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1. Onuc HaBYAJbLHOI AHCHHILIIHA

HailiMmeHyBaHH#A
MOKa3HHKIB

I'amy3b 3HaHb, HAPAM MiATOTOBKH,
OCBiTHBO-KBadiikaniiinuii piBeHn

XapaKkTepuCcTHKA HaB-
YA bHOI IHCIUILTIHA
(menna opma HaBUAHHS)

Kinbkicts kpeautis — 10
(5+5)

Kinpkicte MomyniB — 2

KinpKicTb 3MiCTOBHUX
moxymiB — 13

AnnuBimyanpHe 3aBIaHHS —
PI'P

3arajgpHa KUIBKICTb TOOUH —
300

Cemectp 3

ayautopuux* 80 rox.

camocTiiHoi po6oTu
ctyaenta 70 rox.

Cemectp 4

aynuropuux* 80 rom.

caMOCTiiHOT poboTH
crynenta 70 roa.

I'aay3nb 3HaHB:

O06oB’s13K0Ba

13. MexaniuHa iHKeHepis
14. EnextpruHa imxeHepis
27 Tpancnopt

HaBuanbuuii pik

CremiajbHICTD:

2023/2024

131 «IIpuknagHa MexaHikay

133 «I"amy3eBe MamuHOOY TyBaHHS»

134 «AgiauiitHa Ta pakeTHO-KOCMiYHa TEXHiKa»
141. «EnexTpoeHepreTuka, eNeKTpoTeXHika Ta
€JIeKTpOMEXaHiKa»

142 «EnepreTnyHe MamuHOOY TyBaHHSDY

272 «ABiauiiiHuit TpaHCTIOPT»

OcsiTHs nporpama:

IlpoekTyBaHHA, BHpPOOHWLTBO Ta  cepTH(ikaris
aBianiiinoi TexHiku, TexHiuHe oOcIyroByBaHHS Ta
PEMOHT TOBITPSHUX CyJeH i aBianBuryHis, ['a3oTypOinHi
YCTAHOBKM i KOMIIpECOpHi cTaHmii, PoboTomexaHidHi
CHCTEMH Ta JIOTICTWYHI KoMmIUiekcH, Komm’toTepHmit
imkuHipuHT, ABiauiiiHi [JBUTYHH Ta €HEpPreTUYHi
ycTaHOBKY, TexHousorii BHpPOOHMLTBA Ta pPEMOHTY
niTanpHUX amapatiB, [IpoeKTyBaHHS, eKCIUTyaTaliiiHa
JiarHOCTUKA, TEeXHiYHEe OOCIYyroByBaHHS Ta PEMOHT
aBialiifHiX MABUTYHIB Ta €HEPreTUYHHX YCTAHOBOK,
KoMm'roTepHO-iHTErpOBaHi TEXHONOTI] TNPOEKTYBaHHSI
€HEePreTUYHUX cucTeM, PakeTHi ABUI'YHM Ta €HEpreTUdHi
ycTaHOBKH, PakeTHi Ta kKocMiuHi KomIuiekcu, PakeTHo-
KocMiuHa TexHika, HeTpamumiiiHi Ta BimHOBIIOBaHI
IDKepena eHepril

KiabkicTh THXKHEBHX
TOJMH JJIsl JeHHOT
(opmu HABYAHHS:

PiBenn BHIIOI OCBITH:

nepiui (6akanaBpChKUi)

ayJIUTOPHUX — 5

caMmocTiiHoi poboTH
crynenta — 4,375

Cemectp

Jlexmii*

32 rog. 32 rom.

IIpakTnyHi,
ceMIiHapChKi*®

40 rom. 40 ron.

JlabopaTopHi*

8 ron 8 rox.

Camocriiina po6ora

70 rox. 70 ron.

Bua xoHTpOIIO

iCUT icIAT

IIpumiTka

CriBBiJHOLIEHHS KiJTbKOCTi FOIWH ayIMTOPHHX 3aHATH A0 CaMOCTiMHOI Ta iHAMBiNyalbHOI pOOOTH CTAHOBUTH: IS

LeHHoi ¢popmu HaBuaHHA — 160/140.
* AyIMTOpHE HAaBaHTAKEHHS MOXeE GyTH 3MEHIIEHE a60 36iNbIIEHe Ha OIHY TOAMHY 3aJ€XKHO BiJ PO3KIIALY 3aHSTh.
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2. MeTa T2 3aBAAHHA HABYAJbLHOI JUCIHILIIHHA

: Mera BHBYEHHSI: NPHINETINTH HABUYKH 3aCTOCYBaHHS CYYacCHHMX iH)KEHEPHHX METOJIB PO3PaxyHKiB
€JIEMEeHTIB KOHCTPYKLi# Ha MilIHIiCTb, JKOPCTKICTB i CTifKiCTh PH Pi3HUX BHIAX 30BHILIHBOTO Ae(OPMYBaHHS.

3aBaaHHs: HABYMTH CTYIEHTIB 3aCTOCOBYBATH HaOyTi 3HAHHS Ha MPAKTHUL — BOJIOAITH JOCTAaTHBO IPOC-
THMH CIIOCO0aMH pO3paxyHKy €JIEeMEHTIB KOHCTPYKIii, oOupaTu Marepian 00’ ekTy, IpU3HAYaTH PO3MIpH ee-
MEHTIB.

KomnerenTHocTi, IKi HaGyBalOThCS: 30aTHICT 10 a0CTPAKTHOrO MUCJICHHS, aHANIi3y Ta CUHTE3Y; 31aT-
HiCTh 3aCTOCOBYBAaTH 3HAHHS Yy IPAKTHYHMX CHTYaLlifX, 3AaTHICTh aHAITi3y MaTepiaiiB, KOHCTPYKIii Ta MpoLeciB
Ha OCHOBi 3aKOHIB, TEOpiif Ta METOMIB MaTEMATHKH, IPHPOJAHMYMX HAyK i IHKCHEPHHUX NUCLMIUTIH; 3[aTHIiCTb
3[iMCHIOBATH PO3paxyHKH €JIEMEHTiB KOHCTPYKIIiH Ha MiLIHICTb.

