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BCTYII

BerymHe BumnpoOyBaHHS JUIsl 3M00yTTS OCBITHBOTO CTYIICHS Marictpa 3a
OCBITHBO-TIPO(ECIIHOIO TPOTPAMOIO
«[IpoexTyBaHHs, BUPDOOHUIITBO Ta cepTUdIKALISA aBlaIIHHOI TEXHIKI

(HalitMEeHyBaHHS)

31 crieriaabHOCTI G12 «ABlaliiiHa Ta pAKETHO-KOCMIUYHA TEXHIKA

(ko1 Ta HaMEHyBaHHS)

MPOBOAUTECA Yy  (opMi  KOMIT'IOTEPHOTO TECTyBaHHs, SKE€ BiAOYBaEThCs
JUCTAHIIIAHO Y BIATIOBIAHOCTI IO TIOJIOKEHHS PO AWCTAHIINHY GopMy 3100yTTS
BUINOI OCBITM B HallloHAJIbHOMY aepOKOCMIYHOMY YHIBEPCHUTETI «XapKiBCHKUMN
aBlalifHuil 1HCTUTYT» Bia 24 BepecHs 2020 poky 3aco0amMu aBTOMATH30BaHOI
CHCTEMH JUCTaHIIMHOr0 HaBYaHHS Mentor. Jlo 3aBaaHHS BKIIOYAIOTHCS MUTAHHS 3
PI3HUX TE€M Ta PI3HOTO PiBHS CKIIATHOCTI, BIIOpaHi mepe/l MPOBEACHHIM ICIIUTY 32
BUMAJKOBUM TMpUHUIUNOM. Yac, HEOOXITHUM Jisi BUKOHAHHS €K3aMEHalllMHUX
3aBiaHb — 120 xBwiuMH. BUKOHaBenp mepel NPOBEACHHSM ICHHUTY NOBUHEH
npea’ IBUTH JOKYMEHT, 110 TOCBIIUY€E Horo ocody 3 Bimeodikcalliero mij 3anmc Ta
BIIKJTIOUMTH 3aCOOU MOOUIBHOTO 3B’SI3KY.

Jlo paxoBoro icruTy BXOSATh MATAHHA 32 TEMaMHU:

— JleTani MamuH Ta OCHOBU KOHCTPYIOBAHHS,

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

— Mexanika MarepiaiiB Ta KOHCTPYKIIii.

— TexHo0T1 BUPOOHUIITBA JIITAKIB 1 BEPTOJIHOTIB.

[lepenik muTaHb 3a TEMaMH HaBEICHUH Y TIPOTpaMi.

Kpurepii oiiHroBaHHA 3HAHb

1. BctynHe BunpoOyBaHHS IPOBOAUTHLCS y POpPMI TECTIB.

Koxxauii TecTt ckiamaeTrbess 3 25 THMTaHb, IO 5 THMTaHb 3 KOXKHOI 13
BUIIICHaBeIeHNX TeM. Ko)kHe mUTaHHS Ma€ 4OTHPH BapiaHTH BiAMOBIJI, BIPHOIO 3
SIKHX € TIIBKH OJHA.

Bipna BianoBias Ha muTaHHs 1 — 5 oriHtoeThes B 4 6anu, 6 — 25 — y 5 Ganis,
HeBipHa BiMOB1AbL — 0 OaiB.

Pe3ynbTaT haxoBOro ICIIUTY PO3PAXOBYETHCS 32 (OPMYJIIOIO:

80+k1xnl+ k2xn2,

ne k1 — kiipkicTh OastiB 3a MPaBWJIbHY BIAMOBIIb HA MUTAHHS 1 — 5;

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

N1 — KIIBKICTh MPAaBWIBHUX BiAMOBICH Ha MUTaHHS 1 — 5;

N2 — KIIBKICTh MPAaBWJIBHUX BiMOBICH Ha MUTaHHS 6—25.

VY BIANOBIAAX TOMYCKAETHCS HE OUIBIIE OAHOTO BUMIPABIICHHS.



He npunyckaroThes HisIK1 1HIII 3alMCH HAa apKyIlax TECTY OKPIM BIIMIUYEHHUX
BiJIITOBIJICH.

2. Sxmo BcrynHuk otpumas Bix 100 mo 200 6aniB, TO BBOXKAETHCS IO BiH
CKJIaB ICIHT 1 JOMYCKAETHCS JI0 Y4acTi B KOHKYPCI.

3. Sxmo BcTymHUK oTpuMaB MeHme Hixk 100 6aniB, TO BBaXXAEThCS M0 BiH
HE CKJIaB ICTIUT 1 10 y4acTi B KOHKYPC1 HE TOITYCKa€ThCSI.

