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1. Po3nmoain yacy HaB4AIbLHOI JMCHUILIIHY 32 TEMaAMHU
1.1 Po3moaij 4acy HAaBYAJbHOI JIMCIUILIIHUA 32 TEMaAMU
(neHHa popMa HABYAHHS)

KinbkicTh roguH, BiiBeJeHUX HA
BHUBYECHHS HABYAJILHOI

TUCHUILTIHA o
3 HUX: =
3
=
Homep Ta Ha3Ba HaBYAJILHOI TeMH g |z = s =
=) A = =y ==} =)
= < = - = = = = N
S = |2 H = 2 == g
2 S |&HE & 5 EFS =
Q | 2528 85828 =
s = .Egﬁgcggc 2
5 o é- 5 S M = 2
&) = | ©
Cemectp Ne 4
Tema Nel. OcHOBHI TIOHATTA 1
CIIBBITHOIIIEHHS  a€pOriapora3ojiu-
HaMIKH. ®di3uko-MexaHiuHi| 4 2 - - - 2
BJIACTUBOCTI 1 MapaMeTpu pPIAHUH 1
rasiB
Tema Ne 2. OcHOBH KIHEMATHKH 1 8 9 6
JMHAMIKH PIJIMH 1 rasiB
Tema Ne 3. ®i3uyHa CyTHICTD
ra3oJMHaMIYHUX 0COOJIMBOCTEM.
Teopema M. €. XKyKoBCbKOro mnpo 8 2 9 4 JIP-1
nigdiomMHy cwiry kpwia. ®dizuuna
CYTHICTH TEPTSI B MPUMEIKOBOMY
mapi
ITKE3 Ne
13a
Tema Ne 4. AepoauHaMivHi Xapak- TeMOEO 4
. . [TKP Ne
TepUCTUKU mpodutro 1 Hecyunx | 12 4 - 2 2 4 1 3a
noBepxoHs JIA TeMaMH
1...3,
JIP-2
Tema Ne 5. AepoauHamiyHi Xapak- ,
TEPUCTUKHU HECYYOro rBuHTa| 4 2 . = . 2
BEPTOJILOTY
Tema Ne 6. PiBHOBara, CTIMKICTB 1 TTKP Ne
KEpOBaHICTh JIITAIbHUX arapaTiB 8 2 - - 2 4 I3a
Temamu 4
15
Tema Ne 7. Ycranenuil pyx miTanib- 5 2 4
HUX aIapariB




T.eMa No 8. HeyCTaneHHH PYX| 19 2 i 2 5 4 | m3 s
JTaJIbHUX arapatiB
Bcboro 3a cemecTp Ne 5: 60 18 | - 6 6 30 |ex3amen
1.2 Po3moaisI 4acy HAaBYAJIbHOI JUCIMILIIHU 32 TEMAMU
(3ao4yHa opMa HABYAHHS)
KinbkicTh rogus, BiiBeaeHuX Ha
BUBYECHHA HABYAJBLHOI JUCIUILIIHA o
3 HUX: =
Homep Ta Ha3Ba HABYAILHOI o 'E = i = E'
TeMH = § 2 E ; S 3§ a S
2 £ g/ E2i25g¢ 3
R e |EE|S585:58 &
EIEERER
&) = | ©
Cemectp Ne 4
Tema Ne 1. OcHOBHI TOHATTA 1
CIIIBBIJTHOIIIEHHS ~ aeporiiporaso-
IUHAMIKH. ®di3uko-mexadiuni| 4 - - - - 4
BJIACTUBOCTI 1 MapaMeTpu piauH 1
rasiB
Tema Ne 2. OcHOBU KIHEMATHKH 1 TTKE3 Ne 1
: ) .. 8 1 - 1 - 6 |3aTemamn
JTUHAMIKH PIJUH 1 Ta3iB 1io
Tema No 3. ®izuyHa CyTHICTb
ra3ogMHaMI4YHUX  OCOOJIMBOCTEH.
Teopema M. €. )KyKoBCbKOTO Tpo 8 1 ] i ] 7
MiTAOMHY cuiy Kpuia. Di3udHa
CYTHICTb TEpPTS B MPUMEKOBOMY
mapi.
Tema Ne 4. AepoamHamiuHi IIKE3 Ne 2
XapakTepucTuku  mpodimo 1| 12 - - - - 12 | 3a TeMOIo
Hecyuux noBepxons [1IC 4
Tema Ne 5. AepomunHamiuHi
XapaKTepUCTUKNA HECy4yoro rsuHra| 4 1 - 1 - 2
BEPTOJIHOTY
Tema Ng' 6. PipHOBara, CTifIKiC'TB 1 8 1 i i 1 6 TIP-6.1
KEpOBaHICTh JIITAJTHPHUX alapaTiB
T_eMa Ne 7. YCTaHeHI/II/I PYX| & i i 1 i 5 | qp-71
JiTaTbHUX alapaTiB
Tema Ne 8. He}_ICTaneHHﬁ pyx - 10 i i ) 10 [13-8.1
TaJbHUX arnaparib
Beboro: 60 4 - 2 2 52 |exk3aMeH
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2. MeToanuHi BKa3iBKM 10 IPAKTUYHUX 3aHATH

IIpakTu4yHe 3aHATTA - 1€ BHJ HAaBYAJIBHOTO 3aHATTA, Ha SKOMY
OPraHi30BY€ThCS JETAIBHUN pO3TIIsA 3100yBayaMH OCBITH OKPEMHX TEOPETHUYHHUX
MOJIOKCHh HABYAJIIBHOI JUCHUIUIIHK Ta (OPMYEThCS BMIHHS 1 HABHYKH 1X
IPAKTUYHOTO 3aCTOCYBaHHS MUIAXOM I1HAMBIIYyaJbHOTO BUKOHAHHS 3/100yBadamu
OCBITH POOOTHU BiMOBIAHO 10 CHOPMYIHOBAHUX 3aB/IaHb.

IIpakTu4yne 3ansarrsa Ne 1.
TEMA Ne 1. OCHOBHI NMOHSATTHA i CHiBBIIHOIIEHHSI A€POTiApPOra3oanHa-MiKH.
Di3uK0-MeXaHIYHi BJACTUBOCTI i OCHOBHI MapaMeTpH PiauH i rasis.

TEMA Ne 2: OcHOBHM KiHeMaTHKM i IMHAMIKH piauH i rasis

TeMaTH4HI NUTAHHSA MPAKTUYHOTO 3aHATTA Ne 1:
1 ®i3uyH1l BIACTUBOCTI 1 MapaMeTpy PIAMHM 1 rasy, iX BIUIMB Ha PO3MIp
aepoIMHAMIYHUX CHIIL.
2 OsHailoOMJIEHHS 3 YCTaTKyBaHHSM aepoJWHAMIYHUX Jiaboparopiil, ix
MPU3HAYEHHSM 1 IPUHITUTIOM Jii.
3 OCHOBHI MOHATTSA 1 TapaMEeTPH MPSMOJIHIHHOT pIBHOMIPHOI T€Yii 1 BUXPOBOTO
PYXy pIJIUHH 1 rasy.
4 OcCHOBHI DpIBHSHHS PYXOMOrO IMOTOKY PIAMH 1 Tra3iB 1 iX NpaKkTUYHE
BUKOPHUCTaHHS B a€pOT1IpOra30JnHaAMILII.

HaByaJjibHa MeTa 3aHATTA:

1 3akpiruieHHs TEOPETUYHMX 3HAHb BIUIMBY (DI3UYHUX BIACTUBOCTEH 1
napamMeTpiB piAMH 1 ra3iB Ha MPOTIKaHHA (I3UYHUX TIPOIECIB Ta HaA PO3MIP
aeporiapoauHamMigyHuX cuil. OBOJIOAIHHS METOIUKOIO X PO3PaXyHKY.

2 XapaKTepucCTHKa YCTaTKyBaHHsS aepoJuHaMIiYHUX Jaboparopiif, METOAIB i
METOJMK TIPOBEACHHS EKCIIePUMEHTAIbHUX JOCHIIKEHh 1 iX BHUKOPUCTaHHS B
MPaKTUYHIN A1SUTBHOCTI.

3 3akpimieHHs] TEOPETUYHUX 3HaHb NPO MOTIK PIAMHM 1 raszy, NpSMOJIHIHHY
PIBHOMIPHY TEUiI0 1 00epTaTbHUN PYX YACTHHOK PIJIUHU 1 Ta3y.

4 Po3rysii TEOPETHUYHUX MOJENIe OOTIKaHHS TBEPAUX TUI MOTOKOM PIIUHHU 1
rasy.

5 IlpakThuHe BUKOPUCTAaHHS B aepOriAporazoJvHaMilll OCHOBHHMX pIBHSIHb
PYXOMOTO IOTOKY PiAMHM 1 razy.

KinekicTs rogud — 2.
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HaBuajabHi nuTaHHA:
[Tpunumnu nonsoty JIA, Buau 1 Tunu [1C.

Bbynosa atmocdepu 3emi, ii OCHOBHI (Di3WUHI TapaMeTpH.
['imoTe3a CymipHOCTI CEpeIOBUINA, XapaKkTeprcTuka yucia Kayacena.
[IpyHIMOM ~ 3BOPOTHOCTI  PyXy 1 MOJICIOBaHHS ~ Tedili B

WO DN P

aeporiApora3oMHAMIIL.