OuikyBaHi pe3y/IbTATH HABYAHHS: BOJIOITH HABUYKAMH BU3HAYCHHS HAaBaHTa)KeHb HAa KOHCTPYKTHUBHI
€JIEMEHTH aBialliifHOT Ta paKeTHO-KOCMIYHOT TEXHIKH Ha YCiX eTamnax ii )KUTTEBOTO LIUKITY, O0UHCIIOBATH HaMpy-
XKeHO-1e(OpPMOBaHUIA CTaH, BU3HAYATH HECydy 3[aTHICTh KOHCTPYKTHMBHHX €JIEMEHTIB Ta HaJiMHICTb CHCTEM
aBialliifHOT Ta paKeTHO-KOCMiYHOI TEXHIKH, PO3yMiHHS 3aCTOCOBYBAaHUX METOIMK MPOESKTYBAHHS i JOCIIPKEHb Y
cdepi eHepreTHIHOro MallIMHOOY AyBaHHS, 1110 BUKOPHCTOBYIOTHCS B €KCILTyaTallii, PEeMOHTI Ta 00CITyroByBaHHi
00’eKTiB aBialliliHOrO TPaHCTIOPTY, iX CHCTEM Ta €/IEMEHTIB.

IIpepexBi3nTH — BUBUEHHS AUCIIUILTiHA 6a3y€THCS HA 3HAHHI TUCLIMIUTIH: BUIIIAa MaTeMaTHKa, (hi3uka, Te-
OpeTHYHA MeXaHiKa, HapHUCHA TreOMeTpis

KopekBi3sHTH — BUKOPHCTOBYETHCS IIPH BUBUSHHI JUCLUILTIH: JeTaJli MAIIHH T2 OCHOBU KOHCTPYIOBaHHS,
OyniBebHa MeXaHiKa Ta iHIIMX JUCLMILTIH, 8 TAKOXX KYPCOBHUX 1 IUTNIOMHHX pOOiT, MOB'SA3aHUX 3 PO3paxyHKaMH
Ha MiLHICTh, XOPCTKICTh i CTIMKICTh €JIeMEHTIB KOHCTPYKLii MpH CTATUYHOMY, TAHAMIYHOMY, MOBTOPHO-
3MiHHOMY HaBaHTa)XKCHHI.

3. [Iporpama HaBYAIbHOI AUCHHUIIIHA

MonayJas 1

3araabHi nmosoxkenHs nepopmMyBaHHA CyHILHOrO Tijia. MiHicTB i 2K0pCTKiCTH NPH MpPO-
cTHX aedopmanisx.

3micmoernuii mooyne 1. 3arajibHi M0J0KEHHS TAa OCHOBHI ilIOTE3H.

Tema 1 Beryn 1o HaBuaiabHOl gucnumtina MMK.

Micre kypcy "MexaHika MaTepialiB i KOHCTPYKLi#" B 3araJlbHOTEXHIUHIH MiAroTOBLi iHKEHEPHHUX Kal-
piB. 3B’S130K KypCy 3 3arajlsHOHAyKOBHMMH i CIieLliaJIbHUMU AUCLIUILTIHAMH.

Omnip MaTepiaiiB sk YaCTHHA MeXaHiKH Je)OPMOBAHKX TiJ i 3B'I30K 3 TEOPI€IO NMPYKHOCTI i Teopiero mia-
cruuHocTi. OCHOBHI TiMOTE3H HAaYKH MPO OIip MaTepiaiiB.

Omip matepiajtiB — KOMIUIEKC iHKEHEPHHUX METOIB PO3paxyHKiB Ha Mil[HICTh, JKOPCTKICTh Ta CTIMKiCTh
€JIEMEHTIB MALIHH i CTIOpPY.

Tema 2. 3arajibhi nosiosxkeHnns AepopMyBaHHs CyNiILHOIO TiJa.

OCHOBHI TilOTe3d MPO BJIACTUBOCTI MaTepialiB KOHCTPYKTHBHHX esieMeHTiB. Kiiacudikallis 30BHILIHIX
cwi1. Teopema 1po piBHOIMHY pO3MOIi/IEeHOro HaBaHTaXKeHHs. Bumy onop 1 ix peakuii sk 30BHimHI cuay. Konc-
TPYKTHBHA Ta po3paxyHKoBa cxema. [Ipunimn HesanexHocTi Aii cwi. [Ipunuun Cen-Benana.



Tema 3. MeTton nepepisis.
BryTpimHi cumu. Meton nepepisis sk MeTo BUSBICHHS | BA3HAYEHHS BHYTPIILHIX CHJI, IO MPOTU/IIIOTH

AesKii cripo6i 3MiHUTH B3a€MHE PO3TAIlyBaHHS YaCTHHOK Tisia. [ OJIOBHHI BEKTOP Ta FOJIOBHHH MOMEHT BHYTPi-
IIHIX cun B epepisi. [ToHaTTs npo BHyTpiumHi critoBi (akropu (BC®) B nepepisi.

Imicmosrnuii modyb 2. Emopn BC® Ta reoMeTpuyHi XapaKTepHCTHKH IUIOCKHX MEpepisiB.

Tema 4. 3axonomipHOCTi po3noaiTy BHYTPIIIHIX 3yCH/Ib IT0 JOBKHHI KOHCTpYKTHBHOIO eievenTy (KE) Tumy Gpyc.

Emopu BC®, ocHOBHI npaBuia sKi 3aCTOCOBYIOTh MpH iX mo6ynosi. Enropu mosnoexHix cui. [Ipasuna
po36urts Gpyca Ha AingHky. [IpaBuno 3HakiB. BCO. Emopu kpyTHEX MOMeHTiB. Enopy monepeyHux Cui i 3ru-
HaJIbHUX MOMEHTIB. JludepeHiliaibHi 3a1eXHOCTI IpH 3ruHaHHi. [Ipukiany no6GynoBH ermop [Jis CTEPIKHIB, Ba-
7iB, 6aJIOK, IJIOCKKX PaM i IIOCKOro JIOMaHoro Gpyca.

Tema S. I'eomeTpHYHi XapaKTepHCTHKH MJIOCKHX MepepisiB.

INonepeuni nepepizu KE — mocki ¢irypu. Cratnuni MoMeHTH wioii. [IOHATTS Npo LEeHTp Bard MIOCKOl
¢irypu Ta MeToaMKa oro BU3HaueHHs s cKianHoi Girypu. Lentpanbhi oci. OckoBi, MoNsapHuii i BigueHTpO-
BHMIi MOMEHTH iHepwii. ['0oBHi oci iHepuii. MoMeHTH iHepLii BiIHOCHO MapajienbHHMX Ocell. 3aleKHIiCTh Mk
MOMEHTaMH iHepIlii PH MOBOPOTi KOOPAHHATHUX Oceil. BusHaueHHs HaNpsMy roJIOBHUX OCeif iHepIii Ta rojio-
BHUX MOMEHTIB iHepii. [HBapiaHTHICTB CyMH OCBOBHX MOMEHTIB iHEpLii BiTHOCHO KyTa MOBOPOTY oceil. Mome-
HTH onopy. Paniycu iHepuii.

