MIHICTEPCTBO OCBITU I HAVKU YKPATHU
Harmionaneuuit aepoxocmiunuii yHiBepcutet iM. M.€. JKykoBcbkoro
«XapKiBChKUH aBlalliiHUIN IHCTUTYT»
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NPOI'PAMA
BCTYIIHOI'O BUITPOBYBAHHA

JUIsl 3I00YTTSI OCBITHBOT'O CTYIICHS Maricrpa
32 OCBITHBO-TIPO(ECIITHOIO POrPAMOIO

«IIpoekTyBaHHs, BUPOOHUIITBO Ta cepTrUdIKAIA aBlalliiHOT TEXHIKI)

(HaliMeHyBaHHS)

31 CHEeiaJIbHOCTI

134 «ABiaifiiiHa Ta PAKETHO-KOCMIYHA TEXHIKA)
(ko Ta HaliMEHYBaHHS)

y 2024 poui

XapkiB
2024



BCTYII

Berynne BumpoOyBaHHS 1711 3100YyTTS OCBITHBOTO CTYIIGHS Marictpa 3a
OCBITHBO-TIPO(ECIIHOIO POTPAMOIO
«IIpoekTyBaHHs, BAPOOHUIITBO Ta cepTU(IKALIIS aBIaIliHOT TEXHIKH
(HaliMeHyBaHHS)

31 coemiajibHOoCTI 134 «ABialliiiHa Ta PAKETHO-KOCMIYHA TEXHIKA»
(xon Ta HaliMEHYBaHHS)

B110yBaeThcs BiAnoBiAHO 10 «[IpaBuy mpuitomy Ha HaB4YaHHS A0 HarioHaibHOTO
aepokocMiuHOTO yHiBepcuTeTy iMeHl M.€. )KykoBchkoro «XapkiBChbKHM aBialliiHUAN
iHcTUTYT» B 2024 pori» y popMi IHAUBITYaAIBHOTO MUCHMOBOTO (PaXOBOTO 1CIUTY,
AKUW TipuiiMae paxoBa eK3aMeHalliliHa KOMICis 3 MEBHOI CIeliaIbHOCTI (OCBITHBOT
MpOrpamu), CKIIaJ SIKOi 3aTBEPIKYETHCSI HAKA30M PEKTOpa Y HIBEPCUTETY.

Jlo paxoBoro icnuTy BXOJATh MUTAHHS 3a TEMAMHU:

— Jlerasni MaluH Ta OCHOBU KOHCTPYIOBaHHS,

— HapucHa reomeTpisi, iHKeHEpHa Ta KOMIT'IOTepHa rpadika.
— KoHcTpyKiIlis 1iTakiB 1 BEPTOJIBOTIB.

— Mexanika MaTepiaiiB Ta KOHCTPYKIIIi.

— TexHooriss BUpOOHMIITBA JIITAKIB 1 BEPTOJIHOTIB.

[lepenik nuTaHb 32 TEMaMH HaBEACHUM Y TIPOTpaMi.
Kpurepii oniHroBaHHS 3HAHb

1. BerynHe BunipoOyBaHHS MPOBOAUTHCS Y (DOPMBI TECTIB.

KoxHuii TecT cKkiIamaeTbcsa 3 25 mmTadh, MO0 5 THTaHb 3 KOXHOI 13
BUILIEHABEICHUX TeM. KOXHE NMUTaHHS Ma€ YOTHUPU BapiaHTH BIANOBIAl, BIPHOIO 3
SIKHUX € TUIBKH OJHA.

Bipna BinmoBiae Ha uTaHHs 1 — 5 ormiHOEeThCs B 4 6amu, 6 — 25 — y 5 Gautis,
HeBipHa BinoBiab — 0 Gamis.

Pesynbrat (haxoBOro iCiuTy po3paxoBYETHCS 3a (POPMYIIOLO:

80+kixni+ Koxno,

ne Ki — KinpKicTh OamiB 3a MpaBUIbHY BiAMOBIAL HAa MUTaHHS 1 — 5;
K, — KiBKICTB OaJTiB 3a MpaBUIIbHY BiIMOBIb Ha MUTaHHS 6 — 25;
N1 — KITBKICTh MPaBUJIBHUX BiANOBIASH Ha muTaHHA 1 — 5;
N2 — KITBKICTD NMPAaBHJIBHUX BiIOBIICH HA MUTaHHS 6—25.

VY BIIMOBIAAX AOMYCKAETHCSA HE O1IBIIIE OJHOTO BUIIPABICHHS.

He npumnyckaroThCsl HisIKI 1HII 3alKCH HA apKyllaxX TECTY OKPIM BiJIMIYEHUX
BIJIIIOBIJIEN.

2. Sxmo BctynmHuk oTpumaB Bix 100 mo 200 GaniB, To BBaXKa€ThCs IO BIH
CKJIaB ICIIUT 1 JOIMYCKA€ETHCS 10 Y4aCTl B KOHKYPCI.

3. Skmo BcTynHUK oTpuMaB MeHuie Hixk 100 0aiiB, TO BBaXKa€ThCS 1110 BIH HE
CKJIaB ICITUT 1 JIO Y4acTi B KOHKYPCI HE JIOITyCKA€EThCS.

4. Ha BUKOHaAHHS TECTOBOT'O 3aBJaHHSA B1IBOJUTHCA 60 XBUIUH.



1. IIuTanus 3a TeMoI0 «I[eTaJ'li MAIlINH Ta OCHOBU KOHCTPYIOBaAHH )
(HaliMeHYBaHH)

Kpurepii mnpame3gaTHocTi AeTtanei aBiamiiiHoi TexHiku. HaBaHTakeHHsS B
MamuHax. MIIHICTP TpU MOCTIHHUX Hampy>KeHHSAX. MIIHICTh NpU  3MIHHHX
HanpyXeHHAX. [lOHATTS TpPO JKOPCTKICTh, BIOPOCTIMKICTh, TEIJIOCTIMKICTh Ta
CIPAIIOBAHHS B MallIMHAX.

