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Beryn

CamocriliHa po0OOTa CTYIEHTIB € OJHUM 3 OCHOBHHUX 3aCO0IB OBOJIOIIHHS
HaBYAJIbHUM MaTepiasioM. HaBuanbHMil wac, BUIUICHUH JJI1 CaMOCTIHHOI pPOOOTH
CTYJIEHTa, PETJaMEHTY€EThCSI pOOOYUM HAaBYAIBHUM TUIAHOM.

3MmicT caMmocTiiiHOT poboTu cryaeHTa 3 aucuuiuiind «lIponecu Ta amaparu
XapyoBUX  BUPOOHHUIITBY» BU3HAUAETHCS HABYAJIBHOIO MPOrPaMoO0  JIUCIMILIIHH,
METOJMYHUMH MaTepiajgamMu, 3aBJlaHHsIM Ta BKa3iBKaMH BUKJIa/1a4a.

CamocriitHa poboTa cTyAeHTiB 3 nuciuiuiinu «lIporecu Ta amapaTu Xap4yoBHX
BUPOOHHUIITBY 320€3MEUY€ETHCS CHCTEMOIO HABYAIBHO-METOMYHUX 3aC001B, TIepe10aueHIX
JUIL BUBYEHHS I11€1 HaBYAJIbHO! JTUCHUMIUIIHHU: MIJAPYYHUKH, HABYaJbHI Ta METOIWYHI
MOCIOHMKH Ta 3alpOIIOHOBAaHA IHCTPYKTUBHO-METOIMYHA 301pKa.

MetoauyHi Matepiaii IS CaMOCTIHHOI poOOTH CTYJIEHTIB, HaJaHi y 301pIil,
nependayaloTb MOKJIMBICTh TMPOBEJNEHHS CAMOKOHTpONO 3 OoKky cryneHta. Jlis
CaMOCTIMHOI poOOTH CTYJICHTY TaKOK PEKOMEHY€EThCS BIIMOBIAHA haxoBa JiTepaTypa.

[Ipu opranizanii caMOCTiiiHOI poOOTH CTYAEHTIB NEepen0adaeTbCcsi MOMKIUBICTD
OTpUMaHHS HEOOX1JTHOI KOHCYJbTaIlli abo JA0MOMOru 3 OOKy BHUKIIaJaya 3a 3a3Jajeriib
CKJIaJICHUM TpadiKoM KOHCYJIbTAIIN 3 BUKJIAIaUueM.

HapuanpHuii MaTepiad HaBYaJIbHOI JUCHMIUIIHH, TMependadyeHuid poOoduM
HAaBYAJIbHUM IUIAHOM JJIS 3aCBOEHHS CTYJACHTOM B IIPOIIECi CaMOCTIHHOT poOoTH,
BUHOCUTHCA Ha TMIJACYMKOBUW KOHTPOJIb HAa PIBHI 3 HABYAIBHUM MarepiajioM, SKUN
OTIPAIbOBYETHLCS TP MPOBEICHHI HABUAIbHUX 3aHSATh.

BuBueHHs TeXHOJOTIYHUX MporeciB y Kypei «llpomecu 1 amapatu xapuyoBUX
BUPOOHHMIITBY Ma€ y3araibHIOIOUNN Xapaktep. Lle o3Hawae, 1Mo BHBYAIOTh HE KOHKPETHI
MPOIIECH KOHKPETHUX TEXHOJIOTIN, a 3arajibHi BJIACTUBOCTI OAHOTUIIHUX IIPOILIECIB, IO
BiIOyBalOThCS B OaraThoX TeXHOJIOTisX. Hampukian, BUBYArOTH HE MPOIEC HarpiBaHHS
PO34YMHY IYKPY Iepe]] BUMIAPIOBAHHAM (II€ MPOIIEC 13 TEXHOJOT1i BUPOOHHIITBA I[YKPY), a
T1 3aKOHOMIPHOCTI, 1110 BJIACTUBI MpoIlecaM HarpiBaHHA B Oyab-sKii TexHOJOr1i. byab-ska
TEXHOJIOT1sl — 1€ CYKYMHICTh MPOLECIB, 32 JOTMIOMOTO0 IKHUX CHUPOBHMHA NEPETBOPIOETHCS
B KIHIIEBUH TPOJIYKT. YMOBHO BCl TEXHOJIOT1i MOXHA MOJUIATH Ha XIMIYHI T4 MEXaHIYHI.
B mpomecax XIMIYHOT TEXHOJOTIi Mareplajd 3a3Hal0Th XIMIYHHMX 1 (PI3UKO-XIMIYHUX
nepeTBOpeHb. B mporiecax MeXaHIYHOI TEXHOJOrIT MaTepiald 3MIHIOIOTh 31€01IbIIOr0
autie GopMmy 1 Gpi3UUHI BIACTUBOCTI. Xap4yOB1 TEXHOJIOT1T HAJIEKATH J0 XIMIYHUX.

VY3aranpHEeHHS BIACTHBOCTEH OJHOTUITHUX IMPOIIECIB CIIPHUSE CTBOPEHHIO TIMOOKOT
TeopeTnyHoi 0a3u iX, a O3HAMOMJIEHHS 3 TEOPETUYHMMU OCHOBAMHU TaKUX TIPOIECIB
HOJIETIIye MaHOyTHBOMY CHELIATICTy OBOJIOMIHHA OYJb-SKOI0 TEXHOJIOTI€I, 10
CKJIAJIA€ETHCS 3 LIUX MPOLECIB.

Y kypci «lIpomecw 1 amapaTé XapyoBUX BHPOOHHIITBY» PO3TISAAIOTH TUIBKH
3arajpHI MPOLIECH, 0 HaYaCTIIIE BIJOYBAIOTHCS B XapUOBUX TEXHOJOTISX.



Dizuuni eeruyunu. Cucmema 00uHUUb Pi3UUHUX 6CAUYUH.
Bumozu 0o anapamis, AKi 3acmocogyromuca 6 3aK1adax no
BUPOOHUUMEY XAPYU080i RPOOVKUIT

\/

Hnan:
1. IHouammsa ¢hizuunoi eéenuuunu.
2. Cucmema 00unHuub PizuuHUX GETUYUH.
3. OcHnoegHi ¢pizuuni eenuuunu cucmemu CI.
4. Ilonammsa mexHo102i4HO20 UUKTY 8 3aK1a0ax Nno GUPOOHUUMEY Xapuo080i

npPoOyKuii.

5. Bumozu, wio cmasenamocsa 00 anapamie.

Jimepamypa:

Typxoma T. A. «Ilpoyeccet u annapamur», Acmon, Tepnononw, 2001. - c. 8 - 12.

Humanns ona camoxkoumpono:
1. Ilo nazueaemucs po3mipom Qizuunoi eeauuunu?

2. o nasueaemuvcsa cucmemoro 0OUHUYb Pi3UUHUX 6eAUUUH?
3. Ha axi ¢izuuni eenuuunu nooinaemovca cucmema éeaudun?
4. AHxki ocnosni ¢izuuni eéenuuunu cucmemu CI ?

1. Po3poOka Oynb-SKUX MPOIIECIiB Xap4yOBHX BUPOOHUIITB IOB’S3aHa 3 BUBYCHHSIM
BJACTUBOCTEH TIJ, pEYOBUH, MaTepiamiB, HPOAYKTIB. [l XapakTepHUCTHKU LUX
BJIACTUBOCTEHN 3aCTOCOBYIOTHCS (DI3UYHI BETUYHUHH.

Di3uyna seruyuHa — 1€ BIACTUBICTD, 3aralibHa y sIKICHOMY BiJHOIIICHHI1 JiJisi 6aratbox
¢b13uaHNX 00’ €KTIB ((PI3UYHUX CUCTEM), IX CTaHIB Ta MPOIECIB, SIKI B HUX BiJI0YyBAIOTHCS, ajie
y KITbKICHOMY BIJTHOIICHHI 1HAMBIAYyaJbHa JUIsl KOKHOTO 3 HHX.

Tak, HanpUKIIa/l, OJHOPIHA Y SIKICHOMY BIIHOIIEHHI (hi3MUHA BEIMYMHA TEMIIEPATypH,
y KUTbKICHOMY BiJHOIIICHHI PI3HOMAaHITHA JJII 3aMOPOXKEHOTO 1 OBEACHOTO J0 KyJ1HApHOI
TOTOBHOCTI CMa)kK€HOro Mm’sica. KiJIbKiCHE PO3pi3HEHHSI OJTHOPIAHOI (PI3MYHOI BEJIMYUHU Y
JaHOMY MPUKJIIA1 TIOJIATAE Y HEOJHAKOBOCTI TEMIIEPATYPH.

Po3mip ¢hizuunoi eenruuunu — 1e KiJbKICHUM BMICT y AaHOMY O0’€KT1 BJIacCTHUBOCTI,
BIIMOB1AHOT NOHATTIO "(i3UyHa BeIMUUHA".

KoxeHn 00’€KT XapakTepu3yeThbCsl HU3KOI (DI3MYHUX BEJIMYWH, SKI MalOTh TICBHE
3HAYEHHS.

2. bararo ski ¢i3udHiI BeIWYWHH OB’ sA3aH1 Mk 00010 Ta 3aiekarh ogHa Big omHoi. 111
3QJIEKHOCTI  MOXYTh OYyTH  BIIOOpaXeHI MAaTeMaTHYHUMM  CHIBBIJHOIICHHSMH  Ta
dbopmynamMu. Y 3B’S3Ky 3 HasBHICTIO 3arajlbHUX 3ajeKHOCTEH MDK BEIMYMHAMU MOXKHA
TOBOPUTH PO iX CyKynHicTh. CyKynHICTb (PI3UMYHHMX BEJIMYMH, TOB’SI3aHUX MIXK COOOIO
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Ha3UBAIOTh CUCHIEMON) 6eauyUH. Y CUCTEMI MOXKHA JIOBUIBHO 00paTH KuibKa (DI3MUHUX
BEJIMYMH 1 YMOBHO MPUUHATH 1X 3a HE3aJeKH1 OJIHA BiJ] OJTHOI, & TAKOXK BIJ] IHIITUX BETUYHH.

®i3u4HI BEIUYUHH, IKI BXOJATh y CUCTEMY 1 YMOBHO MPUNHSATI y SIKOCTI HE3AJICKHHUX
BiJl IHIIUX BEJIUYMH CUCTEMU, HA3UBAIOMbCA OCHOBHUMU 8ETUYUHAMU CUCHIEMU.

®di3uyHI BEIUYUHH, SIKI BXOJSATh y CUCTEMY 1 BU3HAYAIOTHCS Y€pe3 OCHOBHI BETUYUHU
HA3WBAIOThCA noxionumu. 11100 ycyHyTH TpyaHOII y HAYKOBO-TEXHIYHUX Ta €KOHOMIUYHUX
po3poOKax, TMOB’SI3aHUX 3 ICHYBaHHSIM KIJBKOX CHCTEM OJIMHUIL, Oyna CTBOpEHA
MDKHApOJIHA CHCTeMa BUMIPIB (DI3UYHUX BEITUYHH.

3. B wmixnHapomHiii cuctemi oauHuIb Cl BCTAHOBJIEHO CIM OCHOBHHUX BEJIWYHH,
BUKOPHCTOBYIOUH SIKi MOKHA BU3HAYUTH BC1 1HIIII.

Bumip ¢i3nyHUX BETUYUH MOKJIMBUIN TUIBKH 32 YMOBH, IO Ui KOXHOI 3 HUX OOpaHi
BIJIMTOBITHI OJIMHMIII BUMIDY.

Ta6n. 1. OcuoBHi Benuuunu CI

Onunauns Bumipy | Po3mipHicTh OnunHuusg BUMipy Po3mipHicTh
JloBxK1HA L Mertp M
Maca M Kinorpam Kr
Yac T CexyHna C
Temneparypa O Kenbsin (rpamyc Llenncis) K (°C)
KinbkicTe peuoBUHU N Monb Monb
Cuia ctpymy I Awmnep A
Cuna cBiTiIa J Kannena KII

4. Becw mpoiiec BUpOOHMIITBA KYJIIHAPHOT MPOIYKII MOXHA YMOBHO TPEICTABUTH Y
BUTJISIJII CXEMH, 10 CKJIATA€eThes 3 6 eramiB (cxema 1).

3niiiCHEHHST KOXKHOTO 3 IUX €TariB MoTpedye 3acTOCyBaHHS BIAMOBIIHUX arapaTiB. Ha
MEepIIOMY eTalll CUPOBUHY PO3BAHTAXKYIOTh Ta TPAHCHOPTYIOTh Y CIEUialIbHI MPUMIIICHHS,
OrJIsiJal0Th, YM HEMA€ MOIIKOJKEHb TapH, 3BIPAIOTh CYNPOBIAHY JOoKyMeHTauito. Ilotim
3MIMCHIOIOTh TEPBUHHY OOpOOKY Ta 3ajuIlaloTh Ha 30epiraHHs (3aJIeKHO BIJl BUIY Ta
NPU3HAYEHHSI CUPOBUHHU OOMPAIOThH CNIOCIO Ta TEPMIH 30€piranHs).

Ha npyromy erami — miAroToBKa CUPOBUHU /10 KYJIIHAPHOI OOPOOKH — BUKOPUCTOBYIOTh
MalluHU JUI MHUTTS OBOYIB, MEXaHIYHI MPHUCTPOi [JIsi Hapi3yBaHHA M sca Ta puOH,
TPAHCTIOPTEPH, MALITUHU JJIsl TOAPIOHEHHS! CHPOBUHHU TOILIO.

Ha TpeThoMy erami BHKOPHCTOBYIOTH pPI3HOMAHITHE TEIUIOBE, IapOBE, BaKyyMHE
oONaiHaHHS, a TaKOoX MEXaHI3MH, IO MOEAHYIOTh AeKUIbKa (QYHKUINA: MOApiOHEHHS,
NepPEeMENTIOBAHHS, IEPEMILITYBAHHS TOILIO.

[TopuionyBaHHs Haifuacriie 341HCHIOIOTH BpyuHy. [Ipu nmoTpe6i TpuBanoro 30epiraHHs
TOTOBUX CTPAaB y TEIJIOMY CTaH1 BUKOPUCTOBYIOTh MapMITH, PUCTPOI JJIsl MIAIrPiBY MOCYY.

MuTTs nocyy 3A1MCHIOIOTh Y TOCYAOMHUIOUUX MallIuHAaX.
6



Cxewma 1. [Ipornec BUpoOHUIITBA KYJTIHAPHOT MPOTYKIIIT

JTpuiimanns, nepeutne obpobrenns cuposuny ma ii sbepizanns

\ 4

JTidzomyeanns cuposutu 00 KyrinapHoi obpobxy

\ 4

JIpuzomyeanns cmpas

\ 4

Jlopuionyeanns i 6udaua 20moeoi npooyKuii

\ 4

Mumms nocydy i 0bradnanus

\ 4

3bupanns it nepepobxg 610x00i8, cupoeuu ii 3arumKie ixg

5. Bci BuMorm, mo CraBIATBCA JO amapaTiB, IIOB’s3aHHI MDK co0Oorwo #
B32€MOOOYMOBIICHI; OJ[HA TPYyIIa BUMOT 3yMOBJICHA THIIOKO.

Texnonoziuni eumozu:

[IpoBeneHHs Tporiecy B araparax IMOBHHHO OYTH 31HCHEHO 3a SIKOMOTa MiHIMaJbHUN
IPOMIKOK Yacy 3 OTPUMAHHSIM HaWKpalloro pe3yibTaTy (SKICHE MPUTOTYBAaHHS iK1 IpPH
MIHIMAQJIBHUX BUTPAT CUPOBUHU).

Exkcniyamauinini eumozu 6Kouaroms 6 cede:

¢ MPOCTOTY OOCITYyTOBYBaHHS 3 MiHIMAJIbHUMH BUTPATaMH TIPaIli;
% CTIHKICTB amapartiB J10 KOpo3ii,

X/

¢ BIJIHOCHA JIOCTYITHICTb arnapariB AJisl OTJISIAY, YAILIEHHS, PEMOHTY.
Enepcemuuni gumozu
ArmnapaTu MOBHHHI OyTH MaJIOEHEPTOEMHUMHM, TOOTO BUTPA4YaTH MIHIMAIbHY KUIbKICTh
eHeprii 1 nasiiBa. OCHOBHUI €HEPTeTUYHUHN MTOKa3HUK B I[bOMY BUIIAJKY: BUTPATH €HEPTii Ha
OJIMHHUITIO TOTOBOT MPOAYKIIi.
Koncmpykmueni eumocu:
% amaparty MOBMHHI MaTH CTaHJAPTHI, IO JIETKO 3aMIiHIOOTHCS, JIETall W YHi(iKOBaHi
BY3JIH,
% BY3JIM ¥ JieTalti TIOBUHHI OyTH BUKOHAHHI 3 HEJIOPOTMX METANIB H HE BIUTMBATH IIIKiJTABO
Ha MPOAYKTH (HEprKaBitoya CTajlb);



>

*,

* arapaTy MOBUHHI OyTH HE METAIOEMHUMU 1 HEMaTepiaJIoEMHUMU;

L)

>

*,

* arapaTy MOBWHHI OYTH 10 MOXKIMBOCTI YHIBEPCATLHUMU;

L)

>

¢ HeoOXimHO TiepenOadaTh  Po30IpHICT Ta0apuTHUX —amapariB (00  TOJETTINTH
TPAHCIIOPTYBAHHS iX Ta MOHTAX).

Exonomiuni gumozu.

Amnapatu moBUHHI OyTH HETOPOTUMH SIK MPH X BUTOTOBJICHHS TaK 1 MPU eKCIUTyaTamii i
IIBUJIKO OKYIIaTUCh.

Bumozu, nog'azani 3 0xoponow HagKoIuwIHbL020 cepedosuua.

Binxoau, siki BTpUMYIOTbCSI TPU MPOBEJICHI MPOLECIB i BUIAISIOTHCS B HABKOJIUIITHE
CepeIoBHUIIe, HE TOBUHHI HOTO 3a0pyAHIOBATH.

[lpuHIMnM Ta TOPSAAOK 3AIWCHEHHS [EPKaBHOTO KOHTPOJIO Ta JEPXKABHOTO
HaTJISLY

1. MeTtonu, sIKi BAKOPUCTOBYIOTHCSI MPHU 3A1MCHEHH1 AEP>KaBHOIO KOHTPOIKO Ta
JIEP’KaBHOTO HATJIAMY 32 Xap4OBHUMH MPOJIYKTAMU Ta IHIIUMHU O00'€KTaMU CaHITApPHUX
3aX0/iB, TOBUHHI  BIJNOBIJATH  IOCTaBJIEHMM  [UIAM. Jlep’kaBHHM  KOHTPOJIb
3MIMCHIOETBCS  TOCTIHHO Ta  BUOIpKOBO  (BHOIPKOBHMM KOHTPOJIb) 1 MOXKe OyTH
pO3IIMPEHUM ab0 CTaHIAPTHUM.

2. Jlep>xkaBHuil Harnsg 3a OO0'€KTaMHM CaHITapHUX 3aXOJIB 3A1MCHIOEThCA O€3
MONEPEAHLOTO TMOBIIOMIICHHS,  PETYJISIPHO,  3TIIHO 13  CKJIQJCHUMHU Mporpamamu
IHCIIEKTYBAaHHs, 110 BU3HAYAIOTh IEPIOAMYHICTh MPOBEACHHS 1HCHEKUIA Ta MOPSIOK
3MIMCHEHHS JIEPXKABHOTO HAIISIIy 3a BIUAMOBIAHICTIO OO'€KTIB CaHITapHUX 3aXOiB
BUMOTaM, II[0 BCTAHOBJICHI IIUM 3aKOHOM Ta IHIIMMH HOPMATHUBHO-TTPABOBUMHU aKTaMH.

3. Ilepiogu4HICTh TPOBENECHHS JEPKABHOTO HArIAAy OYyIb-IKOi  KOHKPETHOI
NOTYXHOCTI (00'e€kTa), Ha SAKYy MOIIMPIOIOTHCS TOJIOKEHHS IHOro 3aKoHy, a00 Oynb-
AKUX OO'€KTIB CaHITApHUX 3aXOJiB, BKJIIOYAIOUYM TaKUM, IO 3IMCHIOETHCS B paMKax
nporpaM BHOIPKOBOTO KOHTPOJIIO XapyOBUX MPOAYKTIB, TOBMHHA BIIOOpaXaTu:

1) Bu3HaYeHI pU3UKH, TMOB'A3aHI 3 O00'EKTOM CaHITAPHUX 3aXOJIIB abo
MOTYXXHOCTSIMU (00'€KTaMM), a TAKOXK 3 TEXHOJIOTIEI0 BUPOOHUIITBA Ta/abo mepepoOKH;

2) pe3yabpTaTH MONEPETHBOTO JIEPKaBHOTO HATJISAY;

3) HamiHICTG TpOLEAYp KOHTPOJIO, SKi 3aCTOCOBYIOTBCSI  ONEPATOPOM
MOTY)XHOCTEH (00'ekTa) /u1st 3a0e31eueH s JOTPUMAaHHS BiMOBIIHUX CaHITAPHUX 3aXO1B
Ta TEXHIYHUX PETJIaMEHTIB;

4) icHylouy TMiI03py TMpPO HEBUKOHAHHSA OMNEPAaTOpPOM MOTY>KHOCTEH (00'exTa)
BHUMOT I[HOTO 3aKOHY Ta 1HIIUX HOPMATHBHO-TIPABOBHX aKTiB.



Xaggakmeggucmuka Oucnegcnux cucmem

s

Hnan:
1. Xapaxkmepucmuka oucnepcruux cucmem.
2. Buou oucnepcrux cucmenm.

Himepamypa:
Typxkoma T. A. «Ilpoueccol u annapamor», Acmon, Tepnonons, 2001. - c. 91 - 94.

Humanns ona camoxonmponio:
1. Ak nodinatomuca piounni cucmemu?

2. AKki icnyriomb euou oucnepcHux cucmem?

3. Ak noodinaomovca 2emepo2eHHi CUCHEMU 3A1EHCHO 610 KIIbKOCHI OUCNEPCHUX
¢a3z?

1. Xapaxmepucmuxa oucnepcHux cucmem.
Bci pigunHI cucTeMu MOAUISIOTH Ha:

%* TOMOTEHHI (OJTHOPiIHI) — YHCIIa piHa 00 PO3YMH Y Hill OyIb-SIKUX PCUOBHH;

% TeTepOrcHHI (HEOIHOPITHI) — piguHA, B SKill 3HAXOMATHCS OYAb-Ki HEPO3UMHHI
PEUYOBMHM y BUIJIAAl JAPIOHUX 4YacTOK. ['eTeporeHHi CHUCTEMH IO Ha3UBaIOTHCS
JUCIIEPCHUMM.

Bci nucnepcHi cucteMu CKIIaMaloThCcsl HE MEHIIE HIK 3 JIBOX KOMITOHEHTIB abo (a3,
OJIHA 3 SIKUX SIBJIAE€ COOOI0 uctiepcHy a3y, TOOTO Iyke ApiOH1 YaCTKU Oy/Ib-sIKOT PEUOBUHU,
a 1HIIIa - AUCTIEPCIHE CepeIOBUIIIE, B IKOCTI1 sIKOT MOXKe OyTH pimuHa abo ras.

HucnepcHa (aza € BHYTPIIIHBOIO, a JUCIEPCIHE CepeOBUIIE - 30BHIIIHBOIO (ha30ro
reTepOreHHOl CUCTEMH.

HucnepcHi (a00 reTOPEreHH1) CUCTEMH B 3aJI€KHOCTI BiJ KIJTLKOCT1 JUcCIepcHUX (a3
MOXYTh OYTH 00HO - ma 6a2amoKoOMNOHEeHMHI.

o bazamokomnoneHmHuux BiTHOCSTH MOJIOKO, SIK€ BMIIIY€E JAB1 TUCTIEPCHI (ha3u — KUp

Ta OUIOK, a TaKOX COYCH, JUCHEPCHUMH (pazaMu SKUX CIYTrylOTh OOpOIIHO, KUp Ta 1HIII
MPOTYKTH.

2. Po3piznaroms HacmynHi 6uou OUCHEPCHUX CUCHEM:
% eMYJIbCIT;

)/

¢ CycIeHsii;

K/

¢ aepo3odi.
Emynecii - e cucrtemMu, y sIKUX JUCIEPCIMHUM CEpeOBHILIEM Ta JUCIEPCHOIO (ha30ro
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CIIyTYy€E piiMHA.

OCHOBHI TUITU €MYJIBCIH:

» TpsiMi, 3 KpalusIMA HEMOJSPHOI PIIMHU B TOJSIPHOMY CEpPEAOBHUI (THITY
«Maclio y BOJII»);
» 3BOPOTHI a00 iHBEPTHI (TUITY «BOJA Y MACHi»).

3MiHa ckiamy emynbcii abo 30BHIIIHS Aisl MOXKYTh HPHUBECTH [0 TEPETBOPEHHS
PsIMOi €MYJIbCi Y 3BOPOTHY, 1 HABIMAKH.

IcHyt0Th NMiOMIIBHI eMyJbCli (YTBOPIOIOTHCS CAMOYMHHO 1 TEPMOJUHAMIYHO CTIHKI)
Ta Ji0(poOHI eMyibCii (BUHUKAIOTh IPU MEXaHIYHOMY, aKyCTUYHOMY a00 €JICKTPHUYHOMY
eMyJIbI'yBaHHI, a TaKOX BHACIIJOK KOHJIEHCAIIHHOTO YTBOPEHHS Kpameib JUCIEePCHOI
da3n y mepeHaCHYCHUX PO3YMHAX YHM PO3IUIaBax). BOHM TepMoOaWMHAMIYHO HECTIHKI i
TPHUBAJIO MOXYTh ICHYBAaTH JIUIIIE B TPUCYTHOCTI EMYJIbIaTOPiB.

[Ipuknan emymbCli B Xap4oBiii MPOMUCIOBOCTIL: MOJIOKO, POCJIMHHA OJIiSl.

Baacmueocmi emynwcii:

1. «CrapiHHS» eMyJbCli - MIJBUIIEHHS CTIMKOCTI eMyJbCli THUMY «BOJia B HaTI» B
yaci (MpakTUYHO 10 0OM) BHACTIIOK aJCOpOIIil TBEpAUX eMyJIbraTopiB Ha BOJIOHADTOBIN
MOBEPXHI 1 MOTOBIIEHHS MIXX(PA3HOTO «OpOHBOBAHOTO» MIAPY Ha 11K MOBEPXHI.

2. CilikicTh (CTaOIIBHICTE) €MYJIBCIT - 3JaTHICTh €MYJIbCIT TIPOTATOM TIEBHOTO Yacy
HE pyHHYBaTHUCA 1 HE PO3AUIATHCS HA J1B1 Pa3u (Hanpukiaa, Ha HadTy 1 BOaY).

Cycnensii - cuctemH, y SIKUX JUCHEPCiiHE CepeIOBHUILIC - PIIMHA, a TUCIIepcHa ¢aza -
TBEp/ia PEUOBUHA.

CycneHsisi € OKpeMHM BUIIQJAKOM JIUCHEPCHUX CUCTEM 1 HAJIEKUTD J10 Kiacy "TBeple
TII0O B piauHI", TPUKIAIOM SKHUX € Myl y Bomi. [ns TBepmoi da3u B cycmeHsisx
XapaKTepHI PO3MIpPH YacTOK Bif 1 MKM 110 KiUIbKOX MimiMeTpiB. [Ipu mMeHmmX po3mipax
cucTeMa 3a3BUYall € Ko0.10i0HuM po3suurom. CyclieH3li BUKOPUCTOBYIOTh y OyIiBENIbHIN
TEXHOJIOT1i, BUPOOHHUITBI JJakodapOOBUX MarepialiB, nanepy Toio. [Ipukian cycnensii y
XapyoBI1i MPOMHUCIIOBOCTI: COYCH Ha OOPOIILIHI.

Hinu - cucremu, AKi CKIAAAI0OTHCA 13 PIIMHU Ta APIOHUX Oyb0OaIIoK rasy.

[liHa MMPOKO 3aCTOCOBYETHCS MPU BUTOTOBJIEHHI MIHOMJIACTIB Ta 1HIIMX MOPUCTUX
KOHCTPYKIIWHUX  MarepiaiiB  (MHOATIOMIHIM, TMIHOCKIO,  MIHOOETOH  TOIIO),
BUKOPUCTOBYETHCS JIJIsl TACIHHS TIOKEXK, Y OypiHHI, 7S 130151111 TOBEPXOHb.

OcHOBHa BJIACTHBICTh MIHU — CTIMKICTh. CTIMKICTh IMIHU - TPUBAJIICTH 1CHYBaHHS
OynbOaliok razy B MiHi. BoHa 3a/IeKUTh BiJl TUITY 1 KOHIIEHTPALlli MOBEPXHEBO-aKTUBHUX
pPEYOBHMH, XIMIYHOIO CKJady, CKJIaay 1 KUIBKOCTI JucrepcHoi (as3u, crocoly
MIHOYTBOPEHHS 1 TEPMOJIMHAMIYHHX MapaMeTPiB CTaHy MIHHOI CHCTeMH. YcCi 11l (akTopu
BU3HAYAIOTh CTPYKTYpPY 1 BJIACTHUBOCTI IUIIBKOBOrO Kapkacy miHU. Bix cTilikocTi miHH
3aJIe’KaTh MPOIECU TACIiHHS MOXKEXK IMIHAMH, SIKICTh 1 TEPMIHU MPOBEACHHS PEMOHTHHUX
poOIT y cBepasioBuHI (i3 3aCTOCYBAaHHSIM IIiH), PE3yJIbTaTH MPOIIECIB MIHHOI (uioTallii Ta
MHHOI cemnaparlii TOoIIIoO.
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http://uk.wikipedia.org/w/index.php?title=%D0%9F%D1%96%D0%BD%D0%BE%D0%B0%D0%BB%D1%8E%D0%BC%D1%96%D0%BD%D1%96%D0%B9&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BD%D0%BE%D1%81%D0%BA%D0%BB%D0%BE
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BD%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD

[Tpukian mHM y Xap4yoBid MPOMHUCIOBOCTI: KPEMH Ta 1HII 30UTI MPOIYKTH.

Aepo3oni — cucteMu, y SIKMX JTUCIEpCIiHE cepeloBUIlle — ra3, a JAUCHepcHa Qa3za
Ipe/ICcTaBlIeHa IPIOHMMH YaCTUHAMH BOJIU, TBEPIOT PEUOBHHHU.

3a xapaKkTepoM YTBOPEHHS PO3PI3HAIOTH TUCIIEpTalliiiHi 1 KOHIEHCaIliitH1 aepo307i.

Hucnepeauiiuni aepo3oni BUHUKAIOTH M Yac pO30pU3KYBAHHS PIAMH, APOOICHHS
1 TOApIOHEHHS TBEPAUX PEUYOBHH, OCOOJUBO TOHKOTO MOAPIOHEHHS B CTPYMHHHHX
MJIMHAX, TEPEX01y /10 3aBUCJIOTO CTaHy MOPOIIKiIB, pyHHYBaHHS BYT1JILHOTO 1 TOPOJAHOTO
MacCHBIB .

Konoencauinini_aepo3oni yTBOPIOIOTHCS Mif 4Yac KoHAeHcamii mnapu. IBuaKicTh
OCiJIlaHHS YaCTHMHOK aepo30JiB Jyke Maja. YacTHHKM aepo30iiB MaloTh PO3MIpH Bif
HaiiOLTbmIX Momekyn (Bix 1 mM) mo 100 Mxm, ixHiif Bmict B 1 cM® moBiTpsi- Bin
JEKUTBKOX OJIMHHUIIB JIO TEKITHKOX THCSY.

Aepo30J11 TOAISAIOTHCS Ha:

-TyMaHu (aucnepcHa (asa - kpami piauau 10 Mm);

- numu (qactuHkH 0,1-5 MKM);

- cmor (yactunku 0,1-50 Mxm);

- it (wactuHKA A0 10-100 Mxwm).
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http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D1%80%D1%96%D0%B1%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D1%80%D1%83%D0%BC%D0%B8%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%BB%D0%B8%D0%BD&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D1%80%D1%83%D0%BC%D0%B8%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%BB%D0%B8%D0%BD&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D1%80%D1%83%D0%BC%D0%B8%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%BB%D0%B8%D0%BD&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%BE%D1%88%D0%BE%D0%BA
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D1%83%D0%BC%D0%B0%D0%BD

Mawiunu i anapamu 014 noOpioHenHA

Inan:
1. Il]okosa opobapka. Konycna opobapka.
2. Bankoea opooapka. Monomkoea opoodapka.
3. Muckoea opobapka. Kynvkoeuii mauH.
4. Mawunu 012 npomupanus.

Jimepamypa:
Typxoma T. A. «Ilpoyeccel u annapamur», Acmon, Tepnononw, 2001. - c. 72 - 74.

Humanns ona camoxonmponio:
1. Ilpunyun poo6omu ui0K080i ma KOHYCHOT Opodapox.

2. Ilpunyun po6omu 6ankoeoi ma mo10mKo8oi opodapokx.
3. Ilpunuyun pob6omu ouckoeoi Opoodapku ma KyjibKo8ozo MIUHA.
4. Ilpuznauennsa ma npuHYUN pooOMU MAWUH 011 RPOMUPAHHAL.

1. IIlokoBa papodapka — MalMHa JUII  MEXaHIYHOTO PYWHYBaHHS
(mesinTerpariii) MmIMAaTKIB TBEPAOTO Marepiajy IUISIXOM PO3JABICHHS MDK JBOMa
IJIOCKUMH TTOBEPXHSIMH 3 METOIO0 JOBEJEHHS iX PO3MIPIB 0 HEOOXITHOI KPYIHOCTI.
3aCTOCOBYIOTH B TIpHUYIN MPOMUCIOBOCTI mpu kpynHomy (1500-350 mm) 1 cepenupomy
(350-100 MM) npoOneHHI MIITHUX Ta B’SI3KUX TOPIA - Py YOPHUX 1 KOJHOPOBHUX METAIIB,
BYTULJIS, CJIAHIIIB, HEPYAHUX 1 IHIIMX KOPUCHUX KomajiuH. Brepuie miokoBa apoOapka
3anpornoHoBana A.bnekom (BenukoOputanis) B 1858.

Po3pi3Hs10TE ITOKOBI APOOAPKH:

«3a KIHEMAaTUYHOIO CXEMOK MPHUBOJHOTO MEXaHI3MY PO3PI3HIOIOTH  IIOKOBI
napobapku: 3 nmpoctum (ILIT) 1 cknagaum (IC) pyxom nepecyBHOT IIIOKH;

¢ 32 CITIOCOOOM KPITIJICHHS TIEPECYBHOI MIOKHU - 3 BEPXHIM 1 HUKHUM 11 T1ABICOM;

¢ 32 TEXHOJIOT1YHUM MPU3HAYCHHSIM - KPYITHOTO 1 CEpEeTHBOTO APOOIICHHS.
[IlokoBa  gpoOapka  CKIAma€ThCs 3 3 CTAHWHM,  YAaCTHHOK  SIKOi €

HEpyXoMma II0Ka, Bajia 3 MIABIIIICHOI MEPECYBHOIO MIOKOI0, MPUBOJAHOTO MEXaHI3MY 1
OPUCTPOIO MJIsi peryitoBaHHsA. Pyxoma 1oka IIapHIpHO MiJABINIYEThCS M0 Baja 1,
HABIIEPEMIHHO MTOBEPTAIOYMCH HABKOJIO CBOET OC1 HA HEBEIMKUHN KYT, TO HAOJIUKAETHCS, TO
BIIJIAJIAETHCS BIAHOCHO HEPYXOMOI MIOKH. [Ipu 30/rKeHH] 1IOK IIMATKU Martepiaily, 110
IpOOUTHCSA, PYHHYIOTHCA, IpPU 3BOPOTHOMY (XOJIOCTOMY) XOJl TEpPEeCyBHOI IIOKH
B1JIOYBAETHCS PO3BAHTAXKEHHS JPOOJIEHOTO MPOAYKTY. TpaekTopis pyXy TOUOK MEePECYBHOI

IIOKU SIBJsiE COOOI0 3aMKHEHY OBalononiOHy KpuBy. CKIaaHILNIYy TPAEKTOPIIO PyXy
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http://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B9%D0%BD%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D0%B7%D1%96%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B7%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB
http://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D1%96%D0%BB%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%BD%D0%B5%D1%86%D1%8C
http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D0%A9%D0%BE%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A9%D0%BE%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB
http://uk.wikipedia.org/w/index.php?title=%D0%9E%D1%81%D1%8C&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9A%D1%83%D1%82
http://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D1%94%D0%BA%D1%82%D0%BE%D1%80%D1%96%D1%8F

peanizoBylOTh  IIOKOBa  JpobOapka 3  JBOMA  PYXOMUMH  UIOKaMHu,  MpH
IIbOMY IIPOJYKTUBHICTB3POCTAE  BJABIYUl,  CIIOCTEPIra€TbCcsl  MEHIIMK  aOpa3uBHUU
3HOC QpyTepoBKkH. OCHOBHUM MeToAoM pyiiHyBanHs mmaTkiB B LI/II1 € po3mgaBnenus, B
I/IC posmaBnenns ictupanns. [l{oxoBy apoGapky tumy IIIJIC 3acTocoByroTh mis
JIpoOJIeHHST BIAHOCHO JAPIOHMX ManoaOpa3suBHUX pPyA 3 MIABUIICHWM BMICTOM IJIMHH 1
BOJIOTH, IoKoBa ApobOapka tumy HIJIT - s mimamx ripcekux mopia. Jims 3amobiranHs
a0pa3WBHOMY 3HOCY JAPOOMJIKHM IOKH 1 O19HI CTIHKHM MK HUMH (YyTEPYIOTHCS 3MIHHUMH
IIMTaMu 3 MapranieBucToi craii. [1{okoBa gpobapka 3abe3nedye CTymiHb APOOJICHHS B
Bim 4 10 6. OCHOBHI MmapameTpu MIOKOBOI ApoOapKu: KyT 3axoIuieHHs (mo 24°), Xin
MEePECYBHOI IOKH 1 YacTOTa roraanHs moku. OnTumanbsHa yactoTa roiganas 300-90 xB ™.

3acToCcyBaHHS IIOKOBUX APOOAPOK HAWIOMUIBbHINIE ISl APOOJEHHS TJIIMHUCTOTO 1
BOJIOTOT'O MaTtepiaiy, ajie BOHA MaJjio PUCTOCOBaH1 JIJIsl APOOJICHHS TPYAOK IIIACTUHYATOI
bopmu.

[[loxoB1l mpoOapku YyCTaHOBIIOIOTH IMEpeBaXHO Ha 30arauyBaibHUX (padpukax
HEBEJIHMKOI MPOTyKTUBHOCTI.
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Mars. 1 II{okoBa npobapka

[IlokoBa ngpoGapka mpaifoe 3a TPUHIMIOM pO3YaBIOBaHHSA. Marepian, 110
MiAa€ThCsl MOAPIOHEHHIO, 3aBAaHTAXKYIOTh MIXK IOKaMU. 32 PaxyHOK 3YCHJIb Ha PyXOMY
MIOKY, MaTepiai po34aBIOETHCA.

KonycHa apo6apka - mamusa Jyisi 1poOJieHHsT TBEpJIUX MaTepiaiiB 3a JOMOMOTO0
PO3JIaBJICHHS IPYJIOK BCEPEAMHI HEPYXOMOi KOHYCOMO/11I0HOI Yalii KOHYCOM, 1110 31HCHIOE
KPYrOB€ I'OMIaHHS.

VY KoHycHHX ApoOapkax MOApIOHEHHS 3AIMCHIOETHCS 32 PAXyYHOK PO3YaBIIIOBAHHS Ta
cTupaHHs. MaTepiasl 3aBaHTaXy€e€ThCsI M1 30BHIIIHIM HEPYXOMHM Ta BHYTPIIIHIM, SIKAN
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http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96%D1%81%D1%82%D1%8C
http://uk.wikipedia.org/wiki/%D0%A4%D1%83%D1%82%D0%B5%D1%80%D0%BE%D0%B2%D0%BA%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B7%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%80%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%BE%D0%B7%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%83%D1%81

obepraeThcs, KoHycaMu. OCTaHHIN PO3TAIIOBAHO €KCLIEHTPUYHO BIJHOCHO 30BHILIHBOTO
KOHYCY.

