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BCTYII
Berynne BumpoOyBaHHsA 1uisi 3700yTTS OCBITHBOTO CTYIEHS Marictpa 3a
OCBITHbO-HAYKOBOIO ITPOIPaMOI0

«IIpoekTyBaHHs, BUPOOHUIITBO Ta CepTUMdIKALIA aBIAIlIHOT TEXHIKID)

(HaltMEeHyBaHHS)

31 coemiaiibHOCTI G12 «ABialiiiHa Ta PAKETHO-KOCMIYHA TEXHIKA

(xox Ta HallMEeHyBaHHS)

MPOBOAUTHCA Y (POPMi KOMIT IOTEPHOTO TECTYBaHHS, SIKE B1I0YBAETHCS TUCTAHIIIMHO
y BIAMOBIAHOCTI JI0 TTOJIOKEHHS TIPO AUCTAHITIHHY (popMy 3100y TTS BUIIIOI OCBITH B
HamioHaibHOMYy  a€pOKOCMIYHOMY  YHIBEPCHUTETI «XapKiBCHbKUM  aBialliiHUN
iHeTuTyT» Big 24 BepecHs 2020 poky 3aco0aMu aBTOMAaTH30BaHOI CHUCTEMHU
JYCTaHIliiHOTO HaB4YaHHs Mentor. Jlo 3aBIaHHsl BKIIOYAIOTHCS MUTAHHS 3 Pi3HUX
TEM Ta PI3HOTO PIBHS CKJIATHOCTI, BiAIOpaHl mepea MPOBEACHHSM ICIUTY 3a
BUMAJKOBUM TMpUHUIUNOM. Yac, HEOOXITHUM MJisi BUKOHAHHS €K3aMEHalllMHUX
3aBiaHb — 120 xBuivH. BuKOHaBelnp mepell MPOBEACHHSM ICHUTY MOBUHEH
npea’ IBUTH JOKYMEHT, 110 MOCBIIUY€E Horo oco0y 3 Bigeodikcalliero mij 3anmuc Ta
BIIKJTIOUMTH 3aCO0U MOOUJIBHOTO 3B’SI3KY.

Jlo gaxoBoro icruTy BXOSATh MATAHHA 32 TEMaMU:

— JleTani MamuH Ta OCHOBH KOHCTPYIOBaHHS,

— Hapucha reometpisi, iH>K€HEpHa Ta KOMIT'FOTepHa rpadika.
— KoHcTpyKirist 1iTakiB 1 BEpTOIHOTIB.

— Mexanika MatepiaiiB Ta KOHCTPYKIIii.

— TexHo0T11 BUPOOHUIITBA JIITAKIB 1 BEPTOJIHOTIB.

[lepenik muTaHb 3a TEMaMH HaBEICHUH Y TIPOTpaMi.

Kpurepii oiiHroBaHHA 3HAHb

1. BctynHe BunpoOyBaHHS! IPOBOAUTHCSA Y OPMI TECTIB.

Koxxauii TecT ckiamaeTbcss 3 25 THTaHb, NO 5 IHTaHb 3 KOXKHOI 13
BUIIICHaBeIeHNX TeM. Ko)kHe MUTaHHS Mae€ YOTHPH BapiaHTH BiAMOBIJI, BIPHOIO 3
SKHMX € TIJIBKH OJTHA.

Bipna BianoBias Ha muTaHHs 1 — 5 oriHoeThes B 4 6anu, 6 — 25 — y 5 Ganis,
HeBipHa BinoBias — 0 Gamis.

Pesynbrat (haxoBOro iCUTy pO3paxoBYETHCS 3a (HOPMYIIOLO:

80+k1xnl+ k2xn2,

ne k1 — kiibpkicTh OastiB 3a MPaBWIbHY BIAMOBIIb HA MUTAHHS 1 — 5;

K2 — kiyibKicTh OaJIiB 3a MPaBUIIbHY BiIOBIIb HA MUTAHHS 6 — 25;

N1 — KIIBKICTh MPAaBUJIBHUX BiMOBIICH Ha MUTaHHSA | — 5;

N2 — KITBKICTh MPAaBUJIBHUX BIMOBICH Ha MUTaHHS 6—25.

VY BIAMOBIAAX AOMYCKAETHCSA HE OUIbIIE OJHOTO BUIPABJICHHS.
He npunyckaroThes HisIKI 1HIII 3alMCH HAa apKyIlax TECTY OKPIM BIIMIUYEHHUX
BIJIIIOBIIEN.



2. Sxmio BerynHuk otpuMaB Bif 100 mo 200 GaniB, TO BBaXKa€eThCsl IO BiH
CKJIaB ICTIHT 1 JOIYCKAETHCS JI0 Y4acTi B KOHKYPCI.

3. SIxmo BcTymHUK oTprMaB MeHie Hixk 100 6aiiB, TO BBaXKA€ThCS 10 BiH HE
CKJIaB ICIHT 1 0 y4acTl B KOHKYPC1 HE IOMYCKa€ThCSI.

