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Mporpama HaB4YaNAbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

KpenutHnii Moayinb

«Mapkieiiaepcpeka cripaBa

HaJIeKUTh JO0 [HUKIY 3arajibHOi

HiATOTOBKM Ta € HOPMAaTUBHUM OCBITHIM KOMIIOHEHTOM B IpoOLEcCl MIArOTOBKU OakajaBpa
ripuunTBa. BiH Hajgae 3HaHHS 3 BU3HAYEHHS MPOCTOPOBOTO PO3MIIIEHHS KOPUCHUX KOMAJIMH Ta
TIpHUYMX BUPOOOK, IO HEOOXIMHI IS iXHBOTO BUAOOYBaHHS, MiJPpaXxyHKy 3amaciB 1 BTpar
KOPHCHHMX KONAJIMH Ta 00JIKY pyXy 3aIaciB, IEpEHECEHHS MPOEKTIB OyAIBHUIITBA B HATYPY.

Memoto oceimnboeo KOMNOHenmy € TIATOTOBKA (HaxiBI[iB, 3JaTHHUX BHKOPHCTOBYBATU
TEOPETHYHI 3HAHHS 1 MPAKTUYHI HABUYKU 3 HAPUCHOI TeoMeTpii Ta IHKEeHEepHOi rpadiku s
cKkJafaHHs TpadiyHOi TipHUYOi, OyIIBENbHOI Ta MapKIIEHIepChKOi TOKYMEHTAIil 1 pilleHHs
IH)KEHEepHUX 3aj1a4.

Ilpeomemom nasuanus € MapKuIeWaepcbhka AOKYMEHTallis Ta OCHOBHI XapaKTEPHUCTUKH
reoMeTpu3alii poJIOBUI KOPUCHUX KOMAJWH; CHOCOOM MiIpaXyHKY Ta BpaxyBaHHS 00’€MIB
FIpHUYUX POOIT; CrOCOOM CTBOPEHHS OMOPHOI 1 3HOMOYHOI MEpPEX IYHKTIB; OpPIEHTYBaJbHI
3’€IHyBaJIbH1 3MOMKH; 33JaHHS Ta KOHTPOJIb HAMPSIMY TIpHUYUX BHPOOOK.

Pezynemamamu nasuanus € HaOyTTs] KOMIIETEHTHOCTI Ta BMiHHS:

— CKO04. 3patHicTh [0 TIPHUYO-TEOMETPUYHOIO MAapKIIEHIEPChKO-TE€0I€3UNYHOTO
3a0e3MeueHHs TEXHOJIOT1H BUIOOYTKY KOPUCHUX KOTAJIWH, OyIIBHUIITBA TIPHUYUX TIAIPUEMCTB 1
Oi3EMHUX CHOPYJ, PO3pOOJIEHHS TE0JIOro-MapKIIeHaepchkoi, TEXHIYHOI Ta O0OJIKOBO-
KOHTPOJIBHOI TOKYMEHTAIIIT;
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— CKO07. 3patHicTh [0 €KCIUIyaTallii CKJIaJOBHUX CHCTEM 1 TEXHOJOTIH TIpHHUYHX
MiPUEMCTB;

— CKO09. 3parHicTh OIiHIOBATH CTaH 1 TEXHIYHY TOTOBHICTh YCTAaTKyBaHHS JIAHOK
TIPHUYUX MIAINPUEMCTB 3a KPUTEPISIMM 3a0€3MEUYEeHHs 3aJaHOi MPOJYKTUBHOCTI Ta Oe3NeKu
eKCIUTyaTallii,

— ITPH 07. 3acTocoByBaTH METOAM MaTeMaTUKH, (Q13UKH, XiMii, 3araJbHOIHKEHEPHUX HAYK
JUIsL pO3B’SI3aHHS CKJIAJHUX CIELIaIi30BaHUX 33Jad TIPHULTBA, PO3YMITH HAYKOB1 NMPUHIUIN 1
Teopii, Ha SIKMX 0a3yIOThCS BIJMOBIIHI METOIHU, 00JIACTI X 3aCTOCYBaHHS Ta OOMEKCHHS;

— I1PH 08. Po3po0msaT TEXHOJIOTIYHI omepariii Ta IpOoLeCcH TIPHUYUX TiAIPHUEMCTB;

— I1PH 12. 3piiicHioBaTH TeXHIYHI ¥ OpraHi3aIlliiiHi 3aXOJH MO0 3armo0IraHHs aBapisM i
KaracTpodam Ta 3a0e3neueHHs EKOJIOrTYHOI O€3MEeKH MPOBEACHHS NPHUYMX Ta 1HIIUX POOIT;

2. MNpepekBi3nTK Ta NOCTPEKBI3UTU AUCLMNANIHM (MicLe B CTPYKTYPHO-/I0riYHiA cxeMi HaBYaHHA 3a
BigNOBigHOIO0 OCBITHLOIO NPOrPamolo)

JlucuuriuiiHa 3HAaXOOUTBCS Yy JPYrid YacTUHI CTPYKTYpPHO-JIOTIYHOI CXEMH OCBITHBO-
npodeciifHoi mporpamMu NiAroToBKU OakanaBpa 31 cneniaibHOCTI 184 «'IpHUIITBO» 32 OCBITHBOIO
nporpamMoro «I eoiHKeHEePis».

BuBueHHI0 HaBUaabHOI JUCHMILIIHN « Mapkieiaepcbka crpaBa» NepeayloTh JTUCIUILIIHY 3
NporpaMu IMArOTOBKK OakanaBpiB 31 crenianbHocTi 184 «[ipHHNTBO» (MpepeKBi3uTH):
«T"eonorisny, «I'eomexanika», «I'eoe3ist Ta TeOTPOHIKAY.

[To 3aBepleHHIO BUBYEHHS JAaHOI JUCLMILUIIHYU, 3HAHHS, YMIHHS 1 HABUYKH, 1110 OTPUMaHI 3a
pe3yabTaTaMi HaBYaHHS, MOTPIOHI [JIs YCHIIIHOTO OCBOEHHS (MOCTPEKBIi3MTH) OCBITHIX
KOMIIOHEHTIB  — «l'eolHKEHIPIHT Ta TyHeNOBaHHSA», «['€oiHXKeHepiss Meramnoiicy»,
«[lepenumiomMHa npakTUKay.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Posnin 1. MAPKIIEMJIEPCHKA JOKYMEHTAIIISA
Tema 1.1. 3aranpHi BiTOMOCTI PO MapKIIEHAEPCHKY JOKYMEHTAIIIIO.
3mict Ta 3aBaaHHs aucuuIUiind.  KopoTki  icTOpUYHI  JOBIAKM 3  PO3BUTKY
Mapkuieiiepcrkoi cpasu. Oprasizanis MapKIeHaepchbKoi CyKOu.
CucreMn KOOpJIMHAT, NPUMHATI B MapKUIeiaepchKiil crmpapi. 3arajibHi BIAOMOCTI PO
MapKiieiepcrky JokyMenTaiito. Cknan rpadiuHoi ToKyMeHTaIlii.