Imicmoenuii modyns 3. Teopis HIAC.

Tema 6. EnemenTn Teopii Hanpy:keHoro i repopmoBanoro crany (HIC).

IMonsTrs npo HanpysxeHHd B TouLli. HopManbHi i 1oTHYHI HanpyskeHHsI. 3B’ 130K MXK BHYTPIlIHIMH 3y CHII-
JIIMHM 1 HANPY>KEHHAMH. 3aKOH NTAPHOCTI AOTHYHHX HAMpPYXeHb. HanpykeHHs Ha D0BibHIN momanui. [TorsTTs
PO TE€H30p HampyKeHb. ['0JI0BHI IIOMAAKY i TOJIOBHI Hanpy>keHHs. Buau HampyxkeHoro craHy. MakcumaibHi
notuyHi HanpyxeHHs. [Inockuii Hanpyxenuit crad (HC). HanpyskeHHs Ha noxmimx ruiomakax. ExcTpemans-
HICTb FOJIOBHUX HamlpyskeHb. [IpsimMa Ta 3BopoTHa 3aa4i B wiockomy HC. Jlinikiauit HC.
Homnstra npo nedopmoanuii ctan matepiany. Tenszop nedopmaniii. Koediuient Ilyaccona. V3aransHenuii 3a-
koH I'yka. BigHocHa 3miHa 06 eMy. 3B'I30K MiX KOHCTaHTAMHU MPYKHOCTi Matepiany. [ToTeHuiiina eHepris ge-
¢dopMyBaHHS Tina.

Imicmoenuii Mooy 4. MexaHiuHI XapaKTepPUCTHKH MaTepiaiB.

Tema 7. MexaHi4uHi XapakTepHCTHKH MaTepiauiB.

Buay mMexaHiuHHX BUIpoOyBaHb MartepiaiiB, o0JiaqHaHHS Ta 3pa3ku. Po3TaraHHs, K OIMH i3 OCHOBHHMX
BUJIiB BUIIPOOYyBaHb MatepiaiiB. [liarpaMu po3TsraHHs Ta OCHOBHI MEXaHIYHi XapaKTepHUCTHUKH, LIO BH-
3HAa4alOTh Ha LUX Jiarpamax. Haknen marepianiB. Edexr baymunrepa. Jleski iHmm BHIX MEXaHIYHUX BHIIPOOY-
BaHHA. KoediuieHT 3amacy minsocti. Jlomyctumi HanpysxeHHs. Brumus pizHux (akTopiB Ha MexaHi4Hi BIaCTH-
BOCTi MaTepiaiis.

Imicmoenuii Modye 5. Po3paxyHKH Ha MIHICTB i XKOPCTKiCTH MPH MPOCTHX JedopMaisx.

Tema 8. Po3paxynxu Ha MilHIiCTB i ’KOPCTKiCTh PH NPOCTHX Aedopmanisix.

Po3paxyHkH Ha MILHICT 32 JOMYCTHMHMH HANpY>XEHHSIMH 1 JKOPCTKICTh TPH PO3TATaHHI ¥ CTHCKaHHI
CTEpIKHIB 3 PAMOJTIHIMHOIO BicCIO.
Posnonin HanpyskeHs i gedopmartiii B mepepizax cCTepkHiB. BUKOpHUCTaHHS TilOTE3M IUTOCKUX TEPepi3iB.
TToHaTTS Mpo Hebe3neunuit mepepis. YMoBa MIIlIHOCTI i 3a7aui, 110 MOXKHA PO3B’SI3aTH 3 ii JOTOMOroi0. BH3Ha-
yeHHs aGCOMIOTHOI IedopMallii cTepkHiB. YMOBa )OPCTKOCTI # 3a7a4i, 1[0 MOKHA PO3B A3aTH 34 il JOIOMOTOIO.



CTaTHYHO HEBM3HAUYBaHi CTEP)KHEBI CUCTEMH NPM PO3TATaHHI (CTHUCKaHHI), Mpy HarpiBi (0X0JI0MKeHHI) i Bpa-
XyBaHHSAM MOHTQXHUX HanpykeHb. [IpHHIMN CKIIafaHHs JOTMOMDKHUX PiBHSHb.

Hedopmauis kpydeHns. KpyueHHs BajIiB KpyIioro nonepevyHoro nepepisy. I'imore3u “>xopcTKUX AUCKiB”,
OPSAMOJiHiHUX TBipHHUX.

Posnozin HanpyxeHs i gedopMmalliii B nonepeyHMx mepepizax. YMoBa MIlHOCTI i 3a1adi, sKi po3B A3y-
I0ThCA 32 yMOBaMH MiltHocTi. [lonspauii MOMeHT onopy. Bu3HadueHHs KyTa 3akpydyBaHHs Baly. Y MOBa KOpCT-
KOCTI i 3a/1a4i, IKi pO3B A3YIOTECA 32 yMOBaMH XOPCTKOCTi. OCOGIMBOCTI pO3NOIiTy HANPY>KEHD B BaJlax MPsSMO-
KyTHOTO TIOTIEPEYHOTO Mepepizy.

Hedopmaris “urctwii riockuit 3run”. [IpumymenHs i rimore3u, nokiaaeHi B ocHoBy ananizy HJIC npu
YHUCTOMY IUTOCKOMY 3riHi. HopManbHi Hampyr# i ix po3mnozin B monepeyHoMy nepepisi. Hebesneunuii mepepis i
HeOe3me4Hi Touky nepepisy. Ymoa minHocTi. OckoBuHit MOMEHT onopy. @opmyia KypaBcbkoro uis JOTUUHUX
HaIpy>KeHb. PO3MOBCIO/PKEHHs: YMOBH MIIIHOCTI Ha MOMepevHe 3ruHaHHs. BuBenenHs npuonusHoro audepeH-
LIMHOrO PiBHAHHA MpPYXHOT JIiHii 6anku. [HTerpyBaHHs AudepeHLifHOro piBHAHHS NPY>KHOI JiHil 6anku. I'pa-
HHYHI YMOBH.

Moayasb 2
CkiiagHe HaBaHTa)KeHHs Ta MeToa cujl. CrneniaabHi po3aiyin Kypcy onopy MartepiaJis.

Imicmoenuii modyns 6. CkjiaqHe HABAHTAKEHHS.

Tema 9. I'inoTe3u (Teopii) MinHOCTI.