1. IIuTaHHs 32 TEMOIO «I[eTa.]'li MAaIIMH TA OCHOBH KOHCTPYIOBaAHHHA»

(HaiiMeHyBaHHS)

Kputepii nparnesnatHocTi jeraiei apiamiiiHoi TexHikd. HaBaHTakeHHS B
MalMHaxX. MIIHICTh TPU TOCTIMHMX HaMpyXeHHSX. MIIHICTh TPH 3MIHHHUX
HanpyXeHHAX. [IOHSATTS Mpo KOPCTKICTh, BIOPOCTIWKICTh, TEIJIOCTIMKICTH Ta
CIPAIFOBAHHS B MallIMHAX.

Pi3p00B1 3’e1HaHHsA. 3aranbHi BiioMocTi. [Ipu3HaueHHs pi3p00BUX 3’ €IHAHD.
Tunu pi3p0. Po3paxyHok OONTIB, HABAHTAXKEHUX CUJIAMU, IO BIAPUBAIOTH, MPHU
YMOBI PO3KPHUTTS Ta HEPO3KPUTTS CTHKY.

[ImoHKOBI 1 HLTIIOBI 3’ €AHAHHA. THUIHM Ta OCHOBU PO3PaXyHKIB.

Hepo3’emni 3’eqnanHs. Buam 3BapHux 1iBIB. Po3paxyHOK 3’€/IHaHb,
HAaBaHTAXXEHUX CUJIOI0 Ta MOMEHTOM. 3aKJICNKOBI1 3’ eiHaHHsA. Tumnu 1 kiacudikariis.
Po3paxyHOK MTOOTMHOKHX 3aKJICTIOK.

[lepegatouni Mexanizmu. [lpu3HaueHHd, Kiacudikamis Ta OCHOBH
pPO3paxyHKIB Mepead «'BUHT-TaiKay.

3ybuacti mepenaui. Kiacudikariisi, npu3HAuY€HHs, Tally3l BUKOPUCTAHHS
3yOuacTux nepenad. Xapakrep poOOTH 3yOIiB Ta BUAM MOIMIKOMKEeHHS. Cuid, sKi
JIOTH y 3a4ETUICHH] PI3HUX THUIIIB 3yOUacTux repeaad. Marepianu 3y04acThX KOJIiC,
TEpMIYHE Ta XIMIKO-TePMIYHE 3MIIIHECHHS 3yOIIiB.

Bamu Ta Bici. IlpusnauenHs ta xapaktep poOotu. I[IpoexTyBanbHHI Ta
NepeBIPOYHUN PO3paXyHKH MIIHOCTI BaJliB Ta oceil. MaTepiaiv 1 KOHCTPYKITisl BaJTiB
1 oceil. KOHCTpYKTHBHI Ta TEXHOJIOT1YHI 3aXOAU MO0 MiJABUIICHHS BUTPUBAIOCTI
BaJIiB Ta OCEil.

[TinmmnHukK KoueHHs. ['any31 Bukopuctanns. Kinacudikaiiisi Ta KOHCTpYKIIS
MiAMUMHAKIB. KOHCTPYKIIT MAIMITHUKOBUX BY3J1B.

[Tigmunanku KoB3aHHs. ['any31 BUKOpUCTaHHS Ta KOHCTPYKIIisi. Marepiaiu.
[TigmumHUKHA KOB3aHHS TPAHUYHOTO Ta PIIMHHOTO TEPTS Ta OCHOBH iX PO3paxyHKY.

Mydtu. IlpusnadeHHs, XapakTepUCTUKU Ta Kiacudikamis Mydr.

Jliteparypa

1. Jlerami mMamuH i OCHOBM KOHCTPYIOBaHHS : HaBd. noci6. / B. M. Jlonenko,
FO. B. Koge3a ; M-Bo ocBiTH 1 Hayku Ykpainu, Ham. aepokocm. yH-T iM. M. €.
’KykoBcekoro "XapkiB. aBiail. iH-T". - XapkiB. - Hai. aepokocm. yH-T iM. M. €.
Kyxkosebkoro "Xapkis. aBiail. 1H-T", 2018. - 212 c. :i1. - 978-966-662-585-7

2. Jleram MamuH. OCHOBU Teopli Ta pO3paxyHKIB : HaBUAJbHUN MOCIOHUK
JUIS CTYACHTIB MalIMHOOYIIBHUX CIeliaibHOCTEN ycix ¢opm HaBuanHs / A. B.
[Naiinamaka. — Xapkis : HTY «XI1I», 2020. — 275 c.



3. Teopernuna mexaHika : miAPyY. JJIs CTYJICHTIB BHUIIl. HABY. TEXH. 3aKJL. :
rpup MOH Vkpaiau / 1. B. Ky3po, . A. 3insko, T. -H. M. BanbskoBuu, B. 1.
Bexkepuk [Ta np. ]. - Xapkis. - ®omio, 2017. - 780 c. - 978-966-03-7312-9 .

