cnopyA



MapkLuengepcbko-reogesnyHi poboTun npu BeaeHHi byaisenbHux pobit
Ha noBepxHi. Cxema nnaHoBoro obrpyHTyBaHHsS Ha noBepxHi. Poboyi nnaHu
FOPU3OHTIB FipHMYKNX pobiT. 3aBAaHHA HaANPAMKY NPAMOMIHIMHUM AiNsHKam
ripHMymx BUPOBOK. 3aBAaHHA HanpsIMKy Mpyv npoBedeHHi BUPOBOK Ha
AiNAHUI 3 3a0KpYrneHHAM. 3aBOaHHA HanpsaMKy BUMPOOLiI B BepTUKambHIK
nnowmHi. Pobotn npu MoHTaxi Ta ekcnnyaTauil obnagHaHHs i crnopya.
Mapkwengepcbki poboTn nNpu NnpoBeaeHHi BUPOOOK 3yCTpiYHUMN BUBOSIMU.

Nitepatypa: [1]; [2]; [3]; [7].

8. 3pyLleHHs TipCbKUX nopig i 3eMHOT NOBEPXHi Mig BAAIMBOM TpHUYMX
po3pobok

OCHOBHI BM3HA4YeHHA, NMOHATTS i NapameTpu, WO XapakTepusylTb
npouec 3pyweHHs Cxemu po3BUTKY Mpouecy 3pyLUeHHA MacuBy TipCbKuX
nopig. Po3nogineHHsa 3pylweHs i gecdopmauin B Mynbai ocigaHHA. OCHOBHI
dpakTopu, WO BMNNMBaKOTbL Ha NpoLec 3pyLweHHs. HaTypHi iIHCTpyMeHTanbHi
MapKLengepcoKi cnoctepexxeHHa. BusHayeHHs BENMYNMHUM MaKCUMarnbHOro
ocigaHHs. Po3paxyHoK o4ikyBaHUX 3pyLleHb | gedopmallii B HaniBMybaax
3a ronosHMMK nepepizamu. MNporHo3 BiporigHnx 3pyuwleHb i gedopmauin.
OxopoHa cropyd Big LWKIOAMBOro BNAMBY TFipHMYMX pPO3pPO6OK. YMOBM
6e3neyHol niapobkm 00’eKTIB.

Nirepatypa: [1]; [2]; [3]; [3]; [6]; [7].
Nitepatypa oo poaginy:

1. HMAOH 74.2-1.07-21. NpaBuna BUKOHaHHS MapKLUENaepPCbKNX pooiT
nig 4Yac po3pobkn poaoBULL, PYAHUX Ta HEPYAHUX KOPUCHUX KOManwH.
[HUnHHum Big 2021-03-31]. Bua. odiu. Knis : 260, 2021. 260 c.

2. HIMNAOH 74.2-5.02-00. Mapkwengepcbki poboTn Ha BYrifibHUX
lWwaxTtax Ta poapidax. IHcTpykuia (KO 12.06.203-2000). [YvHHmn Big 2001-07-
01]. Bua. ogiy. OoHeubk : TOB “AJlTAH”, 2001. 264 c.

3. Mapkwengepcbki pobotn npu 6yaiBHUUTBI WaxT Ta Mig3eMHUX
crnopyn : Haeu. noci6. / . AHTMReHKo Ta iH. XKutomup : [lepx. yH-T «Kntom.
noniTexHika», 2021. 148 c.

4. JleBuubkun B., Kpusopydko A. ['eomeTpis Hagp : HaB4d. nocib.
Kntomunp : 1Y «XKutom. nonitexHika», 2022. 227 c.

5. KyunH O., HasapeHko B., bpyn . 3pyLleHHs 3eMHOI NoBepXxHi npu
po3pobui nnactoBux pogosuwy. [Hinpo : Hau.-TexH. YyH-T «[Hinp.
noniTexHika», 2022. 140 c.

6. ACTY 101.00159226.001 — 2003. lNpasuna nigpobkn 6yaisens,
cnopyd i npupogHux o6'ekTiB nNpu BMOoOyBaHHI BYrinna nig3eMHUM
cnocobom. [UuHHMI Big 2003-11-28]. Bua. odiu. Kuis, 2004. 128 c.



