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3aranbHi NONOXeHHSA

[Mporpama BCTYyNHOro BUNpobyBaHHA — (haxoBOro icnuty Ans npumuomy
Ha HaBYaHHSA 3a APYyrnMM piBHEM BULLIOI OCBITK cneuianbHocTi G16 «[ipHMUTBO
Ta HadgTorasoBi TEXHOSOr» OCBITHbO-NPOdECINHOT nporpamn  «CyyacHi
Memoou  MapKuieliOepcbko2o 3abe3nedyeHHs1 rnpouecie  8uOobysaHHSs
KOPpUCHUX KonasiuH» yKrnageHa BignosigHo oo Bumor MiHicTepcTBa OCBITH i
Haykn YKkpaiHu, 3akoHy YkpaiHu Big 06 BepecHs 2014 p. «[1po BuLLy OCBITY»;
«CTtatyTty TOB «TEXHIYHUI YHIBEPCUTET «METIHBECT
MONNITEXHIKA»; TonoXeHHa npo KOHUeNUil OCBITHbOI AisiNbHOCTI, OCBITHI
nporpamu, pobodi nporpamm Ta cunabycu OCBITHIX KOMMOHeHTiB y TOB
«TEXHIMHU YHIBEPCUTET «METIHBECT MOJITEXHIKA»; Mopsaaky
NpUMOMY Ha HaByaHHA Ans 30o6yTtta  Buwol ocsith B 2025  podi,
3aTBepakeHoro Hakasom MiHicTepcTBa ocCBiTH | Haykn YKpainu Big 10 ntoToro
2025 poky Ne 168; Mpasun npuiomy go TOB « TEXHIYHUN YHIBEPCUTET
«METIHBECT MNOJIUTEXHIKA» y 2025 poui.

Bumorn BcTynHoro icnuty 3i cneudianbHocTi G16 «[lipHMUTBO Ta
HadpTOorasoBi TeXHOMOrii» 0a3ylTbCs Ha BMMOrax OCBITHbO-KBanidikauilHol
XapakTEPUCTUKM Ta OCBITHbO-MpOMecCinHOT nporpamun 6Gakanaepa 3a
HanpsimoM 184 «[ipHMUTBO». daxiBeLb Yy ranysi ripHMLTBa NOBUHEH BOSIO4ITH
TEOPETUYHMMM  3HAHHAMW, NPAKTUYHOK MiArOTOBKOK Ta PO3BMHEHUMU
aHaniTMY4HUMN ~ HaBMYKaMK, WO  OO3BOMIATbL  BUpillyBaTWU  CKNagHi
chneujanidoBaHi 3afjadvi Ta NPakTUYHI NUTaHHA B ranysi MapkenaepcbKoro
3abesneyeHHsa TripHUYMX poBIT, SAKi XapaKTepu3yrTbCs CKMagHICTIO Ta
HEeBU3HAYEHICTIO YMOB, LLIO BUHMKAKOTb NPU IX BUKOHAHHI.



2. 3MICT NPOIrPAMHMX BUMOI" lLOAOO 3HAHb TA HABUYOK
BCTYIMNMHUKIB

2.1 TEONOI'IA TA PO3BIOKA POOOBMLL

1. 3aranbHi BigoMocTi nNpo 3emrto. 30BHiLIHI 00ONMOHKN — aTMocdepa,
rigpocpepa, biocepa. dopma i poamipu 3emni, penbed 1 NOBEPXHI,
KOHTUHEHTW | OKeaHw, rincorpadivHa Kpmea

2. MiHepanbHnn cknag 3eMHOI KOpu: MOHATTS Mpo  MiHepanu, IX
NOXOMKEHHS, BHYTpiWHIO OyaoBy, dOpMU BUAINEHHS, (Pi3MYHI BacTUBOCTI
MiHepaniB i IX BUKOPUCTaHHSA OS5 AiarHOCTUKMN.

3. [eonoriyHe nitouncrneHHs. EHOOreHHi npouecu: marmMatuam i
MeTamMopdi3m.

4. TekToHIYHI KonmBarneHi pyxu. Cknag4acTi Ta po3puBHI MOPYLLUEHHS B
ripcbknx nopogax. Cknagyacti abo nnikaTUBHI MOPYLUEHHS B FiPCbKUX
nopogax. EnemeHTn cknagok. Tunu cknagok. Buan cknagok 3a NomnoXeHHSM
OCbOBOI NoBepxHi. CuHknMiHani i aHTuKNiHani. Po3puBHi abo OW3'IOHKTUBHI
NopyLweHHA B TipCbKMX nopogax. EnemeHTn po3puBHUX nopyweHb. Buan
PO3PUBHUX NOpYLIEHb. 'opcTu i rpabeHn. MMnbuHi posnomu.

6. [eonoriyHa AigAnNbHICTL nNig3eMHUX BoA. HebeaneyHi TEexXHOreHHi
npouecu, NoB’si3aHi 3 AiSANbHICTIO NOBEPXHEBUX i NiA3EMHMX BOA.

7. 3aranbHi BiZOMOCTI NMpO poAoBULLA NASIMBHO-EHEPreTUYHOI | XiMIYHOI
CUPOBUHW. 3aranbHa XapakTepucTuka pogosuw, Topdy, Byporo Byrinns,
KaMm’ssHOro BYTIiNs, roproymx crnaduis, HadpTu i rasy, ypaHy B YKpaiHi i CBITi.

8. 3aranbHi BIigOMOCTI Npo poaoBulla 3aniza, MapraHul, Xpomy.
3aranbHi  BIJOMOCTI nNpoO poaoBuwia Hikento, kobanbTy, MonidaeHy,
BOSibppamy arntoMiHito, Mifi, CBUHLIO Ta UMHKY, TUTaHY, BaHagilo. 3arasibHi
BiIOMOCTI nNpo poAoBulia orioBa, PTyTi, CypMu, BiCMyTy, 305i0Ta, cpibna,
nnaTtuHoIgiB, piAKICHO3eMENbHUX Ta PIAKICHMX MeTaniB. 3aranbHi BigOMOCTI
Npo pogosuLLa HepyaHo! Ta byaiBenbHOI CUPOBUHU ANS MeTanyprii

9. OcHoswu rigporeoximii nigzemHmx Bod. PisanyHi BNacTUBOCTI NiA3EMHUX
Bod. XiMiYHMK cKknag nig3eMHUX BOA: MakpoO-, Me30-, i MIKPOKOMMOHEHTM.
Knacwu nig3emMHux BoA 3a CcTyneHem MiHepanisauil.

