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LlepxaBHui HAYKOBO-TEXHINHUI LUEHTP 3 SAEPHOI
Ta pafgiauiiHoi 6eaneku

L OCTOBIPHICTb
COPTYBaHHSA paajauiiHo
3a0pyOHEHUNX FPYHTIB
NP BUKOHAHHI 3eMJTAHNX
POBIT HA NPOMMaNaAHYMNKY
ob’exTa “YkputTa”
HYopHobunecbkoi AEC

Po3risiHyTo nnTaHHS 40CTOBIPHOrO COPTYBaHHS pafiallitiHo
3abpyIHEHOIO rPYHTA Py BUKOHaHHI 3e MJTSIHNX poOIT Ha Mawi-
JAaH4YuKy o6’ekra “YKputTa” nifg yac 6yniBHUIITBA HOBOIro 6e3-
MEeYHOro KoHpariHMeHTY. 3arporoHoBaHO KpuTepii A4oCTOBIp-
HOCTI copTyBaHHSI, 3aCHOBaHi Ha BUMOrax 0 0OMeXeHHSs ro-
TOYHOI O Ta MOTEHLLHHOro ONMPOMIHEHHS.

3anpornoHoBaHO BapiaHT COPTYBaHHS, 3aCHOBaHU Ha BUMI-
PrOBaHHI KapTorpamu foTYXXHOCTI eKCro3nuUifiHoi oau 1a 06-
MEeXEeHHI TOBLUMHY LLapy 0HOPa30B0 40OYBaHOI 0O rPyHTY.

C. H. KoHgpaTtbesg, E. A. KunuHa, E. . KagkmH, B. H. loMHKKOB

JocToBepHOCTbL COPTUPOBKU PaauaLMOHHO 3arpsi3HeHHbIX
rPYHTOB MPU BbINOJIHEHNUN 3eMJIFHbIX PaGoT Ha NpPoMNJIO-
wanake oobekTa «YKpblTUe» YHepHoObinbekoin ADC

PaccmMoTpeHbl BOnpockl JOCTOBEPHOU COPTUPOBKM paana-
LUMOHHO 3arpsi3HEeHHOIr0 rPyHTa MpPU BbIMOHEHUN 3@ MJ/ISHbBIX
paboT Ha r/ioujanxke oO0bLekTa « YKpheiTve» BO BpeMsi CTPOUTEe Tb-
cTBa HOBOro 6e30nacHoro KoHgatHmeHTa. [lpenioxeHb Kpy-
Tepuy OCTOBEPHOCTY COPTUPOBKM, OCHOBaHHbIe Ha TpeboBa-
HUSIX [0 OFrPaHNYeHMIO TEKYLLIero v MOTeHUNAIbHOro 0O/y4eHMS.

lpegsoxeH BapnaHT COPTUPOBKY, OCHOBaHHbIM Ha N3Mepe-
HUY KapTorpaMmbl MOLLHOCTY 9KCHO3ULIMOHHOM 403kl U Orpa-
HUYEHM TOJILLMHBI CJ1051 OAHOPAa30B0O U3BJIeKaeMOro rpyHTa.
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il yac OymiBHMIITBA HOBOTO 0€3ITeYHOro KOoHDaii-

meHTy (HBK) Ta iHmmx criopyn B pamkax peaJti-

3auii MixkHapogHoro [lnany 3niiicHeHHsI 3axX0/1iB

Ha 00’exTi “Ykpurrs” YopHoousbebkoi AEC 3a

JIOCTaTHBO KOPOTKWUU TE€PMiH HEOOXiTHO BUITY-
upti 6113bKo 100—150 Trc. M3 pamiawiitHo 3a6pyIHEHNX TPYHTIB
Ta iHIIMX MaTepianiB (TeXHOJIOTiYHUX MaTepiaitiB — TM) [1].

IToBomkeHHSI 3 TAKOIO BEJIMKOIO KiJIbKicTIO 3a0pynHeHux TM
€ JyXe CKJIaIHOIO MPpo0JIeMOl0, B TIeplly Yepry yepe3 moTpedy
BWJIYYUTH iX Y KOpOTKi TepMmiHu. [Ipu 11bomy maroTh OyTH J10-
TpUMaHi BUMOTHU O€3IeKU.

JepxatomperymoBaHHst, MO3 ta Minnpupoau YKpaiHu 3 me-
TOIO BITOPSIIKYBAHHS Ta ONMTUMI3allii poruecy MmoBoakeHHs 3 TM
i BUKOHAHHS MOro y 0e3IeYHuiA CIoci0 BCTAHOBMJIM JTOJATKOBI
10 YNHHUX HOPMATUBHUX JIOKYMEHTIB YKpaiHu BuUmoru [2].

3rinHo 3 [2], TexHosoriuHuit nipouec OyniBHUITBA HBK Ta
iHIIKX criopya (Y TOMY YMCJIi BAKOHAHHS 3eMJITHUX pO0iT) Mae
OyTU OpraHi3oBaHUWii Tak.

1. Y 3aMKHYTOMY LMKJIi TEXHOJIOTIYHOIO MPOIIECy 3eMJIsi-
HUX pOOIT, 3a SIKUM 3BHYAHO CHOPYIKYIOThCS (DYHIAMEHTHU
(BWJIy4EHHSI ITPYHTIB, TUMUYacOBe CKJIaJlyBaHHSI, 3BOPOTHE 3aCU-
MaHHS), MOXYTb OyTH BUKOPUCTaHI TUJIbKU Ti TPYHTH, 1110 MalOTh
MOTYXHicTh ekcrnio3uuiiiHoi no3u (ITE/) He Ginbe 30 MP/ron
(tyt i Hapmani maetbcst Ha yBasi I1EJl Ha Bimcrani 10 cm Bin
MOBEPXHi TPYHTY).

JIs1st TUMYacoBOTO CKJIaJyBaHHs (SIK YaCTUHW TEXHOJIOTiU-
HOTO LIMKJTY) BUMAra€ThCsl 00IAlITYBaTH ClellialIbHUI MaiiiaH-
4yuK [2], 3acTOCOBYIOUYM BCi HEOOXiaHI 3axonu Oe3rneku (3arooi-
TaHHSI PO3IOBCIOKEHHIO PalioaKTUBHUX PEYOBHUH Yy MOBITPSI
Ta TPYHTOBi BOJM, 3aMo0iraHHs HECAaHKIIIOHOBAHOMY JOCTYMY,
koHTpoJib Touo). Ha YopHobunbebkiit AEC Takuii maiinaH-
yuk (Maitmanyuk TM) 3 yrpoBaJxKeHHSIM HEOOXiTHUX 3aXOJliB
Oe3rnekn 00J1alITOBAHO, BiH 3apa3 eKCILTyaTyEThCS.

