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BCTYII

[Iporpama (axoBOro BCTYNMHOTO BUIPOOYBaHHA JJiA MPUIOMY HA HaBYaHHS
3a CTYNEHEM «MAaricTp» 3a OCBITHBO-TIPOQeECiiiHO0 porpamoro «Mapkieiaepch-
Ka ClpaBa» CKJIaJeHa Ha OCHOBI MPOTpaMH MiATOTOBKH OakanaBpiB 31 CIIELIaTbHO-
cti 184 I'ipuunrso. [Iporpama BkiIIOYae BaXJIMBI TUCHUIUIIHHU, SIKI € HEOOX1IHOIO
0a30BOI0 OCHOBOIO TPH IMIATOTOBII 3700yBaviB 3a JIPYTMM MariCTepChbKUM OCBIT-
HIM piBHeM «Mapkiielaepcbka CrpaBa»: pO3IUTH 3 MApKuieidepcuLKkoi cnpasu
(OCHOBHM MapKIIehaepii, MapKIehHepchke 3a0€3MeUeHHS MiI3eMHUX T1IPHUYHUX PO-
01T; MapkIehHepcbke 3a0€3MeUeHHS BIAKPUTHUX MIA3EMHUX POOIT); 3 Mamemamu-
YHOI 00pOOKU pe3yibmamie mapKuieloepcLKux eumipie ma ix ananizy (BUMIipu
Ta MOMWIKK y MapKIIEeHIePChKiM MpaKTHIll, 3pIBHIOBAHHS MEPEX, aHaJl3 BUMIPIB
Ta 00YHCIICHB); 3 2eomempii Hadp (IPOCTOPOBE 300paKEHHS POJIOBUIL KOPUCHUX
KOIAJIMH, BU3HAYEHHS iX EJIEMEHTIB 3aJIsiTaHHs, TEKTOHIUHI IMOJS HANpyTrH Ta ix
MIPOSIBH).

Takum 9YrHOM, 3alpOMOHOBaHA MporpaMa (axoBOTO BCTYITHOTO BHUIPOOY-
BaHHS Uil TNPUAOMY Ha HaBUYaHHA 3a JPYTMM MariCTepCbKUM  OCBITHBO-
KBaM(piKaITHUMU PiBHEM MIATOTOBKM 31 cnemiaigbHocTi 184 ipuunrso 3a OIIIT
«Mapkiueiepcbka crpaBay A03BOJISIE OLIIHUTH PIBEHb 3HAHb BCTYNMHHKA 3 0a30-
BUX JUCIUIUTIH Ta BU3HAYUTU TIIMOUHY MOTO MOHSATH 3 OaUYE€HHS MOJAJIbIIOrO Ha-

psIMY PO3BUTKY HAYKH 1 MPAKTHUKU MapKIIEHAEPCHKOT CIIPABH.



1. HEPEJIK JUCIAIIJIIH, IO BUHOCATBHCS HA ®AXOBE
BCTYIIHE BUITPOBOBYBAHHA

Ha ¢daxoBe BunpoOoByBaHHS BUHOCSITHCS HACTYITHI TACIIUATIIIHU:

1. OcHoBHU MapKIIenaepii;

2. Mapxkueliaepebke 3a0e3neueHHs miA3eMHUX TIPHUYNX POOiT;

3. Mapxkieiigepcbke 3a0e3meueHHs BIIKPUTHX IT1JI3€MHUX POOIT;

4, MaremaTtudHa oOpoOKa pe3yabTaTiB MapKIIEeHIePChKUX BUMIPIB Ta iX
a”Ha3;

5. T'eometpis Haap.

2. TIOPAJOK ITPOBEJIEHHSA ®AXOBOI'O BCTYIIHOI'O
BUITPOBOBYBAHHA

daxoBe BUIMPOOYBAaHHSA MPOBOJUTHCSA Y MHUCHMOBIN (opMmi y 3aTBEpIKEHI
TepMinu. Ko)keH 3 BCTYITHUKIB OTpUMYy€e OUIET 3 TECTOBUMHU 3aBaaHHaMH. [1i dac
ckiagaHHs (axoBOro BUIPOOYBaHHS 3a00POHSIETHCS KOPUCTYBATUCA MOOUIBHUMU
TenedoHaMU, IHIIUMHU JIOMOMDKHUMHU 3aco0aMu Ta OyJlb-SIKUMHU JIITepaTypHUMU
THKEepEeTaMH.

dopma mpoBeneHHs (axoBOro BUMPOOYBAaHHS CIPSMOBaHA HAa CTBOPCHHSI
CIPUSTIUBUX YMOB JJIs 00’ €KTUBHOTO OLIIHIOBAHHS 3HAHb BCTYITHUKIB.

[Topsimok mpoBeneHHsT (paxoBOro BHMPOOYBaHHS perjaMeHTyeThbes [IpaBu-

Jamu nipuiioMy 10 KpuBOpi3bKOTO HAIlIOHAIBHOTO YHIBEPCUTETY.



3. IEPEJIIK TEM TA IUTAHD 3 JUCLUILIIH, IO BUHOCATHCSI
HA ®AXOBE BCTYIIHE BUITPOBOBYBAHHS
3.1. OCHOBHU MAPKIIEHJIEPII

['eorpacdiuna cucrema koopauHar. [1nocka ymoBHa cucTteMa KOOpAMHAT. 30-
HaJlbHA CHCTEMa IUIOCKMX MPSMOKYTHUX KoopauHat [aycca-Kprorepa. Cucrema
TUIOCKUX MOJIIPHUX KOOPJIMHAT.

AzumyTtu. CXunieHHS MarHiTHOI CTpulkd. [lupekuiiiai kytu. 30IrKeHHs Me-
puniadiB. Pym6u. 38’5130k Mixk pyMOOM Ta TUPEKLIHHAM KyTOM. 3B 30K MIXK JUpe-
KUIHHUMH KyTaMH JIBOX CYMDKHHX JTiHIA. PO3B’s13aHHs IpsIMOi Ta 00EpHEHOT Teoie-
3UYHUX 3a]1a4.