1. IIuTaHHs 32 TEMOIO «I[eTa.]'li MAalIMH TA OCHOBHM KOHCTPYIOBaAHHHA»

(HaiiMeHyBaHHS)

Kpurepii mparnesgaTHocTi neraneil aBiamiifHOi TexHikA. HaBaHTakeHHS B
MamuHax. MILHICT NPU TOCTIMHUX HANpYKEHHSIX. MIINHICTh TpU 3MIHHHUX
Harmpy>KeHHAX. [IOHATTS Mpo >KOPCTKICTh, BIOPOCTIMKICTH, TEIJIOCTIMKICTH Ta
CIpAIfOBAHHS B MallIMHAX.

Pi3p00B1 3’e1HanHs. 3aranbHi BijoMocTi. [Ipu3HauenHs pizb00BUX 3’ €THAHD.
Tunu pi3p0. Po3paxyHok OONTIB, HABAHTAXKEHUX CUJIAMU, IO BIAPUBAIOTH, MPHU
YMOBI PO3KPHUTTS Ta HEPOZKPUTTS CTHUKY.

[IImoHKoBI 1 HLTIIIbOBI 3’ €AHAHHS. TUITH Ta OCHOBH PO3PaXyHKIB.

Hepo3’emni 3’eqnanHg. Buaum 3BapHux wmiBiB. Po3paxyHOK 3’€lHaHb,
HaBaHTA)KEHUX CHWJIOIO Ta MOMEHTOM. 3akJIENIKOB1 3 ’€aHaHHA. Tumm 1
kiacudikaiis. Po3paxyHOK MOOJUHOKHUX 3aKJICTIOK.

Ilepenatouni Mexanizmu. [lpu3HaueHHs, Kiacudikalis Ta OCHOBH
PO3paxyHKiB Mepeaayd «rBUHT-TalKay.

3ybuacti mnepepaui. Krnacudikanis, npu3HA4YeHHs, Taly3l BHKOPHUCTAHHS
3ybuacTux nepenad. Xapakrep poOOTH 3yOIiB Ta BUAM MOMIKOMKEeHHS. Cuid, sKi
JI0Th Y 3auerieHHl PI3HMX THUIIB 3yOuacTux mepenad. Marepianu 3y04acTux
KOJIIC, TEpMIUHE Ta XIMIKO-TE€pMIUHE 3MIITHEHHS 3YyOIliB.

Bamu Ta Bici. IlpusnauenHs ta xapakrtep poOoTu. IIpoexryBanmbHuii Ta
MEePEBIPOYHUN PO3PAXyHKH MIITHOCTI BalliB Ta oceil. Matepiaiii 1 KOHCTPYKIIis
BalliB 1 oced. KOHCTPYKTHMBHI Ta TEXHOJOTIYHI 3aXOAW IIOJO ITiIBUIICHHS
BUTPHUBAJIOCTI BaJIIB Ta OCEH.

[linmmnHukn  kodeHHs. ['amy3i  BukopuctanHs. Krnacudikamis Ta
KOHCTPYKIIS MIAIUIHUKIB. KOHCTpYKLIi MANIMITHUKOBUX BY3JIIB.

[Tigmunanku KoB3aHHs. ['anmy31 BUKOPUCTAHHS Ta KOHCTPYKIIis. Marepiaiu.
[TigmMIHAKA KOB3aHHS TPAHUYHOTO Ta PIAMHHOTO TEPTA Ta OCHOBH iX
PO3paxyHKY.

Mydtu. IlpusnayeHHs, XxapakTepUCTUKH Ta Kiacudikamis Mydr.

Jliteparypa
1. Jlerami MammuH 1 OCHOBM KOHCTpPYIOBaHHS : HaBu. moci0. / B. M.
Houenko, FO. B. Kosesa ; M-Bo ocBiTu 1 Hayku Ykpainu, Hail. aepokocm. yH-T im.
M. €. XykoBcbkoro "XapkiB. aBiail. iH-T". - XapkiB. - Hair. aepokocM. yH-T iM. M.
€. XKykopcrkoro "Xapkis. aBiail. iH-T", 2018. - 212 c. :11. - 978-966-662-585-7



2. Jerani mamuH. OCHOBHU TEOPii Ta pO3PaXyHKIB : HaBYAIbHUN MOCIOHUK
JUIS CTYICHTIB MAaIIMHOOYMIBHUX CHeIlalibHOCTeH ycix ¢gopm HaBuanHs / A. B.
[Naitmamaka. — XapkiB : HTY «XI1I», 2020. — 275 c.

