u HauioHanbHUI TEXHIYHUH YHIBEpCUTET YKPaiHM
«KUIBCbKUMN NOMTEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Em6nema
Kadepgpu

(3a HasBHOCTI)

HasBa Kadepgpu, wo
3abe3neuye BUKNAAaAHHA

HA3BA KYPCY

Po3paxyHok i KOHCTPYIOBAHHSHA OﬁﬂaIlHaHHSI. YacTuHa 2. Po3paxyHok i

KOHCTPVIOBAHHSA €JeMEHTIB 00JIaTHAHHSA rajaysi

PiseHb BULLOI OCBiTH
Fany3sb 3HaHb
CneujianbHictb
Cneuianisauin

Cratyc gucumnnidm
®dopma HaBYaHHA

Pik nigroroBku, cemectp
O6car aucumunniHm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb

MosBa BuKnapaHHA

IHdopmauia npo
KepiBHUKa Kypcy /
BUKNaAadiB

Po3mileHHA Kypcy

Po6oua nporpama HaBYanbHOI aucumnaiim (Cunabyc)

PeKBi3auTK HaBYa/ZIbHOI AUCLUUNNIHN

Mepwuii (6akanaspcokuli)

G IHMceHepis, supobHUUYMBo ma bydieHUYMBo

G11 MawuHobydysaHHA

G11.03 TexHon02i4Hi MawuHU ma 0b6Aa0HAHHA
HopmamueHa
o0YHa(OeHHa)/o4YHa(seyvipHA)/3a04Ha/OucmaHyitiHa/3miwaHa
4 Kypc, ociHHIl cemecmp

4 (120)

ExkzameH

https://rozklad.kpi.ua/
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3,6 200UH HQ MUMOEHb 3 yPAXy8AHHAM iHOUBIOYaANbHUX 3aHAM®b (2,4
200UHU neKyiliHux, 1,2 200UH NPAKMUYHUX 3AHAMb)

YKpaiHcbKa
JlekTop: K.m.H, doy. AHOpees I. A.
MpakTnuHi / CemiHapcbKi: K.m.H, doy. AHOpees I. A. che@kpi.ua

https://ecampus.kpi.ua/, http://ci.kpi.ua

Mporpama HaB4YaNAbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Onuc Has4anbHOT Aucyunninu.

B Kypci po3rnsgatoTbCA OCHOBWM KOHCTPYHOBAHHA TenJ00OMIHHUKIB | KONOHHWMX anaparis, ix
3aCTOCYBaHHA, TEOPETUYHI BiJOMOCTI OCHOB iHXXEHEPHUX PO3PaxyHKiB, Cy4acCHi CTaHOAPTHI PO3PaXYHKOBI
dopmynn, HOPMATUBHI METOAMKN PO3PaxXyHKY Ha MiLLHICTb, }XOPCTKICTb i CTiMKiCTb.

OuncumnnniHa «PO3paxyHOK i KOHCTPYOBaHHA TMNOBOro obnaaHaHHA. YacTvHa 2. PO3paxyHOK i
KOHCTPYIOBaHHA efieMeHTiB 061agHaHHA rany3i» po3rnagae BUMOIM A0 KOHCTPYIOBAHHA i PO3pPaxyHKy
o06n1aHaHHA Ta OKPEMUX €/1EMEHTIB, iX 3aCTOCYBAHHA.

Mpedmem Has4yanbHOi ducyunaiHu.

Oucumnnida "Po3paxyHOK i KOHCTPYHOBaHHA TUNOBOro obnagHaHHA. YacTMHa 2. PO3paxyHOK i
KOHCTPYIOBaHHA eneMeHTiB obnagHaHHA rany3i' BUMKAAAAETbCA AK OCHOBHWIA KOMMOHEHT NiAroTOBKM
KBasidikoBaHMX daxiBUiB y ranysi maMHOOYAyBaHHSA, pecypco3beperkeHHs, eKoorii Ta Komn'toTepHo-
iHTErpoBaHMX TEXHO/IOFIN.

OBONOAIHHA MEeTO4aMWN KOHCTPYHOBAHHA i pO3paxyHKy nepeabavyae He MPOCTO 3aCBOEHHA MEBHUX
npaswu/, a came PO3BUTOK CBOEPIAHOIO CTUNO MUC/IEHHA, OPIEHTOBAHOMO Ha CTBOPEHHA CYy4YaCHOI TEXHIKM
B ranysi ximiyHoro i HapTonepepobHOro malwmHObyAYBaAHHA
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MeTa HaBYaNbHOI AUCLUNANIHN.

MeTo BUBYEHHSA JAHOT AUCLUNAIHWM € DOPMYBAHHA Y CTYAEHTIB KOMNNEKCY 3HaHb, YMiHb, HABUYOK,
HeobXiaHMX ANA KBanidpiKOBaHOrO KOHCTPYHOBAHHA i BUKOHAHHA PO3PaxyHKiB TMMNOBOro YCTaTKyBaHHA
XiMi4HOi NnpomucnosocTi. BignosiaHo A0 meTu nigrotoska 6akanaspis BUMarae GopmyBaHHA HACTYMHUX
3JaTHOCTeN:

® BUKOPMCTAHHA Ta 3aCTOCOBYBaHHA B NPOGdECiMHIN AiANbHOCTI HOPMATUBHUX METOAiIB PO3PaXYHKY
NocyAMH Ta anapartiB XiMiYHUX BUPOOHULTB,

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

© BOJIOAHHA METOAMKOO BU3HAYEHHA HaBaHTaXeHb, AKi BUHMKAOTb NPU MOHTaXi, BUNPOOYBaHHAX
i B poboumnx ymosax,

® 0eprKaHHA iHGOpMaLT OO0 NOTOYHOrO CTaHy efleMeHTiB 061agHaHHA NpY eKcnayaTauii,

® YJOCKOHA/IeHHA 06134 HaHHA XiMIYHMX BUPOOHMLTB,

® BUKOPUCTAaHHA METOAMKM PO3PAXyHKY HaMpy)KeHb i gedopmauin, AKi BUHWUKAOTb Npu pobOTi
TMNOBOro ob6nagHaHHA.

2.2. OCHOBHi 3aBAaHHA KPEANTHOIO MOAYAA.

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

® OCHOBHIi KOHCTPYKLLii MallMH Ta anapaTis, TMNOBWUX BY3iB i AeTanen Ta BUMOT 40 HUX;

® MaTepianun, AKi 3aCTOCOBYIOTbCS B XiMiYHOMY MalIMHOOYAyBaHHI i iX BNacTUBOCTI;

® PO3pPaxyHKOBI NnapameTpu i NnpaBuna ix BU3HAYEHHS;

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

® pO3paxyHKOBi Moaeni 060/10HOK, NAACTUH, CTEPXKHIB;

® BU3HAYEHHSA HANPY)KeHb, aHai3y HANPYXEHOro CTaHy, AO0NYCTUMMX Ta FPaHNYHNX HAaBAHTaXKEHb;

® HOPMaTUBHI MeToAN PO3pPaxyHKY NOCYAMH Ta anaparis;

® p03p06Ka KOHCTPYKTUBHO A0BEPLUEHOrO BUPODY.

