HanioHanbHMH TeXHIiYHUH YHIBepCHUTET YKpaiHa
«KuiBCcbKUM MONITEXHIYHUA IHCTHTYT
imeni Iropsa Cikopcbkoro»

3ATBEP/IXKXVIO: [TOI'O/IXKEHO:
I'onosa [IpenMeTHOT KOMICiT
["apaHT OCBITHBOT pOTrpamMu [TpopekTop 3 HaBYAILHOT pOOOTH
Spocnas KOPHIEHKO Amnaroniit MEJIbBHUYEHKO

mporokoi Ne 6 Big 16.02.2022
« » « » 2022 p.

IIPOTI'PAMA
BCTYIIHOI'O ICIIUTY

IJIs 3100y TTH HAYKOBOI'0 CTyIleHH JOKTOP ditocodii

3a cneyianvnicmio 133 I'anyzeee mauwiunodyoysanus

Ilpozpamy pekomenooeano eueHuMu padamu iHHCEeHEePHO-XIMIYHO20 (aKy1bmemny
ma 6uOAGHUYO-NONIZPAPIUH020 IHCMUmMYmY

Kuis — 2022


https://ru-ru.facebook.com/vpi.kpi/

SMICT

[. BATAJIBHI BIHOMOCTT......ooiiiiiieieieee et 3
II. TEMH, 110 BUHOCATHCA HA BCTYIIHE BUITPOBOBYBAHHA................. 4
III. HABUAJIbBHO-METOJNYHI MATEPIAJIN ......oviiiiiiiiiiiiceee e 19

IV. PEUTUHI'OBA CUCTEMA OIIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHS ...t 22

V. IPUKJIAJT EK3AMEHAIITHOT'O BIIETY ..o, 24



I. 3AT'AJIBHI BIIOMOCTI

Berynmuuii icuT Ha HaBYaHHS I 3M00YTTS HAYKOBOTO CTYMEHS JOKTOP
dinocodii cnenianpHOCTI 133 «["anmy3eBe MaMHOOYIyBaHH» MPOBOAUTHCA AJI THX
BCTYITHHKIB, SIK1 MalOTh CTYITiHb Marictpa®*.

OcitHs nporpama «lamy3eBe MalIMHOOYIyBaHHS» BIANOBiIAae Micii Ta
crparerii KIII iM. Irops Cikopcbkoro, 3a SIKOIO CTpaTeTiuHUM MPIOPUTETOM
yHiBepcuTeTy € (yHaameHTami3amis miarotoBku ¢axisiiB. OcoOIMBOCTI OCBITHBOI
MporpaMy BpaxoBaHI MIIAXOM OOpaHHS BIAMOBIIHUX PO3JUTB MPOrpaMH BCTYITHOTO
icnuty. IlpoBeneHHS BCTYIMHOTO BHIPOOYBAaHHS Ma€ BUSBHTU PiBEHb IMiJTOTOBKH
BCTYITHUKA 3 0O0paHOi JjIsl BCTYITY CHEIIadbHOCTI.

TeopeTnyH1 TUTaHHS BCTYHOTO 1CIUTY MOKHA MOJIJIMTH HA YOTUPH PO3JILIIH:
1. I'apomexaHivHi mpouecu
2. MexaniuHi nipoiiecu
3 TemnnoBi npouecu
4 MacooOMiHu1 po1ecH

Po3gimn MICTATH 3arajbHl HUTAHHSA, BIAMNOBIAL Ha SIKI Ma€ 3HATH KOXKEH
CHEIIATICT B Tay3i iHpopMaIiiHUX TEXHOJIOTIH.

3aBAaHHs BCTYITHOTO BUITPOOYBAHHS CKJIAA€THCS 3 TPhOX TEOPETUYHUX MTUTAHb.
Jlo ex3aMeHalliifHOTO OUIeTy BKJIIOYAIOTHCS BIAMOBIAHO: 1 muTaHHS 3 mepuioro abo
JPYTOTO PO3/ILTiB, 2 MUTAHHS — TPETHOTO PO3JILITY, 3 - 3 UETBEPTOTO PO3JLITY.

Berynae BumnpoOyBaHHS 31 CHEHMIATIBHOCTI MPOBOAUTHCS Y (GOpMi YCHOTO
CK3aMEHY.

TpuBanicTh MATOTOBKU BCTYIHUKA J0 BIAMOBI/I — 2 aKaJeMidHi TOJUHHU.

VY HacTymHOMY pO3/iJII MPOrpaMHy HABENEHI JIMIIE Ti TEMH 3 3a3HAYEHUX
PO3ALTIB, SIKI CTOCYIOTHCSI BUKOHAHHS 3aBJIaHb BCTYITHUX BUIIPOOYBaHb.

[ndopmaiis mpo mpaBuia NpuUiOMy Ha HaBYaHHS Ta BUMOIH JI0 BCTYIHHKIB
OCBITHBOI nporpamu «l amy3eBe MalIMHOOYAYBaHHS» HaBeIE€HO B po3aul «Bctym 1o
acmipaHTypu» Ha BeO-CTOpiHINl acmipanTypu Ta gokrtopantypu KIII im. Irops
Cikopcbkoro 3a nmocuaanssm https://aspirantura.kpi.ua/

*BignosigHo gon.2 Po3giny XV 3akoHy Mpo BULLY OCBITY BMLLA OCBITa 3a OCBITHbO-KBalidiKaLiMHUM
piBHEM cneLjianicta NPUPIBHIOETLCA 4,0 BULLOI OCBITU CTYNeHA marictpa



II. TEMH, IO BUHOCATBHCA HA BCTYITHE BUITPOBOBYBAHHSA

1. I'TJPOMEXAHIYHI ITPOIECH

1.1 OcHoBYM rizpoguHaMiKn

Ponb rimpoMexaHiuHuUX TpoIeciB y XiMmiuHiM TexHonorii. Kmacudikaris Tta
XapaKTepUCTUKAa HEOAHOPIMHUX cucTeM. Kiacudikalis rigpoMexaHidHUX MPOIIECIB.
MarepianbHuii 6aJIaHC T1IpOMEXaHIYHUX TPOIIECIB.

OCHOBHI XapaKTepUCTUKH TMOTOKYy. Pexumu Teuii. IlosgcHuTH piBHAHHS
Hepo3puBHOCTI. BuBecTu piBHsIHHS pyXy Ta piBHAHHS Hap'e-Ctokca. Hpl0TOHIBCHKI Ta
HEHBIOTOHIBCHKI piIMHU. [10SICHUTH YTBOPEHHS TOTPAaHUYHOTO MIapy. AHaJ13 PIBHAHb
Hag'e-Ctokca meromamu Teopii MoAiOHOCTI. Y3arajibHeHi (KpUTepiajbHl) PIBHSIHHS
rigpoauHamiki. OCHOBH TAPOAMHAMIKHM ABO(PA3HUX MOTOKIB. Di3UKO-XIMIUHI 3acaau
MEXaHIKH TUCIIEPCHUX CHCTEM.

1.2 Po3aijieHHsI HEOHOPITHUX CHCTEM

Knacudikanisi HEOTHOPIAHUX CHUCTEM 3a arperaTHUM CTAHOM JUCIIEPCIHHOTO
CepeIOBHIIA Ta TUCTIEPCHOT (a3u.

di3uyHA MOJIEIh OCAKEHHS B MOJII TpaBiTaIllliHUX cuil. BuBecTu nudepeHiiiine
PIBHSIHHSL OCiJIaHHS B TOJI CWJI TsDKIHHA. Ofepikatu KputTepiajdbHEe PIBHSHHS IS
pO3paxyHKy MIBUIKOCTI OCIaHHS METOJoM Teopii moaioHocTi. [logcautu ¢izuuny
CyTb CTHUCHEHOTO OCIJJaHHS B PIIMHHUX BIJACTIHHUKAX. MarepianpHuii OanaHc
pPIAMHHOTO BiACTIMHUKA. TUMOBI KOHCTPYKIIT Ta30BUX Ta PIAMHHUX BIJICTIMHHKIB.
ANTOPUTM PO3paxyHKY ra30BUX Ta PIAMHHUX BiJICTINHUKIB.

®di3uyHa CyTh MPOIIECY OCAHKEHHS B MOJI1 BIAIICHTPOBUX CHUJI Ta MPUKIIATN HOTO
3aCTOCYBaHHA B XIMIYHIN Ta HAQTOXIMIUHIA TeXHOJIOTIsIX. BuBecTn audepeHiianbae
PIBHSIHHS OCIAaHHS B TOJII BIAUEHTPOBUX cuil. OnepikaTh KpUTEpiaibHI 3aJI€KHOCTI
JUUIs. BU3HAYEHHSI IIBUIKOCTI OCIIaHHS TBEPJMX YAaCTHHOK B TOJI BIALEHTPOBUX CHJI.
[lopiBHATM MIBHUAKOCTI OCIJAaHHS TBEPAUMX YACTUHOK B TpaBiTallliiHOMY Ta
BIJILIEHTpOBOMY moJi. BuBectn wmoaudikoBanuii kpurepii Apximena. Dakrop
po3auieHHs. TUMOBI KOHCTPYKIIT UUKIOHIB. Amapar 13 3yCTpIYHHUMH 3aKpy4eHUMU
notokamu. @Di3uYHAa MOJEIh PO3AUICHHS PIAKAX HEOJHOPIAHUX CHCTEM B
rigporukionax. ®akTopu SAKi BIJIMBAIOTh Ha €(OEKTUBHICTH pO3IIJICHHS B
rigporukionax. O6macth 3actocyBaHHs. OCHOBHI KOHCTPYKIli TiTPOIMKIOHIB.
Metonuka po3paxyHKy TiIpONMKIOHIB. [leHTpudyrn mis po3auieHHs CyCHeH3iH
BijcTiiiHOTO Tumy. Knacudikamis neatpudyr. Matepianbanii 6ananc neHTpudyTH.
Busectu hopmyny mis dbakropy posnineHHs. OOrpyHTyBaTH MmapaMeTpH, Kl CyTTEBO
BIUTMBAIOTH Ha (aKTOp po3ijieHHs. BUBia piBHIHHS MOBEPXHI pO3/iTeHHS B OapabaHi
neHTpudyru. BusHaueHHsS cepeaHhOTO Ta BHYTPIIIHBOTO pajalycy IIapy ocaay B
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Oapabani neHTpudyru. OcobauBOCTI KOHCTpYKIii Oapabany ueHtpudyru. Tumosi
KOHCTPYKIIlT IEHTpU(Yr BIACTIMHOTO THUMY IEepioguYHOI Ta Oe3mepepBHOI ii.
Hentpudyru nnas pos3aiaeHHs emylbeil. Cemapatopu Uit PO3AUICHHS PIIUH.
Po3paxyHOK  MpOMYKTUBHOCTI  MEPIOAWYHOTO Ta  OE3MEPEepBHOTO  MPOIIECY
neHtpudyryBanasa. Ilopsgok po3paxyHKy BiACTIiHHUX wHeHTpudyr. DubTpyrodi
neHTpudyru. BuzHaueHHs pymniiHOI cvim mporiecy y GUIBTPYIOUUX IEeHTpudyrax.
TurnoBi KOHCTPYKIii (GUIBTPYIOUHUX LEHTPpUPYT TepioguyHoi Ta Oe3mepepBHOI Aii.
[Topsimok po3paxyHKy (UIBTpyrOUnX IeHTpudyr. BuBecTH 3aleXHOCTI OCHOBHUX
BUTpAT MOTYKHOCTI IIEHTPU(YT B MyCKOBHIA Ta poOOUHii Tepiou.