KonycHi npobGapku 3acTOCOBYIOTH ISl JIPOOJCHHS PYJ YOPHUX 1 KOJIHOPOBUX
METaJliB, a TAKOXK HEMETAIIYHUX MaTepialiB, BKIOYAI0YH OCOOJIMBO TBEpi, abpa3uBHI i
BaXXKo poOumi. Bunaiinena y 1877, BpoBaxeHa B mpoMHUCIOBICTh a 1920-x pp.

KonycHi npobapku BCTaHOBJIOIOTH Ha 30aravyBaibHUX (aOpuKax BEJIHMKOT
MPOIYKTUBHOCTIL. JIJisi KpyMmHOTO NIpOOJEHHS PYJl 3aCTOCOBYIOTHCS KOHYCHI JpOOapKu 3
M1JIBICHUM BaJIOM 1 pO3BaHTAXEHHSM II1]T APOOApKY.

BukopuctoByioTh  mJi1  KPYIHOTO, CEpeIHbOro 1  ApiOHOro  ApoOJICHHS
TpaHiTiB, 6a3aibTiB, KBapIMTIB, BAllHAKIB, PyA 1 IHIIUX TIPCHKUX TMOPiJ, IO MAlOTh
1IBUIIEHY TBEPIiCTh.

Konycui gapobapku xpymHoro apobmenns KK/[-1200, KK/-1500 wMoxyTh
MPAIIOBATU «II1]T 3aBAJIOM).

KonycHi npobGapku cepemHporo i JApiOHOTO APOOJICHHS MPaIlOIOTh MPU CTYIEHIX
npobnenns 4 — 7. Ins apiGHOTO JpOOJICHHS TIPCHKUX TMOPiJ, BOTHETPUBIB 1 IHIIUX
MaTepiaiiB cepeHbOI 1 BUCOKOI TBEPAOCTI 3aCTOCOBYIOTh KOHYCHI 1HEPIIIHHI ApOoOapKH,
K1 3a0€3MeuyloTh BUCOKUU CTymiHb ApoOseHHs (10 — 15) 3 oxpepxaHHsAM ApiOHOTO
JTpoOJIEHOTO MaTepiaiy.

Man. 2 KonycHa apobapka

2. BankoBa apobapka— ycraHoBka i JpoOneHHs MarepiaiiB  (pyn,
OyIIBENIbHOTO KaMEHIO, BTl TOIIO) BallKaMH, II0 OOEpTaroThCAd HA3yCTpid OJIMH
0JIHOMY, a00 BaJlkaMHU 1 HEpYXOMOIO IIOKO0. Brepie BajikoBa apoOapka BUTOTOBJICHA B
1806 p. yBenukobpurasii.
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http://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D1%96%D1%82
http://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0%D0%BB%D1%8C%D1%82
http://uk.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86%D0%B8%D1%82
http://uk.wikipedia.org/wiki/%D0%92%D0%B0%D0%BF%D0%BD%D1%8F%D0%BA
http://uk.wikipedia.org/wiki/%D0%A2%D0%B2%D0%B5%D1%80%D0%B4%D1%96%D1%81%D1%82%D1%8C
http://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B3%D0%BD%D0%B5%D1%82%D1%80%D0%B8%D0%B2
http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D1%96%D0%BB%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%A9%D0%BE%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%96%D1%8F

BankoBi 1pobapku kiacu@ikyrTh:

e 32 YHUCJIOM BaJIKIB (OJ{HO-, IBO-, TPUBAJIKOBI Ta OLIbIIIE);

¢3a THUIIOM 3MIHHUX pOOOYMX OpraHiB (3 pIBHUMH, pUDICHUMH 1 3yOUaTUMU
MOBEPXHIMH BAJIKIB).

BankoBi npoGapku 3 TiIaJKUMH BajKaMU 3aCTOCOBYIOTBCA HJISl CEPENHBOTO 1
OpiOHOTO JPOOJIEHHS TBEPAUX IMOPiJ, KOJM HEIOMYyCTHUME MepenoApiOHEHHS LIHHOTO
KPUXKOTO MiHepaly (MapraHiieBi, KaCUTEPUTOBI, BOJIb(PaMITOBl pyAH, KaliiiHI coJii),
1HOJ1 1X 3acCTOCOBYIOTH JUISl CEpeIHbOro JApoOJeHHs Byruuia ¥ kokcy. Ha
30arauyBasibHUX (haOpukax ApoOapKu 3 TIAJKUMH BaJKaMH 3BUYAlHO BUKOPUCTOBYIOTH
IIpU CTyTIeHI1 qpobieHHs 3 — 4.

BankoBi apo6apku 3 3y04aTUMHU BaJIKAMU 3aCTOCOBYIOTH JUIsl KPYITHOTO 1 CEPETHBOTO
IpoOsieHHST M SIKUX 1 KPUXKUX MOPiA (BYTUUIsI, aHTPAIUTIB 1 CJIAHIIIB) MPU HEOOX1THOCTI
oJiepKaTU TPYIAKOBHUI APOOJICHUI TPOIYKT 13 HEBEIMKMM BMICTOM Jpi0’s3Ky. IIponec
npoOiieHHss B JpoOapkax 13 3yOuaTHUMM BaJKaMU 3AIMCHIOETbCS TMPU  MEHIIIOMY
nepenopiOHeHH] Ta BUTpATI €Heprii, HiX Yy HIOKOBUX 1 KOHYCHHUX ApoOapkax. 3yOuaTi
JTpOoOapKy MPAIOIOTh MPHU CTYNEHIX Apo0iaeHHs 4 — 6.

HpoGapku 3 pudaeHUMH BajlkaMU 3aCTOCOBYIOTHCS [JIsi JIPOOJICHHS MaTepialiiB
TBEPAUX 1 cepeaHboi TBepaocTi. OKpykHa MBUAKICTH pudaeHnx BajikiB Ha 10 — 20 %
MEHIIIE MIBUAKOCTI TJIATKUX.

VY BankoBHX ApoOapkax maTepiai 3aXOIUTIOETHCS BAJIBILAMU 1, TPOXOASYN MIXK HUMH,
no/piOHIOEThCs. Bimomi BaskoB1 JIpoOapku, y SKUX OOHJIBa BajKU MAaiOTh OJIHAKOBY
4acTOTy 00€pPTaHHS, a TAKOXK Y SKMX OJIMH BaJOK 00EPTAETHCS 3 MEHILIOK YaCTOTOIO.

450

e o

Mai. 3 BankoBa apo6apka
15


http://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D1%96%D0%BB%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BA%D1%81

MosoTkoBa Apo6apka - apobapka ISl CEpeAHBOr0 Ta JApiOHOro ApoOJCHHS 3
poOOYMM OpraHoM Yy BUIVISI pOTOpa 3 HIAPHIPHO 3aKpIMVICHUMH HA HbOMY YJIApHUMU
eJIEMEHTaMH - MOJIOTKaMHU.

MonoTtkoBa ApobOapka mparoe 3a MPUHIMIIOM MOAPIOHEHHS 32 PaXyHOK CTUCHEHOTO
ynapy. Uepes 3aBaHTaXXyBallbHUN OyHKEp MaTepia HaIXOIUTh 10 poO0doi KamepH, /e BiH
MiJIa€ThCS yaapaM MOJIOTKIB, Kl 3aKpIIUICHI Ha CTEPXKHSX, M0 00epTarOThCs HABKOJIO
HeHTpaabHOI oci. [ToapiOHeHu MaTepial BUXOIUTh 3 KaMepH Kpi3b nepdopoBaHe JHUIIIE.

Po3pi3HAIOTH:

e OJJTHOPOTOPHI: HEPEBEPCUBHI; PEBEPCUBHI.

e IBOPOTOPHI: IMapajIeIbHOTO IPOOICHHS; TTOCIIIIOBHOTO APOOICHHS.

MoJ10TKOBI ApOOapKH BUTOTOBISIOTHCS 3 KOJOCHUKOBHMH pENIiTKaMHu 1 0e3 HuX.
Jlpobapku 3 KOJOCHUKOBHMH PEIIITKAMH 3aCTOCOBYIOTHCSI B OCHOBHOMY MJis JIPIOHOTO
OpOoOJIeHHs, BOHM IMpPU3HAYEHl I OTPUMAaHHS JpOOJEHOro NPOAYKTY BH3HAYEHOI
KpynHocTi. MoJoTKoBI JipoOapku 0€3 KOJOCHHUKOBUX PEIITOK BUIAIOTH APOOJICHUN
MPOAYKT 3aJaHOl KPYMHOCTI BHACHIAOK MIABUINEHOI IIBHUIKOCTI OOEpTaHHS poTOpa.
MonoTkoBi apobapku OyBarOTh 3 00EpPTaHHSM POTOpa y OJIHY CTOPOHY 1 peBepCHUBHI. 3a
YUCJIOM pOoOOYHX BaJliB MOJIOTKOBI IPOOAPKH PO3ALISIOTHCS HA OJHO- 1 TBOPOTOPHI.

MoJIOTKH, 10 3aCTOCOBYIOTBCS B MOJIOTKOBUX JApoOapKax, MarOTh pI3HY (PopMy 1
Macy (Big 3,5 mo 15 xr 1 Ouibiie). Yum Ouiplie KpyNHICTh BUXIJHOIO Marepiany, TUM
OlsIbIlIE Maca MOJIOTKA [TPY MEHIIOMY 1X YKCJI 1 HABIIAKH.

L gt

Main. 4 MonoTkoBa apodapka
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http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%B0%D1%80%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%82%D0%BE%D1%80
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%BA
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%82%D0%BE%D1%80

MonoTkoB1 1pobapKu MpU3HaAYEHI IJI1 KPYIMHOTO, CEPEIHBOr0 1 ApiOHOTO ApOOICSHHS
MaTtepialliB HU3bKOI 1 CepeaHbOT TBEPIOCTI, ajie YacTiIe iX 3aCTOCOBYIOTh JJI CEPEAHBOTO
1 mpi6HOTO APOOIICHHS. B MOTOTKOBUX ApoOapKax MOCATAETHCS CTYMiHb Apo0aeHHs 10 30
— 40. BoHu XapakTepHu3yIOThCsI BUCOKOIO MPOTYKTUBHICTIO 1 MAJIOI0 MUTOMOIO BUTPATOIO
eniekTpoeHeprii. [[o mepeBar MOJIOTKOBUX IpOOApOK CiJ BIAHECTH MPOCTOTY KOHCTPYKIIII,
HAA1HICTh, KOMIAKTHICTh, BEIUKY MPOAYKTUBHICTb, BUCOKHM CTyMiHb ApobieHHsS (20 i
O1/IBIIIE) Ta MOPIBHSAHO HEBEJIUKI MTUTOMI BUTPATH €JIEKTPOSHEPTii.

HenmonikamMu MOJIOTKOBUX APOOAPOK € MIBUIKUI 3HOC MOJIOTKIB 1 3aJIMIIaHHS OTBOPIB
KOJIOCHUKOBOT PEIIITKHY MPH APOOJIEHHI BOJIOTOT0 BYTIIIA.

3. JluckoBi apobapku (A€31HTErpaTOpH) MPALIOIOTh HA MPUHIINII CTUCHEHOTO yJapy
Ta CTUpaHHA. [3 3aBaHTaXyBaJIbHOTO OYyHKEpYy Marepiall HaIXOOUTh B Kamepy
Je3IHTerpaTopa 1 MOTpaIlIsie MDK HalbLSIMH HEPYXOMOTO Ta PYXOMOro AuckiB. B
IPOMIKKAX MK HaJIbLSIMU BiOyBaeTbes noapioHeHHs. [loapiOHeHHi MPOIyKT BUXOINUTh
yepe3 pOo3BaHTAXKYBaJIbHUN maTtpyOok. B neskux nesiHterparopax odepTaroThCsi oOuiBa
JIMCKH 3 MaJIbIISIMU, 00€PTaHHS X CIIPSMOBAHE B Pi3HI OOKH.

./7

! @ )5 | 12

4

Mar. 5 JluckoBa npobapka

Ha miampuemcTBax  XapuoBOi  MPOMMCIOBOCTI  BHUKOPHCTOBYIOTh  JMCKOBI
OBOYEpI3AJIbHI MAIIMHU, K1 MAlOTh MPUHIIMIIOBO OJHAKOBY OYAOBY 1 BIIPI3HSIOTHCS MIXK
c00010 JHIIe KOHCTPYKTUBHUM O(QOPMIICHHSIM OKPEMHX €JIeMEHTIB 1 iX po3mipamu. Bonu
MOXYTh OyTH 3 1HAMBIAyadpHUMU mpuBogamu (MVY-1000, MP0-50-200) a6o Oytu
sminauMu MexaHizMamu (MC10-160, MOII-11-1) mo yHiBepcanbsHUX TPUBO/IIB.

OCHOBHMMH 4YaCTHHAMHU MalllMHKM a00 BUKOHABYMX MEXaHI3MIB € Kamepa s
00poOku 1 poOoui opranu. Kamepa BuUKOHaHAa y BUIISAI KIMHA ab0 HEPYXOMOTO
MOPOKHUCTOTO IWJIIHIPA, BCEPEAUHI SKOTO € HEepyXoMa KIWHOBHIHA JIOMAcTh abo
crieriajJbHe MPUCTOCYBAHHS JIJIsl IPUTUCHEHHS MPOAYKTY JI0 HOXIB.
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PoGourMm opraHoM y JMCKOBHX OBOYEPI30K € KOMIUIGKT HOXIB 3 Ji€3aMu
NPSAMOJIIHIMHOT a00 KpuBOIiHIAHOTI popmu. Hoxki 3'€1HaHI 3arajilbHUM OMOPHUM JUCKOM 3
OTBOpaMH JJIsi HAQAXO/DKEHHS B PO3BAHTAXKYBAJIBHUN JIOTOK BIJIPI3aHUX YACTHHOK
npoaykry. OmNopHHIl AMCK 3 HOXaMH 3aKpIIUIIOETHCS 3a JIOMOMOTOI0 IITOHKH Ha
NPUBITHOMY Bally, KN OJIEpKye OOepTalbHHUI pyX BiJ TOro abo I1HIIOTO MPHUBITHOTO
IPUCTPOIO.

Hox1, BucTynaroui HaJ| MOBEPXHEIO JIUCKA, BPI3alOThCS B OYyab0M 1 3pi3al0Th 3 HUX
ckuOku. dopMa YaCTHMHOK TPOAYKTY 3aJCKHUTh BiJi KOHCTPYKIIii BCTAHOBJICHOTO HOXA.
3pizatoua 4yacThUHa OyJaHOM uepe3 3a30p B JAWCKY IMOTparuisie B TMIJACTaBICHY Tapy.
3MeHIIeHa Mo BUCOTI Oysb0a MpoCyBaeThCs MUCKOM B KaMmepi 0 THX IIip, TIOKH 3HOB HE
3aKJIMHIOIOTHCS 1 3 HBOTO HE 3p13aTUMEThCS HACTYMHUM map. Tak TpuBae 10 TUX Mip, TOKU
IPOAYKT MOBHICTIO HE MOPIOHUTHCS.

Mamn. 6. YHiBepcanbHa oBouepizaibHa marrHa MP0-50-200

B npoMHCIIOBOCTI HIMPOKO 3aCTOCOBYIOTHCS KYyJIbKOBI MiIMHU. [IpuHnum ix podotu —
BUKOPDHCTAHHSA YyJapy Ta CTHpaHHA. BOHM TpencTaBisitoTh COOOI0 IMIIIHAD, IO
00epTa€eThCSI HABKOJIO CBOET OCl. BHYTpIIIHS MOPOXHUHA LIWJIIHJPY 3alI0BHEHA KYJIbKaMH,
BUTOTOBJICHMMHU 3 TBEPJUX MaTepialliB, YacTimie 3a Bce MeTajieBi. Kymbku paszom 3
MaTepiajioM i Yac OOEpTaHHsS IWIIHAPY MiJIAMalOThCS HA MEBHY BHUCOTY, MOTIM IiJl
JIEI0 CUJTU TSOKIHHS BOHM TaJIa0Th JIOHU3Y 1 0°I0Th 10 MaTepiaily, SKUH 3HaXOAUTHCS MK
HUMU.

4. B rpomancbkoMy XapuyyBaHHI JOCHUTb TOHKOMY MOJPIOHEHHIO Yy BEJIMKHUX
KUIBKOCTAX  MiJUISTalOTh BapeHl OBOYl, CBIXKI siroad Ta ¢Gpyktu. g 1€l meTu
BUKOPHUCTOBYIOTh CIICIialIbHI MAIIMHU JJI TPOTUPAHHSL.

3ae’)kHo  BiAg  crocoOy MOApiOHEHHS TMPOAYKTIB B 3aKiagaX pPECTOPAHHOTO
roCIoapCTBa BUKOPUCTOBYIOTh MAIIIMHU 1 MEXaHI3MHU K1 MOKHA KJIACH(PIKyBaTH TaKUM
YUHOM:

1. Po3MentoBalibHI MalIMHU 1 MEXaHI3MHU - JJis JpOOJIEHHS KPUXKUX MPOIYKTIB

(myxpy, cyxapiB, KaBH 1 1H.).
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2. [lpotupanbHi MalIMHU — ISl IPOTUPAHHS M'SKUX MPOJYKTIB (BapeHUX OBOUIB,
cupy 1 1H.).

3. MammHu 178 HaApi3Kd TMPOAYKTIB (CKUOOUKaMM, KyOuKaMu, OpyCOuKamH,
YAaCHHYKOM 1 1H.).

[TpuHIMN POGOTH MAIIMHU IS TPOTUPAHHS AT Ta (PYKTIB.

[TpoaykTt, MmO miATa€ThCS MPOTUPAHHIO, HAAXOAWTH 13 OyHKepa y mepdopoBaHuii
HWJIHIP, B SKOMY pO3TalllOBaHO pobOoui jomacTi, 1o ob0epraroThbes. LleHTpoOixkHOIO
CWJIOIO TIPOJYKT MPUTUCKAETbCS 10 TepdopoBaHoro uuiinHapy. Ilin niero nomacren
B1JIOMBAETHCA MOTO PO3UaBIIiOBaHHS Ta cTUpaHHs. [loapiOHeHuit 10 macTono1i0HOro BUTY
OPOAYKT Kpi3k mepdopartito MOWIIHApPAa HAAXOAUTH 10 KOPIYCy, a 3BIATH 0
PO3BaHTAXyBAJIBHOTO MATPyOKa.

Mexanizm MC 12-15 s noapiOHeHHS cyxapiB 1 clieliid, IPUBOAUTHCS B IO Bij
YHIBEpPCAIBHOTO MPHUBOJY Ta CKJIAJAETHCSA 3 PO3MIIIEHUX B KOPITYCl TEPKOBOIO JIUCKY Ta
Oapabana. Bam 3 XBOCTOBMKOM BCTAHOBJIEHI B JIBOX KOHIYHUX POJIMKOIIAIIUITHUKAX,
PO3MIIIIEHUX B KPHUIII[l KOpIyca. 3 30BHIMIHBOI Ta BHYTPINIHKOI CTOPIH BaJ YUIUIbHEHUN
MaHXXeTaMu. [3 BHYTpIIIHKOI CTOPOHUM HA HBOMY 3aKpIIUICHE KUIbIIE 3 BOWJIOYHUM
yiibHIOBaYeM. Mik MaH)KeTaMH Ta MiIIIUITHIKaMH BCTAaHOBJICH] yHOpHi maiiou. Kinenp
BaJla BUKOHAHUM Y BUTJISAII IIMIIA JIJIs1 3’ €THAHHS 3 BAJIOM MpuUBoja. Pyx pobounm opranam
MIepPEeIa€ThCs Bijl YHIBEPCAIBHOTO MPUBOAY. IIpomyKT depe3 3aBaHTaKyBallbHY BOPOHKY
MOJAETHCSA JI0 IITHEKA, SIKUM 3a374aJ1eT1/1b MOJIPIOHIOE OT0 1 MPOCYBA€E A0 TEPOYHOTO JUCKA.
OctaTouHe MOAPIOHEHHS MPOJIYKTY BIJOYBAE€ThCS MK TEPOUYHMM JIMCKOM 1 OapabaHOM.
PeryntoBanHs BeJIMYMHU TTOMETY MPOBOJUTHCS CIELIATBHOIO TalKoI0, sika (DIKCYeEThCS B
NOTPIOHOMY TMOJIOKEHHI HAKUIHOKO TaliKOI0.

{ | 54 ]\ || {
J 2 ! " ow 3 §

Mamn. 7 Mexa#ni3m 115 moipioHeHHs cyxapiB 1 crerii MC 12-15
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B 3akiamax pecTopaHHOTO rocCrojapcTBa JUIsl MPOTHPAHHS OBOYIB, CUPY Ta 1HIIUX
NPOAYKTIB  BUKOPUCTOBYIOTH  MpoTHpanbHy MamuHy MII-800, oBouepizanbHO-
npotupansauil Mmexanizm MOII-II-1, mpotupansai Mmexanizmu MY-1000 1 MC4-7-8-20.

JlJis TOHKOTO TMOAPIOHEHHS BapeHUX OBOYIB 1 MPUTOTYBAaHHS KapTOIUISHOTO MIOPE
3aCcTOCOBYIOTH BifmoBigHo mamman MIBIT 1 MKII-60.

Mamuna mnporupansHa MII-800. Mammna(man.20). cknanaeTbcsa 3 Kapkaca,
PEBEpCHOTO  €JIEKTPOJIBUTYHA 1 BEPTUKAIBHO BCTAHOBJIEHOro Kopmycy. Ha Bamy
eNIEKTPOABUIYHA 3aKpIIUICHWH IIKIB KIMHOpeMeHHoi mnepenadi. [lpuBimuumii Bam 3
JIOTIACHUM POTOPOM BEPTUKAIBHO PO3TAIIOBAaHUM B KOPILyCl. 3aBaHTaXyBaJIbHUN OyHKEp
BCTAHOBJICHUH Ha KOPIIYyCl 1 KPIMUTHCS MO HHOTO JBOMA BIAKUIHUMHU OonTamu. BepxHs
KOHYCHa 4YacTHMHa OyHKepa CIyXHUTh NPUUMaIbHOIO BOPOHKOIO [UIsl 3aBaHTAXEHHS
CUPOBUHU, HIKHS IWIIHAPUYIHA — POOOUYOI0 KaMEPOIO, B SKIi PO3MIIIYETHCS POTOP, 110
o0epTaeThCs.

\

-9

Mazn. 8 Mammna nist npotupansaa MII-800

OBouepizanbHO-TipoTUpaibHuil  MexaHisM  MOII-1I-I. Mexanizm cknagaetbest 3
peayKkTopa, MpOTHUPaIbLHOT BOPOHKM 1 Habopy poOoumx opradiB. B mporieci npoTupaHHs
1]l BOPOHKY BCTaHOBIIOIOTHCS MPOTUPAIBHHUI AMCK 1 MPOTHpajibHa polodya JomaTka.
JlomareBuil poTOp, MPU3HAYEHUN NOJIi MPOTUPAHHS MPOAYKTY, CKIAAAETHCS 3 BTYJIKHU 1
JBOX JIONACTEH, SIKI MPUTUCKYIOTh MPOAYKT 10 cuTa. Ha BTynIml € ma3 ais yCTaHOBKHU
poropa Ha Baid MexaHi3My. [IpoTupaibHUN AMCK CKIAJAETbCS 3 KOPIYyCY A0 SIKOTO
Kpinutbest cuto. [Ipunnun nii MexaHi3My aHajoriyHui npuHiuny aii mammaun MI1-800.
[3 3aBaHTa)XyBaJIbHOI BOPOHKM MPOAYKT IMOCTyHae B poOouy Kamepy uisi oOpoOKu, 1e
NPUTUCKAETHCA POOOYMMHU JIOMACTAMU A0 CUTa 1 IMPOJABIIOETHCA 4epe3 Hboro. Bukwun
MPOIYKTY 3A1MCHIOETHCS CKUAYBAUEM B IT1/ICTABICHY Tapy.
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Main. 9 OBouepizanpHO-TIpoTHpanbHU MexaHizM MOII-T1-1

MexaHi3M 3aCTOCOBY€THCS B OCHOBHOMY JIjIsl 30MBaHHS 1 IEPEMIIITyBaHHS MIPOIYKTIB,
ajie Moke OyTH BUKOPUCTAHUM TAKOXK JUIsl IPOTUPAHHS MPOAYKTIB. JIJis 1€l MeTH 3aMiCTh
0auka BCTAHOBIIIOIOTH OOMYANKY 3 CHUTOM, a JI0 peAyKTopa MiA'€IHYIOTh MPOTUPAIbHY
jgonacth. {1 nmpoTupaHHs CyIiB B OOMYalKy J0JaTKOBO BCTAHOBJIIOIOTH BKJIQAUII, a J0
BaJly peAyKTOpa NPUKPIIUIIOIOTh MPOTUPATIBHY LIITKY.

OBouepizanbaa mamuaa MP0-400-1000. MamuHa B 3aJIe’KHOCTI BiJl HA00pY poOOYnX
OpraHiB MOK€ [MpalloBaTH, SK pPOTOpHA ab0 JUCKOBA 3 PYYHUM HPUCTOCYBAHHSIM.
CknamaeTecsd MalMHA 3 TPUBOAY 1 poOouoi kamepu. [ KpimieHHS 3MIHHHUX
3aBaHTAXXYBAJIBHUX MICTKOCTEH (Oapabana abo py4yHOro MPUCTOCYBAHHS) Ha KOPITYCl
BCTaHOBJIEHI 3allliNKa 1 3aMOYHa IJIaHKa.

70

750

Man. 11. YHiBepcasibHa oBouepizanbHa Mamnaa MP0-400-1000
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[IpuBig MamMHU CKJIQJAETBCA 3 EJIEKTPOJBUTYHA, KJIMHOPEMIHHOI Iepenayl 1
BEPTUKAJILHOT'O MPHUBIIHOTO Basly. ENEKTpOABUTYH BCTAHOBJIEHHUI B KOPITYCl BEPTUKAIBHO
Ha TMepex1IHIN MIaTi, 10 Mae ma3u JJis HATATHeHHA peMeHiB. [IpuBinnuit Bain o6epTaeTbes
B MIAMMIIHUKAX, BCTAHOBJICHMX B PpO3TOUYBaHHI JUTOro Kopmycy. s mnepenadi
oOepTanHs poOOYMM oOpraHamM MaIllMHA Ha BEPXHBOMY KIHIl TPHUBITHOTO Baly
BCTAHOBJICHUH CTakaH 3 JBOMa Immibkamu. [1010kKeHHs cTakaHa MOXHA PETyIIOBaTH 3a
JOTIOMOTOI0 Tallku 1 (¢ikcyBaTd TBUHTOM. PoOoda kamepa BHKOHAaHa Yy BUIJISII
BEPTUKAJILHOTO, MOXWJIOTO KaHaIy 1 HWJIIHAPUYHOI MOCaq04yHOl yacTUHU. Ha nmunpoBii
CTIHIII KOPITyCY 3MOHTOBaHI KHOIIKH YIIPaBJIIHHS, OJOKYBaJbHUM BUMHKA4, KOJIOJKA, a
BCEpENIMHI KOPITyCYy, — OOJT 3a3€MJICHHS.

Marmmna 3a0e3neueHa OJ0KYBaTbHUM €IEKTPUYHUM BUMHKAYEM, IO MEPEIIKOIKYE
BKJIFOUCHHIO MAIIMHA TIpU 3HATOMY OapabaHi abo KOPITyCl pYYHOTO MPUCTOCYBAaHHSI.
[Tpuctpiii 1 poboTa pyyHOTrO MPUCTOCYBAHHS AHAIOTTYHHM MPUCTPOIO 1 pOOOTI PYyUYHOTO
npuctocyBanns mammau MP0-50-200.

JIOTIOMI>KHI MaTepiid  JUIsl MEepepoOKH, IO BUKOPUCTOBYIOTHCA Y BUPOOHMIITBI
XapyoBUX MPOAYKTIB, 0OOIr SKUX 3IIMCHIOETbCS B YKpaiHi, HE TOBUHHI CHPUYUHATU
OPUCYTHICTh WIKIJAJUBUX (PAKTOPIB Yy XapyOBUX MPOAYKTaX Yy KUIBKOCTSX, IO
MEPEBUIIYIOTh MAKCUMAaJIbH1 MEXI1 3aJIUIIKIB.

YMOBUM BUKOPUCTAHHS, MAKCUMAaJIbHI MEXK1 3aJUIIKIB Y XapuOBOMY MPOAYKTI Ta
MiHIMaJdbHI crnenu@ikaiii SKocTi Uil JAOMOMDKHUX MaTepiaiiB g MepepoOKH, IIIo
BUKOPUCTOBYIOTBCS Yy BHUPOOHMIITBI Xap4yOBUX NPOJYKTIB, BU3HAUAIOTHCS [ 0JIOBHUM
JIEp’)KaBHUM CaHITapHUM JIIKapeM YKpaiHu 3 ypaxyBaHHAM pekoMeHaamii HarioHanbHOi
Kowmicii Ykpainu.
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Ilpouec pizanns
o’
Hnan:
1. Buou pizanna. Pizanna nyauconom ma pizuyem.
2. Pizanns noxycem.
Jimepamypa:

Typxoma T. A. «Ilpoyeccet u annapamur», Acmon, Tepnononw, 2001. - c. 74 - 76.

Humanns ona camoxonmponio:
1. Aki éuou pizanns icuyroms?

2. Oxapaxmepu3syiime npouec pi3aHHsa HOMCEM.

1. Pi3aHHS MOKHA MOJIUIUTHA HA TPU OCHOBHI BUJIU:
% pi3aHHA ITyaHCOHOM;
¢ pi3aHHA pi3leM (TUIOCKUM KIIMHOM);
% pi3aHHS HOXEM.

[Iyancon mix niero cunu F, copsiMoBaHOI NEPNEHIUKYJISPHO CBOIM poOouiid rpai,
BUKJIMKA€E 3p13 MaTepiany. I[lyaHcOHOM piKyTh FOJIOBHMM YMHOM TBEP/Il XapyOBI MPOAYKTH
(HampuKIIaI OBOUI1).

Pizenp pgi€ Ha Matepianm Ta YTBOPIOBaHY CTPYXKKY, SK KIMH. Pi3aHHS pi3nem
3aCTOCOBYETHCS 1] 4ac 0OpOOKH TBEPAMX Ta TUIACTHYHUX MaTepialliB.

2. 3a 70moMororo Jie3 (HOXKIB) PIKYTh M’SIKI Xap4oBi MPOAYKTH: M’sico, puly, XJio,
oBoui Ta iHmm. Ilig "ac pizanHs BiAOyBaeTbcs pyHHYBaHHS MaTepially Mif AI€I0 PixKydoi
KPOMKH HOXa.

[Ipouiec pizaHHs OUIATh HA J1Ba BUAU. Y MEPIIOMY 3 HUX KJIMH NEPEMIIIYETHCS TUIBKU Y
NEPICHINKYIAPHOMY HAaMpsMKYy [0 MaTepiany. Y Jpyromy KIUH TEpPEMINIyeEThCS Y
NEPICHINKYIIPHOMY Ta MapaleIbHOMY HampsiMKax 10 KPOMKH po3pidy. [lepmmii pisHOBHT
HA3UBAETHCS PYOJISTUUM pi3aHHAM (pyOKOI0), IPYTUid — P13aHHSAM 3 KOB3aHHSIM.

PyOka ocHOBaHa Ha TOMY, IO KJIMH, NEPEMILLYEThCS NEPHEHAUKYISIPHO, POHUKAE Y
TOBIILY MPOAYKTY, YIIIJIBHIOE HOTO BEPXHIil 1Iap 1 YTBOPIOE B HHOMY KOHTAKTHI HAMIPYTH.

Py0Oxa 3aCcTOCOBYEThCS Yy THX BHUIIQJKaX, KOJIM JI0 MIOBEPXHI 3pi3y HE CTABJIATHCS BHCOKI
BHMOTH.

Pizka ocHOBaHa Ha TOMy, II0 HIXXK CIOYATKYy YIIUIbHIOE TIPOAYKT, a MOTIM Tepepizae
HOro, yTBOPIOIOYH PIBHY MOBEPXHIO 3pi3y.
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Ilpouec npecyeanns
o’
Inan:
1. Cymnicmb ma npusnayeHHs npoyecy npecysanH:i.
2. Biosrcumanns.
3. @opmyeanns i wmamnoska. Baacue npecysannusa. Excmpys3is.
4. Yunnuxu, aAKi 61U6aOMb HA NPECYBAHHAL.
5. Anapamu ona npecysanns.
Jimepamypa:

Typxkoma T. A. «IIpoueccol u annapamuo», Acmon, Tepnononw, 2001. - c. 76 - 78.

Humanna 014 camoKoHmpo:
1. B ywomy cymnicmo npouecy npecysanus?
2. 3 aKo10 mMemo10 30IUCHIOEMbCA GIOHCUMAHHA?
3. Ina uozo 3acmocoeyrome popmysanus, witmamnoeKy, Opuxkemyeanmus?
4. AKi yunnuKku enauearomsv Ha npecyeanusa?
5. Anapamu ona npecysanns.

1.CyTHICTh mpecyBaHHA MOJISATAE B TOMY, IO HNPOIYKT MIAJATAE Ail TUCKY, BHACIIIOK
4Oro B HhOMY BIJI0YBA€ETHCS 3MiHA MOTO BIIACTUBOCTEH.
[IpecyBaHHSI 3aCTOCOBYETHhCS 1 JJIsi YTBOPEHHS OJHOPIIHUX CHUCTEM, 1 IS iX
PO3JILJICHHS.
B xapuoesiit npomucinoeocmi ma 2pomadcbKomy Xap4uy8aHHi UKOPUCHIOBYIOMb MAKI
6UOU NPECYBAHHS:
% gioxcumannn (15 BIAUICHHS PIIMHA BiJ] POIYKTIB, SIKI MICTSTH BOJIOTY);
% gopmysanns ma wmamnoeka (N1 HagaHHS TPOAYKTaM, HamiBpaOpuKaTam
BU3HAYECHOI FTEOMETPUYHOI (POpMH);
% é1acHe npecyGanHHsa ma opuxemyeanus (Ul YIIITBHEHHS CHUITyddWX MaTtepiaiiB abo
OyIb-SIKMX PO3PI3HEHUX YACTOK Y MIUTbHI arperatu );
% excmpy3ia (JUI1 OTHOYACHOTO BIUIMBY Ha MPOJYKT MIPECYBAHHS Ta HATPiBAHH).
2. BimxumaHHs B TpOMaJIChKOMY Xap4dyBaHHI 3/IIHCHIOETHCS 3 TIOJIBIHHOIO METOIO.
s Ilo-nepwie, s BIAAIICHHS PIAMHMA SK OUIBII IIHHOI'O KOMIIOHEHTY BiJ TBEpPAOTO
NPOAYKTy. TakuM YMHOM OTPUMYIOTH Pi3HI COKH IS TOJAJIBIIOr0 MPUTOTYBaHHS 3
HUX MYCIB, COYCiB, KUCEIIIB.
s ITo-Opyze, nns BIIIUICHHS PiIWHU SK MEHII I[IHHOTO KOMIIOHGHTY BiJl TBEpIOTO
MPOYKTY (TaKUM YHHOM OTPUYIOTh BEPIIKOBE MACIIO, KUCJIOMOJIOYHUN CUD).
[Ipouec BuxKUMKHU OJIii BiIOYBaeThCs B IIHEKOBOMY mpeci. Ilpecn MoxyTh matu

nonepeaHi KaMepH, /e HaCIHHA MiTIrpiBa€ThCs, 110 MOIMIIY€E MPOLEeC BIPKUMaHHS OJIii.
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Hacinus B mpecu mnopaeThcsi 1030BaHO. Ilicist ogHOPa30BOi BUKUMKH B CHPOBHUHI
sanumaeThes 10 10-12 % xupy. OnepxaHna oisi CTIKaE B pe3epByap, a 3BIATH MOJIAETHCS
y (QinabTpaiiitHi yCTaHOBKH, JI¢ BiIOYyBA€ThCS BIIIIJICHHS TBEPAMX 4YacTUHOK. Jlami osmist
HiJJIATAE OYMIIECHHIO 3 OCa[KCHHSIM (OCPOPHUX CIIONYK, a BUIbHI KUPHI KHUCIOTH
HENTpai3yroThCsl 1 BUMHUBAIOThHCS. [10TIM 0110 3HEBOIHIOIOTH 1 30€piraioTh y pe3epByapi
JUTSL 9UCTOT OUii.

ITicns mepmoro BW)XUMaHHsS (HAaciHHS MoOKe OyTH MOIMEPEIHbO MIAIrpiTe 1

noApiOHEHe) BHXKHUMKH TIEPEMINIYIOTh B EKCTPaKIiiHIM KaMepi 3 PpPO3UYUMHHUKAMH
(OeH3uH, rekcaH), 11 PO3YMHEHHS 3aJIUIIKOBUX KHUPIB. [1icis 1[bOro CyMilll migirpiBaroTh,
a TMapu PO3YMHHHUKIB KOHJEHCYIOTH 1 MOBTOPHO BHUKOPUCTOBYIOTH. OIisi, OTpHUMaHa B
IpoIleci E€KCTpakKilii, 3BHYAHO TMEPEMINIYyEThCS 3 OJI€0, OACPKAHOI0 MICHS TEepIIoi
BIKUMKH, y miporopuii 2:1. B mpoti 3anumaerses aume 1-2 % >xupiB. Excrpakiuiiina
oJlis, K MPaBWIO, 3a0pPYyJHEHA, OCKUIbBKHM PO3YMHHHKUA €KCTParyrTh OJIII0 pa3oM 3
BEJUKOI0 KUIBKICTIO TOKCHMYHHUX PEYOBUH. 3aCTOCYBaHHS PO3YMHHUKIB BHUKIMKAE iX
EMICII0 Y HAaBKOJIUIITHE CEPEIOBUIIIE.

Xo0J0/1Ha BIKMMKA OJIii, HA BIAMIHY BiJ €KCTpakKIiii, € MOBHICTIO HEHUTpaIbHUM
METOJIOM /11 HaBKOJHUIIIHBOTO CEPENOBHUINA, a IIPOT MICAS XOJOJHOTO BHKHUMAHHS
€ KOPMOM JUJIsl BC1X BU1B TBApHUH.

3. @opMyBaHHS 1 IITAMIIOBKA 3aCTOCOBYIOTBCA y TPOMAACHKOMY XapuyBaHHI MpH
IPUTOTYBaHHI KOHAMTEPCHKUX BHUPOOIB Ta MPOAYKTIB 13 TICTA, a TAKOXK NPHUTOTYBaHHS
HariBpabpuKaTiB 3 M ICHOTO Ta puOHOTO (hapIry TOIIO.

Brnache npecyBanHsi a00 OpUKETYBaHHS 3aCTOCOBYIOTH JUIsi BUPOOHUIITBA, HAPUKIIA],
M’siCHUX (OPMOBAHUX MPOAYKTIB 13 OKpEMHUX IIMATKIB MICIs iX BIBApPIOBAHHS, a TaKOX
OpMKETIB 13 BIAXO/IB CHPOBUHU Ta 3AJIUIIKIB 1Ki.

ExcTpy3i€ro Ha3UBa€eThCS MPOLIEC TPOJABIEHHS MaTepially yepe3 MpoQuIorUl roJI0BKU
JUIsL OTPUMaHHS MPOAYKTY MOTpiOHOI ¢opmu. IIpu npomy HeoOXigHO, MO0 Marepian
IPOJABIIIOBABCS MPU BIAMOBIJHUX TEMIEPATYypax 1 TUCKAX.

B skocTi mpukiiaza eKCTpy3iMHMX TMPOIECIB MOKHA TMPUBECTH NPUTOTYBAHHS
KOHIIEHTPATIB KyJIIHAPHUX COYCIB, SIKI HE TOTPEOYIOTh BapiHHS.

4. Ha mporecu mnpecyBaHHS BIUIMBAIOTh TaKi OCHOBHI YMHHHUKHU: BEJIMYMHA THUCKY,
BJIACTUBOCTI 1 CKJIaJl MaTepiajy, OCOOJMBO HOT0 MIIHICT, Ta MOPHUCTICTh, PO3MIPU
Martepiany, TPHUBAIICTh MPOLIECY MpECyBaHHS, TEPMIYHI yYMOBHM NPOBEACHHS MPOLECY,
TOBIIMHA MIAPY, IKUIA MPECYETHCS.

Benuunna THCKY OOMEXY€ETbCS TEXHOJIOTYHHUMH OCOOJIMBOCTSMH BHPOOHUIITBA.
HanamipHuit THCK TPU3BOIUTH A0 BTPAT IIHHUX KOMIIOHEHTIB Ta mepeBUTpar eHeprii. [1ix uac
MIPECYBAHHS MIITHUX, MAJIOMIOPUCTUX TIPOIYKTIB €(HEKTUBHICTH MPOIIECY 3MEHIITYEThCS.