7. Walker J., Awange J. Surveying for Civil and Mine Engineers. Acquire
the Skills in Weeks. Springer International Publishing, 2020. 411 p.

11.3. YIMPABJIIHHA CTAHOM INPCbKOIo MACHBY

1. HanpyxeHo-aedopmoBaHU CTaH ripCbKMX nopig, i Noro ouiHkKa.

MpupogHu  HanpyxeHo-gegopmMmoBaHoro crtaH MacueiB (initiate
stress). Kputepii ouiHoBaHHA cTinkocTi macusiB (safety factor, koediuieHT
KOHLEHTpaUil HanpyXeHb, KoeqilieHT TPiLMHYBaTOCTI, CTINKICTb BUPOOKN).

Nitepatypa: [1]; [3]; [5]-

2. OcHOBHI dhakTopu, WO BAMMBAKOTb Ha CTINKICTb BUPOOKM Ha Pi3HUX
eTanax ekcnyaTtadii.

dopma i po3mipu BUpobOK. [edopmauirHi XapakTepuUCTUKK nopig.
Ocob6nmMBOCTI NOYATKOBOrO MNOSISt HanpyXXeHb. PeXum poboTK KPInfeHHs i
cnocobiB oxopoHn. CepeaHbO3BaXkeHa MiLHICTb nopia.

Nitepatypa: [1]; [2]; [5]; [6].

3. XapakTepHi eTanu nMigTPUMaHHSA TipHUYMX BUPOBOK Pi3HOro
TEXHOSOMYHOro NPU3Ha4YeHHs.

KanitanbHi Bupo6kn. TligrotoBdi BUMPOGKW. [inbHU4YHI BUPOOKMK.
Bupobkn cneuianbHOro Npu3HaveHHs.

Nirepatypa: [2]; [S]; [6]; [7].
4. PamMHe i aHKepHe KpinneHHs nig3emMHuX ripHn4nx BupooboK.

KoHCTpyKLUiT MeTanesux KpinneHb Ta yMOBU IX 3aCTOCyBaHHS. 3ararnbHa
KOHLENUis po3paxyHKy napameTpiB KpinneHHs ripHM4YnMx BUPOOOK. Tunu
aHkepiB. Cy4acHi nigxoam 4o po3paxyHKy aHKEPHUX CUCTEM.

NiTtepatypa: [2]; [6]; [7].
5. Cnocobu 3abesneyeHHs CTIMKOCTi YKOCIB Npu BigKPUTIN po3pobLyi.

OCHOBHI BUOM MOPYLWIEHHA CTINKOCTI yKociB i GopTiB kap'epiB i 1x
NpUYnHKU. AHanITUYHI MeToaM po3paxyHKy ykociB. Cy4yacHi (YMcenbHi)
MeToaM aHanisy cTinkocTi ykociB. Knacudikauis cnocobis 60opoTbbu 3
CMOB3aHHSM MNOpiA B Kapbepax.

Nitepatypa: [1]; [5].

6. 3MiLHEHHS Nopia HarHiTaHHAM CKPINSIOKYNX CyMiLLEN.



TexHonoriss 3MiuHeHHsl. CxeMu HarHiTaHHsa cymiwen. Cymiwi, wo
BUKOPUCTOBYIOTLCA SIS CKPINSeHHs nopig.

NiTtepartypa: [1]; [4]; [5].

7. 3abesneyeHHs CTIMKOCTI ripCbKMUX Mopig B ymMoBax MiABULLEHOrO
BOJOMNPUTOKY.

CtaH BOAM B ripcbknx nopogax. Bnnve 3BOMOXEHHS HA BNACTUBOCTI
ripcbkmx nopig. TexHornorivHi cnocobu 6opoTbbun 3 po3aMmokaHHAM. Disnko-
XiMi4Hi cnocobu 60poTbbU 3 HEraTUBHMMM HaCTiAKaMKU 3BONOXEHHSA Nopia B
30Hax NigBULLIEHMX BOOOMPUTOKIB.

Nitepatypa: [1]; [3]; [4]; [3].

Nitepatypa oo poaainy:

1. Pecypcosbepiratodi cnocobu KpinfeHHa ripHMYMX BUPOBOK
MoHorpadia / A. O. Xoponbcekun, KO. O. BuHorpapos, A. B. KoceHko, | ..
YoboTtbko. AdHinpo : JIIPA, 2023. 170 c.

