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IIEPEAMOBA

Ha croromni 1o ckmany JUCLUITTIH 1HKEHEPHO-TCOIOTIHHOTO K-
ay, sikui 3abe3nedye kadeapa riaporeosiorii Ta IHKCHEPHOI I'€OIOrii,
BxoaaTh Taki: "[pynrosHascTBO", "Mexanika rpyHtis", "lmkeHepHa
reosiorist”, "MeToanka 1HXKEHEPHO-TCOIOrTYHUX mocimkens”, "Cre-
LiabHI THKCHEPHO-TEOoNOriuHI po3paxyHku', "HopmaruBHa Oaza B
rigporeosnorii Ta imKCHEpHIH reonorii”, "MaremaruuHi Mozaeni B iH-
skeHepHi# reogiorii”, "[HkeHepHO-TeoMOTIuHEe MoaeToBaHH ", "Perio-
HAJIbHA 1IH)KCHEPHA IeOJI0TIs Ta IHKECHEPHA reoorist Y kpainu'.

Hanaroun BETUKOro 3HAYCHHS MPAKTUIHHUM 3aHITTSIM SIK aKTHB-
Hil QopMi OBONOAIHHA CTYACHTAMH HABUAIBHOIO Marepiany, Oyio
MirOTOBICHO [0 BHAAHHS LCH mpakTukyM. /o meBHOI MipH BiH MO-
BTOPIOE PaHille BUAAHI KOICKTHBOM KadeIpH METOANYHI MOCIOHHKH
B YaCTHHI IPYHTO3HABCTBA, AJI¢ BOJHOYAC BIiJOOPAKae METOAU BU-
BUCHHSI MAaCHBIB TPILIMHYBATUX CKCIbHUX 1 HAIMBCKEIBHHX MOPIZ,
CIOCOOHU PO3paxyHKy BEIHYHHH NEpepoOKH OeperiB BOAOCXOBHIL, a
TaKOXX METOAMKY OOUHCIICHHS HOPMATHUBHHX 1 PO3PAXYHKOBHX MOKa-
3HHKIB BIACTHBOCTEH IpyHTIB. [IpakTnkym nmpusHaueHu 111 BEACH-
HSl MPAKTHIHHX 1 TaOOPATOPHUX 3aHATh 3 HABYAIBHOI JUCLUILTIHH
"[HxeHepHa reonoris" y CTyACHTIB 2-TO KYPCy OCBITHRO-KBami(ika-
nidHOro piBHA "Oakamasp".

Pizni Buau OyaiBHULTBA (LIUBLIBHE, MPOMHUCIIOBE, T1APOTCXHITHE,
Mi3EMHE, MUBIXOBE TOINO) CTAB/STh MECPE 1HKCHEPHO-TCOIOT YHHI-
MH JOCIIPKCHHAMH 0arato 3amuTaHb 3ale:KHO BiJ TEOJOTIYHOI 00-
CTaHOBKH TCPHUTOPIi Ta cTaaii BUIIYKYBaHb. ABTOPH HE Mall MOX-
JIUBOCTI PO3POOUTH 3aBAAHHS CTOCOBHO BCIX MTHUTAHb, IO BXOASTH 10
MPaKTUKU GaxiBLUs 3 IHKCHEPHOI reonorii. Y 3B'3KY 3 IIUM Y JaHOMY
MOCIOHUKY PO3MIIICHO OMUC POOIT, IO HANYACTIIIE 3yCTPIYArOTHCS B
MPaKTHUI ¥ BAXKJIMBI A/ 3aCBOEHHS JICKLIHHOTO MaTepiaiay. 3aBaaH-
Hs1 00'€IHaH] B JEKiTbKA IPYIL, KOXKHA 3 SIKUX MICTUTh Pi3HI TEMH:

1) BuBuUCHHA ¥ 00pOOKa JaHUX 3 TPIIUHYBATOCTI NOPIA;
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2) BUKOHAHHS NPOTHO3HHUX PO3PAaXYHKIB BEIUYMHH MEPEPOOKU
OcperiB BOJOCXOBHIIL,

3) naGopaTopHi METOIH BU3HAYCHHS OCHOBHUX KJIacH(piKaIliHHNUX
MOKA3HHKIB BIACTUBOCTCH IPYHTIB;

4) MeToauKa OOYHCICHHS HOPMATHBHHUX 1 PO3PAXyHKOBHX IMOKa-
3HHKIB BJIaCTUBOCTCH IPYHTIB.

V KOXHIH 4acTHHI MOCIOHMKA € METOAWYHA YACTHHA, IC HABO-
JSTHCS OCHOBHI TMOJIOKEHHS BIAMOBIAHOTO PO3ALTY 1HKCHEPHOI I¢o-
JIOTii, po3paxyHKoBi (GOPMYIIH, JOBIAKOBI MaTepiany, HEOOXIAHI AT
BUKOHAHHS PoOIT. Jlogarku MicTaTh po3poOCHI aBTOpaMu BapiaHTH
HAaBYAJIbHUX 3aBJaHb.

ABTOpH OyAyTh Ay’>KEe BIUHI 32 BCl KPUTHYHI 3ayBaKCHHS 1 moda-
JKaHHSL, SIKI IPOCATh HAACHIATH 3a aapecoro: Kuis, Byn. BacumbkiBerka,
90, reonoriunuii dakynsTeT, Kadeapa rigporeosorii Ta IHKECHEPHOL
reonorii. Bemuka moaska perieH3eHTaM 3a MEeperisiy 1 WiHHI BKA3iBKH,
3po0JICHI B MIEPIO/ T ATOTOBKH MOCIOHHUKA 10 BUIAHHSI.



1. TPIMIUHYBATICTDb I'TPCHbKHUX IIOPIA

TpimpHYBaTICTh CKENPHHUX 1 HAIMBCKEIBHUX MOPLL — OJHH 13 BH-
pimansHuX (pakTopis IHKEHEPHO-TeoNoriyHoi oiHku. BoHa BracTuBa
CKEJIbHHUM 1 HAMIBCKEJIBHUM TOPOJAAM 1 XapakTepPH3yeE Pe3yabTar Io-
PYLICHHS IXHBOI CYLITBHOCTI — MEXaHIYHOrO pyHHyBaHHS. TpimmHy-
BaTICTh Pa30M 3 1HIIMMH TCKTOHIYHHMH NOPYIICHHIMH XapaKTCPH3YE
TEKTOHIYHY OYAOBY TOTO YH 1HIIOTO paroHy abo ALTSHKH, IPOCTOPO-
BY HCOJHOPLAHICTh 1 aHI30TPOINHICTh BIACTHBOCTCH MOPLA, WO iX
CKJIQJA0Th. SIKIO TIPCHKI MOPOAM MOWICHOBAHI TCKTOHIYHUMH II0O-
PYLICHHSAMH Ha BETHKI ONOKH 1 I HOPYLICHHS ICTOTHO BH3HAYAKOTh
TCOJIOTIYHY 1 TEKTOHIYHY OyIOBY IUITHKH 3araiaoM, TO TPILHHYBa-
TICTh ICTOTHO BH3HAYAE BHYTPILIHIO OY/I0BY OKPEMHUX OJIOKIB, CKIIaae-
HUX TBEPAMMH 1 BITHOCHO TBEPAUMH TiPCHKUMH MOPOJAMH.

TpimuyHM 3a3BHYal MPOCTATAIOTBCA MO JCKUTBKOX HANpsMKaX, sKi
B32€MHO MEPCTHHAOTECA. BOHM BU3HAYAIOTE MPOCTOPOBE PO3TALITYBAHHS
MOBEPXOHB 1 30H mocnadneHHst. Came ToMy TPILIMHYBATICTh BILIUBAE HA;

» MILHICTB 1 CTIHKICTB TIPCHKUX MOPI;

» nedopmariiiiHiCTh, XapakTep BHUSABICHHs AchopMarlii Ta iXHIO
BCIIHYHHY,

» BOJIOHOCHICTB, BOJIOTOEMHICTh, BOJOTPOHHKHICTH 1 TA30MpPo-
HHKHICTB;

» rTMOMHY TPOHHKHCHHS arcHTIB BHBITPIOBAHHS Ta 1HTCHCHB-
HICTh PO3BHUTKY MPOLICCIB BUBITPIOBAHHS,

» PO3BUTOK KOPO3IMHHX 1 KAPCTOBHX IMPOLIECIB 1 MPOHHUKHCHHS
KapcTy Ha IIHOHHY

» TCMIICpaTyPHHUN PESIKHM TIOPIT;

» WIBHAKICTh MOLTHPCHHS CCHCMIYHHX XBH/Ib 1 CCHCMOCTIHKICTD
opiz;

» MILHICTb, BAXKKICTb PO3POOKH 1 OYAIBEIBbHY KAaTCTOPIIO MOPI;

» BU3HAYCHHS TIOTY)KHOCTI 30HM 3HIMAHHSA TIPH MPOCKTYBaHHI
CHOpY .



3a MOXOHKECHHM TPILIHHHU B MPCHKUX MOPOAAX MOXKYTh OYTH Te-
KTOHIYHUMH 1 HETCKTOHIYHIUMU. TEKTOHIYHI TPIIUHH PO3BUBAIOTECS
B MarMaTWYHHX, METaMOP(IYHMX 1 0CATOBUX 3LEMEHTOBAHUX MOPO-
Jax MiJ BIUIMBOM TEKTOHIYHHUX CTHUCKAIBHUX 1 PO3TATYBATbHUX 3V-
CHJIb, SIKI TICPEBUIIYFOTh MEKI MILHOCTI mMOPiJ. BiAmoBigHO 10 1BOTO
TCKTOHIYHI TPIIHHNA MOAISIOTHCS HA TPIIHHKA CKOJIIOBAHHS (PO3BH-
BAIOThHCS MiJ BIUTHBOM JOTHYHHX 3CYBHHX — CKOIIOBAIBHUX — 3Y-
CHIb) 1 TPILIUHM BiAPHUBY (PO3BUBAIOTHCS IMiA BIUTUBOM PO3TArYBa-
JBHUX 3YCHb). TEKTOHIUHI TPIIIUHM, MO SKHX HE BIAOYBamocs me-
PEMIIICHHS TIPCHKUX TOPIJ, HA3UBAKOTBCH OIaKIA3GMU, & TIO SKHX
TaKe MEPEMIIICHHS BIAOYI0CS (3CYBH, MAKUAN), — NAPAKIAZAMU.

3araabHUMU OCOOTUBOCTIMH TCKTOHIYHUX TPILIHH €

1. Beanka ab0 MOPIBHSHO BEJIMKA BHUTPHUMAHICTh 34 MPOCTSITAH-
HSIM 1 ITUOWHOKO, 1HKOJHM BOHH MPOCTEIKYIOTBCS HA COTHI M THCSI
METPIB, PO3THHAKOYH MOPOIH PI3HOTO HNETPOrpadgivyHOro CKIamy.

2. BuzHaueHe mpoCTOpOBE PO3TAINYBAHHS, SKE HAWYACTIINE 3YMOB-
JIFOE YTBOPCHHS CHUCTEM TpitimH. Ha ofHii 1 ik camiii AUTSHII MOXKYTh
OyTH JACKIJIbKA CUCTEM TPILIKH, 10 B3AEMHO MCPSTUHAOTHCSL.

3. 3aKOHOMIpPHE CIHONYYCHHS CHCTEM TPIIIUH 3 TCKTOHIYHUMHU
€JIEMEHTaMH — CKIIQIKaMH, TCKTOHIYHUMH MOPYIICHHIMH Ta 1H.

4. KoHTpobOBaHICTh OaraTteMa CTPYKTYPHO-TIETPOrpadiuHuMH
CJICMCHTAMHU TIOPIA — IIAPYBATICTIO, CJIAHIFOBATICTIO, JIHIHHICTIO 1
CMYTaCTICTIO, OPIEHTYBAaHHAM LLTIPOBHX BUAINICHb, KUIBHUX YTBO-
pcHb Ta iH.

TexToHiuHI TPIMHUA CKOJIOBAHHS 3a3BHYail OyBarOTh MPHUXOBA-
HUMU a00 3aKPUTHUMH (BOJIOCSHI), IXHI IUIOMIMHU TJIAACHBKI, PUTEP-
Ti, IHKOJIH 13 A3¢pKAIaMH i OOPO3HAMH CKOB3aHHS, 110 CBIJYUTH PO
JICSKE TMCPEMIIICHHS CYCIAHIX OJIOKIB y3A0BXK HHX. Y 0araThOX BH-
MaJKax Taki TPILUHH YTBOPIOIOTH ABI MOXHI CHCTEMH, INO MEPETH-
HaroTbcsd. OKpeMOCTI, YTBOPEHI LIUMH TPIIIMHAMH, MAIOTh NPABUIIb-
Hy ¢opmy. TpiMHH IBOrO THIY, SK MPAaBUIO, HECBOAOHOCHI abo
C1a0KOBOJOHOCHI, BOJONPOHUKHICTh MO HHUX HeBeiamka. Ilpu Bu-
KPUTTI TIPCBKUX TOPIA 3 TAKUMH TPIIIUHAMH MOXYTh BHHHUKATH
3Ha4Hi Aedopmarii — 3IMIECHHS BEITUKUX MAC TIOPI.

TexToHIUHI TPIIIKMHK BIAPHUBY 3a3BHYAi BIOKPHTI (35104l), KPYTO
HaxXWICHI a00 BEPTHKAIbHI, 3 HEPIBHUMHU, 3a3yOpPEHUMH 1 OyrpUCTH-
MU IUIOIIUHAMH, YKPUTHMHU NaTbOKaMH, HAIBOTaMH, LIO CBIAYHTbH
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MPO UHUPKYJSIIK MO HUX MI3EMHUX BOJA 1 po3umHiB. YacTto BOHH
OyBarOTh 3AMOBHCHI MPUBHECCHUM IMIIAHO-TIMHUCTHM MaTepianiom,
a TakoXK MPOAYKTAMH MOAPIOHCHHS 1 MEPETHPAHHS TMOPiA, MPOAYK-
TaMU BHUBITPIOBAHHS 1 I pOTepManbHUX 3MiH. Jlo IUX TPIIKH 4acTo
MIPUYPOUCHI JKUITK KBapLy, KAIbLHTY, TIICY, & B paliOHax Oaratopiy-
HOI MEP3NOTH — KUIIH JTBOAY .

TpimpHN BIAPUBY YacTO BOAOHOCHI, BOJONPOHHUKHICTE MO HUX
MiABHUIICHA, TOMY BOHH OOYMOBIIOIOTh BEIHKI MPUTOKH MiA3EMHHX
BOJ O TIPHUYMX BUPOOOK, a TAKOXK BEJIUKI BUTPATH BOAH Ha (iIbT-
paLito 3 KaHAJIB, BOJOCXOBHII, i BOAOMIAMPHAMH CIIOPYJaMH 1 B
00xix ix. Bonu yacto ciayxate muIIXamMu maioMy TigpoTepM i3 riu-
Ounn. TpiKMHE BIAPHBY 32 MPOCTATAHHAM 1 32 TTTHOWHOKO MPOCTE-
JKYIOTHCSI HA KOPOTIII BIJCTaHI, HI’K TPIIUHU CKOJIOBaHHS. [HKOIH
BOHH NEPCPHBYACTI: OJHA TPILIMHA BUKIHHIOETHCS, a MOPSA 3 HEKO
3'IBISETHCS 1HIIA TAKOTO K HanpsAMKy. Ha okpeMux AiasHKax BOHH
MOJKYTb 3TVINYBATUCS W YTBOPIOBATH 30HU MiJBUINCHOI TPIIIMHYBa-
TOCTI a00 HABMAKU, OyTH OAMHUIHUMH. Y OCPEroBUX 0OpHBAX, YKO-
cax 1 mA3eMHUX BHPOOKaxX TPIIUHH BIAPHBY CIPHUSIOTH YTBOPCHHIO
BHBATIOBAHb 1 BEJUKHUX 3MIIICHb TPCHKHUX MOPIJ, & TAKOXK IHTCHCUB-
HOMY PO3BHUTKY BHBITPIOBAHHS 1 KOPO3IHHUX MPOLECIB HA ITHONHY.

V mopojax, 3IMTHX y CKIAAKH, 4acTo J0OpE BUPAKCHI MOBEPXHL
MOJINTBHOCTI, OPIEHTOBAHI 3aKOHOMIPHO BiTHOCHO CKJIa10K. Take siBuine
MOTITEHOCTI HA3UBAETHCS KiTBaKeM. Kigaow HE TIOPYIIYE CYLTBHOCTL
TOPOH 1 LM BIAPI3HSIETHCS Bi{ TCKTOHIYHUX TPIIIKH. Y BIACTOHCHHSIX
B 30HI BUBITPIOBAHHS KJIIBAK MA€ BUIISI BIAKPUTHX ab0 3aKPUTHX
YaCTHX MAPATCIbHUX TPIIUH 3 PIBHUMH HMOBEPXHSMH 1 YACTO-TYCTO 31
CIiJaMH CKOB3AHHS 1 MPUTHPAHHS. Y TOpOoJax, o nepeOyBaroTh 1M03a
30HOK BHBITPIOBAHHS, MOBSPXHI MOALIBHOCTI MPUXOBAHI, BOHA BHSIB-
JSFOTBCS TIPH yAapi 10 TIOpoi 200 MpH ii CTHCKaHHI.

3a MOXOKCHHAM KIBK MOXKE OYTH CHIOTCHHHM, TOB'SI3aHHM 13
BHYTPILIHIMY TTIMOWHHAMH NPOLIECAMH 3¢MHOI KOPH (CKJIaJKOYTBOPCH-
HSIM, YTBOPCHHAM PO3PHBHUX JHCIOKALIH, MeTaMOpdizMOM), 1 €K30rCH-
HUM, TIOB'I3aHUM 3 TMOBCPXHCBUMH IMPOLCCAMHU (JIArCHE30M, PyXaMu
JIBOZIOBUKA, 3CYBIB). EK30T¢HHHMI KITiBaXK — SIBHIIE PLAKICHE H JIOKATBHE.

KriBaxk moaiisiroTh Ha KITIBAXK TUli W KIIBAXK PO3IoMy (PO3KOIY).
ObuaBa BOHHM YTBOPIOKOTHCS B MPOILEC] MIACTUYHHX AcdopMariit
MOpPiA 32 BIATIOBIAHUX YMOB. Knieaow meuii 3yMOBICHHI OPiEHTOBA-
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HUM IUIOCKO-TIAPATICIbHUM PO3TALIYBAHHIM MIHEPATiB V MOPOJI.
OcobmBo xapakTepHUil BiH A MetamMopgiuHux mopin. PospizHa-
FOTh JSKLIbKA BH/IB KIIIBAXKY TEUil: OChOBUH (IapaieIbHHI OCEOBHM
MOBCPXHSIM CKIIAJ0K), MOMIAPOBHMA, iowuactuit. Jlo kmiBaxy Tedii
BITHOCSTh TAKOXK KPUCTATI3aLIWHY CIAHLIOBATICTh, KA YTBOPIOETh-
Cd B Pe3ynbTari NepeKpucTamizamii mopix mij BILUIHBOM (akTopis
metamopdismy. KnmiBak Tedii OXOMIOe 3a3BHYail MOTYXKHI TOBIII
mopia. BigHOCHO mapyBaTOCTI BIH MOXKE PO3TALIOBYBATHCS IO-
PI3HOMY: JlaroHAIBHO, MAPAJICIBHO 1 PIAUIC MCPICHANKYISPHO.

TpimMHA HETEKTOHIYHI YTBOPIOKOTHCS IMTiA BIUIMBOM BHYTPILIHIX
CHJI CTUCHCHHS 1 PO3TATYBAHHS, IO PO3BUBAIOTHCSA B TIH UM 1HIIIH
nopozi. Taki TpiluHY 3yCTPIHAIOTHCS HOBCIOAHO, BOHH AYXKE Pi3HO-
MaHiTHI. 3aranbHi 0COOINBOCTI B HUX TaKi:

» TPUYPOUCHICTD 10 MPHITOBEPXHEBUX a00 HABITH BEPXHIX rOpHU-
30HTIB 3€MHOI KOPH;

» CBOEPIHICTD TSl KOXKHOTO meTporpadiasoro tumy nopia (yTBo-
PIOIOTE OKPEMOCTI Pi3HOTO PO3Mipy 1 GopMH Y PI3HHX THIIIB HOPIL);

» HECBUTPHMAHICTb 32 MPOCTSATAHHIM;

» BIACYTHICTb, SIK MPABUJIO, V 0arateOX 3 HUX YITKO BH3HAUYCHUX
CHCTEM;

» y MPUIOBCPXHCBUX TOPH30HTAX 3€MHOI KOPU BOHH BIAKPHTI, &
3 INTUOMHOKO 3BYXKYIOTBCS 1 BUKIIHHIOKOTHCS.

HetekroniuHl TpiluHMA 32 CBOIM MOXOKECHHAM MOXYTh OYTH
MOALJICHI HA ACKLIbKA TPYII:

1) konmpaxyiiini, MO BUHUKAIOTh Y 3B'SA3KY 31 3MEHIICHHAM 00'-
€MY TNPHU BUCTUTAaHHI MAarMaTUYHUX MOPLJ, — TPIIIUHHU MEPBHHHOI
OKPEMOCTI;

2) mpiyuny ycuxauHs, MO BUHHUKAKOTh YHACTIAOK 3MCHIICHHS
00'eMy OcaJKiB MMPU IXHPOMY BHCHUXaHHI Ta YCAILI MMPH AlarcHe3i;

3) mpiwunu Haniacmyeauus, MO BUHUKAIOTh B OCAJOBHX MOPO-
Jax y mpoueci ixHpoi mtudikaiii, sKka cynpoBOIKYEThCS ACriapara-
LI€0 U YUIUTBHCHHSIM,

4) mpiwunu eugimprosans, Kl YTBOPIOKOTBCS B PE3yNIbTaTi pyH-
HYBaHH IOP1] IPY BUBITPIOBAHHI,

5) mpiwunu pozeanmadcicenHs, IO BUHUKAKOTh MPU 301TBIICHHI
00'eMy mopiJ YHacTiAOK iXHbOI rigpaTaunii abo B pe3yabTaTi MPYKHOL



BiJAa4l OPU BUKPHUTTI TTHOOKUMH KOTIOBAHAMHU, MiJ3EMHHUMH BHPO-
OKaM¥ YM epO31HHIMH MPOLECAMHU,

6) mpiyunu 3cysie, Npoeanie i NPocioans, K1 MPOSBIIFOTHCS BHA-
CIiJOK MEPEPO3NOALTY HANPYKECHb Y TIPCHKHUX MOPOJax 1 MOPYLICH-
Hs IXHBOI PIBHOBArH;

T)wmyuni mpinunu, IO BUHUKAKOTH MM Yac BUOYXiB, OOpYLICHb
a60 miApoOKH TIPCHKHUX MOP1LA MA3EMHAMH BUPOOKAMHU.

Kontpakuiiiai TpiluHN 3a3BHYAl PO3TAIIOBYIOTECS MEPIICHIUKY-
JSIPHO 1 MapaneibHO A0 MOBEPXOHb OXOJIOKCHHS MarMaTHYHUX I0-
piz, po3buBarouy iX Ha OKpeMOCTi KyOIUHOi, mapanenenineaHoi, MaT-
pauononiOHoi, croBmyacToi, Kyasactoi Ta iHmuX Qopm. Tomy ixHs
MICPBUHHA OKPEMICTh MOXKE YTBOPIOBATHCS MiJ BIUTMBOM OJHOYACHOI
Jii BHYTPINIHIX KOHTPAKLIWHKUX 1 30BHIIIHIX TCKTOHIYHUAX CHIL.

