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O3HAMOMAEHHS 3 OCBITHbOIO KBAAIPIKALLIMHOKO XAPAKTEPUCTUKOIO
TA MPOrPAMOIO NMPOPECIMHO-TEOPETUMHOI NIATOTOBKU MOHTAXXHUKA
CAHITAPHO-TEXHIMHUX CUCTEM TA YCTATKYBAHHA, PEKOMEHAOBAHOIO
AITEPATYPOIO. 3HAYEHHA MPOPECII MOHTA)XXHUKA CAHITAPHO-TEXHIYHUX
CUCTEM TA YCTATKYBAHHA

CAHITAPHO-TEXHIYHI POBOTM B CYHOCHOMY BYAIBHULLTBI A€, 9K MPABUAO, NepeAbavaeTbCs
YAQLUTYBOHHS LLEHTPAABHOTO OMAAEHHS, XOAOAHOTO TA TAPA4Oro BOAONMOCTAYAHHS, BEHTUASLLIT, O B
OKPEMMX BYAIBASX | KOHAMLLIKOBAHHS MOBITPSA, MOMPABY 3AMMAIOTb OAHE i3 BEAYHMX MICLLb.

CUCTEMU BOAONPOBOAY 300E3MEYYIOTh XOAOAHOIO i FTAPIYOI0 BOAOIO OYAIBAI Pi3HOTO
MPU3HAYEHHA AAS TOCTIOAQPCHKO-MOBYTOBUX | IPOTUMOXEXHUX LLIAEM, A TOKOX AAS 3AAO-BIABHEHHS
BUPOBHUYO-TEXHOAOTIHHMX NOTPED.

30 AOMOMOTOK CUCTEM BOAOBIABEAEHHS i3 XXMTAOBUX, IDOMAACHKMX i MPOMMCAOBUX CMIOPYA
BUAQASIOTb CTiHHI BOAM.

CucTtema LEeHTPAABHOIO ONAAEHHSA 3a0e3neyye NiIATPMMAHHI TEMNEPATYPM MOBITPA B
MPUMILLLEHHI | MIABULLLYE PIBEHb KOMODOPTY.

FasonocTA4YaHHA MICT, HOCEAEHUX MYHKTIB i IDOMUCAOBUX MIANPUEMCTB MOE BEAUKE
HOPOAHO-TOCMOAQPCHKE 3HAYEHHS.

HAMBOXKAMBILLIOKO YMOBOIO ePEKTUBHOI PODBOTU CAHITAPHO-TEXHIYHUX CUCTEM € BUCOKA AKICTb
MOHTOKY, KA 30AEXKMTb BiA MPOIDECIMHOI MAMCTEPHOCTI MOHTOPKHMKIB COHITAPHO-TEXHIMHHMX CUCTEM.

ByAOBQO TG MOHTOXX CUCTEMM BOAOMOCTAYAHHS, KAHAAI3ALLT, ONAAEHHS B CY4ACHMX YMOBOX
HAYKOBO-TEXHIYHOTO MPOrpecy NOCTIMHO OHOBAIOETHCH. 3'ABAIIOTLCA IHHOBALLIMHI MATERITAM,
IHCTOYMEHTH, MPUCTPOI.

He cekper, Lo NONOBHEHHA POBOYMX KOAPIB HO BYAIBHULLTBI iA€ 30 PAXYHOK BMUMYCKHMUKIB
NPOdOECIMHO-TEXHIMHMX HOBYAABHMX 3AKACAIB.

O1xe, HeOBXIAHO YAOCKOHAAIOBATM MPOLLEC HOBYAHHS | HE TIABKM B MPOdDECIMHO-TEXHIYHMX
HOBYAABHMX 3OKAQAQX, O M MPU MiABULLLEHHI KBOAIGDIKALLI POBITHMKIB HO BUPOOHMLLTBI.

3aBasgkm LLBenLapcbkint AreHLii Po3smtky Ta CriBpOBITHMLTBA Y CMiBAPALL 3 FebepiT IHTEpHELLIHA
Cenns Al (Berediuiap - MOH YKpaiHum) 3AIMCHIOETLCS PEQAI3ALLS MPOEKTY «(AEPXXABHO-MPUBATHE
MNAPTHEPCTBO AAS MOAIMLLEHHS CAHITAPHO-TEXHIYHOI OCBITM B YKPAIHIN ByAO p0o3p0BAEHO NPOEKT
AEP>KABHOIO CTAHAQPTY NPOdDECIMHO-TEXHIMHOI OCBITK 3 NPOdPECIT MOHTAXHUK CAHITAPHO-
TEXHIYHUX CUCTEM TA YCTATKYBOHHSM.

3ABAQHHS AQHOTO 30LLMTA — O30POITH YYHIB (CAYXQYIB MIANPUEMCTB, YCTAHOB TA OPraHI3ALLM, LLLO
3AIMCHIOIOTb MIATOTOBKY KBAAICDIKOBAHMX POBITHMKIB) 3HAHHAMM MNPO CAIOCAPHI POOOTH, CyHACHI
METOAM 3'EAHAHHSA TPYO, OYAOBY TA MOUHLMM POBOTU APMATYPU CAHITAPHO-TEXHIYHUX CUCTEM,
CUCTEM OMAAEHHS, BOAOMOCTAYOHHS, KOHOAIZALLI TA rA30MOCTAYOHHS.

KoxxeH, XTO 6aXXae CTATU KBAAIJOIKOBAHMM POBITHUKOM, MAE FPYHTOBHO OMPALLIOBATM TA
BUBYUTU BUKACAEHI BIAOMOCTI, LLLOG 3A00YTi 3SHOHHA OOOB'93KOBO CTOAM B MPUIOAI MiA YAC BUKOHAHHS
MNPAKTUYHMX POOBIT.

Mpodoecid CaOHTEXHIKA, 9K i OYAIBEABHUKA, APEBHS, 9K PUM. [P O LLe TOBOPMTb TOM GOAKT, LLLO
APEBHbOTPELLLKMM BOAOMNPOBIA OYB MOOYAOBAHMIM 3a 100 POKIB A0 HALLOT €pK. AOBXMHA LLbOrO
BOAOMPOBOAY OYAQ 443 KM, MPOTIHKHICTb OAHMX AMLLIE BOAOTPOBIAHMX MOCTIB CKAOAOAQ 50 KM.

O KOHAAQX, BUKAQAEHUX CBUMHLLEM, BOAQ MLLAQ AO COTEHb IPOMOACHKMX AO3EHb TA By AMHKIB.
Ha KOXXHOro XUTEeAS MPUXOAMAO BAM3bKO 1000 AITPIB BOAM HO A€Hb. He 6AraTo Cy4aCHUX MICT
AOCSIAM TOKOTO PIBHA BOAOMNOCTAYOHHA HOCEAEHHS.

ByAYBOAMBOAOMPOBIA i 30AOBIO AO EMOXM APEBHBOTO PUMY. AKLLLO BM BYAM B KprMy, TO OAYMAM
PYIHWM APEBHLOTO XEPCOHECY — AHTUYHOTO MICTQA, 9KE ICHYBAAO 2,5 TUCAYOAITTA TOMY i, MOOBYTb,
3BEPHYAM YBATY HQ PELUTKM BOAOMPOBOAY i3 KEPAMIYHMX TPYO, IKMM MOYMHAETLCH 30 6Arato
KIAOMETPIB Bia MICTQ.

Ay V-VI CTOAITTIX AO HOLLIOI €U HAMIPHMIM BOAOMPOBIA MOACQBCB BOAY HO BUCOTY 92 METPU AAS
3POLUEHHS 3HOMEHUTUX BUCAHMX COAIB ACCIPIMCHKOT LLApULL CEMIPAMIAM, AKi BIAHECEHI APEBHIMM
OBTOPOMM AO OAHOTO i3 CEMM HYAEC CBITY.

B CepeaHin A3il QpXeOAOr BUSBUAM BOAOMPOBIA I3 TAMHAHUX TPYD, MOOYAOBAHMM LLLE POHiLLIE —B |
TUCAHOAITTI AO HOLLIOT EPMU.



BoAsHE ONAAEHHS 3 YCMIXOM BUKOPUCTOBYBAAOCH B APEBHBOMY ETUMTI. AXKEPEAOM TEMAQ BYAM
MICbKi AQ3Hi, B MIAAO3i AKX POBOUAM CTIK AAS BOAM, MO FKOMY BOHO MLLIAQ B 3ArAAbHMIM BOAOCTIK MICTQ.

[NoAIBHO CUCTEMO BOAOBIABOAY CAY>XXMAQ, CBOTO POAY, LLEHTPOABHUAM OMAAEHHIM AA MICTQ.

TpaAMLIT APEBHBOETUMETCHKMX AQ3EHB AGTAM B OCHOBY TYPELLLKMX AQ3EHb.

AAS OMAAEHHS XXMTAQ BUKOPUMCTOBYBAAOQCH BOAQ i3 TAPAYMX AXKEPEA. B ICAQHAIT TOKOIO BOAOIO
3ACQBHAO OBIrPIBAKOTLCA OYAMHKM.

CTOAMUSA ICAQHAIT— PEMK'9BIK — COME EKOAOTIHHO YNCTE MICTO CBITY, TOK 9K HE 300PYAHIOETLCS
BIAXOAQMM MPU CMOAAIOBAHHI BYTIAAS, HOQOTH, rA3Yy. B nepekAaAi 3ICAOHACHKOI CAOBO “Penk'aBik”
o3HO4aE “ByxTanapy”.

3 MOSBOIO BOAM B OYAMHKY FOCTOO MOCTAE MPOBOAEMA KAHAAIZALLI. AK MOKA3YE ICTOPRIN, KAHAAIZALLE
ByAQ B APEBHBOMY CBITi: BaBIAOH, MoxeHAX0A0PO (5000 pokis Tomy), E€rmnet (2500 pokis A0 HALLIOT
epm) iPUM—6 CTOAITTA AO HOLLIOTEPMU.

AK ©6a4mTe, Oy AIBHULITBO TDYOOMPOBOAIB— AYXKE APEBHE 3AHITTI AKOAEM, OAE LLEM PIA AIIABHOCTI
HOOYB AKICHO HOBMIM XAPAKTEP, B 3B'A3KY 3 LLUBUAKMM PO3BUTKOM CYHOCHOI MPOMMCAOBOCTI, 3
BUKOPUCTAHHAM IHHOBALLIMHUX TEXHOAOTIM.

3BMYAMHO, AA TOTO, LLLOO OBOAOAITU MPOCDECIMHOIO MAUCTEPHICTIO, TPeba 6AraTo i BNepTo
MPALLIOBATH, BUBHATU HOBITHI METOAM MPALLI, TBOPHO, 3 AKOOOB'IO BIAHOCUTMUCH AO CBOET CMPOBM.

OCBITHbO-KBAAIDIKALLIMHA XAPAKTEPUCTUKA BUNYCKHUKA NpodPeCitHO-TEXHIYHOro
HAOBYAABHOTO 3AKAQAY

2-1 po3psia

3AaBAQHHS T 0GOB'A3KM
BUKOHYE HAMMPOCTILLI POBOTU MiA HOC MOHTOXXY TA PEMOHTY CUCTEM LLEHTPAABHOTO ONAAEHHS,
BOAOMOCTAYAHHS, KOHOAIZALLI TA BOAOCTOKIB.

NoBUHEH 3HATHU

BUAM TQ MPOM3HAYEHHS CAHITAPHO-TEXHIYHUX MATEPIAAIB TA YCTATKYBAHHS; COPTAMEHT TPYO, AOITHHTIB,
AACOHHMX YHACTMH, APMATYPM TA 3A0COBIB KPIMAEHHS; MPM3HAYEHHA CAIOCAPHUX IHCTOYMEHTIB;
CNOCOBU BUMIDIOBOHHS AIOMETPIB TRYO, QOITUHIIB TA APMATYPM.

KBaaicbikauinHi BUMmoru
basosa abo HenoBHA B6A30BA 3AraAbHA CepeAHs OCBITA. OAEPXKAHHS Npodbeciibe3nocepeaHbO Ha
BUPOOHULLTBI. BE3 BMMOT AO CTOXKY POBOTH.

Mpukaaam pobit
CopTyBAHHSA TPYO, ADITUHTIB, DACOHHMX HOCTUH, APMATYPM TA 30COBIB KPIMAEHHS. [IATOTOBASHHSA
AOMOMDKHUX MATERIAAIB (AAGHOrO MACMA, CYPUKY, PO3YMHY TOLLLO). BCTOHOBAIOBOHHS MPOOKAQAOK.
KOMMAEKTYBAHHS 3rOHIB AYJOTOMM TA KOHTPIAMKAMM, BOATIB — FAMKAMM. Y CTOHOBAKOBOHHS | 3HIMAOHHS
3AMOBPKHMX MPOOOK i 3ATAYLLIOK HO TPYOAX. TOAHCMOPTYBAHHI AETAAEM TRYOOMPOBOAIB, CAHITAPHO-
TEXHIMHUX MPUACAIB TA IHLLIMX BOHTOKIB.

3-npospsa

3aBAGHHSA Ta OGOB'A3KM
BUKOHY€E NpOCTi pOBOTU MiA HAC MOHTAXY T PEMOHTY CUCTEM LLEHTPOABHOTO ONMAAEHHH,
BOAOMOCTAYAHHS, KOHAAI3ALLI, FA30MOCTAYOHHA T BOAOCTOKIB.

MoBUHEH 3HATMU: BUAM OCHOBHMX AETAOAEW COHITAPHO-TEXHIHHMX CUCTEM, 3'€AHOHB TRYO | KDINMAEHHS
TPYBOMNPOBOAIB; MPU3HAYEHHS, BYAOBY M1 OCOBAMBOCTI MOHTAXKY CUCTEM LLEHTPAABHOTO OMAAEHHS,
BOAOMOCTAYQHHS, KAHAAI3ALLT, FA30MOCTAYOHHS TA BOAOCTOKIB; CMOCOOM CBEPAAIHHS i IOOBUBAHHS
OTBOPIB MiA YOC MPOKAQAQHHS TOYOOMNPOBOAIB; MPABUAQ TOAHCMOPTYBAHHS TA MOBOAXKEHHS 3
BAAOHOMM 3KMCHEM TA ALLETUAEHOM; MPABUMAC KOPUCTYBAHHS MEXAHI3OBAHMM IHCTRYMEHTOM.

KBanidpikauinHi BuUmoru
MNoBHO aB0 6A30BA 3ArAAbHO CEPEAHS OCBITA. [NPOdOECIMHO-TEXHIYHO OCBITA 6E€3 BUMOT AO CTOXKY
POBOTU ABO OAEPKAHHS Npodoeciibe3nocepeAHbO HA BUPOOHMLLTBI, MiABULLLEHHSA KBOAIGDIKALLIT
CTAK POBOTU MOHTOXKHMKOM CAHITAPHO-TEXHIYHMX CUCTEM | YCTATKYBAHHS 2-TO PO3PAAY HE MEHLLIE 1
POKY.

MpukAaaam po6iT
CKPYYYBAHHSA TQ 30MPAHHSI MPOCTMX BY3AIB. 3OMPAHHI AOAQHLLEBMX 3'€EAHAHbL. PO3OMPAHHS
OKPEMMX BY3AIB TDYDOMPOBOAIB (MiAHYOC MOHTAXY). Y CTOHOBAEHHS | 3OKAQAQHHS KPIMAEHHS MiA,



NPUAQAM i TPYBONPOBOAM. CBEPAAIHHA QB0 NPOBMBAHHS OTBOPIB Y KOHCTPYKLLISX. 3OKAQAQHHS
PO3TPYBIB YOBYHHMX TPYOOMNPOBOAIB. HOPI3AHHS Pi3bOum HA TPYOax BPpYyYHY. KOMMAEKTYBOHHS
TPYO i OACOHHUX HACTUH CTOSKIB. Y CTAHOBAEHHS PYYHOTO MPECA AA OOMPECYBAHHSA CUCTEM.
BiA'€AHYBAHHS HOBYHHMX KOTAIB BiA TPYOONPOBOAIB. OBPYDYBAHHS KDOMOK LLBIB XKAPOTPYBOHOro
KOTAQ 3 HOCTYMHUM MIABAPIOBAHHAM. OUYULLLAHHS CEKLLIM YOBYHHOIrO KOTAQ 330BHi M BCEPEAMHI 3
MPOMUBAHHAM. 3PYOYBAHHA 30KAEMOK XXAPOTPYOHOIO KOTAQ 3 BUDMBAHHAM iX. 3OMIHIOBAHHS
MOHXET YHITa3a.



3ATAAbHI BAMOTU AO OPTAHI3ILLII POBO4YOTO MICLL CAIOCAPSA

Po60o4mm MicL.eM HO3MBAETLCS MEBHA AIATHKA BUPOOHMYOI MAOLLLI LLEXY, MOMCTEPHI, 30KPINAEHA

30 AOHUM POBITHUKOM Y1 BPUTAACID POBITHUKIB. [PU3HAYEHA AASF BUKOHAHHS MEBHOT POBOTH i
BMOPAAKOBOHA BIAMOBIAHO AO T XAPAKTEPY OBDAQAHOHHSIM, MPUCTPOAMM, IHCTRYMEHTAMM TA
MATEPIAAQMM.

OCHOBHI BUMOIU A0 OpraHisauijipobo4oro micus cAlocaps:

yCce HEODXIAHE AAS PODBOTU MAE 3HOXOAMTUCS MIA PYKOIO, LLLOO MOXHAO BYAO OAPA3Y 3HAMTH
MOTPIOHUM MPEAMET;

IHCTRYMEHTU TA MATEPIAAM, AKMMM NIAHAC POBOTU KOPUCTYIOTLCH YACTILLIE, PO3MILLLYIOTb OAMKYE
AO Ccebe, A HKTI, LLLO 30CTOCOBYIOTHCS PIALLIE; BCi NPEAMETU PO3TALLIOBYIOTh MPOUOAM3HO HO BUCOTI
noscy;

IHCTPYMEHTU TA MPUCTPOI PO3TALLIOBYIOTECS TAK, LLLOO X 3pYHHO BYAO B ATH BIAMOBIAHOIO PYKOIO;
HE MOXHC KAQCTM OAMH MOEAMET HA IHLLIMIM B0 HO OBPOBAEHY MOBEPXHIO;

AOKYMEHTALLIIO TOUMOIOTb Y 3pYHHOMY AAS KOPUCTYBAHHSA TA TAPAHTOBAHOMY BiA 3000YAHEHHS
MiCL;

30rOTOBKM M TOTOBI AETAOAI 36EPIratoTh TAK, LLLOO BOHU HE 3ArPOMAAXYBAAU MPOXOAM i LLLOO
POOBITHMKY HE AOBOAMAOCH YACTO HOTMHATUCS, AKLLLO TPEOA B3ATM TY YW IHLLY 30roTOBKY AB0 BUPIO;
AETKI MPEAMETU KAQAYTb BULLLE, O BAXKKI HUXKYE;

PYYHUM IHCTPYMEHT MYCUTb BIAMOBIAOTU OCOBAMBOCTAM AHATOMIYHOT ODOP MM PYKM AKOAMHM. B
NPOTUAEXKHOMY PA3i MiAHAC POBOTU TPABMYBATUMYTECH MKMAABLLEBI TOPOUKM, LLLO MOIKOTb TOHKI
HEPBOBI KIHLLIBKM, | iMKM AOAOHb — HOMMEHLLIA M'130BA YACTUHA. HO MIDKMAAbLLEBUX TOPOMKAX
MOXYTb 3'IBUTUCA MOTEPTOCTI, HAPUBM, MO3OAI. TOMY PYKOATKM CAIOCARHMX IHCTRYMEHTIB MAIOTh
OYTUTAKOI GOOPMMU, LLLOO M'31 BEAMKOTO MAABLLS i FOPOUMKIM MI3UHLA AOBDE OXOMAIOBOAM PYKOSTKY.
LLi BUCTYMM HO AOAOHI MOIKOTb HE AMLLIE CUABHI M'S31, O M MPY>KHY XXMPOBY TKOHUHY, LLLO MOM'AKLLYE
BiGpaLUiiTayAQpPU;

MPU PO3MILLLEHHI HO POBOYOMY MICLL IHCTPYMEHTIB, MPUCTPOIB BPOXOBYIOTh KYT MUTTEBOTO 30PY,
KYT €30EKTMBHOCTI BUAMMOCTITA KYT OFTASAOBOCT;

MOBOPOT FOAOBM PO3LLIMPIOE 30HY OTAIAOBOCTI HA BIAMOBIAHMI KYT. PO3MID AOMYCTUAMOTO NMOBOPOTY
CTAHOBUTH 45°Y TOPU3OHTAABHIM MAOLLMHI T 30°Y BEPTUKAABHIM.