1.3 ®inbTpyBaHHA

@i3uyHa CYTHICTh mpouecy (UIbTpalii ra3oBUX Ta PIAMHHUX HEOJHOPITHUX
cucteM. Tunu GUIBTPYIOUHX MEPEropoIoK s (PUIBTPYBAHHS ra30BUX HEOJAHOPIIHUX
CUCTEM Ta 0COOJIUBOCTI iX 3aCTOCYBaHHS B XIMIUH1M Ta HAPTOXIMIUHIA MPOMHUCIOBOCTI.
KoHcTpykili pykaBHHX, KEpaMiYHUX Ta METaJlOKepaMidyHUX (QiIbTpiB Ta PUIBTPIB 13
3€pHUCTUM pyXOMHUM mapoMm. OcoOauBOCTI GUIBTpYBaHHS cycrieH3iil. dakropu, siKi
BIUIMBAIOTh HA MIBUAKICTH (inbTpaiii. BuBegeHnus nudepeHuiftHoro piBHSIHHA PyXy
PIAMHM, IO HE CTUCKYEThCS B IOpax ocaly. BUBEIEHHS OCHOBHOIO pIBHSIHHS
¢binpTparii. BuBeneHHS KpUTEpiaibHOI 3aJIEKHOCTI IS Tpolecy (puibTparii.
Bu3HaueHHs1 €KBIBaJIGHTHOro JiaMeTpy mop ocany. llepeTBopeHHS OCHOBHOTO
piBHAHHS (UIBTPYBaHHS MPH NOCTIMHOMY THUCKY Ta MOCTIWHIA MIBUAKOCTI. THIOBI
KOHCTPYKIlT (PUIBTPIB MEPiOJUYHOI Ta Oe3MmepepBHOI MAii 3 PI3HUMHU CHOCOOAMHU
dbopmyBaHHs py1IiiHOI crid. [lopsaok po3paxyHKy razoBux (uUIbTpiB Ta GUIBTPIB AJIs
CycreH3ii 6e3nepepBHOi il (CTpIYKOBOTo Ta 6apabaHHOTO).

Po3paxyHok koedilieHTIB OCaKEHHS JJIsS PI3HUX MEXaH13M1B ocapkeHHs. Tumnu
GIBTpYBAIbHUX MaTeplajiB AJisl cTepuiizauii moBiTps, iX BUOip. Po3paxyHoK BUCOTH
HAOMBHOTO (iIbTpa JJIA CTEPHIII3AIli TMOBITPA 3aJ€KHO BiJl OOpPaHOTO KPUTEPIIO
cTepuiizarii, (GUIBTPYBaJIBHOIO MaTtepiady 1 IIBHIKOCTI PyXy MOBITpS y (PuIbTpI.
Amnapatypa Juist cTepuiIizaiiii aepaiiifHoro moBiTps.

1.4 TlepemimyBaHHsl y piiKOMY cepeaoBUIITi

®di3uyHa CyTHICTH IIPOLIECY MEPEMIIITYBaHHS 1 HOTO 3aCTOCYBAaHHS B XIMIUHIHN Ta
HadTOXIMIUHIN TexHoyorii. I[HTEHCHMBHICTP Ta €QEKTHBHICT TMEPEMIlTyBaHHS.
[leperBopennst kputepiiB PeitHonbaca Tta Ednepa npna Mimanok. BuBeneHHs
3aJIEKHOCTI JJI pO3paxyHKY BUTPAT MOTYKHOCTI JIJIs1 MIILIAJIOK B ITyCKOBUH Ta poO0YHii
nepionu. IlHeBMaTWyHe, UUPKYJSLiiHE Ta KaBiTalliiiHE mepeMilnyBaHHA. Tunu
MEXaHIYHMX MimajokK. [lepeMinryBaHHs HEHbIOTOHIBCHKUX piauH. [lopsmok BUOOpY
MIIIAJIOK.



1.5 IlceBao3pimKeHHst

®di3u4Ha CYTHICTh MPOIIECY 1 HOr0 3aCTOCYBaHHA B XIMIUHIA Ta HA)TOXIMIUHIM
texHosorii. I'igpoguHaMiduHi  OCHOBM  TIpoIlecy  IceBAo3pikeHHA. Kpupa
TICEBIO3PIHKCHHS. BU3HAUCGHHS MIBHJIKOCTEH IMOYATKY IICEBIO3PIKEHHS 1 MOYATKY
BUHOCY. BUu CTPYKTYp IICEBI03PiIKEHOTO mapy. Po3paxyHoK TiApaBIIiuHOTO OTIOPY
B TiceBao3pimkeHoMy mapi. [lopsaok po3paxyHKy amapary i3 INCeBAO3PIIHKEHUM
mapoM. HaBecT OCHOBHI THITH ra30pO3MOAUIBYUX PEITITOK.

2 MEXAHIYHI MPOLIECH

2.1 lloapioHeHHs MaTepiaJjiB

Teopetnuni ocHoBu mporeciB noApiOHeHHs. [loapiOHeHHs Matepiais.
[Ipuznauennss mnpoueciB. OCHOBHUM NpHUHLMI Tpouecy noapiOHeHHs. (OCHOBHI
(dbaxTopu nporecy NoApiOHEHHS: BUTPATH €HEPT1il CTYMiHb MOAPIOHEHHS.

I'panynomerpis. BusHaueHHs CepeIHBO3BAXEHOIO pPO3MIPY MaTepiaiy.
HowminanbHa i cepenns cTymiHb noapionenns. Knacudikaiis maTepialiiB 3a KpyIHICTIO
Ta (H13UKO-MEXaHIYHUMHU BIaCTUBOCTIMU. [1o1piOHEHHS 1 TOMeT.

Cnocobu moapiOHeHHs MaTepiaiiB, ix aHam3. Pobora Ta MOTYXHICTh
noapioHeHHss. Tpu Teopii moapiOHEHHs, iX aHami3 1 MOXJIMBOCTI 3aCTOCYBaHHS.
3actocyBaHHS 00'€eMHOI Teopii A pO3paxyHKY MOTYKHOCTI IIOKOBOI JIpOOapKH.
[ToTyxHicTh mporiecy nojapiOHeHHs. Hampyxenuit cran TBepaoro Tijna. dopmyia
MOTYXHOCTI MOAPIOHEHHS 1 11 aHami3.

[IloxoBi apobapku. OcHoBHI koHCTpykIii. Kyt 3axBary. Uuciao o0epTiB,
MPOAYKTUBHICTh, TOTY>KHICTh. KOoHyCcHI npo6apku. Obnacth 3actocyBaHHs. OCHOBHI
KOHCTPYKI[Ii MalllMH 3 KPYTUM KOHYCOM Ta TpHUOOBHAHOIO T0JIOBKOI. (OCHOBHI
napaMeTpu KOHYCHHX ApoOapok 3 kpyTum koHycom. Kyt 3axBary. Uucio oOeprTis.
[TponyktuBHicTh. [loTyx)HicTh. OCHOBHI MmapaMeTpu ApOoOapoOK 3 MOJOTUM KOHYCOM,
rpuOOBUIHOIO TOJNOBKOIO. Yuciao o00epTiB ( MakcUMalbHE 1 ONTUMAJbHE ).
[TpoTlyKTUBHICTH, MOTYKHICTb.

[Tpomixkae moapiOHenns. BankoBi apobapku. OOnacte 3actocyBaHHsA. Kyt
3axBary. CHiBBIIHOIICHHS MDK poO3MipaMu MOApiOIOBAHOTO MaTrepiaxy 1 BajKiB.
[TponykTuBHICTE. MakcumanbHe yucio ooeptiB. [loTyxHicTh. MOIOTKOBI ApoOApKH.
O6nacte 3actocyBanHs. OcHOBHI KOHCTpYKIIii. Teopist poOOTH MOJIOTKOBOT IpoOapKH.
Po3paxyHku mapameTpiB 1poOapKHu.

I'pyouit momen. birynu. OOnacte 3actocyBaHHS. OCHOBHI KOHCTPYKIIII.
CriBBIAHOIICHHS! MIX PO3MIpaMH MOAPIOIIOBAHOTO MaTepiaidy 1 po3MipaMH KOTKIB.
Yucno obeptiB npu 00epTaHH1 KOTKIB 1 yarii. Pi3HI MeTOIM pO3BaHTaXKEHHS OIT'YHIB.
[ToTyXHICTh NPUBOAY, MPOAYKTHBHICTH. PonukoBi mimHu. [lpuHuunu poOoTu 1
00JlacTh 3aCTOCYBaHHS. THUMHM POJMKOBHX KIUIBIEBUX MJIMHIB: 3 LEHTPOOIKHUM
HATUCKOM Ha POJUKUA Ta Kyiai. bynoBa, pobora Ta neski mapaMeTpu4Hi 1 CHIIOBI



po3paxyHKkd. MOJIOTKOBI, NIaXTHI Ta TMMHEBMAaTU4YHI MIMHU. Jle3iHTerparopu.
KoHCTpyKIIii 1 OCHOBHI pO3paxyHKH.