10. TigporeonoriyHi npobnemun npu po3pobui KOPUCHUX KonasivH
Biakpntum  cnocobom. OcigaHHsa  TipCbKMX  nopig npu  rNMbokomy
BOLO3HWXKEHHI. YTBOpPEHHS 3CyBiB. [1popuB nig3emMHMX Bo4 Yyepes3 BOLOTPUBKY
nepemunyky. [lpouecn onnmMBaHHA MICKy Ha BigKocaxX. TexXHOreHHi 3MiHu
MILIHOCTI ripCbKMX nopig nig BnavBoM Nig3emMHux Bod. Bnnue nig3emMHux Bofg
Ha yMOBM ekcnnyaTauil ripHM4yoTpaHcnopTHoro obnagHaHHs Ta 6yponigpuBHi
poboTn. Bnnue niaseMHMX BOA4 Ha SAKICTb i MOBHOTY BUIMKA KOPWUCHUX
konanuH. lNpuTok BoAM OO0 TpaHWwen i kap’epiB. 3aranbHi YsABNEHHs Mpo
ApeHax Kap’epHUX Nosii..

11. N'eonoriyHi OCHOBW MOLUYKIB i PO3BIAKN KOPUCHUX KonasvH. MNowyKosi
O3HaKW.



12. 3aranbHi BIiJOMOCTI NpO pPO3BIAKY POLAOBULL, KOPUCHUX KOMasSivH.
[MonepegHa possigka. deTanbHa po3siaka

Jlimepamypa 0o po3diny:

1. IeaHik O., MeHacoBa A., Kpoyak M. 3aranbHa reosoris : HaB4. Nocio.
Kuis : HHI «IH-T reonorii», 2020. 205 c.

2. YepHera . ., N'ogsiHcbka |. J1. 3aranbHa reonoria: npakTUYHU Kypc :
HaBYanbHWN NOCIOHMK. YepHiBLi : YepHiBeLbkMn HauiOHaNbHUIN yHiBEpCUTET
imeHi KOpia ®eabkoBuya, 2022. 140 c.

3. Cupgkina O. B., IsaniB M. O. OcHoBu reonorii : HaB4. nocid. Ogeca :
Ongi+, 2021. 208 c.

4. Maio M., Tiwari A. Applied Geology. Approaches to Future Resource
Management. Switzerland :  Springer Nature, 2020. 299p. DOI:
https://doi.org/10.1007/978-3-030-43953-8.

2.2 ®ISNKA TA MEXAHIKA IMNPCbKNX MNMOPIA

1. MNoHATTa nNpo MmiHepanu i ripcbki nopoan. Knacudikauii miHepanis i
nopia. Cknapg, 6ynosa, reHesunc ripCbknx nopig.

2. OCHOBHI feeKTHI CTPYKTYpU ripCbkux nopig. PignHu i rasm B ripCbKunx
nopogax. [lopucTicTe 1 TpiWMHYBATICTL TFipCbkMX nopig. [loHATTa npo
LWiNbHICTb | 06’eMHy Macy nopia. CTaH i pyx piguH i rasie B nopax i TpilinHax.

3. 3aKOHOMIPHOCTI MOBELiHKM TipCbKUX Mopig Mpy  MexaHi4YHUX
HaBaHTaXXeHHAX. [1pYXHICTb, KPUXKICTb, NMACTUYHICTb TFiPCbKUX Mopig.
[edopmaLinHi, XapakTepucTukn ripcbkux nopig. MIUHOCTHI | peosioriyHi
XapakTepUCTUKN ripCbKux nopig. Mexa MiLHOCTI ripcbkux nopig.

4. Metoan BU3HAYEHHA MeXi MiyHOCTI ripcbknx nopig. CTtaHpapTHI
MeTOAM BU3HAYEHHS MeXi Ha 0Q4HOOCbOBE CTUCHEHHS, PO3TAryBaHHS, 3CYyB.

5. BusHauyeHHs BRacTuBOCTEW CuUNy4Mx nopig i rpyHTiB. 3aranbHi
BIJOMOCTI MpO rpaHySIOMETPUYHUW CKIag, KyT BHYTPIWHLOrO TepT4,
LLINbHICTb, HACUNHY Bary. [[IPHUYOTEXHIYHI XapakTepuUCTUKKN nopia.

6. HanpyxeHi ctaHu i MiUHICTb ripcbknx nopig. Buan HanpyxeHoro
ctany. Kpyrosi giarpamun Mopa.

Jlimepamypa 9o po3diny:

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

2. Brady B., Brown E. Rock mechanics for underground mining :
nigpy4dHuk. 3rd ed. New York : Kluwer Academic Publishers., 2005. 628 p.

3. Eberhardt E. The Hoek—-Brown Failure Criterion. Rock Mech Rock
Eng. 2012. Vol. 45. P. 981-988.

4. Labuz J., Zang A. Mohr-Coulomb failure criterion. Rock Mech Rock

Eng. 2012. Vol. 45, no. 6. P. 975-979.


https://knushop.com.ua/books?mfp=16-avtor%5b%D0%A1%D0%B8%D0%B4%D1%8F%D0%BA%D1%96%D0%BD%D0%B0%20%D0%9E.%D0%92.%5d
https://knushop.com.ua/books?mfp=16-avtor%5b%D0%86%D0%B2%D0%B0%D0%BD%D1%96%D0%B2%20%D0%9C.%D0%9E.%5d
https://doi.org/10.1007/978-3-030-43953-8

5. Zimmerman R. Elasticity Theory for Rock Mechanics. Technical
Report. London, 2018. 28 p.

6. MexaHika rpyHTiB, OCHOBM Ta (pyHOAaMeHTW : Haey. nocid. / T.
Mmaguwes, |. IN. JaHkesny, P. A. Wynsap, M. |. Cypman. JlbBiB : Hau. yH-T
«J1lbBiB. noniTexHikax», 2021. 104 c.

7. Standard Test Methods for Compressive Strength and Elastic Moduli
of Intact Rock Core Specimens under Varying States of Stress and
Temperatures. ASTM International - Standards Worldwide. URL:
https://www.astm.org/d7012-14e01.html (gata 3BepHeHHS: 20.05.2024).