3. Teopernuna MexaHika : miAPYyY. JUIsl CTYJCHTIB BHILl. HaBY. T€XH. 3aKJI. :
rpup MOH Vkpaiau / 1. B. Ky3so, f. 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=/leTani mamuH 1 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 BY3/IIB aBlallliHO-KOCMIYHOI
TexHIkH: HaB4Y. 1moci6. / B. M. Jlounenko, B. M. IlaBaenko, IO. B. Koseza, ®@. ®.
Ky3bpminoB [Ta ap. ] ; M-Bo ocBiTH 1 Hayku Ykpainu, Hai. aepokocM. yH-T iM.
M. €. XKykoBcrekoro "Xapk. aBiail. iH-T" ; mig 3ar. pea. B. M. [lonenka. - Xapkis. -
Hau. aepokocm. yH-T iM. M. €. XKykoBcbkoro "Xapk. aBian. iH-T", 2015. - 328 c. -
978-966-662-426-3

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

2. [IuTanHd 32 TEMOIO

«HapucHa reomerpis, iHkeHepHA Ta KOMI'I0TepHAa rpadikay

(HaiiMeHyBaHHSI)

[Ipeamer 1 meTon HapucHOI reomeTpii. [IpoewniroBanns Ha momuny. Enrop
Monxa. AxkcoHOMeTpUYHUN Meroa mnoOynoBu 3o00paxenHs. KII  ¢iryp.
bararorpannuku. I[lo3uriitni Ta wmerpuyHi 3amadi. CrocoOuM mMepeTBOPEHHS
npoekiii. Kpusi minii. KpuBi mnoBepxni. Jliniiiuati moBepxHi. I[loBepxHi
obeptanusi. Anroputmu noOynoBu JIIIII. Teopema Momxa. Ilepepi3 moBepxHi
IUIOIMHOK. [lepeTrH nipsAMo1 3 moBepXHAMU. PO3ropTKu.

Ocunou €CKJI. ICTY 3321:2003 Bumau, pospizu, nepepizu. JJCTY I'OCT
2.307:2013 IlpaBuna nHanecenHs po3mipiB. OcuoBu €CKJ. JACTY 2497-94
OcHoBHi HopMu B3aemo3aMiHHocTi. [Ipocti Ta ckmanni pospizu  (ACTY
3321:2003). ACTY T'OCT 2.307:2013. IlpaBuna HaHeceHHS po3MipiB. YMOBHI
MO3HAYEHHS: KOHYCHICTh, yXxwi. Pi3pba 1 pi3p0OoBi 3’emHanHs. Tepminu Ta
Bu3HaueHHs. HeposOipHi 3’e¢aHaHHs. 3BapHIi, 3aKJICNKOBI, MasHI Ta KJICHOBI
3’eqnanHs. [loOyaoBa iX 300pakeHb Ta Mo3HadeHHs Ha KpecieHHsax. JJCTY 2222-
93. 3ybuacti koneca. IlpusHaveHHs, BUAM, KOHCTPYKTHUBHI E€JIEMEHTH.
[Muniaapuyne 3y0dacTe KoJIecOo, TMapaMeTpu3ailisi KOHCTPYKTUBHUX €JIEMEHTIB,
YMOBHE 300pakeHHs Ta O(OpPMIIEHHS KpPECIEeHHsS 3TiIHO BUMOI Ta. 3yOdacrte
3aUeIJICHHS, IIMOHKOBI Ta IITHU(PTOBI 3’€AHAHHS, iX NPU3HAYEHHS, YMOBHE
300paK€HHSI Ta TIO3HAYEHHS Ha KpecleHHsIX. Po3paxyHku mapameTpiB
HEOOXI1THUX JUIsl BUKOHAHHS KpeciieHHs 3youacroro 3aderuienns. ['OCT 2.402-68,
I'OCT 2.403-75, ACTY ISO 53-2001, ACTY ISO 54-2001. IlpaBuna BUKOHAHHS
KpPECJIIeHb ~ TUMOBHX  MAIIMHOOYyAIBHUX  JeTanedd. Ilpu3HaueHHs, THUIOBI
KOHCTPYKTHBHI €JIEMEHTH Ta iX MapaMmeTpu3ailis, 300pakeHHS Ha KpECJIEHHI
(I'OCT 2.409-79). Ecki3u Ta kpecieHHs aeraneir. Pobode mpoektyBanHs. BupoOwu.



Heranb. Eckiz Ta kpecnenns neram. [locnimoBHICTE BUKOHAHHS €CKI3y JeTail 3
Hatypu. TwumoBi getami 3a  (QopMoro, TMpPU3HAYEHHSIM Ta  TEXHOJIOTIEIO
BUTOTOBJICHHS: JIeTajb 3 Pi3b0010, KOPIYCHA JeTalb, BaJl, 3y04acTe KOJEeCo.