Pi3b00B1 3’eHanHsA. 3araibHi BioMocTi. [Ipu3HadueHHs pi3bOOBHUX 3’€/IHAHD.
Tunu p13s6. Po3paxyHok 00JITIB, HABAHTAXKEHUX CUJIAMH, 1110 BIIPUBAIOThH, IPU YMOBI
PO3KPUTTS Ta HEPOSKPHUTTS CTHKY.

[IImoHKOBI 1 HLTIIbOBI 3’ €AHAHHS. TUITN Ta OCHOBU PO3PaXyHKIB.

Hepo3’emni 3’eqnanHa. Buaum 3BapHux 1mBiB. Po3paxyHOK 3’€HaHb,
HABaHTAXEHUX CUJIOI0 Ta MOMEHTOM. 3aKJICTIKOBI 3’€qHaHHA. Tumu 1 kiacudikaris.
Po3paxyHOK MOOJIMHOKHX 3aKJIETIOK.

[lepenarouni mexaHizmu. [Ipu3HaueHHs, kiacudikaiiisi Ta OCHOBU PO3PAXyHKIB
nepenay «rBUHT-Talikay.

3ybuacti mnepenaui. Kiacudikaiis, npu3HaueHHs, Taly3l BHUKOPHUCTAHHS
3y04acTux mnepenad. Xapakrep poOOTH 3yOIliB Ta BUAM MOMIKOMKEHHS. CwuiH, sKi
JII0Th y 3a4€IICHHI PI3HUX THUIIIB 3y04acTux nepenad. Marepianu 3y04acTuX KOJic,
TEpMIYHE Ta XIMIKO-TEPMIYHE 3MILIHEHHS 3yOLIiB.

Bamu Tta Bici. Ilpusnauennss ta xapaktep poOotu. [IpoekTyBanbHUI Ta
NepeBIPOYHUN PO3PAXyHKH MIIIHOCTI BaJliB Ta Oceil. MaTtepiaiv 1 KOHCTPYKIIisl BaJIiB 1
oceil. KOHCTpYKTHBHI Ta TEXHOJOTIYHI 3aXOJM IIOJIO IIJBUIICHHS BUTPHUBAIOCTI
BaJIiB Ta OCeil.

[TinmmnHukn koueHHd. ["amy3i Bukopuctanus. Knacudikaiist Ta KOHCTpYKIIis
nimUIHUKIB. KOHCTpyKIIT MiIITUITHUKOBUX BY3JIiB.

[Tigmunankn KoB3aHHs. ["ajly31 BUKOPUCTaHHS Ta KOHCTPYKIlis. Matepianu.
[TiAmMmTHUKY KOB3aHHS TPAHUYHOTO Ta PIIMHHOTO TEPTS Ta OCHOBH iX PO3PaXyHKY.

MydTu. llpusnadeHns, XxapakTepucTUKH Ta Kiacudikaiis myPr.

Jliteparypa

1. Jletanmi wMammMH 1 OCHOBM KOHCTPYIOBaHHS : Hapy. 1oci0. /
B. M. Jlouenko, 0. B. Koge3a ; M-Bo ocBiTH 1 Hayku Ykpainu, Hail. aepokocM. yH-T
iM. M. €. XXykoBcrkoro "XapkiB. aBiarl. iH-T". - XapkiB. - Hail. aepokocm. yH-T iMm.
M. €. XKykorcekoro "Xapkis. aBiail. iH-T", 2018. - 212 c. :i1. - 978-966-662-585-7

2. Hetam mamma. OCHOBU Teopii Ta PO3PaxyHKIB : HABYAIBHHUIA MOCIOHUK
JUI CTYACHTIB MAIIMHOOYIIBHUX CcrHeuiadbHOCTe ycix ¢opm HaBuaHHs / A. B.
[Naiinamaka. — Xapkis : HTY «XI1I», 2020. — 275 c.

3. Teopetnuna MexaHika : MiApPYyY. Ui CTYACHTIB BUII. HABY. TEXH. 3aKIL. :
rpu¢p MOH Vkpainu / 1. B. Ky3so, 4. A. 3inbko, T. -H. M. BanbkoBuu, B. I.
Bexkepuk [Ta np. ]. - Xapkis. - omio, 2017. - 780 c. - 978-966-03-7312-9 .


https://library.khai.edu/catalog
https://library.khai.edu/catalog
https://library.khai.edu/catalog
https://library.khai.edu/catalog
https://library.khai.edu/catalog
https://library.khai.edu/catalog
https://library.khai.edu/catalog

4. Design of machine elements=/leTani mamuH i OCHOBH KOHCTPYIOBAHHS
tutorial / V. Dotsenko, Yu. Koveza ; Min. of Education and Science of Ukraine, Nat.

Aerospace Univ. "Kharkiv Aviation Inst.". - Kharkiv. - National Aerospace
University Kharkiv Aviation Institute, 2021. - 224 p.
S5, OCHOBM TIPOCKTYBaHHS MEXaHIYHMX BY3JiB aBlallliHO-KOCMIYHOI

TexHikH: HaB4. 1oci06. / B. M. Jlonenko, B. M. IlaBnenko, FO. B. Kose3a, ®@. .
Ky3bMiHOB [Ta ap. | ; M-Bo ocBiTH 1 Hayku Ykpainu, Hail. aepokocm. yH-T iMm. M. €.
KykoBcekoro "Xapk. apiam. 1H-T" ; mijg 3ar. pea. B. M. Jlounenka. - XapkiB. - Harr.
aepokocM. yH-T iM. M. €. JKykoBceskoro "Xapk. asian. iH-1", 2015. - 328 c. - 978-
966-662-426-3

6. I'epacumenko B. B. MoaentoBanHsl 3y0uacTUX KOJIIC Ta BajiB : HaBY.
nocionuk / B. B. I'epacumenko, . FO. bopoxain, I. M. benux. — Xapkis : TOB
«ITJIAHETA-IIPIHT», 2019. — 164 c.