3rinHo 3 [2], 3BopoTHE 3acumiaHHs (SIK 3aBEPIICHHS TEXHO-
JIOTIYHOTO IMKJTY) MOXEe BUKOHYBAaTHCSI 32 YMOBU HeEIepeBU-
IIEHHS CTYIEHIO iCHYIOUOro 3a0pyqHEHHSI B MICIISIX 3aCUIIKH,
eKpaHyBaHHSI IPYHTOBUX BOJI Ta BEPXHBOTO 1Iapy, TOTPUMAHHSI
IHIIMX BUMOT O€3IMEeKU.

Jliist 3abe3revyeHHsT [IMX BUMOT TPYHTU DPi3HOTO CTYMEHIO
3a0pynHenHst (ITEJ < 1 mP/rox; Bin 1 no 10 MmP/rox; Bin 10 no
30 MmP/ron) MaroTh ckiiamyBaTHCSl Ha OKpPEeMUX iIsSTHKaX Maii-
naHyuka TM.

3a3HaunMo, 1110 HOPMHU Oe3TeKHn He 3a00POHSIIOTh BUKOPU -
CTaHHSI PaJioOaKTUBHUX MaTepialiB B MEBHUX TEXHOJOTIUHUX
npotiecax (y TOMY YKACII il po3rJisiiyBaHOMY), SIKIIIO 11€ BUITPAB-
JIAHO Ta JOTPUMYIOThCSI HEOOXiJHI BUMOTH.

2. [Hmi TM MaioTh GYTH 3aXOpOHEHi B IIPUITOBEPXHEBOMY
CXOBHUILI (Ha ChOTOJHI € MOXJIMBICTh 3aXOPOHEHHS TiJIbKU Ha
I13PB “BbypsikoBka”). Yactuna TM, panioakTuBHE 3a0pyaHEHHSI
SIKUX TIEPEeBUILYE KPUTEPil MpUItMaHHS TIPUTTOBEPXHEBUM CXO-
BUILEM, Ma€ OYyTHM KOHTEHEepH30BaHa Ta po3MillleHa JJIsl TUM-
4acoBOTO 30epiraHHs B CreliaJibHUX CXOBHMILAX HA MaiJaH4Yu-
ky YAEC.

3. 3a BiICYyTHOCTi TeXHIYHMX MOXJIMBOCTEI OQHOYACHOI Ie-
penayi Ha 3aXOPOHEHHSI B IPUITOBEPXHEBOMY CXOBHIILI BEJIMKUX
obcariB TM, iX yacTUHY TO3BOJISIETHCS TUMYACOBO CKJIaAyBaTH
Ha MaitinaHuuky TM, po3Mmillyoun Ha OKpeMUX AiJISTHKAX TPYHTH
3 ITEJ Big 30 mo 50 MP/rox Tta 3a6pymHeHi KOHCTPYKIIil 3 Mu-
TOMOIO MOBEPXHEBOIO aKTUBHicTIO 0 8000 f -uact./(cM2-xB)
ta 10 80 o -uacrt./(cM2XB).

V pasi mosiBM TeXHIYHUX MoXIuBocTel i TM matore Oyt
TepeaaHi Ha 3aXOPOHEHHS.

BasxnuBuMm m1g Ge3neku i B TOM caMUil 4yac IIpoOIeMHUM
MMUTAHHSAM OOTPUMAHHS 3a3HAYSHOTO TOPSIKY ITOBOMXKEHHS
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JIOCTOBIpHICTh COPTYBaHHS palliallilHO 3a0pyJHEHUX IPYHTIB IPA BUKOHAHHI 3eMJEIHUX POOIT Ha MpOMMaiJaHIUKy 00’ekTa “YKpUTTA”

3 pafioaKTUBHO 3a0pyIHEHUMM TPYHTAMHU € JOCTOBIPHICTB iX
COPTYBAHHS BIAIIOBIZHO IO BCTAHOBJICHMX pamiallifHUX KpH-
tepiiB [2]. Ile muTaHHSA yCKIaAHIOETHCS HEOOXiTHICTIO BUITY-
YeHHS Ta COPTYBaHHS T'PYHTIB B JOCTATHBO KOPOTKi CTPOKHU.
3 omHoro 60Ky, MOTPi6GHO 3 JOCTATHBOIO JOCTOBIPHICTIO PO3-
TUTUTU TPYHTH 3TITHO 3 pafialliftHIMK KPUTEPiSIMU, B TOMY UMCITi
BUSIBUTH JIOKAJIbHI IKepesia, sIKi MOXYTb eKpaHyBaTHCS IIapa-
MU TPYHTY. 3 iHIIOTO 60KY, BUKOHATH pamialliiiHi BUMiplOBaH-
HS KOXXHOT'O OKPEMOTo “eJleMeHTapHOoro” o6’eMy IpyHTY CKJIa-
HO. AHAJIi3yIOUH III0 ITPO6IeMy, PO3IITHEMO BUMOTH 0 TOCTO-
BIpPHOCTI KOHTPOJIIO Ta MPOLICAYPH BUMIipIOBaHHS.

SIKIII0 TPYHT Mae piBHOMipHe 3a0pymnHeHHS abo JIoKaJIbHe
IKepeJIo po3TallloBaHe Ha ITOBEPXHI TPYHTY, TO BUMIipIOBaHHS
I1E/l Hag moBepXHEIO TPYHTY 3a0e3leuye OTHO3HAYHE COPTY-
BaHHS (B MeXax ITOXMOKM TEXHIUHUX 3acOo0iB BUMipIOBaHHT).
OTXe, MUTaHHS HOCTOBIPHOCTI COPTYBAaHHS 3BOAUTHCS IO BU-
SIBJICHHS OUTBII iIHTEHCUBHUX IKEpeT ITi IIapoM TPYHTY.

Hxepena, TNEJl akux BUIlla 32 BCTAHOBJICHI KPUTEpii, B TeX-
HOJIOTIYHOMY MpOlLIeci BUWIYYEHHS Ta MOAAIBIIOTO ITOBOMKEHHS
3 TPYHTaMHM a3k 10 IX TUMYaCcOBOIO CKJIalyBaHHS Ha MalilaHYM-
Ky TM wmatore OyTH BUSIBJICHI 3 IOCTAaTHBOIO IOCTOBIPHICTIO,
BUXOISIYM 3 OOMEXKeHb ITOTOYHOIO Ta MOTEHIIIMHOIO OIpOoMi-
HEeHHS TIepcoHasa, IKU BUKOHYBAaTHMMe POOOTU 3 TPYHTAMU,
CKJIAIOBAHUMM Ha MaimaHuuky TM.

