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Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Onuc Has4anbHOT Aucyunninu.

B Kypci po3rnsgatoTbCA OCHOBM KOHCTPYHOBAHHA TenJ00OMIHHUKIB | KONOHHWMX anaparis, ix
3aCTOCYBaHHA, TEOPETUYHI BiJOMOCTI OCHOB iHXXEHEPHUX PO3PaxyHKiB, Cy4acCHi CTaHOAAPTHI PO3PaXYHKOBI
dopmynn, HOPMaATUBHI METOAMKN PO3PaXYHKY Ha MILLHICTb, }XOPCTKICTb i CTiMKiCTb.

OucumnnniHa «Po3paxyHOK i KOHCTpYIOBaHHA TunoBoro o6nagHaHHA-2. Po3paxyHoOK i
KOHCTPYIOBaHHA enemMeHTiB 061agHaHHA ranysi» po3rnafae BUMOIM A0 KOHCTPYHOBAHHA i PO3PaXyHKY
06n1aHaHHA Ta OKPEMUX €/1EMEHTIB, iX 3aCTOCYBAHHA.

Mpedmem HasuaabHOI QucyunaiHu.

Ovcumnnida "Po3paxyHOK i KOHCTpYytOBaAHHA TMNOBOro ob61aaHaHHA-2. PO3paxyHOK i KOHCTPYHOBaHHA
enemeHTiB 06/1agHaHHA ranysi" BUMKNALAETbCA AK OCHOBHWI KOMMOHEHT NiAroTOBKWM KBasidiKoBaHMX
daxiBuiB y ranysi mawmMHobyayBaHHA, pecypco3beperkeHHs, eKoJorii Ta KomMn'loTePHO-iHTerpoBaHmX
TEXHOJIOTIN.

OBONOAIHHA METOZaMWM KOHCTPYHOBAHHA i PO3paxyHKy nepenbayae He NPOCTO 3aCBOEHHA MEBHMUX
npaswu/, a Came PO3BUTOK CBOEPIAHOIO CTUO MUC/IEHHSA, OPIEHTOBAHOIO Ha CTBOPEHHA CY4aCHOT TEXHIKN
B ranysi ximiyHoro i HadpTonepepobHOro MmalMHObYAyBaHHA

MeTa HaBYaNbHOI AUCLUNANIHN.
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MeTol BMBYEHHA [AHOI AMCUMNAIHM € GOPMYBAHHA Yy CTYAEHTIB KOMMJIEKCY 3HaHb, YMiHb,
HaBMYOK, HeobXiAHUX p[NA KBaNiPiKOBAHOrO KOHCTPYIOBAHHA i BWMKOHAHHA pPO3paxyHKiB TMMNOBOro
yCTaTKyBaHHA XimiyHOi npomucnoBocTi. BignosBigHO A0 meTW nigrotoBka 6akanaBpiB BMMarae
dopMyBaHHA HaCTYNHUX 34aTHOCTEN:

® BUKOPMCTAHHA Ta 3aCTOCOBYBaHHA B NPOGdECiMHIN AiANbHOCTI HOPMATUBHUX METOAiIB PO3PaXyHKY
NocyAMH Ta anaparTiB XiMiYHUX BUPOOHULTB,

® BUKOPUCTAaHHA 3HAaHHA MPOEKTYBAHHA | KOHCTPYIOBAHHA TMNOBOro 06/1agHaAHHA,

© BOJIOAHHA METOAMKOO BU3HAYEHHA HAaBAHTAXKEHb, AKi BUHUKAOTb NPU MOHTaXi, BUNPObYBaHHAX
i B poboumnx ymosax,

® 0eprKaHHA iHGOopMaLT WOoA0 NOTOYHOrO CTaHy efleMeHTiB 061agHaHHA NpY eKcnayaTauii,

® Y OCKOHA/IeHHA 061aAHaHHA XiMIYHMX BUPOOHMLTB,

® BUKOPUCTAaHHA METOAMKM PO3PAXyHKY Hanpy)KeHb i aedopmaliii, AKi BUHMKaOTb nNpu poborTi
TMNOBOro ob1agHaHHSA.

2.2. OCHOBHI 3aBAaHHA KPEANTHOIO MOAYASA.

3rigHo 3 BMMOramm OCBITHbO-MPOGECIMHOI Nporpamu CTyAEHTU MNiCNs 3aCBOEHHA HaBYasbHOI
ANCLMNAIHM MAtOTb NPOAEMOHCTPYBATM TaKi pe3ynbTaT HaBYAHHA:
3HaHHA:

® OCHOBHIi KOHCTPYKLii MallMH Ta anapaTis, TUNOBWUX BY3/iB i AeTanel Ta BUMOT 40 HUX;

® MaTepianun, AKi 3aCTOCOBYIOTLCS B XiMiYHOMY MalIMHOOYAyBaHHI i iX BNacTMBOCTI;

® PO3paxyHKOBI NnapameTpu i NnpaBuna ix BU3HAYEHHS;

® YMOBW MiLLHOCTI, KOPCTKOCTI, CTiAKOCTi, BIOPOCTIMKOCTI, repMeTUYHOCTI;

® pO3paxyHKOBi mogeni 060/10HOK, NNACTUH, CTEPXKHIB;

® BU3HAYEHHSA HANPY)KeHb, aHai3y HAaNPY»XeHOoro CTaHy, A0NYCTUMMX Ta FPAaHNYHNX HAaBAHTAXKEHb;

® HOPMATUBHIi MeTOAN PO3pPaxyHKY NOCYyAMH Ta anaparis;

® p03pP06Ka KOHCTPYKTUBHO A0BEPLUEHOTO BUPOOY.

