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BCTYII

AHOTALlA

Huciumutina  «KoHCTpyKiii Ta MILHICTE TypOOMamIMH» € OCHOBHOK s
npodeciiiHoi MiIrOTOBKM CTYJIEHTIB OCBITHBOI mporpamu «['a30TypOiHHI yCTaHOBKH 1
KOMIIpECOpH1 cTaHlii» crneuiaabHocTi G111 MammHoOynyBaHHS 3 KOHCTPYIOBaHHS
TypOIHHUX arperaTiB. Y HIid BHUKJIQJalOThCAd MHUTAaHHS, TMOB'SI3aHI 13 3arajbHOIO
PO3POOKOI0 KOHCTPYKIII Cy4aCHHX Tra3oTypOIHHMX JABUTYHIB Ta MNapoBUX TYpOiH,
po3risaiaeThcsl Oya0Ba iX TOJIOBHUX CKJIAJOBUX €JIEMEHTIB, BUKIIAJAIOThCS MUTAHHS
MILHOCTHUX PO3PaxyHKIB €JI€MEHTIB TypOIHHUX JIBUTYHIB.

Martepian AUCHUIUTIHM BKJIIOYA€ TAKOXK MUTAHHS, HEOOXIIHI JUJIS MOJAJBIIOrO
MPOEKTYBaHHS Tra30- 1 NapoTypOIHHMX arperariB, a TaKoX JUIsI CaMOCTIHHOTO
MOTJIMOJIEHHS 3HaHb 31 CIIEeIaIbHOCTI.

KuarouoBi cioBa: KOHCTPYKUisS, MILHICTb, >KOPCTKICTh, T'a30TYpOIHHUI JBUTYH,

naposa TypOiHa.

Abstract

The discipline «Designs and strength of turbomachines» is the main one for the
professional training of students of the specialty G11 Construction of Machines in the
study of the design of turbine units. It describes issues related to the general structure of
modern gas turbine engines and steam turbines, considers the structure of their main
components, classification of turbine units; issues of strength calculations of elements
of turbine engines are presented.

The material of the discipline also includes questions necessary for the further
design of gas and steam turbine units, as well as for independent deepening of
knowledge in the specialty.

Keywords: design, strength, rigidity, gas turbine engine, steam turbine.



1. Onuc HABYAJBHOI JMCHUILTIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTUKa
HABYAIBLHOT IUCIUIUTIHA

HaiimenyBaHHS MOKa3HUKIB S
B nporpama), OCBITHIl piBeHb Henna 3a04Ha
dopma dopma
HaBYAHHSI HaBYAHHSI
. ) I"a3y3b 3Hanb: G [mkenepis
KinbkicTh kpeauTiB — 7 3 UL, O06oB's13k0Ba

BUPOOHMIITBO Ta OYIIBHUIITBO

MonymiB — 1 CrernianbpHICTh: Pik miaroroBkm:

3MICTOBUX MOJYIIIB — 3 G11 MammuHoGy1yBaHHs

Enexrponna agpeca PITH/] o A-it Aokt

Ha caiiti YHiBepcurery: Cremianizaris: G@ 1.02 JIBurynu Tta

https://surl.li/lydwtow CHEPreTHU'H1 yCTaHOBKU

3aranbHa KUTLKICT rO/HH — OcgitHs iporpama; «I"a30TypOiHHi Cemectp:

210 YCTaHOBKH 1 KOMIIPECOPHI CTaHITii» 7-i 7-i

Jlexuii

60ron | 20rox

TwkHEBUX TOAUH IS
neHHo1 GopMHU HaBUAHHS:
ayTUTOPHUX — /;
caMoCTiiiHO1 podoTH
CTyAeHTa — /.

OcBiTHIlf piBeHb: TIepIIHiA
(baxanaBpChKHiA)

IIpakTu4Hi 3aHATTSH

45 rox | 14 rog

CamocriiiHa po6oTa

105ron | 176tox

InauBinyanbHi 3aB1aHHsA

Buja KoHTpOJIIO: eK3amMeH

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBUEHHS HABYAJLHOI JUCIUILIIHI

Mertoro

BHUBUYCHHSA

HaBYaJIbHOIL I[I/ICI_[I/IHJIiHI/I

«Konctpykuii

Ta MIIHICTH

TypOomMamH» € (OpMyBaHHS Yy CTYAEHTIB BIANOBIAHO 10 OCBITHBO-NPOQECIHHOI

MPOTrPaMU TAKUX KOMIETEHTHOCTEI:

dK4. 3naTHICTH

3aCTOCOBYBATH

CTaHAapTHI

METOOU

pPO3paxyHKy — MpH

MIPOEKTYBaHHI JICTAJICH 1 BYy3J11B €HEPTE€TUUYHOTO 1 TEXHOJOTTYHOTO 00JIa{HAHHS.

®K13. 3gaTHicTh 00MpaTH ONTHUMAaNbHY KOHCTPYKLIIO T'a30TypOIHHOI YCTaHOBKH

JUIsl KOHKPETHUX YMOB 3aCTOCYBaHHS, BUKOHYBATH NEPEBIPOUYHI PO3pPaxXyHKH Ha

MILHICTh HAMBAXKJIUBIIIMX €JEMEHTIB ra30TYpOIHHOT YCTaHOBKH.

3. IlepenymMoBH AJ151 BUBUYEHHS AMCHUTILIIHA

Jlucuriina

«Konctpyxkuii

MILHICTH
5

Ta

TypOOMaIIH»

0a3zyeTbcsi  Ha



nonepeHLOMY BUBYEHHI CTYJEHTAMH JAUCHUIUTIH «MaTepialo3HaBCTBO Ta TEXHOJIOT1s
KOHCTPYKIIMHUX MartepianiB», «TeopeTtnuHa mexaHika», «Omnip matepianiB», «/leramni
MamuH», «['a30B1 Ta mapoBi TypOiHM», «Teopis TypOiH», «OcbOBI Ta BIILEHTPOBI
KOMITIpECOpU». 3 HUX AUCLMIUTIH BUKOPUCTOBYIOThCSI 0a30B1 3HAHHSA MPO MPUHLMII J1i Ta
OynoBYy TypOIHHUX arperariB, METOJM MIITHOCTHUX PO3PaxyHKIB JeTajed MalluH, Ipo

Matepiai, K1 3aCTOCOBYIOTHCS JUIsl BATOTOBJICHHS €JIEMEHTIB TypOIHHUX JIBUTYHIB.