2. Tanko . byaiBenbHi MaTepianu i KOHCTPYKUIT NiA3eMHUX criopya.
KoHCTpyKUIiT KpinAeHHS : HaBYanbHWU NOCIBHMK ANst CTYAEHTIB cnevianibHOCTi
184 «[lipHuuteox». Kuis : Kl im. Iropst Cikopcbkoro, 2019. 134 c.

3. [eomexaHika CTBOpPEHHS nMia3eMHOl iH(PaCTPyKTypu npu
BMOOOYBaHHI pyn i3 3aCTOCYBaHHAM €MynbCiiHUX BUOYXOBUX PEYOBUH :
MoHorpadis / M. KoHoHeHkO Ta iH. [OHinpo : Hau. TexH. yH-T «[Hinp.
nosniTexHika» : XXypdgoHa, 2024. 252 c.

4. Combined roof-bolting systems of mine workings / V. Bondarenko et
al. London : CRC Press, Taylor & Francis Group, 2020. 254 p.

5. Galvin J. Ground Engineering — Principles and Practices for
Underground Coal Mining : moHorpadisa. Switzerland : Springer International
Publishing, 2016. 684 p.

6. COY 10.1.00185790.011:2007. TligrotoB4Yi BMPOOKM Ha MNOSIOrnx
nnactax. Bubip kpinneHHs, cnocobis i 3acobiB 0XopoHU. [MnHHUMI Big 2007-
11-09]. Bua. odiu. Knis, 2007. 62 c.

7. COY 10.1.05411357.010:2014. Cucrtema 3abe3nedyeHHsa HaOiMHOro
Ta 6e3ne4YyHoro PyHKUIOHYBaHHS ripHUYMX BUPOBOK 3 aHKEPHUM KPiMSEHHSIM.
3aranbHi TexHiYHi Bumorn. [MnHHum Big 2014-11-10]. Bua. odiu. Kunie, 2014.
84 c.



I1.4. OPTAHISAUIA NPHNAYOI O BUPOBHULTBA
1. 3aranbHi BigoMOoCTi Npo ripHM4ogo6yBHE NigNPUEMCTBO.

[pHMYe nignpmnemMcTBO | oro pisHoBuAan. Bnan gianeHocTi i cknag nig-
po3ainis ripHMumMx nignpuemctB Ta ob6'egHaHb. CTpykTypa ripHMYOro
nignpuemcTea. AnapaT ynpasfiHHA | (PYHKUIT KepyBaHHA Ha TipHUYOMY
NiANPUEMCTBI.

Nitepatypa: [1]; [2]; [3]; [6]
2. 3arasnbHi NOHATTA NPO OpraHisauito ripHU4Yoro BUpobHMLUTBA

OpraHizauinHa CTpyKTypa ynpasfiiHHA FiPHUYUM NiANPUEMCTBOM Ta
LUNAXW 1T BOOCKOHANeHHs. CyTHICTb opraHi3auinHMx qoopm nnaHyBaHHS Ta
Moro ocobnmMBOCTI Ha ripHMYOMY nNignpuemMcTBi. naHyBaHHA BUPOBHUYOT
NOTY>XHOCTI ripHM4oro nignpuemcTea. BupobHuyi cuctemum: ocobnumeocTi Ta
NPUHLNNKN PO3BUTKY. DyHKLIOHaNbLHE Ta NPOEKTHE YNpaBIliHHS.

Nitepatypa: [2]; [3]; [6].
3. OpraHisauis BMUpobHMYMX npoueciB nignpueMmcTaa

OpraHisauia OCHOBHMX Ta [AOMOMDKHMX BUPOBHMYMX npoueciB Y
npoctopi. [naHyBaHHA i opraHiszauis poboTM [OMOMIXKHUX NigpPO34inis:
MeXaHiYHUX  MauCTEPEHD, eHepreTuyHol  cnyxoéu nignpuemMcTBa,
IHCTPYMEHTanbHOro i pemMoOHTHOro rocnogapctea. KOHTponb i SAKiCTb
npoaykuii  Ha ripHMYOMY MiANPUEMCTBI. 3acTOCYBaHHSI EKOHOMIKO-
MaTeMaTUYHUX MeToAdiB NnaHyBaHHA pobiT

Nitepatypa: [1]; [2]; [3]; [6].

