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O3HAMOMAEHHS 3 OCBITHbOIO KBAAIPIKALLIMHOKO XAPAKTEPUCTUKOIO
TA MPOTPAMOIO NMPOPECINHO-TEOPETUMHOI NIATOTOBKM MOHTAXHUKA
CAHITAPHO-TEXHIMHUX CUCTEM TA YCTATKYBAHHA, PEKOMEHAOBAHOIO
AITEPATYPOIO. 3HAYEHHA MPOPECI MOHTA)XXHUKA CAHITAPHO-TEXHIYHUX
CUCTEM TA YCTATKYBAHHA

COHITAPHO-TEXHI4HI POBOTM B CYYOCHOMY OYAIBHMLTBI A€, 9K MPABMAO, NepeADA4aETbCS
YAQLLTYBOHHS LLEHTPOABHOIO OMAAEHHS, XOAOAHOTO TA FAPSHOro BOAONOCTAYAHHS, BEHTMAALLI, O B
OKPEMMX BYAIBASX | KOHAMLLIKOBAHHS MOBITPSA, MOMPABY 3AMMAOTb OAHE i3 BEAYHMX MICLLb.

CucTteMu BOAOMPOBOAY 300e3MeyytoTb XOAOAHOIO | TAPIYOIO BOAOIO OYAIBAI PI3HOTO
MPU3HAYEHHS AAS TOCTTOAQPCbKO-NMOBYTOBUX | MPOTUMOXEXKHMX LLIAEM, O TAOKOX AA 30.AO-BIABHEHHS
BUPOBHUYO-TEXHOAOTIHHMX NOTPED.

30 AOMOMOTOK CUCTEM BOAOBIABEAEHHS i3 XXMTAOBUX, TDOMOACHKUX | IDOMMCAOBUX CMOPYA
BUAQASIOTb CTiHHI BOAM.

CucTemMa UEeHTPAABHOrO OMAAEHHA 3a6e3nedye MNIATPUMOHHE TEMNEPATYPU MOBITPS B
MPUMILLLEHHI | MIABMLLLYE PIBEHb KOMCDOPTY.

Fa30NOCTAYAHHA MICT, HOCEAEHMX MYHKTIB | MPOMMUCAOBUX MIANPUEMCTB MAE BEAMKE
HAPOAHO-TOCMNOAQPCbHKE 3HOYEHHS.

HOMBOXKAMBILLIOIO YMOBOK €dDEKTUBHOI POBOTM CAHITAPHO-TEXHIHHMX CUCTEM € BMCOKA SKICTb
MOHTOKY, KA 30AEXKMTb BiA MPOCDECIMHOI MAMCTEPHOCTI MOHTOPKHUKIB COHITAPHO-TEXHIHHMX CUCTEM.

ByAOBO TO MOHTOXK CUCTEMM BOAOMOCTOHAHHS, KAHAAI3ALLI, ONAAEHHS B CYHOCHUX YMOBAX
HAYKOBO-TEXHIYHOTO MPOrPeCcy MOCTIMHO OHOBAIOETLCH. 3'IBAAOTHCA IHHOBALLIMHI MATERIAAM,
IHCTPYMEHTU, MPUCTPOI.

He cekpeT, WO NOMOBHEHHS POBOYMX KAAPIB HO OYAIBHULTBI iA€ 30 POAXYHOK BMMTYCKHMKIB
MPOOECIMHO-TEXHIMHMX HABYOABHMX 30KACAIB.

Omxe, HEOBXIAHO YAOCKOHOAIOBATK MPOLLEC HOBYAHHS | HE TIABKM B MPOJOECIMHO-TEXHIMHMX
HOBYAABHMX 3OKACQAQX, O M MPU MiABULLLEHHI KBOAICDIKALLI POBITHMKIB HO BUPOOHMLLTBI.

3aBasgkm LLBenLapCbhkin AreHLji Po3smtky Ta CriBpOOITHMLTBA Y CMiBNPALL 3 FebepiT IHTepHELLIHA
Cennas Al (BeHediuiap - MOH YKpaiHM) 3AIMCHIOETBCA PEAAIZALLA NPOEKTY (AEPXXABHO-MPUBATHE
NOPTHEPCTBO AAS MOAINLLEHHS CAHITAPHO-TEXHIMHOI OCBITK B YKPAIH) ByAO pO3pOBAEHO MPOEKT
AEPXKABHOTO CTAHAAPTY MPOMECIMHO-TEXHIMHOI OCBITU 3 NMPOodoecCii «MOHTOXHMK CAHITAPHO-
TEXHIYHUX CUCTEM TA YCTATKYBOHHSM).

30BAOHHS AGHOTO 30LUMTA — O30POITH Y4HIB (CAYXQHIB MIANPUEMCTB, YCTAHOB TA OPrAHI3ALLIM, LLLO
3AIMCHIOKOTb MIATOTOBKY KBAAIGOIKOBAHMX POBITHMKIB) 3HOHHIMM MNPO CAIOCAPHI POBOTH, CyHACHi
METOAM 3'€EAHAHHS TPYD, BYAOBY TA MPUHLMM POOOTM APMATYPM CAHITAPHO-TEXHINHUX CUCTEM,
CUCTEM OMAAEHHS, BOAOMOCTAYOHHS, KOHOAIZALLI TA rA30MOCTAYOHHS.

KoxeH, xto 6axxae CTatm KBAAIGDIKOBAHMM POBITHUKOM, MAE TPYHTOBHO OMPALLIOBATM TA
BUBYMTU BUKAQAEHI BIAOMOCTI, LLLOG 3A00YTi 3HOHHS OOOB'I3KOBO CTAAM B MPUIOAI NiA HOC BUKOHAHHS
NPAKTUYHMX POOIT.

Mpodoecis CAHTEXHIKA, 9K i OYAIBEABHUKA, APEBHS, 9K Pum. Mpo LLe roBOpUTh TOM COOKT, LLLO
APEBHBOIPELLBKMI BOAOMPOBIA ByB MOBYAOBAHMIM 30 100 pPOKIB AO HALLIOT epr. AOBXMHA LLbOTO
BOAOMPOBOAY OYAQ 443 KM, MPOTIHKHICTb OAHMX AMLLIE BOAOTPOBIAHMX MOCTIB CKAOAOAQ 50 KM.

[0 KOHAAQX, BUKAQAEHUX CBMHLEM, BOAQ MLLIAQ AO COTEHb IPOMOACBKMX AQ3EHb TA BYAMHKIB.
Ha KOXHOro »XUTeAs NpuxoAMAO ©Am3bko 1000 AITpIB BOAM HO A€Hb. He Barato Cy4aCHMX MICT
AOCSITAM TOKOTO PIBHA BOAOMNOCTAYOHHA HOCEAEHHS.

ByAyBOAM BOAOMPOBIA i 30AOBIO AO €MOXM APEBHLOTO PUMY. AKLLLO BU BYyAM B Kprmy, TO BAHMAM
PYIHU APEBHBOrO XEPCOHECY — AHTUYHOIO MICTA, 9KE ICHYBOAO 2,5 TMCA4YOAITTS TOMY i, MABYTb,
3BEPHYAM YBANY HA PELLUTKM BOAOMPOBOAY i3 KEPAMIMHMX TOYD, KM MOYMHAETLCYH 30 6Arato
KIAOMETPIB Bia MICTQ.

Ay V-VI CTOAITTIX AO HOLLOI €W HAMIPHMM BOAOMPOBIA MOACBCAB BOAY HQO BUCOTY 92 METPU AAS
3POLLUEHHS 3HOMEHUTUX BUCTYUX COAIB ACCIPIMCHKOI LLapULL CeMipamiam, ki BIAHECEHI APEBHIMM
OBTOPOMM AO OAHOTO i3 CEMM HYAEC CBITY.

B CepeaHin Asil QpXeOAOr BUSBUAM BOAOMPOBIA i3 TAMHAHUX TRYO, MOOYAOBOHMM LLLE POHILLE —B |
TUCAYOAITTI AO HOLLIOT EPMU.



BoAdHE OMNOAEHHS 3 YCMIXOM BUKOPUCTOBYBOAOCH B APEBHBOMY ETUMT. AXKEPEAOM TEMNAA BYAM
MICbKi AQ3Hi, B MIAAO3i AKX POBOUAM CTIK AAS BOAM, MO FKOMY BOHA MLLIAQ B 3ArAAbHMIM BOAOCTIK MICTQ.

MoAIBHO CUCTEMO BOAOBIABOAY CAYXXMAQ, CBOTO POAY, LLEHTPOABHUAM OMAAEHHIM AA MICTQ.

TpaAMLIT APEBHBOETUMETCHKMX AQ3EHB AGTAM B OCHOBY TYPELLLKMX AQ3EHb.

AAS OMAAEHHS XXUTAQ BUKOPUCTOBYBOACQCH BOAQ i3 FAPIYMX AXKEPEA. B ICAQHAIT TOKOKO BOAOIO
3ACQBHAO OBIrPIBAKOTLCA OYAMHKM.

CroamuUg IcAaaHall — PEMK'IBIK — COME EKOAOTNHHO YMCTE MICTO CBITY, TAK 9K HE 300PYAHIOETLCS
BIAXOAOMM MPUM CMOAKOBOHHI BYTIAAY, HACDTH, ra3y. B nepekAaai 3 iICAOGHACHKOI CAOBO “Penk'asik”
o3Ha4aE “ByxTanapy”.

3 NOsBOIO BOAM B OYAMHKY FOCTRO MOCTAE MPOBOAEMA KAHAAIZALLT. 9K MOKA3YeE ICTOPIs, KAHAAI3ALLA
ByAQ B APEBHBOMY CBITi: BOBIAOH, MoxeHAX0A0PO (5000 pokis Tomy), E€mmneT (2500 pokis A0 HALLIOT
epm) iPUM—6 CTOAITTA AO HOLLIOTEPMU.

9k 6a4mTe, OYAIBHULITBO TRYOOMPOBOAIB — AYXKE APEBHE 3AHSTTS AIOAEM, AAE LLEM PSA AISABHOCTI
HABYB AKICHO HOBMM XAPOKTEP, B 3B'A3KY 3 LLIBMAKMM PO3BMTKOM CYHOACHOI MPOMMCAOBOCTI, 3
BUKOPUCTAHHAM IHHOBALLIMHUX TEXHOAOTIM.

3BMHAMHO, AAS TOTO, LLLOO OBOAOAITM MPOCPECIMHOIKD MOMCTEPHICTIO, TPeba ©ararto i BNepTto
MPALLIOBATH, BUBHATU HOBITHI METOAM MPALLI, TBOPHO, 3 AKOOOB'IO BIAHOCUTMCH AO CBOET CMPOBM.

OCBITHbO-KBAAIDIKALLIMHAO XAPAKTEPUCTUKA BUMYCKHUKA NpodpeCitHO-TEXHIYHOro
HABYAABHOTO 3AKAQAY

2-1 po3psia,

3AaBAQHHS T 06OB'A3KM
BUKOHYE HAMMPOCTILLI POBOTU MiA HOC MOHTOXKY TO PEMOHTY CUCTEM LIEHTPAABHOTO OMOAEHHS,
BOAOMOCTAYAHHS, KOHOAI3ALLI TA BOAOCTOKIB.

NoBUHEH 3HATHU

BL1AM TQ MOU3HAYEHHS CAHITAPHO-TEXHIYHMX MATERIAAIB TO YCTATKYBOHHS; COPTAMEHT TPYO, CDITUHTIB,
AOACOHHUX HYACTMH, APMATYPU Ta 3ACOBIB KPIMAEHHS, MPU3HOYEHHS CAKOCAPHUX IHCTPYMEHTIB;
CNOCOBU BUMIDIOBOHHS AIOMETPIB TRYO, AOITUHIIB TA APMATYPM.

KBaaicbikauinHi BUMoru
basosa abo HeNoBHAO BA30BA 3AraALHA CePeAH: OCBITA. OAEPXAHHS MPodoecii Be3nocepeAHbO Ha
BUPOOHULLTBI. BE3 BMMOT AO CTOXKY POBOTH.

MpukAaaam pobit
CopTyBaHHS TPYO, CPITMHIIB, JDACOHHMX HYACTMH, APMATYPU TA 3ACOBIB KPINAEHHS. [TIATOTOBAAHHS
AOTOMDPKHMX MOTEPIOAIB (AATHOTO MACAMA, CYPUKY, PO3YMHY TOLLLO). BCTOHOBAIOBAHHS MPOKAOQAOK.
KOMMAEKTYBOHHS 3rOHIB MYJOTAMM TA KOHTPIOMKAMM, BOATIB — FTAMKAMM. Y CTOHOBAIOBOHHS | 3HIMAHHS
3anOBPKHMX MPOOOK i 3ArAYLLOK HA TRYOAX. TPAHCMOPTYBAHHS ASTAOAEM TPYOOMPOBOAIB, COHITAPHO-
TEXHIMHUX MPUACAIB TA IHLLIMX BOHTOKIB.

3-Upo3psa

3AaBACGHHS TA OGOB'A3KM
BukoHye npocTi po®oTh MiA HOC MOHTAXKY TA PEMOHTY CUCTEM LLEHTPAABHOIO OMOAEHHS,
BOAOMOCTOYAHHS, KOHOAI3ALLI, FA30MOCTAYAHHS TO BOAOCTOKIB.

MOBUHEH 3HATU: BUAM OCHOBHMX AETAAEN CAHITAPHO-TEXHIHHUX CUCTEM, 3'EAHOHB TPYO | KPIMAEHHS
TPYOOMPOBOAIB; MPU3HAYEHHS, BYAOBY M OCOBAMBOCTI MOHTAXKY CUCTEM LLEHTPAABHOTO OMOAEHHS,
BOAOMOCTAHAHHS, KAHOAI3ALLI, ra30MOCTA4YaHHS TG BOAOCTOKIB; CMOCOOU CBEPAAIHHS | MOOOMBAHHS
OTBOPIB MiA 4OC MPOKAGACQHHS TOYOOMPOBOAIB, MPABMAQ TOOHCMOPTYBAHHS TA MOBOAXEHHS 3
BAAOHAMM 3KMCHEM TA ALLETUAEHOM; MPABUMAC KOPUCTYBAHHS MEXAHI30BAHUM IHCTRYMEHTOM.

KBaaicbikauinHi Bumoru
MNoBHO a60 6A30BA 3ArAAbLHO CEPEAHS OCBITA. MNPOdOECIMHO-TEXHIMHO OCBITA BE3 BUMOT AO CTAXKY
POBOTN ABO OAEPXKAHHS NMPodoecil 6e3nocepeAHbO HO BUPOOHMLLTBI, MIABULLLEHHS KBAAICDIKALL |
CTOK POBOTU MOHTOXKHMKOM COHITAPHO-TEXHIMHMX CUCTEM | YCTATKYBAHHS 2-TO PO3PSAY HE MEHLLIE
POKY.

MpukAaaaU po6GiT
CKpPYYYBQHHS TA 30MPAHHS MPOCTMX BY3AIB. 3OMPAHH CJOACHLLEBMX 3'€AHAHbL. PO3BUMPAHHS
OKPEMMX BY3AIB TOYDOMPOBOAIB (MiA HOC MOHTAXY). Y CTOHOBAEHHS | 3OKAQAQHHS KPIMAEHHS MiA



MNPEUAQAM | TPYOONpPoBOAU. CBEPAAIHHA B0 NPOBUMBAHHSA OTBOPRIB Y KOHCTPYKLLAX. 3OKAQACQHHS
PO3TPYOIB YABYHHMX TPYOOMNPOBOAIB. HAPI3aHHA pi3bbum Ha TpyBax BPYYHY. KOMMAEKTYBOHHS
TPYD | PPACOHHMX YHOACTUH CTOSKIB. Y CTAHOBAEHHS PYYHOTO MPEeCa AA OONPECYBAHHS CUCTEM.
Bia'€ AHYBAHHS YOBYHHMX KOTAIB BiA TPYBOMPOoBOAIB. OBPYDYBAHHA KPOMOK LLIBIB XKAPOTPYOHOrO
KOTAQ 3 HOCTYMHUM MIABAPIOBAHHAM. OYULLLAHHSA CEKLLIM YOBYHHOIO KOTAQ 330BHi M BCEPEAMHI 3
MPOMMBAHHAM. 3PYDYBAHHS 3AKAEMOK XXAPOTPYOHOIrO KOTAQ 3 BUOMBAHHAM iX. 3AMIHIOBOHHS
MOHXET YHITA3Q.



3ATAAbHI BAMOTU AO OPTAHI3ILLII POBO4YOIO MICLL CAIOCAPS

PoGo4mm MicLLem HA3MBAETHCS MEBHA AIAIHKO BUPOOHMYOI MAOLLL LLEXY, MAMCTEPHI, 30KPINAEHA

30 AQHUM POBITHUKOM YU BPUraAOKD POBITHUKIB. NPUM3HOYEHO AAS BMKOHOHHS MEBHOI pOBOTH i

BMOPSAKOBOHA BIAMOBIAHO AO i XAPAKTEPY OOAQAHAHHAM, MPUCTPOAMM, IHCTPYMEHTAMM TA

MATEPIAAQMM.