2.3. PYMHYBAHHSA MPCbKMX NOPIN

1. 3aranbHi NOHATTS NPO PYMHYBaAHHA TPCbKMX Mopid npy BMAOOYBaHHI
TBEPANX KOPUCHUX KonanuH. Bnubyxosun cnocibé pymHyBaHHS ripCbKux Mopig.
dakTopn, €Ki BNMBaKTb Ha npouec pyrHyBaHHA. MexaHiyHuin cnocid
pynHyBaHHA. OGnacTi 3actocyBaHHs crnocobiB pynHyBaHHS. [lepesarn Ta
HeOonMiKn.

2. lanysi BMKOpUCTAHHS MNPOMUCNOBUX BUBYXOBMX poBIT B YKpaiHi.
[MepcnekTnBn poO3BUTKY BUOYXOBOro pyMHYBaHHSA ropig. 3acToCyBaHHA Yy
ripHMyogobyBHIN  NPOMUCIIOBOCTI. BukopuctaHHsa BMOYyxoBMX pobIT npu
OyniBHUMUTBI  rpebenb, enekTpocTaHuin, TyHeniB, CcyaHonmaBHUX Ta
3poLlyBarnbHUX KaHaniB, 3ari3HUYHMX Ta LUOCEMHUX [LOpir, raciHHi MoXex.
HanpsmMkn nigBulLeHHS 6e3neku, ePeKkTUBHOCTI, EKOHOMIYHOCTI, 36inbLUIEHHS
KoedpilieHTa BUKOPUCTAHHS MOTEHUINHOI eHepril BMByxoBuX MaTepianis.
Po3pobka HOBMX BUOYXOBUX pe4OBUH Ta 3acobiB iHiLitoBaHHS.

3. HopmatuBHa 6a3a B YkpaiHi W00 NpOMUCIIOBUX BUOYXOBUX POBIT.
Hitoyi HopmaTmeM Wono BnbyxoBmux pobiT Npy po3podui BYrifnbHUX POAOBULL
Ta pyaHuxX i HepyoHux pogosull. [lepeniku NpoOMUCNOBUX BUBYXOBUX
pedyoBMH Ta 3acobiB iHiuitoBaHHA. [lpaBuna 6e3nekn nNpuv NOBOMPKEHHI 3
BMBYXoBMUMM MaTepianamu.

4. OCHOBHI NUTaHHSA Teopii Ta NpakTUKn BUBYXy. MNoHATTA Npo BUOYX i
BMOyxoBy peyoBuHy. Bubyxosi peakuii. Buanm XimiHHOro nepeTBOPEHHS.
KucHeBun 6anaHc. OTpynHi rasm BuOyXxy. EHepreTuyHi xapaktepucTukiu
BMBYX0BOI peyoBUHK. [leToHaLiq, WBNAKICTb TI pO3MNOBCIOIKEHHSA Ta hakTopu
BnnmBy. Kymynauis.

5. Bwubyxosi ximiyHi cnonyku. [lpomucroBi BUBYXOBI PEYOBUHM.
OpHokomnoHeHTHI BP, iHamBeigyanbHi BP Ta BMOYXOBi MexaHidHi CcyMmiLdi.
[MepBuMHHI Ta BTOPWHHI BUBYXOBI peyvoBuHU. Krnacudikauis BUBYXoBUX
pevyoBMH Ta XiMi4HMX cnonyk. OcHoBM Teopil 3anobikHUX BUOYXOBUX
PEYOBUH.

6. OcobnuBOCTI BedeHHs BUBYXOBMUX pOBIT Npu BIAKPUTIN Ta Nia3eMHin
po3pobui. Bubyxosi pobotn Ha Bigkputux pobotax. bypose obnagHaHHS,
pO3paxyHOK TexHonoriyHux npouecis. Bubyxosi ceepanosuHu. OpraHizauis
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Bnbyxosmx pobiT Ha kap’epax. [lacnopt OypoBubyxoBux pobiT. BeaeHHs
BNBYXoBMX pPOBIT Yy BUOOAX BePTUKaNbHUX, FOPU3OHTaNbHUX Ta MOXUINX
BUPOOOK Pi3HOrO NpU3HaAYEeHHS.

7. MexaHiyHnin cnocid pynHyBaHHA ripcbkux nopid.  [MpoXigHWUbKI
kombanHuM | Komnnekcu BuUOIpHOT Ta Oyposoi Ail. [NopogopynHiBHUI
IHCTPYMEHT, pi3ui Ta wapolwkn. MexaHi3am pyrnHyBaHHS nopig y Buboi. Cxemu
0bpobkn BMBOK Yy BUpoOKax pidHMX TuniB. dakTopu BRMBY Ha npouec
pyrMHyBaHHA. PynHyBaHHS nopig npy 6ypiHHI, 6YpOoBMiA IHCTPYMEHT, PEXUMHI
napameTpu BypiHHS.

Jlimepamypa 9o po3diny:

1. HIMAOIT 0.00-1.66-13. [lNpaBuna 6e3neku nig 4ac MNOBOOAXKEHHA 3
BMOYXOBMMU MaTepianamum npoMUCIIOBOro npuaHayveHHsa. [UYuHHmi Big 2013-
06-12]. Bua. ogiy,. JlyraHcek : Jlyran. ETL, 2013. 194 c.

2. Kopobinvyk B., Cokonoscbkuin B., IcbkoB C. PynHyBaHHSA ripCbKUX
nopig Ta 6eaneka Bnbyxosux pobiT. XKutomunp : XKATY, 2019. 332 c.

3. PyiHyBaHHS ripCbKuxX nopig i npomMmcrnoBa cencmika : HaB4. nocib. gns
ctya. cneuianbHocTi 184 «[lipHuytso» / B. Kopobinyyk Ta iH. Kuis : KI1I im.
Iropsi Cikopcbkoro, 2020. 400 c.

4. Tlepenik BMbyxoBMX MaTepianis, AoONyWeEHWX OO MNOCTIMHOMo
BUpOOHMLTBaA Ta 3acTocyBaHHS : Hakas Big 07.04.2020 p. Ne 650 : ctaHOM Ha
11 ntoT. 2023 p.