OGAGAHOHHS CAIOCAPHOI MAUCTEPHI

Y CAIOCAPHUX MAMCTEPHIX PO3MiLLLEHE OOAJAHOHHSA IHAMBIAYOABHOTO TA 3ATAABHOTO

KOPUCTYBAHHS. AO OGAQAHOHHS IHAMBIAYOABHOTO KOPUCTYBAHHS HOAEXATb: BEPCTOKM 3 AELLLATAMM. A
AO 3AraAbHOTO KOPUCTYBAHHA: CBEPAAMABHI, 3ATOYYBAAbHI (30TOYYBAABHO-LLUAIDYBAAbHI),
OBMUAIOBAABHO-304YMUCHI TA MUAKOBI BEPCTATH; MEPEBIPHI PO3MINYBAAbHI MAUTU; TBUHTOBUIM MPEC;
BODKIAbHI HOXMLLI; TAMTU AAS BUMPOBAEHHS TA H. AAS PO3MILLLEHHS 3AroTOBOK | AETOAEM, MPUCTPOIB TA
IHCTDYMEHTIB, AOMOMIDKHMX MATEPIAAIB € FPYMOBI IHCTRYMEHTAAbHI LLAJOU, CTEACKI, TAPA AAS
3AroTOBOK | CTPY>KKM.

OCHALLLEHHSA CAIOCAPHOro BepcTaka

OAOBHUAM OBACAHAHHIM POBOHOTO MICLLS
CAIOCQPS € BEPCTAK — LLE CNELLIAAbHMM CTIA,
AKMM CKAQAQETHCH 3 KAPKACY, KPULLIKM TA
BUCYBHMUX qULMKIB. KOpKac — 3BAPHG
KOHCTPYKLLIA 3 YOBYHHMX Y CTAABHMX TPYO.
KpwLLIKY BEPCTAKA (CTIABHULLIO) BUTOTOBASIOTH
3 AEPEB'FHUX AOLLIOK TOBLLIMHOIO 50...60 MM TO
MNOKPMBAIOTb AMCTOBMAM META-AOM TOBLLIMHOIO
1...2 MM. TTIA CTIABHULLEIO PO3MILLLYIOTb
METOAEBI BUCYBHI ALLLUKM QOO TYyMOM.

CAIOCApPHI BEPCTAKKM OYBAKOTb PI3HOT
KOHCTPYKLIT, OAHO- 60O ABOMICHI,
CTALLIOHAPHI aBo nepecyBHi. Ha maa. 1

Mana. 1. C/\fOCOpHV”;I OAHOM[CHMI;I BepCTAK HABEAEHO 3OBHi|_|JHi|;1 BUTAAA CMOCCIpHOFO
3 MOBOPOTHUMM AELLIQTAMM: | — BUCYBHI SLLIMKM; BEPCTAKA 3MOBOPOTHUMM AELLLATAMM.

2 —TymbQ; 3 — CTIAbHULL; 4 — ALLATO;
5 — MicLLe AAS 3OKPINAEHHS IHCTRYMEHTIB




AN BUKOHAHHS BIAbLLIOCTI CAIOCAPHMX ONePALLiM HEOBXIAHO MILIHO 3AKPINMTH OBPOBAKOBAABHY
3AroTOBKY B HEOOXIAHOMY MOAOXKEHHI. AAS LLbOTO BUKOPUCTOBYIOTb CAELLIAAbHI 3AQTUCKHI
NPUCTOCYBAHHSA — A€LLLATA. 3AAEXKHO BiA XAPAKTERY POOOTH, IKA BUKOHYETLCS 30CTOCOBYIOTb
CTIAbLLEBI, NTAPAAEABHI B0 PYYHI AELLLOTA.

CriAbueBi AeaTa (MAA. 2) AICTOAM CBOIO HO3BY BiA
CNOCOBY KPIMAEHHS IX HO AEPEB'SIHIM OCHOBI Yy BUTASAI
CTiAbLLA.

BUrOTOBAAKOTLCS 3i CTAAI TA CKAGAQIKOTLCS 3 PYXOMOI 1 TO
HEPYXOMOI 2 'yOOK, HPDKKM 3 AAS 30KPIMAEHHS AO CTOAQ TA
FBUHTA 4 AAS MEPEMILLLEHHS PYXOMOI TYOKM. AO NepeBar
BIAHOCMTbCS MPOCTA KOHCTPYKLLIS TA BUCOKA MILLHICTb.
HeAOAIKOM € T€ LLLO TYOKM HE Y BCIX MOAOXEHHAX
MAPAAEAbHI MK COBOI0. BUKOPUMCTOBYIOTHCSH AASL BOXKKMX
POOBIT, 4Ki CIPUMMAIOTb YAQPHI HOBAHTOXKEHHS, TAKI 9K
PYOAHHS, THYTTS, KAEMAHHA TA iH.

B NOpAAEAbHUX AELLLATAX TYOKM MEPEMILLLYIOTLCS
MNAPAAEABHO. Uo KOHCTPYKLLI MOAIAAOTBCS HO MOBOPOTHI Man. 2 CTiAbLLEBI AGLLATA:
TAHENOBOPOTHI. | — pyxoma ry6ka, 2 — Hepyxoma ryeka,

MNoBOpOTHI NOPAAEAbHI AeWAaTa (MAA. 3) MOXYTb 3 — Hixkka AAST 3AKDINAEHHS, 4 - TBUHT

MOBEPTATUCS B TOPUIOHTAAbHIM MAOLLLMHI HQ Oy Ab-AKMM KYT.
LLi AeLLLOTA B KOPMYCi HEPYXOMOI TYOKM 2 MAKOTb HACKPI3HMM MPAMOKYTHMIM BUPI3, B AKOMY PO3MILLLEHA
ramMKa 4 3aTMCKHOTO rBUHTA. Y BUPI3 BXOAUTb MPSIMOKYTHMIM 3 HOCKPRI3HUM OTBOPOM MPU3MATUHHUIA
XBOCTOBMK PYXOMOITYOKM 1. 3ATUCKHUM FBUHT 5, MPOMYLLLEHUIM YEPES OTBIP KOPMYCY PYXOMOI TyOKM,
3AKPINAEHMM CTOMOPHOK NMAQHKOO 9. oK1 06EPTAHHI 3ATUCKHOTO NBUHTA B TY, YM iHLLY CTOPOHY 3C1
AOTMOMOTOIO BODKEASR 7 TBUHT 3ArBUHYYBATUMETHCA B rAMKY 4 QOO BUrBMHYYBATUMETLCS 3 HET | BIAMIOBIAHO
nepemilLaTm pyxomy ryoky 1, sKka, HOBAMXKAKYMCb AO HEPYXOMOIT TYBKM 2, 3ATUCKATUME
OBOPOBAOBAABHY 3ArOTOBKY, O BIAAOASIOYMCH — 3BIABHATL. HEPYXOMA r'yBKA AELLLAT 3'€AHAHA 3 TAMTOIO
11 LEeHTPOBUM BOATOM 12, HOBKOAO SKOTO i BAIMCHIOETHCH HEOOXIAHMM MOBOPOT MOBOPOTHOIYACTUHM 8
(HE MeHLLIE HIK HO 60° B KOXKHY CTOPOHY). [TOBOPOTHY HOCTUHY 8 AELLLOT 3AKPIMAKOIOTb B HEODXIAHOAMY
MOAO>XEHHI 30 AOTTOMOTOKO PYKOATKM ©OATA 15,
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Man. 3. [ToBOPOTHI MAPAAEALHI AELLIATA:

6 — pyxoma rybka, 2 — Hepyxoma ryeka, 3 — HaKAQAKM, 4 — XOAOBQA ramka, 5 — XOAOBMI MBUHT,
] — XBOCTOBMK PYXOMOI ryOKH, 7 — BAXKIiAb, 8 — MOBOPOTHA YACTMHA, 9 — CTOMNOPHA MAQHKQ,
10 — KOHiYHMu LITMAPT, 11 —namTa, 12 — LeHTPOBMM BOAT, 13 — BUTOYKA AAS 3ATUCKHOIO
rBUHTA, 14 —3QTUCKHA ramka, 15 — GOAT 3 BaXKerem

OCHOBHOIO NEPEBArO TAKMX AELLLAT MEPEA CTIABLLEBUMM € TE LLLO, MOXAMBO BIAbLLI LLLIABHO
3AKPIMUTK 3AroTOBKY TA PO3MICTUTU 1T TTIA BYAb IKMM KYTOM B TOPU3OHTAABHIM MAOLLLMHI.



HenoBopOTHI NAPAAEABbHI AeLLLATA (MOA. 4) - MQIOTb OCHOBY 6, 301 AONTOMOTOIO IKOT BOHM KPIMASTHCS
BOATAMM AO KPULLIKM BEPCTAKA, HEPYXOMY IYOKY 41 pyXomMy 2. AAG 3GIAbLLEHHS TEPMIHY CAYXOM
POOOYI HOCTUHU TYOOK 412 BUTOTOBASIOTh 3MIHHUMM Y BUTASAI MPU3IMATUYHMX MAQCTMHOK 3 3
XPECTOMOAIBHOK HOCIHKOLO 3IHCTPYMEHTAABHOI CTAAI Y8 i MPUKPINAIOIOTE AO N'YOOK FBUHTAMM. PyXxoma
ryoka 2 nepemillaeTbCl CBOIM XBOCTOBMKOM B MPIMOKYTHOMY BMPI3I HEPYXOMOT TyOkm 4
OBEPTAHHAM MBUHTA 5 B rAMLLI 7 30 AOMTOMOTOIO BADKEAS 1. BiA OCbOBOTO MEPEMILLLEHHS B PYXOMIM ryOLL
3ATUCKHMM TBUHT 5 CTPMMYETBCA CTOMOPHOIO NAQHKOO 8. LLIMPKMHAO ryGOK HEMOBOPOTHMX AeLLLaT 80,
140 MM 3 HOUBIABLLIMM POKPUTTAM IYOOK 95, 180 MM.

Py4Hi AewaTa (iXx HaCTO HA3MBAKOTb TICOYKM) 3ACTOCOBYIOTbCH AAL 3AKPIMAEHHA ARIOHMX
AETAAEN, LLLO BUMATAIOTH HOCTOrO MPOBEPTAHHSA B MPOLLECI OOMUAIOBAHHSA (MAA. 5), aB0 npum
CBEPAAIHHI, KOAM PO3MIP AETAAI AY>KE MOAKMM i ITHE3PYHHO TPMMATU B PYLL.

Py4Hi A€LLLOTA BUTOTOBASIOTb ABOX TUMIB: 3 MPY>KMHOIO | LUOPHIPHMM 3'€AHOHHAM 3 LLUMPUHOIO
ryook 36, 40145 MM (MOA. 5, ) i AA ARIBHUX POBIT 3 LLMPKMHOIO TYOOK 6, 101 15 Mm (MaA. 5, 0).

N 5

N\

6

Man.4. HenoBopOTHI NAPAAEABHI AeLLLaTa Maa. 5 PyysHi neLuara

3AAEXHO BiA BUKOHYBAHOTO BUAY POBOTU AELLLOTA MOXYTb BYTW OCHALLLEHI CMEeLiAAbHUMM
r'YOKAMM.

Aew,aTa 3 AOAATKOBUMMU FT'YBKAMU AAA TPYO — KPIM 3ATrAAbBHOTO MPU3HAYEHHS, MOXYTb
BUMKOPMCTOBYBATUCH AAS 3OKPINAEHHSA TRYD, 3ABAIKM AOAQTKOBOMY MPUIMATUHHOMY BMPI3Y.
HamnBiabLui AiameTpm 1py0, Wwo 3atmckatotbcs: 60, 70, 140 mm. He AMBASYMCHL HO MepeBary
NAPAAEABHUX AELLLAT, LLLO MOAArAE B MILLHOMY KPINAEHHI AO BEPCTAKA, BOHM MAIOTb HEAOAIK: MOAQ
MILLHICTb 'y©OK. TOMY AAS BOXKKMX POOIT L AELLLATO HEMPUACTHI.

KyToBi (kocory6koBi) Aew,ata 3aCTOCOBYOTb MPU OBMUAIOBAHHI JOACOK Y HOXMAEHMX
MOBEPXOHb.

AAR 3DYHHOCTI TA LLIBUAKOCTI 3OKPINAEHH AETOAEN BUKOPUCTOBYIOTh AELLLATA 3 BIABHUM XOAOM;
NHEBMATMYHI, SKi 306e3Mne4ytoTh (6€3 3aCTOCYBAHHSA ADI3MYHOI CHAM) LLUBUAKE TO HOAIMHE 3ATUCKAHHS
AETOAEN 3MOCTIMHUM 3YCUAAIM 30 2...3 C; 3 peryAbOBAHOIO BUCOTOIO NiAMOMY.

Ha MaOA. 6 306paKEHO AELLLATA 3 PErYAbOBAHOIO BUCOTOIO MIAMOMY, Y BEPCTAK BMOHTOBAHA
TOBCTOCTIHHA TPYO A 2, MILLHO 3AKPIMAEHA B KAPKACH 3; LIMAIHAPUYHMIA XBOCTOBUK AELLLAT 1 BIABHO
BCTAHOBAKOETLCH HO HEOBOXIAHIM BUCOTI | MILLHO 3AKPIMNAIOETLCSA TBUHTOM 4.

Y PAAI CAIOCAPHUX MAMCTEPEHbL 3ACTOCOBYIOTHCH OAHOMICHI BEPCTAKM, GKi OOAQAHAHHI
BMOHTOBOHWMMM B HIXKKM BEPCTAKA IBUHTAMM, 30 AOMTOMOTOLO AKMX PETYAKOETLCS BUCOTA YCTAHOBKM
BEPCTAKA i AELLLAT MO 3POCTY MPALLOKOYOrO.

Maa. 6. AeLata 3 PEryAbOBAHOK BUCOTOIO MIAMOMY
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NOCAIAOBHICTb BUKOHAHHA PO3MIYAHHA

PO3MI4aHHAM HO3MBAETHCA ONePALLis HOHECEHHS HO OOPOBAIOBAHY 3AroTOBKY PO3MIMAABHMX AIHIM

(PUCOK), LLLO BU3HAHYAIKOTb KOHTYPU MAMBYTHBOT AETAAI Y4 MICLLS, SKi MOTPIOHO OBPOBAATA.
3AAEXKHO BIA JOOPMIM 3ArOTOBOK | AETAAEM PO3MIYTHHS MOAIAIOTE HO MAOLLIMHHE i IPOCTOPOBE.
MAOWMHHE PO3MIYAHHA MOAITAE B HOHECEHHI HO 3ArOTOBKY KOHTYPHUX MAPOAEABHMX i

MEPNEHAMNKYASOHMX PUCOK, KIA, AYT, OCbOBMX AIHI HO LLITABOBOMY | AMCTOBOAMY MATEPIAAI.
MpocTopoBe PO3MIHAHHSA MOAIrAE BTOMY, LLLO AOBOAMTHCS PO3MIHATU HE TIABKM OKPEMI MOBEPXHI

AETAAEM, AKi PO3MILLLEHHI B PI3HMX MAOLLLMHAX i MiA PI3HUMM KYTAOMM OAHO AO OAHOI, O 1 YB'A3yBATH

PO3MITKM LLMX OKPEMMX MOBEPXOHb MK CODOIO.

MpucTpoi:

s PO3MIHOABHI MAUTU, BUKOPMCTOBYIOTb AAS BCTOHOBAEHHS 3AroTOBOK, AKi TPEOA PO3MIMATH;

s MIAKAQAKM, BAKOPUCTOBYIOTb AAS 3a06E3MNEYEHHS MPABUABHOTO BCTAHOBAEHHA AETAAEM NPU
PO3MIYOHHI, O TOKOX AAS 3AXMCTY PO3MIMHOABHMX MAMT BiA MOARAMMH;

s MOBOPOTHUM MPUCTPIN 3 EAEKTPOMATHITOM, BUKOPUCTOBYIOTb AAS LLIBUAKOTO 3AKPIMAEHHS
PO3MIMOABHUX ACTAAEN Y HOM3PYHHILLIOMY MOAOXKEHHI;

s AOMKPQATU, BUKOPUCTOBYIOTb AAS BCTAHOBAEHHS BEAMKOTABAPUTHMX I BODKKMX 3ArOTOBOK, AQKOTb
MOXXAMBICTb BUPIBHIOBATU | PETNYAKOBATU MOAOXKEHHS PO3MIMAABHOI 30rOTOBKM MO BUCOTI.
IHCTPYMEHT:

*  PUCYBAAKQ, BUKOPUCTOBYIOTb AAS HOHECEHHS AIHIM;

s KEpPHEeP, BUKOPUCTOBYIOTb AAS HOHECEHHS 3ATAMBAEHD;

s LLMPKYAb, BUKOPUCTOBYIOTb AAS PO3MINOHHS KIA, AYT;

¢ LUTAHIEHLMPKYAb, BAKOPUCTOBYIOTb AAS TOYHOTO PO3MIYAHHS MPIMMUX AIHIM;

s PENCMYC, BUKOPUCTOBYIOTb AAS MPOCTOPOBOrO PO3MIYAHHS, HOHECEHHS MAPAAEAbHMX,
BEPTUKAABHUX, TOPU3OHTAABHMX AIHIM, O TAKOX AAS NEPEBIPKM BCTAOHOBAEHHS AETAAEM HA
MAMTI.

MocAiAOBHICTb BUKOHAHHS PO6IT:

s OYUCTUTM MOBEPXHI 3ArOTOBKM BIA MUAY i BPYAY CMELLIAABHOLO LLLITKOIO;

s PETEAbHO OTAGHYTM 3ArOTOBKY HA NPEAMET HASBHOCTI PAKOBUH | TPILLLMH;

s BM3HAYUTK Ba3y (6A30 — LLe MOYATOK BIAAIKY HOHECEHHS PUCOK, MOXE ByTH Kpam pobo4oro
CTOAY OO0 NPIMA AiHI HOKPECAEHA HO 3AroTOoBLL);

s BUBYMTU KPECAEHHS;

¢ HOHECTM PO3MIYAAbHI PUCKM Y TOKIM MOCAIAOBHOCTI: CMTOYATKY MPAMI TOPU3OHTAAbHI, MOTIM
BEPTUKAABHI AIHIl, AYTW, HOMIBKOAQ, KOAQ:;

s HOKEPHUTU KPECAEHHS;

¢ NOPOAPOYBATU KPECAEHHST HO AETAAI 30 AOMTOMOTOIO PO3YMHY MIAHOTO KYNOPOCY, AAA TOTO
L00 KpaLLLe BYAO BUAHO.