5. Amapatu nns mpecyBaHHsA (mpecu) OyBarOTh CHEIIATBHOTO TPHU3HAYCHHS Ta
yHIBepcanbHl. [l BIDKUMaHHA BHKOPUCTOBYIOTH PI3HOMAaHITHI IITHEKOBI TIPECH

25


http://uk.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD
http://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BA%D1%81%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A8%D1%80%D0%BE%D1%82
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BC

(coxoBmwkuManku Ta iHie). Cepea GOpMOBOUHMX amapariB HaWOUIbII BioMi OapabaHHI.
JIns BiATUCKAHHS HAHO1IbII 4YaCTO BUKOPUCTOBYIOTh I'1JIPABIIIuHI 1 IIIHEKOBI MPECH.
[gpaBmiunuil mpec - e TiipaBiiuHa MallliHa, B SIKIA 3@ JOMOMOTOIO T1paBIIgyHOTO
[WTIHPACTBOPIOETHCST BEJIMKA CTHCKalo4da cuia. [iapaBiiyHUIl Mpec BHUKOPHUCTOBYE
TIApaBIIYHANA  EKBIBAJIEHT MEXaHIYHOTO BaXKesld. BUKOPHCTOBYEThCS UIsi  OOpOOKH
MeTepialiB miJ TUCKOM. PoOounii UK TiApaBIivHOTO Mpeca MePioIUYHOI Jii CKIa1a€ThCs
3 TaKuX OIepalliid: 3aBaHTAKECHHS MPOAYKTY (y MakeTax i3 MIIHOI TKaHWHU) Ha PyXOMY
IUIUTY 1 MPUTUCKAHHS HOTO JO0 BEPXHBOI IUIMTH; BIJIX1J OCHOBHOI MAacH PIIUHU MPHU
MOPIBHSHO HU3BKOMY THUCKOBI (JI pociMHHOTO Macia jo 5 MIla); miaBuIlieHHS THCKY
(mms macna go 80 MlIla); BUTpuMyBaHHS MiJl THUCKOM; OITyCKaHHS PYXOMOI IUIWTH,
PO3BaHTAXKEHHS NPOAYKTY. [ lIoBHMI HHKIT 3aBepiIyeThCs poTAaroM 20 .25xB.

r

Man 12. T'igpaBniunHuii npec

ITepeBaru:

e  HH3BKHI PIBEHb IIyMY;
e  TPOCTOTA KEPYBaHHSI;
e  MOe OyTH BCTAHOBJICHUU B Oy/Ib-SIKOMY MICIIi;
e  CTBOPIOE BEJIMKI CTUCKAIbHI CHJIH.

Henomxku:
e  THUXOXIJIHICTB,
o OOMexeHu# TepMiH ciIy>kOU poOOUOi PIAUHM.

VY mHekoBUX mpecax Oe3mepepBHOI Mii CUPOBMHA 3 3aBaHTAXKYBaJbHOTO OyHKepa
HAJXOIUTh y TephOpoBaHHM KOHYC, yCEpelMHI SKOro oOepTaeTrhcs ImHeK. YacTtora
obepranHs 1mHEKa carae 5 .20 06/xB. PinuHa, 110 BUAIISETHCS 13 CHPOBUHU I1iJT BILTUBOM
3yCHJIb, CTBOPIOBAHUX IITHEKOM, 30UPAETHCS BHU3Y KOPIYCY 1 BUXOJUTH Yepe3 MmarpyoOoK.
BenuunHa CTBOPIOBAHOTO IIIHEKOM 3YCHUJUIA PETYIIOETHCA PO3MIPOM 3a30py Mixk
nephopoBaHUM KOHYCOM 1 PETYIIOIYOI0 MPoOKOow. UMM MeHIui 3a30p, TUM OuIbIIe
CTBOpIOBaHe 3ycwiuis. Uepes 1el 3a30p BUXOJUTHh BIIDKATUM (30€3BOJAHEHUMN) MPOAYKT.
BenuunHa cTBOpIOBAaHOTO TUCKY y amapaTi moxe Oyt 4 Mlla 1 Buie.
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Maut. 13. IlInekoBuii npec

[IIHekoBI Mpecu BUKOPUCTOBYIOTHCA y Xap4OBii MPOMHUCIOBOCTI [Tl BiKUMAaHHS
omi. Omitanii npec mHexkoBud MMII-220 3 migirpiBoM CMPOBHUHH, NPU3HAYCHHUN AJIs
OTPUMAaHHS CUPUX POCIMHHHUX OJIiH 3 HACIHHS ONIMHUX KyJIbTYp METOIOM IpPECyBaHHS,
0e3 creniagbHOl NIATOTOBKH CUPOBUHU. [louaTkoBa CHPOBHHA 3aBAHTAKYETHCS B OYHKED 1
CaMOIJIUBOM HAAXOJWUTh JO MpuilManbHI pobody 3o0Hy. [lpumHimn maii maciompecca
noJiArae B MOJPIOHEHHI 1 NMPECYBaHHI HACIHHS OJIMHUX KYJIbTYpP B JIEKUIBKOX Kamepax
(3a71€e)KHO B1J] MPOAYKTHBHOCTI), BIpKaTa OJisl 3 poOOYMX 30H BUTIKAE Yepe3 HIUTHMHHI
OTBOpH, @ MaKyXa BUXOAUTh MEIIOCTKAMHU B KIHI1 pOOOYO0i 30HHU.

JI1st mpuroTyBaHHA Pi3HOMAHITHUX XJI1000yJIOYHMX BUPOOIB HIIMPOKO BUKOPUCTOBYIOTh
cTpiukoBi popMoBouHI anapatu. [Iponykr, skuii nijusirae GopMyBaHHIO, TPOITYCKAKOTh MK
CTPIYKOBUMH TPAHCIOPTEPAMH, SIKI PyXalOThCsS Ha3yCTPIY OJIUH OJHOMY.
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IMIuY8aHHA | CODMYBAHHA CURYYUX I N1ACMUYHUX Mamepia/lie

Inan:
1. 3mimysanna cunyuux ma naacmuunux mamepiaie.
2. Copmyeannsa cunyuux ma naacmu4yHux wamepianis.

Himepamypa:
Typxkoma T. A. «Ilpoyeccol u annapamuo», Acmon, Tepnonons, 2001. - c. 79 - 82.

Humanns ona camoxonmponio:
1. Knacughikayin anapamie ona 3miuiyeanns.

2. Ilpunyun po6omu éapadannozo 3miuiyeaua.

3. be3nepepeno oitoui anapamu 0nsa 3MiuLy8aHHA.

4. Cymuicmb ma npuzHauyeHHs POUecy COPmyBaHHsI.
5. Anapamu 0nsa copmyeanHs.

1. Amapatm jang  3MilIyBaHHA  (3MINIyBayl)  XapakTEPHU3YIOTbCA  BEIUKOIO
PI3HOMAHITHICTIO. BOHM MOIUISAIOTHCS Ha!
¢ amapartH MepioJauYHOl Jil;
+¢ amapaTu Oe3repepBHOI Mii.
3a TUNOM KOHCTPYKIIT pPO3PI3HAIOTH JIOMACHI, IITHEKOBl, Oapa®aHHI 3MilIyBayi.
HaiiGinpm1 nmommpenumu € OapabanHl 3MinryBadi. bapabGanHu 3MmillyBadiB MarOTh Ppi3HI
dbopMu: WITIHIPHU, KOHYCH, KyOu.

[TpuHIMn A1l 3MilIyBayiB MOJSATA€ B HACTYITHOMY: B OapaOaH 3aBaHTaXyHOTh MaTeplaiu,
Akl HeoOximHo 3mimatu. Ilicma mwporo ©Oapaban mnounHae oOepratucs. IIpoiiec
nepemilryBaHHs B OapaOaHHUX 3MilllyBadyaX BUKOHYETHCS MPOTSATOM TPUBAJIOTO Yacy, 1HKOIH
10 8-10 roauH.

KpiMm Toro Ha mianpueMcTBaX TIpOMAJCHKOTO XapuyBaHHS BHKOPUCTOBYIOTH
Oe3rnepepBHO Ait04l amapatv Ui 3MilmryBaHHSA. BoHu OyBarOTh KackajHi, CTPIYKOBI Ta
ITHEKOBI.

B kackanmHoMy 3MillyBayi Marepiajad HaAXOASATh A0 MPUUOMHOTO OYHKEpy, A€ BOHU
NOMNEePeIHbO MEPEMIIYIOThCS Milaiakor. [[oTiIM Marepianu MOTPAIUIAIOTh HA MPOMIKHHM
oynkep. bararopa3oBe mpoxoKEHHS Kpi3b MPOMIXKHI OYHKEpH MPU3BOIUTH 10 €(PEKTUBHOTO
3MIIIyBaHHSI.

B crpiukoBomy 3mimnyBaui MaTepiaql 3 IMepuioro OyHKepa  pO3MOAUISAETHCS
OJIHOILIAPOBHUM PO3CHUIIOM, HA SIKOMY YK€ 3HaXOAMUThCA Iiap iHIIoro marepiany. Ilpu upomy
Ha CTPI4lll YTBOPIOETHCS OJIMH 1Iap 3 p13HUX MarepianiB. [1i1 yac moTpamisHHs 10 KIHIIEBOTO
OyHKepy MaTepialid MPOI0BKYIOTh NEPEMIITYBATUCH MIIIAJIKOIO.
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VY 1mHekoBOMY 3MilllyBayl MaTepiajii OJHOYACHO HAIXOIATh J0 3aBaHTaKyBaJbHOTO
oyukepy. Tyt BigOyBaeThCs TOMEPEAHE 3MIITyBaHHs. 3aBepliajibHe 3MIITyBaHHS
JOCATAETHCS M11]T Yac 3MINIyBaHHS MaTepiary IIHEKaMH.

2 . CyTHICTB IpoIleCy COPTYBaHHs MOJISTAa€ y PO3AUICHHI CUITyYUX MaTepiaiiB Ha TPYIU
(xmacu). IIporec copTyBaHHS 111e HA3UBAIOTh KJIACH(DIKAIII€TO.

[TonpiOHIOBaHHS Matepiady 3aBXKIud HEOJAHOPITHE 3a pO3MIpOM dYacToK. I3 miel
NPUYUHU JOBOAUTHCSA BIJOKPEMJIIOBATH KpyIHImI abo ApiOHIIIT YacTKH BiJT OCHOBHO1
Macu. lleli mporiec mMae Ha3By MNpPOCIBaHHSA, TPOXOUEHHS ab0 cHUTOBa Kiacudikarris.
Ilpocirweanna — npoliec BIAUICHHS BiJl CUITY4OTO MPOIYKTY JOMIIIOK — 3/IIMCHIOIOTH Ha
PI3HOMaHITHUX CUTAaX.

Y pesyabTari mpociBaHHS BUXIIHUN MaTepiall pO3IUISETHCS HA JIB1 (PpaKiii: IpociB
(Matepia, 10 IPOMIIOB KPi3b CITKY) 1 BIACIB (110 3aTPUMABCS Ha CUTI).

OCHOBHOIO YaCTUHOIO MAIIIMH JJIsl POCIFOBAHHS € CUTOBI MOJIOTHA, SIKI TTOAUISIOTHCS
Ha: TUIETEH], IITaMIIOBaHi, KOJIOCHUKOBI. dopMa OTBOPIB MOKe OyTH KpyIJia, KBaJpaTHa,
NPSIMOKYTHA, 110 3aJIEKUTh Bl CIOCOOY OJIep KaHHSI CITOK 1 MaTrepiaiy, 3 SIKOTO BOHH
BUTOTOBJISIFOTHCSI.

[IneTeHi cuTa OAEPKYIOTh TNEPEIUVIETEHHSIM TOHKUX HHUTOK ab0  JpOTiB.
BukopucToByl0Th HaTypajdbHUN IIOBK, CHHTETHYHI MarTepiaqu (KampoH, JaBcaH),
crieniajJbHl COPTH HEpKaBilO4Oi CTalll, JaTyHb (CIUIaB MiAl MW LUHKY), (pocdopucty
OpoH3Yy.

Anapamu 013 copmyeanHsa nooiiAOMy:

1) amapaTu IS IPOCIFOBAHHS;

2) amapartu s KaJliOpyBaHHS;

3) amapartu Jjs TPUEPYBAHHS (TPHEPH);

4) amapaTy JJis cernapyBaHHS (cernapaTopH).

Amnapatu 1 npocitoBaHHsS (TpOXOYeHHs) OyBarOTh MJIACKUMU, UMJTIHAPUYHUMU abo
KOHIYHUMU. B mackux anaparax cuta BIOpYIOTb, a B IMJIIHAPUYHHUX — O0EPTAIOTHCA.

Mai. 14 Anapar st IpoCitOBaHHS
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Bi0partiitni rpoXoT MOXYTh OyTH 0JHO- Ta 6aratospycHuMH. CUTa B HUX 341HCHIOIOTh
KOJIMBAJIbHI PYXH, SIK1 CTBOPIOIOTHCA CIEIiaIbHUM BiIOpaTOPOM.

Mai. 15. Bi6pariiiinuii rpoxoT

Amnapatu 1Ji NpOCiiOBaHHS [MWIIHAPUYHOI a00 KOHIYHOI (POpMU HA3UBaIOTh OypaTaMu.
Po6oua noBepxHa KOHIYHOro OapabaHy BHKOHAaHa 13 CHT 3 OTBOpaMH, AlaMETp SIKUX
30UIBIIIYETHCS 32 XOJIOM PyXy Martepiaiy, 1110 pPO3II€ThCs.

/ 2

4/
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Man. 16. [Tipaminansuuii Oypat

[Tpuniun poOOTH amapartiB JUisl KadiOpyBaHHs TOJIATAE y HASBHOCTI B HUX paMu 3
OTBOpaMHU PI3HUX Po3MipiB. OBOUI 1 IJIOAH, HIO MEPEMIILYIOTHCS MO pami, pO3AUISIOTHCS 3a
BEJIMYMHOIO (JIOBXKHUHA, I1aMeT).

MarniTHa cenapartisi 311MCHIOETBCS 32 PaXyHOK TOT0, IO METalIM, OTPUMAaH1 Ha OCHOBI
3aj1i3a BOJIOJIIFOTh MAarHiTHUMH BJIACTUBOCTAMHM. Y MPUCTPOSIX JJISI MAarHITHOTO BIIAUICHHS
METaJIeBUX JOMIIIKIB BCTAHOBIIOIOTH TIOCTIMHI MAar”iTM, abo eJeKTPOMAarHiTH, SsKi
OPUTATYIOTH 10 ce0e 111 JOMIIIKH.
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Bunaprweannsa. Kuninna pioun.
Tennonepedaua npu 0e3nocepeonHboMy KOHMAKmMI cepedosuiil.

Di3uuni ocHOBU NI1ABGICHHAA

Mhan:

1. Cymw npoyecy sunaprosanns.

2. Kuninnsa pioun.

3. Tennonepeoaua npu 6e3nocepeoHboMy KOHMAKMI cepedosui.
4. Di3uyni 0OCHOBU NIAGTICHHAL.

Himepamypa:
Typxoma T. A. «IIpoueccot u annapamury, Acmon, Teprononw, 2001. - c. 21 - 22.

Humanns ona camokoHmpono:
1. Oxapaxmepu3syitme npoyec 6unapro8aHus.

2. Buou kuninns.

3. Bu3znauennsa eenuuunu winibHoCmi menio6020 NOmoKy.

4. Haczpisannsa piokux npooykmie 6e3nocepeoHbo napom.

5. BusnaueHnHnsa Kinokocmi meniomu, Heo0XiOHOT 01 PO3NIAGTICHHSA HCUD).

1. BunaproBaHHs — 1€ IPOLEC KOHIIEHTPYBaHHS PO3YMHIB HEJIETKUX PEUYOBUH, 110
HoJIsiTae y BUAAJICHH] pO3YMHHMKA IIJIIXOM BUIIAPOBYBAHHS HOTO MpH KUMiHHI. Py1iiiHo0
CUJIOIO BUIAPIOBAHHS € PIZHUII TEMIEPATyp MK TapsyuM TEIUIOHOCIEM 1 KHUIUITYUM
PO3YHMHOM, 0OYMOBJIEHA KOPUCHOI PI3HUIICIO TeMIIEpaTyp.

BunaproBaHHs € OAHUM 3 HaWOLIbII €HEPrOEMHUX MPOLECIB XIMIYHOI Ta XapyoBOl
TEXHOJIOT1i, SIK 3a a0COJIOTHOIO KIJIBKICTIO €HEPrli, 10 BUTPAYA€ThCS, TaK 1 3a ii MTUTOMOI
BUTpATU. Y MPOMMCIOBOCTI B OUTHIIOCTI BUMA/KIB BUIAPIOIOTH BOJHI PO3YMHHU HEJIETKUX
PEUOBUH.

BunaproBanHsa BenyTh SIK MiJl aTMOCHEPHUM THCKOM, TaK 1 Mij MiJABUIICHUM a0o
3HIDKEHUM THCKax. [lpu BumapoByBaHHI mMiJ aTMOC(HPEPHUM THUCKOM YTBOPIOETHCS
BTOPUHHUM Map, SKUW BUAUISETHCS B aTMOC(heEpy.

[Ipu BumapoByBaHHI MiJ 3HM)KEHHMM THUCKOM BakKyyM B amapari CTBOPIOIOTh 3a
pPaxyHOK KOHJE€Hcallli BTOPUHHOI Mapu B 0apoOMETpUYHOMY KOHJIeHcaTopi. BunaproBaHHs
1] BAKYYMOM J03BOJISIE 3HU3UTH TEMIEpaTypy KUIIHHSA PO3UYMHY, & 3HAYUTh 30UIbIINUTH
PI3HHINIO TEMIIEpaTyp MK TPIIOYOI0 MApO0 1 KUIUISTYUM PO3YMHOM, TOOTO IMiJIBHIIUTH
pyuIiiiHy cuity npouecy. Lle 1ae MOXIUBICTh 3MEHIIUTH TTOBEPXHIO TEIJIOOOMIHY.

BunaproBanHsa mijg TiABUIICHUM THUCKOM JIO3BOJISIE YTBOPUTH BTOPHHHHM Tap 1
BUKOPHUCTOBYBATH MOro AJis 00IrpiBy a00 AJIs IHIINX TEXHOJIOTTYHUX MOTPED.

VY mpoMUCIOBOCTI 3aCTOCOBYIOTh $IK OJHOKOPITYCHI, IK 1 0araTOKOpITyCHI BUIApHI
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YCTaHOBKU. baraTokoprycHi BHITApHI YCTAaHOBKU CKJIQJAIOTHCS 3 JEKUIBKOX 3'€IHAHHUX
OJIVH 3 OJITHUM BUIMApHUX anapartiB (KOPIycCiB).

Po3pi3HAIOTh MPSMOTOYHI 1 MPOTUTOYHI OaraTOKOPIyCHI BUMAapHI YCTAaHOBKH. Y
MPSIMOTOYHUX BHITAPHUX YCTAHOBKAX TPIIOYMNA TAp 1 BUMAPIOBATHLHUN PO3UMH PYXArOTHCS
IPSIMOTOKOM BiJl KOPITYCY JO KOPIYCY, a B MPOTUTOYHHUX - HA3YCTPid OAWH OAHOMY. Y
0araToKOpIyCHUX BUIIAPHUX YCTAHOBKAX MEPBUHHUM IMapoOM OOIrpiBarOTh JIUIIE TEPIIAN
KOpIyC, a BTOPUHHY TMapy, IO YTBOPIOETHCA B KOXKHOMY TONEPEIHROMY KOPIYCI,
BUKOPHUCTOBYIOTH JIJIsl 00IrpiBYy MOAAIBIIOTO KOopnycy. Takum 4MHOM, y 6araToKOpIyCHHUX
BUITAPHUX YCTAHOBKAX 31MCHIOEThCS O0araTopa3oBe BUKOPUCTAHHS TEIlIa, IO BiAJIA€THCS
NEPBUHHOIO TPi0U0I0 Naporo. Lle 103Bossie 3HaYHO 3HU3UTH BUTPATy NEPBUHHOTO TP1IOYO0T
napu. B pouni rapsaoro TEmIoHOCIA B MEPUIOMY KOPITyCi B OCHOBHOMY BHUKOPHUCTOBYIOTh
HACUYEHUW BOASHUN Hap.

2. Ilixg gac HarpiBaHHs A0 TeMIIEpaTypH KHITIHHS y IIapi PiAWHU, SKUH 3HAXOAUTHCS
oe3nocepelHbO OUIA CTIHKH, IO TMEpelae TeIio, YTBOPIOIOTHCS KYJbKH TapH, sKi
BIJIDUBAIOTHCS B MOBEPXHI 1 MITIMMAIOThCSA JTOTOPU. YTBOPEHHS KYJIbOK 3aJICKHUTh Bij
HU3KK (HaKTOPIB: 3MOYYBAHOCTI Ta IIOPOXYBATOCTI MOBEPXHi, KUIBKOCTI TEIUIOTH, IO
NIJBOAMTHCS Ta 1HIIE. 3a J0OpOI 3MOUYYBAHOCTI piAMHA MIATIKAE MiJ KYJIbKY 1 clpuse ii
BiipuBY. lleli BUA KUIIHHS HA3MBAETHCS IMy3UpYACTUM ab0 SACpPHUM. 3a MOraHoi
3MOYYBAHOCTI TUIOIIA KOHTaKTy KYJbKH 3 IOBEPXHEIO0 HarpiBaHHs Beiduka. B 1mpomy pasi
BiJIpUBAETHCS JIUIIIC BEPXHS YaCTHHA KYJIBKH, T SIKOIO YTBOPIOETHCS MTApOBa TITiBKa.

[HTEHCUBHICTh YTBOPIOBAHHS MAapOBHX KYJIbOK 3aJEKHUTh B Py YMHHUKIB, B TOMY
YHCJII BiJl HIUIBHOCTI TEIUIOBOTO MOTOKY, TOOTO KIJIBKOCTI TEIUIOTH, KA MEePeNacTbCs PlAMHI
3a OJJMHUITIO Yacy OJMHUIICIO TOBEPXHI.

Hlinvnicms mennoeozo nOmMoOKy 6U3HAUAIOMb 34 Popmyno10:
q=Q/st,
0e ¢ — winbHicmy Mennoeozo nomoxy, Bm/m’
Q — Kinbkicmo nioeedenoi meniomu, /[ic
S — n1owia no8epPxXHi CMIHKU, W0 HAZPIBAEMbCA, M
t—wuac, c

3. Jlo umcna TErIoBUX MPOIECIB 31 3MIHOIO arperaTHOrO CTaHy BIJHOCSTH TaKl, B SIKUX
TEIJI0O00MIH BITOYBaeThcsl O€3MOCEepeIHIM KOHTAKTOM CepenoBulll. HarpiBaHHS piakux
MPOJAYKTIB O€3MOCEPEIHHO MAapOI0 MOXKE OyTH 3/11MCHEHO JABOMA CIIOCOOaMU: Mapa B PiIMHY
Ta piAvHA B Mapy.

Konmn mapa momaerbcs y BOIY, BOHAa KOHICHCYETHCS, 3aBASKA YOMY BOJia IIBHAKO
HarpiBaeThcs. Komu Boja mogaeThes y nmapy, BOHa HAIXOIUTh Y PO3OPU3KYIOUUN MPUCTPIH 1
JaJTl y BUTJISIII Kparelb MOJAEThCs Y MTPOCTIP 3alOBHEHUM Maporo.

Takumu crmocod0aMu MOKHA 3IMCHIOBATH HATrpiBaHHS XapyOBUX IMPOJYKTIB, TAKUX SK
COKH, MOJIOKO, OyJIbIIOHM Ta IHIIIE .
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[lin yac HarpiBaHHSl Mapor0 PIAKUX MPOJYKTIB Ta BOJAM, SIKA BUKOPHCTOBYETHCS IS
TEXHOJIOTIYHUX I, HEOOX1AHO IyKe€ PETeIbHO CIIJKYBaTH 3a SKICTIO mapu. Bona He
ITOBHHHA MAaTH HISKUX JOMIIIIOK.

4. ®i3u9yH1 OCHOBHM TUIABJICHHSI MAIOTh MICIIE TiJ] 9ac CMaKCHHs. B IboMy BUIIAIKY KUP
0e3mocepeTHb0 KOHTAKTYE 3 TPIIOUOI0 MOBEPXHEIO Ta MOBEPXHEIO MPOIYKTY, IO MiIsITae
CMa)X€HHIO, BUKOHYIOUH POJIb TEIIJIOHOCIS.

[1naBiaeHHS KUPIB YCKIAJAHIOETHCS TUM, IO OUIBIIICTH 3 HUX HE MalOTh BU3HAYEHOI
MOCTIMHOI TeMIiepaTypH IUIaBJICHHs Ta 3aTBEpAiHHSA. Lle MosSCHIOETHCS 3 TUM, 1O Y CKJaj
JKUPIB BXOJATHh PI3HOMAHITHI JIETKOIUIaBKI Ta TYroOIUIaBKI >KUPHI KHCJIOTH. Takox Iie
3aJIeKUTh BiJ] BUIY CHPOBUHU: )KHPU TBAPUHHOTO MOXOHKEHHSI HATPBAIOTHCS MOBUIBHIMIE O
HIXK KUPH POCITMHHOTO TOXO/KEeHHS — odii. [Ipormec mumaBneHHs xupy goBrotpuBaimid. Lle
MOB’SI3aHE 3 THM, 10 BOHM MAaloTh JIy)K€ HHU3BKY TEIUIONPOBIAHICT  Ta
TEMIIEPaTypPOIPOBIIHICTb.

Kinvkicmb meniomu, He0OXIOHOT 014 NIAGNEHHA HCUPY MOMCHA GUHAYUMU 34
dopmynoro:

0 = Gore * (qna.oc. + coe * tie),

0e Q — KiibKicmos menaomu, He0OXIOHOT 0151 NAABNAEHHA dcupy, /e

Gore — KinbKicma Hcupy, Ke

NI — RUMOMA menjaoma naaeaeHHs yeupy, /lc/ke

CHC — MENJIOEMHICIMb PO3NNABIEHO020 Heupy, /rc/(ke K)

t o1c— memnepamypa po3nnagnenozo xncupy, °C

[Ipu koHTakTi 3 KucHeM abo mpu HarpiBaHHi 70 250-300°C moBiTpst AesiKi

POCIIMHHI OJIi MIAMAI0OThCS OKHUCIIOBAIBbHIN HOJIMEpHU3allii (BUCUXAIOTh) YTBOPIOIOYHU

TTiBKY. Ll 31aTHICTh 4O BUCHUXaHHS BHUKOPUCTOBYETHCS Y BUPOOHHIITBI JIaKO-(hapOOBUX
MaTepianis.

3a cTynmeHeM ToJiiMepu3allii odii JIIsATh Ha BHCHXAlOyl, HAMiBBUCUXAIOUl 1
HEBHUCHUXAIOUl.

Bucuxaroui onii (riainepoyii HACHYCHUX KHUCIIOT 3 ABOMa a00 O1IbINE MOABIHHUMH
3B'I3KaMH): JTbHSIHA, KOHOIUISTHA, TYHTOBA, MEPUIOBa. SIKIIO iX HAHECTH TOHKUM IIapOM Ha
Oy/Ib-sIKy TTOBEPXHIO — Ha TMOBITPi BOHU MEPETBOPIOIOTHCS B €IACTUYHY CYyXY IUTIBKY.

Jlo nanieeucuxarouux oiil BiTHOCSATH COHSIIIHUKOBY, COEBY, MaKOBY, CBUPIM'SHI
omi. ¥ UMX OJIId Take MEpPEeTBOPEHHs MOTpeOye OBIIOTO Yacy, a IUliBKa OyBae OUIbII
JIMIIKOIO 1 HE TaKOI0 TPUBKOIO, SIK BUCHUXAIOUUX OJIIH.

Hesucuxarouumu oniamu € KOKOCOBa Ta MaIbMOBa. BOHM 30BCiM HE yTBOPIOIOTH
TUTiBKH.

PocnunH1 0111 MICTATH 0-JIIHOJICHOBY KUCJIOTY, SIKa € MOMEPETHUKOM, HEOOX1THUM
JUI METabOoJII3My OpraHi3My, 1 MOKE€ HAaKOIHWYYBAaTHCA B OpraHi3Mi Ta BUTpadyaTHcs 3a
noTpeboro. bionoriyna i, BIAMOBIIHO, Xap4yoBa IIHHICTh OJII XapaKTEPU3YEThCS CKIAAOM 1
CITIBBITHOIIEHHSIM KUPHUX KUCJIOT.

33


http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%96%D0%BC%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC

Omisi, oTpuMaHa TMPOIECOM XOJIOHOTO TPECyBaHHS HE BTpada€e CBOIX
BJIACTUBOCTEH, Mae 1HI (h13UKO-XIMIUHI XapaKTEPUCTUKH, HIXK OISl OAep)kKaHa I 4ac
TEIUIOBOTO OOpOOJIEHHs, Ta Kpaily CTaOUIbHICTh J0 OKHUCHEHHS, XapaKTepU3YEThCS
HIDKYUM YMICTOM MPOAYKTIB OKHCHEHHS 1 HEe MOTpedye HacTynmHOI padiHalii.

XomomHe mpecyBaHHA, 3aBISKH KOPOTKOYACHIM TEIUIOBIM Ta MEXaHIuHIM fii Ha
XIMIYHY CTPYKTYpY OJii, J03BOJIsiE 30epertu B ofii BiTaMiH E, B oMisiX MICTUThCS 3HaYHA
KUIBKICTh (DocdomimiaiB, sSKi 3aXUIA0Th OO0 BiJl MPOTIKAHHSA IPOIIECIB OKHCHEHHS.
Buxing Ttakoi oiii € HU3BKHM, ajie BapTICTb KOMIICHCYETHhCS BHUCOKOKO (P1310JIOTTYHOIO
I[IHHICTIO Ta KOPUCHICTIO MPOJYKTY.

ﬂPMEM/ NPECCOBAHUE TPAHCNOPTHUPOBAHME CENAPALIUA, TPAHCNOPTUPOBAHME MACNA

!
/1 | i oot
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Manzn. 17. Ilporec orpumManHs oii

Bucoky mikyBanpHy IIIHHICTH Ma€ OOJICMiXOBa, JUIsTHA, KacTOpoBa, KOKOCOBA,
per’sixoBa i 1HII1 0J11i, IKI BUKOPUCTOBYIOTHCSA MPH JIKYBaHHI 0araTb0X XBOpOO, aje BOHU
MarTh BHCOKY COOIBapTiCTh, iX MPOAAIOTh B aNTEKax 1 3aCTOCOBYIOThH JIMIIE, SIKIIO B
bOMY € HEOOX1/IHICTb.

HepadinoBa KykypyA3sHa o, JO SKOI Haml TOCIOAUHI CTaBIATbCS 3
YIEPEIKEHHSAM, MICTUTh BEJIMKY KUIBKICTh O10JIOTTYHO €()EeKTUBHUX PEUOBUH, Y TOMY
yucii 1 pocdatuam, mo 6;1aroTBOPHO BILIMBAIOTH HA TKAHWHHU MO3KY, a TAKOXK MPOBITaMiH
A, Bitamiam rpynu F, B, PP, Toxodepon 1 menuTuH - aKTUBHUM aHTHOKCHJIAHT.
3acTocyBaHHS HaTypajbHOI KYKYpYA3sSHOI OJii Jomomarae mpu LyKpoBomy aiaberi,
O’KHUpPIHHI, aTE€pPOCKIIEpO3l, y JIKYBaHHI JKOBYHOro Mixypa. Ll omig 3HIMae Hampyry i
BTOMY, MOJINIIY€e OOMIH PEYOBHH, IMIJIBUILYE TOHYC 1 HAJIATOIXKY€E pOOOTY KUIITKIBHUKA.

Omnist pocTopoIIl CIpaBXKHIM 3aXUCHUK MediHKU. J[oOpi pe3ysbTaTtd mokasye ii
BUKOPHUCTAHHS JJI BIJHOBJIEHHS OpraHi3aMy IpU aJKOTOJbHUX OTPYEHHSX, XBOpoOax
KMIIKIBHUKA 1 BUPA3Ill NUTYHKY. Y 1Ii#l 0711, HacaMIiepea, MatoTh MOTPeOy XBOPI JOIH.

['apOy30Ba oisi mpejcTaBisie 1HTEPEC JUIsl YOJOBIKIB CBOEIO 3IIOHICTIO 10
JIKyBaHHS MPOCTATUTY Ta aJICHOMU MPOCTATH.

JIbHsIHA Ol - CHpaBXHIM “CakOTpycC” HAIIOro OpraHizMy, 3amofirae XxBopodOam
CYJIMH 1 YTBOPEHHIO TPOMOIB.

TeroBe 0OpoOneHHs ONi Mmig Yac BUPOOHMIITBA ICTOTHO 3HMXKYE pPIBEHb
TOKO(EpoJIiB. 3a BUCOKUX TeMIEpaTyp MpPECyBaHHS, SKI 3aCTOCOBYIOTh B TPaJIUIIMHUX
TEXHOJIOT1SIX, OJIisl MIJTA€THCS PU3UKY OKMCHEHHS KUCHEM TOBITPSI.
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OcHogHI 6u0U Men1000MIHHUKIG, AKL BUKOPUCHIOGVIOMbCA 8
RIONPUEMCHBAX XADYYVBAHHA

o/

Hnan:
1. Knacugpikayisa mennooominnuxie.
2. Pexynepamueni meniooominnuku.
3. Pecenepamueni meniooomMiHHuUKuU.

Himepamypa:
Typxkoma T. A. «IIpoyeccol u annapamor», Acmon, Tepnononw, 2001. - c. 54 - 56.

Humanna 014 camMoKoHmpo:
1. Knacugikauia mennooominHuKie.

2. Ilpunyun 0ii pexkynepamuenux, peceHepamueHux ma 3MIiULY8ATbHUX
meni000MIHHUKIG.

3. Kouncmpykuii peKynepamugHux menjio00MiHHUKIE.

4. Koncmpykuisa pezenepamugHux menaoo00OMiHHUKIE.

1.TenoBi amapatu, SiKi 3aCTOCOBYIOTHCSI B XapuOBUX MIANPUEMCTBAX ISl MPOBEICHHS
TEIJIO0OMIHHHUX MPOIECIB, HA3UBAIOTHCS MENT000MIHHUKAMU.

3a mpUHIUIOM Jii TETUIOOOMIHHUKU JUIATHCS HAa PEKYyNEepaTHBHI, PET€HEPATHUBHI Ta
3MINTYBaJIbHI (TpaupHi, CKpyOepH Ta iHIIIl).

B pekynepaTuBHMX TEmIOOOMIHHMKAX TEIJIOHOCIT PO3JUIEHI CTIHKOK 1 TEIUioTa
NepeaaeTbes Bl OJHOrO TEMIOHOCIS 0 IHIIOTO KPi3b CTIHKY, sIKa X PO3UISE.

B perenepaTMBHUX TEIIOOOMIHHMKAaX OJIHA W Ta 3 TEIIOOOMIHHA TOBEPXHS
MOTIEPEMIHHO KOHTAKTY€ 3 TapSuUM Ta XOJOTHUM TETUIOHOCISIMU.

B 3mimryBanbHHX amnapaTax TeIIoTa MepeacThesl M 4ac Oe3mocepeaHboi B3aeMOIT
TETJIOHOCIIB.

2. PexynepatuBHi TETIOOOMIHHUKUA B 3aJI€KHOCTI B KOHCTPYKIII PO3IISIOTHCS Ha
KOXYyXOTpyOuacTti, Tumy "Tpyba B TpyOi", 3MI€BUKOBI, IUIACTMHYACTI, 3pOUIYBaJIbHI Ta
amapaTu 3 pyOalikamH.

KoxyxoTpyO4dacTi TEMI000MIHHUKY — HAMOUTBII MOIIMPEHA KOHCTPYKI[iS HA XapuOBHUX
H1IPUEMCTBAX.

KoxyxoTpyOuactuii BepTHKaIbHUN OJHOXOJOBHHA TETUIOOOMIHHUK 3 HEPYXOMHUMU
TpyO4aCTUMHU TpaTamMH CKJIAJAEThCS 3 IIIHIPUYHOTO KOPIYCy, SIKUA 3 000X OOKiB
OOMEXEeHMII TMPUBAPEHWMU 10 HBOTO TPYOUYACTUMHU TpaTaMd 3 3aKpIMNICHUMH Y HUX
rpitounMu  Tpybamu. Iloninse yBech 00’eM KOpIyCy TEIJIOOOMIHHMKA Ha TpyOdacTuit

IPOCTIp, 3aTOYEHUI BCepeuHi rpitounx Tpyo, Ta MikTpyouacrte. [{o kopmycy nija’enHaHo 3a
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JIOTIOMOT'010 OOJTOBOIO 3’€IHAHHS ABa AHUINIA. /{15 MiABOAY Ta BiABOAY TEIJIOHOCIIB KOPITYC
Ta JHUIIA MalTh NarpyOku. OQuH MOTIK TEMJIOHOCIS, HANMPUKIAL PiAUHA, HAJAXOAHUTH /0
TpyO4acToro MpoCTOpy, MPOXOAMTH MO TpyOaM 1 BHUXOOUTH 3 TEIIOOOMIHHUKA Kpi3b
naTpyOOK y BEpXHbOMY AHHUIII. J[pyruil MOTIK TEMJIOHOCI, HAIPUKIaA Mapa, MOJAETHCS J0
MDKTPYyOUYacTOro mpocTopy 1 0OOMHUBAE 30BHI Tpitoyl TPyOU 1 BUBOJUTHCS 3 KOPIYCY Kpi3b
naTpyOok. TemrooOMiH MK TETTIOHOCISIMU 3IHCHIOETHCS KPi3b CTIHKHU TPYO.

TenmooOMiHHUKHN TUITY "TpyOa B TpyO1" CKIIa1atoThCs 3 PAAY 30BHINIHIX TPYO OLIBIIOTO
JlaMeTpy Ta pO3TAlllOBaHUX BCEpeAWHI HUX TpyO MeEHIIoro mgiameTrpy. BuyTpimHi Ta
30BHIIIHI TPYOHW €JIEMEHTIB 3’€AHaHl OJWH 3 OJHHUM IOCJIJIOBHO 3a JOIOMOIOI0 KOJIIH Ta
naTpyOkiB. OMH 3 TEIIOHOCIIB PyXaeThCs MO BHYTPILIHINA TpyOi, a APYTHil MO KUIbLIEBOMY
KaHajy, YTBOPEHOMY BHYTPIIIHBOIO Ta 30BHIIIHBOIO TpyOaMu. TemaooOMiH 3Mi1HCHIOETHCS
Kpi3b CTIHKY BHYTPIIIHBOI TPYOH.

B temooOMiHHMX amapaTtax 3 (aBTOKJIaBax) mepeaada TEIUIOTH Bij TEMJIOHOCIS /10
CTIHOK amaparty B110yBa€ThCS M1 4aC OOMUBAHHS 30BHIIIHIX CTIHOK KOPITYCY TEIJIOHOCIEM.

3. PereneparuBH1 TEIJIOOOMIHHMKH CKJIQJAalOThCA 3 JIBOX CEKIIA, B OJHIA 3 SIKUX
TEIJIOTA MEePEAAEThCs BiJ TEIIOHOCIS MPOMDKHOMY Martepiaiy, B IpYrid — BiJ IPOMIKHOTO
MaTepialy TeXHOJIOTiuHOMY Trasy. [IpukiagoM pereHepaTHBHOI YCTAaHOBKH € YCTaHOBKA
Oe3nepepBHOi [1i 3 LUPKYIIOIOYMM 3€pPHUCTUM MAaTepiajioM, SKUWA BUKOHYE (DYHKIIIIO
nepeaaBaya TeIJIOTH Bijl rapsiumX ra3iB JI0 XOJIOJHUX.

ks

Mamn. 17. PerenepaTuBHUI TEMJI00OMIHHUK
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Inmencudikauia menaosux npouecis

o’
Inan:
Cnocobu nioguuienna Koegiyienmy menogiooayi.

Jimepamypa:
Typxoma T. A. «Ilpoyeccel u annapamur», Acmon, Tepnononw, 2001. - c. 30 - 31.

Humannsa onsa camokonmpono:
1. Axki icnytoms cnocoou nioguuiennsa Koegiuicnmy mennogiooaui?