4. OuikyBaHi pe3y1bTaTH HABYAHHA

BuBueHHs HaBYalbHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'

= [IP 4. 3acrocoByBaTH I1HXXEHEpPH1 TE€XHOJIOTIl, MPOLECH, CUCTEMHU 1 OOJagHAHHS
BiMOB1AHO 70 cnemianbHocTi G11 MamunoOyayBaHHs; 0OUpaTH 1 3aCTOCOBYBATH
NPUJATHI THUIIOBI AHAJITUYHI, PO3PaXyHKOBI Ta EKCIHEPUMEHTAJIbHI METOMU;
MPaBUJIBHO IHTEPIPETYBATH PE3YJIbTATH TAKUX JTOCTIIKEHb.

= [IP 21. AHanizyBaTtu po3BUTOK HayKH 1 TEXHIKH.

= [IP23. VYMIiHHA OpOBOJWUTU aHaNI3 KOHCTPYKIII a00 KOHCTPYKTHBHOI CXEMU

ra3oTypOIHHOI YCTAHOBKH Y KOHKPETHUX YMOBaX ii €KCIUTyaTarii.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

3micToBuii MoayJab 1. OuiHeHHS MIITHOCTI JieTajneil TypOoMaluH

Tema 1. Tunu HaBaHTaxkeHb Ta nedopmauniid. CratuyHa Ta AMHAMIYHA MILHICTh
[1, c. 23-26], [4, c. 3-12].

Tema 2. MIHOCTHI XapakTEePUCTUKU MaTepialliB, IO BUKOPUCTOBYIOTHCA ¥y
TypOiHOOYynyBanHi [1, c. 23-26, [4, c. 3-12].

Tema 3. Meroau oIliHeHHs MIIIHOCTI aeTajiei Typoomainus [1, c. 26-27], [4, c. 13-
18].

Tema 4. OcoO0iMBOCTI MNOBEAIHKM IUIACTUYHUX MaTeplaliB  MNpU  BHCOKIN
temneparypi [1, c. 27-29], [4, c. 19-24].

Tema 5. MinHiCTh OpHU 3MIHHUX HampyKeHHsX. KoHUEHTpalis HanpyXeHb.
MaJornukiioBa Ta TepMidHa MIHICTG [2, ¢. 34-45].

Tema 6. Enementu Teopii Hamilinocti [2, ¢. 45-57].



3micToBuii MoayJab 2. KoHCTpyIOBaHHS Ta PO3PaxXyHOK HA MIIHICTh JIONATOYHOTO

anapaty TypOoMaIinH

Tema 7. CtaTuHa MILIHICTh pOOOUYHUX JIONATOK. PO3TArHEeHHS Npod1IbHOT YACTUHU
poOOYHNX JIOMATOK BiAIICHTpOBUMH cuiiamu [1, ¢. 29-31], [4, c. 28-36].

Tema 8. PoGoua sonatka moctiiHOro mnepepidy. PoOoua nomatka 3MIHHOTO
nepepisy [1, ¢. 31-33], [4, c. 37-45].

Tema 9. YucenbHuil Metoj po3paxyHKy poOOYMX JIONATOK Ha PO3TATHEHHS.
PiBromirnHa monatka [1, ¢. 33-35], [4, c. 46-52].

Tema 10. 3run poOOYMX JOMATOK Ta30JMHAMIYHMMH CHJIAMH. 3TMH POOOUYMX
JIOTIATOK BIJUEHTPOBUMH CHUJaMU. Bu3HaueHHs 3amacy MIIHOCTI NpoQUIbHOT YaCTUHU
po6ouux jomartok [1, c. 35-37], [4, c. 53-68].

Tema 11. Bi6pauis poGounx nonatok TypoomamiuH. ['onoBHI noHATTs. [IpuunHu
BiOpaii [1, c. 37-39], [4, c. 69-76].

Tema 12. BusHaueHHss BJIacHOi YacTOTHM KOJMBaHb POOOYMX  JIOMATOK
CHEPreTUYHUM MeTOA0oM. BrumB pisHux (akTopiB Ha yacToTy KonwBaub [1, c. 39-41],
[4, c. 77-89].

Tema 13. Ouinka HampyxeHb B poOOUiil jomarii Mpu pe3oHaHCl. Pe3oHaHCHI
4acTOTH oOepTaHHs TYpOiHHOTO JABUTyHa. Pe3oHaHcHa jaiarpama koiauBansb [1, c. 41-43],
[4, c. 90-102].

Tema 14. 3abesneueHHs HaAIHOCTI pPOOOYMX JIONATOK MPU KOJMBAHHAX.
Bukopucranns OaHmaxiB Ta 3B'I3yr04oro JApora Juisi OOpoThOM 3  BiOpalli€ro.
JemndipyBanus konuBansb [1, c. 43-45], [4, c¢. 103-116].

Tema 15. BusHaueHHs 3ycWib KOHTaKTy ISl €JIEMEHTIB KpIUIEHHS poOovoi
JIOTIATKU 10 poTopa. Po3paxyHok kpimieHHs poOoyvoi jomatku Ha 3Mm'sTTs [1, ¢. 45-47],
[4, c. 117-128].

Tema 16. 3aranbHuil MeTOJ pO3paxyHKy Ha MILHICTh €JIE€MEHTIB KpPITUICHHS
poOouoi nonaTku. BuzHaueHHs 3ycuwiib Ha 0001 JUCKAa TYpOOMAIMHU Bl POOOYMX

JIOTIATOK Ta €JIEMEHTIB IXHbOTO KpiruteHns [1, c. 47-48], [4, c¢. 129-147].

3micToBuit MoayJb 3. KOHCTpYIOBaHHS Ta PO3paxyHOK HA MIIHICTh OKPEMHX

€JIEMEHTIB TYpOIHHUX arperaris

Tema 17. XapakTepuCTUKU TOJOBHUX THUIIIB POTOPIB TypOoarperaTiB (uactuHa 1)
[1, c. 49-51], [4, c. 148-155].



Tema 18. XapakTepuCTUKU TOJOBHUX THUIIIB POTOPIB TypOoarperaTiB (4acTuHa 2)
[1, c. 49-51], [4, c. 155-161].