Poznin 2. TEOMETPU3AILILA POAOBUIL KOPUCHUX KOITAJIMH

Tema 2.1. CxnaianHs TincOMeTpUYHHUX TpadikiBb.

3arajgpHi BiJOMOCTI MPO TeoMeTpu3alliio. BU3HAUYCHHS BUXITHUX MAHUX JUIS CKJIAJIaHHS
rincomeTpuyHuX rpadikiB. EneMeHTH 3andraHHs MJIaCTOBUX POJOBHIN. BHU3HAUCHHS €JIEMEHTIB
3aJIATaHHS TUTacTa MO TPhOX TOYKAaX. BU3HAYEHHS KOOpJAMHAT TOYOK 3YyCTPidi CBEP/UIOBHH 3
MOBEPXHSMHU BUCSIUOTO Ta JIE)KAUIOT0O OOKIB TUIaCTA.

Tema 2.2. I'incomeTpuyHi MpOEKIIii.

[Tnan 13omotyxHocTeil. [lman i3ornmubOuH 3ansrands 1wiacta. CkimagaHHs 1 BiHIMaHHS
TOTIONIOBEPXOHB. | 'eoMeTpu3aIlis SIKICHUX BIACTHBOCTEH POJIOBUII KOPUCHUX KOTIAJIUH.

Po3nin 3. IIIIPAXYHOK 3AITACIB, BPAXYBAHHA BUJAOBYTKY 1 BTPAT

Tewma 3.1. Kopotki BimomocTi mipo 3anacu KK.

[Tapamerpu g migpaxynky 3anaciB KK. OxonTyproBanHs nokiaay. Buznauenns mior.
BusnaueHHs cepeiHbO1 MOTYKHOCTI MOKIaay. BuznaueHHs 00’ eMHOT Macu KOPUCHOI KOTIAIHHU.

Tewma 3.2. CnocoOu migpaxyHKy 3amaciB.

Croci6  cepemnboro  apudmermunoro. Cmoci6 reomoriunmx  OmokiB.  Cmoci0
ekcruryatamiiaux — OmokiB. Cmoci®6 mapanensHux mepepi3iB. Cmoci®  i3omiHild  (cmoci0



[1.K. Cob6oneBcbkoro). Croci6 13omiHii (cmoci6 B.1. baymana). Mapxkmeiaepchki 3aMipu 00’ €eMiB
TIpHUYMUX POOIT MPHU BIAKPUTHX po3poOkax. BpaxyBaHHs 00'eMiB pO3KPUBHHUX POOIT 1 BUIOOYTKY
KOpUCHOI KonmaymHu. BpaxyBanHs BTpaT po3yOokeHHS KOpUCHOI komanuHu. Kmacudikamis i
00JIIK pyXy 3amaciB Ha TIPHUYUX MIATPUEMCTBAX.

Possiin 4. MAPKIIIEMJIEPCHKI POBOTH ITPM PO3POEIII POJIOBMII] BIIKPUTHUM
CIIOCOBOM

Tema 4.1. CTBOpeHHsI OMIOPHOT MEPEK1 MyHKTIB HA TIPHUYOMY I AMPUEMCTBI.

Meroa mnomiroHoMmeTpii. MeTon aHamiTHYHUX Mepek. CTBOpeHHs 3HOMOYHOI Mepexi
nyHkTiB. Crioci0 anamituaHux Mepex. Crocid TeonomiTHUX XoAiB. Crocid reo/Ie3nYHNX 3aCiUoK.
[Monspuuit cnoci6. Cnoci® npsiMokyTHOI (ekcrutyaTamiiHoi) ciTkd. Cnocid CTBOPHUX
(mpodinbHKX) MiHINA. BH3HaueHHS BUCOT MMYHKTIB 3MOMOYHOT MEpexi.

Tema 4.2. Metoau MapKIen1IepcbKUX 3M0OMOK Ha Kap’ epax.

O06’exTH 31 10MKHM OAPOOUIs Ha Kap epl. Mapkiueiaepcbkl poOOTH IPH peKyIbTHUBALL].

Posin 5. MAPKIIEHMIEPCHKI 3MIOMKU HIJI3EMHMX T'TPHUYMX BUPOBOK

Tewma 5.1. ITigzemui TeomomiTHI 3ioMKH. OpieHTYyBaHHS IMI3¢MHUX BUPOOOK.

PexornocuippoBka 1 3aKpilUICHHsS] TEOJOJITHUX XOMiB. BUMIipioBaHHS TOPHU30HTAIBHUX 1
BEPTUKAJIbHUX KyTiB. BuMipioBaHHs BiAcTaHeil B ripHuuux BupoOkax. Kamepanbna oOpoOka
pe3ynbTariB 3oMKH. OpieHTYBAaHHS 4Yepe3 IITOJIbHI0 a00 moxuiauid cTBoj. OpleHTYBaHHS yepe3
OJIMH BepTUKaIbHUI cTBOJ. OpieHTYBaHHS 3a JOMOMOTOIO TipoKOMIIaca.

Tema 5.2. BepTukanbHa 31 OMKa TIpHHYUX BUPOOOK.

BeprukanpHi 3'eqHyBanbHi 3HOMKHU TIPHUYUX BUPOOOK.

Tewma 5.3. Meroau HiBeItOBaHHS B IMI3EMHHUX TIPHUYHX BHPOOKaX

['eomeTpuuHe HIBENIOBAHHS B IMiJI3eMHUX BUPOOKax. TpUrOHOMETPUYHE HIBEIIOBAHHS B
HiA3€MHUX BHpoOOKax.  3HOMKa MiA3€MHUX TIPpHUYUX BHUpPOOOK. 3aJaHHS HamnpsSMKy B
TOPU30HTANIBbHIN MJIOLIMHI. 3aJaHHs HANpsSMKY y BEpPTUKaJIbHIN IUIOMIMHI. 3a/laHHA HaAMpsIMKY
JUTSE BAPOOOK, SIK1 IPOBOASITH 3yCTPIYHIUMH BHOOSIMHU.

Pospin 6. MAPKIIENEPCHKI POBOTHU ITPU BYJIBHULITBI ITPHUYO-TEXHIYHNX
CIIOPY [

Tema 6.1. [lepeHeceHHs] TeOMETPUYHUX €JIEMEHTIB IPOEKTY B HATYpYy.