YMiHHA:

®Ha OCHOBiI 0CO6NMBOCTEN TEXHOJIOMIMHOFO Mpouecy BM3HAYaTU ANA KOHCTPYKLUii MoYaTKoBi i
rPAHMYHI YMOBW Ta CXeMY HaBaHTaXeHb,

® Ha OCHOBI POHOYMNX YMOB BU3HAYaTN HaNpyKeHO-AeOPMOBaAHNIN CTaH KOHCTPYKLLT NPU CTAaTUYHUX
Ta AMHAMIYHUX TEPMOCUIOBUX HABAHTAXKEHHSX,

® 6a3yl0uMCb Ha 3HAHHAX TEOPETMYHOI NiArOTOBKMN, KOPUCTYIOUMUCH AOBIAHMKAMW Ta HOPMATMBAMMU
BMOMPATM KOHCTPYKLiMHI MaTepiann Ta maTepiann yLinbHeHb,

® KOPUCTYIOUYUCb A0BIAKOBMMU MaTepiasiamMu, BUKOHYBATU PO3PaxyHKM LWLOAO MiLLHOCTI TMNOBOro
YyCTaTKyBaHHA,

®NPOBOAMTN MAapPaMETPUYHI PO3PaXyHKM TUNOBOro o0O6NAAHAHHA 33 AOMNOMOTOH  BiZOMMX
aHaniTMYHMX dopmyn Ta goBigkosoi iHbopMaLii,

® BpaxoByBaTK HeOobXigHiCTb 360pKKM, pO36OPKK, TPAHCMOPTYBAHHA Ta MOHTAXY BUPODY,

®Ha niactaBi OTPMMaHMX 3HaHb BUKOHYBATM PO3PaxXyHKM Ha KOPCTKICTb, CTIMKICTb, MiLHICTb Ta
PO3p06NATU KOHCTPYKTOPCbKY AOKYMEHTALLO,

e CTBOPtOBATK 6e3neyHi B eKcnayaTtauii KOHCTPYKL,ii.

pocsia;

® PO3POOKN KOHCTPYKLiT nocyanHu abo anapaTa;

e33be3neyeHHA MILHOCTI, CTIMKOCTi, KOPCTKOCTi, FePMETMUYHOCTI, KOPO3iMHOI TPUBKOCTI,
KOHCTPYKTUBHOT A0BEPLUEHOCTI Ta iHWWX BUMOT A0 e/1eMEHTIB XiMiYHOro obnaaHaHHS.

2. TMpepeKBi3nuTn Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHIA CXeMi HaBYaHHA 3a
BigNoOBigHOI0 OCBITHLOIO NPOrpPamolto)

OCBOEHHA AucUMMNiHKM «PO3paxyHOK i  KOHCTPYtOBaHHA TuUMNOBOro obnagHaHHA. YacTuHa 2.
Po3paxyHOK i KOHCTPYIOBAHHA enemeHTiB 06nagHaHHA ranysi» 6a3yeTbcA HA 3acafax iHTerpaui



KOMMNAEKCY 3HAHb, OTPMMAHUX CTyAEHTaMM NPOTAroM 6aKaNaBPCbKOI OCBITU MPU BUBYEHHI AUCLMNIH
NPUPOAHNYOrO Ta iHXeHepPHO-TEXHIYHOro CNPAMYBaHHA B ranysi «MexaHiuHa iHxeHepia». [na ycniwHoro
33aCBOEHHA AaHOI AUCUUNAIHM HeobXigHO MaTW OCHOBHI 3HaHHA B 06/1acTi BULWOT MaTeMaTuKu, GisuKny,
onopy matepianis, rigpasBaiku, NpoueciB Ta 061agHAHHA XiMiYHUX BUPOOHULTB, BMiTM BUKOPUCTOBYBATH
Komn'totep AnA 3abe3neyeHHA HeobXigHMX poO3paxyHKiB, MaTW HaBUKM B cdepi NPUKNAZHOTO
nporpamyBaHHA, MaTeMaTUYHOIrO MOAeItOBaHHA NPOLECiB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AUCUMNAIHU CTyAeHT byae rotoBuiA BMKOPUCTOBYBATU GyHAAMEHTANbHI i
NPUPOAHO HAYKOBi 3HAaHHA | MeToaM AN1A BUPILWEHHA KOMMNJAEKCHUX HAayKOBO-TEXHIYHMX 3a4ady Y ranysi
npodeciiHoi Ta 4OCNIAHNLbKO-IHHOBALIMHOI AiANBHOCTI.

3. 3MicT HaBYaNbHOI AUCUUNAIHN

Po3gin 1 KOHCTpylOBaHHA Ta PO3pPaxyHOK TenJ1006MiHHMX anaparis.

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

Tema 2. OcbOBi HaBAHTAXXEHHA Ta HAMNPYKEHHA, BUKAMKAHI TUCKOM Ta pPisHMLE0 TemnepaTyp B
KOXKycCi Ta Tpyb6ax Tenno0bmiHHMKY TMNy TH. YMOBM MiLHOCTI i CTIMKOCTI KOXyxa Ta Tpyb.

Tema 3. KoHCTpyKLUii KomneHcaTopiB. OCbOBi HAaBaHTAXEHHA, BUKNMKAHI pisHULLEO TemnepaTyp B
TennoobMiHHMKax TuNy TK. PO3paxyHOK MiLHOCTI Ta CTIMKOCTI KOXKyXa i Tpy6, MiLLHOCTI KOMNeHcaTopa.

Tema 4. Po3miweHHA TPy6 B KOXKYXOTPYOHUX TENN00OMiIHHUKAX. KOHCTPYKL,ii TPYyOHMX peLuiToK.
KOHCTPYKTUBHWNI pO3paxyHOK TPYOHUX pelliToK. [epeBipKka MiLHOCTI Kpin/ieHHs Tpyb B peLwiTui.

Tema 5. KoHcTpyKuii anapaTis 3 060/10HKaMK. 3yCcuMAns, Wo AitoTb HA Kopnyc Ta 06010HKY Po3paxyHoK

TemnepaTypHUX 3ycuib. TenN006MiHHI anapaTu iHWMUX KOHCTPYKLiN.