Bunu BupoOiB Ta KOHCTPYKTOPCHKHMX JOKyMeHTIB. CTafil mpoeKkTyBaHHS
Bupo6iB. CxmanansHe kpecieHHs (ACTY 3321-96). IlpusHaueHHs, 3MICT,
opopmienns (IF'OCT 2.102-68, JCTY TI'OCT 2.104:2006, TOCT 2.109-73).
Bumorn 10 300pakeHb CKIAQJaIbHOI OIWHUIN: BHOIp TOJOBHOTO BHUIJISIIY,
KUTBKOCTI 300pakeHb, pPO3MIIEHHS iX Ha KpecieHHi. Bumorum mo 300pakeHb
neraned Ha ckiaganpHoMy KpecieHHi. Cnenudikarmis (I'OCT 2.106-96, ACTY
I'OCT 2.104:2006). Ilpusznauenns, 3MicT Ta odopMmieHHS creuudikamii 10
CKIafgaibHOTO KpecneHHs. Kpecnenns 3arasbHOro BUAy. JleramoBaHHS —
pO3po0OKa ecKi3iB JeTaleil 3a KpecaeHHIM 3arajibHoro Buay. ['eomerpuyni moaemi
TIT Ta KpECJCHHS JieTajedl CTBOPIOIOTHCS 3@ €CKI3aMU TMpU BUBYEHHI
KOMIT FOTEpHOT Tpadiku.

Jlitepatypa

1. Kypc napucnoi reometpii. [Ipukianu 1 3agadi: HaBu. nociOuuk / K. II.
Mcamnam, JI. 1. Omnimenko, 0. I'. Anmpenko, 0. A. Ky3nemnora, B.M.
Crenanenko. — XapkiB : Hai. aepokocm. yH-T iM. M. €. XKXykoBcbkoro «Xapkis.
aBiaIl. 1H-T», 2017.

2. Burasau. Po3pizu: HaBY. 1moci0. A0 MpakT. 3aHATH 1 BapiaHTH 3aBJaHb /
1O. I'. Aungpenko, 1O. A. Kysuenosa, K. II. Mcannam ta iH. — XapkiB : Hair.
aepokocM. YH-T IM. M. €. XKykoBcbkoro «Xapkis. aBiall. iH-», 2017. - 72 ¢

3. Hapucha reomeTpis B mpHKIaAax 1 3aJadax: HaBY. Moci0. JO TPakT.
3aaaTh / K. I1. Mcamnawm, JI. I. Onimenko, FO. I'. Aunpenko, FO. A. Ky3nemnona. —
XapkiB : Hai. aepokocm. yH-T iM. M. €. KykoBcbkoro «XapkiB. aBiail. 1H-T»,
2021. - 104 c.

4. MopentoBanHs 3y04yacTux koJic : HaBd. oci6./ Mypansa T.K, ITepexpect
H.B. — Xapkis. - Hait. aepokocum. yH-T iM. M. €. J)KykoBcrkoro "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. ITutanus 3a temo10 « KOHCTPYKIA JITAKIB i BepTOJLOTIB»

(HalitMEeHYBaHHS)

Bumoru, mpononoBani Asiariiaumu npaswiamu (All) 1o KoHCTpyrOBaHHS
eJeMeHTIB JiTaka (BepTonboTy). CepTudikaiiis aBialliiHOT TEXHIKM Ta aBialliifHi
mpaBua.



JIbOTHI XapaKTEepUCTUKHU JIITaKIB 1 BEpTONbOTIB. Kiacudikaiiis niTakiB 3a
aepoanHaMivHOI0 cxemoro. Kiacugikariist miTakiB Mo KOHCTPYKTUBHUX O3HAKAX.

3aKkoH KBajpaTa-Ky0a Ta NUISXM 3MEHIIEHHS Macu KOHCTPYKIi. 3araibHi
BUMOTH JI0 KOHCTPYKIIii TJIaHepa JIiTaka Ta BEPTOJIbOTY.

[Ipu3HaueHHs Ta BUMOTH 10 Kpwia mitaka. @opmMu Kpuia B IUIaHI.
[TopiBusiHHS pi3HMX GopM Kpui y muiani. @opmu npodito kpuia. Popmu Kpuia
Ha BUTJISI 3 TIEPETY.

JloH>xepoHH1, MOHOOJIOYHI, KECOHHI KOHCTPYKTHBHO-CHJIOBI CXEMHU KpPHIL.
KoncrpyroBanns crpunrepiB. KonctpyroBanHs 30ipHux naneneil. KonctpyroBanHs
MOHOJIITHUX TmaHened. KoHCTpyloBaHHS MOSCIB JIOHXepoHiB. KoHCTpyroBaHHS
CTIHOK  JIOHXepoHiB.  KoHCTpyloBaHHS ~ HOpPMaJbHUX  HEpPBIOp  KpuJja.
KoHcTpyroBaHHS CUJIOBUX HEPBIOP KpHJIA.