Toukuit Ta cBepxtoHkuil momen. KympoBi mumuu. O65acTh 3acTOCYyBaHHS.
Knacudikaiis MIMHIB, 11X OCHOBHI KOHCTPYKIii. MIMHM OJHOKaMEpHI Ta
OaratokamepHi. Ywucio ob6eptiB MiauHIB. [IpogykTHBHICTB. AHai3 PIBHAHHS JIS
BU3HAYECHHS MPOJYKTUBHOCTI. 3aMKHYTUH LUK pOOOTH KyJIh0BOTro MiuHa. CTymiHb
3aBaHTAKCHHS MEJTIONIUMHU TUIAMU 1 ONITUMaJIbHI YMOBU POOOTH MIIKHIB. [10TY>KHICTB.
BiOpommunau. O6xacTth ix 3actocyBanHsa. OCHOBHI KOHCTPYKIIii. MeToau po3paxyHKiB
OCHOBHHX TapaMeTpiB (MOTYKHICTh, OnopH, Aedamancu). Miuau xonoigHi. OCHOBHI
Buau. KoncrpyktusHi ocodnuBocti. [Ipunnumn pobotu.

Mexaniune coptyBaHHs MatepianiB. Kmacudikariiss MmarepiaiiB Mo KpymHOCTI.
[Tpu3Hauenns nporecy. Cnocobu kinacuikaili: BiJ MIJIKOTO JO KPYITHOTO 1 HABMAKH.
['poxotu, ix knacudikaiis. ['poxoTu, K1 XUTaOThCA 1 00epTatoThes. JpoTsaHi cuta, ix
mapkupoBka. KKJI rpoxora. MeTtoau BU3HAYEHHS MPOAYKTUBHOCTI TPOXOTIB.
['upariiini rpoxotu. Yucina o0epTiB B 3aJ€KHOCTI BiJl HAMPSIMKY PYyXy Marepialib.
[ToTy>XHICTh 1 TPOAYKTUBHICTh. KOHCTPYKIIi THpaiiHUX TpoXOTiB. ['opU30HTANIBHI
IPOXOTH Ha MOXWJIMX THYYKHX CTiKax. Yuciio o0epTiB B 3aJI€KHOCTI BiJl HAMPSMKY
pyxy Marepiany. BpiBHOBaxxyBaHHSI TpoxOTiB. PoO3paxyHKHM THYYKUX CTIHOK.
[lotyxHictb  mpuBoAy. Po3paxyHKM  NpPOAYKTHUBHOCTI.IHEpIIHI  T'POXOTH.
HampaBnenuit Ta HeHanpapiieHuil nedanancu. Po3paxyHku pe0OanaHCIB Ta MPYKHUH.
[ToTy>xHICTb 1 MpoAYKTUBHICTH. HamiBB1OpaliiiHi TPOXOTH.

3 TEIIVIOBI MPOLECH

3.1 OcHoBH Temjionepenayi

Ponb TemnoBux mpoueciB B XiMiuHIA Ta HaQTOXIMIUHIN TexHousorii. TermnoBuit
Oananc. IIpomwucnoBi TemnoHocii. CriocoOu oprasizauii TEMmI000MIHY 31 3MIHOIO
arperaTHoro CTaHy.

Buau termoBux mporiecis, ix oco0auBocTi. OCHOBHE PIBHSHHS TeIIONEpeaayi.
PymriitHa cuna termoBux nporieciB. OOUUCICHHS cepeIHbOT PI3HUII TeMIIepaTyp s
NPSIMOTOKY, TEPEXPECHOTO Ta 3MimaHoro Toky. KoediiieHTu Teronepenaadi Ta
TEIUIOBIaul.

TemnonposianHicTs. 3akoH Pyp’e—bio. Temneparypuuit rpamient. Koedirientu
TeronpoBigHocTi. Judepeniianpae piBHAHHS TerionpoBigHocti Dyp’e—Kipxroda.
dopMynu A po3paxyHKIB TEIUIONepeaayl yepe3 MIOCKI Ta MWIIHAPUYHI CTIHKH 3a
CTaI[lOHAPHOTO TEIUIOBOr0 pexumy. Tepmiuni omopu. MeTonuka pillleHb 3aaad y
BUIIAJIKaX HECTALlIOHAPHUX TEIJIOBUX PEKHUMIB.

KonBekTuBHMIA TemnooOMiH. Bunu pyxy piauH Ta rasiB (BiibHA Ta BUMYIIEHA
KOHBEKIIsA). Pexxumu pyxy piavH 1 rasiB (JaMiHapHuM, TypOyJIeHTHMI). 3aKoH
Herlotrona—Pixmana. JludepeHuianbHi piBHAHHS KOHBEKTMBHOIO TEIJIOOOMIHY.
Koedimientn TemnoBiggavi Ta Temionepenayi, METOIMKa BU3HAUYCHHS 1 pO3PaxyHKIB
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koediuieHTiB. PiBHSHHS mnomiOHOCTI (KpUTepialbHI pPIBHSHHS) IS TPOLECIB
KOHBEKTHBHOTO  TEIJIOOOMiHY, METOIWKa iX  1H)KEHEPHOTO  3aCTOCYBaHHSI.
TemnmoBianaya B HEHbIOTOHIBCHKHUX PIJIMHAX.

TennooOMiH BuIpoMiHIOBaHHSAM: (i3uyHi ocoOnuBocTi mponecy. OCHOBHI
3akoHu BunpoMiHioBanHa (I[lnanka, Credana—bonbumana, Kipxroda). Cxuaaxi
(pamiarmiiHO-KOHBEKTHUBHI) MPOLIECH TeII000MiHy, iXx ocobmuBocti. KoeditieHTn
TEIUIOB1/I/1a4l MPH BUIPOMIHIOBAHHI.

TemmooOMiH mpu 3MiHAX arperaTHoro craHy. TeruioBijjaya MpU KHUIIHHI,
KOHJIEHCAITli, TUTaBJICHH], TBepAiHHI. TermToo0MiH 3 36pHUCTUMH IIapaMH 1 HaCaTKAMH.

3.2 HarpiBaHH#1, 0X0JIOAKEeHHS

3HayeHHs HArpiBaHHsS, OXOJOJIKCHHS, KOHJICHCAIlll MpH peaiizaiii XiMiKo-
TEXHOJIOTIYHUX Ta Ha(TOXIMIYHMX MporeciB. Mexi 3acCTOCyBaHHS TeMIeparyp Ta
BUOIP BIJMOBIHOTO TETUIOHOCIS 200 0XOJIOKYIOUOT0 arcHTa.

HarpiBanHs1 BOJSIHOIO MMapOI0, JUMOBUMU ra3aMH, MPOMIKHUMHU TEIIJIOHOCISIMH,
CJIEKTPUYHUM CTPYMOM. OXOJIOIKEHHSI BOJIOIO, TIOBITPSIM, JIbOJIOM.

Konnencaris moBepxuena Ta 3Mmimiana. KonjeHcarrisi maporazoBux CyMiIIeH.

Knacudixkaris teriooominHoi anaparypu. TermnooOMiHHUKY peKyNepaTuBHOTO
tumy. TermmooOMIHHUKK KOXYyXOTpyOdacTi OJHO- Ta 0araToXoJ/OBi, CIHipajbHI,
pebpucti, TulacTUHYaTI Ta 1H. TeriooOMiHHA arapaTypa pereHEepaTHUBHOTO THITY.
BuszHaueHHsT oONTHUMalbHUX MIBUAKOCTEW TEIJIOHOCIIB Ta KIHIEBUX IE€pernaiB
TeMITepaTyp. AJTOPUTM PO3paxyHKY TEIIOOOMIHHOI amapaTypH peKylnepaTuBHOTO Ta
pererepaTuBHOTO TUITY. KOHIEHCATOPH 3MIMIaHHS, aITOPUTM iX PO3PAXyHKY.

OOnagHaHHA Ta YCTaTKyBaHHsS MJisi MPOBEACHHS NPOLECIB O10CHHTE3Y.
Knacudikauis ¢epmenrtaniitnoro oOnagHaHHSA. AepoOHI Ta aHaepoOHI YMOBH
KyJIbTUBYBaHHS MIKPOOPTaHI3MIB.

Bumoru 110 cTepuiibHOCTI MPOBEEHHS MpoIieciB 6iocunTe3y. Tumosa anaparypa
JUTSI IATOTOBKY TTOKMUBHUX CEPEIOBUIII.

Crepuizaliiiii nmporeaypu. Y cTarkyBaHHS JJi MepioanydHoi 1 O6e3nmepepBHOI
cTepuiizarlii. [mkeHepHa peaizairis cmoco01B CTEpUIIi3allii arapaTypy Ta KOMYyHIKaIlii.
Bu6ip minii YHC 1 TeXHOJIOT14HI pO3paxXyHKH JIiHii.

Metonu crepumizaiii TOBITPS TiJ 4Yac KYyJbTHUBYBaHHS MIKPOOPTaHI3MIB.
Amapatypa Jy1s cTepuIizarlii aepariitHoro moBiTps. MeToau cTepuiizaliii moBITPs Mij
Yyac KyJIbTUBYBAHHS MIKpOOPTaHi3MiB.

3.3 BunaproBaHHA

®di3UyHa CYTHICTb MPOIIECY Ta MOro 3aCTOCYBAHHA B XIMIUHINA Ta HAPTOXIMIUHIN
TexHoJIoT1i. BumaproBanHsi miag TUCKOM 1 BakyyMoM. OJIHOKpaTHE BUIIAPIOBAHHS.
Cxema OJHOKOPIYCHOI BHUIIAPHOI yCTaHOBKH. MatepiaibHUN Ta TEIUIOBUN OallaHC
OJTHOKPAaTHOTO BHIIApIOBaHHA. TemoTra po3uyMHEeHHs. 3arajibHa Ta KOPHCHA PI3HULA
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Temrneparyp. BusHaueHHs 3araJbHOI PI3HUII TEMIEpaTyp 3 YpaxyBaHHSIM
TeMIepaTypHOi Ta TiApocTaTHUHOI Aenpecii. ['iapaBniuni BTpaTu. BusHaueHHs BUTpaT
Ipit0v0i apH Ta IUIOINII MOBEPXHI TeI1000Miny. [IuToM1 BUTpaTu rpiroyoi napmu.

baratokpatHe BunapoByBaHHs. CyTHICTb Ta TepeBard 0araTOKpaTHOIO
BUnapoByBaHHs. [IpssMoTeuilini, MPOTUTEUiiiHI 6araTOKOPITyCHI BUMIApH1 YCTAHOBKH Ta
YCTAaHOBKA 3 TEIUIOBUM HacocoM. [lopiBHsUIbHA XapaKTEpHUCTHKA PI3HUX CXEM
BUIApIOBaHHS. MartepianbHUi Ta TEIJIOBUHM OalaHCH 0araToOKpaTHOTO BUIAPIOBAHHS.
Po3monin 3aranbHOT pi3HUIN TemrepaTyp B 0araToKOpITyCHiM BUMApHiA YCTaHOBIIL.
Po3monin KOpUCHOI pi3HUI Temmeparyp Mo Kopriycam. OnTumalibHa KUTbKICTh
KOpPITyCiB B yCTaHOBKAaxX 0araToKpaTHOTO BHIMapioBaHHA. KOHCTPyKIl BHUITapHHUX
amapaTiB 1 ix kmacudikamis. Bumaphi amapaTé 3 TPHUPOAHOI0 Ta BHUMYIIECHOIO
HUpKyJsieto. ['paBiTaniiiHi Ta pOTOPHI BUIAPHI amapaTd. AJNTOPUTM pPO3PaXyHKY
BUTIAPHUX YCTAHOBOK.