Po3ain 2. Po3paxyHOK Ta KOHCTPYIOBAaHHA KOJIOHHUX anaparis.

Tema 6. KonoHHi anapat. OCHOBHiI KOHCTPYKLLT Ta 3aCTOCYBAHHA. BUMOIrn 40 KOHCTPYKLT.

Tema 7. BHyTpilWHI NpUCTPOi KONOHHMX anapaTiB. PO3paxyHOK KONOCHUKOBMX peLWiTOK. bapboTaxHi
KO/JIOHHI anapaTu. PO3paxyHOK TapiNoK Ha MILHICTb Ta XXOPCTKICTb.

Tema 8. HaBaHTaXeHHA Ha KOPNyC KOJIOHHOTO anapaTta. Bu3HayeHHA BITPOBOro HaBaHTa*KEeHHS.
3rmHa4YMn MOMEHT B Nepepizax KOJIOHHOro anapara.

Tema 9. Po3paxyHOK Kopnycy Ta onopHOi 061Yaiikn KOIOHHOro anapaTta Ha MilHICTb.

Tema 10. Po3paxyHOK Kopnycy Ta onopHoi 061yaiiku KOJIOHHOrO anaparta Ha CTIKICTb.

4. HaBuanbHi maTtepianu Ta pecypcum

bazoea nimepamypa

1. Amnpapees I. A. KoHcTpyroBaHHS 1 po3paXyHOK OCHOBHUX €JIEMEHTIB MOCYIMH Ta anapariB: MiApyd. I
3100yBauiB cTyneHs OakanaBpa 3a cnen. 133 TamyseBe mammHoOyayBanHs. Kui: KIII im. Irops
Cikopcbkoro, 2024. 428 c. URL: https://ela.kpi.ua/handle/123456789/65136.

2. Amnppees [LA. KoHcTpyloBaHHS 1 pO3paXyHOK TUIIOBOT'O YCTaTKyBaHHS XIMIYHUX BUPOOHUITB. OCHOBHI
M0JIO’KEHHS. EfleMeHTH TOHKOCTIHHUX MOCY/IMH, HABaHTa)KEHUX BHYTPIIIHIM THCKOM. HaBd. mociOHUK.
— K.: «Bunmasuuntso «Ilomitexnika», 2011. — 272 c.

3. Amngpees L.A., MikynsoHok [.O. Po3paxyHOK, KOHCTpYIOBaHHS Ta HaJiHHICTh 00JaHAHHS XIMIYHUX
BupoOHULTB: Tepminonoriunuii cnoBuuk. — K.: IBL] “BunaBuuntso «llomitexnika» , 2002. — 216 c.

4. Anppee IL.A., 3yOpiit O.J., Mikynenok [.O. 3actocyBaHHsS MarepialiB y XIMIYHOMY
mamnHOOyayBanHi. Crani 1 yaBynu,- K.: I3MH, 1999. — 148 c.

5. IlpaBuna OymoBm Ta Oe3me4HOi eKcCIUTyaTarii MOCYAWH, IO MpaIoTh Mmja THCKoM, — K.:
JepxxHarnsgoxopoHa npani, 1998. —273c.

6. T'OCT 34233.1-12-2017 (mixaepskaBHi CTaHIAPTH).

7. 1. A. Aunpees. KoHcTpyloBaHHS Ta po3paxyHOK OIop KOJIOHHUX anapatiB. HaBu. nociOnuk.- K.: BITH,
1997. -80 c.

8. 1. A. Anapees, 1.O. MikynboHOK. Po3paxyHOK NiH30BUX 1 CHIB(QOHHMX KoMIleHcaTtopiB. Hapu.
nocionuk. — K.: «BugaBaunTso «llomitexnikay, 2008. — 88 c.

9. L. A. AunpeeB. KoHCTpyloBaHHS 1 pO3paxyHOK €JIEMEHTIB TOHKOCTIHHUX IOCYAMH Ta amapariB, SKi
3HAXOAATHCS TIiJl 30BHINIHIMH HaBaHTaXeHHsMHU [EnexTpoHHmii pecypc] : HaB4. mocib. ISl CTYI.
cneuiagbHOCTI 133 «[ amy3eBe MammHOOynyBaHHs», crerianizaniii «[HXuHIpUHT, OOJIaHAHHS Ta
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TEXHOJIOT1T XIMIYHUX Ta HadTONEpepOOHNX BUPOOHUIITBY 1 «HXXKMHIPHHT, 00IaJHAHHS Ta TEXHOJOTIi
nentoao3Ho-nanepooro BupoouunTa»: KI1I im. Irops Cikopcbkoro. — EnexTponHi TekcToBi ganHi (1
daiin: 6,86 Mbaiit). — KwuiB : KIllim. Irops Cikopcekoro, 2018. — 121 c¢. [ocrym:
http://ela.kpi.ua/handle/123456789/23885.

10. I. A. AaapeeB. MeTtoanuHi BKa3iBKU 10 MMPAKTUYHUX 3aHATH U CTYJEHTIB crierianbHocTi “T'amy3eBe
MaIMHOOYAyBaHHS 3 JUCUUIUIHU “PO3paxyHOK 1 KOHCTPYIOBaHHS THIIOBOTO OOJIaJHAHHA-2.
Po3paxyHOK 1 KOHCTPYIOBaHHsI TOBCTOCTIHHHUX IOCYJHMH, TETUIOOOMIHHMUX Ta KOJIOHHHUX arapariB’:
[Enextponnmii pecypce] / KIII im. Iropst Cikopcebkoro ; yknan. I. A. AnapeeB. — 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.

11. I. A. AunpeeB. Po3paxyHOK KOJIOHHHX anapaTiB Ha MILIHICTh 1 CTIMKICTh [ EnekTponHuii pecypc]: HaBy.
moci6. s cryn. cnemianbHOcTi 133 «["amy3eBe MammHOOyIAyBaHHS», OCBITHBO-TIpOdeciitHOT
nporpamu «O06maiHaHHS XiMIYHUX, HadTOIEepepoOHHX Ta IET0I03HO-TTanepoBuX BUpoOHUITBY / KIII
iM. Iropst Cikopcbkoro. — EnektponHi TekctoBi ganHi (1 ¢aitn: 4,53 M6aiit). — Kui : KIII im. Irops
Cikopcekoro, 2021. — 112 c. https://ela.kpi.ua/handle/123456789/38716.

12. Irop AnapeeB. KoHCTpylOBaHHS 1 PO3PaxyHOK KOXKYXOTPYOHHX TeIioOOMiHHUKIB [EnexTponHuit
pecypc]: HaBY. moci6. mig cryad. cuemianbHocTi 133 «["anmy3eBe mammuoOymyBanus» Kuis: KIII im.
Iropst Cikopcrkoro, 2022. — 140 c. URL: https://ela.kpi.ua/handle/123456789/50426.