AedbekTu:

* HEBIAMOBIAHICTb PO3MIPIB PO3MIHOABHOT 3ArOTOBKM 3 AQHUMM KPECAEHHS;

¢ HETOYHICTb BCTAHOBAEHHS PEMCMYCA HA NOTPIOHMM PO3MIP;

+ HeABaAE BCTOHOBAEHHS 3AroTOBKM HA MAMTI.
besneka npawui:

¢ BCTAHOBAEHHS 30rOTOBKM HA MAMTI TA 1T 3HATTA CAIA BUKOHYBOATU TIAbKM B OYKOBULLIX;

*  3AroTOBKM BCTAOHOBAIOBATK HE HO KP QIO MAMTH;

¢ MNiAYOC POBOTU HAO PUCYBAAKM, LLLO HE BUKOPUCTOBYIOTECA CAIA HOTATHYTU 3AXMCHI NP OOKM;

s MIAHWMMU KYNOPOC HOHOCUTU AULLIE MEH3AEM;

¢ CAIAKYBATM 30 TUM, LLLOO MICLLE HOBKOAO MNAMTU BYAO BIABHUAM;

s MEePEBIPATU HOAIMHICTb KPINMAEHHS MOAOTKQ;

e BMAQAATU MUA TO OKAAMHY 3 PO3MIYOABHOI TAMT AULLIE LLLITKOHO.



NMOCAIAOBHICTb BUKOHAHHA PYBAHHS

Py6AHHAM HA3MBAETLCH CAIOCAPHAO ONepaLLid, KOAM 30 AOMOMOTOIO PI3AABHOTO (3yOmAQ,
KPEMLLMENCEAR) T YAOPHOTO (CAKOCAPHMM MOAOTOK) IHCTRYMEHTY 3 MOBEPXHI 30rOTOBKM BUACAAOT
30MBUM LI METAAY AB0 PO3pYDYKOTh 30rOTOBKY HO YHACTUHM.

IHCTPpYMEHT:

s CAIOCAPHE 3yOUAO (MAA. 7) — CTOAEBUIM CTEPXKEHD, BUTOTOBAEHMM 3 IHCTOYMEHTAABHOI, BYrAELLEBOI

QB0 AErOBAHOI CTAAL. CKAGAQETLCA 3: 1 -A€30, 2- pOo00Y0I, 3- CepeAHbOl TA 4 -YAQPHOIHACTUH;

s KPEWLMEMCEADL (MOA. 8) —BIAPIZHAETLCS BiA 3yOUAQ AOOPMOIO PIBAABHOIKPOMKM (AE30M); NPU3HA-

YEHMIN AAS BUPYOYBAHHS BY3bKMX KOHOBOK TQI MO3iB;

e KOHQABOYHMK (MAA. 9) —3ACTOCOBYIOTb AAS BUPYOYBAHHS KPYTAMX, ABOTPOHHMX KAHOBOK;

4

Maa. 7. CarocapHe 3yGuAo Maa. 8. Kpenumencenb Man. 9. KoHaBOYHMK

° C/\}OCOle/Il;IN\O/\OTOK}
e A€LLAaTa.

KAQCHIKYIOTb CAKOCAPHI MOAOTKM 30AEXHO BiA MATEPIAAY, 3 IKOTO BUTOTOBAEHAO POBOYa
4ACTMHQ:

s A€epeB'aHi (MaA.10.a);

*  'YMOBI 00O NOAIYPETAHOBI (MAA. 10. 6), 4Ki Ha3MBAKOTLCA KMIHKAMM, BUKOPUCTOBYIOTb AAS MPOCBKM
AMCTOBOTO METAAY MAAOI TOBLLIMHM, TO M'SKMX METAAIB;

s CTaA€eBi (MAA. 10.B, T, A) —BUKOPUCTOBYIOTb AAS PO3MIMAHHS, PYOAHHS, THYTTS TA BUMPDOBAEHHS.
CAIOCOpPHI CTOAEBI MOAOTKM BUTOTOBASKOTLCS TRBOX TUMIB: TUM 1 -3 KPYTAMAM OOMKOM (MAA. 10.B), TWnN

2-3KBAAPATHUM BOMKOM (MAA. 10.T) TOTUM 3 - 3KPYTAMM BOMKOM | CAOEPUHHMM HOCKOM (MOA. 10. A).

Man. 10. Buam CAIOCAPHMX MOAOTKIB
a - AepeB'aHMI ; 6 - 3 TYMOBOIO FOAIBKOIO; B - CTAAEBMI 3 KPYTAMM BGOMKOM; I — CTAAEBMI 3
KBAAPQATHUM BOMKOM; A — CTOAEBUI 3 KDYTAMM BOMKOM i CCOEPUIHMM HOCKOM
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OCHOBHOIO XOPAKTEPUCTUKOKD CTAAEBOTO CAKOCAPHOTO MOAOTKA € MOro BArd (TAOA. 1) BIAMOBIAHO
AOTOCT2310-77.

Ta6auus 1. Bara moaoTkis TOCT 2310-77

Homep MOAOTKA
Tvn MOAOTKQ Nel No2 Ne3 Ne4 Neb Neb Ne7/ Neo8
BArA, rpam
Tvn 1 200 400 500 600 800 1000 100
Tun 2 50 100 200 400 500 600 800 1000
Tvn 3 200 400 500 600 800 1000

CAIOCAPHI MOAOTKM BUMPOBOBYIOTh TOBOMA YACQPRAMM MO HE3ArAPTOBAHIM CTAAI MAPOK Y7, Y8, 50,
40X, NiCA%40ro Ha POBOYMX HOCTUHAX HE MOBMHHO BYTH BM'ATUH, TRILLLMH | BUKPULLIEHMX MICLLb. Bara
MOAOTKIB 3AAEXHO BiA XOPAKTEPY BUKOHYBAHMX POBIT CTAHOBMTL: 50, 100, 2001300 I AAS BUKOHOHHS
PO3MIYAAbHMX POBIT; 400, 5001 600 r Ard YO aAHHS 1800, 1000 T AA PEMOHTHUX POOBIT.

ByAOBY MOAOTKA HOBEAEHO HAO MAAIOHKY 11. AOBXMHA PYKOITKM 4 3AAEXMTH BiA BOTM MOAOTKA. B
CepeAHbOMY BOHA MOBMHHA BYTM 250 - 350 MM; AAS MOAOTKIB BAroro 50 - 200 r AOBXKMHA PYKOTKIM 200 -
270 MM, a AAS BAXKKMX — 350 - 400 MM. KiHeLLb PY4KM, HO FKMM HOCAAXKYETbCH TOAOBKO MOAOTKQ,
PO3KAMHIOETLCH AEPEB'THUM KAMHOM, 3MA3AHUM CTOAIPHUM KAEEM, OO METAAEBUM KAMHOM 3
HACIHKOLO (MopLUeEM) (MaA. 118B).
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Man. 11. ByaoBa MoOAOTKQ: 1- BOHOK; 2 - KAMH; 3 - HOCOK; 4 - PyKOATKQ
a - 3 KBAAPATHUM BOMKOM; B - 3 KOYTAMM BOUKOM; B - BUAM KAMHIB

MocAiAOBHICTb BUKOHAHHS POGIT:

s OYUCTUTM MOBEPXIO 3ArOTOBKM BIA MMAY i BPYAY CRELLIAABHO LLITKOLO;

s PETEABHO OTASHYTM 3ArOTOBKY HO MPEAMET BUIBAEHHS POKOBUH i TRILLMH;

s PO3MITUTL MICLLE AN PYOAHHS;

¢ 3AKPINMTU3QroTOBKY B AELLLOTAX;

s BMKOHATK PYDAHHSA HOCTYMHUM YUHOM: 3yOUAO BEPYTb Y AiBY PYKY, CUABHO TPUMAIKOHYU, YACPH
HOHOCHTb MPABOO PYKOIO, B AKiA 3ATUCHY T MOAOTOK.

MexaHisauis py6aHHs

AO PYHHUX MEXAHIZOBAHUX IHCTRYMEHTIB HOAEXKATb:

¢ MHEBMATUYHMI PYOOABHUIM MOAOTOK, CKAOQAQETLCH 3KOPMYCA, YAQPHMKA, 30A0THUKA | PDYKOSTKM 3
MYCKOBUM MPUCTPOEM. CTUCHYTE MOBITPA 3 LLEXOBOI MATICTRAAI KPi3b 'Y MOBUMM LLUAQHT i LUTYLLEP
HOAXOAMTb AO PYKOATKM MOAOTKA. CAIOCAP Bepe OAHIEID PYKOIO PYKOATKY, O ARYTOI0 YTOUMYE
CTBOA, CMPSIMOBYIOYU PYX 3yOUAQ;

s E©AEKTPUYHUI MOAOTOK, B AKOMY ODEPTAHHSA BOA EAEKTPOABMUIYHA, BMOHTOBAHOTO B KOPMYC,
NEePETBOPIOETLCH Y 3BOPbOTHLO-MOCTYMAAbHMM PYX YACQPHMKA, HA KiHLL IKOrO 30KPIMAEHO 3yOMAO.
besneka npaui:

e PYKOSTKO CAKOCOPHOIO MOAOTKO MAE ByTH AOBPE 3AKPIMAEHA | HE MOTU PO3KOAIB;

s NPU PYOAHHI CAIA KOPUCTYBATUCS 3OXMCHUMM OKYATPOMM;

*  NpPu PYOAHHI TBEPAOTO TA KPUXKOTO MATEPRIAAY CAiA BUKOPUCTOBYBATU OTOPOXKY (CITKY, LLLUTOK);



AAS 30N0BIrAHHSA MOLLIKOAXKEHHS PYK HO KUCTb CAIA OASTHYTU 3AXMCHMM KO3MPOK, O HA 3yOUAO —
30XMCHY I'YMOBY LLIAMBY;

Mpm POBOTI 3 MTHEBMATUHHUM PYOAABHUM MOAOTKOM, EAEKTPUHHUM MOAOTKOM CAIA YBOXKHO
NPOYUTATU IHCTRYKLLIKO | AOTPUMYBATUCATT, O COME:

MPOTEPTM BTYAKY i XBOCTOBMK 3yOUAQ;

NPOAYTU CTUCHYTUM NOBITPAM MHEBMATUYHNIM MOAOTOK;

30AUTU MOACAO HepPEe3 CMELLIAAbHMM OTBIP Y KOPMYC MOAOTKA;

HOAATTU 3AXMCHI OKYASPU | PYKOBUYKM;

3yBUAO MiA YaC PYBAHHSA CTABMTM MiA KYTOM 30...35° AO MAOLLMHM PYBAHHS;

BKAIOYATM MHEBMATUYHUIM MOAOTOK TIAbKM MICA BCTOHOBAEHHA IHCTPYMEHTA B poboye
MOAOXEHHS;

MPU NIAKAKOYEHHI LUAQHTY MOAQYO CTUCHYTOTO MOBITPA MAE BYTU BUMKHYTE;

HE MOXXHQA TPUMATU MHEBMATUYHMI MOAOTOK 30 LLUACHT B0 POBOYMIM IHCTRYMEHT;

NP NepeHeCceHH MHEBMATUYHOTO MOAOTKAO HE MOXHAO AOMYCKATKU HATATY, METAIHHS,
nepeKpPy4yYBAHHS LUAGHTQ;

MICAS POBOTM MEPEKPUTU TOYDOMPOBIAHI KPAHM i BIAKAKOYUTM MHEBMATUYHMKM MOAOTOK BiA
MOBITPAHOI MATICTPAAI, BUTATHYTHU POBOYMKN IHCTPYMEHT, O4UCTUTU MOAOTOK Bia OpyAYy i
NPOTEPTU, PETEABHO 3MACTUTU LLIAQHT.
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NOCAIAOBHICTb BUKOHAHHA OBNMUAIOBAHHA

OGMUAIOBAHHAM HO3MBAETLCH ONEPALLf 3 OOPOOKM METAAIB TA IHLLIMX MATEPIAAIB 3HATTIM
HE3HAYHOTO LLIAPY HAMMAKOMM BRYYHY GO0 HO OBMMAIOBOABHMX BEPCTATOX. 30 AOMIOMOTOKO HAMMAKIB
OBPOBAAMOTH MAOLLLMHU, KPUBOAIHIMHI NOBEPXHI, MA3M, KOHABKM, OTBOPU PI3HOI DOP MM, MOBEPXHI,
PO3MILLLEHI MIA PI3HUAMM KYTAMM.

Hanuaok (Tepnyr) - 6aratoA€30BUM iIHCTPYMEHT MEBHOTO MNP ODIAIO | AOBXMHM, 3 BEAMKOIO
KIABKICTIO PSIAIB HOCIMOK (HOPI3KM), LLLO YTBORIOKOTb 3AMAAMHM I TOCTPO 3ATOYEHI 3yOLL, Y Nepepisi MAtoTb
ADOPMY KAMHA. BUrOTOBASIOTH 3i CTAAIY 10A 060 Y 13A (AONYCKAETLCA AETOBAHA XPOMMCTA CTAAb
LLIXT5a60 13X), NiCAS HAHECEHHA HOCIHOK MIAAQIOTb TEPMIYHIM OOPOOL.

CKAGAQETHCS HAMUAOK 3 TOKUX OCHOBHUX EAEMEHTIB MAA. 12: BUA A

1-HOCOK;

2- pOBOYA HACTUHQA;

5
. " . ool P s 6
3- HEHACIHEHA YOCTUHA; P 3 '.“ RGN |
4-30MA€4KO; s g

5- XBOCTOBMK;

6,7- LUMPOKA TA BY3bKA CTOPOHM;

8-pebpa. Maa. 12 byAoBa HAMUAKY

BuUAM TA OCHOBHi EA@MEHTHU HACIYKMU.

Haciyka Ha NOBEPXHI HOMMAKQA YTBOPIKOE 3yOLLI, LLLO 3HIMAIOTb CTPYXKKY 3 OBPOBAIOBAHOIO
MaTepPIaAy. 3yOLi HOMMAKIB BUTOTOBAAIOTh HO MUAKOHOCIHHMX BEPCTATAX 30 AOMOMOTOI0
CMELJOAbHOTO 3yOUAQ, HO APPE3EPHMX BERCTATAX —OPE3ZAMM, HA LLAICDYBAABHUX — CMELIOABHUMM
LLIAICDYBOABHUMM KPYTAMM, A TAKOXK HOKATYBAHHSM, MPOTANYBAHHAM HO MPOTIKHMX BEPCTATAX i HA
3yOOHAPI3HMX BEPCTATOX. KOXKHMAM i3 303HA4YEHMX CMOCOBIB HACIKAETLCA CBiM MPOdDIAL 3ybLs. [poTe
HE3AAEXHO BiA CNOCOBOY BUTOTOBAEHHS KOXEH 3yBELLb MAE CBIiM 3AAHIM KYT A, KYT 3AroCTREHHS &,
MEPEAHIMKYTY.

HanuAku 6yBatoTh:

s 3 0AMHOPHOIO HAOCIHKOIO (MAA. 13 Q) ;

¢ 3MOABIMHOIO (MEPEXPECHOID) HACIHKOIO (MAA. 136);
* 3 PALUMIABHOO (TOYKOBOIO) HOCIHKOIO (MAA. 13 B);

s 3 AYrOBOIO HACIHKOIO (MAA. 13T).

OCHOBHQ HACIYKA OCHOBHA HACIYKA

U

AOMOMDKHO G
HacHka

MaA. 13. Buam HQCIHOK HOMMAKIB

KaacudpikaLiss HaNKMAKiB:

HAMMAKM 3AraAbHOTO MPU3HAYEHHS:

+ |KAQC (MOA. 14 B) —HAMMAKM 3 HOCIHKOMM Ne O TO 1 —
APQYOBI (MAOTb HOMBIABLLI 3yOLLI | CAYXATb AAS
4YOPHOBOIrO OBMUAKO-BAHHS);

« llkAQC (MAA. 146) —HAMMUAKM 3 HACIHKOMM Ne 2 T 3 —
AUYKYBOAbHI (30CTOCOBYIOTb AAS YUCTOBOTO
OBMUAIOBAHHS); MaA. 14. 30BHILLIHI¥ BUA MOBEPXHI:

« I=IV=V-VIKAQacis (MAA. 14 Q) —HAMMUAKM 3 HOCIMKOMM HAMUAKY. @ - OKCamMTOBQ,

Ne 4 101 5~ OKCOMMTOBI (3CTOCOBYIOTb AAS OCTATOYHOT © - AMKyBOABHA, B - ADG4OBA
OBPOOKM i AOBEAEHHS MOBEPXOHD ).




TUNM HaNKUAKIB:
30 OOPMOIO MOMEPEYHOrO Nepepizy: MAOCKI (MAA. 15a, 6); KBAAPATHI (MAA. 15B); TPUrPAHHI
(MQOA. 15T); KpYrAl (MAA. 15 A); HONIBKPYTAI (MAA. 15 €); pOMBIMHI (MAA. 15 €); HOXIBKOBI (MOA. 15K);
HAMMAKM CNELIAABHOTO MPU3HOYEHHS:

HOMUAKM AAS OBPOOKM KOABOPOBMX CMAQBIB;

HAMMAKM AAS OB OOKM BUPOBIB 3 AETKMX CMIACBIB | HEMETAAIMHUX MATEPIAAIB;

TAPOBAHI HOMUAKM (3QCTOCOBYIOTLCA KOAM MOTRIOHO NEPEBIPUTU TBEPAICTb Y MAAOAOCTYMHMUX AAA
OAMO3HOTO HOKOHEYHMKA MPUACAY, YHOCTUHAOX BUPOOY);
OAMQA3HI HOMMAKM;

HAAQIAI (MAA. 16);

PALLMIAIL;

MOLUMHHI HAMUAKK (0BePTOBI, BOPHAMMUAKM, AMCKOBI HOMMAKM).

Maa. 15. Popmum nonepeyHoro nepepisy HaMMAKIB: a, 6 - MAOCKI; B - KBAAPATHQA; Man. 16. Haapini
I - TOUIPAHHQ; A - KOYIAQ; € - HOMIBKPYTAQ; € - POMBIYHQA; XK - HOXXOBA

MoCAiAOBHICTb BUKOHAHHS POGIT:

3QrOTOBKY O4YMCTUTU BIA BPYAY I MMAY;

OBPOBAOBAHY 3QrOTOBKY 30TUCHYTU Y AELLLOTAX;

HAMUAOK MOAOXUTH HO OBPOBOAIOBAABHY MOBEPXHIO, MOUTUCHYTU HAMMUAOK i TOYATH POBOTY PYXAMM
BMNEPEA-HA3AA.

MexaHi3aLis o6NMMAIOBAAbHUX POGIT:

YHIBEPCOAbHI NEPEHOCHI MALLUMHU. CAYXKATb AAT 3AYMLLLEHHS TA MOAIPYBAHHA OBMMAIOBAHMX
MOBEPXOHb LLUAIGOYBAABHUAM LLIKYOKOMU;

EAEKTPUYHMIM HOMUAOK. MPU3HAYEHUIN AAT BUKOHOHHS PIBHOMOHITHUX CAIOCAPHMX | CKAOAQABHMX
POOIT;

YHIBEPCAABHA LLIAIGOYBAABHO MALLIMHQ;

nepecyBHUIA OOMMAIOBAABHO-3QHMCHMIA BEOCTAT;

CTPIHKOBO-TA MAOCKOLLIAIJOYBOAbHMIA BECTAT;

CTPYrQAbHI BEPCTATM.