Tpimuan ycnxanss (200 JlarceHETHYHI) MPOSBILIIOTCS B TOHKO3E-
PHHUCTHX 1 MTHHUCTHX TOpogax. BoHu 3a3Buuail BIAKPHUTI, POIIMIUPESHI
Ol BEPXHBOTO KpAKo 1 3aTyXaroui, BUKIHHIOOTBCS NOHH3Y. Posra-
MIOBYIOThCS MICPIICHANKY IPHO [0 MOBEPXHI IJ1acTa 1 HC BUXOSITh 34
HOro Mexi, 3aBKIU A0Ope BUPKCHI HA JOHHIA MOBEPXHI BHCOXIIHX
BOJOWM, YTBOPIOKOUH BEPTHKAIBHY MOIITOHAIBHY OKPEMICTb.

TpimpHN HamapyBaHHS PO3BHBAIOTHCI MO IIAPYBATOCTI MOPIZ,
0CODIHMBO HA MEXI CYMDKHHX METporpadivuHo Pi3HHX IIapiB. 3alexK-
HO BiJ XapakTepy MAapyBaToOCTi i TPIIIMHH YTBOPIOIOTh TOBCTOILTH-
TKOB1, TOHKOIUTUTKOBI a0 THCTYBaTI OKpeMocTi. BUHHMKAarOTE BOHU B
MPOLIEC] YIUIBHEHHS 1 Aeriaparaiii mopia npu gitudikamii, OCKiIb-
KH Pi3HI TOPOAH HEOAHAKOBO PEAryrOTh HAa 30BHIIIHI 3YCHILIA.

TpiluyHN BUBITPIOBAHHS BHHHKAIOTH V PE3YJIbTaTi PYHHYBaHHA
TiPCHKUX MOPIJ MiJ BILTHBOM KOJHBAaHb TEMIICPATYPH, BOAX 1 BOIHHUX
PO34MHIB, KOPIHHS POCITHUH 1 oprani3mi. OCOOIUBO IHTCHCUBHO PO3-
TPICKYBaHH MOPiJ BiAOYBAEThCA MPH IXHROMY 3aMEP3aHHI U po3Me-
p3aHHI, y Pe3yJbTaTi Y0r0 BHHHKAKOTh TaK 3BaHI MOPO300IiHHI Tpi-
IWHA. TPIMIMHA BUBITPIOBAHHS PO3TALIOBYIOTHCS B MPHUIIOBEPXHE-
BHX TOPH30HTAX, PO3ALISIOUN MOPOoAY. BOHM 3BHBHCTI, posramyxy-
FOTBCS, TUIOIIMHU B HUX HEPiBHI. bing moBepxHi Wi TPILMHU 3a3BH-
Yail BIAKPHUTI, 3 INTMOMHOK BUKIHHIOKTECS.

TpimyHN pO3BaHTAXKCHHS 3'BIAIOTHCSA OPU 301TBIICHHI 00'eMy
MOPIJ MIC/IS 3HATTS 3 HUX HABAHTAKCHHS. Take 301bLICHHS 00'eMy
MOske OyTH OOYMOBIICHO TiApATAIerd0 ab0 MPOSIBOM MPYKHUX Aeho-

9



pMari (po3yurinpaeHHEIM) nopia. Hanpuknaza, yHacaiaok riapararii
aHTIJPUTY 1 TIEpeXoi HOro B rinc BiAOYBaeTbhes 301IbIICHHS 00'eMy
pubmu3HO Ha 27 %. [lpu 1poMy BHHUKAIOTH 3HAYHI BHYTPILIHI Ha-
MPY>KEHHS B MOPOJI 1, K HACTIAOK, 3'BISIOTHCS TPIIIHMHU SIK V TIICi,
Tak 1 B mopoJax, mo HOro nepeKpHBaroTh.

PosBanTakeHHs: mopid BiA [Aii CTUCKAIBHUX CHJI OIS MOBEPXHI
3eMJIl, i JHULIEM 1 B OOpTaxX AQJHH, Y TTHOOKHUX BHIMKAX, KOTJIO-
BaHaX, y kap'epax a0o Ha IMHOHHI B MA3CMHUX BHPOOKAX BHKIUKAE
PO3KPUTTS MPUXOBAHUX 1 3AKPUTHX TPIIIUH, PO3YILITBHEHHS MOPIA Y
OiK BUIBHOTO MPOCTOPY 1 MOSIBY HOBUX TPIIUH PO3BAHTXKEHHS abo,
SIK iX 1111¢ Ha3UBAKOTh, "MPYKHOI Biaga4l", "Biacinanns", "G0PTOBOTO
Bignopy". TpiIMHH pPO3BAHTAXKCHHS PO3BUBAOTHCS OLIBII-MCHII
napanenbHo 10 BiacnoHeHoi moeepxHi. [lobmm3y wmiei moBepxHi ix
fararo 1 BOHH A00PE BHUPAXKCHI, 3 MIHMOUHO K CTAKOTh PIALINAMH 1
MeHI 4iTkumHu. [lo TpimpHax po3BaHTKEHHS YacTO BiAOYBAETHCS
3MILICHHS (BIACIAAHHS) MOPLA 1 YTBOPEHHS CTYMIHYACTOCTI MO CXH-
JIy, 3CYBIB CTPYKTYPHOTO THITY 1 00BaJIiB.

TpimpHM 3CyBIB 1 MPOBaNiB 3'ABIIOTHCS HA ALMSHKAX, A€ MOPY-
LIVEThCS PIBHOBAra Mac TiPChKHX MOPiA 1 BIAOYBAETBCS iXHE 3Mi-
LICHHS. Y Pe3yJbTaTi [bOro B MiPChbKHUX MOPOJAX BUHUKAOTH 3CYBHI,
CKOMIOBAJIbHI M PO3TATYBAbHI HANPYXKCHHS. 3CYBHI TPIIUHH PO3-
BHBAIOTHCS TOJJOBHUM YHHOM Y TiI1 3CYBY 1 YaCTKOBO B3JOBXK HOTO
rpanuis. [lo TpimuHax, mo oOMeXKyOTh 3CYB, 3a3BUYai BIA0OYBAETh-
Cs 3pHB 1 3MIIIEHHS Mac ripchkux mopia. Lle Tak 3BaHi TpiluHM BiJ-
puBy. BoHH yTBOPIOIOTECS MapaIC/IbHO CXUITY, YKOCY a00 HammiBIHpP-
KOM OTIEPI3yIOTh 3CYyBHHUI MacuB. HaliuacTiiie BOHH BUHHKAOTh OISt
BCPIIMH 3CYBIB, A¢ BHACIIIOK L[OTO B Peiabedi CXUIy 3'IBIISIETHCS
CTyMmHYACTICTh. TPIIIMHU BIAPUBY 3a3BHUYAH BIIKPHTI, O MOBEPX-
HI 36MJII 3515041, 3 TIIMOMHOIO BUKIUHIOKOTHCS.

TpimuHA MpoBaNiB BUHHUKAKTh HAJA KAPCTOBUMH ICUepamMH Ta
IHIIMMY TOpOXXHUHAMH. BOHM 3a3BHuail BiIKPHTI, 3s5104i, KPyTi 200
BEPTHKANbHI, O-PI3HOMY OPIEHTOBAaHI B ILUIaHI.

PizHOro THmy mTY4HI TPIIIMHA YTBOPIOIOTHCSA B TIPCHKUX MOPO-
Jax mia yac BUOYXOBHX POOIT 1 MiA BIUTMBOM TIPHHYOTO THUCKY HPH
po3poldui iX miA3eMHUMH BHPOOKaMH, FTUOOKMMH BHIMKAMH TOLIO.
V mnaHi Taki TPIIUHA MOXKYTh MaTH Pi3HE PO3TAINYBAHHSI, BOHH
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PO3THHAKOTH MOPOAH JIUINE 3 MOBSPXHI a00 HA TIK YH 1HIIIN TJTHOUHI,
HE JOCATAr0YH MOBEPXHI 3eMITi.

Takumu € ocHOBHI reHeTwvHI TUnu TpimuH. [lix gac iHxeHEp-
HO-TCOJIOT1YHOTO BUBYCHHS TPIIHHYBATOCTI CKEIBHHUX 1 HAMiBCKE-
JBHHUX MOP1A HEOOX1THO MPUIIIATH BETUKY VBAry TAKUM OCHOBHHM
MTUTAHHIM:

» MPOCTOPOBOMY PO3TAIIYBAHHIO TPIIIHH, TOOTO IXHBOMY OPi€H-
TYBAHHIO, 3 METOK 3'SICYBaHHS MAHIBHUX CHCTEM TPIIIHH, OPIEHTY-
BAHHIO MOBEPXOHD 1 30H MOCIA0ICHHS, 1 OTIKE, MPOCTOPOBOI HEOAHO-
piaHOCTI Ta aHi30Tpomii MOPiA HA TiH UM 1HININ JISHII;

» MopGoJIoTii TPIMKH 1 CHCTEM TPIIHMH IS BCTAHOBJICHHS iXHIX
TCHETHYHHX THIIB 1 BUILICHHS JTOKATbHUX 1 PETiOHATBHUX TPILIHH;

» BU3HAYCHHIO CTYIICHS TPIIIHHYBATOCTI MOPIT 3 METOKO KIIBKIC-
HOI OLIIHKH CTYTICHS IXHBOI MOAPIOHCHOCTI — 3pyHHYBaHHS, BUILICH-
HsI AUTSTHOK 1 30H, 1[0 BIAPI3HSIOTHCS 33 CTYIICHEM TPIIIHHY BATOCTI,

» OLIHLI BIUUBY TPIIIKMH 1 CHCTEM TPILIMH SIK MOBSPXOHB 1 30H
MOCIabICHHS HA MILHICTD, A¢hOPMAIiHHICTD, CTIHKICTh 1 BOAOIPO-
HUKHICTh MOPiJ Ta iX aHI30TPOMHICTh y I[bOMY BIJHOIICHHI, OL{HII
iXHBOTO BILIMBY HA CTIHKICTh MICLICBOCTI i MPOSKTOBAHUX CIIOPY I,

» BUBHAUCHHIO PaIliOHAIBHOT METOJUKH JOCITHUX POOIT T yac
IH)KCHEPHO-TCOIOTIYHUX BUINYKYBaHb IS BHSBICHHS aHI30Tpomii i
JUPCKIIHHOCTI (DI3UKO-MEXAHIYHUX BIACTHBOCTCH MOPIJT 3aJICHKHO
BiJ OPI€HTYBaHHS IXHBOI TPILIMHYBATOCTI.

3aBaaHHA 1H)XKCHEPA-Teoyora MOJSra€ y BCTAHOBICHHI KiNMbKICHOT
Ta KOPEJILIHHOI 3a7IeKHOCTI MK XapakTepoM Ta 1HTCHCHUBHICTIO Tpi-
LIMHYBATOCTI ¥ CTAHOM 1 BIACTHBOCTSIMH MAaCHBIB TMPCHKHX HOPIA.

[1pu BUBYCHI TpilKH Ta IXHBOI Knacudikarii ¢ ypaxoByBaTH:

» TeHE3HuC, o BlAoOpaxae GakTopu Ta MEXaHI3M YTBOPCHHSI,

» BIK 1 IOC/TIIOBHICTh YTBOPCHHS,

» OpIEHTALIIO Y IPOCTOPI, PO3MIPH;

» IHTCHCHBHICTb (CTYIIHbB) TPILIHHYBATOCTI;

» XapakTep MOBEPXHI CTIHOK;

» HAsBHICTH HAMOBHIOBaYa (HOTO CKIIA 1 BIIACTUBOCTI);

» MOKJIMBI 1HKCHCPHI 3aXOJM /IS 3aroOIraHHS HCTATHBHOTO
BIUIMBY TPIIIUHYBATOCTI Ha CTIHKICTh CIIOPYA.
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Knacudgpixauin mpinjun 3a cenezucom

Tabauus 1

I'pyna Tpimms T'enernunmii THII
Konrpakuiiiai B e(y3mBHUX Ta IHTPY3HBHHX IOpOJAxX 3a
PaxXyHOK 3MCHIICHHSI 00'€MY I 4ac OXOJIO-
JDKCHHSI 200 IEPBUHHOTO BiIOKPEMICHHS
JlitoreneTmyHi VYcanku, HamapyBaHHS, 00'€EMHOTO YIIiTb-
HCHHS B JIITH()IKOBAHUX TIHHUCTHUX IOPOAAX

Texroniuni (eHnoreHHl) | CTHCKaHHS, pO3TATY BAHHS

Ex3orenni BusiTproBaHHA, MEP3IIOTHI, 3CYyBHIi, IPOCAI0-
Bl, cy(o3iiiHi
TexHOTCHHI Po3BaHTOXCHHS, pO3Y IIIIbHCHHS

Knacudgpixauin mpinjun 3a wmiupunoro (3a JI. 1. Heiinumaom)
MixkpoTpimusan — 10 0,1 mm;

Bomocsai — 0,1-1 mm;

By3pki — 1-5 MM;

Cepenni — 5-20 mm;

upoxi — 20-100 mm;

Hyxe mupoxki — 100-500 mwm 1 Ginmpie.

Knacudgpirauyin cminok mpinun 3a eucomoro HepigHocmeil Ha HUX

Tabauuys 2
Tumn CTiHOK Po3mipu HepiBHOCTEIH
TJIaICHBKI 10 0,1 MM
IMOPCTKI 10 1 MM
Oyrpucri 10 10 MM
HCPiBHI Oigpme 10 MM

Knacudirauis 3a xapaxmepom nanoeHeHHs mpiujun
» TCKTOHIYHA OpeKUisL,
» MiHEpaJIbHI YTBOPSHHS (32 PaXyHOK I1APOTCPMATBHHUX PO3UHHIB),
» TOPOJM BUBITPIOBAHHS (&K 10 THHUCTHX),

Hlokasznurxu xinexicHot
Xapakmepucmuky mpijuHyeamocmi
Moayas tpimunyBatocti (32 O. I Cuninnmv-bexuypinnm) — e
KUTBKICTD TPILIMH, SIKA MPUMATAE HA OJUH MOTOHHHUH METP PO3pPI3y.
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MMuroma rycrora TpimmuH (32 €. M. [lepmsikoBum) — 11e 100y TOK
13 YKCNa TPILIUH OJHOTO HANPSMKY, SIKI MPHUNAIATh HA OJUH MO-
TOHHHHA METP PO3pi3y, Ha CEPEAHIO MMPHHY TpilnH. BoHa pospaxo-
BYETBCS 32 (hOpMyII0E0

Q = UTp tcep:

ae Q — muroma rycrora TpimmH; U, — KIIBKICTH TPIMIHH OXHOTO
HaNpsMKy, IO NPUMNAIA€ HA OAWH IOTOHHHH METpP PO3PI3Y; teep —
CepeaHs IIUPHUHA TPIIIUH.

Koediuient TpimmaHoi mycrorHocTi (3a JI. 1. Hedmranr) — ne
BITHOIICHHS! 3arajibHOI IO TPIIIUH, BUMIPSHUX HA ACAKIA JLISH-
11, 10 TUTOL BCI€l JUISTHKH, BUPAKCHE Y BIACOTKAX

Kmp = SmTPIOO %

ne Kmp — xoediliieHT TPIMUHAOI MyCTOTHOCTI; S — IUTOIA BCIel Ji-
. . . 2

JIHKH, M, Smp — 3arampHa TIOIA TPIIMUH HA AiIsHIN, M~. BoHa

JMOPIBHIOE CyMi ILIOHI YCIX TPIIIKH, PO3paxoBaHiii 3a (HopMyJIOH

Smp = Zlihi ,aci=1,2, ..., n (n— KiIbKICTh TPIIUH HA JUIAHIN);
i=1
[; — moBkuHA -1 TPILUHH, M; A; — IUPUHA -1 TPILUHH, M.
3a UM MOKA3HUKOM PO3PI3HSIOTh:
1. CnabkoTtpimunyBati nopoau (Kmp <2 %).
2. Cepegnpotpimunysarti (Kmp = 2-5 %).
3. CunbHotpimunyBati (Kmp = 5-10 %).
4. Nyxe cunpHOTpimunyBati (Kmp = 10-20 %).

1.1. ITIo6yaoBa po3n-aiarpamu
Ta KPYTrOBOi AlarpaMH TPIIMHYBATOCTI

[Ticns moainy YHUCICHHUX BHMIpPIB TPIIIUH HA CHCTEMH MEBHOTO
TCHE3UCY CKIIAAAOThCS PI3HOMAHITHI AlarpamMu Uil KOXKHOI CHCTEMH
TpitwmH ab0 3BSACHI Aiarpamu ajis BCix TpimuH. HadmpocTimn miar-
pamu — posu-diaepamu a3UMYTIB NiHIA a00 CHiAIB MPOCTATAHHS,
a3UMYTIB NaJiHb 1 KyTiB MaAiHb TPILIUH.
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Posa-oiaecpamu asumymie npocmseanus mpiwyun OYAYEThCS HA -
BKpPY31 JOBLUTbHOrO paziyca. [lepm 3a Bce HEOOXiAHO BCi BUMIPH NPO-
CTSATaHHS TPIIIUH TCPEBECTH B miBHIYHI pymOu. Ha oxpecieHoMy
MiBKPY3l (IBa MIBHIYHI KBAJPAHTH 33 MPOCTATAHHAM) HPOBOISTHCS
paxaiycu 3 iHTepBaNOM Mix HuMH, Hanpukiaag 10° (0-10°, 11-20°, 21—
30°1 1. a.). MakcumalnpHa 3 yCiX HASBHUX KUTBKICTh BUMIPIB y Oy ab-
SIKOMY 1HTEpBalIi BiANOBLAaTHME NOBXKHHI paxiyca. Lle Oyae po3mipom
MacIiTabHOI JITHIWKH, SIKY HCOOXITHO PO30UTH HA MOIIJIKH, IO BIIIO-
BIJAIOTh MaKCHMAIbHIH KITBKOCTI BUMIpIB y meBHOMY iHTepBan. [1o-
TIM Y KOXKHOMY 1HTEpBaJIl HEOOXiTHO BIIKIACTH KiTBKICTh BUMIPIB Y
MacmTabi, TOUKH B CYCIIHIX IHTEpBaNax 3'€qHATH 1 OTpUMaHy irypy
BU/IUTATH KOJIBOPOM a00 IITPUXOBKOKO (AMB. puc. 2).

Ha TouxoBUX pyeosux Oiacpamax €neMEHTH 3aNIraHHs (A3UMYT
MPOCTSTAHHS 1 KYT MAJIHHS) TPIIWHA HAHOCSTHCS Y BUIVILAL TOYKH HA
crieuiaipHO odyaoBany Citky (puc. 1). [t npurotyBaHHs CITKH KpyT
JMOBLIBHOTO pajiyca PO30HBAETBCS PAaiycaMu 1 KOJamu. 30BHILIHE
KOJIO CITKH TPAAYIOETHCS 0 XOAY FOAMHHHUKOBOI cTpiiku Big 0 10 360°.
Ha wifi mikasm BiAKIAJAFOTECS a3UMYTH MPOCTSITAHHS ILIOMIAH TPILIHH.
KyTu maisHs BiApaxoBYIOTHCS MO KOHIICHTPHYHKMX KOJAX BiA LICHTPA
no niepudepii (Big 0 10 90°). Takum YUHOM, KOKHA TPIIIKMHA HA Jiarpa-
Mi 300paXKy€TbCSl Y BUIVILAI TOUYKH, MOJOXKCHHS KO BH3HAYAETHCS
A3UMYTOM IMPOCTSTAHHS 1 KyTOM MAIHHSI i€l TPILHHH.

®Dopma ToukH (KpyKEUOK, KBaapar abo TPUKYTHHK) MOXKE O3Ha-
YaTH FCHE3UC TPIIHHM, a KOJIbOPOM TOYKH MOXKHA BlIOOPA3UTH BHUJ
3aMOBHCHHS TPIIMUHU. 32 HEOOXIJHOCTI MOKHA BBECTH J0AATKOBI
JTOBIJIbHI YMOBHI MMO3HAYKH.

Ha TtoukoBux miarpaMax TOPHU30OHTAJIbHA ILIOI(WHA (TPIIIKHA,
JKHJIA TOIIO) MAE BUTJISA TOYKH, IIO JIC)KHUTh Y LICHTPIL Aiarpamu. Y ci
MOXWITI TUIOIMHY MPOCKTYIOTBCS Y BHIVIAAl TOUYOK V CEpeaHil uac-
THHI JiarpaMy MiXK 30BHIIIHIM KOJOM 1 HEHTpoM. YuM KpyTilue ma-
JAKOTh TPIIHMHH, TUM ONMKYEC A0 30BHIIIHBOIO KOJIA PO3TAIIOBY-
FOThCS iXHI Mpoekuii H HaBmaku. BepTukanbHI MIOLMIMHU MPOCKTY-
FOTBCSI HA 30BHILIHE KOJIO.

Koxxna Touka Ha giarpami mokasdye Opi€EHTYBaHHS OKpEeMOi Tpi-
muHr. KinbKiCTh TOYOK Ha Alarpami BIAMOBIAAE KiTBKOCTI BHKOHA-
HUX BUMIPIB TPiIIKH.
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KoHueHTparist To40K y MEBHINA YaCTHHI AiarpamMu J03BOJISIE BUII-
Uty cucteMu TpimuH. [Ipu ipoMy 3 aiarpaMu MOKHa OLIIHATH MEXi
3MIHH €JICMCHTIB 3aJSTaHHS KOXKHOI CHCTEMH TPILIMH 1 OTPHUMATH
CEPEIHE 3HAUCHHS CIICMCHTIB 3Q/SITAHHS CUCTEMU, OLIIHUTH BIJHOC-
HY IHTCHCUBHICTh CUCTEM TPIIIHH.

2. BU3HAYEHHS PO3MIPIB IIEPEPOBKU
BEPETIB BOAOCXOBHIIIA

Mertoa I'. C. 3os0TaproBa

Lleit MeToa mae MOXKITUBICTH PO3PAXYBATH MIHUPUHY 30HH MICPEPO-
Oxu Oepera 1 moOyaysaru woro Houi npodine as 10-piuHOrO me-
pioay Bia MOMCHTY 3alOBHCHHS BOJOCXOBHIIA 1 JJIs1 KIHIEBOI CTaIil,
SIKA MA€ MPaKTHYHE 3HAYCHHS. [l KIHICBOKO CTAIEr0 MEPepOOKU
PO3yMiEMO Taky IIHPHHY 30HH PYWHYBaHHSI, YTBOPCHHS SIKOi 3ame-
JKUTh BiA TCOJOTTYHHMX 1 TAPOJOTIYHMX YMOB 1 32 YacoM CIIiB-
po3mipHe 3 TepmiHOM amoptH3auii crmopyn. Ilpumyckaerscs, mo
MPOLIEC BUPOOICHHS HOBOrO mpodiaro Oyae A0 LBOTO MOMEHTY B
OCHOBHOMY 3aBEPILICHUI.