5 TloHATTS Tpo KpamenbHy 1 Ta30moAiOHy piIMHY, 1€anbHy 1 pealibHy
piavHy.

6 XapakrepucTuka B’S3KOCTI PIAMHHU, PO3KPUTH MOHSTTSA: KOB3HA HAIpyra,
I'PaJIIEHT MIBUAKOCTI, KOSPIIIEHTH TUHAMIYHOT 1 KIHEMAaTUYHO1 B S3KOCTI.

7 XapaKTepucThKa CTHUCIUBOCTI 1 MOJIYJIO MPY>KHOCTI PITUHU Ta MUTOMOL
TEIUIOEMHOCTI Ta3y.

8 Xapakrepuctuka Gi3MUHUX MApPaMETPiB PITUHU: TUCK 1 MBHUIKICTh 3BYKY B
CepEeOBUIIII.

9 PiBHSIHHS CTaHy Ta30BOTO CEPEAOBHUINA 1 HOTO MPAKTHYHE BUKOPUCTAHHS B
aeporiiporazoAuHaMiIIi.

10 PiBHsiHHSL 30€peKeHHs €Heprii MOTOKY PIAMHU 1 razy, WOro MNpakTHYHE
BUKOPHCTAHHS B a€pOT1IpOra30JuHAMIII].

11 PiBHSIHHSL HEPO3PUBHOCTI TMMOTOKY PIAMHU 1 rasy 1 HOro mnpakTHYHE
BUKOPUCTaHHA B a€pOT1IpOra30JuHaMILII.

12 Pigusunsa JI. bepuymni myis pyxomMoro MOTOKY piIMHH 1 Tramy3i HOTo
MpaKTUYHE BUKOPUCTAHHS B a€pOriIpora3oguHamilll.

13 TeopernyHi MOjenl MOJCTIOBAHHS TEYil MOTOKY PIAUHU 1 Ta3y HABKOJO
TBEPJIUX TIJI.

14 OxapakTepu3yBaTH NPSAMOJIHIAHUNA PIBHOMIPDHUN pyX MOTOKY PIAMHH 1
ra3y, IaTd BU3HAYCHHs TEPMiHAM: TPyOKa TOKY, JIHIS TOKY, TPAEKTOPIs.

15 OxapakTepu3yBaTH BHXpPOBUM MOTIK PIAMHM 1 ra3zy, JaTH BU3HAYEHHS
TE€pMiHaM: BUXpOBa TPyOKa, BUXPOBA JIiHIg, BUXPOBUH IIHYD.

I1.1aH npoBeIeHHS 3aAHATTSH
1 TlpoBeaeHHs yCHOrO OMUTYBaHHA 3a TeMaMu 11 2.
2 Iloka3 HaBuanbHUX (PUIBMIB:
2.1 “Kinemamuxa piounu i 2azy. ®paemenm 1. Cnocobu cnocmepediceHts
meuii piounu i 2azy”’ ma @paemenm 2. «bezsuxposa meuis’”.
2.2 “Aepoounamiyna 6aza J{TH/[I HAY”;
2.3 “Monexynsapna 6yooea mamepii, piout i 2azig”.
3 Po03B’S130K TUIIOBUX 3a1a4.
4 JloBeneHHs BaplaHTIB JOMAIIHbOTO 1HJMBIAYaJbHOTO KOHTPOJIBHOIO
3aBgaHHsa No 1.
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5 Buxonanusa nabopatopHoi poboTH .

PexoMenaoBaHa Jiiteparypa
1.1-4...19;1.2-5...48;77...86; 1.3-7...27,1.4-5...25; 1.8 -3...41; 3.1; 3.2.

HOpH}IOK MPOBEACHHSA 3aHATTH

Teopemuuna yacmuna 3anamms
Ilo memi Ne 1
AeponuHamika - 11e pO3/IiJ, B SKOMY BHUBYAIOTHCS 3aKOHHU PyXYy IMOBITPS 1 CHII,

10 BUHUKAIOTh HA MIOBEPXHI TUI, BITHOCHO SKUX 31HCHIOETHCS HOTO PYX.

AeponMHaMiKa YMOBHO TIOJISETBCS HA  meopemuuHy, sSKa BUBYAE
3aKOHOMIPHOCTI pyXy TOBITpS 1 HOro JAil0 Ha TiUla, eKChepuUMeHMmAabHy, SKa
JOCITIKYE PyX 1 B3aEMOJIII0 HOTO 3 TLJIaMH, 10 OOTIKAIOTHCS MOBITPSIM Ha MOJIETISAX B
acpoIMHAMIYHUX TpyOax 1 MpuKIaoOHy, 1O A03BOJsE 00 ’€AHYBATU TEOPETUYHI
PO3pOOKH 1 €KCIEPUMEHTAIbHI JTOCTIIPKEHHS JJIS BUKOPUCTAHHSA iX B MPaKTUYHIN
1HKEHEPHIH MISUTBHOCTI.

OpHi€ro 13 HaWBaKIUBIIIMX 3a/1a4 Aa€POJMHAMIKA € OTPUMAaHHSA 1 BUBYEHHS
aepOJMHAMIYHUX XapaAKTEPUCTHK, SIKI KUTbKICHO MOKAa3yIOTh B3a€MOJIIIO JIITAJIBHOTO
amapary 3 MOBITPSIHUM CEPEOBHUIIIEM.

CyyacHa aepoarHamMika pO3BUBAETHCS 32 JBOMA HAPsIMaMU:

— mepuwiuil-ye NOCIIKEHHS PO3MOLTY HOPMAJIBHOTO TUCKY 1 KOB3HOI HANPYTH

0 TMOBEpPXHI JITAIBHOIO amapaTy, a TaKOXX BH3HAYa€ pe3yJbTyIoul
aepoJIMHAMI4YH1 CHUJIU 1 MOMEHTH;

— Opy2uil- ye BUBUYCHHS MPOOJIEM aepoTEPMOAMHAMIKK 1 aepOJUHAMIYHOTO
HarpiBaHHs, K€ BHHHKA€ MpU OOTIKAHHI TN Ta30M, IO PyXarOThCA 3
HAJ[3BYKOBUMH IIIBUIKOCTSIMHU.

[Ipy BHBYEHHI OCHOBHHMX 3aKOHIB aeporiipora3oJMHAMIKA MPUUMAETHCA
OPUMYLIEHHS TMpPO CYUUIBHICTh TMOBITPSHOIO  CEPEAOBHMINA. 3TITHO  I[OMY
MPUMYIIEHHIO Ta3d B aepOJUHAMII PO3IIISIIAIOTECS SIK CYLUIbHE CEpPelOBHUIIE 3
Oe3nepepBHUM PO3IOIITIOM TUCKY B IPOCTOPI.

[Ipy BuBYeH1 (13MYHOI CYTHOCTI OOTIKaHHS PI3HUX TUI TMOTOKOM TMOBITpS, a
TaKOX CHUJIOBOI B3a€MO/IIi 3 TOTOKOM BUKOPUCTOBYETHCS IPUHIIUIT OOOPOTHOCTI PYXY.
3riJIHO I[LOTO MPHUHIIMITY PYyX TiJa 3 33JaHOI0 MIBUAKICTIO B HEPYXOMOMY CEpEAOBHILII
PIBHO3HAYHO PyXY CEPEAOBHINA 3 TIE€HO 3K MIBUIKICTIO BITHOCHO HEPYXOMOTO TiJIa.

B Teopii aepoguHamiky pO3TISAAIOTHCS TPU OCHOBHUX TMPHUHIUIH TONHOTY:
aepocmamuyHull, aepooOUHamMivHuLl i OALICMUYHULL

Jlo nmiTanbHUX amaparib, sSK1 BaXK4i MOBITPs 1 BAKOPUCTOBYIOTh aepOAMHAMITHUI
MPUHITUI TIOJIBOTY BITHOCSTHCS: TJIAHEPH, JIITAKH, TBUHTOKPUJIl anapaTd 1 KOCMIYHI
amapard.
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ATtmocdepa 3emiti-lie TOBITpsiHA 000JI0YKAa HABKOJIO 3€MHOTO IIapy, HUKHBOIO
MEXEI0 KOi € TMOBEpPXHs 3eMJli, a BEpXHbOIO-BUCOTa 2-3 muc. Km., i€ TyCTHHA
noBitps y 16*10% pa3s menie unM nHa nmosepxni 3emii. Ctan i ¢Gisuuni BractuBOCTI
MOBITPSL  XapaKTEpU3ylOThCAd  (QI3UMUHMUMH  TapaMeTpaMH: THUCKOM, TyCTHHOIO,
TEMIIEPATYPOIO 1 MIBUIKICTIO 3BYKY.

Jlo ¢i3uyHUX BIACTUBOCTEH Ta3iB, sSKi BIUIMBAIOTh HA BHUHHUKHEHHS 1 PO3MIp
aCpPOIMHAMIYHUX CHJI  BIJHOCSTBCS:  [HepmHicmb, 8 S3KiCmb,  CMUCIUBICD,
NAUHHICMb, NUMOMA MENJI0EMHICNb.

binpmricte  ¢Gi3MYHMX BIACTUBOCTEH rasiB, sKI BHU3HA4YalOTh iX CTaH
XapaKTepU3yOThCA (PI3MUHUMH TTapaMEeTpaMU: memMnepamyporo, muckom, 2yCmuHoro,
80./102iCMI0, WBUOKICIIO 38YKY.