3amaui Mapkuieepcbkoi ciyxOu mpu OyAiBHUITBI TIPHUYUX MiJNPUEMCTB 1 €Tamu
BUKOHAHHS MapKIIEHaepChbKUX POOIT.

[lepeHeceHHsT TEOMETPUYHMX  €IIEMEHTIB  MPOEKTy B  HaTypy. llepeHeceHHs
rOpU3OHTANIBHOTO KyTa. IlepeHecenHs BijncTaHedt B HaTypy. IlepeHeceHHs TOYKH MO 3aJlaHuX
KOOpJIMHATaX TOYKH. 3aKPITUICHHS TOYKM Ha 3aJaHiil BiamiTii. I[lepeHeceHHs JiHIN 3a 3agaHUM
yxuwioM. Po30uBKa 1 3akpilieHHS IeHTpa 1 oOcedl BepTUKaIbHOro cTBoJa. CTBOpPEHHSA
PO30MBOYHOT Mepexki Ha MoBepxHi maxTH. Po30uBka OyaiBens 1 ciopyn, mija i3HUX JOPir.

Tema 6.2. Bunu mapkueiiiepcbKux pooiT.

Mapkuieiinepcbki  poOOTH TpU  OPOXOAUl Ta KPIIUIGHHI TIPHUYUX  BHUPOOOK.
Mapxkuieiiepcbki poOOTH MNpU MPOXOALI Ta KPIMJIEHH! BEPTUKAJbHUX 1 MOXWIMX CTBOJIIB.
Mapkmeiizepcbki poOOTH TpHU po3ciulli 1 MPOBEACHHI MPHUCTBOJIBHUX BUPOOOK. IlepeBipka
PO3MipiB NOMEPEUHUX MEPepi3iB BUPOOOK.

Poznin 7. 3CYB T'TPCHKUX TTIOPI/] ITII BIIJIMBOM T'TPHUYMX PO3POBOK TA
MAPKH.[EIZ}IEPCI)KI CITOCTEPEXEHHA
Tema 7.1. 3cyB mopif miJ BIUIMBOM IMiI36MHUX PO3POOOK.
3aranpHi BIJOMOCTI PO TpoIiec 3¢yBy Tipchkux nopia. [lapamerpu 3cyBy Ta medopmartii
3eMHOT OBEPXHI 1 (aKTOPH, 5K BIUIMBAIOTh HA HUX. Y MOBH O€3MEYHOI MiIPOOKHU CIIOPY/I, 3aXO0IH
1o iX 0XOpoHi. MapkiieiiepcbKi IHCTpyMEHTANbHI CIOCTEPEKEHHS 32 3CYBOM TiPCHKUX MOPia Ha
NoBepXHi. MapKieiiepchKi CIIOCTEPEKESHHS 3a 3CYBOM IOPiJ B TIPHUYUX BUPOOKaX.



Tema 7.2. Mapkieliepcbki CIOCTEPEIKECHHS.

3CyBHI sBHIA TPHU BIIAKPUTHUX PO3POOKaX 1 MapKIIEHIEPChKI CIOCTEPEKEHHs. 3araibHi
BIZJOMOCTI TIPO 3CYB TiPCBHKHX MOPiA MpU BIIKPUTHUX PO3pOOKax, Mpo CTIHKICTH 1 aedopmariiro
yKociB. Mapkuieiiiepcpki ClocTepeKeHHs 3a fedopmaliiero yKkociB. @akTopH, sIK1 BIUIUBAIOTH HA
CTIHKICTB OOpTiB YKOCIB. [IpoTH3CcyBHI 3aX0/11.

4. HaBuanbHi maTepianu Ta pecypcu
bazosa nimepamypa

1. bakka M.T. OcnHoBu Mapkeiaepcbkoi crpasu / M.T. bakka, M.T. Kupuuenko —
Kuromup: KTV, 2005. — 124 c.

2. Mapkmeinepcbka crpaba. [ligpyunuk / I'.O. Aatunenko, I'.®. I'aBprok, B.B. Kotenko,
B.O. Hazapenko — [{ninponerposcsk: PBK JIBH3 "HI'V", 2009. — 154 c.

3. Kupnuenko M.T. MeroanuHi BKa3iBKH O BUKOHAHHS JTA0OPATOPHHUX MPAKTUKYMIB 3
kypcy «['eomesis 1 Mmapkiieiaepcbka copaBay». Y. 2. Mapkmeiinepceka copaBa / M.T.
Kupuuenxo. — K. KIII, 1995. — 60 c.

®akynemamusHa nimepamypa

4. buzo B. ®. Mapkuieiinepcbka crpaBa: MIAPYYHUK JJIs CTY[A. BHUIIUX HABY. 3aKJI. 3a
nanpsimkoM "Tipaunreo" / B.®.Bbusos, IT.1.Menopenko. - Kpupwuit Pir: Minepai, 2001. - 210 c.

5. Antunenko I'. O. Mapkuieitnepceka cnpasa [TekcT] : miapyd. Ans CTyA. BUII. HaBY.
3aKI., sIKI HAaBYarOThCA 3a HanpsMoM miarotoB. "I'ipuunrso” / I'. O. AnTunenko [Ta iH.] ; Hepx.
BUII. HaBY. 3aki. "Har. ripa. ya-1". - 2-re BHA. - [I.: HI'Y, 2011. - 151 c.

6. I'eonesis 1 mapkmeiaepis. Tom 1. HaBuambHMI MOCIOHHMK IJi CTYACHTIB BHUIIUX
HaBUYAJIBHUX 3aKiadiB 3a HanpsaMkoM "['ipaunTeo" / Cunopenko B. /1., @engopenko I1. ﬁ., Ionox
M. B. ta iauni — Kpusuii Pir: Bugasuuumii uentp KTV, 2008. — 580 c.

7. Teonesis 1 mapkmeiaepis. Tom 2. HaBuanbHHMil MOCIOHMK 7St CTYACHTIB BHIIUX
HAaBYAIBHHX 3aKIaiB 3a HanpsMkoM "Tipauireo” / Cunopenko B. JI., ®enopenko I1. 1., Illomox
M. B. Ta i1 — Kpusnit Pir: Bugapanumii nentp KTV, 2008. — 507 c.

IHghopmauiliHi pecypcu
1. biomioreka HTYY «KIII», http://kpi.ua/library.
2. HamionanpHa 616110Teka Ykpainu im. B.1. Bepraacekoro, www.nbuv.gov.ua/.

