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BCTVYII

[Iporpama  kOMIUIEKCHOTO  (p)axOBOTO  BUIPOOYBAaHHS  MMOKJIMKaHA
3a0€3MeYnTH TPOBEACHHS BCTYNMHUX BHUMPOOYBaHHS JUIsi alITypi€HTIB IO
IparHyTh IMPOJIOBXKUTH HABYAHHS HA MaricTpa 3a cherianbHicTio 133 Tamysese
MalIMHOOYAyBaHHS.

MeToro KOMIUIEKCHOTO (H)axoBOTO BHMPOOYBaHHS JUIsl BCTYIy Ha OCBITHBO-
npodeciiiHy mporpaMmy MiJAITOTOBKA MaricTpa € BUSIBJICHHS PIBHS 3HaHb HAOYTHUX
CTyJICHTaMH BIPOJOBX HaBYaHHS 3a NPOrPaMOI0 MIATOTOBKM OakajaBpa 3
OCHOBHHUX ()aXOBUX JUCIIUTLIIH.

Ha xommiekcHe BumpoOyBaHHS 3a cheriaiizaimiero  «OO0naaHaHHs
dbapmaneBTUYHUX Ta OIOTEXHOJOTIYHUX BHUPOOHUIITB» BUHOCSITHCS HACTYIHI
JUCLUIUTIHY Ta 1X PO3JILIN:

— TMPOIIECH, AlapaTy Ta MAIIMHU raays3i:

O rigpomMexaHiuHi mporecu (TiapocTaTuka, TriIpouHaMiKa, OCaKCHHS,
GLIbTpYBaHHS, LEHTPU(PYTyBaHHS Ta TMEPEMIIIYBAHHA B PIAKUX
CepeIOBUIIAX );

O TeIIoBlI mpolecu (Teryonepenaya, HarpiBaHHS, OXOJIOJKEHHS,
KOHJICHCAIlisl Ta BUIIAPIOBAHHS);

O MacooOMiHHI Tporiecu (Maconepeaaya, TMCTUIIAIIS Ta CYIIKa);

— PpO3paxyHOK Ta KOHCTPYIOBAHHS TUIIOBOTO YCTaTKyBaHHS:

O TOHKOCTIHHI NOCYAUHU (IIOCYJIMHH HABAaHTaXXEHI BHYTPIIIHIM Ta 30BHILIHIM
TUCKOM, OCHOBOIO CHJIOIO, 3TMHAIOYUM MOMEHTOM Ta TIONEPEYHOI CHIIOKO,
YKpIIUICHHSI OTBOPiB, (JaHLEBl 3’€IHAHHS, YIIUJIBHEHHS, PO3paxyHOK OIOp Ta
CTPOMNOBUX MPUCTPOIB).

Kowmmnekcue daxoBe BunpoOyBanHs TpuBae 120 XBWIMH Ta CKIAJAETHCS 3

YOTUPHOX TCOPCTUIHUX 3aIlINTAHbD.



OCHOBHUI BUKJIA]]

[lepenik OCHOBHUX THUTaHb, IO BHHOCATHCA HAa KOMIUIEKCHE (axoBe
BUNPOOYBAaHHS JUIsl BCTYIy Ha OCBITHBO-TIPO(ECiiHY NporpaMmy MiATOTOBKU
Marictpa 1o crnemiagbHocTi 133 ['any3eBe MammHOOy 1yBaHHS:

1. Knacudikauist piAKuX HEOAHOPIIHUX CUCTEM.
Kinernka ¢pinpTpyBaHHS.

AHani3 KOHCTPYKUIi HEeHTpUDyT.

MeToau OYHILIEHHS! HEOTHOPITHUX CUCTEM.
PospaxyHok nporiecy ¢dinbTpaitii.
KoHcTpykii nepeminryounx IpucTpoiB.
Martepianbauii 0amaHC TPOIECiB PO3IIICHHS.