OCHOBHi BUMOIU A0 OpraHisauiipob6o4oro micus cAlocaps:

s yCe HeobXxiaHE AAd PODOTU MAE 3HAXOAMTUCS MIA PYKOIO, LLLOD MOXHA OYAO OAPQA3Y 3HAMUTU
MOTPIOHUM MPEAMET;

s HCTPYMEHTU TO MATEPIAAU, FKMMM MIA HOC POBOTU KOPUCTYIOTECA YACTILLIE, PO3MILLLYIOTb DAMXKYE
AO cebe, a HK T, LLLO 30CTOCOBYIOTLCS PIALLIE; BCi NPEAMETM PO3TALLIOBYIOTh MPUOAM3HO HO BUCOTI
noscy;

e IHCTPYMEHTUTA MPUCTPOI PO3TALLIOBYIOTHCA TAK, LLLOB IX 3pY4HO OYAO B ATU BIAMOBIAHOIO PYKOIO;

e HE MOXHA KAQCTU OAMH MPEAMET HA IHLLIMIM B0 HO OBOPOBAEHY MOBEPXHIO;

s AOKYMEHTALLIO TPUMMOIOTb Y 3PYYHOMY AA KOPUMCTYBOHHS TO TAPAHTOBAHOMY BiA 300PYAHEHHS
MiICLL;

e 30rOTOBKM M FOTOBI AETAAI 30epiraloTb TAK, LLLOO BOHM HE 3ArpPOMAAXYBAAM MPOXOAM i LLLOO
POBITHWKY HE AOBOAMAOCH YOCTO HAMMHATUCS, AKLLLO TPEOA B3ATU TY YU iHLLY 3AroToBKy ab0 BMPIO;
AETKI MPEAMETU KAQAYTb BULLLE, O BAXKKI HUXKYE;

*  PYYHUM IHCTPRYMEHT MYCUTb BIAMOBIAOTH OCODAMBOCTIM QOHATOMIMHOI OOPMU PYKM AIOAMHU. B
NPOTUAEXKHOMY PA3i MiA HOC PODBOTU TPABMYBATUMYTLCA MPKMOABLLEBI FOPOUKM, LLLO MOAKOTb TOHKI
HEPBOBI KIHLLBKM, | SMKM AOAOHb — HOMMEHLLIO M'A30BA YHOCTMHA. HO MDKMOABLLEBMX TOPOMKAX
MOXYTb 3'9BUTKUCS MOTEPTOCTI, HAPUBM, MO3OAI. TOMY PYKOATKM CAKOCOPHMX IHCTRYMEHTIB MAIOTH
ByT1 TOKOI OPMMU, LLLOO M'9311 BEAMKOTO MAABLLS | TOPOUKI MIBMHLS AOBPE OXOMAIOBAAM PYKOATKY.
LLi BUCTYNM HO AOAOHI MQIKOTb HE AMLLIE CUABHI M'A3M, A M MPY>KHY XXMPOBY TKAHMHY, LLLO MOM'SKLLIYE
BiGpaLUiiTayAQpPU;

s MPU PO3MILLLEHHI HO POBOYOMY MICLL IHCTPYMEHTIB, MOUCTOOIB BPOOXOBYHOTh KYT MUTTEBOTO 30PY,
KYT €30EKTMBHOCTI BUAMMOCTITA KYT OTASAOBOCT;

s MOBOPOT FOAOBU PO3LLIMPIOE 30HY OFASAOBOCTI HO BIAMOBIAHMM KYT. PO3MID AOMYCTUMOTO MOBOPOTY
CTAHOBUTH 45°Y TOPU3OHTAABHIM MAOLLMHI 1 30°Y BEPTUKAABHIM.

OGAGAHOHHS CAIOCAPHOI MOUCTEPHI
Y CAIOCAPHMX MAMUCTEPHIX PO3MiLLLeHE OOAQAHAHHS IHAMBIAYOABHOTO TA 3ATFAAbHOTO

KOPUCTYBAHHS. AO OBACQAHOHHS IHAMBIAYOABHOTO KOPUCTYBOHHS HOAEXATb: BEPCTAKM 3 AELLLATAMM. A

AO 3QrAAbHOTO KOPWUCTYBAHHSA: CBEPAAMAbHI, 3ATOYYBOAbHI (3QTOYYBOABHO-LLUAIGOYBAAbHI),

OBMMAIOBAABHO-304MCHI TA MMAKOBI BEPCTATU; MEPEBIPHI PO3MIMYBAAbHI MAUTU; TBUHTOBMIM MPEC;

BAPKIAbHI HOXKMLL; MAUTU AAS BUMPCABAEHHS TA IH. AAS PO3MILLLEHHS 3ArOTOBOK | AETAAEM, MPUCTOOIB TA

IHCTPYMEHTIB, AOMOMDKHMUX MATEPICAIB € TPYMOBI IHCTPYMEHTAABHI LLIAJOM, CTEACQXKI, TAPA AAS

3AroTOBOK | CTRY>KKM.

OCHALLLEHHA CAIOCAPHOro BEPCTAKA
FOAOBHMM OBACAHAHHAM POBOHOTO MICLLS

CAIOCOPS € BEPCTAK — LLE CMELLAAbHMIA CTIA,

KM CKAQAQETbCH 3 KAPKACY, KPMULLKM Ta

BUCYBHMX ALLMKIB. KapKkac — 3BApHaQ

KOHCTRYKLIS 3 YABYHHWX Y4 CTOAbHMX TPYO.

KpuLLKy BEPCTAKA (CTIABHULLKO) BUTOTOBAAIOTH

3 AEPEB'IHMUX AOLLIOK TOBLLIMHOO 50...60 MM TO

MOKPWBAKOTb AMCTOBUAA META-AOM TOBLLIMHOKO

1...2 MM. THIA CTIABHULLEIO PO3MILLLYIOTb

METOAEBI BUCYBHI ALLLLKM QOO TYyMOM.
CAKOCQApPHI BEPCTAKKM OYBAIOTb PI3HOT

. — KOHCTPYKLIT, OAHO- a0 ABOMICHI,
CTALLOHAPHI abo nepecyBHi. Ha maa. 1
Man. 1. CAOCAPHME OAHOMICHMIT BEPCTAK HOBEAEHO 30BHILLIHIM BUIASA CAKOCAPHOrO

3 [MOBOPOTHUMM AELLIQTAMM: | — BUCYBHI SLLIMKM; BEPOCTAKA 3 MOBOPOTHUMM AELLIATAMMN.

2 —Tym0ba; 3 — CTiAbHULL; 4 — AeLLaTa;
5 — micLe ars 30KPINAEHHS IHCTPYMEHTIB



AAS BUKOHOHHS BIAbLLIOCTI CAIOCAPHMX ONepaLLit HEOOXIAHO MILIHO 30KPINUTU OBPOBAIOBAAbHY
30roTOBKY B HEOOXIAHOMY MOAOXEHHI. AAR LbOrO BUMKOPMCTOBYIOTb CMELLIAAbHI 3ATUCKHI
NPUCTOCYBAHHA — A€LLATA. 3AAEXHO BiA XOPAKTEPRY POBOTH, KA BMKOHYETbCSH 3ACTOCOBYIOTh
CTIAbLLEBI, MTAPAAEABHI B0 PYYHI AELLLATA.

CriAbueBi AelaTa (MOA. 2) AICTOAM CBOKO HO3BY BiA
CNOCOBY KPINAEHHS X HO AEPEB'dHIM OCHOBI Y BUIASAI
CTiAbLLA.

BUrOTOBASKOTLCS 31 CTAAI TA CKAOAQKOTLCS 3 PYXOMOI 1 TG
HEPYXOMOI 2 ryBOK, HXKKM 3 AAS 3AKPINAEHHS AO CTOAQ TA
FBUHTA 4 AA MEPEMILLLEHHS PYXOMOI r'yOKM. A0 nepesar
BIAHOCUTbCS MPOCTA KOHCTPYKLLSA T BMCOKQA MILHICTb.
HeAOAIKOM € Te WO rybku He Yy BCIX MOAOXEHHIX
MAPAAEAbHI MK COBOI0. BUKOPUCTOBYIOTHCS AAS BODKKMX
POOBIT, 9Ki CAPUMMAOIOTb YACQPHI HOBAHTODKEHHS, TOKI 9K
PYOAHHS, THYTTS, KAEMAHHA TA iH.

B NApPAAEAbHMX AELLLATOX TYOKM NepEeMILLLYIOTbCS
NAPAAEABHO. Uo KOHCTPYKLI MOAIAOTECS HO MOBOPOTHI Man. 2 CTiAbLLEBI AGLLATA:
TAHENOBOPOTHI. | — pyxoma ry6ka, 2 — Hepyxoma ryeka,

MNoBOPOTHI NapaAeAbHi Aewata (MAA. 3) MOXYTb 3 — Hixkka AAS 3AKDINAEHHS, 4 - TBUHT

MOBEPTATUCS B FOPUIOHTAABHIN MAOLLIMHI HO OYAb-AKMM KYT.
LLi AeLLLOTQ B KOPMYCi HEPYXOMOI TYOKM 2 MAIKOTb HOCKRI3HMIM MPAMOKYTHMIA BUPI3, B AKOMY PO3MILLLEHA
raMKAa 4 30TMCKHOTO TBMHTA. Y BMPI3 BXOAUTb MPAMOKYTHMI 3 HOCKPI3HUM OTBOPOM MPU3MATUYHUMN
XBOCTOBMK PYXOMOI 'yOKM 1. 3ATUCKHUM TBUHT 5, MPOMYLLLEHMM YepE3 OTBIP KOPMYCY PYXOMOI r'yOKH,
30KPINAEHMIM CTOMOPHOK MNAQHKOIO 9. MW 0BEPTAHHI 3ATUCKHOTO MBUHTA B TY, Y4 iHLLYY CTOPOHY 3Q
AOTMOMOTOIO BOXKEAS 7 TBUHT 3ArBUHYYBATUMETHCS B TAMKY 4 QB0 BUMBUMHYYBATUMETLCS 3 HET | BIAMOBIAHO
NEPEMILLLAOTU PYXOMY TYOKY 1, KA, HABAMXKAKOYMCh AO HEPYXOMOI TyOKM 2, 3ATUCKATUME
OBPOBAIOBAABHY 3ArOTOBKY, A BIAAGAIOHMC — 3BIABHATU. HEPYXOMA ryOKa AELLLAT 3'€AHOHA 3 MAUTOIO
11 LeHTPOBUM BOATOM 12, HOBKOAO FKOTO | 3AIMCHIOETHCH HEOBOXIAHKMM MOBOPOT MOBOPOTHOI YOCTUHM 8
(HEe MeHLLIE HK Ha 60° B KOXKHY CTOPOHY). [TOBOPOTHY HACTUHY 8 AELLLAT 3AKPIMNAKOIOTh B HEOOXIAHOMY
MOAOXKEHHI 301 AOMOMOTOK PYKOSTKM OOATA 15.

1
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Man. 3. [ToBOPOTHI MAPAAEALHI AELLIATA:

6 — pyxoma rybka, 2 — Hepyxoma ryeka, 3 — HaKAQAKM, 4 — XOAOBQA ramkad, 5 — XOAOBMI IBUHT,
] — XBOCTOBMK PYXOMOI ryOKH, 7 — BAXKIAb, 8 — MOBOPOTHA YACTMHA, 9 — CTOMNOPHA MAQHKQ,
10 — KOHi4HMu LITHMAPT, 11 —AAmTa, 12 — LEeHTPOBMM BOAT, 13 — BUTOYKA AAS 3ATUCKHOIO
rBUHTA, 14 —3QTUCKHA ramka, 15 — GOAT 3 BaXKerem

OCHOBHOIO NEPEBAroI0 TAKMX AELLLAT MEPEA CTIABLLEBUMMU € TE LLLO, MOXAMBO OIABLL LLLIABHO
3AKPIMUTK 3AroTOBKY TA PO3MICTUTU 1T TTIA OYAb IKMM KYTOM B TOPU3OHTAABHIM MAOLLLMHI.



HenoBOpOTHI NAOPAAEABHI AeLLLATA (MOA. 4) - MQIOTb OCHOBY 6, 301 AONTOMOTOIO KO BOHM KPIMASTHCS
OOATOMM AO KPMULLIKM BEPCTAKA, HEPYXOMY TYOKY 4 i pyxomy 2. AAS 30IAbLLIEHHS TEPMIHY CAY>XOM
POOOMI HOCTUHU TYOOK 4 | 2 BUIOTOBAAKOTb 3MIHHMMMK Y BUMASAI MPUMATUYHUX MAQCTMHOK 3 3
XPECTOMOAIBHOK HACIHKOLO 3 IHCTPYMEHTAABHOI CTAAI Y8 i MPUKPINAIOKOTE AO F'YOOK IBUHTAMM. PyXxoma
ryoka 2 nepemillaeTbCl CBOIM XBOCTOBMKOM B MPAMOKYTHOMY BUPI3i HEPYXOMOI TyoKkm 4
OBEPTAHHIM MBUHTA 5 B FAMLLI 7 30 AOMOMOTOIO BOXKEAS 1. Bia OCbOBOIO NEPEMILLLEHHS B PYXOMIM IyOLL
3ATUCKHUM TBUHT 5 CTPMMYETBCSH CTOMOPHOIO MAQHKOIO 8. LLIMPpUHA r'yGOK HEMOBOPOTHMX AeLLLaT 80,
140 MM 3 HOUBIABLLIMM PO3KPUTTAM IYOOK 95, 180 MM.

Py4Hi AewiaTa (iX 4OCTO HA3MBAKOTH TICOYKM) 3ACTOCOBYIOTbCSH AAS 3AKPIMAEHHS APIOHMX
AETAAEMN, LLLO BUMATAIOTb YOCTOTO NPOBEPTAHHSA B MPOLLECI OBMUMAIOBAHHS (MAA. 5), aBo npwm
CBEPAAIHHI, KOAM PO3MIP AETOAI AY>KE MOAUMM i TTHE3PYHHO TPUMATH B PYLL.

Py4Hi A€LLLOTA BUTOTOBASIOTH ABOX TUMIB: 3 MPY>XXMHOIO | LLUAPHIPHUM 3'€AHOHHSIM 3 LUMPUHOIO
ryook 36, 40145 Mm (MAA. 5, ) i AA ARIBHUX POOBIT 3 LLUMPUHOIO TYOOK 6, 10115 Mm (MaA. 5, 6).

N 5

A\

6

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

3AAEXHO BiA BMKOHYBOHOIO BMAY POOOTM AELLATA MOXYTb OYyTM OCHALLLEHI CREeLaAbHUAMM
ryOKAMM.

Aewata 3 AOAATKOBMMMU TyOKaAMU AAA TPYO — KPIM 3AraAbHOTO MPM3HAYEHHS, MOXXYTb
BUKOPUCTOBYBATUCSH AAS 3AKPIMAEHHS TPYD, 3ABAGKM AOAQTKOBOMY MPU3MATUHHOMY BUMPI3Y.
HanbiabLLi aAlameTtpum TpoyD, wo 3atmckarotbesd: 60, 70, 140 mm. He AMBAGYMCH HA mepesary
NAPAAEABHUX AELLLAT, LLLO MOAATQE B MILLHOMY KPINAEHHI AO BEPCTAKA, BOHM MOIOTb HEAOAIK: MAAQ
MILHICTb 'YOOK. TOMY AAS BOXKKMX POBIT L AELLLATO HEMPUACOTHI.

KyToBi (kocory6koBi) AewaTa 30CTOCOBYIOTb MPU OBMUAIOBAHHI dDACOK YM HAXMAEHMX
MOBEPXOHb.

AAS 3PDYYHOCTI TA' LLIBUAKOCTI 3QKPIMAEHH AETOAEW BUKOPUCTOBYIOTh AELLLATA 3 BIABHUM XOAOM,;
NHEBMATUYHI, 5Ki 306e3ne4ytoTh (63 3aCTOCYBAHHS ADIBUYHOI CUAM) LLBUAKE TO HOAIMHE 3ATUCKAHHS
AETAAEN 3MOCTIMHUM 3YCUAAIM 30 2...3 C; 3 PEryAbOBAHOIO BUCOTOIO MIAMOMY.

Ha MaA. 6 306paXXEHO AELLLATA 3 PeryAbOBAHOIO BUCOTOIO MIAMOMY, Y BEPCTAK BMOHTOBAHA
TOBCTOCTIHHA TRYO QA 2, MILIHO 3AKPRIMAEHA B KAPKACH 3; LLMAIHAPMYHMIM XBOCTOBMK AELLLAT 1 BIABHO
BCTAHOBAIOETHCH HO HEOBXIAHIM BUCOTI | MILLHO 3AKPINAIOETLCA TBUHTOM 4.

Y psal CAIOCOPHUX MAUCTEPEHb 3ACTOCOBYIOTbCA OAHOMICHI BEPCTOKM, 9Ki OOACQAHAHHI
BMOHTOBOHMMM B HDKKM BEPCTAKA MBUHTAMM, 30 AONTIOMOTOIO FKMX PETYAIOETHCH BUCOTA YCTAHOBKM
BEPCTAKA i AELLLAT MO 3POCTY NPALIOIOYOrO.

Maa. 6. AeLLata 3 PeEryAbOBAHOK BUCOTOIO MIAMOMY
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NMOCAIAOBHICTb BUKOHAHHA PO3MIYAHHA

PO3Mi4QHHAM HO3MBOETLCS ONEPALL HOHECEHHS HO OBPODAIOBAHY 3ArOTOBKY PO3MIMAABHMX AiHiM

(PUCOK), LLLO BU3HAHYAIKOTb KOHTYPU MAMBYTHBOT AETAAI Y41 MICLLS, SKi MOTPIOHO OBPOBAATA.
3AAEXKHO BIA JOOPMIM 3ArOTOBOK | AETAAEM PO3MIYAHHS MOAIAIOTE HO MAOLLIMHHE i IPOCTOPOBE.
MAOWMHHE PO3MIMAHHA MOAArOE B HAHECEHHI HA 3AroTOBKY KOHTYPHMX MOPAAEAbHMX i

NEPNEHAMKYAIOHMX PUCOK, KIA, AYT, OCbOBMX AiHIM HO LLITAOOBOMY | AMCTOBOMY MATEPIAAI.
MpocTopoBe PO3MIMAHHSA MOAIrAE B TOMY, LLLO AOBOAMTBCS PO3MIMATU HE TIABKM OKPEMI MOBEPXHI

AETAAEMN, 9K PO3ZMILLLEHHI B PI3HMX MAOLLMHOX i MiA PIBHUMM KYTOMM OAHO AO OAHOI, O M YB'A3yBATH

PO3MITKM LLMX OKPEMMX MOBEPXOHb MK CODOIO.

MpucTpoi:

s PO3MIHOABbHI MAUTU, BUKOPMCTOBYIOTb AAS BCTAHOBAEHHS 3AroTOBOK, AKi TPEOA PO3MIMATH;

s MIAKAGAKH, BUKOPWMCTOBYIOTb AAS 3Q0E3MEYEHHS MPABUABHOIO BCTAHOBAEHHS AETOAEM MPU
PO3MIYOHHI, O TOKOX AAS 3AXMCTY PO3MIHOABHMX MAMT BiA MOARAMMH;

¢ TMOBOPOTHUM MPUCTPIM 3 EAEKTPOMATHITOM, BUKOPUCTOBYIOTb AAS LLIBUAKOTO 3QKPIMAEHHS
PO3MIMOABHUX ACTAAEN Y HOM3PYHHILLIOMY MOAOXKEHHI;

s AOMKPQTH, BUKOPUCTOBYIOTb AAS BCTAHOBAEHHS BEAMKOTABAPUTHMX | BODKKMX 3ArOTOBOK, AQHKOTb
MOXXAMBICTb BUPIBHIOBATU | PETNYAKOBATU MOAOXKEHHS PO3MIMHAABHOI 30rOTOBKM MO BUCOTI.
IHCTPYMEHT:

¢ PWCYBAAKQ, BUKOPUCTOBYIOTb AAT HOHECEHHS AIHIM;

s KEpHEeP, BUKOPUCTOBYIOTb AAS HOHECEHHS 3ATAMBAEHD;

s LLMPKYAb, BUKOPUCTOBYIOTb AAS PO3MINOHHS KIA, AYT;

* LUTAHIEHLMPKYAb, BAKOPUCTOBYIOTb AAS TOYHOTO PO3MIYAHHS MPIMMX AiHIM;

s PENCMYC, BMKOPUCTOBYIOTb AAS MPOCTOPOBOrO PO3MIYAHHSA, HOHECEHHS MAPAAEAbHMX,
BEPTUKAAbHUX, TOPU3OHTAABHUX AiHIM, O TAKOX AA9 MEPEBIPKM BCTAHOBAEHHS AETAAEM HA
MAMTI.