Y HPBY-97/[1-2000 [3] BcTaHOBIEHO OOMEXEHHS Ha MMO-
BIpPHICTh ITOTSHIIIITHOIO OIPOMIHEHHS 3aJIeKHO Bill IOTESHIIIMHOL
no3u. s mepcoHany [3, Taba. 2.2] 1i 3HAYeHHS, 30KpeMa, TakKi:

¢ 102 Ha pik npu edpeKTHBHIM 1031 100 M3B Ha Moo i MeHIIIe;

o MeHIe 2-104 Ha pik mpu edeKTUBHIH Ho3i moHax 100 M3B
Ha mogito (aje mpu mormuHarouiit 1o3i 1000 mMI'p Ha momiro)
i MeHure. TyT MaeTbed Ha yBa3i KpUTHYHA ITOAIs, TOOTO MOMid,
1110 6e3MmocepeIHBO CITPUYMHSIE peasTi3allito MOTEHIIITHOrO Ompo-
MiHEHHS.

Basytounce Ha 11ux Bumorax HPBY-97/1-2000, BcTaHOBU-
Mo neputy ymoBy: npu I1EJ] P, > 1 P/rox mpakTuyHo rapaH-
TYETHCS BUSIBIICHHS JIOKAJIBHUX JIKepel (TTPUITycKalouyn KOHCep-
BATHBHO, 11O IIi [Kepeia MOXKYTh TIPU3BECTH A0 AO3U ITOTEHIIiH-
Horo omnpoMiHeHHs moHan 100 M3B).

I1pu po6oTi 3 TPYHTOM IIepcoOHas TPOTSATOM POKY OTPUMYE
J03y 30BHIIIHBOIO IMOTOYHOIO ONpOMiHeHHa D =D, +D,, ne
D, — nosa, oOyMOBJIeHa PiIBHOMIPHO 3a0pyAHEHUM TPYHTOM,
D, — nosa, oGyMoBII€Ha JIOKAIbHUMHU JXKepeaMu. BeraHoBH-
MO IIPYyTy YMOBY, IIIO IIPH MOBTOPHOMY BUKOPHCTaHHI TPYHTY
(mmicosg Toro, AIK BiH cKjamoBaHUI Ha MatimaHumKy TM) piuHa
Jo3a D, TOTOYHOro ONMpOMIHEHS Mae OyTH MaJIolo IO BiIHO-
wenHio 1o D, , Tobro D, /D, < 10°L

BuiiesasHaueHi 1Bi yMOBU BUKOPUCTOBYBATUMEMO SIK KpH-
Tepii A1 OLIIHKKA JOCTOBIPHOCTI COPTYBaHHS TPYHTIB.

Tlepen BUTYy4EeHHSIM TPYHTIB 3 TIEBHOI TiUIIHKY 000B’I3KOBO
Mae BuMiproBaTucs Kaprorpama [1E]] i€l ninssHKM, a map of-
HOPa30BO M0OYBAHOIO TPYHTY TPYHTY Ma€ OyTH OOMeEKESHUM.
BuKoHaHHS 1IUX BUMOT JIa€ 3MOTY BXXe Ha MOYATKOBOMY eTarli
BUJIYYEHHSI TPYHTIB YaCTKOBO BUKOHATH IX COPTYBaHHSI.

3pobrMO aHaJIi3 JOCTOBIPHOCTI COPTYBAHHS Ha IIbOMY €TalTi
B 3aJI€KHOCTI BiJl KPOKY Ta IreOMeTpil BUMipIOBaHb KapTOrpaMu
TTE[l, a TakoX TOBIIMHU IIapy TPYHTY, 1110 BUJIYYA€ETHCS.

PosrisgHeMo IpyHT K KOMITO3HUIIIO piBHOMIpHO 3a0pymHe-
Horo rpyHTy, I1E/] sikoro nopiBHIOE P, , Ta JIOKaJIbHOIO JXKe-
perna, ITEJ] saxoro gopiBHioe P, (puc. 1). 3HayenHs P, ta P,
BIAMOBIAAIOTH PO3TAllyBaHHIO BUMIipIOBAJIBHOTO TIpUJIaay (mat-
yrKa) Ha BigcTaHi /, = 10 cM Haj MOBepXHEIO TPYHTY abo Hax
IxepesioM (6e3 eKpaHyBaHHS). BBeneMo Taki mosHayeHHa: /| —
BiZICTaHb BiJ AaTYWKa A0 JOKAJIBHOIO IXepena; /1 — IubuHa
3HAXOMKESHHS IKepesia BCepeOVHI TPYHTY: » — BIACTaHb Bif
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Puc. 1. CxeMa mociimKeHHS 1Iapy TPYHTY

BEPTUKAJIBbHOI OCi PO3MIIIIEHHS AaTyuKa; K — KPOK BUMipro-
BaHHg Kaprorpamu I1E/l; A — ToBLIMHA 0gHOpPa30BO NOOyBa-
HOTO TPYHTY.

[NoxasaHHs maTumKa nOpiBHIOWTE P =P, + P, ne P} MeH-
e HiX P, 3a paxyHOK 30i1bllIeHHs BigcraHi (/>/,) Ta ekpa-
HYBaHHS IIapoM TpyHTY. [Ikepeso ineHTUudiKy€eThCs, KOIH IT0-
Ka3aHHS JaTYMKA TIePEBUIYIOTh TpaHUYHE (TIOPOrOBe) 3HAYESHHST
P ac, TOOTO IpU P, + P, >P,  abo P,>P . —P,.

OtxXe, TIpY 3aJaHUX BeIWYMHAX P, Ta P, IOCTOBIpHICTbH
COPTYBaHHS Ha IIEpPLIOMY €Talli BWJIYYEHHS TPYHTY 3aJISKUTh
BiZ GaraTboX MapaMeTpiB: MOPOry copTyBaHHS (P, ), KPOKY
BUMiproBaHHs Kaprorpamu ITEJl (R ), ToBmnHY 1mapy qo0ysa-
Horo rpyHTy (/).