Tema 19. PozpaxyHok 6apabanHOro poropa. PIBHSHHS piBHOBaru HaBaHTaXEHOTO
aucka [1, c. 51-52], [4, c. 162-169].

Tema 20. BuzHaueHHs 3amacy MIIIHOCTI 3a pyHHIBHUMH 0OepTaMu JUisl MEepIIoi Ta
apyroi ¢hopm pyitHanii aucka [1, c. 52-54], [4, c. 169-175].

Tema 21. PiBHoMinHu# guck. [loHATTS nOpo HEWTpanbHUM paaiyc JUCKa.
Konusauns auckis [1, ¢. 54-56], [4, c. 175-179].

Tema 22. TloHATTS npo KPUTHYHE 4YHUCIO o0OepTaHHA poTopa. Bu3HaueHHs
KPUTUYHUX OOEPTIB €HEPreTUYHUM METOJO0M. BIumB pi3HuX (DaKTOpIB HAa KPUTHUYHE
yrciio ooepranus Bana [1, c. 56-58], [4, ¢. 179-182].

Tema 23. BuzHaueHHs OChOBUX 3yCHJIb, LIO0 [IIOTh Ha POTOP TYpOOMAIWHHU.
Po3BaHTakyBaabHI MOPOXKHUHHU. YIIibHEeHHs TypOomamuH [1, c. 58-60], [4, c. 182-
185].

Tema 24. Omnopu TtypOboMamvH 3 MOIAIMIMOHUKAMU KO4YeHHsA. OCHOBH iX
NEePEeBIPOYHUX PO3paXyHKiB Ha MinHICTH [1, ¢. 60-61], [4, c. 185-187].

Tema 25. Omnopu TtypOOMamuMH 3 MJMUAIHAKAMA KOB3aHHsA. OCHOBH iX
NEePEeBIPOYHUX PO3PaXyHKIB Ha MilHICTH [1, ¢. 61-62], [4, c. 187-188].

Tema 26. OcCHOBHI NPHUHIMOM KOHCTPYIOBaHHS ~ KOpPHYCiB  TypOOMalluH.
HanpysxeHHsI B OCHOBHUX THIax Kopmycis [1, c. 62-63], [4, c. 188-192].

Tema 27. Po3paxyHok ¢rnaHueBux 3'¢qHaHb. 3amacd MIIHOCTI KOPITYCiB
typoomamuH [1, ¢. 62-63], [4, c. 188-192].

Tema 28. Po3paxyHok pi3p0oBHX 3'eHaHb [3, ¢. 37-45].

Tema 29. Po3paxyHOK IIMOHOYHUX Ta IMUIMILOBUX 3'€HaHb [3, ¢. 46-52].

Tema 30. [loegnanus nerayned TypOOMAIIMH 3 TapaHTOBaHWUM Hatsirom [3, c. 53-
60].



TeMaTHYHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA

Kinekicts roauu

nerHa Gopma

3a04yHa Gopma

Ha3Bu 3MicToBHUX MOJYJIB 1 TEM y TOMY YUCIIL

y TOMY YHUCITi

Qo Qo
= =
3 3
Q = o Q o o
2 = = s | > 5| El 8| o5
3micToBuii Moayab 1. OuiHeHHs MIHOCTI IeTaneil TypOoMaIIiH
Tema 1. Tunn HaBAaHTAKEHb Ta
nepopmarii. Cratmuna Ta auHamivHA | 8 2 2 - 4 8|1 1 |1-16
MIITHICTh
Tema 2.  MIHOCTHI ~ XapaKTEPUCTUKU
MaTepialliB, 10 BHKOPHCTOBYIOThCS Yy | 7 2 2 - 3 711 -|-1686
TypOiHOOYyBaHHI
Tema 3. MeTtomu OIiHEHHS  MIIIHOCTI
. 8 2 2 - 4 18| 1|1]|-1|6
neTaneil TypOoMaIuH
Tema 4. OcobmuBocTi MOBEIIHKU
IUTACTUYHUX ~ MaTrepialxiB Tpu  BHCOKIH | 7 2 2 - 3 711 -|-1686
TeMIeparypi
Tema 5. MiuHicTh pu 3MIHHUX
HanpyxkeHHsX. KoHueHTparis HanpyxeHs. | 8 2 2 - 4 8|1 -11|-17
ManouukiioBa Ta TepMidyHa Mil[HICTb
Tema 6. Enementu Teopii HalidHOCTI 7 2 - - 5} 711 -]1-1686
Pazom 3a 3micToBuUM Moaynem 1 451 12 | 10 - 20 |45 5| 3| - |37
3micToBuii MoayJib 2. KOHCTpyIOBaHHS Ta pO3paxyHOK Ha MILHICTH JIOTIATOYHOTO arapary
TypOOMaIIuH
Tema 7. Cratuuna MIIHICTE poOOUMX
JIOTIaTOK. Po3rsarnenns npodineHOT 8 2 2 4 8 1 7
YaCTUHHU pOOOYHUX JIONATOK BiALIEHTPOBUMHU
CHJIaMH
Tema 8. PobGoua JiomaTka TOCTIHHOTO
nepepisy. Poboua momarka 3wmiHHOTO | 7 2 - - 5 711 -|-1686
nepepizy
Tema 9. UucenbHuil MeTOA pO3pPaxyHKY
poOouMx  JIOMaTOK Ha  PO3TATHEHHsA. | 8 2 2 - 4 8|1 -11|-17
PiBHOMIIIHA JTOMaTKa
Tema 10. 3run  poboyMX  JOMATOK
ra30JMHAMIYHUMHU CHJIAMH. 3THH POOOYMX
JIOTIaTOK BiJILICHTPOBUMU cunamu. | 7 2 2 - 3 711 -|-1686
BusnauyenHs 3amacy MifHOCTI TpogiTbHOT
YaCTUHU POOOUYHUX JIOMATOK




Kinekicts roauu

nerHa Gopma 3a04yHa Gopma
Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM o y TOMy uncii o y TOMy "mcIi
= =
: :
. e} : \\e]
Q (=) (SN o o, (SN
~ & = = 1) ~ = = = 1)
Tema 11. Bibpamis poOouyMx JOMATOK
typbomamuH. ['onoBHi nouarts. [lpuunnu | 8 2 - - 6 8|11 | -|1-17