4. [MnaHyBaHHS Ta opraHisauig MaTepianbHO-TEXHIYHOro
3abeaneyeHHs, 36yTy NpoayKuil Ta eKOHOMIYHNX MOKa3HWUKIB

MaTepianbHO-TEXHIYHE 3abe3neyeHHs BUpobHuuTBa. MapkeTuHr Ta
30yT npoaykuii nignpuemctea. OpraHisaudis Ta HOpPMyBaHHSA npadi.
OpraHizauia onnatm npaui. [lNnaHyBaHHA cobiBapToCTi BMPOBHMUTBA.
[MnaHyBaHHs NpuMbyTKy NignpMeMcTBa Ta €EKOHOMIYHUX MOKa3HUKIB.

Jlitepatypa: [2]; [4], [5].
5. OpraHisauisi iHBeCTULiINHOI Ta IHHOBALNHOT AisiNbHOCTI

[MnaHyBaHHSA iHBECTUUIN Ta kaniTanbHoOro OyaiBHMUTBA. lNnaHyBaHHSA
BNpOBaKEHHA HOBOI TexHikM Ta nepenosol TexHonoril [Npomucnosi
TeXHONOoril i TexXHOomnoriyHi npouecu. IHHoBaUil Ta IX posfib Yy PO3BUTKY
TexHororil. HaykoBo-TexHiyHun nporpec (HTTT) i nepcnekTnBHi TEXHONOrYHI
npouecu. AKicTb Npoaykuil, cTaHgapTuaadis, MeTponoria i ceptudikadis.



Niteparypa: [2]; [4], [3]; [6].
6. MnaHyBaHHs OXOPOHW HABKOJSMLLHBLOO CEPEeaoBMLLA

3aranbHa  xapakTepucTuka Ta  CTpPyKTypa [MrfaHy  OXOPOHU
HaBKOJMULLHBLOro cepepoBuila. lNnaHyBaHHA i pauioHaribHE BUMKOPUCTaHHSA
PiI3HOMaHITHUX pecypciB

Nitepatypa: [2]; [4], [3]; [6].
7. OCHOBHi NONOXEHHSA NPO PU3NKK Ta yNpPaBniHHA HUMWN

Pusnkn B npupogHo-TEXHIYHIN reocucTemi. 3aranbHa Kracudikauisa
pu3nkiB. Pnamku T1a 1X MiHIMi3auia pusnkiB y ripHUYiA ranysi. EKOHOMIYHI
acrekTu pusukis. [cMXONOrivyHi acnekTn pU3uKiB.

Nitepatypa: [2]; [4], [3]; [6].
8. OpraHisauis kepyBaHHS Ha ripHUYOMY NigNPUEMCTBI

Anapart KepyBaHHA Ha nignpuemcTtsi. PopmMu opraHisauinHuX CTPYKTYpP
KEpyYBaHHS W YMCENbHICTb YynpaBniHCbLKOro nepcoHany. OpraHisauis
ynpasniHCbkOl npaui. MeTtoan «kepyBaHHA. OpraHizauia KepyBaHHS
BUPOOHNYNM 06'eaHaHHAM, ripHn4ogo6yBHUM NignpuemcTeoM. OpraHisauis
onepaTMBHOrO KepyBaHHSA BUPOBHMYOK AiNSHKOLO.

Nitepatypa: [2]; [4], [5]; [6].

Nitepatypa oo posainy:

1. OpraHizauis i nnaHyBaHHA BIOKPUTUX TIPHUYKMX POBIT (CMCTEMHUI
nigxig) : Haey. nocib. / b. €. Cobko, B. B. lMan4yeHko, B. B. Jlotoyc,
[. B. BinisiTiH. Hinpo : HTY «Al», 2020. 187 c.

2. Kudetko J. Structurization of mining companies. Gospod. Surowcami
Miner. 2016. Vol. 32. P. 157-180.

3. COY 10.1-00185790-002-2005. lNpaBuna TexHi4HOI ekcnnyaTtauil
BYrinbHUx waxt. [YuHHun Big 2006-11-14]. Bug. odiy. Kunis, 2007. 354 c.