ITpu aHamizi 3a/1eKHOCTI JOCTOBIPHOCTI COPTYBaHHS BilI 1IUX
TapaMeTpiB U1 Pi3HUX 3HAYEHb 3aJaHUX BemmunH P, ta P, Oy-
JIN pO3paxoBaHi MTOKa3aHHSA JaT4rKa P U1 TeOMETpii, HaBene-
Hol Ha puc. 1, 3a gomomororo nporpamur MicroShield v 5.01 [4].
PospaxyHku i aHami3 Maam Ha MeTi po3poOKyY BiATIOBITHUX Me-
TONMYHUX PEeKOMEHIAII# 111040 BUOOPY ONTHUMI30BAaHMX Iapa-
MeTpiB BuMipioBaHHd [1E/] Ta ToBIIMHM 11apy 1oO6yBaHOIO TpyH-
Ty. [1py boMy He cTaBWIOCS 3aBOAHHS JaTU TOYHI pO3paxyH-
KU TOCTOBIPHOCTI COPTYBaHHA.

VY mporreci aHaTi3y 3a 6Ga30BUl BapiaHT Gpaucs TPYHTH i3
3abpymnHeHHaM y miamasoHi Big 10 mo 30 MP/ron (cepenHe 3Ha-
YeHHS Lboro AianasoHy P, =20 MP/ron) i mokanbHi Ixepena
3 P, =50, 100, 200, 500 ta 1000 MP/ron (muB. Ha moyaTky
ctarTi Ta B [2] BiAIOBIAHI pamiamiiiHi KpUTepil COpTyBaHHI
TPYHTIB).

Hua P, =20 mP/rox anamisyBanacsl JOCTOBIPHICTb COPTY-
BaHHS IIPU Pi3HUX 3HAYCHHSX P, , a TAKOX IIPU Pi3HUX KOM-
GiHamigx mapamerpiB R Ta /. [ladi Ha ocHOBI aHaJTi3y BubGpa-
HO ONTUMIi30BaHi 3HAUCSHHS MMapaMeTpiB R Ta /1 i BXe 3 IUMU
napaMeTpaMU IMpoaHajli30BaHO TOCTOBIPHICTh COPTYBAHHS P
IHIITMX 3HAYEeHHIX P, .

2
3anexuicts Big P, . 32 TOKa3HUK e()EeKTUBHOCTI 3HAXOM-
SKEHHST JIOKQJIbHUX JKepesl MOXKHA PO3IVISIIATU O0’€M TPYHTY
V., B IKOMy BHUSBIISIETbCS JIOKAJIbHE JXEPEIO MpPU BHUMIipIo-
BaHHax [1E/l B omHiit Toulli (KOHTpO/IbOBaHUI 06’€M), TOOTO
saymoBu P} > P .. —P,. [lns ouiHioBaHHS V,, BUKOHAHO pO3-
PaxXyHOK KOOPIWHAT pO3TALlyBaHHS IKepeiia B TPYHTI 32 YMOBH,
mwo P, =P, —PF., o sHaueHb mapamerpis P, =20 MP/rox,
P =30 Ta 25 MP/ron, P, =50 ta 500 MP/ron (puc. 2).

“BHyTpIlIHINA” 06’eM, 0OMEKEHUHN i30MEeTPUYHUMU ITOBEPX-
HSIMH, BimmoBimae ymoBi P, > P, . —P,, To6TO € KOHTPOIBO-
BaHUM o0’eMoM V. .

SK BUIHO 3 puc. 2, IpU 3MEHILCHHI TTOPOTOBOTO 3HAUCHHS
Pax Bill 30 1o 25 MP/ron o6’em V, 3Ha4yHO 36iIBIIyeThCS:
s P, =50 MP/ron — yrpuui (Bix 0,006 mo 0,019 M3); s
P, =500 mP/ron — yaBiui (Bin 0,12 no 0,22 M3).
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Puc. 2. I'padiuHe 306pakeHHS i30METPUYHUX TOBEPXOHD
pO3TalllyBaHHS JKepesia B TPYHTI
3a ymoBu P, =P, . —P upu P, = 30Ta 25 mP/ron
i P,= 50 rta 500 mP/ron Bin kombinauii P, = 30 MP/ron
ta P, =50 MP/ron (BepxHs moBepxHs) 1o P, = 25 MP/ron
ta P, = 500 MP/ron (HUXHS IOBEpXHS)

3 iHmoro Ooky, i3 3MEHUIEHHAM P, YacTUHY IPYHTY
TIEBHOIO Jialla30Hy 3a0pymHEHHS TIpM COPTYBaHHI Oyle Bil-
HeceHO J0 OiibIl 3a6pyIHEHOro Aiama3oHy (HAIPUKIAI, IPU
P ax =25MP/ron — 25 % TpyHTy 3 HiamasoHy 3aGpyIHEHHS
10—30 MP/rom).

IToTpiGHO O6patu ontuMisoBaHe 3HaYUeHHS P, ,
FOUYM BUIIIe3a3HAUEHI ABa MPOTWISKHUX (haKTopu:

1) 30iIBILIEHHS KOHTPOIBOBAHOIO 06’€My IpyHTY V), |

2) 3MEHIIEHHs KUTbKOCTI IPYHTY, IO MOTPAIUIsIE B iHTEp-
Bas 10—30 MP/ron (4acTwHa rpyHTY ITepeBOAUTHCS B “OpyaHi-
11y ” KaTeropiro).

BisbMemo 3a Take onTUMisoBaHe 3HaueHHA P, =25 MP/rox,
BpaXoOBYIOYH, 1[0, 3 OLHOI'0 GOKY, IIpU IboMy 06’eM V. 30U1b-
myerbest B 2—3 pasu (o BinHomeHHIo no P, =30 MP/rox,
110 BiATOBiZae BepxHil Mexi miamasoHy 10 — 30 MP/ronm),
a 3 iHoro 6oKy, mo 3abpynHeHilIol KaTeropii Oyae mepesee-
HO TiTbKY 25 % TpyHTY, 1110 B3araji He Tak 6ararto i € IpUiHAT-

HUM.

BpPaxoOBY-

Puc. 3. I3oMeTpuuHi mMoBepxHi, IO BiNTIOBIZAIOTH YMOBI
P, =P, —P mpu 3HaueHHsx P, =50, 100, 200, 500
ta 1000 MP/ron, Bin P, =50 MP/ron (BepxHi i3oMeTpUyHi
moBepxHi) 1o 1000 MP/ron (HIKHI i30MeTpIYHI TTOBEPXHi)
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3anexHicTb Big R Ta H. AHaji3 3a71€KHOCTI Bill ITapaMeTpiB
R ta HBuxkonHaHo st P, =20 MP/rox Ta ontumizoBaHoro 3Ha-
yeHHs P, =25 MP/rox, a po3paxyHoK i30MeTpUYHUX IIOBEP-
XOHBb PO3TalllyBaHHS JIOKAJbHUX JKepesa B TPYHTI — 32 YMOBH,
wo P =P, —F, =5MP/ron mnsg pisanx sHaveHs F,: 50, 100,
200, 500 Ta 1000 MP/rom.