Heo6xigHicTs rimotes (Teopiit) MirtHocTi. [TOHATTS Npo piBHO HeOe3MeYHHA HANpy)KeHUi CTaH 1 eKBiBa-
JIeHTHi Hanpy>XeHHs. 3aBaaHHs Teopiii miuHocTi. [lepia, npyra, Tpets i yeTBepTa Teopii MinHOCTI. O6nacTs ix
3actocyBaHHs. Teopis MinHocTi Mopa.

Tema 10. Po3paxynku Ha MinHicTh OpyciB IpH CKJIaJHOMY HAaBAHTAKEHHI.

3araiipHU# BUNAIOK CKiIaqHOro onopy. HeGe3neuHi Touku B Gpyci 3 IPIMOKYTHHAM MOIEPEYHHUM Iepepi-
30M. Po3paxyHKkoBi opMyiH Ui TIOCKOI CXeMH il Hampy»keHb. JJoOupaHHs nepepisy i MOBHA mepeBipka Ha
MILIHICTB.

HaxomxeHHs HeOe3neuHO! TOYKH B mepepisi Opyca 3 KpyriuM cyliuTbHIM abo KpyTJIMM KiJIbLIEBUM MOIe-
PEYHHM TEPEPi30M MPH CKIJIAHOMY OHOPI.

JobupanHs niepepi3y i NOBHA MepeBipKa Ha MilHICTh. Po3paxyHKOBUI MOMEHT.

Koce 3riHaHHs K YaCTKOBHIA BUIAJOK CKJIaqHOro onopy. Po3paxyHok Ha MilHicTs. BusHaueHHs Hebe3-
MEYHUX TOYOK B mepepisi. BusHaueHHs Mo0KeHHS HeUTPAIBbHOI OCi.

IMo3a ueHTpOBe CTUCKAHHS (PO3TATAHHS) SIK YaCTKOBHI BHIAIOK CKiIagHOro omopy. HebGesneuni Touku
nepepisy. BusHaueHHs HanpykeHs B J1t00ii Touwi mepepidy. Helitpansna ninis. Po3paxyHok Ha MilHICTS 1 10-
OupanHs nepepisy. JAapo nepepisy.

3Imicmosnuii modynb 7. BuzHaueHHsI epeMillleHb B MPYKHHUX CHCTEMAaX.

Tema 11. EHepreTnunmii MeTox BH3HAYEHHS NepeMillieHb B IPYKHHAX CHCTEMAaX.

3akoH 36epeKeHHs] MEXaHIYHO1 eHeprii B MPY>KHO Je(OPMOBAHUX CHCTeMaX. Y3aralbHeHi CUJIM i mepeMi-
meHHs. Po6oTa 30BHILIHIX 1 BHYTpIlIHIX CHJI. 3acTOCYBaHHS MPUHLKMITY MOMUIMBUX TEPEMIIIEHb A0 MPYXHHX
cucteM (npuHumn Jlarparmka). Teopema rnpo B3aeMHICTh pobiT (Teopema berri). Teopema npo B3a€MHICTE Tiepe-
MilneHs (Teopema MakcBera). 3aranbpHa hopMyJia s BU3HaUeHHs nepeMilneHb. [arerpan Makcpena-Mopa. O6-
yucieHHs iHTerpajiie Mopa crioco6om Beperarina. YMoBu 3acTocyBaHHs criocoOy Bepemnarina.

3micmoernuti mooyab 8. Meton cui

Tema 12. Po3paxyHOK cTAaTHYHO HEBH3HAYYBAHHX CHCTEM eHepPreTHYHHM METOI0M.

OCHOBHI TOHATTS Ta BU3HAYEHHs. MeTO/] CHIT SIK OZIMH i3 METO/IIB PO3paxyHKy CTATUYHO HEBU3HAYYBaHUX
cucteM. OCHOBHA CHCTeMa, ii mobynoBa i oomexeHHs. KaHOHIYHI piBHAHHSI MeTOQy cuil. EKBiBaJIeHTHa CHCTEMa.
BusHayeHHs koeillieHTiB KaHOHIYHHUX PiBHSIHb METOJA CHIL.
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Baratonponsothi HepospisHi Ganku. PiBHAHHS TPhOX MOMEHTIB i HOrO 3aCTOCYBAHHS [JISl CTATUYHO HEBH-
3HavyBaHUX 6anok. OcobMBi BUNaAKy BUKOPHCTAHHS PiBHAHHSA TPhOX MOMEHTIB.

Imicmoernuii Mooy 9. YTOMIIEHICTE.

Tema 13. Omnip maTepiasis aii HOBTOPHO 3MiHHMX HATIPYKeHb.

Ilonsrrs siBUIa “yToMeHicTh”. L{HK/TiYHI HABaHTAXEHHS | IMKJTiYHi Hanpy>KeHHs. SIBHIe BTOMJIEHOCTI
matepiaiiB i Horo diziuna npuposa. XapakTepucTHKU WMKITiB. ['paHHIS BUTPUBATIOCTI | METOM ii BU3HAYEHHS.
Jliarpama BTOMJIEHOCTI i TiarpaMa rpaHUYHKX HAIpPyXeHb. BILTMB KOHCTPYKTHBHO-TEXHONOTTYHIX ¢axropiB Ha
TPaHHULIIO BHUTPUBAIOCTI. Bu3HayeHHs 3amacy MiLHOCTI NPU pO3paxyHKax HA OMip BTOMJIEHOCTi. Bu3HaueHHs
Koe(]ILIieHTy 3amacy yTOMJIEHOCTi IPH CILIbHIM Jii HOPMATBHKX i JOTHYHMX HAMNPYKeHb, SKi CHHXPOHHO 3Mi-
HIOIOTECSI IEPIOAMYHO 3 IUTMHOM Yacy (Ipu CKiIafHil nedopmaii). [LLsxu miXBHIIEHHs Mpane3faTHOCTI AeTa-
Jiel B yMOBaxX LIUKJIIYHOTO HABAHTAXKEHHS.

Imicmosnuii mooyaw 10. CrilikicTs.

Tema 14. CriliKicTh N0310BKHBO CTHCHYTHX CTEpKHIB.

Criiika Ta Hecrilika npyxHa piBHOBara. Kputruna cuna Ta SBHIIE BTpaTH CTIMKOCTI. YMOBA CTIHKOCT.
®opwmyna Eiiniepa s BUSHAUEHHS KPUTHYHOI CHIIA CTHCHYTOTO CTepsKHS. Brmyie yMoB 3aKpirUIeHHS KiHI[iB CTe-
PKHS Ha 3HAYEHHA KPUTUYHOI CHITH. [TOHATTS mpo BTpaty CTiHKOCTI MPU HANpPY>KEHHSIX, L0 NEPEBUILYIOTh Ipa-
HMILO rporopuiAtocri. Jliarpama criikocti. I'padik gomyctumux Hanpyskens. PospaxyHKu Ha CTIHKICTb 3a 10-
TIOMOTOI0 KOe(ILi€HTIB 3MEHIIIEHHS OCHOBHOTO JOIYCTMMOTO HATPYKeHHs. EHepreTHHMi MeTo/ BH3HAYEHHS
KPUTHYHOI CHJTH.