AedekTu:

HEPIBHOCTI MOBEPXHI i 30BAAMKPAIB;

HETOYHICTb PO3MIPIB OOMMASIHOI 3ArOTOBKM;

BM'ITMHIM QOO0 MOLLIKOAXKEHHS MOBEPXHI;

30AMPKU, MOAPAMMHU HO MOBEPXHI ASTAAI

be3neka npaui:

MPK OOMUAKOBAHHI 3AroTOBKM 3 FOCTRMMM KPOSIMM HE MOXXHA MIATMHATU MAABLL AIBOI PYKM MiA HOMMAOK
MPU 3BOPOTHOMY XOAI;

CTPRYXKKY, LLLO YTBOPIOETHCS B MPOLLECI OOMMAIOBAHHS, TOEO A 3HIMATU 3BEPCTATA BOAOCAHOIO LLLTKOLO;
KATErOPMYHO 3AB0POHIETLCS 3HIMATU CTPRYXKKY FOAUMAMM PYKOMM, 3AYBATU T IGO0 BUACAATU CTUCHEHMA
MOBITPIM;

MPK POBOTI CAIA KOPUCTYBATUCH HOMMAKOMIM 3 MILLHO HOCOAXKEHUMM PYKOSITKAMM;

3060POHAETLCA NPALLIOBATU HAMMAKAMM BE3 PYKOFATOK QOO HAMMUAKOMM 3 HOATRICHYTUMM,
PO3KOAOTUMM PYKOSTKAMM.
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NOCAIAOBHICTb BUKOHAHHA CBEPAAIHHA

CBEpPAAIHHAM HO3MBAETLCS MPOLLEC YTBOPEHHSA OTBOPY B CYLLABHOMY MATEPRIAAI GO0 3BIAbLLIEHHS
HOSBHOTO OTBOPY 30 AOMOMOTOIO PI3AABHOTO IHCTPYMEHTY — CBEPAAQ, SKOMY B MpoLLeCi poboTH
HOAQKOTb OBEPTOBOrO TA MOCTYNAABHOIO PYXY BIAHOCHO MOTFO OCI.

CBEepPAAIHHA 3CTOCOBYIOTb - AAS OTPUMAHHS OTBOPIB HEBMCOKOI TOYHOCTI M 3HAYHOI LLIOPCTKOCTI,
HOMPWKAQA MiA KPIMMAbHI OOATU, 3AKAEMNKM, LLIMMABKM.

Po3cBepAAIOBAHHAM HO3MBAETHCA MPOLLEC 3DIAbLLIEHHS AIOMETPY HOSBHOTO OTBOPY Y CYLLABHOMY
MATEPIAAI AETAAEM, Ki OTOUMEHHI AUTTIM, LLITAMIMIYBAHHSM, KYBOHHSAM.

CBepAAQ BYBAIOTb PI3HUX BUAIB. [X BUTOTOBASIOTH 3i LLIBUAKOPIZAABHMX, ACTOBAHMX T BYTASLLEBMX
CTOAEMN, A TOKOX OCHALLLYIOTb MAQCTUHKOMM 3 TBREPAMX CMACBIB. CBEPAAQ CKAOAQKOTHCS 3 ABOX
YACTMH: POBOYOI TA XBOCTOBOI. HO pOBOYiM HOCTMHI PO3MILLLEHO PI3AAbHI EAEMEHTM TA CTPY>KKOBY
KOHQBKY (FBUHTOBY), MPU3HAYEHY AAS BIABEAEHHS CTPYXKKM 3 OOPOBOAIOBAHOrO OTBOPY. XBOCTOBA
YACTUHA CAYTYE AAS 3OKPIMNAEHHS TA LLEHTPYBOHHA CBEPAAQ HA BEPCTATI ABO Yy PyYHOMY
CBEPAAMABHOMY OOACAHAHHI.

Buau cBepaAeAa:

e CBEPAAQ OCHALLEHI MAQCTUHKOMM 3 TBEPAMX CMACBIB, 30CTOCOBYIOTHCS MPOW CBEPAAIHHI M

PO3CBEPAAOBAHHI HOBYHY, 3ArapTOBAHOI CTAAI, MAQCTMAC, CKAQ, MAPMYPY;

s CBEPAAQ 3BUHTOBMMM KOHABKAMM, 3ACTOCOBYIOTbCA AAS CBEPAAIHHS B'I3KMX METOAIB;
s CBEPAAQ 3MPIMUMU KAHABKAMM, 3ACTOCOBYIOTHCA AAS CBEPAAIHHSA KPUXKMX METOAIB;
s CBEPAAQ 3 OTBOPOAMMU AAS MIABEAEHHT OXOAOAXYBAABHOT PIAMHM, 3ACTOCOBYIOTHCSH AAS

CBEPAAIHHA OTBOPIB Y HECMPUATAMBUX YMOBOX;

s CBEPAAQ TBEPAOCMAABHI MOHOAITHI, 30CTOCOBYIOTbCA MPU CBEPAAIHHI HO CBEPAAUABHUX,

TOKAPHMX BEPCTATAX;
¢ KOMOIHOBAOHI, 30CTOCOBYIOTbCSH AA OAHOHYOCHOTO CBEPAAIHHS | 3€HKEPYBAHHS;

* LLEHTPYBAAbHI, 30CTOCOBYIOTbCS AAS BUTOTOBAEHHS LLEHTDOBMX OTBOPIB;
¢ MEepPOBi, 30CTOCOBYIOTbCH AA CBEPAAIHHA HEBIAMOBIAOABHMX OTBOPIB.

Pi3Hi BMAM CBEPAEA HOBEAEHO HO MOAIOHKY 17.

N s
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Man. 17. Buamn cBepaen:
] — CBEPAAO i3 LMAIHAPUYHUM XBOCTOBMKOM, 2 — CBEPAAO 3 KOHIYHUM XBOCTOBMKOM, 3 — KOMBIHOBAHE
CBEPAAO AAF HAPI3YBAHHS BHYTPILLIHbOI Pi3bOM; 4 — LLEHTPYBAABHE CBEPAAO; 5 — CTYMIHYACTE CBEPAAO;
6 — LLeHTPYBAAbHE CBEPAAO; 7 — KOHIYHE CBEPAAO; 8 — 6AraroCTyrniHYaTe KOHIYHE CBEPAAO

MpK CBEPAAIHHI CBEPAAO, LLLO 3ATYMMAOCH, AY>KE LLBUMAKO HArPIBAETLCA, TOMY MOTro Tpeda
3ATOYMTU. AK MPOABUAO LLE POBASIT LLEHTPOAIBOBAHO Y CAELLIAABHUX MOMCTERHIX QDO CAKOCAP MOXKE
30TO4YBATU CBEPAAO CAOMOCTIMHO HO CMNELLIAABHOMY 3ATOYYBOABHOMY BEPCTATI (AIBOKO PYKOIO
TPUMAIOTb CBEPAAO 30 POBOYY HOCTUHY IKOMOTA BAMXKYE AO PI3AABHOIYACTUHMU, A MPABOIO
OXOMAIOIOTb XBOCTOBMK, 3AETKA MPUTUCKYIOUYM PI3AABHY KPOMKY CBEPAAC AO OOKOBOI MOBEPXHI
LLAIJOYBOABHOTO KPYTY, CBEPAAO NMOBEPTAIOTb HOBKOAO BAOCHOI OCi i, BUTPUMYIOTb MPABUABHMM HOXMA
3AETKQA HATUCKYKO4M HO CBEPAAO, 3ATONYIOYM MOT0. 3ATOYEHE CBEPAAO AOBOASTE HO BPYCKY. AKICTb
3ATOYEHHS CBEPAAQ NEPEBIPAOTL CAELIAABHUM LLUAOAOHOM 3 BUPI3AMM).



MexaHisaLis cBepAAIHHS:

TPICKAYKQA, 30CTOCOBYETHCH AAR PYYHOTO CBEPAAIHHSA OTBOPIB HEBEAMKMX AIOMETPIB A0 30 MM, A
TOKOXX AAS CBEPAAIHHS OTBOPIB Y HE3PYYHMX MICLIAX;

PY4YHO APEAb, 3ACTOCOBYETHCH AAT CBEPAAIHHA OTBOPIB AC 10 MM;

PY4HI CBEPAAMABHI BEPCTATH, 30CTOCOBYIOTECH AAT CBEPAAIHHS, PO3BEPTYBAHHS OTBOPIB;

PYYHI CBEPAAMABHO-MHEBMATUYHI MALLIMHM, 30CTOCOBYIOTHCS AAS CBEPAAIHHA OTBOPIB Y AETAAAX
BUIOTOBAEHMX 3 AAKOMIHIEBOTO, MATHIEBOTO CMAQBIB, M'IKMX CTOAEM;

CBEPAAMAbHIBEPCTATM.

MoCAIAOBHICTb BUKOHAHHSA CBEPAAIHHS:

3AroTOBKY OYUCTUTM BIA BPYAY i MMAY;

PO3MITUTU MICLLE AAT CBEPAAIHHS;

BCTAHOBUTU i 3OKPIMUTU AETAAbL, 3ACTOCOBYIOYM PIBHOMAHITHI MPUCTPOI (MPUXBATN 3 DOATAMM,
MPU3MM, OMOPU, KYTHUKU, AELLLATA);

BUOP AT MOTPRIGHMM PO3MIP CBEPAAQ, 3AKPIMUTL MOTO Y MATPOH MPUCTPOIO;

NPUCTYNUTL AC POBOTK.

besneka npadi:

NPy po6OTi 3 PYHHUMU EAEKTPUHHUMU BEPCTATAMM:

MNPALLIOBATU AULLIE B 'YMOBUX PYKOABMYKOX | KOAOLLIQX; SKLLLO HEMAOE KOAOLLI, MiA HOTM CAIA MIACTEAATU
F'YMOBMI KMAMAMOK; KOPMYC PYYHUX CBEPAAMABHNX BEPCTATIB MOE BYTU 3A3EMAEHMIM;

nepeA BMUKAHHIM PYYHUX CBEPAAMABHUX BEPCTATIB CAiA CMIOYATKY MEPEBIPUTH CMPABHICTb
EAEKTPO-MEPEXI TA IBOAILLI;

BMMKQATU PYHHUIN CBEPAAMABHUIA BEPCTAT AULLIE MPU BUMHATOMY 3 MPOCBEPAAEHOTO OTBOPY
CBEPAAI, A BUMMATU CBEPAAO 3 MATPOHY AULLIE MICAS BUMMKOHHS CBEPAAMABHOTO BEPCTATY;
NepPIOAMHHO CNOCTEPIrATM 30 POBOTOIO LLLTOK EAEKTPOABUIYHO BEPCTATA;

MNpw 3yNMHLL BERCTATA, NOSBI ICKPIHHA B0 3aMNAXy HE PO3BUPATU HA MICLLI, A 3AMIHUTU MOTO
CMPOBHUM;

npu po6oTi Ha CBePAAMABHOMY BEPCTATI:

HOAIMHO 3AKINMUTM 3ArOTOBKY HO CTOAI i HE MPUTPUAMYBATM i MiA HOC POBOTU PYKAMM;

HE 30AMLLIATM KAIOY Y CBEPAAMABHOMY MATOOHI;

MYyCK BEPCTATA 3AIMCHIOBATU AULLIE MU TBEPAIM BNEBHEHOCTI Yy Be3neL npaLl;

CAIAKYBOTM 30 POOOTOKO HOCOCA M KIABKICTKO OXOAOAXKYBAABHOI PIAMHM;

HE BPATUCH PYKAMM 30 PI3AABHMM IHCTOYMEHT TA LLUMMHAEAB, LLLO OOEPTAIOTLCS;

HE BUMMATU PYKOIO SAOMAHMX IHCTPYMEHTIB 3 OTBOPY, KOPUCTYBATUCSH CNELIAABHUMM
MPUCTPOIMM;

HEe HATUCKATH CUABHO HO BOPKIAb TOAQHI MPU CBEPAAIHHI 3ArOTOBOK 30 POBOYMM XIA,;

MPM 3AMIHI NATPOHY OO0 CBEPAAQ MIAKAGAQTU AEPEB'IHY MIAKAGAKY HO CTIA BEQCTATA MiA
LLUMUHAEAb;

MOCTIMHO CAIAKYBOTM 30 CAPABHICTIO PI3AABHOTO IHCTRYMEHTY;

HEe NePEeAaBATU i HE MPUMMATM BYAb-KMX MOEAMETIB HEPE3 MP ALK BEPCTAT;

He NPALLIOBATU HA BEPCTATI B PYKABULLAX;

HE OBMUPATUCS HA BEPCTAT MiA HAC MOro POBOTH.
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NMOCAIAOBHICTb HAPI3AHHS BHYTPILLUHbOI PI3bEU

HapisyBaHHAM pisbOK HO3MBAETHCA MPOLLEC 1T YTBOPEHHS 3HATTAM CTPRY>KKM HO 30BHILLHIX DO

BHYTPILLIHIX MOBEPXHSIX 30rOTOBOK AETAAEM.

Pi3b0a 6yBAE 30BHILLHBOIK | BHYTPILLIHBOK . AETAAb i3 30BHILLIHBOO Pi3bOOK HO3MBAETHCA FBUHTOM, O

3 BHYTPILLIHbOKO — FAUKOIO. LLj pi3bOU BUrOTOBASIOTLCS BOYYHY | HO BEPCTATAX.

OCHOBHi @A€MeHTH pi3bou:

e MPOIAb PI3bOM — LLE KOHTYR NepeEPI3y Pi3bbum MAOLLMHOO, IKA MPOXOAMTb HEPES BICh BOATO QOO
ramKu;

s KYTMPOIAI —KYT MK OIHHMMM CTOPOHOMM MPOCDIAKD Pi3bOU;

s BMCOTA MPODIAIO Pi3bOU - BIACTAHb BiA BEPLLIMHKM AO OCHOBM MPOCDIAIO;

s KPOK Pi3bOU — BIACTOHb MK HOMOAMXKIMMM OAHOMMEHHUMM BIYHUMIK CTOPOHAMM NPOTDIAIO B
HANPSIMKY MAPAAEABHOMY OCi Pi3bOM;

e 30BHILLIHIM AIOMETP Pi3bOKM—AIAMETPR YIBHOTO LIMAIHARC, ONMMCAHOTO HABKOAO Pi3bOOBOI MOBEPXHI;

s BHYTPILLHIM AIOMETP Pi3bOM — AIGMETP YIBHOTO LIMAIHAP O BIMCAHOIO Y Pi3bOOBY MOBEPXHIO;

e CEPEAHIN AIOMETP Pi3bOU — AIAMETP YABHOTO LIMAIHAPA, CMIBBICHOTO 3 Pi3bOO10, TBIPHA IKOTO
nepeTMHAE NPOMIAb PI3bOM B TOYKAX, A€ LLIMPUHA 3AMNAAMH AOPIBHIOE MOAOBMHI HOMIHOABHOTO
KPOKY pi3bOu.

MpodiAi pisb6uU (30AEXATH BIA FDOPMM PI3AABHOTO IHCTPYMEHTA, 30 AOMOMOTOLO 9KOTO MPOBO-

AMTBC HOPI3AHHSA Pi3bOK) . KanacudoikaLLig pi3bh 30 MpoddiAeM BUTKIB (MAA. 18):

s TPUKYTHI (MQA. 19);

s TMPAMOKYTHI;

s TPAMNELEIAQAbHI;

e YMNOPHI;
s KPYrAI.
60° Kpok 60° 30BHILLHIM AlameTp
A
@ AR\ “
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0g° Y v
AOBXMHA Pi3bOu BHYTPILLHIM AlameTp
N N\
B
Man. 18. lNpopirb pi3bbu Man. 19. EAeMeHTH TPUKYTHOI pi3bbum

30 YU CAOM BUTKIB PI3bOM MOAIAFIOTBCA HO OAHO3OXIAHI T ©6Arato3axiaHi. XOAOM pizbOu HO3MBAETHCH
OCbOBE MNEPEMILLLEHHSA TBUHTA 30 OAMH MOTro OBEPT.
OCHOBHi TMNK Pi3b0:
s METPUYHA PI3bOA — MAE TPUKYTHUM NPODIAL 3 MAOCKO 3PI3AHMMM BEPLUMHAOMM (MAA. 20 a),
OYBAIOTb 3 HOPMOABHUM | ADIOHUM KDOKOM;
«  AIOMMOBA Pi3bBA—MAE TPMKYTHMIA MTAOCKO 3PI3AHMM MPOADIAb 3 KyTOM 55°a60 60° (MaA. 200);
s TPYOHA UMAIHAPUMYHA PIi3bOa (MaAA. 20B).

Maa. 20. OCHOBHI THn PIi3bb
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IHCTPYMEHT:
AAS Hapi3yBOHHSA BHY TPILLHbOI Pi3b61 BUKOPUCTOBYIOTb MITHMKM, IKi NOAIASIOTbCS HA:
e 30 NPUHAYEHHIM — PYYHI, MOLLUMHHO-PYYHI, MALLMHHI;
* 30 MpPOodIAeM HOPI3YBAHOI Pi3bOU — AAS METPUHHOI, AKOMMOBOI, TRYOHOI;
* 30 KOHCTPYKLLE —LLAbHI, 30ipHI, CMELLOAbHI.

MiT4MK — OCbOBMM BATATOAE30BMM AAS HOPI3YBAHHS BHYTPILLHBOI Pi3bOU (MAA. 21). CKAOGAQETHCA 3
ABOX OCHOBHMX YACTMH — PO OYOI TA XBOCTOBOI.

~ 300ipHa | KAAIBPYBAABHO KBAAPATHO FOAOBKQ
4ACTMHA 4OCTMHA |
pPOBOoYa YOCTUHCO XBOCTOBMK

MaA. 21. 30BHILLIHIM BUTASA MITYMKO

MocAiAOBHICTb BUKOHAHHS POGIT:
s MIAFOTYBATK OTBIP MiA HOPI3AHHSA Pi3bOWU;
* BMOPATM BOPOTOK;
e 3AroTOBKY 3AKPIMUTK Y AELLLATOX;
e BCTQBMWTM B OTBIP BEPTUKAABHO MITYMK;
s MO4OTU OBEPTAABHI PYXM.
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NOCAIAOBHICTb HAPI3AHHS 30BHILLHbOI PI3bBU

AAS HAPI3AHHS 30BHILLHBbOT Pi3bOU, BUKOPUCTOBYIOTb
NAQLUKK (MAA. 22), 9Ki MIOAIAOTbCS HA:

e KPYrAi, OyBOIOTb: LLIAbHI i 30ipHi;
+  Pi3bOOHAKATHI;
e PO3CYBHi;
e KAYMNMM.

KAynn — LLe py4YyHUM CAIOCAPHUU IHCTPYMEHT, 9KUM
MNPU3HAYEHMN AAS LLUBUAKOTO HOPI3AHHA 30BHILLUHbOT
pPi3bbU Ha TPpYBax (MAA. 23). CKAQAQETLCS 3 OCHOBHOT
P YHKLIOHAABHOT YACTUHM — PIi3LLIB (3MIHHMX), aKi
PO3TALLOBYIOTbCS B TPMMAYI, IKMM OAHOYOCHO BUKOHYE
AOYHKLLIIO HAMNPAMHUX. MOXE BYTU BIADETYALOBAHUM HQ  MQAA. 22. 30BHILLIHIK BUTASIA MAQLLIKM:
NOTPIGHUIM PO3MIP. MPUHLMN POBOTH 3 KAYNMOM TaKM |~ KAHOBKQ AN BIABEAHHS CTRYXKM;
X€ LLLO i 3 MAQLLKOIO, QA€ BiH MAE 3MIHHI PI3AAbHI 2 -306ipHa 4aCcTMHA
©AEMEHTH, SKi BUTOTOBASIOTH 3 AyKE AODPOFOrO i millHoro (A7 HAPBAHHA HEMOBHOIO BUTKA);
MeETAAY. TOKOX IX OCHALLLYIOTb TPICKAYKAMM, 9Ki 3 = KQAIGPYBOaABHO HACTIHA )

(AAS HOPI3QHHS MOBHOIO BUTKQ;

AO3BOASIOTb HE MEPEXOMAIOBATU BECh YOC PYKOATKY 4 — OTBIP AAS CTOMOPIHHS
MNOCTYNAABHUMM PYXTMM.

MoCAiAOBHICTb BUKOHAHHSA POGiT:
e MATOTOBMUTU IBMHT MiA PIi3bOY;
s BMOPATUKAYM;
+ 3QrOTOBKY 3QKPIMMUTL Y AELLLATOX;
s HAKAQCTM NAQLLIKY 3 KAYTOM;
s NOYATH OBEPTAAbHI PYXM.