1. Ocnognumu cnocobamu nidguuieHHa KoegiuicHmy menniogiodayi € HACMYnHi:

TepMIYHMMH Ha3WMBAIOTh TEXHOJOTIYHI MPOLECH, Yy XOAl SIKHUX TOJOBHUM PYLIIEM €
TeryioTa. TepMiyHl MpoLEecH BiAOYBAIOTHCS 3a BUCOKUX a00 HU3bKUX TEMIEpPATyp. 3a LI€I0
O3HAKOK  TEXHOJIOTIYHI  MpPOLECHM  MNOAUIAI0Th  HAa  BUCOKOTEMIEpATypHI  Ta
HU3bKOTEMIEPATYpHI. BUcOKoTEeMIIepaTypHUMH Ha3UBAOTh TaKl TEXHOJIOTIYHI MTPOLIECH, TS
IPOXOPKEHHS SIKUX CHPOBHMHY HarpiBaroTh. J[Ji1 HarpiBaHHS CHPOBHHHU BUKOPHUCTOBYIOTbH
pi3Hl BuaM manuBa Ta eHeprii. L{i mpomecu € eneprozarparHumu. HarpiBaHHs CHUpPOBUHU
IPOBOJASATH J0 Takoi TEMIIEpAaTypH, 3a sIKOI €KOHOMIYHO BUTIHO OTPUMYBATH IMPOIYKIIIO.
HusbkotemnepaTypHuMH Ha3UMBalOTh TaKl TEXHOJIOTIYHI MPOLECH, ISl MPOXOHKEHHS SKHUX
CUPOBHHY OXOJOIXKYIOTh. [Ipy 0XOJOMXKEHHI PEYOBHH PyX aTOMIB 1 MOJEKYJ MOCTYHOBO
CIIOBUIBHSETHCSA 1 3@ TEMIIEPATYPH, 1110 CTaHOBUTH — 273,15 0C 3ynuHs€eThCS.

OcHoéHUMU cnocodamu nideuuieHHa Koe@iuicnmy menioeid0aii € HACMYnHi:
¢ 3abe3mnedeHHS TYpOYJIGHTHOTO PyXy TEIUIOOOMIHHHMX CEPEIOBHIN Yy amapaTi. 3 i€

METOI0 BAAIOTHCS 10 MEPEMIIIYBAaHHS CEPEIOBHUIL.
% 3aMiHa BIJTBHOI KOHBEKIli Ha MPUMYCOBY ab0 TMPUCKOPEHHS KOHBEKTHBHOTO PYyXY
TEMJIO0OMIHHUX CEPEIOBUIIL 32 PAXYHOK MPUCKOPEHHS 1X IUPKYJISIIII.

)
0’0

BupnanenHst moBiTpst Ta ra3iB, 110 HE KOHJEHCYIOThCS, 3 TAPOBUX MPOCTOPIB amaparis, sKi
MPaIOI0Th HAa MTAPOBOMY OOIrpiBi.
BuacHe Ta noBHE BIJIBEJIEHHSA KOHJIEHCATY 3 TAPOBUX MIPOCTOPIB.

) )
0’0 0’0

[linBuIieHHS CEpeHbOI PI3HUINl TEeMIEpaTyp Ta TEIUIOBOTO MOTOKY Yy TUX BUMAAKaX,
KOJIU 1I€ MOKJIMBO, 32 TEXHOJIOTIYHIMHU YMOBAMH TETUIOBOT OOPOOKH MPOTYKIIIi.
OnTumizariist po3mipiB Ta GOpMH MPOIYKTIB, IO MiIAFOTHCS TETUIOBIM 00pOOIIi.

) )
0’0 0’0

Bipuuii BuOip BUy TETIOBOTO amapary B 3aJIeXKHOCTI BiJ MPOYKITii, IO TOTYETHCS.
3HMKEHHSI TEPMIYHOTO OMOpPY CTIHOK arapaTiB Ta HarpiBaJibHUX NMpUCTpoiB. HalOinbim

7
0‘0

NOIIMPEHUMH YMHHUKAMU 30UTbLIEHHSI TEPMIYHOTO OMOPY CTIHOK TEIJIOBUX amapariB €
YTBOPEHHSI HAKUITY, BIAKJIaI€HHS HAa TPIIOYUI TOBEPXHI.
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Pezenepauia meniomu. AKymyaauia meniomu

o’
Inan:

1. Pezenepauisn mennomu.
2. AKymynauia menaiomu.

HJimepamypa:
Typxkoma T. A. «IIpoueccol u annapamo», Acmon, Tepnonons, 2001. - c. 32 - 33.

Humanns ona camoxonmponio:
1. Cymmuicmo pezenepauii.
2. Cymuicmo aKkymyaayii menaiomu ma xo100y.

1. CyTHICTB pereHeparlii moysirae B ToMy, o rapsady piauHy abo ra3 BUKOPUCTOBYIOTh
JUTs TIOTIEPEAHBOTO HArpiBaHHS XOJIOJHUX P1UH ab0 rasiB.

Perenepairisi HallO1IbII PUHHATHA TaM, JI€ TapsA4dy PiIMHY HEOOXITHO OXOJIOJKYBaTH.
Perenepaiiisi TEIIOTH MOXJIMBA HE TUIBKH BIJ MNPOAYKTY N0 MPOAYKTY, aje 1 uepes
POMI)KHHMI areHT, MOKJIMBO BOJY.

HaiiOunpm mpocTuii cnoci® pereHepariii MOKHA MNPOAEMOHCTPYBaTH Ha IPUKIIAIL
anapary Uil OTPUMAaHHS IMUTHOI OXOJIOJKEHOI KUl siueHol Boau. Cupa BoJia 3 MOYaTKOBOIO
TEMIEPATYpOI0 (" HAAXOAUTh Yy pEreHeparop, IO SBJs€ CcOO0OK IJIACTMHYATHI abo
TpyOuaTuii TeriooOMiHHMK. TyT 3a paxyHOK TEIJIOTH, W0 TMEPEHacThCsl TapsyOr0
KUII’TYEHO0 BOJIOIO, CHpa BOJIAa HArPIBAETHCS 10 TEMIIEPATYPH PereHepauii t,

. Jani migirpita Boja HaAXOAWTh JO KHIT ATUJIbHUKA 1 HArpiBa€Thbcsl 1O TEMIIEpaTypu
KUMIHHS t.. 3 KU’ STUIBHUKA BOJIa HAITPABJSIETHCS JI0 pEreHepaTopa, € BOHA MEPeaae CBOIO
TEIUIOTY CUPiil BOAl. 3 pereHepaTopa Bojia MOTpaIuIsie J0 0X0JIOIKyBaya.

®di3uyHe po3yMiHHA KOe(DILIEHTY pereHepallii noyiirae B TOMy, IO BIH IMOKa3ye, siKa
YacTHUHA TEIUIOTH, BTPA4Y€HOI HA HarpiBaHHS MPOAYKTY BIJl TOYATKOBOI /O KIHIEBOT
TEeMIIepaTypy, BUKOPUCTOBYETHCA ISl HAarpiBaHHS HOBUX TMOPIIHM MPOAYKTY, Bl MOYATKOBOI
TEMIEPATYpPHU J0 TEMIEPATypu pereHeparii.

[1ix yac perenepaiiii MOKHa BUKOPUCTOBYBATH MIPOMIKHUN areHT.

2. CyTHICTH akyMyJsillli TEIUIOTH Ta XOJOIy TMOJisirae B TOMY, IO Harpita abo
OXOJIO/PKEHA BOJ]a BMIIIYETHCA JO 130JIbOBAHUX €MHOCTEH, JIeé BOHA 30epirac MmovyaTKoOBY
TeMIepaTypy NpoTAroM Kinbkox (1015) rogun. [TotiM B Mipy HEOOX1AHOCTI ii HANPaBIISIOThH
Ha TEXHOJIOTIYHI Ta JTIOMOMDKHI LTI,

AKyMyJALisl TEIJIOTH [JO3BOJIAE CYTTEBO CKOPOTUTH pO3XiJ €Heprii B TOJWHU
MaKCHUMAaJIbHOTO CTIOKUBAHHS €JIEKTPUKH, Ta3y Ta XOJIOAY.
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HaityacTie akymyJIsaTopy TEIUIOBOi €HEprii BUKOPUCTOBYIOTh B OXOJIOKYBAJIbHUX
cucTeMax 13 MPOMDKHUM XOJIOJIOHOCIEM, 13 MEPIOUYHO HEPIBHOMIPHOKI MOTPeOOI0 B
€Heprii, HampukiIam, NpoTsaroM ao6u. Ilpm mpboMy HEOOXiIHO MiJKPECTUTH, M0 Ha
KOXXHOMY BUPOOHHMIITBI, HE3aJIEKHO BiJl TOTO, 3aCTOCOBYETHCS TaM UM HE 3aCTOCOBYETHCS
aKyMyJIATOP €HEepTii, CIiA 3a3dalieTiab IUIAaHyBAaTH HAWOUIBIIT PIBHOMIpHE HABAaHTAKCHHS
(BUKOPHUCTaHHS TEIUIOTH YU XOJOAY B OJMHHUIIO Yacy) MPOTITOM POOOYMX 3MiH TOIIO.
To6TO MOBa He Mpo HEPIBHOMIPHY MOTpeOy B eHeprii MpoTsAroM J00U, 110 BUHUKAE SK
o0'ekTBHA oOcTaBuHa. [IpuKiIanaMu caMe Takoro BUKOPUCTAHHS aKyMYJISITOPIiB XOJIOY €,
30KpeMa, CUCTeMH KOHAWI[IOHYBAHHS TOBITPS B NMPOMUCIIOBUX IIeXaX, OyauHKax, odicax,
CHUCTEMHU 13 COHSYHUMH KOJEKTOPAMH, CHCTEMH OXOJIO)KCHHS MOJIOKa Ta MOJIOYHHX
MPOJIYKTIB Ha MOJIOKO3aBojax. HeszamexxHa Bin cnenu@ikd KOHKPETHOTO BHPOOHHIITBA
HEPIBHOMIPHICTh TEIUIOBUX HAaBAaHTaXEHb HA BIAMOBIIHI OXOJOKYBaIbHI CHUCTEMH
BU3HAYAETHCS MEPIOUYHOIO 3MIHOIO 30BHIIIHIX TEIIOHAAXOHKEHDb Y MpUMIIIEHHS (CXif 1
3axiJl COHIA), a Ha MPHUKIAIlI MOJOKO3aBOIIB - MEPIOJUYHICTIO HAAXOIKEHb MOJIOKA
BIPOJIOBXK J0OM, HEOOXIIHICTIO MOT0 OXOJOJKCHHS Ta MEepepOoOKH HEraiHo 1 B CTHCIII
TEPMIHHU.

be3 akymysnsmii Xonoay MOKHA OOIMTHCS, SKIIO BCTAHOBUTHM Ha TMIIMPUEMCTBI
XOJIOJUJIBHY YCTAHOBKY, XOJIOJOMPOIYKTUBHICTh $IKOI CAra€ HAWOUIBIIUX MOMIMBUX
MIKOBUX HAaBaHTa)XEHb. AJI€ TOJ1 B MEPIOM HEBEIUKUX HABAHTAKEHb BUPOOJISITUMETHCS
HaJMIpHa KUIBKICTh TEIUIOBOI €Heprii (Teria 4u XoJoay), HaAMIpHUMU OynyTh BUTPATH
CJIEKTpOEHEPT1i. ATbTEpPHATUBHUM CTA€ BapiaHT BKJIIOYEHHS B OXOJIOKYBaJIbHY CUCTEMY
aKyMyJaTopa XoJioay. Y I1bOMYy pa3l XoJOJuIbHAa YCTaHOBKAa BHUOMpAETHCA 13
XOJIOIOTIPOTYKTUBHICTIO, JIEMIO OLIBINOI, HIXK MOTpiOHE i1 cepenHe 3Ha4eHHS (3a 100Y),
ajie MEHIIOI0, HDK MaKCHUMaJbHO TOTpiOHE 3HayeHHs. Tojal B mepioau, KOJM TEIIOBE
HABAaHTAKCHHS Ha OXOJOKYyBaJbHY CHCTEMY MEHINE, HDK XOJOJOMPOAYKTHBHICTH
CHUCTEMH, HAJJIUIIOK XOJIOAY, IO BUPOOJSETHCS, MOYKHA CHPSIMYBATH Ha «3apsKCHHS
aKyMyJsiTopa XoJiogy. A B Ti Tepiofu, KOJU TEIUIOBE HaBaHTaXEHHsI OUIbINE, HIXK
XOJIOJIOTIPOTYKTUBHICTh OXOJIOJ)KYBAJIBHOI CHUCTEMH, MOKHAa CKOPUCTATUCh 1 XOJOJOM,
HAKOMMYEeHUM B akymyssaropi. Konw 3HOBY HacTraHe mepiofi HEBETUKHUX TEIJIOBUX
HABAHTAXKEHb, aKyMYJISITOP MOXKHA «mim3apsautu». Take, mpocTe Ha MEepUIUd MOTJISI,
plllIEHHST J1a€ 3MOTY €(EKTHBHO BUPINIYBATU MPOOJIEMH €HEepro30epeKeHHs, 3HUKCHHS
cobiBapTocTi mpoaykiii Tomo. Komu B perioHi, Je 3HaAXOAUTHCS MiANPUEMCTBO, IIE i
JI0Th Pi3HI (MPOTATOM J100M) Tapudu Ha €IEeKTPOCHEPrit0, BUKOPUCTAHHS aKyMyJsiTopa
X0JIOy cTae 0e3aabTepHATHBHUM.

HaiiGinbpm epexkTuBHA aKyMyJISIIisl XOJO01y TOCATAETHCS MPU BUKOPUCTAHHI TEIJIOTU
(da3oBHUX MepeTBOPEHb (BOAA-JIiJ1) UM TEIUIOTH XIMIYHUX peakiii (YTBOPEHHS Ta po3many
KpUCTajoriapariB coseit). HaiimMeHIn epeKTUBHOIO € aKyMyJSIlisi NMPU BUKOPUCTaHHI
TUIBKH TEIUIOEMHOCTI PEYOBUHHU, 3MIHU 1i €HTajbIli (TEMJIOBMICTY) 31 3MIiHOIO
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Temriepatypu 0e3 (a3oBuUX TmepeTBOpeHb. [Ipu 1bOMY XapaKkTEPUCTHUKOK TaKoi
€()EeKTUBHOCTI € KIJIBKICTh X0JIOJy, HAKOMIMYeHa B OJMHHUII 00'eMy (TyCTHHA aKyMYJISIIIii)
akymynaTropa. TyT 1opedHO 3BEpHYTH yBary Ha Te, IO CEpell YCiX MPUPOIHUX PEUOBUH
BOJla Ma€ HaWOLIbIle 3HAUYCHHS O0'€MHOI TEIUIOEMHOCTI - OJM3BKO OAHIET KUIOKAJIOPIi
(4186,8 [Ix) Ha miTp y aianazoni temmneparyp 0-25 °C. [lopsn i3 1uM TemioTa yTBOPEHHS
ap01y ((ha30BOTO MEPETBOPEHHSI BOAA-IIIT) CTAHOBUTH OJM3bK0 80 Kajopiil Ha TpaM BOMM.
[le o3Hauae, M0 HAKOMUYCHHS XO0JIOIy Ha TeMIepaTypHoMy piBHI 6au3bko 0 °C y Burismi
Ap01y MOTpeOye y BiCIMAECAT pa3iB MEHIIMX O00'€eMiB aKyMyJSITOPIB, HIK y BHUTISIL

JILOJISTHOI BOJIU.

3 iHmoro OOKy, TpH 3aCTOCYBaHHI PIMUHHUX aKyMYJSTOPIB JIETKO OEpXKaTH
HEOOXIIHY XOJIOAOMPOAYKTHBHICTh AaKyMyJsTOpa IIJISIXOM pETYIIOBaHHS BHTpAT
XOJIOJIOHOCISI B MOTO pO3TaiyeHid TiJIpaBiIiyHiil Mepexi. 3acTOCyBaHHS TYT YaCTOTHHUX
MEPETBOPIOBAYIB  €JICKTPUYHOTO CTPYMYy [UJIsi TMOJANBIIOTO PETYIIOBAHHSA KUIBKOCTI
00epTiB €JNEKTPOJABUTYHA TOMIIH, i MPOJYKTUBHOCTI TMOCHJIIOE TO3UTHUBHI AaCHEKTU

BUKOPUCTaHHA PIAMHHUX aKyMYJISITOPIB.

[IpyHIMIOBI ~ MOXJIMBOCTI  cTaOuLTi3amii  TeMmIepaTypd  XOJOJOHOCIA, IO
CIPSIMOBYETHCS JIO CIOXKMBaya XOJIOAY, MOXJIMBOCTI PETYJIIOBAHHS BUTPAT XOJIOAOHOCIS
3a YMOB CTaOUIbHOI pOOOTH XOJOJIUJIBHOI YCTAaHOBKH, MOXJIMBOCTI JOCTaTHHO HaAIHHOT
aBToMaTu3aiii poOOTHM BCIX €JIIEMEHTIB XOJIOJAWJIBHOI YCTAaHOBKM Yy TIpoliecax
«GapAKSHHS, «PO3PSAIKEHH» aKyMyJIITOpa XOJIOAY J1a€ OXOJODKyBajbHa CHUCTEMa 13
HE3AJIOKHUMHU KOHTYPaMH IUPKYJIALIi OTEMJICHOTO Ta 0XOJIOKEHOTO X0JI00HOCIiB. TyT
MO>KJIMBO 3a3JaJIETiIb «3apsSAuTH» JABa 13 TPhOX pPE3EpPBYyapiB, a B TPETIH MOPOKHIM
3JIMBATH OTEIJICHUI XOJIOJOHOCIH TICTs TETUIOOOMIHHUX amapatiB. Y poOouomy K UK
aKyMyJIATOpa KOXKHHM 13 pe3epByapiB MO Yep31 3HAXOIUTHCS B OJJHOMY 13 TAKUX CTAHIB:

® (Gaps/DKCHHS», KOJM XOJIOJJOHOCIM B pe3epByapl OXOJIOKYETHCS BiJl
TEeMIIepaTypy Ha BUXO/II 13 TEINIOOOMIHHOIO anapara J0 TeMIiepaTypH, HE0OX1AHOI Ha
HWOTro BXOi;

® «poboTa», KOJIM XOJOJOHOCIH 13 «3apsKEHOTO» pe3epByapa IMOJAETHCS B
TEXHOJIOT1YHI anaparTy;

® «OYIKYBaHHS», KOJU pe3epByap 3aMOBHIOETHCS OTEIUICHUM XOJIOJIOHOCIEM 13

TEXHOJIOTIYHUX anapariB.
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(J)]

Kombinosani cnocoou menioeoi 00podku npoodykmis

st
Inhan:

1. Komoinoeani cnocoou cmarcenus.
2. Komoinoeani cnocoou eunikannsa 3a20moeok 3 micma.

Jimepamypa:
Typxoma T. A. «Ilpoyeccol u annapamury, Acmon, Tepnononw, 2001.- c. 42 — 43.

Humanns onsa camokonmpoio:
1. AKi kombinoeani cnocoou cmarxcenns éu 3nacme?

2. HKi Komoinoeani cnocoou eunikanusa eéu 3nacme?

1. Ha 6a3i TpaaumiitHux Ta 00’€MHUX CIOCOOIB 3 METOIO MOAAJIBIIOI 1HTEHCH(IKaIlIl
TEIJIOBOI OOpOOKM TPOAYKTIB OyJiM CTBOPEHI MNPUHIIMIIOBO HOBI KOMOIHOBaHI CHOCOOH
CMa)k€HHs1 BUPOOIB 13 APIKHKOBOTO TICTA, KAPTOILUI, pUOHUX (paplIeBUX BHPOOIB, B SIKUX
NOEJHYETHCS BIUIMB Ha MPOJAYKT Tapsyoro >Hpy Ta BUCOKOYACTOTHOTO MOJs B PI3HIN
MIOCJI1JIOBHOCTI.

Tak, mpu cMa)xeHH1 MUPDKKIB Ha MEPIIiil cTajli BOHH 00pOOIISIOTHCS B rapsiaoMy KUpi
710 YTBOPEHHSI CKOPHHKH, a MOTIM Ha JAPYTii cTajli ToBOASIThHCS A0 rotoBHOCTI y HBY-momi.

[Ipn cMa)keHHI KapTOIUTl 3aCTOCOBYETHCS 3BOPOTHA MOCIIJOBHICTh BKa3aHUX JI1i:
CIIOYaTKy Hapi3aHy KapTOIUTIO MiJICYIIYIOTh IMijJ J1€I0 BUCOKOYACTOTHOTO TOJIs, a MOTIM
MPAKTUYHO TOTOBHUM MPOAYKT 0OCMaXYIOTh Y TapsiaoMy >KHPI.

Jlis HalaHHS IPOyKTaM OCOOJIMBOTO CMaky, apoMaTy, COKOBUTOCTI, a TaKOX I iX
PO3M'AKIIICHHS BUKOPUCTOBYIOTH KOMOIHOBaHI CIOcoOM TEIuioBOi  OOpoOKM —
TYIIKYBaHHS, 3alliKaHHS, BapiHHSA 3 0OCMaXyBaHHSAM. TyIIKyBaHHS — TMPUITYCKaHHS
NONepeIHbO OOCMaXEHUX MPOAYKTIB 3 JIOAABAaHHSAM MPSHOILIB 1 NpUnpas. K piauHy
BUKOPHUCTOBYIOTh OyJbiiOH abo coyc. I[IpoaykTu TymIKyIOTh y 3aKpUTOMY MOCYAI.
TymkyBaHHSM JOBOJSATH O TOTOBHOCTI MPOAYKTH, SIKI HE PO3M'SKIIYIOTHCS MMiJI 4ac
CMa)XK€HHs. 3alllkaHHS — TeIJioBa 0OpoOKa MPOAYKTIB Yy >KapoBiid madi 3 METOIo
JOBEAICHHS JI0 KYJIHApHOT TOTOBHOCTI W YTBOPEHHS J00Ope MiJICMaKEHOI KIPOYKH.
3amnikarTh CUPi MPOAYKTH (CUp, i1, puly, M'sICO), a TAKOXK Ti, 110 TTPOUIIUIH MOTIEPETHIO
TEIJIOBY 00pOOKY (Kariri, MakapoHH, M'sico Ta 1H.). [Ipu 3amikanHi X MPOYKTIB TOAAIOTH
COYCH, SIHIISl, MOJIOKO; BUKOPHUCTOBYIOThH MOPITIOHHI CKOBOPOJIH, JINCTH, METAJIeBl OJt0/a,
dbopmu. 3amnedeHi CTpaBu MOJAIOTh Y TOMY CaMOMY IOCY/ll, B IKOMY BOHHM T'OTYBaJHCS.
BapinHs 3 HacTynmHUM 00CMa)KyBaHHSAM 3aCTOCOBYIOTH TO/I1, KOJM MPOIYKT HIXKHUH 1 HOTO
HE MOXHA CMaXUTH (MO30K) ab0, HaBMaKU, KOPCTKUM 1 HE JOXOIUTH JO TOTOBHOCTI TIPU

cMakeHH1 (OUTOTONOBa Kamycrta, BUpoOu 3 kpym). Lleit cmocid TemioBoi KymiHapHOT
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00pOOKM 3aCTOCOBYIOTH 1 B JIIKYBaJIbHOMY XapdyBaHHI. YacTo muMm crnocoOoM cMakaTh
KapTOIUTIO /1711 HAJaHHS 1 0COOIMBOrO CMaKy.

JlomomikHi  ciocoOM  TEIJIOBOI  KyiliHapHOI 0OOpoOKM —  oOcManroBaHHS,
OnanmryBaHHsl (oOmIMaproBaHHs), MacepyBaHHsA 1 TepMocTaryBaHHs (OOcManioBaHHS
3I1ACHIOIOTh, BUKOPUCTOBYIOUYH Ta30B1 MaJbHUKH, JJISl CHATIOBAHHS IIEPCTi, BOJOCKIB Ha
MOBEPXHI MPOAYKTIB, sIKIi 0OpOOJISIFOTH (TOJOBH, KOMUTA BEIMKOI POraToi Xymo0u, TYIIKA
ntuii). branmyBanHs (oOmmaproBaHHS) — KopoTkouacHe (Bim 1 g0 5  xB.)
oOIIMapioBaHHs MPOAYKTY OKpPONOM abo Napol0 3 HACTYMHHUM OOMOJICKYBaHHSIM
XO0JIOHOI0 Bojoto. Il fi€et0 BUCOKOI TeMIiepaTypy TOBEPXHEBUN Iap MPOAYKTY
pyhHyeTbes. Llelt cmoci0 BUKOPHCTOBYIOTh, I1I00 TMOJIETIIMTH HACTYMHY MEXaHIYHY
KyJiHapHy OOpOOKy NpOAYKTIB (OOIIMaproBaHHS PUOM 3 XPSIIOBUM CKEIETOM Iepen
3aYUIIAHHAM OIYHUX, YEpPEeBHHUX 1 APIOHUX KICTKOBUX 'KydkiB", ApiOHOIyCKaToi pudH
nepen il oOuyumiaHHAM), 3amo0irTu mnepediry (pepMeHTaTUBHUX MPOLECIB,  SKI
CIOPUYMHSIIOTh TTOTEMHIHHS OOYMINEHOI MOBEPXHI (KapTormid, s01yKa), BUJATUTH TIpKUAN
npucMak (kamycra O170rojioBa, Kpynu Ta 1H.), 3aloOIrTH CKJICIOBAaHHIO BHUPOOIB 1
3a0€3MeYnTH MpO30piCTh OyibioHYy (JoKmMHA jgomainHs). [lacepyBanHs — 11
KOPOTKOYacHEe OOCMa)KyBaHHS TPOAYKTY 3 >KHpoM abo 0e3 HbOro mepes] HACTYITHOIO
TEIJI0BOIO 00poOKoro. IlacepyroTe Hapizani 1UOYII0, MOPKBY, Olle KOPiHHS, CTOJIOBUU
OypsIK, TOMaTHe miope, OopoiiHo. [TiAroToBIeHi 0BOYl MacepyrOTh Y HEBEIUKIN KIJTBKOCTI
xupy (10-15 % macu oBouiB) O€3 YTBOPEHHSI PyM'sIHOI KIpOUKU. Y COTEHHUKY, YaBYHHIM
CKOBOpPOJII a00 eJEeKTPOCKOBOPOAl PO3IrpiBatoTh *kup A0 Temmeparypu 105-110 °C,
KJIaJyTh Hapi3aHi OBOYl (CMOYATKy HMUOYIIO MacepyroTh 2-5 XB. 0 PO3M'AKIICHHS, MOTIM
MOPKBY, a 4epe3 JIeIKui yac MneTpymky abo cenepy i nacepytots 8-10 xB.) mapom 3-4 cm
npu Temrepatypi 110-120 °C, mepionuuno mnomimryroun. KokeH BHJI OBOYIB MO’KHA
nacepyBaTi OKpeMo. ToMaTHe MIOpe pO3BOJATH HEBEJIMKOK KUIBKICTIO OynbiloHy abo
BOAM 1 macepyroTh 3 xupoM (5-10 % macu mpoaykrty) 15-20 xB. SK1o TomMaTtHe Mmope
nacepyroTh 3 0BOYAMH, TO CIIOYATKY OBOYI MMacepyIOTh 0 PO3M'SKIIIEHHS, a MMOTIM KJIaIyTh
pO3BelieHe TOMaTHE MIope 1 macepyroTh pazom 15-20 xB. [lim yac macepyBaHHS B KUPI
PO3YMHSIOTHCS KAPOTUH 1 0apBHI PEUOBUHU TOMATy i MOPKBH, epipHi 0il 1iuOy7i 1 6110T0
KOPIHHS, SIKI HAJAIOTh KUPY KOJBOPY 1 3amaxy npoaykry. KapotuH, pozunneHuit y xupi,
Kparie 3acBoroeTbesa. CTpaBu, 10 SKUX JIOAAIOTh MacepoBaHi OBOYl 1 TOMAT, HAOYBarOTh
MPUEMHOTO 30BHINIHLOTO BUTJISIAY, 3amaxy, KoJbopy 1 cMmaky. IlacepoBaHi oBoul Kpare,
HIX cupi, 30epiraloTb cBoro (opMy Hapi3KU MpHU TEIUIoBik oO6poOui. /s macepyBaHHS
BUKOPHCTOBYIOTh IIICHAYHE GOpoImHO He Hivkue I copry. Moro MoxHa macepyBatd 3
XKUPOM (KUPOBA MacepoBKa) abo 6e3 HbOTo (Cyxa MmacepoBKa).

TepmocTatyBaHHS — MIATPUMYBaHHS 3a7aHOI TeMIIEpaTypu CTpaB Ha po3aadi abo
IIPU HAJIXO/DKEHH1 10 MicIs crioskuBaHHS. [Ipyu BU3HAYEHH1 TPHUBAJIOCTI TETUIOBOI 0OPOOKHU
3a OCHOBY O€pyTh BIIACTUBOCTI 1 KUIBKICTh NPOJYKTIB. BiIjIik dYacy MNOYMHAIOTH 3
MOMEHTY, KOJM TEMIIEpaTypa HaBKOJIMIIHBOTO cepenoBuma craHoButs 100 °C.
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['0TOBHICTh BU3HAYAIOTH OPTAHOJICTITUYHE 32 PO3M'SIKIIICHHSM MPOYKTY, 3MIHOIO KOJIBOPY
1 3anaxy. TemmnepaTypa B HaWTOBCTIIIN YaCTHHI MPOIYKTY O MOMEHTY FOTOBHOCTI Mae
Oyt He MeHIIo0 Hixk 80 °C.

2. Komoinosani cnocodu euniuku micmoux 3a20Mo60K K1acugikywome Ha
HACMYNHI:

® TO€THAHHS HArpiBaHHS Ta TPAAULIAHOT BUITIUKH,

e Crnoci0 OJIHOYAaCHOTO BHMCOKOYACTOTHOTO Ta 1H(PAuyepBOHOTO IPOTPIBAHHS
TICTOBOI 3aIOTOBKH;

e crnoci0 MOYaTKOBOTO HArpiBaHHS B €JIEKTPOMArHITHOMY MOJI CTPYMIB BHCOKOI
JaCTOTH Ta 3aBEPIICHHS BUITIYKY MPH 1HPpauepBOHOMY OIIPOMIHEHHI;

e Croci0 0JTHOYACHOTO EJIEKTPOKOHTAKTHOTO 1H(PAYEepBOHOTO HArPIBAHHS;

®  Cmoci0 MOYaTKOBOTO €JIEKTPOKOHTAKTHOTO HATPiBaHHS Ta 3aBEPINCHHS BHUITIYKH
pu iHPpavepBOHOMY OIIPOMIHEHHI,

e cnoci0 1H(pauyepBOHOTO HArpiBaHHSA 1 MOJAIBINIOT KOMOIHOBAaHOI BHITIYKH 1
HBY-nioni npu [Y-HarpiBansi,

e cnoci0 MoYaTKOBOTO HarpiBaHHs B ejekTpomarHitHomy HBY-moni ta Bumiuka
npu [Y-narpisanni Ta HBU-non.

[IpuknagoM BHCOKOE(EKTUBHOI BHINIUKK JIPIOHOIITYYHHX OYJIOYHUX BHUPOOIB €
KOMOiHOBaHUU croci6: [Y-HarpiBaHHs, OpraHi3oBaHUW pyX Taps4yoro TOBITPS B
nekapcbkoMmy 00’€eMi, mepecyBaHHs (00epTaHHA) CTelaXka IiJ] Yac BUIIYKH, BIUIUB Ha BUPIO
NEPErpiTOr0 Maporo.
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Hazpieanna

Inan:
1. Hacpieannsn 6oooro.
2. Hacpisannsa 600anow nacuuenor napoio.
3. Haczpisanna monounumu 2azamu.
4. Hacpisannsa eneKmpuuHum cmpymom.

Himepamypa:
Typxkoma T. A. «Ilpoyeccel u annapamor», Acmon, Tepuononw, 2001. - c. 51 —52.

Humanns ona camoxonmponio:
1. Cnocoou nacpieanns 6000io.

2. Cnocoou nazpieanns napoio.
3. Hazpieanna enekmpuunum cmpymom.

1. Hacpieannam Ha3UBAETHCS MPOLIEC MIJBUIICHHS TEMIIEpaTypu MaTepialliB MIJISTXOM
MiBEICHHS 0 HUX TETUIOTH.

Metop HarpiBaHHsI BOJOIO 3aCTOCOBY€ETHCS JJIsl HArpiBaHHS Ta MacTepHU3allii XapuoBUX
MPOJYKTIB MPU TEMIIEPATypax HUKYE 100°C. st HarpiBaHHsS J0 TEMIIEpaTyp BUIIE 100°C
BUKOPUCTOBYIOThH IEPETPITY BOJLY, IKA 3HAXOJAUTHCS M1 HAIMIPHUM THCKOM.

[Ipu HarpiBaHHi BOAOI0 a00 IHIIUMH PiAUHAMHU (MACIOM, OPTaHIYHUMHU TEIUIOHOCISIMU)
YacTO 3aCTOCOBYETbCS UUPKYJALINHUN crocid o0irpiBy. ['apsua Boma IUPKYJIIOE€ MiX
HarpiBavyeM Ta TEMI000OMIHHUKOM.

Jpyrum cmocoOOM HarpiBaHHS TrapsiidMH piIMHaMH € OOIrpiB 3a JIONOMOIOKO
00irpiBajlbHUX OaHb, 110 TMPEICTABIAIOTH €000 amapatu 3 pyOamkamu. PyOGamika
HarpiBaeThCs TOMOYHUMH T'a3aMH, 3a JOIIOMOT0I0 €JIeKTPOooOIrpiBy a00 HACHUYEHOIO BOISHOIO
Mapor0 BUCOKOTO TUCKY, IO MOJAETHCS 0 3MIEBUKA.

2. HarpiBaHHs BOJSHOI0 HACHYEHOIO MAapOl0 OTPUMAJIO IIMPOKE PO3MOBCIOKEHHS,
TOMY III0O Ma€ Taki IepeBarv: BEIUKY KUIBKICTh TEIUIOTH, IO BHUIUISETHCSA IIIJ dYac
KOHJICHCAIlli BOJISIHOI Mapy, BUCOKHI KOe(IIIEHT TEIJIOB1A1aul BiJ KOHJICHCYIOUOi mapu 10
CTIHKH, PIBHOMIPHICTb OOIrpiBaHHS.

3acmocogyoms 06a cnocoou:

“* Hacpieannsn '"2nyxow' naporw — KoM TEIIOTAa Bi IMapH, IO KOHJCHCYETHCS JI0
TEIJIOHOCISA, IO HArpiBa€ThCs, MEPENAEThCS Yepe3 CTIHKY, AKa ix posauite. ['piroda
"rmyxa" mapa KOHACHCYEThCS Ta BUBOJUTHCS 3 MApPOBOTO MPOCTOPY TEIUIOOOMIHHHKA Y
BUTJISAJIl KOH/ICHCATY;

% Hnazpieannsn ''2ocmporo” naporo — KoM BOJSHA IMapa BBOIUTHCS OE3MOCEPEIAHBO Yy
piauHy, aKy HarpiBaioTh. [lapa BBoauThCs uepe3 Oapborep (Tpyda 3 oTBOpamu, 3irHyTa

44



no cripaii Apximena abo mo kony). Ile 3abe3nedye ogHOYACHO 3 HArpiBaHHS PIAUHM 11
nepeMillyBaHHs 3 Maporo.

3. HarpiBanHs TOMOYHUMU Ta3aMu, sIKI YTBOPIOIOTHCS MiJl Yac CHATIOBAHHS TBEPIOTO,
PIAKOTO YM Ta30MOMi0HOTO MaNKBa y CHEIliaIbHUX IeYaX, BUKOPHUCTOBYETHCS, HAMPHUKIIA],
TUTsl O0ITpiBaHHS CYIITUJIOK.

Henonikamu 006irpiBaHHS TOMOYHHMH Ta3aMU € HU3BKANA KOE(IIIEHT TEIUIOBiAmadi,
3HA4YH1 TEeMIEpaTypHI KOJMBAaHHS Ta HEPIBHOMIpPHE HArpiBaHHs, CKJIAJHICTh PETYJIFOBaHHS
TEeMIIepaTypHu.

BukopuctanHs BiJlpalbOBaHUX Ta3iB HE MOTpeOye JOMATKOBOI BTpaTH MajuBa, TOMY
BOHO BBA)KAETHCS PaIllOHAIEHUM.

4. HarpiBaHHA €JEKTPUYHUM CTPYMOM 3IIHCHIOETHCS B EIIEKTPUYHUX II€Yax OIOpy
IpsSIMOi Ta HETIPSMOT JTii.

B newax mnpsmoi Jaii TUIO HarpiBaeTrbCa I1J 4Yac MNPOXOHKEHHS Kpi3b HBOTO
€JIEKTPUYHOTO CTPYMY.

HarpiBanHsi cTpyMamMu BHCOKOi YacTOTH TOJSArae B TOMY, IO TEpPEeMIHHUMN
CJIIEKTPUYHUNA CTPYM 3MYIIY€E MOJEKYIH JICICKTPHUKA 31MCHIOBATH KOJUBAIBHUM PyX, MPHU
bOMY YaCTHHA €HEprii BUTPAYAETHCA HA MOJOJIAHHS TEPTS MK MOJIEKYJIaMH JIEIeKTPHUKa 1
NEPETBOPIOETHCS HA TEIJIOTY, HArPIBAIOYH TLIO.

Jlis  oTpuMaHHS CTPyMIB  BHCOKOI YacTOTH BHUKOPHCTOBYIOTh T'€HEpaTOpHU
PI3HOMAHITHUX KOHCTPYKIIIH.

[lepeBaru mieeKTpUYHOrO HArpiBaHHsS: Oe3MocepeHE BUILJICHHS TEIUIOTH Y TiMi, 1110
HArpiBa€ThCs; PIBHOMIPHE INBUJKE HArpiBaHHA YCI€l Macu TUIA; MPOCTOTA PETyJIOBAHHS
IpoLEeCy.

B nedax HempsiMoi [ii TerwuioTa BUIUISETHCS IMiJi Yac MPOXO/KEHHS EJIEKTPUUHOTO
CTpyMy IO HarpiBaJbHUM elieMeHTaM. TemoTa, sika Mpu [bOMY BUILISETHCS, MEPEAAETHCS
MaTepiany TEIIOBUM BUIIPOMIHEHHSM, TEMJIONPOBIAHICTIO Ta KOHBEKIIIETO.
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Hosepxnese nazpisanns

s
Inan:

1. 3acanvui 6i0omocmi npo noeepxHese HAZPiGAHHA.

2. Di3uKo-xXiMiuHi 3MIiHU 8Y271€600i6 I OIIKI6 Nid Yac HAZPIGAHHAL.

Jimepamypa:
Typxoma T. A. «IIpoueccel u annapamaor», Acmon, Tepnonons, 2001. - c. 43 — 44,

Humannsa onsa camokonmpono:
1. Axi mennogi npouecu € HaldiNbW cneyu@ivHuMuU 01 2POMAOCLKO20

XapuyeanHs.

2. Aki 0xcepena meniomu UKOpUCHOBYIOMb 6 2POMAOCLKOMY XaApUy8aAHHI 014
NPOMIKAHHA NPOUECI8 BAPIHHA MA CMANHCEHHA.

3. AKki ¢izuko — ximiuni 3minu 8y2n1e600i6 i 0i1Ki6 6i00y8arOmMvbCa y NOBEPXHEBUX
wapax npooyKmy npu CMAaxceHHi; npu 6apinHi?

1. Hait6inp1 cienu(piyHIME JJI1 TPOMAJICEKOTO XapuyBaHHSI TEIUIOBUMH IMPOIIECaMU €
BapiHHS Ta CMaXeHHsI. BOHU TPpyHTYIOTbCS Ha BIUIMBI TETJIOTH HA MPOAYKT.

B rpomancekomy xapuyBaHHI JUIsi BapiHHS Ta CMaKEHHS BHKOPHUCTOBYIOTH IITYYHI
mkepena TeroTd. ChpuiiHATa TMOBEPXHEIO MPOAYKTY a00 HOTrO MOBEPXHEBHMH IIapaMu
TEIJIOTa Jajl B CepeAuHl HOro MepenaeThCsl BUKIIOYHO TEIUIONPOBIIHICTIO.J[0 MITy4yHHUX
JoKEpeIl TETUIOTH HAJIeKaTh eEKTPUYHI TUIUTH, TAPOKOHBEKTOMATH, YKapoBi madu ToIIIO.