5. MeToanka onaHyBaHHsI HABYAJbHOI TMCUHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Jekyiuni 3anamms.

JlexuiiiHi 3aHATTS CIIPSMOBAHI HA HaJlaHHS CYYaCHHX I[UIICHUX, 3HAHb 3 JUCHMILIIHU «P03paxyHOK 1
KOHCTPYIOBaHHSI THIOBOro obOnamHanas. Yactura 2.  Po3paXyHOK 1 KOHCTPYIOBAaHHS €JIEMEHTIB
oOnasiHaHHA Tally3i», BHU3HAYEHHS Ha Cy4aCHOMY piBHI PO3BUTKY HayKuM B 0OJAacTi pO3paxyHKy 1
KOHCTPYIOBaHHS MalllMH Ta amapariB; 3a0e3ledeHHs B MpOIeci JIeKLii IUIiAHOT poOOTH CTYIEHTIB;
3aCTOCYBAHHS JII€BUX METO/IiB BUKJIaJaHHs, TIOJAaHHs MaTepiary 1 Horo 3aCBO€HHS; BUXOBAHHS Y CTY/CHTIB
npodeciifHuX SKOCTeH 1 pO3BUTOK TBOPUYOTO MHUCIICHHS; (POPMyBaHHS y HUX HAyKOBOTO 1 MPAaKTUYHOTO
1HTepecy 10 OCBOEHHS MaTepiaily Kypcy, IparHeHHs JI0 CaMOCTiIHOT poOOTH.

Ne Hazea memu neKuii, nepesik oCHOBHUX NUMAHb, NOCUNAHHA HA Aimepamypy ma | F00uH
3/n | 3ae0aHHA Ha CPC.
1 TennoobmiHHi anapamu. 6
TennoobmiHHi anapaTtn. 3actocyBaHHA. OCHOBHI KOHCTPYKLIji.
Nitepartypa: [1, 3, 5, 12]
2 HasaHmaieHHA, W0 BUHUKAOMb 8 Mensa006MiHHUKY. 2
OcbOBi HaBaHTAXKEHHA Ta HAMNPYKEHHSA, BUK/IMKAHI TUCKOM Ta Pi3HULLEID
TemnepaTtyp B KOXKycCi Ta Tpybax Tenn1006MiHHMKY TNy TH. YMOBU MiLHOCTI i
CTIMKOCTI KoXyxa Ta Tpyb.
Nitepatypa: [1, 3, 5, 8, 12]
3 TemnepamypHi KomneHcamopu. 4
KOHCTpYKUiT KomneHcaTopis. OCbOBi HaBaHTAXKEHHA, BUK/IMKAHI Pi3HULEIO
Temnepartyp B TenioobMiHHMKax Tuny TK. Po3paxyHOK MiLHOCTi Ta CTiMKOCTI
KOKyXa i Tpy6, MiLLHOCTI KOMMNeHcaTopa.
Nitepatypa: [1, 3, 5, 8, 12]
4 Tpybu i mpy6Hi pewimku mennoobmiHHuUKis. 4
Po3milLeHHs TPYD B KOXKYXOTPYOHUX TENN00OMIHHUKaX. KOHCTPYKLT TpyOHMX
peLiToK. KOHCTPYKTUBHMIN pO3paxyHOK TPYOHMX peLiTok. MNepeBipka miyHoCTi
KpinneHHs Tpyb B pewiTu,.
Nitepatypa: [1, 3, 5, 8, 12]
5 TenaoobmiHHi anapamu 3 06010HKaMu. 2
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KoHcTpyKLUii anapaTiB 3 06010HKaMK. 3yCcMAna, WO AitoTb Ha Kopnyc Ta
06010HKY Po3paxyHOK TemnepaTypHUX 3ycnab. TennoobmiHHI anapaTh iHWKX
KOHCTPYKLLN.
NitepaTtypa: [1, 3]
6 KonoHHi anapamu. 4
KonoHHi anapaTtn. OCHOBHI KOHCTPYKU,iT Ta 3acTOCyBaHHA. Bumoru go
KOHCTPYKLLT.
Nitepatypa: [1, 3, 11]
7 BHympiwHi npucmpoi KonoHHUx anapamie. 6
BHYTpiLWHI NpUCTPOi KONOHHUX anapaTiB. PO3paxyHOK KONOCHUKOBUX peLLiTOK.
Bap6oTarkHi KONIOHHI anapaTh. Po3paxyHOK TapifioK Ha MiLLHICTb Ta XXOPCTKIiCTb.
NitepaTtypa: [1, 3]
8 HasaHmaiceHHs, sKi 0itomb Ha Kopnyc KOsI0HHO20 anapama. 4
HaBaHTa*KeHHA Ha KOpnyc KONIOHHOro anapara. BusHavyeHHs BiTpoBoro
HaBaHTAXKeHHA. 3rMHAYNII MOMEHT B Nepepisax KOJIOHHOro anaparTa.
Nitepatypa: [1, 3, 11]
9 MiyHicmeo i cmilikicmb KonoHHO20 anapama. 4
Po3paxyHOK Kopnycy Ta OnopHOi 06MYaiMkmM KOJIOHHOTO anapaTta Ha MilHICTb i
CTIMKICTb.
NitepaTtypa: [1, 3, 11]
Bcbo20 200uH 36
MpaKTU4Hi 3aHATTA.
Mpn BMBYEHHI KPEAUTHOro MOAYNA MPaKTUYHUM 3aHATTAM BigBoauTbca 1/3 ayauTOpHOro

HaBaHTa*KeHHA. NpaKTUYHe 3aHATTA MO OKPEeMit TeMi AaHOI AUCUMMJIIHM CNPAMOBAHO Ha 3aKpinjeHHs
BMK/MAAEHOro Ha NEeKLii MaTepiany WAAXOM po3rnagy KOHKPETHUX NPUKAAAiB, BNpaB Ta 3343y No AaHin
Temi. Lle Aae MOXAMBICTb CTyaeHTaM CUCTEMATM3YBATM i NOrAMOUTU TeopeTUyHi 3HaHHA. MMpaKkTU4YHe
3aHATTA NPOBOAMTLCA B Aia/IOTOBOMY PEXMMI 3 MPOBEAEHHA HABYANbHUX AMUCKYCIN. Ha no4aTKy 3aHATTA
NPOBOAMUTLCA KOHTPO/IbHE OMUTYBAHHA C/AyXadiB MO MaTepianam nonepeaHix NeKuin, 3HaMOMCTBY iX 3
NiTepaTypHUMM AXKepenamu no Tematuui ANCUUNAIHN.