Tunu 3'eqHaHb y KOHCTPYKINi jiTaka. Po3'emMHl Ta He po3'eMHI 3'€THAHHS.
aKJIENIKOBI1 3'€THAHHSA Yy KOHCTPYKIIII JliTaka Ta BEpTONbOTY. BONTOBI 3'eqHaHHS y
KOHCTPYKI[li JIiTaka Ta BEPTOJbOTY. 3akjJenkoBi Ta OONTOBI 3'€IHAHHS
MIJBUILIEHOTO pecypcy. 3'€AHaHHS y KOHCTPYKUIi, [0 Ma€ MiAX1J 3 OQHOTO OOKY.
ToukOB1 CTHUKOBI BYy3/M Kpwia M omnepeHHs. KOHTypHI CTHKOBI BY3JM Kpuia
OTIEPEHHSI.

[IpuzHaueHHs Ta BUMOrM 10 eliepoHa Kpwia. [lpu3HaueHHs 3acoOiB
Mexanizamii kpuiia. KonctpyroBanHs 3aco01B MeXaHi3allli KpuJa.

BeprukanpHe onepeHHs 1 Horo kommoHyBaHHs. Llnsxu minBuiieHHS
e(pEeKTUBHOCTI BEPTUKAIBHOIO OINEPEHHA. [ OpU30HTaJbHE ONEpPEeHHS 1  Oro
koMrionyBaHHs. [1lnsixu migBuieHHs: ePeKTUBHOCTI TOPU3OHTAIILHOTO OTEPEHHS.
®rozerspk JliTaka Ta BepTONbOTy. [Ipu3HadeHHs, KOHCTPYKTUBHO-CUJIOBI CXEMHU.
Oco0OIUBOCTI KOHCTPYIOBAHHS (DIO3EIISIKY.

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

OCHOBHI reOMETpHUYHI MapaMeTpu Jonare Hecyyoro reuHTa. KoHcTpykuii
JornaTei Hecy4oro rBUHTA. Buau ympaBiiHHS BEpPTOIHOTOM.

Jlitepatypa

1. 1. Koncrpykmis mitakiB 1 BepronboTiB [Tekct]: migpyunuk / B. C.
Kpusuos,

JI. O. Manamenko, B. JI. Manamenko, C. B. TpyOae. — Ilepepo6u. 1 gom. —
XapkiB : Harl. aepokocM. yH-T iM. M. €. Ky-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. €.
XKyxoBcbkoro «Xapk. aBiail. iH-T», 2011. — 340 c.

3. TlpoekTyBaHHS BaXXKHUX OJTHOTBUHTOBUX BEPTOJIbOTIB Ta iX TpaHcMiciid. Y. 1
[Enextponnmii pecypc]| : miapyunwk / I'pebGenikoB O. I'., 'ymennmii A. .,
JommatoB A. 1., Jlonerko B. M., JIpsuenko 0. B., €midanos C. B., Kapmnos 1.
C., Kosanwos €. 1., Jloces JI. 1., Mapkosuu C. €., Cikynscekuii B. T., TpyOaes
C. B., Ynosenko B. O., Ycik B. B., Yp6anosuu B. A., ®egoroB M. M. — Xapkis:
Ham. aepokoc. yu-T iMm. M. €. XykoBchkoro «Xapk. asiail. iH-», 2018. — 361 c.



https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 1.pdf

4. TIpoexkTyBaHHS BaXKUX OJHOTBUHTOBUX BEPTOJIBOTIB Ta iX TpaHcMiciid. Y. 2
[Enextponnmii pecypc]| : miapyunuk / I'pebenikoB O. I'., I'ymennnii A. M.,
HommaroB A. 1., Jlonieako B. M., [Issuenko FO. B., €midanos C. B., Kapmos 5.
C., Kosanwos €. Jl., Jloces JI. I., MapkoBuu C. €., Cikynbcbkuit B. T., Tpybaen
C. B., Ynosenko B. O., Ycik B. B., Yp6anosuu B. A., ®egoroB M. M. — Xapkis:
Har. aepokoc. yH-T iM. M. €. KykoBcrkoro «Xapk. apiail. iH-T», 2018. — 462 c.
https://library.khai.edu/library/fulltexts/metod/Grebenikov_Proektyvanya 2.pdf.