Ilo memi Ne 2
OCHOBHUMM 3aBJaHHSM KIHEMATUKHU PIJUHU 1 rady € BU3HAUYCHHS IMIBUIKOCTEH 1

HaIlpsIMKY pPyXy 4YacTHMHOK piauHu 1 razy. CyKyIHICTb HIBHIKOCTEH YaCTUHOK
CEpEeIOBUILA CTBOPIOE MOJIE IIBUAKOCTEH. PyX piamHuM uym ra3y MoOXKHa BBa)KaTu
BHU3HAUEHUM, SIKIIO BIJOMO BEKTOp IIBHJKOCTI B KOKHINA TOYIl CEpelOBHUIIA, & cCame
KOJIM BioMe moJie mBuakoctei. [1IBuakocTi pyXy 4ac-THHOK PIIUHM 1 Ta3y MOXKHa
BUPA3UTH K (YHKIIIO Yacy 1 KOOPJIMHAT, B SIKMUX 3HAXOJAThCA Yac-TUHKU B JAHUM
MOMEHT 4acy.

VY BuUnaaxky meycmanenozo pyxy notoky piauHu (ra3zy) IPUCKOPEHHS YaCTUHOK
BU3HAYAETHCS SIK 3MIHY IIBUJIKOCTI Y 4acl, Tak 1 3MIHA IIBUAKOCTI B 3aJI€KHOCTI BiJl
MOJIOKEHHS! YACTUHKHU Y MPOCTOPI.

VY Bunaaxy ycmanenozo pyxy NOTOKY IPUCKOPEHHS YaCTUHOK BU3HAYAETHCS SIK
3MiHa MOJIOKEHHS X y MpOCTOopi, 6€3 BpaXyBaHHs 3MiH y 4acl.

JliHis, Mo sAKif ofHA 1 TaX YaCTMHKA PYyXa€ThbCS Y MPOCTOPI 3a JMESIKUl TEPMIiH
4yacy, Ha3UBAEThCS MPAECKMOPI€E0 pyXy YaCTUHKU. JIIHIEI0 mMOKy HA3WBAETHCS TaKa
JHIS Yy MOTOI, JOTUYHA B KOXKHIM TOYIll SIKOi CHIBMAaJae 3 BEKTOPOM MHTTEBOI
IIBUJKOCTI YACTUHKMU Yy ILiH ke Touli. JIiHii TOKY JaloTh HAOYHY ySABY Npo (i3nyHy
KApTUHY Tedii MOTOKY HAaBKOJO TBEPAOrO TUIa 1 MPO MUTTEBY KAPTUHY PO3MOILTY
HIBUAKOCTEN Y PI3HUX TOUKAX MPOCTOPY.

SIKo B ycTajeHOMYy MOTOIL BUAUINTH JESKUNW 3aMKHYTHHA KOHTYp 1 udepe3
KOXHY TOYKY LIbOIO KOHTYPY HPOBECTH JIIHIIO TOKY, TO OTPUMAEMO MOBEPXHIO, L0
oOMexxye BIAMOBIMHMUIA 00’e€M pimuHu (Tazy), el 00’€M HA3UBAETHCS MPYOKOHO
moky. PinuHa (ra3), 10 pyXaeThCs B CEpPeuHI TPYOKH HA3UBAETHCS CHIPYMEHEM.
KosxHuit, BipTyaabHO BUIIJIEHUH B OTOLI CTPYMIiHb, MOKHA PO3TJISAATH 130Jb0BAHO
BiJl 3arajbHOr0 MOTOKY PIAWMHU (Tra3zy), Tak sIK Maca peyOBHMHU HE 3MiHIO€ThCs. Lle
JI03BOJISIE  3aCTOCOBYBAaTH JO CTPYMEHIO OCHOBHI 3aKOHH 30€peXEHHS: 3aKOH
30epeKEHHST MacH 1 3aKOH 30€peKeHHS EHEePTii.
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Pyx peanbHOi pimuHu (ra3dy) B 3arajJbHOMY BHJIl SBJIE€ COOOIO CKIIQTHHIA
BUXPOBUM PYX, KOJM YaCTHHKH PIIWHU 1 razy OepyTh ydacTh y NPSIMOJIIHIHHOMY
PIBHOMIpHOMY 1 00epTajbHOMY pyxax 1 JAeQopMyloTbcs npu 1boMy. OCHOBHOIO
XapaKTEPUCTUKOI0 BUXPOBOIO PYXy € KyTOBa MIBHJKICTH JA€(POPMOBAHOI YACTUHKHU
piaunu (Tazy).

SAximo BIiIOMO MMOJ€ MPSMOJIHIKHOTO PIBHOMIPHOTO PYXy pinuHu (Tazy), TO
MO>KHA BU3HAYUTH T0JI€ KYTOBUX IIBUIKOCTEH IIHOTO PYXY.

Buxpoeoto niniero Ha3uBaeTbCS Taka JiHIS B MOTOIN piguHU (ra3y), B KOXHIN
TOUYIIl SIKO1 B JIaHUA MOMEHT 4Yacy BEKTOP KyTOBOIO HIBHUAKOCTI € JOTUYHUM O HE.
YactrHa pyxomoi pifuHH (razy), OOMEKEHOI BUXPOBHMH JIHISIMH, MPOBEACHUMU
yepe3 yCl TOUKH SIKOTO-HEOYJlb HECKIHYEHHO MAajoro 3aMKHYTOTO KOHTYpPY, IO
3HAXOJUTHhCS B 00JIaCTI 3alHATOI PIAWHOIO (Ta30M), HA3UBAETHCS GUXPOGOIO
mpyokoro. BuxpoBa TpyOka, 1o3a SIKOI0 pyX HEBUXPOBHM, HA3UBAETHCA GUXPOGUM
wiHypom. BuUXpoBUN 1IHYp HECKIHUEHHO MAaJIOTO Tepepidy, aje KIHIEeBOI
IHTEHCUBHOCTI Ha3UBAETHCS 8UXPOBOI) HUMKOIO.

[Ipu ycmanenomy pyci cekyHJIHa BUTpaTa € BEJIMYMHOIO MOCTIMHOIO IS yCiX
nepepiziB JaHOTO CTPYMEHIO 1 HA3UBAETHCS PIGHAHHAM ROCHIUHOT 6umMpamu.

Piusunas [[. bepnymni siBise co0oro BHUpa3 3aKOHY 30€peKEHHS €HEeprii, 110
3aCTOCOBYETHCS IO CTPYMEHIO pyxomoi piaunu (razy). Pienannsa /. bepuynni ona
HeCMUCIUBO20 cepedosuwya: CyMa CTaTUYHOTO TUCKY 1 IIBUAKICHOIO HAmopy B
J000MYy Tepepisi OTHOTO 1 TOTO K CTPYMEHIO € BEJIMUYMHOIO NOCTiHHOM0. PiBHsHHSA /1.
bepHy1l € OCHOBHUM PIBHSIHHSIM a€poriipora3oguHaMiKy, BCTAHOBIIIOE 3B'A30K M1k
THUCKOM, HIBUJKICTIO 1 TYCTHHOIO y PI3HUX Iepepi3ax CTPYMEHIO YCTaJeHoi Tedil
piauHu (Ta3y). PIBHSHHS BUKOPHUCTOBYETHCS MPU OOIPYHTYBaHHI (D13MYHOI CyTHOCTI
BUHUKHEHHS MIAMOMHOI CWiM Ha Hecyuux mnoBepxHsax. Ha piBusuani /. bepnymmi
noOyI0BaHO MPUHIIUII BUMIPY MBUJKOCTI MOJALOTY JIA 3 1omomMororo npuitMaibHUKA
MOBITPSIHOTO THCKY.

Ilpakmuuna yacmuna 3aHAamms
Po3B’ 130k THIOBUX 3a1a4 1o TemaM Ne 11 2.

Hepe.]IiK INUTAHDb 10 MMCbMOBOI'0 KOHTPOJBHOI'0O CKCIIPEC-3aBAAHHA

ITo Temi Ne 1
1 AepomuHamika SK Hayka, i1 CKJIaJOBI YaCTUHHM, OCHOBHI HampsiMu ii

PO3BUTKY.
2 llousarrsa npo JIA, npuHIMIY BUHUKHEHHS MAKOMHOI cuiH 1 ooty [1C.
3 CyTHICTB TNOTE3U CYIIJIBHOCTI CEPEIOBUIIA, XapaKTEPUCTHKA CEPEIOBUIIA
3a ynuciaoM Kuyzacena.
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4 Atmochepa 3emmi, 1ii OymoBa, OCHOBHI (I3W4YHI TapaMmeTpH, IO
XapaKTepU3yroTh ii BJIACTUBOCTI 1 BUKOPHUCTOBYIOTHCS B
aeporiipora3oAMHaMiIIi.

5 Tigpoaepomumnamika, SIK KOMIUIEKCHA HayKa, PO3BHTOK 1 XapaKTepUCTUKA
PO3MLTIB AMHAMIKHM PiIUHU 1 ra3iB, K CAMOCTIHHIX HAYKOBUX HAIPSIMIB.

6 Jlunamika TONBOTY SK HayKa, I TpU3HAUEHHS 1 3a1adi, AKI MOXKHA
PO3B’SI3yBaTH 3 ii JOMOMOTOIO.

7 Xapaktepuctrka (i3U9IHOI BIIACTUBOCTI PEUYOBUHU: IHEPTHICTD 1 TUTMHHICT,
G13UMYHUX TapaMeTpiB: MacoBa I'yCTHHA, TUTOMA Bara 1 MUTOMHK 00’ €M.

8 Xapakrepuctrka (pi3M4YHOI BIACTUBOCTI PEUYOBUHHM: B’S3KICTh, JUHAMIYHHUI
1 KIHEMaTUYHUN KOe(DIIIEHTH B’S3KOCTi, TPAAIEHT IIBUAKOCTI, (HI3UYHOTO
napaMerTpy: TeMIeparypa cepeloBUILA.