2. IIuranns 3a Temoro «HapucHa reoMeTpist, ilDKeHePHA Ta KOMITIOTepHA rpadika
(HaliMeHyBaHHS

[Ipeamer 1 meton HapucHoi reomertpii. IIpoenitoBanHs Ha 1uiomuHy. Emrop
Monxka. AkcoHOMETpUYHUNA MeTon moOymoBu 300paxkenHs. KII  diryp.
bararorpannuku. [lo3uiiiini Ta MeTpuyHi 3aga4i. CriocoOu nMepeTBOPEHHS MPOEKIIiil.
Kpugi ninii. Kpusi noBepxsi. Jliniiuati noBepxHi. [loBepxHi o6epTanHs. AlropurMu
nooynosu JIIII. Teopema Monxa. [lepepi3 moBepxHi miomuHow. [lepetun npsmoi 3
MOBEPXHAMH. Po3roprku.

OcuoBu €CKJI. ACTY 3321:2003 Buau, pospizu, nepepizu. JCTY T'OCT
2.307:2013 IlpaBwmra nHanecenuns po3mipiB. OcHosu €CKJI. ICTY 2497-94 OcHoBHi
HOpMH B3aemo3amiHHOCTI. IIpocti Ta ckmagni pospizu (JACTY 3321:2003). ACTY
['OCT 2.307:2013. ITpaBuna HaHECEHHS pO3MIpiB. Y MOBHI O3HAYEHHS: KOHYCHICTb,
yxuii. Pi3p0a 1 pi3p00Bi 3’enHanns. Tepminu Ta BusHaueHHs. HeposOipHi 3'eaHaHHS.
3BapHi, 3aKJICNKOBI, MasHI Ta KieioBi 3'e¢aHanHs. [loOymoBa iX 300pakeHb Ta
no3HayeHHs1 Ha kpecneHHsx. JJCTY 2222-93. 3ybuacTi koneca. [IpuzHauenss, Buay,
KOHCTPYKTHBHI eneMeHTH. [luninapuuyne 3yOuacte KoJjieco, NapameTpusalis
KOHCTPYKTHUBHHUX €JI€MEHTIB, YMOBHE 300pa’keHHS Ta 0(DOPMIICHHS KPECIECHHS 3T1HO
BUMOI Ta. 3y0OyacTte 3aueryieHHs, IIMOHKOBI Ta IITUQPTOBI 3'€qHAHHSA, IX
NpU3HAUYCHHS, YMOBHE 300pa)K€HHS Ta MO3HAUYCHHA Ha KpeciaeHHsX. PospaxyHku
napameTpiB , HEOOXIAHUX JJii BUKOHAHHS KpECIEHHS 3yO0uacToro 3ayerieHHS.
'OCT 2.402-68, T'OCT 2.403-75, JCTVY ISO 53-2001, JCTY ISO 54-2001.
[IpaBuna BUKOHAHHS KpEClIeHb THIOBHX MAIIMHOOYMIBHUX jaeranei. [IpusHaueHHs,
TUIIOBI KOHCTPYKTHBHI €JIEMEHTH Ta iX MapaMeTpu3allisi, 300paKeHHsI Ha KPECIICHHI
(I'OCT 2.409-79). Ecki3u Ta kpecienHs aeraieil. Poboue npoexryBanHs. Bupoou.
Herans. Eckiz Ta kpecnenHs aetam. [lociioBHICT, BUKOHAHHS €CKI3y JeTaji 3
HaTypH. TumnoBi aetani 3a GOpMOIO, MPU3HAYCHHSIM Ta TEXHOJIOTIEI0 BUTOTOBJICHHS:
JeTalb 3 pi3p0010, KOPIyCHA JeTajb, Ball, 3y0dyacTe Kojieco.
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Buan BHpoOIB Ta KOHCTPYKTOPCHKMX JOKyMeHTIB. Cranii HpOEeKTyBaHHS
BupoOiB. Cknaganbue kpecnenus (JCTY 3321-96). IlpusnauyeHHs, 3MicT,
oopmiienns ('OCT 2.102-68, ACTY I'OCT 2.104:2006, 'OCT 2.109-73). Bumoru
710 300paXeHb CKJIaIaTbHOI OJIMHUII: BUOIP TOJOBHOTO BUTIIAY, KITBKOCTI
300pakeHb, PO3MIIIEHHS iX Ha KpecleHHi. Bumorm mo 300pakeHb jaeraiei Ha
cknaganbHoMy KkpecienHi. Cnemudikamis (I'OCT 2.106-96, JCTY T'OCT
2.104:2006). IlpuznauenHs, 3MicT Ta oopMieHHs crerudikaiii 10 CKJIaJIaJbHOTO
kpecienHs. Kpecienns 3aranpHoro Budy. [leTamoBanHs — po3po0Ka ecKi3iB JeTanei
3a KPECJICHHSM 3arajibHOTO BHAYy. ['eoMeTpuyHi MOJemi TilA Ta KpEeclIeHHs eTanen
CTBOPIOIOTHCS 32 €CKi3aMU IPU BUBUEHHI KOMIT IOTEpHOT rpadiku.

Jliteparypa

1. Kypc napuchHoi reometpii. [Ipuknaau 1 3amaui: HaB4. nocionuk / K. II.
Mcannam, JI. I. Onimenko, FO. I'. Auapenko, 10. A. Ky3uenosa, B.M. Ctenanexko.
— XapkiB : Hai. aepokocm. yH-T iM. M. €. J)KykoBchbkoro «XapkiB. aBiall. 1H-T»,
2017.