3.4 lITy4yHe 0XO0JI0>KEHHSA

[Tosicautu (Pi3uyHy CyTh TEPEHECEHHS TEIUIOTH 3 HHU3BKOTO HAa BUCOKUMN
TEeMIIepaTypHUN PIBEHb.

3BopotHuit nukin Kapuo. XonomwibHuil koedimieHT. OXOJOIKEHHS MpU
130€HTPOIIIHOMY Ta 130€HTAIBIIHHOMY PO3IIUPEHHI. TeMiepaTypa 1HBepCii .

[TomipHe oxonomkenHsa. Criocobu momMipHOro 0xoJokeHHs. [lapokomMipeciiini
XOJIOJIMJIbHI YCTAaHOBKH. XOJIOAWIBHI areHTu. L{ukmm 3 cyXuMm X0a0M KOMIIpecopa.
[lo6ynoBa 1wmkmB B T-S Ta P-I giarpamax, BHU3HAauY€HHS  UTOMOI
XOJIOZOMPOIYKTUBHOCTI, TEIUIOBOTO HABAHTAXKEHHSI TEIUIOOOMIHHOI —amaparypi,
BUTPATH XOJIOJI0ATCHTY Ta pO3paxyHOK MOTYKHOCTI Kommpecopa. CxeMu mapoBOISHOT,
€JIEKTPUYHOI Ta aOCOpPOIINHOT XOJOIMUJIBHUX YCTaHOBOK. (CXxema po3paxyHKy
YCTaHOBOK TTOMipHOTO OXOJO>KEHHSI.

['muboxe oxonomkenHs. MiniManbHa poboTa aJist 3piakeHHs ra3iB. CTyneHeBe
OXOJIO/DKCHHS 13 3aCTOCYBaHHSM  MPOMDKHUX  XOJOJWUJBHUX  arperaris.
PerenepaTuBHUMN UK 3 130€HTATIBITHHAM PO3IMIMPEHHSAM CTUCHYTOTO Ta3y. AJTOpPUTM
PO3paxyHKy YCTaHOBOK IITUOOKOTO OXOJIOIMKEHHS.

4 MACOOBMIHMUI ITPOLHECHU

4.1 OcHoBHu Maconepenayi

®di3uyHa CcyTHICTH Tpoiiecy macomnepenadi. Crtan piBHoBaru. [IpaBumno ¢as.
Mexani3m mpoiiecy macomnepenadi. MonekyispHa, TypOyJeHTHa Ta KOHBEKTHBHA
mudys3ii. Moneni qudysiiinux npouecis. [lepmmii 3akon @ika. BuBectu nudepeniiiine
PIBHSIHHSI MOJICKYJISIPHOT Ta KOHBEKTHBHOI audy3iii. CdopmynoBaTu OCHOBHE
PIBHSIHHSI KOHBEKTHBHOT 1u(y3ii. BuBectu piBHAHHS Ha Mex1 po3auty ¢a3. Busectu
KpUTepii NOA10HOCTI Ta KpUTEPialibHI 3aJIEKHOCTI 11 MaCOOOMIHHUX IPOILIECIB.



MartepianpHuii 6anaHc mpoieciB MacooOMiHy it abcopOuiii. BuBecTu piBHSHHS
pob6ouoi diHiT mporecy s adbcopOIii AJIsl BUTIAJIKIB KOJIM JIiHIS pPIBHOBAru mpsMa Ta
KpuBa. BuzHaueHHs cepeHbOi pyIIiHHOT CUIIM MPOLIECY, KOJIH JIiHIS piBHOBArd Mpsmi
1 kpuBa. [IpoBecTr nepeTBOPEHHSI OCHOBHOTO PIBHSIHHS Macomepeaayl i1l HacaIKOBUX
anapariB. [TosicHuTH G13U4HY CyTh YKCIIa 1 BUCOTH OJIMHUIIb MacorepeHocy. Buectu
3QJICKHICTh KoedilieHTa Macorepenayi. [lopsmok po3paxyHKYy MacoOOMIHHUX
anapariB. Bu3zHaueHHsT BUCOTH HAcaJKOBUX arapaTiB. Bu3HaueHHs uuclia MIMCHHUX
TapiJIOK 32 KIHETUYHUMH KPUBUMHU.

Macomnepenaya B cucreMax 3  TBepAol  (a3or. MacompoBiIHICTb.
[IpoanamizyBatn  gudeHIiiitHe  pIBHAHHA  MacOMPOBIAHOCTI. Koedimient
MmacomnpoBiHOCTI. KpurepianbHe piBHSHHSA Macomepenadi B CHCTEMax 3 TBEPAOIO
¢azoro.

SIBumia mepeHocy B ra3opiAnHHUX cuctemax. [lepeHoc pedoBrHU B 6iopeakTopax.
TexHomor1i 1711 OTPUMAaHHS BOAM OUUILIEHOT Ta BOIM JJIs 1H €KII1i. XapaKTEPUCTHKA Ta
[[IJTbOBE MPU3HAYECHHS BOJIU Y (dapMaleBTUYHOMY BHUPOOHUIITBI. THITOBI TEXHOJOTIi
JUI OTPUMaHHsS BOJW OYHMINEHOI Ta BoAM I i1H ekmiit OcoOJIMBOCTI MPOILECiB
nepeHocy KUCHIO B OiopeakTopax. ['azopinunHi cuctemu. ['azoBMicT miH Ta MikdaszHa
noBepXxHsa. Peosnoriydi BIacTHBOCTI Ta3opiAMHHUX cUcTeM. llepeHoc iMITynbCcy B
ra3opiIMHHUX CHUCTeMax. SIBuIllla MepeHocy B Ta3opiAMHHMX cuctemax. I[lepenoc
pEYOBHHH B OiOpeakTopax.

4.2 Abcopoiist i mecopOuist

@di3U4YHa CYTHICTh IIPOLIECY 1 HOTO 3aCTOCYBAHHS B XIMIYHIN Ta HA)TOXIMIUHIMI
TexHosorii. PiBHOBara B mpouecax abcopOuii. ®i3uyHa Ta XiMiuHa abcopOiis.
MartepianbHuil Ta TeroBuil OanaHncu abcopOuii. BusHadyeHHsT MiHIManbHUX BUTPAT
nornuHava. Heizotepmiuna adcopOuis. Jdecopbuia. Kinetuka nponecy. [IpuHuumnosi
CXeMH TIpoiieciB abcopOrii: MpOTUTEUiNHI, TPSIMOTEUIHHI Ta 3 PEHUPKYJIAIIEI0 O
piaKiit Ta Ta30Bii ¢asi.

di3uyHa CyTHICTH TIpoliecy jecopOii. MarepianbHuii OamaHc TMpoiiecy.
Cxiacti piBHSIHHA MaTeplaJibHOTO OanaHcy Tmpoiiecy B audepeHIiaibHii Gopmi.
OpnepskaHHs piBHIHHA poOouoi diHiT mporecy. Criocodu mpoBeaeHHs aecopOirii.

4.3 PexTudikauis

@di31yHa CYTHICTh IIPOLIECY 1 HOTO 3aCTOCYBAHHS B XIMIUHINA Ta HaTOXIMIYHIN
texHoJorii. da3oBa piBHOBara cuctemi piauHa—map s OiHapHUX cymimiell. Busectu
PIBHSIHHSI MaTepiajJbHOIO 1 TEIuioBoro OamaHcy pekTudikaiii. diermMoBe 4YHCIO.
[lepioguuna Ta Oe3nepepBHa pekTudikaiii. BuBectu piBHAHHS poOOYMX JIHIN IS
BEPXHbOI Ta HUKHBOT YaCTUHU KOJIOHU. KiHeTuKa mporiecy pekTudikaiiii. A3eoTpornHa
Ta EKCTpAKTUBHA peKTh(dikaiis. Bu3HaueHHS MIHIMAJIBHOTO (IJIETMOBOIO 4YHCIA.

10



Crocobu po3paxyHKy 4ucia JIACHUX Tapiiok. PekTudikariss 6araToOKOMIOHEHTHHX
cymimieit. [IpuHIUIIOB1 CXEMU TIPOIIECIB.

Huctmnsiis. OnHokpaTHe BumapoByBaHHs. [IpocTa nmeperoHka Ta rneperoHka 3
nederMarii€ro, meperoHka 3 BOJSHOIO Maporo. BUBECTH pIBHSHHS IS pPO3PAXyHKY
IPOCTOi MEPETOHKH.

4.4 ba3oBi KoHCTPYKIIiI anmapariB 11 adbcopOuii i pexTudgikaunii

[TniBkoBi kooHU. [IpuHiun po6otu. Tumnu mIiBKOBUX KOJOH. Pexxumu poOoTH.
[NaponnHamika MIiBKOBUX anaparis.

HacankoBi komonu. [Ipunnum pob6otu. Tumm Hacamok. PoGodi pexumu.
[NaponnHamika HacaaKOBUX KOJOH. Bu3HadeHHS po00YOi MIBUIAKOCTI razy mpu
NPOTUTEUINHINA CXEMI.

Tapinuacti kononu. [Ipuniun podbotu. OCHOBHI TApUIKU: KJlaraHH1, KOBIIAYKOBI,
ciTyacTi Ta npoBaibHi. PoOoui pexxumu. ['iponnnamika Tapiryactux KoyoH. Cxemu
pO3paxyHKy anapatiB JJid MPOBEACHHS TpolieciB adbcopOiiii Ta pekTudikartii.