5. HMAOIT 10.0-1.01-10. [lMpaBuna 6e3nekn Yy BYrifibHUX LWaxTax.
[HYvHHMR Big 2010-03-22]. Bug. odiu. Kuis, 2010. 430 c.

6. COY 10.1-00185790-002-2005. [lMpaBuna TexHiYHOI ekcnnyartauil
BYrifibHMX waxT. [MuHHuI Big 2006-11-14]. Bug. odiu. Kuis, 2007. 354 c.

7. HMAOI 0.00-1.77-16. lNMpaBuna 6e3neku nig Yac po3pobku poaoBuLL
PYAHUX Ta HEPYOHUX KOPUCHUX KONamnuH nig3emMHum cnocobom. [UMuHHUI Big
2016-12-23]. Bua. odiy. Knis : Hopmatus, 2016. 178 c.

8. COY-IT 10.1.00185790.014:2009. TexHOnNOoriYHi cxemm
BiANpauoBaHHS ra30HOCHUX NMACTIB 3 BENIMKUMUN HAaBaHTAXXEHHSIMU HA OYUCHI
Bnboi. [UmHHmi Big 2010-03-22]. Bug. odiy. Kuis, 2010. 176 c.

2.4. OCHOBU INPHNYOIO BUPOBHNL TBA

1. TTOHATTA NpOo WaxTHe i Kap’epHe nosne. 3anacn KOPMCHUX KonarivH.
Mopdoonoria Tin KOpUCHUX KoNarnuH i enemMeHTn ix 3andradHs. LaxTHe none.
Kap’epHe none. Mexi lwaxTHoro (kap’epHoro) nons.

2. 3anacu KOpUCHMX KonanuH. TepMiH cnyxobu ripHM4oro nignpuemcTaa.
KaTeropil 3anaciB KOpUCHUX konanuH. BtpaTtn kopucHux konanuH. lNokasHukm
BUITYYEHHS KOPUCHUX KomnanuH. BupobBHW4Ya NOTYXHICTb i TepMiH cnyxébu
ripHU4YOro NigNPUEMCTBA.

3. OCcHOBHi ripHW4i BUpoOKW. ia3eMHi i BigKpuTi ripHU4Yi BUPOBKM.

4. MMOHATTS NPO NPUHLMNIM NOAINY LWaXTHUX NOSIiB HA YaCTUHWU. 3arasibHi
BIOMOCTI NPO PO3KPUTTA i NIArOTOBKY LIAXTHUX MOMIB MiacTOBMX POOOBMULL.
3aranbHi BiAOMOCTI NPO PO3KPUTTS i NIArOTOBKY PYAHUX POLOBULL,.
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5. Cuctemn po3pobkn nig3eMHoro BUMAOOYTKY KOPUCHUX KOMasivH.
Cuctemn pospobku nnactoBux poposul. CucteMmn pos3pobKu  pyaHUX
pogosuL. NiaTpMMaHHA O4YNUCHOrO NPOCTOPY.

6. OcHOBHi ckragoBi nig3eMHOro BUOOOYTKY KOPUCHUX KOMasivH.
Cnocobwu nigzemHoro BuaobyTKy TBepAUX KOPUCHUX KOMasvH.

7. OCHOBHI cKnagoBi BIOKPUTOrO BUOOOYTKY KOPUCHMX KOMasivH.
BekpuwHi poboTtn. bypo-Bubyxosi poboTun. BuinMaHHs. TpaHcnopTyBaHHSA
KOPUCHUX KonanuH. BigsanoytBopeHHs. PekynbTuBadis.

Jlimepamypa 9o po3diny:

1. HIMAOIT 0.00-1.77-16. lNpaBuna 6e3nekn nig 4ac po3podkn poaoBuLL
PYAHUX Ta HEepygHUX KOPUCHUX KonamnuH nig3emMHum cnocobom. [MuHHUI Big,
2016-12-23]. Bua. odiy. Knie : Hopmatus, 2016. 178 c.

[2. HMAOIT 10.0-1.01-10. [MpaBuna 6e3nekn Yy BYriNbHUX LWAaXTax.
[YvHHKMR Big 2010-03-22]. Bung. ogiu. Kuis, 2010. 430 c.

3. HMAOIT 0.00-1.24-10. lMpaBuna OXOpPOHM Mnpaui nig 4Yac po3pobKu
POLOBULL, KOPUCHUX KONanuH Bigkpntum cnocobom. [UumHHui Big 18.03.2010].
Bug. odiy. Knis, 2010. 50 c.

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

5. Mia3emHi ripHnyi poboTtn. TexHonoria ripHM4mx pobiT : HaB4. nocib.
ans ctyn. cnedianbHocTi 184 «[ipHuutBo» / M. KupndeHko Ta iH. Kuis : KTl
im. Iropsi Cikopcbkoro, 2018. 160 c.

6. XomeHko O., KoHoHeHko M., CaBuyeHko M. TexHonoria nig3emHol
pO3pOBKM pyaHMX pogoBuLy : MigpydHuUK. [OHinpo : Hauy. TexH. yH-T «[Hinp.
nonitexHika», 2018. 450 c.

7. ®ponos O. O., KoceHko T. B. BigkpuTi ripHnyi poboTu. Y. I. MNMpouecn
BIOKPUTUX FipHUYMX pobiT : Haey. nocib. Kuie : Kl im. Irops Cikopcbkoro,
2020. 151 c.

8. TpaHcnopTHi cUCTEMU TFipHMYMX NIANPUEMCTB : HaBY.MOCIOHWK /
3. P. ManaHuyk, B. A. KopHieHko, B. C. Copoka, O. 0. Bacunbuyk. PiBHe :
HYBITI, 2018. 190 c.

9. Cunning J., Hawley M. Guidelines for mine waste dump and stockpile
design. Boca Raton : CRC Press, 2017. 384 p.

2.6. BESIEKA MPALY

1. Bumoru B o npodecinHol NigrotoBkM pobiTHMKIB LLAXT i Kap'epiB.

2. PoscnigyBaHHa Ta o00Onik HewacHux Bunagkie, npodecinHnX
3axBoploBaHb Ta aeapin Ha waxtax i kKap'epax. [lonoxeHHA npo
po3cnigyBaHHs Ta 0bnik HelacHUX BMNaakiB, NpoecinHnX 3axBopoBaHb Ta
aBapin. [NNopsgok i TepMiHM po3crifyBaHHS HELLLACHUX BUMAKIB.