BiOpartii

Tema 12. BusHaueHHs BJIACHOI YaCTOTH
KOJIMBaHb 000unx JIOaToOK

P . 71212 -3]7]-11|-1]%+
EHEePreTUYHUM METOJOM. BIuiMB pizHUX
(dakTopiB Ha YACTOTY KOJIMBAHb

Tema 13. Ouinka HampyXeHb B poOOuUiii
Jomarii TpH  pe3oHaHci. Pe3oHaHCHI 8 2 2
4acTOTH OOepTaHHA TYpOIHHOTO JBHTYHA.
Pe3onancHa miarpama KOJHBaHb

Tema 14. 3abe3neueHHss  HaIIfHOCTI
poOouyMx JIOMaToK TpU  KOJMBAHHSIX.
Bukopucranns OanpaxiB Ta 3B'si3yrouoro | 7 2 2 - 3 71 -11|-16
apota Juisi  OopoTeOM 3 BiOpaIri€ro.
JlemriipyBaHHS KOJTUBaHb

Tema 15. BusHaueHHs 3yCHiib KOHTAaKTy
Ui eNeMEHTIB  KpimuieHHs  poOouoi 8 2 2
jJomarku 10 poropa.  PospaxyHok
KpITUIeHHS po00Y0i JIONATKX Ha 3M'ITTS

Tema 16. 3aranbHuii MeTo1 pO3paxyHKy Ha
MIIHICTh €JIeMEHTIB KpiljieHHs pobouoi
nonatkd. BusHadenHs 3ycwnb Ha ob6omi | 7 2 2 - 3 711 -|-1686
JHMCKa TypOOMAIINHU Bi poO0YHX JIOMATOK
Ta eJIEMEHTIB iIXHBOTO KPIlUICHHS

Pazom 3a 3microBUM Mo Tynem 2 75| 20 | 16 - 39 |75]1 6 | 4 | — |65
3micToBuii MoayJb 3. KoHCTpyIOBaHHS Ta pO3paxyHOK Ha MIIHICTh OKPEMHX €JIEMEHTIB TYpOIHHUX
arperaris
TeMa 17. .XapaKTepI/ICTI/IK.I/I TONIOBHUX | 2 2 3 3 11121216

THUIIB POTOPIB TypOoarperaris (uactuHa 1)

TeMa 18. .XapaKTepI/ICTI/IK.I/I TONIOBHHX | o 2 2 3 2 6l 111215
THUIIB POTOPIB TypOoarperaris (yacTuHa 2)

Tema 19. Po3paxynok  OapabaHHOTO

potopa. PiBHsSTHHS piBHOBaru | 7 2 2 - 3 711 1]1-15
HaBaHTAXXEHOTO JIMCKa

Tema 20. BusnaueHHs 3amacy MIITHOCTI 3a

pyiHiBHUMH oOepramu s mepmoi Ta | 6 2 2 - 2 6|1 1|1-14
apyroi opM pyitHallii 1ucka

10




Kinekicts roauu
nerHa Gopma 3a04yHa Gopma
HazBu 3MiCTOBHX MOJYIIB 1 TEM ° y TOMY 4mcii ° y TOMY 4mcii
2 2
) 3 Q9 o T = o
- = % clg 5 =S = % g )
Tema 21. PiBnominnuit auck. IloHATTS mpo
HeliTpanbHuil paxaiyc aucka. Komuawus | 7 2 - - ) 711 -|-1686
JIACKIB
Tema 22. TIoHATTS TPO KPUTHYHE YHUCIIO
obepTaHHsA potopa. Busznauenns
KPUTHYHHUX 00epTiB CHepreTuyHuM | 6 2 - - 4 16|11 | -1-1|5
MeTogioM. BmimuB pi3HEX QakTopiB Ha
KPUTUYHE YUCIIO 0OepTaHHs Baja
Tema 23. BusHadueHHS OCBHOBUX 3YCHIIb,
0 Jil0Th Ha pOTOp TypOOMAIIMHU. 7 2 2 3 3 1111216
Po3BanTaxxyBanbHi MOPOKHUHH.
VYininpHEeHHS TypOOMaIIiH
Tema 24. Onopu  TypOboMamuH 3
MmiAnHEMKaM koueHHs. OcHoBu 1x| 6 2 2 - 2 6 - 1 - 5
MEePeBIPOYHMUX PO3PAXYHKIB HA MIITHICTD
Tema 25. Onopu  TypboMamuH 3
migmunHEMKaM koB3aHHsg. OcHoBu 1x | 7 2 2 - 3 7 1 - - 6
MEePeBIPOYHMUX PO3PAXYHKIB HA MIITHICTD
Tema 26. OcHOBHI MIPUHIIUATIN
KOHCTPYIOBaHHSI KOpITyCiB TypOomamuH. | 6 2 2 - 2 6| - 1| -15
HanpykeHHsI B OCHOBHUX THITaxX KOPITYCiB
Tema 27. Po3paxyHok ¢aneBIX
3'eqHaHb. 3amacu  MIHOCTI  KopmyciB | 7 2 3 - 2 711 11 -15
TypOOMaIuH
Tema 28. Po3paxyHOK pi3b00BHX 3'€JTHAHD 6 2 - - 4 6|l 1| -|-15
Tema 29. Po3paxyHOK IIMOHOYHHX Ta 6 2 3 3 4 S I I I
HUTUI[LOBUX 3'€/IHAHD
Tema 30. [Moennanus erasuei
8 A 62| - -4 |6|2|-|-]S5
TypOOMaIIH 3 TapaHTOBAHUM HATATOM
Pazom 3a 3micToBUM MotyseM 3 90| 28 | 19 - 43 90| 9 | 7| - | 74
Pa3om 3a xkypcom | 210 | 60 | 45 — | 105|210 20 | 14 | - | 176
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Temn NMPaAaKTUYHHUX 3aHATH