Bumu macmta6iB. [loHarTs mpo muman Ta kapty. TounicTs MacmTady. Croco-
ou Bu3HaueHHs ol CyTHICTh 300paxeHHs pebe]y 3eMHOT TOBEPXHI TOPU30HTA-
asvu. [ToOymoBa npodinto miciieBocTi. BuzHaueHHS HOMEHKIIATypu apKyllla KapTH.
BusnaueHHs reorpadiyHuX KOOpJAMHAT KYTiB JIUCTa KapTh. Bu3HaueHHsT MaciiTady
TOnorpagiuHoi KapTH 3a HOMEHKJIATYPOIO JIUCTA.

3arayipH1 BiIOMOCTI TIPO 3HWOMKH MiciieBOCTi. [IpuHImoBa cxema nodyaoBu ta
TOYHICTh JIEP>KaBHOI TJIAHOBOI Ta BUCOTHOI OCHOBHU. ['€o/1e3nuH1 Mepexi 3rylieHHs 1
3HIMaJIbHI MEpEXi. 3aKpirieHHs MyHKTIB Teoe3nyHuX Mmepex. [Ipsma reopesndna
3aciuka /dopmynu FOnra, popmynu I'ayca/. Ob6epHeHa reojie3ndHa 3aciuka.

[TpyHLMIT BUMIPIOBaHHS TOPU30OHTAIBHUX Ta BEPTUKAIbHUX KyTiB. Kiacudi-
Kalllsg Te00JIITIB. BUMIpIOBaHHS TOPU30HTAIIBHUX Ta BEPTUKAIBHUX KYTiB. [loXxuOku
BHUMIPIOBAHHS KYTIB.

BumiproBanHa noBxuH JiHIA. [lpunaau uis BUMIPIOBaHHS JOBXKWH JIIHIM.
BBeneHHs mornpaBok 3a Haxui1 JiHIi. BU3HaueHHsI HeNMpUCTYMHUX BijicTaHed. CBITIIO-
Ta pagioBiagaiemipu. BusHaueHHs BijcTaHeld HUTKOBHM BiamaiemipoM. Jlkeperna
NMOoXMOOK TP BUMIPIOBaHHI JIiHIN. JIa3epHi pyneTKy.

CyTHicTh Ta criocoOu HiBeNtoBaHHA. BrumB kpuBu3Hu 3emini Ta pedpakiiii Ha
pe3yapTaTH TeOMETPUYHOTO HiBemoBaHHs. Hienipu Ta ix kimacudikaris. Hisemipi
peiiku. TexHiuHe HiBeMoOBaHHs. Po3mMidyBaHHS KpyroBUX KpuBHX. BUHECEHHS mike-
TiB Ha KpuBYy. OOpoOKa KypHaiiB HiBedoBaHHS TpacH. [100ya0Ba MO3A0BXKHBOTO 1
norepedyHoro npodiniB Tpacu. HiBemoBaHHs moBepxHI Mo kBajaparax. OCHOBHI
JpKepena MoXUOOK TeOMETPUYHOTO HiBETFOBAHHS.

Krnacudikamis noxuOok BHMIpIOBaHb. BlacTUBOCTI BUIAJAKOBUX MOXHOOK.
HepiBHoTouHi BuMmiptoBaHHs. [Ipocrta 1 3aranbHa apudmernyni cepenunu. Po3B's-
3aHHS 3a/1a4 3 Teopii MOMIIOK. BU3HaUeHHs cepeHIX KBaJIpaTUYHUX MOXUOOK (yH-
KL BUMIPSIHUX BenuuH. OO0poOKa psiAy piBHOTOUHUX BUMIPIB.

CyTHICTb T€OIOMITHOTO 3HIMAHHS, CKJIaJl Ta MOPSA0K podoTu. [IpoknaganHs
TEOJIOJIITHUX XO1B Ha MICIIEBOCTI. 3HOMKa CHUTYaIlii MiciieBOCTi. [IpuB’s3ka Teo0-
JITHUX XOJIIB JI0 IMyHKTIB Te€0Ie3U4HOT Mepexi. KamepanbHi poOOTH TPy TE€O10IT-
HOMY 3HIMaHHi. [IoOynoBa many TeoA0IITHOT 3HOMKH.

CyTtHicTh TaxeoMeTpuaHOTO 3HIMaHHS. EnextponHi Taxeomerpu. TpuroHo-
MeTpuyHe HiBemoBaHHs. [Ipunaay, 1o 3acTOCOBYIOTHCS TPU TaXEOMETPUIHOMY
sHimMaHH1. [1oap0B1 po6OTH MpU TaxeoMeTpUIHOMY 3HIMaHHI. CKJIaIaHHs TUTaHy Ta-
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XeoMeTpuuHOro 3HiMaHHA. OxoMipHe 3HIMaHHA. CyTHICTh OKOMIPHOTO 3HIMaHHS Ta
METOJIMKa HOr0 BUKOHAHHS.

3.2. MAPKIIEAJEPCHKE 3ABE3IEYEHHS NIJI3EMHUX
I'TPHUYUX POBIT

[IpeameT, 3MICT Ta 3aBAaHHS MapKIIEWIEPChKOI CHpPaBU K HAYKOBOI IHC-
IUTUTIHY, 3B°SI30K 3 IHIIMMH JAWCIHUIUTIHAMH. 3arajibHi BIJOMOCTI MPO PO3BUTOK
MapKIIeHIepChKOT CIIpaBy B JepxkKaBi. Poilb BITYM3HSIHUX BUYCHUX y PO3BUTKY TEO-
pii 1 MpaKTUKKU MapKIIeHepCchkoi crpaBu. Mapkiieiiepcbki poOOTH Mpu MiaA3eM-
Hill po3po0IIi.

3aranbHi B1IOMOCTI PO MapKIICHIEPChKi 3HOMKH.

Cucrema KOOpAWHAT, SIKA 3aCTOCOBYETHCS Y MapKIIeHaepchKi crpasi. Ormo-
PHI MapKIIenH1epchki Mepeki Ha 3eMHIM MOBEPXHI, iX BUJM 1 METOJIU CTBOPCHHS.
Bunu nigzeMHUX MapKIIeH1epChKuX 3MOMOK, TPUHITUITN 1X BUKOHAHHS.