MexaHisauis Hapi3yBAHHSA pi3bou:

e Pi3bOOHAPI3YBAY 3 EAEKTPUYHMM MPUBOAOM;

e PIi3bOOHAPI3YBAY 3 MTHEBMATUYHUM MPUBOAOM;

s CBEPAAWABHUIM BEPCTAT.
Buaun aAedekTis:

* PBAHQ PI3LOA;

e Tynapi3bba;

e HETOYHUM NPOIAb PI3bOU; MaA. 23. KAy Aas

+ MOCAGBAEHA Pi3bba; HApPI3yBAHHA Pi3bOM HO TpyBax

e TYrapispba;

* KOHYCHICTb pi3bbu;

s MOAOMKQ;

*  3PMB PI3LOM.

besneka npaui:

s MPW HOPI3YBAHHI Pi3bOM MITYMKOM TA MAGQLLIKOKO B AETAAIX 3 CUABHO BUCTYNAOHUMM TOCTPUMM

YOCTUMHOMM CAIAKYIOTb 30 TUM, LLLOO MPM MOBOPOTI BOPOTKA HE MOPAHUTU PYKM;

s NPWHAPI3YBAHHI Pi3bOU MITYMKOM TA MACLLKOIO HA BEPCTATI BUMOTM BE3MEKM Ti XX CAMI, LLLO M

NpPM POBOTI HO CBEPAAMABHUX BEPCTATAX.
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NMOCAIAOBHICTb BUKOHAHHS PI3AHHA

Pi3QHHAM HQ3MBAIOTb BIAAIAEHHS HOCTMHM 3ArOTOBOK BiA COPTOBOrO OO AMCTOBOIO METEPIAAY.
Pi3QHHS BUKOHYIOTb 5K i3 3HATTIM CTPYXKKM, TAK | ©€3. Pi3AHHS 3i 3HATTAM CTRYXKKM 3AIMCHIOKOTb PYYHOIO
HOXKIBKOIO, HO HOXKIBKOBMX, KPYTAOTMMAAABHMX, TOKAPHMX TA BIAPI3HMX BEPCTATOX. be3 3HATTA CTPY>XXKM
MATEPRIAAM PO3PI3YIOTb PYYHUMM BOXKIABHUMM | MEXAHIYHHUMM HOXKMLAMM, TOCTPO3IYOLIAMMU,
TPYOOPI3AMM, MPEC-HOXMLISIMM, LUTAMIAMM. AO PI3AHHA HOAEXKMTb TOKOX HOAPI3YBOHHS METEPRICAY.

Pi3aHHS pY4HMMU HOXXULLAMMU:

- 3BUMAMHI pY4Hi HOXMLL (MQA. 24 0)30CTOCOBYIOTb AAS PI3AHHSA CTAABHMX AUCTIB TOBLLIMHOK 0,5...1 MM
i ACTIB KOABOPOBMX METAAIB TOBLLIMHOK AO 1,5 MM. PY4HI HOXXMLL BUTOTOBASIOTb 3 MDAMMMM | KDUBUMM
PI3AABHUAMM A€3OMU;

- PY4Hi MOAOTaBAPUTHI CUAOBI HOXMLLI, CAY>KATb AAS PI3AHHA AMCTOBOTO METAAY TOBLLIMHOIO AO 2,5
MMITIPYTKIB AIOIMETPOM AC 8 MM;

- BAXIiAbHI HOXMULI (MOA. 24 6) 30CTOCOBYIOTb AAS PI3AHHS AMCTOBOT CTAOAI TOBLLIMHOKO AO 4 MM,
OAIOMIHIIO TOAQTYHI— A0 6MM,;

- MaxoBi (eAekTpodikaBaHi) HOXMULI (MAA. 24 B)3QCTOCOBYIOTb AAS PI3AHHA AMCTOBOIO METAAY
TOBLUMHOLO 1,5...12,5 MM 3TPpaHMLEIO MILIHOCTI 450...500MIMa;

- HOXMLLI 3 MTOXMAUMMU HOXAMM (FIABUOTHUHHI) (MOA. 24 1) AQIOTb 3MOTY PI3ATU AUCTOBUMI METOA
TOBLLIMHOIO A0 32 MM, AUCTU PO3MIpOM 1000...32000 Mm, piaLLie LUTOBOBMIM MPOKAT, A TOKOX AMCTOBI
HEMETOAEBI MATEPIOAM.

Man. 24. HOXMUI AAS PI3AHHI METAAY

Pi3aHHSs HOXiBKOIO:
- py4Ha HOXIBKA (MUAQ) (MAA. 25) - IHCTPYMEHT AAS
PI3AHHSA TOBCTILLIMX, HI>XK NP PI3AHHI HOXMLAMM, AUCTIB
LUTAOOBOrO, KPYTrAOTO, MPOJOIABHOTO METAAY, A TAKOXK
NPOPI3YBAHHS LLIAILLIB, NQ3iB, OOPI3yBAHHS M BUPI3YyBAHHS
30roTOBOK MO KOHTYPY. Py4YHO CAIOCAPHA HOXIiBKA
CKAQAQETHCA 3i CTAHKA (PAMKM) 1, HOXXIBKOBOIO MOAOTHO
5. HO 0AHOMY KiHLLI POMKK € HEPYXOMO FTOAOBKA 6 3
XBOCTOBMKOM | PYKOATKOIKO, O HA IHLLOMY — PYXOMO
FTOAOBKQ 4 3 HAOTAXXHUM TBUHTOM i TAMKOIO 2,3 AAS MQaA. 25. 30BHILLIHIM BUA PYHHOT HOXKIBKM
HATATYBOHHS MOAOTHA. Y TOAOBKOX € MPOPI3M, Y SKi
BCTABASIOTb HOXKIBKOBE MOAOTHO i 3AKPIMAKOIOTH LUTUADTH.

HoXiBKOBE NOAOTHO — LLE TOHKQ, BY3bKO CTOAEBA
MAQCTMHA 3 ABOMA OTBOPOMM AAS 3AKPIM- AEHHS, KA MAE 3yOU HO OAHOMY 3 pebep. NoAOTHaO
BUTOTOBAAIOTb 3i CTOAI Y 10A Ta X6BP, X TBEPAICTb 61...64 HRC. 30AEXHO BIA MPU3HAYEHHS
HOXXiIBKOBI MOAOTHA MOAIASOTBCH HA PY4YHI TA MOLLIMHHI.

MocAiAOBHICTb BUKOHAHHSA POGIT:
s 30KPINAIOKOTH PO3PI3YBAHMI METAA Y AELLLATOX;
s BMOMPAIOTb MOAOTHO 3MAHO 3 TBEPAICTIO, OOPMOLD, PO3MIPAMMU PO3PIZYBAHOTO METAAY;
* MOAOTHO BCTABASIOTb Y MPOPI3M FTOAOBKM TAK, LLLOG 3yOum OYAM CNPAMOBAHI BIA PYKOATKM;

4 5 )
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HATATYIOTb MOAOTHO (CTYRiHb HATATY MEPEBIPIOTb, AETKO HATUCKYIOHYM HO HbOTO MAAbLLEM 300KY;
AKLLLO MOAOTHO HE MPOrMHAETLCS, HATAT AOCTATHIM);

PO3MIHAKOTb MICLLE PO3PI3YBAHHS;

MOAOTHO BCTAHOBAIOIOTh HO MICLLE PO3MIYYBAHHS | TOCTYNOBO —O0EPHEHMMM PYXAMM MOYMHAIOTb
pobory.

MexaHisauiis pi3aHHs:

HOXKIBKOBI MMAM 3ACTOCOBYIOTb AAS PI3AHHS COPTOBOIO i MPOCDIABHOIO METAAY;

3ATMCKHI AELLLOTA 30CTOCOBYIOTb AAS 3ATUCKAHHS 3AroTOBOK BEAMKMX MEPePI3iB Bia 40 A0 250 MM,
PYYHI EAEKTPUYHI HOXKMLL 3OCTOCOBYIOTb AAF PI3AHHS AMCTOBOTO METAAY TOBLLIMHOK AO 2,7 MM,
MHEBMATUYHI HOXKMLL 3ACTOCOBYIOTb AAS PI3AHHS CTAABHOTO AMCTA TOBLLIMHOKO 3 MM;

MHEBMATUYHY HOXXIBKY 3ACTOCOBYIOTb AAF PI3AHHA METAAY TOBLLIMHOKO 5 MM, PAAYCOM 50 MM;
AMCKOBY MHEBMATUYHY MNAY 30CTOCOBYIOTb AAS PI3AHHSA TPYO AIOMETPOM A0 50... 64 MM.

Oco6AUBI BUAU PI3AHHS:

ABPA3MBHE PI3AHHA 3ACTOCOBYIOTb AAS PI3AHHA MATEPRIAAIB HOMPIZHOMAHITHILLOTO NPOIAIO
200x200 MM iTPYD AIOMETPOM A0 600 MM;

AYTOBE PIi3AHHS 30CTOCOBYIOTb AAS PI3AHHA BPYXTY, HOBYHY, KOABOPOBMX CMACBI;

PI3CHHA METAAY MiA BOAOK 30CTOCOBYIOTb AAS PI3CHHA OCOOAMBOI KOHCTPYKLLI, LLLO MOE KOBMAYKM,
AKI HOAArQKOTb HA PI3AABHY FOAOBKY. [1pU PI3AHHI HA TAMOKHI 20 M.

be3neka npaui:

obepiraT Pyku Bia MOPAHEHb PI3AABHUAMM KDOMKOMM HOXKIBKM OO 3AAMPKAMM HO METOAI;
CAIAKYBATM 30 MOAOXKEHHAM MAAbLLB AIBOI PYKM, KA MIATPUMYE AUCT 3HM3Y;

HE 3AYBATM CTPRYXKKY i HE BUAQAATU T PYKAMM, LLLOD YHUKHYTU 300PYAHEHHS O4e B0 MOPAHEHHS
PYK;

HE 30XAPALLLYBATH POBOYHE MICLLE HEMOTRIOHUM IHCTPYMEHTOM | AETOAIMM;

HE 3HIMATM | HE 3MALLLYBATU HOCTMHM, LLIO PYXQOTCS i OBEPTAOTLCS;

He NepeBOAMTM NAC 3 BUCTYMY HA BUCTYN MPM POBOTI HOXXIBKOBOrO BEPCTATA.
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AOAATKOBI TEMU 31 CAIOCAPHUX POBIT

BUMNPAMAEHHA TA PUXTYBAHHA METAAY

BUNpSMAEHHA TA PUXTYBAHHSA — LL& ONEPALLl 3 BUNPIMAEHHSA METAAY, 30rOTOBOK | AETOAEN,
BUMPAMAEHHS TQ PUXTYBAHHS — LLE ONEPALLi 3 BUNMPAMAEHHS METAAY, 3AroTOBOK i AETAAEN, LLLO
MQAIOTb BM'STUHU, BUTUHM, XBUAACTICTb, )KOAODAEHHS, BUKPUBAEHHS.

MeTaA NIAAQIOTE BUMPABAEHHIO 9K Y XOAOAHOMY, TOK | HOTPITOMY CTOHI, BUBID 30AEXMTb BIiA
MPOIMHY | AEGOEKTIB MATEPIAAY.

BunpsmAeHHa moxe 6yTu:

s PYYHE;
s MALUMHHE.
IHCTPYMEHT:
s MPABUABHA MAUTQ;
*  PUXTYBAAbHO ©AOKQ;
*  MOAOTKM 3 PAAIYCHUM DOMKOM;
*  MOAOTKM 3 BCTOBHUMM BOMKAMMU;
* TAGAMAKM (AEPEB'IHI Y1 METAAEBI BPYCKM) 3QCTOCOBYIOTb MPM BUMPAMAEHHI TOHKOTO

AMCTOBOTO YM LUTABOBOTO METAAY.

MocAiAOBHICTb BUKOHAHHS POGIT:

s OYUCTUTM MOBEPXOHb 3ATOTOBKM BIA MUAY | OPYAY CMELLIAABHOIO LLLTKOLO;

s PETEAbHO OTAIHYTM 3AroTOBKY HA MPEAMET BUABAEHHA PAKOBMH i TPILLLMH;

e MEPEBIPUTU KOMBU3HY AETAAI;

s KPAi BUTHYTUX MICLLb MO3HAYUTU KPEMAOIO;

e 3QrOTOBKY B3fTU B AIBY PYKY, MOAOTOK B MPABY i MOYUHATU HOHOCHUTU YAQPU, CUAQ YAQPIB

MQAE BYTU PO3MIPHOIO 3 KPMBU3HOIO.

MexaHisauis BUNPAMAEHHS:

e 3TMHAOAbHI BOAbLL (PY4HI, MPWBOAHI);
s AUCTO3MMHOABHQA TPMBAAKOBO MALLMHQ;
e [BMHTOBI NpPECM.

BunpsamaeHHs 3BapHUX BUPOGIB:

XOAOAHE BUMPIMAEHHS 3BAPHUX 3'€EAHAHb 3 HE3HAYHMM XKOAODAEHHIM BUKOHYIOTb B PYYHY
30 AOMOMOTOIO AEPEB'AHUX | CTAABHMX MOAOTKIB HO MAMTOX, KOBAAAQX, ONPABAX ABO
MHEBMATUYHUM MOAOTKOM. XOAOAHE BUMPAMAEHHS BUKOHYIOTb AY>KE OBEPEXKHO, AIATHKY
3BAPHOrO BUPOOBY BAAPAIOTE MOAOTKOM, BHOCAIAOK HOTO METOA AOBOASATE AO CTAHY TEKYHOCTI M
BMPIO NOYMHAE NOCTYNOBO HAOBYBATK MNOTPIOHY OOPMY. AAR YHUKHEHHS MOXKAMBUX PUCOK i
30py0OOK BiA YAQPIB MOAOTKA, 3ACTOCOBYKOTb MOAOTKM 3 OMPABKAMM 3 TAOAKOIO POOOYOO
NOBEPXHEIO.

besneka npawi:

s NPALIOBATU AULLIE CMPABHUM IHCTDYMEHTOM (MPABUABHO HOCOAXKEHI BE3 CKOAIB, PO3KOAIB

MOAOTKM HO PYKOSTKAX);

* AAf 30XMCTY PYK BiA YAQPIB TA BIOPALLIT METOAY MPALLIOBATU B PYKABULLIX;
s 3AroTOBKY HA MAMTI ABO KOBAAAI YTPUMYBATM MILLHO.

3rMHAHHA METAAY

3rMHAHHSA —LLe CMOCiIO 0OPOOBKM METAAY, MPU AKOMY 3ArOTOBLL ABO i1 HACTUHI HOAQETLCS 3iIrHYTA
doopma. CAIOCAPHE 3TMHAHHS BUKOHYETbCS MOAOTKOM (KPALLLE 3 M'IKMMKM BOMKAMM) Y ALLLATAX,
HA MAMTI QB0 30 AOMOMOTOK CMNELLIAABHUX MPUCTPOIB. TOHKMIM AMCTOBUM METAA 3TMHAIOTb
KMAHKAMM, BUPOOM 3 ADOTY AIGMETPOM A0 3 MM —TMAOCKOTYBLLAMM ABO KPYTAOTYOLAMM. STMHAIOTH
AMLLIE MAQCTUYHMM METAA.

MexaHi3auis 3rMHAAbHUX POGIT: NPOMIAI (LUTABOBMIM, COPTOBMM METAA) 3 PI3HUMM PAAIYCAMM
KPWMBM3HM 3TMHAIOTb HA:
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*  TPU- QOO YOTUPUPOAMKABUX BEPCTATOX;

s TPYOO3MHOABHMI BEPCTAT.
3rMHAHHSA | PO3BAABLLLOBYBAHHS TPY®O.

TPYOU 3TMHAIOTb PYHHMM CIIOCODOM, Y TAPRSHOMY | XOAOAHOMY CTAHI, 3 HOMOBHIOBAYEM i BE3.

*  3rMHAHHA TPYO Y rapsAYoMy CTAHI 30CTOCOBYETLCS MPK AIAMeETPI BiabLL 9K 100 MM. T raps4omy
3rMHAHHI 3 HOMOBHIOBAYEM TPYOY BIAMAAIOIOTh, PO3MINAIOTh, O MOTIM OAMH KiHELLb 30KPUBAIOTb
AEPEB'FHOIO Y1 METAAEBOIO MPOOKOK . AAT YHUKHEHHS BM'ATUH, BUCTYMIB | MOABM TRILLIMH NP
3ITMHAHHI TPYOY HAMOBHIOKOTb ARIGHUAM MICKOM, MPOCIAHUM YEPES CUTO PO3MIPOM 2 MM, BO
HOSABHICTb Y MICKY BEAMKMX KOMIHLLIB MOXKE MPU3BECTM AO NMPOAABAIOBAHHS CTIHOK TPYOU, O HOATO
ARIOHMIA MICOK AAS 3TMHOHHS HEMPUAQTHMIM, 6O NPW BUCOKIM TEMMNEPATYPI CMIKAETLCS | IPUropaE A0
CTIHOK TPYOU. MICAS 3AMNOBHEHHS MICKOM APYIMMI KiHELLb 300M1BAKOTL MPOBKOIO, B IKOT MAIKOTh BYTH
OTBOPU OO0 KAHABKM AAS BUXOAY rA3iB, LLLO YTBOPIOKOTHCA MPU HArPIBAHHI. AIOMeTP Npob oK
(3QrAYLLIOK) 30AEXXMTb BiA BHYTRILLIHBOTO AIOMETPA TRYOM. Y pasi neperpiBaHH:A ToyOY OXOAOAXKYIOTb
AO BULLIHEBO-H4EPBOHOTO KOABOPY. BiA AOCTAOTHBO HAMPITOTYACTUHU TPYOU BIACKAKYE OKAAMHAL. 10
3ABEPLUEHHI 3rMHAHHS BUOMBAIOTH OO BUMAAKOIOTE MPOBKM | BUCHMMNAKOTb MICOK. 3rviH NEPEBIpAOTL
LLIOBAOHOM.

¢ 3rMHAHHA TPYO Y XOAOAHOMY CTAHI BUKOHYIOTb 30 AOMOAMOTOIO PI3HUX MPUCTPOIB. HOMNPOCTILLIMM
MPUCTPOEM AAA 3TMHAHHA TPYO AlameTpom 10...15MM € NAUTA 3 OTBOPAMM, B SKi Y BIAMOBIAHMX
MICLAX BCTOHOBAIOIOTb LUTUPI, LLLO CAY>KATb YNOPAMM MPU 3TMHAHHI. TPYOU HEBEAMKUX AIOMETPIB
(A0 40 MM) 3 BEAUKMAMM PAATYCOAMM KPMBU3HM 3TMHAKOT Y XOAOAHOMY CTAHI, 30CTOCOBYOHM MPOCTI
PYYHI TPUCTPOI (TRYOY BCTAHOBAIOKOTb MiDK 3rMHAABHOKO OMPOBKOKO | XOMYTUKOM | DYKAMM 3TMHAKOTb
MO >KOAOMOAIBHOMY 3ArAMOAEHHIO 3TMHAABHOI OMPCBKM).

e MIAHI TPYOMU, 9Ki MIAAITAIOTH 3TMHAHHIO Y XOAOAHOAMY CTQAHI, BIAMAAIOIOTH MPU TEMNEPATYPI
600...7000C i OXOAOAXYIOTb Y BOAI. HOMOBHIOKOTb KAHIGDOAAIO Y XOAOAHOMY CTOHI; MICKOM Y
HArPITOMY.

e AQTYHHIi TPYOM, 9Ki MIAAATQIOTb 3TMHAHHIO Y XOAOAHOMY CTAHI, BIAMAAKOKOTh MPU TEMMEPATYPI
600...7000C i OXOAOAXYIOTb HO MOBITPI. HONOBHIOKOTh KAHIADOAAIO Y XOAOAHOMY CTAHI; MICKOM Y
HarpiTomy.

s AIOPAAIOMIHIEBI TPYOM, Ki NIAAATAIOTb 3TMHAHHIO Y XOAOAHOMY CTOHI, BIAMIAAIOIOTL MPU
Temnepartypi350...4000C i OXOAOAXKYIOTb HO MOBITPI.