5. KoHueniiis CTBOpEHHS Cy4aCHUX PEaKTUBHUX PET1OHATBHUX MaCaKUPCHKUX
mitakiB [Tekcr] : monorpadis / I1. B. bana0yes, B. O. borycnaes, O. JI. JoHenp,
O. I'. I'pebenikos, O. 3. JIeiipin, B. M. Kazypos, €. T. Bacunescbkuii, A. M.
I'ymennwmii. — 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 [s>nextponnsiii pecype]: — 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. — 345 p. / Pexum nocrymy:
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4. ITutanus 3a Ttemor0 «MexaHika MaTepiajgiB Ta KOHCTPYVKIIH

(HalitMEeHYBaHHS)

I'eomerpuuni xapakrepuctuku miockux nepepiziB (I'X). OcuoBui ['X.
BusHaueHHS TONOKEHHS IEHTpalbHUX ocel. Bu3naduenHs ['X BIZHOCHO oOceH,
napajieflbHUX LeHTpadbHUM ocsiM. 3miHa ['X mpu moBopoTi oceit. I'oyioBHI oci 1
BU3HAYEHHS iX mojoxeHHsa. ExcrpemanbhicTs ['X. 3nauenns ['X mpoctux ¢iryp
(MpSAMOKYTHUK, KPYT, TPUKYTHHUK) BIIHOCHO TOJIOBHUX OCEH.

3arajibH1  MOJOXEHHS  JedopMyBaHHS  cyliabHOro Tijna. [loHsTTs
nedopmartii.

[IpyxHa, mpy>KHO-TUITACTMUYHA Ta IlacTU4HA nedopmanii. Tpu OCHOBHI 3aKOHHU
nedopMyBaHHS: 3aKOH CYIIJILHOCTI, 3aKOH PIBHOBaru, (pisM4HMUM 3aKOH.

30BHIIHI Ta BHYTpimHI 3ycwuis Ta nedopmanii. Meron mnepepisis.
30BHIIHI
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Ta BHYTpIIIHI 3ycuwiuid. Bu3HaueHHs BHYTPIIIHIX pe3yJbTYyIOUUX 3yCHIIb Ta iX
KOMITOHEHT 4epe3 30BHIIIHI 3ycriuis. [IoHATTS Hanpy»KeHb, iX BUAU. BupaxeHss
BHYTPIIIHIX pE3yNbTYIOUMX 3YyCWJIb 4epe3 HampyxkeHHs. [lepemimieHHs 1
nedopmartii, BUAM aOCOTIOTHUX 1 BIJHOCHUX JedopMaiiid TiT 1 eJIeMEHTapHHUX
00’eMiB.

3aKOHOMIPHOCTI ~ pPO3MOJUTY  BHYTPIIIHIX  3yCHJIb  TIO  JIOBXKHUHI
KOHCTPYKTHBHOTO €JIEMEHTY (KE). Entopu 3yCHIIb K rpadiki 3MiHA KOMITIOHEHT
BHyTpnqux pe3ynpTyrounx 3ycunb 1o gomkuHi KE. BusnaueHHs KOMMIOHEHT
BHyTpunHLoro PE3YJIBTYI0YOr0 3yCHILIS IO nosxudi KE mpu po3TﬂraHH1 Ta
KpY4Y€HHI, Y 4MCTOMY 1 momepedyHoMy 3ruHi. PiBHOJIIOYA pO3MOALIEHOTO
HaBaHTA)XEHHS 1 MicCIe 11 MPUKIIaTaHHS.

EnemenTu teopii Hanpyxenoro i nedpopmoBanoro crany (HIC). Ilonsrrs
PO TEH30p HalpyXeHb. BU3Hau€HHSA HampyXeHb B IUIOIIAJKaX, HaXWIEHUX [0
MOYaTKOBUX. ['OJIOBHI MJIOMIAJKK 1 TOJIOBHI HampyXeHHS. Bumu HampyKXeHoro
ctany. [lepemienns Touok aedopmoBanoro Tina. BimnocHi gedopmaiiii. 38’30k
KOMITOHEHTIB jAedopMaiiii 3 nepeminieHHssMu (cmiBBigHomeHHs Komi). [NomoBH1
JiH1T z[eq)opMauu GKCTpeMaJIBHi 3cyBU 1 oktaenpuudi jgedopmariii. [loHsaTTs
OJTHOPITHOT 1 Heoz[Hopu[Hm nepopmariiii. Camuii 3aranbHUNA BUA (HI3HUHOTO
3aKOHY: 3B’sI3Ky Hampyr 1 aedopmaiiiid. 3B’S30K MOB3JOBXKHBOI 1 MOMEPEUHOI
nedopwmariiit, koedimieHt [lyaccona.