3micmosnuii Modyns 11. I'panuvHuii cTaH.

Tema 15. Po3paxynkn KoOHCTpYKuiii 32 rpaHAYHAM CTAHOM.

OcHoBHi BiZoMocTi npo rpanmunmii craH. Koediuient 3anacy minmocri. Hiarpama ITparamis IIPU PO3TSI-
rasHi (cTuckaHHi). Po3paxyHOK CTaTHYHO HEBM3HAYyBaHMX CHCTEM NPH PO3TATaHHI-CTHCKaHHi. ILmacTHuHui
LIAPHIp MPU 3TMHAHHI i poLiec Horo yTBopeHHs. BusHaueHHs MONOXKeHHS HeHTPaIbHOI JIiHIT IUIACTHYHOTO Ma-
pHipy. I'paHMYHKi MOMEHT TeKy4OCTi NpH 3rHHAaHH] 60K 3 CUMETPHYHMM BiIHOCHO HEHTPAIBHOT OCi nepepi-
3oM. KoedimieHT rmacTiyHoCTi. YMOBa MILIHOCTI NPH 3rHHAHHI 32 HECYUOIO 3aTHicTIO. PospaxyHku Ha TPUM-
KiCTh 3 BUKOPHCTaHHSM NpuHimmy Jlarpamxka. Po3paxyHOk 3a HECYHOrO 3/IaTHICTIO TIPH KPydeHH] BasliB Kpyr-
Jioro mnomnepeyHoro nepepisy. [iarpama ITpasaris npu 3cysi.

Imicmoenuii modyie 12. O6010HKH

Tema 16. Po3paxyHok 060/10HOK.

3anaua Jlame. ToBcTocTiHHMN LTiHAP, WIO 3a3HAE il BHYTPIIIHBOTO i 30BHIIIHBOrO THCKIB. YacTKOBI
BUnaakyu. Pospaxynku Ha minHicTs. 3amaua lanorina. Baratomaposi uminapu. Seuire aBTodpeTyBaHHs.

3anaya Jlariaca. Busenenns GpopMyny BH3HAYEHHS MEPUNIOHATBHUX i IMAPOTHHMX HATIPY)KEHb. YMOBH
3actocyBanHs Gopmynu Jlamnaca. CkiagaHHs JONATKOBOTO PiBHAHHS PiBHOBArH.

3micmosruii modyas 13. JInHAMIIHI HABAHTAKEHHS.

Tema 17. Po3paxynks Ha Mil[HICTb HPH yAAPHAX HABAHTAXKEHHAX.

OcHOBHI NpuITyIIEeHHs TeXHi4HOI Teopii yaapy. [IoHsTTs npo koedillieHT AUHAMIYHOCTI Ta HOro BU3HA-
YeHHS. YMOBa MilHOCTI.



4. CTpykTypa HaBYAJIbHOI AUCHHUILTIHH

KinbkicTh rogun
JeHHa popma
Yy TOMY 9HCJTi
Ja | n |J1a6|c.p.

Ha3Bu 3micToBHX Moay.JIiB i Tem

ychOro

Moayas 1
3micToBHHH Moayas 1. 3araabHi M0JI03KeHHs TA OCHOBHI rinoresn.
Tema 1. Betyn no HaBuanmeHOi mucimmiing MMK.

Tema 2. 3aranpHi NoJI0XKeHHS Ae(OPMYBaHHS CYLIBHOTO Tija. 4 4
Tema 3. MeToz[ e ei3iB.

3M|cTOBmm Moay.m, 2 Emopn BC(P Ta reomefbnqm xapaKTepncTnKn ITI0CKHX nepeplsiB 3
Tema 4. 3aKOHOMIPHOCTI PO3MOALTY BHYTPILIHIX 3YCHIIb 11O JOBXKHHi KOHC-

54 10 | 10 34
TpykTHBHOTO enemeHTy (KE).
TeMa 5. 'eomerpuuni XapaKTePUCTHKH (FX) TLIOCKHX niepepisis. ds Al 8

16 4
4 3MICTOBHAM MOZYIIEM 2 L

3Mic'ronﬂm‘i Monym. 3. Teopiﬂ H,I[C
Tema 6. EIIeMeHTH Teopil Harp

3M1cTommn MO}Ileb 4. Mexamqm xapaKTepnchm MarepiaJjiB.
Tema 7 MexaHmHl XapaKTepPUCTUKH Maref 1aJ1'

3microBnmii Mony.m, 5. Pospaxymm Ha MilHICTS i xcochmcn, IpH OPOCTHX AedopMamisix
Tema 8. Po3paxyHku Ha MilIHICTb i JKOPCTKICTb MpH NPOCTHX AehOpMaIlisX. 54 8 20 4 | 22
MonynpHuI KOHTPOITB

Mopyas 2
3micToBHi Moayab 6. CriiaiHe HABAHTAMKEHHS
Tema 9. TinoTesu (Teopii) minHocTi 4 4
4 10 12

TeM 1}0.%1?03ax HKH Ha MiHHiCTb 6 i ] \ 26

3micToBuii Mouy.rlb Zs anaqennﬂ nepeMiieHb B npymﬂnx CHCTeMaXx .
Tema 11. EnepreTnunuii MeTon BU3HaUSHHS TIEPEMILIEHD B MPYXHUAX CUCTE-
Max

3microBmii Mmoay. b 8. Mertox cua
Tema 12. Po3paxyHOK CTaTUYHO HEBU3HAYYBaHHX CHCTEM €HEPreTHYHHM Me- 30 4 8 5 16
TOIOM.

3micToBuii MOAYJIb 9. Y TOMJIEHICTD.
TeMa 13 Omip MaTelaJ'IlB it TIOBTOPHO- 3M1HHI/IX Harip

3MicT03m‘i Mony.m, 10.CTii‘lKich
Tema 14. CrilikicTh HO300BXHBO CTUC

3micToBuii MOTYIb ll.Fpannqﬂnii CTaH
ema 15. P03ax HKH KOHCTp

3MICTOBIIH MO)Ileb 12 Oﬁonomm
Tema 16. PospaxyHok 06010HOK.