OcTaHHIM YacoM y 3aKjiaJiax TPOMaJICbKOTO XapuyBaHHS THUIy TPaTOpiH, MIIepii Ta
3aKyCOYHUX HaOyBalOTh MOMYJSPHOCTI CTpaBH, MPUTOTOBAHI 3a JOTIOMOTOIO TMPUPOIHIX
JDKepeN TeIJIOTH, B TIEPIIy Yepry Iie JpoBa 3 KICTOUYKOBHX Ta TUIOJOBUX JIEPEB Ta JCPEBHE
Byruuis. Ilinua, mpurotroBieHa y riauHsHIA M€Yl Ha JpoBaxX Ma€ HE TIIbKU OCOOJIMBUN CMakK
Ta XpYCTKYy CKOPHHKY, ajie i mepeaae arMmocdepy itamiicbkoi Tpamnes3u. e onun cnociod
IPUTOTYBaHHS MEUYEHUX BHUPOOIB — Yy TaHAUPl — BENMKINA Medl, M0 Mae (OopMy IJIEUHKa.
Bupo6wu 3 Ticta — napaii, Xxadarmypi, caMmcy — IPUKPITUIIOIOTH JI0 CTIHOK PO3ITPITOTO TaHAUPY.
Taka Tpaauiis npuroTyBaHHs npwuiiia a0 Hac 3 KaBkasy.

[TpuroryBaHHsi M’SICHUX CTpaB Ha JEPEBHOMY BYTUUIl HaWOUIbLI MOMyJApHE B OyAb-
SKOMY 3aKJIafi TPOMaJICbKOTO XapuyBaHHs. lllanmumk Mae amaTuTHy CKOPUHKY Ta COKOBUTHH
BCEpEeAMHI, J0JsA-Ke0ad MOBUILHO MPOrPIBAETHCA Ha IMIOMITypax, BUTOILIIOIOYM >KUP Ta
HACHMYYIOUHCh apOMaTOM BorHuIIA. Taka a BUCOKOKaJOpiiHa, aleTUTHA, CMayHa.

Po3nineHHs BapiHHS Ta CMa)K€HHS Ha CaMOCTIMHI NMPOIECH B MEBHIA Mipl YMOBHE,
TOMY 110 3@ CBOEIO TETUIO()I3NIHOIO TPUPOIOI0 BOHU B OCHOBHOMY O/THAKOBI.
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2. ®O13UKO-XIMIUHI 3MIHH BYTJIEBOJIB 1 OUJIKIB, SIKI MICTATHCS Y MOBEPXHEBHUX IIapax
NPOAYKTY, TpPH BapiHHI BIAOYBAIOThCS 1HAKIIE, HIDXK Npu cMaxkeHHi. [Ipu cmaxeHH1
YTBOPIOETHCS] CKOPUHKA, SIKa MONEPE/HKYE BTPATy BHYTPIIIHIX COKIB, 1[0 MOXE MPU3BECTHU J0
CyxXxocTi ToTOBOrO mpoaykry. Came 119 BIAcTHBICTH (@ TO4YHIIIE, 1i BiJICYTHICTB)
BUKOPUCTOBYETHCSI TIPU MPUTOTYBaHHI PHOHUX Ta MSICHUX OyJIbHOHIB, TIPU YOMY MPOIYKT
3aHYPIOIOTh Y XOJOJHY BOAYy (IpH 3aHYpPEHHI MPOAYKTY Y KHIUISYY BOAY Ha MOBEpXHI
YTBOPIOIOTHCSA HE3HAUHA CKOPUHKA, sIKA YCKJIaJHIOE BUIAUICHHS MOKUBHUX COKIB).

[lim vac TermaoBOi OOpPOOKM OIIKM Ta >XUPH 3MIHIOIOTH CBOi BJIACTHUBOCTI: OLIKH
HaOyxalTh, BTpPadyalOud CBOIO IUIACTUYHICTh. KoareHoBI BOJIOKHA TMpHU TPUBAIOMY
KUTATIHHI PO3MSKIIYIOTHCS, IO MOJIETIIYE TPOIEC iX mepeTpaBmioBaHHS. JKUpU Takox
MalOTh OCOOJHMBOCTI TPUTOTYBaHHS: TMpPH TPUBAJIOMY HAarpBaHHI BOHHM TOYMHAIOTh
yTBOPIOBATH KAaHLEPOTCHH, BXKUBAHHS SKUX TPU3BOAUTH 1O  MOPYLIIEHHS pPoOOTH
BHYTPIIIHIX OpPraHiB Ta BUHUKHEHHIO OHKOJIOTITYHHMX 3aXBOPIOBAaHb. TpHUBaje KHUIl ATIHHS
PIIUHY, IO MICTUTH B COO1 JKUPU POCIMHHOTO YM TBAPUHHOTO MOXOJKEHHS, PU3BOJIUTD 10
iX aKyMyJIIOBaHHS, a OT)K€ KIHIIEBUH MPOJIYKT HE MaTHUME XapyoBOI IIHHOCTI. Takox He
MOXHa JI0JIaBaTH MPOAYKTH, IO MAIOTh JIYXKHE CEPEOBHUIIE, 0 >KUPHOI KUJIOI PIAUHH,
OCKUTBKH II€ TPU3BENE A0 OMIJICHHS KHUPIB (HAPHUKIAI, HE MOXHA JI0aBaTU O TOTOBOTO
Oopiy, 1110 BapuBCs Ha MSICHOMY OYJIbHOHI, COYy JUIsl HEMTpali3amii HaAMIPHOI KUCIOTH).
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Bumozu 0o anapamis 014 eapinns.
OcHosHi munu anapamis 014 6apiHHA

st
Inhan:

1. Bumozu 00 anapamie 011 6apinHAL.
2. OcHo6HIi munu eapouHux anapamis.

HJimepamypa:
Typxkoma T. A. «Ilpoyeccel u annapamor», Acmon, Tepuononw, 2001. - c. 45 —46.

Humannsa onsa camokonmpono:
1. Bumocu 00 eapinna y ammocgepi napu.

2. Knacudgixauin eapounux anapamis.

1. KpiM 3arajbHUX BHMOI, [0 Hpea sSBIAIOTBCA [0 BCIX amaparis, IO
BUKOPUCTOBYIOTBCSI Y  TPOMaJChKOMY  XapdyBaHHI, [JI0 BapOYHUX  amapariB
npea’ IBISIOThCA JIesiKl crienudiuni. BoHu MoB’sA3aHi 3 HEOOXIAHICTIO TOCTaTHHO TOYHO
peryjoBaTH IHTEHCHUBHICTh MIJBEJACHHS TEIUIOTH, OTXE 3MIHIOBATH TEMIIEpaTypHi
PEXUMU B IOTPIOHUX HA PI3HUX €TaIrax MPOBEICHHS MPOIIECY.

Martepianu, 3 SIKUX BUTOTOBJICHO BapO4YHI amapaT, MOBUHHI OyTH HEUTpaJIbHUMHU 1
HE B3aEMOJIISITH 3 pEYOBHHAMH, SIK1 3HAXOAATHCS Y BiiBapi Ta mpoaykTi. KpiM 1boro BoHH
Ha TOBHHHI CIPUATA OKHUCJIOBUM IpoOIEcaM, sKI BIAOYBAlOTbCA IIJ Yac BapiHHSA
IPOJYKTIB.

[Ile omna BuMoOra J0 BapiHHA Yy arMocdepl Mapu HACTyNHA: Mapa MOBUHHA
BIJIPI3HATUCS BUCOKOIO YHUCTOTOIO 1 HE MAaTH HISIKMX IIKIJIMBUX Ta HEOaKaHUX JOMIIIIOK.
Taky mapy Ha3UBaIOTh KyJ1HAPHOIO.

2. Bapatb NpoaykTu B HaNMMTHUX KasaHaxX, KacTpyrsiX, COTEMHMKaX, a TakoX Y
cTay| OHaPHUNX Ka3aHax, aBTOKJ1aBax.

Pospi3Ha0Tb ABa peknmn BapiHHA. [py nepiomMy pianHy OOBOOATb OO KUMiHHSA
NOTIM HarpiBaHHS 3MEHLUYIOTb | BapsiTb NPU CriabkoMy KWMiHHI Yy NOCydi 3 3aKpUTOH
Kpuwikoro. [pu gpyromy pexumi nicrs 3aKUMaHHA PigvHW HarpiBaHHA MPUNUHSIOTH
[AOBOOSATb NMPOAYKT A0 FOTOBHOCTI 33 paxyHOK aKyMyIs0BaHOr o Tera.

Bapouni anapatu giisTh Ha!

% amapatd Ui BapiHHA y KWIULIYIA piguHI (BOHM B CBOIO 4YEpPry MOXYTh
3MIICHIOBATHCh aBTOHOMHUM a00 IEHTPaIi30BaHUM HarpiBaHHSIM);
¢ amapart JuId BapiHHS B aTMocdepi mapu nepiogndHol Ta Oe3nepepBHOT Jii.
BypxrmBe KuniHHS Nig Yac BapiHHA HEDaKaHe, OCKiSbKM LUIBWMAKO BUKMUMAE piavMHa
CUSTbHI LLIE eMyTbrYETLCA XKUP (NOri pLUyeETbCs SKiCTb Oy IbAOHY), PO3BAPHOKOTLCS NPOOYKTH
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(BTpa4atoTb CBOO GIOPMY), MPUCKOPIOETLCH MEPEXiJ PO3HUMHHUX PEHOBUH 3 NMPOAYKTIB Y
piOVHY.

[MpoayKTn, WO MiCTATb BEMKY KiJIbKiCTb BOSIOr, NPUNYCcKaloTb Y BaCHOMY COKY
(6e3 mogaBaHHS piavHK).

BapiHHA Ha napi — HarpiBaHHA NPOAYKTY B CEPEOOBULLI HACU4eHOI BOAAHOI Napw,
KOIM NPOAYKTU HE CTUKaTLCA 3 KUMISHOK BoAow. [poayKT KragyTb y CriedianbHy
NapoBapuIibHy Wady abo Ha peLliTKy, siKy BCTaHOBIOKTL Y MOCYA 3 BOOOK TaK, LLOO
Boga OO0 Hboro He pgoxoguna. KpuwKy KasaHa WinbHO 3akpuBaloTb. [lapa, ska
YTBOPIOETECA NP KUMiHHI BOAW, HarpiBae NPOAYKT, OOHOYAaCHO MNEPETBOPHOOYNCH Ha
Body. [pwv BapiHHI Ha Napi Kpalue 30epiracTbCs qopma NPOAyKTY, 3MEHLLYIOTECA BTpaTu
NOXUBHUX pedoBuWH. Llen crnocib BUKOPUCTOBYIOTL OS5 NPUMOTYBaHHS j ETUMHUX CTPaB.

Ha BogsHin BGaHi BapATb NPOAYKTU NMPK 3HKEHIN Temneparypi, He BULWLIN Hix 90
°C, SKy nigTpyMylOTb MNPOTSAroM YCbOro nepiogy TenroBol KyriHapHOI 0bpobku. [ns
LbOro BUKOPUCTOBYHOTb HaNMfIMTHUW NOCY4; B OOMH HarmMBakOTb BOAY, HarpiBaloTb 11 A0
NOTPiBHOI TEMNEPaTYPU i CTaBMNSATb Y HEl OPYrvn Nocy 3 NPoayKTOM.

Bakyym-anaparn gaioTb 3MOry BapuTK NpoayKTU npu Temneparypi Hwk4yin 3a 100
°C, 30epert BMCOKY $SIKICTb i Xap4oBY LiHHICTb CTpaBu. BapiHHS CTpyMOM BMCOKOI
YacTOTW 30iMCHIOTE Y Wadex Tunis "BorpkaHka" i "Crios'sHKa", e ernekTpudHa eHeprig
NEPETBOPIOETLCH HA TEMSoBY i HarpiBaeTbCA TiflbkKW npodyKT. LU BuOKiCTb HarpiBaHHS
3aNeXuTb BiA OieNeKTpUYHMX BriacTuBocTen npodykTy. o6 npoaykTu, SKi BXxoadTb OO
CKNaOoHUX cTpaB, Oyrm rotoBi OgHOYacHO, iX crif gobuparn Tak, wob 3a csoiMu
[ eNEKTPUYHUMU BITaCTUBOCTAMM BOHU He Jy>Ke Bi Api 3HAIMCA OWH Bi, OOHOrO.

TpuBanicTb TeNMoBOI 06pObKM NPOOYKTIB CTPYMaMM BUCOKOI YacTOTK MOpPIiBHSHO 3
TpaguuiHuMK  crniocobammn  ckopodyeTbca B 5-10 pasiB TOMy, WO MakCcMMarkHa
Temreparypa po3noainseTbcd B MNpPOAyKTi PIBHOMIPHO WM OOHOYacHO. Ha noBepxHi
NPOLYKTY He YTBOPKETLCA crieumddyHa Kipodka, OCKiSfIbKM Ternsio MNePenseTsca B
HaBKOIMLLHE cepenonuLLe. BapiHHa B CBY-anaparax Hanedrek TUBHI LLIE BUKOPUCTOBYBATH
AN NpUroTyBaHHSA APYruxX CTpaB, a TaKOX PO3irpiBaHHA 3aMOPOXEHNX rOTOBUX BUPODBIB.
Y npoayKTax Kpalle 36epiraoTbCs NOXMBHI PEHOBMHU, | BOHU HE MPUTrOpatoTh.
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Ilpouec cmaricenns.
Bumozu 0o anapamie ona cmaxycennsn ma ix knacudpixauis

Hnan:
1. Buou cmaosicenns.
2. Di3uuna cymuicmo pizHUX 8UOI8 CMAIHCCHHA.
3. Bumozu 0o anapamie onsa cmasicenHs.
4. Knacugixauia anapamie 011 cMaAXHCEHHA.

Jimepamypa:
Typxoma T. A. «Ilpoueccel u annapamury, Acmon, Tepnononw, 2001. - c. 46 — 50.

Humanna ona camMoKoHmpo.:
1. Ocrnoeni ma 00NoOMINHCHI 6UOU CMAIHCCHHAL.

2. Cmarcenna y gopumiopi.
3. CmasiceHHA WAAXOM KOHMAKNLY RPOOYKHLY 3 2Pil04010 NOBEPXHEIO.

1. Buou cmasicenns.
3a TEXHOJOTIYHUM HIPUHIUIIOM PO3PI3HSIOTH BIACHE CMaXEHHS, OOCMa)KEHHS Ta

nacepyBaHHs. 3 HHUX JIMIIE€ TPU CMaXEHHI MPOAYKT JAOBOJUTHCA [0 KYJIHAPHOI
TOTOBHOCTI, SiKa mepeadavae yTBOpeHHs KOpUHKUA. OOuBa 1HIII BUAU € JTOTMOMDKHUMH 1
MpU3HAYEH] JIs HaJaHHS MPOJIYKTY OPTaHOJICITUYHUX BIACTUBOCTEH Ta 3MEHIICHHS B
HbOMY BMICTY BOJIOTH.

Cuasicenna Mo}CHa po30inumu Ha 064 NPUHUUNOBO PI3HI 6UOU:

Hepwuii — cMaxkeHHS! Ha BIAKPUTIN Tpitoylidl MOBEPXHI IUIIXOM KOHTAKTY MPOJIYKTY
3 LI€10 TTOBEPXHEIO (3 BUKOPUCTAHHSM KUPA, IK IPOMIXKHOTO CEpPeIOBUIIIA, 1 0€3 HBOTO).

/pyzuii — cmaxeHHs BiOyBaeTbcs 0e3 0e3MocepeHhOr0 KOHTAKTY 3 TPIF0YOI0
noBepxHero. CMakeHHS BIIOYBA€ThbCS TPH KOHTAaKTI 3 TEIUJIOHOCIEM (TpiloyuM
CEpEeNOBUILIEM), IKUM MOXYTh OyTHU pO3IUIaBIIeHUN >kup abo moBiTps. [lo 1mporo Bumy
BIJIHOCSITh CMQ)KEHHSI 3 BUKOPUCTAaHHSIM MPOMEHEBOI €HEprii 1 CMaXKeHHs 3a JI0MOMOTOI0
HBUY.

KpiM TOro icHye mpoMiKHUN BHUJ CMaXEHHS y 3aUMHEHUX Kamepax (KapOdHHX
madax). [Ipoaykr BMILIYIOTh y HErJMOOKUNA MOCYyH 1 OOCMaxyrTh 3 HEBEIMKOIO
KUIBKICTIO KHUDY.

2. Dizuyna cymuicmo pizHUX 6UOI8 CMANHCEHHA.

[Tpu cMaxeHHI HUIIXOM KOHTaKTYy MPOAYKTY 3 TPIIOYOI0 MOBEPXHEI0, HA OCTAaHHIO
MICTSITh HEBEITHKY KUIBKICTh XKHPY, KOTpHii HarpiBaroTh m0 Temmeparypu 100°C. ITotim

KJIaayTh TpoaykT. CriouaTky piIKuil xup 3a0e3nedye piBHOMIpHE HarpiBaHHS MOBEPXHI
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MPOAYKTY 10 100°C. [Ipy 1POMY TOBEpPXHEBUM MIAp MPOAYKTY, 3a PaxyHOK
BUIAPOBYBAHHS BOJIOTHM Ta AUGY31HHOIO MEPEHOCY BOJIOTM 3 IMOBEPXHEBUX IIAPIB Y
BHYTpIIIHI, 3HEBOAHIOETbCA. [lomanmpie HarpiBaHHS 3HEBOJAHEHOTO Iapy MPOAYKTY
IPU3BOJUTH JI0 3MiHM #oro ckiany. Llei mporec yTBOpeHHs] KOPUHKH MOYHMHAETHCS TIPH
temmeparypi 105°C. Horo iHTCHCHBHICTD MiABHIIYETBCS pa3oM i3 ITiABHILCHHSM
TemmepaTypu. Aje TpH HarpiBaHHi moBepxHeBoro mapy mo 135°C i Bume —
MOTIPUIYIOTHCS OPraHOJENTUYHI MOKAa3HUKU TPOAYKTY (3’SBISE€THCS CMaK Ta 3amajiax
ropuIoro).

[Ipu cmaxenHi y ¢puTiopi Ha BCiH MOBEPXHI MPOJYKTY, MOBHICTIO 3aHYPEHOIO Y
KHUP, YTBOPIOEThCSA cKopuHKa. CaM TpPOAYKT HArpiBaeTbcs piBHOMIpHO. CMakeHHS Yy
dpurtropi 3aiHCHIOOTH IpH Temmepatypi dputiopy 135-180°C.

Pospisusiots cepeanborapsunii (135-150°C), rapstamii (150-165°C) i myxe rapsamii
(165-180°C) dpuTtropm.

[lepen 3anyproBaHHAM NPOAYKTY Y *KUP, OCTaHHIM HArpiBaroTh A0 Temneparypu 170-
180°C i BHTPHMYIOTH 1O THX IIp, JOKH 3 HBOTO [EPECTAHYTh BUALIATHCS OyIbOAIIKH
napu.

3.Bumocu 0o anapamie 01:1 cMax;ceHHA.

[lopsin 3 3araJilbHUMH BUMOTaMH ICHYIOTh cHelu(I4YHI BUMOTM [0 amapaTiB s
cMaxxkeHHs. OTHUM 3 HUX € HEOOXIJTHICTh CKOPOUYEHHS TEIIOBOI 1HEPLINHOCTI, TOMY 110 3
il M1JIBUILIEHHSM 301IbIIYETHCS BTpaTa TEIIOBOI €HEPTIi.

4.Knacughikayia anapamie 011 cmaxceHHs1.

Bci amapatu st cMakeHHST MOXKHaA Kiacu(iKyBaTH 3a BHUJAMU 1 CIIOCOOaMu
CMaXEHHSI: JKapOBHI1 (JIs1 BIIKPUTOTO CMa)KEHHSI HA HEBEJIMKIM KUJIBKOCTI )KHUPY); KapouHi
madu, B AKUX NPOAYKT Mae OE3MOCEpe/IHIi KOHTAKT 3 TPIIOUOI0 MOBEPXHEIO; >KapouHi
madu, B SKUX MPOAYKT HE Mae Oe3MocepelHbOT0 KOHTAKTY 3 TPil0Y0l0 MOBEPXHEID;
MPUCTPOI AJII CMaXEHHS MIPOAYKTY Y (DpUTIOPI.

Kapouni anapamu mosricna po3oinumu na anapamu:

¢ 3 CIIEKTPOHArPiBaHHSIM;
% 3 ra30BUM a00 BOTHEBUM HarpiBaHHSM;
¢ 3 padiamiitHuM HarpiBaHHSM.
Po3pi3HSAI0TE KapouHi anapaTy MepioANYHOI Ta 6e3mepepBHOT Jii.
Kapouni anapamu 6e3nepepenoi Jii dinamoca Ha Q6L cpynu:
a) amapart JUId CMaXKCHHsI Ha TTOBEPXHI 10 rpie(0e3nepepBHO JIit0Ui )KapoBHi),
b) amapatu s cMaKeHHS y BEIMKIN KUTBKOCTI skupa (0e3rnepepBHO Air04i (YPUTIOPHHMIII).
3a cnocooom 06podKu npooyKuii deanepepeno Oitoui HcapoBHi OLIAMbCA HA:
% amapaTv, B SKHX MPOIYKT OOCMaXYEThCS NUIAXOM O€3MOCEPEIHBOI0 KOHTAKTY 3
MOBEPXHEIO 1110 TPpi€(TTOBEPXHEBE HATPIBAHHS );
+ amaparw 3 pagianiliHuM HarpiBaHHsAM (3a paxyHok IK- a6o HBY-BunpomiHeHHs).
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Oxon1002cennn. Konoencauis

st
Inhan:

1. Oxo0n00scenns.
2. Konoencauis.

Himepamypa:
Typxkoma T. A. «Ilpoyeccel u annapamor», Acmon, Tepuononw, 2001. - c. 52 — 54.

Humanns ona camoxonmponio:
1. Illo euxopucmogyoms 0,151 0X0100)4CeHHA?

2. Illo maxe konoencauin? Buou xonoencauii.

1. Oxonooxcennn — 1e TIpolleC 3HUKEHHS TEMIIEpaTypyd MaTepiaiiB IUIIXOM
BIIBEJICHHS B1JI HUX TEIUIOTH. J[JI1 OXOJOJKEHHS rasiB, mapd Ta PiAWH 0 25-30°C
BUKOPUCTOBYIOTH BOAY Ta MOBITPs. J{Jis1 0XONOKEHHS MTPOIYKTIB 10 HU3bKUX TEMIIEPATyp
BUKOPUCTOBYIOTh XOJIO/IHI PO3COJIH, (PPEOHH, aMiaK, JUOKCHUJI CIPKH, PIAKUAN a30T Ta 1HIII.

e  OXOJO/KEHHSI BOJIOIO 3/IIMCHIOETHCS Y TEIUIOOOMIHHHMKAX, B SKHUX TEIUJIOHOCIT
PO3/UIeH] CTIHKOIO a00 OOMIHIOIOTHCS TEIUIOTOIO Mij yac mepeminryBanHs. Hampukman,
ra3u OXOJIOJDKYIOTh pO3OpPU3KYBAHHSIM y HUX BOJM.

o OXOJOMKEHHS JHOJOM 3aCTOCOBYETHCS JJII  OXOJIOJUKEHHS  TIPOJIYKTIB,
HaMpUKIaJg MOPO3MBa, O TeMmepaTypu, OJU3BKOI 0 0°C i mraBuTBCS, BimHIMarOuM
TEIJIOTY Y NPOAYKTY IO OXOJOKY€EThCS.

e  OXOJOMKEHHS TOBITPSIM 3AIMCHIOETECS TMPUPOAHUM Ta IUTYYHUM CIIOCOOAMH.
[1ix 9ac mpupOHOTO OXOJIOKEHHS Trapsiauil MPOIYKT OXOJIOHKYETHCS 32 PaXyHOK BTpaT
TEIJIOTH Y HABKOJUIIIHIN MPOCTIp.

e [llTy4yHe OXOJOJKEHHS 3aCTOCOBYETHCS JUISl OXOJIOIKEHHS BOAW Yy TPAAMPHIX,
1€ BOJAA, SIKI OXOJIOJKYIOTh, CTIKa€ 3BEPXY JOHHM3Y HA3yCTpid MOBITPIO, IO MOAAETHCS
3HU3Y.

Yunep (Big auri. chill - oxonomkyBatn) - TpUCTPIH IS OXOJIOMKCHHS PIAKOTO
TeIJIOHOCIA (BOAM, He3amep3arouoi piauHu (Boma + jo0aBka), TOCONY, TIIKONIO) 1
MOJIaBaHHS MOro 3a JIOTIOMOTOI0 HACOCHOi cTaHIlii (TiIpOMOJyJisi) dYepe3 CUCTEMY
TpyOOINPOBOIIB 10 KIHIIEBUX CITOKHBAUIB (JIOBIIHUKIB Ta TEIJI0OOOMIHHUKIB).

3aCTOCOBYETBhCSI B LEHTPaNTI30BaHUX CHUCTEMaxX KOHJAMIIIOHYBaHHA (uuiep +
dbaHkoilI), a TakoX Y BHUPOOHUITBI JUIi OXOJO/KEHHS TEPMOILIACT-aBTOMATIB,
eKCTpY/IepiB Ta 1HLIE.
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http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0

CucteMa KOHAMIIIOHYBaHHS Ha 0a3l yuiepy Mpairoe MoAiOHO CUCTEeMI OMaJICHHS 3
KOTJIOM, III0 HAarpiBa€ BOAY, 1 KIHIIEBUMU HarpiBaJIbHUMU MPUCTPOSIMU B MPUMIIIEHHSIX,
AK1 TIepelaloTh EHEpPril0 TEIUIOHOCIA TOBITpI0O B mpuMimieHHI. Boga uupkymioe mo
po3rayKeHiil Mepexi TpyO ITiJT THCKOM, SIKHI CTBOPIOE HacocHa cTaHIlis. HacocHi crantii
miAOUparOThCS M KOXKHUK OO0'€KT 1HAMBIAYaTbHO B 3aJIEKHOCTI BiJ MPOTSHKHOCTI Ta
PO3TaTy’)KEHOCTI TPYO CHCTEMHU KOHIUITIOHYBaHHS.

2. Konoencauyia — 1ie niepexiyy pe4oBUHU 13 Mapo- a00 ra3omoai0HOro CTaHy y piAKUN
IUISIXOM BIJIBEJCHHS BiJ HBhOro TerioTu. KonpaeHcallis BinOyBaeTbCsl B KOHJIEHCATOpax.
KonneHcariito MoHa 31HCHIOBAaTH IMiI 4Yac BIABEACHHS TEIUIOTH BIJI PEYOBHH, IO
KOH/ICHCYIOTBCS, 32 JJOTIOMOTOI0 TEIIJIOHOCIS, IKHI OXOJIOMKYEThCS Ta BIAIIJICHUHA CTIHKOIO.
Ile moBepxHeBa KOHACHCAMis. BoHa 3MIHCHIOETBCS Y TEIUIOOOMIHHUKAX, IO HA3WBAIOTHCS
NOBEpXHEBUMH KOHAeHcaTopaMu. KoHpaeHcamis mif vac ©Oe3MOcepeIHbOTro 3MIIIyBaHHS
mapu, IO KOHJCHCYEThCS 3 TEIUIOHOCIEM, IO OXOJO/KYeThes. Lle koHmeHcarris
3MilTyBaHHsIM. BoHa 31HCHIOETHCS B CYXUX Ta MOKPUX KOHAEHCATOpaX.

Konpaencaniro po3risiaioTh y 1BOX 3HAUCHHSX:

1) [Ipotec nmepexoy razy abo HACMYEHOI AP B PIIUHY UM TBEPJIE T1J10 BHACIIIOK
OXO0JIOJUKEHHS! 200 cTucHeHHs ix. [IIBUAKICTh mponecy 3aleKUTh BijJ 30BHIIIHIX YMOB —
TUCKY, TEMIIEPATypH, IHKOJIN — HASIBHOCTI 1HIIMX PEYOBHH.

B armocdepi koHaeHcalig BiIOyBa€eTbCS MNPHU HASBHOCTI AJIep KOHJEHCALlli Npu
3HIDKCHHI TEMITEpaTypH 0 TOYKH POCH.

2) Peaxkiiisi, npu sikiid ABa a00 OlIbIe peakTaHTiB (200 K BITAJICHUX PEaKTUBHUX
HeHTpiB (reactive sites) B MeKax OJHAKOBUX MOJICKYISPHUX YACTUHOK (y BHUIIAJIKY
peaxiiil ukIizaii) 3'€IHyI0ThCSA B OJIHO TIPU OJJHOYACHOMY BHJIUICHHI MEHIIIMX MOJIEKYJI,
YacTille BOJIU, aMOH1aKy, BOJCHbIAJIOTeHI Y. MeXaHi3M 0araThboX TaKUX PEakiliid BKIIOYAE
MOCJIITIOBHI peakii MpueIHaHHS Ta eTIMIHYBaHHS.

B Mokpux KoHAEHCATOpax OXOJIOMKYBalbHY BOAY, KOHJEHCAT Ta Ta3W, SKi HE
KOHJICHCYIOThCS, HAINPUKJIAJ] TIOBITPSl, BHUBOASATH 3 HIDKHBOI YaCTHHH KOHJIEHCATopa 3a
JIOTIOMOTO0 MIKPOITOBITPSTHOTO HACOCY.

B cyxux KoHJeHcaTopax OXOJIOJKyBajdbHa BOJA Pa3oM 3 KOHACHCATOM BUBOJUTHLCS 3
HUKHBOT YAaCTHHH, a TIOBITPS BIJCMOKTYETHCS BaKyyM-HAcOCOM 3 BEPXHBOI YacCTHUHU
KOHJIEHCATOPA.
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6)

O

3azanvHi 8i00MOCHI RPO BUKOPUCMAHHA X0100Y 8 3aK1a0aX no
BUPOOHUUMBY XAPY080i NPOOYVKUil

o/

Hnan:
1. Bukopucmanns xonooy 6 2any3ax HapoOHO20 20Cn00apcmaea.
2. Cman x0100UbHO20 20CNO0APCMEA HA CYUACHOMY emani.

Himepamypa:
Typxkoma T. A. «IIpoueccol u annapamuo», Acmon, Tepnononw, 2001. - c. 182 — 184,

Humanna 014 camoKoHmpo:
1. /le 3acmocogyembca wimyunuil xXx0100?

2. Cyuacnuil po36umox xXo0100UibHO20 20CRO0apCmea.

1. Hlty4Huid X0JI0A BUKOPHCTOBYIOTh B 0araThOX Tally3sX HapOJHOTO TOCIOJApPCTBA,
KOJIM HEOOX1THO OTPUMATH TEMIIEPATYPY OUIbII HU3bKY, HIK TEMIIEpaTypa HaBKOJIUILIHbOTO
CEpeIOBHILIA.

X0110/1 BUKOPUCTOBYIOTh B XIMIYHIN MPOMHUCIOBOCTI, MAallIMHOOY 1yBaHH1, Oy /IIBHUIITBI,
MEAMIMHI Ta IHIIUX Taly3sX. 3a JOMOMOIOI0 XOJIOJy CTBOPIOIOTh IUTYYHUH KIIMar B
3aUMHEHUX MTOMEIIKAHHAX (KOHIUIIFOBAHHS MOBITPS).

Ha mignpuemcTBax TOPTriBiIl Ta TPOMAJICBKOr0 Xap4yyBaHHS XOJ0J JO3BOJISIE OTPUMATH
Xap4oBi MPOAYKTH BHCOKOI SKOCTi, pO3LIMPIOBATH 1X aCOPTUMEHT, CTBOPIOBATH YMOBH JIJIs
TPUBAJIOTO 30€piraHHs MPOAYKTIB XapUyBaHHS.

2. B Ham wYac TOCTIHHO pO3BUBAIOTHCS XOJOIWIbHE MAaIIMHOOYAyBaHHS Ta
npunago0yayBaHHs. XOJOJWIbHI ~MAallMHU  BUITYCKAIOTHCA TMEPEBAXHO y  BUIVIAIL
aBTOMATHU30BaHUX anapariB. Bennka yBara NpUIIISETbCS TAaKOXXK KOHCTPYIOBAaHHIO Ta
BUTOTOBJICHHIO  JIpIOHMX  aBTOMAaTU30BaHUX XOJOAWJIBHUX MAIIMH, WLI0 JO3BOJISIE
3a0e3meuyBaTi XOJOJOM 3HAaYyHy KUIBKICTh TMIJMPUEMCTB TOPTIBIl Ta TPOMAJICHKOTO
Xap4yyBaHHS.

CyyacHe XOJIOJWJIBHE TOCHOJApPCTBO Ma€ 3HAYHY KUIBKICTh aBTOMAaTU30BaHMUX
XOJIOAWJIBHUX YCTAHOBOK, BEJIMKUM MapK 130TEPMIYHUX BaroHiB, aBTOpedpexeparopiB Ta
MOTYXHOIO (hJIOTUITIEI0 CyAeH-pedpexepaTopis.

[Torpebu pi3HUX Trady3eid HapOJHOTO TOCIOAAPCTBA B XOJOJWIBHHUX MalllMHAX,
armapaTax Ta MpHJIagax 3aJOBOJIBHSIOTHCA 3aBOJAAMH XOJOJWJIBHOTO MAalIMHOOYIYyBaHHS 1
3aBOJIaMH MPUIIAA00Y1IBHOT POMUCIOBOCTI.
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Teopemuuni 0CHOBU MACOOOMIHHUX BPOUECIE

J
IThan:

1.03naku macoodminnux npouecie.
2.0cHoeHi macoodMmini npouecu.
3. Pywiiina cuna macoooMiHHUX RPOUECis.

Jimepamypa:
Typxkoma T. A. «IIpoueccol u annapamor», Acmon, Tepnonons, 2001. - c. 97 - 98.

Humanns ona camoxkonmponio:
1. Oxapaxmepu3zyiime macooominHi npoyecu.

2. B uomy nonscae cymo macoooMiHHux npouecie?
3. Ak nodinsaomov macooominni npouecu?

1. Macoobmini npouecu XapakTepu3ylOThCsl IEPEXOIOM OHIET a00 KIJTBKOX PEYOBHUH 3
oJtHI€T a3y y 1HITY.

3acanvHi 03HAKU MACOOOMIHHUX NPOYUECIB:

1. MacooOMiH y TOMOT€HHHUX Ta TeTEPOreHHUX CUCTEMax MPU3BOIUTH J0 PO3JICHHS 1UX
CHCTEM.

2. B Oynp-sikoMy MacooOMiHHOMY Tporieci 6epyTh y4acTh SIK MiHIMyM JBI ¢a3u: piaka i
napoBa, pijika 1 ra3oBa, TBEp/ia 1 mapo/ra3oBa, TBep/a 1 pijaKa, AB1 piIaKi.

3. Ilepexin omHi€ei (a3m B iHITY 3MIMCHIOETBCSA 3a PaxyHOK mu(y3ii, y 3B'I3Ky 3 4uM
Maco0oOMiHI TPOIIECH HA3UBAIOTh MU Y3IHHUMU.

4., PymniifHOIO CHIIOIO TIPOLIECY € PI3HUII KOHIIEHTpallli Audy3Horo koMrnoHeHTy. [Iporec
MPOTIKAE y HANPAMKY a3y, sKa Ma€ MEHIITY KOHIICHTPAILI0 KOMIIOHEHTA.

5. IlepeneceHHs: pe4oBUHU 3 O/HIE€T a3y B 1HITY BIJOYBAETHCS YEPE3 MEXKY PO3AUICHHS
(a3, Ha sK1i cTaH (a3 € pIBHOBAKHHUM.

6. Ilepexim pedoBuHM 3 onHiel ¢da3u B IHIIY 3aBEPTAETBCA IO JIOCSITHEHHI
BpIBHOBaXEHOTO cTaHy. OOMIH MOJIEKYJT uepe3 MexXy po3auty (a3 mpu 1boMy HeE
MIPUITMHSETHCS, A€ KOHIIEHTpAIlli KOMIIOHEHTIB B 000X (Da3ax 3ajMIIaloThCS HE3MIHHUMH 1
BIJITOBIJHIMH BPIBHOBaKCHOMY CTaHY.

7. MacooOminHI Tiporiecu € 3BOpoTHMMHU. lle o3Hauae, 1Mo HAMpPSAMOK MPOIECy, IO
BU3HAYAETHCA 3aKOHAMHU (a30BOi PIBHOBArW, 3aleXUTh BiJ (PaKTUUHOI KOHIIEHTpAIli
KOMITOHEHTIB B 000X (pazax Ta BiJl 30BHIIIHIX YMOB (TUCKY, TEMIIEPATYPH).

2. OcHo6HI MacoodOMiHi npouecu.

1. Ab6copobuia - nornmuHaHHS TTapy a00 razy PiMHOKO.

2. Aocopbuisa - poriec TOTIIMHAHHS MTOBEPXHEI0 TBEPJIOTO TijIa Y 1HIIIOTO KOMIIOHEHTA 13

55



razy abo piuHH.

3. Excmpakuia - BUOIpKOBE BIITyUEHHSI PEUOBUHHM (€KCTparyBaHHsI) 13 piiuH a0 TBEPI0TO
MIOPUCTOTO TJIa PIIMHOIO.

4. Pexmugpixayin - po3auUICHHS TOMOTEHHUX PIAKUX CYMIIIEH MUISIXOM 0araTopa3zoBOTrO
B3a€EMHOTO OOMIHY KOMIIOHEHTAMH PiJIKO1 Ta TapoBoi ¢a3.

5. Cywka - BUasieHHs BOJIOTH 13 TBEPIUX, IUIACTUYHHUX Ta PIAKUAX MaTepiajiB MUISTXOM il
BUIIAPOBYBAHHS.

6. Kpucmanizayia - BuniacHas TBep101 ¢asu 3 pO34HHIB.

7. Po3uunennsn - nepexia tBepaoi pasu 10 pijakoi,

B rpomancbkomMy XapuyBaHHI YacTHHY MacOOOMIHHHMX TPOLIECIB MPOBOISATH 3 METOIO
NPUTOTYBAHHS THX YM IHIMX MPOAYKTIB. TakuMu mporiecaMu €: pO3YMHEHHS, KpUCTai3allis,
CyIIKa, €KCTPaKilig 1 B OKpEeMHX BHUMagkax pekTudikamis. [Hmm macooOMiHI mporecH €
cymrytHiMU. CopOI1iiiH1 MPOIECH: BapI1HHSA, CMaKEHHSL.

Kpucrarizaiiis € CynmyTHIM MPOIECOM, TOB'SI3aHUM 3 OXOJIO/DKEHHSM 1 3aMOPOKYBaHHSIM
KyJIIHApHUX BUPOOIB.

3. Cymuicmbv macoodominHux (Ougy3itiHux) npouecie TOIATAE Y CAMOJIOBUIBHOMY
BUPIBHIOBaHHI Ta KOHIIEHTpallli KOMIIOHEHTIB, SIK1 € B CUCTEeMI. SIKIIIO 13 CYJUHH, 1110 MICTUTH B
PI3HMX KaMmepax pO34MH 1 BOJY, BUMHATH MEPETUHKY, PO3YMHEHA PEUOBHHA Oy/e MOCTYINOBO
PO3MOBCIO/IKYBATUCS TI0 BCbOMY 00'€éMy CYJMHHM 1 3 4acOM ii KOHIIEHTpAILlisl CTaHE OJHAKOBO
pPIBHOBaXHOIO y BciX ii uvactmHax. lle mpuknam monekynspHoi audysii, ska 3yMOBJICHA
TETUIOBUM O€3J1aTHUM PYyXOM MOJIEKYJT (ha3u Ta CepeIOBUIIIA.
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Copouiuni npouecu. llIpouec adcopouii. Ilpouec decopouii

Inan:
1. Ilpouec abcopouii.
2. Ilpouec aocopouii.
3. Ilpouec oecopouii.

Himepamypa:
Typxkoma T. A. «Ilpoyeccol u annapamor», Acmon, Tepnononw, 2001. - cmop. 98 — 100.

Humanns ona camoxonmponio:
1. Il]lo make abcopouisn i Oe 60Ha 3acmocogyemuvca?