4. Design of machine elements=/leTan 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.

5. OcHOBM TMpOEKTYBaHHA MEXaHIYHMX BY3JIB aBlalliHO-KOCMIYHOI
TexHIikH: HaB4Y. 1moci6. / B. M. Jlounenko, B. M. IlaBaenko, 0. B. Koseza, ®@. ®.
Ky3pMiHOB [Ta 1p. | ; M-Bo ocBiTH 1 Hayku YKpainu, Hai. aepokocm. yH-T iM.
M. €. XKXykoBcrkoro "Xapk. aBiail. iH-T" ; mij 3ar. pea. B. M. Jlonienka. - Xapkis. -
Harm. aepokocm. yH-T iM. M. €. XKykoBcbkoro "Xapk. asian. iH-T", 2015. - 328 c. -
978-966-662-426-3

6. T'epacumenko B. B. MoaemtoBanHs 3y0yacThX KOJIC Ta BaJiB : HaBY.
nocionuk / B. B. I'epacumenxo, /1. FO. boponin, I. M. benux. — Xapkis : TOB
«ITJTAHETA-ITPIHT», 2019. — 164 c.

2. [IuTanHd 32 TEMOIO

«HapucHa reomerpis, iHkeHepHA Ta KOMI'I0TepHAa rpadika

(HaiiMeHyBaHHSI)

[Ipeamer 1 meTon HapucHOI reomerpii. [IpoeniroBanns Ha momuny. Enrop
Monxa. AxkcoHOMeTpuYHUNA MeToa TnolOymoBu 300pakenHs. KII  ¢iryp.
bararorpannuku. Ilo3umiiini Ta MerpuuHi 3azadi. CnocoOu TMepeTBOPEHHS
npoekuii. Kpusi minii. Kpusi noBepxHi. Jliniituari moBepxHi. [ToBepxHi o0epTaHHS.
Anroputmu noOynosu JIIII. Teopema Monxa. Ilepepi3 moBepxHi MIOMIMHOIO.
IIepeTun npsAmoi 3 noBepxXHAMU. PO3ropTku.

OcuoBu €CKJI. JICTY 3321:2003 Buau, po3spizu, nepepizu. JICTY I'OCT
2.307:2013 IlpaBuna nHanecenHs po3mipiB. OcuoBu €CKJ. JACTY 2497-94
OcHoBHI HOpMU B3aemo3aMiHHOCTI. [Ipocti Ta ckinaani po3pizu (JICTY 3321:2003).
JCTY T'OCT 2.307:2013. IlpaBuna HaHeceHHS PO3MipiB. YMOBHI MO3HAYECHHS:
KOHYCHICTh, yXwi. Pi3p0a 1 pi3p00Bi 3’e¢qHaHHs. TepMiHM Ta BHU3HAYCHHS.
Hepo30ipHi 3’ e€qnanHs. 3BapHI, 3aKJICITIKOBI, TIasiHI Ta KJIeioB1 3’ eqHanHs. [To0ymoBa
ix 300paxkeHb Ta Mo3HaueHHs Ha kpecieHHsx. JCTY 2222-93. 3y6uacti koneca.
[Ipu3HaueHHs, BUOU, KOHCTPYKTUBHI eneMeHTu. Lluninapuyne 3y0uacte Koseco,
napameTpu3alisi KOHCTPYKTUBHUX €JI€MEHTIB, YMOBHE 300paKeHHs Ta 0pOPMIICHHS
KPECJICHHS 3TITHO BUMOT Ta. 3yOuyacTe 3ayerlyieHHs, IIMOHKOBI Ta IITU(PTOBI
3’€IHaHHSA, X TPU3HAYCHHS, YMOBHE 300paKEeHHS Ta MO3HAYCHHS HA KPECICHHSIX.
Po3paxyHku mnapameTpiB , HEOOXIIHMX JUIsi BUKOHAHHS KpPECJIEHHA 3y04yacToro
3averieHHs. ['OCT 2.402-68, 'OCT 2.403-75, ACTY ISO 53-2001, ACTY ISO 54-
2001. TIlpaBwia BUKOHAHHSA KPECJICHb THIOBUX MAIIMHOOYMIBHUX JCTaJICH.
[Ipu3HaueHHs, TUMOBI KOHCTPYKTHBHI €JIIEMEHTH Ta IX TMapameTpu3allis,
3o00paxkenns Ha kpecieHHi (I'OCT 2.409-79). Eckisum Ta KpecieHHs IeTaleH.
PoGoue mnpoekryBanns. Bupobu. Jlerams. Eckiz Ta kpecineHHS aeTal.
[TocmimoBHICTh BUKOHAHHS €CKi3y JAeTall 3 HaTypu. THWMOBI aetaii 3a (opMorlo,



NPU3HAYCHHSM Ta TEXHOJIOTI€I0 BHUTOTOBICHHS: JETallb 3 Pi3b00I0, KOpIyCHa
JeTab, BaJl, 3y04acTe KOJIeco.