Ne
3/n

Haszea memu npakmu4yHoO20 3aHAMMA, rnepesik 0OCHOBHUX MUMAHb, MNOCUNAHHA
Ha aimepamypy.

ToouH

Koncmpylosannus ma po3paxynHok meniooominnux anapamie
KoHCTpYKTHBHU pO3paxyHOK KOXKYXOTPYOUaTOro TEII0OOMIHHUKA.
Jlitreparypa [1 -4, 6, 9, 10, 12].

Ilepesipka mpyé6 ma Koxcyxa na miyHicme.
TennooOminuuk Tuny TH. Busnauenns cui B Tpy6ax Ta koxyci. [lepeBipka
TpyO Ta KOXkyxXa Ha MILHICTb Ta CTIHKICTb.
Jlitreparypa [1—4, 6, 9, 10, 12].

Po3paxynox memnepamypnozo komnencamopa
TermnooOminnuk Ttuny TK. Po3paxyHOk TemmepaTypHOro KOMIIEHCATOpa.
[TepeBipka Tpy0 Ta KOKyXa Ha MIIHICTb Ta CTIHKICTb.
Jlirepatypa [1—4, 6, 8 — 10, 12].

Po3paxynok Konounozo anapama.

Bu3Ha4yeHHs BITpPOBOTO HAaBaHTaXXCHHS HA KOJIOHHMIA anapaT. BusHaueHHs
CTaTUYHUX 1 )II/IHaMi'-IHI/IX CKJIaIOBUX HABAHTAXCHHS Ha KOJIOHHUU arapar.
Po3paxyHOK 3rHHAI0Y0r0 MOMEHTY B Iiepepi3ax KOJIOHHOTO arapara.

Jlitreparypa [1—4, 6, 9, 10].

Ilepegipka ymoe miynocmi i cmiiikocmi KOJ10HHO20 anapama
[TepeBipka KOpITyCy KOJIOHHOTO arapaTa Ha MIITHICTb 1 CTIUKICTb.




Jlitreparypa [1 -4, 6, 9, 10].
Bcbo20 200UH 18

6. CamocrTiiiHa poboTa cTygeHTa

Mpw BMKNageHHI HaB4yanbHOI aucumnaiiM «Po3paxyHOK 1 KOHCTPYIOBaHHS THIIOBOTO OOJIaHAHHS.
Yactuna 2. Po3paxyHOK 1 KOHCTPYIOBaHHS €JIEMEHTIB 00JIaIHAaHHS Tally31» CaMOCTiiHa poboTa cTyAeHTa
3aMmae 55% BIACOTKM 4Yacy BMBYEHHA KPeAWUTHOrO MOAYNA, BPAXOBYHOUM MiArOTOBKY A0 €K3aMeHy.
CamocTitHa poboTa CTyAEeHTIB BK/IOYAE NiArOTOBKY A0 ayAUTOPHUX 3aHATb, BMKOHAHHA MOAY/bHOI
KOHTPO/IbHOI POOOTK, Ta ONPALLIOBAHHA PO34iNiB Nporpamu i Tem, AKi He yBINLWAW Yy Nepenik nekuinHmx
nUTaHb abo NoTpebytoTb 6iNbl AeTaNbHOTo BUBYEHHA. ONaHyBaHHA 3HAHb MO LUMM TEMaM NPOBOAUTLCA
WAAXOM [OKNafgHOro O3HAaMOM/IEHHA 3 BiANOBIAHMMKM poO3Ainamun pekomeHAoBaHOI 6a3o0Boi Ta
000AaTKOBOI NiTepaTypy Ta CAMOCTIMHONO HayKOBO-iHPOPMALIMHOIro NOLWYKy 3a BAACHOMO iHiLiaTMBOLO.
MifroToBKa CTyAEHTA A0 HACTYMHUX ayAUTOPHUX 3aHATb Nepeabayvyae 0CBOEHHA IM B NPOLECi CAMOCTIMHOT
pob0TN maTepiany nonepeaHix NeKuin.

Ne - KinbKictb
Bup, po60TH Ta Ha3BU TeM, LLLO BUHOCATLCA Ha CAMOCTiliHe OonpaLoBaHHA
3/n roagvH
1 Midzomoeka 3o ay0umopHux 3aHAMb. 10
2 BUKOHAHHA iHOUBIOYanbHUX NPAKMUYHUX 3080aHb M0 memi MooyA. 27
OnpayrosaHHA po30dinie npozpamu i mem, AKi He 8UKAAOAIOMbCA HA AEKYiAX.
3 Po30in 1. Koncmpyrweanna ma po3paxynoKk menioooOMiHHUX anapamis. 7

OCHOBHI KOHCTPYKIIi1 TEIJIOOOMIHHHX anapariB. AHaII3 OChOBUX
HaBaHTAXXEHb Ta HAIIPY)KEHb Y KOKYXOTPYOHOMY TEINIOOOMIHHUKY.
Koncrpykuii kommneHncaTopiB remnepaTypaux nedopmarriii. [lepesipka
MIIHOCTI KpirieHHs TpyO B pewriTii. OCHOBHI KOHCTPYKIIIi anaparis 3
obononkamu. Knacudikanis teruiooOMinHuKiB. Kitacugikaris KoxxyXoTpyOHHX
amaparis. [IpoananizyBatu BIUIMB pi3HUX (aKTOPIB HA 3yCUIIA, SIKI BUHUKAIOTh
B TpyOax Ta koxyci. [IpoananizyBaTH KOHCTPYKIIil TeMIIEpaTypHHUX
KomneHcaTopiB. HaBectu koHCTpyKuii TpyOHUX pemriTok. HaBectn koHCTpyKIii
anapartiB 3 o0onoHkamu. [TpoananizyBatu poOOTy TEMI000MIHHHUX anaparis.

Jliteparypa [1—7,9—12].

4 Po30in 2. Po3paxynok ma KOHCMPYI06AHHA KOJOHHUX anapamis. 7

BuyTpimHi npuctpoi KoJoHHUX anapatiB. KoHCTpyKiiii BHYTPIIIHIX
IPUCTPOIB 6apOOTAXKHUX KOJOHHUX anapaTiB. [HTEHCHBHICTH BITPOBOTO
HaBaHTAXKEHHs. AHaJI3 BEJIMYMHU MOMEHTY B Tiepepizax anapara. Po3paxyHok
KOPITYCYy Ta OTMOPHOI 00WYaiKU KOJIOHHOTO anapara Ha MilHicTh. CTIHKICTb
oOnYaiiku KOJIOHHOTO anapara. PO3riasHyTH BIUIMB BHYTPILIHIX IPUCTPOIB Ha
CTiIMKiCTh KosIoHM. [IpoaHanizyBaTu BIUIMB CEMCMIYHUX HaBaHTa)KE€Hb Ha
KOJIOHHHH amapar. [IpoaHanizyBaTi BIUIMB HaBaHTa)XECHb Ha KOJOHY TIPH
MOHTaX1 1 B pobounx ymoBax. [IpoananizyBaTtu 3MiHIOBaHHS 3THHAIOYOTO
MOMEHTY 10 BHCOTI KOJIOHH. [lepeBipka Kopmycy KOJIOHHOTO arapara Ha
MinHicTh. CiocoOH MiABUIIEHHS CTIMKOCTI KOJIOHH.