[Tix3eMH1 Teo0JITHI 3HOMKH. 3araibHi BIIOMOCTI MPO MiA3eMHI TEOIOTITHI
3iioMkH. OCHOBHI BU/IM MIJI3EMHUX TEOOMITHUX XOA1B. [1i13eMH1 omopHi 1 3iioMo-
YH1 MEPEXKi, TEOJOTITHI Ta KyTOMIPHI XOJIH, X MPU3HAYCHHS. 3aKpIIJICHHS MyHK-
TIB MapKIenaepchbkux Mepex. [1ocTiiiHl 1 THUMYacoBl 3HaKH, iX KOHCTpyKiis. Ky-
TOBI BUMIPIOBaHHS B MiJ3eMHUX 3ilomkax. [Ipunanu, siki 3aCTOCOBYIOTHCS 1JIS BU-
MIpIOBaHHS KyTiB. ['IpHHYl TE€OHOJITH, OCOOIUBOCTI iX KOHCTpykuii. IlepeBipku
TeonoTiB. [leHTpyBaHHS TEOAOJITIB 1 CUTHAJIB: 3 JIOMMOMOTOI0 BHUCKIB, ONTHUYHE,
aBromMaTu4He. TOYHICTh HeHTpyBaHHSA. CiocoOM BUMIPIOBAaHHS KYTIB y TIPHUYUX
BUpPOOKaX: MOBTOPEHHs, MPUHOMIB, KpyroBux mpuilomiB. [lopiBHSHHS crioco0iB
BUMIPIOBAHHS TOPU30HTAJIbHUX KyTiB. BuMiproBanHs KyTiB Haxuiry. OcoOIMBOCTI
BUMIPIOBaHHS KYTiB T€OJ0JIITAMU 3 €KCIIEHTPEHHOI TPYOOIoO.

JIiHifiHI BUMIpIOBaHHS MPU TEOMONITHIN 3¥omii y maxrti. [lpumanu 1 iH-
CTPYMEHTH ISl JIIHIHHUX BUMiproBaHb. KommnapaTopu Ta cmocobu KoMmapyBaHHS
MipHUX TipuiaaiB. [lopsmok BUMIprOBaHHS JTOBXKUH JIiHIA B maxTi. [ligroroBka mo
JIHIMHUX BUMIPIOBaHb. BUMipioBaHHS JTIOBXKHH JIIHIM Oe3MocepeHIMA METOaMHU:
pyJieTkH, MipHi IpoTu. MaTemaTuyHa 0OpoOKa pe3yabTaTiB BUMIPIOBAHb JOBXKHH.
BBeaenns nonpaBok. JlokymeHTaIlist TIHIHHUX BUMIPIOBAHb.

Kamepanbna 06poOka pe3ysbTaTiB T€OAOTITHOT 3MOMKH. 3pIBHIOBAJIbHI 00-
YHCIIEHHS. 3aCTOCYBaHHS KOMIT IOTEPHUX TEXHOJOTIN A1 OOYMCICHHS KOOPAUHAT.
Bumoru 10 TOYHOCTI KyTOBHUX 1 JIIHIHHUX BUMIPIOBaHb B OMOPHUX 1 3MOMOYHMX
Mepexax. J[omycku TOYHOCTI MpU KaMepasibHUIl 00poOlLl TEOJOTITHUX 3UOMOK Y
maxTi. TexHika 0e3MeKu Npyu BUKOHAHHI MA3EMHUX TEOIOTITHUX 3HOMOK.

OpieHTUPHO-3’€IHYBaIbHI 3HOMKH. [ OpH3OHTaNBHI 3’€qHYBaIbHI 3MOMKHU.
3aranpHl BIJOMOCTI MpO 3 €qHYBalbHI 3HOMKH. Buau ropuzoHTanIbHUX
3’€I[HyBaJILHI/IX 3MOMOK: Te€OMETpHUYHi, (i3udHi. BUMOTrH 10 TOYHOCTI IMiAXITHUX
HyHKTlB Ha TOBEPXH1 1 0 BU3HAYCHHSI KOOPJUHAT 1 JUPEKIIHHUX KYTIB BUX1THUX
NyHKTIB 1 CTOpiH B miaxTi. Opi€HTyBaHHS Yepe3 IITOJbHI 1 TMOXHJII CTBOJIH.
3’eqHyBabHI 3HOMKHU Yepe3 OJUH BEPTUKAJIBHUMN IIaXTHUN CTBOJI. 3aBIaHHS IMPO-
eKTyBaHHS 1 mpuMUKaHHs. [IpoekTyBaHHS 3 momomororo BUCKIB. OOmamHaHHA 1
MOPSIIOK BUKOHAHHS po0iT. OCOOIMBOCTI MPOEKTYBAaHHS BUCKAMH, IO KOJWBa-
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I0THCS, CIIOCTEPEXKEHHS KOJMUBaHb. [IpuMukanHs cnocoOoM 3’ € IHYBaIbHUX TPHUKY-
THUKIB. KyTOBI Ta JiHIiHI BUMipoBaHHsa. CxeMu TPUKYTHUKIB. BuMoru 10 To4Ho-
CTi BUMIpIoBaHb. KOHTpoJIb BUMIpIOBaHHs Ta obunciieHHs. KamepanbHa oOpoOka
IIPU OpPIEHTYBAHHI CIIOCOOOM 3’€IHYBAJIBHOTO TPUKYTHHUKA. [IOHATTS mpo nmpumu-
KaHHS 10 BUCKIB CTBOJIA CIOCO0aMM 3’ €IHYBaJIbHUX YOTUPUKYTHUKIB. OpraHizailis
poOIT TNpU OpIEHTYBaHHI Yepe3 OJWH BEPTHUKAIBHHN CTBOJ. [ OpH30HTAJIBHI
3’€¢HYBaJIbHI 3WOMKH 4Yepe3 JiBa BEepPTUKaIbHUX CTBOMa. Cxema Opl€HTYBaHHS.
3’eaHyBaIbHI MOJITOHM MK BUCKaMU Ha TOBEPXHI 1 B IIAXTi, KyTOBl Ta JiHIIHI
BUMIPIOBaHHSA, iX TO4HICTh. KamepanbHa 00pobOka. Opranizauis poOit. Ilonsrrs
po KOMOIHOBaH1 Ta CTYMIHYACTI CIOCOOH OPiEHTYBaHHSI.