MocAiAOBHICTb BUKOHAHHS PO6IT:

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

s PETEAbHO OTAGHYTM 3ArOTOBKY HA NMPEAMET HASIBHOCTI PAKOBUH | TPILLLMH;

s BM3HOYMTM Ba3y (6a3a — LLe NOYATOK BIAAIKY HOHECEHHS PUCOK, MOXE BYTH Kpan pobo4oro
CTOAY OO0 MNPIMA AiHI HOKPECAEHA HO 3AroTOoBLL);

s BUBYUTU KPECAEHHS;

¢ HOHECTU PO3MIYAAbHI PUCKM Y TOKIM MOCAIAOBHOCTI: CMOYATKY MPAMI TOPUIOHTAAbHI, MOTIM
BEPTUKAABHI AIHIl, AYTW, HOMIBKOAQ, KOAQ:;

s HAKEPHUTU KPECAEHHS;

¢ NOPapOYyBATU KPECAEHHS HO AETAAI 30 AOMOMOTOIO PO34YUHY MIAHOTO KYMNOPOCY, AAS TOFO
o6 KpaLLe 6GYAO BUAHO.

AedbekTu:

* HEBIAMOBIAHICTb PO3MIPIB PO3MIHOABHOT 3ArOTOBKM 3 AQHUMM KPECAEHHS;

¢ HETOYHICTb BCTAHOBAEHHS PEMCMYCA HA NOTPIOHMM PO3MIP;

+ HeABaAe BCTOHOBAEHHS 3AroTOBKM HA MAMTI.
besneka npawui:

¢ BCTAHOBAEHHS 30rOTOBKM HO MAMTI TA 1T 3HATTA CAIA BUKOHYBATM TIAbKM B OYKOBMLLIX;

*  3AroTOBKM BCTAOHOBAIOBATU HE HO KP OO MAMTH;

¢ MNiAYOC POBOTU HAO PUCYBAAKM, LLLO HE BUKOPUCTOBYIOTbCA CAIA HOTATHYTH 3AXMCHI NPOOKMU;

s MIAHWMN KYNOPOC HOHOCUTU AULLIE MEH3AEM;

e CAIAKYBATM 30 TUM, LLLOD MICLLE HOBKOAO MNAUTU BYAO BIABHUM;

s MEePEBIPATU HOAIMHICTb KPINMAEHHS MOAOTKQ;

e BMAQAATU MMUA T OKAAMHY 3 PO3MIMAABHOI TAMTU AULLIE LLLITKOIO.



NMOCAIAOBHICTb BUKOHAHHA PYBAHHS

PyGAHHSAM HO3MBAETHCA CAKOCAPHA OMNepaLls, KOAM 30 AOMOMOIOK PI3AABHOIO (3yOmAQ,
KPEMLMEMNCEAS) TA YAOPHOIO (CAKOCAPHMIM MOAOTOK) IHCTRYMEHTY 3 MOBEPXHI 3AroTOBKM BUAOAAOTL
30MBUM LI METAAY OB0 PO3pYDYKOTh 30rOTOBKY HO YHACTUHM.

IHCTPpYMEHT:

*  CAIOCAPHE 3yOUAO (MAA. 7) — CTOAEBUI CTEPXKEHD, BUTOTOBAEHMM 3 IHCTRYMEHTOABHOI, BYTAELLEBOI
a0 AEroOBAHOI CTAAL. CKAGAQETLCA 3: 1 -A€30, 2- p0o00Y0I, 3- CepeAHbOI TA 4 -YAQPHOIHOCTUH;
s KPEWLMEMCEADL (MOA. 8) —BIAPIZHAETLCS BiA 3yOUAQ AOOPMOIO PIBAABHOI KDOMKM (A€30M); MPU3HA-

YEHMIN AAS BUPYOYBAHHS BY3bKMX KOHOBOK TQI MO3iB;

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

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

s CAKOCOPHUM MOAOTOK;
s AELLaTa.
KAQCHOIKYIOTb CAKOCOPHI MOAOTKM 30AEXHO BIA MATEPIOAY, 3 AKOTO BMIOTOBAEHO POBOHA
4YOCTMHCQ:
« AepeB'aHi (MaA.10.a);
*  TYMOBI OO MOAIyPETAHOBI (MAA. 10. 6), AKi HO3MBAIOTLCSH KMAHKAMM, BUKOPUCTOBYIOTb AAS MPOBKM
AMCTOBOTO METAAY MAAOI TOBLLIMHM, TO M'SKMX METAAIB;
s CTaA€eBi (MOA. 10.B,T, A) —BUKOPUCTOBYIOTb AAL PO3MIMAHHS, PYOAHHS, THYTTS TA BUMPOBAEHHS.
CAIOCOPHI CTAOAEBI MOAOTKM BUTOTOBAAKOTHCSA TPBOX TUMIB: TWM 1 - i3 KPYTAMAM BOMKOM (MAA. 10.B), TWN
2-3KBAAPATHUM BOMKOM (MAA. 10.T) TOTHMN 3 - 3KPYTAMM BOMKOM | CADEPUHHUM HOCKOM (MAA. 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 KPYTAMM BOMKOM i CCOEPUIHMM HOCKOM
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OCHOBHOIO XOPAKTEPUCTUKOK CTAAEBOTO CAKOCAPHOTO MOAOTKA € MO0 BArd (TABOA. 1) BIAMIOBIAHO

A0TOCT2310-77.

Ta6auus 1. Bara moaoTkis TOCT 2310-77

Homep MOAOTKA

Tvn MOAOTKQ Nel Neo2 Ne3 Ne4 Neb Neb Ne7/ Ne8
BArA, rpam
Tun 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

CAIOCQAPHI MOAOTKM BUMPOBOBYIOTb TPBOMA YAORAMM MO HE3ATAPRTOBAHIM CTAAI MAPOK Y7, Y8, 50,
40X, MiCAS 4Oro Ha POBOHMX HOCTUHAX HE MOBMHHO BYTU BM'ITUH, TRILLLMH | BUKPULLIEHMX MICLLb. Bara
MOAOTKIB 30AEXHO BiA XAPOAKTEPY BUKOHYBAHMX 0OOBIT CTaHOBMTL: 50, 100, 200 i 300 r AAS BUKOHOHHS

PO3MIYAAbHMX POBIT; 400, 5001 600 T Ard PpYO©aHHS 1800, 1000 T AA PEMOHTHUX POOBIT.

ByAOBY MOAOTKO HOBEAEHO HO MAAIOHKY 11. AOBXMHA PYKOATKM 4 3AAEXMTb BiA BOTM MOAOTKA. B
cepeAHbOMY BOHA MOBMHHA ByTi 250 - 350 MM, AAT MOAOTKIB BAroto 50 - 200 r AOBXKMHA pyKosaTKM 200 -
270 MM, a AAS BODKKMX — 350 - 400 MM. KiHELL PYHKM, HO 9KMM HOCOAXKYETbCS FOAOBKO MOAOTKA,
PO3KAMHIOETECSH AEPEB'THUM KAMHOM, 3MA3AHUM CTOAAPHUM KAEEM, QDO METOAEBMM KAMHOM 3
HACIHKOLO (MopLUEM) (MaA. 118B).

LA AT AT
WO
W

WO

Man. 11. ByaoBa MoAOTKQ: 1- BOMOK; 2 - KAMH; 3 - HOCOK; 4 - PyKOATKQ

MocAiAOBHICTb BUKOHAHHS POGIT:
s OYUCTUTU MOBEPXIO 3ArOTOBKM BIA MMAY i DPYAY CRELLIAABHO LLITKOLO;

s PETEABHO OTAIHYTU 3AroTOBKY HO MPEAMET BUABAEHHSA PAKOBMH i TRILLLMH;
s PO3MITUTL MICLLE AN PYOAHHS;

¢ 3QKPINMUTM3AroTOBKY B AELLLOTAX;

a - 3 KBAAPATHHUM BOMKOM; B - 3 KDYTAMM BOMKOM; B - BUAM KAMHIB

-y

*  BWKOHATK PYOAHHS HACTYMHUM YUHOM: 3yOUAO BEPYTh Y ABY PYKY, CUABHO TPUACIOYM, YAQPH
HOHOCHTb MPABOIO PYKOIO, B 4K 3ATUCHYTHIM MOAOTOK.

MexaHisauis py6aHHs

AO PYHHUX MEXAHIZOBAHUX IHCTRYMEHTIB HOAEXKATb:
¢ MHEBMATHMYHMM PYOAABHMIA MOAOTOK, CKAGAQETLCS 3 KOPMYCA, YAQPHUKA, 30AOTHUKA | PYKOATKM 3
MYCKOBUM MPUCTPOEM. CTUCHYTE MOBITPS 3 LLEXOBOI MAMCTROAI KPIi3b NYMOBUMM LLAQHT | LUTYLLEP
HOAXOAMTb AO PYKOSTKM MOAOTKA. CAIOCOP Bepe OAHIEIO PYKOKO PYKOSTKY, O APYTOIO YTPUMYE

CTBOA, CMPSIMOBYIOHM PYX 3YOUAQ;

*  EAEKTPUYHUIM MOAOTOK, B SKOMY ODEPTAHHS BOA EAEKTPOABMIYHA, BMOHTOBAHOMO B KOPIYC,

NEePETBOPIOETHCS Y 3BOPbOTHLO-MOCTYNMAABHUI PYX YAQPHUKA, HA KIHLL SKOrO 3AKPINAEHO 3yOUMAO.
besneka npaui:

e PYKOATKO CAKOCAPHOIO MOAOTKA MAE ByTH AOBPE 3AKRINAEHA | HE MATU PO3KOAIB;
*  Npu PYOAHHI CAIA KOPUCTYBATUCH 3AXMCHUMM OKYAIPOMM;

s Npu PYOAHHI TBEPAOTO TA KPUXKOTO MATEPRIAAY CAiA BUKOPUCTOBYBATU OTOPOXKY (CITKY, LLLUTOK);



AAS 30NOBIrAHHS MOLLIKOAXKEHHS PYK HO KMCTb CAIA OASTHYTH 3AXMCHMM KO3MPOK, O HO 3yOUAO —
30XMCHY I'YMOBY LLIAMBY;

MpPY POBOTI 3 MTHEBMATUYHUM PYOAABHUM MOAOTKOM, EAEKTPUYHUAM MOAOTKOM CAIA YBOXKHO
NPOYUTATU IHCTRYKLLIKO | AOTPUMYBATUCATT, O COME:

MPOTEPTM BTYAKY i XBOCTOBMK 3yOUAQ;

NPOAYTU CTUCHYTUM NOBITPIM MHEBMATUYHUIM MOAOTOK;

30AUTU MACAO HYePE3 CMELLIAAbHMM OTBIP Y KOPMYC MOAOTKA;

HOAATTU 3AXMCHI OKYASPU | PYKOBUYKM;

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

BKAKOYOTM MHEBMATUYHMIM MOAOTOK TIAbKM MICAS BCTOHOBAEHHS IHCTPYMEHTA B poboye
MOAOXEHHS;

MPMU NIAKAKOYEHHI LUAQHTY MOAQYO CTUCHYTOTO MOBITPA MAE BYTU BUMKHYTE;

HE MOXXHQA TPUMATU MHEBMATUYHMI MOAOTOK 30 LLUIAGHT B0 POBOYMIM IHCTRYMEHT;

npuv NepeHeceHH MHEBMATUYHOTO MOAOTKO HE MOXXHA AOMYCKATM HATATY, METAIHHS,
nepeKpPy4yYBAHHS LUAQHTQ;

MmicAs poBOoTH NepeKpPUTM TRYOOMPOBIAHI KPAHM i BIAKAIKOYMTU MHEBMATUYHUM MOAOTOK BIA
MOBITPAHOI MATICTPAAI, BUTATHYTU POOOYMM IHCTPYMEHT, OYUCTUTU MOAOTOK BIA OpyAy i
NPOTEPTU, PETEABHO 3MACTUTU LLIAQHT.
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NMOCAIAOBHICTb BUKOHAHHA OBNMUAIOBAHHA

OGMUAIOBAHHAM HA3MBAETLCA OMNEPALLi 3 OBPOOKM METOAIB TA HLLIMX MATEPIAAIB 3HATTAM
HE3HAYHOTO LLIAPY HAMMAKOMM BRYHHY GO0 HO OBMMAIOBOABHMX BEPCTATAX. 34 AOMIOMOTOIO HAMMAKIB
OBPOBAAOTL MAOLLIMHM, KPUBOAIHIMHI MOBEPXHI, MA3M, KAHOBKKM, OTBOPU PI3HOI GOOPMM, MOBEPXHI,
PO3MILLLEHI MIA PI3HUAM KYTAMM.

Hanuaok (Tepnyr) — OAratoA€30BMM IHCTPYMEHT MEBHOTO MPOMIAIO | AOBXMHM, 3 BEAMKOIO
KIABKICTIO PSIAIB HOCIHOK (HOPI3KM), LLLO YTBOPIOKOTb 3AMNAAMHM I TOCTPO 3ATOYEHI 3yOLL, Y Nepepisi MAKoTb
dOOPMY KAMHA. BUroTOBASIOTH 3i CTOAI Y 10A 060 Y13A (AOMYCKAETLCH AETOBAHA XPOMMCTA CTAAb
LLIXT5a60 13X), NiCAS HAHECEHHA HOCIHOK MIAAQIOTb TEPMIYHIM OOPOOL.

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

1-HOCOK;

2- POBOYA YACTUHA; 1

3- HEHACIHEHA YACTUHA; S

4- 30MAEYKO; 3":::"':':":':‘:"0":'“-

5- XBOCTOBMK;

6,7- LUMPOKA TA BY3bKA CTOPOHM;

8-pebpa. Maa. 12 byAoBa HAMUAKY

BMAM TQ OCHOBHi @eA@MEHTHU HACIHKM.

Haciyka HO NOBEPXHI HAMMAKQO YTBOPIOE 3yOLl, LLO 3HIMAIOTb CTRYXKKY 3 OBPOOBAIOBAHOIO
MATEPRIAAY. 3yOLL HAMUAKIB BUTOTOBASIOTE HO MUMAKOHOCIHHMX BEPCTATAX 30 AOMOMOTOIO
CMELAABHOTO 3yOUAQ, HO dope3EPHMX BEPCTATAX — OPE3IAMM, HO LLUAIGOYBAABHMUX — CELIAABHUMM
LLAICDYBOABHUMM KPYTAMM, O TOKOXK HOKATYBAHHSM, MPOTATYYBOHHAM HA MPOTHKHUX BEPCTATAX | HA
3yOOHAPI3HMX BEPCTATAX. KOXKHMM i3 303HAYEHMX CMOCOBIB HACIKAETLCA CBiM MPOd0IAb 3yOLs. MNpoTte
HE3OAEXHO BiA CNOCOBY BUIOTOBAEHHS KOXEH 3yOelLlb MAE CBill 3aAHIM KYT A, KyT 3QroCTpeHHs 6,
MEPEAHIMKYTY.

HanuAku 6yBatoTh:

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

¢ 3MOABIMHOIO (NEPEXPECHOIO) HACIHKOIO (MAA. 1306);
* 3 PALLMIABHOO (TOYKOBOIO) HOCIHKOIO (MAA. 13 B);

¢ 3 AYrOBOIO HACIHKOIO (MAA. 13T).

OCHOBHQ HACIYKA OCHOBHA HACIHKA

AOMOMDKHA @ B r
Haciyka

MaA. 13. Buam HQCIiHOK HOMMAKIB

KaacudbikaLiss HaNMAKIB:

HAMMUAKM 3AraAbHOTO MPU3HAYEHHS:

+ | KAQC (MQOA. 14 B) — HOMUAKM 3 HOCHKAMM Ne O 1O T —
APQYOBI (MAIOTb HOMBIAbLLI 3yOL i CAY>XKOTb AAS
4YOPHOBOTO OBMUAIO-BAHHS);

+ Il kaac (MaA. 14 6) — HOMKMAKK 3 HOCHKOMM Ne 2 TO 3 —
AMYKYBOAbHI (30CTOCOBYIOTb AAS YMCTOBOTO
OBMUAIOBAHHS); MaA. 14. 30BHILLIHI¥ BUA MOBEPXHI:

« =1V =V -VIkAacis (MaA. 14 ) — HOMMAKM 3 HOCIYKAMM HAMKAKY. @ - OKCamMTOBQ,

Ne 4 10 5 — OKCOMMTOBI (30CTOCOBYIOTb AAS OCTATOYHOT © - AMKyBAABHA, B - ADGHOBA
OBPOOKM i AOBEAEHHS MOBEPXOHD ).




TUNM HaNKUAKIB:
30 POPMOIO MOMEPEYHOrO NEPEPI3Y: MAOCKI (MAA. 15 a, 6); KBOARATHI (MAA. 15 B); TPUIPAHHI
(MOA. 15T7); KpyrAl (MOA. 15 A); HONIBKPYTAI (MAA. 15 €); pOMBINHI (MAA. 15 €); HOXIBKOBI (MAA. 15K);
HAMMAKM CNELIAABHOTO MPU3HOYEHHS:

HOMUAKM AAS OBPOOKM KOABOPOBMX CMAQBIB;

HAMMAKM AAS OBPOOKM BUPOBIB 3 AETKMX CMIACBIB i HEMETAAIMHUX MATEPIAAIB;

TAPOBAHI HOMMAKM (30CTOCOBYIOTbCH KOAM MOTPRIOHO NEPEBIPUTU TBEPAICTb Y MAAOAOCTYMHMX AAA
OAMO3HOTO HOKOHEYHMKA MPUACAY, HOCTUHAX BUPOOBY);
OAMQA3HI HOMMAKM;

HAAQIAI (MOA. 16);

PALLMIAIL;

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

K

Maa. 15. Popmum nonepeyHoro nepepisy HaMMAKIB: a, 6 - MAOCKI; B - KRAAPQATHQA; Man. 16. Haacpini
I - TOMIPAHHQ; A - KRYTAQ; € - HOMIBKPYIAQ; € - POMBIYHQA; XK - HOXXOBA

MocCAiAOBHICTb BUKOHAHHS POGIT:

3QroOTOBKY O4MCTUTU BIA BPYAY I MMAY;

OBPOBAOBAHY 30rOTOBKY 30TUCHYTU Y AELLLOTAX;

HAMUAOK MOAOXMTU HO OBPOBAIOBAABHY MOBEPXHIO, MPUTUCHYTU HOMMAOK | MOYATH POBOTY PYXOMM
BMNEPEA-HA3AA.