Bunu BupoOiB Ta KOHCTPYKTOPCHKHMX AOKyMeHTIB. CTafil mpoeKkTyBaHHS
BupoOiB. Ckmananbhe kpecienns (ACTY 3321-96). IlpusnauenHs, 3MicT,
opopmaenns (FOCT 2.102-68, ACTY T'OCT 2.104:2006, TOCT 2.109-73).
Bumoru 1o 300pakeHb CKIIaiaabHOT OJAMHMITI: BUOIp TOJIOBHOTO BUTIISITY, KiJTBKOCTI
300pakeHb, PO3MIMICHHS iX Ha KpecleHHI. BuMorm mo 300pakeHb JeTanei Ha
cknaganbHoMy KpecienHi. Cnenudikamis (F'OCT 2.106-96, NCTY T'OCT
2.104:2006). ITpusznaueHHs1, 3MicT Ta opopMIICHHS crierudikallii 10 CKIagaIbHOTO
kpecieHHsa. KpecneHHs 3aranpHOTO BHIy. JleTamroBaHHS — po3poOKa ecKi3iB
JeTaNell 3a KPECICHHAM 3arajlbHOTO BHIY. | @OMETpUYHI MOJIENi Tijl Ta KPECICHHS
JeTajel CTBOPIOIOTHCS 3a €CKi3aMU ITPU BUBYEHH1 KOMIT FOTEPHO1 I'padiKu.

Jlitepatypa

1. Kypc Hapuchoi reometpii. Ilpuknanu 1 3amadi: HaBd. nocionuk / K. I1.
Mcamnam, JI. I. Onimenko, 0. I'. Aaapenko, 0. A. Ky3nenosa, B.M. CtenaneHko.
— XapkiB : Har. aepokocm. yH-T iM. M. €. KykoBcbkoro «XapkiB. aBiall. 1H-T»,
2017.

2. Burnanu. Po3pizu: HaBd. 1OCi0. 10 MPaKT. 3aHATH 1 BapiaHTH 3aBaaHb / FO.
I'. Aunpenko, FO. A. Ky3nenosa, K. I1. Mcamnam ta i1. — XapkiB : Han. aepokocwm.
yH-T IM. M. €. XykoBcbkoro «Xapkis. aBial. 1H-», 2017. - 72 ¢

3. Hapucna reomeTpis B MpUKIIaax i 3a/1adax: HaBd. MOCi0. 0 MPaKT. 3aHATH
/ K. II. Mcannawm, JI. I. Onimenko, 1O. I'. Anapenko, 0. A. Ky3nenosa. — Xapkis :
Hau. aepokocm. yH-T iM. M. €. XKykoBcbkoro «Xapkis. aBiail. iH-», 2021. — 104 c.

4. MopentoBanHs 3y0uyacTux koJic : HaBd. oci0./ Mypansa T.K, Ilepexpect
H.B. — Xapkis. - Hair. aepokocum. yH-T iM. M. €. )KykoBcskoro "XapkiB. aBiail. iH-
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 Institute», 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. Iluranns 3a TeM010 «KOHCTPYKIIIA JITAKIB i BEPTOJLOTIB)

(HalitMEeHYBaHHS)

Bumoru, mpononoBani Asiariiaumu npaswiamu (All) 1o KoHCTpyrOBaHHS
eJeMeHTIB jiTaka (BepTonboTy). Ceprudikailis aBialliiiHOI TEXHIKA Ta aBiarliiftHi
mpaBua.

JIbOTHI XapaKTEPHUCTUKHU JIITaKiB 1 BepToibOTIB. Kiacudikariis miTakiB 3a
aepoanHaMiuHO0 cxemoro. Kiacugikariis niTakiB o0 KOHCTPYKTUBHUX O3HAKAX.



3aKkoH KBajpaTa-KyOa Ta NUISAXU 3MEHIIEHHS Macu KOHCTPYKINi. 3araibHi
BUMOTH JI0 KOHCTPYKIIil TUTaHepa JIiTaka Ta BEPTOILOTY.

[Ipu3HaueHHs Ta BUMOTH [0 Kpwia mitaka. @opmMu Kpuia B IUIaHI.
[TopiBHsiHHA pi3HUX (HopM Kpui y tiani. @opmu npodinto kpuna. Dopmu kpuia Ha
BUTJISIAIL 3 TIEPETY.

JlonxepoHH1, MOHOOJOYHI, KECOHHI KOHCTPYKTHBHO-CHJIOBI CXEMH KPHIL
KonctpytoBanns crpunrepiB. KoncrpyroBanus 30ipaux naneneii. KoncrpyroBanus
MOHOJIITHUX TmaHened. KoHcTpytoBaHHs mosiciB JoHKepoHiB. KoHcTpyroBaHHS
CTIHOK  JIOHXepoHiB.  KoHCTpyloBaHHS ~ HOpPMaJbHUX  HEpPBIOp  KpuJja.
KoHcTpyroBaHHS CUJIOBUX HEPBIOP KpHJIA.