Po3paxyHku Ha MILHICTh 1 JKOPCTKICTh MpPU MPOCTUX Jedopmarlisx.
Po3noain Hampyxenb 1 naepopMmainiid B TONEPEYHHX MEpepi3ax CTEPXKHIB.
Buxopucrtanns rinote3u miockux nepepisiB. [loHATTS mpo HeOe3neuHuii nepepis.
YMoBa MiItHOCTI ¥ 3a/1ayi, 1[0 MOKHA pO3B'si3aTu 3a ii jgornomororo. BuzHaueHHs
abcoyroTHOT Aedopmallii CTep>KHIB. YMOBa KOPCTKOCTI W 3ajadi, 10 MOXHAa
po3B's3aTu 3a ii Jonomororo. CTaTMYHO BHU3HAYEHI CTEP)KHEBI CHUCTEMH MNpU
pO3TATaHHI (CTHCKaHHI).

CraTuyHO HEBHU3HAauyBaHI cUCTEMH. BuH3HAUeHHS CTyNEHIB CTATUYHOI
HEBU3HAYEHOCTI cucTeMu. [IpuHIUN CKiIafaHHs JOMOMDKHHUX PiBHSHB. CTaTHYHO
HEBU3HAaYyBaH1 CTEP’KHEB1 CUCTEMU MPHU PO3TATaHHI (CTI/ICKaHHl)

['imote3n (Teopii) MIIHOCTI. Ilepma, apyra 1 Tpers rifnoTe3d MIIHOCTI.
ObnacTs ix 3actocyBanHs. YeTBepTta rimote3a MiHOCTI. [TOHATTS Teopii MIITHOCTI
HaBunenkoBa-Opunmana. Teopis minHocTi Mopa.
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5. IIuranusa 32 TeMor0 «TexHO0JI0TisE BUPOOHUIITBA JITAKIB i BepTOJIbOTIB»

(HaiiMeHyBaHHS)

OcHOBHI TOHATTS Ta BHU3HA4YeHHS TexHousorii BupoOHunTBa AKT.
Bu3HaueHHS! MOHATTS «TEXHOJOTIs» Ta MPOLECIB: BUPOOHUYOTO, JOTMOMIKHOTO,
TEXHOJIOTIYHOT OCHACTKM Ta YCTaTKyBaHHS, omepailii, BUpoOy, JeTall, 3arOTOBKH,
HamiBpabpukaty. [IoHATTS 3 TEXHOJIOTIYHOCTI BUPOOY 1 JeTani. 3arajJbHl BUMOTH
JI0 TEXHOJIOTTYHOCTI BHPOOY 1 OCHOBHI IMOKA3HUKH 3 TEXHOJIOTTYHOCTI. AHamI3
icHytouux npo6isem 3B Ta HanpsMKu X BUpIIIEHHS.

Metoau Ta cnocoOu po3noainy HamiBdaOpukaTy Ha 3arOoTOBKH 1 JI€Tall.
IcHyro41 METOIM 1 cIocOOU PO3MOALTY MaTepialiB Ta iX kinacudikamis. OTpuMaHHsS
IUIOCKUX JeTalled B IHCTpyMEHTaNIbHHUX IITamnax. CyTHICTh MpoOIECy BUPYOKH-
npoOuBku. DakTopH, L0 BIUIMBAIOTh HA TOYHICTH JETaNeH, Kl OTPUMYIOTHCS
BUPYOKOIO-MIpoOMBKOI0. CyTHICTh C€HNOCOOIB  pi3Kku: aOpa3uBHOI, JIA3€pHOI,
ITa3MOBOi, BOJIOHAIPHUM CTPYMEHEM, €JIaCTHYHUM CEPEOBUIIEM Ta IHIITHUX.

BuroTtoBieHHs JeTaneil JiTakiB Ta BEPTOJIbOTIB THYTTAM 3 JucTa. CyTHICTb
npouecy IutacTuyHoro rHyTTs. OCHOBHI MapaMeTpH MpoLecy Ta iX BHU3HAYEHHS:
MOMEHT, CUJIa, KyT NpPYKMUHEHHA. [CHyI0Ul cXeMH Ta ClocoOM THYTTS 3 JUCTOBHUX
3aroToBOK. TeXHONOTri4HI cXemMu THYTTA. [HyTTA-QopMOBKa e€IacTUYHUM
cepenoBuiieM. OCoOIMBOCTI THYTTS JIUCTIB 3 HEPHKABIIOUMX CTaJIel Ta TUTAHY.

BuroTtoBnenHs aerane JiTakiB 1 BEPTOIBOTIB 3 MpodiiiB Ta Tpyd. Tumosi
TEXHOJIOT1YHI TPOIIECH BUTOTOBJICHHS JAetaneld 3 mpodiaiB Ta TpyO. IcHyroul
CocOOM THYTTS NOpO(UIB: MPOKATKOW Yy pOJMKax, y IITaMIax, THYTTA 3
PO3TATHEHHSAM, THYTTS TIPOIITOBXYBAaHHAM Y Qiab’€py, THYTTS pOTaIliiHUM
OOTUCKOM Ta YJapHUM pO3IUIIOILyBaHHSIM. (DOpMO3MiHIOBaJIbHI oOmepalii mpu
BUTOTOBJICHHI JeTajied 3 TpyO: pO3BajbllbOBYBaHHS, OOTHCK, CILUTIOIIYBaHHS,
rHyTTA. IX cXemu.