Kinetuka nieHTpudyryBaHHs.

A S AR T

OCHOBHI piBHSIHHS Macollepeaaul.

10.OcamkeHHs i €I CUIT TSOKIHHSL.
11.TlceBno3pikenns. ['iipoanHaMika mpoIiecy.
12.Po3aineHHs cyMinn B IOJII BiIIEHTPOBUX CHJI.
13.MarepianpHuii 6aJaHc MacCOOOMIHHHUX MPOIIECIB.
14.11ceBno3pimxennsi. OCHOBHI MOHSTTS Ta BU3HAYCHHS .
15.0camkenHs M AI€I0 eIEKTPUIHOTO OIS,
16.DinbTpanisa. Kineruka mporiecy.

17.3axon monexynsipaoi audysii (I 3akon dika).

18. AHani3 KOHCTPYKIIIi BIACTIHHUKIB.

19.MeToau OUYHUIIIEHHS HEOTHOPITHUX CUCTEM.
20.T'igpoauHaMika mpoIeCy MCEeBA03PIIHKEHHS.

21.11 3akon Dika.

22 I'paBiTauiiine ocaJykeHHs. BU3HaueHHs POyKTUBHOCTI Fa30BOI0 BIICTIMHHKA.
23.0OcHoBHE piBHSHHS (UIBTpaIlii.

24. Anaii3 KOHCTPYKIIT HEHTPpUPYT.

25.MarepianpHuii 0asaHc rigpOMeXaHIYHUX MPOIIECIB.



26.Po3paxyHOK BIACTIHHUX HEHTPUPYT.

27 IlceBno3pimxkenns. Ormip 3epHUCTOTO CIIOKO.

28.IlepeBaru Ta HEAOJIIKH KOHCTPYKUIT (PLIBTPIB.

29 .MarepianpHuii 6aiaHc MaCOOOMIHHUX MPOIIECIB.

30.3akon macoianaui (3akon Illykapesa).

31.1lepeBaru Ta HEAOIIKM KOHCTPYKLUII arapaTiB 3 ICEBA03PIIKEHHSIM.

32.Buau TeronepeHocy. TemmepaTypHe MoJie, 130TepMidHI MOBEPXHI, TPaIEHT
TEMIEpaTypHu.

33.0xkpemi Bunaaxku audepeHIiitHoro piBHAHHS TEIUIOMPOBIAHOCTI.

34. AHani3 npoliecy Terionepeaayl y BUMApHUX anaparax.

35.AHani3 KOHCTPYKIIIi CyIIapoK.

36. udepentiiline piBHIHHS TETUIONPOBIIHOCTI.

37.0O1HOKOPIYCHI BUNapH1 YCTaHOBKH. OCHOBH PO3paxyHKY.

38.MeToauKa IPOEKTHOTO PO3PaxXyHKY TEIII00OMIHHHKA.

39. AHani3 KOHCTPYKIIii TeTI000MIHHHKIB.

40.BunaproBanns. ®i3uyH1 OCHOBH MPOIIECY.

41.1Insxu iHTeHCU(IKAIIT TPOIECy TeTuTonepeadi.

42.0x0JI0/KyBaIbHI areHTH Ta CIIOCOOU 0XOJIOPKCHHS.

43.MaremMaTH4Ha MOJIeJIb KOHBEKTUBHOTO TETJIOOOMIHY.

44.Teopemu noniOHOCTI. [H)KeHEepHE 3aCTOCYBaHHSI.

45.Cyminns. di3uyH1 OCHOBHU MPOLIECY.

46.Anani3 KOHCTPYKLIi BUIIAPHUX alapartis.

47.TennonpoBiAHICTh YEPE3 OJHOIIAPOBY CTIHKY.

48.Metoauka po3paxyHKy TEIUIOBiA1ayl IPH KUIIHHI.

49.bBY. OCHOBH pO3paxyHKY.