3. HamioHanbHa mapiamMeHTchka 0ibmioreka Ykpainu, http://www.nplu.org/.
4. Jlep>xaBHa HayKOBO-TeXHIYHa 0i0mioTeka Ykpainu, Www.gntb.gov.ua

HaBYaNbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNAIHU (OCBITHBOrO KOMMOHEHTA)

Jlekuiiini 3aHAaTTH

Ne HasBa Temu Jsiek1ii Ta nepesik OCHOBHUX NMUTaHb
3/n (mepenik IMJAKTUYHUX 3ac001B, MOCUJIAaHHS Ha JIiTeparypy Ta 3aBnanHsa Ha CPC)
1 3arajbHi BITOMOCTI Ipo MapKIIeiAepcbKy J0KYMEHTAIlil0.

3micT Ta 3aBnaHHsA aucuuIUiiHM.  KopoTki icTOpWuHI JOBIIKM 3  PO3BUTKY
Mapkieiepebkoi cnpaBu. Opranizanis Mapkieiaepcbkoi ciayx0u. CucTeMu KOOpJIUHAT,
OpUMHATI B MapkKIIeWIepchbkid  cmpaBl. 3arajibHi  BIIOMOCTI NP0  MapKIIEHIepChbKy
nokymenranito. Ckian rpadivyHoi JOKyMeHTallil.

Jlimepamypa: [1, 2].

CPC: IcHytoui CHUCTEMHU KOOpJIUHAT.

2 CkianaHus rincomeTpu4Hux rpadikis.
3arangpHi BIIOMOCTI NMPO Te€OMeTpu3allito. BU3HaYeHHS BUXIIHUX JAHUX JJIsI CKJIaJAaHHS
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rincoMeTpudHux rpadikiB. ExeMeHTH 3amsranHs 1miacTOBUX POJOBUIN. BU3HaueHHS €eMEHTIB
3aIsTaHHs IJ1acTa MO TPbOX TOYKax. BHW3HAUYeHHS KOOPAMHAT TOYOK 3YCTpidli CBEPAJIOBHH 3
MTOBEPXHIMHU BUCSIUOTO Ta JIeXKa4oro OOKIB TutacTa

Jimepamypa: [1, 2].

CPC: BcTaHOBJICHHS BUXITHUX JTAHUX JUIS CKJIAJIaHHS TiIIICOMETPUYHUX TpadiKiB.

I'incomerpuyHi npoexuii.

[Tnan i3omotyxHoctel. Ilman i3ormmbOun 3ansranHs miacta. CkiagaHHS 1 BiIHIMaHHS
TOTOIOBEPXOHb. [ 'eoMeTpur3aIlist sIKICHUX BIACTHBOCTEH POIOBHIII.

Jimepamypa: [1, 2].

CPC: Metoauka 1mo0y10BH 130J11HIi 36MHOT ITOBEPXHI.

Koportki Binomocri npo 3anacu KK.

[Tapamerpu mns migpaxynky 3amaciB KK. OxkonTyproBanHs mokiany. BuzHaueHHs 110111
nokiany. BusHaueHHs cepeIHbOT MOTYKHOCTI MOKIany. BuzHaueHHs 06’ €MHOT Macu MOpi.

Jimepamypa: [1, 2].

CPC: Metoauka nmoOy10BH 1301iHii 3eMHOI TOBEPXHI.

Crnoco0u nmigpaxyHkKy 3amnacis.

Cnoci6  cepemguporo  apudmeruynoro. Cmoci®6 reosnoriunux  OmokiB.  Crmoci0
eKcIuTyaTariiaux  OyokiB. Cmoci6 mapanensHux —repepiziB.  Crmocid  i3omiHi  (cmociO
I1.K.Cobonercbkoro). Crioci6 i3ominiii (crocio B.l.baymana). Mapkmieiaepcbki 3amipu 00’ €MiB
ripHUYMX poOIT MPU BIIKPUTHX po3poOKkax. BpaxyBaHHs 00'€MiB pPO3KpUBHUX POOIT 1 BUIOOYTKY
KOpUCHOI KonaJIuHKU. BpaxyBaHHs BTpaT KOPHUCHOT KOTIAIMHHU.

Jlimepamypa: [1-3].

CPC: IligpaxyHOK 00’€MiB pO3KPUBHUX 1 BUIOOYBHUX POOIT.

CTBOpEHHS ONOPHOI Ta 3iI0MOYHOI MepesK NYHKTIB HA TIPpHUYOMY NIiANPHEMCTBI.
Meton monironometpii. Meron aHamiTH4HUX Mepex. CTBOpeHHs 3WOMOYHOI Mepexi
nyHKTiB. Crioci0 aHamiTnaHux Mepex. Crocid teomomiTHuX XoaiB. Crocid reoie3MaHuX 3acidoK.
[Monapuuit cmoci6. Cnoci®0 npsMOKyTHOI (ekcryartaniiiHoi) citku. Cnocid CTBOpPHHX
(mpodinbHMX) JTiHIA. BU3HaueHHS BUCOT MyHKTIB 3HOMOYHOI MEPEKI.
Jimepamypa: [1, 2].
CPC: [lepkaBHi TeoJie3nuHi Mepexi 1-ro Ta 2-To KJacis.

Metoau mapKueiiepcbKUX 3HOMOK Ha Kap’epax.

O6’extn 3iMloMKH mOJApoOMIL Ha Kap’epi. MeToau MapKUIeHIepChKUX 3HOMOK Ha
Kap’epax. Mapkuieliepcbki poOOTH NpHU peKYIbTUBALIIT 3€MEb.

Jimepamypa: [1-3].

CPC: T'ipunui BupoOKH Ha kap’epax. CriocoOu Ta METOAM MPOBEACHHS PEKYJIbTHBAIlT HA
Kap’epax.

Minzemui TeoxotiTHI 3iioMKku. OpieHTYBaHHA MiJI3eMHUX BUPOOOK.

PexornocunpoBka 1 3aKpilyIeHHs] TEOAOJNITHUX XOJiB. BuMipioBaHHS rOpU3OHTAIBHUX 1
BEPTUKAIbHUX KyTiB. BumiproBaHHs BiAcTaHed B ripHHMYMX BHpoOkax. KamepambHa o00poOka
pe3yabTatiB 3iloMku. OpieHTYBaHHS Yepe3 IITONbHIO abo moxuiauii cTBoi. OpieHTyBaHHS dyepe3
OJIMH BepTUKAJIbHUI CcTBOJI. Opl€HTYBAHHS 3a IOIIOMOT0I0 T1pOKOMIIaca.

Jlimepamypa: [1-2].

CPC: I'ipuunui BUpOOKH Ha MiI36MHUX T1PHUYUX MiANPHEMCTBAX.

MoaynbHa KOHTposIbHA poOoTa Nel.

BeprukanbHa 3iioMka ripumuux BHpPOOOK. MeToau HiBeTIOBAaHHS B IiI3eMHHUX
ripHHYMX BUPOOKAX.