["ipockomiuHe OpieHTyBaHHS 1 HOTO CyTHICTh. MapKieiiepcrKi TipoKomma-
cH, X Tunu. MasTHUKOBUH TipoKOMIAac 1 Horo Teopisi. BUKOHaAHHS T1pOCKOMIYHOTO
opienTyBaHHs. CriocTepeXeHHs KOJIMBaHb YyTIUBOTO eneMeHTy. KamepanbHa 00-
poOKa pe3ysbTaTiB T1IPOCKOMIYHOTO OpIEHTYBaHHS. TexHika O€3IMeKd MPU BUKO-
HaHH1 TOPU30HTAIBHUX 3’ €IHYBAJIbHUX 3HOMOK.

Beprtukanbhi 3MOMKM B TipHUYUX BUpoOKax. BepTukanbHi 3’€IHYBabHI
3WOMKH, IX L1Jb, BAMOTH TOYHOCTI. [lepenaya BUCOTHOI BIIMITKHM 4Yepe3 BepTUKa-
JbHUM IIaXTHUM CTBOJ 3a JOMOMOTrOK JOBroi cTpiuku. [1oboB1I BUMiprOBaHHS,
KaMmepainbHa 00pooOka. [lepenava BinMiTku riuOuHomMipom JIA-2 Ta 3a 10MIOMOTOIO
npoty. KamepanbHa o0poOka, BBeIeHHSI MOINpPaBOK. TexHika Oe3NeKH MpH BHUKO-
HAHHI BUCOTHUX 3’ €IHYBaJbHUX 3HOMOK.

HiBentoBaHHA B ripHUYMX BUPOOKax. BUCOTHI Mepexi 1 BAMOTU 10 iX TOY-
HocTl. KoHCTpyKIil penepiB Ta iX 3aKpilVIeHHs B TIPHUYKUX BUpOOKax. ['eomeTpuy-
He HiBemtoBaHHs. Hiemipu 1 HiBenipHi peliku. [1onb0Bi1 1 KamepaibHl pOOOTH MPU
reoMeTpuyHoMy HiBemtoBaHHI. [loOynoBa mpoduto. TpuroHoMerpuuHe HiBEIIO-
BaHHs. [Tops/10k BUKOHAHHS KyTOBUX 1 JIIHIMHMX BUMIproBaHb. Kamepaibna o0po-
Oka.

3iloMKa HapI3HUX Ta OYMCHUX BUPOOOK. 3aBllaHHS MapKIleiaepa npu 3iom-
KaX OYUCHUX 1 Hapi3HuX BUpPOOOK. [Ipumanu 1 obnagHaHHs, sIKI 3aCTOCOBYIOTHCS
JUTSL 3MOMOK: KYTOMIPH, TIJIBICHI IHCTpYMEHTH. MapKieiaepcbki 3MHOMKA TP PO-
3po01i pynHUX OJIOKIB. 3aBJaHHS MapKIIEHACPCHhKOi CIy>KOU TIpH BiAMpaIfoBaHH1
pyIHUX OJIOKIB. 3aBIaHHS HAMPAMY OJIOKOBHM BUPOOKAaM 1 KOHTPOJIb X MPOXOIKH.
OpieHTyBaHHS MiAMOBEPXOBUX BUPOOOK: Y€pe3 OJIMH 1 Yepe3 JBa BEPTUKAIBHHUX
MIJHATTEBUX, Yepe3 MOXWINK MiAHATTEBUM. [lepenaya BUCOT HA MiAMOBEPXHU 3 J0-
MIOMOTOI0 PYJIETKH, METOIOM TPUTOHOMETPUYHOTO HIBEITIOBAHHS.

Mapkieitaepcbke 3abe3neueHHs: 0ypo-BuOyxoBux po0Oit. OcoOaMBOCTI 3a-
BJIaHHSA HampsiMy BUOYXOBHUM CBEpAJIOBMHAM. BuMiproBaHHS ruOMHM 1 3HOMKa
CBEP/IJIOBUHH.

3iloMKa MiJ3eMHUX MOPOKHUH Ta Kamep. Knacudikariis mTopoxXxHUH 1O Me-
TOJaM 3MOMKH: TaXEOMETPUUYHUH, (DOTOTrpaMMETPUYHHM Ta JOKaIiiHuiA. ONTHYHI,
Ja3epHi Ta 3BYKOJIOKaIiiH1 mpuiiaau. TexHika 6e3neku mpy 3MOMIIl MA3eMHUX Y-
CTOT.

Mapxkieiaepcbki poOOTH TIPH MPOBEACHHI TIPHUYUX BUPOOOK. 3aBIaHHS
MapKIenepa mpyu npoBeAeHH1 ripaudnx BUupoook. [IpoekTHa moxkymenTaris. Bu-
X17H1 JaHH1 1715 TIEPEHEeCEeHHS TIPHUYUX BUPOOOK B HATYpy. MeToau iX BU3HAUCH-
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HS. 3aBIaHHS HANpsIMy OC1 BUPOOOK B TOPU3OHTANbHIM Ta BEPTHUKAIbHIN MIIOIIH-
Hax. KoHTposb 3a MpaBWIBHICTIO MPOXOJKH BUPOOOK. 3arajibHl BIJIOMOCTI IIPO
MPOBEJICHHS] BUPOOOK 3YCTPIYHUMH BHOOSIMHU. Mapkineiaiepcbki poOoTH MpH Ipo-
BEJICHHI TOPU30HTAIBHHUX Ta MOXWINX BUPOOOK B MEXKaxX OJIHI€I MMaXTH Ta 3 PI3HUX
maxt. 3a0e3nedeHHs 301MKku BepTUKaIbHUX BUPOoOOK. KoHTposb mpoxoaku. 3axo-
1 O€3MeKH TPHU MPOBEJCHHI BUPOOOK 3yCTpIYHUMHU BHOOsSMH. Mapkiieiaepchbki
3aMipyd TIpHUYUX POOIT HA PYAHUX IIaXTax. 3aMipu MiJTOTOBYUX, HApIi3HUX Ta
OYHCHHUX TIpHMYUX BHUPOOOK. Mapkiieiinepcbka JOKyMeHTallis 3amipiB. Mapk-
HICHIepPChKi 3aMipH 3aJUIIKIB KOMAJINH Ha CKJIaJaX, METO/IU 3aMipiB: PYICTOUHHH,
TaxeoMeTpuyHa 3ioMKa, npodinbHi diHii. [ligpaxyHok 00’eMy 3alMIIKIB Ha pya-
HUX CKJIaJax.