50.Knacudikariss OCHOBHUX KOHCTPYKIIiH TEIJI000MIHHUKIB.

51.TennoBianaya npu KOHAECHCALI].

52.0OCHOBHI 3aKOHU TEIUIOBOT'O BUIPOMIHIOBAHHS

53.1IBuakicte cyurinHsa. Kpusi cyminHsa Ta mBuakocTi cymniHHs. | ta II nepiogu

CYILIHHS.



54. AHani3 KOHCTPYKIIi TeMIO0OOMIHHHKIB.

55.TemnonpoBiIHICTh TIIOCKUX CTIHOK (OJTHO- Ta 0araTonapoBux).

56.TemoBianaya npyu 3MiHI arperaTHOro CTaHy.

57.bBY. MarepianbHuii Ta TEMI0BUI OamaHCH.

58.YMOBHM 0IHO3HAYHOCTI IS TETUIOMPOBITHOCTI.

59.Po3paxyHKoBi (HOpMYJIH TEMIOMPOBITHOCTI.

60.Cratuka cyminas. MarepiaapHuii 6aianc.

61.Knacudikauis Bunapuux anapatis. KoHCTpyKIii BUTApHUX anaparis.

62.TemoBiAnaya Ipy NPUPOJIHIA KOHBEHI[IT B 0OMEKEHOMY IPOCTOPI.

63.OcHOBY pO3paxyHKy TETUIOOOMIHHHUX arapariB, CEPeIHs PI3HUL TEMIIEPATYP.

64.bBY. MeToauka po3paxyHKy.

65.TerioBe BUIPOMIHIOBaHHS. 3arajibHi MOHATTS Ta BU3HAUYEHHS.

66.Po3paxyHOK TEIUIOBI a4l IpH KOHEHCAIlll Ha OCHOB1 TE€OPil MOA10HOCTI.

67. TennonpoBIAHICT OJHOIAPOBOI HUITHAPUYHOT CTIHKH.

68.KineTuka mporecy CymriHHs.

69.ludepenuiiini piBHSIHHS 1 OCHOBHI KpUTEp1i KOHBEKTUBHOI'O TEIJIOOOMIHY.

70.TermooOMiH nipu KutiHHI. KprBa KUMiHHS.

71.Cyminasa. OCHOBHI IapaMeTpu « 1-X » aiarpamu

72.Tennonepenaya yepe3 UWIHAPUYHY CTIHKY (TpaHU4HI YMOBHU 1-ro poxy).

73. Teronepenaya Mpu BUMYIIEHOMY ITONEPEYHOMY OOTIKaHHI TPYOH 1 TIy4Ka TpyoO.

74.Cyuinnsg. OcHoBHI MeTou. @opmu 3B’ 43Ky BOJIOTH 3 MaTEpiaioM.

75.Tennonepenaya yepe3 UWIHAPUYHY CTIHKY (rpaHudHi yMmoBu III-ro poxy).

76.1IpoexkTHu 1 IepeBIPOYHUM PO3paXyHKH TETNIOOOMIHHHKIB.

77.BunaptoBanns. TeMiepaTypHi BTpaTH.

78.Temmonepenava npy NpUPOAHiN KOHBEKI[IT B HEOOMEXKEHOMY IIPOCTOPI.

79.3akon Dyp'e.

80.bBY. MarepianbHuii Ta TEIUIOBHI OamaHCH.

81.0cHOBH 00poOKM Ta Yy3arajdbHEHHS EKCIEPUMEHTAIBHUX PE3yJIbTATiB.
BusnavasibHa TeMiepaTypa 1 BU3Ha4aJIbHUI po3Mip.

82.XonoauibH1 npouecu. TeopeTuyHl OCHOBU MPOLIECIB IITYYHOIO OXOJIOAKEHHS
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83.YMOBHU OTHO3HAYHOCTI AJI MIPOLIECIB TEIIOMPOBIIHOCTI.