Tunu 3'enHanp y KOHCTPYKIi JiTaka. Po3'eMHl Ta He po3'eMHI 3'€THAHHS.
aKJICMIKOBI1 3'€THAHHSA Y KOHCTPYKIIII JliTaka Ta BEpTONbOTY. BOnTOBI 3'€nHAHHS Y
KOHCTPYKIIii JIiTaka Ta BEPTOJIHOTY. 3aKJIEMIKOB1 Ta O0NTOBI 3'€THAHHS TT1IBULIIEHOTO
pecypcy. 3'enHaHHs y KOHCTPYKIIIi, III0 Ma€ Miaxig 3 0JJHOro 00Ky. TOYKOB1 CTUKOBI
BY3JIM KpuJja il onepeHHsl. KOHTYpHI CTUKOBI BY3JIM KpHJIa i ONIEPEHHS.

[Ipu3HaueHHd Ta BUMOrM J0 eJiepoHa Kpwia. [lpu3HaueHHa 3acoOiB
Mexanizamii kpuia. KonctpyroBaHHs 3aco01B MeXaHi3allli KpuJa.

Beptukanbhe omnepeHHsi 1 Woro kommoHyBaHHs. Illnsxu migBUIEHHS
€(EeKTUBHOCTI BEPTUKAIBHOIO ONEpPEeHHA. [ OpU30HTalIbHE OMNEPEHHS 1  Oro
komrnonyBauHs. Llnsaxu migBumeHHsT €(PEKTUBHOCTI TOPU30HTAIIBHOTO OTEPEHHSI.
®rozespK JliTaka Ta BepTONbOTY. [Ipu3HadeHHs, KOHCTPYKTUBHO-CUJIOBI CXEMHU.
Oco0IUBOCTI KOHCTPYIOBAHHS (DIO3EIISIKY.

Bepromit. Ilpunnun nonsoty. Cxemu. Ilpu3HaueHHS OCHOBHUX HECYYHX
MOBEPXOHb.

OcHOBHI reOMETpUYHI MapaMeTpu Jonarei Hecydyoro rauHTa. KoHcTpykinii
jornaTtel Hecy4oro rBUHTa. Buau ynpasiiHHS BEpTOJILOTOM.

Jlitepatypa

1. 1. Konctpykinia miTakiB i BepTonboTiB [Teker]: miapyunuk / B. C. Kpusios,
JI. O. Mamamenko, B. JI. Mamamenko, C. B. Tpy06aep. — Ilepepo6u. 1 gom. —
XapkiB : Harr. aepokocM. yH-T iM. M. €. XKy-koBcbkoro «XapkiB. aBiall. 1H-T»,
2024. - 336 c.

2. IlpoextyBanHsa miaci jitakiB [Tekcr|: migpyunuk / B. 1. PaOkos, B. A.
Tpodimos, B. M. IlaBnenko Ta iH. — X. : Ham. aepoxocm. yH-T iM. M. €.
Kykopcrkoro «Xapk. asiail. iH-», 2011. — 340 c.

3. TlpoekTyBaHHS Ba)KKMX OJIHOIBUHTOBUX BEPTOJIbOTIB Ta iX TpaHcMiciid. Y. 1
[EnexTponnuii pecypc| : miapyunuk / I'peGenikoB O. I'., 'ymennmii A. .,
HonmatoB A. 1., onienko B. M., [Ipsiuenko 0. B., €nidanos C. B., Kapmnos 4. C.,
Kosanbos €. J1., JToces JI. 1., Mapkosuu C. €., Cikynscbkuii B. T., Tpy6aes C. B.,
Ynosenko B. O., Ycik B. B., Ypb6anosuu B. A., ®enoroB M. M. — Xapkis: Harr.
aepokoc. yH-T iM. M. €. XKykoBcpkoro «Xapk. asiam. 1H-T», 2018. — 361 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 1.pdf

4. TIpoekTyBaHHS BaKKUX OJHOTBUHTOBUX BEPTOJIHOTIB Ta iX TpaHcMiciid. Y. 2
[Enextponnumii pecypc]| : miapyunuk / I'pebenikoB O. I'., I'ymennnii A. M.,
HonmatoB A. 1., onienko B. M., [Ipsiuenko 0. B., €nidanos C. B., Kapmnos 4. C.,



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

Kogranwos €. /1., Jloce JI. 1., Mapkosuu C. €., Cikynbcbkuii B. T., Tpy6aes C. B.,
Ynosenko B. O., Ycik B. B., Yp6anosuu B. A., ®enoroB M. M. — Xapkis: Harr.
aepokoc. yH-T iM. M. €. XKykoBchkoro «Xapk. aBiam. iH-T», 2018. — 462 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 2.pdf.

5. KoHueniiisi CTBOpEHHs Cy4aCHUX PEAKTUBHUX PET10HAIBHUX MACAKUPCHKUX
mitakiB [Tekcr] : monorpadis / I1. B. bamadyes, B. O. borycnaes, O. JI. Jlonens,
O. I'. I'pebenikos, O. 3. JIeiipin, B. M. Kazypos, €. T. BacuneBcbkuii, A. M.
I'ymennumii. — XapkiB : Ham. aepokocM. yH-T iM. M. €. JKykoBcbkoro «Xapkis.
aBiaill. 1H-T», 2020. — 254 c.