9 Xapakrepuctuka (i3UUHOI BJIIACTHBOCTI PEUYOBUHU: CTHUCIUBICTH, MOJIYIb
NPY>KHOCTI 1 PI3UYHUX apaMeTpiB: YUCIo Maxa 1 IIBUIKICTh 3BYKY.

10 XapakrepucTtuka ¢hi3M9IHOI BIACTHBOCTI PEUOBHHH: MUTOMA TEINIOEMHICTH 1
BOJIOTICTh, (D 13MYHOTO MApaMETPy: TUCK B CEPEOBUIIIL.

11 Xapakrepuctuka GI3MYHMX MapaMeTpiB: TUCK B CEPEIOBHUII, KOB3HA
HaIpyra 1 3aKOHy BHYTPIIIIHBOT'O TEPTS.

12 Xapaktepuctuka  (I3UYHOI  BIACTUBOCTI  CEPEOBHUINA:  BOJIOTICTH,
aOcoiroTHa 1 BigHOCcHA. [loHsaTTd yncna Pelinonsaca.

13 Xapakrepuctuka ¢i3M9IHOT BIACTUBOCTI PEUOBHHU: CTUCIUBICTS 1

IHEPTHICTh, TPAAIEHT IBUIKOCTI.

Ilepenik 3aga4 10 NHCbMOBOI0 KOHTPOJIBHOI0 eKCIPec-3aBIaHHSA
Busznaunt nutomMuii 00’€eM, MUTOMY Bary, MacoBy TYCTUHY 1 IIBUAKICTb 3BYKY
noBITps Ha BuXxOAi 13 comna TPJI, sxmio Bigomo, IO THCK pPiBHIEThCA 1,2
kI¢/em?, a Temneparypa 500°C.

Bu3HauuTH Ha CKIIBKH TPaayCiB 1y CKUIBKHM pa3iB MIJBUILMIACH TEMIIEPATYpa
razy no mkanaMm Llenscis 1 KenbBiHa, SKIIO NpH CTUCKAHHI Ta3y B LMJIHAPI
Temrneparypa migsumunacek 3 temnepatypu + 30°C mo + 300°C, a takox B
CKUIBKH pa3iB MiIBUIIUIACH TIPU IbOMY IIBUAKICTH 3BYKY.

BusHauuTti y CKUTBKH pa3iB MiABUIWIACH IIBHUJKICTH 3BYKY TOBITpS, SKIIO
IpH CTHCKAaHHI HOro B LMIIHApI Temmeparypa migsumunacsk 3 + 20°C mo +
500°C i mBMAKiCTH pyXy MOBIiTps mpu umcai Maxa M = 0,7 Ta TeMneparypi
500°C.

Bu3HaunTi MacoBy T'YCTHHY, TUTOMY Bary i MATOMUK 00’€M, SKIIO Bara ras
piBHsieThest 7 I, a 06°em muminapa ckinagae 0,9 Ji, a Takok Macy rasy.
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5 Tuck mnositps Ha Buxomi i3 kommpecopa TPl pisaserscs 10 kI'c/em?,
temnepaTypa-400°C. BusHaunTn nmutomuii 06’e€M, MacoBy TI'yCTHHY, IMHTOMY
Bary i1 MIBUJIKICTb 3BYKY TTOBITPSL.

6 BusnauuTtH Bary i1 macy MOBITps, SIK€ MOCTYMIJIO B LMIJIIHAP, SKIIO 00’ €M
WTIHJIpa IPU PyCl MOPIIHS BHU3 PIBHAETHCS 4 JI, THCK 1 TeMIiepaTypa B KiHII
TakTy BCMOKTyBaHHs piBHseThes 1,5 kIe/em? 1 90°C.

7 Y CKUIbKH pa3iB 3MEHIIUTHCS 00’€M ra3y B IWIIHIPI B MPOIECI CTUCKAHHS,
SKIIO MePe CTUCKAHHAM TUCK 1 Temmeparypa piasumucs 1,8 kI'e/em?i 35°C, a
B KiHIIi CTHCKAaHHs TUCK i Temmeparypa piBHsimca 16 kI'c/em? i 600°C, a
TaKO0’X 3MIHY IIBUJIKOCTI 3BYKY IIPH 3MiH1 TEMIIEpaTypH.

8 BusHauuTH Bary 1 Macy TOBITpsS, IO MICTUThCA B OOpTOBOMY OasloH1
raJIbMiBHOT CUCTEMH BEPTOJIbOTY, SIKIIO 00’€M OaioHy PIBHSETbCS 6 JI, TUCK
piBageTsca 190 kI'e¢/em?, a Temneparypa + 35°C.

9 BwmsHaunTtH Koe(dimieHT KiHEeMaTHYHOI B’s3KocTi MOBITps Ha BucoTi 10000 M,
AKIIO0 KOE(MIIIEHT TUHAMIYHOI B SI3KOCTI Ha 11 BUCOTI PIBHAETHCS 1,457+10°
H c¢/m?, a tak xe uncio PeifHonsaca misa mBuakocti V = 360km/rox i xopi
npodinsg b =1500mm.

10 BuzHauut THUCK, MAacoBy TyCTHHY 1 IIBHJKICTh 3BYKY Ha BHCOTI, SIKIIO
Temrieparypa Ha 3emii piBHseTbess +10°C, a Ha Bucoti -40°C i uncno Maxa
npu mwBuakocti V = 420km/ron/

11 Busnauutn uncia Maxa 1 PetiHonsnca Ha Bucoti 10000 M, Ko MIBHIKICTH
mitaka piBHiIeTbea 900 wkm/roa, mBHAKICTH 3BYKY Ha 3emii 0,340 km/c,
koe(ilicHT KiHEMATHMYHOI B’S3KOCTI IOBITPS Ha BUCOTI piBHAcThCH 3,55+107°
m?/c, xopaa kpuia piBHseThCs 150 eMm.

12  BusHauutu MacoBy TYCTHHY, MHUTOMY Bary 1 TUTOMHH 00’e€M TIpH
HaJJIAIIKOBOMY TUCKY Puss. = 4900 Ila i Temmeparypi t = 200°C, npuiinsasimmy,
mo arMochepuuii TuCK pa = 98100 Ila, ra3ora mocriitHa moBitps R = 287
Jax/kr+"K.

13  PiBeHb Ma3yTy y BepTUKAIBLHOMY HWITIHIPUIHOMY pe3epByapi aiametpom d

= 300cm 3a nmesikuii yac 3HM3MBCS Ha Ah = 5 am. Busnauutu Mmacy i Bary
BUTPAUEHOT0 Ma3yTy, a TaKOX MUTOMI 00’€M 1 Bary, SIKIIIO MacoBa I'yCTHHA
IpH TeMIepaTypi HaBKOIUIIHLOro cepeposuma t = 20°C pisuserscs p = 960
kr/m®.(9)

14  Bu3HauuTU TYCTHMHY, IUTOMY Bary 1 MUTOMHUH 00’€M cyMilli, SKIIO 10
06’emy W1 = 6 a1 macna M-12, ryctunoro p1 =880 kr/m?, nonumm xepocun TC-
1 rycrunoro p2 =800 kr/m®i orpumanu cymim 06’eMom Wey = 11 1.

15 Busznauutu nutomMuii 06’eM W 1 MUTOMY Bary 7y PiAWHHU, SKIIO MacoBa
ryctuHa ii piBHgeThea p = 901 kr/m3, a Takox macy M i Bary G, sxmo
BUATIEHHUH 00’ eM piaunu piBHAeThCs W = 500 J1.(5)
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16 B pesepByapi 3Haxoauthcsi 50 j HadtH, sxa BaxuTh 420 H, BU3HAUHNTH
MacoBY T'yCTUHY, MTUTOM1 00’ €M, Bary 1 Macy HadgTu.(12)

17 O6’em mazyty 3Hu3uBCsS Ha 1500 J1, BUBHAYMTH Ha CKIJIBKH 3MEHIINJIACH
Maca i Bara MasyTy, SKIOIO MacoBa T'yCTHHA piBHAeTbca 990 kr/m°, a Takox
BHU3HAUMTH MUTOMY Bary i muToMuii 06’ emM Ma3yty.(16)

18 Bu3HauuTH y CKUIbKH pa3iB MiABUINIMAIACH IIBHIKICTh 3BYKY MOBITPS, SIKIIO
IpH CTHCKAHHI HOTO B IMIHAPI ABUI'YHA TeMIlEpaTypa migsummnack 3 + 20°C
no + 500°C, a Tako Ha CKiIbKM TPaaycCiB i y CKiIBKM pasiB ITiJIBHIIAIACH
TeMreparypa rasy mno mkangaMm Llenbcis 1 KenbBina.

Hepe.ﬂilc IMIUTAHDb 10 MMCHbMOBOI'0 KOHTPOJIBHOTI0 €KCIIPEC-3aBAaHHA

ITo Temi Ne 2
1 PiBHSIHHS CTaHy Ta30BOr0 CEpeloBUIIA 1 HOro MPaKTUYHE BUKOPHCTAHHS B

aeporiiporazoguHaMiIli.