BeprtukanbHi 3'€1HyBaibHI 3HOMKH.

['eomeTpryHe HiBeNIOBaHHS B MIJ3€MHUX BHUPOOKax. TpUTrOHOMETpUYHE HIBEIIOBAaHHS B
HOiA3€MHUX BHUpOOKax.  3iloMKa MiA3€MHHMX TIpHMYUX BHUPOOOK. 3aJaHHS HampsSIMKYy B
TOPU30HTANBHIN TUIOIIMHI. 3aJaHHSl HANpsSMKY Y BEPTHKANbHIM MiouuHil. 3aJaHHS HANpsSMKY
JUTsI BUPOOOK, SIK1 POBOSATH 3yCTPIUHUMH BUOOSIMH.

Jimepamypa: [1, 2].

CPC: T'ipanui BUPOOKH Ha MiI3EMHUX TIPHUYUX MianpueMcTBax. CriocoOn po3KpUTTS Ta




T1ITOTOBKY IIAXTHOTO T0JIsA. ICHYIOY1 METO/I HIBEIIFOBAHHS T TAXCOMETPUYHOT 3HOMKH.

10 IlepeHeceHHsI reOMeTPUYHHUX eJIeMEHTIB MPOEKTY B HATYPY.

IlepeHeceHHs  reoMeTpUYHMX  €JIEMEHTIB INpOoeKTy B  HaTypy. IlepeHeceHHs
rOpU30HTANBHOTO KyTa. llepeHeceHHs BiacraHeil B Harypy. IlepeHeceHHS TOYKH MO 3aJaHHUX
KOOpJAMHATAX TOYKH. 3aKpiIJICHHS TOYKH Ha 3a/1aHii BigMitii. [lepeHeceHHs JiHIN 3a 3aAaHUM
yxuiaoM. Po30uBKa 1 3akpiluieHHs IIEHTpa 1 Ocel BEPTUKAIBLHOTO CTBOJA. CTBOPCHHS
po30MBOYHOI Mepeki Ha TOBepXHI maxTth. Po3OuBka OymiBens 1 crmopyn, mia’i3HUX JIOPIr.
Po36uBKa 1 MapKeiiepcbkuii KOHTPOJIb MIPH MOHTAXKI MiJHOMHOTO KOMILJIEKCY.

Jimepamypa: [1-3].

CPC: Meronu MapKIIEHIAEPCHKUX 3HOMOK MpH OYAIBHMLTBI TipHHYO-TEXHIYHHX Ta
MiJ3eMHUX CIIOPY/I.

11 Buan mapkmieiiiepcbKux pooir.

Mapkueiinepcbki poOOTH Iy MPOXi/Ii, KPIIUIEHH] TIpHUYUX BUPOOOK. MapKIienepehbKi
poOOTH TMpW MPOXiAli, KPIIUICHHI BEPTUKAIBHHUX CTBOJIB. Mapkieiaepcbki poObOTH MpHu
apMyBaHHI CcTBojla. Mapkiueiiiepcbki poOOTH TpH TNPOBEACHHI BEPTHKAIBHUX CTBOJIB
crnercnocodamu. Mapkieiiiepcbki poOOTH IpU NPOBEICHHI TOXUIIOr0 CTBOJIA. MapKIeiaepebKi
poOOTH TIpH po3Civlli i MPOBEACHHI NMPUCTBOJLHUX BHUPOOOK. IlepeBipka po3MipiB momepeuyHux
repepi3iB BUPOOOK.

Jlimepamypa: [1].

CPC: TexHonoriuHi nporecu rnpu OyIiBHUITBI MiJ36MHUX TIPHUYUX BUPOOOK.

12 3cyB nopix nix BIVIMBOM MiJA3eMHHUX PO3PO0OK.

3aranpHi BiIOMOCTI IO TpOIIeC 3CYBY Tipchkux mnopia. Ilapamerpu 3cyBy Ta nedopmarii
3eMHO1 TOBEpPXHi 1 PaKTOpH, sIKi BIUTMBAIOTH HA HUX. Y MOBU 0€3ME4HO1 MiAPOOKH CIIOPY/, 3aX011
1o ix oxopoHi. Mapkieiiiepcbki iHCTpyMEHTaIbHI CIIOCTEPEKESHHS 32 3CYBOM T1PCHKUX MOPiJ HA
MoBepxHi. MapKiieiiiepchKi CIOCTEPEKEHHS 32 3CYBOM IMOPiJ B TIPHUYUX BUPOOKAX.

Jimepamypa: [1, 2].

CPC:. 3cysHi siBuIIa Ta Aedopmaiiii 3eMHOT TOBEPXHi.

13 MapkueiiiepchKi criocTepeskeHHs.

3CyBHI fIBHIIA NPU BIAKPUTHX pO3pOOKax 1 MApKUIEHIEPChKI CIIOCTEPEKEHHs. 3arajibHi
B1JIOMOCTI PO 3CYB TIPCHKUX IMOPiJl IPU BIAKPUTHX PO3poOKax, Mpo CTIUKICTH 1 Jedopmallito
ykociB. Mapkieiiepcbki crioctepexxeHHs 3a aedopmaiiiero ykociB. @aktopu, siKi BIIMBAIOTh HA
CTiiKicTh OOpTiB yKociB. IIOHATTS mnpo MeTroaM po3paxyHKy CTIMKOCTI OOpTIB YKOCIB.
[TpoTu3cyBHi 3ax0aH.

Jlimepamypa: [1-3].

CPC: ®i3uko-MexaHIYH1 BIaCTUBOCTI MAaCHBIB IpChbKUX MOPIJI.

MoaynbHa KOHTpOJIbHA poOoTa Ne2.

MpakTuyni 3ana1TH
Ha3Ba TeMu 3aHATTS Ta nepesik OCHOBHUX NMUTaHb o
Ne . . KinbkicTs ayn.
. (TIepertik MUIaKTHIHOTO 3a0e3NeueHHs], IIOCUIIAaHHS Ha JITepaTypy Ta 3aBIaHHs Ha S
CPC)
1 [linroroBKa JaHUX ISl BUHECEHHS MPOEKTY HA MiCIIEBICTb. 2

Jlimepamypa: [3], po6ota Ne 2, c. 13-15.

CPC: Tlpsima Ta 3BOpOTHA T€OJIC3MYHI 3a/1a4l.

2 | Po3B’sa3aHHA MapKIIEHIEpPCbKUX I1H)KEHEpHUX 3a7ady 3  BUKOPUCTAHHSIM 2
MapKIIeHIePChKUX TITaHIB.

Jlimepamypa: [3], pob6ota Ne 4, c. 22-27.