KinpkicTs roauu

Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/m
dopma | dopma
1 Tunu HaBaHTaXeHb Ta neopmaniid. CTaTHYHA Ta JMHAMIYHA MIIHICTh 2 1
2 MIIHOCTHI XapaKTepPUCTUKH MaTepiaiiB, IO BUKOPUCTOBYIOTHCSA Y 2
TypOiHOOYyBaHHI
3 Metoau o1iHEHHS MIITHOCTI IeTaieii TypOoManiinH 2 1
4 Oco6mmBOCTI  TOBENIHKM IUIACTHYHUX MaTepialliB  MpH  BUCOKIH 5
TeMIeparypi
5 MiuHicTe Tpu 3MIHHHX HamnpyxkeHHsX. KoHIeHTpaiis HarpyXeHb. 2 1
ManouukiioBa Ta TepMidyHa MiI[HICTb
6 CratnyHa MIIHICT poOoumx Jomatok. Po3TsarHeHHs mnpodinbHOT 2 1
YaCTUHH POOOYHX JIOTATOK BiIIIEHTPOBUMH CHIIAMH
7 | YucenpHuit METOJT pO3PaXyHKY POOOUHX JIOTIATOK HA PO3TATHEHHS 2 1
8 BusnauyenHs 3anacy MIiHOCT1 PO ibHOT YaCTMHU POOOYHX JIOTIATOK 2 -
9 BusHayeHHs ~ BIAacHOi  4YacTOTH  KOJHMBAaHb  POOOYMX  JIOMATOK 5 1
SHEePTeTUYHUM METOI0M. BIIIHNB pi3HUX (aKTOPiB HA YACTOTY KOJMBAHb
Omninka HampykeHb B po0OO0dil JOomatili mpu pe3oHaHcl. Pe3oHaHCHI
10 |uacrotm oOepraHHs TypOiHHOTO JBUTYyHa. Pe3oHaHCHa jmiarpama 2 -
KOJINBAaHb
3a0e3neueHHs] HAIIMHOCTI POOOYMX JIOMATOK TPU  KOJUBAHHSX.
11 | BuxopucrtanHs OaHIaXiB Ta 3B'I3Y0YOTO ApOTa M OOpOTHOM 3 2 1
BiOpartiero. JlemndipyBanHs KOJIMBaHb
BusHayeHHs 3ycHib KOHTAKTy JUIsI €IEMEHTIB KpiluleHHS poOodvoi
12 | nomatkm 10 poropa. Po3paxyHOK KpimieHHs pPoOOYOi JIOMATKH Ha 2 -
3M'SITTS
3aranbHUN METOJ] PO3paxyHKy Ha MIIHICTh €JEeMEHTIB KpiruIeHHs
13 | pobouoi nomarku. BusHaueHHs 3ycuiab Ha 00071 qUcKa TypOOMAaIIHMHA 2 -
BiJl poOOYMX JIOMATOK Ta €JIEMEHTIB IXHBOTO KPIIJICHHS
14 | XapakTepHCTHKH FOJIOBHHX THUITIB POTOPIB TypOoarperaris (uactuHa 1) 2 -
15 | XapakTepHCTHKH FOJIOBHHX THUITIB POTOPIB TypOoarperartis (uacTuHa 2) 2 1
16 | PospaxyHok 6apabaHHOTO poTOpa 2 1
17 BusnavyeHHs 3amacy MIIHOCTI 32 pyHHIBHUMH 00epTaMu Ui TepIIoi Ta 2 1
apyroi opM pyitHallii 1ucka
18 BusHayeHHs OCBOBUX 3YyCWJIb, IIO [IIOTh Ha pOTOp TypOOMAIIWHH. 5 1
Po3BanTa)xyBasbHi MOPOKHUHU. YIIUIBHEHHS TYpOOMAaIINH
19 Onopu TypOOMammH 3 WANMIHAKAMHA Ko4yeHHsA. OcHoBH  iX 5 1

MEePEeBIPOYHHUX PO3PAXyHKIB Ha MII[HICTD
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Kinekicts roauu

Ne
o/ Ha3sa temu JeHHa | 3ao4Ha
i}
dopma | dopma
20 Omopu TypOOMamvH 3 TWiMIAIHAKaMU KoB3aHHA. OCHOBH  iX 9 B
MEePEeBIPOYHHUX PO3PAXyHKIB HA MIITHICTD
21 OCHOBHI ~ MPUHLIMON  KOHCTPYIOBaHHS  KOPHYCIB  TypOOMAIIHH. 2 1
HamnpyxeHHsI B OCHOBHUX THIIaX KOPITYCiB
29 PospaxyHok ¢uiaHnieBux 3'€HaHb. 3amacW  MIIHOCTI  KOPITYCiB 3 1
TypOOMaIITUH
PA3OM 45 14
Po3nmoais yacy camocTiiiHOI podoTH
N KinpkicTs roauu
X /1_1 Buy poboTu JIEHHAa | 3a04Ha
dopma | dopma
1 [TigroToBKa 0 MPAKTHYHUX 3AHSITH 25 36
2 | BukoHaHHS pO3paxyHKOBUX 3aBJIaHb 50 80
3 [TinroToBka pedepary - 30
4 | [linroToBKa 10 €K3aMeHy 30 30
PA3OM 105 176

Habyrta

IX IEMOHCTPYBAHHS

3n100yBauaMyd  KOMMETEHI[1  3a0e3mneuyeThes

yepe3

6. MeToau HaBYaHHS, 32C00H TIATHOCTHKHU Pe3yJIbTATIB HABYAHHSA TA METOIHN

3aCBOECHHA

HAaBYAJIBHOTO MaTepiajy y BUIVIAII JEKUIMHMX, NPAaKTUYHUX 3aHATh Ta CAMOCTIHHO1

pOOOTH CTYJEHTIB.

OCHOBHUMH MCTOJaMU HaBYaHHA 3 I[I/ICI_II/IHJIiHI/I €:

[TosicHIOBaNIbHO-LTIOCTPATUBHUNA METOJ, 3a JOMOMOTOK TOBIJOMJICHHS Ta

3aCBOEHHSI 1H(oOpMaIlli Ha JEKUIMHUX Ta MPAKTUYHUX 3aHIATTAX CIOBECHUMHU W

HAOYHHUMH 3aC00aMHU.

2. IlpobneMHMiI METOM, KOJNM HAa MPAKTUYHUX 3aHSTTIX YTBOPIOIOTHCS IMOIIYKOBI

CUTYyallil, PO3BUBAETHCS AKTUBHICTh, CAMOCTIHHICTb, TBOpPYl 3A10HOCTI 3700yBayiB

OCBITH.
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SAx HaouHWI Marepian Ha JIEKUIAX 3aCTOCOBYIOThCS MYJbTUMEJIMHI clailiu Ta
JEKL1HH1 TeMOHCTpAIIii.