PO3BAABLLbOBAHHA TPYO NOAIra€ y PO3LLUMPEHHI (PO3KATYBAHHI) KiHLLIB TODYD 3CcepeAnHM
CMELIOABHUM IHCTPYMEHTOM (BAABLLIBKOIK). AAS LLbOTO IHCTPYMEHT 3ATUCKAIOTb Y CAIOCAPHMX
AELLLATAX, TPYOY BCTAHOBAIOIOTh Y BIAMOBIAHMI i AIOMETPY OTBIP, A MOTIM YACPHUM MOAOTKOM MO
OMPOBLL PO3BAAbLLLOBYIOTb KIHELLL TRYOM A0 MOTRIOHUX PO3MIPIB. KiHLLI TOYOM AlOMETPOM BiAbLL K 18
MM PO3BAAbLLLOBYIOTb 30 AOMOMOTOK CMELLIAABHOT BOABLLIBKM, LLLO MAE CTAOAbHUI CTEPXKEHD, HO
OAHOMY KiHLL € KOHYC, O HQ IHLLIOMY — KBAAPATHA TOAOBKA. CTEPXKEHD YMILLLEHO B KOPMYC, BCEPEAMHI
AKOTO PO3MILLLEHI POAMKM, LLLO MAIKOTb HEBEAMKY KOHYCHICTb.

AedekTu:

s MPU 3IMHAHHI METAAY HAMYACTILLMMM € CKICHI 3rMHM TA MEXAHIYHI MOLLKOAXEHHS 0OpOBAEHOI
MOBEPXHI, 9K PE3YABTAT HEMPABUABHOTO PO3MIYYBAHHS QOO 30KPIMAEHHA AETOAI B AELLLOTAX BULLLE
YU HUPKYE PO3MIMOABHOI AHIl, O TOKOXX HAMPABEABHOTO HOHECEHHS YAQIB;

¢ MPABUABHO 3iIrHYTUAMIM BBAXKAIOTLCS TRYOM, 9Ki HE MAIOTb BM'ATUH, BUCTYMIB, CKAGAOK.
be3nekanpaui:

¢ 3AroTOBKY MILLHO 3AKPIMAKOIOTb B AELLLATOX Q0O IHLLIMX MPUCTPOSX;

*  MPALLIOKTb AULLIE HO CMPOBHOMY ODAQAHAHHI;

s MepeA pPoOBOTO HA 3IMHAABHOMY BEPCTATI O3HAMOMAKOKOTLCS 3 IHCTPYKLLELO;

s POBOTUBUKOHYIOTb OBEPEXHO, LLLOD HE MOLLIKOAMTM MAABLL PYK;

e MPALLOTb B PYKOBULLSX i B 3ACTIOHYTOMY XOAQTI.

3EHKEPYBAHHS, 3EHKYBAHHA, PO3BEPTYBAHHA OTBOPIB

3eHKEPYBAHHIM HA3MBAETHCA MPOLEC OBOPOBKM 3EHKEPAMMU LLMAIHAPUYHMX | KOHIYHMX
HEOBPOBAEHMX OTBOPIB Y AETAAIX, BUTOTOBAEHMX AUTAM, KYBAHHIM A0 LUTAMMYBAHHAM, OO0
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OTBOPIB, MOMEPEAHBO OTPUMAHMX 3 METOIO 3BIAbLLIEHHS IXHBOTO AIOMETPA, MIABULLLEHHS AKOCTi MOBEPXHI i
TOYHOCTI (3MEHLLIEHHS KOHYCHOCTI, OBAABHOCTI).3€HKEPYBAHHS € OCTATOYHOIO OBPOBKOK OTBOPY QOO
MPOMIPKHOIO ONepAaLLE0 MEPEA PO3BEPTYBAHHIM, TOMY MPU 3EHKEPYBAHHI 3AAMLLIAKOTb HE3HAYHI
NPUNYCKU AAS OCTATOYHOI OBPOBKIM OTBOPY 3BERTYBAHHIAM.

IHCTPYMEHT: 3eHKEP (BiH CXOXXMM HO CBEPAAO, MPALLIOE TAKOX 9K CBEPAAO), BUTOTOBAIETHCS 3
LLIBUAKOPI3AABHOT CTAAI; ©YBAIOTb ABOX TUMIB: CYLLIAbHI 3 KOHIYHHUM XBOCTOBMKOM I HOCQAAHI. [epLui
30CTOCOBYIOTLCS AAS MTOMNEPEAHBOI OOPOOKM, A APYTi—AAT OCTATOYHOI OOPOOKM OTBOPIB.

3eHKYBAHHS — LLE NPOLLEC OOPOOKM CNELIAABHUM IHCTRYMEHTOM LLUAIHAPUYHMX QDO KOHIYHMX
3ArAMBAEHB | OACOK MPOCBEPAAEHUX OTBORIB MiATOAOBKM OOATIB, TBUHTIB i 3SOKAEMOK.

IHCTPYMEHT: 3€HKIBKO (OCHOBHOK OCOBAMBICTIO 3€HKIBOK MOPIBHAHO 3 3€HKEPAMM € HOSBHICTb 3yDiB
HQ TOPLL i HOMPSIMAEHMX LLANAD, IKUAMM 3EHKIBKM BBOAATb Y MPOCBEPAAEHMM OTBIP. 3 OOPMOIO PI3AABHOI
YACTUHM 3EHKIBKM MOAIASIOTECH HO LLUAIHAPMYHI, KOHIMHI TOPLLEBI (LLEKIBKM) ).

Po3BepTyBAHHS —LLE MNPOLLEC YUCTOBOI OOPOOKM OTBOPIB, KM 3a0E3MEeYyE TOYHICTb 30 7...9 M
KBOAITETOMMI LLIOPKICTb MoBepxHi 1,25...0,63 MKM.

IHCTPYMEHT: PO3BEPTKA. PO3BEPTAHHS OTBOPIB 3AIMCHIOETHCA HO CBEPAAMABHMX i TOKAPHMX BEPCTATAX
Q00 BPYYHY. PO3BEPTKM OYBAIOTb: PYYHI | MALLIMHHI; BIAPI3HAOTECA TUM, LLLO Y MOLLIMHHMX KOPOTLLIO
POBOYAYACTHHA.

MoCAIAOBHICTb BUKOHOHHSA 3€HKEPYBAHHS, 3€HKYBAHHS, PO3BEPTYBAHHS:

+  3QrOTOBKY O4YMCTUTM BIA DPYAY iMUMAY;
e BCTAHOBMTM i 3AKPIMMTM 3AroTOBKY, 30CTOCOBYIOYM PIBHOMOHITHI IPUCTPOI (MPUXBATKM 3 OOATAMM,

NPU3MM, OMOPU, KYTHUKK, ASLLLATA);

s BUMOMPATK NOTPIOHMM PO3MIP 3EHKEPA, 3EHKIBKM, PO3BEPTKM. 3AKPIMUTU IHCTPYMEHT Y MATPOH

NPUCTPOIO;

e MPUCTYNAOTb AO POOOTM.

besnekanpaui:

s MPU 3E€HKEPYBAHHI, 3€HKYBAHHI, PO3BEPTYBAHHI CAiA BUKOHYBATM Ti COMI OMEepPALLl, LLLO i Npwu

CBEPAAIHHI.

KAEMNAHHA

KA€NAHHAM HO3MBAETLCA MPOLLEC 3'EAHOHHS ABOX OO KIABKOX ASTAAEM 30 AOMOMOTOLO 30KAEMOK.
3akAenka-—LLe UMAIHAPUHHUIA METAAEBMIM CTEPXKEHb 3 TOAOBKOIO MEBHOI GOOPMM. [OAOBKA 3OKAEMKM,
BUITOTOBAEHA PA30M 3i CTEPXKHEM, HO3UBAETHCSH 30KACQAKOIO, O TA LLLO YTBOPKOETLCSH MiA HAC KAEMAHHS 3
YACTUHM CTEPXKHS, KO BUCTYNAE HOA MOBEPXHEIO CKAEMYBAHHMX ASTAAEM - 3SAMUKOIOHOIO.
3a dhopMOoIo roAOBOK PO3PI3HAIOTLCSA 3AKAETKM:
*  3MIBKPYIAOIO BUCOKOK FOAOBKOIO;
*  3MIBKPYTAOIO H3bKOK FOAOBKOIO;
*  3MAOCKOIO FTOAOBKOIO;
*  3MOTAMHOIO FOAOBKOIO;
e 3MIBMNOTAMHOK FOAOBKOIO.
3AKAEMKM BUTOTOBAAOTLCS 3 METAAY, KOMY BAQCTMBA XOPOLLIA MAQCTUYHICTb - CTAAI (CT12, CT3), Miai
(M2, MT), AaTyHi (A63), antoMiHIEBMX CMACBIB (AMITEM, AT8, AAT), 3aKAEMKM AAS BIAMOBIAOABHMX 3'€ AHOHb
BUIOTOBASIKOTb 3 HEPXKABIKOYOI (X 18HPT) b0 AeroBaHol (0912) CTAAIL
BuAM 3QKAEMNKOBMX LLIBIB.
Micue 3'€ AHOHHA 3AKAENKAMM HO3MBAETHCH 3AKAEMKOBUM LLIBOM.
3aKAEnKOBI LLBU MOAIASIOTBCS HO TPU BUAM:
e MILHWMM LLIOB (3OCTOCOBYETLCH AAA 3'€EAHOHHS MIABULLLEHOT MILLHOCTI MPK KAEMAHHI BAOAOK, KOAOH,
MOCTIB);
*  LLABHMM LLIOB (30CTOCOBYETLCH AAS 3'EAHOHHS | AOCATHEHHS MOTRIOHOI TEPMETUYHOCTI MPU KAEMOHHI
pe3ePBYapIB, OAKIB AAT PIAMHM);
s MILHO-LLLIABHWI LLIOB (30CTOCOBYETHCSH AAS BUTOTOBAEHHS MILIHOTO POA3OM 3 TUM HEMPO- HUKHOTO AAS
napy, rasy, BOAM).
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IHCTPYMEHT:
s CAIOCOPHUMI MOAOTOK 3 KBAOAPOTHUM BOMKOM;
s MIATPUMKM (CAY>KOATb OMOPOIO MPM PO3KAEMYBAHHI CTEPXKHS);
«  OBTUCKAYI (CAY>KATb AAS HOAQHHS 30MMKOIKOYiM FOAOBLL MOTPIGHOT oopMM);
¢ HATIHKKA (3ACTOCOBYETHCA AAT OCAAXKYBAHHSA AUCTIB);
s YeKaH (CAKCapHE 3yOUAO 3 MAOCKOI POBOYOK MOBEPXHEID i 3ACTOCOBYETLCH AAF CTBOPEHHS
repMETUYHOCTI LLIBIB).
BuaMi METOAU KAENAHHS:
s MPAMUU METOA KAEMAHHS (XAPAKTEPUIYETLCH TUM, LLLO YAQPU MOAOTKOM HOHOCSTb MO CTEPXKHIO 3
©OKY 3aHOBO YTBOPRIOBAHOI, TOOTO 3AMMKAKOHOI TOAOBKM);
*  3BOPOTHIM METOA KAEMAHHS (XOPAKTEPUIYETLCA TUM, LLLO YACPU MOAOTKOM HAHOCATb MO 3AAHIM
rOAOBLY);
s CMOCIB KAENAHHS TayMeAb (po3pobaeHo Yy LLIBEMLLAPIN, FOAOBKQ, Y K PO3MILLLYETbCA OOTUCKAOHY,
0B6epPTAETLCA HOBKOAO 3AKAENKOBOIO CTEPXKHS).
MeXxaHi3aLLis KAeNaHHS:
e MHEBMATUYHI KAEMAAbHI MOAOTKM;
e KAEMOAbHI MOLLIMHM;
*  PYYHUIM NEPEHOCHMM MHEBMATUYHMM MPEC;
*  MHEBMOBOXKIAbHMM CTALLIOHOPHUM MPEC;
«  Be3LyMHUMBEPCTAT.
OCHOBHi onepaLii Np1 KAENAHHi:
*  YTBOPEHHS OTBOPY Y 3'€AHYBOABHMX AETAASX 30 AOMOAMOTOIO CBEPAAIHHS QOO MPOBMBAHHS;
*  3eHKEPYBAHHS MHi3AQ MiA 30KAQAHY FOAOBKY 3OKAEMKM;
*  BCTOBAEHHS 3AKAEMKM B OTBIP;
e YTBOPEHHS 3CMMKAKOYOI TOAOBKM 3AKAEMKM, TOOTO BAOCHE KAEMAHHS.
AedbekTu:
*  3MILLLEHH 30MMKAOHOI TOAOBKM;
s MPOrvHMATEPIAAY;
s 3MILLLEHHS OBOX TOAOBOK 3OKAEMKM;
*  3MMH30MMUKAOYOI TOAOBKM;
*  [PO3KAEMYBAHHS CTEPXXHA MK AUCTOMM;
*  NIACHKQ (3apyDYyBAHHS) TOAOBKM;
*  HEAOTArHYTATOAOBKQ;
s MOAQ 30MMKQKOYO TOAOBKQ;
s HELLLAbHE NMPUAATAHHA 3AMMKAIOHOI TOAOBKM;
*  [PBOHIKPGI TOAOBKM.
be3neka npaui:
MNP KAENAHHI CAIA AOTPUMYBATUCH 3ArAAbHUX BUMOT BE3MEKM — MPALLIOBATU CMPOBHUM
IHCTPYMEHTOM, CAIAKYBATH, LLLOD HO POBOHOMY MICLL HE OYAO HIHOTO 3AMBOTO. AAS 3AXMCTY Bi A LLIYMY
MNPUKAENAHHI MTHEBMOTUYHUMM MOAOTKOMM 3ACTOCOBYKOTb MPOTULLYYMHI HOBYLLIHWKM.

LUABPYBAHHA

LLa6pyBAHHSAM HA3MBAETLCH ONEPALLIA 3HATTA (3ICKODAIOBAHHS) 3 MOBEPXOHb AETAAEM AYXE
TOHKMX HOCTOK METEPIAAY CNELLIAABHUM PI3AABHUM IHCTPYMEHTOM — LLADBEPOM. MeTa
WABPYBAHHA — 300€3MNeYeHHA LLIAbHOTO MPUAITAHHA CMPAXYBAABHUX MOBEPXOHDb i
repMeTMYHOCTI (HEMPOHUKHOCTI) 3'€AHAHHY. LLIOBPYBAHHAM OOPOBAFOTE MPIMOAIHIMHI M
KPUBOAIHIMHI MOBEPXHI BPY4YHY B0 HO BEPCTATAX.

LWabepu — meTaaeBi CTEPXXHI PI3BHOMAHITHOT GOOPMM 3 PI3AABHUMIM KPOMKOAMMU. BUTOTOBAAOTH
X 3IHCTPYMEHTAABHMXBYTAELLEBUXCTAAEMY 10,Y 12A.

30 POPMOIO PI3ZAABHOIHOCTUHM LLIABEPK MOAIAOTECA HO MAOCKI, TOUTPAHHI, ACOHHI;
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30 YYCAOM PI3AABbHMX KIHLLIB(rPOHEM) — HO OAHOGIYHI | ABOGIYHI;
30 KOHCTPYKLLE — HA CYLiAbHI TA 3iBCTABHUMMU NAACTUHAMM.
Mpouec wWabpyBaHHs:
s MNepeaALIabpyBAHHIM HEODXIAHO BUABUTU HEPIBHOCTI MOBEPXOHb LLUAIXOM IX OAPOYBAHHS.
WabpyBaAbHa chap6a —LLe CyMiLL MALLIMHHOTO MOCTUAQ 3 OAAKUTTIO, PiALLIE CYPUMKOBOIO TA
YABTPOMAPUHOBOIO (CUHBKA) PIAMHAMMU, 9Ki HQ BIAMIHY Bia OACKMTI MOrAHO 3MIiLLYIOTHCS 3
MCCAOM i HEYITKO MPOTASAQIOTHCS HA MOBEPXHI 3ArOTOBKM. PAPOY HOHOCHITL 30 AOMOMOTOIO
TAMIMOHY 3 YUCTUX AbHAHUX TAHYIPOK, CKAOAEHMX Y KIAbKO LLIOPIB;
e 30rOTOBKY3QKPIMUTUHAMAMTIAOOYAELLATAX;
s BUMOPATUNOTPIOHUMAAIPOBOTULLIADED;
s MPOLEC LLUABPYBAHHA MOAATAE Y MOCTYMOBOMY 3HATTI METAAY 3 AIAGHOK, A€ € Cipi MAIMM
PyXamm Biai AO cebe.
MexaHisauis wabpyBaHHS:
s MHEBMATUYHI LLABepU;
e EAEKTPOMEXAHIHYHMIM LLaBep;
s CTAULIOHOPHAO YCTAHOBKA 3 LLIABPYBAABHOIO FOAOBKOIO.
AedbekTu:
* NPOdAPBOBYBAHHS AMLLIE CEPEAMHM ABO KPAID;
o OAUCKYHI CMYTU;
*  HEPIBHOMIPHE PO3MILLLEHHS;
s TAMOOKI 3aNAAMHN.
besnekanpaui:
s OBMNUAIOBAHA AETAOAb MAE BYTU HOAIMHO BCTAOHOBAEHA | MILLHO 3AKPINAEHQA;
s HEeAOMyCKATK POBOTY HECMPABHUM LLABEPOM;
s MPYBUKOHAHHI POBOTU LLIAIGDYBAABHMAAM TOAOBKOMM AOTPUMYBATUCS MOABUA EAEKTDO-OE3neKM.

NMPUTOHKA TA MPUNACYBAHHA

MPUroHKOI0 HO3MBAETLCA OBPOOKA OAHIEID AETOAI IHLLIOKO 3 METOK BUKOHAHHS 3'€AHAHHS. AAS
NPUITOHKM TPpeBa, LLOB OAHAO AETAOAb OYAQ LLIAKOM FTOTOBOIO — 30 HEIO BEAYTb MPUTIOHKY. LLa
onepaLif LULMPOKO3ACTOCOBYETLCAMPUPEMOHTHUXPOBOTAX, A TAKOX MPUCKAAAOQHHI
OAMHUYHMX BUPODIB.

MPUroHKABMKOHYETbCA3AAONOMOrOIO:
¢ HAMMAKQ,BPYYHY DO HO BEPCTATAX;

s 3BMYAMHOIO OBMUAIOBAHHS (CTOCYETHCS BKAOAMLLIA).

Mpu BYyAb-9KiM NMPUTOHLLI HE MOXHA 30AMLLIATU TOCTPUX pebep, 3aAMpPOK, IXTpeba
3FAQAXKYBATU AMHKYBAABHUMHOMUAKOM.

MpunacyBAHHAM HO3MBAETHCS TOYHA B3AEMHA MPUTOHKA 3'€AHYBAABHUX AETAAEN BE3
3030pPiB MPU By Ab-IKMX NEPEKAHTOBKAX. [TPUNACYBAHHSA BIA3HAYAETHCH BUCOKOIO TOYHICTIO
0BpPOBKM, LLLO MOTPIOHO AA BE33A30PHOIO CNPIKEHHN AETAAEN.

MpPUNACOBYIOTb 9K 3AMKHYTI, TOK | HAMNIB3AMKHYTI KOHTYPM. 3 ABOX AETAAEM, LLLO MPUMNACOBYIOTLCH,
OTBIP NPUMHATO HA3MBATU MPOUMOIO, O AETAAD, IKA BXOAUTb Y MOOMAMY — BKAGAULLIEM.

Mpoimu 6yBaiOTb:

e BIAKDUTUMU;
s 30KPUTUMM.

BUKOHYETLCA MPUNACYBAHHS HAMUMAKOMM 3 APIDHOIO | AYy>KE APIOHOK HOCIHKAMM —Ne 2,3,4,5,
TAKOXX AOPA3MBHUMM MOPOLLUKAMM TA MACTAMM.