2 PiBHsiHHS 30€epeKeHHs eHeprii MOTOKYy pIAWHH 1 ra3zy, HOro mpakTU4YHEe
BUKOPUCTAHHS B a€pOT1IPOra30InHAMILII.

3 PiBHAHHS HEpPO3PUBHOCTI TOTOKY PIAMHM 1 razy 1 MOro mnpakTHYHE
BUKOPHUCTAHHS B a€pOriIpora3ouHaMiII.

4 PiBusaHs Jl. bepHysuti Ajig pyXoMOro MoTOKy piJIMHU 1 Ta3yl HOro mpakTU4YHe
BUKOPUCTaHHA B a€pOT1IpOra30JuHaMILI].

5 TeoperuuHni Mojenal MOJACIIOBAHHS TeYli MOTOKY PIJUHM 1 ra3y HaBKOJO
TBEPAUX TLI.

6 OxapakTepu3yBaTH MPSIMOJIHIHHUI PIBHOMIPHUAN PyX MOTOKY PiIMHU 1 rasy,
JIaTU BU3HAUCHHS TepMiHaM: TpyOKa TOKY, JIHISI TOKY, TPAEKTOPIS.

7/ OxapakTepu3yBaTd BUXPOBHM TMOTIK PIAMHU 1 Tra3y, JaTd BU3HAYCHHSA
TEepMiHAM: BUXpOBa TPyOKa, BUXPOBA JIiH1s, BUXPOBHM IIHYD.

8 BusHaueHHA MOTOKY, PO3KPUTH TIOHATTS YCTAJIEHOTO 1 HE YCTaJEHOTO
MOTOKY, CTIEKTPY TeUil HAaBKOJIO TiJI.

9 @izuyHa KapTUHA Tedii PiIMHU 1 Ta3y HABKOJIO TBEPAUX TiJ, XapaKTEPUCTHKA
30H Teyil.

10 3actocyBanns piBusaub JI. Eitnepa 1 [I. bepuymmn ayis nmosicHeHHST (i3udHOT
CYTHOCTI BUHMKHEHHS TIIHOMHOI CHJIA B a€pOTipora3onHaMiIll.

11 TpakTtrune 3acTocyBaHHs piBHSAHb Knailinepona-MeHpeneeBa 1 30epeKeHHs
€Heprii ra30BOro MOTOKY B a€pOT1IPOTa30JHuHAMIIII.

Iepeaik 3aga4 10 NHCbMOBOT0 KOHTPOJIbHOI0 €KCIPec-3aBIaHHS
1 Ha sxiii BUCOTI 3I1MCHIOETHCS TOJIT JiTaKa, SIKIIO TeMIeparypa MOBITpsS Ha
nosepxui 3emmi cranoButh + 30 °C, a 3a Goprom IiTaka Temmeparypa
cepenosuma cknanae Minyce 35°C. Bu3HaunTH IIBMAKICHUM THCK IIOBITPSHOTO
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MOTOKY Ha BU3HAYEHIN BUCOTI, SIKIIO MIBUJKICTH MOJIbOTY JiTaka ckiagae 420
KM/TO0/.
[Tpu monboTI Ha 3a7aHIA BUCOTI MOKA34MK ynciia Maxa noka3aB 3HaueHHs 0,8,
a TOKa3YMK IIBHAKOCTI MOJbOTY JiTaka Ioka3zaB 864 km/roa. BuzHauutu
(bakTUYHY BUCOTY MOJBOTY JIiTaKa 1 IIBUAKICHUI TUCK Ha 11 BUCOTI.
Busnaunutu po3mip mBuiakicHoro tucky Ha Bucotax H = 0 i 4000 m, npu
mBuaKocTi 400 KM/Toa, a TakoX urciaa Maxa Ha BiIIIOBIJHHX BHCOTAaX.
BusHauutu, Sk 3MIHUTHCS MAaKCHUMaJIbHA IIBUAKICTH MOJIBOTY JIiTaKa MpH 3MiH1
TemnepaTypu mnositps Bix mimye 40 °C no + 40 °C, sxmo ymcino Maxa
piBHsieTbes 0,8.
Jlitak netuts Ha BucoTi H = 8000 m 3 mBuakictio V = 720 km/roa. Sxy
MIBUJKICTh OyJle TOKa3yBaTH NpPUJIaJ] MOKa3HHKA IBHUIKOCTI, SKIIO IIKaa
npwiany Biarpagopoana Ha Bucoty H = 0 m. Busnauutu uncno Maxa npu
3aJIaHUX BUXITHUX JaHUX.
BuzHauuTu aiameTp KaHaly Kpyrjioro nepepisy Teuii piaAuHM, SIKIIO IBUJIKICTh
Teuii V = 100 e¢m/¢, 06’emMua Butpara Boau ckinagae Qw = 200 m%c, a Takox
BU3HAYUTH MACOBY BUTPATy, SKIIO MUTOMUN 00’€M PIAMHHU PIBHIETHCS W =
1,18+10°3 m¥/kr.
BusHaunty MBUAKICHMA THCK IIOTOKY, IO OOTIKAa€ JTakK B IOJBOTI 3
mBuakictio 480 km/rom Ha Bucotri 5000 M. 1 TOBHHMH THCK, SKIIO
atMochepHU THCK Ha JaHiil BUCOTI ckiianae 54052 Ila.
BuzHauuTH, SIK 3MIHATHCS IIBUAKICTh MOJIBOTY JIITAKa P 3MiHI TEMIIEpaTypH,
k1o ynciao Maxa M = 0,9:

e 3MMOIO, pH Temneparypi t1 = minye 30°C;

e BIiTKY, Ipu Temmeparypi t2 = + 50°C.
Jlitak netnth 3 mBuUaKicTIO V = 1152 kM/roa, sSK 3MIHUTLCI 9nclIo Maxa Ha
BHCOTAaX IOJIBOTY, SKIIO TEMIIEPATypa MOBITPs HAa LIMX BUCOTax ckiuagae +5° i
minyc 35°C.

10 Buznauutu, $SK 3MIHUTBCA PO3MIp IIBHJAKICHOTO THUCKY Ha €JIEMEHTH

KOHCTPYKIIi JIiTaka, KU JICTUTh 3 MBHIKICTIO V = 540 km/roa., mpu 3MiHi
Bucotu 3 Hi = 1000 m 10 H2 = 6000 M, a TakoXk MOBHUM THCK Ha BHCOTI 6 KM,
AKII0 aTMochepHuil TUCK piBHsAeTbes 47217 Tla.

11 Busnauutu (hakTU4YHY BHUCOTY MOJBOTY JiTaka, SKIIO Opuiiag uyuciaa Maxa

noka3ye 3HaueHHss M = 0,7 , a TOKa)XYKK IIBUIKOCTI MOKa3y€ 3HAYEHHS V pax'=
792 km/Ton.

12 BuzHaunT MBHUIKICTH TEYil TOBITPS B CTPYMEHI, SKIIO JITaK JICTUTHh 3

mBuAKIcTIO V = 540 KM/roa, mpy 3MEHIIEHH] IOl TOMEPEYHOro Mepepizy
CTPYMEHIO y 2,5 pa3u, a TakoX po3Mip MIBUIKICHOTO THUCKY CTPYMEHIO Ha
BHCOTI () KM.
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13 BuszHauntu, SK 3MIHATBCS 4YHCIO Maxa TOJIbOTY JiTaka, SKUW JETUTh 3

mBHAKICTIO 720 kM/rox rmpu 3MiHi Temneparypu 3 t1 = minye 15°C 1o t; = +
35°C.

14 Jlitak netuth 3 mBUaKICTIO V = 1240 km/roa., sk 3MIHUThCS 4Ynuciio Maxa npu

3MiHi1 BUCOT noas0Ty 3 3000 M 10 11000 m.

15 Busnauuty, SK 3MIHUTBCA PO3MIp IIBHJIKICHOTO THUCKY 1 MOBHUH THUCK Ha

€JIeMEHTH KOHCTPYKITi JliTaka, KM JETUTh 3 mBUAKICTIO V = 720 km/rof.,
ripu 3miHI BucoTd 3 Hi = 2000 m 1o H> = 4 km, skmo atMochepHuil THCK Ha
X Bucortax ckiagac. 79499 Ila 1 61661 Ila, BiamoBigHO.

Cnmcok peKkoMeHI0BaHOI JiTepaTypu
OcHoBHa JiTeparypa:
KorenbnikoB I'. H., Mammiok O. B., AeponuHamika JITaJbHUX araparis.
[Tinpyunuk. -K.: Bumia mkona, 2002. — 255 c.
HaBuanpHuil nociOHUK «AepoauMHaMika Ta JAMHAMIKA IOJILOTY BEPTOIHOTA.
Yactuna I, «Aeponunamika BepronboTay / A. I. 3inuenxo, O. O. bypcaina, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYTIC, 2016.—402 c.: in.
HapuanbHuil mociOHUK «AepouHaMika Ta JAWHAMIKa IMOJBbOTY BEPTOJIHOTA.
Yacrs I, «/lunamika nonboty Bepronbota». / A. I. 3inuenko, I. b. KoBroHIOK,
B. M. KocreHnko Ta iH.; 3a 3ar. penakuieto B. M. Kocrenka ta I. b. KoBroHtoka.
— X.: XVIIC, 2010. — 272 c.: 1.
OnopHUil KOHCIIEKT 3 HAaBYAJIBHOI MHCIUIUIIHU «AepoauHaMika, JUHAMIKa
HOJBOTY Ta TMpakTUYHa aepoauHaMika»y. Yactuna 1 «AepoanHamika
BepTONBOTY». ABTOp: [TuensHukoB C. I.
OnopHUM KOHCIIEKT 3 HABYAJIBHOI AMCIUIUIIHU «AepoJMHaMiKa, JTUHAMIKa
MOJILOTY Ta NpakTU4Ha aepoauHamika». YactunHa I «/luHamika moabOTY».
Asrop: [TuenpHukoB C.1.
AponuHaMika JIITAbHUX anapatiB: HaBuaidbHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. [nenko, 1. b. Koprontwok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: i
Jle6imp B. T'., Mupropon FO. 1., Aeporimporazomunamika. [ligpyunuk X.:
XVIIC, 2006. — 350 c.
JlonomixkHa JiTeparypa:
Mxwutapsa A. M., Aepoaunamika. Iligpyunuk. - M.: MammHoOyayBaHHS,
1968. — 430 c.
Koxkynina JI. X., OcnoBu aeponunamiku. Iligpyunuk. - M.: Tpancnoprt, 1976.
—208 c.
[Mpunkep . M., CaxapoB I'. W., Aepomunamika. I[limpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.
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4 Bomoako A. M., Bepromit B ocobmuBiii cutyamii. Iligpyunuk. — M.:
Tpancnoprt, 1992. — 262 c.
5 Bomoako A. M., bes3meka moyboTIB BepTodboTiB. I[limpyunuk. — M.:

Tpancnoprt, 1981. — 224 c.