YMiHHA:

®Ha OCHOBI 0CODO/AMBOCTEN TEXHOJIOTIYHOrO MPOLECY BM3HA4YaTU ANA KOHCTPYKLii NOYaTKoBI i
rPaHUYHI YMOBM Ta CXEMY HAaBaHTAXKEHD,

®Ha OCHOBi poboyMx YMOB BM3HAYaTM HaNpyxeHo-AePOPMOBAHUIN CTaH KOHCTPYKUii npu
CTAaTUYHUX Ta ANHAMIYHUX TEPMOCUIOBUX HAaBaHTAXKEHHAX,

© 6a3yloUYMCb Ha 3HAHHAX TEOPETMYHOI NiArOTOBKM, KOPUCTYOYMUCh AOBIAHWMKAMM Ta HOpMaTUBaMM
BMOMPATM KOHCTPYKLiMHI MaTepiann Ta maTepiann yLinbHeHb,

® KOPUCTYHOUYUCL A0BIAKOBMMW MaTepiasfiamMm, BUKOHYBATU PO3PaxyHKU LWOAO0 MILLHOCTI TMMNOBOroO
YCTaTKYyBaHHA,

®NPOBOAMTN MAapPaMETPUYHI PO3PaxXyHKM TuNoBoro ob6nagHaHHA 3a A0MNOMOrOH  BiZOMMUX
aHaniTMYHMX dopMyn Ta foBigKoBOI iHDopMaLii,

® BpaxoBYBaTM HEObXigHICTb 360pKKM, p036OPKK, TPAHCNOPTYBAHHA Ta MOHTaXy BUPODOY,

®Ha NiacTaBi OTPMMAHMX 3HAHb BMKOHYBATW PO3PAXyHKU Ha MKOPCTKICTb, CTiliKiCTb, MILHICTb Ta
PO3pP06NATU KOHCTPYKTOPCbKY AOKYMEHTaLito,

e CTBOPtOBATK 6e3neyHi B eKcnayaTtauii KOHCTPYKL,ii.

pocsia;

® PO3POOKN KOHCTPYKLiT nocyauHM abo anapara;

e33be3neyeHHA MILHOCTI, CTIMKOCTi, KOPCTKOCTi, TFePMETMUYHOCTI, KOPO3iMHOI TPWUBKOCTI,
KOHCTPYKTUBHOT A0BEPLUEHOCTi Ta iHLINX BUMOT A0 e/IeMEHTIB XiMiYHOro ob1agHaHHs.

2. TMpepekBi3nuTn Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOTYHIA CXeMi HaBYaHHA 3a
BigNoOBigHOIO OCBITHLOIO NPOrpPamolo)
OCBOEHHA AMcUMNAiHM «PO3PaxyHOK i KOHCTPYHOBAHHA TMNOBOro 0b6nafHaHHA-2. PO3paxyHOK i
KOHCTPYIOBaHHA enemeHTiB 06/1agHaHHA ranysi» 6a3yeTbcA Ha 3acafax iHTerpauii KoMnaekcy 3HaHb,
OTPUMaHUX CTyAEeHTaMKU NPOTArom 6aKanaBpCbKOi OCBITM NPU BMBYEHHI AUCUUNAIH NPUPOLHMYOrO Ta



iHXEeHepHO-TeXHIYHOro CNPAMYBaHHA B ranysi «MexaHiuyHa iHXXeHepia». [na ycnilwHOro 3acBOEHHA AaHOTl
AMCUMNNIHM HeOobXiAHO MATM OCHOBHI 3HAHHA B 061acCTi BULLOT MaTeMaTUKK, Gi3nKK, ONOpy maTepianis,
riapasnikK, npouecis Ta 061agHAHHA XIMIYHUX BUPOOHULTB, BMITU BMKOPUCTOBYBaATU Komn'ioTep AnA
3abe3neyeHHA HeObXigHMX PO3paxyHKiB, MaTW HaBUKM B cdepi NPUKNALHOTO NPOrpamyBaHHs,
MaTeMaTUYHOro MOoAeNt0BaHHA NPoLeciB Ta CUCTEM.

B pe3ynbTtaTi OCBOEHHA AUCLMNNIHU CTyAeHT Byae rotoBU BMKOPUCTOBYBATU PYHOAMEHTANbHI i
NPUPOAHO HAYKOBi 3HaHHA | MeToAM ANA BUPIWEHHA KOMMNJAEKCHUX HAayKOBO-TEXHIYHMX 33434 Yy ranysi
npodeciliHoi Ta AOCNI AHNLbKO-IHHOBALIMHOI AiaNbHOCTI.

3. 3MicT HaBYaNbHOI AUCUUNAIHN

Po3gin 1 KOHCTpylOBaHHA Ta PO3pPaxyHOK TenJ1006MiHHMX anaparis.

Tema 1. TennoobMmiHHI anapaTh. 3actocyBaHHA. OCHOBHI KOHCTPYKLI.

Tema 2. OcbOBi HaBaHTaXKEHHA Ta HANPYXKEHHA, BUKANKAHI TUCKOM Ta pi3HULLEO TemnepaTyp B
KOXKycCi Ta Tpyb6ax Tenno006miHHMKY TMnNy TH. YMOBM MiLHOCTI i CTIMKOCTiI KOXKyxa Ta Tpyb.

Tema 3. KOHCTPYKLUii KOMneHcaTopis. OCbOBi HaBaHTaXKeHHA, BUKAUKAHI Pi3HMLEO TemnepaTyp B
TennoobMiHHMKax TUNy TK. Po3paxyHOK MiLHOCTI Ta CTIMKOCTiI KOXyxa i Tpyb, MiLHOCTI KOmneHcaTopa.

Tema 4. Po3milLeHHA TPY6 B KOXKYXOTPYOHUX TEeNN00OMiIHHUKAX. KOHCTPYKLii TPYOHMX peLuiToK.
KOHCTPYKTUBHWNI pO3paxyHOK TPYOHUX pelliToK. [MepeBipKka MiLHOCTI Kpin/ieHHs Tpyb B pewwiTui.

Tema 5. KoHCTpyKuji anapaTtiB 3 060/IOHKamu. 3ycuans, WO AiloTb Ha Kopnyc Ta 060/0HKY

Po3paxyHOK TemnepaTypHUX 3ycub. TennoobMiHHI anapaTu iHWNX KOHCTPYKLM.

Po3gin 2. Po3paxyHOK Ta KOHCTPYIOBAHHA KOJIOHHUX anaparis.

Tema 6. KonoHHi anapaTtn. OCHOBHI KOHCTPYKL,iT Ta 3aCTOCYBaHHA. BUMOrn 4o KOHCTpyKU,l.

Tema 7. BHyTpiLWHI NpMUCTPOi KONOHHUX anapaTiB. PO3paxyHOK KONOCHMKOBUX peLuLiToK. bapboTarkHi
KOJIOHHI anapaTu. PO3paxyHOK TapiNoK Ha MILHICTb Ta XXOPCTKICTb.

Tema 8. HaBaHTaXeHHA Ha KOPNyC KOJIOHHOTO anapaTta. BU3HayeHHA BITPOBOro HaBaHTaXKEHHA.
3rmHaYMn MOMEHT B Nepepizax KONOHHOro anapara.