CPC: TloOynoBa BepTUKaJIbHUX po3pi3iB. BUu3sHaueHHs yxuiny BUPOOOK.

3 | Po30uTTS pO3KpUBHOI TpaHIIEl i yCTYIIB Kap’epy. 3

Jlimepamypa: [3], po6ota Ne 7, ¢.34-309.

CPC: OcHOBHI pO3KPHBHI Ta MiJrOTOBYI FPpHUY1 BUPOOKHU Ha Kap epax.

4 | TTobynoBa OXOpOHHMX LITUKIB MiJ OYA0BU 1 criopyIu. 2

Jlimepamypa: [3], pobota Ne 9, ¢.42-48.
CPC: IlapameTpu 3CyBY IipCbKHX MacHBIB.




JlabopaTopHi 3aHATTS

No . s KinpkicTh
HasBa nmabopatopHoi poO0TH (KOMIT FOTEPHOTO MTPAKTUKYMY)
3/m ayJ. TOAUH
1 |Tlpunmagm 1 1HCTpYMEHTH [UIi MAapKIIEHIACPChKUX 3WOMOK. BuMiproBaHHS
TOPU3OHTAIBHUX 1 BEPTUKAIBHUX KYTiB Ta TIEPEBUILEHb. 6

Jlimepamypa: [3], pobota Ne 1, c. 4-12.
CPC: Criocobu BUMipIOBaHHS TOPH30HTAIBHUX 1 BEpTUKAIBHUX KYTIB.

2 | O3HailoMJIeHHS 3 MAapKIIEHIEPChKOI JIOKYMEHTAIIE IS TIPHUYMX POOIT.
BcTraHOBJICHHS €IEMEHTIB 3aJIsTaHHs TIACTOBUX POJIOBUIN KOPUCHHUX KOTIAJIHH.
. 6
Jlimepamypa: [3], pobota Ne 3, c. 15-22.
CPC: YMOBHI TO3HAYSHHS HA IJIaHAX TIPHUYHMX POOIT.

3 | BusHayeHHsT KOOpIMHAT TOYKM 3yCTpidui CBEpIUIOBHMHH 3 IutacToM. I[loOymoBa
TipHUYO-TEOMETPUYHUX IpadiKiB. 5
Jlimepamypa: [3], pobota Ne 5, c. 27-30.
CPC: T'eometpu3allisi pOJJOBUII KOPHCHUX KOTAJIWH.

4 | [ligpaxyHOK I'e0JIOTIYHHX 3amaciB KOPHUCHOI KOMAIMHY 1 00’ €My pO3KPHTTSI.
Jlimepamypa: [3], pobota Ne 5, c.27-34. 9
CPC: Cnocobu niipaxyHKy 3anaciB KOpUCHUX KONAJIMH.

6. CamocrTiiiHa poboTa cTygeHTa/acnipaHTa

CamocriitHa po60Ta CTyJIEHTa € OCHOBHHM 3aCO00M 3aCBOEHHSI HAaBYAJILHOT'O MaTepiany y
BUILHUI BiJ HABYAJILHUX 3aHATH YacC 1 MICTUTb.

Ne 3/ Bun camocriiiHoi poboTH Kinekicts rogun CPC
1 ITigroroBka o aeKIin 18
2 [TinroroBka A0 MPaKTUYHUX 3aHATH 9
3 [TigroroBka 10 1a00paTOPHHUX 3aHATH 17
4 ITinroroBka 1o MKP (a81 MKP 1o 2 ropx) 4
5 ITigroroBka 10 €K3aMeHy 30

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Metoauka BHBUYEHHS TUCIHMIUIIHM TIOJIATaE B HAJaHHI TEOPETHYHOTO MaTepiany Ha
JCKUIHHUX 3aHATTAX, SKUA MOTIM 3aKpIIUIIOETbCS HA MPAKTUYHUX Ta JIAOOPATOPHUX 3aHATTAX
IUIIXOM PO3B’SI3aHHS OKpEeMHUX 3aj7ad. TeopeTHdHMid Marepian HalaeThCs y (HOpMi KOHCTIEKTY
nekuid. Ilpu caMocTiiiHOMY ompaloBaHHI OKpEMHX TE€M, NP MOIIYKY NeBHOI iH(opmarii
3aCTOCOBYETHCS AHAMITHYHHUM OTJIsi7] pecypciB. PiBeHb MIATOTOBKM CTyACHTa 3 JIUCHMILIIHH
BU3HAYA€ETHCSA 3@ pe3yabTaTaMH MOJYJIbHUX KOHTPOJBHMX poOIT, a TakoXX B MpoLeci
1HMBIyaTbHOT CITIBOECIIN MPH CKJIA/IaHHI €K3aMeHYy.

OcHOBHI 11111 TPOBEACHHS MOJYJIBHUX KOHTPOJILHUX POOIT:

Kpallle 3aCBOEHHS JIEKLIMHOro MaTepiany;

nepeBipKa CTYIEHs 3aCBOEHHS OTPUMaHUX 3HAHb;

PO3BUTOK YMIHHSI BUKOPHCTOBYBATH OTPUMaHi 3HaHb [T BUPIIICHHS TICBHUX 3a7ad.

[TmanyeTbest MPOBEACHHS TBOX MOIYJIbHUX KOHTpOIBHUX poOiT (MKP) mepen npoBeaeHHIM
KOXKHOI ceMecTpoBoi arectamii cTyaenTiB. Jo nepmoi MKP BxoauTs neperik 3aBaaHp 3 IEPIINX
4oTUpboX po3aiiiB. JJo apyroi MKP BXxoasTh 3aBnaHHs 3 HACTYIHHUX PO3/ILTIB.

MKP npoBoasThCS Ha JNEKIIMHUX 3aHATTAX MO 1-i akameMiuHii roauHi. Ha miarotoBky 1o
MOJIYJIbHOI KOHTPOJIbHOI poO0TH 3arianoBaHo 1o 2 rog CPC Ha koxHYy poOoTy.

MKP cknagaeTscs 3 OKpEMHUX TPbOX 3aBJAHb TEOPETUYHOTO KYPCy Ul KOXKHOT'O CTYJEHTA
1HIMB1TyaJIbHO.

KoMIuIeKT KOHTPOJIBHUX 3aBJIaHb JIs1 MOAYJIbHUX KOHTPOJBHUX POOIT HAaBEJEHO B II. 9.




8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

MomoyHuli KoHMpone: ModysnbHa KOHMpPoasHA poboma, 8i0Mo8IOI Ha MPAKMUYHUX 3aHAMMAX,
eKcrnpec-KoHMposli.

KaneHoapHuli KOHMpPonb: nposadumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
B8UKOHAHHA 8UMOe cunabycy.