3aranbHi BIIOMOCTI MPO MapKIIEHAEPChKY TipHUYY TpadidHy JOKYMEHTa-
mito. ['ipanua rpadiuna moxyMmeHTalis, il mpuU3HAUEHHS 1 posib B 3a0e3meueHH]
Oe3neuHoi Ta eeKTUBHOI po3poOKH pojoBUIll. BuxigHa Ta moxigHa JOKyMEHTa-
mig. Kpeciennst 3eMHOi OBEpXHi Ta TipHUUUX pooit. [lnanu, po3pisu, BepTUKAIb-
HI TIpoeKIli, mpodiii. YMOBHI MapKIIeHepchki 3HAKU. 3arajibHi BIIOMOCTI TIPO
PO3MHOXKYBaHHS rpadiyHOi JOKyMeHTarllii. 3ajadi, ki BUPIIIYIOTh 10 MapKIIeH-
JNEPCHKUM KPECTICHHSIM.

3.3. MAPKIIEAJEPCHKE 3ABE3NEUYEHHS BIJIKPUTHUX
I'TPHUYHUX POBIT

3HaueHHs 1 3aBJAaHHS MapKUIIEHAEPChKOi CIyKOM i 3a0e3MeYeHHs TipHU-
yux poOIT B Kap’epax 1 KonaiabHAX. Buau 1 opranizamis MapKmenaepcbkux pooir.
TexHika O€3MeKu NpU MAPKIIEUIEPChKUX 3HOMKAX.

OmnopHi 1 3OMOYHI MapKIIeHAepChKi Mepexki B kap’ epax. OnopHi TIaHOBI 1
BHUCOTHI MapKIIEHAEpChKi MEpexi Ha Kap’epax, po3pizax Ta KomajabHsax. CriocoOu
PO3BUTKY OIIOPHUX MEPEX.

31OMOYHI MEpexi 1 COCOOU X PO3BUTKY: €KCILTyaTalliiHl Mepexi, TEO10i-
THI XOJ1, aHAJIITHYHI CITKH, T€0JAC3UYHI 3aCIUKH Ta 1H. BucoTHa 31ioMOYHa OCHOBA.
[Tpu3HaueHHs, BUAM 1 CIOCOOM 3HOMKU TOJAPOOUIIh: TAXECOMETPUYHUHN, MEH3YJb-
HUMW, OpJMHATHO-TIIHIAHUMN, CTepeocKomuHuid. HiBemoBaHHs.

Mapkieigepcbki poOOTH MpU MPOEKTyBaHHI 1 OyAiBHUUTBI Kap’epiB. [1ia-
rOTOBKa MAapKIIEHAEpChKOi JOKYMEHTalll i MNpPOEKTYBaHHS 1 OyJIBHULITBA
kap’epiB. OdopMIIEHHS 3eMENIBHOTO 1 TIPHUYOTO BIJIBO/IIB. BUKOHAHHS po3MiuyBa-
JBHUX POOIT 3 MEPEHECEHHSIM T'€OMETPUYHUX €JIEMEHTIB POEKTY B HaTypy. KoHT-
poJib BUKOHAHHS. Mapkiieiiiepcbka JOKYMEHTAallis 1 3BITHICTh MPU MPOEKTYBaHHI 1
OyZIBHUIITBI Kap’€piB.

Mapxieiiaepcbke 3a0e3neueHns 0ypo-BuOyxoBux pooit. CkiagaHHs mpoe-
KTy BUOYXY. [lepenecenHs B HaTypy BUOYXOBHX CBEPAJIOBHH. 3H1OMKa CBEp/UIOBUH
1 BUMIpIOBaHHS iX rmOWH. 3WOMKa MiipBaHOI TIPHUYOi Macw 1 BU3HAYEHHS il
00’emy.

Mapxkieiaepcbki poOOTH TIpH eKckaBallii ripHudoi Macu. OCHOBHI TOJIO-
xeHHs. KOHTpoJb 32 BEICHHSIM TIpHUYUX POOIT, PO3KPUTTIM TOPHU3OHTIB, J0]IEP-
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XKAHHSIM 3a00DKHUX OepM, MPOEKTHUX IMOXUJIIB, TPAHCHOPTHUX HUIAXIB. Mapk-
nmenaepcbke  3a0e3nedeHHss poOIT KPOKYHYHX E€KCKaBaTOpiB, TPAHCIOPTHO-
B1JIBAJIbHUX MOCTIB MPU iX MOHTaXy Ta €KCILTyaTallii.

Mapkieiaepcbkuii KOHTpOJIb 001Ky 00’ €MIB PO3KPHUTTS 1 BUAOOYTKY KO-
pucHux konanuH. OOJIK BTpaT, 3acMiueHHS 1 301IHEHHsS. ABTOMAaTH3allld MapK-
HIEHIEPCHKUX BUMIPIOBaHb 1 OOYMCIICHB MPH OOJIKY BHIOOYTKY KOPUCHHUX KOIla-
JIVH.

Mapxkieinepcbki poOOTH MpU TPaHCIOPTYBAHHI TIPHUYOT MacH. 3arajibHi
noJio’keHHs. Mapkieiepcbki poOOTH npu OyAIBHUIITBI 3°13/11B, B i3HUX TpaHIIEH,
3aJTI3HUYHUX KOJiM, aBTOMOOITPHUX HUIAX1B. Mapkielepcbke 3a0e3neueHHs Bi-
JBAJIBHOTO TOCMoaapcTBa. Mapkieiiepcbki poOOTH TpU MepeeKcKaBallii mopia B
Kap’epi 1 Ha 30BHIMIHIX BigBajax. OOk 00’eMiB pya 1 OPiJ, AKI CKIagalOThCs B
BigBajax. Mapkiielaepcbki poOOTH TPHU PEeKyJIbTUBALll 3€MelNb, 3pyHHOBAaHUX
rippuuuMu podotamu. OXOpoHa MPUPOIH.