Hus  3pydyHoi Ta  epeKTHBHOI  Opradizalii  HaBYAJBHOIO  MPOLECY
BukopuctoByeTbess Google ClassRoom 3 HaB4anbHOT JAMCHHUIUIIHM, 1€ PO3TALIOBAaHI
KOHCIIEKTH JIEKUIM, 3aBAaHHS A0 IHAMBIAYyaJbHUX POOIT Ta CYNPOBOJKYBaIbHI
Marepiau.

3 METOI pO3’SICHEHHS HAWOUIBII CKJIAQJHUX MUTAHb JUCUUIUIIHU Ta MiJIBUIIICHHS
AKOCT1 BUKOHAHHS 3aB/IaHb MPAKTUYHUX POOIT MPOBOASTHCS IPYNOBI Ta 1HAUBIyalbHI
KOHCYJIbTaIIl] 32 PO3KJIa oM Kadeapu.

[lig yac AMCTaHIIITHOrO HAaBYaHHS 3aHATTS MPOBOJATHCS 32 JOMOMOIOK) OHJIAWH-
cepsicy Google Meet.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
auciuiutia «KoHCTpyKIii Ta MILHICTh TYpOOMAIIUH €:

— YCHI Ta MMCHbMOBI BI/IMOB1JI1 HA PAKTUYHUX 3aHATTAX;

— BUKOHAHHS PO3pPaxyHKOBHX 3aB/IaHb;

— MIArOTOBKA pedepary;

— CK3aMCH.

7. ®opMHU MOTOYHOI0 TA MiIAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS CTy/IeHTa OLIHIOIOThCA 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymMKoBa OLIHKAa HAaBYAJIBHOIO KypCyY BKJIOYA€ B ce0€ OLIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OLIHKHU 3aKJIIOYHOTO €K3aMeHY. Y KOYKHOTO KOMIIOHEHTa CBOS 4YacTKa B
3arajbHId CUCTEMI OL[IHOK. Y MPOMIXKHHUX OL[IHKAaX CTYIEHT MOXE HaOpaTh MaKCUMyM
60 OaniB. Ili1 KOMIOHEHTOM NPOMDKHUX OLIHOK PO3YMIIOTHCS IMOTOYHI OIIHKH
MPOTATOM CEMECTPY (aKTUBHICTh, Y4acTh B AUCKYCISIX; BUKOHAHHS 3aBJaHb Ta 1HILE).
[loTOYHUI KOHTPOIb MHPOBOAUTHCS HAa KOXKHOMY NPAKTUYHOMY 3aHATTI Ta 3a
pe3ysbTaTaMi BUKOHAHHA 3aBJaHb CaMOCTIIHOT poboTu. BiH nependavae oniHiOBaHHSA
TEOPETUYHOT MIATOTOBKU 3100yBayiB BHILOi OCBITH 13 3a3Ha4€HOI TeMU (y TOMY YHCII,
CaMOCTIMHO ONpalbOBAaHOTO MaTepiaiy) Mij yac poOOTH Ha MPAKTUYHUX 3aHATTAX.
[lutomMa Bara 3akJIFOYHOTO €K3aMEHY B 3arajbHid cuctemi oiiHOK — 40 Oauis.
IIpaBo 31aBaTH 3aKIIOYHUM €K3aMEH HANAETbCSA CTYHACHTY, SIKUA 3 ypaXyBaHHIM
OTpUMAaHUX OaiB MPOMDKHHMX OLIHOK 1 3aKJIIOYHOTO €K3aMEHY MOXe HaOpaTu pa3oM He
MeHnue 60 0axiB. [lincymKoBa OlIHKa HABYAIBHOI'O KYPCY € CYMOIO IPOMIKHUX OI[IHOK

1 OLIIHKU €K3aMEHY.
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Ex3ameH mpoBoauThcs y KOMOIHOBaHiM ¢Gopmi (MUCHbMOBI BIIMOBIAI Ta YCHUU

3axuct). Jlo ek3aMeHauiiHOro OuUIeTy BXOAUTh YOTUPH NUTaHHA. KoxxHe nuTaHHS

owiHtoeThes y 10 OaniB.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpCYy MOKJIMBO TUIBKU MICIA JTOCATHEHHS

pe3ynbTatiB, 3amnanoBanux PITHJI, mo BupakaeTbcsi B OJHIM 3 MO3UTHUBHUX OIIHOK,

HGpGI[6&‘ICHI/IX YUHHHUM 3aKOHOJAaBCTBOM.

MakcumajibHa KUIBKiCTH 0agiB
dopMa KOHTPOJII0
[enna ¢popma 3aouHa ¢popma
BinmoBiai Ha MPaKTUYHUX 3AHATTIX 22 x 1 0an = 22 6anu 14 x 1 6ax = 14 Ganis
BukoHaHHS po3paxyHKOBUX 3aBJIaHb 2 x 19 6aniB = 38 GaniB | 2 x 16 GaniB = 32 Oanu
[TinrotroBka pedepaty - 1 x 14 6aniB = 14 GaniB
Exzamen 40 GamniB 40 GamiB
Bceboro 100 100

Bignosiab Ha
NPaKTHYHOMY KpuTepii ouiHioBaHHsA
3aHATTI
BinmoBine mpaBwiIbHA, TOBHA, JIOTIYHA, MICTUTh aHAJI3, CHCTEMAaTH3AIIIo,
1 y3arajJbHEHHS, BUKOPHUCTaHI MDKIpPEIMETHI 3B’SI3KH, MICTUTh apryMeHTOBaHi
BHCHOBKH.
0 CryneHT He Ja€ BimmoBimi ab0 BiAMOBiAb MICTUTh 3HAYHY KUIBKICTH CYTTEBUX
MTOMMJIOK.

Maxkcumanvra Kinbkicme 06anie 3a 0aHo0 YopMo KOHMPOIO CMAHO8UMb 22 01151 OeHHOI popmu

Hasuanus ma 14 ons 3a0unoi hopmu Hasuanms
(6i0nogiono 22 ma 14 3ansme no 1 6any).