Jns mporHo3y nepepoOku Oepera BOAOCXOBUIIA HA SIKIH-HEOY b
JIUTSHLI BHKOHYEThCS B IEPINY YEPry HOro 1HKCHEPHO-TCOJNIOTIUHE
pationyBaHHsI, TOOTO BUAUISIOTBCS TakKi BIAPI3KU Oepera, A¢ dopma
HWOro HAJABOJHOI ¥ MiABOAHOI YaCTHH, r¢OJI0ro-IiToNoriuyHa Oy 10Ba 1
TAPONOTIYHI YMOBH 3THLIAKOTHCS MPHOIH3HO OJHAKOBHMHU.

V mMexax BUAIICHUX BIAPI3KiB Oepera HaMiuaroThCsl HAWXapakTe-
PHIII TOYKH, AJISI SKHX BHKOHYETHCS PO3PAXYHOK 1 moOya0Ba Mpo-
¢imro Oepera. [list BUAIICHUX TOYOK HEOOXITHO JOAATKOBO MATH:

» tonorpadiuauii npodine Oepera (BKIOYHO 3 HOTO MiIBOAHOO
yacTuHOI0) B Macinradi 1:2000-1:10000;

» [aHl Ipo PIBHCBHUI PEKUM 1 IIBUAKOCTI TCUIH HA BOJOCXOBHILI;

» mapameTpH XBUIIb PI3HUX HAMPSIMKIB 1 JaHI PO MIBUAKOCTI BITPY;
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» JaHi TIPO TeOJI0TO-ITONOTIYHY Oy I0BY Oepera, PO3MHUTICTh TTOo-
pia, o HOro CKIagaroTh, riapoJoriuni ymoBu Oepera. Kpim Toro,
HEOOXIJHO MaTH JaHI HATYPHHUX CIIOCTEPEKEHb Npo GOpMY 1 KPyTH-
3HY CXUIIB, abpa3iiiHUX 1 aKyMYISTHBHUAX OOMIJIHH, 30H HAKOYYBaH-
HSI XBHJTb;

» BIiIOMOCTI PO OOBOJHCHICTH TIOPIJ CXUITY, XapaKTep Ta IHTCH-
CHUBHICTh (h13UKO-TEOJOTIYHHUX MPOLICCIB.

IMob6yaoBa mpodiro BUKOHYETHCS B TaKiH MOCTIJOBHOCTI.

s 10-piunoro nepioay nepepooku B,

1. Ha ronorpadiunnii npodine (puc. 3) YMOBHUMH 3HAKAMH Ha-
HOCATBCS AaHl MPO TeOJOro-TiTONOrIYHY OYAOBY 1 TiApOreonorivHi
VYMOBH CXUITY.

2.Ha npodini 300paxKyeTsCsi TaKOXK TMOJOKEHHS HOPMALbHO2O
nionipnozo 2opuzonmy (HII'), 3HaueHHS KOO OEPETHCS 3 MPOCKTY
BOJOCXOBHINA.

3. Big minii HIII' yropy BiAKIamaeTbes 8ucoma HAKOYY6AHHs X6U-
ai (hy). [mxenep-reonor oTpuMye IO BEIHYUHY B TOTOBOMY BHITISAL
Bix rigposoris. [lix yac HaOMmKEHUX PO3pPaxXyHKIB BHCOTA HAKOUY-
BaHHsI XBUJII MOke Oparucs pisaoro 0,3 (mimmani 6eperu) — 0,5 (rams-
koBi Oepern) Bucotu xBuil (hy,).

4. Big miunii HIII' BHU3 Biaknagaerses Bucota, pisHa 1,5 hy, (er-
KOPO3MUBHI MINAHI H CYyTIMHUCTI mOpoau) ado 2hy, (ay»xe Ierkopos-
MUBHI TIOPOAM — JieCH). BBaXKaeThCst, MO HIHKYC BLA Li€l TTHOMHH
po3muBaHHS Ocpera BiAOyBaTHCS HE OyAC, a HAKOMHYIYBATHMETHCS
obmirHA. Yepes oTpuMaHy TOYKY MPOBOIUTHCS TOPHU3OHTAIBHA TPsi-
Ma — JiHis PO3MHBY.

5.Ha ninii po3MuBY NO3HAYAEThCS TOUKA A, sika 0OHpaeThes A0-
BITBHO 1 BIAMOBigae OpiBLI YCTYIy OOMLUTHMHH, A€ NEpeadavaeThCs
piskuii mepenoM y Ghopmi NOBEPXHI OOMITHHH.

6.Bix Touku A mpoBOJATH ABI JiHII: JTHIIO YCTYIy OOMITHHH 1
TiHIFO MOBEPXHI OOMITHHU.

Jlinig yemyny odminunu IPOBOIUTHCS M KyTOM 04 B OIK BOJOCXO-
BHIIA [0 MCPETUHY ii 3 JiHIE TomorpadiuyHoro mpodito B tou D.
Benuunza KyTa 04 3aJCKUT BiI CKIAAy MOPLA, IO CTAHOBISTH OOMi-
nuHy. [T mimaHO-TIMHUCTHX BIAKIAIIB BiH OepeThes piBHEM 10-12°,
JUTSE BETUKO3CPHUCTHX MINAHKUX 1 TPaBIMHUX HAKOMUUeHb — 1 8—22°.
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Jlinisa noeepxmni 06MinuHy IPOBOTUTHCS M KyTOM 0 y Oik Oepera
IO TIEPETHHY 3 JiHIe Tonorpadiunoro mpodiao B Touri B. [Ipsama
AB BignoBizae MOBEpPXHI aKYMYJSTHBHOI YaCTUHH OOMIUTHHH, a
mioma TpukytHuka ABD, mo mosnauaerscs sik Fi, Biamosigae
00'eMy aKyMyJISATHBHOI YaCTHHH OOMITUHHM (B YMOBaXx IUIACKoi 3a/1a-
4i). 3HAUCHHS KyTa 0 HABOATHCS B TaOI. 3.

Bix Touku B mpoBoAMTHECS MM KYTOM 0, A0 MEPETHHY 3 JIIHIEKO
HIII' B Ttoumi C mpsimMa, 0 XapakTepU3ye MOBEPXHIO abpa3iiHOL
YACTHHHU OOMIJTUHH. 3HAYCHHS KyTa O HABOASTHCS B TAOJI. 3.

7.Bix touku C B Gik Oepera mpOBOIUTHCS I KYTOM 03 IpsiMa
TiHIg 10 HmepeTHHy B Touli E 3 ropH30HTAIBHOIO MPSIMOIO, IO Xapa-
KTCPHU3Y€E BUCOTY HAKOUYBAHHS XBWII (AuB. 1. 3). JHAUCHHS KyTa 03
HaBOIATHCA B TaOIL. 3.

8.IlobynoBa mpodino HAABOAHOI YACTHHH YKOCY BEACTHCH Ta-
KHM YUHOM: HIDKHS YaCTHHA CXHTY OYAyeThbes 3 Toukd E mig kyTom
30-33° nHa Bemuuuny 1/3-1/4 BucoTtu cxmiy. Bix otpuManoi Takum
9uHOM ToukU F mpoBoauthkes niHis mig kyrom 60-70° 1o nepetuny B
Toutl N 3 TOBEPXHEIO 3¢MJIi.

[Tnoma ¢irypu BCEFN popisHioe 06'eMy po3muroi yacTuHH Oc-
pera Fs.

9. OGuuchrororecs ol F; 1 F,. Bignomenus F/F, mae mopis-
HIOBATH Koe@iyicumy axymynsayii, IKAN 3alIeKATh BiJ THITY IPYHTIB 1
BHPAXKAETHCS V BiACOTKAX (auB. Tab. 3).

Sxmo BigHomenus Fi/F, He mopiBHIOE KOSDILIEHTY aKyMyJIsIIl,
TO Touka A Oyja o0paHa HEMPABUIIBHO, 1 BCKO MOOYI0BY HEOOXIIHO
BUKOHaTH NOoBTOpHO. [Ipumyctumy posdikuicts I'. C. 3omorapros
OLIHIOE B 5 %.

B sxoMy HampsiMKy CNiZ 3MICTHTH TOYKY A, YCTAHOBUTH HEBAX-
KO, OCKIJIbKH NMEPEMIIICHHS i IpaBOpyY TATHE 32 COOOK0 3MCHILCHHS
F; 1 Bceoro apob6y Fi/F,, a mepemimeHHs niBopyd — 30LTBIICHHS
000X BEITUYHUH.
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Tab6auysa 3

Kyrn nputepexnoi (akymyJasiTHBHOT Ta a0pa3iiiHol) 00MLIMHY i 30HH HAKOMYBAHHS XBHJI TA BIACOTKH
aRyMYyJIsALii, siki 0epyThest /15 o6y1oBu npodinie nporuno3y nepepodoxu éeperie (3a 1. M. Pama)

Kyrtn o6Mimuu

KyTn 3001 Hako4uyBaHHS,

rpaj Bincorox
HaiiMeHyBaHHsI IPYHTY JISE I A1 I ARYMYJISIIT
10-piunoi KiHIeBo1 10-piunoi KiHIeBoi 32 00'eMoM
cragii, oy i 0y | cramii, o i oy CTaTil, o3 cragii, o3
Micku Tomko- 1°30" 1° 5 3 5-10
i ApiOHO3CPHHUCTI
Micku pisso- 30 20 6 4 10-15
i CepCIHBO3CPHUCTI
HICKI/I. BEMKO3CPHUCTI 50 30 10 6 15-20
i rpasii
Pazeusi { MeOirs 3 mima- 10-12° 8-10° 18-20 15-18 20-35
HHM 3aM0BHCHHIM
T aneFfHuk | MEDLH 3 Lk~ 8-10° 6-8° 15-18 14-16 20-25
HHCTHM 3aM0BHCHHIM
Cymicku 1°30' 1° 4 3 3-5
JleconoaiOHi IpyHTH 1°30' 1° 4 2 o 3
CyramHKH JerKi 1°30' 1° 5 3 J0 2
CyrIMHKY cepeHi H BaXKKi 2° 1°30' 6 4 MPAKTHIHO
I THHU YCTBEPTHHHI 3° 2° 7 5 BiZICy THI{




07

Bapiantu reo oriciHoro

Tabauuysn 4

po3pi3y 0eperosoro npodimo (1o meroay I'. C. 3o10TapnLoBa)
1 2 3 4 5 6 7 8 9 10
CyTIMHKY I'myrm Cyrmuuku | Jlecosi Cyrmuuku | JlecoBi | Imumm | CyrimHku 'myrm Cvrick
JIECOTIONICHI |[UeTBEPTHHHI | JTECOIIOII0HI | MOpo M | JIecomoMiOHI | Topo/u | IiIbHI  |7Iecoro fi0Hi [YeTBepTHHHI y6 M
15 M 10 M 14 m 10 M 12 M 13 M 10 M 9M 8 M
Cyrmmxy | Cyrmvmki |- Cy MK Cyrmicku Cymicku  [[Ticku a/3| [Ticku ¢/3 | Cymicku | Ilicku p/3 | Ilicku
Tera BaKK1 Jera 14 M 9m 10 M 12 M 14 M 6M o/314 M
20 M 10 M 20 M
Tlicku ¢/3 | Ilicku ¢/3 Tlicku ¢/3 | Tlicku p/3| Ilicku p/3 | Cymicku | [Ticku x/3 | ITicku /3 | Ilicku x/3 Fpaanq-
12m 8 M 10 m 10 M 14 M 8 M 10 m 10 M 0w | TR
Tlicku p/3 | Ilickup/3 | Ilicku p/3 | Cymicku |Imwmwm mimesi | [muam | Cymicku | Cyriicku Cymicku | ITicku k/3
10 M 15M 14 m 8 M 20 M 10 M 8 M 12 m 8 M 10 M
Cymicku | CyriauHKH CyITHUHKT
14 m 10 M 6M
11 12 13 14 15 16 17 18 19 20
JlecoBi |JlecoromiOHi —_— CyTJIMHKH Cyimicku T'mmrm | Jlecomomi- Cyrmmxu ek /3 CyriMHKH
TIOPOH TIOPOH 10 M tecorro1i0Hi yS iy YETBEPTHUHHI|GHI ITOPO M y 3\ 6 Mp cepeHi
11 M 15M 6M 12 M 9Mm 12 M
Cyrmanku [ Imu CyrmamK Cyrmuky | CyriHKH CyrmmmH Cyrmanku | JlecomoziGHi Cymicku | Cymicku
cepeHi IIHITBHI 12 m BaKKi cepeHi 9 M cepeHi TIOPOH 12 u 6 M
8 M 6 M 10 M 14 m 12 m 6 M
Cymicku | Ilickuc/z | Cymicku Tvam Cymicku | Cymicku |Cyrmubku | Cyrmmaku — (CyriuHky| [icku /3
14 m 10 M 9 M 12 m 11 M 8 M Bakki 10 M 13 M 8 M 8 M
TTicku n/3 | Tlicku x/3 | Tlicku p/3 CyTIIHEH Hul:lén p/3 Cyrmuuku | Cyrricku Cyrmicku [z TTicku k/3
16 M 15m 10 m Cel%emﬂ M 17 M 14 M 8 M TILIBEL 3y
M 15M
Trvam Cyricku TTicku p/3 Cyricku
miIeHi 14 M 12 M oM 16 M

TIpumitka. TTicku K/3 — KPYIIHO3EPHUCTI, P/3 — PI3HOREPHUCTI, C/3 — CEPEHBO3EPHUCTI, JI/3 — APIGHOZEPHUCTI.






Jaist kiHueBoi cTagii nepepodxu B,.

IMo6yaoBa mpodiaro Oepera ajist KIHIEBOI cTaali mepepoOKu Be-
JIEThCS MPUOIH3HO 32 TAKOKO XK CXEMOX0, K 1 st 10-piunoro nepi-
01y, 3a BUHITKOM JCSIKHX BIIMIHHOCTCH.

1.Ha mpodisne, xpim minii HIII', HaHOCHTBCS TakoXK eopu3onm Ha-
gizayitinozo cnpayiosantHs Bogocxosuiia B Manosoauauii pik (HI'C).
3unavyenns HI'C otpumyerbest BiA riaposioris.

2 .IIpoBoAUTECS JIiHISI PO3MUBY HA AB1 (IJIs MICKIB)-TpH (1St TJIH-
HUCTHX IPYHTIB) BUCOTH XBHIII HIDKUC Bl FOPH30HTY HABIraliifHOTO
CIIPALFOBAHHS 1 HA HIH HAHOCHUTHCS TOYKA A 32 THMH K MPABHIIAMH,
IO 1 B MONIEPEJHBOMY BUMAIKY.

3.Bucora HakouyBanHs xswi (h,) OepeThCsi piBHOKWO MoOMEpe-
JHBOMY 3HAYCHHIO.

4 .3HaucHHS KYTIB 0, Oy 1 03 OCPYyThCS ACIIO MCHIINUMH, HIXK B
po3paxynkax Ha 10-piuny craxiro (aus. Tadm. 3).

5.Hansonuwmii Geperosuid yKic OyAYETHCS 32 THM KE MPHHLIUATIOM,
o i Ha 10-piuny crazir.

3. METOAN AABOPATOPHUX
AOCAIAKEHD IPYHTIB
AASA THYKEHEPHO-TEOAOTTYHUX ITIAEN

3.1. BoaoricTp rpyHTiB

I[lig BOMOTICTIO IPYHTY PO3YMIIOTh BMICT B HBOMY JCAKOI KITBKO-
cTi Boau. Po3pi3HsOTh Barosy Ta 00'€éMHY BOJIOTICTb.

Bazoeorw eonocicmio TpyHTY Ha3UBAKOTh BIAHOLICHHS MacH BOIH,
MPUCYTHROI B MOpax IPYHTY B MPHUPOJHHUX YMOBAaX, IO Bard IPYyHTY,
BUCYIIEHOTO 3a Temmeparypu 100-105 °C 1o nocTiiinoi Bary.

Ilin 06'emnoro 6onocicmio po3yMirOTh BITHOIICHHS 00'eMy BOIH,
[0 MICTUTBCS B TIOPOL, A0 00'eMy BCi€l MOpoOaH.
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BuszHauaeThcst BOJIOTICT Y BIACOTKAX 200 YACTKAX OJMHUIL.

IIpupoonoio eonocicmio rpynmy Ha3UBAXOTh KITBKICTh BITBHOI 200
MOBSPXHEBO 3B'S13aHOI BOJH, 1[0 MICTUTHCS B TIOPaAX IPYHTY B MPUPO-
JHUAX YMOBAaX HWOT0 3ajsiraHHs. BeauuuHa OpPUPOAHOI BOJOTOCTI €
BXX/TUBOID XAPAKTCPUCTUKOK (PI3HYHOrO CTaHy MOPOIH, BHU3HAYAE
MILHICTh NOpOAM Ta ii moBeAiHKY mmix cnopyaamu. Ocobnuse 3Ha-
YEHHS Ma€ IS TIIMHUCTUX IPYHTIB, SIKI Pi3KO 3MIHIOIOTh CBOi Bac-
THBOCTI 3AJICXKHO BiJ CTYIICHS 3BOJIOKEHOCTI.

[IpupoaHa BOMOTICTh € BAXIUBHUM OINOCEPEAKOBAHHM IMOKA3HH-
KOM, HEOOXIAHHUM 11 BU3HAYCHHS IILJIBHOCTI, MOPUCTOCTI, CTYIICHS
BOJ‘]IOI‘OCTi TOLIO.

BusHaueHHs BOJIOrOCTi IPYHTY METOAOM BHCYLIYBAHHS
J0 MOCTiiiHOT Baru

Barosuii MeTOX BU3HAYCHHS BOJIOTOCTI € HANWOUIBIN MOIIUPCHUM
METOZOM. 3a JOMOMOTOK0 IIbOTO METONY BHU3HAYAKOTh BOJOTICTh HA
BCIX CTaAisSX CTAHJAPTHHUX BHIIYKYBaHb 3 METOK OYyAIBHULITBA, 32
BHHSTKOM BHIIAJKIB, KOJTH IPYHT MICTHTh 3HAYHY KIBKICTh POCTIHH-
HUX PELITOK.

BusHauaroTe MpUPOAHY BOJOTICTh LUIIXOM BHUCYLIVBAaHHS 3pa3ka
IPYHTY [0 mocTiiiHoi Baru 3a Temmeparyp (105+2) °C.

O6rapmanns: TCXHIYHI Bard, aJIFOMIHIEBI OIOKCH, CKCHKATOP, CY-
mubHA mada.

Xia po6on

1.Ha texniyHMX Barax 3BaXYKOTh OFOKC 3 Kpumkow (g;). Yci
3Ba)KYBAHHS BUKOHYIOTh 3 TouHIcTIO 710 0,01 .

2.J1o Orokca kaanyTe He MeHIe 10 r IPyHTY 1 BUKOHYIOTh 3BaXKY-
BaHHI (g7).

3.BigkpuTHii OrOKC CTaBmATh 40 Harpitoi cymwabHOI madwu, ae
IPYHT BHCYIIyIOTh TIpH Temmepatypi (105+2)’C xo mocrtiiiHoi Bary,
SIKY BU3HAYAIOTh IIJISIXOM MEPIOAUYHOTO MOBTOPIOBAHOTO 3BAXKYBaH-
Hs. [limasni rpyHTH BUCYIIYIOTH MPOTATOM 3 TOA., @ 1HII — IPOTATOM
5 rox. HactynHi 3BakyBaHHS MILIAHWX IPYHTIB BUKOHYIOTh MPOTH-
rom 1 rozx., a iHIIKX — OPOTITOM 2 TOA.

4. Brokc 3 BUCYIICHHM IPYHTOM 3aKPHBAIOTh KPHIIKOK 1 OXOJNO-
JUKYIOTh B €KCHUKATOPI, TIOTIM 3BAXKYIOTH (g3).

5.Pe3ynbTaTy 3aHOCATH 4O TaONULY, a Jalli BUKOHYIOTh pO3paxy-
HKH BOJIOTOCTI.
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3pa3ok Tabaull 3 Pe3yIbTaTaMH 3BAKYBAHHS

Maca 0rokca, r - =
= = 5 g 2
-] =) = I3
| g |Ez|zz| £ | &85z
Jara = = g =z <= a2 z £
S 9 = B e = s = 2=
o = g2l 2= g g - = 8
= - = = 2 2
21 i3] i3} S22 | &g W
252 21,4 76,6 76.3 0,3 54,9 0,0055
256 21,3 71,2 71,0 0,2 497 0,004

Bogoricts po3paxoBytoTh 3a GopMyI0k0

W :gZ_g3

np >

87 &
ae W,, — mpupoja BOJOTICTh IPYHTY; g, — Bara IMyCcToro OIOKca; g, —
Bara OFOKCa 3 BOJIOTMM IPYHTOM; g3 — Bara OIOKCA 13 CYXUM IPYHTOM.
Pesyneratu po3paxoByroTs 3 TouHicTIO A0 0,1. Bomoricte ykazy-
FOTh Y YaCTKaX OJUHUIL.
JIna Ko’KHOTO 3pa3ka IPYHTY BUKOHYIOTh HE MEHIIE JBOX BHIIPO-
OyBaHb, 3 IKHX OCPEeThCs cepeaHE apuMETHIHE.

3.2. Tpanysomerpuanmii (MexaHIYHHI) CKAAA
millaHMX i FAMHACTHX IPYHTIB

ITyxki ocamoBi MOPOAM CKIATAFOTHCS 3 OKPEMHUX YACTHHOK Pi3HOT
dbopmu, posmipy Ta ckiany. Po3mip OCHOBHHX YaCTOK 3MIHIOETHCS
BiJ JACKLIBKOX ACCATKIB CAHTUMETPIB A0 THCSYHUX YACTOK MITIMET-
pa. 3MiHa pO3MipiB CTPYKTYPHHUX CICMCHTIB IPYHTY B TAKHUX LIHPO-
KHX MEax MPHU3BOAMUTH JO BEIUKOI PI3HHLI MK IMHTOMOKO MOBEPX-
HEIO TBEPAOI KOMIIOHEHTH Ta ii MOBEPXHEBOI €HEPTii, IO BILTHBAE HA
BIIACTUBOCTI IPYHTY 3aranoMm. Lleii BB 0coOaMBO BUABISETHCS B
JUCTICPCHUX IPYHTaX (BIACYTHI CTPYKTYPHI 3B'SI3KH MK €lIEMEHTAMH
TBEpAOi KOMIOHEHTH). ToMy HOPSJ 3 MIHEPAIBHHM CKIIAIOM PO3MIp
€ OJHIEI 13 CYTTEBUX O3HAK TBEPAOi KOMIOHCHTH IPYHTY, IO BH-
3HaYa€ HOro BIACTUBOCTI.
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BuBucHHS CIiBBITHOIICHHS KPHUCTATIB PI3HUX PO3MIPIB Y Marma-
THYHUX 1 MEeTaMOP(IYHUX MOpOJaX MOXKIUBE V HuTdax Ma MiKpo-
ckorom. Ilpu mpomMy 3a3BHuail BKA3yEThCS OJHOPITHICTH 3CPEH 3a
iXHIM PO3MIpOM.