2. Burnsaou. Po3piszu: HaBd. moci6. A0 MpakT. 3aHATH 1 BapianTu 3aBaaHs / FO.
I'. Augpenko, FO. A. Ky3nenosa, K. II. Mcamnam ta 1H. — XapkiB : Ham. aepokocwm.
yH-T IM. M. €. KykoBcbkoro «Xapkis. aBiail. 1H-T», 2017. —72 ¢

3. Hapwucha reomeTpis B MpUKIaax i 3agadax: HaBY. MOCi0. A0 MPAKT. 3aHSIThH
/ K. I1. Mcamnam, JI. I. Onimenko, FO. I'. Anapenko, FO. A. Ky3uernoa. — XapkiB :
Har. aepokocm. yH-T iMm. M. €. XKykoBcbkoro «XapkiB. aBiail. iH-», 2021. — 104 c.

4. MopemntoBanHs 3yodacTux KoJjic : HaBd. moci0./ Mypansu T.K, Ilepexpect
H.B. — Xapkis. - Haii. aepokocM. yH-T iMm. M. €. KykoBcrkoro "XapkiB. aBiail. 1H-T",
2019. - 64 c.

5. Problems on descriptive geometry: tutorial/ Andrii Y Cherniavskyi, Yurii G
Litvin, Tygran K Muradyan, Oleksander A Sidachenko. — Kharkiv: National
Aerospace University “Kharkiv Aviation Institute”, 2017. — 72 p.

6. Joints in Machinery [Text] : manual / K. P. Msallam, N. V. Perekhrest, Z.
A. Pogorelova, A. Y. Cherniavskyi. — Kharkiv : National Aerospace University
«Kharkiv Aviation Institutey», 2019. — 48 p.

7. Shafts and gears. Representation in a drawing [Text] : manual / Andrii Y.
Cherniavskyi, Andrii V. Chumachenko, Kateryna P. Msallam, Oksana I. Panchenko,
Nataliia V. Perekhrest. — Kharkiv : National Aerospace University «Kharkiv
Aviation Institute», 2019. — 84 p.

3. [Iutanus 3a teMo10 « KOHCTPYKILA JITAKIB i BEPTOJILOTIBY
(HaliMeHyBaHHS)

Bumoru, mpomnonoBani Apiamiiinumu npaBusiamu (All) 10 KoHCTpyrOBaHHS
eJIeMEHTIB JiTaka (BepTosiboTy). CepTudikailis apBiamiitHOI TEXHIKM Ta aBialliiiHi
paBwiIa.

JIbOTHI XapaKTEpUCTUKU JITAKIB 1 BepTOJbOTIB. Kiacudikariis JiTakiB 3a
aepoJMHaMIyHOI0 cxemoro. Kiacudikalis JiTakiB MO KOHCTPYKTHMBHUX O3HaKaXx.



3aKoH KBajpara-Ky0a Ta IUISXH 3MEHILIEHHS Macu KOHCTPYKIIIi. 3araibHi BUMOTH 10
KOHCTPYKIIIi TUTaHepa JiiTaka Ta BEPTOJIbOTY.

[Tpu3naueHHs Ta BUMOTH A0 Kpuia JiTaka. Dopmu kpuia B miaHi. [lopiBHSIHHS
pizHux ¢opm kpun y miani. @opmu npodimo kpuna. PopMu Kpuiia Ha BUIIISAL 3
nepeny.

JlonxkepoHHI, MOHOOJIOYHI, KECOHHI KOHCTPYKTHBHO-CHJIOBI CXEMH KpHJL.
KonctpytoBanus crpunrepiB. KonctpyroBanusa 30ipHux mnanened. KoHcTpyroBaHHs
MOHOJIITHUX TlaHesneil. KoHCTpyroBaHHS MOsCIB JIOHXKEpOoHIB. KOHCTpyIOBaHHS CTIHOK
nowxkepoHiB. KoHCTpyroBaHHS HOpMallbHMX HepBlOp Kpuja. KoHcTpyroBaHHS
CUJIOBHX HEPBIOP KpHJIa.

Tunu 3'eqHanb y KOHCTPYKINi JiTaka. Po3'eMHl Ta He po3'eMHI 3'€qHAHHS.
3aKJIENKOBl 3'€lHaHHS y KOHCTPYKIIII JliTaka Ta BEPTOJbOTY. BONTOBI 3'€AHAHHS y
KOHCTPYKIIii JiTaka Ta BEPTOJIbOTY. 3aKJIEMKOBI Ta OOJTOBI 3'€IHAHHS MiABUIIIEHOTO
pecypcy. 3'eaAHaHHS y KOHCTPYKIIIi, III0 MA€ MiIX1J 3 OAHOTO O00KY. TOUKOBI CTHKOBI
BY3JIM KpuJja il onepeHHs. KOHTYpHI CTUKOBI1 BY3JIM KpHJIa i OTIEPEHHS.

[Ipu3HaueHHs Ta BUMOTM J0 enepoHa Kpwia. IlpusHaueHHs 3acoOiB
Mexanizamii kpuiia. KonctpyroBanHs 3aco01B MeXaHi3allli KpuJa.

Beptukanbne omnepeHHss 1 #Woro kommoHyBaHHs. [llmsxu migBuiieHHs
€(PEeKTUBHOCTI BEPTHKAJIbHOIO OINEpeHHsA. ['Opu3oHTanbHE ONEepeHHs 1 KHOro
komrnonyBanHs. lllmsaxu migBuieHHs €(EeKTUBHOCTI TOPU3OHTAIBLHOTO OTEPEHHS.
dro3espKk  JIiTaka Ta BEpTONbOTY. lIpU3HAUYeHHS, KOHCTPYKTHBHO-CHJIOBI CXEMH.
Oco0IUBOCTI KOHCTPYIOBAHHS (DIO3EIISIKY.

