TexHnoJoriss MogudikoBanux OyaiBeJJbHUX PO3YUHIB

3MICT
L) 01031 0 (1) ;2 O PP PRP PP 7
Po3zaia 1. HOBI TEXHOJIOI'TI BYIBEJIBbHUX PO3YHHIB I OBJIACTI
IXBACTOCYBAHHSL.........oooiiiiiiietietisc s 13
1.1. TexHOMNOTIT CTAPOAABHIX POZUMHIB. ....ccuvvreeererreeerereeensssreeesssneesssseeessnssessanes 13
1.2. BUMOTH CYTACHOCT L. .cuuvieeurieetreeetieesireensreeesseeesseeessseesseeessseeessseesssesssseessnses 15
1.3. HOMEHKIATYPA T BUPOOHUKH. ........eeerrrrerereeerreenreeensreesseeenseeessseessesenssesenes 20
1.4. JlomaTKoBa JTEPATYPA O POBIULY...eeeurrerrreerereesrreessseeesnresesseeesseesnsseessseeens 31
1.5. TlutaHHS 1715 IEPEBIPKU 3aCBOEHHS MATEPIATTY PO3IIITY...veeenvreerereeeereennnnenns 32
Po3ain 2. ®I3UKO-XIMIYHI OCHOBHU TEXHOJIOT'TI MOJU®IKOBAHUX
BYJIIBEJIbHUX PO3UYMHIB I3 CYXUX CYMIIIEM.............cccoovvvvverrernnne, 33
2.1. VYmopaBimiHHA BJACTHBOCTSAMHU  IIEMEHTYIOUOi  MIHEpPAJIbHOI  MaTpPHIl
OyiBeIBHOTO PO3YMHY ((POPMYBAHHS MIKPOCTPYKTYPH )evveevrrreesirrnnessisennens 34
2.2.  YpaBiaiHHS ME30CTPYKTYPOIO POBUHMHY ....ccevveerurreenreennreeanseesnnseensssneesnseeens 38
2.3. VYmpaBiiHHS PEOJOTIYHUMHU BJIACTUBOCTSIMU PO3UMHOBUM CYMIIIEH.. .......... 44
2.4. ]JlogaTKOBA JITEPATYPA JO POBIILITY...eeeerurrreerirrreeesrreeeeisreeeesssseeessssessessssseneans 50
2.5. TlutaHHS 1715 IEPEBIPKU 3aCBOEHHS MATEPIATY PO3IIIITY.cceevvrreeerreeeeerarneens 50
Po3gin 3. OCOBJIMBOCTI CHUPOBHMHHOI BA3M MOJU®IKOBAHUX
BYJIBEJIBHUX PO3UHMHIB.............ccoiiiii ittt 51
3.1. MiHepambHi B’ SIDKYUL PEUOBHHU. .. .c.uveureenterateessreanseesseesseessnesnseessnesssesssnesnnes 51
STV U (o) ol i 2129111 (53 )= N PRSP 51
3.1.1. CHEIHATBHI TEMEHTH. ... eeueveenteeeueeeeeeseeeseeseseeseensseenseesssessssessseessnessseesnesnsens 56
3.1.2. TiMCOBI B’ SIKYUL PEUOBHHI. ........uveeeerreeeereeaereesseeestesesssesassesssnsesssssesssseessnnes 63
3.1.3. BammHO TOBITPSHE OYIBEITBHE. ....ccuvveeereeeereeereeeiereeeiseeesseesssseessssneesssessnsneens 64
3.2.  3amOBHIOBAYI TA HATIOBHIOBAUL......eerurerueeetreaureeeeenereeseesaessneessnesnseessessneenes 65
3.2.1. TUTIOBI 3AITOBHIOBAUL......eeuveeutrenureeteenatiessressteessseassessineassesssneesneessneesnessnnsennes 66
3.2.2. OCHOBH1 HATIOBHIOBAUL. .....eeuvteutreauteenttesnteenieesteesstesaseenseessseessssssnesssnsssneessesas 71
3.2.3. TTITMEHTH T OAPBHUKH. .......eeeruvreeereeanrreenereeensreesseeesssseesseessseesssneesnseesssseess 76
3.2.4. BiTXOTH TIPOMUCIIOBOCT L .. .uvveeeuvreeeeeereeeestreeeesssseeessseeeesssnnesansssesssnssssessssens 79
3.3.  XiMiuHI JOOABKH-MOTUMDIKATOPH . ......vveeeerrreeesrrreeesrreeessssnreesssssessasseessssens 81
3.4. JIonaTKOBA JITEPATYPA IO POBIILITY..eerurreerrreesureessureesneeaasreessnsessssneessseeassneess 88
3.5. IluTtanHs U1l IEPEBIPKU 3aCBOEHHS MATEPIATY PO3IULY...eeerevrrerrrerarererirens 91
Po3ain 4. BUPOBHUIITBO CIENIAJIBHUX BYIAIBEJIBHUX PO3YUHIB
3A TEXHOJIOT'IEIO CYXUX CYMIIIEA MOJANPIKOBAHHUX................... 93
4.1. IlpunuunoBa TexHosoriuHa cxema otpuMadnHda CBCM Tta ocHOBH
BUPOOHHUIITBA. ..c...veeuvteeneieeeutteenuteessueeesaseesnseeesssseesaseeassseessneeasseeaneeesaneeennseeans 93
4.2. EQEKTUBHA MOTYHKHICTD BABOJIY ...eeeuvreerurreerureeeureenueeeanseeesnseeesseessanseesnseeesnes 97
4.3. IIiATOTOBKA CUPOBUHHUX MATEPIAIIB. ..ccuveeeureerurreeureenneeennreeenseeesassneesnneeenes 99
4.4. OCHOBHI TEXHOJIOTIYHI ONEPALIT T4 OOTATHAHH . ..ccuveevreenreenireeerreesieeaneeens 102
4.5. Cuctremu ympaninas mpu BUPOOHUIITBI CBCM.........cccoiiiviiiiiieee, 114
4.5.1. ABTOMaTH30BaHA CHCTEMA BUPOOHUIITBA. .....ccuveeerrreeeereennreeessreeessneesssnessnnes 114
4.5.2. CUCTEMH STKOCTI HA TATIPHEMCTBAX ....veeervveesnreessressssreessreessssesssseessnsessssneeas 115
4.6. JlomaTKoBa JITEPATYPA 1O POBIUILY .eevveerverrurrareesirenreesseeareesseessneesneesseesns 120