Ilpu BHUBUYCHHI yJIAMKOBHX OCAJ0BUX MOPIA SIK IPYHTIB PO3MIp
yJaMKIB Ta IXHE KUIbKICHE CHIBBIAHOUICHHS € OJHIEI0 13 Kiacudika-
HIHHUX O3HAK. PO3Mip 4acTOK XapakTepu3ye IXHIKO AUCICPCHICTS.
BenukoynamMkoBi Ta mimaHi IPyHTH € rpyO0JUCIIEPCHUMH, 2 TIIHHH-
CTl — BUCOKOJUCTICPCHUMH.

IcHyroTh HOMEHKIATYPHI Kiacudikarii, po3podacHi pizaumu ¢ha-
XiBIAMH — meTporpadamu, JiToIoraMy, IPyHTO3HABLSIMH, TiAPOIO-
raMy, 1HKCHEPaMHU-Oy IiBEIbHUKAMH. Y IPYHTO3HABCTBI BUKOPHCTO-
BYETBCSl HOMCHKIATYpHa Xapakrepuctuka B. B. Oxotina (aus. [o-
JIaTOK), sika 0a3yeThCsl HA BPAXyBaHHI 3MIHH BJIACTHBOCTCH, IO BH-
IUISFOTBCSL 33 po3mipom vactok. [lpu ii po3poOui Haromoc Oymio
3po0JICHO HA OOIPYHTYBAHHS MEK TIHHUCTHX, MIIYBATHX, MIIMAHUX
1 TPaBIMHUX YACTOK, OCKIJIbKH 3 HUMH MOB'SI3aHO BUILICHHS OCHOB-
HUX NeTporpadivHUX THINIB OCAJOBUX IMOPLA: IJIMH, JECiB, MICKIB,
apriTiTIB, AICBPOITIB, IMICKOBUKIB, BEIUKOYJIAMKOBUX MTOPIA.

VYV mucnepcHux rpyHTax (3B'S3HHUX 1 HE3B'SI3HHUX) KUTBKICHE CITiB-
BITHOIIICHHS CTPYKTYPHHUX CJICMCHTIB TBEPAOI KOMIIOHEHTH PI3HOTO
PO3MIpy OLIHIOKTH 34 JOTIOMOTOK TPAHYJIOMETPHYHOTO aHATIZY. 3a
HWOro pesynpTataMH pPoOJSITh BUCHOBKH IPO AUCICPCHICTh IPYHTY, a
TaKOK BUKOHYIOTh HOro Kiacudikari. [ paHnymoMeTpudHuil CKIamg €
CTPYKTYPHOKO XapaKTCPUCTHKOK IPYHTY, JOO3BOJSE MOMCPEAHBO
3pOOUTH BUCHOBKH MPO MOXOMKCHHS MOPOAH, OL[IHUTH JCSKI BJIAC-
THBOCTI IpYHTY ((dinpTpauiiini, $i3uKo-XiMIYHI), OLIHUTH IPYHT SIK
OyJiBEIbHUN MaTepia.

Ilix rpanynomMeTpudHUM a00 MEXAHIYHUM CKJIQOM IPYHTY PO3y-
MIIOTh BIJHOCHHUH BMICT Y HBOMY (32 MacO¥0) YacTOK Pi3HOI BEJINYH-
Hu. Bix rpaHylioOMETPHUYHOrO CKIAQy 3a/iCKaTh Takl BIACTHBOCTI
IPYHTY, SK IUIACTUYHICTb, OMIP 3CYBY, CTHCIMBICTh, YCaIKa, HaOps-
KaHHSI, BUCOTA KAIMJSIPHOTO MM AHITTS, BOJOMPOHUKHICTE TOLIQ.

3MiHa TPaHYJIOMETPUYHOIO CKJIAAy IPYHTY BHKIHKAE 3MIHY HOrO
BractuBocTeld. Hampukiian, 31 3MEHIICHHSIM PO3MIPIB YacTOK 3MCHINY-
€ThCSl BOJONPOHUKHICTb IPYHTIB: SIKIIO TAICYHUK MA€ BEIUKY MPOHHK-
HICTb, TO B MCKY BOHA 3HAYHO MCHIIA, 4 Y [JIMH JOPIBHIOE MAMKE HYJTIO.
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Jlns BH3HAYCHHS TPaHyJIOMETPUYHOTO CKIIAAy BUKOHVIOTH rpa-
HYJIOMCTPUYHUIN aHAII3, SIKUH MOJSIrae B PO3WICHYBAHHI IPYHTY Ha
rpynu 3 GIU3BKUMH 32 po3MipoM yactkamu (ppaxuii). ['panynomer-
PUYHHI CKIax — LE BMICT Y IPYHTI (32 Macow) oKpeMHx (pakuim,
BHUPKCHUH YV BIACOTKAaX BIAHOCHO MAacH B3ATOI AJIs aHAMI3y abCcoIo-
THO CyXOI IIOPOJH.

®Opaxiis CTaHOBUTH COOOKO CYKYIHICTh YaCcTOK, ONIM3bKHX 32 CBO-
iM po3mipom. Po3mipu dpakuii BUpaaroThCsi B MUTIMETPAX, a BMICT
ii — y BiacoTkax. Po3aMipu 4acTok BU3HAUAIOTH 32 J1aMETPOM 1 BUpa-
JKAKOTh Y MiTIMETpax.

BuzHaueHHS rpaHyIOMETPUYHOTO CKIIAAY HEOOXITHO IS

» knacudikarii IPYHTIB 32 TPaHYIOMETPHIHUM CKIAI0M;

» NPHUOTU3HOTO BH3HAYCHHS BOJOMPOHUKHOCTI IYXKHX HE3B'SI3-
HUX IPYHTIB 32 EMITIPUYHAMH 3aJICKHOCTIMH,

» OLIHKY NPUJATHOCTI IPYHTIB IOA0 BUKOPUCTAHHS IX AJISI LU
XOBHUX HACHITIB, aMO, 3¢MIISIHUX TPeOeIib;

» BU3HAUCHHS ONITUMAJTBHHUX OTBOPIB T GiabTpiB OypoBHX CBE-
PATOBUH;

» OLIHKH MOKIIMBUX sBUI Cy(}Ho3ii B T BiTbTPYHOUUX rpedesb
Ta iXHPOI OCHOBH, Y CTIHKAaX KOTJOBaHIB, 0OPTaxX BHIMOK TOIIO;

» OLIHKH MYXKHX HE3B'SI3HHX IPYHTIB SIK Oy IIBEJIBHOTO MaTepiay.

KinpkicHO HEOXHOPIAHICTH IPYHTY OLIHIOIOTH 32 PE3yIbTaTaMH
IPaHyJIOMETPHYHOTO aHami3y KOe]IiEHTOM HEOTHOPIAHOCTI (32
TaseHoM), A€ dso Ta dip — mlamMeTpu YaCTOK, MCHIIE SIKUX Yy IPYHTI
mictuThes BianosigHo 60 % ta 10 % 3a macoro yactok. iametp di
HA3UBAKOTh CPCKTUBHUM, & dgy KOHTPOJOOYNM. JIIst TPYHTY, SIKHI
CKIIAAETHCH 13 YacTOK oaHiel (pakuii, dgo - dso 1 Ky = 1. [IpoTe unm
PI3HOPIAHIIMI IPYHT 32 PO3MIPOM YacCTOK, TUM OLTBIIMM BHSBIII-
€ThCst 3HAUCHHS Koedimienta HeoauopigHocTi. [pu K> 3 ams mickis
1 K> 5 qyist riivie rpyHTH BBAXKAFOTh HEOHOPITHHUMH,

3.2.1. Cumosguii memod

VYc¢i MeToaM BU3HAYCHHS TPAHYJIOMETPHIHOTO CKIAAY MOUISIOTh
Ha mpsami Ta omocepeakosadi. [Ipsami Metoan no3onsrote Oe3moce-
PEAHRO BHAIIATH OKpeMi ¢pakiii, 3BaKyBaTH 1 BH3HAYATH IXHIH
BIJICOTKOBHHU BMICT y IpyHTI. OnocepeakoBaHi METOAM He mependa-
YalOTh MOAINY NOpoAX Ha (pakiii, i B TAKMX BHNAAKAX HPO IPaHy-
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JOMETPHYHHH CKNIaA POOISATh BUCHOBKH 3a PE3yJIbTATAMH BUBUCHHS
JICSKUX BIACTHBOCTEH a00 0COOIMBOCTEH JOCHTIJ)KYBAHHUX IPYHTIB.

CHUTOBHI METOA BUKOPHCTOBYETHCS ISl BU3HAYCHHS TPAHYIOME-
TPUYHOTO CKIAAY MIIAHUX IPYHTIB 1 € IPSIMUM METOJOM.

CuToBHH aHaNI3 MOXKE BUKOHYBATUCA K CAMOCTIHHUH, SKIIO MPH
aHaIti3i OOMEXYIOThC BUALNECHHS (paxuii 6inbime 0,1 v, abo Moxe
BHUKOPUCTOBYBATHUCS SIK KOMOIHOBAaHHH MPH BHUAIUICHHI B IPYHTI MH-
JYBAaTHX 1 IIUHUCTUX (paKLiid.

O6aapnanna: HaOIp CTAHAAPTHUX CHT 3 HiameTpoM oTBopiB 0,25;
0,5; 1; 2; 3; 5; 7; 10 mm, Texuiuni Baru, ¢apdoposa crymnka, TOBKa-
YUK 3 TYMOBHM HAKOHCUYHUKOM, OIOKCH, COBOK.

Xia po6orn

1.3pa3ok 1pyHTY HEOOXiZHO JOBECTH O MOBITPSHO-CYXOrO CTa-
Hy. SIKIO B IPYHTI HAsBHI 3MHIUT, CYXi TPYAKH, TO iX HEOOXITHO
PO3TEPTH B CTYIIL 3 T'YMOBHM HAKOHCUYHHUKOM TakK, 100 3amodirtu
PO3THPAHHIO OKPEMHUX MiHEPATBHHUX 3CPCH.

2.Bara cepeanpoi mpoOu Jisi BU3HAYCHHS TPAHYJIOMETPHIHOTO
cKiIamy:

» JUTS TPYHTIB, IO HE MICTATH YaCTHHKH PO3MIPOM OiTbIe 2 MM,
-100T;

» Juts TpyHTIB, o MIicTTh 10 10 % (32 Baror) 4acTtok po3aMipom
ourbie 2 MM, — 500 1

» i TpyHTiB, o MicTaTh Big 20-30 % wacTox po3Mipom Oib-
me 2 MM, — He meHime 2000 r.

3.3BaxkeHy MPoOy IPYHTY MPOCIFOKOTH Yepe3 HaOIp CHUT 13 MmiAL0-
HOM. /i1 1bOTO IPYHT YMIIIYIOTh Y BEPXHE CUTO 1 OOCPEIKHO CTPY-
LIYIOTh, JOKU HE OyJe JOCATHYTO MOBHOTO COPTYBAHHS YacTOK IPY-
HTY B cUTaxX Ha (pakuii.

4. ®paxkuii rpyHTY. SIKI 3aTPUMYIOTHCS HA KOKHOMY CHTI Ta Iij-
JIOHI, 3BaXKy1OTh 3 TouHICTIO 70 0,1 r.

O6pobka pe3yapraTiB

1. HeobxiaHo mpocymyBaTH Bary BCix (paxiiiii rpyury. Y BUNAA-
Ky, KOMH OTPHMaHa cyMa BCiX (pakuii IpYHTY NEpeBHINYE OimbIn
Hix Ha 1 % Bary npobwu, y34toi [ aHami3y, CITi HIOBTOPHTH aHAMI3.

2. BwmicT y 1pyHTI KOKHOI (pakuii A v BIICOTKaX BH3HAYAIOTH 32
(dbopmy o
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A =g—¢ -100%,
&1
Je g4 — Bara JaHoi ¢paxuii IpyHTy, I; g — Bara cepeaHboi nmpodu
IPYHTY, Y34TOi Ha aHaMi3, T.
3.PesyabpTatu aHATI3Y PEECTPYIOTH Y KYPHAI.

d paxriit “
St3lalalalelal=s]es
3QTHIIOK, v Q = | - ~ e ) o A
MM CHTI, T <
1" (Bara ¢paxirii) 143 (34,7 32 | 32| 2.1 4 2.8 3 3,3

A % (Bigcotkopumit |71,85(17,35| 1,6 | 1,6 | 1,05 2 14 1,5 [ 1,65
BMICT (paxirii)

C % (cymapHuit 71,841 892 190,8192,4(93,45]95,45196,85| 98,35 | 100
BIJICOTKOBHIA BMICT
dparii)

4. 3a maHUM CUTOBOTO aHamidy OyAYIOTb CYMapHy KPHUBY IpaHy-
JOMETPHYHOIO CKIaay B HamiBiorapudmiuHoMy macmrabi. s
LBOTO MO OC1 OpAHHAT (V) MOKAa3yIOTh BIACOTKOBHH BMICT 32 CYKYII-
HicTio. [lo oci abcuuc (X) MOKa3yIOTh HE AlaMETP YaCTOK Y MITIMET-
pax, a nmorapumMu LUX BEMUYHMH a00, TOYHIIIEC, PO3MIPH, MPOIMOP-
wifHi npM orapudmam. Tomy ams moOyOBH LIKATK MO OC1 abcLuc
HEOOXIZTHO BHOpaTH OCHOBY L€l IKagw, TOOTO MOBXKUHY BiApIi3Ka,
sixui Biamosigae 1g10.

Slk1mo 3a OCHOBY LIKAIK B3SITH, HATPUK/IAA, BIAPI3OK JOBKUHOKO
4 cM, TO O Oci abcUKC BiA MOYATKy KOOPAWHAT uepe3 iHTepBai 4 cM
poOsaTe rpanmdHi noMiTku. Ha moyatky koopauHaT CTaBIsITh BEIH-
quny 0,1, a HampoTn HacTymHUX BiAMITOK — Bignosizno 1 Ta 10.
3Haroun JiorapudMH YKCEN, MO BIAMOBIAAIOTH JAlaMETpPaM HaCTOK,
MOJKHA BH3HAYHUTH MPOTOPLIHHI norapudmMaM LUX YHUCET BIIPI3KH
Ha oci. s 11poro HeoOXIAHO OCHOBY IIKAIH MMOMHOKUTH HA BIAMO-
BiAHUH Jorapudm.

Hampuknan, sxmo lg2 = 0,301, a ocHoBa mikanu AOPIiBHIOE 4 CM,
10 mepeMHokyemo 0,301%4 = 1.2 cm. Bigknagaemo nOBXHHY BiApi3-
KIiB BiJ MOYATKY KOOPJAHHAT 1 BiJ KOXKHOI MITKH BIPaBO, HA IIKami
abcuuc poONATh MPOMDKHI BIAMITKH, HAPOTH SIKUX VKa3yIOTh BiJ-
MOBIAHI JlaMETPH.
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Basyrounce Ha pe3ynpTarax BH3HAYCHHS TPAHYJIOMETPHYHOTO
CKIIQAy IPYHTY, MOKHA BHU3HAYUTH KochiieHT ¢inbTpamii 3a emii-
puuHEME 3aneKHOCTsIMH. HaliGinpine 3acTOCYBaHHS HAa MPAKTHUIL
Mmae dopmya ['azeHa

2
K =Cdjy(0,7+0,30),

ne K — koediuient dimptparti, M/n00; C — emmipuunuii koedimieHT
YUCTOTH Ta OJHOPIAHOCTI MICKY (A1 YMCTUX Ta OAHOPIAHUX MICKIB
C 6eperses Big 1200 mo 800, mms 3a0pyAHEHUX TNIMHUCTHX 1 HEOA-
Hopiguux mickiB — Bix 800 mo 400); d;p — eexruBHMIA AlaMETp Yac-
TOK, MM; t — Temrieparypa oy, °C

Cdepa 3acrocysannst dopmyau ['azena oomexena. Lls dopmymna
3aCTOCOBYETHCS JIUIIE AT MICKIB 3 e(ekTHBHUM aiametpoM Bix 0,1
10 3 MM 1 koediLieHTOM HEOAHOPIAHOCTI Ky < 5.

3.2.2. Memod ninemxu

MeTox miMETKH 3aCTOCOBYETHCS Al BU3HAYCHHS IPAHYJIOMETPH-
YHOTO CKIIQAy MIHHUCTUX IPYHTIB (CYMICKH, CYTTHHKH, [JIHHH).

Po3noain wacTok rpyHTY Ha ¢pakiii IpyHTY€EThCS HA Pi3HIH [BU-
JKOCTI MafiHHA iX y IPYHTI mpu BigmyuyBaHHi. ®Dpaxuii BH3HauUa-
FOTBCS LIJISIXOM BiAOOPY MpOoOHU MIMETKO 3 MPUTOTOBACHOI CyMiI 3
BH3HAYCHOI ITHOWHH 1 Uepe3 BU3HAUCHHUH Jac.

O6rapmanns: Bard TCXHIYHI Ta AHATITHYHI, WAIHAP 00'eMOM
1200-1300 mu, Bucotoro 40—45 cm, giameTpom 6—7 cM; MINCTKA HA
25 mut; KOHIYHA KOJ0A 31 3BOPOTHHUM OXOJIOMKYyBaueM; (apdoposa
varna;, OFOKCH 1 THIJII, CTYIMKA 3 TOBKAYHUKOM; MIIIATIKA, CCKYHIOMIP;,
MMPOMHBAY; TCPMOMET]; TCPMOCTAT.

Xia po6on

1.3 rmuHMECTOrO IPpYHTY OCpyTh OBl HABAXKKH (OAHY AT BHU3HA-
YEHHS BOJIOTOCTI IPYHTY; OPYIY — U aHami3y METOAOM IICTKH)
Baroro st rimH — 10 ¢, ays cyrimakiB — 15 ¢, quis cymickis — 20 T

2.HaBaxky IpYHTY HEPECHOCATh OO KOHIYHOI KOJNOH, 3a1THBAOTh
20-KpaTHO KUIBKICTIO JUCTHIHOBAHOI BOAM 1 JOJAKOTH 1 MJT aMiaky,
KUIT'SITATh HA mimaHii 0ani mpotsrom 1 rof.

3. CycrieHsiro nepeHocsaTs Ha cHTo 3 otBopoM 0,1 MM 1 mMpoOMHBarOTh
HAaJ YaIICIo, MPU LHOMY TPOXH PO3THPAIOTH 0 MOBHOTO BiAMYYYBaHHL.
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4.3anumoxk Ha cuti 0,1 MM 3MUBaKOTh Y THUTE]b, BOAY BHIIAPOBY-
FOThb, & 0CaJ BUCYIIYIOTh 1 MPOCIIOOTH uepe3 Hadip cuT. [lotiM koxk-
HY (DpaKLifo 3BAKYIOTh 1 BU3HAYAKOTh BIACOTKOBHI BMICT.

5.CycrneH3iro 13 yanmi 3MUBaKOTh OO LAMIHAPA 1 AONHBAKOTH IO
00'emy 1 JT AUCTHUIIPOBAHOKO BOJOKO.

6. BumiproroTh TeMIeparypy po3udHY, CYCICH3II0 MEPEMIIIYIOTh
3a JONOMOrOK MIIIANKKA [0 MOBHOTO 3HMKHCHHS OCaay Ha AHI i
3aIHINAI0Th Y CTaHI CIIOKOO HA Yac, 3a3HAUCHHUH Y TaOuL.

Temmeparypa 10 12 15 17 20
cycnensii, "C
UYac BiACTOOBAHHS 58¢ 55¢ |51c |48c |45c
cycnensii aust mpodu 0,05 M
Yac BiACTOFOBAHHA 24xB |22xB |22xB |[20xB |18 xB
cycnensii ams mpodu 0,01 Mm 18 ¢ 59¢ [l4c¢ [9c 44 ¢
Yac BIICTOOBAHHSI 20rox |19 rox |17 rox |16 rox |15 rox
cycnensii amst mpodu 0,001 mm |15 ¢ 9xB |42xB [48xB |36xB
Yac BIICTOIOBAHHA Sron |4rox |4roxm |4rox |3 rox
cycnensii amst mpodu 0,002 v |[30xB |47 xB |25xB |12xB |54 xB

BiaGuparore nepiy mpody 3 riuau 10 M, KOPUCTYHOUHCH MIICT-
KOIO.

[o 3akiHUCHHIO 323HAYCHOTO Yacy CYCIICH31s, Ky BiaiOpamu 3a Jo-
MOMOTOO MIMETKU, Oy A€ MICTUTH YacTKu giamMeTpom MeHine 0,05 mm.

7. BMICT MINETKH 3MTHBAIOTh Y MONEPEIHBO 3BAKCHUN TUrEb a00
OIOKC, BOAY BHIIAPOBYIOTh, 0CA] BUCYLIVIOTh 1 3BAXKYIOTh.

CyMapHuii BiACOTKOBHH BMICT ¢pakuiii glametpom meHme 0,05 mm

A-c
PO3paxoByIOTh 32 GOpMyI0K0 X = -

ne X — cyMapHUU BiACOTKOBUH BMICT (ppaxuiit meHmie 0,05 mm; A —
Bara 4actok giametpom menme 0,05 MM, nepepaxoBaHa Ha BECh 00'-

a-V

em cycrieHsii 4 = ——, @ — Bara BUCYIICHOTO 3AJIMIIKY B 00'eMy
1

minetku; V 1a V; — 00'eMu cycneH3ii BIAMOBIAHO B LIIIHAP] Ta M-

METIN; ¢ — CYMapHUIN BIACOTKOBHI BMICT (DPaKI(iii, B3ATUX IS aHAJTI-

3y (SKIIO HC BHKOHYBABCS AHAJN3 CHTOBUM METOJAOM, TO C 3aBXKIH

nopiaroe 1 (100 %); b — Bara HaBaXXKU IPYHTY, Ky OYJIO B3ATO ISt

31



aHATI3y METOJOM IIICTKH, MEPepaxoBaHa B aOCOIFOTHO CYXHH CTaH

B
(b=m, ae B=10-2071).
+

8. [lns BuzHaueHHa BMicTy B IpyHTI ¢pakuid mexme 0,01 mm
3HOBY BH3HAYAIOTh TCMIICPATYPY CYCHCH31i, MEPEMIIIYIOTh 1 BIACTO-
FOIOTh BIAMOBIAHO A0 Yacy, 3a3HAYCHOTO B TAONHLI.

9.1licns BiaCTOXOBaHHA OCPYTh B LIMIHAPI APYry npoly mimeT-
koro 3 rmubuan 10 oM Bix moBepxHi cycnensii. Jpyra npoba mictu-
TiMe TLIBKK 4acTku giametpom meHime 0,01 mm. Ilpoba mepeHo-
BHI BMICT BU3HAUAETHCS TaK, sK 1 ;s dpakuii Mmerme 0,05 mm.

10. Ipu BigOopi TpeThoi i ueTBepToi NPOOH ITHONHA CTAHOBUTD 5 CM
BiJ IOBEPXHI CYCICH3Ii, a Yac BIACTOIOBAHHS 3a3HAYCHO B TaOHIIL.

11. BusnHaumBIIM CyMapHUH BIACOTKOBHI BMICT y IPYHTI (pakuii
miametpom < 0.05; <0.01; < 0.002; <0.001 MM, BU3HAYAOTh BMICT
KOKHOI (ppakuii HuBsIXoM MOCHIJOBHOTO BiIHIMAHHS (HAmMp., BMICT
¢dpaxwii 0,05-0,01 MM BH3HAYAOTH 32 PI3HUIICKD MIXK BiJCOTKOBHM
BMicToM dpakuiit < 0,051 <0,01 mm).