Bepromit. [lpunnun mnonbory. Cxemu. [Ipu3HadyeHHS OCHOBHUX HECYYUX
MOBEPXOHb.

OcCHOBHI TeOMETpUYHI TMapaMeTpH Jonared Hecydoro rBuHTa. KoHCTpyKInii
Jornarted Hecy4oro rBuHTa. Bunu ynpaBiiHHS BEpTOJIBOTOM.

Jlitepatypa

1. [IpoexkTyBaHHSI BaXKKUX OJHOTBUHTOBUX BEPTOJIHOTIB Ta iX TPAHCMICIH.
Y. 1 [Enextponnuii pecypc] : miapyunuk / I'pedenikoB O. I'., I'ymennuii A. M.,
HommatoB A. 1., lonenko B. M., JIssuenko 0. B., €midanos C. B., Kapmnos . C.,
KopanwoB €. 1., Jloces JI. 1., Mapkosuu C. €., Cikynscbkuii B. T., Tpybaes C. B.,
VYnosenko B. O., Ycik B. B., Yp6anosuu B. A., ®egorop M. M. — Xapkis: Har.
aepokoc. yH-T M. M. €. XykoBchkoro «Xapk. asiam. iH-T», 2018. — 361 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 1.pdf

2. [IpoexTyBaHHSI BaKKMX OJHOTBUHTOBUX BEPTOJBOTIB Ta X TPAHCMICIH.
Y. 2 [Enextponnuit pecypc]| : miapyunuk / I'pedenikoB O.I'., I'ymennuii A. M.,
HommaroB A. 1., louenko B. M., JIpsuenko 1O. B., €nidanos C. B., Kapmnos f. C.,
KopamwoB €. 1., JIoces JI. 1., Mapkosuu C. €., Cikynscbkuii B. T., Tpybaes C. B.,
Ynosenko B. O., Ycik B. B., ¥Yp6anosuu B. A., ®enoroB M. M. — Xapkis: Harr.
aepokoc. yH-T 1M. M. €. XykoBchkoro «Xapk. asiam. iH-T», 2018. —462c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 2.pdf

3. KoHmemnirisi  CTBOpEHHS ~ CydacHMX  PEaKTHMBHUX  PETIOHATBHUX
nacaxupcbkux mtakiB [Texcr] : monorpadis / II. B. bana6yes, B. O. borycnaes,
O. JI. Honenp, O.T. I'pebenikos, 0. 3. JIBeiipiH, B. M. Kazypos,



https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya_1.pdf
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya_2.pdf

€. T. BacuneBcbkuii, A.M. 'ymennuii. — XapkiB : Ham. aepokocm. yH-T
iM. M. €. XKykoBcbkoro «XapkiB. asiail. iH-T», 2020. — 254 c.

4, Heavy Single-Rotor Helicopters and Their Transmissions. Design
Background [snextponnsni pecypc]: — Guide-book. / A. G. Grebenikov, A. M.
Gumenniy, A. I. Dolmatov, V. N. Dotsenko, Y. V. Dyachenko, S. V. Epyfanov, Y. S.
Karpov, E. D. Kovalev, L. I. Losev, S. E. Markovich, V. T. Sikulskiy, S. V. Trubaev,
V. A. Udovenko, V. V. Usik, V. A. Urbanowich, M. N. Fedotov; Under the
editorship of PhD, prof. V.S. Krivtsov. — Kharkov: Nat. Aerospace Univ. «Kharkiv
Aviation  Inst», 2017. Part 1. - 345p. /Pexum  poctymy:
http://library.khai.edu/library/fulltexts/metod/Heavy_Single-
Rotor_Helicopters_And_Their_Transmissions_Design_Background_Part1.pdf.

5. Heavy Single-Rotor Helicopters and Their Transmissions. Design
Background [snexrponnsiii pecypc]: — Guide-book. / A. G. Grebenikov, A. M.
Gumenniy, A. I. Dolmatov, V. N. Dotsenko, Y. V. Dyachenko, S. V. Epyfanov, Y. S.
Karpov, E. D. Kovalev, L. I. Losev, S. E. Markovich, V. T. Sikulskiy, S. V. Trubaev,
V. A. Udovenko, V. V. Usik, V. A. Urbanowich, M. N. Fedotov; Under the
editorship of PhD, prof. V.S. Krivtsov. — Kharkov: Nat. Aerospace Univ. «Kharkiv
Aviation Inst.», 2017. Part 2. — 413 p. [Pexum  gocrymy:
http://library.khai.edu/library/fulltexts/metod/Heavy_Single-

Rotor_Helicopters_ And_Their_Transmissions_Design_Background Part2.pdf.

6. [IpoekTyBaHHSI Ba)KKUX OJHOTBMHTOBUX BEPTOJIBOTIB Ta IX TPaHCMICIH.
Y. 1 [Enextrponnuii pecypc] : migpyunuk / I'pebenikoB O.I'., I'ymennuii A. M.,
HommatoB A. 1., Honenko B. M., Issuenko 0. B., €midanos C. B., Kapmnos . C.,
KopanwoB €. /1., JIoces JI. 1., Mapkosuu C. €., Cikynbchkuii B. T., Tpy6aes C. B.,
VYnosenko B. O., Ycik B. B., ¥Yp6anosuu B. A., ®enoros M. M. — Xapkis: Hari.
aepokoc. yH-T iM. M. €. JKykoBchkoro «Xapk. asiam. iH-T», 2018. — 361 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 1.pdf