BuroTtoBieHHs: OOIIMBOK JIITaKiB Ta BEPTOJLOTIB OOTATYBaHHSAM. IcHyroui
CIOCOOM BUTOTOBJIEHHS OOIIMBOK OJIMHAPHOI 1 MOABIMHOI KPUBU3HM 3 JIUCTOBUX
3aroTOBOK. BUTOTOBIEHHS MOHOJITHUX OOIIMBOK OJWHAPHOI 1 MOJBIHHOT
kpuBu3HU. OTpUMaHHS OOIIMBOK TOJBIMHOI KPHUBH3HU CIOCOOAMHU TPOCTOTO
00TATYBaHHS Ta OOTATYBAHHS 3 PO3TATHCHHSIM.

OCHOBHI IIOHATTS Ta BU3HAYEHHS TEXHOJIOT1] BUTOTOBJIEHHS A€TajIel JIiTaka
Ta BEPTOIHOTY MEXaHOOOPOOKOw. ETamu mpoeKkTyBaHHS TEXHOJOTii pPO3MIpHOI
oOpoOku. Buximni nmaHi Juisi MPOEKTYBaHHS TEXHOJOTIYHOTO Tporecy. [lepernik
MUTaHb, 110 BUPIMIYIOTHCS MPU MPOEKTYBAHHI TEXMPOLECY MEXaHIYHOI 0OpOOKH,
0COOJIMBOCTI PO3POOKH IJIaHY MEXaHOOOPOOKH.

CtpyKkTypa TEXHOJIOTIYHOTO MPOIeCy MeXaH14yHOT 00poOKHU. TexHooriyHa



omeparlis Ta i ckiagoBi. OnepaniifHi OPUIYCKH Ta METOAMKA PO3pPaXyHKY
po3mipiB 3aroTiBku. OmepamiiHuil NpUIYCK TpU MeXaHiuHid o0poOui, ioro
CKJIa/I0Bl, METOJMKAa pO3PAXyHKY pO3MIpYy 3aroTiBKA. Pexumu pizaHHS Ta
HOPMYBaHHsI orepariii po3mipHoi oO0poOku. TexHOJOoTriuHI 3acO00M MiABUIICHHS
IPOAYKTUBHOCTI pO3MIpHOT 0OpOOKH.

Pexxumu pizanHd n0pu  MexaHiuHId oOpoOii. 3anexHICTh BUCOTHU
MIKpOHEpIBHOCTEH Bij mojaayi. MeTtoauka BuOopy pexxumiB pizanHs. HopmyBanHs
oreparlii MexaHooOpoOKH, CKJIaJIOBI HOPMHU Yacy, IITYYHO-KAIBKYJISIIIHHA HOpMa
qacy.

O6poOka neranei Ha BepcTaTax TOKapHOi Ta ¢pe3epHoi rpyn. TexHomoriuH1
0COOJIMBOCTI Ta BUAM TOKapHOI 0O0poOKHU. TeHeHIIll po3BUTKY TOKapHOi 00pOOKHU
neranedd.  TexHoMOriyHI  OCOOJMBOCTI  OOpOOKM  OTBOPY  CBEPIJICHHSM,
3CHKEPYBAHHSIM, PpO3rOpPTaHHSAM. 3aco0M Hapi3zaHHsS pi3pOu. TexHoIoTr1YH1
oco0nMuBOCTI (pe3epyBaHHs aBlallifHUX JAeTaneil. TexHOoJIOriyHi 0COOJIMBOCTI
TPhOX- Ta YOTUPUKOOPJIUHATHOTO 00'eMHOr0 (pe3epyBaHHs AeTajleil JiTaka Ta
BEPTOJIBOTY.

Meroau 4ncToBOI Ta 037400H00U0i 00pOOKM aOpa3sMBHUM IHCTPYMEHTOM.
Oco0OmuBOCTI, METOAM Ta BUAM aOpPa3sUBHOI MEXaHIYHOI OOpOOKM IMOBEPXOHb
netaneil aBiamiitHOi TexHiKUA. TexHonoriyHi ocoOIMBOCTI Ta 3aco0M HUTI(yBaHHS
JeTaneil JiTaka Ta BepToNboTa. Buam kpyrioro uutidyBaHHsS. TexHOJOT1YHI
0COOJIMBOCTI 03100TI0I0YMX 3aC001B 0OpOOKHU JieTaseil Ha MPUKIIAi XOHIHTYBaHHS
Ta cynepdiHimry.
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