4. TexHonorisgs Ta opraHidauis nNpoBedeHHs | NiATPUMaHHSA TFipHUYMNX
BUPOoOOK HOBUX BYrinbHMxX 6nokiB MNMpAT «LWaxToynpaeniHHs «lokpoBcbkey /
B. JleBiT Ta iH. Haykosi npaui [JJoHHTY. Cepisa lpHuU4o-2eonoaiyHa. 2023.
T.1, Ne 29. C. 117-127.

5. Adams R. Modem Management in the Global Mining Industry. Bingly :
Emerald Publishing, 2019. 312 p.
|



6. A New Reform of Mining Production and Management Modes under
Industry 4.0 Cloud Mining Mode / L. Bi et al. Appl. Sci. 2022. Vol. 22. 2781.



ll. CTPYKTYPA EK3SAMEHALINHOIO BINETA. KPUTEPII
OUIHIOBAHHA

1.1 OPIEHTOBHA CTPYKTYPA BUJIETY ®AXOBOIO ICTINTY

daxoBun icNUT 34IMCHIOBATUMETLCS B OYHOMY dhopmaTi a TakoX 3
BUKOPUCTAHHAM  3acobiB  OUCTAHUINHOT  €NEeKTPOHHOT KOMyHiKauii Ha
nnaTtdopmi Moodle TexHiyHoro YHiBEpcUTETY «METIHBECT
MONITEXHIKA» ans okpemMnx KaTteropin BCTYMNMHUKIB.

[MnTaHHsA, AKi MIiCTATbCA B ek3ameHauinHux binetax, nepeabayatotb
nepesBipky HabyTTa KOMMETEHTHOCTEM Ta pe3ynbTaTiB HaBYaHHS, WO
BWU3HAYeHi cTaHO4apTOM BULLOI OCBITK 3i cneuianbHocTi 184 NpHMUTBO AN
Apyroro (MariCTepCbKoro) piBHsi BULLOT OCBITH.

bineT daxoBoro icnuTy cknagaetbCa 3 YOTUPLOX NPOBNEMHO-
opieHTOoBaHMX nuTaHb (avB. [Jogatok). Bignoigb Ha nuTaHHA mae ByTu
npeacTasneHa y Burnagi ece B nucbmosin goopmi. O60B’A3KOBOIO YMOBOO
BUKOHAHHA € HagaHHs ckaH- abo doTo-konmil BignoBigi 3 HeobXigHMMMK
NOSICHIOBANbHUMMW KPECNEHHSMUN B pa3i AUCTaHLIMHOIO CKragaHHs.

1.2 KPUTEPII OLJIHKOBAHHSA BIOMOBIOEN

ABITYypiEHT MNOBMHEH MNPOAEMOHCTPYBaTU dyHOAMEHTanbHi Ta
NpoecinHO-OPIEHTOBAHI YMIHHA Ta 3HAHHS, a TAaKOX 30aTHICTb BMpIiLLyBaTn
TUNOBI CKNaAHi cneviani3oBaHi NpodecinHi 3aBOaHHS.

Mpu nepesipui haxoBoro BCTYNMHOro iCNUTY 3a BiANOBI4I Ha KOXHEe
NUTaHHA BUCTaBnsAlTbCA 6Ganu. 3aranbHa ouiHka ©axoBOro BCTYMHOMO
icnnTy BM3Ha4YaeTbCca 9K cyma 6aniB, OTpMMaHMX 3a BiAnoOBigi Ha KOXHe
NMUTaHHS.

Mo3nTnMBHa OLUiIHKa BUCTABMSAETbCS, HKWO CymMa oOTpuMmaHux ©Ganis
3HaxoauTbca B Aiana3oHi 100-200 6anis. lMNpwu ouiHui meHwe 100 6anis
YXBaIETLCA PiLUEHHSA NPO HEraTUBHY OLIHKY («HEe3ago0BIfNTbHOY).

KpuTepil oUiHIOBaHHSA KOXXHOrO 3 NMTaHb HaBeaeHo B Tabnuui.

KinbkicTb . o ,
6anie KpuTepin, 3a skuM BUCTaBNAETLCS 3a3Ha4YeHa KifbKicTb 6anis
50 Bignosigb HagaHo 6e3goraHHoO, y NoBHOMY 06CA3i.