Tema 9. Po3paxyHOK Kopnycy Ta onopHOi 061Yaiikn KOIOHHOroO anapaTta Ha MiLHICTb.

Tema 10. Po3paxyHOK Kopnycy Ta onopHoi 0buyaiiku KOJIOHHOrO anaparta Ha CTIKICTb.

4. HaBuanbHi maTtepianu Ta pecypcu

bazoea nimepamypa

1. AunpeeB I.A. KoHcTpyroBaHHS 1 pO3paxyHOK THMIIOBOIO YCTAaTKYBAaHHSI XIMIYHHUX BHPOOHUIITB.
OcHoOBHI noyokeHHs. EneMeHTH TOHKOCTIHHMX NOCYIUH, HABaHTa)KEHUX BHYTPIIIHIM THCKOM. HaBu.
nocionuk. — K.: «Bugasuuntso «llomrexHika», 2011. — 272 c.

2. Annpees LA., MikyiaboHok [.O. Po3paxyHOK, KOHCTpYIOBaHHS Ta HaJilHICTh 00JaJHAHHS XIMIYHUX
BUpoOHUNTB: TepMminonoriunuit cnosHuk. — K.: IBL] “BunaBuuntso «llomitexnikay , 2002. — 216 c.

3. AngpeeB IL.A., 3y6piii O.., Mikynenok [.O. 3acrocyBaHHs MaTepiayiB y XiMIYHOMY
MammHoOyayBanHi. Crani 1 yaByH#,- K.: IBMH, 1999. — 148 c.

4. TlpaBuna OymoBu Ta Oe3leyHOl eKCIUTyaTalii NOCYAMH, M0 NpaIioTh Mig TuckoMm, —K.:

HepxxnarnsgoxopoHa mparii, 1998. —273c.

I'OCT 34233.1-12-2017 (mixxaep>kaBHI CTaHAAPTH).

I. A. AnnpeeB. KoHcTpytoBaHHS Ta pO3paxyHOK ONop KOJOHHUX amapaTiB. Hapu. mociOnuk.- K.:

BIIH, 1997.-80 c.

7. 1. A. Aunpees, 1.O. MikynboHok. Po3paxyHok 5iH30BHX 1 cuib(OHHMX KommneHcatopiB. Hapu.
nocionuk. — K.: «Bumasaunrso «llomitexHikay, 2008.-88 c.

8. 1. A. Aunpees. KoHCTpyroBaHHS 1 pO3paxyHOK €JIIEMEHTIB TOHKOCTIHHUX ITOCYAHMH Ta arapariB, SKi
3HAXOJAThCA i/ 30BHIIIHIMM HaBaHTaXeHHsIMHU [EnexTpoHHuit pecypc] : HaBY. moci0. /Ui CTYA.
crerianbHOCTI 133 «["amy3eBe MammHOOyAyBaHHS», crerianizamii «[HXuHIpUHT, O0JIaJIHaHHS Ta
TEXHOJIOTIT XiMIYHUX Ta HadTOonepepoOHNX BUPOOHHULTBY» 1 «HXKUHIPUHT, 00 lHAHHS Ta TEXHOJOT11
nenosio3Ho-nanepooro BupoOHuuTBa»: KIII im. Irops Cikopcbkoro. — EneKTpoHHI TEKCTOBI JaHH1
(1 daitn: 6,86 Mbaiit). — Kuis : KIIlim. Irops Cikopcekoro, 2018. — 121 c. [octym:
http://ela.kpi.ua/handle/123456789/23885.

oo
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9.

10.

11.

I. A. AuapeeB. MeTonnuuHi BKa3iBKH JJ0 IPAKTUYHUX 3aHATH JJIs1 CTYACHTIB criemiaibHOCTI “Tamy3eBe
MalMHOOYAyBaHHS 3 JUCHUIUIHU “PO3paxyHOK 1 KOHCTPYIOBaHHS THIIOBOTO OOJIaJHAHHA-2.
Po3paxyHOK 1 KOHCTPYIOBaHHS TOBCTOCTIHHUX TOCYIWH, TEIJIOOOMIHHMX Ta KOJIOHHUX amapariB’:
[Enextponnwmii pecype] / KIII im. Iropst Cikopcebkoro ; yknaa. I. A. AuapeeB. — EnekTpoHHI TEKCTOBI
nanHi (1 daiin: 9,989 Ko6aiit). — Kuis : KIII im. Irops Cikopcekoro, 2017. — 99 c. — Ha3Ba 3 ekpana. —
Hoctym: http://ela.kpi.ua/handle/123456789/19342.

I. A. AnuapeeB. Po3paxyHOK KOJIOHHUX amapaTiB Ha MIIHICTh 1 CTiiikicTh [EnmekTponHuii pecypcl:
HaB4. 1oci0. g crya. crnenianbHocTi 133 «['amy3eBe MammHOOYIyBaHHS», OCBITHBO-TIPOQECiiiHOl
nporpamu «OO0jagHaHHSA XIMIYHMX, HadTOMEpepoOOHUX Ta IEIOJI03HO-TIANIEPOBUX BUPOOHMIITBY /
KIII im. Iropst Cikopcbkoro. — Enexkrponni TekcroBi nanHi (1 ¢aiin: 4,53 Mo6aiit). — Kuis : KIII im.
Iropst Cikopcbkoro, 2021. — 112 c. https://ela.kpi.ua/handle/123456789/38716.

Irop AnapeeB. KoHCTpyroBaHHS 1 pO3paxyHOK KOXYXOTPYOHUX TETUIOOOMIHHUKIB [EnekTpoHHui
pecypc]: HaB4. moci6. ans cryad. crnenianbHocTi 133 «[amy3eBe mammHoOyyBanHs» Kui: KIII im.
Iropst Cikopewkoro, 2022. — 140 c¢. URL.: https://ela.kpi.ua/handle/123456789/50426.

