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Mepenik gucumnnix
ANA BCTYNY HAa HaBYaHHA 3a OCBITHLOIO NPOrpamoto NiAroToBKU maricTp

eMatemaTuyHe MmoaeNloBaHHA XiMIKO-TEXHO/IOTIYHUX NpoLecis

¢OCHOBM aBTOMaTM30BaHOro NPOeKTyBaHHA 06/1aaHaHHA XiMiYHUX BUPOOGHMUTB
e[lpouecu Ta anapaTtu XimiyHoOI TeXxHonorii

eP0O3paxyHOK i KOHCTPYIOBaHHA MALLMH Ta anapartiB XiMiYyHUX BUPObHULUTB



AvcuunniHa: MatemaTtuyHe mogentoBaHHA XiMiKO-TEeXHONOrYHMX NpoueciB
Po3gin 1. MatemaTuuHe moaentoBaHHA

§ 1. CyTb meTOo4y MAaTEMATMYHOIO MOAENIOBAHHA
§ 2. OCHOBHI MOHATTA Ta BU3HAYEHHA Y MAaTEMATUYHOMY MOAENIOBAHHI
§ 3. Cuctemu, npouecu
Po3gain 2. MopgentoBaHHA CTPYKTYpPU NOTOKY
§ 1. Mogaenb igeanbHOro nepemillyBaHHsA

§ 2. Mogenb ineanbHOro BUTICHEHHA
§ 3. KomipKkoBa, gudysiitHa Ta KOMBiHOBaHI moaeni
Po3gin 3. MopentoBaHHAa npoueciB
§ 1. MopentoBaHHA NpoLLeciB TenaonepenaBaHHA | TensonepeHeceHHs
§ 2. Mpouec Tennonepenayi Yepes CTiHKY
Po3gain 4. MatemaTuuHi moaeni Tenn1006MiHHUKIB
§ 1. MaTtemaTnyHi mogeni TeNJIO0OMiIHHUMKIB TUMNY «NepemillyBaHHA-NEPEMILLYBaHHAY,
«nepemillyBaHHA—BUTICHEHHAY Ta «BUTICHEHHSA-BUTICHEHHA»
§ 2. Mpouec TennonepeHeceHHA y TBEPAUX Tinax
Po3gin 5. MogentoBaHHA npoueciB maconepeHeceHHA i maconepeaasaHHA

§ 1. Mpouecu eKkcTpaKuii 3 TBEpAMX TiN

§ 2. MNpouecu BUCYLWYBaHHA
Po3gain 6. MopgentoBaHHA npoueciB XimiYHUX NepeTBOpPEHDb
§ 1. KiHeTnKa XiMiYHUX peaKLLiit
§ 2. KiHeTn4Hi moaeni 3a i30TepmiYHUX Ta HEi30TEPMIYHUX YMOB
Po3gin 7. OnTumisauia Ximiko-TeXHONOrYHMX NPOLLECiB 3 BUKOPUCTAHHAM MaTEMATUYHUX
mogenem

§ 1. OcHoBM onTUMiI3aLii
§ 2. MaTtemaTtnyHi mogeni ana ontumisadii

Nitepartypa
1. Axnazaposa C.J1.ONTUMH3ALIUSIKCIIEPUMEHTA B XUMHU M XUMUYECKONTEXHOIOTHH /
C.JI. Axnazaposa, B.B. Kagapos. —M. : Beicm. mik., 1988.
2. Boroapw A.I'MatematnueckoemoienrpoBanue B xumudeckorexaonornu / A.I'. bongaps. — K. : Buma
k., 1973. - 279 c.
3. bospunos A.M. MetoapionTumuzanuy B xumudeckoiirexuonorun / A.W. bosipunos, B.B. Kadapos. — M.
: Xumus, 1969. — 564 c.
4. Kaghapoe B.B.MeTonbpIKNOEpHETHKY B XUMHUH U XuMUdeckortexnonorun / B.B. Kadapos. — M. :
Xumus, 1971. — 496 c.