MeXxaHi3aLis 0o6NMMAIOBAAbHUX POGIT:

YHIBEPCOABHI MEPEHOCHI MALUMHKM. CAY>XKATb AAS 3QHYULLLEHHS TA MOAIDYBAHHSA OOMMAIOBAHMX
MOBEPXOHb LLAIGOYBAABHUAM LLIKYOKOMU;

EAEKTPUYHMM HAMMAOK. [TOUZHOYEHMA AAS BUKOHAHHS PIBHOMOHITHUX CAIOCOPHMX | CKAOAQABHMX
POOIT;

YHIBEPCAABHA LLIAIGOYBAABHO MALLIMHQ;

nepecyBHMIM OBMMAIOBAABHO-3QHMCHMIA BEOCTAT;

CTPIHKOBO-TA MAOCKOLLIAIJOYBOAbHMIA BECTAT;

CTPYrQAbHI BEPCTATM.

AedekTu:

HEPIBHOCTI MOBEPXHi i 30BAAM KPAIB;

HETOYHICTb PO3MIPIB OBMMASHOI 3ArOTOBKM;

BM'ITMHI QB0 MOLLIKOAXKEHHS MOBEPXHI;

30AMPKM, MOAPSMMHM HO MOBEPXHI ASTAAI.

be3nekanpaui:

MW OOMUAKOBAHHI 3AroTOBKM 3 TOCTRMMM KPOSIMM HE MOXHA MIATMHOTU MOAbLL AIBOI PYKM MiA HAMMAOK
MPY 3BOPOTHOMY XOAI;

CTPYXKKY, LLLO YTBOPIOETHCS B MPOLLECI OOMMAIOBAHHS, TOEO A 3HIMATK 3BEPCTATA BOAOCAHOIO LLLTKOLO;
KATErOPUYHO 3000POHIETHCS 3HIMATU CTRYXKKY FOAMMM PYKAMM, 3AYBATU it ABO BUAQAITH CTUCHEHMM
MOBITPIM;

NPV POBOTI CAIA KOPUCTYBATUCT HOMMAKOMM 3 MILIHO HOCOAXKEHUMM PYKOATKAMM;

3000POHAETHCH MPALLOBATHU HAMMAKOMM Be3 PYKOITOK OO0 HAMMAKAMM 3 HOATPICHYTUMM,
PO3KOAOTUMM PYKOSITKAMM.
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NOCAIAOBHICTb BUKOHAHHA CBEPAAIHHA

CBEPAAIHHAM HO3MBAETLCA MPOLLEC YTBOPEHHS OTBOPY B CYLLABHOMY MATEPRIOAI B0 3BIAbLLIEHHS
HASBHOIO OTBOPY 3A AOMOMOTOK PI3OABHOIO IHCTPYMEHTY — CBEPAAQ, 9KOMY B MpoLLeci poboTh
HOAQKOTb OBEPTOBOrO TA MOCTYNAABHOIO PYXY BIAHOCHO MOTFO OCI.

CBepAAIHHS 30CTOCOBYIOTb - AAS OTPUAMOHHS OTBOPIB HEBMCOKOI TOYHOCTI M 3HAYHOI LLOPCTKOCT,
HOMPWKAQA MiA KPIMMAbHI OOATU, 3AKAEMNKM, LLIMMABKM.

Po3cBepAAIOBAHHAM HO3MBAETHCA MPOLLEC 30IAbLLIEHHS AIOMETPY HOSBHOTO OTBORY Y CYLLABHOMY
MATEPIAAI ACTAAEM, Ki OTOUMEHHI AUTTIM, LLITAMIYBAHHSM, KYBOHHAM.

CBEPAAC BYBAIOTH PI3HMX BMAIB. IX BUIOTOBASIOTH 3i LLIBUAKOPISOABHMX, AETOBAHMX TOl BYTAELLEBMX
CTOAEM, O TAKOX OCHALLLYIOTb MAQCTUHKOMM 3 TBEPAMX CMACBIB. CBEPAAO CKACGAQIOTHCS 3 ABOX
YOCTUH: POBOYOI TO XBOCTOBOI. Ha pOoBOYiM YHACTUHI PO3MILLLEHO PI3AABHI EAEMEHTM TA CTPY>KKOBY
KOHQOBKY (TBUHTOBY), MPU3HAYEHY AAS BIABEAEHHS CTPYXKM 3 ODPOOAKOBOHOIO OTBOPY. XBOCTOBA
YOCTUHA CAYTYE AAS 3AKPINAEHHS TA LEHTPYBAHHS CBEPAAC HOA BeEPCTATi aBO Yy pPyYHOMY
CBEPAAMABHOMY OOACAHAHHI.

Buau ceepaAeAa:

s CBEPAAQ OCHALLEHI MAQCTUMHKOMM 3 TBEPAMX CMACBIB, 3QCTOCOBYIOTbCA MPWU CBEPAAIHHI M

PO3CBEPAAIOBAHHI YHOBYHY, 3QrapTOBAHOI CTAAI, MAQCTMAC, CKAQ, MOPMYPY;

s CBEPAAQ 3 BUHTOBMMM KOHABKAMM, 3ACTOCOBYIOTbCA AAS CBEPAAIHHS B'I3KMX METOAIB;
s CBEPAAQ 3MPIMUMU KAHABKAMM, 3ACTOCOBYIOTLCA AAS CBEPAAIHHSA KPUXKMX METOAIB;
s CBEPAAQ 3 OTBOPAMMU AAS MIABEAEHHS OXOAOAXYBAABHOI PIAMHU, 3ACTOCOBYIOTbCA AAS

CBEPAAIHHA OTBOPIB Y HECMPUATAMBUX YMOBOX;

s CBEPAAQ TBEPAOCMAQBHI MOHOAITHI, 30CTOCOBYIOTbCS MPM CBEPAAIHHI HO CBEPAAMAbHMX,

TOKAPHMX BEPCTATAX;
*  KOMOIHOBOHI, 30CTOCOBYIOTbCA AAF OAHOYOCHOIO CBEPAAIHHA | 3€HKEPYBAHHS;
* LLEHTPYBAAbHI, 30CTOCOBYIOTbCS AAS BUTOTOBAEHHS LLEHTDOBMX OTBOPIB;
¢ MEepPOBi, 30CTOCOBYIOTbCH AA CBEPAAIHHA HEBIAMOBIAOABHMX OTBOPIB.

Pi3Hi BMAM CBEPAEA HOBEAEHO HO MOAIOHKY 17.
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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 — LEHTPYBAABHE CBEPAAO, 5 — CTYMIHYACTE CBEPAAO;
6 — LLeHTPYBAAbHE CBEPAAO; 7 — KOHIYHE CBEPAAO; 8 — 6AraroCTyrniHYaTe KOHIYHE CBEPAAO

Mpn CBEPAAIHHI CBEPAAO, LLO 3ATYMUAOCH, AYXE LLBMAKO HAMPIBAETLCH, TOMY MOro tpeba
3ATOHUTU. FK MPABMAO LLE POOAATL LIEHTPOAIBOBAHO Y CMELLAABHUX MOMCTEPHSIX OO0 CAKOCAP MOXE
3ATOMYBATU CBEPAAO COMOCTIMHO HA CMNEUIAAbHOMY 30TOYYBOABHOMY BEPCTATI (AIBOKO PYKOIO
TOUMAIOTb CBEPAAO 30 POBOHY HACTMHY SKOMOIa OAMXKYE AO PI3AABHOI YOCTUMHM, O MPCABOO
OXOMAIOIOTb XBOCTOBMK, 3AEMKA MPUTUCKYIOYM PI3AABHY KPOMKY CBEPAAC AO OOKOBOI MOBEPXHI
LLAIJOYBOABHOTO KPYTY, CBEPAAO NMOBEPTAOTE HOBKOAO BAACHOI OCI i, BUTPUMYIOTb MPABUABHMM HOXMA
3AErKA HATUCKYIOYM HO CBEPAAO, 3ATOYYIOHM MOTO. 3ATO4EHE CBEPAAO AOBOAATH HO BPYCKY. AKIiCTb
3ATOYEHHS CBEPAAQ NEPEBIPAOTb CAELAABHMUM LLUIAOAOHOM 3 BUPI3AMM).



MexaHisauis cBepAAIHHS:

TPRICKAYKA, 30CTOCOBYETLCH AAN PYYHOTO CBEPAAIHHA OTBOPIB HEBEAUKMX AIOMETPIB A0 30 MM, A
TAKOXX AAS CBEPAAIHHA OTBOPIB Y HE3PYYHMX MICLLAX;

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

PY4Hi CBEPAAMABHI BEPCTATH, 30CTOCOBYIOTECSH AAS CBEPAAIHHS, PO3BEPTYBAHHS OTBOPIB;

PYYHI CBEPAAMABHO-MTHEBMATUYHI MALLMHK, 3ACTOCOBYIOTHCH AAS CBEPAAIHHA OTBOPIB Y AETOASX
BUIOTOBAEHMX 3 AAKOMIHIEBOTO, MATHIEBOTO CMAQBIB, M'IKUX CTOAEM;

CBEPAAMAbHIBEPCTATM.

MoCAIAOBHICTb BUKOHAHHSA CBEPAAIHHS:

3AroTOBKY OYUCTUTM BIA DPYAY i MUAY;

PO3MITUTU MICLLE AAT CBEPAAIHHS;

BCTAHOBMUTU | 3AKPIMUTU AETAAb, 3ACTOCOBYIOHM PIBHOMAHITHI MPUCTPOI (MPUXBATK 3 BOATAMM,
MPU3MM, OMOPU, KYTHUKM, AELLLATA);

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

NPUCTYNUTL AC POBOTH.

besneka npadi:

NPy pPo6OTi 3 PYHHUMU EAEKTPUHHUMU BEPCTATAMM:

MNPALLIOBATU AULLIE B 'YMOBMX PYKOABMYKOX | KOAOLLIQX; SKLLLO HEMOE KOAOLLI, MiA HOTW CAIA MIACTEAATU
F'YMOBMI KMAMAMOK; KOPMYC PYYHUX CBEPAAMABHUX BEPCTATIB MAE OYTU 3A3EMAEHMIM;

nepeA BMUMKAHHIM PYYHUX CBEPAAMAbHMX BEPCTATIB CAlA CMOYATKY MEPEBIPUTM CMPABHICTb
EAEKTPO-MEPEXI TA IBOAILLI;

BMMKATU PYYHUM CBEPAAMABHUM BEPCTAT AMLLE MPU BUMHATOMY 3 MPOCBEPAAEHOTO OTBOPY
CBEPAAI, A BUMMATU CBEPAAO 3 NMATPOHY AULLIE MICA BUMMKOHHSA CBEPAAMABHOIO BEPCTATY;
NepPIoAMYHO CMOCTEPIFATI 30 POBOTOIO LLITOK EAEKTPOABMIYHA BEPCTATA;

MPEU 3yMKHLL BEPCTATA, MOSBI ICKPIHHA ABO0 3AMnaxy HE PO3OUPATM HA MICLL, A 3AMIHUTK MOTrO
CMNPOBHUM;

npu po6oTi HO CBEPAAMABHOMY BEPCTATI:

HOAIMHO 3QKIMUTK 3ArOTOBKY HO CTOAI i HE MPUTPUAYBATU i MiA HOC POOOTU PYKAMM;

He 30AMLLIATU KAIOY Y CBEPAAMABHOMY MATOOHI;

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

CAIAKYBOTM 30 POOOTOKO HOCOCA M KIABKICTIO OXOAOAXKYBAABHOI PIAMHM;

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

HE BMUMATU PYKOK 3AAMOHMX IHCTPYMEHTIB 3 OTBOPY, KOPUCTYBATUCH CMELLIAABHUMM
MPUCTPOIMM;

HEe HATUCKATU CUABHO HO BOPKIAb OAQHI MPU CBEPAAIHHI 3ArOTOBOK 301 POBOYMM XIA,;

MPEU 3AMIHI MATPOHY QB0 CBEPAAQ MIAKAQAQTM AEPEB'IHY MIAKAOAKY HA CTIA BEPCTATA MiA
LLUMUHAEAb;

MOCTIMHO CAIAKYBOTM 30 CAPABHICTIO PI3AABHOTO IHCTRYMEHTY;

He NePEeACBATU i HE MPUMMATM BYAb-KMX MOEAMETIB HEPE3 MP ALY BEPCTAT;

He NPALLIOBATM HA BEPCTATI B PYKABULLAX;

HE OBMUPATUCST HA BEPCTAT MiA HAC MOro POBOTH.
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NOCAIAOBHICTb HAPI3AHHS BHYTPILLUHbOI PI3bEU

Hapi3zyBaHHAM pi3bbK HO3MBOETLCS MPOLLEC i YTBOPEHHS 3HATTAM CTPYXKM HO 30BHILLIHIX B0

BHYTPILLIHIX MOBEPXHSIX 30rOTOBOK AETAAEM.

Pi3bOa BYyBAE 30BHILLIHBOIO | BHYTPILLIHBOK . AETOAb i3 30BHILLIHBOIO Pi3bOOKO HA3MBAETLCS FBUHTOM, O

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

OCHOBHi @A@MeHTH pPi3bou:

e MPOMDIAb PI3bOM — LLE KOHTYP Nepepisy pi3bbu MAOLLMHONO, SKA MPOOXOAMTL HEPE3 BICb OOATA ABO
ramKku;

o KYTMPOMIAI —KYT MK OIHHUMM CTOPOHOMM MPOCDIAKD Pi3bOU;

s BMCOTQ MPODIAIO Pi3bOU - BIACTAHb BiA BEPLLIMHM AO OCHOBM MPOCDIAIO;

s KPOK Pi3bbu — BIACTOHb MK HOMOAMKYMMM OAHOMMEHHUMU BIHHUMIKM CTOPOHAMM MPOADIAIO B
HANPSIMKY MAPAAEABHOMY OCi Pi3bOU;

e 30BHILLIHIM AIOMETP Pi3bOM—AIGMETP YIBHOTO LIMAIHAR G, ONMMCAHOTO HABKOAO Pi3bOOBOI MOBEPXHI;

¢ BHYTPILLHIM AIGMETP PIi3bOM — AIAMETP YIBHOTO LLMAIHAP O BIUMCOHOTO Y Pi3bOOBY MOBEPXHIO;

e CEPEAHIM AIOMETP PI3bOU — AIOMETD YIBHOTO LIMAIHARQG, CRIBBICHOTO 3 Pi3bOOLO, TBIOHA SKOro
nepeTMHAE NPOdDIAb PI3bOU B TOYKAX, A€ LLMPUMHA 3ANAAMH AORIBHIOE MOAOBKMHI HOMIHOABHOTO
KPOKY Pi3bOu.

MpodiAi pi3bbu (3a0AEXATb Bia GOOPMM PIBAABHOTO IHCTPYMEHTA, 30 AOMOMOTOIO FKOrO MPOBO-

AMTBC HOPI3ZAHHS Pi3bOM) . KanacudoikaLLig pi3bd 30 MpoddiAeM BUTKIB (MAA. 18):

s TPUKYTHI (MQA. 19);

s TMPAMOKYTHI;

s TPANELEIAQAbHI;

s YMNOPHI;
s KPYrAI.
60° Kpok 60° 30BHILLHIM AlameTp
A
@ AR\ “
N N
a 6}
29° Y v
AOBXMHO Pi3bOu BHYTPILLHIM AlameTp
N \
B
Man. 18. lNpopirb pi3bbu Man. 19. EAeMeHTH TPUKYTHOI pi3bbum

30 YUCAOM BUTKIB PI3bOM MOAIAIOTHCH HO OAHO3AXIAHI TO 6AraTO3aXiAHI. XOAOM pPisbOU HO3MBAETHCH
OCbOBE MNEPEMILLLEHHSA TBUHTA 30 OAMH MOTO OBET.
OCHOBHi TMNUK Pi3bO:
s METPMYHA PI3bOA — MAE TPUKYTHUM MPOMIAL 3 MAOCKO 3PI3AHMMM BEPLLUMHOMM (MOA. 20 Q),
OYBAIOTb 3 HOPMOABHUM | ADIOHUM KDOKOM;
«  AIOMMOBA Pi3bBA—MAE TPMKYTHMIA MTAOCKO 3PI3AHMM MPOADIAb 3 KyTOM 55°a60 60° (MaA. 206);
s TPYOHA UMAIHAPKMYHA PIi3bOa (MaAA.20B).

/:/
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Maa. 20. OCHOBHI THn PIi3bb
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IHCTPYMEHT:
AAS Hapi3yBOHHSA BHY TPILLHbOI Pi3b61 BUKOPUCTOBYIOTb MITYMKM, IKi NOAIASIOTbCS HA:
* 30 NPU3HAYEHHIM — PYYHI, MOLLUMHHO-PYYHI, MALUMHHI;
*  3aMpPOodiAeM HOPI3yBAHOI Pi3bOU — AAS METPUHHOI, AKOMMOBOI, TOYOHOI;
* 30 KOHCTPYKLLEK —LLAbHI, 30ipHI, CMELOAbHI.

MiT4MK — OCbOBMIM BATATOAE30BKM AASG HOPI3YBAHHS BHYTPILLIHBOI Pi3bOU (MAA. 21). CKAOGAQETHCA 3
ABOX OCHOBHMX YACTMH — PO OYOI TA XBOCTOBOI.