5. MeTtoanka onaHyBaHHsI HABYAJBHOI TMCUMILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Jekyiuni 3anamma.

JlexuiiiHi 3aHATTS CIIPSMOBAHI HA HAJIaHHS CYYaCHHX I[UIICHUX, 3HaHb 3 AUCHHUIUIIHN «P03paxyHOK 1

KOHCTPYIOBaHHSI THIIOBOTO oOONagHaHHsA-2. Po3paxyHOK 1 KOHCTPYIOBaHHS €JIEMEHTIB OOJaJHaHHS
rajiys3i», BU3HAYEHHS Ha Cy4aCHOMY pPiBHI PO3BUTKY HAayKd B 00JacTi po3paxyHKy 1 KOHCTPYIOBaHHS
MaIlliH Ta arapariB; 3a0€3MeYeHHs B MPOIEC JeKIl Ui JHOI pOOOTH CTYJCHTIB; 3aCTOCYBAaHHS HI€BUX
METO/[IB BUKJIAJJaHHs, MOJAaHHA MaTepialy 1 HOro 3acBOEHHS; BUXOBAHHS Y CTYICHTIB MHpodeciiiHuX
SKOCTEW 1 PO3BUTOK TBOPYOTO MHCICHHS; ()OPMYBAaHHS Y HUX HAayKOBOTO i MPAKTUYHOTO IHTEpPECY 10
OCBO€HHSI MaTepiany Kypcy, IparHeHHs 10 CaMOCTiIHHOI pOOOTH.

Ne Ha3zea memu nekuyii, nepenik oCHOBHUX NUMAHb, NOCUAAHHA HA aAimepamypy | [0OuH
3/n | ma 3aedaHHA Ha CPC.
1 TennoobmiHHi anapamu. 6
TennoobmiHHi anapaTtn. 3actocyBaHHA. OCHOBHI KOHCTPYKL.
Nitepatypa: [2, 4, 11]
2 HasaHmajeHHsA, W0 BUHUKAIOMb 8 Mensa006MiHHUKY. 2
OcboBi HaBaHTaXKEHHSA Ta HANPYMKEHHSA, BUKINKaHI TUCKOM Ta Pi3HULEID
TemMnepaTtyp B KOXKYCi Ta Tpyb6ax Tenn1006MiHHMKY TNy TH. YMOBU MiLHOCTI i
CTIMKOCTI KoXyxa Ta Tpyb.
Nitepatypa: [2, 4, 7, 11]
3 TemnepamypHi KomneHcamopu. 4
KoHCTpyKuii KomneHcaTopiB. OCbOBi HABaHTAXKEHHA, BUK/IMKAHI pPi3HULLEO
Temnepartyp B TeNI006MiHHMKax TMny TK. Po3paxyHOK MiLHOCTI Ta CTiMKoCTi
KOXKyxa i Tpyb, MiLLHOCTI KOMNeHcaTopa.
Nitepatypa: [2, 4, 7, 11]
4 Tpybu i mpy6Hi pewimKu mennoobmiHHuUKis. 4
Po3MmileHHs Tpyb B KOXKYXOTPYOHMX TENN00OMiHHNKaxX. KOHCTPYKLIT TpYOHMX
peLiToK. KOHCTPYKTUBHUIN PO3pPaxyHOK TPYOHUX pewiTok. MepeBipKka MiLHOCTI
KpinneHHa Tpyb B pewliTu,.
Nitepatypa: [2, 4, 7, 11]
5 TennoobmiHHi anapamu 3 06010HKamu. 2
KoHcTpyKuii anapaTis 3 060/10HKamu. 3ycunns, Wo AiloTb Ha Kopnyc Ta
060/10HKY Po3paxyHOK TeMnepaTypHUX 3ycuab. TennoobmiHHi anapaTu iHWKnx
KOHCTPYKLUN.
Nitepatypa: [2]
6 KonoHHi anapamu. 4

KonoHHi anapatn. OCHOBHI KOHCTPYKL,ii Ta 3aCcTOCYyBaHHA. Bumoru ao
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KOHCTPYKLU,T.
Nitepatypa: [2, 10]

BHympiwHi npucmpoi KonoHHUX anapamis.
BHYTpILHI NpUCTPOi KONOHHMX anapaTiB. PO3paxyHOK KOJIOCHUKOBUX PELLITOK.
Bap6oTaXKHi KONIOHHI anapaTu. Po3paxyHOK TapifioK Ha MiLLHICTb Ta *KOPCTKICTb.
NiTepaTtypa: [2]

HasaHmaseHHs, AKi irome Ha Kopnyc KOAOHHO20 anapama.
HaBaHTaXeHHs Ha Kopnyc KONOHHOTO anapaTa. BusHayeHHs BiTpoBoro
HaBaHTaXEHHSA. 3TMHaYMIi MOMEHT B Nepepisax KONIOHHOro anapara.
Nitepatypa: [2, 10]

MiyHicmb i cmilikicmb Kon0HHO20 anapama.
Po3paxyHOK Kopnycy Ta OnopHOi 06MYaiMKM KOIOHHOTO anapaTa Ha MiLHICTb i
CTIMKICTb.
Nitepatypa: [2, 10]

Bcbozo 200uH

36

MpaKTU4Hi 3aHATTA.

Mpn BUBYEHHI

NiTepatypHUMU grKepenamn no TeMaTtmui AMCUUNIHN.

KPeOAUTHOro MOAYNA MNPaKTUYHMM 3aHATTAM BiaBoauTbcA 1/3  ayautopHoro
HaBaHTa*KeHHA. NpaKTUYHe 3aHATTA MO OKPEMI Temi AaHOi AMCUMNNIHM CNPAMOBAHO Ha 3aKPinjeHHs
BUKNAAEHOrO Ha NeKLii mMaTepiany WAAXOM PO3rnaay KOHKPETHUX NMPUKIaZiB, BNpaB Ta 3a4ay no AaHin
Temi. Lle Jae MoXAMBICTb CTyaeHTaM CUCTEMATU3YBATM i MOTAMOUTU TEeOopPeTUYHi 3HaHHS. lMpakTU4YHe
3aHATTS NPOBOANTLCA B Aia/IOFOBOMY PEXUMI 3 NPOBEAEHHA HaBYa/IbHUX AUCKYCilA. Ha moyaTky 3aHATTA
NPOBOAUTBLCA KOHTPO/IbHE OMUTYBaHHA C/yXadiB No maTepiasiam nonepeaHix Nekuid, 3HanomcTay ix 3