6 Bomonko A. M., l'opmikoB B. A. BepronvoTu: JoBiAHHK MO aepoauHaMIIl,
JUHAMIII TOJBOTY BepTONbOTy. HaBuanbumii mocionuk. — M.: BoenBupar,
1992. — 557 c.

7 Anasu O. M., Pomacesnu B. ®., AepoaunHamika 1 AMHaMiKa TOJBOTY
BepToIbOTY. [linpyunuk. - M.: BoenBunar, 1973. — 446 c.

8 byparo I'. ®. Aepoaunamika, Y.1. Ilimpyunuk. - M.: BIIIA im. M. €.
Kykosckoro, 1957. — 350 c.

9 BorskoB B. JI., Aepomunamika JIA 1 rigpaBmika ix cuctem, Y.1.
Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. J)KykoBckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitampHi anmapatm 1 Oe3meka mosboTy. Ilimpyunuk. - M.:
BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 bazos JI. U., Aeponunamika BepTonboTiB. [linpyunuk. - M.: Tpancnopr, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinioB I'. A., [IpakTidHa aepojuHaMika BEpTOJIbOTIB.
[Tinpyunuk. - M.: BoenBunart, 1984. — 484 c.

13 Bonoako A. M., OcHOBH JBOTHOI €KCILTyaTallii BEpTOJIbOTIB. AepoaruHaMIKA.
[Tigpyuynuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosasnieB E. JI., YnoBenko B. A., OCHOBU aepoJMHAMIKH 1 AUHAMIKA MOIBOTY
jerkux BepTosboTiB. HaBuansHuit mocionuk. - X.: Kb Aepokonrep, 2008. —
280 c.

15 HamykeBuu A. B., Aeponunamika nmitaka. [ligpyunuk. - M.: BoenBunar, 1966.
—208 c.

16 Mxurapsa A. M., 30ipHuKk 3amad mo Kypcy “Aepomexanika’. HaBuanbHmii
nocionuk - K.: KIIIA, 1976. — 100 c.

17 7Kabpo A. A. Teopida 1 TexHika nonbory. HaBuanbHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHUIIBKMIA Bl Aepodiioty, 1956.-400 c.

18 Aponin I'. C. [Ipaktnuna aeponuHamika. [ligpydyHuK mJis TbOTHOTO CKJIAMY.
M.: BoeuBunaBaunrso, 1962. — 384 c.

Hopmartugna mnitepatypa:
1  JCTY 22499 - 77. Anapatu BUHTOKpwI. MexaHika MoJb0Ty B aTMocdepi.
Tepminu. BuzHaueHHs 1 giTepH1 o3HavueHHs. BumaBHuTBO cTanaapTis, 1981.
2 JICTVY 23281 - 78. AeponuHamika JeTalbHUX anaparTiB. Tepminu. BusHaueHHs
1 OykBeHHI no3HayeHHs. BunaBHuuTBO crangapris, 1981.
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3 JACTY 20058 - 80. dunamika jiTaJpHUX amapaTiB B atMocdepi. TepmiHu.
Busnadenns 1 giTepHi mo3HaueHHs. BumaBHUIITBO cTaHAapTiB, 1976.

4 JCTY 23199 - 80. T'azomunamika. Tepminu. BusnauenHs 1 JnitepHi
MO3Ha4YeHHS. BUIaBHUIITBO cTaHapTiB, 1978.

S5 JCTY 221890 - 76. ®ro3ensk, Kpuiia 1 ONEPIHHA JITaKiB 1 BEPTOJBOTIB.
Tepminu. Buznauenns i niTepHi no3HadeHns. BunaBuunreo crangapris, 1976.

IpakTruHe 3aHaTTS Ne 2.

TEMA Ne 3: ®i3uyHa CyTHICTh ra3oMHaMiuyHux ocodjmBocteil. Teopema
M. €. /KykoBCbKOro npo nigiioMay cuiy kpuja. ®izu4Ha CyTHiCTb TepTH
B NIPUMEKOBOMY ILAPi

TeMaTH4YHI NMTAHHA NPAKTUYHOIO 3aHATTHA Ne 2:

1 ®izuyHa CyTHICTH BHUXPOBOTO 1 TMOTEHLIMHOTO pPyXxy. Bukopucranus
ra3oiMHaAMIYHUX O0COOJIMBOCTEN MPU MOJEIIOBAHHI TeUli 1 HECYYHUX MMOBEPXOHb
JIA.

2 Tlpaktuune 3actocyBaHHs Teopemu M. €. )KyKOBCBKOTO B aepOAMHAMIIII.

w

®di3uyHa CyTHICTH 1 MPUYUHU 3MIHHA IPUMEKOBOTO II1apPy.
4 CyTHICTH B'3KOi KpU3H, BIAPUBY MOTOKY MPU TO3BYKOBIM Teuii 1 XBUILOBOTO
BIJIPUBY.
5 Cnocobu kepyBaHHS MPUMEKOBUM IIIAPOM.
Mema 3anamma.
1 3akpiruieHHs TEOPETHMYHUX 3HAHb IIOJ0 CYTHOCTI BHXPOBOIO PYyXy 1 HOTO
BUKOpHUcTaHHA B Teopemi M. €. )KykoBchKkoro.
2 3akpiluieHHA TEOPEeTUYHHX 3HAaHb MPO (i3UYHY CYTHICTH 1 MPUYMHU 3MIiHH
MPUMEKOBOTO 1Iapy.
3 PO3KpUTTS CyTHOCTI KPU30BUX SIBUII B MPUMEKOBOMY IIApi: BiIPUB MOTOKY,
B’s13Ka KpH3a 1 XBUWJILOBUM BiJIPUB.
KinpkicTh rogus —2.

ITopsiiok mpoBeIeHHS 3AHATTH

Teopemuuna yacmuna 3anamms
@i3uyHa CYTHICTb BHUXPOBOIO 1 MOTEHUIMHOrO pyxy. Bukopucranus

ra30MHAMIYHUX OCOOJIMBOCTEH MpU MOJCIIOBAHHI TEYii 1 HECYUUX MOBEPXOHb JIA.

HapuanbHi nUTaHHA
1 Teopema M. €. XXykoBCbKOTro mpo MmiIHOMHY CHIJIy: BU3HAYEHHsI, CyTHICTb 1

po3paxyHKoBa (Gopmyia.
2 3anexHICTh Koe]illeHTa MiIHOMHOT CUJIM B KyTa aTaku, ii (i3uyHa CyTHICTh
1 XapaKTepHI IUIbHUII Ha Tpadiky.



17

3 CyTHICTb BHUXPOBOi Tedyii, XapakTEepUCTHUKAa OCHOBHUX IapaMETPIB BUXPOBOI
Teuli: Hampyra BUXOpa, IUPKYJAIIS MIBHAKOCTI, 1HAYKIIHHA KOJIOBA
MIBUIKICT.

4 CyTHICTb MOJEIIOBAaHHS TeYii Ta30BOI0 IMOTOKY Ta30dWHAMIYHUMU
0COOJMBOCTSIMH 1 i1 KOPOTKA XapaKTEPUCTHKA.

5 ®opmymna bio-Casapa, ii 3aranpHUI BUTIISAA 1 3aCTOCYBAHHS 1T HECKIHUCHHUX
1 HaMiB-HECKIHYEHHUX BHUXOPIB.

6 CyTHICTh MPUMEKOBOTO MIAPy, HOT0 BH3HAYEHHS 1 XapakTep 3MiHU (DI3UUHUX
mapa-MeTpiB 110 TOBILKHI APy .

7 CrpykTypa TpHUMEXKOBOrO IIapy, aIrOPUTM  PO3PAXyHKY  OCHOBHHUX
MOKa3HHKIB.

8 VYMOBU 3MIHU CTPYKTYpU MPUMEKOBOTO IIapy, BIUIUB YMOB OOTIKaHHS Ha
MIOJIO’KEHHS TOYKU MIEPEXO0.Ty JIJaMiHAPHOTO IIapy B TypOYJICHTHHIA.

9 TIlousaTTs mpo KpuTHYHE Yucio PeiiHonb/ca 1 1oro BIUIMB HA 3MiHY CTPYKTypH
PUMEKOBOTO Iapy.

10 ®di3uyHa CYTHICTH TEPTS B MPUMEXKOBOMY Miapi. @opMysu po3paxyHKy CHII
TEPTs MpU JaMIHAPHIN 1 TYpOYJIEHTHINA CTPYKTYpl IPUMEKOBOTO IIAPY.