2. Cymuicmo aocopoyii ma cghepa 3acmocyeanusi.
3. Ilpuznauenns npoyecie oecopouii.

1. Abcopouiero Ha3uBaeThCA NMPOLIEC NOTJIMHAHHS Ta31B ad0 mapH 13 ra3oBUx ado mapo-
ra3oBUX CyMiNIeH pIgKUMH ToriuHadYaMmu. [lormmHadi y IIbOMY BHMAAKYy HA3WBAIOTHCS
abcopbenmamu, Ta3, KU NOTIUHAETBCA — abcopbmueom. Ilpn PizuuHiidi abcopOuii Mixk
abcopOeHTOM Ta aOCOPOTHBOM He BiI0YBAEThCS XIMIUHUX B3a€EMO/TIH.

AOcopOIIifiHI TPOIECH  CYNPOBOKYIOTHCS TEIUIOBUMHU Tiporiecamu. Ilpu mpomy B
OUIBIIIOCTI 3 HUX CIIOCTEPIra€eThCs BUAICHHS TeIlIa.

B Garathox ramy3sx MpPOMHUCIOBOCTI Mpolecu adcopOIlii MHUPOKO 3aCTOCOBYIOThH ISt
BWIYYCHHS I[IHHUX KOMIIOHEHTIB 13 Ta30BUX CYMIIIEH, a TaKoX JJIs OUYUILEHHS Ta30BUX
CHUCTEM BIJ IIKIJIMBUX JOMI IIKIB.

B rpomancbkoMy xapuyBaHHI acOpOLII0 3aCTOCOBYIOTh /Il HACUYEHHS PI3HOMAHITHUX
COKIB, HaIlOiB, BOJU — BYTJICIIEM.

2. Aocopbuin - 11e TIpoIeC TOTJIMHAHHS OJHOTO a00 KIJTbKOX KOMIIOHEHTIB 13 Ta30BOi,
napoBoi cymimi ab0 pO3YMHY IMOBEPXHEI0 TBEP/OI pPEYOBHHH. TBepia peyoBUHA, SKa
MOTJIMHAE  SIKUM-HEOYIb KOMIIOHEHT, HA3MBA€ETbCS adcopbenmom. PedoBuHa, sKa
MOTJIMHAETHCS, HA3UBAETHCSI — A0COPOMUBOM.

Mo>ksiuBi 1Ba BUAM acopOuii: Gpi3uyHa Ta XiMidHa (XeMOoCcopOLis).

CytHicTh (i3u4HOi ancopOuii Moyisirae y B3a€EMHOMY MPUTATYBaHHI MOJIEKYI
ajcopOeHTy Ta ajcopOTHBa, 0€3 XIMIYHOI B3aEMO/IIi MK HUMH.

[Tpu xemocopO1ii Mixk agcopOEHTOM 1 aJCOPOTHBOM BiJIOYBAETHCS XIMIYHA PEAKIIIS.
dizuyHa aacopOIist 3BOPOTHA, XIMIYHA HE 3aBXK/IM OyBa€ 3BOPOTHOIO.

[Ipu anmcopOmii BOASHOT TapW Ha TOBEPXHI aaCcOpOEHTY MOXKe BigOyBatucs ii
KoHJieHcallis. KoHpeHcaT 3anoBHIOE OpU aIcCOPOCHTY, Y 3B’ 3Ky 3 UMM, aJCOPOIIII0 B LILOMY
BUMAJIKY HA3UBAIOTh KanilapHow KoHuoeHcayiclo. B XapyoBill NPOMHUCIOBOCTI Ta B
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I'POMAJICbKOMY Xap4yBaHHI aJCcOpOIlisl 3aCTOCOBYETHCS Il OCBITJIIOBaHHS P13HOMAaHITHUX
CUPOTIiB, COKIB, OYJIbHOHIB.

B rpomaacekomy xapuyBaHHI aacopOIlisi MPOTIKae€ MiJ dYac TiIpPOMEXaHIuyHOi Ta
TEIUIOBOT 0OPOOKHU MPOAYKTIB AK CYMyTHIH CaMOIOBUIHHHIA MTPOLIEC.

BrnacTtuBicTh kpyn ancopOyBaTu BOJIOTY BUKOPHUCTOBYETbCA Ha mpaktulli. llomepenne
HaOyXaHHS KpYIl 3aCTOCOBYEThCS Ui TPUCKOPEHHS mporecy Bapku. Kpim Toro,
BUKOPHUCTAHHSA aICOPOLIIMHUX BIACTUBOCTEHW KPYyM MPH iX 3aMOUYYBaHHI CHIpUs€ 30€peKEHHIO
ix (hopMu 11111 yac KyJIiHapHOI 0OPOOKH.

3. IIpouecu oecopouii

JecopOuiist siBisie cOOOI0 MPOLEC BUIICHHS PO3YMHEHHUX Ta3iB 13 BIAMPAIOBAHOTO
abcopOenTy. BiH Mae CBO€I0 METOIO pereHepyBaTd BiANpalbOBaHUN aOCOpOEHT Jyis
MOIATTBIIOT0 6araTopa3oBOro BUKOPUCTAHHS 1 BUALTHTH a0COpOOBaHi ra30Bi KOMITOHEHTH.

HecopOi1ito MpoOBOJSATE:

- BIITOHOM B CTpyMI1 1HEPTHOTO Ta3y abo0 BOJISIHOI NapH;

- IJIIXOM TI1JIBOJTY TeIjia 10 a0CopOeHTY;

- LUIIXOM 3HM)KEHHS TUCKY HaJl aOCOpOEHTOM.

Crnoci6 necopOuii BUOMpaEeThCs 3aJ€XHO Bl 00poOitoBaHOi cucteMu. Hanpukian,
TICJI YJIOBJIIOBAHHS alleTOHY 3 Mapora3oBoi CyMillli BOJOIO BUALICHHS HOTO 3A1HCHIOETHCS
peKTU]IKALIELO.

[Ticnst  ymoBIIOBaHHS apoOMaTHUX BYIJIEBOAIB (O€H30iy, TOJYOJy, KCHIIOJNY)
COJIIPOBOIO OJIIEKD 3 KOKCOBOIO Ta3zy JUIsl iXHBOTO BHJUIEHHS 3 TIOIJIMHA4ya TeX
3aCTOCOBYIOTh pEKTU(]IKAIIITO.

JlecopOrtist 3MIHCHIOETHCS MIJISXOM B3a€EMOJIIi 3yCTPIYHUX TMOTOKIB aOCOPOEHTY, M0
pereHepyeThcs, M areHTa, mo jaecopOye. Ilepexim aGcopOoBaHUX ra3iB y CEepeIOBHIIEC
areHTa, 1o JaecopOye, MOKIUBUHN JIOTH, IOKH iXHIA PIBHOBOXXHUHN TUCK HaJ aacOpOCHTOM
OMBIIMI, HIK Yy CEpeloBHUIIl areHTa, mo jgecopOye. OTxe, JecopOllis € TPoIecoM,
o0epHeHUM abcopOIIii.

BoHu 3acTOCOBYIOTHCS JJIsi BiIHOBJICHHS MOTJIMHAIOUMX BJIACTUBOCTEH aOCOpPOEHTIB Ta
aJICOpPOCHTIB 3 METOI0 iX TMOBTOPHOTO BUKOPHUCTAHHS, a TAKOX JJII BWIYYEHHS 13 HHUX
abcopOTHUBIB Ta aCOPOTHUBRIB 3 METOIO 1X MOAAIBIIOT TEPEPOOKH.

[Tpomecu mecopOitii 3M1MCHIOIOTh KiJIbKOMa TuisixamMu. OCHOBHUMH 3 HUX € HACTYITHI:
HarpiBaHHsi copOeHTIB (aOCcOpOEHTIB Ta aacopOEHTIB), 3HMKEHHS 3arajJlbHOr0 THCKY B
CUCTEMI, IPOITYCKAaHHS KPi3b COPOEHTH 1HEPTHUX ra3iB ado piJiMH, K1 BUTICHSAIOTH COPOITH.

Jlnst renepaiiii cOpOEHTIB Micisl XeMOCOpOIlli BUKOPUCTOBYIOTh BIJMOBIAHI XIMIYHI
peareHTHu.
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Hpouecu excmpakuii i pexmudgpikauii. Cyuika.
Kpucmanizauia i po3uunenns

Hnan:

CymHuicmo ma npusHayenHa npoyecy eKCmpaKyii.
Cymmuicmo npouecy ma euou pekmuikauii.
Anapamu 014 npoeedennsa oucmunayii.
Cymmuicmo npoyecy cywiku ma 020 npu3HayeHH;.
Cnocobu ma euou cywiku.

OcnoeHni anapamu 01 cyuwiKu npooyKmis.
CymHnicmb npouecy Kpucmanizauyii.

Po3uunenna.

NG wdDE

Jimepamypa:
Typkoma T. A. «Ilpoyeccel u annapamor», Acmon, Tepnonons, 2001. - c. 101 — 105.

Humanns ona camokoHmpono:
1. Ilpouec excmpazysanHs.

2. Illo make pekmudpixauia?

3. Cymuicmo npouecy oe3ooopauit.

4. Aki euodu i cnocodu cywKu 3acmocosyiomuscsa 6 Xapuoe6iii RpOMUci080cmi ma
[HUUX 2a71y3AX HAPOOHO20 20chodapcmea?

OcHogHi anapamu 015 CywiKu npooyKmie.

Il]o maxke kpucmanizayia?

7. /Jna wozo 3acmocogyemucs po3uunenna?

o o

1. Excmpaxkuia — 1ie BugoOyBaHHS OJTHOTO a00 KUIBKOX KOMITOHEHTIB 13 PO3YMHIB
abo TBepaUMX TUT 3a JOTMOMOTOK BHUOIPKOBUX PO3YMHIOBAYIB, SIKI HAa3WBAIOTHCS
eKCTpareHTaMmH.

PeuoBuHH, fIKI BUIY4YalOTh 13 CUPOBUHU (POCIMHHOI, TBAPUHHOI) 3a AOMOMOTOIO
eKCTpareHTa (PO3UMHHMKA), HA3UBAIOTHCS EKCMPAKMUGHUMU Pedosunamu. 1X yMOBHO
NOAUISAIOTH Ha Jito4i 1 cynyTHi. J[o Ail0YMX PEYOBUH HAJIEXKATh aJKaJIOiId, TIIOKO3UJIH,
edipHi oJiii, BITAMIHU Ta 1HII PEYOBUHU, BIJ] IKMX MEPEBAXKHO 3aJICKUTh T€PANIEBTUYHUIN
edekt. Jlo CynmyTHIX pEUOBMH HajeXaTh KIITKOBHHA, MPOTEIH, CMOJIM, TEKTHHOBI
peUyoOBHHM, Kpoxmaib Ta 1H. JlikyBambHa i EKCTPAKTMBHUX PEUYOBHH 3YMOBJICHA
HE OJTHIEIO JIII0YOI0 PEUYOBUHOIO CHUPOBHHHM, a KoMIuiekcoM BAP, ki mocumoroTs,
nocabJIIoI0Th 400 BUI03MIHIOIOTH JIIF0 OCHOBHOI PEYOBHUHHU.

ExcTpareHT (po34MHHUK) BHOHPAIOTh 3QJIEKHO BIJ MEXAHI3MY 1 TEXHOJOTTYHUX
0COOJIMBOCTEM MpOoILIeCy eKCTparyBaHHS.
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OCHOBHI BUMOTH /10 €KCTPAreHTy:

1) Majla PO3YUHHICTH Y KOMIIOHEHTI-HOCIT BHXIAHOI cymimii (y IEPBUHHOMY
PO3YMHHUKY);

2) CEeIIEeKTHBHICTh, TOOTO 37aTHICTh JOOYyBaTH 3 BHXIJAHOI Cymiln abo marepiary
TIIBKY OJTMH KOMIIOHEHT a00 rpymy KOMIIOHEHTIB.

JlJis IpOMUCIIOBOTO BUKOPHCTAHHSA €KCTPAareHTy HEOOXigHO, 00 BIH J10JaTKOBO
MaB: BHCOKE 3HAYEHHs KOHCTaHTH po3nojiny K, MO0 [103BOJSE 3HU3UTH BUTpATy
PO3UMHHHMKA Ha OJUHUIII0 Macd BHXIJHOI cyMmimnl (Marepiany); BHCOKE 3HA4YCHHS
koedimienta qudysii D asa Toro, mo0 MiABUIUTH MIBUAKICTH MPOLIECY 1 BHACTIIOK IIbOTO
3MEHIIUTH PO3MIPU EKCTPAKTOpa; HHU3BKY TEMIIepaTypy 3aMep3aHHs; aHTHKOPO31HHI
BJIACTMBOCTI IO BIJHOUICHHIO JI0 MaTepially amapaTypu; He3aMMHCTICTh a00 BY3bKiI MEXi
TEMIEpaTypyu 3aropaHHs; HHU3bKY TEIJIOEMHICTh, BHCOKY JIETKICTb, HHU3bKY TEILIOTY
BUITAPOBYBaHHS (JI1 3HM)KEHHSI BUTPAT Ha pereHepauiro). [Ipu Bubopi ekcTpareHTiB Ciijl
TaKOX MOPIBHIOBATH iX T'YCTHUHY, TEMIIEpATypy KUIIHHS, TUCK HACMYEHOI Mapu, MOKa3HUK
3aJIOMJICHHSI, PO3YMHHICTD Y BOJI1, TOKCUYHICTb, (hapMaKOJIOTI4HY 1HIU(PEPEHTHICTH TOLIO.

VY ximiyHii 1 dapmaneBTUYHIA MPOMUCIOBOCTI HaiyacTiiie 3aCTOCOBYIOTH Taki
€eKCTpareHTH, SK BOJA, €TaHOJ, O€H30J, TEeTPaxJIOpUa BYIJEII0, XJIOpodopM,
TPUXJIOPETUJIEH, AllETOH, AUETHJIOBUN edip, ckparuieHi rasu Tomo. IIpu ekcrparyBaHH1
3 POCIMHHOI CHPOBHHH /Il TOKpAIIaHHS yMOB PO3IUICHHS YacTO BUKOPHCTOBYIOThH
3MillIaH1 PO3YUHHUKH.

Jlns  migBuIIeHHS e(QEKTHBHOCTI  MAOUpPAOTh TakKl YMOBH 1l IPOBEJACHHS
(TomaBaHHs €JEKTPOJITIB abo IHIIMX J00aBOK, TeMmIeparypa, TUCK, piBeHb pH ToII10),
IIPY SIKUX 3MEHIIYEThCA BIUIUB MOOIYHUX pEakKIlid, Hamp. AUCOINarii, acoriaii Toulo.
[Tpu excrakiiii 3 TBep10i CAPOBUHM POCIMHHOTO a00 TBAPUHHOTO TTOXOXKEHHSI IIBUIKICTh
Ipoliecy MiABUIIYIOTh Y KUJIbKA pa3iB JII€I0 yIbTPA3BYKy Ha CYCIEH3II0, SIKA YTBOPIOETHCS
MicJs  JO0JIaBaHHS  BIJMOBIAHOTO PO3YMHHUKA IO MOAPIOHEHOT CcUpOBUHU. [
iHTeHcu(IKalii MOpouecy eKCTPakilii B yMOBax XIMIYHOTO Ta (papMaleBTUYHOIO
BUPOOHUIITBA IIUPOKO 3aCTOCOBYIOTH E€KCTPAKTOPH, [is SIKUX 0a3yeThbCs Ha MPHUHITUIAX
mpoTUTEUii Ta mepemilryBaHHs pinuH. [Ipu mpoMucioBoMy pO3AUICHHI MPOBOASATH abo
y KacKaJll amapariB THUITy 3MIIIyBauy-BiICTINHUK, a00 Yy MPOTUTEUIHHUX EKCTPaKIIHHUX
kojioHax. IlepeBaroro 3MminryBava-BiJICTIHHUKA € IIBUKE BIHOBIICHHS PEXKUMY B KacKaji
micasi MPUIUHEHHS TMpoIecy, MpOCToTa ekcrulyarauii Tomo. Heponiku — Benuka
KUIBKICTh MEXaHIYHOTO0 ¥ MHEBMAaTUYHOIO YCTAaTKYBAaHHS, MOBUIBHICTh JIOCATHEHHS
pIBHOBAru TOIIIO.

[Ipu exctpakiiii 3 TBepaOTO Tija ICHYIOTH JBi (a3u: pimka Ta TBepnaa. [Ipu exkcrpakii
piauHU 00uBI (ha3u pijKi.

Excrpakinis 3 TBepAMX TUT Ma€ BEJIMKE 3HAUYCHHS Y BUPOOHHUIITBI I[yKpPY, POCIMHHOI OJii,
BiTaMiHIB Ta iHIIE. EKCTpakilis 3 piauH 3aCTOCOBYETHCS I BHPOOHHIITBA MOJIOYHOI
KHUCJIOTH Ta 1HIIKUX XapYOBUX KUCIOT 13 (PEpPMEHTOBAHUX PO3UMHIB.
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[Ipouiecu eKcCTpakili IMUPOKO BUKOPUCTOBYIOTHCS B TPOMAJCBKOMY XapyyBaHHI.
BapinHs Ta cMaxe€HHsI IPOJYKTIB, SIK MPABUIIO, 3aBXKIU CYIIPOBOKYETHCSI €KCTPAryBaHHIM
TUX a00 IHIIUX PEUYOBUH 13 MPOAYKTY B BoAy abo xwup. [lpornecu exctpakuii BiiOyBaroThCs
1] Yac MPUTrOTyBaHHs 0araTbOX HaIoiB.

Ilpuzomyeanna uarw ma Kaeu — 1ile¢ TUIIOBUHM TMPOLIEC E€KCTPAaryBaHHA 13 TBEPAUX
pPEeUOBHUH (BOJ0I0) KOMIIOHEHTIB, 3yMOBIIIOIOYMX CMaK Ta 3amax [HUX HaroiB.

B rpomancbkomMy XapuyBaHHI MPOILECH €KCTPAaKIlli BUKOPUCTOBYIOTH ISl OJEpKaHHS
KOHIIEHTPOBAaHUX PO3YMHIB PEUOBHH, 5IK1 €EKCTPArylOThCs.

SKio A NpUroTyBaHHS 1’Ki BUKOPUCTOBYETHCSI CIIPSIMOBAHUM MPOLIEC €KCTPaKIIii, TO
fioro HEOOX1THO 3MIMCHIOBATH TMPH BIAMOBITHUX peXHMax. /[0 TakuxX MpoOIECciB HalIeKaTh
IPUTOTYBaHHS OYJIbIOHIB HAa M’SICHIHM Ta pruOHIN OCHOBI, 4al0, KaBH.

[Iporec ekcTparyBaHHSI Ma€ BENUKE 3HAYEHHS MPU BHUKOPUCTAHHI PI3HOMaHITHUX
NPSIHUX PEUYOBHUH, SIKI JIOAAIOTHCA NMPU BAPIHHI Ta CMAXXEHHI M’ SICHUX, PUOHUX, OBOYEBHUX
MPOJYKTIB, MPU MPUTOTYBAaHHI COYCiB Ta mpurmpaB. CMakoBl Ta apoOMaTH4YHI PEYOBUHU 13
MPSTHOCTEH eKCTParyrThes B OyJIbiOH abo BiaBap.

B pesynbrari mporecy ekcTparyBaHHSI BIJOYBAa€ThCsl 3a0apBJICHHS BOJW T 4ac
BapiHHA PI3HUX OBOUYIB, (DPYKTIB Ta AT,

[lin yac mnpuroTyBaHHs 1X1 ULUISIXOM BapiHHA a00 CMaXeHHS BIJOYBAa€ThCS
CaMOJIOBUJIbHE €KCTparyBaHHs LIHHUX KOMMOHEHTIB. II{o06 3BecTw HOro g0 MIHIMyMY,
HEOOX1THO BIPHO MIAI0OpAaTH TEXHOJIOTIUHI PEXUMU KyIIHAPHOI 00pOOKHU MPOIYKTIB.

2. Pexmugpikayito 4acTo Ha3WMBaIOTh NEPErOHOM, AMCTUIALIEI0. BoHa sBisie coboro
IpOLEC, PU SIKOMY BiIOYyBa€TbCs BUIAPOBYBAHHS JIETIOUOIO KOMIIOHEHTY 3 IOJAJbILIO
KOHJIeHCaIli€ro oro mapu. OTxe, MEPeriH IPYHTYETbCS Ha PI3HIN JIETIOYOCTI KOMIIOHEHTIB
CyMillll MpU OJAHIN 1 Tik ke TemrepaTypl. JIETIOUICTh KOMIOHEHTY 1HKOJM Ha3WBAETHCS
(GyYTITUBHICTIO.

KoHgeHcaT 7eTio4oro KOMIIOHEHTa HAa3WBAIOTh JUCTWISATOM abo pekTudikatom, a
KOMIIOHEHTH, 1110 3JTUILIMINCH TICIIsI TIEPETOHY — 3aTHIIKOM.

Icuyroms 06a éuou nepezony: POCTU MEPETiH (IUCTUIIAIIA) 1 PEKTUDIKAITIS.

[Ipoctuii meperin — 1e mporec 0AHOPA30BOI0 YaCTKOBOTO BUIAPIOBAHHS PIKOT CyMiIIT
1 KOHJIEHCAITli TTapH, 110 YTBOPHIIACS.

Pexmugbikayia — 11ie iporiec po3aijeHHsS 0araTOKOMIOHEHTHUX TOMOTEHHHMX CyMiIIei
JETIOYUX PIIUH HUIIXOM 0araTopa3oBOro BUNAPIOBAaHHSA 1 KOHIEHCAIII].

[leit mporiec 3acCHOBaHWI Ha Pi3HIN JIETIOUOCTI KOMIIOHEHTIB, 110 CKJIAAal0Th CYMIII,
TOOTO Ha PI3HMII B TEMIlepaTypax KUIIHHSI KOMIIOHEHTIB MpU OJHAKOBOMY THUCKY. IIpouec
pextudikarii 3 1HCHIOIOTh y KOJIOHAX, 110 TIPEICTABIAIOTH COO00 BEPTUKATBHI IATIHAPUYIHI
amapatv, 3 KOHTAKTHUMHU TNPUCTPOsiMU. HaiOuIbmioro mnomupeHHss B MPOMHUCIOBOCTI
onepxanu pekTuikaiiifHi KOJIOHHM, B SKHX B SKOCTI KOHTaKTHUX TPUCTPOIB
BUKOPUCTOBYIOTHCSI KOJIMTAYKOBI, CITYACTI 1 MPOBAIBbHI TapuIKu. Y peKTU(]IKaIiiHOT KOJOH1
Ha3yCTpiu OJUH OJHOMY MPOXOASATh HEBPIBHOBAXKEHI 3a CKJIAJOM IMOTOKHA Mapu 1 PiAWHMU.
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[Tap B KOJIOHI e 3HU3Y Bropy, a piuHa CTiKae 3Bepxy BHMU3. Ha KOKHIN TapuIill KOJIOHH
nap 1 piluHa BCTYMarOTh B KOHTAKT. OCKIIBKHM MiX PIMHOIO 1 TApPOO BIJICYTHS piBHOBAra, TO
Ha TapiIIi MK HAMH BiIOyBa€eThCs OOMIH KOMIOHEHTaMH (MacCOoOOMiH), B pe3yibTaTi
SIKOTO Tap 30arauyeTbcsi OUTBIN JICTIOUMM (HU3BKOKHUIUISIYMX) KOMIIOHEHTOM, a piauHa -
MEHII JIETIOYMM (BHCOKOIO). Y pPEKTH(IKAUIHHUX KOJIOHAX MacCOOOMIH MIX PIIUHOIO 1
naporo 3JIHCHIOETHCS Yepe3 MOBEPXHIO KOHTAKTy mapoBoi Ta pinkoi ¢a3. Konnentparii
0JICp)KYBaHMX MPOJYKTIB IMOJIIY 3ajie’KaTh BIJl YMCIIa TaplIOK B KOJIOHI 1 BiJ pexumy ii
poboTH.

PexTudikariss mmpoko 3aCTOCOBYETHCS Y CIIUPTOBIA MTPOMHUCIOBOCTI Ta Y BUPOOHMIITBI
edipHHUX Macel.

3. B xap4oBiif mpoMHUCIOBOCTI Ta TPOMAJICBKOMY Xap4dyBaHHI 3HAWIILIN 3aCTOCYBaHHSA
0e3000pamopu — amapatd A TEPeroHy MpHU3HAuYeHI IS OYMIIEHHS (Je3010parii)
POCIIMHHHUX OJIii Ta TBapUHHUX XUPIB. B HHUX 3[1HCHIOIOTH NEPETiH BOJASHOKIO Mapolo.
CyTHICTh mpoliecy Ae30/10pallii MojsIrae y ToMmy, 1o B xkup 0apOoTye mapa, sika BUBOJUTH
pazom 3 coboro HebakaHi KOMITIOHEeHTH. [lai mapa pa3om 3 ra3onoAiOHUMHU ajbaerigaMu Ta
KETOHAMHU CIIPSIMOBYETHCSI B KOHJIEHCATOP, Jie B1AOyBaeThCs iX KOHJEHcallid. BiariHawii
KOMIIOHEHT (0J10p) MOTparuisie 0 301pHUKA.

4. Cywka — 1€ TEIJIOOOMIHHUNA TMpOIEC, MNPU3HAYECHUN 11 3HEBOJIHEHHS
PI3HOMAHITHMX MaTepiamiB Ta MNPOAYKTIB. BiH 3A1MCHIOETBCA 3a paxyHOK HiJABEACHHS
TEIUIOTH 10 TPOAYKTY, KUl cymaTh. [Ipu 1ipomMy BigOyBa€eThCsi BUIIApOBYBAaHHS BOJIOTH 3
npoaykTy. B XapyoBiii HpOMHCIOBOCTI Ta TPOMAJICBKOMY XapyyBaHHS CyIIaTh TBEP/IL,
nactonoAioH1 Ta piaki npoaykTu. Cyiiath 3epHO, OBoUl, PpyKTH, XJ110, M’5ICO, COKH, MOJIOKO,
STAIIST TA 1HII TTPOTYKTH.

5. Cymiky, sika 3aCTOCOBYETHCS B Xap4OBIH MPOMHUCIOBOCTI MOXHA TOJLIUTH Ha JiBa
OCHOBHI BUJIM: IPUPOJIHA Ta MITYYHA CYIIKA.

[Ipuponna 3a1HCHIOETBCS Yy aTMoc(epl HABKOJMUIHBOTO MOBITpsl 0€3 10AaTKOBOTO
M1JIBEICHHS TEIJIOTH.

[tyyna cymka 30IHCHIOETBCS Y CHEHIATIBHUX CYIIMJIBHUX YCTaHOBKAX, Kl
3a0€31e4yI0Th IHTEHCUBHE BUJIaJICHHS BOJIOTH 13 TTPOJIYKTIB.

[tyyna cymika 1o crnocoOy TMiABEAEHHS TEIUIOTH TMOAUIAETbCS HAa KOHBEKTHBHY,
KOHTaKTHY (KOHAYKTUBHY), padialiiiiny, TeJeKTpUIHY, CyOIiMalliiHy.

Koneexmuena — 3111iCHIOETBCS 32 PaXyHOK B3a€MO/I1i MPOAYKTY 3 CYIUUIBHUM areHTOM
(MOBITp4, NEeperpita napa, Tl O4H1 ra3u).

Konmakmmna — temioTta nepeaaeTbesi NPOAYKTY BiJl TEIUIOHOCIS Yepe3 CTIHKY, siKa iX
PO3ILIISE.

Paodiayiiina — 3IIACHIOETBCS 3a PaxyHOK TEIUIOTH, IIO MEPEeNaeThCsl 3a PaxyHOK
1H(pavepBOHOTO BUIPOMIHEHHS

Jlienekmpuuna — NpOyKT HATPIBAETHCS Y TIOJII CTPYMIB BUCOKOI 1 HAJBUCOKOT 4acTOT.

Cyonimauiiina — Bi10yBa€eThCsA B YMOBax Bakyymy. [Ipu iboMy MpOIYyKT 3HAXOJUTHCS Y
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3aMOPOXKEHOMY CTaHI.

6. Ha nianpuemcTBax Xap4oBoi MPOMUCIOBOCTI Ta TPOMAJICBKOIO XapuyBaHHS IIUPOKE
3aCTOCYBaHHS 3HAWIUIM KOHBEKTHUBHI T4 KOHTAKTHI CYIIMIIKH.

KonBekTuBHI cymnian OyBatoTh 6€3nepepBHOI Ta MEPIOANYHOT il

Cymmnn 17151 TBepUX MPOIYKTIB OyBalOTh: KaMepHi, CTPIYKOBi, OapabaHHi.

Jljis CylIKku piAKUX Ta MacTOMOAIOHUX MPOAYKTIB 3aCTOCOBYIOTh KOHBEKTHBHI CYIIWIIH
PO3NIIIOBAIIBHOTO THITY.

KoHTakTHI CyIIMIKM 3aCTOCOBYIOTh JIsl CYIUIKHA TBEPAMX MPOAYKTIB (CyIIMJIa BaKyyM-
maoBOro TUIMY), PIAKKX Ta MACTOMOAIOHUX MPOAYKTIB (CyIIMIa BaJblIOBOTO THUITY).

7. Kpucmanizauia — ue mporiec BUIIICHHS TBepAoi ¢da3w y BHUTISAIAI KPUCTATIB i3
PO3UKHIB Ta PO3IJIABIB.

Kpucranizamiro mpoBOJsSTh y BOJHUX pPO3YMHAX IUISXOM 3HUKEHHS PO3UMHHOCTI
pPEYOBUHHU, MIO0 KpHUCTANMi3yeThes. s [BbOro 3HUXKYIOTH TeMIepaTypy po3uuHy, ado
BUJAJISIOTH 13 HBOTO PO3UMHIOBAaB. PO3UMH, SIKMI 3alMINAEThCS MICHs BUILJICHHS 3 HbOTO
KPHUCTAaJIIB, HA3UBAIOTh MATOUHUM.

[Ipouiecu kpucramizailii 3aCTOCOBYIOTHCS MPU BUPOOHHUIITBI IIYKPY, COJi, MOJOYHOTO
HyKpYy.

8. IIporiec po3unHeHHS B 0araTbOX BHITAJKaX € CYMyTHIM IIiJl 9ac MPOBEACHHS 1HIIUX
MacoOOMIHHMX Ta TEIUIOBHX IIpoueciB. BiH Mae Micue mija yac azacopoOmii, adbcopoOuii,
pekThdiKallii, BapiHHI Ta CMa)KE€HH1, EKCTPAKIIIi.

OCHOBHY poOJIb PO3YMHEHHS BUKOHYE INPU MPUTOTYBaHHI MPOAYKTIB Ha OCHOBI CyXOi
CUpPOBUHM  (IIPUTOTYyBaHHS  OyJbHOHIB, MOpPO3HMBAa, KHCENIB, MYCIB 13 CyXuX
HamiBpabpukaTiB). TakoX pO3YMHEHHS 3aCTOCOBYETHCA IS NPUTOTYBAHHS IYKPOBUX
CHUPOIIIB, PO3COJTIB.

[IpurotyBanHsi OaraTbOX KyJIIHApHUX BHUPOOIB 13 KOHUEHTPATIB TAaKOX IOB’sI3aHE 3
PO3YMHEHHSIM OKPEMHUX KOMIIOHEHTIB, SIKi BXOJATH J0 HUX.
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JlaGoparopHna podora Ne 1
Tema: Bynosa Ta npunumn aii abcopdepa
Mera:
- 3aCBOEHHS 3HaHb IIPO OYAOBY Ta MPUHITUII Aii abcopbepa;
- popmMyBaHHS BMiHb 3/11iCHIOBAaTH 0OpaXyHKHU MO BU3HAYEHHIO MUTOMOI BUTPATH
copOeHTy (BOJM) HA OJIMHUITIO MAaCH PEYOBUHHU.
Teopernuni Bitomocri

CopOri€ro Ha3MBaIOTh TPOIIEC TOTTUHAHHSA OyAb-SKOI0 PIAMHOIO, TMOBEPXHEIO
TBEPJIOTO TuUTa ab00 MOBEpPXHEI MOjLIy ¢a3 rasiB, MapiB Y PO3UMHEHUX PEUYOBHH 13
ra3oBuUx a0o piAKUX Cymiliei. PeHoBUHU-TIOrIMHAY1I HA3UBAaOTh COPOEHTAMU; PEYOBHHH,
0 TOTJIMHAIOThCA, - CcopOTMBaMH. XapakTepHa OCOOJMBICTH COpPOEHTIB - iX
CEJIEKTUBHICTh, TOOTO 3/1aTHICTh BUOIPKOBO MOTJIMHATHU TIJILKU MEBHI KOMIIOHEHTH, 110 J1a€
3MOry J00OpOM COpPOEHTIB OYMINATH PI3HOMAHITHI Cywmiini abo BJIOBIIOBATH 3 HUX
NOTPiOHI PEUOBUHHU.

VY xapuoBuX BUPOOHUITBAX BUKOPUCTOBYIOTh TaKl COpOLIHI MPOIECH.

AOcopO11isi - mpoIec MOTJIMHAHHS MEBHOTO KOMIIOHEHTa (Y4d Tpynu OJMU3BKUX 3a
BJIACTUBICTIO KOMIIOHEHTIB) Tra3oBoi a00 mapoBoi cywimii BCiM 00'€eMOM PiKOTO
nornuHava. [lpum razopigunHi abcopOwii o0uABI (ga3u pyxomi W 3a MEBHUX
TIpPOAMHAMIYHMX yMOB pyXy o00x (a3, a TakoX TMpuU JOJATKOBOMY BIUIMBI
TEMIIEpaTypPHUX 1 KOHIIEHTPALIMHUX I'PAAIEHTIB HAa MOBEPXHI MOALTY MOXJIMUBUN PO3BUTOK
MIK(}a3HOi TypOyIEHTHOCTI, IO MPUCKOPIOE IEPEHECEHHS PEYOBUHHU.

AncopOrris - 11e OTJIMHAHHS TIEBHOTO KOMIIOHEHTA 13 Ta30BOi CyMillll a00 PO3YUHY
MOBEPXHEI0 TBEPJOro Tina - ajacopOenty. Ilpu aacopOuii 13 cymimn ABOX abo OiibIe
KOMITOHEHTIB MK HUMU BHMHHMKA€ KOHKYPEHIIS 3a MiClle B COpOEHTI, BHACTIAOK SKOT
MOJIEKYJIM 13 CHUJIBHIIIUM CHUJIOBUM ITIOJIEM BUTICHSIOTH MOJICKYJIM 13 CIAOKIIIUM TOJEM 1
3aliMaroTh IXH1 MICII.

[oHHMIT OOMIH - 11€ TIOTJIMHAHHS TIEBHUX 10HIB 13 PO3YMHIB €JIEKTPOIITIB B OOMIH Ha
OJIHOMMEHHI 10HM, 110 MICTSTHCA B MOBEPXHEBOMY IlIapl TBEPIOrO COPOEHTY - 10HITY.
[Tpotiecu 10HHOTO OOMIHY MO>KHA Ha3BaTH 10HOCOPOLII€LO.

B ancopOriiinoMy Ta 10HOOOMIHHOMY TMporiecax Oepe ydacTb TBepAa (asza, 110
64



MOTJIMHAE PEYOBUHY TUIHKM MOBEPXHEBUM IIapoM. Benuka miioina noBepxHi aacopOeHTIB
CTBOPIOETHCS 32 PAXyHOK MOPUCTOCTI.

SIk1o mpu copOIii He MPOXOAATH XIMIUHI peakilii Mi>k COpOEHTOM 1 COpOTUBOM, TO
MIEPEHECEHHSI PEUYOBUHM 3 OAHIET a3u B APYry BiAOYBAEThCA JAOTH, JOKW KOHIICHTpAIIis
KOMIIOHEHTA, 10 MEPEHOCUTHCS, y Tepiid ¢a3i 3aJuIIaeThCs BUIIOI0 32 PIBHOBAXKHE
3HAYEHHS, SIKE€ BIAMNOBIAA€ MOro KOHIEHTpalii B Jpyrid ¢aszi. 3MiHIOIOYM TapameTpu
CHUCTEMH, MOXKHA JIOCSTHYTH TaKOTO CTaHy, IpH SKOMY MpOLEC Miie Y 3BOPOTHOMY
HANPSMKY, TOOTO 311HCHUTH BUAUIEHHS paHilie BBIOpaHOi pe4oBUHU (1€COpOIiio).

JlecopOr1is - mporiec BUAUICHHS BBIOpaHOiI PEeYOBMHU 13 copOeHTa, TOOTO MpoIiec,
NPOTWICKHUN copOwii. Y TexHimi JecopOilielo Ha3UBalOTh MPOIECH, MPOTUIICHKHI
abcopOii Ta ancopOrii. BigHoBIeHHS aOCOPOEHTIB BUAUICHHSM YBIOpaHOiI pEYOBUHU
HAa3MBAIOTh PEreHEepalli€lo.

BukopuctoByoun copOLiiHO-AeCcOpOLiiHI LUKIN, TOOTO BUKOHYIOUHU IMOCII0OBHO
npoiiecu copOiii, necopOrii, MOTIM 3HOBY coOpOIlii 1 T.J., OCSATAlOTh OararopasoBOro
BUKOPUCTAaHHS COPOEHTIB 1 3HW)KEHHS BHUTpPAT Ha iX BHPOOHHUITBO. AOCOpOUINHO- Ta
a7coOpOLIMHO-IeCOPOIIIfiHI TUKIIU, SIK MPAaBUIO, HE € 130TEPMIYHUMHU 1 31MCHIOIOTHCA
3aBISKU 3MiHI TEMIIEpATypUu CUCTEMH, a 1HOJI — 11 TUCKY. loHO-cOpOIIiiiHO-pereHepariiti
LUUKJIM JOCUTh 4acTO OYBarOTh 130T€PMIYHUMU U 3/11MCHIOIOTHCS BHACTIAOK 3MiHeHHsS pH
(KUCIIOTHO-TYKHUX BJIACTMBOCTEHN) cepeoBHUIIIA.

XeMocopO1is — copOUIMHUNA MpPOUEC, MPU SKOMY IOIVIMHAHHS PEYOBUHH CYII-
POBOKY€EThCS XIMIUHOIO peakiieto. [{ei mpoiiec He3BOPOTHUI, 1 MOTJIMHAY HE MOXKE OyTH
BIJIHOBJICHUM. [HOMI XiMi4HI 3B'SI3KM MOXYTh OyTH CIaOKMMH, a XIMIYHI CHOJYKH —
HEMII[HUMHU, 1 BCTAHOBUTHU YITKY BIIMIHHICTh MDXK XIMIYHOIO 1 (DI3UYHOIO COpPOIII€I0
BJIA€THCS 3 BEIUKUMU TPYAHOIIAMHU.

[3 kmacu4yHOi TepMOAMHAMIKK BIJIOMO, IO ONTUMAJIBHUMHU OO0 E€HEPreTHUHHX
BUTPAT 1 3MEHIIEHHA 3a0pyJHEHHS HABKOJHUIIHBOTO CEpPEJOBHUINA  BIIXOJaMHU
BUPOOHUIITBA € 3BOPOTHI MpOIecH. ToMy MOTPiOHO, SKIIO € Taka 3MOTra, yTPUMYBaTHUCh
BiJl BUKOPUCTAHHS XEMOCOPOIIHHUX MPOIECIB 1 3aMIHIOBATH iX 3BOPOTHUMHU.

Haii6inp1m1 ekoHOMHUME € abcopOLiiiHO-aecopOLiitHi mpouecu. [Iporecu agcopOiii

i 10HOOOMIHY TOTPeOyIOTh 30UIBIICHHS BUTPAT 1 MPOBOIATHCS TOJI, KOJU MHUTOMA
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KUIBKICTh PEYOBHH, IO MOMIMHAKOTHCSA, MOPIBHAHO HEBEIMKA. XEeMOCOPOIis HAJIEKUTD J10
HaHWJOPOXKUMX TPOIIECIB 1 BUKOPUCTOBYETHCS MEPEBAXKHO TOJIi, KOJW BUAUIATH IUIOBUN
KOMIIOHEHT 1HIIMMHU CIIOCOOaMH HE BAAEThCA (HAMpPUKIAMA, SKIO TpeOa BUAUINTH I[IHHUMA
MeTajd 3 pO34YMHY, HOTr0 MOXXHAa CIHOYaTKy «IOTJIUHYTH» 10HOCOPOEHTOM, a IMOTIM
CHAJICHHSAM COPOCHTY BUAUIATH IIEi MeTan).