Ha puc. 3 306pakeHO Momenb (i30MeTpUYHI MOBEPXHI Ta
KOHTPOJTbOBaHI 06’€MU TPYHTY) IOCTIIKEHHS MiIITHKU TPYHTY
po3MipoM 1X1 M 3 mputyiieHHaM, 110 Kaprorpama ITE/l Bum-
iproeTbed 3 KpokoM 1 M. Touku BUMiploBaHHSI — KYTU BepX-
HbOI MOBEepXHi Mapanenerineny. [lepeTHH KOHTPOIbOBaHUX
06’eMiB € MOBOJI CKIIaTHOIO (birypoio, TOMY IIpU OIliIHKaX BHU-
KOPUCTOBYBAJIMCS CITpollleHHs. Ha momeni HiasSHKU TpyHTY
MOXHA TMOoOAYUTH ABa TPaHUYHUX BapiaHTH: CTOPOHA Iapajie-
JIeTiTeay 3 MiHIMaJbHOIO BIACTAHHIO MiX TOYKAMU BUMIipIO-
BaHHg K Ta giaroHajp mapaenellirneny 3 MaKcUMabHOO
BiJICTAHHIO \/E-R ~1,4-R.

IMoBipHicTh “IIpomycKy” JTOKaJIbHOTO IKepeia IOPiBHIOE
BiJIHOILICHHIO HEKOHTPOJIBOBAHOIO 06’eMy V), 1O €KBiBaJEeHT-
HOro o0’eMy TIPYHTY AUISHKU Vy: W :% , me V, =1y -V,
v, = %Rz ‘H. ’

OLHKY JJ/ BUKOHAHO HIDKUYE B 3aJICKHOCTI BiJl IHTEHCUBHOCTI
mxepena P, mns sHaueHb R=1Ta 0,5M, H =0,3;0,2ta 0,1 m.

O6’eM KOHTPOJILOBAHOTO IPYHTY V. NOpPIBHIOE CyMi BKasa-
HUX Ha puc. 3 06’eMiB, 0OMEXESHUX 130METPUYHUMU ITOBEPXHSI -
MU, 1T OKPEMHUX TOUYOK BHUMipIOBaHb (YBEPTh 00’€MY B KOXHIit
TOUYIIi) 32 BUHATKOM YacTUH 06’€MIB, IO ITEPETUHAIOTHCS.

Ha puc.4, ax npukian, HaBeaeHo 06’eM KOHTPOIbOBAHOIO
TPYHTY 3a BUHSITKOM YaCTHH, IO TTepeTHHaloThesd. [1pumycka-
JIocs, 110 KOHTPOJbOBAHUM 06’eM — irypa, oTpuMaHa IpH
obepTaHHI BKa3aHUX Ha pHUC. 4 TPaHUIIb MK YaCTUHAMU TPYH-
Ty, 1[0 KOHTPOJTIOIOTHCS | HE KOHTPOJIFOIOTHCS, VTS Pi3HUX iHTEH-
CUBHOCTEH JIOKAJIBHUX IKepesl Ta OIBOX 3HaueHb R. B ominkax
BUKOPHUCTOBYBAJIOCS yCepeNHeHe 3HAUSHHS BiICTaHi MiXX TOY-
KaM1 BUMipioBaHb 1,2 -R . Ha prcyHKy IpeacTaB/IeHO BiIITOBIIHI
ycepenHeHi 3HayeHH: 1,2 Mmmrg R=1wm; 0,6 Mm m1a R=0,5 M.
Sk sramyBajocs BHUIlle, peajlbHa KOHTPOJIbOBaHA 00IaCTh € OiIbII
CKJIaIHOIO (irypoio, a 3pobJieHe MPUITYIIeHHS € 3aMiHOO i€l
cKJIagHoOI (irypu Ha CHpPOIICHY 3 yCepeNHEHUMU PO3MipaMu.

3 BUKOPUCTAHHSM TAHUX IPUIYIIEHb BUKOHAHO OILIHKU
3HAueHb V), IS JTOKAJIBHUX JXKEPE Pi3HOI IHTEHCUBHOCTI ITPH
R=11a05Mm, H=0,1;0,2Ta 0,3 M.

Ha puc. 4 xupHorO JiHi€IO TTOKAa3aHO IPaHULII KOHTPOIbOBA-
HOI YaCTUHM TPYHTY 32 BUHATKOM YaCTHH, IO TePEeTUHAIOTHCA,
1 YaCTHHU, 1110 He BXOAUTh IO TOBLUIMHU Iapy rpyHTy 1 =0,2 M.

VY 1abn. 1 Ta Ha puc. 5 HamaHO Pe3yJIbTATH OIIHOK 3HA4YeHb

M M T3 2 V VK
iIMOBIpPHOCTI “TIpomycKy” JTOKaJIbHUX JKepesl W = V—” = —7) .
0

0
Tabauya 1. 3HaYeHHS YMOBIPHOCTI “IIPOITyCKY”

JIOKAJILHOTO Kepena W mpu pisHOMY Kpolli BUMipioBaHHA R
Ta pi3Hill TOBIIMHI LIapy rpyHTy H

1,2.R=12m 1,2.R=0,6 m
P, MP/a
H=01MH=02MH=03mMH=01MH=02MH=03™m
50 0,85 0,92 0,94 0,39 0,67 0,78
100 0,66 0,78 0,86 0,02 0,33 0,56
200 0,43 0,60 0,73 0,00 0,09 0,36
500 0,23 0,39 0,53 0,00 0,00 0,10
1000 0,09 0,23 0,37 0,00 0,00 0,00
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Puc. 4. I'panutli Mixk KOHTPOJTBOBAaHUMU Ta HEKOHTPOJIbOBAHUMHM YaCTUHAMM TPYHTY
B 32JISKHOCTI BiJl IHTEHCUBHOCTI JIOKaJIbHOTO Kepeaa P,
(I — 50 mP/rom, 2 — 100 MP/rom, 3 — 200 mP/rom, 4 — 500 MP/rox, 5 — 1000 mMP/4)
IUTS yeepeIHEHNX 3HaueHb BiICTaHel MK TouKaMy BuMiptoBaHb 1,.2UR: a— 12 M, 6 — 0,6 M
(ri h — KpoK BUMIpIOBaHb BiAITOBIZHO 3Ha4YeHb R i H)

3rigHO 3 HaBEOSHUMH OIliIHKAMU, IJII KPOKY BHUMIipIOBaHHI
R =1 M iMOBipHicTh “mporycky” mkepema W > 0,1 HaBiTh misa
MiHiMaJIbHOTO 3HaYeHHs 1mapy TpyHTY H = 0,1 M, To6TO yMOBa
rapaHTOBAaHOTO BUSIBJICHHSI BUCOKOAKTMBHUX JIOKAJIBHUX JIKe-
pen 3 P>1000 MP/rox He BuKoHyeThcs. OTKe, KPOK BUMIipIO-
BaHHSI K =1 M 3aHAOTO BEJIMKUU.