Jlirepatypa [1 -8, 10, 11].

6 Midzomoeka Ao ekzameHy 15

Bcbozo 200uH 66

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

MNpaeuna eidsidysaHHA neKyili ma npakmMu4yHUX 3aHAMb;
BiaBigyBaHHA NEKUiMHMX Ta NPAKTUYHMX 3aHATb € 000B’A3KOBOIO CKNaA0BO BUBYEHHS MaTepiany. Ha
NeKUii BUKNagay KOPUCTYETbCA BNACHMM Npe3eHTauiMHum matepianom. CTyneHTH 3000B’s3aHi OpaTu



aKTHBHY y4acTh B HAaBUAJILHOMY ITPOIIEC, HE CITI3HIOBATUCS HA 3aHATTS Ta HE MIPOMYCKaTH iX 03 MOBaKHOT
MPUYMHY, HE BiJIBOIKATHCS Ha Jii, [0 HE TIOB’sI3aH1 3 HABYAJILHUM TPOIIECOM.
Monimuka dednaiiHie, nepecknadaHb ma NPAsUNA 3A0X0YY8AHHSA;

MponyuwieHi 3aHATTA HeobxigHo BignpautoBatM. CTyAeHT CaMOCTIMHO  MiArOTOB/IIOE KOHCMEKT
nponyLieHoi nekuii abo NpPakTMYHOro 3aHATTA, BiANOBIAAE Ha KOHTPO/IbHI 3anUTaHHA BWKAaZady Mo
maTepianam TemMmn NPONYLLEHOro 3aHATTA. IHAMBIAYANbHI NPAKTMYHI 3aBAAHHA CAig BUKOHYBATM aKypaTHO
i B TOYHO BM3HAYEHUIN TEepMiH. BMKOHaHHA UMX BUMOTr 3abe3neyye NigBULLEHHA PEUTUHIOBOI OLHKK
pe3ynbTaTiB OCBOEHHA HAaBYANbHOI AUCLUNAIHN.

Moaimuka w000 akademivyHoi dobpoyecHocmi;

MoniTMKa HaB4anbHOI AnCUMNAiHM Byay€eETbCA 3 ypaxyBaHHAM HOPM 3aKOHOLABCTBA YKpaAiHW WoAo0
akagemiyHoi gobpouecHocTi, Kogekcy uyecti HTTY ««KWUIBCbKMIA MONITEXHIYHUIA IHCTUTYT iMmeHi lrops
CiKOpCbKOro Ta BM3HAYAETbCA CUCTEMOIO BMMOT, AIKi BUKNAZay Npea'ABAsf€ A0 CTyAEeHTA NPU BUBYEHHI
AVCUMNAIHKM (NpaBuaa NOBEAIHKN Ha 3aHATTAX, NPONYCKK, nepesaadi Tollo).

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYyaHHA (PCO)

Po3noain HaB4YaNbHOTO Yacy 3a BMAAMM 3aHATb i 3aBAaHb 3 AUCLMNAIHU 3ri4HO 3 PO6OUYMM HABYANbHUM
NNaHOM:

Po3nogin HaB4YaNbHUX rOAMH
HaB4anbHM Yac (3 ypaxy8aHHAM iHOUBIOYaAbHUX KOHTpOnbHi 3axoam
3aHAMY)
aKaga,. .| Nab. CemecTtpoBuit
Kpeantu Nekuii | MpaKTU4Hi CPC MKP | PIP
roa. pob. KOHTPO/Ib
4 120 36 18 - 66 1 - €eK3ameH

KOHTpPO/Ib 3HaHb CTYAEHTIB MPOBOAMTLCA 33 AONOMOrOH0 criBbecian nifg Yyac NPakTUYHUX 3aHATb,
pe3ynbTaTiB BUKOHAHHA iHAMBIAYabHUX NMPaAKTUUYHMX 3aBAaHb , @ Ha eK3aMeHi — 3a I0NOMOroto binerTis.

Mig Yyac ouiHIOBAaHHA BPAaXOBYETbCA TAKe:

1. BiagisyBaHHSA NeKLi Ta NPaKTUYHUX 3aHATb, NAIAHICTb POOOTH Nif Yac ayANTOPHUX 3aHATL .
2. ByacHe i akypaTHe BUKOHAHHA KOHTPO/IbHUX NPAKTUYHUX 3aBAAHb ANA CAMOCTIMHOT poboTu.
3. BuBYeHHs 6a30B0i Ta AONOMIXKHOI NiTepaTypu.

1. PENTUHT CTyAeHTa 3 KpegUTHOTO MOAYNA CKNAZAETbCA 3 6ani., WO BiH OTPMMYE 33 poboTy Ha
NPaKTUYHUX 3aHATTAX, 32 BUKOHAHHA KOHTPO/IbHOI MOAYAbHOT po6OTM Mo TeMi moayna Ta 3a
pe3ynbTaTaMm CEMECTPOBOIO KOHTPOJHO — EK3aMEHY.

2. KpuTepii HapaxyBaHHA 6anis:

2.1. Po60Ta Ha NPaKTUYHMX 3aHATTAX:
- nnigHa pobota — 5 Ganis;
- HEBYACHO BMKOHaHe 3aBAaHHA — 3 6anu;
- nacmeHa poboTa abo BigcyTHICTb Ha 3aHATTI — 0 6ani..
3a aKTMBHY pobOTY Ha NPaAKTUYHMX 3AHATTAX MOKe ByTU HapaxoBaHO A0 5 3a0X04yBaIbHUX OaliB.
MaKcumanbHa Kinbkictb 6aniB 3a poboTy Nig Yac NPaKTUYHMX 3aHATb — 45.
2.2. KpuTepii oUiHIOBaHHS MOAY/IbHOT KOHTPO/IbHOI poboTH

— «BigMiHHO» — 14-15 6anis;

— «pobpe» — 10-13 6anis;

— «3340BiNbHO» — 3—9 6anis;

— «He3agoBinbHO» — 0 6anis..