Ne | Hazea memu npaKkmu4Ho20 3aHAMMS, nepesiK 0OCHOBHUX MUMAHb, NOcunaHHA | [0OuH
3/n | Ha nimepamypy.
1 Koncmpyioseannsa ma po3paxynoxk mennoooOMiHHUX anapamie 2
KoHCTpyKTUBHUI po3paxyHOK KOXKYXOTPyOUaTOro TemI000MIHHUKA.
Jliteparypa [1 — 3,5, 8,9, 11].
2 Ilepesipka mpy6 ma Koscyxa na miynicme. 2
Temnooominnuk Tuny TH. Busznauensst cun B Tpy6ax ta koxyci. [lepeBipka
TpyO Ta KOXyXa Ha MILHICTh Ta CTIMKICTb.
Jlitreparypa [1 — 3,5, 8,9, 11].
3 Pospaxynox memnepamypnozo komnencamopa 2
Tennooominnuk tumy TK. Po3paxyHok TemmeparypHOro KomreHcaTopa.
IlepeBipka TpyO Ta KOKyXa Ha MII[HICTb Ta CTIHKICTb.
Jlirepatypa [1 —3,5,7 -9, 11].
4 Po3paxynok Kononnozo anapama. 8
BusnaueHHs BITpOBOro HaBaHTa)XEHHS Ha KOJIOHHUH amapaT. BuzHaueHHs
CTaTUYHHUX 1 JMHAMIYHUX CKJIQJIOBUX HABaHTAXXEHHs Ha KOJOHHMI amapart.
Po3paxyHOK 3rHHAI0Y0TO MOMEHTY B Tiepepi3ax KOJIOHHOTO arapara.
Jlitreparypa [1 -3, 5, 8, 9].
5 Ilepesipka ymoe miynocmi i cmiiikocmi K0J1OHHO20 anapama 4
[TepeBipka KopIycy KOJIOHHOTO anapara Ha MIIHICTb 1 CTIHKICTb.
Jlirepatypa [1 -3, 5, 8, 9].
Bcbozo 200uH 18




6. CamocrTiiiHa poboTa cTygeHTa

Mpu BUKNaAeHHI HaBYaNbHOI AUcuMNAiHN «PO3paxyHOK i KOHCTPYIOBaHHSI THIIOBOTO OOJaJHAHHS-2.
Po3paxyHOK 1 KOHCTpPYIOBaHHSI €JIEMEHTIB OOJIQJHAHHS Tajy3i» caMocTiHa poboTa cTyaeHTa 3alimae
55% BigCOTKM Yacy BMBYEHHA KPeAUTHOrO MOAYNA, BPAXOBYHOUYM NiAroTOBKY A0 ek3ameHy. CamocTinHa
poboTa CTyAeHTIB BK/IOYAE MiATOTOBKY A0 ayAUMTOPHMX 3aHATb, BUKOHAHHA MOAY/IbHOI KOHTPOAbHOI
pob60TK, Ta ONpaLLIOBAHHA PO34iNiB NPOrpamum i Tem, AKi He yBIMWAKN y nepenik NeKuinHUX NuTaHb abo
notpebytoTb b6inbw aetanbHOro BMBYeHHA. ONaHyBaHHA 3HaHb MO UMM TEMaM MPOBOAUTLCA LUISAXOM
AOKNagHOro O3HaMOMNEHHA 3 BiANOBIAHMMMK po3dinamn pekomeHAoBaHOi 6a30BOi Ta 404aTKOBOI
NniTepaTtypyn Ta CaMOCTIMHOro HayKoOBO-iHPOPMALLIMHOIO MOLIYKY 3@ BAACHOW iHiuiaTuBO. MigrotoBKa
CTyAEHTa A0 HACTYMHUX ayAUTOPHMUX 3aHATb nepenbayac OCBOEHHS iM B MpoLeci camMocTiMHOT poboTn
maTtepiany nonepeaHix neKuin.

Ne - KinbKictb
Bupa po60TH Ta Ha3BM TeM, L0 BUHOCATLCA Ha CaMOCTiliHe OnpaLloBaHHA
3/n roguH
1 Midzomoska 0o ayOuMoOpHuUX 3aHAMb. 10
2 BUKOHAHHA iHOUBIOYANbHUX NPAKMUYHUX 30680aHb N0 memi Mooyns. 27
OnpaytroeaHHA po30inie npozpamu i mem, AKi He 8UKAAOAIOMbCA HA NEKYiAX.
3 Po3oin 1. Koncmpyrweanna ma po3paxyHok menioooOMiHHUX anapamis. 7

OCHOBHI KOHCTPYKIIii TeJI00OMIHHHUX anapatiB. AHali3 OCbOBUX
HABaHTa)XEHb Ta HANPYKEHb y KOKYXOTPYOHOMY TEIIIOOOMIHHUKY.
KoucTpykiii komneHncatopiB TemnepaTypHux nedopmariii. [lepesipka
MIITHOCTI KpiruieHHs TpyO B pemritiii. OCHOBHI KOHCTPYKIIIi anapaTis 3
obononkamu. Knacudikaris terooominaukiB. Kimacudikaris KoxxyxoTpyOHHX
amnapartis. [IpoananizyBatu BIUIMB pi3HUX (PAaKTOPIB HA 3YCHIUIA, SIKi BUHUKAIOTh
B Tpy0Oax Ta koxyci. [IpoananizyBaTu KOHCTPYKIIii TeMIIepaTypHUX
KomreHcaTopis. HaBectn koHCcTpyKLii TpyOHUX penriTok. HaBecTn KOHCTPYKIiT
amapariB 3 obononkamu. [IpoananizyBatu poOOTy TEIIO0OMIHHUX anaparis.

Jlirepatypa [1 — 6, 8 — 11].

4 Po3oin 2. Po3paxynok ma KOHCMPYI06AHHA KONOHHUX anapamie. 7

BHyTpiimHi npucTpoi KonoHHUX anapatiB. KoHCTpyKIiT BHYTPILIHIX
npuUcTpoiB 0apOOTa)KHUX KOJIOHHUX arnapaTiB. |HTEHCUBHICTH BITPOBOTO
HaBaHTaXXCHHs. AHaJi3 BEIMUMHU MOMEHTY B Ilepepizax anapata. Po3paxyHok
KOPIyCy Ta OMOPHOT OOMYaiiki KOJIOHHOTO amnapara Ha MIilHICTh. CTIAKICTh
o0ny4aifky KOJIOHHOTO anapaTa. PO3IisSHyTH BIUTMB BHYTPILIHIX IPUCTPOIB Ha
CTIMKICTh KOJIOHU. [IpoaHanizyBaTu BIUIMB CEHCMIYHUX HaBaHTaXXEHb Ha
KOJIOHHUH amapart. [IpoaHani3yBaTi BIUIMB HABaHTa)XEHb Ha KOJIOHY MPU
MOHTaX1 1 B pobounx ymoBax. [IpoaHanizyBaTH 3MiHIOBaHHSI 3THHAIOYOTO
MOMEHTY 10 BUCOTI KoJIoHH. [IepeBipka KopIycy KOJIOHHOTO anapaTa Ha
MinHicTs. CriocoOH MiABUIEHHS CTIHKOCTI KOJIOHH.