Cemecmposulli KOHMPOb: eK3ameH

1. PeiiTuHT CTyIeHTa 3 KPEOUTHOTO MOAYIS po3paxoByeTbes 31 100 6amniB, 3 Hux 60 Gamn
CKJIaJia€ cTapToBa ckiagoBa. CTapTOBUN PEUTUHT CKIAAAETHCS 3 0alliB, 10 CTYJIEHT OTPUMYE 34!

— eKCIIPEC-KOHTPOIIb Ha Jiekii (13 nekmiiHux 3aHsaTh mo 1 6any);

— po0oTa Ha MPAKTUIHUX 3aHATTAX (4 3aHATH MO 2 O6ann);

— BUKOHAHHS Ta 3aXHCT JJabopaTopHUX pooiT (9 3aHATH 1o 2 Oaim);

— koHTpoJibHI pobotn (MKP moninserbcss Ha ABI KOHTPOJIBHI pOOOTH TPHUBAIICTIO TIO
OJIHIH akaj. roauHi) — 2x8 6aniB=16 Oanis,;

— po3paxyHKkoBo-rpadiuna podoTta (5 6aiB)

2. Kpurepii HapaxyBaHHS 0aliB.

2.1. Excripec-KOHTPOJIb Ha JIeKIii — 1 Gai 3a nmpaBUIbHY BiJIMOBI/Ib,

2.2. Po60Ta Ha MPaKTHYHHUX 3aHATTAX — OLIHIOETHCS B 2 Oaiu:

— 2 0any — MoBHA BIAIOBIIb,
— 1 0a —1oCcTaTHRO IMOBHA BIAIOBIIb,
— (0 GamiB — BIAMOBIB BiACYTHS a00 HE BipHA.
2.3. 3axuct nadboparopHux pooiT (9 3aHsTH 1Mo 2 Oajm):
— 2 0anu — MoBHA BIAIOBIIb,
— 1 0a1 —1ocTaTHRO IMOBHA B1AIOBIb,
— 0 GaniB — BIAMOBIAb BiACYTHS 200 HE BipHA.

2.4. 3aranpHa MoOAyJbHa KOHTpOJIbHa poOoTta mnonunseTscss Ha AB1 MKP — koxHa
OIIIHIOETHCSI MAKCUMAJTBLHO 110 8 GaiB (2x8 Gai = 16 Gann):

— «BIJIMIHHOY» — BIJIIIOB1Ib ITOBHA — /...8 0aiB;

— «J100pe» — BIATMOBIIb 3 HE3HAYHUMH HEIOJIKaMu — 5...6 6aiB;

— «33JI0BUTLHOY» — BIIITOBIJIH YACTKOBA, 3a0B1JIbHA — 3...4 OaniB;

— «HE3aI0BUILHO» — BIAIIOBIAL He3agoBUIbHA — 0...2 OaiB.

2.5. 3axucT po3paxyHKOBO-rpadidHoi podoTH — 5 GaiB.

3. Kanenmapna atectarmisi cryfeHTiB (Ha 8 Ta 14 THXKHSAX CEMECTPIB) MPOBOJIUTHCS 32
3HAYEHHSM TOTOYHOTO PEUTUHTY CTYJEHTA Ha Yac aTecTarlii. SKio 3HauyeHHs I[bOTO PEUTUHTY HE
mente 50 % Big MakCMMallbHO MOKJIMBOTO Ha 4ac aTecTallii («iJeaJlbHUW CTYACHT»), CTYIACHT
BBA)KAETHCSl aT€CTOBAaHMM. B 1HIIOMY BHIagKy B aTecTallliiHIN BiJIOMOCTI BUCTAaBJISETHCS «HE
aTecTOBaHO». TakKOoXX HE aTeCcTyeThCsS CTYAGHT Yy pa3i HEBHUKOHAHHS CEMECTPOBOTO
1HMBIyaTbHOTO 3aBJIaHHS, TEPMIH TOJIAaHHS SIKOTO OYB JI0 THXKHSI IPOBEJICHHS aTecTallii, abo He
BUKOHAB BCi, 3aIJIaHOBaHI Ha IIe# yac, 1abopaTopHi poOoTH (KOMIT IOTEPHI MPAKTHKYMH).

YMOBOIO MepIoi arecTalii € oTpuMaHHs He MeHII Hik 13 OaniB. YMoBoIO apyroi arecraiii
€ OTpUMAaHHs HE MEHII HiX 24 Ganu.

4. HeoOxigHOIO yMOBOI0 JOIMYCKYy J0 €K3aMEeHY € 37a4a TEOPETUYHOIO MaTepiany
MPONYIIEHUX JICKI[iH, BiIPOOICHHS IPAKTUYHHUX Ta JA0OPATOPHUX 3aHATH T4 CTAPTOBHMA PEUTHHT
He MeHIe 25 6aniB.

5. Ha ex3ameHi CTyJAEHTH BHKOHYIOTh MHUCBMOBY KOHTpPOJIbHY pobOoTy. Koxuuii Oiner
MICTUTh TPU TEOPETUYHHMX MUTAHHS 1 OJHE MpakTUyHe 3aBraaHHsA. KokHe muTaHHS (3aBIaHHS)
MaKCHUMaJIbHO OLIHIOEThCS Y 10 6aniB 3a TAKUMU KPUTEPISIMU:

— «BIOMIHHO», TIOBHa BiAmoBinb, He wMeHme 90% mnoTpiOHo1 iHdopmarii (ToBHE,
0e3noMIITKOBE PO3B’si3yBaHHs 3aBaanHs ) — 9-10 Gautis;



— «100pe», TOCTaTHHLO TOBHA BINMOBiAb, HE MeHIIE 75% moTpiOHOI i1HpopMalii abo
HE3HAYH1 HETOYHOCTI (TTOBHE BHUPIIICHHS 3aBIaHHS 3 HE3HAYHUMHU HETOYHOCTSIMU) — /-8 0asiB;

— «3aJI0BUTBHOY», HETMOBHA BiMMOBiAL, HEe MeHIie 60% motpiOHOI iH(DOpMamii Ta neski
MOMUJIKH (3aBJAaHHS BUKOHAHE 3 IICBHUMH HEJIOIIKaMHK ) — 5-6 OaiB;

— «HE3aJI0BLILHOY, BIJATIOBIH HE BIJIMOBIIa€ YMOBAM JI0 «3aJ0BIJILHO» — MEHIIIE 5 OalliB.