MocAiAOBHICTb BUKOHAHHS POGIT:

*  TOYHO OBMUAIOIOTH LLUMPOKI MAOLLMHM, MOTIM YCiHOTHUPM pebpPQ;
e 3AIMCHIOIOTb PO3MITKY;
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*  BMPI3YKOTb HOXXIBKOKO M3 TA OBMMAIOKOTH PEBPQ;

e MPUMNPUIACYBAHHI BKAGAMLLIA i MPOUMM LLIMPMHA MA3A MAE TOYHMM PO3MID 30 GOOPMOLO BUCTYTTY
BKAQAMLLIA. TOYHICTb NPUNACYBAHHS BBAXKAETECH AOCTATHLOIO, AKLLLO BKAQAMLLI BXOAMTB Y MPOOUAMY
TYrO BiA PYKM BE3 NP OCBITY, XUTAHHS | NEpEKOCIB.

IHCTPYMEHT:

s PYYHI HAMMAKM 3i SMIHHUMM MAQCTUHAMM;

s HAMWAKM 3 APOTY, MOKPUTI AAMO3HUM MOPOLLIKOM;

s OBMMAIOBOABHI MPU3MM.

NMPUTUPKA TA AOBOAKA

MpUTUPKOIO HO3MBAETLCH OBPOOKA AETAAEM, LLLO MPALLIOIOTL Y NAPI, AAR 3a0E3MEYEHHI KOHTAKTY X
POBOYUX MOBEPXOHb.

AOBOAKA — LLE HUCTOBA OOPOOKA AETAAEM 3 METOIO OAEPRXKAHHA TOYHMX PO3MIPIB I MAAOT
LLIOPCTKOCTi MOBEPXOHb.

MPUTUPKY M AOBOAKY 3AIMCHIOIOTE ABPA3UBHMMM MOPOLLKAMM ABO MACTAMM, 9Ki HOHOCHTBCA OO
HA OBPOBAKOBAHI MOBEPXHI, OO0 HAO CNELIAABHUM IHCTRYMEHT —NPUTHP.

Mpunyck Ha nputnpky cTaHoBmTb 0,01...0,02 Mm, Ha A0BOAKY —0,001... 0,0025 mMm. TO4HICTb
nputnpkm-0,001...0,002 Mm.

MpuUTUPAAbHI MaTepiaAuU.

AG6pa3uBHi MaTepiaAn — LLe APIOHO3EPHUCTI KPDUCTAAINHI MOPOLLIKOMOAIBHI, O TAKOX MACMUBHI
TBEPAITIAQ, Ki 3ACTOCOBYIOTb AAT MEXAHIYHOI OBPOBOKM PI3HUX MATEPIAAIB. AOPA3MBHI MATEPIAAM
MOAIAMOTLCH HO MPUPOAHI M LLITYYHI. PO3PI3HAOTH TAKOXK TBEPAI OO A3MBHI MATEPIAAM, TBEPAICTb AKMX
BiAbLLIO 30 TBEPAICTb 3ArAPTOBAHOI CTAAI, M M'SKI, LLLO MCIOTb MEHLLIY TREPAICTb.

AO TBEPAUX MPUPOAHUX ABPA3UBHUX MATEPIAAIB HOAEXKATh MIHEPDAAM, LLLO MICTATb OKCUA
OAOMIHIIO (MPUPOAHUIN KOPYHA, HODKACK) T OKCUA KPEMHIO (KBAPLL, KDEMIHb, OAMA3).

TBEpPAI LUTY4YHI MOTEPIAAU BUTOTOBASIOTb Y EAEKTPOMEYAX, AO HUX BIAHOCSATBCS: EAEKTPOKOPYHA
HOPMOABHKMI; EAEKTPOKORYHA BIAMI; EAEKTROKOPYHA XPOMMCTUI; MOHOKOPRYHA,; KOPOIA KDEMHIIO
3eAeHUI; KAPBIA KDEMHIIO YHOPHMI; KOPBIA BOPY; AAMA3 CUHTETUHHMIA.

Ao M'IKMX ABPasUBHUX MATEPIAAIB HOAEXATH MACTM FOM. PO3PI3HAIOTH TOU BUAM MACTU FOM: TpyBy,
CEPEAHIO, TOHKY.

AAMA3Hi nacTn 6yBAIOTb K MOUPOAHOTO, TOK | CUHTETUYHOTO MOXOAXKEHHS.

MpuTnupu 6yBatoTsb:

s MAOCKI;

o LIMAIHAPWYHI;

*  KOHIYHi;

s CMeLiaAbHI.

MPUTUPU BUTOTOBASIOTb 340BYHY, O OH3M, Mial, CBMHLLIO, CKAQ, APiBpKr, TBEPAOT A€PEBMHM (AYOQ,
KAEHQ).

MoCAiAOBHICTb BUKOHAHHS POGIT:

* NPAMMUU cNOCiB: ABPA3MBHMI MOPOLLIOK BAOBAIOKOTh Y MPUTUP AO NOYATKY POBOTU. MAOCKMM
MPUTMP LLUAPXXMPYIOTb 30 AOMOMOTOK CTOABHOTO 3ArapTOBAHOTO OpyCKa ab0 BOAMKA. KpyrAmi
NPUTUP AIOMETPOM BiAbLL K 10 MM LLAPXXYIOTb HO TBEPAIN CTAABHIM MAUTI, HQ 9KY HACUMAHO
TOHKMM LLIAPOM ABPA3MBHUI MOPOLLIOK. 30 AOMOMOTOLO iHLLIOT TAMTU MOUTUPR MPOKOYYKOTb AOTH,
MoK aBpa3mB He ByAE BAOBAEHUIN Y HbOTO PIBHOMIPHO MO BCi MOBEPXHI. [TICA LUAP>XXYBAHHS 3
NPUTUPA BUAOAFIOTb 3AAULLKM ABPA3MBHOTO MOPOLLKY BOAOCHHOIO LLLITKOIO, MPUTUP AEAb
3MOALLLYIOTb i 3ACTOCOBYIOTb AA POBOTU BE3 AOACBAHHS BIABHOTO ODPA3MBHOTO MATERIAAY AOTH,
MOKM BiH HE NepeCTaHe OBPOBOAIOBATH AETOAb;

s MOCEPEAHIM CNOCIO: MOAIrAE Y MOKPUTTI MPUTHMPA LLUAPOM MACAQ, HA 9KE MOTIM HOCUMAKOTh
Q6P A3MBHMM MOPOLLIOK. Y MPOLLECI LLUAPXYBAHHS 3€pHA AP A3MBIB BAOBAKOIOTLCSH Y MATEPIAA
MPEUTUPA, B0 BIiH M'SKLLIMI 30 OBPOOAIOBAHY AETAAL. [TPALLIOIOT MPUTUPOM AC MOBHOTO 3ATYMAEHHS
aBpa3mBHUX 3€PEH. AOACABATM HOBMM MOPOLLOK MiA HOC POBOTH HE CAIA, BO LLE MPM3BOAMTL AO
3HMKEHHA TOYHOCTI OBPOOKM.



30

AOBOAKY 3AIMCHIOIOTb 30 AOMOMOTOK YABYHHMX | CTAABHUX HOMNPAMHMX BPYCKiB, MPM3M. AO
OPYyCKA YU MPUIMUM MPUKAQAQIOTE OBPOBOAIOBAABHY AETAAL | PA3OM MEPEMILLLYIOTb MO
AOBOAOYHIN MAMTI.

MeXxaHisauis AOBOAOYHUX i NPUTUPOYHHUX POBIT:

e AOBOAOYHI BEPCTATK.

KOHTpOAbB iKOCTi:

s MICAS AOBOAKM MOBEPXHI MEPEBIPAOTL HO PAPOY (AOBPE AOBEAEHA MOBEPXHSA PO3MOAIAIE
P apby PIBHOMIPHO); MAPAAEABHICTb MEPEBIPAOTH HA CMELLIAABHOMY OBAQAHAHHI 30
AOMOMOTOI0 MAOCKO-MAPAAEABHUX MiP OO0 LLUAOAOHIB; 3AAQHUM NPOdDIAb — AEKOATMMU,
LLIOBAOHAMM; KYTU — KYTOMIPDOMMU, KYTOBUMM MAUTKAMM, LUABAOHOMM.

AedekTu:

s HETAQAKQO M HEYMCTA MOBEPXHS;

* HETOYHICTb PO3MIPIB;

e CMOTBOPEHHA TEOMETPUYHOI DOPMMU;

¢ >KOAODAEHHS TOHKUX AETAAEN.
be3neka npawui:

e OBPOBAOBAALHY MOBEPXHIO OYULLLAKOTb HE PYKOID, O TAHYIPKOK;

¢ KOPWMCTYBATUCHA 3AXMCHUMU MPUCTPOIMMU AAS BIACMOKTYBOHHSA ADPA3MBHOTO MUAY i
0B6epPEXHO MOBOAUTUCS 3 MACTAMM,TAK SK BOHM MICTITb KUCAOTY;

s HOAIMHO i TO4HO BCTAHOBAKOBATU MPUTUPMU;

s BMKOHYBATM MPABMAQ Be3NeKm NpaALL Npr POBOTI 3 MEXAHI3OBAHUM IHCTPYMEHTOM.

NAAHHA

MasHHA — Le NPOLLEC BUTOTOBAEHHS HEPO3'EMHOTO 3'€AHOHHSA MATEPIAAIB 3 HOTPIBAHHAM
HUXKYE X TEMNEPATYPU ABTOHOMHOTO MACBAEHHS.

Mpunoi.

He BCi METAAM i CNAQBM MOXYTb OYTH MPUNOAMM. [PUNOI NOBMHHI MATM TOKI BAQCTUBOCTI:

s TEMNEPATYPY MAGBAEHHS HUXKYY 30 TEMMEPATYPY MAGBAEHHS METAAY, LLLO NAFIOTb;
s Y PO3MNAOBAEHOMY CTAHI AOBPE 3MOYYBATH MATEPIAA, LLLO MASETLCH, | AETKO PO3TIKATUCS MO

MOro NOBEPXHI;

« 306e3neyyBaTr AOCTATHbO BUCOKI 34IMAIOBAHICTb, MILLHICTb, MAQCTUYHICTb, FEPMETUYHICTb

NOAHOrO 3'€EAHOHHS;

* MATU KOEMILIEHT TEPMIYHOTO PO3LMPEHHS, OBAM3BKMI AO BIAMTOBIAHOTO KOeMIiLEHTA

MATEPIAAY, LLLO NASETHCS.

3AaAEXHO BiA TeMNepaTypu NAABAEHHS NPUNOI KAACUADIKYIOTbCA:

TBEPAI (TYrOMAQBKi) —BUCOKOMILLHI, LLLO MQIOTb TEMMNEPATYPY NAABAEHHS MOHOA 5000C;

M'gKi (A€TKOMAQBKI) — MEHLL MILLHI, LLLO MAIOTb TEMMEPATYPY MAABAEHHS HMXYe 5000C.
AErkKOnAQBKi NPUMOIBUTOTOBASIO HO OCHOBI CMIAQBY OAOBQ | CBMHLLIO, IX MAPKM NOC90; OC61;

NOC9240; NOCCy61-05; MOCCy-18-0,5; MOCCy-18-2; MOCCy-4-6 1A iH.

TyronAQBki NPUNOTBUTOTOBASIOTb HO OCHOBI MIAI | LLUHKY, O TOKOX CRIBAQ, IX MapKK MNMML, - 36;
MML-48; TIMLU-54 Ta iH.

PAOCH.

3 NIABULLLEHHAM TEMMNEPATYPU LLUBUAKICTb OKUCAEHHS MOBEPXOHb AETAAEM 3DOCTAE, B
PE3YAbTATI HOTO NPMNIM HE MPUCTAE AO AETAAI. AAI BUAQAEHHS OKCHMAY 3ACTOCOBYIOTb XiMIiYHI
PEYOBMHM, GKi HO3MBAIOTLCH OAIOCAMMU.

PAIOCU PO3PI3HAIOTD:

*  AAD M'AKMX MPUMNOIB (XAOPUA LLMHKY, OO0 TPDABAEHA KMCAOTA; HALLATUP; KOHIADOAb; MAAABHA
nacra);

s AAITBEPAMXMPUMNOIB (BypU; BOPHAKMCAOTA);

s AAAMOSHHS QAKOMIHIEBMX CMAQBIB (CYMILLI OTOPUCTOrO HATPIKO, XAOPUCTOTO AITItO, KAAIKD, LIMHKY);
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s AAAMASHHSA HEPXKABIKOYMX CTAAEM (NACTOMOAIBHI CyMiLLi Bypr, BOPHOTKMCAOTU, XAOPUCTOTO
LUMHKY);

s AAATIASHHSA YOBYHY (CYMILi BYpPU, XAOPUCTOTO LLMHKY, MAPTAHLLEBO KUCAOTHOIO KAAIO,
NeEPEKNCY MAPTIAHLLIO);

¢ AANASHHA CBMHLLEBWMX CMAQBI (CTEQPUH).
IHCTPYMEHT:

e MA9AbHI AOMMK;

e MASAbHO TRYOKQ;

s MAAAbHMK (3 NEPIOAMYHUM MIAITPIBAHHSIM; TA30BKMM; OEH3UHOBUI; EAEKTPUYHMM).
MocAiAOBHICTb POGIT:

s OYUCTUTM NMOBEPXHIO BiA OPYAY, iPXi;

s 0BEIKMPUTU MOBEPXHIO MAFHHS;

« 3'€AHATU AETOAI;

s 3QAAYAMUTH;

s MQAATU.
AedekTu:

¢ MNPUNIM HE 3MOYYE MOBEPXHIO, LLLO NAAETHCS;

s HAMAMBM (HATIKOHHS NPUMNOLO);

s NpUNIK Npr AOBPOMY 3MOYYBAHHI HE 3ATIKAE B 3A30pP;

s MOBEPXHA NAFABHOTO LLIBO MOE BEAMKY LLIOPCTKICTb;

e TPILLUMHM Y LLBI;

s 3MILLLEHHS i NepeKOCH B MAAAbHMX 3'€EAHOHHSX.
besneka npaui:

* poboye micLe Mae BYTM OBACAHAHO BEHTUASLLIEID;

e HE AOMYCKAETHCH POOOTA Y 3Ara30BAHOMY MPOMMILLLEHHI;

¢ NICAIPOBOTUTPEDA PETEABHO BUMMUTU PYKU;

*  XIMIKOTM CAIA 3ACHMATH MOAVMMM MOPLLIAMM, HE AOMYCKATU BUKMHEHHS BPU30K;

s CIPYAHY KMCAOTY CAIA 306EPIraT y CKAGHUX OYTAIX 3 MTPUTEPTUMM MPOOKAMM;

s KOPUCTYBATUCH TIABKM PO3BEAEHOIO KUCAOTOIO;

s HEe AOMYCKATU PYYHi onepalii (MPOMMBAHHSA, MPOTUPAHHS BUPOBIB), MPU 9KUX MOXKAMBE
Be3nocepesHE AOTUKAHHS LUKIPW POBITHMKA AO AMXAOPETAHY;

s MPUWHArPIBAHHA NASABHMKA CAIA AOTPUMYBATUCSH 3ATAABHUX MPABUA BE3MEKM MOBOAXKEHHS 3
AXKEPEAAMU HATPIBAHHS;

s NPU POBOTI 3 NAAABHOIO AQMIMOIO CAIA MEPEBIPUTU I CMPABHICTb;

+ 3060POHAETLCA AOAMBATU, HOAMBATM Y AQMIMY MOAABHE, LLLO HE MPOXOAOAQ;

s TOCOBY ACMIY 3AMNPABAATU AULLIE TACOM;

s Y EAEKTPUYHOMY MAAABHUKY PYKOATKA MAE BYTU CYXOIO | HE MPOBOAUTU EAEKTPUYHUI CTPYM.

AYAIHHA

MNMOKPUTTA NOBEPXHI METAAEBUX BUPOBIB TOHKMAM LLIAPOM CMAQBY (OAOBQ, CMACBY OAOBQ 3i
CBUHLLEM TOLLLO), 9KMM BIAMOBIAQE MPU3HAYEHHIO BUPODY, HO3MBAETHCH AYAIHHSAM, A LLAP, LLLO
HOHOCMKTBLCSH - TOAYAOIO.

AYAIHHS 30CTOCOBYIOTb MPU MIATOTOBLL AETAAEM AO MAAHHS, O TAKOX AAS 3AXMUCTY BUPOOIB BiA
KOPO3il, OKMCAEHHS.

AYAIHHS € NIAFOTOBYOIO ONEPALLIEIO MPU 3AAMBAHHI MIALLMMAHKMKIB OABITOM. [TOAYAY BUTOTOBAAIOTb
TAK, 9K NPUMIN. AK TOAYAY BUKOPUCTOBYIOTb OAOBO | CIAGBM HA MOTO OCHOBI.

MpoLuec AYAIHHS CKAOAQETbCH 3 MIATOTOBKM MOBEPXHI, BUTOTOBAEHHS MOAYAM TA HOHECEHHSATTHA
MNOBEPXHIO.

MiAroToBKa NOBEPXHi AO AYAiIHHS:

e OBPOBUTM MOBEPXHIO 30 AOTTOMOTOIO LLLITKM, LLLOO 3HITU OKAAMHY;
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HEPIBHOCTI MOBEPXHI BUACAAMOTb LLAIGOYBAHHSAM QOPA3MBHUMM KOYTAMM i LUKYPKAMM;
06Ee3XMPIOITb 30 AOMOMOTOK BOAHOTO PO3YUHA KAYCTUYHOT COAM (XIMiIYHMM cnocib
O0E3IKMPIOBAHHS);

KUPOBI PEYOBUMHM BUAQAAOTb BIAEHCbKMM BAMHOM, MIHEPOAbHI MOCTUAQ — BEH3MHOM,
FACOM. MIAHI, AQTYHHI M CTAABHI BUPOOU TPABAATE MPOTATOM 20...23 xB y 20 -30% pO34MHI
CiPYAHOIKMCAOTM 3 MIAITPIBAHHSIM.

Cnoco6u AyAiHHS:

AYAIHHSA 3QHYPEHHAM (3AIMCHIOKOTH Y YUCTOMY METAOAEBOMY MOCYAI, AO IKOTO 3AKAQAQIOTb, A
MNOTIM PO3MACQBASIOTb MOAYAY, HOCUMAKOYM HO MOBEPXHIO LUMATOYKM AEPEB'AHOTO BYTIAAS AAS
3AMOBIrAHHI OKMCAEHHIO. [TOBIABHO 3AHYPKOIOTL BURIO Y PO3MACBAEHY MOAYAY, TOMMAOTb
MOrO Y Hit AO MPOrPIBAHHS, O MOTIM BUMMAIOTb i LLIBUAKO OBTRYLLIYIOTb);

AYAIHHS PO3TUPAHHAM (BUKOHYIOTb, MOMEPEAHBO HOHICLLM HO OYMLLLEHE MICLLE XAOPUCTMM
LLMHK. [OTIM PIBHOMIPHO HArPIBAIOTb MOBEPXHIO BUPOOY AO TEMMEPATYPU MACABAEHHS MOAYAM,
AKA HOHOCKUTLCH NPYTUKOM. OBCUNABLUM KAOYYS MOPOLLUKOMNOAIDHUM HAOLLATUPEM,
PO3TUPAIOTb HEKO HATPITY MOBEPXHIO TAK, LLLOO MOAYAQ PO3MOAIAMAACH PIBHOMIPHO. [iCAS
LLbOTO HArPIBAOTb. [MiICAS AYAIHHS OXOAOAUM BUPIO NPOTUPAOTE 3MOYEHMM BOAOIO MICKOM,
MPOMMBAIOTb BOAOIO | CYLLIOTD).