6. Heavy Single-Rotor Helicopters and Their Transmissions. Design
Background [snexrponnsiii pecype]: — Guide-book. / A. G. Grebenikov, A. M.
Gumenniy, A. |. 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. — 345 p. / Pexum nocrymy:
http://library.khai.edu/library/fulltexts/metod/Heavy Single-

Rotor_Helicopters And_Their_Transmissions _Design_Background_Partl.pdf.

7. Heavy Single-Rotor Helicopters and Their Transmissions. Design
Background [snekrponnsiii pecypce]: — Guide-book. / A. G. Grebenikov, A. M.

8. 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. / Pexxum noctymy:
http://library.khai.edu/library/fulltexts/metod/Heavy Single
Rotor_Helicopters_ And_Their_Transmissions_Design_Background Part2.pdf.

4. IInTanusa 3a Temoro «MexaHika MaTepiaJjiB Ta KOHCTPVKII)

(HalitMEeHyBaHH:I)

I'eomerpuuni xapakrepuctuku miockux nepepidiB (I'X). OcnoBui ['X.
BusHaueHHs TONOXKEHHS LEHTpalbHUX ocei. BusHauenns ['X BiZHOCHO oceH,
napajiefibHUX LeHTpadbHUM ocsiM. 3miHa ['X mpu moBopoTi oceit. I'oyioBHI oci 1
BU3HAYCHHS iX mojoxkeHHsa. ExcrpemanbricTs ['X. 3Hauenns ['X mpoctux ¢iryp
(MpSIMOKYTHUK, KPYT, TPUKYTHHUK) BITHOCHO TOJIOBHUX OCEH.

3aranpHi MOJI0XKEeHHS AehOpMyBaHHS CYIIIbHOTO Tija. [ToHaTTsa nedopmarrii.
[IpyxHa, mpy>KHO-TUTaCTMYHA Ta TiacTU4Ha nedopmariiii. Tpu OCHOBHI 3aKOHU
nedhopMyBaHHS: 3aKOH CYIIJILHOCTI, 3aKOH piBHOBArd, (pi3WYHUI 3aKOH.

30BHIIIIHI Ta BHYTPIIIHI 3ycHiuIg Ta aedopmariii. Meton nepepisiB. 30BHIIIIHI
Ta BHYTpIIIHI 3ycuiuid. BuU3HaueHHs BHYTPIIIHIX pe3yJbTYyIOUUX 3yCHIIb Ta iX
KOMITOHEHT 4epe3 30BHIIIHI 3ycriuis. [IoHATTS HanpyKeHb, iX BUAU. BupaxeHss
BHYTPIIIHIX pe3YyJbTYIOUMX 3yCWIb 4epe3 HampyxkeHHs. llepemimenas 1
nedopmMaiiii, BUIM aOCONIOTHUX 1 BIAHOCHUX JAedopmaliiii Ti1 1 eJIeMEeHTapHHUX
00’eMiB.


https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya_2.pdf
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3aKOHOMIPHOCTI ~ PO3MOJIIY  BHYTPIIIHIX  3yCWJIb MO  JIOBXHHI
koHCTpyKTUBHOTO enementy (KE). Emopu 3ycunb sik rpadikud 3MiHM KOMIOHEHT
BHyTpimHix pe3ynpTyrounx 3ycunb 1o gomkuHi KE. BusnaueHHs KOMIOHEHT
BHyTplIHHBOFO PE3YIBTYIOHOTO 3YCHILIA TI0 nosxuui KE mpu po3Ts[raHH1 Ta
KpY4YCHHI, TpHU HHCTOMY 1 momepeyHoMy 3TuHi. PiBHOAiI0Ya pPO3MOALIEHOTO
HaBaHTA)XEHHS 1 MiCIe 11 MPUKIIATaHHA.

EnemenTtn teopii Hanpyxenoro 1 nedopmoBanoro crany (HJC). Ilonsrrs
PO TEH30p HampyXkeHb. BU3HaueHHs HANpy>KEeHb B IUIONIAJKaX, HAXUJICHUX [0
noyaTkoBuX. ['0JIOBHI MIJIOMIAJIKK 1 TOJIOBHI HampyXeHHs. Bumu HampykeHoOro
ctany. [lepemimenns Touok nedopmoBaHoro Tiyia. BigHocHi nedopmariiii. 38’5130k
KOMIMOHEHTIB Aedopmarliii 3 nepemimieHHsMu (criBBiaHomeHHs Korr). ['omoBHI
miHii gedopmMariii, eKkcTpemaiabHl 3CyBH 1 OKTaeapudHi nedopmariii. IloHsATTs
OJIHOP1/THOI 1 HeoTHOP1AHOI epopmartiit. Camuit 3aranbHui BUA (i13MUHOTO 3aKOHY:
3B’SI3KY HAmpyr 1 aedopmaiiiid. 3B°s130K MOB3/IOBKHbBOI 1 MOMEPEYHOT AedopMaliiii,
koepimient [lyaccona.