4.5 Ilpouecu ekcTpakuii B cucTeMax piimHa—piguHa

®di3uyHa CYTHICTh MPOLIECY €KCTPakKilii Ta MOro 3aCTOCYBaHHsS B XIMIYHIN Ta
HadTOXiMIUHIM TexHoorii. PiBHOBara B mporiecax ekcTpakiiii. MaTtepiaibHuii 6anaHc.
Hiarpamu mporeciB exkctpakiili. Kinetnuyni 3akoHoMipHOCTI. [IpuHIMIOBI cxemwu
npolueciB ekcTpakuii. ba3oBi KOHCTpyKIii ekcTpakTopiB. ['padoanamiTiunmii crnociod
BU3HAYEHHS YMCIIA CTYIEHIB €KCTPaKLIIi.

4.6 TIpouecu po3yHHEHHSs Ta eKCTPAKUII B cHCTeMaxX TBep/ie Tilo—piguHa

@di314yHa CyTHICTh MPOLECY Ta HOro 3aCTOCYBAHHS B XIMI4HIN Ta HAQTOXIMIYHIN
TexHoJorii. PiBHOBara, MarepiagpHuUi OajlaHC, KIHETMKA NpOLECYy PO3YMHEHHS.
BusnaueHHst yucna cTyrneHen excrpakiii 1 modygosa giarpamu. [IpuHIumoBi cxemu
mpoiiecis, amapatypu. CxeMu po3paxyHKy anaparis.

4.7 AncopOouis

®di3uyHa CyTHICTH MPOIIECY Ta HOTO 3aCTOCYBAHHS B XIMIUHIM Ta HA()TOXIMIUHIHI
texHoJsorii. PiBHOBara B mporecax azacopoOmii. Temmora amcopOrrii. AnacopOeHTH.
YMoBu aecopb6irii. Matepianbhauii 6ananc nporiecy. Kinetuka agcopo6irii. [Ipuanumosi
CXEMHU TIPOIIECIB aicopoOIlii, anmapaTypa. Cxema po3paxyHKy ajcopOepiB.

4.8 Ilpouec po3aijieHHs 3 BUKOPUCTAHHSAM PO3AiJIbHUX MEePeropoaoK

@di314yHa CYTHICTH MPOIIECY Ta HOT0 3aCTOCYBAHHS B XIMIUHIM Ta HAPTOXIMIYHIN
TeXHOJIOT1i. MIKpOMOpHCTI Ta NoJiiMepHI MeMOpaHu. MemOpaHHe pO3JIJIEHHS PiIMH,
ra3iB, MeMOpaHHE BUIIAPOBYBAaHHsS. 3BOPOTHIM ocMoc Ta ynbTpadinbrpanis. Teopis
MIPOHUKHEHHS PEUOBHH CKpi3h MeMOpaHu. Amaparypa i 3MIMCHEHHS MPOIIECY;
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amapaTd 3 IUIOCKO-KaMEpHUMU Ta TpyOuaTUMH (QUIBTPYIOUMMH €JIEMEHTaMH,
GIIBTPYIOUUMH €JIEMEHTAMH PYJIOHHOTO TUITY Ta TOPOKHUCTUMH BOJIOKHamMH. CxemMu
po3paxyHKy amapaTiB. MeMOpaHHI TMpoIecH KOHIICHTPYBaHHS 1 PO3AUICHHS:
MIKpO(IIETPYBaHHS, YIAbTpadUIbTPYBaHHS, HAaHO(UILTPYBaHHS, 3BOPOTHUH OCMOC.
[ToHATTS TIPO CEIEKTUBHICTH 1 MPOHUKIUBICTH MeMOpaH. Teopis piBHOBaru JloHHaHa.
Knacudikamis memOpaH. IcHyrodi 1 MNEepCHeKTUBHI KOHCTPYKIl amapaTiB IS
OapoMeMOpaHHUX  TPOIICCIB  OYMIIEHHS 1  KOHIEHTPYBaHHS  MPOIYKTIB
MIKpOO10JIOT1YHOTO CUHTE3Y.

4.9 Cyminns

®di3uyHa CYTHICTh MpPOLIECY CYIIIHHS Ta HOTO 3aCTOCYBaHHS y XIMIYHIN
texHosorii. CnocoOu TemioBoro cymriHHg. PIBHOBaX»Ha BOJIOTICTH 1 3B’ 30K BOJIOTH 3
BUCYIIyBaHUMHU MatepiasaMu. BiactuBocti Bosororo mosiTps. IToOymoBa «l—d»-
JiarpaMu JjIsl BOJIOTOTO TOBITPS, METOJMKA MPAKTUYHOTO BUKOPUCTAHHS Jiarpamu.
MartepianbHuii 1 TEMI0BUM OajlaHncu CylIiHHA. 300paKeHHSs MPOIIECiB CYIIHHS Ha «l—
d»-miarpami Bosiororo moBitpsi. [I[pHHITUIIOBI CXEMU MPOIIECIB CYLIIHHS Ta PO3PaXyHKH
13 BukopucTaHHsM «l—0d»-miarpamu. OCHOBHI THUIIM NMPOMHUCIIOBUX CyIIapok. Cxema
pO3paxyHKy apamMeTpiB 1 TEXHIYHUX XapaKTEPUCTUK CYIIAPOK.

4.10 Ilepepo06.JieHHs MoTiMepiB, IUIACTMAC | TYMOBHMX CyMilllei

OcHOBHI BIJOMOCTI MNpo TMojiMepu Ta I[actMacu. HamoBHioBaui Ta
KOMITO3HUIIIMHI Mareplaid 3 BHUKOPHUCTaHHSAM ImoiiMepiB. OCHOBHI BJIACTUBOCTI
TE€pPMOILIACTIB. 3arajbHi BIJOMOCTI PO peosorito. HbI0TOHIBChKI i HEHBIOTOHIBCHKI
piguHu. OCHOBHI mNapaMeTpu B’s3KO1 Teuii; KpuBi Tedii. BucokoenacTuuHi Ta
penakcaniiiHi BIacTUBOCTI noiimMepiB. [liarorosui, opMOyTBOPIOBaIbHI Ta 3AKIHOYHI
METO/IM NepepoOKH MIacT™Mac.

[Ipomec 3MmimryBaHHS TOMIMEpPIB 1 MaTepiaiB 3 iX 3aCTOCYBaHHSIM.
KoHcTpykTUBHO-TEXHOIOTTYHE 0(DOPMIICHHS TIpoIiecy 3MinTyBaHHS. KOHCTPYKTHUBHO-
TEXHOJIOT1YHE O(GOPMIICHHS MPOIIECIB BAIBIIOBAHHS 1 KajmaHApyBaHHS. EKcTpys3is
noJiiMmepHux MarepianiB. KOHCTpyKTHBHO-TEXHOJOTIYHE 0(OPMIICHHS MPOIECY JIUTTS
mig TUCKOM. KOHCTPYKTHBHO-TEXHOJIOTTYHE OG(OPMIICHHS MPOIECY MNPEeCyBaHHS
noJiiMepHUXx MatepianiB. KOHCTPYKTHBHO-TEXHOJOTIYHE O(OPMIICHHS MPOIECY
TepMO(pOpMyBaHHS BUPOOIB 3 JTUCTOBUX 1 TUTIBKOBUX TepMOIUTACTiB. KOHCTPYKTHBHO-
TEXHOJIOT1YHE 0(OPMIICHHSI BUTOTOBJIEHHS BUPOOIB 3 PEAKTOIJIACTIB.

4.11 CyuacHi MeToIM po3paxyHKiB 00/1aITHAHHSA

Knacudikaiist iCHyrOUMX YHCIOBHUX METOMIB JIOCIHIJKEHHSI HAMpy»XEHO-
ne(opMOBaHOro CTaHy MaIIUH 1 00JIaIHAHHS XIMIYHUX BUPOOHUIITB, 1110 3HAXOATHCS
M1 €0 CKIAAHUX CTAaTUYHUX, [IUKIIYHUX Ta TEMIIEPATyPHUX HABAHTAXKCHb.
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4.12 KoncTpykuii Ta NpMHIMI POOOTH MAIIMH TA 0012 THAHHS

Knacudikariiss yMmoB po60TH MamdH Ta oOJiaHAHHS XIMIYHUX BHPOOHHUIITB.
CunoBe cTaTM4HEe HaBaHTaXeHHs. [lUKIIYHI HaBaHTaKEHHS NEPIOJUYHOL i
TemnepaTypHi HaBaHTaxeHHs. ['paHuuHi ymMmoBU. CxemMu pyHHYBaHHS MallUH Ta
oOJ1aTHAHHS.

4.13 OcHoOBHI cniBBiTHOIIEHHSI MeXaHiku Ae(opMOBAHOI0 TBEPAOIO Tijia

I'eomerpuuni cmiBBigHOMEeHHS. Pi3uuHi crhiBBigHOMICHHS. CIHiBBIIHOIICHHS
piBHOBaru. ['pannyni ymoBu. MexaHika pydHyBaHHsS. Y MOBH HaKOTIMYEHHS Je(PEKTIB
B €JIEMEHTaX MAaIllMH Ta 00JIaJHaHHA.

4.14 Knacudikauis Ta aHadi3 rinores3 Teopiii 000/10HOK

Bubip cucremu rinores, 10 A03BOJISIOTH MOACIIOBATH HEOJHOPITHUM PO3MOILIT
nedopmarliii MONepevyHoro 3CyBy JJII MOKJIUBOCTI MOOYJOBM MAaTeMaTHYHOI MOJENI
pyiiHYBaHHs 0araTolapoBUX KOMIIO3UTHUX €JEMEHTIB OOJIaJJHAHHS XIMIYHHUX
BUPOOHUIITB. MaTemMaTH4Ha MO/JIEIh PO3PAXyHKY MIIHOCTI €JIEMEHTIB 00JIaIHaHHS Ha
OCHOBI 0€3MOMEHTHOi Teopii IUIaCTUH Ta OOO0JIOHOK. MareMatuyHa MOJelb
PO3paxyHKy MIITHOCTI €JIEMEHTIB MaIllMH Ta 00JaJHAaHHS HA OCHOBI MOMEHTHOI Teopii
000JIOHOK.