3. OcHOBHI BuMMOrn 6e3nekn OO0 KOHCTPYKUil  TEXHOMNOrIYHOro
obnagHaHHsA, opraHisauil poboymx Micub, CUCTEM YynNpasmiHHA, 3aXUCHUX i
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CUrHanbHUX NPUCTPOIB. Bumorn wopo 6e3neyHoro BeaeHHs ripHM4mx pooiT.
[MpaBuna noBeadiHKM Npu aBapiHNX CUTyauiax.

4. MNonepepxeHHs Hebe3nekn NagiHHA nogen i npegmeTiB Y BUPOOKN.
3aranbHi BUMOrM Ao cnycky (nignomy) nwogen. MNpaBuna nepecyBaHHS Mo
ripHnanm  Bupobkam. MexaHizauia nepeBe3eHHs n4en no  ripHUYUM
BMpobKam.

5. [is enekTpuyHoro cTtpymy Ha nioguHy. daktopu, WO BNIMBaKOTb Ha
Hacnigku ypaxKeHHSA enekTPUYHUM CTPYMOM. Knacudikauis
€MNeKTPOYyCTaHOBOK Ta MPUMILLLEHb 32 HEDE3NEKOK YPaKEHHS1 enekTPUYHUM
cTpymoM. [lpvymHKM  enekTpoTpaBM Ta YMOBU  YPaXeHHs  NIOAUHU
enekTpudHmMM  ctpymom. OpraHi3auinHi  3axogn  WOoOAO  rnonepesKeHHs
enekTpoTpasmM. [leplua gonomora nNpu ypaxeHHi efIeKTPUYHUM CTPYMOM.

6. loxexHa ©esneka. OCHOBHI MOHATTA Ta MNPU3HAYEHHA MNOXEXHOI
G6esnekn. [lloxexoHebe3neyHi BNAcTMBOCTI  MaTepianiB i PevYoBUH.
[MoxexoBnbyxoHebesneyHicTb ob’ekta. Cuctema nonepeskeHHs MOoXeX.
Cuctema npoTUNOXEXHOro 3axmcTy. Cnocobu i 3acobu raciHHs MNOXeX.
OpraHisauinHo-TexHi4Hi 3axoan. 3Haku noxexxHol 6e3nekun. MNMNopsaok ain npu
NOXKEXI.

7. Wkignuei, oTpyrHi i BUOYXOBI rasn B MOBITPI WaxT i Kap'epiB: okcug
BYrneut, CipKOBOAEHb, CipYyaHui ras, OKcuau asoTy, BOAEHb, MeTaH. IX
BNACTUBOCTI, MNPUYMHU BUAOINEHHS abo0 YTBOPEHHS, BMANMB Ha fOOEN,
rPaHM4YHO JOMYCTUMI KOHLEHTpauil B waxTHoMy nosiTpi. MNMpunagu i 3acobu
KOHTPOJSO BMICTY LUKIONMBUX | OTPYMHUX rasiB B aTMocgepi.

Jlimepamypa 9o po3diny:

1. HMAOIT 10.0-1.01-10. MNpaBuna 6e3nekn y BYriNbHUX LIaXTax.
[YmHHKnR Big 2010-03-22]. Bug. odiu. Kuis, 2010. 430 c.

2. JHAOI 1.1.30-5.34-03. KepiBHMI HOPMATMBHUIA AOKYMEHT. 36ipHUMK
IHCTpYyKUin 0o npaBun 6e3nekn y ByrinbHMx waxtax. T.1. [MnHHUKM Big 2004-
10-26]. Bung. ocpiu. Kuis, 2003. 480c.

3. OHAOIM 1.1.30-5.34-03. KepiBHUN HOpMaTUBHUIN LOKYMEHT. 30BipHUK
IHCTPYKUi 0O npaBun 6e3nekun y ByrinbHUX waxrtax. T.2. [UvHHun Big 2004-
10-26]. Bug. ocpiu. Kuis, 2003. 416c.

4. [lepxaBHi caHiTapHi HopMmu Ta npasuna «[lirieHiyHa knacudikauisa
npaui 3a NoKasHMKaMu LWKIiANMBOCTI Ta HeBGe3neYHOoCTi dhakTopiB BUPOBHMYOro
cepenoBulla, BaXKOCTI Ta HanpyXeHOCTi TpyaooBOro npouecy» : Bif
08.04.2014 p.

5. lNoxexHa Oesneka : Ha4. noci6. / A. benikoB Ta iH. [Hinpo :
KypdoHg, 2019. 508 c.

2.7 MAPKWEWOEPCbLKI POBOTU MPW MIA3EMHIA | BIOKPUTIN
PO3POBL|I POOBULL

1 Cuctema KoopamHaT i YMOBHI NO3HAYKM MapKLLIENOEPCbKUX NNaHIB.
2 [OpU3OHTanbHI 3MOMKKU, NNIAaHU FNiPHNYNX BUPOBOK.
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3. BeptukanbHi 3vomku nig3emHnx Bupobok, nobyaoBa nepepisiB i
npodinis.

4. 3'eaHyBanbHi 3MOMKM FipHUYMX BUPOBOK.

5. MapkLuengepcbki OnopHi i 3HiManbHi Mepexi, 3HiMaHHSA NoapoduLb.

6. Mapkwengepcbki poboTn npu OyaiBHUUTBI TpaHwen i 3'134iB;
BU3HAYEeHHSA 06CAriB ripHMYMX pobiT.

7. Mapkwengepcbki pobotn npu OyaiBHMUTBI NiA3EMHUX TIPHUYMX
BUPOBOK.

8. Mapkwengepcbki pobotn npu OyaiBHMUTBI cnopyn | OyaiBenb
NOBEPXHEBOrO KOMMJIEKCY MPHMUYOro nignpuemMcTea

Jlimepamypa 9o po3diny:.

1. HMNAOH 74.2-1.07-21. lNpaBuna BUKOHAHHS MapKLlenaepcbkux pobiT
nig 4ac pos3pobKM poaoBUL, PYOHUX Ta HEePyOHUX KOPUCHUX KOMasnwH.
[YvHHuR Big 2021-03-31]. Bua. ogiu. Kuis : 260, 2021. 260 c.

2. HNAOH 74.2-5.02-00. MapkLengepcbki poboTH Ha BYFifIbHUX LIaxXTax
Ta pospisax. IHcTpykuia (KO 12.06.203-2000). [UnHHuM Big 2001-07-01]. Bua.
odin. JoHeubk : TOB “AJIAH”, 2001. 264 c.