Mapkieiaepcbki poOoTH mpu po3poOiii po3curiiB. OcoOIMBOCTI TEXHOJOT1T
PO3pOOKH PO3CUITHUX POAOBHIN. Mapkiieiaepcbke 3a0e3meueHHs Ipy Po3BiALl 1
Oy/11BETbHO-MOHTKHUX POOOTaxX JAPa)KHOI po3poOKH. 3MOMKa 1 3aMIpH JPasKHUX
noiroxiB. [TnanyBanns po6otu nparu. OOdiK BTpaT MICKY MPHU APaXKHINA PO3poOIT.
Posmimenns BinBaiiB. OcoOJMBOCTI MapKIIEHAEPCHKUX POOIT MPHU TiApaBIIYHUX
po3poOkax poscumiB. TpacyBaHHs kaHaB. Mapkiieiaepcbki poOOTH B MiATOTOB-
yuid Tepioa Ta MpH eKcIuTyaTaiii. Mapkiieiaepcbki poOOTH TpU CKpEnepHO-
OyJIbJI03E€pHOMY Ta €KCKaBATOPHOMY CIOCO0aX pO3pOOKH po3CHIliB. 3HOMKa BUPO-
OsieHoro npoctopy. BuzHaueHHa 00’eMiB po3KpUTTA 1 BUAOOYTKY. Mapkiueinep-
ChbKa JIOKyMEHTAIIisl.

[InanyBaHHs TipHUYUX poOIT. TexHIYHA HOKYMEHTallsl TIPHUYOro MigIpu-
eMcTBa. BuxinHi gaHi 1 ripHuyo-rpadgiyHa JOKyMEHTAIlsl PU IJIAHYBAaHHI BIKPHU-
TUX TIpHUYMX poOiIT. BuzHauenHs o0cary po3kpuTTsi Oypo-BHOYXOBHUX POOIT 1 BU-
T00yTKY KOPUCHHMX KomaiauH. MapKiehHaepchbkuii KOHTPOJIb BUKOHAHHS TIJIAHIB
TIPHUYUX POOIT.

3.4. MATEMATHUYHA OBPOBKA PE3YJIBTATIB
MAPKIIEAJEPCHKUX BUMIPIB TA IX AHAJII3

Bumipu y Mapkueiaepcbkii nmpaktuul. Bumankosi nomuiku. IlpunHnmn
apupMeTuyHoi cepenuHu. Mipa TOYHOCTI pe3yJbTaTiB BHUMIpIOBaHb. [lomuika
OKpYTJIEHHS. 3aKOH HaKONMWYCeHHS TOMMIOK. Ilommika ¢yHKIT Oe3mocepeHbO
BUMIpSHUX BennuuH. CepefHs KBaapaTuiHa MOMHIIKA OJHOTO BumMipy. HepiBHo-
TOYHI BUMIPH Ta iX Bara. 3piBHIOBaHHS MEPEX KopeiaaTHUM criocoOoom. [IpuHium
HaliMeHIuX KBaapaTiB. [IpuHnun apudmeTndnoi cepeauHu. 3piBHIOBAHHS YMOB-
HUX CIIOCTEPEKEHb. PilleHHS HOpMalIbHUX PIBHSAHb MO crocoly [Mayca. Meron
JIBOXTPYIOBOIO 3pIBHIOBAHHS YMOBHHMX BUMIpIB. [lomuiika QyHKIIT 3piBHSHUX Be-
JUYYH. 3HAXODKEHHS CepeIHBOI KBAAPAaTUYHOI MOMIIIKH 3pIBHSIHUX 3HAYCHb BU-
MIpSHUX BEJWYWH. 3HAXOHKCHHS CepeaHBbOI KBAaApaTHUYHOI TOMUIIKU 3PiBHSHHUX
3HAY€Hb BUMIPSIHUX BEJIMYUH. 3PIBHIOBAHHS MOCEPENIHIX CIOCTEPEXKEHb. PillleHHs
HOPMAaJIbHUX PIBHSHB 10 crioco0y [Mayca.
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TeopeTnuHi Ta METOAMYHI OCHOBH aHaJi3y TOYHOCTI MapKIIEHIEPChKUX BU-
MiproBaHb. [10X1MOKK BUMIpIOBaHHS TOPU30HTAIBLHUX KYTiB. [IoX1MOKHU BUMIiprOBaH-
HSl BEPTUKAJIBHOIO KyTa, MOTPIOHA Ta TOCTaTHS TOYHICTh BUMIPIOBAHHS BEpTHKA-
apHOTO KyTa. [loxnbka BUMIiprOBaHb JOBXKHHH JIIHIT Y IIaXTi: JHKEPEIO MOXUOOK
BUMIPIOBaHb JIOBXUH. 3aKOH HAKONMMYECHHSI MOXUOOK JIHIMHUX BUMIPIOBaHb, KOE-
GbIleHTH BUMAIKOBOIO Ta CHCTEMAaTUYHOTO BIUIMBY. MeToau BU3HA4YEeHHS Koedi-
1ieHTiB. HakonmuueHHs MOXUOOK y MiJ3eMHUX MOJITOHOMETPUUYHHUX XOJIaX, Y TOMY
YHCIIi 3 BUMIPSIHUMH AUPEKIIMHUMU KyTamu niepinoi ctoponu. Iloxubka koopau-
HAT MYHKTIB Ta TUPEKIIIHUX KYTiB BUILHOTO MOJITOHY B 3aJIEKHOCTI BiJ TOXHUOOK
BHUMIPIOBaHHS HOTO KYTiB, TOBXHH CTOPIH Ta IUPEKIIHHUX KYTIB MEPIIOT CTOPOHH.
[Toxnbka KOOpAWHAT BEPIIMH HEBUIBHUX MOJITOHOMETPUYHUX XO/iB. ['padiune Ta
aHAJITUYHE pIIIeHHS 3a7a4. HakonmuueHHs MOXMOOK y BUTATHYTIM IMOJITOHi. 3ic-
TaBJICHHSI MOJIITOHIB JOBUIbHOT opmu. [ToXnOKM MOJI0KEHHS TOUOK BIIBHOTO TO-
JiroHy 1o 3agaHomy HampsMy. CepedHs KBaJpaTHyHa TMOXMOKa TUPEKLIMHOTO
Kpyra Oyab-sikoi cropoHu. CepeliHsa KBaJpaTU4YHA MOXUOKa, KOe(IIIEHT KIHIIEBOTO
NYHKTY nojirony. CrpouieHuit cnocid po3paxyHKy MOXHOOK y X0J1aX MpaBUIIbHOI
¢opmu. HakonnueHHs: moXxubOOK Mpu reOMETPUYHOMY Ta TPUTOHOMETPUUYHOMY Hi-
BEJIIOBaHHI.