JaHi 3aHOCSTH 10 KypHATY.

Ioka3znukn

Hara
Hasaxka
TPyHTY, I
BoJioricrs

IpyHTY
>0,1
0,1-0,05
0,05-0,01
0,010,002
0,002-0,001
< 0,001

Howmep i Bara
OI0KCa, T

Bara ¢paxnii
B 00'emi
MICTKH, T

Cymapuuit
BMICT (hpakuii,
%
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3.2.3. Busnauenns 2panysomempu4Hozo ckAa0y 2AUHUCIUX

TpyHINie aepomempuuHum memodom

MeTox 6a3yeThCcsl Ha BUMIPIOBaHHI IIUTBHOCTI CYCHECH3Il apeoMe-
TPOM Y IpOLECi ii BIACTOXOBAaHHS.

O6aapnannsa: Baru TCXHIYHI Ta aHATiTHYHI, Qapdoposa cTynKa 3
TOBKAUUKOM, CYLIHIbHA mada, eKCHKaTop, KOHIYHA Konba 00'eMoM
500 cM’ 3i 3BOPOTHHM OXOMOMKYBAYEM, THIJI, CK/ISHHI LHTIHID
ob'emom 1 1, TepMOMeTp, MilIanka, CEKyYHIOMIP, MPOMHBAY, acpo-
meTp, pozunt 20 % amiaky, apdoposa yammka.

Xia po6orn

1. CycneH3iro rOTYHTh TaK €aMmo, sSK 1 JUisi MCTOAY MIMETKH,
BoO'emi 1 1.

2. Ilicns BUMipy TeMIepaTypH CycHeH3ii il mepeMimyoTs 10 Mo-
BHOT'O 3HUKHCHHS 0CaJay Ha JHi.

3. PoOnate Biamik yacy i 00EpPEKHO OMYCKAIOTh B CYCIICH3IIO ac-
pometp. Ilpu mpomy crmoctepirarote, mod Horo MUOYIMHA HE JOTOP-
Kajiacs 10 CTIHOK LTIH/PA. 3HIMAFOTh BIAMITKH IO KA apeoMeTpa
uaepes 30 ¢, 1, 2,5, 30160 xB; 3, 5, 6124 rox. [lepun Tpu 3HAYCHHS
(aepe3 30 ¢, 1 Ta 2 XB) MPOBOASATH, HC BUUMAIOYH apEOMET] 13 CYCICH-
3ii. i 4ac HACTYMHUX BUMIPIB 3aHYPIOOTh ApPEOMETP Y CYCIICH3IIO 3a
5-10 ¢ mo mouaTky BHMIpIOBaHHS (IONCPESAHBO HEOOXITHO BHTCPTH
vioro Hacyxo). IlepioguyHO BHUKOHYIOTH BUMIPIOBAHHS TEMIICPATypH
cycrensii. Peaynprati BUMIPrOBaHb 3aHOCATH 0 TAOHII.

4. Ins xoxxHOTO Bigmiky mo acpometpy (Ro) BBOAATH mompasky
Ha Bucoty Menicka (C) 1 remneparypy t. CnporueHui BiAmiK OTpU-
MYIOTh IIISXOM BIAKHIAHHS OJUHHLI, & KOMY NEPEHOCATh HA TPH
3HAKW mpaBopy4 (Hamp., Bigmik 1,0154 guratots sk 15,4). [ompasky
Ha BUCOTY MEHICKa BHOCATH 10 BiAMKY 31 3HakoM "+". Temneparyp-
HY MONPaBKy OepyTh 3 TAOIHLI.

Bu3HaumBIIHM TaKMM YHHOM KiHLEBHHU BiJIiK 3a acpomeTtpoM (R),
BH3HAYAKOTh 32 HOMOTPAMOIO JIaMETP YacTOK.

Bci mkanu B Homorpami, 3a BunasTkoM mkamu VI, € mocriiiHuMu
s aepometpa. [lpasuii 6ik mkamun VII (ukany R) Hanocsats y na-
OopaTopii A1 KOXKHOTO acpoMETPa OKPEMO ITi Yac HOTo TapyBaHHS.

5. BHUKOpHUCTOBYIOTE HOMOTrpaMy NPH BH3HAYCHHI AlaMeTpa dac-
TOK TAKUM YHHOM: NPUKIAAAr0Th JdiHikKy 10 mkamu I 1 Il B Toukax,
IO BIANOBIAAIOTH LIUTBHOCTI CYCIECH31l ¥ TeMrepaTypi IPYHTY HpH
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3aMipi, i Ha mepeTHHi 3i mKamor | oTpEMyoTh 3HaueHHS A*10°
(cniBMHOXHHK Yy migkopereBomy Bupasi ¢opmymu Crokca). [lpu-
knaBmy JiHiMKYy A0 mkama VI 1 VI y toukax, mo BiAMOBIAArOTH
KIHLIEBOMY BLATIKY apeomeTpa R 1 yacy maHOro 3amipy, Ha nepeTuHi
THIAKY 31 IKaT0K V OTPUMYIOTh IIBHAKICTh MAJIHHSI YaCTOK MPH
nmanomy 3amipi. 3'eqHaBiy mkaad 1 1 V B OTpUMaHUX TOYKAX, HA
MICPETHHI TiHIWKK 31 mKanow IV 3HaxoaaTh myKaHUH JiameTp vac-
TOK ITPHU JAHOMY 3aMipi.
6. BiACOTKOBHIT BMICT 4aCTOK 3HAXOASATH 3a (DOPMY JIOKO

100~
x = PsU%0-0 4

(ps ~ Db
e X — BIACOTKOBHH BMICT YacTOK 32 CYKYITHICTIO, TOOTO CyMapHHUI
BIZICOTKOBHH BMICT YaCTOK, PO3MIPOM MCHIIEC BU3HAYCHOTO A1aMeTpa;
C — BIACOTKOBHI BMICT yacTok aiamerpoM Oinbme 0,5 MM, oTpuMa-
HUH B pe3yabTaTi CHUTOBOTO aHAMI3y; b — Bara HaBaKKH IPYHTY B

>

aBCOMIOTHO CYXOMY CTaHi; Py — IIiTbHICTh YaCTOK IPYHTY, T/cM’; R —

CIIPOIUCHUN KIHIEBUH BIJUIIK 332 apeoMETPOM 3 IOIMPABKOK HA Me-
HICK 1 TEMIICpaTypy.

7. ByayroTh KpUBY TPaHyJIOMETPHUYHOTO CKIIQAy B HAIiBIOTAPH-
(miuHOMY MacmiTadi. 3a OTPUMaHOIO KPHBOIO rpadiyHO BU3HAYAOTH
BIJCOTKOBHI BMICT hpakiiit poamipom 0,5-0,25; 0,25-0,1; 0,1-0,05;
0,05-0,01;0,01-0,005; 1 merme 0,005 mm.

JIms KOXKHOTO 3paska IPYHTY BHKOHYIOTh [BA MApajciIbHHUX BH-
3HAYCHHS IITBHOCTI IPYHTY

No T R R v d X
1 |30c 1,004 4 035 0,067 32.5
2 | 1xs 1,0035 305 0,19 0,52 28.4
3 | 2xs 1,0025 25 0,105 0,38 203,
4 |3x8 1,002 2 0,048 028 16.25
5 |4xs 1 0 0,01 0,013 0
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Hinvnicmo cyxozo rpynmy p,— BITHOMICHHS MACH IPYHTY (BHKIIO-

YAFOYH BOAY B HOro mopax) a0 00'emMy rpyHTY (BKIFOUAROUH 00'€M T10D).
Hlinonicmos wacmox 1pynmy p_ — BIJHOIICHHS MAacH IPYHTY

(BHKITFOYArOYH BOAY B HOTO Mopax) A0 00'eMy IPYHTY (BHKIIOUAIOUH
00'em Top).

linbHicTe OcanoBux mOpPiA (IMINAHKUX, TIHHUCTHX, MHIYBATHX)
3aNeKUTh Bl IXHBOI MOPUCTOCTI, BOJOTOCTI W MEHIIE BiJ MiHEpalIb-
HOro ckiany. Lle Mo)xHa MOSCHUTH IIUPOKHMHU MEKaMH 3MIHU HOpPHU-
cTOCTI (BOJIOTOCTI, FA30HACHYCHOCTI) IUX MOP1J, PI3KOKO BiIMIHHIC-
TIO IMIIPHOCTI TBEPJOI, PIAKOI Ta ra30moaiOHOl CKIIaA0BOI M MOpiB-
HSHO CTab1TBbHOKO IITBHICTIO MOPOJOTBIPHUX MiHEPATIB.

Benmuuna minbHOCTI AUCTICPCHUX IPYHTIB (TTTMHUCTHX, JTECOBUX,
MINAHUX) KOIUBAEThCA Bix 1,3 mo 2,2 /o,

BenuunHa iiTBpHOCTI TBEPAMX YACTOK IPYHTY BHU3HAUYAETHCS Mi-
HEPaNbHUM CKJIaJ0M 1 HAasSBHICTIO OPTraHiYHUX PEYOBHH. BianosiaHo
JO INUTBHOCTI HAMOIMBII NOIIMPEHUX MOPOJOTBIPHHUX MIHEPATiB
LITBHICTh TBEPAUX YACTOK OLIBIIOCTI IPYHTIB 3MIHIOETHCS Bix 2.5
10 2,8 r/cy’. HasdBHICTh OPraHIYHHX DPEUOBHH 3HHIKYE IIiTBHICTH
TBEPAUX YaCTOK IPYHTY, OCKUIBKHM IXHS INUTBHICTh HEBEIIUKA MOPIiB-
HSHO 3 MIHCPATBHOK KOMITIOHEHTOI (INifbHICTE T'ymycy 1,25-14
r/cM’), TOMy LIiTBHICTH TBEPAOi KOMIOHEHTH Top(is i 3aTopdosa-
HUX IPYHTIB CYTTE€BO HI)KYA NOPIBHIHO 3 MIHEPAIbHUMH IPYHTAMH.

BuzHayeHHS LIVILHOCTI IPYHTIB

JIs1 BU3HAUEHHS IIMBHOCTI 3B'SI3HUX IPYHTIB 3a3BHYAH BUKOPHC-
TOBYIOTh METOJ Pi3aJIbHOTO KUTBI a00 MeTox mapadiHyBaHHS, AL
MyXKUX IPYHTIB 3aCTOCOBYIOTh METOJ Pi3aTbHOTO KiJbLIS.

3.3.1. Memod pizasvrozo Kisvys

O6aasnanna: BarW TCXHIYHI, IITAHTCHUMPKYJb, Pi3aJIbHE KUIbIE
3 HEKOPOJOBAaHOIO METANy 13 3arOCTPCHHM KpaeM, JiaMeTpOM He
meHine 50-70 MM 1 BUCOTOO HE OUTBIIC OMHOTO JlaMeTpa 1 HE MCH-
me 0,5 moJoBHHU AlaMETpPa, HIK.

Xia po6orn

1. BuMiproroTh 3a JONOMOTrOX IITAHTCHUMPKYJISL BHYTPIIIHIA 1i-
aMeTp 1 BHCOTY KilbIll, 0OpaxoByioTh Horo o0'eM (V) 1 3BaxXyIOTH
KUTBLE (g)).
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2. IloctynoBo, 6e3 0COOMUBUX 3YCHITb, KIJIBIC BPI3AETHCS B MO-
HOJIT IPYHTY. 3aiiBa 4acTHHA MOPOAH OOCPEXKHO 1 aKypaTHO BiATH-
HAa€eThCsT HOXKeM. [licast TOro, SIK CTOBIMMHK IPYHTY BUCTYIHTH HAJ
KpaeM KinbLig, 3aiBy HOro YacTHUHY 3PI3VIOTh YPIBEHb 3 HIDKHIM 1
BEPXHIM KIHISIMHA KUTbI(s. KisTbLie 3 IPYHTOM 3BAXKYIOTH (g5).

3. Po3paxoByOTh IIBHICT IPYHTY 3a (OPMY IO

o= &~ &
v
JI¢ g1 — Bara KiJbLisl; g, — Bara Kilblg 3 IpyHTOM; }/ — 00'eM KintbIid.
O06'eM KibIls BU3HAYAIOTH 32 (DOPMY JIOKO
Twl2
4
e d — giameTp Kiabils, cM; h — BHCOTA KUTBLISL, CM.

Jnst KOXKHOTO 3pa3ka IPYHTY BHKOHVIOTH [JBa MAPAICIBHHUX BH-
3HAYCHHS LIUTBHOCTI ¥ 3HaxXomsuTh cepeaHe. Po30ixHICTE MiX pe-
3yJIbTaTaMU MAPATICIbHUX BUMIPIOBAHb HE MOBHHHA IMCPCBHIIYBATH
0,02 /ey’

Jani aHami3y 3aHOCSTH O KypPHAITY.

V= h

>

Neo Bara kinpus, r | Bara Ob6'em | IlinbHiCTH TTpwmiT-
3paska | IpyHTY | IpyHTY, r/cM’ KH
myc- |3 r1py- | IpyH- 3paska | cepe-
TOr0 | HTOM | TY, T JTHST
& b2 g V p p
1 415 | 1119 | 704 |516 1.4 1.45
2 425 | 1129 | 704 |57 1.5 1.45

[Ipyu BiZOMHX 3HAYCHHSX IIITBHOCTI Ta BOJOTOCTI MOXHA 00Opa-
XYBAaTH IMIJBHICTh CYXOT0 IPYHTY (CKENETa IPYHTY), BUKOPHUCTOBYIO-
Y 3aJICKHICTD
__bp

1+W°
J€ p — WiABHICTB IPYHTY, I/cM’; W — BOIOTiCTh IPYHTY, A. O.

Pa
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3.3.2. Memod napadinysanns

O6rapmanns: Bard TCXHIYHI, 3aCi0 A/ TIAPOCTATHIHOTO 3BAXKY-
BaHH:. [lapadin, HiK, GiTEPTpyBaTBHUN NATTIP.

Xia po6orn

1.3 MOHOITY IPYHTY BHPI3aKOTh 3pa3ok 00'emom He meHme 30
CM’, TIPH [BOMY 3Pi3yI0Th FOCTpi I BHCTYNAOUi YACTHHH i HAJAIOTh
oMy oBaJIbHY (OPMY Ta 3BAXKYIOTH (g1).

2. lam 3pa3ok 0OEpeKHO 3aHYPIOIOTh JCKiNbKa pasiB y PO3TOI-
neHui napadiH A7 YTBOPEHHS BOJOHCIIPOHHMKHOI OOONOHKH. 3Ba-
JKYIOTh 3anapadiHoBaHUH 3pasok (g»).

3. 00'em 3anapadinosanoro 3paska (V1) BU3HAYAIOTh 32 BTPATOKD
HWOro Bard mpu 3aHypeHHi. JIst 1{pOro 3pa3ok KIaayTh HA CITOUKY,
MiABIIIECHY A0 LIATbKH Bar, 1 3BaXYIOTh V BoAl (g3). g mepesipku
repMETUYHOCTI mapadiHOBOI OOOJOHKH 3Pa30K MICs TiIpPOCTaTHY-
HOTO 3BAXKYBAHHS MPOCYIIYIOTh 34 JOMOMOTOK (LIBTPYBABHOTO
nanepy 1 3BKYHOTh. 30UTBIICHHS BAard MOPIBHSAHO 3 Barow (g») yka-
3y€ Ha MPOHUKHICTh O0OJOHKH.

4. lna Bu3HaueHHs 00'eMy IpyHTY (J) HEOOXiAHO BIAHATH BiA
o0'emy (V1) o0'em mapadiny (V3), sskuii MOKHA BU3HAYUTH SIK BIIHO-
IICHHS #0r0 Bark 10 mimpHOCTI (P ;= 0,9 r/em’)

v, = & & of
pn
V:I/; _]'/2 — g2 _g3 _ g2 _gl CNIS
ps o
Jms KOKHOTO 3pa3ska IPYHTY BHKOHYIOTh JBA MApaNCIbHUX BH-
3HAYCHHS IITBHOCTI IPYHTY

>

Bara 3paska, r Lo 06'em, cm® i LHiCT

£l2.| = | Z2|E|388 . |z2 2|

na| %280 2| EF| T|20E|2E 22
-1 IE0 Rl Maliall - 5 el

g1 2} g5 gg | Vi | V2 v P p

197 | 239|101 42 46| 138 |96 |2 2

198 | 240|102 |42 46| 138 |96 |2 2
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Jlns po3paxyHKy INITBHOCTI CYXOTO IPYHTY HEOOXigHO OpaTH Ha-
BaXXKH IpyHTY 15-20 r ans BU3HAUCHHS MPUPOAHOI BOJIOTOCTI. 3Ha-
FOUH BOJIOTICTh IPYHTY, LIUTBHICTE CYXOrO IPYHTY BH3HAYAIOTH 3a

P _ gl 3
—— == / .
tdopmymoro P, ] , P = (t/em)

3.3.3. Buznauenns wgisbnocmi spynmis

3 NOpywIeH010 CMpyKmypoio

IHOAI [1st OIIHKK CTYTICHS LILJIPHOCTI TCKIB BUHHKAE HEOOXITHICTh
BHU3HAYUTH IXHIO HIIIBHICTh Y TIOPYIICHOMY Ta MPUPOJHOMY CTaHI.

O6aapsnanna: METAJICBUH CTakaH AiaMeTpoM 5—7 cM 1 00'eMom
250-500 cM’ 3 Hacaakoro, TpaMbiBKa, MiHKa, JiHiHKa, PO3MyLIyBad,
TCXHIYHI Bary.

Xia po6orn

BuzHaueHHS IITBHOCTI MICKY B HAHOLTBII PO3YIILTEHCHOMY CTaHI.

1. 3BaxkyrOTh CTaKaH Ha Barax (g).

2. BCTaBiisitoTh y CTakaH PO3MYINyBad 1 MOCTYIIOBO YEPE3 JIHKY
HAaNOBHIOKOTh HOTrO MOBITPSHO-cyXuM mickoM. Ilicmsa 3amoBHEHHS
cTakaHa BUIMaroTh po3myinysad. JliHilkowo "Ha peGpo" BHPIBHIOOTH
MOBEPXHIO MICKY B cTakaHi. OtpumyroTs 00'eM micky (V), sSkuit go-
PIBHIOE BHYTPIIIHBOMY 00'€EMY CTaKaHa.

3.3BaXxyIOTh CTaKaH 3 MICKOM (g;) 1 pO3paxoBYIOTh IIIIbHICTh Mi-
CKy IMOPYIIEHOI CTPYKTYPH.

& — &

pmin = >

V
JI¢ g1 — Bara MyCTOrO CTaKaHa, g, — Bara CTakaHa 3 mckoMm; V — o0'em
CTaKaHa.
Jocnia BUKOHYIOTE IOHAWMEHIIE JBa Pas3d 1 PO3PaxoBYIOTh Ce-
PCAHE 3HAYCHHSL.

BusHayeHHs WINBLHOCTI YTPaMOOBAHOI0 MiCKY
1. CrakaH HAmMOBHIOKTH MICKOM MOCTYMOBO 1 MPH I[BOMY TpaMm-
Oyrote. Konu piBeHp micky OyJe BHIOMM BiJ Kparo CTaKaHa, HAaJJIH-
LIOK 3HIMAIOTh J0 PiBHS KAk CTAKaHa.
2. CTakaH 3 MCKOM 3B2KYIOTB 1 PO3PaXOBYIOTh IILTBHICTb MICKY (Z3)
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pmax:g3_gla

V
JIC g) — Bara myCToro CTAakaHa, g; — Bara CTAKaHA 3 YIIJIbHCHUM ITiC-
KoM, V' — 00'em crakaHa.
Jocix BUKOHYIOTh IIOHAMMEHIIE [BA pa3u 1 PO3PaXOBYIOTh CC-
pEeAHE 3HAYCHHS.
Pe3ympraTi 3aHOCATE 10 XKYPHATY.

Ilyxkmnii cran YmijJiLHeHAil cTan

Bara 2 inpmicTy | BATA T4 = iTBHICTH
cTaKaHa, I - g | ™ KaHa, I - s m

=) = ? ? S <] °© = ? ? = <]
2 2|3 g |2 =

| 5| 2 |g|28 5| 5L |28 %
g |& &8 |V [P &1 |& g5¢1 |Bimeor | P

KOBHI
73,8 (223,7(149,9 1100|1,49|1,505|73,8|236,4 1626|100 |[1,62 1,63
73,8 (225,9(152,1 |100|1,52 73,8(238,2 1644 (100 |[1,64

o6 3pobuty BUCHOBKH MMPO T€, HACKUIBKHU OJU3BKHEI MPHPOI-
HUH CTaH IICKY A0 TPaHUYHO INITBHOTO a00 IPaHHUYHO MyXKOTO CTa-
HY, BUKOPHUCTOBYIOTh XapaKTCPUCTHKY, SKY HA3HBAKOTh CTYICHEM
VINLIBHEHOCT] a00 BIAHOCHOKO LIUTBHICTIO MICKY .

€ — &
P= e = Emin
max min
Je € — KOoe(IIIEHT MOPHUCTOCTI MCKYy B MPHPOAHOMY CTaHI, £ _ —
KOeQiLIEHT NOPUCTOCTI MICKY B HAWOIIBIN VINITBHEHOMY CTaHi; €, .
— koe(iLiEHT HOPUCTOCTI MICKY B HAWOIIBII MYXKOMY CTaHi.

3a cTymeHeM YIIinbHEHOCTI micku noainsatoTh (3a K. Tepmari) Ha:

» wineHl — 1>D>0,67

» cepemuboi miapHOCTI — 0,67 > D >0,33

» nyxki — 0,33>2D>0.

JIms XapakTepUCTHKH 3AATHOCTI MICKY A0 VINITBHEHHS 3a3BHYal
BHKOPHUCTOBYIOTh MOKA3HUK YIIIIBHECHOCTI MICKY

40



Bin sminaroersed Big 0 1o 1, 1 unMm Ommkxue F 10 OAHHUIY, THM Oi-
JIBIIY 3AATHICTh M0 VIILIBHCHHS MAE MiCOK.

HeoOxigHo po3paxyBaTé Il MOKA3HHUKKA ISl JOCIIKYBAHOTO
IPYHTY 1 3pOOHUTH BIAMOBIJHI BUCHOBKH.

3.3.4. Buznauennsa ugisbHOCMi 4acmox rpynmy

O6aapmanms: mkHOMETPH 00'eMoM 100 cM’, Baru 1aGopaTopH,
CTYNKa 3 TOBKAYHKOM, CYINWIbHA wmada, CKCHKATOP, TCPMOMETP,
mimana O0aus, OIOKCH.

Xia po6on

1.13 moapiOHeHOTO Vv (hapdopoBiii CTYMI IPYHTY BIAOUPAOTH CE-
pexrio mpody (15 1) 1 BHCYIIYIOTE y CYIHIbHINA madi A0 MocTiHHOL
Baru 3a Temneparypu 100-105 °C.