3 KpokoM BuMipioBaHHSI R =0,5 M oliHeHa WMOBIpPHICTh
“mIpormycKy” Ikepesla € 3HAYHO MEHIIIOIO (OLIIHKY BUKOHAHO 3i
CITPOIIEHHIAMU — JUB. BUIIIE):

3 P>1000 MP/ron — mopiBHIOE HYIIO, TOOTO BUSBICHHS
TapaHTYEThCA,

3 P <1000 MP/ron— Hmxue 1072 s GibInol yacTUHM mia-
nasoHy 3HaueHb P, npu 4 =0,1Ta 0,2 M, anenpu H=0,3Mm
MIPaKTUYHO y BCbOMY Jialla30Hi 3HaUeHb F; IepeBUIIYE 102,

Aodepna ma padiayiina besnexa 1.2009

3 HaBeIESHOTo BUILIMBAE, 1[0 KPOK BUMIpPIOBAaHHS Mae OyTH
He Ginplrre 3a 0,5 M, a TOBIIMHA OMHOPA30BO JOOYBAHOIO IPYH-
Ty, HaMiMoBipHile, He 6impire 3a 0,2 M. Crim BigMiTUTH, 11O,
3 TOYKHM 30pY TEXHIYHUX MOXIUBOCTEM, Tpya03aTpaT, TePMiHiB
BUKOHAHHS 3€MJITHUX POOIT TOIIO, OAHOPAa30Be 3HIMAHHS 1IIapy
3aBTOBIIKK MeHIe F/ = 0,2 M mpoblIeMaTUYHO.

Tlomanein po3paxyHKHM Ta aHaji3 BUKOHAHO caMe 3 LIUMU
reoMmerpuyHuMu napamerpamu (R =0,5m, H =0,2 m).

VY 1a6n. 2 Ta Ha puc. 6 HaBEAEHO Pe3yJIbTATH OLIIHOK 3Ha-
YeHb IMOBIpPHOCTI “HpONycKy” JIOKaJIbHUX JXepel JJ/ Tpu
pisHux 3HaueHHax [1EJ] rpynry: P, = 10, 15 ta 20 MP/rox ta
TIpY TPAaHWUYHOMY 3HaueHHi P, =25 MP/ron.

3 puc. 6 BUOHO, 110 HMOBIPHICTh “IIPOIYCKYy” IXKepesa

30LTBLIY€EThCS 31 3MEHIIEHHAM P, . [1py IboMy yMoBa MPaKTUYHO
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Puc. 5. IMoBipHicTb “TIporycKy” JTOKaIBHUX IKepes B 3aIeKHOCTI Bifl iX 3HAUeHHS P IIpu pisHOMY
Kpolli BuMiptoBaHHa K Ta pi3Hiil TOBIIMHI 1Iapy TpyHTy H

TapaHTOBAHOIO 3HAXOMXKeHHS mxkepenl 3 P, =1000 MP/ron mnsa
P, y pianasoHi Big 10 no 15 MP/rox BUKOHY€TbCs He B ITOBHI
Mipi (W = 1072).

IIpoanasnisyemo BuKoHaHHs yMoBU D, /D, < 10°L

Hosa D,=K,-P,-t,, ne P, — IIE[l piBHOMipHO 3a0pyx-
HEHOro IPYHTY; /, — 4ac poOOTHU [1epCOHALy 3 [PYHTOM i, Biaro-
BITHO, Yac ONPOMIHEHHS NepcoHally; K, — ycepenHeHul Koe-
¢inieHT nepexony Bix (P, -f,) 40 103U OINPOMiHEHHS.

Hosa D, , Ha BiZMiHY Bif fo3u D, , Mae IMOBIipHiCHUIT Xa-
pakTep BHACIIIOK BUMAJAKOBOTO 3HAXOMKEHHS B TPYHTI JIOKaJIb-
HUX KEpeJT. - L o

Veepennena nosa D, =K, -P,-t,,ne P, — ycepeaHeHe 3Ha-
yenHs [TE/] tokanbHMX mKepei, BUABIEHUX il Yac poboTu; f; —
yCepeaHeHUH Yac poGOTH 3 JTOKAJIbHUMMU JIKepeIaMU i, BiIITOBIII-
HO, ycepe[HEHU Yac olpoMiHeHHd repcoHany; K, — ycepel-
HeHul KoedillieHT rnepexomny Bin (P -f;) 10 1031 OMPOMIHEHHS.

YmoBa D, /D, < 107! mae BuKoOHyBaTHCs i mpu BapiaHTi
peanizauil piyHoi go3n D, , Ka 3HAYHO BUIIA 32 CEPEIHE 3HA-
YyeHHs. 30UIbLIEHHS 103U D, BIIHOCHO CepelHbOr0 3HAUCHHS
Moxke OyTHU IMOB’s13aHO 3i 30LIBIIEHHAM P, IXepes, 10 BUSB-
JISIOTBCS, 2 TAKOX 3i 30UTBIICHHSAM KiTbKOCTI IIMX JKEpeT.

Ockinbku axepena 3 P, > 1 P/ron mpakTUYHO rapaHToBa-

HO MaloTb OyTU BIJIy4YeHi, TO P, MoxKe 30UTbIIyBaTHCS He OLTbIn
gk no 0,5 P/rox mpu P, =0,1 P/ron (aus. puc. 6 s P, =
= 20 MP/rom), To6To KOHCEpBAaTUBHO He GiIbllle HiXX Y 5 pasiB.