3. EnemeHTn Teopii noxmbok Ans aHanisy TOYHOCTI MapKLIengepCbKux
BUMIpIOBaHb : HaB4arnbHuM nocibHuk / B. O. HasapeHko, I'. B. bpyn. — Opeca :
Onpgi+, 2024. — 74 c.

4. Mapkwengepcbki pobotn npu 6yaiBHAUTBI WAaxT Ta Nig3eMHUX
crnopya : Haey. noci6. / . AHTMNEHKO Ta iH. XKutomup : [epx. YH-T «Kutom.
nonitTexHika», 2021. 148 c.

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

2.8. 3PYLWEHHA TIPCbKMX MOPIO | 3EMHOI MOBEPXHI MPKU
PO3POBLI POOOBNLL,

1. 3aranbHi cxemMn 3pyLIEHHSA TpCbKUX Nopig i 3eMHOI NOBEPXHi Hapg
NiA3€MHOK OYMCHOK BUPOOKOLO.

2. [MapameTpu npouecy 3pyLUEeHHS.

3. Mapkenaepcbki CNOCTEPEXEHHS 3a 3PYLUEHHSM 3eMHOI NOBEPXHI i
nigpobnoBaHMMK cnopygamu.

4. 3axoan 3 OXOpPOHW NigpobntoBaHUX CNOpPYyA BiA LUKIANWMBOroO BMMAMBY
ripHUYNX PO3PODOK.

Jlimepamypa 9o po3diny:

1. HIAOH 74.2-1.07-21. [lpasuna 6UKOHaHHS MapKueluoepcbKux
pobim rid 4yac po3pobku podosuuy pyOHUX ma HEePYOHUX KOPUCHUX KorasuH.
[HuHHuU 6i0 2021-03-31]. Bud. ogpiy. Kuie : 260, 2021. 260 c.

2. HIAOH 74.2-5.02-00. MapkwetdepcbKi pobomu Ha 8y2iflbHUX
waxmax ma poaspizax. IHcmpykuis (K4 12.06.203-2000). [YuHHuUtG 6id 2001-
07-01)]. Bud. ogpiu. oHeubk : TOB “AJIAH”, 2001. 264 c.
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3. Ky4yuHn O., HasapeHko B., bpyu . 3pyweHHs1 3eMHOI nogepxHi rpu
po3pobui nnacmoesux podosuw. [Hinpo : Hau.-mexH. yH-m «/[Hinp.
nonimexwika», 2022. 140 c.

4. [ICTY 101.00159226.001 — 2003. [lpasuna nidpobku 6ydieernb,
criopyd | npupoOHuUx ob'ekmie rpu 8udobysaHHi 8yainnsa ni03emMHuUM
criocobom. [HuHHut 8id 2003-11-28]. Bud. ogbiu. Kuis, 2004. 128 c.

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

2.9. TEOMETPIA HAOP

1. MpoekKuil, Wo 3aCTOCOBYOTLCH B MapKLLENOePCbKi cnpasi.

2. [eomeTpis nnacToBux NoOKnagis.

3. eomeTpusauLia KiNbKICHMX i AKICHMX MOKA3HMKIB MOKMagy KOPUCHOI
KonanuHu.

4. eomeTpun3aLis CTPYKTYpy po4oBULLA KOPUCHOT KONanmnHW.

Jlimepamypa 0o po3ainy:

1. HINAOH 74.2-1.07-21. [lpasuna BUKOHaHHS MapKuweloepCbKuX
pobim nid yac po3pobku podosuwy pyOHUX ma HepydHUX KOPUCHUX KorasluH.
[HunHut 6i0 2021-03-31]. Bud. ogiy. Kuie : 260, 2021. 260 c.

2. HIAOH 74.2-5.02-00. MapkwetdepcbKi pobomu Ha 8y2irlbHUX
waxmax ma po3spizax. IHcmpykuis (K4 12.06.203-2000). [YuHHutU 8id0 2001-
07-01)]. Bud. ogpiu. oHeubk : TOB “AJIAH”, 2001. 264 c.

3. Jlesuubkut B., Kpusopyuyko A. [eomempis HaOp :@ Haey. rocib.
Xumomup : Y «>Kumom. nonimexwikax, 2022. 227 c.

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

2.10. MAPKLEVOEPCbLKO-FEOAE3NYHI MPUNAON | TEXHONOrIA
MAPKWEWMAEPCBKNX BUMIPFOBAHb

1. IHCTpymMeHTM [Ona BUMIpHOBaHHA [OOBXWH JiHin. MeTtoguka
BUMIpIOBaHb i IX MatemMaTnyHa obpobka.

2. lNpunagn pna KytoBMX BUMIpOBaHb. MeToauka BUMIpHOBaHHS
FOPU3OHTAarNbHUX i BepTUKaNbHUX KyTiB, MatemaTuyHa obpobka pesynbrarTiB
BUMIpHOBaHb.

3. BUCOTHI BMMIiptOBaHHSA, Npunagu ta iHCTPYMEHTH.

4. IHCTpyMeHTanbHi NMOMMUIKU MapKLLIengepCbKo-reoae3nyHmx
BUMIpIOBaHb

Jlimepamypa 9o po3diny:
1. HIAOH 74.2-1.07-21. [lpasuna 6UKOHaHHS MapKuweluoepCbKux
pobim nid Yyac po3pobku podosuwy pyOHUX ma HepyOHUX KOPUCHUX KorasiuH.
[HYurHuU 6id 2021-03-31]. Bud. ogpiy. Kuie : 260, 2021. 260 c.
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2. HINAOH 74.2-5.02-00. Mapkwetidoepcbki pobomu Ha 8yeirlbHUX
waxmax ma po3spizax. IHcmpykuis (K4 12.06.203-2000). [YuHHuUU eid 2001-
07-01]. Bud. ogpiu. oHeubk : TOB “AJIAH”, 2001. 264 c.

3. EnemeHmu  meopii noxubok  Ond  aHanisy  mo4yHocmi
MapKweuodepcbKUX suMiprogaHb ;| HagyarsibHuUU nocibHuk / B. O. Ha3apeHKo,
. B. bpyu. — Odeca : Ondi+, 2024. — 74 ¢

4. Mapkweudepcbki pobomu ripu 6ydisHuuymei waxm ma nid3eMHUX
criopyd . Haed. nocib. | . AHmuneHko ma iH. Xumomup : [epx. yH-m
«Kumowm. nonimexHika», 2021. 148 c.