4.15 OcHOBH YMCJIOBHX METOIB PO3PAXYHKIB 00,12 JTHAHHS

OcHoBM  BaplallliHOTO  MIAXOAY JO BHPIIEHHA 3aJad  BHU3HAYCHHS
neopMoBaHOro cTaHy KOHCTpYKIlid. DyHKIIOHATIU Ta iX BJIACTMBOCTI. Bapiaiis
¢dbynkuionany. Bapiamiitauii npunuun Jlarpanxka. OcHOBHI NoJI0KeHHS MeToly PuTia
Ta Metory byoHoBa-I"ansopkina. Meros ckiHueHUX esieMeHTiB. OCHOBHI MOHATTS PO
TUcKpeTHy Mozenb. Knacudikaiis BUAIB CKIHYEHMX eyieMeHTiB. [loHATTS mpo
anpoKCUMYIOUl (QyHKII. MaTpuis >XOPCTKOCTI CKIHYEHOTO e€JIeMEeHTa. 3arajibHa
Ipolielypa BUBOAY BHUPAXKEHHS JUIsI OTPUMaHHS KOe(II[IEHTIB MaTPHUIll KOPCTKOCTI
CKiHUeHOTO enieMeHTa. Di3nyHuit 3MicT KOedili€EHTIB MATPUIL )KOPCTKOCTI CKIHYEHOTO
enemenTa. [loHATTS mpo mIo0anbHYy HyMEpallil0 BY3JIIB KOHCTPYKIIii, BY3JIOBE
HaBaHTaXeHHA. ['panuyni ymoBu. I[lpomemaypa mnoOymoBM 3arajbHOi MaTpHIll
KOPCTKOCTI KOHCTpyKmii. ['moGanmpHa cucrema piBHSHb piBHOBaru. Ilpsami Ta
ITeparliiiii MeTOAN BUPIIICHHS CUCTEM JIHIAHUX PiBHAHb. OCHOBHI TOJIOKEHHS TIPO
¢b13uuHO HenmiHiliHe negopMyBaHHA Martepiany. JliHeapuzaliss HENIHIMHUX PIBHSIHB
MexaHikiu. MeToau BUpIIIEHHS HENIHIMHUX PIBHSAHb. AHall3 Cy4acHUX aJTOPUTMIB
JUHAMIYHOTO PO3pPaXxyHKY KOHCTPYKIIA XIMIYHOTO MAaIIMHOOYIyBaHHS. AJTOPUTMHU
pO3paxyHKy KOHCTPYKIIA XIMIYHOTO MAalIMHOOYAYBaHHS TIPU MNPUMYCOBUX
KoJiuBaHHAX. EQekT pe3oHaHcy.

4.16 TeopeTu4Hi 3acaiu MaTeMAaTHYHOT0 MO/IeJTIOBAHHS
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Cucremu KoopauHaT. 3amuc piBHSHb 30€peKEHHS B PI3HUX CHUCTeMax
KOOpAMHAT. YMOBM  OJHO3HA4HOCTI. MarematuyHe (OpPMYJIOBAHHS  YMOB
OJIHO3HAYHOCTI.

MeTtoau po3B’si3aHHS ~ MaT€MaTUYHUX MOJeNed. AHIITUYHI  METOMM.
HaGmuxeni metoau. YucioBi MeToan. MeToj KiHIIEBUX PI3HHIL. MeToa KIHIIEBUX
eJIeMEeHTIB. MeTo 11 TPUMEK0BOT0 IIapy B MOJICIIOBaHH1 IMPOIIECIB TEIJIO MaCOOOMIHY.
MaremaTuuyHe MOJEIIOBaHHA MPOIECIB TEIUIO MacooOMiHy. MareMaTtuuHe
MOJIETIOBAaHHS T1APOJMHAMIYHUX MpoLieciB. MoienoBaHHs MPOLIECiB IEPEMIIITyBaHHS.
MopentoBaHHSI TPOIECIB 130TEPMIYHOTO PYyXY PIIMHU B INUTMHHUX, KPYIJIUX Ta
KUTBIIEBUX KaHalax. MaTemMaTHuHe MOJENIOBAaHHS TMPOIECIB CTalllOHApHOI Ta
HECTAIIOHAPHOI TEIJIOBIIHOCTI. MaTeMaTH4He MOJENIOBaHHS MPOIECIB MacOOOMIHY
Ta TEIJI0 MacOOOMIHY.

4.17 OcHoBu MexaHiku cynijibHux cepeaoBuil (MCC)

INnoresu MCC 1 ix poiib mpu po3poOlll MaTeMaTUYHUX Mojeneil. 3amaui
MEXaHIKH CyIUTbHOTO cepeaoBuina. [ToHaTTs koHTHHYYMY. Jlarpanxkesi Ta Eiinepesi
KOOpPJIMHATU JUIsI ONUCY PYyXYy TUI, MaTepiaibHa a00 cyOcTaHIlIOHAJIbHA TOXITHA 32
yacoM. Koopaunathi cucremu. Ilonarrs Bektopa. IlpeactaBieHHS BEKTOpIB B
OPSIMOKYTHUX 1 KOCOKYTHUX TPSMONIHIMHUX KoopauHaTaX. OCHOBHUM 1 B3a€MHHUIA
BeKkTOpH1 Oaszucu. Himwuii, BUIbHMI, KOBapiaHTHHM 1 KOHTpaBaplaHTHUW 1HJIEKCH.
Busnauennss tenszopa. IlpeacraBieHHs TEH30piB Yepe3 BEKTOPU OCHOBHOTO 1
B3a€EMHOI0 0a3KCiB, BEKTOPHUHM CYNIPOBIA. YHAapHI A1l HaJl TEH30POM: TPAHCIIOHYBaHHS,
CKaJIsipHa 3ropTKa, BEKTOPHA 3rOpPTKa, CiijJ TeH3opa. biHapHi oneparlii 3 TeH30paMu:
CyMa TEH30pIB, CKaISIpHUNA TOOYTOK, MOJBIMHUI CKaJIspHU 10OYTOK, BEKTOPHUMI
N00YyTOK, TeH30pHUM 100yTOK. [(udepeniitoBanns TeH3opiB. Onepatop ['aminbToHA.
Omneparopu rpajiieHTa, AUBEPreHIlli 1 poTopa, iX (I3UYHUNA Ta MATEMAaTUYHHUUN 3MICT.
[Mpuknagum 3actocyBanHsa 1mx orepatopiB B piBHaHHAX MCC. KpuomiHiiizi
koopauHatu. JudepeHiiroBaHHS TEH30PiB B KPUBOMIHIMHUX KoopauHaTax. Di3uuHi
3aKOHM JJig TBepaux Ti. [Ipeacrasnenns ¢hi3uIHUX PIBHSIHB CTaHY B TEH30PHIM (hOpMi.
CriBBITHOIICHHS] M1 HAIMpYXKEHHAM 1 MIBUAKICTIO Aedopmariii uisi piiuH 1 TasiB.
3akon Hap’e-Crokca. JleBiaTopHi Ta cepelHi HampyKeHHS B pIAMHI. 3aKOH
30epexkeHHs Macu. BuBiA pIBHSHHA HEpO3pUBHOCTI. [HBapianTHa dopma pPiBHSIHHS
30epexxeHHst MacH. PiBHSHHS pyxy. @opmu 3anucy qudepeHIiaabHOTO PIBHSIHHS PYXY.
PiBHSIHHS pIBHOBAru i TeH30pu HanpyxeHb B JlarpawkeBux 3minHux. Tenzopu Ilionu
ta Komn-Eiinepa. 3B'sI30k Mk TEH30pOM HANpPYKEHHA 1 BEKTOPOM HAIpPY>KEHHS.
HopmanbsHe 3ycuiiis 1 Hanpy»KeHHs Ha ToBepXHi. JloTHUHE Hanpy>KeHHS Ha MTOBEPXHI.
[Tpunuun JlamamOepa. 3akoH 30epexeHHs] KUIbKOCTI pyxy (IMIysscy). 3akoH
30epeKeHHs] MEXaHIYHOi eHeprii. 3akoH 30epekeHHs MOBHOI eHeprii. OCHOBHA
cuctema audepenmianbaux piBHsIHE MCC. OcHoBHi piBHssHHA MCC s piavH Ta
rasis.
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5. Komm’rvorepusoBani nmoJsirpagiuni cucremn
5.1 Cséimno, meopia Ko1vopy ma Koab0pouil CUHme3

Pons cBiTiia B momnirpadiuniii ramysi. Teopis kosbopy. MeTou CUHTE3Y
KOJIbOpYy. BUKOpUCTaHHS CBITIOBOTO MPOMEHS JJIsi BATOTOBJICHHS IPYKAPCHKUX (HOpM
BIJIMTOBITHO /10 crioco0y npyky. [Tomirpadigae koas0poBiATBOPEHHS. MeTpooris
KoJIb0py. OCOOMMBOCTI CKaHyBaHHS Ta 0OPOOKH OPUTIHAITIB.

[Tpuctpoi mepeTBOpPEeHHsS CBITIOBOTO CHUTHAy B EJIEKTPUYHUN. SKicTh
onr(ppOBAHOTO 300paKCHHS: PO3AUTbHA 3/1aTHICTb, J1alla30H ONTHYHHUX MIITHHOCTEH,
MacmTabyBaHHs Ta edekT 300paxkeHHs. Po3paxyHOK mapaMerpiB NpPHUCTPOIB AJis
aHaii3zy Ta 00poOku 300pakeHb. ABTOMaTHU30BaHI CUCTEMHU MEPEPOOKH TEKCTOBOI Ta
umoctpaniiinoi iHdopmarii. Cucremu: «Computer-to-Film», «Computer-to-Platey,
«Computer-to-Press». Po3paxyHOK OCHOBHHX IMapaMeTpiB MPUCTPOIB I aHANI3Y 1
BBEICHHS 300paxkeHb. OCHOBU CBITJIOTEXHIYHOTO PO3PAXYHKY CBITJIOONTUYHUX
cucteM OapabaHHUX ckaHepiB. CkaHepH 1 TpUHLIMN iX OyA0BH. CBITJIOCHEPreTUUHHIMA
PO3paxyHOK JIa3€pHOTO aHalli3yr4oro mpuctporo. CranaapTusailisi Ta YNpaBIiHHS
AKICTIO.