Tabauya 2. 3Ha4eHHS MMOBIPHOCTI “TIPOMYCKY” JIOKaJIbHOIO
IKepea Ji/ IIpu Kpoui BuMipioBaHHS R =0,5 M, TOBIIMHI
mrapy rpyara 7 =0,2wmta P, = 10, 15, 20 MmP/ron

2

P, MmP/ros1 P=10 mP/u P=15 mP/u P=20 mP/u
50 0,95 0,89 0,67
100 0,82 0,66 0,33
200 0,54 0,34 0,09
500 0,13 0,06 0,00

1000 0,02 0,01 0,00

BpaxoByroun TakoxK MOXIUBICTb 30iIbIICHHS i KiTBKOCTI IKe-
pen (BiZTHOCHO CepelHBOTO 3HAUYEHH:), Bi3bMeMO 30iTbIICHHS
D, BigHOCHO D_a Ha nopsinok. Toai ymoBa D,/ D, < 107! Bu-
TISIATUME STK D_a /D, <102

BinmosimHO 10 BUIIEBUKIAICHOIO

D _kBh B
Dz Kz'Pz'tz Pz'tz ’

OCKiJIbKM BinHOWEHHS K,/ K, B3arasi Mae Oyt MeHire 1 (rep-

COHAJI 3HAXOOUThCS Haji Bill JIOKAJIBHOIO JKepelia, HixX BiIl Ma-
CHUBY TPYHTY IIO BiZHOIICHHIO IO PO3TAIllyBaHHS BUMIipIOBAJIb-
HOTO MpWIagy — AaTIuKa). D .7

Tak¥M YIHOM, Ipyra yMOBa Ma€ BUNSL —2 9 <1072,

BukoHaTH aHami3 KOHKPETHUX OOCTaBMH, 3a SKUX ITEPCO-
HaJl MOXe OyTH OIPOMIHEHO MPU BUKOPUCTAaHHI IPYHTIB 3 Mali-
nanyrka TM (Hampukiazn, TIpyd 3BOPOTHIM 3aCHIII), HEMOX-
mmBo. [TpumycTrumo, 1110 mepcoHaj BUKOHYE 11i poOOTH 3 TpyH-
TOM 3a TAKMX CaMMX OOCTaBUH, fK i TIPX BWJIyYEHHI FPYHTIB Ta
iX po3MinleHHi Ha MaymaHuuky TM. TakoxX IIpHUITyCTUMO, IO
JoKanbHi Ixepena 3 £, Bix 50 mo 1000 mMP/rox posmopineHi
B IPYHTI piBHOMipHO. Tomi

_ ZW(B)-h
P,=PS, B=1

L
ZW(P) e e
i 1

(TyT iHOeKC “6” O3Hayae, 110 MapaMeTp BiTHeceHO A0 poliT i3
BUJIYYEHHS TPYHTY i TTOBOIKESHHS 3 HUM).
ITosHaunMo Apyry yMoBYy uepes A:

- —
g=boto :W,tﬁ.iza.ﬁ-£<1072'
8 8 6
Pz-fz 1, Pz Pz
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Puc. 6. IMoBipHOCTI “TIpoITycKy” JIOKATBHUX AXepes B 3aIeKHOCTI Bifl iX iHTEeHCHBHOCTI P,
MpY Kpolli BuMiptoBaHHs R =0,5 M, ToBimHI mapy rpyury H =0,2m ta P, = 10, 15, 20 mP/ron

. It N
CHiBBIIHOIIEHHI a = —Z o

€ BIIHOILIEHHIM ,ae N, —

. . 2 . . tV3a2
KUTBKICTb TOYOK, B AKX 6yno SHAMACHO JIOKAJIbHI JKEPEIIa, N sa2

KIJTBKICTh BUMIipIOBaHb TOYOK Kaprorpamu [TE/I.

Hami po3mIsTHYTO TpY BapiaHTH HAsIBHOCTI JIOKAJTBbHUX JKEPETT
BIpyHTi: @ = 0,1 —yacro; a =0,01 — cepennpo; a = 0,001 — pigko.

Bemunny [ Ta P, OLIHEHO 3 BUKOPHCTAHHSM 3aJISXKHOCTEH
W (P) , npeacTapneHuX Ha puc. 5 g £, = 10, 15 ta 20 mP/ron.

PesyneraTn omiHok W, f_g'ra BermunHA A HaBeeHi B Tabl. 3.

3 Tabi. 3 BUIHO, 110 HepiBHICTb A < 1072 BUKOHYETBCS TIpU
a= 0,001 i, B ocHOBHOMY, T1pu @ = 0,01, TOGTO AJIT BUIAIKIB
CePEeIHBOrO i PIAKOro 3HAXOMKEHHS JIOKATBHUX IKepelT B TPYHTI,
i He BUKOHYETBCS IJIs BUTIAIKY, KO JIOKAJIbHI Keperia 3ycT-
piyatoThbes B rpyHTi yacto (a = 0,1).

JlomaTKoBe COPTYBaHHS MOKHA BUKOHATH BXe Ha MalimaH-
uynky TM.

[Ticng BumiproBanHs Kaprorpamu [1E/l Ha minsHIi, e BUKo-
HYIOTBbCS 3eMJITHI POGOTH, I BUIyYEHHS BUSIBJICHUX JIOKAJTBHUX
IKEepeNT TPYHT IepeBO3UThCS Ha MatimaHumK TM, ne 1oro 3HOB
PO3PIBHIOIOTE IIapoM 3aBTOBLIKKA F/ = 0,2 M i IIpOBOIATh BUMi-
proBaHHg Kaprorpamu I1E]] 3 kpokoM BuMiproBaHHSI R =0,5 M.

V pasi BUABIEHHS JIOKaTbHUX Ixkepen 3 ITE]l Ginpire 3a
50 MP/ron iX BUIy4aroTh.

OLiHMMO IOCTOBIPHICTH HTONATKOBOIO COpTyBaHHSA. Pos-
MO JIOKAJIBHUX JIXKEpes 3aJeXHO Bil P, B IPYyHTi, po3Mi-

2

N(P,)=W(P;), ne W(P,) — HMOBIpHICTb “IpoIycKy” Jo-
KaJIbHUX JKepes MpH IepIIoMy COPTYBaHHI Ha IOUISHKaX 0
BUJTYYESHHS TPYHTY.

JlokanpHi mKepena, 110 3aJUIIATBCS B TPYHTI TICIS COPTY-
BaHHI Ha MaiimaHuuky TM, MoXHa omnucaTH 3aJeKHIiCTIO
NPy = W2(Pa) , e W2(Pa) — MMOBIpHICTh “IpomyckKy”
JIOKAJIBHUX IIKEPeJT MMic/Is ABOX eTalliB BUMipIOBaHHS KapTorpa-
mu [TEJ] (Ha miassHKax mo BUJIYYeHHS TPYHTY Ta Ha MalgaHYU-
Ky TM) (puc.7).