Bukounanus
PO3PaxXyHKOBOI0
3aB/IaHHA

(y nyxkax ams
3204HOI (OopMK)

KpuTepii ouiHioBaHHA

16-19 (13-16)

3aBiaHHs ~BUKOHAHE Yy BCTaHOBIeHHWH TepMiH. CTyIeHT  CaMOCTIiiHO
MpoaHai3yBaB 3aJady 1 palioHabHO po3B’si3aB 1. Moke po3B’s3yBaTH
KOMOIHOBaHI 3a7a4i. 3BIT BIAMOBiga€ BCTAHOBJIEHUM BUMOTAM.

3aBaHHs BHKOHAHE CaMOCTIHHO, aje 3 MOPYIIECHHSM BCTAaHOBJICHHX TEPMiHIB.

11-15 (9-12) CTyneHT caMOCTIHHO MpOaHaNi3yBaB 3a/ady 1 pamioHaJbHO PO3B’si3aB ii. Moxke
pO3B’sI3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BIMOBIIa€ BCTAHOBICHUM BUMOTaM.
3aBaHHs BHMKOHAHE 3 MOPYIICHHSM BCTAHOBJIEHMX TepMiHiB. CTyneHT HaBiB

6-10 (5-8) noTpiOHI  GopMynu Ta po3B’s3aB  3a1ady KOPHCTYIOUHCH — alTOPHTMOM.

[TigroToBieHUH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta TTOMFIKH.
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Bukonanus

PO3PaxyHKOBOI0

3aBJaHHA
(y nyxkax ams
3204HOI (OpMK)

KpuTepii ouiHioBaHH#A

1-5 (1-4) CTyneHT BHKOHAaB 3aBJaHHS, aj€ pO3PAXyHOK MICTUTh JIEsIKi TOMUJIKH.
ITinroToBIEeHNH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAaX Ta MOMHJIKH.
0 CTyJneHT He BUKOHAB 3aBJaHHS.

Maxkcumanvha Kinbkicme 06anie 3a 0ano Gopmor KoHmpono cmarnosums 38 051 0eHHoi popmu

Hasuanus (2 3a80anus no 19 danie) ma 32 0ns 3a0unoi hopmu Ha8YaAHHS.
(2 3a60anus no 16 b6anis).

ITiaroroBka
pedepary

KpuTepii ouiHioBaHH#A

13-14

3mict poboTH BigmoBimae oOpaHid Temi; HasBHICTH YITKO c(OpPMYIHOBAHOI
npoOieMu; aJeKBaTHICTh (popmynmioBaHHsS 00’€KTa, MpeaMeTa, METH Ta 3ajad
JOCTI/DKEHHS; HasBHICTh TMOCHJIAaHb Ha BHUKOPHUCTaHy JliTepaTypy Ta
BIIMOBIAHICTE OopMIIeHHS pOOOTH CTaHIAPTY; BIAMOBIAHICTH BUCHOBKIB METI
Ta 3aBJAHHAM JOCTiKeHHA. Po00Ta BHKOHYBajach CHCTEMATHYHO Ta BYACHO
MoJlaHa Ha TEpPeBipKy HAyKOBOMY KEpIBHHMKY Yy BIIMOBIJHOCTI 13 IJIAaHOM
BUKOHAHHS.

10-12

3micT poOOTH BiAMOBigae 0OpaHiil TeMi; aje Mae TOBEPXHEBHIA aHANI3, MaTepial
BHUKJIAJICHO HEMOCIIJOBHO Ta HeoOrpyHTOBaHO. Po0OoTa BUKOHYBamtach He
CHCTEeMaTHYHO Ta MOJ[aHA Ha MEPEBIpKY HAYKOBOMY KEPIBHHUKY 3 MOPYIICHHSIM
TUIaHY BUKOHAHHSI.

CTyneHT BiITBOPIOE 3HAYHY YaCTHHY TEOPETHUYHOTO MaTepially, BHSBIISAE 3HAHHS
1 pO3yMiHHSI OCHOBHHUX IIOJIO)KE€HB 1 JIMIIE 32 JOMOMOTOI0 BHUKJIagada MOKE
BHUIIPABJIATH IIOMUJIKH, CCPEA AKX € 3HAYHA KUIBKICTB CYTTEBUX.

CTyneHT BUSBISE 3HaHHSA 1 PO3YMIHHS OUIBIIOCTI TOJIOXKEHb, ajie JIMIIE 32
JIOTIOMOTOI0 BHKJIaZladya MOJKE BHIIPABIIATH TOMWJIKH, Cepel SKUX € 3HayHa
KUIBKICTh CYTTEBUX.

0-3

PoGoTa He HOCUTH OCHITHUIIBKOTO XapakTepy, He Mae aHaIi3y 1 He BiAMOBITae
Mpen'sBIsSEMUM BHUMOraMm. Y poOOTIi HEMae BHUCHOBKIB a00 BOHU HOCSTH
JEKIIAPATUBHUN XapaKkTep.

Maxkcumanvra Kinokicme 06anie 3a 0anoo Gopmoro KoHmpono cmarnosums 12 ons 3aounoi ghopmu

nasuanns (1 pechepam no 12 6anie)

BignmoBiap Ha

NUTAHHA KpuTepii ouiHioBaHH#A
eK3aMeHa
BignoBine joriuHo moOydOBaHA, CTYACHT YITKO Ta CTHCIO BHUKJIAIae Mmarepia,
9-10 noka3ye rIMOOKi 3HAHHS 3 MMTaHHS OUTETY, IMiJ Yac JOTOBIAl BIIEBHEHO 1 JOKIIAIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.
CTyneHT CHpOMOXKHHMH 4YITKO Ta CTHUCIO 3pOOMTH JOMOBiIb, Ja€ TMPaBHIbHY
7-8 BIJIMIOBIIb HA 3amuTaHHs OLTETy, aje He 3aBXKIM YIIEBHEHUH B apryMeHTallii, 4u He