7. [IpoexTyBaHHSI BaXKKWX OJHOTBUHTOBUX BEPTOJIHOTIB Ta iX TPAHCMICIH.
Y. 2 [Enextponnuii pecypc] : miapyunuk / I'pebGenikoB O.I'., I'ymennuit A. M.,
HommatoB A. 1., lonenko B. M., Issuenko 0. B., €midanos C. B., Kapmnos 4. C.,
KopanwoB €. 1., JIoces JI. 1., Mapkosuu C. €., Cikynscbkuii B. T., Tpybaes C. B.,
VYnosenko B. O., Ycik B. B., ¥Yp6anosuu B. A., ®enoros M. M. — Xapkis: Hari.
aepokoc. yH-T iM. M. €. JKykoBchkoro «Xapk. asiam. iH-T», 2018. —462 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 2.pdf

4. ITutanusda 3a temMor0 «MexaHika MaTepiajaiB Ta KOHCTPVKIH
(HaliMeHyBaHHS)

I'eomerpuuni xapakrepuctuku 1iaockux nepepiziB (I'X). OcnoBui I'X.
BusHaueHHs TOJIOKEHHSI LIEHTpaibHUX ocedl. Busnauenns ['X BigHOCHO ocei,
napajieflbHUX IeHTpadbHUM ocsiM. 3MiHa I'X mpu moBopoti oced. ['oynoBHI oci 1
BU3HAUYEeHHS iX monoxkeHHda. ExcrpemanphicTe ['X. 3nauenns I'X mpoctux ¢iryp
(MpSIMOKYTHUK, KPYT, TPUKYTHHUK) BITHOCHO TOJIOBHUX OCEH.

3aranpHl MOJOKEHHS AedopMyBaHHS CyiuibHOTO Tina. [loHATTS nedopmartii.
[IpyxHa, npyKHO-IIAaCTUYHA Ta IulacTHYHa Aedopmaiii. Tpu OCHOBHI 3aKOHU
nedopMyBaHHS: 3aKOH CYLIJIBHOCTI, 3aKOH PIBHOBAry, (PI3WYHUIA 3aKOH.

30BHIIIHI Ta BHYTpIlIHI 3ycuiuisa Ta Aegopmarii. Metoa nepepiziB. 30BHIIIHI
Ta BHYTpIIIHI 3ycWuid. Bu3HaueHHs BHYTPINIHIX pe3ydbTYIOUUX 3yCHIIb Ta IX
KOMIIOHEHT uepe3 30BHIIIHI 3ycuiuid. [IoHATTS HampyxkeHsb, ix BUIu. Bupaxenns
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BHYTPIIIHIX PE3yIbTYIOUHX 3yCHIIb uepe3 HanpykeHHs. [lepeminienns 1 negopmarii,
BUJIM a0COJIIOTHHUX 1 BIIHOCHHUX z[eq)opMauu/I TiJ 1 eIeMEHTapHUX 00’ €MiB.

3aKOHOMIPHOCTI PO3IOALTY BHYTPIIIHIX 3yCHJIb IO JOBKHHI KOHCTPYKTUBHOTO
enementy (KE). Emtopu 3ycuns sk rpadikd 3MiHH KOMIIOHEHT BHYTPIIIHIX
pe3ynbTytounx 3ycwib 1mo noBxkuHi KE. Bu3zHaueHHS KOMIOHEHT BHYTPINIHBOTO
PE3YIBTYIOHOTO 3YCHILIA TIO nosxuHi KE npu pO3T$IFaHH1 Ta Kpy4CHHI, NPU TUCTOMY
1 momepeyHoMy 3ruHi. PiBHOIII0OYA pPO3MOIIIEHOTO HaBaHTAXEHHS 1 wicie ii
MPUKIIaAaHHS.

EnemenTu teopii Hampysxkenoro i gedopmosanoro ctany (HJC). Ilonstrs npo
TEH30p HamnpyXeHb. BuH3HaueHHS HamnpyXeHb B IUIOMIAJKaX, HAXWICHUX 0
MOYaTKOBUX. [ 0JIOBHI MJIONIA/IKY 1 TOJIOBHI HAaNpy>KeHHs. Buiy Hanpy>keHoro cTany.
[lepemimenHss To4ok jaedopmoBaHoro Tina. BigHocHi pgedopmarii. 3B’S30k
KOMITOHEHTIB aedopmMariii 3 nepeminieHHsMu (criBBigHomeHHs Koiri). ['onoBHI miHii
nedopmailiii, eKCTpeMalibHI 3CYBH 1 OKTaeApuyHi nedopmanii. [IoHITTS ogHOPIAHOT 1
HeonHOpiAHOI nedopmaniid. Camuil 3aradbHUi BHUJA (PI3UYHOTO 3aKOHY: 3B’SI3KY
HaIpyr 1 Aegopmaiiii. 38’130K MOB30BXKHBOI 1 MOMEPEUHOI Aedopmaliii, KoeQIiieHT
[IyaccoHna.

Po3paxyHKku Ha MILHICTB 1 KOPCTKICTh P NpocTux Aepopmauisx. Posmosain
Halpy>keHb 1 jAedopMaliii B MONEPEYHHX Nepepizax CTEepKHIB. BukopucraHHA
TinoTe3u MI0oCcKuX nepepisiB. [loHATTA npo Hebe3neuHnui nepepi3. YMoBa MIITHOCTI i
3a7a4i, 10 MOXKHA pO3B'si3aTH 3a ii jgomomororw. BuszHadueHHS aOCOJIOTHOT
nedopMalrii cTep)kHIB. YMOBa KOPCTKOCTI M 3ajadi, [0 MOXKHa poO3B'sA3aTH 3a i
nornoMoror. CTaTUYHO BU3HAYEHI CTEPIKHEBI CUCTEMH NP PO3TITaHHI (CTUCKAHHI).