84. Termonepeaaya yepe3 IIOCKY CTIHKY (OHO- 1 0araTomapoBy).

85.bBY. 3aranpHa KOpUCHA pI3HULS TEMIIEpaTyp.

86.ludepentiiiini piBHAHHS pyXy Ta MOTo aHaIi3.

87.Po3paxyHOK Teruionepe/ayl Mpy KOHJICHcallii Ha OCHOBI T€OPii MOAIOHOCTI.

88.Cratuka cyminus. TernoBuii 6ananc cymapok.

89. ludepentiiiini piBHAHHS 1 OCHOBHI KpUTEP1i KOHBEKTUBHOTO TEIIIOOOMIHY.

90.0OCHOBHI 3aKOHU TEIJIOBOI'O BUIIPOMIHIOBAHHS.

91.PiBHOBara npu CyIiHHi.

92.Temonepeaaya npu 3MiH1 arperaTHOro CTaHy.

93.3akon Dyp'e.

94. BunaproBanns. OTHOKOPITYCHI BUMapHi ycTaHOBKU. OCHOBU PO3PAXYHKY

95.ludepenttiiine piBHSIHHS TEIUIOMPOBIIHOCTI.

96.Crartuka cyminHsi. MarepianbHuii OaiaHc CyIIapok.

97.Metoauka IPOEKTHOTO PO3PaXyHKY TEIJI000MIHHUKA.

98.Teopemu noaioHOCTI. [HXKEHEPHE 3aCTOCYBAHHS.

99.CymapHa KOpUCHA Pi3HUIIA TeMIIepaTyp, i po3no/ii no kopmycam bBY.

100. Bumoru 10 610T€XHOJIOTTYHOrO 00JIaTHAHHS

101. MigHICTh KOHCTPYKLIi. YMOBU MILHOCTI.

102. )KopcTKicTh KOHCTPYKIIii. ¥ MOBA )KOPCTKOCTI.

103. CTiHKICTh KOHCTPYKIIii. YMOBa CTIMKOCTI.

104. 'epMeTHYHICTh KOHCTPYKIIli, Y MOBa Fr€pMETUYHOCTI.

105. JIoBroBi4HICTh KOHCTPYKIIIi.

106. TpancnopTaOenbHICTh KOHCTPYKIIII.

107. Po3paxyHKOBI MOJIeNIi KOHCTPYKIIIi.

108. 'eomeTpisi TOHKOCTIHHOI 000JIOHKH 00€pTaHHS.

109. BHyTpimHI 3ycWIIsi Ta HaNpyXEHHS B TOHKOCTIHHIA OCECHMETPUYHIN
000J10HI11 32 6€3MOMEHTHOIO TEOPIEI0

110. PiBHSIHHSL pIBHOBAaru €Je€MEeHTa TOHKOCTIHHOI OCECHMMETPUYHOI OOOJOHKHU

(piBHsHH# Jlamiaca).