2.J10 MOTMEepPEAHBO BUCYIICHOTO Ta 3BAXKCHOIO MIKHOMETpa (g27)
yepe3 MWKy 3aCHIAOTh B3ATY HABAKKY 1 3BAXKYIOTh MIKHOMETP 13
IpYHTOM (g;). Takum YMHOM BH3HAYAIOTh TOUHY Bary IPYHTY g

(g=g-2)

3.Ha oany TpetuHy 00'eMy MIKHOMETpP 3alHBAIOTh AUCTHIbOBA-
HOI BOJIOI0, ACSKHN 4ac 300BTYIOTh 1 KHITSTATh HA MINAHIN OaHi:
(micku 1 cymicku — 30 XB (PaxyOTk 3 MOMCHTY 3aKHIAHHS), CYTJINH-
K" 1 riiuHd — 60 XB).

4. Tlicast OXONOMKCHHS MKHOMETP JOJIMBAIOTH JUCTHIHOBAHOO
Booro mipu t 18-20 °C 10 MipHOi TMO3HAYKH, PETETBHO BUTHPAIOTH
(biAPTPYBATBHUM MAEPOM 1 3BAXKYIOTE (g3).

5.Tlicns 3BaKyBaHHS CYCIICH3IIO 13 MIKHOMETPA BUIHBAKOTh, PETC-
JBHO MPOMHBAIOTh HOTO 1 HAMOBHIOKOTH JUCTUIIBOBAHOK BOJOKO 3 t
18-20 °C 10 Tiei % mo3HAuKH. 3BAXKYIOTH MKHOMET] 3 BOAOKO (Zs).

O6pobka pe3yabraTis
IIibHICT YaCTOK IPYHTIB HEOOXIAHO PO3PAXOBYBATH 32 (HOPMYJIOKD

- &
g£+8,— 85
A€ p, — UIIbHICT YACTOK IPYHTIB, I/CM; g — Bara IPyHTY; g — Bara

ps pg’

MKHOMETPA, g, — Bara MKHOMETPA 3 I[PYHTOM; g3 — Bara IMKHOMETPA 3
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IPYHTOM 1 BOJOIO; g4 — Bara MKHOMETPA 3 BOAOK; P, — IIUIBHICTb BO-
au, t/ev’. Tlpu Temmepatypi Bogm t 18-20 °C p, = 0,998 r/ew’.

JIms KOKHOTO PI3HOBHAY IPYHTY BH3HAUCHHS INITBHOCTI YacTOK
IPYHTY HEOOXiJHO BUKOHYBATH MApaJCIbHO V ABOX MKHOMETpax i
MOTIM BU3HAYHUTH CEPEAHE. PO3OIKHICTh MK PE3yJIbTATAMH JOIYC-
kaersest 10 0,02 r/em’.

Pesynpraty KOCTiKSHHS PEECTPYIOTHCS B JKypHATII.

Bara, r
Z ¢ =
s | g & < 3 < [inbHiCTH
g § =1 = § 5 g § g YACTOK
N Ne S 28| E122El 28| m
o | . ) c = elcezZl| g8 YHTg’,
mkHomerpa | £ | 2 E | 5 |Eg &l E 8 r/em
E| E& é E g B
2 el
g & g & & P

3.4. Ilopucrictp IpyHTIB

Ilifg mOpHCTICTIO IPYHTIB PO3YMIIOTE HASBHICTh V HHUX JPIOHHX
niopoxkHuH. [lopucmicmio rpynmie (1) Ha3WBaKOTh 3araibHUN 00'eM
MOp B OAUHHLI 00'EMY IPYHTY.

YuceTbHO MOPUCTICTh AOPIBHIOE BITHOIICHHIO 00'eMY TIOP V IPY-
HTI 10 00'eMy IPYHTY 1 BUPAKAETHCS Y BLACOTKAX

n= Yy -100% .
0
Yacto ans XapaKTEPUCTHKH MOPUCTOCTI IPYHTIB BHKOPHCTOBYIOTh
roegpiyienm nopucmocmi (€ ), SIKUA JOPIBHIOE BIJHOIICHHIO 00'eMy
mop 0 00'eMy CKEJICTA IPYHTY 1 BUPAXKAETHCS B YaCTKAX OJMHHLIL

"
Ver

Iopucricth 1 KOChILIEHT MOPUCTOCTI € MOKA3HUKAMU EMHICHHX
BJIACTHBOCTCH IPYHTIB, OCKUIBKHA TMOPU € €MHOCTSAMH il 1HIIHX

e =
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KOMIIOHCHTIB. 3 YpaxyBaHHSM OLIIHKH 130Jb0BAHOCTI HOP BUALISIOTH
3aralibHy, BIAKPUTY (AKTHBHY) Ta 3aKPUTY MOPUCTICTb.

Biakpurta mopHCTICTh IPYHTY 3YMOBICHA 3'€HAHWMH TOPAMH, 3a-
KpHTA — 130JIbOBAHMMH, & 3arajbHa BPaxOBYe oOHIBa BHIU mop. Bix-
KPHUTA MOPUCTICTh 00YMOBITIOE TPAHCIIOPTHI BIACTHBOCTI IPYHTY — HOTO
3JATHICTh MPOIYCKATH KPi3b ceOe PiANHU Ta ra3u. 3aKpHUTa MOPUCTICTh
y MPOLIECax MCPSHECCHHS PSUOBHHU HE 3a/1isHA. Bemuunnaa nopucrocti
KOJTUBAETHCS B ITUPOKUX MEXKaxX y IpyHTaxX pi3HUX TrniB. Haiivenue ii
3HAUCHHS (YaCTKH BIACOTKIB) XapaKTEPHI U HEBHUBITPUINX IHTPY3HB-
HUX 1 MeTamMop(diuHKX IPYHTIB, a Hanbinbme (10 80 % 1 Oinblue) — st
BHCOKOAUCTICPCHUX OCAIOBHUX IPYHTIB — MYJIiB, TJIHH.

VYcTaHOBNEHHS MOPUCTOCTI # rpyOOyIaMKOBHX MOPiA (TalbKa,
meOiHb, rpaBii) 1 KPYMHO3CPHUCTUX MICKIB 3MIHCHIOETHCS LULIXOM
BH3HAUCHHS 00'eMy BOAM, HCOOXITHOTO /Ui TIOBHOTO 3aIOBHCHHS
mop v IpyHTI. s 1HIUX mopia Led METOX BUSBILIETHCS HEMPUAAT-
HUM 4Yepe3 3aTUCHCHHS B MOpaxX MOPOAM MOBITPS MPH 3allOBHCHHI
BOJOK0. Y TakUX BHUMAIKAX BH3HAYCHHS MOPUCTOCTI M Ta koedimie-
HTa MOPUCTOCTI € YACTILIE 32 BCE PO3PAXOBYIOTh 32 JAHWMH LIiTb-

HOCTI YaCOK IPYHTY (p, ) 1 IILIBHOCTI CYXOTO IPYHTY (P, ).
n=Ps"Pa 10000 g=PsPa

p s p d
A€ p, — OIIBHICTD YaCTOK IPYHTY, P, — IIUIBHICT CKENETA.

>

Mik MOPHCTICTIO Ta KOC(]ILIEHTOM MOPUCTOCTI ICHYE TaKe CIIB-
B1IHOLIEHHS:
€ n
n=——,; g=——.
I+e¢ 1-n

3.4.1. Busnauenns nopucmocmi nickie memooom Hacu4enns

O6rapmanns: CKISTHHE rpagyhioBaHui crakaH o0'emom 250-
500 cM’, GropeTka Ha IITATHBI, BArk TCXHIUH.

Xia po6orn

1. 3BaxkyroTh rpaayHoBaHull CTaKaH (g1).

2. HanoBHIOIOTh CTaKaH MOBITPSHO-CYXHM MICKOM A0 323HAYCHO-
ro o0'emy (V) 31 WLIBHICTIO, 34 SIKOi HEOOXIHO BU3HAYHUTH MOPHUC-
TICTh. 3BAKYHOTh CTAKAH 3 MICKOM (£,).
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3.CrakaH 3 MCKOM CTaBITh MiJ OFOPETKY 1 MOCTYIOBO HACHYY-
FOTh IMCOK BOJAOKO O MOSIBU HA WOrO MOBEPXHI IUTIBOYKKA BOAU. Bix-
Jik o Oroperii aae o0'em Boau (V;), sIKy BUTPATHIN HA HACHUCHHS
MICKYy, TOOTO Ha 3amoOBHEHHSA HasBHUX mop. [licns nporo micok BU-
CYIIVIOTh 1 CTAKAH 3BAXKYHOTH (£3).

4. Po3paxoBYIOTh HOPUCTICTE MICKY

Vs -100 %.

0
5.0aHOYaCHO PO3PAXOBYIOTH MOKA3ZHHUKHU IMIIBHOCTI, IO BIAMNO-
BLIAIOTh JaHIH MOPHCTOCTL P 1 P,

=& 83~ &

=22 51 /ey, =23 Ol pjeng,
P % P %

n=

JIms KOKHOTO 3pa3ska IPYHTY BHKOHYIOTh JBA MApPANCIbHUX BH-
3HAYCHHS MOPUCTOCTI.

Bara, r . a

) =%

£ |z Z E |zl |5 |E |5
R = | € |E |2 |2 | & |5
§ z‘ s = g'-) s E g‘l < 2 = 1-(.15 = 5
S|25|383 = | 58|52 c%|gx|gd|o¢
=) - E § < E E [ g R 5] E' -2 = ﬁ >’;
S| EE|I=EEl S| Rl % S = o =

e | =E[S 2 & = - b 2 2

5 = = ) o o O = = -

g} < = 1> = ] 2

= 2 k) E B

= 13 - E .E
&1 2 & |ea|lasal| V. Vn n p Py
72,01226,5| 1545 37 100 37 1,54 1,9

3.5. IIaacTraHicTD IPYHTIB

1Tio naacmuunicmio tpyHmy po3yMIIOTh 3AaTHICTh IPYHTY MiJ Ji-
€10 30BHIMIHIX 3yCHTb 3MiHIOBaTH opmy (medopmysarucs) 63 pos-
PHUBY CYLIIBHOCTI ¥ 30epirat HaaaHy iM GopMy Hicisl TOTO, SIK IO
30BHILIHBOI CHUITH YCYHCHO.
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[lnacTHYHICT IPYHTY TICHO MOB'A3aHA 3 BOMOTICTEO 1 3MIHIOETBCS
3aJICKHO B1J KITBKOCTI Ta SIKOCTI BOAH, IO € B IPYHTI.

[InacTHUYHICTD IPYHTIB HPOSBISETECS V BH3HAYCHOMY [iama3oHi
BOJIOTOCTI, MEIKAMU SIKOTO € BEPXHsI IPAHUL [LIACTUIHOCTI abo rpa-
HUL TEKY4I0CTl (W) 1 HUKHS TPAHUI TUIACTHYHOCTI a00 TPaHHIIS
poskouysanss (I},).

Bosorict, 3a s1k0i IPYHT MEPEXOJUTh 13 IIACTHYHOTO CTaHY B
TEKYYHH, HA3UBAETHCS BEPXHBOIO IPAHULICIO TIIACTUYHOCTI (TPAHHULIL
TEKYYOCTI).

Bomnoricts, 3a skoi IPYHT HNEPEXOJUTH 13 IIIACTUYHOTO CTaHY y
TBEPAHA, HA3UBAETHCS HIKHBOK) MPAHUIICIO IIACTUIHOCTI (TPaHHULIsS
PO3KOUYBAHHS).

[HTEepBaN BOIOTOCTI, Y MEKaX SIKOTO IPYHT NEpeOyBae B IMIacTh4-
HOMY CTaHI, HAa3WUBAIKOTh YUCIOM NAACHUYHOCHT 1 BUKOPHUCTOBYIOTh
JUTS XapaKTCPUCTHKH [NIMHUCTHX IPYHTIB, BOXHO-MECXaHIYHHUX 1 BOJ-
HUX BractuBocTed IpyHTiB (mpu 1 <1, >7 — cymicku; 7 < [, 217 -
cyrmusky; 17 <1, — rouam).

V INHH 1 CYTIMHKIB PO3PI3HSIOTh TaKi CTAHU: a) TBEpAMM; 0) mna-
CTUYHUH, B) TCKYIHH.

[Ipu mpoMy BBaXKarOTh, WO IPYHT NepeOyBae y meepoomy CTaHi,
SIKIIIO WOTO MPUPOHA BOJIOTICTh MCHINA Bl HHXKHBOI TPAHULIS TUIAC-
THUYHOCTI, TOOTO W < W,.

IpyHT nepebyBae B miacmuynoMmy CTaHi, SKIO HOTO MPUPOIHA
BOJIOTICTh MEPEBUILYE T'PAHULO IUIACTUYHOCTI, ajle¢ HE MEPCBHILYE
BOJIOTOCTI HA IPAHUI TEKYJOCTI, To0TO W, < W < W,

IpyHT nepebyBac B TEKYUOMY CTaHi, AKIIO HOro MPUPOIHA BOIO-
riCTh BHINA B rpaHuil Tekyqocti (W > W)).

I'panuyili MIaCTHYHOCTI Ta YHCIO MIACTHYHOCTI IIHPOKO BUKOPH-
CTOBYIOTBCS IMPH Kinacu(pikanii INNTHHUCTHX IPYHTIB, BA3HAYCHHI OMO-
Py IPYHTIB Ta OLIHLI CTIHKOCTI IPYHTIB.

3 METOIO MOKA3y CTaHy MIMHHCTUX MOPiJ 32 BOJOTICTIO B KIJTbKIC-
HOMY BHIJISIZI BUKOPUCTOBYIOTh MOKA3HUK KOHCHUCTCHITI:

p=r=W

[Ipu oMy pO3PI3HSIOTH

» rmanau TBepai (B < 0),

» rmuaan mactaaHi (0 <B < 1),
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» rauau Teky4i (B > 1).

KoHcHcTe IS TTHHUCTHX IPYHTIB MOYKE BU3HAYATHCS, BUXOASTIH
13 3aJICKHOCTIL
W,

W, W,

Ilpu o> 1 — TBepAa KOHCUCTEHITIS

0,75 <a <1 — HamiBTBEpAA;

0,5 <a <0,75 — TyromiacTuyHa;
0,25 <a <£0,5 — m'saxomIacTUIHA,
0 <0<0,25 — Texy4oIniacTHIHAa;
o =0 — Texyua.

BusHaueHHS MIACTUYHOCTI MApPANEIbHO 3 BU3HAUCHHSIM BMICTY
[JIMHUCTUX (pakUiil y IPYHTI AO3BOISE BCTAHOBUTU MOKA3HHUKH, IO
XapaKTePU3YIOTh TiAPOdIIBHICTE TIHHUCTOI (pakii, il komoixHYy
AKTUBHICTb Ta 1HIII BIACTHBOCTI IJIHHUCTHX MOPIA.

04

3.5.1. Busnauenns 6epxnvoi 2panuyi naacmu4nocmi

(epanuys mexysocmi)

Llst rpanuist BU3HAYAETHCS YACTIIIC 32 BCE 3a JOTIOMOTOK OaliaH-
cupHOro koHyca BacmnpeBa. i mbOTO BHKOPHCTOBYETHCS KOHYC
Baroro 75 r 3 KyToM 3arocTperHs 30 i BUCOTOO 25 MM.

O6rapmanns; CTAHJAPTHUN KOHYC, CTAKAHYUK J1aMETPOM HE ME-
HIIE 4 CM 1 BUCOTOIO HE MEHIIC 2 CM, BArW TCXHIYHI, OIOKCH, CTYIMKa
3 PE3MHOBHM TOBKAaYHKOM, CHUTO 3 AiameTpoM oTBopis 0,5 mm, dap-
(oposa yamka, mWmnaresp, CYIHUIbHA mada, CKCHKATOP.

Xia po6on

1. Po3tepTrii TOBKAYMKOM MOBITPSHO-CYXHH IPYHT HPOCIBAIOTh
gepe3 cuto (0,5 mMm), BIAOHPAKOTh CEPEAHIO MPOOY, 3BOJIOXKYIOTH,
MEPEMIIIYIOTh 1 BATPUMYIOTh A00Y B 3aKPUTOMY TOCY .

2.Tlicns mpOro IPYHTOBY MACTY IIE Pa3 PETEIBHO MEPEMIIIYIOTH 1
3aMOBHIOIOTh CTAKAHYHK, IOBEPXHIO 3T KYIOTh IIMATEICM YPiBCHb
3 KpasiIMH CTaKaHYHKA.

3. CrakaHYuK PO3MIIIYIOTh HA MIACTABLI W JO MOBEPXHI IPYHTY
MAHOCATh TOCTPY YACTHHY KOHYCA, SKHH MONEPCIHBO 3MAINYIOTh
Ba3emHOM. [IOBIMBPHO PO3THCKAIOTH Mabli W BITPHO 3aHYPIOIOTH
KOHYC y IPYHTOBY MacCy I JI€K0 BIACHOI Baru.
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4. 3anypeHHs koHyca Ha rnuOuHy 10 MM (MiTKa Ha KOHYC1) mpo-
TATOM 5 € YKa3y€ HA AOCSTHEHHS IYKAHOI TPAHUI] TCKYYOCTI.

Skimo rauOuHa 3aHYpEHHS KOHYca HE CTaHOBUTh 10 MM, IpYHTO-
BY Macy BHHMAIOTh 13 CTaKaHYMKA, JOJAIOTh TPOXU BOAH, MEPEMi-
LIYIOTh 1 3HOBY HOBTOPIOKOTh BUNPOOYBAHHS KOHYCOM.

3aHypeHHS KOHyca Ha rmuOuHy Oinbmie 10 MM ykaszye Ha Te, 1o
BOJIOTICTh IPYHTY NECPECBHUINYE IIYKAHY 1 BUMArae MACYIICHHS IPYH-
Ty. Y TakoMy BHIIQJKy IPYHTOBY MAacy BHHMAIOTh 13 CTAKaHUYHKA 1
JEAKUH Yac mepeMilyioTh, MACYmyoUn npu mpomy. [licas mporo
3HOBY NOBTOPIOIOTh BUIIPOOYBAHHS KOHYCOM.

5.1lpu mocsarHeHHI HEOOXITHUX YMOB 3aHYPEHHS KOHyca i3 cTa-
KaH4MKa BiAOHparoTe npoly B KiabkocTi 10—15 r. BusnaueHHs Bono-
TOCTI BUKOHYIOTh 3BHYQHHUM LUTIXOM.

JIms KOKHOTO 3pa3ska IPYHTY BHKOHYIOTh JBA MApPANCIbHUX BH-
3HAYCHHSL.

PesympraT 3amucyioTe 40 KYpPHATY.

Hu:xnas rpa-
Bara,r HHIA IJ1AC-

5 THIHOCTI, W]
£

I[aTa < » 5 2.2 s St =
2| §|sEgszg £ |cE| S| &
= | E |EEgEzE S |2z 38| &
S |EsHETH B |TE|£F) 8
223 [527 [464 [63 [241 [026 [0255

213 [583 [507 [76 [294 [025

3.5.2. Busnauennsa HUmHb01 PAHUL HAGCIMUYHOCMI
(epanuys posxouysanns)
BusHavaeThcs CTaHAAPTHUM LUTSXOM — PO3KOYYBAHHIM MOPOIU
B LIIHYPOYOK (JKTYTHK).
Xia po6on
1.YacTrHy MOpUroTOBJCHOI 3a3AAJCTiap IPYHTOBOI MacH MiJACY-
LIYIOTh LUIIXOM HEOJHOPA30BOrO MEPEMILTYBAHHS, Hicis 4oro Oe-

PYTE HEBENUKY KIUTBKICTh 1 JOJIOHEIO HA CKIl PO3KOUVIOTh Y TOHKHH
JOKTYTHK A1aMETPOM OJHM3BKO 3 MM.
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2.BonoricTe Ha HWKHIW TPAHMILI TUIACTHYHOCTI BBAXKAETHCS J0-
CSTHYTOFO, KOJIU JKTYT 13 IPYHTOBOI MacH JiaMeTPOM OJIH3BKO 3 MM
CTaHE MOKPHUBATHCS TPIIUHAMU 1 KPULIUTHUCS HA IIMATOYKH JOBXKHU-
HOIO 3—10 MM.

Slkmo rpyHTOBY Macy po3Ka4yaTH B JUKIYT AlaMETPOM 3 MM He-
MOKJIUBO (IPYHT PO3CHUIAETHCS), TO POOIISATH BUCHOBKHU PO TEC, IO
JAHUH IPYHT TPAHULI PO3KOUYBAHHS HE Ma€ (HCIUIACTHIHHM).

3.1licns 3akiHYCHHSI PO3KOUYBAHHS LIMATOYKH TPUMLIIMETPOBO-
ro mxryTa 30uparots y 0roke (10—15 r) 1 BU3HA4arOTh BOJIOTICTD, sSIKa
Oy/e BIAMOBIAATH HUKHIA MPAHUILIl IACTHIHOCTI.

JIms KOKHOrO 3paska IPYHTY BHKOHYIOTh JBA MApaNCIbHUX BH-
3Ha4YcHHA. PO30DKHICTE MDXK pe3ybTaTaMu NMapancibHUX BU3HAUCHb
JomycKaeThest He Oubine 2 %. Peaynpraru 3anucyoTh 10 KypHATY.

Himxas
Bara, T rpaHns
5 IUIACTHYHOCT
z
2 = =
Hara | = = |xE2|x22 = |o& B= ®
o1 3] Sk Sleg =g = = = 3 =
= £ |£2=z|£2Z2 =2 € |2 & &2 3
2 9@%90% = > ol %% %
i~ @:&lﬁ.ze = [ 2 > S

3HAWMIOBINY HIDKHIO 1 BEPXHIO T'PAHHIIO IUIACTUYHOCTI, MOXKHA
PO3paxyBaTH YKUCIO TUIACTHYHOCTI
L=W,-Ww,) 100 %.
BukopucToBYIOUM NPUHHATY KiIacH(iKalilo IPYHTIB 32 YHUCIOM
IJTACTHYHOCTI, HEOOX1THO BU3HAYUTH JOCIIPKYBAHUH IPYHT.

3.6. PosMOoKkaHHA IPYHTIB

[lix po3MOKaHHAM IPYHTIB PO3YMIIOTh IXHIO 34aTHICTh MPH 3BOJIO-
JKCHHI BTPauaTH 3B'I3HICTh 1 MEPETBOPIOBATUCS B MYXKY Macy 3 MO-
BHOO BTPATOI HECYUOi 31aTHOCTI. PO3MOKAHHS IPYHTIB Bi0YBAETHCS
B PE3yIbTaTi HOCTYNOBOrO MOCIA0NCHHS BOAOHECTIHKUX CTPYKTYPHHUX
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3B'I3KIB MK CJICMCHTAPHUMH 4YacTkaMu abo arperataMu IPyHTY B
mpoueci riaparaiii. 34aTHICTh A0 PO3MOKAHHS MAKOTh AUCICPCHI IPY-
HTH 3 PO3YHMHHHUM, BOJOHCCTIHNKMM ab0 TIMHUCTAM IieMEHTOM. basy-
rounch Ha podorax B. B. Oxotina (1933), mokHa 3po0uty Taki Bu-
CHOBKH CTOCOBHO PO3MOKAaHHS IPYHTIB. Tak, HampuKIaa, BOAOMIL-
HICTB JICTKHX CYIJIMHKIB JOCHTh Maja. POBMOKaHHS CepeiHIX CYTTIHH-
KiB 3aJIC)KUTh BiA BEIMYUHU Ta XapakTepy iXHIX HOP: 32 HASBHOCTI
Manoi MOPUCTOCTI PO3MOKAHHS 3HIDKYETHCS 3 MiABUINCHHSM BMICTY
[JIMHACTHX YaCcTOK, 32 BEIHKOI MOPHUCTOCTI BOHA 3HAYHA HE3AICIKHO
BiJ BMICTY B HHUX IVIMHHCTHX YacTOK. PO3MOKaHHS BaXKKHX CYTJIMHKIB
V BOJI 3aJIC)KUTh BiJ BMICTY TJIMHUCTHUX YaCTOK: 3 iXHIM 301TbIICHHIM
BOHA MiJBUILYETHCS. Y TJIMH 3 BEJIMKOK MOPHUCTICTIO CIIOCTEPIraEThCst
TaKa K 3ICIKHICTh, Y TJIMH 3 MAJIOK MOPUCTICTIO BEIMYMHA BOJAOMILI-
HOCTI HAOJIKAETBCS A0 MaKCHUMaIbHOrO 3HaucHHs. Jlyxe Bemmka
LIBUAKICTE PO3MOKAHHS XapaKTePHA Al JICCOBHX CYIJIMHKIB 1 0CO0-
JIMBO JIECIB, BOHH PO3MOKAIOTh MaIKe MUTTEBO 3 XapaKTCPHHUM BHi-
JICHHSIM 3aTHCHEHHX OYIb0aIIoK MOBITPS.