6. Cyma cTapToBHX 0ajiB Ta 0ajiB 3a eK3aMEHaIlIiHY KOHTPOJIbHY pOOOTY MEPEBOIUTHCS 10
eK3aMCHAIIIHOT OIIHKH 3T1THO 3 TaOJIMIIEIO:

PeiiTuarosa oriinka 3100yBava YHiBepCUTETChKA IIKaja OLIHOK PiBHS 3100yTHX
KOMIIETEHTHOCTEMN
95...100 BigmiaaO
85...94 Jlyxe mobpe
75...84 JloGpe
65...74 3a40BIILHO
60...64 JlocTaTHBO
Menmie 60 He3anoBiipHO
He BUKOHAHHS YMOB JIONYCKY JI0 €K3aMEHY He nonymeno

9. [opaartkoBa iHpopmauia 3 gucumnnniHm (0CBITHLOro KOMNOHEHTA)

Komnnexm konmponvrux 3a60ans 0151 MOOYIbHUX KOHMPOJILHUX pOOim
MKP Nol:
. Mapkieiiiepcbka cripaBa: BU3HaYEHHS Ta OCHOBHI 3a/1aui.
. Cxian mapkuieinepcrkoi Ta rpadigyHol JOKyMeHTallii.
. 'eomeTpu3anis poJoBUIL KOPUCHUX KOTMAJIUH, TPHUYO-TEOMETPUYHI IPAPIKH.
. EmemenTH 3ansraHHs m1acTOBUX POAOBUII, iX BU3HAUCHHS.

. BU3HaueHHsI KOOPAMHAT TOYOK 3YCTPidi CBEPJIOBUH 3 MJIACTOM.

7. CtpyktypHi rpadiku. [IpuHun noOy10BU MIaHIB 130TIIC MiI0IIBU, 130MIOTYKHOCTEH Ta
130TTIMOMH 3aJIsIraHHs IJ1acTa.

8. 'eomeTpu3ariist AKICHUX BIACTUBOCTEH POAOBHUII] KOPUCHUX KOTIAIHH.

9. KopoTki BiZOMOCTI Mpo 3anacu KOPUCHUX KOMAJIMH.

10. OkoHTYpIOBaHHS MOKJIALY.

11. BuznaueHHs mioil nokiagy.

12. BuszHaueHHs cepeIHbO1 MOTY>KHOCTI MOKJIATy.

13. BuznauenHst 06’ €MHOT MacH KOPUCHUX KOTIAJIUH.

14. Crioco6u migpaxyHKy 3araciB KOpUCHUX KOMAJIMH.

15. Mapkeiaepcrki 3aMipa 00’ €MiB TipHUYHX POOIT.

16. BpaxyBanHst 00’€MiB pO3KPUBHUX POOIT 1 00K BUTOOYTKY KOPHUCHUX KOTAJIHH.

17. BpaxyBaHHs BTpaT KopucHUX komanuH. Knacudikaiis 1 001k pyXy 3amacis.

18. MeToau CTBOpPEHHS OTMIOPHOT MEpEXi MyHKTIB HA TIPHUYOMY ITiITPUEMCTBI.

19. Criocobu cTBOpeHHs 3MOMOYHOT MEPEXkK1 MyHKTIB.

MKP Ne2:
20. CnocoOu MapKIIeaepchbkux 3OMOK Ha Kap €pax.
21. O6’exTH 31OMKH OIPOOUITH Ha Kap €pi.
22. Mapkieiiepcbki poO0TH MPH JPasKHUX 1 TiIPpaBIiYHUX PO3POOKax Ta MPH PEeKyIbTUBALIT
3eMeb.



23. ITig3eMH1 T€OQOJIITHI 3HOMKH.

24. OpieHTyBaibHI 3’ €JHYBaJIbHI 3HOMKH: TEOMETPUYHI CITIOCOOH OPi€EHTYBAHHSI.

25. OpieHTyBaJbHI 3’ €IHYBaJIbHI 3HOMKH: OpIEHTYBAaHHS 3a JJOTIOMOTOIO TpoKOMIIaca.

26. BepTukanabHa 3i0MKa TipHUYUX BUPOOOK.

277. 3il0OMKa Hapi3HHUX 1 OYUCHUX I1JI3EMHUX BUPOOOK.

28. 3amaHHsA HAOPSAMKY IS TIPHUYUX BHPOOOK Yy BEPTUKAIBHIA 1 TOPU30HTAIBHIN
TUTOIIMHAX.

29. 3agaHHs HAMPSAMKY JJIs TIPHUYHX BHPOOOK, K1 MPOBOATHCS 3YCTPIYHUMH BUOOSMHU.

30. TIlepeneceHHS TEOMETPUYHUX €JIEMEHTIB MPOEKTy OYyIIBHUIITBA B HATYypYy:
TOPU30HTAIBHOTO KYyTa, BIACTaHEH Ta TOYOK I10 33JaHUX KOOPIUHATAX.

31. [lepeHeceHHs: TeOMETPUYHUX €JIEMEHTIB MPOEKTY OYIBHUIITBA B HATYPY: 3aKPIIJICHHS
TOYKHU Ha BIIMITII, IEPEHECEHHS JIiHIN 3a 3aJJaHUM YXUJIOM.

32. IlepeHeceHHs] TEOMETPUYHUX €JIEMEHTIB MMPOEKTY OyAIBHUITBA B HATYpy: po30MBKa Ta
3aKpiIJIEHHs I[EHTpa 1 OCe BEPTUKAIBLHOTO CTBOJA; CTBOPEHHS pPO3OMBOYHOI Mepexi Ha
MOBEPXHI IIaXTH, Ppo30UBKa OY/IIBEIIb 1 CIIOPY/I.

33. Mapkieliepcbki poOOTH MpH MPOXOIIll TIPHUIUX BUPOOOK.

34. 3aranpHi BioMoOCTi Hpo 3cyB ripcekux mnopin. [lapamerpu 3cyBy Ta nedopmariii
3eMHOT MOBEPXHi. ¥YMOBH 0€3MeyHO1 MiAPOOKH CIIOPY/I Ta 3aX0IU 0 X OXOPOHI.

35. Mapkieiaepcbki CIIOCTEPEKEHHsT 32 3CYBOM TipChKUX IOpiJi HA TMOBEPXHI Ta B
TIpHUYHMX BUPOOKAX MPH MIA3eMHIN PO3pOOITi.

36. 3cyBHI BUILA 1 MAPKIIEHIEPCHKI CIIOCTEPEKEHHS 32 HUMHU IIPU BIAKPUTUX PO3pOOKaX.

Po6ouy nporpamy HaB4YaJIbLHOI JUCUUILIIHHA (CHIA0YC):
Ckiaaneno 1.T.H., mpod. @posos Onekcanap Onekcanaposud, frolov@geobud.kiev.ua
YxBajsieno xkadenporo reoimxenepii (Ne 19 Bix 19 uepsusa 2024 poky)
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