111. YMmoBa piBHOBaru 30H1 TOHKOCTIHHOI OCECUMETPUYHOT OO0JIOHKH

112. Po3paxyHOK TOHKOCTIHHOT ITMIIHAPUIHOT OOMYaliKK HA MIITHICTb.

113. BHyTpimHi 3ycWUIsi Ta HAOpy>KEHHS B TOHKOCTIHHIM IWIIHAPUYHIN
000JIOHIII.

114. BusnaueHHs1 pO3paxXyHKOBOT'O THUCKY.

115. Po3paxyHkoBa Temrieparypa.

116. ITpubaBku 10 po3paxyHKOBOI TOBIIHHH.

117. KoediieHT MILIHOCTI 3BapHOIO 1IBA.

118. Bumoru 10 KOHCTPYKIIIT MITIHAPUYHUX 00UYaiOK.

119. 'eomeTpis eMINTUYHOT TOHKOCTIHHOT 000JIOHKH

120. BHyTpillIHI CUJIM Ta HANpPY>KEHHSI B TOHKOCTIHHIN €IINTUYHINA 000JOHII1, fKa
HAaBaHTa)KE€HA BHYTPIIIHIM THCKOM.

121. Po3paxyHOK €TINTHYHOTO JHUIIIA, HABAHTAXKEHOT'O BHYTPIIIHIM THCKOM.

122. KoHCTpyKIIi1 KOHIYHUX JHUL] Ta IEPEXOIIB.

123. BHyTpimiHi CHUIM Ta HANPY)KEHHS B TOHKOCTIHHIM B TUIAJKIM KOHIYHIN
000JI0HII1, SIKa HABaHTa)KeHa BHYTPILIHIM TUCKOM.

124. Po3paxyHOK TJaaKkOi KOHIYHOT OOOJIOHKHM, HABAaHTAXKEHOTO BHYTPIIIHIM
THUCKOM.

125. OcobmuBocTi poOOTH HWIIHAPUYHOT OOMYalWKM, HABAaHTAKEHOI 30BHIIIHIM
THUCKOM.

126. Kputnunuii 30BHIIIHIN TUCK U1 HMJIIHAPUYHOI OOMYaNKH.

127. MiHIManbHUM KPUTUYHUN 30BHINIHIA TUCK JUISl IUITHAPUYHOI OOUYaNKH.

128. KputruHuii 30BHIMIHIN TUCK JIJIs1 TOBrO1 IIMITHAPUYHOT OOMYalKH.

129. Po3paxyHOK LHMJIIHAPUYHOI OOMYANKH, HABAHTAKEHOI OCbOBOIO PO3TATYIOUYOIO
CUJIOKO

130. Po3paxyHOK HMIIHIPUYHOI OOMYANKH, HABAHTAXKEHOI OCHOBOIO CTHCKAIOUYOIO
CUJIOKO

131. Po3paxyHOK HUIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OCHOBOIO CTHCKAIOUYOIO

CHJIOIO 3 YMOBH BTPATH MICLIEBOI CTIMKOCTI



132. Po3paxyHOK LMJIIHAPUYHOI OOMYAKK, HABAHTAKEHOI OCbOBOIO CTHCKAIOUYOI0
CHJIOIO 3 YMOBH BTPATH 3arajbHO1 CTIHKOCTI

133. Po3paxyHOK HUITHAPUYHOI 0OMYANKH, HABAHTAXKEHOI OCLOBOIO PO3TATYIOUYOIO
CUJIOKO

134. Po3paxyHOK HMJIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OChOBOIO CTHCKAIOUYOIO
CUJIOIO

135. Po3paxyHOK HUIIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OChOBOIO CTHCKAIOUYOIO
CUJIOIO 3 YMOBH BTPATH MICLIEBOI CTIMKOCTI

136. Po3paxyHOK LMJIIHAPUYHOI OOMYANKN, HABAHTAKEHOI OCHOBOIO CTHCKAIOUYOI0
CWJIOIO 3 YMOBH BTPATH 3arajbHO1 CTIHKOCTI

137. Po3paxyHOK HUWITHAPUYHOI 0OMYANKH, HABAHTAXKEHOI OCLOBOIO PO3TATYIOUYOIO
CUJIOKO

138. Po3paxyHOK HMIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OChOBOIO CTHCKAIOUYOIO
CUJIOIO

139. Po3paxyHOK IUIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OCHOBOIO CTHCKAIOUYOIO
CUJIOIO 3 YMOBH BTPATH MICLIEBOI CTIMKOCTI

140. Po3paxyHOK HUIIHAPUYHOI OOMYANKH, HABAHTAXKEHOI OCHOBOIO CTHCKAIOUYOIO
CWJIOIO 3 YMOBH BTPATHU 3arajbHO1 CTIHKOCTI

141. Knacudikarrist po3’€MHUX MIITHO-UITUIBHUX 3’ €IHAHb.

142. KoHCTpyKIIi1 po3’€MHUX MIITHO-IIIJILHUX 3’ €THAHD.

143. By3au yuiijabHEHHS P03’ €MHUX MILHO-IIUIBHUX 3’ €HAHb.

144. KonctpyktuBHe 0OpMIICHHS By3Jia YUIUIBHEHHS PO3’€MHUX MIIHO-IIITBHUX
3’¢ITHAHb.

145. dnanuesi 3’ e1HaHHS TPYyOOIIPOBO/IIB TA arapaTiBb.