[NoxazHukamMu poO3MOKaHHS IPYHTIB €:

» Yac, MPOTSrOM SIKOTO 3pa30K IPYHTY, MOMILICHHH Y BOAY, YTpa-
Yae 3B'A3HICTD 1 PO3MAAAETHCS;

» XapaxTep po3nany.

3aneKHO BiX METH JOCHTIIKCHHS IIBHIKICTh 1 XapakTep po3Mo-
KaHHS BU3HAUAIOTh HA 3pa3kax MPHPOIHOI OyJOBH 1 Bomorocti abo
Ha 3pa3Kax 3 NOPYIICHO CTPYKTYPOIO, e YIIITBHEHUX 0 TICBHOTO
CTaHy 3a BIAMOBITHOI BOJIOTOCTI.

BusHauyeHHs1 pO3MOKAHHS [PYHTY

O6Aapmanns: TPWIAT IS BU3HAYCHHS MIBHUAKOCTI M Xapakrepy

po3moxanns [TPT'-1, Hixk, pizanpHe Kible, CCKYHAOMIP.
Xia po6orn

1. locyauny npunany [1PI'-1 3anoBHIOIOTE BOJOKO (AUCTHIBOBAHOKO
abo OMU3BKOIO 3a CKIIAAOM JIO Ti€l, sika Oy/e BIMBATH HA IPYHT) Ha 10
MM HIDKYC BEPXHBOTO KPAK MOCYAWHH. YTCBHHBLIMCH V TOMY, LIO
CTPLIKA CTOITh HA HYJIbOBIN MO3HAYLI, BUKOHYIOTh ITIATOTOBKY 3Pa3Ka.

2.13 moHomiTY BHpi3aTe KyOHK po3MipoM 30 x 30 x 30 MM abo
uwmiHap giametpom 30 mMm 1 Bucotoro 30 mm. OxHOUACHO BigOHpa-
FOTh TPOOY ATl BU3HAYCHHS PUPOIHOI BOJIOTOCTI IPYHTY.
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3.KyOuk rpyHTy BCTAHOBIIOIOTH HA CITKY NpHIALy, SIKY MOTIM
IJIABHO 3aHYPIOKOTh Y BOAY 1 3alKCYOTh MOYATKOBHN BIJTIK. YCi
3MIHH 3 IPYHTOM, SIK KIJTBKICHI TaK 1 SIKICHI, 3aHOCSITh 10 JKypPHAITY.

HMara Yac Xapakrep Mpuvitkn
CIIOCTEPEKCHHSI | CIOCTEPEKEHHSI PO3MOYYBAHHSI
0 Ilpu omyckaHHI ¥y 15
10 BOAY CHOYATKy HIe 10
20 BHAUICHHSI  Ta3oBoOi 2
30 KOMIOHCHTH (OyJB- 0

Oamku), 3'IBISIOTH-
Cs TPINMHU PO3KO-
JIFOBAHHA, MO AKHX
MOTIM  TOYHHAKOTH
obcumaTHcs Kpai
3pazka, 1 IPyHT
TIOBHICTIO PO3MOKAE

INokaznuku mkanu 3uiMaroTe uepes 1, 5, 10, 30, 60 xB. I1ix gac
3aMipiB 3MIHH CTaHy 3pa3Ka IHTCPBAIH MIXK CIIOCTCPSIKCHHSAMU 301-
JIBIIYIOTH A0 OJHOTO pasy Ha A00y. Jlocia BBAXKAETHCS 3aKIHUCHUM,
KOJIM IPYHT MOBHICTIO MPOBAJHTHECS KPi3b CITKY Ha AHO mocyny ado
KOJIM MPOLISC PO3MOKAHHS PUITHHUTBHCS, 1 3pa30K 30epirae CBii CTaH
0e3 3MiHH NPOTATOM TPHUBAJTIOrO Yacy.

Jlns onmcaHHS mpoLecy PO3MOKAaHHS 1HOJI PO3paxoBYIOTh BIACO-

. . N —-N,
TOK pO3MaJaHHs 3pa3ka 3a BuzHaueHu yac. / =——=-100 %,
1
ne 11 — BiACOTOK po3naay IPYHTY; V) — MOYaTKOBA YHCIOBA BIAMITKA
mKaau; IV, — BIAMITKA MIKAJIH B MPOLECI PO3MOKAHHSL.

Ilpu BU3HAYCHHI MIBUAKOCTI PO3MOKAHHS IPYHTY 3 MOPYIICHOO
CTPYKTYPOIO PO3TEPTHH 1 mpocistHui uepe3 cuto (0,5 MM) nosiTps-
HO-CYXMH IPYHT 3aJHBalOTh BOJOKO 1 TOTYIOTh POoOOYY IPYHTOBY
Macy Takoi KOHCHUCTCHII, 3a sSkoi BOHA HE MPWIMIAE OO PYK HPH
poskouyBanHi. Ilicns Toro BigOuparTs NpoOy 1 BUKOHYIOTh BH3HA-
YEHHS TaK, SIK 1 A7l IPYHTY HEMOPYLICHOI CTPYKTYPH.
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3.7. HaGyxaHHs IpyHTIB

Habyxanunam ipynmy Ha3zuBaroTh 301TBIICHHS HOro 00'eMy IpH B3a-
emozii 3 Boxor. HalGiibiie BOHO MPOSIBISIETECSL B CIA0KO3LEMEHTOBA-
HUX TCPEYLIUTPHCHUX IPYHTAX, sIKi (POPMYIOTBCS B YMOBAaxX MOCYX 1
MICTATh MIMHACTI MIHEPATH (TUIY MOHTMOPHJIOHIT), & TAKOXK OpraHivH1
peuoBuHH. Y IPYHTAX, [I0 HAOYXAKOTh, CIOCTCPITAETHCS 3MCHIICHHS
LITBHOCTI, MEPEXiA 13 TBEPAOI Ta HAMIBTBEPAOi KOHCHUCTCHIII B IU1ac-
THYHY, 3HIKCHHS B JCKUIbKA Pa3iB MiLHICHUX XapaKTCPUCTHK.

HaGyxaHHs IpyHTIB MOXKE CIOCTEPIraTHCs NPH MPOXOKCHHI KO-
TJIOBaHIB 1 BHAMOK 1 MpPHU3BOAWUTH A0 Acdopmarii Ta pyHHYBaHHSI
JIOPOXKHBOTO MONOTHA, PYHAAMEHTIB.

XapakTepucTUKH HaOYXaHHS BU3HAYAIOTh 32 BIAHOCHOK Jedop-
MAI€ B YMOBAX, IO BHKIIOYAOTh MOXIUBICTh OOKOBOTO PO3IIH-
PCHHS IPY HACHYCHHI IPYHTY BOAOIO.

3a MOKa3HHKH, IO XapaKTepU3YIOTh HAOyXaHHS IPYHTIB, OEPYyTh
abcoarorHe HaOyxanHs (Ah), BigHOCHe HaOyxaHHs (8), BOJIOTICTB
rpyHTy A0 no4atky (Wo) 1 micis HaOyxauus ().

BusnauyeHHs1 HAGYXaHHSI [PYHTY

O6aapnanns: npwiag HaOyxanas rpyHris (ITHI), vk, TexniuHi

Bary, CyIIMIbHA mada, CKCHKATOP.
Xia po6on

1.3a 1omoMoror pizaibHOTO KUTbL MPUiaay (MOMCPESAHBO 3BAKE-
HOTO HA TCXHIYHMX Barax (g;) BiIOUPAIOTh 13 MOHOJITY TPOOY IPYHTY.
Kinbie perenpHO 3a4uinaroTh 3 000X OOKIB 1 3HOBY 3BAXKYIOTh (g2).

2.KinbLe 3 IpYHTOM YCTAHOBIIOKOTE Y MPHIIAJ, SIKHH CKIQIAEThCA 3
niepdOpOBAHOTO MiAAOHY 3 THI3AOM IS KUTBLE 1 BEPXHBOTO mepdopo-
BAHOTO MITamiy. 3HU3Y 1 3BEPXY IPYHT MECPEKIAIA0Th (PLIBTPYBATBHAM
nanepoM. 3Bepxy Ha poOoUe KiJbLIE OASTAIOTh HAPABISIIOUE KiIbLIC.

3.3i0paHuii TaKMM YHHOM MPHJIAJ] YCTAHOBIIOKTH Y METAICBY
abo ckisHy BaHHOUKY. Ha mpumani 3a JOMOMOroOw IBHHTIB Kpin-
JICHHS BCTAHOBIIOKIOTH iHAUKaTop. [Ipu mpomy HiXKka iHAHKATOpa
Ma€ TOPKATHCS BHCTYIY HA IITAMIIl, a CTPLIKH BHUCTABISIOTHCS B
HYJIbOBC TOJIOKCHHS.
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4.V BaHHOYKY HAIMBAIOTh BOAY A0 CEPEIMHU POOOYOrO KITbLIA.
Bigniku mo iHpukaropy Oepyth uepes 5, 10, 20, 30 xB, mam yepe3
2 rOJ MPOTSIroM POOOYOro JHS, a MOTIM uepe3 24 roJ A0 JOCSITHCHHS
yMOBHOI cralimzamii. Jlocnia BBaXKAETbCS 3aBEPIICHHUM, SIKIIO MPH-
PICT MOKA3HUKIB IHAMKATOPA 32 OAHY A00Yy He mepesuye 0,02 Mm.

5. IMicna 3aBepeHHs HaOYXaHHS 3pa3Kka IPYHTY HEOOXITHO Kilb-
LIC 3 BOJIOTUM IPYHTOM (6€3 PinbTpiB) 3BaXKHUTH (g3), @ IPYHT 3 KUIBLIS
BHUCYIIUTH B CYIIMIbHIA madi W MCIs OXOJIOIKEHHS B €KCHKATOPI
TAKOXK 3BAKUATHU (gy).

O6pobka pe3yabraTis

1.TlouaTkoBa Ta KiHLEBA BOJIOTICTh PO3PAXOBYETHCS BIATIOBIIHO

3a hopmy namu

pVO:gl_g4’
&84

m:g3_g4.
g4

2. HeoOxinHO Tako:K BU3HAYUTH BEIWYMHY aOCOMIOTHOI aedop-

Marii (HaOyxaHHs ) IpyHTY (Ah), MM.
Ah=h.—hy

e My — KIHUCBUH BIUTIK 32 IHAUKATOPOM, MM, /1y — MOYATKOBUH Bi/-
JIK 32 IHAUKATOPOM, MM.

3. BenuunHy BiTHOCHOTO HaOyXaHHs 3pa3ky (O) po3paxoBYIOTH 34
(dbopmy o

5=
h

ZI¢ /1 — moYaTKOBA BUCOTA 3Pa3Ka (BUCOTA KIJIBII), MM.

4. By nytote rpadik 3MiHH BETUYHUHN a0COTFOTHOTO HAOYXAHHS B Yaci.

3.8. Ycapka rpynTy

XapakTepUCTUKH YCAOKU IPYHTIB BH3HAYAIOTh B YMOBAaX BIIBHOI
TpuBicHOI AedopMariii Mpu BUCHXAHHI IPYHTY.

[IprunHaMy 3MeHIICHHS 00'eMy IPYHTIB NPH IXHBOMY 3HECBOA-
HCHHI € 3MCHIICHHS TOBIIMHH BOJHUX ILTIBOK HABKOJO YaCTOK, HO-
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CTYNOBE 30JIMIKEHHS YaCTOK 1 MEPETBOPEHHS KOAryLILIHHAX KOHTa-
KTIB Yy TOYKOBI. 3a paxyHOK I[bOr0 00'eM IPYHTY Ta HOrO MOPHUCTICTh
MOCTYTOBO 3MECHIIY€ThCA.

Vcaaka rpyHTIB 3aJICKHUTh BiJ BUXIJHOTO CITIBBIHOILICHHS TBEP-
Joi, piakoi Ta ra30BOi KOMIOHEHTH IPYHTY. Y MPOLEC] YCAAKH CITiB-
BIIHOILIEHHA MK IIMMH KOMIIOHEHTAMH 3MIHIOETHCSL.

Vcaaka rpyHTIB MOKE BUHHKATH HE JIHINEC [MPU BUCUXAHHI, ajie i
mpu OyJp-SKOMY MeEXaHi3Mi IXHpOro 3HeBOAHEHHs. Hampuxnaz,
VHACTIZAOK Aii OCMATHYHOTO 3HCBOJHCHHS. Y CaaKa 3aJCKHUTh Bif
3arajbHOTO BMICTY COJICH B IPYHTI. 3JHAUHY YCaAKy MOXYTh MaTH
SIK 3aCOJICHI (HAIMp., MOPCHKI MYJIH), TaK 1 HE3aCOJCHI (IPICHOBOAHI
MYVJIH) IPYHTH.

JocmikeHHS [Tl BU3HAYCHHS TPHUBICHOI YCAAKU IPYHTY HEOOXia-
HO BHKOHYBATH JI0 TIOBHOI BTPATH HAM BOJIOTOCTI. 32 MOKA3HHKH, IO
XapaKTEePU3YIOTh YCAAKY IPYHTY, OCpyTh BEIHMUYHHH YCAIKH 32 BHCO-
Tot0 (J5), aiameTpoM (8d), 06'emom (J,) 1 BomoricTio yeimanas ().

BusHauyeHHs1 BeJIHYHHH YCAAKH IPYHTIB

O6aaasnmanna: pi3agbHE KUIBLE, BarM TEXHIYHI, CYIIMIbHA mada,
LITAHTCHUMPKYJIb, TCXHIYHUH Ba3CTiH.

Xia po6on

1.3a 70moMOroo IMTaHreHIMPKYIS BUMIPIOKOTE JiameTp (d) 1 Bu-
coTy KinmbL (/), 3Ma3yIOTh BHYTPILIHIO MOBEPXHIO TEXHIUYHHM Bajse-
JHOM 1 3BaXXYIOTh HA TCXHIYHHX Barax (g).

2.13 MOHOMNITY MPUPOJHOI CTPYKTYPH BHPI3aIOTh 3pa30K 3a JOTIOMO-
TOX0 PI3aJBbHOrO Kb 200 pi3alibHE KiNbLIE 3alOBHIOIOTh PUTOTOBIIC-
HOIO IPYHTOBOIO NACTOK (YTBOPSHHS IYCTOT HE OITYCKAETHCS).

3.Kinmb1e 3 rpyHTOM 3B2XKYIOTH (g)) 1 BUCYIIYIOTh 3pa30K Ha MOBi-
Tpi mpoTaroM 2—4 nib, He BuiMarouu i3 kiabug. [loTiM nepeHocsaTs
iforo 10 cymuabHOI madwu i mpu Temneparypi 105 °C ucymyrots 10
MOCTIHHOI Bary.

4 Tlicag mpoOro 3pa3zok 3BAXKYIOTH (g2) 1 poONATE KOHTPOIBHE BU-
miproBanHs aiametpa (d0 ) 1 Bucotu 3paska (h0).

O6pobka pe3yabraTiB

1. 3a pesynpTaramu BUIpoOyBaHHI HEOOXITHO:

a) BU3HAYHTH 00'eM IPYHTY (CM’) HA MOYATKY i B KiHI Z0CTiAY 32
(dbopmy o
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2
V= nd
=5

ne d — miaMeTp 3paska B MOMEHT 3amipy, BU3HAYCHHU SK CEPEIHE
apuMeTHIHE BUMIPIB Y TPHOX HAMPSIMKAX, CM; /7 — BHCOTA 3pa3Ka B
MOMEHT BHMIPIOBAHHS, CM.

0) po3paxyBaru yCaaKy 3a BUCOTOO, AlaMeTpoM 1 00'emom 3a ¢o-
pMyJIaMH BiAMOBITHO

B) pO3paxyBaTy BOJOTICTh yCIAaHHS
!
W, =W, - V-V
g 2" p 8
€ P, — LIUIBHICTh BOJH, r/em’ , Wy — mouarkoBa BOJIOTICTh IPYHTY,
BH3HAUYCHA 32 (POPMYJIO0
pVO _ (g] _g)_g2 )
&2
Po3paxyHKH 3aHOCSTE 0 KYPHATY.

JocaikyBani Po3paxyHoK i BeJmiInHA AOCTI/KYBAHAX
napaMerpu napamMerpis
JI0 TIOYATKY micJIst
A0CTiy JAOCTIy

Bara 3paska IpyHry, r 142 123
Bucota 3paska IpyHTy, CM 2,05 2

JliamMeTp 3pa3ka IPyHTY, CM 5,66 5.5
06'eM 3pa3ka IPYHTY, CM 51,6 475
BooricTs, 4. o1 0,16 0,13

54



4. HOPMATHBHI TA PO3PAXYHKOBI
IIOKA3HUKHU ®PI3UKO-MEXAHIYHUX
BAACTUBOCTEMN IPYHTIB

Po3paxyHKOBI NMOKa3HUKH IPYHTIB, IO BHUKOPHUCTOBYIOTHCS TS
OILIIHKH CTYNCHS CTIMKOCTI CIOPYJ, CXWIIIB Ta YKOCIB, MAIOTh yCTa-
HOBJTFOBATHCS 3 HAJICIKHOK) BIAMOBIJATBHICTh 3 MCTOK YHEMOXKITHUB-
JICHHSI TIOMUJIOK. Takok HEOOXITHO BPaxXOBYBATH 1 TC, L0 3aHMKCH-
HsI TIOKA3HUKIB BUK/IHKAE PI3KES 301IBIICHHS 00'€MiB POOIT, yCKIAI-
HCHHS 3aXHCHHX KOHCTPYKUIH 1, SIK HACTIAOK, 301MbIICHHS TCPMiHIB
OyJIBHHULITBA Ta HOTO MOJOPOKIAHHS.

[Ipu BCTaHOBICHHI PO3PaXyHKOBHX MOKA3HUKIB HEOOXITHO Bpa-
XOBYBaTH Taki (hakTopH:

» crienmdivHi YMOBH HAKOTIMICHHS BiAKIaMiB (TeHe3uc, darrisn) i
HacTynHOro (opMyBaHHS Ta 3MiHH mopia (miarcHe3, metamopdizm,
rinepreHes);

» 3MiHA BIACTHBOCTCH TMOPIT 3a3BUYaii BIAOYBAETHCS K 3a TIPO-
CTATAHHSM IIJIACTa, TaK 1 3 IIHOMHOIO,

» MOKJIMBICTh BUKOPUCTAHHS YCCPECIHCHHUX JOCITITHUX JAHHX.

HopmatuBHI Ta po3paxyHKOBI TMOKAa3HUKU (i3HKO-MEXAHIYHHX
BIIACTUBOCTCH IPYHTIB BU3HAUAKOTHCS LUIIXOM CTATUCTHYHOI 06p00-
KH pe3yIbTaTiB BUIPOOYBAaHb IPYHTIB, IO CTAHOBIISTH Pi3HI IPYHTO-
Bl 00'ekTH (OCHOBU CHOPYA, CXHJIH, MACHBH, IO MICTSTh ITA3CMHI
CIIOPYAM, IPYHTOBI CHOPYAH) 1 3aCTOCOBYIOTh MPH 1HXKCHEPHO-
TCONIOTIYHHX BHINYKYBAHHSIX 1 MPOCKTYBAHHI.

[pyHTH, O AOCTIIKYIOTECS, ONEPEAHBO MOALIAIOTh HA 1HKEHE-
PHO-TCONOTIYHI €JIEMEHTH 3 YPaxyBaHHAM iXHBOTO IOXOIKCHHI,
TEKCTYPHO-CTPYKTYPHUX OCOOTHBOCTCH Ta BUIY.

XapakTepUCTUKHU IPYHTIB V KOXKHOMY MOIMECPEAHBOMY BUALICHHI
ITE aHani3yroTh 3 METOXO BCTAHOBJICHHS 1 BUKITIOUCHHS 3HAUCHb, K1
Pi3KO BIAPI3HSIOTHCA BiA OLMBIIOCTI 3HAYCHD, SKIIO BOHH CIPHYUHE-
HI IOMHIIKOKO IiJ Yac eKCIEPUMEHTY a00 Hanexats 10 iHmoro IT'E.
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Ocraroune Buninenus II'E npoBoasTe Ha OCHOBI OLIHKK Xapax-
TEpPY NPOCTOPOBOI MIHIHBOCTI XapaKTCPUCTHK IPYHTIB Ta IXHBOTO
koe(inienta Bapiamii. [lpu 1poMy HEOOXITHO BCTAHOBHUTH, YU 3Mi-
HIOKOTBCS XaPaKTCPUCTHKH IPYHTIB Y MEKaX MOMEPEAHbO BUAITICHUX
ITE 1 mpoctexxuTty, 4 HE Ma€ MicIe iXHs 3aKOHOMIPHA 3MiHA B SIKO-
My-HeOy Ib HAIIPSMKY, YaCTIIIE 3 TITHOHHOIO.

Ja suginenns ITE mopsia 3 GismaanMu Ta MEXaHIYHUMH Xapak-
TCPUCTHKAMHU IPYHTIB MOXKHA BUKOPUCTOBYBATH BEIUYHMHH 200 MO-
Ka3HWKH, OTPHMaHI OpH 30HAYBaHHI, SKi MIATBEPKCHI 1adopatop-
HUMH JOCIIIKEHHAMH.

Jlnst OLiHKK XapakTepy MPOCTOPOBOI MIHIMBOCTI XapaKTCPUCTUK
iX HaHOCATh Ha IHXKCHEPHO-TCONIOTIYHI PO3PI3H B TOYKAX IXHBOTO
BH3HAYCHHA Ta Oy AYIOTh Ipadiky 30HIyBaHHS.