[Ipotiecu copOIrii MIKUPOKO 3aCTOCOBYIOTH y Xap4yoBUX BUpoOHUITBaX. [Ipukiianamu
IPOMUCIIOBOTO BUKOPUCTaHHs abCcopO1lii € mpoiiec YJIOBIIOBAHHS BOAOIO CIIUPTOBOI MapH
13 Ta3iB OpOAIHHS y CHHPTOBOMY BUPOOHHUIITBI i BHHOPOOCTBI, HACUYECHHS J10KCHIIOM
BYTJICLIIO BOJIM, MMBA Ta IHIIKX HAMoiB, 30araueHHs KUCHEM >KUBWJIbHUX CEPEIOBUII JJIs
BUPOIIYBAaHHS JIPLKIKIB 1 MIKPOOPTaHi3MiB, MPUTOTYBaHHS CIPUMCTOI KUCIOTU 3aBASKU
HOTJIMHAHHIO CIPYUCTOTO a3y BOJIOI0 B KPOXMaIbHOMY BUPOOHHUIITBI.

[Tpuknamamu gecopOriii MOXKYyTh OyTH Jeaepallis BOAM, IO KUBHUThH MAapOBl KOTIIH,
BUJIIJIEHHS aMiaky 13 KOHJEHCATIB BHUIIAPHUX YCTAHOBOK I[yKPOBOIO BHUPOOHHMIITBA,
JIe3010pallis B OJIEXKUPOBOMY BUPOOHUIITBI, SIKa MOJISTAE Y BUJAICHH] 3 XapUOBUX JKUPIB 1
OJIIH JIETKUX PEUOBUH, 1110 HAJAIOTh iM HE0AXaHOTO 3aIaxy 1 MPUCMAaKy.

SBume ancopOIii BUKOPUCTOBYIOTh Y Mpolecax OYHUIICHHS AUQPY31HHOTO COKY 1
CHUpPOMY B IIYKPOOYPSKOBOMY BUPOOHHUIITBI, OUMIICHHS (MMPOCBITICHHS) 1 cTablI13a11li BUH,
IPOCBITIICHHSI COKIB y KOHCEPBHOMY BHUPOOHHUIITBI, padiHyBaHHS POCIMHHHUX OJiil,
OUMINEHHS CHHUPTY 1 BOAHO-CIIUPTOBUX CYMIIIEH y CHUPTOBOMY 1 JIKEPO-TOPLIYAHOMY
BUPOOHMIITBI.

CknanHi copOuiiiHI mpouecu MoB'a3aHl 3 (OpMyBaHHSAM CMaKy 1 IiJABUIIEHHSIM
cTiikocTi mij 4ac 30epiranHs npoaykrtiB. Lli mporecu BigOyBarOThCS MpHU KOIUYEHHI
M'SICHHX 1 pUOHMX MPOAYKTIB, 3aMIIIyBAaHHI TICTA 1 BUIIIKaHHI XJ110a, IPUTOTYBaHHI HAIOIB
1 KOHCEPBIB.

[Ipomiecu 10HOOOMiHY, SIK TMpPaBWJIO, OPraHi3OBYIOTh Y 3aMKHEHUX IuKiIax. Lle
SBHIIE 3aCTOCOBYIOTh, MO0 TOM'SKIIMTA BOAY, sSIKa TpHU3HAYEHA HA BHUTOTOBJICHHS
0€3aJIKOTOJIbHUX 1 aJKOTOJIbHMX HAIOiB, Ta OYMCTUTH BHHOMATEpiaau, OCKUIBKA CMaKOBI
SKOCT1 LIMX MPOJYKTIB MOJINIIYIOTHCS B pa3l 3MEHIICHHS B HUX KIJIBKOCTI 10HIB MAarHio,
MiJl, 3aji3a TOIIO. Y IIyKPOBIM MPOMMCIOBOCTI TaK OYMIIYIOTh COKH 1 CHpOIHU, B

MOJIOYHIM TIPOMHMCIIOBOCTI — MOJIOKO BiJ 10HIB Kajbllif0, IICIS YOro HOro MO>KHA
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3aCTOCOBYBATH ISl TOJYBAaHHSI TPYJIHUX JITEH.

XeMocopO11if0 BUKOPHCTOBYIOTh, MO0 OYHCTHTH ILYKPOBHM CIK 1 CHPONHU BiJ
OUTKOBMX KOMIIOHEHTIB 1 OapBHUX pe4yoBHWH. [lig yac mpoIycKaHHS, TIOKCHUIY BYTJICIIIO
Kpi3b OOpOOJIEHUI BallHSIHUM MOJIOKOM IIYKpOBHUM CiK BiOyBaeThbcst xemocopOiis CO2 3
YTBOPEHHSIM HEPO3UYMHHOTO BYTJICKHCIIOTO KaJbIlil0, HAa TOBEPXHI YACTHHOK, SKOTO
afcopOyeThCs 4YacTMHAa HEUYKpIB 13 po3unHy. Bech 1elt mpomec y KOMIJIEKCI
Ha3UBAIOTh CATYPAaIli€lo.

Crnig 3ayBaXuTH, IO MPAKTUYHO BCl XapyoBi MPOAYKTH OUIBIIOI YU MEHIIOO
MIpOI0O MarOTh COpPOIifiHI BJIACTMBOCTI M CXWJIBHI BCTyHmaTH B OOMIHHI MpOIEeCH 3
HaBKOJIMIIIHIM CEPEIOBUIIEM, BHACIIOK YOr0 3MIHIOIOTHCS i1XHI MOYATKOBI BIACTHUBOCTI,
3'SIBISIOTHCS HeOaxaH1 3anaxu i1 npucmaku. 11006 3MeHIUTH BIUIMB TaKUX SIBUILI, Xap4OBi
MPOJYKTH TEPMETUYHO YIAKOBYIOTH 1 30€piraroTh 3a PerJaMeHTOBAHUX YMOB OKPEMO Bijl

PEYOBHH 13 CTIMKHM 3al1aXOM.
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Xix podorn
Kopuctyrounce MeTogoM OOYMCICHHS TEXHIYHUX XapaKTEPUCTHK HACAIKOBOTO
abcopOepa, po3paxyBaT napamMeTpH anapara.
Po3paxyHox

1. O6’eMHa BUTpaTa NoBITPs

1)
ne @ — Macosa BHTpara IoBiTps;

P2 _ rycTHHA IOBITPA (3aN€XKUTh Bijl TEMIIEPATypH).

G
d=1.128*% | =
ax M

2. Buytpimniii giametp abcopbepa

(2)
ne @ 1 £ — BUIbHUM 00’ €M Ta MIBUJIKICTH Tazy.
3. Butpara copOenty (Boau ) B mpoiieci

_GI(: -~ )

X, — X,
L , Kr/c

L

3)

. Xp. X; . .
ne Y72¥s Xe: X ouatiosa i kinmesa KoHIeHTpaiiii SO2 B moBiTpi Ta y
BOJII.

4. Iluroma BUTpaTa copOeHTY (BOJM) HA OAUHUIIO MACH

(4)

5. KoedimieHT po3noainy

o Vi =Y
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o o~ w D PE

(5)
e ¥i2¥s _ spagenns BpPIBHOBOKECHUX KOHIEHTpamiit SO2 B MOBITPi 15

3Ha4YeHb KOHIICHTpAIIH Y BO/II.

6. KibKicTh CTymneHiB 3MiHM KOHIICHTpAIIil

1 ]ﬂy'__yi
I_E Ys = ¥s
I

(6)

KoHTpoJsbHi nMTAaHHA
[TpuHun aii Ta Oya0Ba MIIIBKOBOro abcopoepa.
[Tpuniun aii Ta Oya0Ba TapiadacToro ajacopoepa.
[Tpunuumn naii Ta 6ya0Ba agcopoepiB NEPIOAUUHOT .
Knacudixkaris 6apdbotaxuux adbcopOepis.
Amnapary, 1m0 3a0€e31e4yoTh IPOLEC caTyparii.

[TpuHiun aii Ta Oya0Ba pO3NUITIOBAIBHUX Ta MEXAHIYHUX abcopoepi.
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JlabopaTopna po6ora Ne 2
Tema: bygoBa Ta npuHIMN Iii AMCKOBOIO Npeca cyMinnei
Meta: O3HalHlOMUTHUCH 3 OyTIOBOIO Ta MIPUHITUIIOM JIii TUCKOBOTO Tpeca

Teopernuni Bitomocri

CyTHICTb Ta IpU3HAYEHHS IPECYBAHHS

[IpecyBaHHsIM 3BEThCA TIpoOIEC 0OPOOKM MaTepiayliB 30BHIIIHIM TUCKOM, I JI€I0
AKOro BifOyBaeThCs 3MiHA iX BiacTUBOCTEW. [IpecyBaHHS BHKOPUCTOBYETHCS SIK IS
CTBOPEHHSI OJIHOPITHUX CHUCTEM, TaK 1 JIs iX pO3AUISHHS. PO3pi3HAIOTH Taki BUIAU
NpecyBaHHS:  BIATUCKaHHSA, (opMyBaHHs (IITaMITyBaHHS), BJIACHE MPECyBaHHS
(OpuKeTyBaHHS ), EKCTPY3isl.

BintuckanHs — 1e mpoiec BIAIUISIHHS PIAUHH BiJ BOJOTOMICTKHX MPOIYKTIB.
BukopuctoByeThCs I BIIUISHHS PIIMH SIK OUIBII I[IHHOTO KOMITIOHEHTa (OTpUMAaHHS
COKIB), TaK 1 MEHIII I[IHHOTO KOMITOHEHTA (BIUIUISIHHS CUPOBATKH BiJ] CHPY).

®dopMyBaHHA (IITaMIyBaHHsI) — 1€ TMPONEC HaJaHHA MPOAYKTY TEBHOI
reoMeTpuyHoi (popmu.

Brnacue npecyBaHHs (OpuKeTyBaHHsS) - L€ TMpOILEC, 110 MPU3HAYECHUA IS
VIIUIBHEHHSI CUIKUX MaTepiamB abo sSKUX-HEOyab PpO3PI3HEHUX YACTUHOK Yy IIUIbHI
arperaTy 3a JI0IOMOT OO 3B'SI3yIOUMX PIJMH Ta BIIMOBIIHOTO TUCKY.

ExkcTpy3isi — 1e mpoiiec NMpOTUCKaHHSA MaTepiany Kpi3b NpoQiaiordi ToJOBKU 3a
BIJIMOBIJTHUX TEMIIEpaTyp 1 TUCKY 3 HAJaHHSAM MPOAYKTY HeoOXimaHoi dhopmu. OTpumani
pYU IbOMY MPOAYKTH MArOTh MiJABUIICHI MOXUBHI BJIACTUBOCTI, MEHIIY TYCTUHY, OLIBIITY
TITPOCKOMIYHICTD 1 KPUXKICTb.

Ha edexTuBHICTH Mporiecy mpecyBaHHs BIUTUBAIOTH Pi3HI (aKTOPH:

1. Benuuuna tHucKy. 31 30UIBIIEHHSIM TUCKY HIBHJKICTH MPOLECY IMiABUILYETHCS.
OpHak 3Ha4YHE MIJBUILEHHS TUCKY MOKE MPU3BECTH J0 MEPEBUTPAT €HEPTIi 1 MOTIPIICHHS
SKOCTI TIPOAYKTY (HAmpUKJai, MiJ Yac BIATUCKAHHS IUIOJIB Y CIK MOXYTh MOTPAIUIsITH
YaCTUHKU TBEPJ01 paKilii).

2. BrnactuBocTi 1 ckian wmatepiany. [lpu mpecyBaHHI MIITHUX JIETKOMOPUCTUX
MPOJYKTIB €PEKTUBHICTH MPECYBAHHS 3MEHITY€ETHCA.

3. Posmipu wmatepiany. OOepHEHO TPOMOPIIHHUN BIUIMB Ha €(QEKTUBHICThH
NpeCcyBaHHS YMHUTH PO3Mip YaCTHHOK MaTepiany. ToMy mpu mpecyBaHHI pEKOMEHIYEThCS
nonepeHe NoApiOHEHHsI MaTepiay.

4. TpuBanmictb mnpouecy npecyBaHHs. EdQeKTUBHICTh MpecyBaHHA MPSIMO
MIPOTIOPIIIIHO 3aJICKUTH BiJl TPUBAJIOCTI MPOIIECY.

5. TepmiuHi YMOBH TPOBEJICHHS TIpoIiecy. Y OLIBIIOCTI BUMIAIKIB (HATPUKIIAI, TIPH
BIJITUCKaHHI COKIB) HarpiBaHHS MiABUIIYE €(hEKTUBHICTD MPOIIECY TPECYBAHHS.

6. ToBmMHA MIapy MNPOAYKTY. 31 30UIBLIEHHSM TOBIIMHU MIAPy TPOIYKTY IMPHU
npecyBaHH1 €pEeKTUBHICTh MPECYBAHHS 3HAYHO 3MEHIITY€EThCS.
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4 | bapabannuii mpec

5 JuckoBwii nmpec

Xix poooru

1. YV pobGoyomy cepeqoBUIll MPOrPaMHO-METOJUYHOTO KOMILIEKCY
BuOpatu Temy «Neb — JluckoBuil mpecy;

2. Ilpm mnosiBaeHHi pgiagoroBoro BikHa «OcoOHCTI JaHI» BKa3aTH
HOMEPH TPYIIN 1 BaplaHTa;

3. o6 oTrpumarty BXifgHI AaHi IS PO3paxyHKiB, MOTPiOHO BUOpaTu
BI3yaJIbHY BKJIAJKY «BuUX1IHI AaH1».

4. KopucTylouuch METOJIOM OOYMCIIEHHS TEXHIYHHMX XapaKTepPUCTHUK
mpeca, po3paxyBaTH IapaMeTpHu anapara i HOBIIOMUTH 1X 3HAUCHHSI BUKJIaady.

Po3paxyHok npeca qis nykpy-paginany
bpukeryBanHs padiHamHOi Kamiku 3A1ACHIOIOTh Ha padiHATHUX TMpecax, B SKHUX
padiHazHa Kallka yIIUIbHIOETHCS A0 OTpUMaHHs padinagHoro opuketry. Kpim Toro, B nux
npecax 3A1MCHIOIOTHCS JOMOMIXKHI ONeparlii: HaOBHEHHSI MaTPHIlh KAIlIKOK; BUIATICHHS
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OTpUMaHUX OPUKETIB 3 TIpeca; OUUIICHHS POOOUYNX TOBEPXOHb BiJl ITYKPY.

3riiHo 3 3arajbHO0 Kjacudikamiero BUPOOHHMYMX MaIMH-aBTOMAaTIB pa-
dbiHagHI MpecH BIAHOCATHCS M0 0araTOMO3UININHWX MAIIWH MTYYHUX BUPOOIB 1
MOXYTbh OyTH pO3JiJieH]1 Ha KJacu:

| — mpecu 3 mepioAWYHUM TEPEMINMEHHSM TPOAYKTY B mpoleci #oro o0-
poOKu (mpecu mepioauYHOT Aii);

Il —mpecu Oe3mepepBHOro IMepeMillleHHsS TMPOAYKTYy B Ipoleci Horo
00poOku (mpecu Oe3mepepBHOT Iii).

Jo 1 kmacy BiTHOCATHCS YOTHPHOXITO3WIIMHI JUCKOBI Ta KapycelbHi
npecH, TOJOBHUM €JIE€MEHTOM SKHUX € JUCK MaTpHIll, KU BUKOHYE MEPIOTUUYHUN
o0epTalbHUN PyX HAaBKOJO BepTHKaabHOI oci. JIo mMbOTO KjIacy MOXKHa TaKOX
BIIHECTH TMpecu 3 TOPHU3OHTAIBLHUM OapabaHoM, SKHH oOepTaeThcs 1 Hece
MaTpHIII.

Ho II xnacy BiAHOCATHCS Mpecu 3 Oe3nepepBHUM PyXOM MaTpHllb, TPAaHC-
HOPTYIOUYUN OpraH SKUX BUKOHAHUM y BUIISAAl poTopa, IO Oe3mepepBHO
o0epTaeThcs 011 BEPTUKAIBHOI UM TOPU3OHTANBHOI OCl. ICHYIOTh TakoX IpecH
KOHBEEPHOTO THUTIY.

B npecax 000x KiaciB MPOAYKT YUIUIbHIOETHCA MEXaHIYHUM CTUCKOM; BIOpall€lo;
CTUCHEHUM MOBITPSAM (BUOYXOBUM METOJIOM); KOMOIHOBAaHUM METO/IOM.

3a KUIBKICTIO TIOBEPXOHb, SIKI OJJHOYACHO 3HAXOJATHCS M AI€K0 MyaHCOHIB, MPECU
HNOJUISAIOTh HA JBa TUIU: OJHOCTOPOHHBOTO 1 JIBOCTOPOHHBOIO CTUCKY. B mumx mpecax
MO’KHA 3JIMCHIOBATU CTHCK JI0 NEBHOIO KIHILIEBOI'O THCKY, UM JO NMEBHOTO KIHIEBOTO
00'eMy (BUCOTH) OpHUKETY.

3a BHUJIOM BUMYIIEHOT MPOAYKIII MPEeCcH MOXKYTh OyTH PO3AUICHI Ha Taki, IO
BUPOOJISIIOTH padiHaa y BUMIIsAL OPYCKIB, SIK1 MICIS BUCYLITYBaHHS MIAAAI0THCS PO3KOIY Ha
OKpeMi KyCOYKHM, 1 Taki, [0 Oe3MOoCepelHbO BUTOTOBIIOIOTh padiHaT OKPEMUMU
Opycouykamu.

OCHOBHI po3paxyHKOBI 3aJ1€5KHOCTi

['onoBHuMU mapameTrpamMu TIpoiiecy OpHUKETyBaHHS IyKpy-padiHagy € Ha-
BaHTQ)KEHHS HA TOJIOBHI OpraHu padiHaJHUX MPECiB: TUCK HA IMyaHCOH Pb 1 PU — THUCK,
SKUH TEePesacThCs 31 CTOPOHU OPUKETY Ha OTIOPHY TUIUTY; CHJIa TEPTS OpUKETy 00 CTIHKU
MaTpHI 1 IEPEMIILICHHS TyaHCOHA IIPU MPECyBaHHI.

BuxinHuMu JaHUMU 171 pO3paxyHKY IUX IapaMeTpiB € Maca T1 reOMEeTpHYHI
pO3Mipu TOTOBOTO padiHaJTHOTO OpPUKETY, a TaKOX BOJIOTICTh w1 Temmeparypa 1, °C
KaIllK¥, SIKa HAJIXOAUTh Ha CTHCHEHHS.

Padinagna xamka siBnse co6oro0 TpudasHy CUCTEMY, SKa CKIATAETHCS 3 TBEPHAOI,
piakoi 1 razomomioHOi (asu. Ilpu ymHIiibHEHHI Kallkd B MaTpUIll TIpeca MOBITPS, SKeE
3aMOBHIOE MIKKPUCTAIBHUI MPOCTIP, BUIBHO BUXOJIUTH B aTMOC(hepy Kpi3b 3a30pU MK
MaTpPHUIICI0 1 MyaHCOHOM, MATPHUIEI0 Ta TUIUTOK MPOTHUBOTHCKY. BuUxoms4um 3 TOro, 1o
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00'eM piakoi ¢a3zu He nepeBulrye S5 % 3aranbHoOro o0'eMy OpUKETY, MOKHA MPUITYCTUTH,
10 BUPIIIATBHUN BIUIMB Ha TPOIEC CTHCHEHHS POOUTH KiJIBKICTh CTHCHEHOI TBEPIOi
da3u. Maca TBepmoi (as3u, ska Oepe y4acThb y CTHCHEHHI, MEHIIA BiJl MacH TOBHICTIO
BUCYIIEHOTO padiHaTHOTO OpPUKETYy Ha KIIBKICTh Caxapo3W, sSKa MEpewIia 3 po3uyuHy B
TBepAy ¢a3y Npu BUCYLTyBaHHI.

Maca tBepaoi dasu:

L
maj ZM(I—HDE)
v KT,

1)

e — Maca TBepoi (a3u B Kallllll Y4 Y BOJIOTOMY CTUCHEHOMY OpHKEeTi; M —

Maca MOBHICTIO BUCYIIEHOTO OpUKETY, T; Hy _ KOe(ILIE€HT PO3YMHEHHS IIYKPO3H, HOTO
3HAXOMATh 13 TAOJUII Y BUIIA/IAl0UOMY BiKHI; ®— BOJIOTICTh MPOAYKTY, %o.

3Haroun Macy TBepAoi (a3u, BHU3HAYAEMO CEPEIHBOIHTErpajbHE IO BUCOTI
3HAYEHHA KOe(II€HTa CTUCHEHHS:

Yo
ﬁi’ = H
m; ; @
)
e Va _ IITBHICTh IIOPUCTOTO MaTepialy Ya _ 1588 kr/mM”3;
S — mTo1a monepevHoOro nepepizy OpuKery;
H — Bucota O6pukery.
KoedimieHT cTUCHEHHS B KpalHiX 1Iapax OpUKETY IJi KIHIIEBOTO MOMEHTY
OpUKeTyBaHHS
k
By = ril ——M
z (3)
k
Pe=\Pa+ M
: (4)
ne K —mocriiianii koedimient. K = 0.15;
M — koediuieHT (hopMH, BUZHAYAETHCSA 32 (POPMYIIOLO:
M=H*L/S;
(5)

ne L — mepumeTp monepevHoro nepepizy Opukery.
Tuck Ha IMyaHCOH Ta ONOPHY IUIMTY BU3HAYAETHCS 32 HACTYITHUMH (DOPMYITAMH:

15122 K1)
=&
P b ’ Ia

(6)

77



_ 1512XE )
. =g
B; , I1a.

Cuna TUCKY Ha ITyaHCOH:
ﬂ B P'S , Ia.

Cuiia TUCKY Ha OTIOPHY TUTUTY:
Pf - PfS, I1a.

Cuna tepTst OpukeTy 00 CTIHKH MaTPHIIi:

Fy=B-F .

['MrOrHa HarmOBHEHHS MATPUIIL:

hy =

m; 5

YaS

] 9

y 4

. . . . =r 3
e — BHUXIJIHA MIUIBHICT TBEP01 a3y KalllKH, Ya—(gdi ",

[lepemimieHHs MyaHCOHA:
I=h-H
[IpoyKTUBHICTH Hpeca:

G =m*n*10"° .

KoHTpoJibHi 3an1MTaHHA
OcHOBHI BUJIU TIPECYBaHHSI.
dakTopu BIUIUBY Ha €(hEKTUBHICTD MPOIIECY TPECYBAHHS.
OcHoBHI BUIM 00JIaTHAHHS JJ1SI IPECYBAHHS.

B wh e

bynoBa Ta npuHLMI J1i JUCKOBOTO IMpeca.
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JlaGoparopHna podora Ne 3
Tema: byaoBa Ta npuHUMN 1ii ABOUIHEKOBOT0 1 y3iliHOr0 anapara
Meta: O3HallOMUTHCH 3 Oy/TOBOIO Ta MPUHIIMIIOM Jii JBOIIHEKOBOTO AU(PY31HHOTO
amapara.

Teopernuni Bitomocri

ExcTparyBaHHsIM Ha3uBalOTh TpoIeC JOOYBaHHS 13 TBEPAMX T ab0 PIIKUX
CyMilllel OJHOTO YU KIJTbKOX KOMIIOHEHTIB 3a JIOMOMOTOK PO3YMHHHUKA 3 BHUOIPKOBOIO
po3uunHicTIO. [Ipo1iec BigOyBaeThCs B amaparax, siki HA3UBalOTh €KCTPAKTOPAMH.

B ekcTpakTopu momaroTh CHPOBUHY, 3 AKOi J00YBalOTh I[IIbOBUNA KOMIIOHEHT, 1
PO3UMHHUK (EKCTpareHt). 3 eKCTPAKTOpiB MEpIOJUYHO YK Oe3MepepBHO BiIBOIATH
€KCTpParoBaHy PeYOBHUHY (EKCTPAKT).

TexHoJ0r1YH1 NpoLEecH BUTOTOBJICHHS 0araTbOX BUAIB XapyoOBOI HPOIYKIIi IMO-
B'A3aHl 3 MNEpepoOKOI0 CUPOBHHU POCIMHHOTO MOXO/JKeHHS. BoHa Mae kamiuisipHO-
MOPUCTY CTPYKTYPY, ChOpMOBaHY KITITUHAMU PI3HOI OYJIOBH, Y BAKYOJSX KX MICTUTHCS
[IJTbOBUM KOMIIOHEHT. Y pPO3YMHEHOMY BUIJISI/II BIH € B IIYKpOBUX OypsiKkax, IJojax 1
AT0JIaX, y TBEPAOMY BUTTISAI — Yy BUCYHICHUX IJI0JaX, ATOAaX, TpaBax, JUCTI TOMIO.

VY pi3HUX ramy3sXx XapyoBOi MPOMHCIOBOCTI €KCTPAreHTOM € BOJA, CIIUPT, OCH3UH,
O0eH3on, auxjopetraH Tomio. IIo06 oxep»aTtu YUCTI LUIBOBI KOMIIOHEHTH, €KCTPaKTH,
n00yTI 3a JOTMOMOTOI0 PI3HMX EKCTPAreHTIB, MiJJAaI0Th J10JaTKOBOMY OYMIICHHIO BIJ
HEXapUyOBUX JIOMIIIOK, THKOJIH 1X 3TYIIYIOTh.

YacTUHKK POCIMHHOI CHUPOBUHHU, 3 SIKHUX EKCTParyloTh IIJIbOBUH KOMIIOHEHT,
YMOBHO 3apaxOBYIOTh JO TBEPAUX TiJ. 3aJeXKHO BiJl CTaHy CHPOBUHHU (Cyxa, BOJIOTA)
MpolleC eKCTparyBaHHs MOAUISIIOTh Ha PI3HY KUIBKICTh TIOCHITOBHUX CTamid. Y
CIPOLLEHOMY BUIJISIII AJI €KCTparyBaHHsl BUCYIIEHOI CHPOBMHU ICHYIOTh TaKl CTaii:

a) MPOHUKHEHHS PO3YMHHUKA B MOPU YACTUHOK CUPOBUHU;

0) pO3UMHEHHS IIJILOBOT'O KOMIIOHEHTA;

B) MOJIEKYJISIpHE TIEPEHECEHHSI PO3YMHEHOT PEYOBUHU JI0 TOBEPXHI MoALTy ¢as;

I') IEPEHECEHHsI EKCTParoBaHOi peYOBUHHU 3 MOBEPXHI YACTUHOK CUPOBHHH B Macy
excrparenty. [Ipu exkcTparyBaHHI IUIbOBHX KOMIIOHEHTIB 13 CHPOBUHH, B SIKiii BOHU
MICTATBCSI B PO3UMHEHOMY CTaHi, MEPIINX JBOX CTaJil HEMAE.

3anexHo Bia (ha30BUX CTaHIB CUPOBHHHM Ta E€KCTPAreHTy MpoOIEeC MOAUISIIOTH Ha
eKCTparyBaHHs B CUCTeMax: a) TBepAe TUIO — PiIUHA; 0) piIuHa — piIuHA.

ExctparyBaHHsi B cUCTEMI TBEpJle TUIO — PIAMHA € OJHUM 3 OCHOBHHUX TEXHO-
JOTIYHUX TMpOLECiB Mpu J00yBaHHI ILYKpO3W 3 OypsKiB, OJii 3 HACIHHS COHSILHUKY,
0aBOBHUKY, cOi, €ipHOI 0ii, TpH oJep>kaHH] (EPMEHTIB 3 KyJIbTYp IUIICEHEBUX TPHUOIB, Yy
BUPOOHMIITBI BUH, TTUBA, JIIKEPO-TOPITIAHUX BUPOOIB, KPOXMAJIO, PO3ZYMHHOI KaBH, Yalo
Ta PI3HUX TUIOJIOBUX €KCTPAKTIB.

PinvHHY ekcTpakiilo 3acTOCOBYIOTh Y BHUPOOHMIITBAX CHUPTY, BHHA, OJIi,
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aHTHUOI0TUKIB Ta IHIIUX XapUYOBHUX MPOAYKTIB.
®di3uyHy CyTh IPOIECY Macolepeadl B CUCTEMI TBEpAE TUIO — piauHA PoO3-
TJITHEMO Ha TIPUKJIaAl T0OyBaHHS IyKPO3H 13 OYPSAKOBOI CTPYIKKH.
Ha puc.1 nmoka3aHo CTpy>KMHKY y BUTJISA/II TUTACTUHKH 13 3BEACHUM PalycoM
~

v'—\'—drl |

| i)

z

¥
Ll lls

Pucynok 1. Cxema nepeHeceHHs Macu

R Ta ycepennenoro konuentpamniero 1mykposu Cl. Ilpu 3aHypeHHI CTpYKHHKH B
pinuHy 3 KoHIeHTpauiero C2 Ha i MOBEpXHI YTBOPIOETHCS MPOMIKHA IUIIBKA PO3YUHY
IIyKPO3H 3aBTOBIIKHU O 3 KoHIleHTpaliero C'1. Maconepenada BigOyBaeThCs 3a HASIBHOCTI
rpajgieHTa KoHLeHTparid, Tobto komu Cl1> C'1> C2, 1 moauiseTbcs Ha JB1 CTaAii:
MOJIEKYJIIpHY AU(Y3110 I[yKpO3W BCEpPEeAMHI TBEPAOro Tila 10 MHOro TMOBEPXHI 1
MOJIEKYJIIPHUN Ta KOHBEKTMBHHUU TEPEXOAM IYKPO3W 3 MOBEPXHI B piauHy. OcTaHHIN
IpoIleC Ha3MBalOTh MAaCOBIIIAYCIO.

[lepiia crajist mpolecy OMUCYETHCS 3aKOHOM MOJIEKYJIsipHOT Andy3ii (3akoH Dika),
3a SIKUM KUIbKICTh PEYOBHHHM, IEPEHECEHOI BHACIIOK AU (Yy31i, MPONopIiiHa KOSPIIIEHTY

o Dy . ) . .
mugy3ii ~ ¥, miomn F, kpi3p sky BiaOyBaeTbea Audysid (TUiola MeprneHIuKyIsipHa 10
HaIpsAMKY 1U(]y31iHOro MOTOKY), TPUBAJIOCTI MPOLIECy T Ta TpajieHTa KoHueHTpamii C1 —
C'1 B HanpsiMKy 1udy3ii 1 00epHEHO MponopLIifHa TOBLIUHI, a00 3BeieHoMYy pajiycy K:

D,, ;
M =~=2 F1(C, - C).

1)
Koedimient audysii Do NOKa3y€e KIIbKICTh PEYOBHHM, WO AUPYHIYE Kpi3b
NOBEpXHIO Tuioniero 1 M*2 mpotarom 1 rox mpu OAMHWYHIA PI3HUII KOHILIEHTpaUlid Ha
BiJIcTaHl 1 M. 3HaK MIHYC y TIpaBiii YaCTUHI PIBHSIHHS MOKA3ye, 1110 MOJEKYIsIpHa AUQY3is

BiJIOYBAETHCS B HAMIPSIMKY 3MEHIIICHHS KOHIICHTpAIIIi.
MR KE* M- M°

|
D, )= = =l
[ n..} P‘TC .\-12 - C+KI L(‘_ [ ) (2)

3akon dika y Burmisal piBHsAHHS O0yB noknanenuit [1. M. CiniHuM B OCHOBY Teopii
nu(y31MHOr0 BUITYYEHHSI LYKPO3U 3 OypsiIkOBOi CTpyXkH. [IpoTe ciijg HAroiocut, 1o
OCKIJTbKM 3aKkoH (Dika XapakTepusye TUIBKU MepexiJi Macu Kpi3b BUAUICHY IUIONLY 1 HE
BpaxoOBy€ 3MIHM TIOJII KOHUEHTpAIi, MOXIJIMBOCTI HOr0 3aCTOCYBAHHS [JIsl OIUCY
BUPOOHUYHUX TPOIECIB OOMEKEHI.

3nauenns = JUTSL PI3HUX PEYOBUH O€pyTh 3 NOBIIHUKIB. J{isl IIyKpoBHX OypsKiB,
HaIpUKIIa1, BOHU KOJMBaKOThCA B Mexax (0,6...0,9) « 10"-9 m"2/c.
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Koedimient audy3ii 3MIHIOETbCS 31 3MIHEHHSIM arperaTHOTrO CTaHy PEYOBUHU. 3
MIJBUIICHHSM TEMIIEPATYpPH BiH 30UIBIIYETHCS, 3 MJABUIIEHHSIM TUCKY 1 KOHIIEHTpAIl —

3MEHIITYETHCS.
3a 3akoHoMm HproTOHa papyra crajis mpolecy — MacoBiagaya 3 IOBEPXHI

CTPYKUHKH OIIMCYETHCA piBHfIHHHMI

M = @F{(C,’—Cz),
0 3)

ne Do KoedilieHT 30BHIMHBOT aU(y3ii; 0 — TOBIIMHA MPHUCTIHHOTO IIapy
PIIMHU 3 ycepeaHeHO KoHieHTparlieo C 1.
Taomur 1.
Ne| HalimenyBaHHSA Pucynok
Cupgbuna
e r¥r b
g; | 5
s
&
o L UM?
. ! i ol
1| JBokoyioHHHMIA 5 b
2 s
7 \\N /g

i

2 | IMoxwumnoro tumy

[ITHexoBuMiA
FOPU30HTAITBHUMN

PinunHi ekcTpakTopu

81




a J
Kononnoro tuiy £ dotna s
O e
—lis P
=] |# Y
fromg: | ] ‘:m
2eniwy —e
Bawna
7 - PlOun

Enempaem Erxempano

mp A
i

Puc. XIV. 31, Cxemu cxcrpaxropin
KOAONROra ynny

1 3% ! : )
BincTiiinnk D e

1.

A-A
| "./”
i ———l_ -2
: f I a
BiateHTpoBoro o ol \ eona o |
4 1 K
THII P — e Bawna Baxna
Y piduna \\ \\\ /,' }I" I, / m pidawa " I i pidura
_,/// / ! ==
NS 2 EBE | g
=S o
T 3
71
Xix podoru

Y pobodoMy cepenoBHIlll MPOTPAMHO-METOJIMYHOIO KOMILIEKCY BUOpaTU TemMy
«Ne3 — exCcTpakTop»;

[Tpu mosiBnenHi miamoroBoro BikHa «OcoOWCTI JaH1» BKa3aTH HOMEpPHU TPymnu 1
BaplaHTa;

[ITo6 oTpumatu BXiAHI JaHi JJIS PO3pPaXxyHKiB, MOTPiOHO BHOpaTH Bi3yalbHY
BKJIaKy «BuxigHi qaHi».

Kopucryrounch METOJIOM O0YHMCIICHHS TEXHIYHUX XapaKTEPUCTHK
CyIIapKH, po3paxyBaTH TlapaMeTpy amapara 1 TMOBIAOMUTH iX 3HAYEHHS
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BHKJIdavy.

Po3paxyHok
1. Ilnoma cermenTa
D?* a .
F=—"(x-— —sin a)
3 130 i?

)
(4)
ne D — 30BHIIIHIM giaMeTp IITHEKIB,
* =90° — IeHTpaIbHUI KYT.

2. KoediedimieHT, skuii BpaxoBye 301IbIICHHS IUIOINII TEpPepidy MOTOKY CTPYXKKH 3a

pPaxyHOK ICHYIOUYOTO 3a30py Mi>K BUTKaMHU LTHEKIB 1 KOPITyCOM
]

D
i?=“-’5"(1+ﬂ—§)

)

(5)
ne P#— giamerp xopmyca.
3. KoedimieHT nepekpuTTsi BUTKIB IIHEKIB
v 6.785* (D} —d*)
(6)
ne d — miameTp TpyOoBaia
4. TInoma morepeyHoro mepepisy amnapara:
S, =0.785(D} - dN)*ptp*tm ;>
(7)
ne ¥ =0,96 - Koe(DIiIieHT 3aTIOBHEHHS amapara
M= 2 — KUIbKICTb IITHEKIB.
5. 3aranbHuii 00’em
V=5%L ;3
(8)

ne L — noBxuHa NUIsXy aKTUBHOTO TU(PYHTyBaHHS.

6. KoHCcTpyKTHBHHIT KOE]IIIEHT
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©)

T4 _ zaranpuuii 06’em anapara

ne 1=
7. IIpoayKTHBHICTB
_24%60*x(D; - d)*Lyptntmistk
- 1000 %4 %7
, TOH/TOJI (10)

G

Je N — yacToTa 00epTaHHS ITHEKIB,
€ =1 — excruryatariiHui KoepIirieHT.

KoHTpobHiI nMTaHHA
OO6nagHaHHA 711 €KCTparyBaHHs 3 TBEPAOTO Tija.
OOG6nagHaHHA 7Sl PIAUHHOT €KCTPAKIIii.
[TpuHuun Aii Ta OyA0Ba €KCTPAKTOPA BIILEHTPOBOTO THITY.
Krnacudikarist anmapatiB piTuHHOT €KCTPaKIIii.
[Tpuniun aii Ta Oy0Ba €KCTpAKTOPA MOXHUIOTO TUITY.

84



Jlaboparopna pob6ota Ne 4
Tema: O0sagHaAHHSA /1M NOAPIOHEHHS
Meta: O3HalHOMUTHUCH 3 OYTOBOIO Ta IPUHIIUIIOM JIii JPOOAPKH.

Teopernuni Bitomocri

[Iporiec yTBOpeHHS B TijaX HOBHX MOBEPXOHb IMiJ] J1€I0 BHYTPILIHIX HAIpPY>KEHb
a00 30BHIIIHIX CHJI HA3UBAIOTh pyHHYBaHHSAM. [Ipy yacTKOBOMY pyilHYBaHH1 y TBEPAOMY
TUJII BUHUKAIOTh TPIIIMHU, SKI MOKYTh 3MIHUTH CTPYKTYPHO-MEXaHIYHI XapaKTePUCTHKU
tina. [TogpiOHEeHHs MaTepiany € MTYYHUM MOBHUM PYHHYBAaHHSM Tijla, IPH SIKOMY BOHO
PO3ALTSIETHCS HA YaCTHHHU.

PyitHyBaHHS miJ Ai€10 30BHIMIHIX CHJI MOX€ B1IOYBaTHCS 3a HAsSBHOCTI OJHIET 3
YMOB:

1. JIokanbHe nepeHanpy eHHsI MOBEPXHEBUX MIKPOOO'€MIB y MICISIX PHUKJIAJaHHS
HABAHTA>KEHb.

2. HasBHICTb MOPOXKHUH, HEOJTHOPITHOCTEHN Ta 1HIIUX ACPEKTIB Y CTPYKTYpI Tijia.

3. Po3BUTOK y MaTepiaii 3HaYHUX MPYKHUX 1 MIIACTHYHUX JAedopmartiii. MexaHiuHi
XapaKTEPUCTUKHU TMPYKHICThb, TEKY4I1CTh, MIHICTh, MJIACTUYHICTh BU3HAYAIOTH MOBEIIHKY
TBEpAOr0 TUIA NPU 30BHIMIHIA Aii. 3a YMOBH, IO HABAHTAKECHHS IEPEBUIIYE MEXKY
NPYXKHOCTI, MaTepiaJl MiAaeTbCs IUIACTUYHIA nedopmalli, a mpu JOCATHEHHI MeExXI
TEKy4OCTl MOYMHAE TeKTU. lIpu JOCATHEHHI MeXi MIIHOCTI Mareplaja pyHHYeTbcs,
PUYOMY 31 3MEHIIEHHSIM PO3MIPY TLJIa MEXKa MIITHOCTI 3pOCTa€, TOMY IO 3MEHIIYETHCS
KUIBKICTh AeEeKTIiB y MaTepiai.

VY mporeci apoGneHHs BiIOYyBalOThCS B OCHOBHOMY KpHUXKE 1 IJIACTUYHE PYW-
HyBaHHsA. JlJIS KpUXKOrOo pyHWHYBaHHs XapakTepHa He3HauyHa aedopmallis marepiany,
OpUYOMy TICHS PYWHYBaHHS HeEMae 3alulKkoBux aAedopmaiiii. Ilpuknanena enepris
BUTPAUYAEThCSl HA TMOJOJAHHS CHJ B3aEMHOTO 3YETIEHHS YacTHHOK Tijda, TOOTO Ha
YTBOPEHHSI HOBOI TOBEPXHI.

[Tin yac pyiiHYBaHHS TUIACTUYHUX MaTepialliB €HEPrisi BUTPAYAEThCS SK Ha PO3PUB
CTPYKTYpPHHUX 3B'SI3KiB, TaK 1 Ha 3Ha4yHi miuactudHi gedopmarii. [Ipudomy enepris, 1o
BUTpAYAEThCS Ha iehopmalrito, mepeTBOPIOETHCS B TEIUIOTY.