Jlirepatypa [1 — 7, 9, 10].

6 lidzomoesKa Ao ek3ameHy 15
Bcbozo 200uH 66

MoniTUKa Ta KOHTPO/b
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHWN (OCBITHBOrO KOMMNOHEHTA)

MNpasuna eidsidysaHHA neKyili ma npakmMuyHuUX 3aHAMb;
BiaBifyBaHHA NeKUiMHUX Ta NPAKTUYHUX 3aHATb € 060B'A3KOBOIO CK/IAZL0BOK BUMBYEHHA MaTepiany.
Ha nekKuii BUKNaaa4y KOPUCTYETbCA BAACHUM Npe3eHTauiiHum maTepianom. CTyneHTH 3000B’a3aH1 OpaTu
AaKTUBHY y4YacTh B HAaBYAJIbHOMY IMPOIIECi, HE CII3HIOBATHCS Ha 3aHATTS Ta HE MPOMYyCKaTh ix 0Oe3
MOBa)KHOT MPUYMHHU, HE BIJIBOJIIKATHCS Ha Ali, 1110 HE TIOB’A3aH1 3 HaBYaJIbHUM MPOIIECOM.
Monimuka dednaiiHie, nepecknadaHb ma NPAsUAA 3A0X0YYB8AHHA;
MponyuieHi 3aHATTA HeobxigHo BignpautoBatM. CTyAeHT CaMOCTIMHO  MiArOTOB/IIOE KOHCMEKT
nponyLeHoi nekuii abo NpPakTUYHOro 3aHATTA, BiAMNOBIAAE HAa KOHTPO/bHI 3aNUTaHHS BUKAaZady Mo



maTepianam TemKu nNpPonyweHoro 3aHATTA. |HAMBIAyanbHI NPaKTUYHI 3aBAAHHA CAig4 BWUKOHYBAaTH
aKypaTHO i B TOYHO BU3HAYEHUI TePMiH. BUKOHaHHA LMX BUMOT 3abe3nedye NiaBULLEHHA PENTUHIOBOI
OUHKM pe3ynbTaTiB OCBOEHHA HABYAIbHOI ANCUMUMNIHN.

Moaimuka w000 akademivyHoi dobpoyecHocmi;

MoniTMKa HaB4anbHOI AncuMNAiHM Byay€eTbCA 3 ypaxyBaHHAM HOPM 3aKOHOZABCTBA YKpaiHU Wo[0
akagemiyHoi gobpouecHocTi, Kogekcy 4decti HTTY ««KWUIBCbKMIA MONITEXHIYHUIA iHCTUTYT iMeHi lrops
CiKOpCbKOro Ta BM3HAYAETbCA CMCTEMOIO BMMOT, AKi BUKNA[Ay Npea'aBnse Ao CTyaeHTa Npu BUBYEHHI
ANCUMNNIHK (NpaBuNa NOBEAiIHKM Ha 3aHATTAX, NPONYCKK, Nepe3aadi TowLo).

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYyaHHA (PCO)

Po3nogain HaBYasibHOro Yacy 3a BUAAMM 3aHATb i 3aBAaHb 3 ANCLUNAIHK 3rigHO 3 PO6OYMM HaBYa/IbHUM
NJaHOM:

Po3nogin HaBYaNbHUX roguH
HaBuyanbHuMi Yac (3 ypaxy8aHHAM iHOUBIOYaAnbHUX KoHTponbHi 3axoamu
3aHAMY)
Kpeantu aKaa. Nekuii | MpaKTUYHI Na6. CPC | MKP | PIP Cemectposui
roa. pob. KOHTPO/b
4 120 36 18 - 66 1 - eK3ameH

KoHTpO/b 3HaHb CTYAEHTIB NPOBOAMTLCA 33 AOMNOMOroto criBbecian nig yac NpakTUYHUX 3aHATD,
pe3ynbTaTiB BUKOHAHHA iHAMBIAYabHUX NMPaAKTUUYHMX 3aBAaHb , @ Ha eK3aMeHi — 3a I0NOMOroo bineTis.

Mig Yac ouiHIOBAaHHA BPAaXOBYETbCA TaKe:

1. BiaBifyBaHHS NeKLUi Ta NPaKTUYHUX 3aHATb, NAIAHICTb POOOTK Nif Yac ayANTOPHUX 3aHATL .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPAKTUYHUX 3aBAAHb ANA CAMOCTIMHOT poboTu.
3. BMBYeHHs 6a30B0i Ta AONOMIXKHOI NiTepaTypu.

1. PENTUHT cTyAeHTa 3 KpegUTHOTO MOAYNA CKNAZAETbCA 3 6ani., WO BiH OTPMMYE 33 poboTy Ha
NPaKTUYHUX 3aHATTAX, 38 BUKOHAHHA KOHTPOJIbHOI MOAYNbHOI po60TH MO TeEMi Moay/1A Ta 33
pe3ynbTaTaMm CEMECTPOBOIrO KOHTPOJTIO — EK3aMEHY.

2. KpuTepii HapaxyBaHHA H6anis:

2.1. Po60Ta Ha NPaKTUYHMX 3AHATTAX:
- nnigHa pobota — 5 Ganis;
- HEBYACHO BMKOHaHe 3aBAaHHA — 3 6anu;
- MacuBHa poboTa abo BiACYTHICTb Ha 3aHATTI — 0 6ani..
MaKcumanbHa Kinbkictb 6aniB 3a pobOoTy Nig Yac NPaKTUUYHMX 3aHATb — 45,
2.2. Kputepii oUiHIOBaHHSA MOAY/IbHOT KOHTPO/IbHOI poboTH
— «BigMigHO» — 14-15 Gais;
— «mobpe» — 10-13 bamnis;
— «3a0BUILHO» — 3—9 0aiB;
— «He3aI0BUILHOY — 0 OaJIiB.