3aBKJIM KOPEKTHO 11 hopmyITIoe.
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Binnosigb Ha
NUTAHHA KpuTepii ouiHioBaHHA
eK3aMeHa
CTyneHT CHpOMOKHHUU YITKO Ta CTHCIIO BIAMOBICTH Ha MUTaHHS OUIETY, HAJICKHO
5-6 OOTpYHTOBYe MaTepian, aje JONMyCKae CYTTEBI HETOYHOCTI Y BIOMOBIIAX Ha
3alUTaHHSL
CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI HAa MUTAaHHS OUIETy, HAMaraeTbCs IaTH
3.4 BIJMOBiJb Ha TOCTaBJEHI 3amUTaHHA 1 POOUTH CHPOOM apryMEHTYBAaTH CBOIO
MO3MIIi0, aJie HaJla€ HETOBHI, MOBEPXOBi, HEOOIPYHTOBAHI BiMOBi/I HA MOCTaBJIEHI
MUTAaHHS.
CTyneHT HEBNOPSAKOBAHO Ja€ BiANOBIIh HA MHUTAaHHS OUIETy, HE CIPOMOYKHUI
1-2 apryMEeHTYBAaTH CBOIO TO3HIIII0, HE MOKE BIIEBHEHO i YITKO BIIMOBICTH HA JIOJaTKOB1
3alUTaHHA WICHIB KOMICIT.
0 CryneHT He Ja€e BIAMOBI/I HA TUTAHHS OUIETY.
Maxkcumanvna Kinbkicme banie 3a oanoio ghopmoro konmponto cmanogums 40
(4 numanns no 10 banie)
8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYAHHA
Jlenne BigmijieHHst 3aouHe BiagijieHHsI
Bua podorn baan Bua podorn baau
Tl IIpaxTrune 3aHsaTTsa Nel 1 IIpaxTrune 3aHsaTTsa Nel 1
T2 [TpakTuune 3anaTTs Ne2 1 - -
T3 [TpakTuune 3anaTTs Ne3 1 [IpakTiune 3aHaTTa Ne2 1
3M1
T4 [IpaxTiune 3anstTs Ned 1 - -
TS [IpakTiune 3aHaTTa Ned 1 [Tpaktuune 3anaTTs Ne3 1
T1-T6 - - [TinrotroBka pedepaty 14
3M2 T7 [TpakTuune 3aHaTTs Neb 1 [IpaxTuune 3anstrs Ned 1
T9 [IpaxTrune 3ansaTTs Ne7 1 [IpakTrune 3aHaTTa Ned 1
T10 IIpakTiune 3aHATTS Ne® 1 - -
T12 [IpakTiune 3aHaTT Ne9 1 [TpakTuune 3anaTTs Neb 1
T13 [Ipaxtiune 3anstrst NelO 1 - -
T14 IIpaxTrune 3ansaTTs Nel 1 1 [IpaxTuune 3ansrTa Ne/ 1
T15 [IpaxTiune 3anstrst Nel2 1 - -
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Jlenne BigmijieHHs1

3aouHe BiggijieHHs

Bua podorn baan Bua podorn baan

T16 IIpaxTrune 3anarTa Nel3 1 - -

T7-T16 lergfpaxyHKOBe 3aBJIaHHSA 19 lergi;paxyHKOBe 3aBJIaHHA 16

T17 [Ipaxtnune 3anstrs Nel4 1 - -

T18 IIpaxTrune 3ansaTTsa NelS 1 [TpakTuune 3anaTTs Ne8 1

T19 [Tpaktuyne 3anaTTs Nel6 1 [TpakTuune 3anaTTs Ne9 1

T20 [Ipaxtiune 3anstrst Nel/ 1 [Tpaktuyne 3anatTs Nel0 1

T23 [Tpaktuune 3anaTTs Nel8 1 [Ipaxtnune 3anstrs Nell 1

3M3 T24 [Tpaktuune 3anaTTs Nel9 1 [Tpaktuyne 3anaTTs Nel?2 1

T25 [Tpaktuune 3anatTs Ne20 1 - -

T26 [IpaxTiune 3ansTTa Ne2 1 1 [Tpaktuune 3anaTTs Nel3 1

T27 [IpaxTiune 3aHsTTss Ne22 1 [IpaxTiune 3anartsa Neld 1
T17-T30 Jl;.;);anyHKOBe 3aBJIaHHSA 19 lerg;paxyHKOBe 3aBJIaHHSA 16
Mincymxosuii Ex3amen 40 Ex3amen 40

KOHTPOJIb

Cyma 100 100

9. IHCTPYMeHTH, 00J1aJHAHHS TA IPOrpamMHe 3a0e3Me4YeHHs, BUKOPUCTAHHA

SIKUX Mepeadavyac HaBYAJIbHA TUCIHUILIIHA

1. MynsTuMeniitHe 00JiaIHaHHS.

2. JleMoHcTpalliifH1 3pa3ku feTaneil TypOOMaIlnH.

10. PexoMena0BaHi JKepesa ingopmauii

OcHoBHa JiTepaTtypa

1. TMarnaituyk B.M. KoHctpykiii Ta MIIHICTh TypOOMalIMH: METOJAMYHI BKa31BKU

710 IPOBEICHHS 3aHATh 3 nuctuiuiinu. Mukomnais: HYK, 2018. 75 c.
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10.

[TaTnaituyk B.M. IlpoekTyBaHHs cTamioHapHUX HapoBux TypOiH: y 2 4. Y.I:
Po3paxynok ogHouuniHapoBux Typ6in. Mukonais: HYK, 2020. 120 c.
PomanoBcrkuit I'.@., Inmarenko O.4., Ilatnaituyk B.M. Teopis Tta po3paxyHOK
MapoBHX 1 Ta30BUX TYpOiH : HaB4. nociOHUK. Mukonais: Y/ IMTYVY, 2002. 292 c.
PomanoBcwkuii I'. @., Cep6in C. ., [Tatnaituyk B. M. I"a3oTypOinHi arperatu: y
2-x 4. Y. 2: EnemenTtu koHcTpykiii. Mukonais: HYK, 2017. 196 c.

JlonoMixkHa JiTepatypa

301pHUK 3aBJlaHb Ta BIPAB 3 TEOPIi 1 NPOEKTYBAaHHS TYpOIHHUX arperaris : HaBY.
nocionuk / I'.®d. Pomanoscekuii, C.I. Cep6in, M.B. Bamunenko, M.I1. Cenbko,
B.M. Ilatnaituyk, B.I. Xapuenko. Mukonais: HYK, 2012. 248 c.
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