ﬂ,MCLI,MﬂIIiHa: OcHOBM aBTOMATU30BaHOro NMPOEeKTYBaAHHA OGHaAHaHHﬂ XiMmiyHMX

BUPOOGHMUTB
Po3gin 1. MeTtoau cTBOpPEHHA eNleMeHTapHUX 06’eKTiB 061ag4HAHHA XiMiYHMX BUPOOHULTB B
AutoCad

§ 1. Cuctemm KoopgmHat. 3MiHA CUCTEMM KOOpAUHAT
§ 2. Tunu ninin Ta ix HanawTyBaHHA

§ 3. Wapwu. BnactmeocTi wapis

§ 4. CTBOpeHHs enemeHTapHUx 06’ekTiB B AutoCad

§ 5. CTBOpPEHHA NOAINiHiN | cnnaiHis



Po3gin 2. MpoeKTyBaHHA OCHOBHUX CK/1a40BUX Ta TUNOBUX BY3/1iB 06/1a4HaHHA XiMiuHUX
BUPOOGHULTB

§ 1. ba3soBe peaaryBaHHA 06’eKTiB
§ 2. EdekTnBHE 06PO3MiptOBAHHA 06’EKTIB

§ 3. PegaryBaHHA TEKCTY Ta cneundikaui
§ 4. lUtpuxyBaHHA 06’eKTiB
§ 5. EdeKkTUBHEe BMBEAEHHSA KpecaeHb Ha ApYK
Po3gain 3. Ocob6amnBoCTi TPUBUMIPHOTO MOAENIOBAaHHA XiMiYHOro o6a1agHaHHA B cuctemi
AutoCad
§ 1. TpuBUMIpPHI cMcTeMU KOOpAMHAT
§ 2. Buagm 1a BUAOBI €EKpPaHK
§ 3. CTBOpPEHHA KapKacHMX mogenei y TPUBMMIPHOMY MPOCTopi
§ 4. CTBOpEHHA NOBEPXOHb Y TPUBMMIPHOMY NPOCTOPI
§ 5. Teepai Tina y TpMBMMipHOMY NPOCTOPI
Po3gin 4. TpuBumipHe NPOEKTyBaHHA CKNAAHOro XimiuHoro o6nagHaHHA
§ 1. CTBOpEHHA 06’EMHUX NPUMITUBIB
§ 2. PeparyBaHHA 06’€eKTiB y TPMBUMIPHOMY NpOCTOPI
§ 3.ToHyBaHHA B TPUBMMIPHOMY NPOCTOPI
§ 4. BUKOHaHHA TPUBMMIPHOTO CKNaAaHHA B cepefoBuLLi rpadivyHMxX cuctem

Nitepartypa
1. /lybunin A.1. O6naguanHs 111 oApiOHEHHs MaTepiaiiB : HaB4. noci6. / A.L. J{younin, .M. Xanuk,
B.M. Atamantok. — JIeBiB : Bun-Bo HY «JIbBiBCchKa moaiTexHika», 2005. — 140 c.
2. Yepnobvinvckuil M. M. Manmnel ¥ anmapatbixumudeckoinpomMsinuieHHocTd / M. YepHOOBLIbCKHT,
A.I'. bornaps. — M. : MammHoctpoenue, 1975. — 456 c.
3. Canoscnukos
M. A.Mexanndeckoeo00pyI0BaHNEPEAIPUAITHHIIPOMBIILIIEHHOCTUCTPOUTEIHHBIXMATEPHATIOB, U3
koHCcTpykuuii / M.S. CanoxxankoB. — M., 1971. -382 c.

Auvcuunnina: Mpouecu Ta anapaTty XimivHOI TeXHonorii

Po3ain 1. 3aranbHi BigomocTi
§ 1. KnacudikaLia ocCHOBHUX Npouecis
§ 2. 3aranbHi NPUHUMAKM aHANI3Y | pO3paxyHKy NpoLEeciB Ta anaparis
§ 3. CucteMu 0AMHULD BUMIPIOBAHHA Gi3UYHUX BE/IUYMH
Po3gin 2. lipgpomexaHiuHi npouecu
§ 1. TigpocTaTnKa
§ 2. lndepeHuinHe piBHAHHA piBHOBaru Einepa
§ 3. OcHOBHE PiBHAHHA riApPOCTaTUKM
§ 4. MNpaKTU4He BUKOPUCTAHHA OCHOBHOTO PiBHAHHA MiApOCTaTUKN
§ 5. TigpoanHamika. OCHOBHI XapaKTEPUCTUKN PYXY PiaNHN
§ 6. PiBHAHHA HEPO3PUBHOCTI MOTOKY
§ 7. PiBHAHHA bepHynni gna igeanovHol | peanbHOi pianHn
§ 8. TigpoaMHamiyHa noAibHicTb
§ 9. TigpasniyHnin onip y Tpybonposoaax
§ 10. ligpogmHamiKa 3epHUCTUX LWIAPIB
Po3gain 3. NepemiweHHA piguH
§ 1. OcHOBHi NapameTpn HacociB
§ 2. Hanip Ta BUCOTa BCMOKTYBaHHA
§ 3. BigueHTpoBi Ta NopLwHeBi HacocuK
§ 4. Hacocu iHWKX TUNiB
Po3gain 4. NepemillleHHA Ta CTUCHEHHA rasiB