3pIBHSHHS MMiJI3EMHUX TMOJITOHOMETPUYHUX XOJiB. T€OpeTHYHI OCHOBU Ta
crioci6 3piBHIOBaHHS. CyTHICTh CYBOPOTO CHOCOOY 3piBHIOBaHHS MOJIITOHOMETPHU-
yHUX X0A1B. CripolieHe 3piBHIOBaHHS IM11I3¢MHUX OIMIOPHUX MEPEK CIIOCOOOM IOTi-
TOHIB, MTOCJIIIOBHUX MPUOJIMKEHb CIIOCOOOM BY3J11B Ta €KBIBaJEHTHOI 3aMiHH. 3pi-
BHIOBAHHSI 3 BUKOPUCTAaHHSIM KOMII FOTEPIB.

AHani3 3’eAHyBaJIbHOI 3HOMKHU. [I0X1MOKa MPOEKTYBaHHS TOYKH Ta HAIPSMY.
JliniiiHa Ta KyToBa MOXuOKa MpoeKkTyBaHHsA. J[kepeia mMOXuOOK Ta CIOCOOM iX
3MEHIIEHHS. AHaNI3 OPIEHTYBaHHS Yepe3 OJUH BEPTHKAIBHHUNA CTBOJ 3 MPUMHUKAH-
HSIM 3’ €IHYBaJIbHUM TpUKYTHUKOM. HaliBurinnima gopma TpukytHuka. KoHTposb
BUMIPIOBaHb Ta OOYUCITIOBAaHb. 3arajibHa MOXHOKa OpiEHTYBaHHS. AHaI3 OPIEHTY-
BaHHS 4Yepe3 JBa BEpTUKAIBbHUX CTBOA. [loxuOka mpuMHUKaHHS O BUCKIB Ha IMO-
BepxHi. [Toxubka npoextyBanHs. [loxuOka nepioi Ta Oyab-sSKOi CTOPOHH T1I3EM-
HOTO TOJIITOHOMETPUYHOTO XOJy B 3aJIEKHOCTI BiJl MOXHUOKH BUMIPIOBAHHS KYTiB
Ta JOBXHH CTOPiH. 3piBHIOBAHHS OPIEHTYBAaHHS uepe3 JBa Ta OiIbIlle BEPTUKAIb-
HUX CTBOJIIB. 3piBHIOBAHHS OPIEHTYBAaHHS Ye€pe3 JBa CTBOJIH 1 TIPOCKOIMIYHUM CIIO-
coOoM.

3.5.TEOMETPIA HA/IP

3aranbpHl MOJOKEHHS MPO MPOEKIlii, Ki BUKOPUCTOBYIOTHCS B TIpHUYIN 1
MapKIenaepchbKii crpasi. Bumorn go mapkienaepcbkux rpadikis. CyTh Ipoek-
i 3 YUCIOBUMHU TMO3HAauKaMmu. [Ipoekinii TOHOoK 1 MpsSMUX, TPaTyIOBaHHS MPSIMHUX.
[Tpoexiii mmommHa. MOXIMBI BUTIAJKU 300pakeHa IIoMMH. B3aeMHe mooKeHHs
IUIOIIMHHU 1 psiMOi. B3aeMHe mosioskeHHs MIoUH, MeToau CIoNy4YeHHs 1 3MIHU
wionuHU. BuzHaueHHs 1o 300pakeHHIO KYTiB 1 JIIHINA: KyTiB MK IPSIMUMHU; KyTiB
MDK TUTOIIMHAMH; KYTIB MDK MPSMOIO 1 MIOmMMUHOK. [Tpoekilii MHOrorpaHHUKIB 1
re€OMETPUYHO NMPaBUIbHUX MOBEPXOHb. MeToInKa iX 300pa)KeHHs B IPOEKIii 3 4u-
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cinoBuMu BigmiTkamu. [loBepxHs TomorpadiuHoro mopsiaky 1 ii 300paxeHHs B
MPOEKIIIT 3 YUCITOBUMHU BiMiTKamMu. BiactuBocTi Tonorpadiunoi nosepxHi. Mare-
MaTHYHI JIii 3 TOBEPXHSAMH TONOTPapIyHOTO MOPSIKY.

AkcoHoMeTpuuHi npoekilii. [TokasHukn BUKpuBIeHHs. Bunu akconomeTpu-
YHUX MPOEKIi: 130MeTpUYHa, TUMETpUYHa, TpuMeTpuyHa. [Io6y1oBa akcoHOMET-
PUYHOTO 300pa’K€HHS BUPOOOK MO MAPKIIEHIEPChKOMY IUIaHy. AKCOHOMETpUY-
HUi MacmTad. AdinHi npoekiii. Bick cropiHeHHS, HAIPsSMOK MPOEKTYBaHHSI.
MatematuuHi ocHOBU adiHHUX MepeTBopeHb 1 adinHi koopauHatu. [loOymosa
apiHHOTO 300paXECHHS TIPHUYUX BUPOOOK 1 MOKJIA/IB MO MAPKIIEHASPCHKUM ILIa-
HaM. BusHaueHHs po3MipiB JIHIMHUX €EMEHTIB 1 KyTOBUX €JIEMEHTIB 0 adiHHO-
My rpadiky. MacmraOuuit eninc. Bekropai npoekiii. Bubip HamnpsiMy 1 BeTU4uHA
BEKTOpa MPOEKTyBaHHS. 300payKeHHs TIPHUYKUX BUPOOOK 1 T€OJIOTIYHUX TiJ B BEK-
TopHUX TpoekiisX. [{opiBHIHHS aKCOHOMETPUYHHX, a(DIHHUX 1 BEKTOPHUX MPOECK-
uiid. Crepeorpadiyni npoekiii. MaTeMaTH4H1 3a1€KHOCTI MIXK €JIEMEHTaMH Ipoe-
KIIii, mo0ymoBa crepeorpadiyHuX MPOEKIIIM IJIOMIMH 110 iX eJIeMEHTaM 3ajIssraHHs.
BusHaueHHS KyTOBUX €JIEMEHTIB 3a JOTIOMOTOI0 cTepeorpadiuaux mpoekiii. Cre-
peorpadiuHi CiTKY; X BUKopucTaHHd. [lepexin Bia ctepeorpadpiyHUX MPOEKIIi 10
MapKIienepchbkux mianiB. OCHOBHI MOHSTTS Npo Tojiorpadito. Po3mosain ripuudo-
reoJIOTIYHUX BIIACTUBOCTEH B Hajzpax. ['eoximiuHe mose 1 oro anamis. CTpykTypa
noJist. Mexi moBepxHI TOMorpadiqHOro MOpsAKy AK BuUpa3 (yHKIII pO3MIIIEHHS
MOKa3HUKA. AHAJITUYHUI ONUC 1 MOOYyJ0Ba TOMOIOBEPXOHb 3a JOMOMOTIOIO
KOMIT'10Tepa. ['eoMeTpuyHl eleMEeHTH CTPYKTypu ponoBuil. [IpocTi 1 ckimagHi
npwiaad. Buxigni Marepianu st reomerpusaiii. besnocepenHiil 1 mocepenHii
criocoOu BU3HAUEHHS €JIEMEHTIB 3aISITaHHS KOPUCHUX KOTAJIHH.