CratuyHO HEBU3HAYyBaHlI CHUCTEMU. BUW3HA4YeHHS CTYINEHIB CTaTUYHOI
HEBU3HAYCHOCTI cucTeMH. [IpWHIMIN CKIaTaHHA MOMOMDKHHX pPiBHSHB. CTaTUYHO
HEBHM3HAYYBaHI CTEPKHEBI CUCTEMH MPHU PO3TIATaHHI (CTUCKAHH]).

I'inore3n (teopii) minHocti. Ilepma, npyra 1 TpeTs TiNMOTE3W MIIIHOCTI.
O6nacTp ix 3actocyBaHHsA. YUeTBepra rimore3a MiHOCTI. [TOHATTS Teopii MIHOCTI
HaBunenkoBa-Opunmana. Teopis mirHocTi Mopa.

Jliteparypa

1. Ferdinand P. Beer. Mechanics of Materials / Ferdinand P. Beer, E. Russell
Johnston, Jr., John T. DeWolf, David F. Mazurek, Eighth Edition, New York,
McGraw-Hill Education, 2020, — 897 p.

2. Barry J. Goodno. Mechanics of Materials / Barry J. Goodno, James M. Gere,
Ninth Edition, SI, Boston, Cengage Learning®, 2018, — 1188 p.

3. R. C. Hibbeler. Mechanics of Materials / R. C. Hibbeler, Tenth Edition in SI
Units, Hoboken, NJ: Pearson, 2018, — 900 p.

4. T'eoMeTpUYHI XapaKTEpPUCTUKHU TUIOCKMX Mepepi3iB : HaBy. mocid. / M. M.
['pebennikoB, M. 1. [lekenpHuit ; M-Bo ocBiTH 1 Hayku YKpainu, Hail. aepoxocwm. yH-
T iM. M. €. XKykoBcrkoro "Xapkis. aBiail. iH-T". - Xapkis, 2018. - 92 c.

5. Geometric characteristics of plane sections=I'ecomeTpruHi XapakTepUCTUKH
mwiockux nepepiziB ;. Textbook / M. M. Grebennikov, V. Y. Miroshnikov, V. B.
Myntiuk, D. A. Tkachenko ; Min. of Education and Science of Ukraine, Nat.
Aerospace Univ. "Kharkiv Aviation Inst.". - Kharkiv, 2021. - 108 p.



6. Po3paxyHOK CTaTMYHO HEBU3HAYEHHUX paM : HaBy. mnocib. / M. M.
['pedennikos, O. I'. Mi61p, M. 1. Ilekensuuit, A. O. Kipmikin ; M-Bo OCBITH 1 HAYKH
VYkpainu, Haim. aepokocm. yH-T iM. M. €. XykoBchkoro "XapkiB. aBiail. 1H-T". -
XapkiB. - Haw. aepokocm. yH-T iM. M. €. J)KykoBcrkoro "Xapkis. asiail. iH-T", 2020. -
48 c. - 978-966-662-721-9

5. IIurannsa 32 TeMor0 « TexHOJI0TisE BUPOOHUIITBA JITAKIB i BepTOJIbOTIB»
(HaliMeHyBaHHS)

OcHOBHI OHATTA Ta BU3HAYeHHS TexHOoJorii BupoOHunTBa AKT. Busnauenus
MOHSTTA «TEXHOJIOTIsA» Ta MPOLECIB: BUPOOHUYOTO, JOMOMIKHOTO, TEXHOJOTIYHOT
OCHACTKHU Ta YCTaTKyBaHHS, oreparii, BUpoOy, JeTall, 3aroTOBKHU, HamiBpaOpuKary.
[ToHATTS 3 TEXHOJOTTYHOCTI BUPOOY 1 JeTail. 3arajibHi BUMOTH JI0 TEXHOJIOTTYHOCTI
BUPOOY 1 OCHOBHI MOKAa3HUKU 3 TEXHOJOTIYHOCTI. AHami3 icHyrouux npootiem 311IB
Ta HAIMPSIMKH 1X BUPIIICHHS.

Metoau Ta cmocoOu po3nojainy HamiBpaOpukaTy Ha 3aroTOBKHM 1 JeTadl.
IcHyroui MeToau 1 cocoOu po3MmojAlly MarepiaiiB Ta iX kiacudikaiis. OTpuMaHHS
IUIOCKUX JleTajell B 1HCTpyMEHTaJbHUX ITamnax. CyTHICTh MpPOLECY BUPYOKH-
npobuBku. Pakropy, 1O BIUIMBAIOTh HAa TOYHICTH JETajeH, sSIKI OTPUMYIOTHCS
BUPYOKOIO-TIpoOKBKOI0. CyTHICTH CITOCO0OIB PI3KU: aOpa3uBHOI, JIa3€pHOI, IJIa3MOBOT,
BOJIOHAIIPHUM CTPYMEHEM, €TACTUYHUM CEPEOBHILEM Ta 1HIINX.

BurortoBiennst aeraned JiTakiB Ta BEPTOJbOTIB THYTTSAM 3 yucta. CyTHICTh
IpoIecy MIacTHYHOrO THYTTS. OCHOBHI MapamMeTpu MpoLecy Ta iX BHU3HAYCHHS:
MOMEHT, CWJa, KYT MPYXHHEHHsS. [CHyrO4l CXeMH Ta CHOCOOM THYTTS 3 JINCTOBUX
3aroToBOoK. TexXHOJOriyHi cxeMu THYTTS. [HyTTa-popMoOBKa  e€JaCTUYHHUM
cepenoBuieM. OcoOIMBOCTI THYTTS JIMUCTIB 3 HEPKABIIOUMX CTAJIEH Ta TUTAHY.