5.2. YcraTkyBaHHS 10APYKAPCHKUX MpPoIleciB

CknananeHe Ta GOpMHE YCTaTKYBAaHHS, iX poJib 1 mpu3HayeHHs . CydacHUi cTaH
1 TMEepCHeKTHBU PO3BUTKY TEXHOJIOTI] CKIagadbHUX Ta (OPMHHUX MPOIIECIB
nosirpadiyHoro BupoOHuUITBa. Kriacudikariss J0IpyKapchbKOTO — YCTaTKyBaHHS.
Texnika 1 TexHomoris oOpoOku TekcToBoi iHopmarii. Kpurepii mpoexktyBaHHS
CKJIa/IaJIbHOTO yCTaTKyBaHHs. BIuiuB ciocoOy pyKyBaHHS BiANOBITHOTO BUIaHHS Ha
TEXHOJIOT1I0 MIATOTOBKH TEKCTOBOT 1H(popMalii. TeXHOJIOT14HI 0COOIMBOCTI CKIIaIaHHS
1H(popMaIiiHuX MartepiadiB (1O rpynax CKIaJHOCTl). BUMOrun 1o sIKOCTI TEKCTOBHMX
dbopm. YcTaTkyBaHHS JJisi MOHTa)ka Ta KomitoBaHHs. [Ipu3HauenHs, kinacudikaris i
OynoBa MammH it 00poOku ¢doTomarepianiB. Po3paxyHOK OCHOBHUX MapameTpiB
BY3JIB YCTaTKyBaHHS ISl XIMI4HOiI 00poOku doTomarepianiB. OCHOBU PO3PAXyHKY
CEKIIii TepMOCTaTyBaHHSI PO3YHMHIB MAalTUHU JJI1 XIMI4HOT 00poOKu (hoTOMaTepiais.
MeTonuka po3paxyHKy JKEpesl OCBITICHHS KOHTAKTHO-KOIIIOBaJIbHUX BEPCTATIB.

[IpucTpoi asig BUBOLY 3BEPCTAHMX IOJIOC, iX TEXHOJIOTIYHI XapaKTEPUCTHUKH,
BUKOPUCTOBYBaHI  MaTepiayid, NOpUHIMOM  (QyHKIIOHYBaHHS.  OcoOIMBOCTI
KHIDKKOBOT O, KypHAJIBHOTO Ta Ta3€THOTO BEPCTaHHSI.
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Enexktporpadgiuni ¢opmui amaparu. SKicTb onuppoBaHOTO 300pa’KEHHS:
pO3IIJIbHA 3AaTHICTb, Jlana30H ONTUYHUX IIUIBHOCTEH, MacmTaOyBaHHS Ta e(exT
300paxeHHs. Po3paxyHOK OCHOBHMX MapaMeTpiB MPUCTPOIB ISl aHaJli3y, 0OpOOKHU Ta
BHUBOJy 300paKeHb.

5.3 YceTraTKkyBaHHA 1JI1 BUTOTOBJIEHHS IPYKapCcbKUX opm

Knacudikamis apykapcekux ¢opmM, iX TpH3HAYEHHS Ta OCOOJMBOCTI
BUTOTOBJICHHA. Ponb 1 mnpusHaueHHs QopMHoro ycratkyBanHs. [lpuctpoi ans
BUTOTOBJICHHSA JPYKapChbKUX (OpM B 3aJE€KHOCTI BiJ cmocoly apyky. Jlazephi
MPUCTPOI JIS IPSMUAX METO/TIB BUTOTOBJICHHS IPYKAPCHKHUX (HOPM.

OOGnagHaHHA 1JI TPOSIBJICHHS €KCTIOHOBAHUX MaTtepiaiiB. MOHTaXKHI CTOJIM Ta
BEpCTaTH, IpU3HAYCHHS, Oy10Ba Ta IPUHIUI pOOOTH

Oco0nMMBOCTI yCTaTKyBaHHS JUIS BUTOTOBJIGHHS MOHOMETaleBUX (HopM
IIOCKOTO  O()CETHOTO  JIPYKYy  MO3UTMBHUM  KOIIOBAHHSAM Ta  JIa3epHUM
BUIIPOMIHIOBAHHSIM.

VYceratkyBaHHs I BUTOTOBJICHHS (poromosiMepHux (opm 3  TBepaux
dboTononiMepu3aiiHuX MaTepiaiiB.

Oco0MMBOCTI yCTaTKyBaHHS JJIs1 BATOTOBJICHHS ()OPM ITHOOKOTO JPYKY.

5.4 JIpykapcbKe yCTATKYBAHHS

[Ipouiec npykyBanHs 1 kiacu@ikaiis crmoco6iB apyky. OCHOBH MeEXaHIKU
JIPYKapChbKOTO KOHTaKTy. YMOBHU OTpPUMAaHHs sIKICHOTO BiaOutka. Jledopmariiiini
BJIACTUBOCTI BUTPATHUX MaTepialiB 1 JieKeld. TeXHOJIOTIUHI HaBaHTAXKEHHS TpU
JPYKYBaHHI 1 TEXHOJOTTYHO HEOOXIAHUM JUIsl APYKYBAHHS TUCK. 3HAYEHHS TUCKY IS
CTBOpPEHHs CcTaOUIbHOTO Mmapy ¢apOou. 3MiHA BJIACTUBOCTEM mMamepy BHACIIIOK
CTBOPEHHSI TUCKY 1 mepeHeceHHs (papOu y mpoueci ApykyBaHHs. HaBaHTakeHHs Ta
nedopMariii B 30HI JIPyKapchKOTO KOHTakTy. llepeman THUCKy TpH ApyKyBaHHI.
CTBOpeHHSI THUCKY, €JIEMEHTH MIATPUMAHHS HOro Ha MOCTIHHOMY piBHI. BenuunnHa
CMY’KKH KOHTaKTy. PO3mous1 THCKY MO MIUPUHI CMY>KKH KOHTAKTY.

[TapameTpu, $Ki BIUIMBAaIOTh, BU3HAYAIOTh 1 (POPMYIOTH SKICTh BiIOUTKY.
CrtpykTypa noOya0BH OpYKapChKUX amapaTiB nosirpadgigyaux mamuH. OcoOImMBoCTI 1
METOJIMKA PO3PaXyHKY THCKY MPH JIPYKYBaHHI.

5.5. YceraTKkyBaHHs /151 OPOLIYPYBaJIbHO-NAJITYPHUX NPOLECiB
CyTp 1 mnpu3HaYeHHS OpolypyBajdbHO-NAMITYpHUX mpoueciB. [lokazHuku
NpPU3HAYEHHS 1 JIOBFOBIYHOCTI, BHUOIp KOHCTPYKILIi, MaTepiajdiB 1 OCHOBHHUX
TE€XHOJIOTTYHUX PILLIEHb.
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Mexanika pizanss cronu. Jlito4i cuiam B CUCTeMi HDK-cToma mamepy. [Iuroma
cuia pizaHHA. Po3paxyHOK TEXHOJOTIYHMX HaBaHTaXXEHb IMpH pi3aHHI. MexaHi3MHu
HOXa, BUIM Horo pyxy. Hedopmaris cronu mig aiero Oadkd MPUTUCKY, XapakTep il
posmnoaity. Metoauka po3paxyHKy HEOOX1THOTO 3yCUILIS IPUTHUCKY.

Knacudikamis ¢anpLioBalbHUX MAalldH 1 iX MOPIBHAJIBHA XapaKTEPHCTHKA.
HoxoBa @anpitoBasibHa cekifisi. OcoOIMBOCTI MEpEeMIlIEHHS apKylla hamnepy B
HO>KOBIH cekiii. MexaHika Hok0Boro (panbirioBanHs. KaceTHa ¢anbiroBaabHa CEKIIisl.
Oco0nMBOCTI TMepeMilIeHHs] apKylla Tamnepy B KaceTHid anbiicekiii. MexaHika
npotiecy danbirroBanHs. CaMOHaKIIAIU 1 caMOHAKIIaAN-PO3KPUBaYl, iX MPU3HAYCHHS.
Pi3HOBHIHOCTI MEXaHI3MiB BUBOY 30IIIMUTIB 3 MarazuHy.

OCHOBHI BY3JIM Ta MEXaHI3MH HUTKO3IMBHUX MamuH. [lIBeiHi iHCTpyMeHTH.
[Ipomiec meTieyTBOPEHHSI B pe3yJibTaTl B3aeMOJli IMIBEHHUX 1HCTPYMEHTIB.
TpancropTyrodi MpUCTPOi HUTKO3UIMBHOTO aBTOMaTa. MeXaHi3M XUTHOTO CTOJaA.
[{uknorpama pyxy XHTHOTO CTOJIa, XapaKTEpPUCTHKAa OKpeMHx (a3 HOTro pyxy.
HaBanTa)keHHs, 110 1iF0Th B MEXaH13M1 XUTHOTO cToJia. [IprBOo XUTHOTO CcTOJNA, IIUISAXH
3MEHIIICHHSI 1HEPLIMHUX HABAaHTAXKEHb.

Mexanika mporecy mpecyBaHHs mnanepy. Buaum gedopmamiit. [lnsaxu
JIOCSITHEHHSI MaKCUMaJIbHUX 3HAY€Hb 3aJIMINKOBHX jaedopMariii B ctoci. [Ipecu mms
00THUCKY C(haNbIIbOBAHUX 30IIUTIB, KOPIHIIB KHIKKOBUX OJIOKIB 1 KHUT TICIIsSI BCTAaBKU
OJIOKIB y TamiTypku. PO3paxyHOK €HEepreTMYHHUX NapaMmeTpiB MEXaHi3MIB HOXIB 1
TOJIOBHOTO TIPUTHUCKY.

MexaHnika nporiecy TUCHEHHS. PO3paxyHOK TEXHOJOTIYHUX HaBaHTaXXEHb MpPHU
TucHeHHi. OCHOBHI BUKOHABY1 MeXaHi13Mu TipeciB. [1030710THI pecu TUTeTLHOTO THITY.
TexHonoriyHa cxema 1 MpUHIUI PoOOTH.

Haniiinicth, eheKTUBHICTD 1 TPOYKTUBHICTh MOTOKOBUX JiHIN. [lepciekTuBu
po3BUTKY. OOIrpyHTYBaHHS HEOOXITHOCTI CTBOPEHHS KOMIUIEKCY YHIBEPCAIbLHOTO
TEXHOJIOTIYHOTO yCTATKyBaHHS ISl BATOTOBJICHHS! KHUYKKOBOI MTPOJTYKITii.

5.6 Mexanika noJrirpadgiynux MalmMH-aBTOMATIB

3aranpHa KIacuQikaiis MavH 1 IX TEeXHIKO-eKCIUTyaTaIliiHI XapaKTePUCTHKHU.
MammHH1 TeXHOJOT1YH1 npouecu 1 onepauli. CTpykTypa moOyqoBu HoJirpapiayHux
MamuH. [{ukiosi miarpamu. BimoMocTi 3 Teopii moaiOHOCTI 1 aHaNi3y PO3MIpHOCTEH
MEXaHIYHUX BEITUYHH.
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BuxinHi 1 koMOiHOBaH1 IUKJIOB1 MEXaHI3MHU. 3aa4i aHaI3y 1 CHHTE3Y IIUKJIOBUX
MexaHi3miB (LIM). 3aranbHi nUTaHHS JUHAMIKK MamuH. Teopis moi0HOCTI 1 aHaII3y
PO3MIPHOCTEH MEXaHIYHUX BeJIMYMH. [IOHATTS TMPO OJMHUYHI MEXaHI3MHU.
OcoOMuBOCTI KpUTEpiadbHUX METOIIB PO3paxyHKy Ta JOCHII)KEHb BHUKOHABYUX
MEXaHI13MiB.