3a 18 TUKHIB HaBYaHHA 3a pPe3ynbTaTaMu HaB4Ya/IbHOT POOOTU | BUKOHAHHA KOHTPOJIbHOT MOAY/IbHOT
pPobOTM MaKCMMa/ibHa KiJIbKICTb 6aniB, iKYy MoxKe HabpaTu CTyaeHT, ckiagae 60 banis.
2.3. CKnapaHHA eK3aMeHauinHuX icnuTis
Ha ex3ameHi cTyaeHTH OTpUMYIOTh €k3aMmeHarliiHuii Ourer. KokHmit O11€T MICTUTH YOTHPH

MIATaHHA (7[Ba 3 SKAX OUTBII CKIIAIH1).

KosxHe ckiajiHe MUTaHHS OLIHIOEThCs y 12 6aiiB, a mpocrimie — 8 6aiB.

CucreMa OLIHIOBAHHS CKJIAIHUX MMUTAHb:

— «BIIMIHHOY», TIOBHA BiIMOBib (He MeHIIe 90% moTpidHoi iHpopmarrii) — 11-12 Ganis;

— «a00pe», ToCTaTHRO MOBHA BIAMOBIAL (He MeHIIe 75% moTpiObHOI iH(opMarllii, abo He3Ha4yHi
HeTouHOCTi) — 9-10 Gais;

— «3310BUIbHOY, HEMOBHA BiAMOB1Ab (He MeHie 60% mnoTpiOHOI iH(popMallli Ta 1esKl HTOMUIIKH) —
7-8 Oais;



— «HE3aI0BIIBLHO», HE3aH0BIIbHA BiAmoBias — 0 6amis.

CucTemMa OLIHIOBAHHS MPOCTIIINX NMUTaHb:

— «BIIMIHHOY», TIOBHA BiMOBiAh (He MeHIIe 90% moTpidHOT iHopmarlii) — 7-8 Gais;

— «100pe», TOoCTaTHRO MOBHA BIAMOBINL (He MeHIIe 75% moTpiOHOI iHpopMarlii, abo He3Ha4YHi
HETOYHOCTI) — 5-6 OaiB;

— «3aJI0OBLIILHO», HETIOBHA BiMOB1b (He MeHIe 60% moTpiOHOI iHpOopMaIii Ta IesKi TOMUJIKA) —
3-4 6anu;

— «HE3aJ0BIJIBLHO», HE3aJ0BIIbHA BiAmoBias — 0 6aiB.

MaKcuManbHa KinbKicTb 6anis, AKy MOXe OAepKaTu CTYAEHT B pe3ynbTaTi YCMilWHOro CKAaZaHHA
eK3ameHy gopisHtoe 40 6anam.

3rigHo penTMHrosoi WwWkKanu (R), makcumanbHa cyma 6anis gopisHioe 100.

HeobxigHOO yMOBOI [ONYCKY A0 €eK3aMeHYy € PenTUHr, WO CKaagae He meHwe 30 % Big
perTuHrosoi wkanu (R), Tobto 30 banis..

Posnogin pentuHrosmx 6anis, AKi OTPUMYIOTb CTYAEHTWU MNiCNA BMBYEHHA KPEeAUTHOrO MoAynA Ta
CK/lagaHHA icnuTiB.

3micToBuit moaynb Cyma 6anis
MpaKTUYHI 3aHATTA 45
KoHTponbHa moaynbHa poboTa 15
CemecTpoBUI KOHTPO/b
EKk3ameH 40
Pasom: 100

MopAadoK 3apaxyBaHHA MPOMNYLEHUX /eKUid Ta MPakTUYHUX 3aHATb: CTYAEHT CaMOoCTiMHO
NiZIFOTOBNIOE KOHCMNEKT MponylleHoi feKuii Ta/abo NpakTUYHOro 3aHATTA, BiANOBIAAE HAa KOHTPO/bHI
3aNUTaHHA BUKAagauy.

Cyma pentuHrosmx 6aniB, OTPUMAHUX CTYAEHTOM MiCAS OCBOEHHA AUCUMMNAIHWM Ta CKAadaHHA
eK3aMeHy, NepeBoaAnTbLCA A0 MNiACYMKOBOI OLLIHKM 3rigHO 3 Tabaunueto:

KinbKictb 6anis OuiHkKa
95...100 BigMIHHO
85...94 AyKe nobpe
75...84 nobpe
65...74 3a[0BiNIbHO
60...64 AOCTaTHbO
<60 He3a/10Bi/IbHO
He BMKOHaHi yMmOBM A0NYCKY He gonyuieHo

9. [AoaaTtKoBa iHpopmauia 3 gucumnniiHn (0CBITHLOro KOMMNOHEHTA)

MonepepHiii nepenik NUTaHb, WO BUHOCATLCA HA CEMECTPOBUIA KOHTPOb.

1. KnacudikyBaTu KONOHHI anapat. KOHCTpytOBaHHA HacaaKoBUX KONOHHMX anaparis..
2. HaBecTW HacaZKM KOJIOHHWUX anapaTiB, Knacudikauito, OCHOBHI XapaKTepUCTUKM i BUMOIM A0

HacagoK.

3. [MpoaHanizyBatu BMAM i OOIPYHTYBATN 3aCTOCYBAHHA HEPETYAAPHUX | PerynAapHUX Hacagok.

4. HaBecTu KOHCTPYKLUii i O06rpYHTYBaTU 3acCTOCYBaHHS PO3MNOAIIbYNX | Nepepo3nosiibuymnx
NPUCTPOIB. JaTh OLIHKY KPUTUYHIN BUCOTIi HACaAKOBOrO LWapy.

5. [aTn OuiHKy TapifYacTMM KOJIOHHMM anapaTam.

6. [poaHanisyBaTu BY3M KPiNNEHHA TapiNoK 40 KOPNyCY i By3/1M BBOAY CUPOBUHU B KONOHY.

7. KnacuodikyBaTu TapinyacTti KOHTaKTHI NPUCTPOI.

8. [poaHanisyBaTu KOBMNAYKoOBi Tapi/Ikn. HaBecTn KOHCTPYKLIT KpinaeHHA KoBNavKis A0 naTpyobKis.

9. [lpoaHanidyBaTu TapiIKM KOJIOHHMX anapaTiB 3 TYHE/IbHUMKW KOBNaYyKamm. HaBeCTU KOHCTPYKLIHO i

3aCTOCYBaHHA TApPiNoK.



10.
11.
12.
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24,
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28.
29.
30.
31.
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MpoaHanisyBaTh TapiKM KONOHHUX anapaTiB 3 S-noAibHMMK enemeHTamn. HaBeCcTn KOHCTPYKLtO
i 3aCTOCYBaHHA TapinoK.