P.®. Pynoga, 10.JI. HocoBcbkuid

4.7. TlutaHHS AJIs IEPEBIPKU 3aCBOEHHS MATEPIATY PO3IITY.vvveerrvreressnvrrensneens 121
Pozgin 5. PO3UUHU [JIAA 3AKPHIVIEHHSA OBJUIIOBAJIBHUX
MATEPIAJIIB.........cooiiiiii ittt bbb 123
5.1, VMOBH IIPHUBHAUCHHSM. ....ccceeurrreeeerreeesirreeeaereeeeassseeessssseeessssssessssssessssssesesanes 123
5.2. TIpUHIUIHU PEHETITYPHHUX PIIICHD....cccuvreeeeerreeesrreeeesssreeessssneessssssesssssneees 124
5.3. BacTUBOCTI Ta METOMIN TX BUZHAUCHHS. ....cuvveeveeneeennreeeeeaeesateesnneesseessnens 125
5.4. Po3zumHu AJg 3aNIOBHEHHS IIBIB MI’K OOJIMIIOBATIBLHOO TUIUTKOIO. ............. 134
5.5.  YMoBu npurotyBaHHs pO34MHOBOI cyMilli 3 3actrocyBanHaM CBCM........ 138
5.6. JIomaTKOBA JITEPATYPA IO POBIIIITY.ceeuvreeerrrrrerireesstreesssessssreessseesssseessnessnsnes 140
5.7. IluTtaHHs U1l IEPEBIPKHU 3aCBOEHHS MATEPIATY PO3IULY...ceevveerurrerrrreeannes 141
Pozgin 6. O3JOBJIIOBAJIBHI (ILITYKATYPHI) TA MYPYBAJIbHI
POSBUHMHI.............oooiieie ettt sttt st e et earaeeteensaeenteenree s 142
6.1. 3aranpHl TOHATTS, KJIacu]iKalliifHI O3HAKU Ta PI3HOBHIU IITYKATYpHUX
JOLIe e 171 1) T PR RR PSRRI 142