§ 1. TepmoanHaMiYHi OCHOBM CTUCHEHHA rasis
§ 2. MNopwHeBi KOMNpecopwu
§ 3. BigueHTpoBi kKomnpecopwn
§ 4. BakyyMmHi Hacocu
Po3gin 5. Po3gineHHA HeogHOpigHUX cuctem
§ 1. BigcTotoBaHHA
§ 2. inbTpyBaHHA
§ 3. UeHTpudyrysaHHs
§ 4. Po3pineHHA ra3oBux cuctem
Po3gin 6. NepemiwyBaHHA B pPigKUX cepeaoBuLLax
§ 1. MexaHiyHe nepemillyBaHHA
§ 2. MexaHiyHi miwankm
§ 3. [THeBMaTUYHE NepemillyBaHHA
§ 4. NepemiwyBaHHA B TpybonpoBoaax
Po3gin 7. OcHoBM Tensionepeaadi B XiMmiuHi anapaTypi
§ 1. Tennosi 6anaHcu
§ 2. NepepaBaHHA Tenia TENIONPOBIAHICTIO
§ 3. Tennose BMNPOMiIHIOBAHHA
§ 4. MNepenaBaHHA TeNAa KOHBEKL,EHD
§ 5. CknagHa Tennosigaaya
§ 6. TennonepepasaHHA
§ 7. HectauioHapHWi1 Tenao0o6miH
Po3pgin 8. HarpiBaHHA, OX0Nn04KeHHA, KOHAEeHcaLif
§ 1. HarpiBaHHA BOAAHOI Napoto i rapA4oto BOAOHO
§ 2. HarpiBaHHA NpoAyKTaMM FOPiHHA
§ 3. HarpiBaHHA BUCOKOTEMMNEPATYPHUMMU TEMIOHOCIAMM
§ 4. HarpiBaHHA eNeKTPUYHUM CTPYMOM
§ 5. OxonoarKeHHA A0 3BUYaNHMX TeMmnepaTyp
§ 6. OxonoaKeHHA A0 HU3bKMX TemnepaTyp
§ 7. KoHaeHcauia napu
§ 8. KoHCTpyKu,ii Ten1006MiHHUX anapaTis
§ 9. MNopiBHANBbHA XapaKTEPMUCTMKA HArpiBabHUX anaparTis
§ 10. Po3paxyHOK Tens100bMmiHHWMX anaparTis
Po3gin 9. BunaptoBaHHA
§ 1. OgHOKOpPMNYCHi BUMAPHIi YCTaHOBKM
§ 2. baratoKkopnycHi BUMapHi yCTaHOBKMW.
§ 3. KOHCTpYKLii BUNapHUX YCTaHOBOK
§ 4. Po3paxyHOK 6araToKopnyCcHMX YCTaHOBOK
Po3gin 10. OcHoBM maconepeaadvi
§ 1. PiBHoBara nig 4ac maconepegadi
§ 2. LLiBnakictb maconepegadi
§ 3. PywiitHa cuna maconepegavi

§ 4. Po3paxyHOK OCHOBHWX PO3MipiB MacoobMiHHWUX anaparTis

§ 5. Maconepegaua 3 TBepgoto ¢pasoto
Po3pin 11. A6copbuin
§ 1. PiBHoBara nig 4ac abcopbuii

§ 2. MatepianbHuin Ta TennoBuin 6anaHcm npouecy abcopbuii

§ 3. WWemnakictb abcopbuii
§ 4. KoHcTpyKuina abcopbuiliHnx anaparis
§ 5. Po3paxyHoK abcopbuinHmx anapaTis