CKAEIOBAHHA

CKAEIOBAHHSA — LLE NPOLLEC 3'€EAHAHHA AETAAEM MALUMH, BYAIBEABHUX KOHCTPYKLLIM TA IHLLIMX

BMPOOBIB 30 AOMOMOTOLO KAEIB. KAEMOBE 3'€AHAHHA HEPO3'EMHE. KAEMOBI 3'€ AHOHHS 3AIMCHIOIOTb
PI3HOMOHITHUMM CNOCOBAMM. HOMYACTILLIE 30CTOCOBYIOTb HAMYCKOBI TA CTUKOBI 3'€ AHOHHS.

KAaenoBi pe4oBUHM:

YHIBEPCAAbHUM KAEN BP —2;

KAEIBP —4;bP—-6;BC—-10T;

KAPOOHIABHMMN KAEM;

OAKEAITOBMM ACK;

EMOKCUAHI KAET;

TEPMOCTIMKI KAET;

KaeTUNE -9; BPK-9.

TeXHOAOTIYHMM NPOLLEC CKACIOBAHHS:

MIATOTOBKQ MOBEPXOHb AO CKAEIOBAHHS (B3AEMHA MIATOHKA, OYMLLLEHHS BIA MUAY i OPYAY i
HOAQHHS MOTPRIOHOT LLOPCTKOCTI);

HOHECEHHS KACIO MEH3AEM, LLUMATEAEM, MYABBEPU3IATOPOM;

BUTPMMKA NICAS HOHECEHHS KAEIO;

30TBEPAIHHA KAEIO (BUKOPUCTOBYIOTb MEYi 3 OBIrPIBAHHAM ra30MM, MAAbHMKKM, YCTOHOBKM 3
EAEKTPOHArpIiBOYaOMM, yCTAHOBKM CBY);

KOHTPOAb IKOCTi KAEMOBMX 3'€ AHOHb (30 AOMOMOTOIO AYMU, YABTPA3BYKOBMX YCTAHOBOK).
AedbekTu:

OCHOBHMM AEQDEKT — «HE NPUKACIOBAHHSAN, BOHO BUHMKAE KOAM:

NOraHE OYULLLEHHS MOBEPXOHb, LLLO CKAEIOIOTHCS;

HEPIBHOMIPHE HOHECEHHS KAEKD HO MOBEPXHI;

3ATBEPAIHHA HOHECEHOIO HA MOBEPXHI KAEKO A0 IX 3'€EAHAHHS;

HEAOCTATHIM TMCK HA 3'€AHYBAAbHI YOCTUHU AETAAEM, LLLO 3'€EAHYIOTHCS;

HEMPABUABHMI TEMMNEPATYPHUM PEXUM,;

HEAOCTATHIM YAC MPOCYLLYBAHHSI KAEMOBOTO 3'€AHOHHS.
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POBOMI BMPABU 3
«OCHOB CAKOCAPHOI CMPABUy

YPOK Nel

TEMA YPOKY «OPTrAHI3ALIA POBOYOIO MICLA CAIOCAPSN

1.

AarTe BU3HAYEHHS MOHATTIO «(pOoBoYe MICLLE CAIOCAPI:

2,
1)
2)
3)
4)
5)
6)
/)
8)
?)

10) 1
1)

3.

HOBAHTODKEHHSMM (YD AHHS, 3IMHAHHS MAETAAY):

BKQXKiTh CKAQAOBI CAKOCAPHOIO BEPCTAKA:

WhO
=
b= |
o
R

A —8

=] L

=]
1—> E|
-

|
U
J

10 g

AKMM BUA CAIOCAPHMX AELLLAT BUKOPMUCTOBYETLCS MPU POOOTI 3 BEAUKUMM YACPHUMM

MHEBMATUYHI;
MOBOPOTHI MAPOAEAbHI;
NAPAAEAbHI;
CTIABYMKOBI.

. 34 9KMM MPUHLLUITOM BUKOHYETHCSH PO3MILLLEHHS IHCTRYMEHTIB HO POBOYOMY MICLLIS
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YPOK Neo2

TEMA YPOKY «PO3MIHAHHSA»

1

. AanTe BU3HAYEHHS MOHATTIO «(PO3MIYAHHSN

2. GKiiHCTPYMEHTU HEOBXIAHO BUKOPMCTOBYBATU AAS BUKOHAHHS PO3MIYOHHS:

IHCTPYMEHT

s Pucy-
AIHIMKQ BAAKG

Ha3sa poboTm

KepHep

KyTHMK

LLMPKYAb

LLTaHren-
LLMPKYAb

HaHeceHHs Ayr

HaHeceHHs prcok
MiA KYTOM

MOAIA KyTQ HQ ABI
PIBHI YOCTUHM

MoBGyAOBO MOCBUABHOTO
LLECTUKYTHMKA

MOAIA KOAQ HO HOTUPU
PIBHI YOCTUHM

3. JdknonepeaAnTn AedPEKTHU NPU PO3MIMAHHI?

MOABIMHO AiHiIS

AIHITHE MOPAAEAbHI | HE MEePNEHAMKYASPHI

AIHITHE MQIOTb CMOAYYEHHS OAHQA 3 OAHOIO

3MILLLEHA AIHIS AYTU

HOKEPHEHHS PO3MILLLEHE HE HA AHIT
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YPOK Ne3

TEMA YPOKY «PYBAHHA METAAY»

1. AaMTe BUHAYEHHS MOHSTTIO «(PYOAHHS METAAY)

2. 3 9KMXYACTMH CKAOAQETLCSA 3yOMAO?

3. JKy MACY MAE CAIOCAPHMMU MOAOTOK S

MOAOTOK 3 KpYyrAMAM BOMKOM MOAOTOK 3 KBOAPOATHMM BOMKOM

Nel

Ne?2

Ne3

Ne4

Ne5

Neéb

Ne7

Ne8

4. BKQXXITb KYT 3QTOYEHHS PI3AABHOIO IHCTRYMEHTY oM PYOAHHI:
s CTOAI
s Miai
s YOBYHQ
e OPOH3M
s QOAIOMIHIEBMX CMACBIB

5. 9Ki € BMAM YAQPIB, TO KOAM BOHM BUKOPUCTOBYIOTHCSH S
a)

6)

B)
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YPOK N<°4

TEMA YPOKY «OBIMUAIOBAHHA METAAY»

1.

Aaimte BU3HAYEHHS NOHATTIO «OBMUAIOBAHHSA METAAYD

2,
1)
2)
3)
4)
5)
6)
/)
8)

4.
1)
2)
3)
4)
5)
6)
/)
8)

3 9KMXYOCTUH CKAOAQETbCH HAMMAOK?S

. 3a3HAYTE TMMN HACIHOK HAMMAKQ, SKMIM 3ACTOCOBYIOTHCSA MPU OBMMAIOBOHHI:

CBMHLLIO « OpoH3M

MIA] e CTOAI

4yaByHA s AIOPOAIOMIHIIO
AQTYHI

BKQOXKiTb TMM HOMMAKQ

. 9Kk 3anoBirtn AedpeKTam NPU OOMMAIOBAHHI METAAY:

KPUBOAIHIMHAO MOBEPXHA AETAAI, KA HE BIAMOBIACE LLIADAOHY

MAOCKI MOBEPXHI HE MAPAAEAbHI

30BOAEHA NEPEAHA YACTUHA NAOCKOI MOBEPXHI

30BAAEHA 3AAHAYACTMHA I'I/\OCKO'I'I'IOBerHi
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YPOK Ne5

TEMA YPOKY «CBEPAAIHHA METAAY»

1. Aamte BU3HAYEHHS NOHATTIO «CBEPAAIHHA METAAYN

2. Bkaxitb, fKi BUAM CBEPAEA OYBAIOTH:

1
) =T (EEATD
3) 2 SRS

4)
5)
6)
/)
8)
?)

3. 3 9KMXYOCTUH CKAOAQETLCA CBEPAAO?

1) 2 3 5
2) 1 N 4

3)

4)

5) < o
6) 6

4, CBepA/\o 3 AKMM KYTOM 3ATOHYBAHHA BUKOPMCTOBYIOTb MPU CBepAAiHHi:

o M'AKOI MiAI e CTOAI

s QAAIOMIHIIO s CUAYMIHY

* YOBYHY e 30rapPTOBAHOI CTOAI
o AQTYHI « OpoH3m

5. dknonepeanti AeeKTM NP CBEPAAIHHI METAAY:
s 3MILLLEHHS OCi OTBOPY

e OTBIP BIABLLMM 30 PO3MIPOM

* nepekic oTBOPY

* MNOBEPXHS OTBOPY MAE MIABULLLEHY LLIOPCTKICTb




6. 9KQ MOCAIAOBHICTb A1 MPW CBEPAAIHHI OTBOPIB PYHHOKO APUAALD:
1)
2)
3)
4)
5)
6)

41
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YPOK Neb

TEMA YPOKY «HAPI3AHHSA PI3bBU»

1. Aaute BUHAYEHHS NOHATTIO «HAPI3aHHS pi3bOm»

2. BKOXiTb EAEMEHTU PI3bOU:
1)
2)
3)
4) A
5 Hin
6) TTITTITA
7) 6 e

8 —
8) ?
9)

[

3. FKiBMAM Pi3bO 300 P AKEHI HUXKYE:
60° n°
IE1=ley

1B

1 sie[ 2 - ‘
AR SR

| |
%
%
Z

3 N0 ’
~ B E!!!a‘!a\a,

1)
2)
3)
4)
5)

4. B1bepiTb AIOMETP CBEPAAA AAT OBPODOKIM OTBORY MiA Pi3bOY:
« MI12x1,5
« M16x2
+ M8x1,25
« M2x2,5

5. Ha3BiTb OCHOBHI EAEMEHTU MITHYMKA:
1)
2)
3)
4)
9)
6)
7)
8)
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6. 3 9KMX EAEMEHTIB CKAOACQETbCS MAALLIKAO?
1)
2)
3)
4)

7. 3 9KMX EAEMEHTIB CKAOAQETbCA KAYN?
1)
2)
3)
4)
S)
6)
7)
8)
?)

8. K 3anoBirtm BUHMKHEHHIO AEJOEKTIB MPW HARI3AHHI Pi3bOM

* nepekic pizbobum

e MOAOMKO MITYMKQ

s HEMNOBHUM MPOMIAb PI3bOM (Tyna pizbba)

s (PBAHON PI3LOA

e HM3bKA YUCTOTA MOBEPXHI MPOOVIALD Pi3bOM

* KOHYCHICTb Pi3bbm
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YPOK Ne7

TEMA YPOKY «PI3AHHSI METAAY»

1. AQMTE BU3HAYEHHS MOHATTIO «Pi3AHHA METAAY)

2. B 9KMX BUNOAKOX 3ACTOCOBYIOTbCH HACTYMHI IHCTRYMEHTM TA MPUACAM AAS PI3AHHA METAAY:
e PYYHIi HOXMLL

e CUMAOBIi HOXMLL

e HACTIAbHI PUYAKHI HOXMLL

s HOXXMLL 3 NOXMAMMM HOXKAMM (FIABMOTUHHI)

*  PYYHQA CAKOCAPHAO HOXIBKA

3. 3 9KMX OCHOBHUX AETAAEM CKAQAQETHCH PYYHO CAIOCOPHA HOXKIBKA TA X MPU3HAYEHHS:

1)

2)

4!

A

D

3)

4)

5)

6)
7)
8)
?)

4. Ski € po3Mipm TPYOOPI3IB i AAR IKMX AIOMETPIB TPYO BOHM MPU3HAYEHI?
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9K 3an0BIrTM BUHUKHEHHIO AEJDEKTIB MPU PI3AHHI METAAY

0BOAOM 3yBiB HO MOAOTHI HOXIBKM

MNOAOMKC MOAOTHO HOXKIBKM

CKOLLIEHHS Pi3y MPKM Pi3AHHI HOXIBKOIO

rpy0i 30AMPKM B MICLLI KPIMAEHHS TRYOU

(PBAHMM) TOPELLD BIAPI3AHOI TPYOMU




49

SIMHIE ‘OMAIRHO]

BTIOIW oJohogod sHHDAugud|

0902 ‘DML DHEDOVOYg ML090od OIHHSRHPIDE O] 5
. , WOLHaWAdLOH| wuHd|gadau B29L3AHOMNHME [VD.LOV bidigaadal]
SUHLAN “OIUIHI : : : : 14

~ 1LOOME 9vOod.LHOY

‘modauo

BHHOMdagne OV ¢7'¢ DL Z'7 € woumdu owaoidoleol ] ¢'Z's

MOAdL OVOMNEDH g1LdSQ0 PXIVINOV OWMQOd £T°C

!DLHKME] O10hOIOIVAISd BHHOEARAONDE WOXKVITI

MOAdL IHXdegou OV OHAVITT anasld owapMomLid|] Z2°'Z'S

‘OTIOIW BHBhweOod DH AcldogAdL aniagid OW30IVEOHDLOg L°Z'S

'G-0 9ldewWOoH "MIUMHOWE
MOVULDH ‘DLOTTIoV VIVO AMEPKOH OH XOULDOH BHHDEID IHHamdagne 1dl| &' LS €

{MEPKOH DHLOVOLU

AHUXKEOV 0108 MLDEAZ0LOMAOMNME OHIVDHOITIDG €°1°€

‘WUHAVDLIHOeMdOL DL WHUHAIWOHEID MLIAQ DHHMEOoU

BHHOGANOULOH 9VMODAE OITIOHMVAOOM OWIAWKMALNG Z'L°S

{OTIOIW SHBKIWEOd DH MNEIPKOH OHLOVOLI OW3OIVEOHDLOg |°L°€

:Avblaw BHHDEId nwouundy]

"IMEPKOH MIHWAD DH DHLOVOL 1BLoH owakdigadal | §'g

‘WEHHBVOadX D€ Afld STIDOIW OWIDKWVIG €2

dodADOW “DILIHIV : AM80L101DE OWIOIVLIANDE T

‘ONFIKOH ‘DLOTTIaY , XOLOTTOY @ IBIDE N.N ¢

: ‘BHHOHVAJQDE VI8 9VOLOV OWIDTTIMRDE |'T

:AVDLOW BHHDE|d OV DMgO.LOIVI||

‘eidogAdL ‘dexdow “qLOIHLOVMAL DH glvoIdalow DL sllHOWAJLOHI pxdigadal] p'|

'DILIHIV'ONEPKOH DHRAD ‘omoIwW 8h09od Mimdigadal 8dgoV €°1
m_Em<<~>o_5:_ BVV 1SMHOVL ‘alvoidalow DL gIlHOWAJLOHI BHHOTTIWEOd 'L | |

BHHOROHEMdL T : : :

OJOHAVDAVIGUVHI DL OJOHAVDIDE :m._l_U_/Z O;OTO@OQ BHHOVLIEOO L°L

KHHOVLIED0 SHRALIT] :BTIOIW 010h0Q0d DXE0LOIVI|]
eMog MLHOWAJLOH| 91DIHEOVIVOOL DHKIIOVOHXS] aN

«AvpLaw BHHDEId 29nodu DH PLADM DHRIJOVOHXS.L-OHUITIIACL

SH|» - /5N BTIMVQD]




50

KOHTPOAbHI 3ANMUTAHHA
AASl NPOBEAEHHS 3aAiKy 3 «OCHOB CAIOCAPHOI CnpaBm»

LLLO HEe BXOAMTb B OBACGAHAHHSA POBOYOTO MICLLA CAIOCAPA?
AAS HOTO 30CTOCOBYIOTBCH HOKAQAHI KYTHMKM HO AELLLOTOX?
AKi cAloCApHi onepalii Bam Biaomie
LLLo Take po3miTka?e
Ha3BATM BUAM PO3MITKM.
Ha3BATM IHCTPYMEHT, 9KMIM 3ACTOCOBYETHCS MPU PO3MIHAHHI.
AAS PO3MIHYBAHHS CTAAEBOI MOBEPXHI HOHECEHHS AiHIM (PMCOK) 30CTOCOBYIOTHS
Ha niACTCOBI HOrO BUKOHYIOTb PO3MITKY AETOAI?
LLLo TaKe HOKEPHIOBAHHA?
Keprep ue?
HaKepHIOBAHHS LLe?
[HCTPYMEHT, LLLO 3ACTOCOBYETHCS MNPU PYOLL METAAYS
AKi ICHYIOTb BUAM MOAOTKIBS
3 HOro CKAOAQETLCH MOAOTOK?
KyT 30T04YyBAHHS 3yOUMAQ AAS TBEPAMX METAAIB AOPIBHIOE?
YUM BIAPIZHIETLCS 3YOUAO BiA KPEMLIMENCEANS
LLlo Take pi3aHH METAAY?
Ha3BiTb PYYHUIM IHCTPYMEHT AAS PI3AHHA METAAY S
Py4Hi HOXXMLLI 30CTOCOBYIOTBCS AAS PO3PI3ZAHHA CTAAEBMX AMCTIB TOBLLIMHOIOZ
Mo PO3TALLYBAHHIO PI3AABHOI KDOMKM PYHHI HOXMLL MOAIAIOTLCS HO?
Ho>xiBkOBE MOAOTHO B MPOPI3M BCTAHOBAIOKOTb TCK, LLLOG 3yOu BYAM CMIPIMOBAHI2
Tpybopi3, MOro NPU3HAYEHHAS
LLLo Take OBNMAIOBAHHAS
AKi IHCTPYMEHTM 3QCTOCOBYIOTHCS MPU OBMMAIOBAHHI?
HaQ3BiTb TMMKM HACIHOK HAMMAKIB?
Ha CKiAbKM KAQCIB MOAIAATBCS HAMMAKM 3AAEXKHO BiA YUCAQ HACIHOK HA 10 MM AOBXMHME
Ha3BiTb doOpMIM MONEPEYHOrO NMepPePI3y HAMMAKA?
AAS OOMUMAIOBAHHS CTOAI | YOBYHY 30CTOCOBYIOTb HOMMAKMS
AAS 30BEPLLAABHOI OOPOOKM 30CTOCOBYIOTh HAMMAKM Neo?2
AN OBPOBKM, IKOrO MATEPIAAY MPU3HAYEH] PALLIMIAIC
LLLo TOKe CBEPAAIHHS?2
OBAQAHAHHS, SK& 3aCTOCOBYIOTh MPU OBMUAIOBAHHI
Ha3BiTb BUAM CBEPAEA?S
LLlo Take cBepAAO?
HoMy CBEPAAQ 3 MPIMUMM KOHABKAMM AAS CBEPAAIHHA TAMBOKMX OTBOPIB 3ACTOCOBYBATH HE
PEKOMEHAYETLCA?
Ha3gitb Mpodiai pi3bbume
Hassitb cucTtemm pizbbe
Ha3BiTb eAeMeEHTU Pi3bOM?
9Ky pi3bOYy HA3MBAIOTb KPIMUMABHOIO 2
Ky pi3bOy HAPI3YIOTb HO BOATAX, MBUHTOX i LUMMABKOX?
AKNM IHCTPYMEHT MPU3HAYEHMIM AAR HOPIZAHHS BHYTPILLHBOI Pi3bO1?
AKMM IHCTPYMEHT MPU3HAYEHMIM AAR HOPI3YBAHHS 30BHILLHBOI Pi3bOM?
Ha3BiTb BUAM MACLLIOK?
KPUTEPII OLLIHIOBAHH$ 3HAHb

KiAbKICTb MPABMABHUX BiAMOBIAEM | 3 6 10| 15120 | 25| 28 | 31| 33 | 34 | 35 | 36
BiACOTOK NPAaBMAbHMX BIANOBIAEH | 8% | 17% | 28% | 42% | 56% | 69% | 78% | 86% | 92% | 94% | 97% [100%
baA 30 3HOHHA 1* 2% 3* 4 5 6 7 8 9 10 11 12

* [1O4ATKOBMIM PiBEHb 3HAHb — Y4EHb MAE NMEPE3AQTH ICMNT.
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