3microBuii Moayab 13. [lnHaMiuHi HABAHTAKEHHS.
Tema 17. Po3paxyHKH Ha MiLIHICTh NIPH YIApPHUX HABAHTAXKEHHSIX
Mo .HBHI/IH KOHTPOIIb

YCBOI"O TOAHH




S. TeMH ceMiHApCHKHX 3aHATH

l Ne 3/m ‘ Ha3Ba Temu Kinbk. roa.
6. Temn NpakTHYHUX 3aHATH
Ne 3/m HasBa Temn Kiabk. roa.

1 ITo6ynoBa enrop BHYTpIIIHIX 3yCHIIb IPH PO3TATAHHI-CTHCKAHHI Ta PH KPYYEHHI. 2

2 |IloGymoBa emrop BHYTPILIHIX 3yCHIIb Il KOHCOJIBHOI GaJIKH.

3 IToGynoBa emop BHYTpIilIHIX 3yCHIIb 1/t OaIKe Ha ABOX OMOpax. 2
4-5 |I[To6ynoBa emop BHYTPIIIHIX 3yCHIIb /IS TUIOCKOI PAMH. 4
6-7 |['eoMeTpHYHi XapaKTEPUCTHUKH IUIOCKHX MEPEPI3iB. 4
8.9 Teopis npy>kHOro cTaHy: mpsma i 3BOpOTHA 3anaf{i. Teopis neopmoBanoro crany. 4

3akoH ['yka npu cKk1agHOMY Hanpy>XEHOMY CTaHi.
10-12 PozpaxyHok Ha MiI.IHiC’I‘b.i xcopcndc:rb pH poxmraHHi-cmcga.}mi. Cmmqno BH3HAYYBaHi i 6
CTaTUYHO HEBU3HAYYBaHI CTEP)KHEBI CUCTEMH. TeMrepaTypHi i MOHTaXHI Hallpy>KEHHS.
13-14 PozpaxyHok Ha MILIHICTB i )KOPCTKICTh CTATHYHO BU3HAYYBAHMX i CTATUYHO HEBHM3HA- 4
YyBaHUX BAJIB.
1520 P03pa).(}.’HOK Ha MiI_IHi.CTI: TIpH II0CKOMY 3TUHI. Hz.mpymemdifl CTaH B XapaKTepPHHX TOYKaX 12
nepepisis. JlubepeHiansHe piBHAHHS NPYXKHOT JTiHiT 6aiKe. MOy IbHUM KOHTPOJIb.
21-22 |[lo6ynoBa emop BHYTPIiIIHIX 3yCHJIb /s INTOCKOTO JIOMAHOro 6pyca. 4
23-24 |Po3paxyHok Opyca MpH CKJIaIHOMY HaBaHTAXKEHH. 4
25  |Kocuii 3ruH. [To3aneHTpoBe CTUCKAHHS. 2
26-28 BuznauyeHns nepe}\aimeHL nepepiaiB Opyca eHepreTHUHHUM MeTonoM. [HTerpan Makc- 6
Besia-Mopa. Crioci6 Bepermarina.
29-30 [Meron cui. Po3paxyHOK Ha MiLIHICTh CTATHYHO HEBM3HAYYBAHHX PaM. 4
31-32 |Po3paxyHok Ha MillHICTb 6arato NpoJIbOTHUX GajIoK. 4
3' 3-34 CrilikicTb MO3/IOBXHBO CTHCHY THX crepxHiB. Jljarpama criiikocTi. Po3paxyHok Ha CTilKicTh A
3a IONOMOT 010 Koe(illieHTiB 3MEHIIEHHS! OCHOBHOT'O JIOITYCTHMOTO HANPY KEHHS.
35-36 Po3paxyfﬂ<n KOHFprKuiﬁ 3a FPAaHUYHUM CTaHOM IIPH PO3TAraHHI-CTHCKAaHHI CTEPIKHIB, 4
3rMHaHHi 0aJIoK i3 BUKOPUCTaHHIM npuHLmy Jlarpamxka.
. 37-38 |Po3paxyHok o6onoHok. 3anaua Jlame. 3anaua Jlamaca. 4
' 39-40 Po3paxyHku Ha MiLIHICTb IIPH YAapPHUX HABaHTAXXCHHSAX. MOAYIbHHIA KOHTPOJIb. 4
Pa3zom 80
7. Temn n1aGopaTOpHHUX 3aHATH
Ne 3/m Ha3sBa Temn Kiasbk. roa.

1 BunpoOyBaHHSs Ha pO3TArYBaHHS-CTHCKYBaHHS. 2

2  |BusHaueHHs NpY)KHHUX MMOCTiHUX MaTepiaiB. 2

3 ExcniepuMeHTanbHi METOAM BU3HAUSHHS JIIHIHHUX JedopMaiiii. 2

4  |BuBYEHHS BU3HAYE€HHS HOPMAIbHUX HAMpY>KEHb IIPU YUCTOMY BUTHHI OaJIKu. 2

5 BuzHaueHHs nepeMmilieHs nepepisiB MIOCKOro JoMaHoro Gpyca. 2

6 ExcnepumeHTanbHa nepeBipka MeTo1a CHIL. )

7  |CrilikicTh MO3MOBXHBO CTUCHYTHX CTEPIKHIB. 2

8 BusHaueHHs koedillieHTa AMHAMIYHOCTI MPH YIAPHUX HABAHTAKEHHSX. 2

Pasom 16




8. Camocriiina po6GoTa

Ne 3/m Ha3sa Temu Kiabk. roa.
1 ITo6ynoBa emop BHYTPIlHIX CHIOBHX (GaKTOPIB 1O AOBXKKHI KOHCTPYKTHBHOTO €J1e- 34
MeHTa Tuna 6pyc (Tema 4).

2 |T'eomMeTpHYHi XapaKTEPHCTHKH IUIOCKHMX MEPEPi3iB (TeMa 5) 8

3 MexaHiuHi XapakTepHCTUKH MaTepiais (Tema 7)

4 |PospaxyHku Ha MilIHICTb i )KOPCTKICTH HpH mpocTUX AedopMaisx (Tema 8§) 22

5 Pospaxynku Ha MilHICTE GpyCiB IPH CKJIJHOMY HaBaHTaXeHHi (Tema 10) 12

5  |EnepreTnyHmii METON BU3HAYECHHS IIEPEMILLEHD B PYXKHUX cHcTeMax (Tema 11) 10

6 Po3paxyHOK cTaTHUHO HEBU3HaUyBaHHX CHCTEM METOIOM CHII (Tema 12) 16

7 PospaxyHok Ha MillHiCTb TIpH [Iii MOBTOPHO 3MiHHMX HaBaHTaXeHb (Tema 13) 12

8  |CriliKicTh NO3MOBKHBO CTUCHYTHX CTEPXKHIB. (Tema 14) 8

9 Po3paxyHku KOHCTpyKILiii 3a rpaHUYHKEM CTaHOM. (Tema 15)

10 |PospaxyHok o6onoHok. 3anaua JIsme. 3anaua Jlannaca. (Tema 16) 4

11 |Po3paxyHku Ha MilIHICTb IIPH yAQpHHUX HABAHTaXKEHHsX. (Tema 17) 2
Pasom 140

9. InnuBinyanabHi 3aBIaHHS

Bukonanns pospaxyHkoBo-rpadiunux po6it Nel i Ne2.