HecBoeyacHe cknagaHHA MOAYNbHOIO TECTY 3MEHLLYE KifbKicTb HabpaHux 6aniB BABIui.

3a 18 TUKHIB HaBYaHHA 3a pe3ynbTaTaMu HaBYa/IbHOT POOOTU | BUKOHAHHA KOHTPO/IbHOT MOAY/IbHOT
poboTM MaKCcMMasbHa KifIbKiCTb 6aniB, Ky Moxe HabpaTu cTyaeHT, cknagae 60 6anis.
2.3. CknagaHHA eKk3aMeHalinHMX icnuTis
Ha ex3ameHi CTyAeHTHM OTPUMYIOTh eKk3aMmeHaliiHuii Oiner. KoxkHuil OieT MICTUTh YOTHPHU
MATaHHA (1Ba 3 SKUX OUIBII CKJIAIHI).
KoskHe ckitagHe muTaHHs OIIHIOEThCS y 12 OauiB, a mpocTimie — 8 OatiB.



CucreMa OLIHIOBAHHS CKIIAIHUX [MUTAHb:

— «BIIMIHHOY», TIOBHA BiMOBib (He MeHIIe 90% moTpidHOT iHopmarrii) — 11-12 Ganis;

— «100pey», TOoCTaTHRO TMOBHA BIAMOBIAL (He MeHIIe 75% moTpiObHOI iHpopMarlii, abo He3Ha4YHi
HeTouHoCTi) — 9-10 Oautis;

— «3aJI0OBLIILHO», HETIOBHA BiMOBib (He MeHIe 60% moTpiOHOI iHpOopMaIii Ta IesKi TOMUIKN) —
7-8 Oais;

— «HE3aJI0BIJIBLHO», HE3aJ0B1IbHA BiamoBias — 0 O6ais.

CucreMa OIIHIOBaHHS MPOCTIIINX MUTaHb:

— «B1IMIHHOY», TIOBHA B1MOB1b (He MeHIIe 90% noTpiOHoi iHopmarlii) — 7-8 Ganis;

— «100pey», TOoCTaTHLO MOBHA BIAMOBINL (He MeHIIe 75% moTpiOHOI iHpopMarlii, abo He3Ha4YHi
HETOYHOCTI) — 5-6 OaniB;

— «33/I0BUTLHOY, HEMOBHA BiANOBIAb (He MeHIe 60% moTpiOHOT iHhopMalii Ta AesKi TOMHIIKH) —
3-4 6anu;

— «HE3aI0BIIbHO», HE3aJ0BIIbHA BiAmoBias — 0 6aiB.

MaKcmMmanbHa KifbKicTb 6aniB, AKY MoOXe oAepraTu CTYAEHT B pe3y/bTaTi YCMiWHOro CKnaaaHHA
eK3ameHy gopisHtoe 40 6anam.

3riaHo penTmHrosoi wWkKanu (R), makcumanbHa cyma 6anis gopisHoe 100.

HeobxiaHOO YMOBOK [OMYCKY A0 €K3aMeHYy € BWMKOHAHHA 3aBAaHb Ha MPaAKTUYHUX 3aHATTAX,
KOHTPO/IbHOI MOAY/IbHOT POBOTH | PENTUHT, WO cKNnagae He meHLwe 30 % Big peliTuHrosoi wkanu (R), Tob6To
30 6anis.

Posnogin pentuHroBux 6anis, AKi OTPUMYIOTb CTYAEHTU MNiCAA BUBYEHHA KPeaAUTHOro moayna Ta
CKNafaHHA icnuTis.

3micToBuit moaynb Cyma 6anis
MpaKTUYHI 3aHATTA 45
KoHTposibHa moaynbHa poboTa 15
CemecTpoBUiA KOHTPO/Ib
EK3ameH 40
Pasom: 100

MopAAOK 3apaxyBaHHA NPONYLEHUX NEKLiM Ta NPAKTUYHMX 3aHATb: CTYAEHT CAMOCTIMHO MigroToB/OE
KOHCNEKT nponyweHoi neKkuii Ta/abo NpaKTMYHOro 3aHATTA, BiANOBILAE HA KOHTPOJIbHI 3anMTaHHA
BMKNaZauy.

Cyma penTMHrosux 6anis, OTPUMAHWUX CTYAEHTOM MIiCNA OCBOEHHA AMCUMMNIHM Ta CKNAZaHHA
eK3ameHy, NepeBoaMTbCA A0 MifCYMKOBOI OLLHKM 3rigHO 3 Tabauueto:

KinbKictb 6anis OuiHka
95...100 BigMIHHO
85...94 Ayxe nobpe
75...84 nobpe
65...74 3a[10Bi/IbHO
60...64 AO0CTaTHbO
<60 He3a40Bi/IbHO
He BMKOHaHi ymoBKM AonNycKy He gonyLueHo

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

MonepeaHiii nepenik NUTaHb, WO BUHOCATHCA HA CEMECTPOBUIA KOHTPO/Ib.
1. KnacudikyBaTh KoNoHHI anapaTu. KOHCTpyOBaHHA HacaAKoOBUX KOJIOHHUX anaparis.
2. HaBecTn HacaAKuM KONOHHMX anapaTiB, Knacudikalito, OCHOBHI XapaKTepPUCTUKKM i BMMOrU A0
HacaoK.
3. MMpoaHanizyBatn BMAM i 0OO6IPYHTYBATN 3aCTOCYBAHHA HEPETYAAPHUX | PEryNApHUX HacafoK.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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31.
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35.
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HaBecTn KOHCTPYKL,ii i 06rpyHTYBaTM 3aCTOCYBaHHA PO3NOAINbUYNX | Nepepo3noaiibymx NPUCTPOiIB.
[aTh OUiHKY KPUTUYHIN BUCOTi HAacaaAKOBOro LWapy.

[aTtu ouUiHKY TapinyacTMm KOJIOHHUM anaparam.

MpoaHanizysaTu BY3/1M KpiNJeHHA Tapi/IoK 40 KOPNycy i BY31X BBOAY CUPOBUHU B KONIOHY.
KnacnoikyBaTu TapinyacTti KOHTaKTHI NPUCTPOI.

MpoaHanizyBaTy KOBNAYKOBI TapiiKM. HaBecTM KOHCTPYKLii KpinaeHHA KoBNaykiB 40 naTpy6bKis.
lpoaHanizyBaTu TapiNKM KONOHHMX anapaTiB 3 TYHE/IbHUMUM KOBNavykamu. HaBecTn KOHCTPYKLIO i
3aCTOCYBaHHA TapinoK.