§ 6. lecopbuin
Po3gin 12. NeperaHaHHA piguH
§ 1. XapakTepucTuka ABodasHUX CMCTEM pignHa-napa
§ 2. MpocTeneperaHsaHHA
§ 3. Pektudikauia.
§ 4. CneuianbHi BUAM NeperaHAHHA.
Po3gin 13. EKcTpaKu,in
§ 1. PiBHOBara B cucremax pianHa-piguHa
§ 2. MeToam eKkcTpakuii
§ 3. KoHCTpyKLia eKcTpaKuiMHMX anapaTis
§ 4. Po3paxyHOK eKCTpaKLiliHMX anapaTis
§ 5. PiBHOBara i KiHeTMKa BUIyroByBaHHA
§ 6. MeToamM pO3UYMHEHHSA | BUNYTrOBYBaHHA
§ 7. Po3paxyHOK anapartiB AN pO3YMHEHHSA | BUYTOBYBAHHA
Po3gin 14. Agcopbuin
§ 1. XapaKkTepuCcTUKa aacopbeHrTis
§ 2. PiBHoBara nig yac agcopbu;i.
§ 3. OuHamika agcopbuii
§ 4. lecopbuis
§ 5. KOHCTpyKLUiT i po3paxyHOK agcopbeHTiB
§ 6. MoHOOBMIHHI Npouec
Po3gin 15. CywiHHA
§ 1. OcHOBHi napameTpu BOOroro noBiTps
§ 2. I-x giarpama Boa10roro nositTps
§ 3. PiBHOBara nig YaccywiHH
§ 4. MatepianbHui i TenoBMiA 6anaHc Nig, Yac cywWwiHHA
§ 5. BU3HaUYeHHA BUTPATM MOBITPA i TEMJIA HA CYLWiHHA
§ 6. LBMAKicTb Npouecy CyLWwiHHA
§ 7. KoHCTpyKu,i cyiapok
§ 8. CneujianbHi BUAM CyWiHHA
Po3gin 16. Kpucranisauin
§ 1. PiBHOBara i Yac Kpucranisawii
§ 2. Bnane ymoB KpucTanisauii Ha BAAaCTMBOCTI KpUCTanis
§ 3. MeTtoau Kpuctanisauii
§ 4. KOHCTPYKLiT KpMcTanisaTopis
§ 5. Po3paxyHOK KpucTanizatopis

Nitepatypa
1. Kacamkun A.I".OcHOBHBIETIpOIIECCH U anmapaTeixummuyeckotexHonorun / A.I'. Kacatkun. — 9-e u3z. —
M. : Xumus, 1973. — 754 c.
2. l'envnepun H .M. OCHOBHBIETIPOIIECCHI U alllapaThIXUMU4ecKoiTexHonoru : B 2 T. / H.W. I'enbniepun. —
M. : Xumus, 1981. - 812 c.
3. Ilnanoeckuii E.H.Ilponieccrl U anmapaTbIXUMHYECKOH U HEPTEXUMHUIECKOUTEXHOIOT UM /
E.H. ITnmanosckuii, [1.M. Hukomnaes. — 3-e uza. — M. : Xumus, 1987. — 540 c.
4. [lasnos K.®.Ilpumepsl 1 3aa4M 10 KypCy IPOLECCOB U alapaTOBXUMHUYECKOUTEXHOJIOIUH /
K.®. [TaBnos, I1.I'. Pomankos, A.A. HockoB. — JI. : Xumus, 1987. — 576 c.

AvcuunniHa: Po3paxyHOK i KOHCTPYIOBAHHA MALLMH Ta anapartiB XiMiYyHUX
BUPOOHULUTB

Po3gain 1. Po3paxyHOK i KOHCTPYIOBaHHA TOHKOCTIHHUX LIUAIHAPUYHUX anaparTis
§ 1. OCHOBHI NPUYMHMU, AKI BNANBAKOTb HAa KOHCTPYKLiHO XiMiYHMX anapaTisB Ta MaLUWH



§ 2. BU3HAYeHHA OCHOBHMX PO3MipiB anapaTiB nepiogn4HoI ail

§ 3. Yac onTmanbHoi poboTu anapartiB be3nepepBHOI Aii

§ 4. OCHOBHIi BUMOTM, AKi CTaBNATbCA 40 KOHCTPYKLIM MalUMH i anaparis

§ 5. OCHOBHi eTanu CTBOPEHHSA TEXHIYHMX 06'EKTIB

§ 6. Po3paxyHKM nig, 4ac NpoeKTyBaHHA Ta KOHCTPYOBAHHA

§ 7. NepepymoBu BUOBOPY KOHCTPYKLIMHUX MaTepianis gas XiMiYHUX MaLUKH i anapaTis
§ 8. Bnbip KOHCTPYKLiMHMX maTepianis 3aneXHo Bif poboyoi TemnepaTypu

§ 9. KOHCTpYIOBaHHA i pO3paxyHOK BEPTUKANBHUX LUNTHAPUYHUX pe3epByapis

§ 10. KOHCTpytOBaHHA i pO3paxyHOK rOpPU30HTa/IbHUX LUAIHAPUYHUX pe3epByapis

§ 11. KOHCTpytoBaHHA i pOo3paxyHOK NPAMOKYTHUX anaparis i pe3epsyapis

§ 12. Po3paxyHOK UMNIHAPUYHMX 0OMYAINOK HAaBAHTAXKEHWUX BHYTPILLIHIM TUCKOM

§ 13. Po3paxyHOK A0BIMX LUAIHAPUYHUX 0OMYAOK, IKi HABAHTAXKEHi 30BHILLHIM TUCKOM
§ 14. Po3paxyHOK KOPOTKMX LUNIHAPUYHUX OBUYANOK, AKI HABAHTAXKEHI 30BHILLHIM TUCKOM
§ 15. Po3paxyHOK KPULLOK i AHWLL, anaparTis