10. MeToau HaBYaAHHS

IIpoBeieHHs ayAMTOPHKX JIEKIIil, MPAKTHYHKX 3aHSTh, JJAGOPATOPHUX POGIT, iHIMBiNyaNbHi KOHCYIBTa-
uii, camocTiiiHa poboTa CTyneHTIB 3a MaTepianamu, ormy6TikoBaHUMH kKadeaporo (METOANYHI T2 yu460Bi moci6-
HUKH), BAKOHAHHS PO3PaxyHKOBO-rpadiyHux pobiT, MpoBeAeHHS OliMImia.

11. MeToan KOHTPOJIIO

-

IIpoBeeHHs MOTOYHOrO KOHTPOJTIO, IIHCEMOBOT'O MOLYJIBHOTO KOHTPOJIO, (hiHATbHHiA KOHTPOJIb y BHIJISAI
ICIIUTIB.

12. Kpwurepii oninoBaHHs Ta po3nonin 6aJiiB, siKi 0TPAMYIOTE CTYIeHTH

. » baim 3a onne 3a- | Kinbk. 3anars | Cymapha Kijib-
Coermuori papSATEROT pobir HATTH (3aBIAHHS) (3aBaanb) KicTh 6aJiB
Moayas 1
Bukonanns PT'P Nel 0...50 1 0...40
BukoHaHHS KOHTPOJIBHHUX POGIT 0...10 4 0...40
BukonanHs 1abopaTopHux pobit 0...5 4 0::20
Ycboro 3a Tperiii cemectp 0...100
. Mony.s 2
Buxonanns PI'P No2 0...40 1 0...40
BukoHaHHS KOHTPOJIBHHX POOIT 0...10 4 0...40
BukonanHs 1abopaTopHux poGiT 0...5 4 0...20
Ycboro 3a yerBepTHii cemecTp 0...100

CemecTpoBuii KOHTPONIB (iCTIHT) IPOBOAMTHCS y BHIAAKY BiAMOBHM 3400yBada Bif 6ajtiB MOTOYHOrO TeC-
TyBaHHs W 32 HaABHOCTI OMycKy 10 icmuTy. ITix Yac CKiIagaHHs CeMEeCTPOBOrO iCMTY 3400yBau Mae MOMJIH-
BicTh oTpuMaTH Makcumym 100 Gais.
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biner 14 icnuty cki1agaeTbes 3 2-X TEOPSTUYHHX 3alUTaHb Ta 2-X 3a1a4. MakcuMaibHa KiTbKicTh 6ajtiB
3a KOXKHE TeopeTH4YHe NMUTaHHs — 20 6asiB, MakcUMasIbHa KUTbKIiCTh OastiB 3a KOXKHe MpakTHuHe nuTaHHs] — 30
OaiB.

Kpurepii oninoBanas po6oTH 3100yBada npoTsiroM ceMecTpy

3anoBinbHO (60—74). [Tokaszatu MiHiMyM 3HaHb Ta yMiHb. 3natu PI'P. IIpu HamicanHi MOIyTiB 3HAWTH
Bi/INOBiZi HAa TEOPETUYHI 3alUTaHHS i IOKA3aTH XiJ pillieHHs NPUKIAAHUX 3a1a4. 3HaTH OCHOBHI MeXaHi4Hi Xa-
PaKTEepUCTHKH MaTepiaiiB, iX po3mipHocTi. BmiT OynyBatu emropu BCP i o6uncnroBati reoMeTpuyHi Xapakre-
PHCTHKH TiepepisiB Opyca

JHo6pe (75-89). TBepao 3HaTH MiHIMyM MO OL{HLI MIL{HOCTi, JKOPCTKOCTI i CTIMKOCTI KOHCTPYKTHBHHX
enemeHTiB Ty Opyc. 3axuctuti PI'P. Ilpn HammcaHHi MOIYJIiB MOKa3aTH MOBHE PIlLICHHS MOCTABJICHUX 3a-
BaaHb. [Ipy HanMcaHHI KOHTPOJILHUX POOIT OLliHKA MOBUHHA OyTH He HIDK4Ye «100pe». BinsHO BojOAITH METO-
JlaMH po3paxyHKiB 6pyca (Baj1, 6aaka, paMa) SIK CTATHYHO BU3HAYYBAHHX CHCTEM, TAK i CTATHYHO HEBU3HAYYBA-
HHX cucteM. BmiT nminGupaTtu HagiiHi po3Mipu Gpyca i 060JI0HOK B MeKax MPY>KHOCTI i Mo HeCyiid 31aTHOCTi.
ITpoBonuTH po3paxyHKH KOHCTPYKTHBHHMX €JI€MEHTIB Ha BTOMJICHICTb.

Bigminno (90-100). 3xaTy BCi KOHTPOJIbHI TOYKH 3 OLIIHKOKO «BiAMiHHOY». JIOCKOHATIBHO 3HATH yCi TEMHU
Ta YMITH iX 3acTOCOBYBaTH. MOy IbHI KOHTPOJIi HAITUCATH Ha OLHKY, OJIU3bKY O MaKCHMAaJIbHOI., 34aTH i 3a-
xuctutd PI'P Ha MakcumanbHy ouiHky. [Ipu BukoHaHHi 1abopaTOpHUX pOOIT MMOKa3aTH CaMOCTIHHICTb i HACTH-
PJIUBICTD NIPU NOCATAHHI L.

IIxana ouinoBanHa: HanmionaasrHa Ta ECTS

. OrriHKa 3a TpaJauIliHHOO IIKAJIOK
Cyma GaniB
Icnut, mudepeHLiiioBanuii 3aitik 3aik
90 -100 BiaminHO
75 -89 Jobpe 3apaxoBaHO
60 — 74 3a10BiIBHO
0-59 HesanoBinbpHO He 3apaxoBano

13. MeToauuHe 3a0e3me4eHHA
}(q603i MOCiIOHUKH:

1. TlobynoBa emop BHYTpilIHIX CHIOBKUX (akTopiB mpH po3TaranHi i cruckauHi. O. I'. i6ip, M. L. ITexens-
Huii, M. M. I'pe6ennikoB, A. O. Kipmikin. — X.: Hai. aepokocum. yH-T iM. M. €. XKykoBcskoro «Xapk. aBiai.
iH-T », 2013. - 32 c.