. MMpoaHani3yBaTn TapisKM KOJIOHHUX anapaTiB 3 S-NogibHMMKM enemeHTamun. HaBecTM KOHCTPYKLiO

i 3aCTOCYBaHHA TapinoK.

lpoaHanisyBaTu KAanaHHI TapisiKM KONOHHMX anapaTiB. HaBeCcTM KOHCTPYKLiO i 3aCTOCYBaHHA
Tapinok.

MpoaHanisyBaT 6anacTHi KnanaHHi TapifKM KOJIOHHMX anapaTtiB. HaBecTu KOHCTPYKLUitO i
3aCTOCYBaHHA TapinoK.

MpoaHani3yBaTh CiTYACTi TapiNKM KOMOHHMX anapartiB. HaBeCcTM KOHCTPYKLiO i 3aCTOCYBaHHA
Tapinok.

MpoaHanisyBaTK CiTYaCTi TapinKM KONOHHMX anapaTtiB 3 2 30HaMM KOHTakTy ¢as3. Hasectu
KOHCTPYKLLiO i 3aCTOCYBAHHA TapifoK.

MpoaHani3yBaTh NAACTUHYACTI TAPIIKM KONOHHMX anaparTiB. HaBeCTM KOHCTPYKLLiIO i 3aCTOCYBaHHA

TapiNoK.
MpoaHani3yBaT CTPYMiHHI TapilKM KONOHHUX anapaTiB. HaBeCcTM KOHCTPYKLiO i 3aCTOCYBaHHA
Tapinok.
MpoaHanisysaT NpoBasibHi Tapi/IKM KONOHHMX anapaTtis. HaBeCcTM KOHCTPYKLiO i 3aCTOCYyBaHHA
Tapinok.

HagaTn anroputm pospaxyHKy MAOCKOI CyuinbHOI Kpyrnoi Tapinku (onopHoro nepdopoBaHOro
OMCKa Nig HacaAkKy) Ha MiLHICTb.

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

Hapatv anropntm po3paxyHKy TapiloK KONOHHUX anapaTiB Ha *KOPCTKICTb.

HagaTn anroputm po3paxyHKy onopHux 6anokK nig Tapinku Ha MilHiCTb.

Hapatv anropntm KOHCTPYKTUBHOIO PO3PaxXyHKY KanCybHUX KOBMAYKIB.

MpoaHanisyBaTu BiTPOBI i CEMCMIYHI HaBaHTaXKEHHA Ha KOPMYC KOJIOHW.

HazaTn anroputm po3paxyHKy BiTPOBOro HaBaHTa*KEHHA Ha KONOHHMI anapar.

HagaTn anropntm po3paxyHKy 3rMHatO40Oro MOMEHTY Bif, BITPOBOro HaBaHTAXKEHHS Ha KOJIOHHWU
anapar.

Hapatv anropntm po3paxyHKy KOJIOHM Ha MiLHICTb.

HazaTn anroputm po3paxyHKy KOJIOHW Ha CTilKiCTb.

KnacnoikyBat TeNN1006MIHHUKN.

KnacnoikyBaTn KOXKYXOTPYOHi TEN/I00OMIHHUKM.

MpoaHanisyBaTn KOXyXOTPYOHi TeNN1006MIHHMKM 3 HEPYXOMUMUK TPYOHMMM peliTkamu. HaBecTu
BapiaHTM KpinieHHA TpybHMX peLwiToK A0 Kopnycy anapaTa.

HaBectn BapiaHTU po3miuleHHA TpPyb B TPYyOHMX pewitkax i 3'€AHaHHA Tpyb 3 TpybHMMMK
pewiTkamu.

OO6r'pyHTYBaTN 3aCTOCYBAHHA | HABECTN KOHCTPYKLIT 6araToxo40BUX TEMI00OMiIHHMKIB.
MpoaHanisyBaT poO3paxyHOK HaMnpy»KeHb B KOXYCi i Tpybax Tens1006MiHHMKA 3 HEPYXOMUMMU
TPYOHMMM peLliTKamm, aKi 06yMoB/IEHi TUCKOM.

MpoaHanisyBaT poO3paxyHOK HaMpy)KeHb B KOXYyCi i Tpybax TennoobmiHHMKa 3 HEpyXoMumum
TPpYOHMMUM peLliTKamm, aki 0bymoBeHi TemnepatypHumn gedbopmaliamu.

O6rpyHTyBaTM 3aCTOCYBAHHA anapaTiB 3 TemnepaTypHMMM KOMNEHcaToOpamm Ha KoxKyci. HaBecTtn
KOHCTPYKLII TemnepaTypHUX KOMNEHCATOPIB.

HaBecTn KoHCTpYKLii TeNN100OMIHHUKIB 3 N/1aBalo40l0 rON0BKOIO.

HaBecTn KOHCTpYKLii TeNN100OMIHHUKIB 3 N/1aBalOY00 FO/I0BKOIO | KOMMNEHCAaTOPOM Ha Hii.



38. O6rpyHTYBaTK 3aCTOCYBAHHA | HABECTM KOHCTPYKLLT NONepeyHmxX NeperopoaoK B KOXKYXOTPYOHMX
TeNN00bMiHHMKAX. 3aCTOCYyBaHHA BiADIMHUKIB Ha BXOAI cepenoBuLLa y MiXXTpyOHUIA npocTip.

39. Hapgat anroputm po3paxyHKy TPYOHUX PELLITOK KOXKYXOTPYOHMX TeNN00OMiHHUKIB.

40. HaBecTn KOHCTPYKLtO i 3acTOCYBaHHA TeN1006MiHHUKIB 3 U-nogibHumu Tpybamu.

41. HaBecTu KOHCTPYKLtO i 3aCTOCYBaHHA TENJI00OMiIHHUKIB 3 PO3LMPHUKOM HA KOXKYCi.

42. HaBecTu WAnAaxu iHTeHcMikaLii TeN1006MiHY B KOXKYXOTPYOHMX TENN00OMIHHMKaX.

43. [poaHaniayBaTy KOHCTPYKLLiItO, YMOBU BUKOPUCTAHHA | PO3PaxyHOK 3aTBOPIB 3 ABOKOHYCHUM
Kinbuem.

Po6ouy nporpaMmy HaBYaJIbHOI AMCHUILIIHM (cHiIa0yc):
Ckaaneno nouent kapenpu MAXHB, k.1.H. Anapees Irop AnaroniioBuy

YxBajieHo KaQeapow MawuH ma anapamis XiMiYHux i HagmonepepooHux eupooHuyme

(mpotokomn Ne 20 Bix 12.06.2025 p.)

IHoromxeHo MeTOIUYHOIO KOMICIEIO 1HXEHEPHO-XIMIYHOTO (hakynpreTy (mpotokon Ne 11 Bifg
27.06.2025 p.)