5. Walker J., Awange J. Surveying for Civil and Mine Engineers.
Acquire the Skills in Weeks. Springer International Publishing, 2020. 411 p.
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3. CTPYKTYPA BINETY ®AXOBOT O ICTIUTY, KPUTEPII
OUIHIOBAHHA BIAMNOBIAEN

3.1 OPIEHTOBHA CTPYKTYPA BIJIETY ®AXOBOIO ICITUTY

daxoBun icnuMT  34IMCHIOBATUMETBCA 3  BUKOPUCTAHHAM  3acobiB
ANCTaHUIMHOI  eneKkTPOHHOI KOMyHikauil Ha nnatdopmi Moodle TOB
TEXHIYHOIO YHIBEPCUTETY «METIHBECT MOJITEXHIKA».

[lepenik nuTaHb, HAKMW  MPOMOHYETLCHA, CUCTEMaTM30BaHO MO
Pi3HOMaHITHAM B3a€EMO3B’sI3aHMM CTOPOHaM AiafbHOCTI haxiBus Ta OXOMNe
1T TEOpPeTW4YHi OCHOBW, a TaKOX TMUTAHHA 3acTOCyBaHHS OTPUMaHUX
TEOPETUYHUX 3HAHb AN PilLEeHHA NMPaKTUYHMX 3agad. [nTaHHS, AKi MICTATLCA
B eK3aMeHauinHux 6inetax, MNOKMMKaHi BUABUTU 3HAHHS 3 YCiIX BuAis
AisNbHOCTI ManbyTHLOro cneuianicta y pamMkax HaBYanbHUX AUCUMUNIIH, SKi
BMBYanucs.

BineT gpaxoBoro icnuTy cknagaeTbCs i3 ABOX YACTUH:

— nepwa YyacTMHa — Yy BUrnsa4i TeopeTuyHux TecTiB (24 TecTa, sKi
BUKNOYaOTb 4 BapiaHTK BignoBigen, ogHa 3 SKUX € BipHOL0),

— Jgpyra 4yactMHa — Yy BWUIMS4i po3paxyHKoBMX TecTiB (4 3apgadi),
ODOB’A3KOBOKD YMOBOK BUMKOHAHHA SKUX € HaJaHHA ckaH-konii abo
dooTorpadil nopsaaKy po3B’si3aHHS Y NMCbMOBOMY BUMALI.

3.2 KPUTEPIT OLIHIOBAHHSA BIANOBIAEN

ABIiTypieHT  NOBMHEH  MNPOAEMOHCTpPYBaTM  (pyHOAAMEHTanbHi  Ta
NpoecinHO-OpiEHTOBaHI YMIHHA Ta 3HAHHSA, @ TaKOX 34aTHICTb BUpILLYyBaTH
TUNOBI CKNadHi cneviani3oBaHi NPodecinHi 3aBgaHHS.

Kinbkictb 6aniB, siky Moxe oTpMMaTh BCTYMHUK 3@ BUKOHAHHS (haxoBOro
BCTYMHOro BMNpoByBaHHS, pO3paxoBy€ETbLCA Ha nigcTasi Tabnuui.

TeopeTunyHi | Po3paxyHkosi
TECTH TECTH
KinbkicTb 3aBOaHb y GineTi 24 4
MakcmmanbHa KinbKicTb 0aniB 3a ogHe 5 20
NpaBUNbHO BUKOHAHE 3aBOaHHS
Bcboro, 6anis 120 80

KoxHun 6ineT cknagaeTbCcsa 3 ABOX 4YacTuH, IX ©6e3goraHHe BUKOHaHHA
ouiHoeTbca 200 H6anamu (MakcumarnbHa ouiHka). MiHiManbHUA NPOXiaHWI
6an — 100 6ani..

TeopeTunyHi TECTWN OUIHIOKTLCSA 3a WKanow: 5 6aniB — B pa3i HagaHHSA
BipHOI Bignogiagi, 0 6anis — B NpoTUNEXHOMY BUNAAKY.

PospaxyHkoBi TecTu (3agadi) MOBMHHI CynpOBOAXKYBATUCA HaAaHHAM
NOpSAAKY X PO3B’si3aHHS, B T.4. ONUCOM MOCAIAOBHOCTI Ai Ta HeobXigHUMMK
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dopmyrnamm AN po3paxyHKy i YMCEeSIbHUMM  3HAYEHHAMU,  SKi
nigcTaBnATbLCA B Ui opMynu. BOHW OLiHIOKTLCA 3a HACTYMNHOMO LLKAsoHo:

KinbkicTb

XapaktepucTuka Bignosiai )
P P A A oanis

He HagaHO NopsaaKy po3B’si3aHHS Y MMCbMOBOMY BUMISA;
HapgaHo nopsaok po3e’si3aHHs, ogHak cam NopsiaokK i BignoBiab € 0
HEeBIPHMMMU B YCIiX NOTYHUX OiAX i3 po3B’A3aHHA 3agavi

HapgaHo nopsgok po3B’si3aHHs y MMCbMOBOMY BUrNSAAi, O4HaK Yy foriui

’ 5'10
PO3B A3aHHA, YNCEJIbHUX pe3dyJibTaTaxX € NOMWUJIKHU

HagaHo nopsigok po3B’a3aHHs Y MMCbMOBOMY BUMISAI, NOPSA0OK 15
PO3B’sI3aHHS € NOriYHO BipHUM, OOHAaK KiHLUEeBUW pe3yrnbTaTt € HEBIPHUM

HagaHo nopsiaok po3B’si3aHHA Yy MMCbMOBOMY BUIISAI, NOPSAOK
PO3B’S3aHHS € NOTYHO BipHUM, OTPUMAHO BIPHUI KIHLIEBUIN YNCENBHUN 20
pesynbTat
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Hdopatok A

MIHICTEPCTBO OCBITU | HAYKU YKPAIHWN
TexHiyHun yHiBepcuteT «MeTiHBecT NoniTexHika»

Ek3ameHauinHum 6inet Ne XX
draxoBoro icnuTy Ans BCTyny Ha 3000yTTS OCBITVM Ha Apyromy
(marictepcbkoMy) piBHi 3@ OCBITHLO-NPOMECINHO NPOrpamoto
«CyyacHi meTogm Mmapkwengepcbkoro 3abesnevyeHHs npouecis
BNOOOYBaHHS KOPUCHMX KOManmMH»