43-49 BignoBigi Ha nuTaHHs AaHi B NoBHOMY 06’€Mi, ane 3 He3Ha4YHUMU
HeTo4YHoCTAMM. Bignosigb noriyHo nobygoBaHa i CTPyKTypoBaHa.
Mpu BignoBigi Ha nNUTaHHA YiTKO Ta HACHO HagaHi Bignosigi 3
BUKOPUCTAHHAM  BIiAMOBIAHOI TepMiHONOrili Ta CUMBOMIKM B
HeobXigHiM  norivyHin  nocnigosBHocTi. [lpuBeadeHi  HeobXigHi
PO3paxyHKM i KpeCcrneHHs (QonyckaTbCa HE3HaYHi HETOYHOCTI). Mpwn
HeoOXiAHOCTI BKa3aHi BUMOIrM HOPMaTUBHUX AOKYMEHTIB.




35-42

Bignosigi Ha nuTaHHA BUKNageHi meToandHo BipHO. pu Bignosigi
Ha NUTaAHHSA BUABIIEHUW BUCOKUM piBEHb 3HaHb, OAHAK OMYyLLEHO
HeBenuKi HETOYHOCTI Ta nomMunku, abo BiANOBiAb B HE3HAYHOMY
obcasi He € noBHOW. [padhiyHa YacTUHa BUKOHaAHa rPaAMOTHO.
MPUNHATI  NpPakTUYHI  pILWEHHS NPUHUMMNOBUX 3anepevyeHb He
BUKMWKAIOTb, ane ix obrpyHTyBaHHA HEAOCTAaTHLO apryMeHTOBaHi, Yy
GinbLIOCTI BUNagKiB BkazaHi BUMOrM HOPMaTUBHUX LOKYMEHTIB.

27-34

Mpwn BignoBigi Ha nuTaHHA BUABMEHO 6a30BMIA piBEHb 3HaHb
CTOCOBHO NuUTaHHSA. Bignosigi Ha nocTaBfieHi NUTaHHA B NpUHLMNI
npaBwnbHi, ane He noBHi. OKpeMi 3 HUX He MalTb aprymMeHTiB. He
3pobieHi y3arasbHIOK4Yi BUCHOBKN.

19-26

Bignosigi marwTb noBepxoBun xapaktep. [NpuCyTHI nomunku vy
BignoBsigsax. HapgaHun inoctpatvBHMiA MaTepian HeToydHun. [lpu
BWKOHAHHI pO3paxyHKiB MaloTb MiCLE CYyTTEBI HETOYHOCTI Ta rpyoi
NOMUSIKMN.

11-18

Bignosigi matoTb noBepxoBui xapaktep. lNpucyTHi rpy6i nomMunkn y
BiANOBIAAX. INIIOCTpaTUBHUIN MaTepian HENOBHUMN.

1-10

Bignosigi 4eMOHCTPYHOTb O4MHOYHI BUBIPKOBI 3HAaHHS CTOCOBHO
TEMW MUTAHHS.

HapaHa HeBipHa Bignosigb abo BignNoBiab BiOCYTHS.




Ex3ameHauinHnn 6inet Ne

HoaaTtok

daxoBoro icnuTy Ans BCTyny Ha 3000yTTA OCBiTU HA TPETbOMY
(OoCBiITHLO-HAayKOBOMY) piBHi 3@ OCBITHbO-HAaYKOBOK NPOrpamoro

«lipHMUTBO»

Ne MakcnmanbHum
3MmicT 3aBaaHHA 6an
3aBOaHHs

1 HaBefiTb OCHOBHI TEXHOSIOrYHI pexXnMHI napameTpu 50
poboTn BapabaHHNX MIAVHIB.

2 HaBeditb ocHOBHIi Bumorn [lpaBun 6e3nekn 0o 50
BMKOHaHHSA MapKWenaepcbknx 3MOMOK B yYMOBax
BIOKPUTUX i NiA3EMHUX FipHUYMX POBIT.

3 Oxapaktepuaymnte ¢isnko-ximiyHi cnocobu 6opoTebun 3 50
HeraTMBHUMM HacnigkaMy 3BOJSIOXKEHHS MOpid B 30HaX
NiaBULWEHMNX BOOONPUTOKIB.

4 OxapakTtepuayinTte nnaHyBaHHS Ta OpraHisaLito OXOpOHU 50

AOBKINMS Ha ripHUYMX NignpuemMcTBax.