2. TeoMeTpu4Hi XapaKTEPUCTUKH IUIOCKKX Mepepi3iB. M. M. I'pebennikos, M. L. ITekenbuuii. — Xapkie: Har.
aepokocM. YH-T iM. M. €. )KykoBcekoro «XapkiB. aBiatl. iH-», 2018. — 92 c.

3. Po3paxyHok cTaTu4HO HeBH3HaueHHX paM. M. M. I'peGennikos, O. I'. JTi6ip, M. I. Ilexenshuii, A. O. Kip-
nikid. — XapkiB : Hai. aepokocm. yH-TiM. M. €. J)KykoBcbkoro «XapkiB. aBiail. iH-», 2020. — 48 c.

4. Teopii minHOCTi. CkIagHUM onip. M. M. 'pe6eHHikoB, B. 0. MipouiHikos, M. . [lekenbHuU. — XapkKiB:
Haw. aepokocMm. yH-T imM. M. €. XKykoBcbkoro «XapkiB. aBial,. iH-T», 2022. - 162 c.

5. Omip MarepiauniB (po3ain ,,CtatuuHo BuzHauyBaHi cuctemu’). Koncnekr nekuiit. bynmanos B.B., u6ip O.I'.
Vu. Bug. ,,XAI”, 2002. — 136 c.

6. Omip matepiainie (po3ain ,,CtaTiyHo HeBM3Ha4YyBaHi cuctemu”). KoHncnekr nekuiit. bynanos B.B., Jubip
O.T. Vu. Bug. ,,XAI”, 2004. — 152 c.

7. Examples and Problems in Mechanics of Materials. Stress-Strain State at a Point of Elastic Deformable
Solid/ V. Demenko. — Kharkiv: National Aerospace University “Kharkiv Aviation Institute”, 2009. — 292 p.

8. Fundamental terms and concepts in mechanics of materials. English-Russian-Ukrainian Lexicon / N.
Doroshenko, M. Demenko, Ye. Pyzina, A. Shevchenko, V. Demenko. — Kharkiv: National Aerospace
University “Kharkiv Aviation Institute”, 2010. — 76 p.

9. Geometrical Properties of Plane Areas/ V. Demenko. — Kharkiv: National Aerospace University “Kharkiv

~ Auviation Institute”, 2006. — 90 p.

10.Mechanical Testing of Structural Materials/ V. Demenko. — Kharkiv: National Aerospace University
“Kharkiv Aviation Institute”, 2012. — 50 p.

11.Physical Principles of Structural Materials Selection/ Ya. Karpov, V. Demenko, P. Lepikhin, O. Popova, V.
Sikulskiy, A. Taran, I. Taranenko, T. Jastremska. — Textbook. — Kharkiv: National Aerospace University
“Kharkiv Aviation Institute”, 2004. — 403 p.
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12.Structural materials/ Ya. Karpov, V. Demenko, P. Lepikhin, O. Popova, R. Shevchuk, V. Sikulskiy, I.

Taranenko, T. Yastremska — Handbook — Kharkiv: National Aerospace University “Kharkiv Aviation
Institute”, 2005. — 246 p.

14. PexomMeHn10BaHa JriTepaTypa

ba3osa

1.

IMucapenxo I'.C., Ksitka O.J1., Ymancekuii E.C. Onip marepianis, — 1-me ug., — K.: Buma mx., 1993. —
654 c.

2. Tlucapenko I'.C., Ksitka O.JI., YMancekuit E.C. Omnip marepianis, — 2-re Buz., 10noB. i nepepo6in. — K.:
Bumma mk., 2004. — 655 c.

Jonomixkaa

1. Pacuer GpycheB Ha IPO4HOCTH M skecTKoCTh. JI. B. JInrosckuit, M. H. I'pebennunkoB. — MeTomuueckue yKa3aHus
K BBITIOJTHCHHUIO IoMalIHero 3aaanus. — X.: Hail. aspokocM. yH-T «XapbK. aBuall. uH-1», 2004. —35 c.

2. TeoMerpuueckre XapaKTEPUCTHKHU IUIOCKHX ceuerul. M. H. I'pe6ennuxos, H. Y. Tekensusrif. — X.: Ham.
aspokocM. yH-T uM. H. E. XykxoBckoro «Xapbk. aBuai. uH-m», 2015. —92 ¢.

3. Pacuer crarudecku Heonpenemmsix pam. M. H. I'peGennrkos, A. I'. ITu6up, JI. B. Jlutosckuii, O. B. Makapos,
H. W. Iexenbupii, I'. Y. FOmuH. — Yue6.mocobue. — X.: Hau. aspokocM. yH-T «Xapek. aBuall. MH-T», 2008. — 38 c.

4. Pacuer crarudecku Heonpenenumsix pam. M. H. I'peGenrnkos, A. . Jlu6up, J1. B. Jlutosckuii, O. B. Makapos,
H. W. Texenbupii, I'. Y. FOuH. — Yue6.mocobue. — X.: Hau. aspokocM. yH-T «Xapek. aBuarl. MH-1», 2013. —48 c.

5. Pacder MHOromposneTHbIX Hepa3pe3HbIX Gatok. YpasHeHwHe Tpex MoMeHToB. M. H. I'peGennukos, A. I'. JTu6up, H.
W. IexenbHbIif. — Yueb.mocobue. — X.: Han, aspokocM. yH-T «Xapbk. aBuall. UH-T», 2010. —46 c.

6. Teopuu npounoctd. Cnoxuoe conpotupierne. M. H. I’ pebennukos, H. U. INexenbHsbiit. — X.: Hai, aspo-

- kocm. yH-T uM. H. E. KykoBckoro «Xapsek. aBuail. uH-T», 2016. — 140 c.

7. Pacyer Ha MPOYHOCTB MpPH AEHCTBUM MOBTOPHO-IIepeMeHHbIX Harpy3ok. H. Y. TMekenshsiit, A. I'. JTu6up. —
Vueb. nocobue. — Xappkos: Hait. aspokocM. yH-T «Xapsk. aBual. HH-T», 2004. — 74 c.

8.  VcToWYMBOCTE NPOIONTBHO CxKAThIX cTepikHei. A.I'. Jlubup, O.B. Maxkapos, H.U. IlekenbHsiit. — Yue6. no-
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