SIKIMO BCTAHOBJICHO, IO XaPAKTCPHUCTHKH IPYHTIB 3MIHIOIOTHCS B
Mmexax monepeanso BuauicHoro II'E BumaakoBo, TO Takuii €1eMEHT
OcpyTh 3a KIHIICBUH HE3AJICIKHO BiA 3HAUCHHS KOCQilieHTa Bapiarii
XapaKTePUCTHK. B eanHMIA 1HKEHEPHO-TCOIOTTYHUH €IEMEHT MOXKYTh
VBINTH TOBIII, MPEACTABICHI TOHKUMH IHAPAMH, SIKI YaCTO YCPryHOTh-
cst (ae mente 20 cM) mapaMu 1 JTiH3aMHu IPYHTIB pi3Horo Buay. [ Liac-
TH Ta JIH3HW, CKJIQJCHI MyXKUMH MICKAMH, [JIMHHUCTUMH IPYHTaAMH 3
MOKA3HUKOM TEKy4ocTl Ounbine 0,75, Mynamu, campomneisiMe, 3aTop-
(oBannMH IpyHTAMHU Ta TopdaMu, HOTPIOHO PO3ITAATH K OKpeMi
IH)KCHEPHO-T'COJIOTIUHI SJICMEHTH HE3AJICKHO B/l IXHBOI MOTYKHOCTI.

Ilpu npoBeacHHI 1OAATKOBOTO PO3AIICHHS MOMCPEIHBO BUILIC-
noro II'E, BuzHauarouu rpanuui HoBux II'E, moTpiOHO BpaxoByBaTH:

» TCHACHLUIIO 10 PI3KOI 3MIHH XapPaKTCPUCTHK IPYHTIB;

» TIOJIOXKCHHS PIBHS ITi[3¢MHHX BOJI;

» HasBHICTh 30H NPOCATOYHUX, HAOYXITHX 1 3aCOJCHUX IPYHTIB 1
IPYHTIB 3 AOMIIIKAMH OPraHiYHOI PCUYOBHHH;

» HasBHICTh V CKEJIBHHX MOPOAAX 30H PI3HOrO CTYIICHS BHBIT-
PIOBaHHS,

» HasBHICTb 30H IPYHTIB 3 PI3HOK KOHCHCTCHLIEIO.

Craructrany 00poOKy pe3ybTaTiB BUIPOOYBaHE MPOBOIATE TAKOK
IS OLIHKKA HCOJHOPIAHOCTI IPYHTIB, BHAUICHUX I1HXXCHEPHO-
reonoriuanx enemeHTiB (IT'E) 1 pospaxynkosux enevenTis (PIE) Tomo.

HeonHopigHICTh IPYHTY OLIHIOKTH 32 JOMOMOTOK Koc(ilieHTa
Bapiawii XapaKTePUCTHK IPYHTY .
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JI7s1 mopiBHAHHS HEOTHOPIAHOCTI 3a PI3HUMH XapaKTCPUCTHKAMU
MO’KE 3aCTOCOBYBATHCS MIOPIBHSIbHHN KOCOILIEHT Bapialli.

Craructiuny 00poOKy HPOBOIATH ISl OKPEMHX 3HAYCHb Xapak-
TEPUCTHK IPYHTIB, SIKI CTAHOBIIATH BUNIAJKOBY BHOIPKY.

JIms BCIX XapakTEepPHCTUK IPYHTY 3HAXOAATh HOPMATHBHI, a JUIs
XapaKTEPUCTHK, SKI BUKOPHCTOBYIOTh AJSl PO3PAXYHKIB — PO3PAXYH-
KOB1 3HAYCHHSL.

HopmartuBHi 3HaYeHHS XapakTCPUCTHK BHU3HAYAIOTH SIK CEPEIHBO-
CTATHCTHYHI, OTPUMaHI IIIIXOM YCEPEIHCHHS IXHIX OKPEMHUX 3HAUCHB.

Po3paxyHKOBI 3HAYCHHS OTPUMYIOTh Y PE3YIbTATI AIICHHS HOP-
MATHUBHOTO 3HAYCHHS HA KOCRIIIEHT HAAIHHOCTI MO IPYHTY.

KoediuienT HagidHOCTI MO IPYHTY Ma€ BCTAHOBIIOBATHUCS 3
ypaxyBaHHSM MIHIUBOCTI M 4YHCIa BHU3HAUCHHS XapaKTCPHUCTHUK
(uucna BunpoOyBaHp) 3a 3aAaHOi 10Bipuoi iMoBipHOCTI. ([loBipua
WMOBIPHICTP — IMOBIPHICTh TOTO, IO AOBIPYHH IHTEPBAT HAKPHE
HEBIJOMC ICTMHHE 3HAYCHHS MapaMeTpa, IO OL[HIOETHCS 3a JAa-
HUMH BHO1PKH.

3Ha4CHHS IOBIPYOi HMOBIPHOCTI PH BU3HAYCHHI PO3PaXyHKOBHX
3HAYCHb XapPAKTCPUCTHK IPYHTY OCPYThCS BIANOBLIHO A0 PEKOMCH-
Jaii HOPM MPOCKTYBAHHS PI3HHUX BUAIB CIIOPYA.

Heo0OxigHo 3a3HaumTH, IO 32 BUMOTAaMH HOPM MPOCKTYBAHHA Pi-
3HHUX BHJIB CIIOPYJ HPH BH3HAYCHHI PO3PAXYHKOBOTO 3HAYCHHS Xa-
PaKTCPUCTUKH MOXKYTh BBOAUTHCS W 1HINI KOE(ILIEHTH, SIKI BPaxo-
BYIOTh BIUTHB ()aKkTOPiB, IO HE MOXKYTh OyTH BPaxOBaHI CTATHCTHY-
HUM LUTIXOM.

JIms OkpeMHX XapaKTEpUCTHK IPYHTIB 332 BUMOTOKO HOPM MPOCK-
TYBaHHS PI3HUX BHIIB CHOPYJ IXHI PO3PaxXyHKOBI 3HAYCHHSI MOXYTh
OyTH B3STI PIBHIMH HOPMATHBHUM 3HAYCHHSIM.

Hocmiani gaHi, A SIKUX MPOBOAMTHCS CTATHCTHYHA OOpPOOKa,
MAaIOTh OYTH OTPHUMaHI OJHAM METOJOM BHIPOOYBAHHS.

[Ipu craTrctuuHii 00poOLi MOBHHHO OYTH HE MCHIIEC INECTH BU-
3HAYCHB IS JOCHLIKY BAHOI XapaKTCPUCTUKH.
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4.1. BuznadeHH: HOPMAaTHBHHX i pO3paxXyHKOBHX
MOKAa3HHKIB (Pi3HKO-MeXaHIYHHX BAACTHBOCTEeH I'PYHTIB

Xia po6on

Bu3HaueHHS HOPMATHBHHUX 1 PO3PaXyHKOBUX MOKA3HUKIB (i3HKO-
MEXAHIYHUX BJIACTHBOCTCH IPYHTIB BHKOHYETHCS BIAMOBLAHO [0
JACTY b B.2.1-5-96 "Ipyntu. MeToau cTaTUCTHUHOI 0OpPOOKH pe-
3yJbTaTiB BUIIPOOYBaHb" .

1. Hopmarusae 3HaueHHs X, qis BCix (i3ngHUX (BOJOTICTH,
LITBHICTD, XaPAKTCPHUCTHKA IIACTUYHOCT] TOIIO) 1 MEXAHIYHHX BJa-
CTUBOCTEH IPYHTIB (Moxyns Acdopmartii, BiTHOCHOTO MPOCIAAHHS 1
HaOyxaHHS 1 T. A.) OepyTh PIBHUM CEPCAHBOMY ApUPMETUUHOMY
3HaucHHIO X (CepeiHE 3HAYECHHS — CEPEAHBOAPUPMETHIHE 3 OKPE-
MHX 3HAUYCHb, IO YTBOPIOIOTh BUOIPKY HE3AJCKHHUX OJUH Bi OJHO-
ro 1 Bil POCTOPOBUX KOOPAUHAT BEITUYHH)

X,=X="3X,
=)

JIe 1 — YHCNIO BH3HAYCHHS XapaKTCPHUCTHKH, X; — OKPEMi 3HAYCHHS Xa-
PaKTEPUCTHKH, OTPUMAHHI 34 PE3YIbTaATAMU OKPEMHX 1-BUITPOOYBAHb.

Jma Gi3uuHUX XapakTCPUCTHK IPYHTIB, SKi PO3PAXOBYIOTHCS 32
¢dopmynamu (xoediLi€eHT HOPHUCTOCTI, YUCIO IUIACTHYHOCTI TOLIO)
3QJICHKHO BIJ BCJIMYHH, [0 BU3HAYAIOTHCS JOCIIIHUM IIJIIXOM, 1 IS
KoMIpeciiHoro moaynst Acdopmanii iXHI HOPMATHUBHI 3HAYCHHS
MOKyTh OYTH BCTAHOBJICHI, BUXOASYH 3 HOPMATHBHHUX 3HAYCHb BHU-
MIPSIHUX T 9aC JOC/TIAIB BEJIUIHH.

2. HopMaTtuBHE 3HAUCHHS MTOKA3HUKA OCPYTh PIBHUM CEPSIHBOMY
3HAYCHHIO 3 To4uHICTIO 10 0,01.

3. Po3paxoByeMO CEpeaHE KBAAPATHYHE BIAXWICHHS — CTYIMIHb
BIAXWICHHS JOC/IITHUX JaHHUX BiJ BHOIPKOBOTO CEPEAHBOTO 3HAUCH-
Hs abo BiJ (YHKLIOHATBHOI 3aJIC)KHOCTI (BUPAXKAETBCSA B aOCOMIOT-
HUX OAMHULLIX). BusHauaeTscs 3a GopMyJIom0:

1 1
S=,]—> (X, -X).
n—l,-z,l:( .

S8



BukoHyOTh CTATHCTUYHY MCPEBIPKY IS BHKTFOUCHHS MOMKJIH-
BUX MOMUJIOK, SIKI 3QIHINMAIKCS IMC/IS AHAMI3Y AOCTIAHUX JaHHX.
Buknrouarors T¢ OKpeMe (MakCHMaIbHE a00 MIHIMAIBHE ) 3HAYCHHS
X, AKC 3aI0BOJBHIE YMOBY

|, - X ]>v-S.

€ U — CTAaTUCTHYHHUU KPUTEPIN, SIKUM OCPEThCS 3aICIKHO BIA KiJlb-
KOCTI BH3HAYCHb # XaPaKTCPUCTHKU 3a Tadmmuero (mpu n = 20
v=2,78).

Skmo Oyap-sKe 3HAYCHHS XAPAKTCPUCTHKH BHUKJIFOUCHO, HEOO-
X1JHO 3HOBY 3HAWUTH X, S ISl 3HAUCHB, 1O 3ATUIIMATUCS.

4. Po3paxoByemo koediliieHT Bapiaiii — CTYIIHb BIAXUICHHS 10-
CJTTHUX JAHUX BiJ BUOIPKOBOTO CEPEAHBOTO 3HAUCHHS BUPAKAETHCS
B YaCTKaxX OJAWHHII a00 BiacoTkax. BusHauaemo koedimieHT Bapiamii
V 1 mOKa3HHUK TOYHOCTI CEPSAHBOTO 3HAYCHHS JOC/IIKYBAHOI Xapak-
TEPUCTHUKH P,

S, itV
TN

xe L, — xoediuient, sxuit GepeThes 3aMEKHO Big 10BIpUOi HMOBIp-

HOCTI O 14ucna cryneHiB ceoboqu K =n— 1(a=0,95, K=19 ¢, =
1,73; =0,85,K=19, t, =1,07).

5. TlepeBipsieMo BeNMWUHMHY OTPHUMAHOTO 3HAUCHHS KocdiLieHTa
Bapiarii 3 HOro AOMYCTUMHM 3HAYCHHSIM AJis1 (DI3HIHUX BIACTHBOC-
el (Vion = 0,15) 1 qnst disuko-mMexaHigHUX BAACTUBOCTCH (Vion =
0,3). YV pasi HCOOXiTHOCTI BHUKOHYEMO BIIOpakyBaHHS y BHOOPILI
BUXIJHUX JAHUX.

6. PospaxoByeMo KOC(ILUEHT HAAIHHOCTI 1O IPYHTY Y,

1
Yg = N
I*p,
7. 3nak nmepen p, OepyTh TakuM, moO 3abe3neynTH OlpINy Ha-

JIAHICTE CIIOPYU YU OCHOBH



8. Po3paxoByIOTE pPO3PaXyHKOBC 3HAYCHHSA X XapaKTCPUCTHKH
IpyHTY 32 hopmy 1010

Pospaxyuku Bukonyrots st oL = 0,95, o0 =0,85.

Jlist mepeBipKH 1 MOPIBHIHHS OTPUMAHUX BEJIHMYHUH HOPMATHBHHX
1 PO3PaxXYHKOBHX MOKA3HHUKIB JOCTIKYBaHHUX (Pi3uuHUX a00 (Pi3uko-
MCXaHIYHUX BIACTUBOCTCH IPYHTIB MOPIBHIOEMO iX 3 TaOIUYHUMH
3HAYCHHAMH JTs [ICBHUX IPYHTIB.
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Bapianm 18
[loOyaysaru po3y-miarpaMy TpILIMHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DILIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3

OTPHUMAaHHUX PE3YJIBTATIB.
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Bapiaum 19

[loOyaysatu po3y-miarpaMy TpPILIMHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBary KOShILIEHT TPIIUHHOI TyCTOTHOCTI, AaTH aHAJTI3 OTPH-
MAaHHUX PE3YJIbTATIB.
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Bapianm 20

Ilo6yayBatu po3y-aiarpamy TPIIIHHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DIIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3
OTPUMAHHUX PE3YJIBTATIB.
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Bapianm 21

Ilo6yayBatu po3y-aiarpamy TPILIHHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DILIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3
OTPUMAHHUX PE3YJIBTATIB.
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Bapiaum 22
[loOyaysaru po3y-miarpaMy TpILIMHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DILIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3

OTPUMAHHUX PE3YJIBTATIB.
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Bapiaum 23

Ilo6yayBatu po3y-aiarpamy TPIIIHHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DIIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3
OTPUMAHHUX PE3YJIBTATIB.
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Bapianm 24

Ilo6yayBatu po3y-aiarpamy TPILIHHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBard KOS(DILIEHT TPIIUHHOI MNYCTOTHOCTI, MJATH aHAI3
OTPUMAHHUX PE3YJIBTATIB.
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Bapianm 25

[loOyaysaru po3y-miarpaMy TpILIMHYBATOCTI, KPYTOBY Alarpamy,
po3paxyBaru KOShILIEHT TPIIUHHOI MIYCTOTHOCTI, AaTH aHAJTI3 OTPH-
MAaHHUX PE3YJIbTATIB.
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AopaTok 2

Knacudikais rpany/ioMeTpUYHHX €JIEMEHTIB

Hassa ¢paxmiii Po3mip 9acToK, MM
. KpymHi > 800
mﬁ (((;?II;:KE) Cepenri 800400
JpiGHi 400-200
Jlyske KpymmHi 200-100
Tampka (0OkaraHi), Kpynai 100-60
meOiHb (Y IAMKOBI) Cepenni 6040
JpiGHi 40-20
T'pasiii (o6xaTasi), Kpymri 20-10
ZpecBa (YIaMKOBi) Cepei 104
JpiGHi 4-2
Jly>ke KpymHi 2-1
KpymHi 1-0,5
TTimani yacTku (MicOK) Cepenni 0,5-0,25
JpiGHi 0,25-0,1
Torki 0,1-0,05
[Tunysari yacTku Kpymri 0,05-0,01
JpiGHi 0,01-0,005
I'muauCTI YacTKH pr6% 0,005-0,001
Tonki <0,001

IimaHi Ta BeJIMKOYJIAMKOBI IPYHTH

Po3noain 9acTok rpyHTy
3a KPYIHICTIO Y BiICOTKAX Bij
BAIM CYXOro I'pyYHTY

Buj rpynry

A. BenmKkoy 1aMKOBI IPYHTH

IlcOenucTuit 1pyHT (32 mepeBaroro | Bara yacTtok, kpymHime 10 M,
0OKATAHUX YACTOK — TAICYHAKOBHH) | CTAaHOBHTS Oipmme 50 %

Kopcrs'stamit pyHT (3a mepesaroro | Bara wacTok, kpymHime 2 M,
0OKaTaHUX YaCTOK — IPaBiiHMI) CTaHOBHTS Olbie 50 %

b. [TimaHi rpyHTH

TTicok rpaBenmcTHH Bara gacrok, kpymHime 2 MM
CTaHOBHTS Olibe 25 %
[Ticok kpymHwmit Bara gacrok, kpymHime 0,5 mm,

cTaHoBHTS OlbIe 50 %

86




Buj rpynry

Po3noain 9acTok rpyHTy
3a KPYIHICTIO Y BiICOTKAX Bijg
BAIM CYXOro I'PYHTY

TTicox cepeaHBOI KPYMHOCTI

Bara vacroxk, kpymHime 0,25 M,
cTaHoBHUTSH Oinmbme 50 %

TTicox mpiOHm Bara gacTok, kpymHime 0,1 M,
CTaHOBHTS Oipmme 75 %
TTicox mmmyBaTHit Bara gactok, kpymHime 0,1 M,
CTAHOBHTH MCHIIE 75 %
L'auHucTi rpyHTH
BMiCT 9aCTOK Y BiICOTKAX 32 Baroio

Hassa rpysTy TJIMHACTHX MILTYBATHX M aHnx

< 0,005 0,05-0, 005 Mm 20,05 mm

I'muna BaXkka > 60 Memre, MeHe, Hibk
HiJK TJIMHACTHX TJTHHHCTHX

I'nuna nunyBara >30 Bimpre, MeHe, Hibk
HiJK TJIHHACTHX TJTHHHCTHX

I'muaa mimaxa >30 MeHe, Bimbnre, Hi%
HiJK TJIHHACTHX TJTHHHCTHX

CyrmmHOK 30-20 MeHine, Hixk mmanux | bibeime, Hik
BAKKHHA TIHJIY BATHX

CyrmmHOK 30-20 Bimprme, Hik mmanux | MeHIme, Hix
BAKKHM IHJTY BATHH TIHJTY BATHX

CyrmmHOK 20-15 Mene, Hixk mmanux | bixpme, Hixk
CcepeaHii TTHJTY BATHX

CyramHOK cepeaHii 20-15 Bingpme, HOK mimaaux | MeHIme, Hik
MUY BATHH TIHJIY BATHX

CyTIMHOK JIeTKHit 15-10 Mene, Hixk mimanux | bixpme, Hixk
TIHJTY BATHX

CyTIMHOK JIeTKHit 15-10 Bimprme, Hik mmaaux | MeHIme, Hix
MUY BATHH IHJIY BATHX

Cymicok BaKKHit 10-6 MeHne, Hixk mmanux | bixpme, Hixk
TIHJTY BATHX

Cymicok BaKKHit 10-6 Bimprme, Hik mmanux | MeHIIe, Hix
THJTY BATHH IHJIY BATHX

Cymicok erkuit 63 MeHie, Hixk mmanux | bixpme, Hixk
TIHJTY BATHX

Cymicok erkuit 63 Bimprme, Hixk mmanux | MeHIme, Hix
THJTY BATHH THJIY BATHX

TTun <3 > 50 <50
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Toka3zHuKH Hasga
Hassa BMicT mimanmnx pizHOBHIIB
TJIHHACTHX Yucsio . .
. . | 1acToK y BixcoTKaX Binx TJIMHACTHX
IPYHTIB | IUIACTHYHOCTI .
MAaCH CYXOr0 IDYHTY I'PDYHTIB
Cymicok 1-7 50 CyTIiCOK JIETKHH,
KpyIHHHI
1-7 50 CyTIiCOK JIerKuit
1-7 20-50 CyTicok miyBaTHit
1-7 20 Cymicok BayKKUH
TIHJTY BATHH
CyrimHok 7-12 40 CYTJIMHOK JIeTKHH
7-12 40 CyramHOK Jler-
KU, ATy BATHI
12-17 40 CYTIIMHOK BOKKHH
12-17 40 CyTamHOK BaXK-
KU, ATy BATHI
I'nuna 17—-27 40 ['mHa mimana
1727 He HOpMy€TBCA I'nuna nuayBaTa
(HamiBXHUpHA)
27 He HOpMy€TBCA I"nuHa sxupHa
AoaaTok 3
Knacudgikanis rpyHTiB 3a Ha0yXaHHAM
Kareropis Bignocna Trck Ha0yxaHHs
TPYHTIB nedopmanisi Ha0yxanas | (mopmarnpHmii), MITA
Henabyxui <0,04 <0,02
CnabxoHalyxui 0,04-0,08 0,02-0,09
CepemapoHAOY XTI 0,08-0,12 0,09-0,17
CunpHOHAOY XTI >(,12 >0,17
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AoaaTok 4

Ioain milaHUX IPYHTIB 32 BEJIHYHHOK KOe(iLi€eHTa MOPHCTOCTI

Crynins ynrijsHeHHst
Mickn IissHi Ce.pelIHLO'.l' Myxki
HIJIHHOCTI
I'paBemucTi, KpymHi £<0,55 0,55 <e<0,70 €>0,70
Ta CEPEIHBOI KPYIHOCTI
JpibHi €<0,60 0,60 <¢<0,75 £>0775
TTunysarti €<0,60 0,60 <e<0,80 £>0.80
AoparTok S
HlinbHiCTH Pi3HUX THIB 0CAA0BHX,
MArMATHYHHX | MeTaMopP (PiYHHX IPYHTIB
Topoaa IiJbHiCTD, r/cM’
B hi (1 Haii0iem iMoBipHi 3HAYEHHS
Bijt J10
JliaTomit 0,40 0,90 — —
Ornoxa 1,00 2.00 1,30 1.40
Jlec 1,15 2,05 1.30 1,60
TTicox 1,30 2.20 1,40 1.70
[ mHa 1,30 2.50 175 2.30
Kpeiina 1,30 2.60 _ _
TTiCKOBHK 1,50 3,00 2.10 2.40
Banssx 1,50 3,00 2.40 2.65
AJEBPOIIT 175 2.97 220 2.55
Mepres 1.85 2.75 2.10 2.60
TloOMIT 1,95 3.05 2.30 275
Aprizit 2.05 2.70 2.30 2.50
AHriaput 2.10 2.98 2.85 2.95
Tinc 2.15 2.40 225 2.30
T pasit 2.50 2.70 2.62 2.65
Ksapuut 2.50 2.80 2.60 2.65
Hioput 2.70 2.90 2.80 2.80
bazaner 2.70 3,30 — —
T"abpo 2,98 3,15 - -
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AOAATOK 6

HlinbHicTH YacTOK Pi3HUX MeTporpagiuHUX THNIB IPYHTIB

Ii1bHICTE, T/cM’
I Haiioimem imoBipHi
opoaa .
Bijg 110 JHAYEHHS
Bi J10
Meprens 2,37 2,92 2,65 2.8
AneBpostit 2,40 3,04 2,63 2,73
TTicKOBHK 2,40 3,20 2,60 2,70
Bammsix 2,41 2,98 2,70 2,75
Jlonomit 2,55 3,19 2,77 2.88
I'panit 2,63 2,75 2,64 2,67
Kpeiina 2,63 2,73 — —
Aprimt 2,63 2,86 — —
Mapmyp 2,64 2,82 2,68 2,72
Ksapuut 2,65 2,80 2,66 2,70
AHrigput 2,72 2,99 2,87 2,98
JlomomiToBe 281 2.91 B B
0opontHO
T"abpo 3,00 3.2 - -
ITicox 2,50 2.8 2,63 2,67
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