6.2. JIeKOPATUBHI IITYKATYPHI POBUMHH. .....ceuveernrreennreernreesnreeennseesssessssneesseess 150
6.3. CrhemiaJbHl IITYKATYPHI POSUMHHM. .....ccuveeeeeerreeeeereeeesrreeesnsseessssseeesnsnneens 153
6.4. MamuHHe HaHECEHHS IMTYKATYPHUX PO3UMHOBUX CYMIIICH. .........ccvveeenee. 161
6.5.  MYPYBATBHI POBUMH.......uvveeeeereeeeerreeeennereeessseeeesssseeessssaessssesssssmsseesssnsens 165
6.6. JlomaTKOBA JITEPATYPA IO POBIIIITY.ccevrreerreeareeesereernreeessreesrseesssseesssessnsnes 167
6.7. IlutanHs AJI IEPEBIPKH 3aCBOECHHS MATEPIATTY PO3ALTY.cvvveereerrerrreanenenss 167
Po3aian 7. POUYUHMU JJIS1 BJJAIITYBAHHA IHIIJIOT ... 168
7.1. 3arajgpHa XapaKTEPUCTUKA TA PIBHOBHUIM . ....cccuvrerererrreeesinreeesssnneessnsneeesnes 168
7.2.  OcoOIMBOCTI PEHENTYPH TA BIACTHBOCTI. ..eeuveerereeureeesieeaneeesinesnreessneenneesens 173
7.3. TexHomoris pobiT 3 BAKOPUCTAHHIM PO3YHMHOBUX CyMIIIEH Jis mijajor...185
7.4. JIooaTKOBA JITEPATYPA IO POBIILITY..ccurreerrrrearreesereesrreessreessseesssssesssessssnes 188
7.5. TlutanHs 1715 IEPEBIPKU 3aCBOEHHS MATEPIATY PO3IITY....uvveeeeerrreeeinvrenens 189
Po3aia 8. TTAPOIBOJISAIIAHI POSUMH..............c..coovvireeereeeeeee e, 191
8.1. 3aranabHi BUMOTH, KITACHMDIKALIIM . ...vveeeirreeeeirrreesisrreessineeessssesesnssnesssssneesnnns 191
8.2.  Ocob6mMBOCTI pENenTypH 1 BIACTUBOCTI Ti1IPOi30JIAIIHHUX POZYUHIB .....196
8.3. IIpuroryBaHHS rigpoi30AIHHIX PO3YMHOBUX CYMIIIEH Ta iX 3aCTOCYBaHHS

HA 00’ €KTAX OYIIBHUIITBA. ... .veevvveesreesstreessseeesssessssseessseesssseesseessssessnseeesns 200

8.4. JloIaTKOBA JITEPATYPA 1O POBIILITY . .eeerrrrernrersnreessrreessneessseesanneesseeessnessnsees 203
8.5. IluTanHs 1y1s NEPEeBIPKU 3aCBOEHHS MATEPIATY PO3IUILY...vvvrvreerureesnreennees 203

Pozain 9. OCOBJIMBOCTI I ITPUKJIA/IU TIPAKTUYHOI'O
3ACTOCYBAHHA MOJINPIKOBAHUX PO3YUHIB HA BY AIBEJIbBHUX

OB EIT AX ..ottt et be e b e nte e nee e 205
0.1.  3araybHI TTOMOMKEHHS ...veeiureraunreesureeessreessneessseeesneesssneesseeesressaseeesnesensneens 205
9.2. PeMOHTHO-03100TIOBATIBHT POOOTH ....vvveevrieiieeeireeeireesnieeesnree e sneee s 205
9.1. Ocob6muBOCTI 3aCTOCYBaHHSI CaMOHIBEJIOIOUMX PO3UMHOBHUX CyMIIIEH MpH

BHHIKEHHUX TEMIIEPATYPAX +.nvveernrerssreessresassreesnesassseesresessneessnesssnnsssseessnes 214

Ilepesik HOPMATHMBHMX JOKYMEHTIB, 0 CTOCYHTbCA PO3pPOOKM Ta

3acTocyBaHHA MoaAuGdikoBaHux OyniBeabHUX po3unHiB Ha ocHOBI CBCM........ 220

BAKITHOUEHHSL. .........oooiiiii s 223

6