3aKOHM TEPIOJUYHOTO pPyXy [HMKJIOBUX BHUKOHAaBYMX MEXaHI3MIB, iX
knacudikaiis 1 Kputepii ouiHky. [lo3uiiiHi 1HBapiaHTH 3aKOHIB MEPIOUIHOTO PYXY.
['eoMeTpuyHi BJIACTHBOCTI OAMHUYHMX KIHEMATHYHUX 1 KIHCTUYHUX Jllarpam.
[TpakTuuHi pekomeHaaIli 3 BUOOPY 3aKOHIB MEPIOAUIHOTO pyxXy. TpaauiiiiiHi 3aKOHH
MEePIOAMYHOTO PYyXY Y BUKOHABUMX MeXaHI3Max moJjirpadgiuyaux MamuH. [Tapametpu i
KiHeMaTH4H1 (PYHKI[T KOMOIHOBAaHUX 3aKOHIB PyXY.

Oco0aMBOCTI BUKOPUCTAaHHS KyJladykoBuX MexaH13MiB (KM) y nomirpadiunux
MalllMHaX-aBToMaTax. AHali3 KyTiB THUCKY Ta migilomy mpoduIo Kyjladka. AHai3
MUTTEBUX K.K.J. KYyJaUYKOBUX MeXaHi3MiB. Po3paxyHOK pajiiyciB-BEKTOPIB Kyladka i
KYTOBHUX TTOIIPABOK.

HaBantaxkxenns Ta Jnedopmaiii BUKOHABUMX MEXaHI3MIB. YpaxyBaHHS
«HAsIBHOT» KYTOBOI IIBHUJIKOCTI TOJIOBHOTO Bally. YpaxyBaHHS MPYKHUX KOJHBAHb
MEXaHIYHUX CHCTEM Ta BTPAT Ha TEPTS B KIHEMATUYHUX MMapax IUKIOBUX MEXaHI3MiB.
BusHaueHHsT [OAAaTKOBOTO pyxXy Ta TpyxkHOI nedopmamii mnepemaBaIbHUX
BAJIOMPOBO/IIB. BU3HAUEHHS MO3UIIINHOT MOXUOKHU MOJOKEHHSI BUX1IHOI BUKOHABYOI
JAHKU MEXaHI3MIB. 3aCTOCYBaHHS 3pIBHOBAXXYBAJIbHHMX MPHUCTPOIB 1 cTaOLIi3aLisg
nedopmariii Ta MONEPEAHHOrO0 HATATY. TexHIYHA Ta BHUPOOHHMYA TMOTYKHICTb.
Haniiinicte poOOTH ycTaTKyBaHHS.
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IV. PEUTUHI OBA CUCTEMA OITHIOBAHHSI BCTYITHOI'O
BUITPOBYBAHHA

1. [TouaTkOBUH peUTHHT a0ITypi€HTA 32 €K3aMEH PO3PAXOBYETHCS BUXOJAUH 13
100-6anbHoi mkanu. [Ipu BU3HAUCHHI 3arajbHOTO PEHTHHTY BCTYIHHKA MOYATKOBUN
pEeUTHHT 3a eK3aMeH nepepaxoByeTbess y 200-0anpHy IIKady 3a BiAIMOBIIHOIO
taburero (m.4) .

2. Ha ex3ameHi abiTypi€eHTH TOTYIOTbCA JO YCHOI BIAMOBIAI Ha 3aBAaHHSA
eK3aMEHaLIHHOTO OLIeTy.

KoyxHe 3aBmaHHS KOMIUIEKCHOTO (paxoBOTO BCTYITHOTO BUMPOOYBAHHS MICTUTh
Tpu TeopeTHuHi mnuTaHHsA. llepmni ABa TUTaHHS € 3arajJbHUMH 33 Taly33i0
iH(popMaliiiHux TexHoJorid. OCTaHHE TUTaHHS OpPIEHTOBAHE Ha CHEIlalbHY
MiTOTOBKY BCTYITHUKA.

KosxHe 3 mepimmx BOX MUTaHb OLIHIOEThCA y 30 OalTiB 32 TAKUMU KPUTEPISIMHU:

- «BIIMIHHOY, ITOBHA BIAMOBIAb, HEe MeHIIe 90% moTpidHoi 1HGopMartii — 27-30
0aJiB;

- «J100pe», JOCTaTHLO MOBHA BIAMOBIAL, HE MeHIe 75% moTpiOHo1 iHGOopMaIii
(mpuUIycTUM1 HE3HAYHI HETOYHOCTI) — 23-26 Oaris;

- «3aJI0BUIBHO», HEMOBHA BIJNOBiAL, He MeHIIe 60% moTpiOHOI 1HDOpMaIii
(BIATIOB11b MICTUTD MEBHI HeIOMIKK) — 18-22 6ainu;

- «HE3a/I0BUILHOY, BIJIMOBIAL HE BIANIOBIIA€ YMOBAM JI0 «3aJI0BUTbHO» — () OatiB.

Tperte nutanua oniHO€eThHes y 40 OaniB 3a TAKUMHU KPUTEPISIMU:

- ««BIIMIHHOY, TIOBHA BiAMOBIib, HE MeHIIIe 90% moTpibHOI iHpopMarttii — 36-40
OaiB;

- «J100pe», TOCTaTHBO MOBHA BIJMOBIAb, HE MeHIIe 75% nmoTpiOHO1 1HPpOopMalii
(mpunyctMi He3HayH1 HeTOYHOCTI) — 30-35 Ganis;

- «3aJI0BUIBHO», HEMOBHA BIJMNOBiAL, He MeHIIe 60% moTpiOHOI 1HDOpMaIIii
(BIZTIOB1Ib MICTUTD IEBHI HEJIOMIKH) — 24-29 GautiB,;

- «HE3a/I0BLILHOY, BIJIMOBIAL HE BIANIOBIIA€ YMOBAM JI0 «3aJ10BUTbHO» — () GaJtiB.

3. Cyma 06aniB 3a BIAMOBIII Ha €K3aMEHI NMEPEBOJIUTHCS 10 €K3aMeHaIHOT
OLIIHKM 3T1JIHO 3 TaOJIUIIEIO:

baan Oninka
100...95 Bigminao
94...85 Jyxe nobpe
84...75 JloOpe
74...65 3a10BUILHO
64...60 JlocTatHbO
Menmie 60 He3anosuibHO

22



4. Cyma OaiiB 3a BIANOBIII HA eK3aMeHi nepeBoauTbes 10 200- O0anbHOI MIKaIu
3T1JIHO 3 TaOJIUIIEIO:
TaOnuus BIANOBIAKOCT] OUIHOK PeHTHHIOBOT cHeTeMH omirioeanna (PCO, 60...100) 6anam 200-6ansHo1 wkaan (100...200)

Ouinka banu Ouinga basm Ouinxa bamm Ouinka bamu
PCO 100...200 PCO 100.,.200 PCO 100...200 PCO 100...200

60 100.0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177.5
62 105.0 72 130,0 82 155.0 92 180,0
63 107.5 73 132,5 83 157.5 93 182,5
064 110.0 74 135.0 84 160,0 04 185,0
65 112,5 75 137.5 85 162,5 935 187.5
66 115,0 76 140,0 86 165,0 96 190,0
67 1175 77 1425 87 167,5 97 192,5
68 120,0 78 145,0 88 1700 98 195,0
69 122,5 79 1475 89 172,5 99 197,5
100 200,0
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V. MIPUKJIAL EK3AMEHAIIHHOI'O BLJIETY

®opma Ne H-5.05

HauionagabHuii TeXHiYHUI YHiBepCcUTeT YKpaiHU
«KuiBcbknil nmoJiitexHivnuii iHcTuTyT iMeHi Iropst Cikopcbkoro»

(moBHEe HallMEHYBaHHS BUIIOTO HaBYAIBHOIO 3aKJIaJy)

OcBiTHIH CTYIIHB 0okmop @inocogii
CrenianbHicTh 133 I'any3zese mauwiunodyoysanus
(Ha3Ba)
Hauanpna qucnurmiina Bemynnuii icnum

EK3AMEHALIIAHUI BLJIET Ne

1. Ilumannsa 1

0 I Bapianm 6i0noeioi na numanms 1

0O 2 Bapianm 6i0nogioi na numanus 1

0 3 Bapianm 6i0noeioi na numanms 1

2. Illumanns 2

3. Hlumanns 3

3aTBEpAKEHO
["apaHT OCBITHBOI IpOTpaMu SApocnas KOPHIEHKO

Kuis 2022
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PO3POBHUKMU:

Apocnae KOPHIEHKO, 0.m.H., npog., kagheopu mawiun i
anapamie XiMiuHux ma HaghmoximivHux eupoonuyme, IX0®

Bonooumup CIBELIbKUH, x.m.u., npog., npogpecop
Kageopu XiMiuHO20, NOJIMEPHO20 MA CUTIKAMHO20
Mauunobyoyeanns, IXD

Anopii CTEIIAHIOK, k.m.n., 0oy. 6.0. 3asioysaua
Kageopu mMawiur i anapamis XiMiyHux ma Ha@pmoxXiMiuHux
supooHuyme, IX0

Onexcandp COKOJIBChKHH, k.m.u., doy. 3a8idysau
Kageopu XiMiuHO20, NOJIMEPHO20 MA CUNIKAMHO20
Mawunobyoyeanns, IXD

Mukona 3EHKIH, 0.m.n., npog.,6.0. 3asioysaua kagheopu
Mawun ma azpeeamie nouiepaghiunoco eupoonuymaea, BIII

IOpiu IIOCTAYVK, k.m.H., 0oy. doyenm Kageopu mauiun
ma azpezamis noaiepaghiunoco eupoonuymaea, BIII
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IIporpamy pekoMeH10BaHO:

BueHoro pasoro iHkeHepHO-XIMIYHOTO (PaKyIbTETy
['onoBa BueHO1 paau €sreu [IAHOB
npotokoit 1 Bix 31.01.2022 p.

Buenoro pazoro BUIaBHUYO-TIONITPa(iuHOTO 1HCTUTYTY
['onoBa BueHoO1 paau Tersna KUPTYOK
npoTtokost Ne 7 Big 26.01.2022 p.
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https://ru-ru.facebook.com/vpi.kpi/