Po3paxyHku Ha MIIHICTB 1 JKOPCTKICTh IPH MPOCTUX Aedopmarisx. Pozmozin
HaIpy>keHb 1 AeopMaliili B MONEPEYHUX INepepi3ax CTepxkHIB. BukopuctaHHs
rinoTe3u Mmiockux nepepizis. [loHATTA npo HeOe3neuHuii nepepiz. Y MoBa MILIHOCTI
W 3amayi, MO0 MOXHa pPO3B's3aTH 3a i1 J0noMoror. Bu3HaueHHS aOCOIIOTHOI
nedopmMaiiii cTep:kHIB. YMOBa JKOPCTKOCTI M 3ajadi, [0 MOXKHA PO3B's3aTu 3a ii
nornomorotro. CTaTMYHO BM3HAYEHI CTEP)KHEBI CHUCTEMHM IIpH  PO3TATAHHI
(cTHCKaHH1).

CratuyHO HEBH3HA4YyBaHI CHUCTeMH. BH3HA4YeHHS CTYNEHIB CTATUYHOI
HEBU3HAYCHOCTI cucTeMH. [IpuHINI CKIalaHHs JAOMOMIXHUX PiBHSHB. CTaTUYHO
HEBHM3HAYYBaHI CTEP)KHEB1 CUCTEMH TMPHU PO3TIATaHHI (CTUCKAHH]).

INinore3u (teopii) mimuocti. Ilepmia, apyra 1 TpeTs TINOTE3U MIITHOCTI.
ObnacTh ix 3actocyBanHs. YeTBepTta rimoTe3a MirtHOCTI. [TOHATTS Teopii MIITHOCTI
HaBunenkoBa-Opunmana. Teopis mintHocTi Mopa.

Jlitepatypa

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.
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6. Po3paxyHOK cCTaTMUHO HEBHM3HAYeHHUX paM : HaBu. moci6. / M. M.
['pebennikos, O. I'. [1i6ip, M. . Ilexkensauii, A. O. Kipmikia ; M-Bo 0CBiTH 1 HAyKH
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5. IIuranusa 32 TeMor0 «TexHOJI0TisE BUPOOHUIITBA JITAKIB i BepTOJIbOTIB»

(HalitMEeHyBaHHS)

OcHOBHI TOHATTS Ta BHU3HA4YeHHS TexHousorii BupoOHunTBa AKT.
Bu3sHaueHHS! MOHATTS «TEXHOJOTIs» Ta MPOLECiB: BUPOOHUYOTrO, JOMOMINKHOTO,
TEXHOJIOTIYHOT OCHACTKM Ta YCTaTKyBaHHs, omnepailii, BUpoOy, JeTall, 3arOTOBKH,
HamiBpabpukaty. [IOHATTS 3 TEXHOIOTTYHOCTI BUPOOY 1 IeTaii. 3arajgbHi BAMOTH J10
TEXHOJIOTTYHOCTI BUPOOY 1 OCHOBHI TOKa3HMKHU 3 TEXHOJOTIYHOCTI. AHami3
icHyrounx rnpo6suem 3111B Ta HanpsMKH X BUPIIIEHHS.

Metoau Ta cnocoOu po3noainy HamiBhaOpukaTy Ha 3aroTOBKH 1 JIE€Tall.
IcHyro41 METOIM 1 cTOcOOU PO3MOALTY MaTepialiB Ta iX ki1acudikamis. OTpuMaHHsS
IUIOCKUX JeTalled B IHCTpyMEHTaNbHUX MITamnax. CyTHICTh MpPOLECY BUPYOKH-
npoOuBku. DakTopH, L0 BIUIMBAIOTh HA TOYHICTH JETaNeH, Kl OTPUMYIOTHCS
BUPYOKOIO-NIpoOMBKOI0. CyTHICTh CHNOCOOIB  pi3Kku: aOpa3uBHOI, JIA3€pHOI,
IUTa3MOBOi, BOJIOHAIPHUM CTPYMEHEM, €JIaCTHYHUM CEPEOBUIIEM Ta IHIITHUX.

BuroTtoBieHnHs nerasneil JiTakiB Ta BEPTOJILOTIB THYTTSAM 3 jucTa. CyTHICTD
npouecy IUacTUYHoro rHyTTs. OCHOBHI MapaMeTpH MpoLecy Ta iX BHU3HAYEHHS:
MOMEHT, CUJIa, KyT NpPYKMHEHHA. [CHyI0Ul cXeMU Ta CocoOM THYTTS 3 JTUCTOBHUX
3aroToBOK. TeXHONOri4HI cXeMu THYTTS. [HyTTA-QopMOBKa e€lacTUYHUM
cepenoBuiieM. OCoOIMBOCTI THYTTS JIUCTIB 3 HEPKABIIOUMX CTaJIel Ta TUTAHY.