~ 306ipHa | KAAIBPYBAABHO KBOAPATHO FOAOBKQ
4ACTMHO 4OCTMHA |
pPOBOoYa YACTUHA XBOCTOBMK

MaA. 21. 30BHILLIHIM BUTASA MITYMKO

MocAiAOBHICTb BUKOHAHHS POGIT:
s MIAFOTYBATM OTBIP MiA HOPI3AHHSA Pi3bOWU;
e BMOPATMBOPOTOK;
e 3QroTOBKY 3AKPIMUTK Y AELLLATOX;
e BCTQBMWTM B OTBI BEPTUKAABHO MITYMK;
s MO4OTU OBEPTAABHI PYXM.
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NOCAIAOBHICTb HAPI3AHHS 30BHILLHbOI PI3bBU

AA HOPI3OHHS 30BHILLHBOI Pi3bOU, BUKOPUCTOBYIOTb

NAALLKU (MAA. 22), 9Ki MOAIASIOTbCS HA:

L]

KPYTAil, ©YBAIOTb: LLIAbHI i 30IPHI;
Pi3bOOHAKATHI;

PO3CYBHi;

KAYMu.

KAynn — ue pydYHuM CAKOCOPHUM IHCTPYMEHT, KM
NPU3HAYEHUN AAR LLBUMAKOIO HAPI3AHHS 30BHILLUHbOI
Pi3bOK Ha TPYOOX (MAA. 23).
PYHKLIOHOABHOT YOCTUHUM — PI3LLIB (3MIHHUX), aKi
PO3TALLIOBYIOTbCS B TPMMONI, KU OAHOYACHO BUMKOHYE
AOYHKLIIO HOMPAMHUX. MoXXe ByTn BIAPENYABOBOHMM HO
MNOTPIOHKM PO3MIP. TTPUHLLMM POBOTU 3 KAYMMOM TAKMIMA
Ke LLO | 3 MAQLLKOI, OA€ BIH MQAE 3MIHHI PI3AAbHI
EAEMEHTU, 9Ki BUTOTOBASIOTb 3 Ay>XXE AOPOTOro i MILLHOTO
METAAY. TAKOX X OCHALLYIOTb TPICKAYKAMM, AKi
AO3BOAAIOTb HE MEPEXOMAIOBATM BECH 4YAC PYKOFTKY

MOCTYMAAbHUMM PYXTMM.

MocCAiAOBHICTb BUKOHAHHSA POGIT:
MiAFOTOBUTU FBUHT MiA Pi3bOY;

BMOPATU KAYM;

3AroTOBKY 3AKPIMMUTL Y AELLLATOX;

HOKAQCTM MAQLUKY 3 KAYMOM;

NoYaTM OBOEPTAABHI PYXM.

MexaHisauis Hapi3yBAHHSA pi3bbu:
PI3bOOHAPI3YBAY 3 EAEKTOUYHMM MPUBOAOM;
PI3bOOHAPI3YBAY 3 MTHEBMATUYHUM MPOUBOAOM;
CBEPAAMABHMM BEPCTAT.

Buaun aAedekTis:

PBAHA Pi3bOQ;

TYNa pi3bda;

HETOYHUI NP ODIAb PI3bOU;

NOCAQDAEHA Pi3bOQ;

TYra pisbba;

KOHYCHICTb pi3bOU;

NOAOMKQ;

3PWB Pi3bOMU.

besneka npaui:

CKAOAQETLCS 3 OCHOBHOI

Man. 22. 30BHILLIHIVM BUTASA MAQLLIKM:
] — KOHABKA AAS BIABEAEHHS CTPYXKKM;
2 —3ab6ipHQa 4YaCTMHA
(AAS HOPI3QHHS HEMOBHOIO BUTKA);
3 — KQAIBPYBAABHQA YACTUHA
(AAS HQPI3AHHS MOBHOIO BMTKQ;
4 — OTBIP AAS CTOMOPIHHSA

Maa. 23. Kaynm ans
HApPI3yBAHHA Pi3bOK HO TpyBax

NPW HAPI3YBAHHI Pi3bOM MITYMKOM TA MACLLKOIO B AETOASX 3 CUABHO BUCTYMNAKOYMMM FTOCTRUMM
YOCTUMHOMM CAIAKYIOTb 30 TUM, LLLOO MPK MOBOPOTI BOPOTKA HE MOPAHUTU PYKM;
MPM HAPI3YBAHHI PI3bOM MITYMKOM TA MACLLIKOK HO BEPCTATI BUMOIM BE3MEKM Ti XX CAMI, LLLO M

NpY POBOTI HO CBEPAAMABHMX BEPCTATAX.
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NMOCAIAOBHICTb BUKOHAHHA PI3BAHHA

Pi3QHHSAM HO3MBAIOTb BIAAIAEHHS YOCTMHM 3QrOTOBOK BiA COPTOBOrO ABO AMCTOBOTO METEPIAAY.
Pi3aHHS BUKOHYIOTb §K i3 3HOTTAM CTPYXKKM, TOK | 6€3. Pi3AHHS 3i 3HITTIM CTPRYXKKM 3AIMCHIOIOTb PYHYHOIO
HO>KIBKOIO, HO HOXKIBKOBMX, KPYTAOTUAIABHMX, TOKAPHMX TA BIAPIZHMX BEPCTATAX. be3 3HATTA CTRY>KKM
MATEPIAAM PO3PI3YIOTb PYYHUMM BAXKIABHUMM | MEXAHIMHUMM HOXMUAMM, TOCTPO3YOLAMM,
TPYOOPI3AMM, MPEC-HOXKMLISMM, LUTAMAAMM. AO PI3AHH HOAEXMTb TOKOX HOAPRI3YBAHHI METERIAAY.

Pi3aHHS pY4HMMMU HOXKMULLAMMU:

- 3BUMAMHI PY4Hi HOXML (MQA. 24 0)30CTOCOBYIOTb AAS PI3AHHA CTAABHMX AUCTIB TOBLLMHOK 0,5...1T MM
i AUICTIB KOABOPOBMX METAAIB TOBLLIMHOIO AO 1,5 MM. PY4HI HOXXMLL] BUTOTOBASKOTH 3 MPAMMAMM | KDMBUMM
PI3AABHUMM A€3OMU;

- PY4Hi MAAOTABAPUTHI CUAOBI HOXMLL, CAYXKOTb AAS PI3AHHS AMCTOBOTO METOAY TOBLLIMHOIO AO 2,5
MMITIPYTKIB AIIMETPOM AOC 8 MM;

- BOXiAbHi HOXML] (MOA. 24 ©) 30CTOCOBYIOTb AAS PI3AHHS AMCTOBOI CTOAI TOBLLUIMHOKO AO 4 MM,
OAIOMIHIIO TO AQTYHI— A0 6MM,;

- MaxoBi (eAekTpodikaBaHi) HOXMLL (MOA. 24 B)3ACTOCOBYIOTb AAS PI3AHHS AMCTOBOTO METAAY
TOBLUMHOLO 1,5...12,5 MM 3rpaHmLEO MILIHOCTI 450...500Mr1a;

- HOXXMLLi 3 MOXMAMMM HOXAMM (FMABMOTUHHI) (MOA. 24 1) AQIOTb 3MOTY PI3ATU AMCTOBMM METAA
TOBLLIMHOKO AO 32 MM, AUCTH PO3MIPOM 1000...32000 MM, piaLLie LUTOBOBMI MPOKAT, A TOKOX AMCTOBI
HEMETOAEBI MATEPIOAM.

=

Pi3aHHSs HOXiBKOIO:
- py4HaQ HOXIBKA (NMAQ)(MOA. 25) - IHCTDYMEHT AA4
PI3AHHS TOBCTILLMX, HDK MPW PIBAHHI HOXULAMM, AUCTIB o 3 /
LUTABOBOTO, KPYFAOrO, MPOMIABHOIO METAAY, A TAKOX
NPOPI3YBAHHS LLAILLB, NA3iB, OBPI3YBAHHS M BMPI3YBAHHS
3AroTOBOK MO KOHTYpY. Py4yHO CAIOCAPHO HOXIBKA
CKAOAQETLCS 31 CTAHKA (PAMKM) 1, HOXKIBKOBOrO MOAOTHO
5. HO OAHOMY KiHLI POMKM € HEPYXOMAO TOAOBKA 6 3
XBOCTOBMKOM | PYKOATKOIO, A HA IHLLOMY — PYXOMO
FOAOBKA 4 3 HATHKHUMM TBMHTOM | TAMKOIO 2,3 AAS MaA. 25. 30BHILLIHI BUA DY4YHOT HOXKIBKM
HOTArYBAHHA MOAOTHA. Y TOAOBKOX € MPOPI3n, y §Ki
BCTABASIOTb HOXKIBKOBE MOAOTHO i 3AKPIMAKOIOTH LUTUADTH.

HoXxiBkOBe MOAOTHO — LLe TOHKQ, BY3bKO CTAAEBA
MAQCTMHAO 3 ABOMO OTBOPCAMM AAS 3AKPIM- AEHHS, KA MA€E 3yOum HO 0OAHOMY 3 pebep. NoAoTHa
BUTOTOBASIOTb 3i CTAAI YT10A 1O X6BP, iX 1BEpAICTE 61...64 HRC. 30AEXHO BiA MPU3HAYEHHS
HOXXiIBKOBI MOAOTHA MOAIASIOTBCH HA PY4YHI TA MALLIMHHI.

MoCAIAOBHICTb BUKOHOHHS pO6iT:
s 30KPINAIOKOTH PO3PI3YBAHMIM METAA Y AELLLATOX;
s BMOMPAIOTb MOAOTHO 3MAHO 3 TBEPAICTIO, OOPMOLD, PO3MIPAMM PO3PIZYBAHOTO METAAY;
* MOAOTHO BCTABASIOTb Y MPOPI3M FTOAOBKM TAK, LLLOG 3yOuM BYAM CNPAMOBAHI BIA PYKOATKM;

Man. 24. HOXMUI AAS PI3AHHI METAAY

4 5 6
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HATANYIOTb MOAOTHO (CTYMiHb HATArY MEePEBIPIOTh, AETKO HATUCKYIOYM HO HbOTO MOAbLLEM 30OKY;
AKLLLO MOAOTHO HE MPOMMHAETLCS, HOTAT AOCTATHIM);

PO3MIHAKOTb MICLLE PO3PI3YBAHHS;

MOAOTHO BCTOHOBAKOIOTb HO MICLLE PO3MIMYBAHHS | TOCTYMOBO — OBEPHEHNUMM PYXAMM MOYMHOKOTL
pobory.

MexaHisauiis pisaHHs:

HO>KIBKOBI MMAM 3ACTOCOBYIOTb AAS PI3AHHS COPTOBOIO i MPOQDIABHOIO METAAY;

3ATMCKHI AELLLOTA 30CTOCOBYIOTb AAS 3ATMCKAHHS 3AroTOBOK BEAMKMX MePePI3iB Bia 40 A0 250 MM,
PY4HI EAEKTPUYHI HOXKMLL 3ACTOCOBYIOTb AAS PI3AHHS AMCTOBOTO METAAY TOBLLIMHOK AO 2,7 MM,
MHEBMATUYHI HOXKMLL 3ACTOCOBYIOTb AAS PI3AHHS CTAABHOTO AMCTA TOBLLIMHOKO 3 MM;

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

Oco6AUBI BUAM PI3AHHS:

OBPA3MBHE PI3AHHS 3ACTOCOBYIOTb AAS PI3AHHA MATERIOAB HOMPI3HOMOHITHILLOTO MPOADIAIO
200x200 MM i TRYD AIOMETPOM A0 600 MM;

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

PIi3AHHS METAAY MiA BOAOKO 3ACTOCOBYIOTh AAS PI3AHHA OCOBAMBOI KOHCTPYKLLI, LLLO MAE KOBMAYKM,
AKI HOAArQKOTb HA PI3AABHY FOAOBKY. [1oU PI3AHHI HA TAMOKHI 20 M.

be3neka npaui:

obepiraT pyku Bia MOPAHEHb PI3AABHUAMIM KDOMKOMM HOXKIBKM OO 30 AMPKAMM HO METOAI;
CAIAKYBATM 30 MOAOXKEHHAM MAABLLB AIBOI PYKM, KA MIATPUMYE AUCT 3HM3Y;

HE 3AYBATU CTRYXKKY | HE BUAQAATU T PYKAMM, LLLOD YHUKHYTU 300PYAHEHHS O4e ABO MOPAHEHHS
PYyK;

He 30XAPALLLYBATU POBOYE MICLLE HEMOTRIOHUM IHCTRYMEHTOM | AETOAIMM;

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

He NepeBOAMTM NAC 3 BUCTYMY HA BUCTYN MM POBOTI HOXIBKOBOrO BEPCTATA.
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AOAATKOBI TEMU 31 CAIOCAPHUX POBIT

BUMNPAMAEHHA TA PUXTYBAHHA METAAY

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

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

BunpsmAeHHa moxe 6yTu:

s PYYHE;
s MALUMHHE.
IHCTPYMEHT:
s MPABUABHA MAUTQ;
e PUXTYBAAbHO ©AOKQ;
*  MOAOTKM 3 PAAIYCHUM DOMKOM;
*  MOAOTKM 3 BCTOBHUMM BOMKAMMU;
* TAGAMAKM (AEPEB'IHI Y41 METAAEBI BPYCKM) 3QCTOCOBYIOTb MPM BUMPAMAEHHI TOHKOTO

AMCTOBOTO YM LUTABOBOIO METAAY.

MocAiAOBHICTb BUKOHAHHS POGIT:

e OYUCTUTM MOBEPXOHb 3ATOTOBKM BIA MUAY | BPYAY CMELLIAABHOIO LLLTKOLO;

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

e MEPEBIPUTU KOMBU3HY AETAAI;

s KPAi BUTHYTUX MICLLb MO3HAYUTU KPEMAOIO;

e 3QrOTOBKY B35TU B AIBY PYKY, MOAOTOK B MPABY i MOYUHATU HOHOCHUTU YAQPU, CUAQ YAQPIB

MQAE BYTU PO3MIPHOIO 3 KPMBU3HOIO.

MeXxaHisauis BUNPAMAEHHS:

e 3TMHAOAbHI BOAbLL (PY4HI, MPWBOAHI);
s AUCTO3MMHAABHQA TPMBAAKOBO MALLMHQ;
e TBMHTOBI NPECHM.

BunpamAeHHs 3BapHUX BUPOGIB:

XOAOAHE BUMPIMAEHHS 3BAPHUX 3'€EAHAHb 3 HE3HAYHMM XXOAODBAEHHSIM BUKOHYIOTb B PYYHY
30 AOMOMOTOKO AEPEB'AHUX | CTOABHMX MOAOTKIB HO MAMTOX, KOBAAAQX, ONPABAX ABO
MHEBMATUYHUM MOAOTKOM. XOAOAHE BUMPAMAEHHS BUKOHYIOTb AY>KE OBEPEXKHO, AIATHKY
3BAPHOrO BUPOOY BAAPAOTE MOAOTKOM, BHOCAIAOK HOTO METOA AOBOASATE AO CTAHY TEKYHOCTI M
BMPIO NOYMHAE NOCTYNOBO HABYBATK MNOTPIOHY DOPMY. AA YHUKHEHHS MOXKAMBUX PUCOK i
30py0OOK BiA YAQPIB MOAOTKA, 3ACTOCOBYKOTb MOAOTKM 3 OMPABKAMM 3 TAOAKOIO POBOYOO
NOBEPXHEIO.

besneka npawi:

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

MOAOTKM HO PYKOSTKAX);

s AAf 30XMUCTY PYK BiA YAQPIB TA BIOPALLIT METOAY MPALLIOBATH B PYKABULLIX;
e 3AroTOBKY HA MAMTI ABO KOBAAAI YTPUMYBATM MILLHO.

3r’MHAHHSA METAAY

3rMHAHHSA — LLe Cnocib 0BpPoBKM METAAY, MPM FKOMY 3AroTOBLL OO0 1T YHOCTMHI HOAQETLCS 3iIrHYTA
doopma. CAKOCAPHE 3TMHAHHS BUKOHYETLCS MOAOTKOM (KPALLLE 3 M'AKMMIM BOMKAMM) Y AELLLATOX,
HQ MAMTI B0 30 AOMOMOTIOI CMELIAAbHMX MPUCTPOIB. TOHKMM AMCTOBMM METAA 3TMHOIOTb
KMAHKAMM, BUPDOOM 3 ADOTY AIAMETPOM A0 3 MM —MAOCKOTYOLLIMIM QDO KPYTAOTYOLAMM. STMHAIOTH
AMLLIE MAQCTUYHMM METAA.

MeXxaHisawis 3ruHaAbHUX POGIT: MPOQDIAI (LLUTABOBMM, COPTOBMM METAA) 3 PI3HUMM PAAYCOMM
KPUBM3HM 3TMHAKOTL HA:
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s TPU- QOO HOTUPUPOAMKABUX BEPCTATOX;

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

TPYOU 3TMHAIOTb PYHHUM CIIOCOOOM, Y TAPRSHOMY | XOAOAHOMY CTAHI, 3 HOMOBHIOBAYEM i B€E3.

*  3rMHAHHA TPYO Y rapsA4oMy CTAHI 30CTOCOBYETLCS MPK AIAMETPI BiabLL aK 100 Mm. [Mpur rapsHomy
3M’MHAHHI 3 HAMOBHIOBAYEM TPYOY BIAMCAIOKOTh, PO3MIMAIOTb, A MOTIM OAMH KiHELLL 30KPUBAIOTH
AEPEB'IHOIO YU METAAEBOIO MPODKOID. AAF YHUKHEHHS BM'ATUH, BUCTYMIB | MOABM TPILLLMH MPU
3MMHAHHI TPYOY HAMOBHIOKTb APIOHUA MICKOM, MPOCIIHUM YEPE3 CUTO PO3MIPOM 2 MM, BO
HQASBHICTb Y MICKY BEAMKMX KOMIHLLIB MOXE MPUM3BECTU AO MPOACBAIOBAHHS CTIHOK TRYOM, O HOATO
ARIOHMIA MICOK AAS 3TMHOHHS HEMPUAQTHWIM, 6O NPUW BUCOKIM TEMMNEPATYPI CRIKAETLCS | IPUropIE A0
CTIHOK TPYOW. MiCAS 3AMOBHEHHS MICKOM APRYMMM KiHELLb 30OUBAIOTb MPOBKOIO, B IKOI MQIKOTb OYTH
OTBOPM QDO KOAHOBKM AAS BMXOAY O3B, LLLO YTBOPKOKOTHCSH MPM HAMPIBAHHI. AIOMeTp npobokK
(3ArAYLLIOK) 30AEXXMUTb BiA BHYTRILLIHBOTO AIOMETPA TRYOM. Y pasi neperpiBaHH: ToyOy OXOAOAXKYIOTb
AO BULLIHEBO-4EPBOHOIO KOALOPY. Bia AOCTATHBO HAPITOI YHACTUHM TPYOM BIACKAKYE OKAAMHAL. 10
30BEPLUEHHI 3TMHAHHS BMOMBAIOTE GO0 BUMAAIOIOTE MPOBKM | BUCHMMNAKOTb MICOK. 3rMH NEPEBIPAIOTL
LLUIOBAOHOM.