PylinyBaHHA KpUXKHMX MaTepiaiiB MOTpeOdye 3HAYHO MEHIIMX BUTpAT EHEprii
NOPIBHAHO 3 IUIACTUYHUMHU. OCKUIBKM KpPUXKICTh 1 IUIACTUYHICTh Py MarepiajiB
BU3HAYAIOThCA iXHIM (PI3UYHUM CTAHOM, 3 C€HEPreTUYHOro TMOTJSAy JIOLIIBHO
NO/IPIOHIOBATH MaTepiall y KpUXKOMY CTaHl.
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TaOmur 1.

Pucynox

[IToxoBa
npobapka

MosnoTkoBa
npobapka

BansnboBa
npobapka

HoxoBa
OapabanHa

No| HatimenyBanH

1

2

3

4
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MooTKkOBI JpoOapKu 3aCTOCOBYIOTHCS MJii OTPUMAHHSA BIIHOCHO JpiOHOrO 1
OJTHOPITHOTO MPOAYKTY O€3 MOCIHIIYIUOro 3acTOCYyBaHHS COPTUPYBAJIBHUX HPHUCTPOIB.
Bonu edexTuBHI pu noApiOHEHH] KPUXKUX TPOAYKTIB (3€pHO, KICTKH, CLiIb, IyKOp Ta 1H).

[IponykT y MOJOTKOBUX JpoOapkax MOJAPIOHIOETBCA yJIapaMud MOJIOTKIB 10
YacTUHAX MaTepially, yAapaMH YaCTUHOK 00 KOpIyc ApoOapku 1 MiJ 4ac MEepPEeTHUPAHHS
YACTHUHOK.

Haiimmpiie 3actocyBaHHsI OTpUMaI IpoOapKH 3 BUIbHOIIABIIIEHUMH MOJIOTKAMHU.

B npo0Gapiii nepBruHHE pyHYBaHHS MPOIYKTY B1I0YBA€ThCA MPHU 3yCTPidl YACTUHKHU
3 MOJIOTKaMU. e MOKITMBO IIpU KOJIOBIM MIBUIKOCTI MOJIOTKIB, MiHIMaJIbHE 3HAYEHHS SKO1
BU3HAYAETHCS BUXOASYM 3 3aKOHY KUIBKOCTI PyXy 1 IpHIIMalOYu MOYaTKOBY IIBUAKICTH
PYXy YaCTHHKH Nepe]l 3ITKHEHHSAM ii 3 MOJIOTKOM PiBHOIO HYJIIO.

[Tpu KOHCTpPYIOBaHHI MOJOTKOBUX APOOAPOK 3 BETUKUMHU KOJOBHUMH IIBHIKOCTSIMHU
poOounx opraHiB HEOOXIJHO BpaxyBaTH IHEpPUIWHI CUJIM, $AKI BHUHUKAIOTh Yepe3
HEBPIBHOBAXKEHICTh poTopa. Hailbunbil cuibHI yaapu BiIOYBalOThCS IMiJI 4Yac 3yCTpidi
YAaCTUHOK 3 KIHIIIMH MOJIOTKIB, KOJIM BOHM 3aiiMalOTh HalBHIIEe mojoxkeHHs. L{i ymapu
MOJIOTKIB TIEPEIAI0OTHCS Ha BCIO IPOOAPKY 1 MIBUAKO BUBOJSTH i 3 JIay.

JUist 3HMKEHHS yAapHUX A1 Ha ApoOapKy MOJOTKU MOBUHHI OyTH BpIBHOBa)KEHI Ha
yaap. lle mocsiraetbcsi 3a YMOBHM BiACYTHOCTI a00 HE3HAuyHIA yJIapHiM peakilii B OcCl
IMIBICKH MOJIOTKIB.

Xix podoru
1. ¥V poGouomy cepemoBHIIi TPOrPaMHO-METOANYHOTO KOMILIEKCY BHOpaTH Temy «Ne2

— MOJIOTKOBA Jpo0apKay;

2. Ilpu mosiBmeHH1 iamoroBoro BikHa «(OcoOWCTI MaHi» BKa3aTH HOMEPU TPynu 1

BaplaHTa;

3. lllo6 orpumaTu BXiAHI JaHi A7 PO3PaxyHKiB, MOTPIOHO BUOpaTH Bi3yallbHY

BKIIAAKY «JlaHi 11t po3paxyHKy», a00 CKOPUCTATUCS JOJATKOM 2.
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4. Kopucryrouucs METOI0M 00YMCIIEHHS TEXHIYHUX XapaKTEPUCTHUK
CyLIapKH, po3paxyBaTy MapaMeTpH arapara 1 HOBIIOMUTH IX 3HaUEHHS BUKJIaJauy.
Po3paxyHok M0JIOTKOBOI ApodapKu
[TouaTkoBa MIBUAKICTh PyXy YACTHHKU:

Pt
Vain =
m e,
1)
ne P —cepenHs MuTTeEBa cWiIa ONOPY PyMHYBAaHHS 4YaCTUHKH, H;
T — TPUBAJICTH yIapy MOJIOTKA IO YACTHHII, C;
M — Maca YaCTUHKH, KT.
Bincranb Big oci MiABICKM MOJIOTKA JI0 IIEHTpPA Baru:
2 2
a +b
C=——
6a
(2)
Je a1 b — moBKKHA 1 IUPHHA MOJIOTKA MOJIOTKA.
KBagpar paaiyca iHepuii MOJIOTKa BIAHOCHO HOr0 LIEHTpa Baru:
, a +b
r, = —
12 .
1 BITHOCHO HOTO OC1 IMiIBICKHU:
2 _ .2, .2
ro=r. +c” ;»
3)
Biacrans Big 0Ci OTBOPY MOJIOTKA IO MOr0 poOOYOro KiHIA:
I=c+05a
(4)
Paniyc HaitO11b1I BiJIaICHOT TOYKH MOJIOTKA B1Jl OC1 pOTOpa CKIIAJIaE:
=i+ R
R, M,
(5)
ne R=1*1,28.
KyToBa mBuAKICTh MOJOTKA:
= P—-n
™ paj/c.
(5)

Ipuitmaemo 3 3anacom & =@ +10,

. . = 3
Maca M0JI0TKa, BUTOTOBJIEHOTO 31 CTalll TyCTUHO p=7850 kr/* ~:
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m, =a*b*s5* p

KT,
(6)
e g - 0,01 — BucoTa MOJIOTKA.
Paniyc xoma po3MilieHHs IIEHTPIB Bark MOJIOTKIB:
R =R+c M
(7)
Bianentposa cuia iHepiiii MoJIOTKa:
P =m, - -R, H
(8)
JliameTp oci MiABICKA MOJIOTKA:
d =1.36-5|’E 9,
o], M,
(9)
ne [7B=100 MH/M2.
Jlns qucKy 31 cTaii IpuiiMaeMo JOPYCTUME HANPYKEHHS 3MUHAHHS
[ole —65 MH/M"2 i npw 3pisi ke =60 MH/E 2.
ToBuHa guCckKa:
_ K
6 olg
(10)
MiHiMaJIbHUIA PO3MIp IEPEMHUUKH:
_ 05-P
- a; - [ﬂ-]g) M
(11)
30BHIIIIHIN pajiyc TucKa
R, = R+u:56.i +h—' M
(12)
JliameTp Basia B HeOE3MEUHOMY Tepepi3i OIS MIKiBa:
N
d, = n.usz?-\g:
@
(13)

Kinnese 3HaueHHs giamerpa:
d=12"-4
2\

b

89



(14)
ne N=4 — KIJIbKICTh CTYIIEHIB.
MakcumanbHe KOJIOBE HANPY>KEHHS B IMUCKY Ha TBIPHIN IIEHTPAIIBHOTO OTBOPY:

o, =p-a (0.825R, +0175r)) /i

(15)
ne "2 =0,0225 - pajilyc IEeHTPaJIbHOIO OTBOPY.

KonoBe nanpy:xeHHsI CUJI iHEPIlii MOJIOTKIB Ha TBIpHINA HEHTPaJIHLHOTO OTBOPY:
P-R-Z

R T S
(16)
ne 7 — KUIbKICTh MOJIOTKIB.
CymMmapHe HanpyXeHHS Ha TBIPHIN:
o=0,, 0 ;1
(17)
KonoBa mBuaKicTs poTopa:
Vein
py— _=n
k Mm/c,
(18)
ne k=0.8 — xoedimieHT BiTHOBICHHSI IPH HENPY>KHOMY YAapi.
JiameTp nucka:
D,=2R_ "
(19)
JloBxkuHa poTopa:
L=049-D, v
(20)
YacroTa obepTaHHs poTopa:
. v
27-Re o6/x8.
(21)
[TpoayKTHBHICTH MOJOTKOBUX IPOOAPOK:
G=3600-k-D,-L,-p-n KI/TOI,
(22)

4
i =15-100" _ Koe(DILEHT, U0 BpaxoBye (P13UKO-MEXaHIYH1 BJACTUBOCTI

ae
MaTtepianxy 1 TUI Ta pO3Mipy OTBOPIB PEUTITKH.
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ok E

[ToTy>XHICTh €IeKTPOIBUTYHA MPUBOJTY PEIIITKHU:
N=9-D}-L -n

KoHTpoJIbHI NUTAHHS
Knacudixkarist tpodapoxk.
[Tpuntun aii Ta OyaoBa yaapHUX JpoOapoK.
[Mpunumn aii Ta Oy0Ba KOJIOTAHUX APOOAPOK.
[Tpuntun Aii Ta Oyg0Ba KOHYCHUX APOOAPOK.
[TpunIMn aii Ta 6y10Ba BAJIKOBUX APOOAPOK.
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JlaGoparopna podora Ne 5
Tema: bynoBa Ta npuHumn aii pekrudikaropa GiHapHUX cyMminnei
Meta: O3HallOMUTUCEH 3 OYIOBOIO Ta NMPHUHIIMIIOM Jii peKkThu(dikaTopa

Teopernuni Bitomocri

[leperonkoro (TUCTHIIALIEIO) HA3UBAIOTh PO3AUICHHS KHUIUIAYUX PIAKUX CyMiIIen
PI3HMX 3 JIETKICTIO KOMIIOHEHTIB BHACJIJIOK iX YaCTKOBOTO BUIIAPOBYBAHHS 3 T0IAJIBIIO0
KOHJICHCAI[I€I0 YTBOPEHOI MapH.

CyMim MoOXXe CKJIaJaThucs 3 JBOX abo 0Oararbox KOMMOHEHTIB. KoMiioHeHT 3
MEHIIIOI0 TEMIIEpPaTypol0 KHUMIHHS a0o, BIAMOBIIHO, OLIBIIOID MPYXHICTIO MapH
HA3WBAIOTH JIETKOJICTKUM KommoHeHTOM (JIJIK), KOMMOHEHT 3 OilbIIOI TEeMIIepaTyporo
KUIIHHA 200 MEHIIOK0 MPYXKHICTIO Mapy - BaskKoJeTKuM KomrnonenTom (BJIK).

[lapa, mo yTBOpeHa NIpH YacCTKOBOMY OJHOPA30BOMY BHIIAPIOBaHHI, MICTUTh
BiHOCHO Ounbmry kinmbkicTh JIJIK, HiX BuxigHa cymim. Ilpum upomy piaka dasa
301aHI0€ThCs Ha JIJIK. Takuii mporiec 4acTKOBOIO OJIHOPa30BOT0 BUIIAPIOBAHHS CyMilli 3
NOJAJbIIOI0 KOHJEHCAIIEI0 IMapy Ha3MBAIOTh IPOCTOK IEPErOHKOI0, KOHJIEHCAT, 0
YTBOPIOETHCS ]I Yac MPOCTOI MEPErOHKHU, JUCTUIIATOM, a 3aJMIIOK BUXIJTHOI CyMIllll —
3aJIMIIKOM 200 KyOOBUM 3QJIUIIKOM.

[IpocTy meperoHKy BUKOPUCTOBYIOTH JJISl PO3AUICHHS CYMIIIeH, B AKX MOKa3HUKU
JIETKOCTI KOMIIOHEHTIB 3HAYHO PI3HATHCS, a00 ISl MOMEPEIHBOTO IpyOOTO PO3AUICHHS
cymimieit. [ToBHIIIOro po3AiIeHHs CyMilllel Ha BITHOCHO YKCTI KOMIIOHEHTH a00 Ha rpyIu
KOMITOHEHTIB ((pakiiii) mocsAraioTb 0araTopa3zoBUM IMOBTOPEHHSM BUIIAPIOBAHHS Ta
KOHJIeHcarlii. Takuii mporec Ha3uBarOTh PEKTU(IKAIIEIO.

VY Xap4oBiil MPOMUCIOBOCTI AUCTHIIAIII BUKOPUCTOBYIOTH IMiJi Yac BHUPOOHHIITBA
€TaHOJly, KOHBSIKY, OJli, apOMaTUYHUX CIOJYK. 3aCTOCOBYIOTh ii TakoX y HadTo-
nepepoOHil, XIMIUHIN, (papMalleBTUUHIN MPOMUCIOBOCTI.

3a IOMOMOIOI0 MPOCTOi MEPErOHKHM HEMOKJIMBO PO3JLIUTH CyMIII Ha BIJHOCHO
YUCTI KOMMOHEHTH. L[poro nocsAratoTe yCKJIaJHEHUM HPOLECOM IEPErOHKU — peK-
tudikariero. o6 3aificauTu nponec pekTudikaiii, Mk ITACTUISAIIAHUM Kyoom 11 nme-
baermatopoM 3 yCTaHOBIIOIOTH peKTU(DIKaIIAHY KooHy 2 (puc. 1), B siKiif Bi1OyBa€eThCs
KOHTAaKT IMOTOKY TapH, 10 PyXa€ThCs Bropy, 1 JierMu, 110 CTIKA€ BHU3. 3yCTPIUHI MOTOKU
napu 1 piiMHU y OyAb-sIKOMY Mepepi3i KOJOHM HEPIBHO BaXKHI, TOMy MDK HUMHU ICHY€
NepPepo3Noii KOMIOHEHTIB Y HAMIPSIMKY BCTAHOBJICHHS (pa30BOT pIBHOBATH.




Pucynok 3. Cxema pexkTtudikaiifHoi yCTaHOBKH MEPIOANYHOT 1111

[Ilo6 3a0e3meyuTH TICHUM KOHTAaKT MK Mapor 1 PIAMHOK, B KOJOHAX ycTa-
HOBJIIOIOTH CIEI[iaIbHI MPUCTPOi — TaK 3BaHI TAPUIKU, a00 KOHTAKT BiAOYBAETHCS B MIApi
HACaJIKH, 1110 3allOBHIOE KOJOHY. 3IIHCHIOIOUYHU TMOCIIJOBHO Y MPOTUTEYii OaraTopazoBuit
KOHTAaKT HEPIBHOBAKHUX IMOTOKIB MapoBOi 1 piAKoi ¢a3, MOKHA 3MIHUTH IXHIN CKIad N0
OaxxaHoro crynens. B npomy i nosnsirae cyThb pekTugikariii.

Pexrtudikarriro 341HCHIOIOTH B yCTaHOBKAX MEP10IUYHOT a00 Oe3mepepBHOI ii.

B ycranoBkax mnepioauuHoi Aii (AMB. puc. 3) BHUXIJHY CYMIIIl 3aJUBalOTh Yy
TUCTWIALIIMHUN KyO, Je i MmiairpiBaloTh J0 KHUIIIHHS, a MOTIM OE3MepepBHO KUM'STATH.
YTBOpIoBaHa Mapa HaIXOIUTh Yy KOJIOHY, 3polnyBaHy ¢uermoro. YacTuHa mapu, 1o He
CKOHJICHCYBaIacs y aeduierMaropi, HAIX0AUTh y KOHACHcATOp 4, KOHACHCAT (IUCTUIIAT) 3
SIKOTO BIJIBOJIUTHCS Y 30IpHUK TUCTHIIATY. PekTudikaiiito mpoBOAsSTh AOTH, JOKH PiIUHA B
KyO1 (KyOOBMI1 3alMIIOK) HE JOCATHE 3aJaHoro ckiany. Ilicis [poro NpUIHHSIOTH
HiirpiBaHHs KyOOBOi piJIiHU, KYOOBUM 3aJIMIIIOK BUIYy4YalOTh, @ KyO 3HOBY 3allOBHIOIOTH
BUX1JIHOIO CYMIIIIIITIO, TOOTO MPOIEC MTOBTOPIOETHCS.

PexTudikamiiini ycTaHOBKM TEPIOJUYHOI JAii BUKOPHUCTOBYIOTH HaWyacTilie Yy
BUHOPOOCTBI1 (BUPOOHMIITBI KOHBSKY) Ta HA HEBEIUKUX CIMPTOBUX 3aBOJAX.

HenonikoMm ycTaHOBOK MEPIOAUYHO] /111 € HEOOX1IHICTh O0€3MePEPBHOIO 301IBIIEHHS
(berMoBoro 4ucia, TOOTO 3MEHIIEHHS MPOAYKTHUBHOCTI YCTAHOBKH JUIsl 3a0e3NEYeHHS
3aJJaHOTO CKJIaTy AUCTHIATY, ToAl Ak vacTtka JIJIK y kyOi Oe3nepepBHO 3MEHIIYETHCS.
HenonikoM TakoX € HEPIBHOMIPHICTh y 4Yaci CIIOKMBAHHS YCTAaHOBKOIO €Heprii Ta
OXOJIO/I)KYBAJIbHOT'O areHTa.

B ycTanoBkax 6e3nepepBHOi /il BUXiIHY CyMilll (;KUBJIEHHS) O€3nepepBHO MOAAI0Th
y KOJOHY 1 TaKk caMO Oe3NepepBHO BIJIBOJATH TUCTWIISAT 3 KOHACHcCATopa 1 KyOOBUM
3aJIMIIOK 3 KyOOBOi 4YacTMHU KOJIOHW. PektudikaiiiiHa KoJIoHAa B YCTaHOBKax
Oe3nepepBHOi Jii MOKe OyTH IMOBHOIO, TOOTO Ma€ HWXHIO, BUCHaXHY (BIITOHHY) Ta
BEpPXHIO, KOHILIEHTPAIIITHY YaCTUHHU, a00 HEMOBHOIO, 10 MA€ TIILKU BUCHAXHY a00 TUIBKU
KOHIIEHTpAIIiHy YaCTUHHU.

VY BucHaxHii yactuHi noBHOI KojoHu JIJIK BuiydaeThcs 3 BUXIAHOI cymimii 3a
JIOTIOMOT'O TIapH, IO PyXa€ThCs MPOTUTEUIE0. B KOHIIEHTpalliiiHiii YacTHHI 301TBITY€ETHCS
Bmict JUJIK B mapi, mo pyxaerbcst Bropy, 3a paxyHok ¢uiermu. BuxigHa cymim mosxe
HAJXOJUTH Yy BUTJISI TTapu abo piauHu. MiclieM HaaXOKeHHS BUXIJIHOI CyMIII € MexXa
MI>K BUCHA)KHOIO Ta KOHIEHTPAI[IHHOIO YaCTUHAMMU.

VY HemoBHY BHUCH&)XHY KOJIOHY JKMBJICHHsI TMOJAlOTh TUIBKH B PiIKOMY CTaHi Ha
BEPXHIO TapijKy, B HETIOBHY KOHIICHTPALIiHY KOJIOHY — TIUJIbKH Yy MapOBOMY CTaHi MiJ
HIDKHIO TapuKy.

Y mNOBHUX 1 HEMOBHUX KOHIIEHTPAIIIMHUX KOJIOHAX 3POIICHHS 371HCHIOIOTh
dbaermoro. Jluctunar BimOMparoTh Iicis IMOBHOI ab0 YacTKOBOI KOHJAEHcAIlli Mmapu B
nedaermaropi.
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3poireHHsT HEMOBHOI BHUCHAXHOI KOJIOHM 3MIIMCHIOIOTH PIIKAM KUBJICHHSM, SIKE
MOJIAl0Th HA BEPXHIO TapiJIKy.

{00 yTBOpUTH MapoBUil MOTIK Y KOJOHI, B ii HWKHIO YaCTHHY MOJAIOTh MEBHY
KUIBKICTh eHeprii abo Oe3mocepeqHiM BBEACHHSIM HArpiBHOI MMapu — BIIKPUTE
oOirpiBanHs, a0o 3a JOMOMOIOI KUI'ATWIbHMKAa — TakK 3BaHE 3aKpUTe
oOirpiBanHs. Binkpute 00irpiBaHHA JOMYCKA€THCS, KOJIM KOHACHCAT BOASHOI TApU HE Ma€
IIKiIIMBAX TOMIIIOK. Moro 3mifiCHIOIOTH 3a JIOMOMOIOK O6apboTepa abo PO3MOALIHLHOTO
KOBIIaKa, SK1 3aHYPIOIOTH Yy KyOoBuM 3amumiok. IIpu 3akpuroMy 0OIrpiBaHHI MOBEPXHS
TeII000MiHy MOKe OyTH po3TalloBaHa SIK 0€3MocepeIHhO B KyOOBIM YacTHHI, TaK 1 mo3a

11 MeKaMH.
Tabmuus 1.
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ImiBKOBA KOJIOHA

ExkcrtpakTuBHa
pekTudIiKaris A+
®
L=
o 8 —<i—
=zl
) —»>—
i e g
g Z A
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A
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Xix podoru

Y pobouomy cepenoBuIlll MPOTPAMHO-METOJIUYHOTO KOMIUICKCY BUOpaTH
temy «Ne5 — Pextudikartisy;

[Ipu mosiBieHHi miasioroBoro BikHa «OcoOWCTI NMaHi» BKa3aTH HOMEPHU
IpyIu 1 BapiaHTy
106 oTpumaTH BX1AHI IaHi ISl pO3paxyHKIB, IOTPIOHO BUOPATH Bi3yallbHY
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BKJIAJIKY «JlaH1 7151 pO3paxyHKy».

4, Kopuctyrouncr  MeTogoM  OOYMCIEHHS  TEXHIYHHUX  XapaKTEPUCTHUK
CyLIapKH, po3paxyBaTd IapamMeTpu amapara 1 3amucaTH iX 3HA4YeHHA Y
Ta0JIHLIIO.

Po3paxyHok
1. 3 marepianpHOTro OaNaHCy CKJIAJAEMO CUCTEMY PIBHSHB JJIsl BUBHAYCHHS
MacoBHUX BUTpAT AUCTIIIATY D (Kr/c) Ta Ky0oBOTO 3aiMiKy R(Kr/c):

_ M(a, —a;)
3600a, —ag) ;
(1)
M
3600 R -
()
2. Macosa Burpara cnupty (Rcm, kr/c) Ta Boau (RB, kr/c) B KyOOBOMY 3aJIUIIIKY
BU3HAYAETHCSL:
R
T 100,
3)
R,=R-R, .
(4)
AHaNOT14HO pO3paxOBYIOTHCS MACOBI BUTPATH BOJAM 1 CIIUPTY B CYMIILI 1
JACTUJIATI.
/)
D, -D*_
1) :
()
D -D-D_.
(6)
D-D_+D,.
(7)
M—R+D:
(8)
M, =M*2x
~ 100 -
(9)
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(10)
' qG dp @ . X; Xp _Xp.
3. Macosi npoueHTu , £ Ta 8 IepepaxoBYyEMO B MOJISPHI , Ta :
. - (ay, /M) *100
M (e IM )+ (A00—a,)! M, .
(11)
. (ag /M 5)*100
T (ag IM )+ A00—ay)! M, .
(12)
. (ap! M )*100
T (ap M)+ A00—a) M, .
(13)
KinbkicTh pe4oBHUHH Ta ii CKIIa]
Cymim Huctnnsar 3anuIoK
Komnionen
T
Mac. Mou. Mac. Mou. Mac. Mou.
Kr/ Kr/ Kr/
Tl ow % | | % % | | % %
C C C
Crupt My y X Dy Zp Xp Ry 2y Xy
100- 100- 100-
Bona M, |100-%« D, |100-% R, | 100-2
Xar Xy g
Bceworo M - - D - - R - -
KoHTposbHI NMTAHHSA
1. OGnamHaHHS AJs1 eKCTpAryBaHHs 3 TBEPJIOTO TLIA.
2. OOsagHaHHS 11 PIAMHHOT €KCTPaKIIi.
3. IlpuHuumn aii Ta OygoBa €KCTPaKTOPa BIALICHTPOBOTO THUITY.
4. Knacudikarrist anapatiB piIMHHOT €KCTPAKIIi.
5. Ipunnumn aii Ta 6y70Ba €KCTpaKTOpa MOXUIOTO THUITY.




JlaGoparopna podora Ne 6
Tema: O0saqHAHHSA 1151 CYIHIHHS XaP4Y0BUX MPOAYKTIB
Meta: O3HallOMHUTHCH 3 OYOBOIO Ta MPUHIIATIOM Jii OapabaHHOT CyIIapKHy.

Teopernuni BinomocTi

Bonory MokHa BUIANATH 3 MaTepialiB MEXaHIYHUMHU 3aco0aMu (BIIKHMOM,
BI/ICTOIOBaHHSM,  (UIBTpYBaHHSM, LEHTpUdyryBanHsM). Ilpore Ouapll  MOBHE
3HEBOJIHIOBAHHS JIOCSTAETHCS IUISXOM BHUIAPY BOJIOTH 1 BIBOAY YTBOPIOBAJILHOI Mapu,
TOOTO 32 JOTIOMOT'OI0 TETJIOBOTO CYIIIIHHS.

TemnmoBum cymniHHSIM, ab0 MPOCTO CYIIIHHSIM, HA3MBAIOTh MPOIEC BUIAICHHS
BOJIOTH 3 PEUYOBHWH (3BHYAMHO TBEPAMX TUI) NUIIXOM il BUIMApy 1 BIABOAY MapH, IO
yTBOpuUThcsi. Lleli mporec 3acTOCOBYEThCS 3BHUYAaiHO a00 Ha KIHIEBIH  cramii
TEXHOJIOTIYHOTO  TPOIECYy 3 METOK 3a0e3MEeUYeHHS] BUCOKUX  (PI3MKO-XIMIYHHUX
XapaKTEPUCTUK OJIEP)KaHUX MPOAYKTIB, a00 HAa MPOMDKHUX CTaAisiX, AKIIO BHJILUICHHS
PO3YMHHUKA HEOOX1/THO 32 TEXHOJOTTYHUMHU MIPKYBaHHSIMHU.

CymriHHs — 11e mpolec TepMidHoi oOpoOKM Marepialdy 3 METOI 3HIKEHHS HOTro
BOJIOTOCTI, B PE3yJbTaTl YOro MOKPAIIYEThCSA SKICTb NPOAYKIi, 3amoOi-raeTbcs il
TICYBaHHSI 1 37I€)KYBaHHS, 3HWKYETHCS Bara Ta MOKPAIIyIOTHCS YMOBU TPAHCIIOPTYBaHHS 1
30epiraHHsi.

KoHCcTpykIlli CymIMAbHUX amapariB 3ajexaTh BiJ MaciiTadiB BHPOOHHUIITBA 1
BJIACTUBOCTEN Marepiaiy, CYIIIHHS B SAKUX MPOBOJIUTHCA TMiJ aTMOCHEPHUM THCKOM abo
1] BAKyyMOM, TIPH 1IbOMY MaTepial MOXKe 3HaAXOJUTHUCh Y CTaHl CHOKOI0, MEePEMIIATUCS
ab0 mepeMiIryBaTucs.

[Ipomiec cymiiHHS TPOBOIUTHCS TEPIOAUYHO abo0 Oe3mepepBHO TPHU  PI3HUX
crnoco0ax mepenayl TEMJIOTH: KOHTAaKTyBaHHSAM, KOHBEKIIEI a0 pajialiero, cCTpyMaMu
BHUCOKOI YaCTOTH, 1H(ppauyepBOHUM BUIIPOMIHIOBAHHSIM, a TAKOXK CYILIHHS CyOIIMaII€lO.

Haii0inpm1 po3noBCIOKEHMMH B XapyoOBIM MPOMMCIIOBOCTI € KOHAYKTUBHUN Ta
KOHBEKTUBHUI CIIOCOOU CYIITHHSI.

B KOHAYKTMBHUX CylIapkax TeIioTa JJis BUCYIIYBaHHS Marepiany MepenacThes
[UIIXOM KOHTAKTy HOTO 3 HAarpiTol0 IMOBEPXHEI, a B KOHBEKTUBHUX — TEIUIOTA
nepenaeTbes 0e3mocepeIHh0 Bl TEIUIOHOCIS 10 Matepiany. [lpu 1mboMy BUIATISETHCS
BOJIOTa, 3B'A3aHa 3 MaTEPIAJIOM 32 PaxXyHOK MEXaHIYHUX 1 (PI3UKO-XIMIYHUX CHJI. XIMIYHO
3B's3aHa BOJIOTA HE BUJAISETHCS B 3B'SI3KY 3 pyUHYBaHHSIM MaTepiany.

[Ipouec cyurinHs 3 ogHOTO OOKY € NMu(y31iiHUM, TOMY 110 MEPEMIIIEHHS BOJIOTH 3
BHYTPIIIIHIX IIAPIB 10 TOBEPXHI MaTepially MPOXOIUTh 3a paxXyHOK nu(dy3ii, a 3 1pyroro —
TEIJIOBUM, Yy 3B'SI3KY 3 TUM, [0 BUTIAPOBYBAHHS BOJIOTH 3 TTIOBEPXHI MaTepially TPOXOIUTH
M1J] 9ac MiIBOY TETJIOTH.

Sx TemnmoHOCIH IS CYIIIHHS XapyoBUX NPOJYKTIB Yy OUIBIIIOCTI BUITAJIKIB
BUKOPUCTOBYIOThCS Harpite MOBITpsl a00 Ta3u, L0 YTBOPIOIOTHCA B MPOLECI 3ropaHHs
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najauBa. 3 3aCTOCOBYBAHMX Y XapyoBiM MPOMHUCIOBOCTI HaMIIMpIIE PO3MOBCIOHKEHHS
OTpUMaIM Cylapku: OapaGaHHI, KaMepHi, IIaXTHI, CTPIYKOBI, 3 KHUIUITYUM Ta
BIOPOKHILITYMM IIAPOM 1 pO3MUITIOBAIbHI.

Buninenss Boioru 3 maTepially UpH CYIIiHHI, BIATIOBITHO O OCHOBHHUX IOJIOKEHb
Macorepenayi, 3IIACHIOEThCS TaKUM YMHOM. Bosora 3 TOBIII BOJIOTOTO Marepiany,
KOHIICHTpAIlisl BOJOTH B KOTpPOMY OLbIlI€ PIBHOBAXHOI, MEPEMIIIAETHCS A0 MOBEPXHI
noAiny (a3 3a paxyHOK MacomnpoBifaHicTi. Big moBepxHi moainy (a3 Bosiora nepeaacThes B
SJIPO ra30BOT0 MOTOKY 332 PaXyYHOK KOHBEKTHUBHOI qu(y3ii.

Knacudikauisa cymapok

VY Xap4doBili MPOMHUCIOBOCTI 3aCTOCOBYIOTh PI3HOMAHITHI CYIIApKH, B SIKHX BH-
CYHIYIOTH Tyke pi3Hi Marepiamu. KmacudikyBatu cymapku MOKHA 3aJ€KHO BiJl TaKHX
O3HaK:

a) peXXUM poOOTH — TMEPIOAUYHOI, O€3MePEPBHOI 1 IUKIIYHOT 1ii;

0) cmoci®6 miJBeIeHHS TEeIJIOTU — KOHBEKTHMBHI, KOHTaKTHI (KOHIYKTHBHI),
pajialliitHi 1 BACOKOYaCTOTHI,

B) BUJ CYIIMJIBHOTO areHTa - MOBITPSIHI, 13 3aCTOCYBaHHSM TUMOBHUX Ta3iB, MMapoBi,
PIJIUHHI;

I) BUJ BHUCYIIYBAaHOI'O MaTepialy - KyCKOBUW, 3€pHUCTUN (JUCHEPCHHI), IH-
JICBUJIHUM, MAaCTONOIOHUM, pIIKUH (PO3UHH);

1) THUCK y CYWIWIbHIA Kamepl - atMoc(epHl, BaKyyMHI, INTMOOKOBAKYyyMHI, ITiJl
HAJUTUIIIKOBUM THCKOM;

€) HampsAMOK pyXy CYIIWJIBHOTO areHTa BIJHOCHO MaTepialy - NpsIMOTEUiiiHi,
MPOTUTEUIHHI, 3 TEPEXPECHUM MTOTOKOM;

€) BapiaHT CYIIMWJIBHOTO TMPOIECY - 3 HOPMAIbHUM (OCHOBHHMM) MPOIECOM, 3
MPOMIXKHUM MIAITPIBAHHSAM CYIIMJIBHOTO areHTa, 3 PEHUPKYISIIEI0 BiANPallbOBAHOIO
NOBITPS, 3 AOJATKOBUM I1IITPIBAHHAM IOBITPS B CYIIMJIbHIN KaMepi Ta 1H.;

) KOHCTPYKIISl CyIIMJIbHOI Kamepu - OapabaHHI, KaMepHi, IIaXTHI, CTPIYKOBI,
KOPHUAOPHI (TyHENbH1), TpyOUacTi, pO3MIIIOBaIbHI, THEBMATUYHI, BaJbI[LOBI Ta 1H.;

3) cTaH mapy marepiany (Uisl 3epHUCTHUX MaTepialliB) - MIIJIbHUN, PO3PUXIICHUH,
KUTUITYUi, OHTaAHYIOUHI;

1) croci® CTBOPEHHS MUPKYJISIT CYIIMIBHOTO areHTa - 3 MPUPOTHOIO 1 BUMYIIIEHOIO
HUPKYJISLIETO.

[IBUAKICTH CYIIIHHS MOXKe OyTH BU3HAUY€HA 3a JOMOMOTOI0 KPUBOI CYHIIHHS HUISIXOM
rpadiuyHoro audepeHiiroBands. s Marepialy JaHOi BOJIOTOCTI IMIBUJKICTH CYIIIHHS
OyJZie BUpaxaTUCSl TAHTEHCOM KyTy HAXWJy JHOTHYHOI, MPOBEAEHOI O TOYKH KPHUBOi, IO
BIJIMTOBIJIa€ BOJIOTOCTI MaTepiany. JlaHi mpo MBUAKICTH CYIIIHHS 300paKyIOThCS y BUTIISAI
KpuBHX. BOJOTroBMICT, 10 BIAMOBiA€ TOUIl MEPEXOAY BiJl TOPU3OHTAIBHOI MPAMOI JIiHIT
70 KPUBOi HA MeEXI MDK TepioJlaMyd TOCTIMHOI Ta TMaJar0YuX NIBHUAKOCTEH CYIIIiHHS,
Ha3UBAEThCS KPUTUYHUM  BOJIOTOBMICTOM. Y  TMEpIIOMY TMepiojii  BiOyBaeThCs
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MOBEPXHEBUM BUMAp BIILHOI BoJIOTH. Y Toulli C BOJIOTICTh Ha MOBEPXHI Marepially cTae
PIBHOIO TIrPOCKOIIYHIM. 3 1OTO MOMEHTY IOYHMHAETHCS BUIIAP TMOB'SI3aHOT BOJIOTH 1

IPOJOBXKYETHCA J0 BCTAHOBIEHHS PIBHOBA)XKHOI BOJIOTOCTI MO BCiM TOBIIMHI Martepiaiy,

MIBUJKICTH CYIIIHHS BU3HAYAETHCS MIBUAKICTIO BHYTPIIIHBOI AUQY3ii BOJOTH 3 MIHMOWHU

MaTepiany 10 HOro MOBEPXHI.

B (Tabx. 1) mpeacraBieHo OCHOBHI THIM CYIIApoK, sKi 00'€HaHI 3a CHOCOOOM

MABEICHHS TEILUIOTH:

Taomur 1.
HaiimenyBanns
No Y Pucynok
CyILIapKH
0
L
1 Cyliapku 3 KUIUISTYUM
apom
[ToBimpa
5 AepodonTanHa
Cym apK a Mamepian
N&m?p[aﬂ
Todlngs "\%
—
QP j‘lr_ B
3 PosnmmoBanbHa e }
CyllIapka ' | L
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HaiimenyBanns
No Y
CyIIapKu
4 | bapabanna cymapka
. i-' ‘ = L
| | J
5 | TyuenpHa cymapka g ' —@
I — L
u] 3, ' A
Aot ) N==t D) e
. 7
71N
=3 S
cooooooooooococo( ) f
. geseseraeseeceteD |
6 CrpiukoBa cymapka 5] 0 -2
—— ’\J
(Yooooooooooooooooi)ﬂ
Y/ —_
Al
7 [[TaxTHa cymapka
Xix pooorn
Jlnst mpoBeIeHHS TaHO1 J1TabopaTopHOi PoOOTH HEOOX1THO:
1. 'V poGodyomy cepemoBHII MPOTPAMHO-METOJUYHOIO KOMILUIEKCY BHOpaTU TeMy
«Nel — CymunpHuii 0apabany;
2. Ilpm mosBi paianoroBoro BikHa «OcOOMCTI JaHl» BKa3aTH HOMEPH TpPyHu 1
BapiaHTa.
3. Illo6 orpumaTtu BXigHI JaHl Il PO3PAaXyHKIB, MOTPIOHO BUOpATHU Bi3yalbHY
BKJIaJIKy «BuximHi gaHi».
4. Kopucrywouuch METOJIOM OOYHMCIICHHS TEXHIYHUX XapaKTEPUCTHK
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CyLIapK{, pO3paxyBaTH TapamMeTpud amapata 1 TMOBIJOMUTH 1X 3HAYEHHS

BUKJIa/Iayvy.

Metox 004HCIeHHS TEXHIYHIUX XaPAKTEPUCTHK OapadaHHOI CylIaApKHU
Po3paxyHOK cymapok LbOTO THITy MOYHMHAETHCS 3 BHU3HAUEHHS KIJIBKOCTI

G ) .. ) )
BOJIOTH %, IO MJJISra€ BUIAPIOBAHHIO, 1 KUIBKOCTI BHCYIICHOTO Marepiaiy o npu
3aJaHiii KiTbKoCTi Bojtororo matepiany & B kr/rog.

e B S S
* -, .
1)
1) — zr,,
(2)
ne PP _ oyaTKoBa i KiHI[EBA BOJIOTICTH MaTepiany, %.
0O06’em cymmmiibHOTO Oapabana:
yoG
4 17
3)
. = 3
1e A — Halpy>KeHHsI CyIIapKu 1o BOJo31, Kr*! = /ro.
KoedinieHT 3anoBHeHHs1 OapabaHa MaTepiaioM:
-T
g G
oV, @

ne T — TepMiH CymriHHsA, ¥ —TyCTHHA HACHITHOTO MaTepiay.

p_113 JE 1
vi-# oy, (5)

ne ¥ — MBHIKICTH TOBITPS Ha BHXOAI 3 Oapabana ¥Y=2 w/c; ¥a=6066 3/roz[—

Hiametp Oapabana:

00’€M BOJIOTOTO MOBITPS;

HosxuHa OGapabana:
Vv

L=—
0.785D

M, (6)
MowmeHT oOepTanHs OapabaHa:
My =L-f+(G,+0,785-D° g pg) Ty

(7)

ne f=0,0043 — npuBencHuil KOeDIli€HT TEPTS;

% =12750 - Bara CYLIWJIbHOTO OapabaHa;
[ToTy>XHiCTb, IO 3aTpava€eThCS Il MPUBOY Oapabana:
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Ok~ whE

M,-n

= Ww-e
9551-n kBT, (8)

. m-k-L
ne  TD#E 5/xp:
m = 1.0 — xoedimi€enT, IO 3aJICKUTH BiJl KOHCTPYKIIi OapadaHa;
k=0,7 — BIuIMB HacaJ0K Ha MOMEHT OOEpTaHHS,
7 =0,7 — k1 mpuBoay Oapabana;
¥ =1,1 — yIiJpHEHHS CaIbHUKOBE;
e=1,2 — eKCIIEHTPUCHUTET.

KouTpoJibHi nuTanHs
[TpunIun i Ta OymoBa 6apabaHHOI CyIIapKH.
Knacudikarist cymapok.
[Tpuniun aii Ta OynoBa aepoOHTAHHOI CyIIapKH.
[Tpuniun aii Ta Oya0Ba TYHENBHOI CYIIAPKH.
[Tpuniun aii Ta Oya0Ba PO3MUITIOBAIBHOI CYIITIAPKU.
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