MpoaHanisyBaTu KAanaHHI TapisiKM KONOHHMX anapaTiB. HaBecTM KOHCTPYKLiO i 3aCTOCYBaHHA
Tapinok.

MpoaHanisyBaTn 6anacTHi KnanaHHi TapifikM KOJIOHHMX anapartiB. HaBecTu KOHCTPYKLUitO i
3aCTOCYBaHHA TapiNoK.

MpoaHanisyBaTn CiTYaCTi TApPiNIKM KONIOHHMX anapaTiB. HaBeCcTU KOHCTPYKLiO i 3acTOCyBaHHA
Tapinok.

MpoaHanisyBaTu CiTYaCTi TapiNKM KOMOHHMX anapaTiB 3 2 30HAaMW KOHTaKTy ¢a3. Hasectu
KOHCTPYKLLiO i 3aCTOCYBaHHA TapifoK.

MpoaHanizyBaTu NNACTUHYACTI TAPi/IKM KONOHHMX anapaTiB. HaBeCTn KOHCTPYKLLO i 3aCTOCYBaHHA
Tapinok.

MpoaHanisyBaT CTPYMiHHI TapisiKM KONOHHUX anapaTiB. HaBeCcTM KOHCTPYKLiO i 3aCcTOCYyBaHHA
Tapinok.

MpoaHanisysaT NpoBasibHi TapiNIKM KONOHHMX anapaTis. HaBeCcTn KOHCTPYKLIiKO i 3aCTOCYBAHHA
Tapinok.

HagaTn anroputm pospaxyHKy MAOCKOI CyuifbHOI Kpyrioi Tapinku (onopHoro nepdopoBaHOro
OMCKa Nig HacaakKy) Ha MiLHICTb.

Hapatn anroputm po3paxyHKy Tapifiku, WO CKNAJAETbCA 3 OKPEMUX MPAMOKYTHUX CeKLil
(onopHoOro aucKa nig Hacaaky) Ha MiLLHICTb.

Hapatv anropntm po3paxyHKy TapifioK KONIOHHMX anapaTiB Ha }KOPCTKICTb.

Hagatv anropntm po3paxyHKy onopHMx 6anok nig, Tapinkm Ha MiLHICTb.

Hapatv anropntm KOHCTPYKTUBHOIO PO3PaxyHKY KancyabHUX KOBMAYKIB.

MpoaHanisyBaTH BiTPOBI i CEMCMIUYHI HaBaHTaXXEHHA HA KOPMYC KOMIOHW.

HagaTn anropMtm po3paxyHKy BiTPOBOro HaBaHTaXKeHHA Ha KOJIOHHMI anapar.

HapaTtn anropntm po3paxyHKy 3rmHatO40ro MOMEHTY Bif, BITDOBOro HaBAHTAXKEHHA HA KOJIOHHWU
anapar.

Hapatv anropntm po3paxyHKy KOJIOHU HA MiLHICTb.

HagaTn anroputm po3paxyHKy KOJIOHW Ha CTiMKiCTb.

KnacnoikyBat TenN1006MiHHUKN.

KnacnoikyBaTu KOXKyxoTpybHi Ten1006MiHHMKMN.

MpoaHanisyBaTu KOXyXOTPYyOHi TENN00OMIHHMKN 3 HEPYXOMUMM TPYOHMMM peliTkamn. HasecTu
BapiaHTU KpinaeHHA TpyOHMX peLwiToK A0 Kopnycy anapaTa.

HaBectn BapiaHTU po3miuleHHA Tpyb B TPYOHMX pewitTkax i 3'€AHaHHA Tpyb 3 TpybHMMMK
pewiTkamu.

OO6r'pyHTYBaTV 3aCTOCYBAHHA | HABECTU KOHCTPYKLT 6araToxoa0BUX TEMI00OMiIHHMKIB.
MpoaHanisyBaT pPO3pPaxyHOK HaMpysKeHb B KOXYCi i Tpybax Tenn006MiHHMKA 3 HEPYXOMUMMU
TPYOHMMM pewwiTkamm, AKi 06yMOBAEHI TUCKOM.

MpoaHanisyBaT pPO3pPaxyHOK HaMpy»KeHb B KOXYCi i Tpybax TennoobMiHHMKa 3 HEpYXOMUMMU
TPYOHMMM pewiTkamm, AKki 06ymoBaeHi TemnepaTypHUMM gedopmauismu.

O6rpyHTyBaTM 3aCTOCYBaHHA anapaTiB 3 TeMmnepaTypHMMM KOMNEHcaToOpammM Ha KoxKyci. HaBecTtn
KOHCTPYKLii TemnepaTypHMX KOMIMEHCATOPIB.

HaBecTn KOHCTpYKLUii TeENN00OMIHHUKIB 3 N/1aBal04Y00 FOI0BKOIO.

HaBecTn KOHCTpYKLii TeENN100OMIHHUKIB 3 N/1aBalOY00 FO/I0BKOIO | KOMMNEHCATOPOM Ha Hii.
O6rpyHTyBaTM 3aCTOCYBAHHA | HABECTU KOHCTPYKLii NoONepeyHnx neperoposok B KOXKYXOTPYOHMX
TennoobMiHHMKax. 3acTocyBaHHA BiabiHUKIB Ha BXOAj cepefoBULLA Y MiXKTPYOHMI npocTip.
HagaTn anroputm po3paxyHKy TPYOHMX PeLliTOK KOXKYXOTPYOHMX TeNN100OMiHHMKIB.

HaBecTn KOHCTpYKLito | 3acTOCyBaHHA TeNA00bMiHHUKIB 3 U-nogibHnumu Tpybamu.

HaBecTn KOHCTPYKLIitO | 3aCTOCYyBaHHA TENI00OMIHHUKIB 3 PO3LLUMPHUKOM Ha KOXYCi.

HasecTu wnaxu iHTeHcnoiKaLii Ten1006MiHY B KOXKYXOTPYOHUX TENN00OMIHHMKAX.
MpoaHani3yBaT KOHCTPYKL,iHO, YMOBU BUKOPUCTAHHA i PO3PaXYHOK 3aTBOPIB 3 A BOKOHYCHUM
Kinbuem.



Po6ouy nporpaMmy HaB4YaJbHOI AMCHUILIIHM (cHiIa0yc):
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YxBajieHo KaQeapow MawuH ma anapamis XiMidHux i HagmonepepooHux eupooHuyme
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