BuroTtoBnennst netaneil iiTakiB 1 BEepTONBOTIB 3 mpodumiB Tta TpyO. Tumosi
TEXHOJIOT1YHI MPOIIECH BUTOTOBJICHHS JieTajel 3 mpoduiiB Ta TpyO. [cHytoul ciocobu
THYTTS TpO(iTiB: MPOKATKOK y POJHMKAX, y IITAMIIaX, THYTTS 3 PO3TATHEHHSM,
THYTTS TPOIITOBXYBAaHHSM y (Db €py, THYTTS POTAI[IHUM OOTHUCKOM Ta yJIapHUM
po3IuIoNTyBaHHAM. @OPMO3MIHIOBAJIbHI ONIEpallii IpH BUTOTOBJIEHHI AeTaliel 3 TpyO:
PO3BaNLLLOBYBaHHS, OOTHCK, CILTIOILYBaHHS, THYTTS. IX cXeMH.

BuroTtoBnenHss OOIIMBOK JITaKiB Ta BEPTOJBOTIB OOTATYBaHHSAM. IcHyroui
CIOCOOM BHUTOTOBJIEHHSI OOIIMBOK OJAMHAPHOI 1 MOJBIMHOI KPUBU3HU 3 JHMCTOBHUX
3aroTOBOK. BUTOTOBJIEHHS MOHOJITHUX OOIIMBOK OJMHAPHOI 1 MOABIHHOI KPUBU3HHU.
OtpumaHHsT OOIIMBOK TOJBIMHOI KPUBU3HHU CIOCOOAMHU MPOCTOTO OOTSATYBAHHS Ta
OOTSATYBaHHS 3 PO3TATHEHHSM.

OCHOBHI MMOHATTS Ta BU3HAYEHHS TEXHOJIOI1I BUTOTOBJIECHHS JI€TAJIEN JIITaKa Ta
BEPTOJILOTY MeXaHOOOpoOkow. Eramu mnpoeKkTyBaHHS TEXHOJOrIi PO3MIPHOI
o0poOku. BuximHi maHi sl TPOEKTYBaHHS TEXHOJIOTIYHOTO Tporecy. [lepemik
NUTaHb, 110 BUPIMIYIOTHCS MpPHU MPOEKTYBAHHI TEXIPOLECY MEXaHIYHOI O0OpOOKH,
0COOJIMBOCTI PO3POOKH IIAHY MEXaHOOOPOOKH.

CtpykTypa TEXHOJOTIYHOTO TIpoIlecy MeXaHiuHOi oO0poOku. TexHosoriuna



omeparlis Ta 1 ckiaaoBi. OnepaiiifHi NPUMYCKH Ta METOAUKA PO3PaxXyHKy pO3MIPIB
3aroTiBku. OrnepamiiiHuil TpUIlyCK TpU MeXaHiuHid o00poOi, HOro CKIamoBi,
METOJIMKAa PO3paxyHKy pO3MIpy 3aroTiBKu. Pexxumu pi3aHHS Ta HOPMYBaHHS
omeparlii po3MipHoi 00poOku. TeXHOIOTiuHI 3acO0M MiABUILECHHS MPOAYKTUBHOCTI
pO3MipHOT 0OOPOOKH.

Pexxumu  pizaHHd Tpu  MeXaHIYHI  00poOui. 3ajexHICTh  BUCOTHU
MIKpOHEpIBHOCTEH Bia moaadi. Metoaunka BuOOpy pexxumiB pizanas. HopmyBanHs
oreparlii MexaHooOpoOKH, CKJIaJIOBI HOPMHU dYacy, IITY4YHO-KaJbKyJAIliiHa HOpMa
qacy.

O6poOka nerayieil Ha BepcTarax TOKapHOI Ta (pe3epHoi rpyn. TexHosoriuHi
0COOJMBOCTI Ta BUAM TOKapHOi 0OpoOku. TeHaeHIil po3BUTKY TOKapHOi 0OpoOKH
neraneil.  TexHoyoriuHI ~ OCOOJMBOCTI  OOpOOKM  OTBOPY  CBEPJICHHSIM,
3CHKEPYBAHHSIM, pO3ropTaHHAM. 3acoOu HapizaHHs pi3pou. TexHosorivxi
0co0uBOCTI (ppe3epyBaHHs aBialliiHUX AeTaneil. TexHoIoriuyHi 0COOIUBOCTI TPHOX-
Ta YOTUPUKOOPJANHATHOTO 00'€MHOTO (hpe3epyBaHHs JETaNeH JIITaka Ta BEPTOJIbOTY.

Meroau 4uCTOBOI Ta 0310011010401 OOpOOKM aOpa3WBHUM 1HCTPYMEHTOM.
Oco0auBOCTI, METOAM Ta BUJIM a0pa3UBHOI MEXAHIYHOI OOPOOKH MOBEPXOHb AeTalIeH
aBlalliifHOiI TexHIKH. TeXHOJOri4HI 0CcOOJMBOCTI Ta 3acobu HUTiQyBaHHS HaeTaei
JiTaka Ta BepToiboTa. Bumu kpyrioro nuridpyBaHHA. TexXHOJIOTIYHI OCOOJMBOCTI
037100J1I0I0YMX  3ac00IB  OOpoOKM jeTajieil Ha NPUKIAAl XOHIHTYBaHHSA Ta
cynepdinimry.

Jliteparypa

1. Protective Coatings [Text] : tutorial / D. A. Brega, O. V. Trifonov, 1. O. Voronko.
— Kharkiv : National Aerospace University named after M. Ye. Zhukovsky
«Kharkov Aviation Institute», 2019. — 80 p.

2. Special equipment and Technologies in Aviation Production [Electronic resource]:
study guide / V. V. Kollierov, Yu. V. Diachenko, V. T. Sikulsky et al. — Kharkiv :
National Aerospace University named after M. Ye. Zhukovsky “Kharkiv
Aviation Institute”, 2019. — 71 p.
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