3 puc. 7 BUAHO, IO YMOBa MPAKTUYHO rapaHTOBAHOTO BH-
ABJIEHHA Jxepen 3 P,y > 1000 MP/ron B pesyabTaTi 1BOXETAIl-
HOTO COPTYBaHHS BI/IKOHyeTbCSI_. 2 (P)-P

1 — —
PesynbraTtu ouiHok W, = jp2 ,Pa2 — ——
5 ZIWEE)
— Lo, . !
yuHu A,=a-W, —; IicJIg OBOXETAIIHOTO COPTYBaHHS HaBe-

2

Ta BCJIN-

IIeHO B Tabm. 4.

3 Taba. 4 BUAHO, 1O HEPiBHICTL A, < 102 BUKOHYETBCI
npu a= 0,001 i a=0,01, To6TO TpU CepeIHBOMY i pPIAKOMY
3HAXOMKEHHI JIOKAJIbHUX IIKEPET B TPYHTI JOCTOBIPHICTh ABOX-
€TAITHOTO COPTYBAHHS OILIIHIOETHCS K MTOCTATHS.

3 iHmoro 60Ky, JOCTOBIPHICTH IBOXETAITHOIO COPTYBAHHS
HEeIOCTAaTHS IS TPYHTY, B IKOMY JIOKaJIbHI I3Kepesia 3ycTpiva-
roTbes yacto (a = 0,1).

LIeHOMY Ha MaWgaHuuky TM, MaTuMe BUIIAL Tabauya 4. 3aexHICTD Wz , P_a2 Ta A, Big 3HaueHb P, Ta
. ImapamMerpa a Ticasd JBOXETAITHOI'O COPTYBAaHHJI Ha ,E[D'ISIHLH a0
Tabauya 3. Pesymerati ouiHok W', P, ta A BUJIYEHHS TPYHTY Ta Ha MalizaHuuky TM
Ouimrosani | p, _ 10\ pry | p=15wPra | P,=20wP/u Ouimoani |\, _ 10\ pry | p=15wPl | P,=20mP/
BCJIMYMHA BC¢JINYNHHU
W 0,26 0,17 0,07 A 0,15 0,09 0,03
P, 248 197 108 B 148 111 67
a=0,1 3,2E-01 1,7E-01 3,8E-02 a=0,1 1,1E-01 4 8E-02 9,9E-03
A a=0,01 3,2E-02 1,7E-02 3,8E-03 Ay | a=0,01 1,1E-02 4 8E-03 9,9E-04
a=0,001 3,2E-03 1,7E-03 3,8E-04 a=0,001 1,1E-03 4,8E-04 9,9E-05
Aodepna ma padiayiina besnexa 1.2009 47
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Puc. 7. ImoBipHOCTI “IIporycKy” JIOKATBHUX AXKeper W? Ticis OBOXeTaITHOro COPTYBaHHS
Ha IIITHII 10 BUJIYYEHHS TPYHTY Ta Ha MaiimaHyuky TM

3a3HaYMMO, 1110 TEXHOJIOTIYHI ITPOLEeAYPH BUIYYSHHS TaKO-
IO TPYHTY OYAyTh CKIATHUMMU i 3afiMyTh 6araTo 4acy, oCKiJTIbKU
Tepe 3HATTSAM IIapy FPYHTY IMOTPiGHO Gyne BUIyYaTH 3 HbOTO
IIOCUTH 6araTo JTOKaJIbHUX IKEpes.

BpaxoByioun HeIOCTATHIO NOCTOBIPHICTH COPTYBaHHS Ta
TEXHOJIOTIYHI CKJIAIHOIII, TPYHT, B SKOMY JIOKaJbHI JKepena
3yCTPIYarOThCS YaCTO, PeKOMEHAYEThCS He PO3MIIIIATH Ha Mali-
maHyuKy TM i, BiITIOBIZHO, — HE COPTYBATU 32 KPUTEPIIMU,
BCTAHOBJICHUMM U1 MaiimaHuuka TM, a BianpasiasaTy Ha 3a-
XOPOHEHHS.

BucHoBoK

Kpitepii 10CTOBIpHOCTI COPTYBAHHS MOXYTh OYTH BCTAHOB-
JICHI Ha OCHOBI HOPMATHUBHUX MOKYMEHTIB II0A0 OOMEXKESHHS
TIOTOYHOT'O Ta TOTEHIIMHOIO OMPOMIHEHHS MEepPCOHAITy, KU
B MailGyTHbOMY BUKOHYBAaTUME pOGOTH 3 TPyHTAMH IIPH iX T10-
BTOPHOMY BUKOPHMCTAHHI, 3 TOTPUMAHHAM TaKMX BUMOT: 1034
TIOTOYHOT'O OITPOMIiHEHHS BiZl MOKJIMBOT'O 3HAXOMKEHHS JIOKAJIb-
HUX Kepell Ma€ AaBaTH MajWil BKJIAA B PigHY A03Yy OIPOMi-
HEHHS; BUCOKOAKTHBHI Kepeja MaloTh OYTU IMPaKTUYHO ra-
PaHTOBAaHO BUJTYyYEHI.

VY craTTi mokaszaHo, 110 1Ii YMOBH IS TPYHTIB, Y IKUX OUTBIIT
IHTEHCHBHI Kepeaa 3ycTpiyaloThecsl HE YacTo, MOXYTh OyTH
BUKOHAHI, K BapiaHT, y TaKuil cI1ocio.

Iepen BUIYyYeHHAM IPYHTIB 3 MIEBHOI TUTSHKYA OG0B’ I3KOBO
Mae BuMiproBaTucst Kaprorpama [1E]] miei OiisHKA 3 KpOKOM
He 611 9K 0,5 M, a Iap oMHOPa30BO J0OYBAHOIO IPYHTY Mae
6yt obMexkeHUM (He 6iTbIT K 0,2 M).

Binblr iHTeHCUBHI IKepena TpU iX BUSBISHHI BHIy4YalOTh-
cs IO 3HATTSA wIapy rpyHty. Jai, micias cKiaagyBaHHS TPyHTY
Ha creliaJbHOMY MaliIaHYMKY, BiH PO3piBHIOBATUMETbHCS IIIa-
poM 3aBTOBIIKU A0 0,2 M, IMiC/Is 4Oro 3HOBY BUMIipIOBATUMETh-
ca kaptorpama ITE]] 3 kpokoMm He 6imblie HixK 0,5 M.

I'pyHTH, B AKMX OLTBIN IHTEHCUBHI JKepella 3yCTpivaloThCsa
YacTo, MOLITBHO BIAMPaBISATH HAa 3aXOPOHESHHS.
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