¢ 3rMHAHHSA TPYO Y XOAOAHOMY CTAHI BUKOHYIOTb 30 AOMOMOTOIO PI3HMX MPUCTOOIB. HOMMPOCTILLIMM
MPUCTPOEM AAG ITMHAHHS TPYD AlameTpom 10...15MM € NAUTA 3 OTBOPAMM, B SKiM Y BIAMOBIAHMX
MICLIAX BCTAHOBAIOKOTb LLITUPI, LLLO CAY>KATb YNOPAMM MPU 3TMHAHHI. TDYOU HEBEAMKMX AIOMETPIB
(A0 40 MM) 3 BEAVKMMM PAATYCOAMM KPMBM3HM 3TUHAKOTL Y XOAOAHOMY CTAHI, 30CTOCOBYKOHM MPOCTI
PY4HI TPUCTPOI (TPYOY BCTAHOBAKOIOTb MiDK 3TMHAABHOKO OMPOBKOIO | XOMYTUKOM | DYKAMM 3TMHAIOTb
MO >KOAOMOAIBHOMY 3ArAMOAEHHIO 3TMHAABHOI OMPCBKM).

*  MIAHI TPYOM, §Ki MIAAFTQIOTb 3TMHAHHIO Y XOAOAHOMY CTQAHI, BIAMOAIOIOTH MPU TEMNEPATYPI
600...7000C i OXOAOAXYIOTb Y BOAI. HOMOBHIOIOTE KAHIGOOAAID Y XOAOAHOMY CTOHI; MICKOM Y
HArPITOMY.

e AQTYHHiI TPYOM, gKi MAAATQIOTh 3MTMHCOHHIO Y XOAOAHOMY CTQOHI, BIAMOAKOIOTE MPK TEMMNEPATYPI
600...7000C i OXOAOAXKYIOTb HO MOBITPI. HAMOBHIOIOTE KAHIGDOAAIO Y XOAOAHOMY CTCAHI; MICKOM Y
HArpITOMY.

s AIOPOAAIOMIHIEBI TPYOMU, FKi MIAAIrQIOTH 3TIMHOHHIO Y XOAOAHOMY CTQHI, BIANOAIOIOTL MPU
Temnepartypi350...4000C i OXOAOAXKYIOTb HO MOBITPI.

PO3BAABLLLOBAHHA TPYO MOAIrae y pO3LUMPEHHI (PO3KATYBAHHI) KiHLIB TPYO 3CepeAmHuM
CMNELLOABHUM HCTPYMEHTOM (BOABLLBKOIO). AAS LLbOTO IHCTPYMEHT 3ATUCKAIOTh Y CAKOCOPHMX
AELLLaTaX, TPYOY BCTAOHOBAIOIOTH Y BIAMOBIAHMIM i AAMETPY OTBID, O MOTIM YAGPHUM MOAOTKOM MO
OMPABLL PO3BAAbLLLOBYIOTH KIHELLS TPYOM A0 MOTPIOHUX PO3MIPIB. KiHLL TPYOM AIOMETPOM BiAbLL 9K 18
MM PO3BOAbLLBOBYIOTb 30 AOMOMOTOK CMELJAABHOI BOABLLBKM, LLLO MAE CTAAbHUM CTEPXEHb, HA
OAHOMY KiHLLi € KOHYC, O HO IHLLIOMY — KBOAPATHO FOAOBKA. CTEPXKEHD YMILLLEHO B KOPMYC, BCEPEAMHI
AKOTO PO3MILLLEHI POAMKM, LLLO MAKOTb HEBEAMKY KOHYCHICTb.

AedekTu:

e MPU 3MIMHAHHI METOAY HAMYACTILLMMM € CKICHI 3MMHM T MEXAHIYHI MOLLKOAXEHHS OBPOBAEHOI
NOBEPXHI, 9K PE3YABTAT HEMPOABUABHOTO PO3MIHYBOHHS QOO0 3AKPINAEHHS AETAAI B AELLLATOX BULLLE
YU HUKYE PO3MIMOABHOI AHIl, O TOKOXX HAMPABEABHOTO HOHECEHHS YAQPIB;

¢ TMPABUABHO 3iIrHYTUAMIM BBADKAIOTLCS TRYOM, Ki HE MAIOTb BM'ATMH, BUCTYMIB, CKAQAOK.
be3nekanpaui:

¢ 3AroTOBKY MILLHO 3AKPIMAKOIOTH B AELLLATOX OO0 IHLLIMX MPUCTPOSX;

s MPALIOKOTb AULLIE HO CIPOBHOMY OOACAHOHHI;

e MEePEAPOBOTOK HA 3IMHAABHOMY BEPCTATI O3HAMOMAIOKOTLCS 3IHCTRYKLLED;

*  POBOTUBUKOHYIOTb OBEPEXKHO, LLLOG HE MOLLIKOAMTU MAABLL PYK;

s MNPALLOTb B PYKOBULLAX i B3ACTIOHYTOAMY XOAQTI.

3EHKEPYBAHHA, 3EHKYBAHHSA, PO3BEPTYBAHHA OTBOPIB

3eHKEPYBAHHAM HA3MBAETLCH Npouec OBPOOKM 3eHKEPAMU LMAIHAPUYHMX | KOHIYHUX
HEOBPOBAEHMX OTBOPIB Y AETAAIX, BUTOTOBAEHMX AMTIM, KYBOHHAM QOO LLITAMMIYBAHHIM, QOO
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OTBOPIB, MONEPEAHBO OTPUMAHMX 3 METOIO 3BIAbLLIEHHS IXHBOTO AIOMETPA, MABMLLIEHHS AKOCTI MOBEPXHI i
TOYHOCTI (3MEHLLEHHS KOHYCHOCTI, OBOABHOCTI).3€HKEPYBAHHS € OCTATOYHOK OBPOBKOIO OTBOPY QGO
MPOMDPKHOIO OMEPALLEID MEPEA PO3BEPTYBAHHAM, TOMY MPU 3EHKEPYBAHHI 30AMLLIOKOTH HE3HOYHI
NPUNYCKU AAS OCTATOYHOI OBPOOKM OTBOPY 3BEPTYBAHHIAM.

IHCTPYMEHT: 3eHKEP (BIH CXOXXMM HO CBEPAAO, MPALIOE TOKOX 9K CBEPAAO), BUTOTOBASETHCS 3
LLIBUAKOPI3OABHOI CTOAI; ©YBAKOTb ABOX TWMIB: CYLUABbHI 3 KOHHHMM XBOCTOBMKOM i HACOAHI. TepLui
30CTOCOBYIOTLCS AAS MOMNEPEAHBOI OOPOOKM, A APYTi—AAT OCTATOYHOI OOPOOKM OTBOPIB.

3eHKYBAHHA — LLe MpoLec 0BpoBKM CRELOABHUM IHCTOYMEHTOM LIMAIHAPMYHKMX QOO KOHIMHMX
3ArAMBAEHB | OACOK MPOCBEPAAEHMX OTBORIB MiATOAOBKIM OOATIB, FBUHTIB i 3SOKAEMOK.

IHCTPYMEHT: 3EeHKIBKO (OCHOBHOKO OCOBOAMBICTIO 3€HKIBOK MOPIBHIHO 3 3€HKEPOAMM € HAABHICTb 3yOiB
HQ TOPLL | HAMPAMAEHMX LLANAD, AKMAMM 3EHKIBKM BBOAATb Y MOOCBEPAAEHMM OTBIP. 34 GOOPMOIO PI3AABHOI
YACTUHM 3EHKIBKM MOAIASIOTECH HO LLUAIHAPMYHI, KOHIMHI i TOPLLEBI (LLEKIBKM) ).

Po3BepTyBAHHA — L& MPOLLEC YMCTOBOI OOPOOKM OTBOPIB, KM 306e3Medye TOYHICTb 30 7...9 M
KBOAITETOMMI LLIOPKICTb MoBepxHi 1,25...0,63 MKM.

IHCTPYMEHT: PO3BEPTKA. PO3BEPTAHHS OTBOPIB 3AIMCHIOETHCH HO CBEPAAMABHMX I TOKOPHMX BEPCTATAX
abo BPY4HY. Po3BepTKM OYBOKOTH: PYYHI | MALLMHHI; BIAPIBHAOTECA TUM, LLLO Y MOLLIMHHMUX KOPOTLLC
POBOYC YACTHHA.

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

+  3QrOTOBKY O4YUCTUTM BiA OPYAY i MMAY;
e BCTAHOBMTM i 3OKPIMUTK 3QrOTOBKY, 3QCTOCOBYIOYM PIBHOMOHITHI MPUCTROI (MPMXBATKM 3 OOATAMM,

MPU3MM, ONOPU, KYTHUKK, ASLLLATA);

s BUOMPATK MOTPIOHMM PO3MID 3EHKEPQA, 3EHKIBKM, PO3BEPRTKM. 3AKPIMUTU IHCTPYMEHT Y MATPOH

NPUCTPOIO;

e MPWCTYNAOTb AO POOOTM.

besnekanpaui:

s MPUY 3EHKEPYBAHHI, 3€HKYBAHHI, PO3BEPTYBOHHI CAlA BMKOHYBATM Ti CAMI OMepaLli, WO i npwu

CBEPAAIHHI.

KAEMAHHA

KA€NAHHAM HO3MBAETLCA MPOLLEC 3'€EAHOHHS ABOX OO0 KIABKOX ASTAAEM 30 AOMOMOTOIO 30KAEMOK.
3akAaenka — LLe LMAIHAPUYHMIA METAAEBMIN CTEP>KEHD 3 FTOAOBKOIO MEBHOI GOOPMM. [TOAOBKA 3AKAEMKM,
BUrOTOBAEHA PA3OM 3i CTEPXKHEM, HA3MBAETHCSH 3AKACAKOLIO, O TA LLLO YTBOPKOETLCA Mia YOC KAEMAHHS 3
YACTUHM CTEPXKHS, KA BUCTYNOE HOA MOBEPXHEIO CKAEMYBAHHMX ASTAAEM - 3AMUKAIOHOIO.
3a dpopMOoI0 roAOBOK PO3PI3HAIOTLCSA 3AKAEMNKH:
*  3MIBKPYIAOKO BUCOKOK FOAOBKOIO;
*  3MIBKPYrAOKO HM3bKOK FOAOBKOIO;
*  3MAOCKOIO FTOAOBKOIO;
*  3MOTAMHOIO FOAOBKOIO;
*  3MIBMOTAMHOIO FOAOBKOIO.
3AKAEMKM BUTOTOBASKOTBCS 3 METAAY, IKOMY BAACTMBA XOPOLLIA MAQCTMYHICTb - CTAAI (CT12, C13), Miai
(M2, MT), AaTyHi (A63), antomiHieBmx crnAaBiB (AMISI1, A18, AAT), 3OKAEMNKM AAS BIAMTOBIAOABHMX 3'€AHOHb
BUIOTOBASIKOTb 3HEPXKABILOYOI (X 18HPT) abo AerosaHo! (0912) CTAAIL
BuAM 3QKAENKOBMX LLIBIB.
MicLie 3'€ AHOHHS 3OKAEMKOMM HO3MBAETHCS 3AKAEMKOBUM LLBOM.
3aKAENKOBI LLIBU NOAIASIIOTLCS HO TPU BUAM:
¢ MILUHMI LLIOB (3ACTOCOBYETLCH AAF 3'€AHAHHS MIABULLLEHOI MILLHOCTI MPW KAEMAHHI OAAOK, KOAOH,
MOCTIB);
*  LLABHMM LLIOB (3OCTOCOBYETHCS AAG 3'EAHAHHS | AOCATHEHHS MOTPIOHOI FEPMETUHHOCTI MPU KAEMAHHI
pe3epPByapIB, OAKIB AAT PIAMHM);
s MILHO-LLIABHMI LLIOB (30CTOCOBYETHCS AAS BUTOTOBAEHHS MILIHOTO PA30OM 3 TMM HEMPO- HUKHOTO AAR
napy, rasy, BOAM).
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IHCTPYMEHT:
e CAIOCOPHUI MOAOTOK 3 KBOAPOTHUM DOMKOM;
s TMIATPUAMKM (CAY>KOTb OMOPOIO MPM PO3KAEMYBAHHI CTEPXKHS) ;
»  OBTUCKAYI (CAY>KATb AAS HOAQHHS 3AMMKAIKOYIM FOAOBLL MOTPIGHOT oopMM) ;
¢ HATHKKA (3ACTOCOBYETHCA AAT OCAAXKYBAHHS AUCTIB);
s YEKAH (CAOCApPHE 3yBMAO 3 MAOCKOD POBOHOIO MOBEPXHEIO | 3ACTOCOBYETLCH AAS CTBOPEHHS
repMETUYHOCTI LLIBIB).
Buani MeTOAU KAENAHHS:
s MPAMMM METOA KAEMAHHS (XAPAKTEPUIYETLCA TUM, LLLO YAOPU MOAOTKOM HOHOCSTb MO CTEPXXHIO 3
©OKY 3GHOBO YTBOPRIOBAHOI, TOOTO 3AMMKAKOHOI TOAOBKM);
s 3BOPOTHIM METOA KAEMAHHS (XAPAKTEPMIYETLCH TUM, LLLO YAQPU MOAOTKOM HAHOCSHTb MO 3AAHIM
rOAOBLY);
s CMoCi0O KAEMAHHS TaymMeAb (PO3p0BAEHO Y LLIBEMLLAPII, FOAOBKA, Y SKi PO3MILLLYETbCH OBTUCKAY,
06epPTAETLCA HOBKOAO 3AKAENKOBOIO CTEPXKHS).
MeXxaHi3aLLis KAeNaHHS:
e MHEBMATMYHI KAEMAAbHI MOAOTKM;
*  KAEMOAbHI MALLIMHU;
*  PYYHUIM NEPEHOCHMM MHEBMATUYHMM MPEC;
*  MHEBMOBOXKIAbHMM CTALLIOHOPHUM MPEC;
«  BEe3LyMHUMBEPCTAT.
OCHOBHiI onepaLii Np1 KAENAHHi:
*  YTBOPEHHS OTBOPY Y 3'€AHYBOABHUX AETAASX 30 AOMOAMOTOIO CBEPAAIHHS QOO MPOBMBAHHS;
*  3eHKEPYBAHHS MHi3AQ MiA 30KAQAHY FOAOBKY 3AKAEMKM;
*  BCTABAEHHS 3AKAEMKM B OTBIP;
e YTBOPEHHS 3CMMKAKOYOI TOAOBKM 3AKAEMKM, TOOTO BAOCHE KAEMAHHS.
AedbekTu:
s 3MILLLEHHA 3AMMUKAOHOI TOAOBKM;
s MPOrVHMATEPIAAY;
e 3MILLLEHH OBOX TOAOBOK 3OKAEMKM;
*  3MMH30MMUKAOHOI TOAOBKM;
*  [PO3KAEMYBAHHS CTEPXXHA MK AUCTOMM;
* NIACHKQ (3apyDYyBAHHS) TOAOBKM;
s HEAOTArHYTO TOAOBKQ;
s MOAQ 30MMKQKOHO TOAOBKQ;
*  HELLLAbHE NMPUAATAHHA 3AMMKAKOHOI TOAOBKM;
*  [PBOHIKPGITOAOBKM.
be3neka npaui:
MUY KAENAHHI CAlA AOTPUMYBATUCS 3QTAABHMX BUAMOT Be3nekm — MPAaLioBATU CMPOBHUM
IHCTPYMEHTOM, CAIAKYBOTU, LLLOO HO POBOYOMY MICLI HE BYAO HIMOTO 3AMBOTO. AAS 3AXMUCTY Bi A LLIYMY
MNPUKAENAHHI MTHEBMOTUYHUMM MOAOTKAMM 3ACTOCOBYKOTb MPOTULLYYMHI HOBYLLIHWKM.

LUABPYBAHHA

LLabpyBAHHAM HO3MBAETLCA ONEPALLS 3HATTS (3ICKOOAIOBAHHS) 3 MOBEPXOHb AETOAEM AYXE
TOHKMX YOCTOK METEPIOAY CMNELLIAABHUM PI3AABHUMM IHCTPYMEHTOM — Labepom. Meta
WABPYBAHHA — 306€e3nNeYeHHd LLIAbBHOTO MPUAATOHHSA CMNPSXYBAAbHMX MOBEPXOHb i
rePMETUYHOCTI (HEMPOHMKHOCTI) 3'€aAHAHHS. LLIQBpPYyBAHHIM OBPOBAAOTL MPAMOAIHIMHI 1
KPUBOAIHIMHI MOBEPXHI BPY4YHY B0 HO BEPCTATAX.

LLabepu — MeTAAEBI CTEPXKHI PI3HOMAHITHOT DOPMM 3 PI3AABHUMM KDOMKAMM. BUTOTOBASIOTH
X 3IHCTPYMEHTAABHMXBYTAELLEBUXCTAAEMY 10,Y 12A.