Ne .
3aBAaHHs! 3MicT 3aBAaHHs
1
BusHaunTtn npaBusbHy BignoBsiab

MutaHHsa: LLlo Ha3uBaeTbLCA AUPEKLIMHUM KYyTOM HanpsAaMKy ?
BapiaHTu Bignosiai:
1 — ropusoHTarnbHU KyT, SKUK BIOIKOBYETLCA 3a XO4OM FOAWUHHUKOBOI CTPISKM,
MiXK MIBHIYHMM HanNpsIMKOM OCbOBOro MepuiaHa 30HW abo niHii, piBHOGIXKHOI
NoMmy, i HAaNPAMKOM LaHOT MiHil;
2 — rOpU3OHTanNbHU KYT MK HanpsaMKoM [pUHBILBKOrO MepuiaHa i HanpsiMKoM
AaHOI NiHIT 32 XO40M rO4VHHUKOBOI CTPISKK;
3 — ropu30oHTaNbHUN KyT MiXK HanpsiMKOM iCTUHHOrO (reorpacivyHoro) mepugiaHa
i HANPAMKOM AaHOoI NiHiT 3a XO040M rOOMHHUKOBOI CTPISNKW;
4 — rOpN30oHTarNbHUM KYT MK HanpsMKOM iCTUHHOrO (reorpacdidHoro) mepugiaHa
i NIBHIYHMM HaNPAMKOM [aHOol NiHil 3a X040M rOAVHHUKOBOT CTPISNKMN.

2

BusHaunTtn npasunbHy BigMNoBigb

MutaHHa: Ha skin cTtapil OCBOEHHSI poAoBMLLA BUKOHYETHLCS NepeBipKa
NMPOEKTHUX KpecrieHb BCiX OCHOBHUX cnopyAa i KaniTanbHUX FipHUYUX
BUPOOOK 3 METOH BCTAHOBJIEHHAI NPaBUNbHOCTI B3aEMO3B'A3KIB MiX
IXHiMM reoMeTpUYHUMM enemMeHTaMmmn?
BapiaHTu Bignosigi:
1 — npwv po3BigLi poaOBULL, KOPUCHUX KOMasnuH;
2 — Npwv ekcnnyaTtauii pogoBULL KOPUCHUX KOMaruH;
3 — npu 6yaiBHULUTBI FiPHUYNX NiONPUEMCTB;
4 — nNpuv NPOeKTyBaHHI ripHMYoro nignpuemcraa.

3

BusHaunTtn npasunbHy BigMNoOBigb
MuTaHHs: Lo HasMBalTb NiAPOOKOK 3eMHOI NOBEPXHIi?
BapiaHTu Bignosiai:
1 — aBuLe, SIKE BUHMKAE HA 3EMHIN NOBEPXHI HAZ4 OYNCHOK BUPOBKOID 3
YTBOPEHHAM MYNbAN 3pYLUEHHS;
2 — 30INCHEHHS Nig3eMHUX FipHUYKNX pobiT;
3 — npoBeaeHHs ripHUYNX BUPOBOK, sike 06YMOBIIHOE YTBOPEHHS Y
nigpo6stoBaHOMY MacuBi 30H ONOPHOrO TUCKY;
4 — NpoBeAEHHA MNiAroTOBYMX FipHMYMX BUPOBOK Nig noBepXHEBMMU OO EKTaMM.
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PiwunTb 3agavy
Ha cxemi 306pakeHi NyHKTU, ropu3oHTanbHi KyTU i CTOPOHU

MonirOHOMETPUYHOTO XOAy.
2050307307

O6epiTb NpaBWnbHI piLLEHHS:
1. OMPEKLIMHUN KYT CTOPOHU 3-4 LOPIBHIOE:

a) 40°48'30" 6) 220°48'30" B) 49°32'30"
2. ['opu3oHTanbHi KyTu NOnNiroHOMEeTPUYHOro Xoay BUMIPSAHI:

a) Kytomipom 6) Bignanemipom B) Teogonitom
3. AnpeKuinHMi KyT CTOPOHU 2-3 AOPIBHIOE:

a) 250°41'00"” 6) 70°41'00" B)19°40'00"
4. AnpekuinHnin KyT CTOPOHN 4-3 JOPIBHIOE:

a) 19°40'00" 6) 2500041000000 B)

2200148113007

5. MpwupicT koopAnHAaT B340BX OCi X CTOPOHU 3-4 OOPIBHIOE:
a) 37,235*cos 2200148(130[] 6) 37.235*cos 401481300 B) 37,235/
cos 400148113007

PiwnTb 3agavy
[lnsa Bu3HayeHHs1 NpunagoBoi
cepenHbOl KBagpaTUYHOI 1
NoxXmbKM BUMIpOBaHHS
rOPU3OHTarbHOro KyTa
Teogonitom 3T5K BuMipeHo
KyTu B1, B2 i B3 (cxema).
KinbkicTb npunomis
BUMIptOBaHb N = 12.
O6epiTb NpaBUNbHiI PiLLEHHS:
1. YoMy [OpIBHIOE KyTOBa HEB'A3KA Y KOXXHOMY MPUNOMI, ika BUKOPUCTOBYETHLCS
ANs BU3HAYEHHSA NOXNOKN?

=300 o

a) A=180°-> % 6) A=) 5 —180° B) A=Y S —360°
2. [1o aKoro knacy 3a TOYHICTIO HanexuTb Teogonit 3TS5KIM?
a) TexHiYHUN 6) TouHnn B) BMCOKOTOYHMI

3. 3a aKkoto hopmyro 0BUMCETLCA NpUagoBa NoXnbKa BUMIPHOBAHHS
ropu3oHTanbHOro Kyta?

o [2a AA 25 —360°
B =0 mg =, mp ==""——r
a) 3n 6) n-1 B) 12
4. Yomy [OpIBHIOE TEOpPETUYHA CyMa KyTiB B1+B2+B3 ?
a) J00ooooooo 0) J0O00oooooo B) DDUIOO A

5. Yomy gopiBHIOE gonycTMMa npunagoBa Nnoxndka BUMIpIOBaHHSA
ropu3oHTanbHoro kyta teogonitom 3T5KIM?
a) 100 0) 3,2 B) 6,501
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