§ 16. KOHCTpyloBaHHSA Ta po3paxyHOK dnaHueBux 3’ egHaHb

§ 17. Po3paxyHOK onop Ta nan

§ 18. Po3paxyHOK i KomneHcauia ocnabieHHA CTIHOK pe3epByapis 0OTBOPaMu

§ 19. Po3paxyHOK BEpPTUKa/IbHUX anapaTiB Ha BiTPOBE HAaBaHTAXKEHHA

§ 21. KOHCTpytoBaHHSA Ta PO3paxyHOK ¢paaHUeBuxX 3'egHaHb

§ 22. Po3paxyHOK onop Ta nan

§ 23. Po3paxyHOK i KomneHcauia ocnabneHHA CTIHOK pe3epByapis 0OTBOPaMMu

§ 24. Po3paxyHOK BEpPTUKa/IbHUX anapaTiB Ha BiTPOBE HaBaHTAXKEHHA

Po3pgin 2. Po3paxyHOK i KOHCTPYIOBAHHA anapaTiB BUCOKOro TUCKY
§ 1. Po3paxyHOK TOBCTOCTIHHMX anapaTiB, HAaBaHTAaXKEHMUX BHYTPILLIHIM TUCKOM
§ 2. Po3paxyHOK TOBCTOCTIHHMX anapaTiB, HABAaHTA*KEHUX 30BHILLHIM TUCKOM
§ 3. TemnepaTypHi HaNpyXeHHA, AKi BUHMKAIOTb Y TOBCTOCTIHHMX anapaTax
§ 4. MeTtoam BUroTOBJIEHHA TOBCTOCTIHHMX anaparis
Po3ain 3. Po3paxyHOK Ta KOHCTPYIOBAHHA KOXKYXOTPY6HUX Tenn006MiHHUKIB
§ 1. NopAafoK po3paxyHKyY Ta NPOEKTYBAHHA TENN00OMIHHUKIB
Po3ain 4. KOHCTpylOBaHHA MaLLUH ANA NoApibHeHHA maTtepianis
§ 1. OcHOBWM pO3pPaxyHKy LLLOKOBUX AP0HAPOK
§ 2. OcHOBWM pO3paxyHKy KOHYCHUX Apobapok
§ 3. OcHOBWM pO3paxyHKy BaNKOBUX A po6apokK
§ 4. OcHOBM pO3paxyHKy MONOTKOBUX ApobapoK
Po3ain 5. OcHOBM po3paxyHKY Ta KOHCTPYIOBaHHA 0b6epToBux 6apabaHHUX anaparTis
§ 1. 3aranbHa 6ypoBa, 061acTi BUKOPUCTAHHA | KOHCTPYHOBaHHA 06epToBMX BapabaHis
§ 2. Po3paxyHok npueoaa 6apabaHa
§ 3. YwinoHeHHA obepToBUX BapabaHis
Po3gin 6. NepesipKa i BUNpobyBaHHA anapartis
§ 1. NepeBipKa AKOCTi 3BapHUX LLUBIB
§ 2. MNepeBipKa anapaTiB Ha MiLHICTb

§ 3. BUKOHaHHA YMOB TeXHiKM 6e3neKkn nif Yac KOHCTPYIOBAHHA MaLUWH i anaparTis
§ 4. TpaHCcNopTyBaHHA i MOHTAXK 061agHAHHS

Nitepatypa
1. Amamanrox B.M. KoHcniekT nexiii 3 kypcy «Po3paxyHOK 1 KOHCTpYIOBaHHS MalllMH Ta arapariB
XIMIYHHMX Ta CHJIIKaTHUX BUPOOHUNTB. Po3paxyHok emHicHUX anapatiB» / B.M. Atamantok. — JIbBiB : BUA-
Bo HY «JInBiBCchKa mTomiTexHikay, 2001. — 99 c.
2. Jlomawmnes A./{ KonctpynpoBanue u pacuerxumuueckuxamnmnaparos / A.Jl. Jlomamnes. — M. : Mamirus,
1961. - 623 c.
3. Tonmynenxo E.T.OCHOBBIKOHCTPYMPOBAHHS U pacyeTaXMMHUECKUXAINIapaToB u MaiuH : B 2 4. / E.T.
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