30 POPMOIO PI3ZAABHOIHACTUHM LLIABEPK MOAIAIOTLCH HO NAOCKI, TPUTPAHHI, ACOHHI;
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30 YYCAOM PI3AABbHMX KIHLLIB(rPOHEM) — HO OAHOGIYHI | ABOGIYHI;
30 KOHCTPYKLLE — HA CYLiAbHI TA 3iBCTABHUMMU NAACTUHAMM.
Mpouec WabpyBaHHs:
s MNepeaALlabpyBAHHIM HEODXIAHO BUABUTU HEPIBHOCTI MOBEPXOHb LLUAIXOM IX OAPOYBAHHS.
WabpysaAbHa doap6a — LLe CyMiLLl MALLUMHHOTO MACTUAQ 3 BAQKMTTIO, PiALLIE CYPUMKOBOIO TA
YABTDOMAPUHOBOK (CUHBLKA) PIAMHOMM, gKi HO BIAMIHY BiA OACKMTI MOrAQHO 3MILLIYIOTbCS 3
MOCAOM | HEYITKO MPOTAJACQKOTECS HA MOBEPXHI 3AroToBKM. PaApOy HAHOCHATL 30 AOMOMOTOIO
TAMMOHY 3 YUCTUX AbHAHUX TAHYIPOK, CKAOAEHMX Y KIABKO LLIOPIB;
e 3QrOTOBKY3QKPIMUTUHAMAMTIAOOYAELLLATOX;
s BUMOPATUNOTPIOHUMAAIPOBOTULLIADED;
s MPOLEC LLABPYBAHHA MOAIrAE Yy MOCTYMOBOMY 3HATTI METAAY 3 AIATHOK, A€ € Cipi NAIMM
PYXammBiai AO cebe.
MexaHisauis WwabpyBaHHS:
s MNHEBMATUYHI LLABepU;
s EAEKTPOMEXAHIYHMM LLABepP;
s CTALIOHOPHA YCTAHOBKA 3 LLIABPYBAABHOIO FOAOBKOHO.
AedbekTu:
* NPOdOAPBOBYBAHHS AULLIE CEPEAMHM QB0 KPAIOD;
e BAUCKYHI CMYTH;
*  HEPIBHOMIPHE PO3MILLLEHHS;
s TAMOOKI 3aNAAMHM.
besnekanpakwi:
*  OBMNUAIOBAHA AETOAb MAE BYTU HOAIMHO BCTAHOBAEHA | MILLHO 3AKPINAEHQA;
s HEeAOMyCKATK POBOTY HECMPABHUM LLABEPOM;
s MPYBUKOHAHHI POBOTU LLIAIGOYBAABHUAAM TOAOBKOMM AOTPUMYBATUCS MOOABUA EAEKTO-OE3MeKM.

NMPUTOHKA TA MPUNACYBAHHA

MPUroHKOI0 HA3MBAETLCA OBPOOKA OAHIEID AETAAI IHLLIOKO 3 METOI BUKOHOHHS 3'€AHAHHS. AAS
NPUroHKM Tpeba, Lo OAHO AETAAb BYAQ LLAKOM FOTOBOKO — 3Q HEIO BEAYTb MPUIoHKY. Lia
onepaLid LMPOKO3ACTOCOBYETbCAMPUPEMOHTHUXPOBOTAX, O TAKOX MPUCKACACQHHI
OAMHUYHUX BUPODIB.

MPUroHKABMKOHYETbCA3AAOMNOMOrOIO:
¢ HAMWAKQ,BPYYHY DO HO BEPCTATAX;

s 3BMYAMHOIO OBMUAIOBAHHS (CTOCYETHCH BKAQAMLLIA).

Mpn BYAb-9Kilt MPUIOHLLL HE MOXHO 3AAULLIATM TOCTPUX pebep, 3aAMpoK, X Tpeba
3FAQAXKYBATU AMYKYBAABHUMHOMMAKOM.

MpUNACYBAHHSAM HAO3MBAETLCS TOYHA B3AEMHA MPUIOHKA 3'€AHYBOAbHMX AETAAEN Ge3
3a30piB Mpu ByAb-9KMX NEPEKAHTOBKAX. MPMNACYBAHHS BIASHOYOETLCH BMCOKOK TOYHICTIO
0BpPOBKM, LLLO MOTPIOHO AAS BE33A30PHOIO CAPIKEHHA AETAAEN.

MPMNACOBYIOTb 9K 3AMKHYTI, TAK | HOMIB3AMKHYTI KOHTYPM. 3 ABOX AETAAEM, LLLO MPUMNACOBYIOTHCH,
OTBIP NPUNHATO HA3MBATU MIPOUMOIO, A AETAAD, IKA BXOAUTL Y MOOMMY — BKAGAMULLIEM.

Mpormu 6yBaIOTb:

s BIAKPUTUMM;
s 3AKPUTUMM.

BLKOHYETLCA NPUNACYBAHHA HAMUAKAMM 3 ARIBHOIO | Ay>Ke APIOHOK HOCIHKOMM —Ne 2,3,4,5, a
TAKOXX ABPA3MBHUMM MOPOLLKAMM TA MACTAMM.

MocAiAOBHICTb BUKOHAHHS POGIT:

s TOYHO OBMUAIOKOTH LLUMPOKI MAOLLMHM, MOTIM YCiHOTUPKM pebpQ;
s 3AIMCHIOIOTb PO3MITKY;
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*  BMPI3YKOTb HOXXIBKOKO M3 TA OBMMAIOKOTH PEBPQ;

s MPU NPUMIACYBAHHI BKAOAMLLIC | MOOMAMM LLIMPUHA MA3A MAE TOYHMIM PO3MIP 30 GOOPMOLO BUCTYMY
BKAOAMLLIA. TOYHICTb MPUNACYBAHHS BBADKAETHCH AOCTATHBOIO, AKLLLO BKAQAMLL BXOAMTb Y MOOMMY
TYrO BiA PYKM BE3 NP OCBITY, XMTAHHS i NepeEKOCiB.

IHCTPYMEHT:

s PYYHI HAMMAKM 3i SMIHHUMM NAQCTUHOMM;

s HAMWAKM 3 APOTY, MOKPUTI AAMO3HUM MOPOLLIKOM;

s OBMMAIOBOABHI MPU3MM.

NMPUTUPKA TA AOBOAKA

MpUTUPKOIO HO3MBAETLCH OOPOBOKA AETAAEM, LLLO MPALLIOKOTL Y NAPI, AA 3006E3MeYEHHS KOHTAKTY X
POBOOYUX MOBEPXOHb.

AOBOAKA — LI YUCTOBA OOPOOKA AETOAEM 3 METOIO OAEPXKAHHA TOYHMX PO3MIPIB | MAAOT
LLIOPCTKOCTI MOBEPXOHb.

MPUTHUPKY 1 AOBOAKY 3AIMCHIOIOTE ABPA3MBHUMIM MOPOLLIKOMM QB0 NACTAMM, 9Ki HOHOCHTHCS Q0O
HO OBPOBAKOBAHI MOBEPXHI, OO0 HAO CAELIAABHUM IHCTRYMEHT —NPUTHP.

Mpunyck Ha nputipKy ctaHosutb 0,01...0,02 mm, Ha aoBoaky — 0,001... 0,0025 mm. ToyHICTb
nputnpkm-0,001...0,002 Mm.

MpuUTUPAAbHI MaTepiaAu.

AGpasuBHi MaTepiaan — Le APIOHO3EPHUCTI KPUCTOAIMHI MOPOLLKOMOAIOHI, O TOKOXX MOCMKBHI
TBEPAI TIAQ, SKi 3ACTOCOBYIOTb AAT MEXAHIMHOI OBPOBKM PI3HMX MATEPIAAIB. ABPA3MBHI MATEPIAAM
MOAIASIOTBCA HA MPUPOAHI M LLITYYHI. PO3RI3HAOTH TAKOX TBEP Al AOPA3MBHI MATEPIAAM, TBEPAICTb AKMX
OiAbLLIO 30 TBEPAICTb 3ArAPTOBAHOI CTAAI, M M'SKI, LLLO MCIOTb MEHLLIY TREPAICTb.

AO TBEPAMX MPUPOAHUX ABPAMBHUX MATEPICAAIB HOAEXKATL MIHEPOAM, LLIO MICTITb OKCMA
QAIOMIHIIO (MPUPOAHMIA KOPYHA, HOXKAOK) TQ OKCHA KDEMHIIO (KBAPLL, KDEMIHB, OAMO3).

TBepAil WITYYHi MATEPIaAn BUTOTOBASIOTL Y EAEKTPOMEYAX, AO HUX BIAHOCATLCS: EAEKTPOKOPYHA,
HOPMOABHUM; EAEKTDOKOPYHA BIAMM; EAEKTPOKOPYHA XPOMUCTUM; MOHOKOPYHA; KAPOIA KPEMHIIO
3eAeHUI; KAPBIA KDEMHIIO YOPHMI; KAPOIA BOPY; AAMA3 CUHTETUHHMIA.

Ao M'IKMX aBpasUBHMUX MATEPIAAIB HOAEXATb MACTU FOM. PO3PI3HAOTL TPM BUAM MACTM Fou: rpyoy,
CEPEAHIO, TOHKY.

AAMA3Hi nacTn 6yBAIOTb 9K MOUPOAHOTO, TOK | CUHTETUYHOTO MOXOAXKEHHS.

MpuTHupKn 6yBaloThb:

* MAOCK;;

o LMAIHAPWYHI;

+  KOHIYHi;

s CMeLOAbHI.

MPUTUPU BUTOTOBASKOTb 340BYHY, BPOH3M, Mial, CBUMHLLKO, CKAQ, CDIOPK, TBEPAOI AEPEBUHM (AYOQ,
KAEHQ).

MoCcAiAOBHICTb BUKOHAHHSA POGIT:

* NpAMUKA Ccnoci6: aBpPa3MBHMM MOPOLLIOK BAGBAKOIOTL Y MPUTUPD AO MOYATKY POBOTU. TTAOCKMIM
MPUTHP LLAPXKMPYIOTb 30 AOMTOMOTOKO CTAABHOTO 3ArapTOBAHOIO BPYCKa abo BAAMKA. KpyrAmi
NPUTUP AIOMETPOM BiAbLL K 10 MM LLIPXKYIOTb HO TBEPAIM CTAABHIM NAMTI, HO Ky HOCUMNOHO
TOHKMM LLIAPOM ABPA3MBHMIA MOPOLLOK. 30 AOMOMOTOIO IHLLOI TAMTU MPUTUP MPOKOYYIOTb AOTH,
MoK aBpa3mB He ByAE BAOBAEHMI Y HbOTO PIBHOMIPHO MO BCiM MOBEPXHI. [TICAS LLAPXKYBAHHS 3
NPUTUPA BUACASIOTb 3AAMLLIKM OBPA3MBHOIO MOPOLLIKY BOAOCSHOK LLLTKOK, MPUTUD A€Ab
3MALLLYIOTb | 30CTOCOBYIOTh AAG PODOTU BE3 AOAOBAHHS BIABHOTO ABPA3MBHOTO MATEPIAAY AOTH,
MOKM BiH HE NepeCTaHE OBPOBAIOBATH AETOAb;

e MOCEPEAHIM CMOCIO: MOAIraE Y MOKPUTTI MPUTMPA LLUAPOM MACAQ, HA SKE MOTIM HACUMAKOTb
QBPA3MBHMM MOPOLLOK. Y MPOLLECH LLAPXKYBAHHS 3€PHO ABPA3MBIB BAOBAIOIOTHCA Y MATEPIAA
NPUTMPA, 6O BiH M'IKLLIMIM 30 OBPOBAIOBAHY AETAAb. [1PALLOKOTH MPUTUPOM AO MOBHOTO 3ATYNAEHHS
QBPA3MBHMX 3ePEH. AOACBATM HOBMIM MOPOLLIOK MiA HYAC POBOTH HE CAiA, OO Le MPM3BOAMTL AO
3HMPKEHHA TOYHOCTI OBPOOKM.
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AOBOAKY 3AIMCHIOOTb 30 AOMOMOTOK YOBYHHMUX | CTAABHMX HAMPAMHMKX BPYCKiB, MPU3M. AO
OpyCKa Y1 MPU3MU MPUKACAQIOTE ODPOBAKOBAABHY AETAAb | PA3OM MEPEMILLYIOTh MO
AOBOAOYHIM NAUTI.

MexaHisauis AOBOAOYHUX i NPUTUPOYHHUX POBIT:

e AOBOAOYHI BEPCTATM.

KOHTpOAbB siKOCTi:

s MICAS AOBOAKM MOBEPXHI NEPEBIPAOTH HO apby (A0Bpe AOBEAEHO MOBEPXHS PO3MOAIAIE
Papby PIBHOMIPHO); MAPAAEABHICTE MEPEBIPAOTE HO CMNELLAABHOMY ODAQAHAHHI 30
AOMOMOTOI0 MAOCKO-MAPTAEABHUX MIP QOO LLUAOAOHIB; 30ACHMA NPOMIAL — AEKOACMM,
LLUABAOHOMM; KYTU — KYTOMIPAMMU, KYTOBUMU NAUTKAMM, LLABAOHAMM.

AedekTu:

s HETAQAKQO M HEYMCTA MOBEPXHS;

*  HETOYHICTb PO3MIPIB;

e CMNOTBOPEHHS FTEOMETPUYHOI DOPMMU;

¢ >KOAODAEHHS TOHKMX AETAAEN.
bes3neka npawui:

e OBPOBAOBAALHY MOBEPXHIO OYULLIAKOTH HE PYKOLO, O TAHYIPKOO;

¢ KOPWCTYBATUCSH 3OXMCHUMU MPUCTPOIMMU AAR BIACMOKTYBOHHA QOPA3MBHOTO TMUAY i
06EePEXKHO MOBOAUTUCS 3 MACTAMM,TAK SK BOHM MICTITb KUCAOTY;

s HOAIMHO i TO4HO BCTAHOBAKOBATU MPUTUPMU;

s BMKOHYBATM MPABMAQ Be3NEKM MPALL NPU POBOTI 3 MEXAHIBOBAHMM IHCTPYMEHTOM.

NAAHHA

MasHHA — Le NPOoLEC BUTOTOBAEHHS HEPO3'EMHOIO 3'€AHAHHA MATEPIAAIB 3 HAMPIBAHHIM
HVKYE IX TEMMEPATYPU ABTOHOMHOTO MAOBAEHHS.

Mpunoi.

He BCi MeTaAM i CNAQBKM MOXYTb BYTU MPUNOAMM. [PUMNOT NOBMHHI MATM TOKI BAOCTMBOCTI:

s TEMMNEPATYPY MAOBAEHHS HUXKYY 30 TEMMEPATYPY MAGBAEHHS METAAY, LLLO MASIOTh;
s Y PO3MAGBAEHOMY CTOHI AOBPE 3MOYYBATU MATEPIAA, LLLO NASETHCS, | AETKO PO3TIKATUCSA NO

MOro NMOBEPXHI;
¢ 300e3Mne4yBaTM AOCTATHLO BMCOKI 34IMAIOBAHICTb, MILLHICTb, MAQCTUMYHICTb, FE€PMETUYHICTb

NASHOrO 3'€AHAHHS;

* MOTU KOEMILIEHT TEPMIYHOTO PO3LLUMPEHHS, OAM3bKMM AO BIAMOBIAHOTO KOEMILLIEHTO

MATEPIAAY, LLLO MASETHCSA.

3aAEeXHO BiA TeMnepaTypu NAABAEHHS NPUMNOI KAACUIKYIOTbCS:

TBEPAI (TYrOMNAQBKIi) —BUCOKOMILLHI, LLLO MQIOTb TEMMNEPATYPY NAABAEHHS MOHOA 5S000C;

M'SKI (A€TKOMAQBKI) — MEHLL MIiLHI, LLLO MQOIOTb TEMMEPATYPY MAABAEHHS Hkie 5000C.
AErKonAQBKi MPUMNOIBUTOTOBAAIO HO OCHOBI CMIAQBY OAOBQ | CBUHLLIO, iX MApPKu [TOC90; OC61;

MNOC240; NOCCy61-05; MOCCy-18-0,5; MOCCy-18-2; NOCCy-4-6 1A iH.

TyronAQBki MPUMOT BUTOTOBASIOTb HO OCHOBI MIAI | LLUHKY, O TOKOX CPIBAQ, IXx mapku MMLL, — 36;
MML-48; MTMU-54 TaiH.

PAlOCH.

3 MIABULLLEHHAM TEMNEPATYPU LLUBUAKICT OKMCAEHHS MOBEPXOHb AETAAENM 3POCTAE, B
PE3YAbTATI YOrO MNPUMIM HE MPUCTAE A0 AETAAL. AAS BUACAEHHS OKCMAY 30CTOCOBYIOTb XiMIiYHI
PEYOBUMHM, 9K HO3MBAIOTLCH PAIOCAMMU.

PAIOCH PO3PI3HAIOTD:

o AAD M'SKMX MPUMOIB (XAOPUA LMHKY, OBO TPABAEHO KMCAOTA; HALUATMP; KAHIGOOAb; MASAbHA
nacrtay);

s AAITBEPAMXMPUNOIB (Bypu; BOPHA KMCAOTA);

s AAGMNASHHA OAKOMIHIEBMX CMAQBIB (CYMILLI OTOPUCTOrO HATPIIO, XAOPUCTOTO AITIKO, KOAIKD, LIMHKY);
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s AAS NASHHA HEPXXABIKOYMX CTOAEM (MACTOMOAIOHI CyMmiLLi Bypu, BOPHOT KUCAOTU, XAOPUCTOTO
LUMHKY);

e AAY MASHHA YABYHY (CyMmili Bypu, XAOPUCTOTO UMHKY, MAPTOHLLEBO KMCAOTHOIO KAAIO,
NEPEKNCY MAPIAHLLIO);

s AANASHHSA CBMHLLEBKMX CMAQBI (CTEQPUH).
IHCTPYMEHT:

e MAAAbHI AOMMK;

e MASAbHO TPYOKQ;

s MAAAbHMK (3 NEPIOAMYHUM MIAITPIBAHHIM; TA30BMIN; OEH3UHOBUI; EAEKTPUYHMM).
MocAiAOBHICTb POGIT:

*  OHYUCTUTM MOBEPXHIO BiA BPYAY, ipXKi;

s 0BEIKMPUTU MOBEPXHIO MAAHHS;

« 3'€AHATU AETOAI;

s 3QAYAMUTY;

s MQAATU.
AedekTu:

e MNPUNIM HE 3MOYYE MOBEPXHIO, LLLO NAAETHCS;

s HAMAMBM (HATIKOHHSA NPUMNOLO);

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

s MOBEPXHA NAFABHOTO LLIBO MOE BEAMKY LLIOPCTKICTb;

e TRILLUMHM Y LLBI;

s 3MILLLEHHS i NEPEKOCH B MASAbHMX 3'€EAHOHHSX.
be3neka npawui:

»  poboye micLe mae ByTM OBACAHAHO BEHTUAALLIELD;

e HE AOMYCKAETHCH POOOTA Y 3Ara30BAHOMY MPOMMILLLEHHI;

¢ NICA9POBOTUTPEDA PETEABHO BUMMUTU PYKU;

+  XIMIKOTM CAIA 3ACUMATH MAAMMM MOPLLIAMM, HE AOMYCKATU BUKMHEHHS BPU30K;

¢ CIPYAHY KMCAOTY CAIA 30EPIraT1 Y CKAGHUX BYTAIX 3 MTPUTEPTUMM MPOOKAMMU;

s KOPUCTYBATUCH TIABKM PO3BEAEHOIO KUCAOTOIO;

e He AOMYyCKATM PY4YHI onepauii (MPOMMBAHHS, NPOTUPAHHS BMPOBIB), NPU 9KMX MOXAMBE
Be3nocepesHE AOTUKAHHS LUKIPW POBITHMKA AO AMXAOPETAHY;

s MPW HOTPIBAHHA MASABHUKO CAIA AOTPUMYBATUCS 3ArAAbHUX MPABUA BE3NEKM MOBOAXKEHHS 3
AXKEPEAAMM HATPIBAHHS;

s NpU POBOTI 3 NAAABHOIO AQMIMOKO CAIA MEPEBIPUTU T CIPABHICTb;

+ 30060POHIETLCA AOAMBATU, HOAMBATM Y AQMIMY MAABHE, LLLO HE MPOXOAOAQ;

s TOCOBY AGMIY 3AMNPOBAATU AULLIE TACOM;

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

AYAIHHSA

MOKPUTTA MOBEPXHI METAAEBMX BUPOBIB TOHKMM LLIAPOM CMAQBY (OAOBQ, CMAGBY OAOBA 3i
CBMHLLEM TOLLLO), 9KMIM BIAMOBIAQE MPUHAYEHHIO BUPODY, HA3MBAETLCH AYAIHHAM, O LLAP, LLLO
HOHOCWKTbCH - MOAYAOIO.