11 ®di3uyHa CyTHICTH BIJIpUBY MOTOKY B MPUMEKOBOMY Iapi NP JO3BYKOBIii
IIBUIKOCTI.

12 ®izuuna cytHicTs napagokcy Eitnepa-Jlamambepa 1 0OTIKaHHS IMTIHAPHYHUX
T TOTOKOM PeabHO1 PIAVHHU.

13 [ToHATTS PO B’A3KY KpU3y MPH 0O0TIKAHHI TBEPIUX Ti MOTOKOM.

14 ®i3uyHa CYTHICTh XBWJIBOBOTO BIIPUBY B MPUMEKOBOMY IIapi Mpu
HaJI3BYKOBIM IIBUIKOCTI IIOTOKY.

15 ®i3uyHa CyTHICTD 1 BUJIU KEPYBaHHS MPUMEKOBUM HIAPOM

Ili1an 3aHaTTSH
1 TIpoBeneHHS YCHOrO OMMUTYBAaHHS 32 TEMHUOIO 3.
2 Tloxa3 HaBYaJIbHUX (DITBMIB:
2.1 Edexktu B’s3k0i piauHu 1 razy. Dparment 6.: “Jlaminapna i
myp6ynenmua meuis. Ipumescosuti wap” — (7.2.1.6) — 10 xB. 16 c.
2.2 Edextn B’ s13K01 piguHu 1 razy. @parment 7.: “Kepysanus npumesrcosum
wapom. 3nimno-nocadouna mexanizayis kpuna” — (7.2.1.7) — 9 xB. 35 c.
3 Po03B’s30K TUIIOBUX 3a/1ad.

PexoMenoBaHa Jiiteparypa
1.1-30...35; 1.2-132...139; 1.3 -20...79 1.4 - 108...132; 1.8 - 41...56; 3.1; 3.2.
Ilpakmuuna wacmuna 3anamms
P03B’s130K TUTIOBUX 337124 3a TEOPETUIHUMH MaTepiaiaMu TeM 3 1 4.
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IlepeJiik NMTaHb 10 MUCHMOBOT0 KOHTPOJIBLHOI0 eKCIIpec-3aBIaHHsl
Teopema M. €. XKyKkoBcbKOTo mpo MiTHOMHY CHJIY: BU3HAUEHHS, CYTHICTb 1
po3paxyHKoBa (popmya.

3anexHicTh KoedilieHTa MAMOMHOI CHUIM BiA KyTa aTakd, ii (i3uyuHa
CYTHICTb 1 XapaKTepHI JUJIbHUIN Ha Tpadiky.

CyTHICTh BUXpPOBOI Teuli, XapaKTepUCTUKAa OCHOBHUX MapaMeTpiB BUXPOBOI
Teuli: Halpyra BUXOpa, UPKYJIAIIS IBUIKOCTI.

Teopema ['enbmroblia i ii CyTHICTh, BU3HAYEHHSI HAIIPYTH BUXOpa.
Teopema Crokca 1 i CyTHICTh, BHU3HA4YEHHS IHAYKIIMHOI KOJOBOI
IITBUIKOCTI.

Teopema TomrcoHa 1 ii CyTHICTh, BU3HAYEHHS! LIUPKYJIALIT IIBUIKOCTI.
CyTHICTb Ta30/MHAMIYHUX OCOOJIMBOCTEM, XapaKTePUCTUKA BUTOKY 1 CTOKY.
["a3onuHamiuHa 0COOIMBICTH — AUMOIb, HOTO CYyTHICTh, OCHOBHI ITapaMeTpu
1 GOpMyITH PO3PaXYHKY.

CyTHICTb MOJIEIIOBAaHHS TeYil Tra30BOr0 IMOTOKY TIa30JAWHAMIYHUMHU
OCOOJIMBOCTSIMH 1 11 KOPOTKA XapaKTEPUCTHKA.

®opmyna bio-CaBapa, 11 3araJibHUN BUIJAI 1 3aCTOCYBaHHS JUIs
HECKIHYEHHHX 1 HaIlIB-HECKIHYEHHUX BUXOPIB.

Ilepenik 3a1a4 10 NHCHLMOBOI0 KOHTPOJIbHOI0 eKCIpec-3aBAaHHA
BusHaunTty SK 3MIHMTBCS TOBHMM THCK B KPUTHYHIA TOYIll HOCOBOI

yacTUHM (ro3elsDKy Jitaka Ha BucoTi 8000 M., SKIIO MIBHUAKOCTI JiTaka
smiHtoeTbes Bix 400 1o 900 km/roa.

BusHaunti sk 3MIHUTBCS IIBHAKICTH TeYil 1 INIBUAKICHHHA THCK B
CTpYMEHSX Haj 1 mia npoduieM, Ko Ha BucoTi noaboty H = 5000 m
npu mBuAKocTi V = 720 KM/roa. mjoila IMONEPEYHOrO MEePETUHY
CTpyMeHIO nepes npodineM piBHsAeTbess S = 10 cM?, 1 3MIHIOETBCA: HaJ
npodinem 3menmyetbes Ha 20%, a mig npodinem 30uTbIIyeThess Ha 40
%.

BusHauuti npuianoBy 1 MOBITPSHY HIBUAKICTH IMOJIBOTY JITaKa, SIKIIO
CTaTUYHUM THCK 3a OOpTOM JiTaka Ha 3a/JaHiil BUCOTI PIBHAETHCA
1,013*10° Ila, THCK B KPUTUYHIN TOYLi Ha (IO3ENSIKI JTiTaKa PIBHACTHCS
1,108*10° IMa., a MacoBa ryctuHa piBHAeThCs 0,5 KI/m>.

BusHaunTt sk 3MIHMTBCS BHCOTa 1 IIBUIKICTH TMOJBOTY JIiTaka, SKIIO
Temrieparypa nosirps 3minroerses 3 + 20 °C na mosepxHi 3emii, 10 MiHyc
45 °C 3a 6opToM JriTaka, a ynciio Maxa piBHsieTbes 0,6,
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5 [Ilpu mompoTI HA 3a/1aHIM BUCOTI MOKA3YMK ynciaa Maxa rmoka3aB 3HAUCHHS
0,8, a moka3yumk MIBUAKOCTI IOJLOTY JiiTaka IOKa3aB 864 km/roj.
BuzHauntu pakTHUHY BUCOTY IMOJIBOTY JIITaKa 1 IIBUIKICHUN THCK.

6 BuzHauuTH pO3Mip MIBUAKICHOTO THUCKY 1 unciio Maxa Ha Bucotax H=101

4000m, ipu mBHaKoCTI 400 KM/TO.

BusnaunTH, SK 3MIHUTBCS MaKCHUMajlbHa IIBHAKICTH TMOJIBOTY JIiTaKa i

INBMIKICHMI THCK IIPY 3MiHi TeMIepaTypu mositps Big minyce 40 °C no +

10 °C, skmo momiT 3miiicHIoeTbes Ha BHcOTi 5000 M, a umcio Maxa

piBHsieTbes 0,8.

Jlitak netuth Ha BucoTi H = 8000 M, sKy MBHAKICTH OyJ€ MOKa3yBaTH

npuwiajg TOKa3HUKa IIBUAKOCTI 1 fka Oyae ¢(akTUYHA TMOBITpsiHA

IIBHMJIKICTB, SIKIO IIOBHUM THCK piBHsAeThes 1,15+10° Ila.

9 Bwu3HaAUWTH SK 3MIHUTHCSI MacOBa BUTpaTa PiAMHM MPH MBHIKOCTI Teuii V
= 125 km/roa. Ha Bucoti 0 M, TIpu 3MiHI JgiaMeTpy TpyOompoBoay 3 25
em? 10 50 em?.

10 BuzHaunTy TOBHHMM 1 IIBUAKICHUHM THCK TOTOKY, IO Ji€ Ha JITaK B
nop0Ti Ha BUcoTi 5000 M. npu uncii Maxa 0,9.

11 Ilpn o0OTiKaHHI Kpuja TMOBITPSHUM TIOTOKOM IUIOIIA CTPYMEHIO
3MEHIIWIACh y 2pa3u. BU3HAUMTH MIBUIKICTH CTPYMEHIO 1 IIBUIKICHHM
TUCK y HaWBYXXYOMY Mepepi3i, SKIIO I[IBHUJKICTh MOJBOTY JIITaKa
piBHsIETbCS 480 KM/T0. HA PiBHI 36MHOI TOBEPXHI.

12 BuzHauuTH, SK 3MIHUTHCS IMIBUAKICHUM THCK TMPH TOJBOTI JIiTaka Ha
Bucoti 2000 m, sxmo uucio Maxa piBHsieThes 0,75, a Temmeparypa
noBiTps 3MmiHIETHes 3 Minyce 30°C no 50°C.

13 BuszHaunty KOE(]IIIEHT KIHEMATHYHOI B’S3KOCTI TOBITPS 1 YHCIO
Petinonpaca Ha Bucoti 10000 M, Ko koedillieHT TUHAMIYHOI B’ SI3KOCTI
Ha Wi Bucoti piBHseThea 1,457-10° H ¢/M?, IIBMAKICTH JiTaka
piBHsIETbCS 420 KM/TO, AlaMeTp (PrOKEISIKY JTiTaKa PIBHAETHCA 5 M.