JlokymeHTarlisi OypoBUX CBEpUIOBHH. BukpuBieHHs cBepaioBuH. Kyt Ha-
XUy Ta a3uMyTy CBepIjIoBHH. [Ipumaam /uis 3ioMKH cBepAoBUH. Bu3HaueHHs
reOMETPUYHUX MapaMeTpiB CBEPAJIOBUH 3a MaTepiajamMHu po3BiIyBaJIbHOTO OypiH-
Hs. ['eosnoriuni po3pizu no nokiagam. Bubip monmam npoekuii 1 macmtady rpa-
¢ikiB. BuxigHi Mmarepiaim.

CyTHicTb 1 3a1a4i TeoMeTpu3ailii Gopmu nokaais. Bubip miomuan mpoex-
117, Mmacmrady 1 BUCOTH MepeTuHy moBepxHi. [1o0yaoBa 1301HIi J1€Ka40ro Ta BU-
csiyoro OOKiB mokiany. [Ipu3zHauenHs ripHuuo-reoMeTpudHux rpadikiB. [ToTyxk-
HICTh TIOKJIAJIB BMilytouux nopia. KoHTypu mokiaaiB, MOBEpXHI KOHTAKTIB TO-
pia. Po3moain mokiaaiB Mo BEJIMYMHI MOTYXHOCTI. BuaM moTy»XHOCTI iX BHU3Ha-
yeHHs1. BU3HaueHHs MOTY>XHOCTI B BIJCIIOHEHHSX 1 BUPOOKAX, Mepexia BiJ BUMI-
PSAHOT MOTYKHOCTI A0 Apyrux BuaiB. [IoOyaoBa HOpManbHOI cTpaTUrpadivyHoi KO-
JIOHH 1 pO3pI3iB MO 33JaHUM BUpoOKaM. ['eoMeTrpu3arist moTykHOCTI. be3nocepen-
Hii 1 mocepeaHii cnocoou nmodya0BU 130nm0Ty)HOCTEH. [IpakTHyuHI 3HaUYEHHS Tpa-
GbIKiB 130J11HIA MOTY>KHOCTEH. [ TMOMHA 3asraHHs MOKJIA/lIB KOPUCHUX KOMAJIMH 1
MeToau 11 BU3HaUYeHHA. J[Ba criocoOu moOya0BH 130TIMOMH - Ge3rnocepeHiil 1 mo-
CepeaHii.

TexToH1yH1 MO HAMPyTH 1 iX posiBU. ['o0BHI hopmu nucnokariid. ['eome-
TPUYHI €JIEMEHTH CKJIaI0K. MeTonu 300pakeHHs CKIIAJI0K: pO3pi3y, TIncoMeTpud-
H1 TUTaHH, O0K-miarpamMu. Po3puBHI OpyIIeHHS 3CyBaHHS, U3 IOHKTH BH, iX BH-
au. ['eoMeTpuyHi €1eMEeHTH TEKTOHIYHOTO PO3pPUBY: 3MIITyBad, KpHJa, JiHis mepe-
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TUHY, KyTu 3cyBaHHs. Kiacudikaiis po3puBHUX MOpylLIieHb. ['eonoriuna i Mapk-
nIeiiepcbka JOKYMEHTAIliSl PO3PUBHUX MOPYIIeHb. METOIM MOJIEIIOBAaHHS 1 Teo-
MeTpu3allli po3pUBHUX TMOPYIIeHb. EXcIulyaTaliiiHi yMOBH 1 0COOJIMBI MapKIIen-
JIepPChKi 3a7a4il MpU KOMIUICKCHIA po3poOIll pojoBuill. TpilMHYBaTICTh T1PCHKUX
mopia 1 MacuBy, il 3HAUYECHHS TIPU eKCIUTyaTalli pogoBuil. Knacudikaris TpilyH.
['eomeTpuyHI MOKa3HUKU TPIIIMHYBATOCTI. HaTypHI1 crocTepekeHHs 1 JOKyMEeHTa-
Iis] TPIIUHYBATOCTI. MeToau 1 nmpuiaaau sl BU3HAYEHHS 1 JOKYMEHTAIlll TPiliu-
HYBATOCTI TipchKOro MacuBy. [100y0Ba CTPYKTYpHUX Jliarpam.

[IpocTopoBuit po3moia Pi3HUX BIACTUBOCTENW KOPUCHUX KOTMAIUH 1 BMIILY-
1ounx nopia. Buxigni marepianu sikicHoi Xxapaktepuctuku. [Imanu onmpoboByBaH-
Hs1. Metoau moOy10BM KpUBUX 3MiHM TIOKA3HMKA I10 JIiHIi. BU3Ha4YeHHS cepenHbo-
r0 BMICTY KOPHCHOTO KOMIIOHEHTY IO KpHBIiil Hioro po3MimieHHs. ['eomeTpuzaris
SKICHUX BJIACTUBOCTEH MO OKPEMUM TOPH30HTAM, YCTyIaM, Iapam, miacTam 1 T.II.
OKOHTYpIOBaHHS AUISTHOK POJIOBHII 3 YpaxyBaHHSIM BCTAHOBJICHUX KOHIUIIIN. [ e-
OMEeTpu3aIlisl AKICHUX BIACTHUBOCTEH MOTYXHUX POJOBHII - B TOPU3OHTAIHLHOMY 1
npodiibHOMY TepeTuHax. BukopuctanHs rpadikiB pO3MIIIEHHS BIACTUBOCTEH
MOKJIaAy MPH PIIICHHI 33a/1a4 PalliOHaIbHOTO OCBOEHHSI HAJIP.
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