AYAIHHS 3ACTOCOBYOTb MPWM MIATOTOBLL AETAAEM AO MASHHS, O TAKOXX AAS 30XMCTY BUPOOOIB BiA
KOPO3ii, OKUCAEHHS.

AYAIHHS € NIATOTOBYOIO OMEPALLIEIO MPM 3AAMBAHHI MIALLUMAHUKIB 6ABITOM. [TOAYAY BUTOTOBASIOTL
TAK, 9K NPUMIN. AK TOAYAY BUKOPUCTOBYIKOTb OAOBO | CIACBM HO MOTO OCHOBI.

Mpouec AYAIHHS CKAOAQETLCS 3 MIAFOTOBKM MOBEPXHI, BATOTOBAEHHS MOAYAM TQ HOHECEHHS il HO
MOBEPXHIO.

MiAroToBKa NOBEpPXHi AO AYAiHHS:

s 0BPOBUTU MOBEPXHIO 30 AOMOMOTOIO LLLITKM, LLLOO 3HATU OKAAMHY;
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HEPIBHOCTI MOBEPXHI BUACAAMOTb LLAIGDYBAHHSAAM QOPA3MBHUMM KDYTAMM i LUKYPKAMM;
00E3IKMPIOIOTh 30 AOMOMOTOK BOAHOTO PO34YMHA KAYCTUYHOI COAM (XIMiYHMM criocif
OBE3IKMPIOBAHHS);

KMPOBI PEYOBUHU BUAOAAIOTD BIAEHCBKMM BAMHOM, MIHEPOAbHI MACTUAQ — OEH3MHOM,
rACOM. MIAHI, AQTYHHI 1M CTAAbHI BUPOOU TPABAATL NPOTArom 20...23 xB y 20 -30% pPO34UMHI
CiPYAHOIKMCAOTM 3 MIAITPIBAHHSIM.

Cnoco6u AyAiHHS:

AYAIHHS 3AHYPEHHSAM (3AIMCHIOIOTb Y YUCTOMY METAAEBOMY MOCYAI, AO 9KOTO 30KAQAQIOTh, A
MNOTIM PO3MACBASIOTb MOAYAY, HOCUMNAKYM HO MOBEPXHIO LLIMATOYKM AEPEB'AHOTO BYTIAAS AAS
3AMNOBIraHHA OKMCAEHHIO. TOBIABHO 3QHYPIOKOTh BMPIO Y PO3MNACBAEHY MOAYAY, TPUMMOIOTb
MOTO Y Hit AO MPOrPIBAHHS, A MOTIM BUMMAIOTb i LLIBUAKO OBTRYLLIYIOTb);

AYAIHHA PO3TUPAHHAM (BMKOHYIOTb, MOMNEPEAHBO HAHICLLIM HAO OYULLLEHE MICLLE XAOPUCTMM
LLMHK. [1OTIM PIBHOMIPHO HArPIBAKOTb MOBEPXHIO BUPODY A0 TEMMEPATYPU MACGBAEHHS NMOAYAM,
AKA HOHOCMUTBCH MPYTUKOM. OBCUNABLUM KAOYYS MOPOLLUKOMOAIDHMM HALLATUPEM,
PO3TUPAIOTb HEID HAMPITY MOBEPXHIO TAK, LLOO MOAYAQ PO3MOAIAMAACH PIBHOMIPHO. TicAs
LLbOTO HAMPIBAKOTb. [MICAS AYAIHHS OXOAOAMM BUPIO NPOTUPAIOTb 3MOYEHMM BOAOIO MICKOM,
NPOMMBAIOTb BOAOIO | CYLLIOTD).

CKAEIOBAHHA

CKAEIOBAHHS — LLE MPOLEC 3'€EAHAHHA AETAAEN MALLMH, BYAIBEABHMX KOHCTPYKLLIM TA iHLLMX

BMPOOBIB 30 AOMOMOTOLO KAETB. KAEMOBE 3'€AHAHHS HEPO3'EMHE. KAEMOBI 3'€ AHAOHHS 3AIMCHIOKOTH
PI3HOMAHITHMMM CNOCOBAMM. HOMYACTILLIE 30CTOCOBYIOTh HAMYCKOBI TA CTHUKOBI 3'€ AHAHHS.

KAenoBi pe4oBUHU:

YHIBEPCAAbHUU KAEN BP —2;

KAEIBP —4;bP-6;BC-10T;

KAPOOHIABHUM KAEWM;

OAKEAITOBMM ACK;

EMOKCHAHI KAET;

TEPMOCTIMKI KAET;

KaeTUNE -9; BPK-9.

TeXHOAOTI4YHUM NPOLLEC CKACIOBAHHS:

MIATOTOBKA MOBEPXOHb AO CKAEIOBOHHS (B3AEMHQA MIATOHKQ, OYMLLLEHHS BIA MUAY | BpyAy i
HOAQHHS MOTPIOHOT LLOPCTKOCTI);

HOHECEHHS KAEIO MEH3AEM, LUMATEAEM, MYAbBEPUIATOPOM;

BUTPMMKQ NICAS HOHECEHHS KAEIO;

3ATBEPAIHHA KAEKO (BUKOPUCTOBYIOTb MeYi 3 OBINPIBAHHIM TA3AMM, MAABHUKM, YCTOHOBKM 3
€AEKTPOHArPIiBAYAMM, yCTAHOBKM CBY);

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

OCHOBHMM AEDEKT — {HE MPUKACIOBAHHSN, BOHO BUHMKAE KOAM:

NOraHE OYULLLEHHS MOBEPXOHb, LLLO CKAEIOIOTLCS;

HEPIBHOMIPHE HOHECEHHS KAEKO HO MOBEPXHI;

3AQTBEPAIHHA HOHECEHOIO HO MOBEPXHI KAEKO AO IX 3'€AHAHHS;

HEAOCTATHIM TMCK HA 3'€AHYBOAbHI YHOCTHMHM AETAAEMN, LLLO 3'€EAHYIOTHCS;

HEMPABUAbHUIM TEMMNEPATYPHUM PEXKMM;

HEAOCTATHIM YAC NPOCYLLYBAHHS KAEMOBOTO 3'€ AHOHHS.
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POBOMI BMPABU 3
«OCHOB CAKOCAPHOI CPABUy
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2,
1)
2)
3)
4)
5)
6)
/)
8)
?)

10) 1
1)

3.

BKOXKiTh CKAQAOBI CAKOCAPHOIO BEPCTAKA:

.
X,
A e &
p 1 A
ol K&
; 2
0

W hO

A —8

~

=] 9

=]
1—> E|
-

|
U
J

10 g

AKMA BUA CAOCOAPHMX AELLLAT BMKOPWCTOBYETHCS MPU POOOTI 3 BEAMKMMMU YAQPHUMM

HOBAHTODKEHHSMM (YD AHHS, 3IMHAHHS MAETAAY):

MHEBMATUYHI;
MOBOPOTHI MAPOAEAbHI;
MNAPAAEAbHI;
CTIAbYMKOBI.

. 30 9KMM MPUHLLUITOM BUKOHYETHCSH PO3MILLLEHHS IHCTPYMEHTIB HO POBOYOMY MICLLIS
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YPOK Neo2

TEMA YPOKY «PO3MIHAHHS»

1

. AauTe BU3HAYEHHS MOHATTIO (PO3MIMAHHSN

2. SGKiiHCTPYMEHTU HEOBXIAHO BUKOPMCTOBYBATU AAS BUKOHAHHS PO3MIYOHHS:

IHCTPYMEHT

e Pucy-
AIHIMKQ BAAKG

Ha3sa poboTm

KepHep

KyTHMK

LLMPKYAb

LLTaHren-
LLMPKYAb

HaHeceHHs Ayr

HaHeceHHs pr1cok
MiA KYTOM

MOAIA KyTQ HQ ABI
PIBHI YOCTUHM

MoGyAOBO MOCBUABHOTO
LLECTUKYTHMKA

MOAIA KOAQ HO HOTUPU
PIBHI YOCTUHM

3. dknonepeanTn AedPEKTHU NPU PO3MIMAHHI?

MOABIMHO AiHiIS

AIHITHE NOPAAEAbHI | HE MEePNEHAMKYASPHI

AIHITHE MQAIOTb CMOAYYEHHS OAHQA 3 OAHOIO

3MILLLEHA AIHIS AYTU

HOKEPHEHHS PO3MILLLEHE HE HA AHIl
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YPOK Ne3

TEMA YPOKY «PYBAHHA METAAY»

1. AaMTe BUHAYEHHS MOHSTTIO «(PYOAHHS METAAY)

2. 3 9KMXYACTMH CKAOAQETLCA 3yOMAO?
1)
2)
3)
4)

3. JKy MACY MAE CAIOCAPHMMU MOAOTOK S

MOAOTOK 3 KpYyrAMAM BOMKOM MOAOTOK 3 KBOAPATHMM BOMKOM

Nel

Ne?2

Ne3

Ne4

Ne5

Neéb

Ne7

Ne8

4. BKQXITb KYT 3QTOYEHHS PI3AABHOIO IHCTRYMEHTY oM PYOAHHI:
s CTOAI
s Miai
s YOBYHQ
e OPOH3M
s OAIOMIHIEBKMX 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 MOHATTIO «OBMUAIOBAHHSA METAAYD

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

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

3 9KMXYOCTUH CKAOAQETHCH HAMMAOK?S

. 3a3HAYTE TMM HACIHOK HAMUAKQ, SKMIM 3ACTOCOBYIOTHCSA MPU OBMMAIOBOHHI:

CBMHLLIO « OpOoH3M

MIA] e CTOAI

4yaByHA s AIOPOAIOMIHIIO
AQTYHI

BKQXKiTb TMM HOMMAKQ

. 9K 3ano6irtn AedpeKTam NPuU OBMMAIOBAHHI METAAY:

KPUBOAIHIMHO MOBEPXHA AETAAI, KA HE BIAMOBIACE LLIAOAOHY

MAOCKI MOBEPXHI HE MAPAAEAbHI

30BOAEHA MEPEAHA YACTUHA MAOCKOI MOBEPXHI

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

TEMA YPOKY «CBEPAAIHHA METAAY»

1. Aamte BU3HAYEHHS MOHATTIO «CBEPAAIHHA METAAY)

2. BkaxiTb, SKi BUAM CBEPAEA OYBAIOTH:

1
) =T (EEATID
3) 2 SRS

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

3. 3 9KMXYOACTUH 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 CBepA,/\iHHi:

o M'AKOI MiAI e CTOAI

s AAIOMIHIIO s CUAYMIHY

« YABYHY ¢ 3QrapTOBAHOI CTAAI
. AQTYHI + ©BpoH3u

5. dknonepeantv AeeKTU NP CBEPAAIHHI METAAY:
s 3MILLLEHHS OCi OTBOPY

¢ OTBIP BIABLLMMN 30 PO3MIPOM

* nepekic oTBOpPY

s MNOBEPXHA OTBOPY MAE MIABULLLEHY LLIOPCTKICTb




6. 9KQ MOCAIAOBHICTb A MPK CBEPAAIHHI OTBOPIB PYHHOIO APUAALD:
1)
2)
3)
4)
5)
6)

41
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YPOK Neb

TEMA YPOKY «HAPI3AHHSA PI3bBU»

1. Aaute BU3HAYEHHS NOHATTIO «HAPI3aHHS pi3bOm»

2. BKOXiTb EAEMEHTU PI3bOU:
1)
2)
3)
4) A
5 1
6) T TA
7) 6 e

8 R
8) ?
?)

[

3. FKiBMAM Pi3bO 306 P AKEHI HUXKYE:
60° n°
IE1=le)

1B

] | Sls| 2 - x
AN RN

| |
%
%
Z

3 & 4 ’
~ 3 E!!!a‘!a\a,

1)
2)
3)
4)
5)

4. B1bepiTb AIOMETP CBEPAAA AAT OBPODKIM 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 AKMX EAEMEHTIB CKAOAOETLCS MAALLKA?S

1)
2)

; N

4)

—_—

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

8. K 3anoBirtm BUHMKHEHHIO AEJOEKTIB MPW HARI3AHHI Pi3bOM
* nepekic pizbbum

e MOAOMKQO MITYMKQ

s HEMNOBHUM MPOMIAb PI3bOM (Tyna pizbba)

s (PBAHON PI3LOA

e HM3bKA YUCTOTA MOBEPXHI MPOOIALD PI3bOM

* KOHYCHICTb Pi3bbm
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YPOK Ne7

TEMA YPOKY «PI3AHHSI METAAY»

1. AamnTe BUHAYEHHS MOHATTIO «Pi3AHHA METAAY)

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

e CUMAOBI HOXMLL

e HACTIAbHI PUYAKHI HOXMLL

e HOXXMLL 3 NOXMAMMM HOXXAMM (FIABMOTUHHI)

*  PYYHQA CAKOCAPHAO HOXIBKA

3. 3 9KMX OCHOBHUX AETAAEM CKAQAQETHCH PYYHOA CAIOCOPHA HOXIBKA TA X MPU3HAYEHHS:

1)

2)

4!

A

>

3)

4)

5)

6)
7)
8)
?)

4. Ski € po3mMipm TPYOOPI3IB i AAR IKMX AIOMETPIB TPYO BOHWM MPU3HAYEHI?
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9K 3an0BIrTM BUHUKHEHHIO AEJDEKTIB MPU PI3AHHI METAAY

0BAOM 3yBiB HO MOAOTHI HOXIBKM

NOAOMKC MOAOTHO HOXKIBKM

CKOLLIEHHS Pi3y MPKM Pi3AHHI HOXIBKOIO

rpy0i 30AMPKM B MICLLI KPIMAEHHS TRYOU

(«PBAHMM) TOPELLD BIAPI3AHOI TPYOM
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KOHTPOAbHI 3ANMUTAHHA
AASl NPOBEAEHHS 3aAiKy 3 «OCHOB CAIOCAPHOI CNpaBmy

LLLO He BXOAMTb B OBACGAHAHHSA POBOYOTO MICLLA CAIOCAPA?
AAS HOTO 30CTOCOBYIOTBCH HOKAQAHI KYTHMKM HO AELLLOTOX?
AKi cAloCApHi onepaLlii 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 BUKOHYIOTh PO3MITKY AETOAI?
LLLo TaKe HOKEPHIOBAHHA?
Keprep ue?
HoKepHIOBAHHS LLe?
[HCTPYMEHT, LLLO 3ACTOCOBYETHCS NPU PYOLLI METAAYS
AKi ICHYIOTb BUAM MOAOTKIBS
3 HOro CKAOAQETLCH MOAOTOK?
KyT 30T04yBAHHS 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 PI3AABHOT KDOMKM PYHHI HOXMLL MOAIAIOTBCS HO?
Ho>xiBkOBE MOAOTHO B MPOPI3M BCTAHOBAIOKOTb TCK, LLLOG 3yOm BYAM CMIPIMOBAHI2
Tpybopi3, MOro NPU3HAYEHHAS
LLLo Take OBOMMAIOBAHHAS
AKi IHCTPYMEHTU 30CTOCOBYIOTHCS MPUW OBOMMAIOBAHHI2
HaQ3BiTb TMMM HACIHOK HAMWAKIB?
Ha CKiAbKM KAQCIB MOAIAATBCS HAMMAKM 3AAEXKHO BiA YUCAQ HACIHOK HA 10 MM AOBXMHIE
Ha3BiTh JOOPMM MOMEPREYHOTO NEPEPI3Y HAMUAKO?S
AAS OBOMUAIOBAHHS CTOAI | YOBYHY 30CTOCOBYIOTb HOMMAKM S
AAS 30BEPLLAABHOI OOPOOKM 30CTOCOBYIOTh HAMMAKM No?
AN OBPOBKM, IKOrO MATEPIAAY MPUM3HAYEH] PALLIMIAIS
LLLo TOKE CBEPAAIHHS?2
OBAOAHAHHS, 9K€ 3aCTOCOBYIOTh MPU OBMUAIOBAHHI
Ha3BiTb BUAM CBEPAEA?S
LLlo Take cBepAAO?
HoMy CBEPAAQ 3 MPIMUMM KOHABKAMM AAS CBEPAAIHHA TAMBOKMX OTBOPIB 3ACTOCOBYBATH HE
PEKOMEHAYETLCA?
Ha3gitb MpodiAi pi3bbum?e
Has3gitb cuctemm pis3bb?
Ha3BiTb eAeMEHTU Pi3bOM?
AKy pi3bOy HA3MBAIOTb KPIMUMABHOIO 2
AKy pi3bOy HAPI3YIOTb HO BOATAX, MBUHTOX i LUMMABKOX?
AKNU IHCTPYMEHT MPU3HAYEHMIM AAR HOPIZAHHS BHYTPILLHBOI Pi3bO1?
AKMM IHCTPYMEHT MPU3HAYEHMIM AAR HOPI3YBAHHS 30BHILLHBOI Pi3bOM?
HaQ3BiTb BUAKM MACLLIOK?
KPUTEPIi OLLIHIOBAHH$ 3HAHb

KiAbKICTb MPABMABHUX BiAMOBIAEM | 3 6 10|15 20| 25| 28 | 31| 33 | 34 | 35 | 36
BiACOTOK NPABMAbHMX BIANOBIAEN | 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

* [1O4QTKOBMIM PiBEHb 3HAHb — Y4EHb MAE NEPE3AQTH ICMNT.
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