BurortoBnenHs aeranei JiTakiB 1 BEPTOIHOTIB 3 MpodiiaiB Ta Tpyd. Tumosi
TEXHOJIOT1YHI MPOLIECH BUTOTOBJIEHHS JAeTtaneid 3 mpoduiiB Ta TpyO. IcHyroul
CocoOM THYTTS NOpOo(UIB: MPOKATKOW Yy POJUKaX, y IITamnax, THYTTS 3
PO3TATHEHHSAM, THYTTS TIPOIITOBXYBaHHAM Y Qiab’€py, THYTTS pOTaIliiHUM
OOTUCKOM Ta YIapHUM pO3IUIIOILyBaHHSIM. (DOpMO3MIHIOBaJIbHI Omepalii mpu
BUTOTOBJICHHI JeTajied 3 TpyO: pO3BajbllbOBYBaHHS, OOTHCK, CILUTIOIIYBAaHHS,
THYTTS. IX cxeMm.

BuroTtoBieHHs: 0OIIMBOK JITakiB Ta BEPTOJLOTIB OOTATyBaHHSM. IcHyroui
CIIOCOOM BUTOTOBJICHHSI OOITMBOK OJIMHAPHOI 1 MOABIWHOT KPUBU3HM 3 JIUCTOBUX
3aroTOBOK. BUTOTOBIEHHS MOHOJITHUX OOIIMBOK OJWHAPHOI 1 MOJBIHHOT
kpuBu3HU. OTpUMaHHS OOMIMBOK TOJBIMHOI KPHUBH3HUA CIOCOOAMU TIPOCTOTO
00TSATYBaHHS Ta OOTATYBAHHS 3 PO3TATHCHHSIM.

OCHOBHI IOHATTS Ta BU3HAYEHHS TEXHOJIOT1] BUTOTOBJIEHHS A€TajIel JIiTaka
Ta BEPTOIHOTY MEXaHOOOPOOKOw. ETamm mpoeKkTyBaHHS TEXHOJIOTii pPO3MIpHOI
0o0poOku. BuxiaHi naHi Juisi MPOEKTYBaHHA TEXHOJIOTiYHOro mpouecy. Ilepenik
MUTaHb, 110 BUPIMIYIOTHCS MPU MPOEKTYBAHHI TEXMPOIECY MEXaHIYHOI 00pOOKH,
0COOJIMBOCTI PO3POOKH IJIaHY MEXaHOOOPOOKH.

CtpyKkTypa TEXHOJIOTIYHOTO MPOIeCy MeXaH14yHOT 00poOKHU. TexHooriyHa

omeparlis Ta 1 ckiagoBi. OnepaniifHi OPUIYCKH Ta METOANKA PO3PaXyHKY
po3MmipiB 3aroTiBku. OrnepamiiiHuii TpUIYCK IPH MeXaHIuHii o0poOi, Horo



CKJIaJIOBl, METOJMKA pPO3pPaxyHKy pO3Mipy 3aroTiBKu. Pexumu pizaHHa Ta
HOPMYBaHHsI oOrepariii po3mipHoi oO0poOku. TexHOJOoriuHI 3aco00M MiABUIIICHHS
IPOAYKTUBHOCTI pO3MIpHOT 0OpOOKH.

Pexxumu  pizaHs mnpu  MexaHIuHIA — 00poOImi. 3aleXHICTh BHUCOTH
MIKpOHEpIBHOCTeH B mojaayi. MeTtoauka BuOopy pexxumiB pizanHs. HopmyBanHs
oreparliii MexaHooOpoOKH, CKIaJ0BI HOPMH 4acy, IITYYHO-KaJIbKYJIALIHA HOpMa
qacy.

O6poOka neranei Ha BepcTaTax TOKapHOi Ta ¢pe3epHoi rpyn. TexHomoriuH1
0COOJIMBOCTI Ta BUAM TOKapHOI 0OpoOKHU. TeHaeHI1ii po3BUTKY TOKapHOiI 00pOOKH
neranedd.  TexHoMOriyHI  OCOOJMBOCTI  OOpOOKM  OTBOPY  CBEPIJICHHSM,
3CHKEPYBAHHSAM, PO3rOpTaHHSAM. 3acoO0M Hapi3aHHsS pi3bOu. TexHonoriyHi
ocoO0nuBOCTI (pe3epyBaHHS aBlaliHUX JAeTaieil. TexHOoJIOTiuHI O0COOJIMBOCTI
TPbOX- Ta YOTHPUKOOPAMHATHOTO 00'€eMHOro (pe3epyBaHHsS JeTajei jiTaka Ta
BEPTOJIBOTY.

Metoau 4uCTOBOI Ta 0370010104901 00pOOKU aOpa3sMBHUM 1HCTPYMEHTOM.
Oco0muBOCTI, METOAM Ta BUAM aOpPa3sUBHOI MEXaHIYHOI OOpOOKM MOBEPXOHb
netaneil aBiamiitHOi TexHiKUA. TexXHoMoriuHi 0COOIMBOCTI Ta 3ac00M HUTI(PyBaHHS
JeTanei JiTaka Ta BepToNbOTa. Buam kpyrioro unutidyBaHHsS. TexHOJIOT1YHI
0COOJIMBOCTI 03100I0I0YMX 3aC001B 00OpOOKHU JieTaneil Ha MPUKIIAl XOHIHT'YBaHHS

Ta cynepdiHimry.
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