146. KoHCTpYKTUBHUH pO3paxyHOK (PIIAHIIEBOTO 3’ €THAHHSI.

147. Po3paxyHOK 3yCHILIS 3aTsKKU (DIIAHIIEBOTO 3’ €THAHHA Y pOOOYUX YMOBAX.

148. 3ycumid 3aTskKU (pIIaHIEBOroO 3’€THAHHSA B YMOBaxX MOHTaXY.

149. I1epeBipka MimHOCTI 00TIB (PIaHIIEBOTO 3’ € THAHHS.

150. KoHCTpyKIIii CAaTbHUKOBUX YIIUIHbHEHb.

151. Cunm, 1m0 Aif0Th y CalbHUKOBIN HAOMBITI.
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152. JIndepentiiitne piBHIHHAS PIBHOBAru €JIeMEHTa CAIbHUKOBOI HAOMBKH Ta HOTO
pO3B’sA3aHHS
153. Po3paxyHOK CHJIM TE€PTS y CallbHUKOBII HAOMUBIII.

154. Po3paxyHOK OTY»KHOCT1 Ha MOJ0JIAHHS CUJIU TePTS Y CAIbHUKOBINA HAOUBIII.

[MPUKIHLEBI ITOJIOXXEHHA

Kputepii omiHoOBaHHS BIAMOBiAEH Ha BCTYNMHHUX BHUMNPOOYBaHHAX 3 (axy.
Ex3amenariiuuii O11eT CKIagaeTbcs 3 4 MUTaHb. | TUTAHHS OLIHIOETHCS Yy 25
oaiB. Takum unHOM cyma OaiB 3a 4 mutaHHs ckiaangae — 100 Oaris.

IToBHa BiANOBIAP HA THUTAHHS, MaTepiayl BUKJIAJACHUN YITKO Ta CTHCIO —
25 GaiiB.

Bipna ane He moBHa BiAnoBiAb Ha TUTaHHs — 24-19 Oais.

Biamosinp BipHa B 1iJIOMY ajie JOMYIIEH] 3HaYH1 HETOYHOCTI — 18-13 Gais.

YacTkoBa BIAMOBIIb 3 HECYTTEBUMU NOMMIIKaMu — 12-8 OaitiB.

YacTkoBa BIMOBIIb 3 CYTTEBUMH MOMIIKaMH —7-4 0aJliB.

Bianogiai He 1o cyTi nutanHs — 3-1 Garis.

BiacytHicTh BianoBiai — «0»

Taomung 1. Hlkana ek3aMmeHaIiHUX OLIIHOK:

bamm Or1iuka
95 -100 BigMinao
85 -94 Jyxxe nobpe
75 - 84 Jo0Ope
65 - 74 3aJ0BIJILHO
60 - 64 JlocTaTHBO
MeHmie 60 HezamoBuipHO

[lpuknang ex3aMeHamiitHoro OineTy g KOMIUIEKCHOTO  (haxoBOTO

BUINPOOYBAHHS:



['onosa migkomicii kadeapu 6iorexHiku Ta imxeHepii ®bT
npod. Mensuuk B.M.
[13 2 20 p.

EK3AMEHAIINHWNA BLIET Ne 1

1. Knacudikaris pigkux HEOTHOPITHUX CUCTEM.
2. Kineruka ¢inbTpyBaHHs.
3. MiuHICTh KOHCTPYKIIi. YMOBHU MIIHOCTI

4. YKopcTkicTh KOHCTPYKITi. YMOBa KOPCTKOCTI.

CIIMCOK JIITEPATYPHU

Cumopos 101, Bissno PJ., Hosiko B.II TIlpomecu i amaparu
MIKpOOi0JIOTIYHOI Ta  (apMaleBTUYHOI MPOMHUCIOBOCTI  MPOMHMCIOBOCTI.
Texuiuni pospaxyHku. Ilpuknmagm 1 3amaui.  OCHOBM  MPOEKTYBaHHS
BUpoOHUITB. HaBu. mocionuk. — JIpBiB:, «IHTEMEKT 3axim», 2008 — 736 c.
Cumopos 101, Bmasnmo PJ., Hopiko B.II TIlpomecu i amapartu
MIKpOO10JIOT1YHOI MPOMUCIOBOCTI. TexHiuH1 po3paxyHku. [Ipukiaay 1 3agayi.
OcHoBU mpoekTyBaHHS BuUpoOHMITB. HaBu. mociOuk y 3 4. — wu.l.
®epmenrtaniss — JIbBiB, BuaaBHuurBo HamioHaJbHOro  yHIBEPCUTETY
«JIbBiBCchbKa momiTexHikay, 2004 — 240 c.

Cumopos 101, Bmssnmo PJ., Hosiko B.II TIlpouecu i amaparu
MIKpOO10JIOT14HOI MPOMUCIOBOCTI. TexHIuHl po3paxyHku. [Ipukiany 1 3agayi.
OcHoBu mnpoektyBaHHs BUpoOHUITB. Hapu. mocioHuk y 3 u. — wull
OG6poOneHHst KynbTypalibHUX pinuH — JIbBiB, BumaBuuureo HarionansHOrO
yHiBepcuteTy «JIbBiBChbKa moniTexHikay, 2004 — 296 c.

Cunopos 1O.I., Buisszno PJ1., Hosixos B.IL [Ipomecu 1 amapartu

MIKpOO10JIOT14HOI MPOMUCIOBOCTI. TexHIuHl po3paxyHku. [Ipukianm 1 3agayi.
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OcHoBu mnpoektyBaHHs1 BUpoOHUIITB. HaBu. mociOuuk y 3 4. — 4.IIl. OcHoBu
MPOCKTYBAaHHS MIKpOOIOJOTIYHUX BUPOOHUIITB — JIbBIB, BumaBHUIITBO
HauionansHoro yHiBepcutety «JIbBiBchbka momitexHikay, 2004 — 252 c.

5. Tlpomecm Tta oOmamHaHHSA XIMIYHOI TEXHOJOTIi. [TeKCT]: MiAPYYHHK/
Kopnienko .M., Jlykau 10.10O., Mikynsonok 1.O. ta iH. — Kuis: HTYY «KIII»,
2011.-Y.1-416c.

6. Ilpomecm Tta oOmamHaHHSA XIMIYHOI TEXHOJOTIi. [TeKCT]: MiAPYYHHK/
Kopnienko A.M., JIykau O.1O., MikynsoHok [.O. ta in. — KuiB: HTYY «KIII»,
2011.-4.2-416c.

7. Tenpnepun H.M. OcHOBHBIE NMPOLIECCHI U annapaTbl XUMUUYECKOW TEXHOJIOTUH.
Y. 1, 2. -M.: Xumns, 1981. -811 c.

8. ITaBnoB K.®., PomankoB ILI'., HockoB B.H. Ilpumepsl u 3agauu no Kypcy
IIPOLIECCOB U aAIIIApaTOB XUMHUUECKOM TexHoyoruu. — JI.: Xumus, 1987. — 576 c.

9. OcHoBHBIE TIpoliECCHl M amnmaparbl XUMHUYecKou TexHojoruu: [locoOue 1o
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