14 BusnaunTti unciio Maxa 1 uucno Perinonbnca va sucori 10000 M, sxmnio
IIBUJIKICTh JliTaka piBHAETbCS 900 km/roa, KoedilieHT AUHAMIYHOI
B’A3KOCTi Ha Wil BucoTi piBHAeThes 1,457+10° H ¢/M?, xopaa kpuia
piBHsIETBCS 1,5 M.

PexoMenoBaHa Jiiteparypa
1.1-30...35;72...75;1.2 - 50...139; 1.3 - 20...79 1.4 - 61...132; 1.8 - 41...56;
3.1; 3.2.
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Cnucok pekoMeH/I0BaHOI JiTepaTypu
OcHoBHa JiTeparypa:
KorensuikoB I'. H., Mammok O. B., AepoamHamika miTalbHUX arapaTib.
[Tinpyunuk. -K.: Buma mkomna, 2002. — 255 c.
HapuyanpHmii MOCIOHUK «AepoaMHAMiKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacrtuna I, «Aepoannamika Beptonbota» / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: in.
HapuyanpHmii MOCIOHUK «AepoaMHAMiKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacts 11, «/lunamika nonpoty Beprosnbotay. / A. I. 3induenko, I. b. KoBToHIOK,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuiero B. M. Kocrenka ta 1. b. KoBToHoka.
— X.: XVIIC, 2010. — 272 c.: 1.
OnopHuii KOHCHEKT 3 HaBUaJbHOI JUCHUIUIIHK «AepoiauHamika, JuHaMIKa
MOJILOTY Ta TMpakTHYHa aepoauHaMika». YactmHa [ «AepoaumHamika
BepTONIbOTY». ABTOp: [Tuensuukos C. L.
OnopHUM KOHCIIEKT 3 HAaBYAJIBHOI AMCIUIUIIHU «AepoJlMHaMiKa, JTHHAMIKa
MOJILOTY Ta MpakTH4Ha aeponuHamikay. Yactuna Il «/luHamika momboTy».
Asrop: [TuensHukoB C.1.
ApoauHaMika JIITAIbHUX anapatiB: HaBuaidbHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, I. b. Koprontwk, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: L.
Jle6inp B. T'., Mupropon IO. 1., Aeporiaporazomunamika. Ilimpyunuk X.:
XVIIC, 2006. — 350 c.
JlomomixkHa JiTeparypa:
Mxwutapsa A. M., Aepogunamika. Iligpyunuk. - M.: MammHoOyayBaHHs,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [ligpyunuk. - M.: Tpaucnoprt, 1976.
— 208 c.
[Mpunkep . M., Caxapo I'. W., Aepomunamika. Ilizpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.

Bomoako A. M., Bepromt B ocobnuBiii cutyamii. Iligpyunuk. — M.:
Tpancnopt, 1992. — 262 c.
Bononko A. M., besneka mnonpoTiB BepTtonsoTiB. [liapyunwmk. — M.:

Tpancnopt, 1981. — 224 c.

Bomoako A. M., T'opmikoB B. A. BepronwoTu: J[oBimHMK MO aepoauHaMIIIL,
JUHAMILI TOJBOTY BepTosiboTy. HaBuanbHuili mociOnuk. — M.: BoenBupar,
1992. — 557 c.

Anasa O. M., PomaceBuu B. ®., AepoauHamika 1 JHWHaMiKa MOJbOTY
BepToaboTy. [linpyunuk. - M.: BoenBunart, 1973. — 446 c.
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8 byparo I'. ®. Aepoaunamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kyxosckoro, 1957. — 350 c.

9 BorsakoB B. [I., Aepomunamika JIA 1 rigpaBmika ix cumctem, Y.1.
Aeponunamika. [ligpyunuk. - M.: BIIIA im. M. €. KykoBckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitanpHi anmapatu 1 Oe3neka mosboTy. [limpyunuk. - M.:
BITIA im. M. €. Xyxkosckoro, 1987. — 626 c.

11 bazos [I. U., Aepoannamika BepToaboTiB. [limpyunuk. - M.: Tpauncnopt, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinioB I'. A., IIpakTuuHa aepojuHaMika BEPTOJIbOTIB.
[Tinpyunuk. - M.: BoenBuaart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU JTHOTHOI €KCILTyaTailii BEpTOJIbOTIB. AepoJarHaAMIKA.
[Tinpyunuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosainieB E. JI., YnoBenko B. A., OCHOBU aepoJMHAMIKH 1 JUHAMIKA MOJIBOTY
Jerkux BepTosboTiB. HaBuanbhuii nociOnuk. - X.: Kb Aepokonrtep, 2008. —
280 c.

15 HamykeBuu A. B., Aeponunamika nitaka. [ligpyynuk. - M.: BoenBunar, 1966.
—208 c.

16 MxwutapssH A. M., 30ipHuk 3amad no kypcy “AepomexaHnika’. HaBuanbHwmii
noci6uuk - K.: KIIIIA, 1976. — 100 c.

17 7KabpoB A. A. Teopida 1 TexHika nonbory. HaBuanbHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHUIIBKMIA Bl Aepodiioty, 1956.-400 c.

18 Aponin I'. C. Ilpaktuuna aepoannamika. [liIpydHuK Isl IbOTHOTO CKIIATY.
M.: BoeunBunaBauirso, 1962. — 384 c.

HopmatuBHa mitepartypa:
JNCTY 22499 - 77. Anapatu BUHTOKpWJi. MexaHika ToJIbOTy B atMmocdepi.

H

Tepminu. BuznauenHns 1 niTepHi no3HaueHHs. BugaBHuuTBo ctanaaptis, 1981.

2 JICTY 23281 - 78. Aeponunamika neTanpHux amnapatiB. Tepminu. Buznauenns
1 OyKBEHHI MMO3HaYeHHs. BumaBHUITBO cTaHaapTiB, 1981.

3 JACTY 20058 - 80. lunamika jitaqbHUX anapariB B armocdepi. Tepminu.
Busnauenns 1 mitepHi mo3HaueHHs. BunaBHUIITBO cTanmapTis, 1976.

4 JICTY 23199 - 80. T'azomunamika. Tepminu. BwusnadeHns 1 mitepHi
Mo3Ha4YeHHSA. BumaBHUIITBO cTanapTiB, 1978.

5 JACTY 221890 - 76. ®ro3zensk, Kpuiia 1 ONEpIHHS JIITaKiB 1 BEPTOJIHOTIB.
Tepminu. BuzHaueHHs 1 JiTepH1 MO3HAYCHHS. BUIaBHUIITBO cTaHAapTIB, 1976.
KinekicTts rogus — 2.

HaBuajbHi NUTAHHSA:
1 CyTHICTP TPUMEKOBOTO IMIAPy, HOTO BU3HAYEHHS 1 XapakTep 3MiHH
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¢b13MyHUX MapaMeTpiB MO TOBIIMHI LIAPY.

2 CrpyKTypa MPUMEXKOBOrO IIapy, aJIrOPUTM PO3PAXyHKY OCHOBHUX
MOKa3HHKIB.

3 VYMOBU 3MiHM CTPYKTYpPH NMPUMEKOBOTO IIapy, BIUIMB YMOB OOTIKaHHS Ha
MOJIO’KEHHS TOYKU MEPEXO0/Ty JIJAaMIHAPHOTO IIapy B TypOYJICHTHHIA.

4 TloHATTS TPO KpUTUYHE YMCIO PeifHompaca 1 WOro BIUIMB HA 3MiHY
CTPYKTYPH MPUMEKOBOTO II1apy.

5 ®i3u4HA CYyTHICTH TEPTS B MPUMEKOBOMY Iapi. DopMysn po3paxyHKy CHIT
TEPTS MPH JaMIHAPHIN 1 TYpOyJIEHTHIH CTPYKTYpl IPUMEKOBOTO HIapPYy.

6 ®izuyHa CYTHICTh BIJIpMBY MOTOKY B MPUMEKOBOMY IIIapi MPH JTO3BYKOBIii
IIBUIKOCTI.

7 ®iduyHa CcyTHICTH mapaaokcy FEiinepa-Jlamambepa 1 oOTikaHHS
UMIIHAPUYHUX TUT TOTOKOM peajbHOI PIJIUHU.

8 IloHATTS Mpo B’SA3KYy KpU3y Ipu 00TIKaHHI TBEPAUX T1JI TOTOKOM.

9 @i3uyHa CyYTHICTHP XBWUJIBOBOTO BIJPHBY B MPHUMEXKOBOMY IIapi Mpu
HAJI3BYKOBI1H IIBUIKOCTI MOTOKY.

10 ®i3uuHa CyTHICTH 1 BUAM KEPYBaHHS IPUMEKOBUM IIAPOM.

ITopsinok mpoBeeHHSI 3AHATTA

Teopemuuna yacmuna 3anamms

IIpumeskoBuMii mIap — 1€ TOHKUII AP PIAMHMU (2a3y), 1110 TPUIATAE A0 MOBEPXHI
OoOTIKaEMOro TiNa, B SAKOMY MpOSBISIOTBCS B’SI3KI HOro BIACTUBOCTI, 3a
pe3yibTaTaMu SIKMX HIBUIKOCTI YACTUHOK 3MIHIOIOTHCS BiJl HYJIS HA MOBEPXHI TLIA J10
HIBUAKOCTI 30BHIIIHBOTO HE3aralbMOBAHOI'O IOTOKY.

Bucora mo Hopmai BiJ MOBEpXHI TiJIa, 10 BUCOTH, JI€ IIBUIKICTh PIBHAETHCS
HIBUAKOCTI HEBUMYILIEHOTO MIOTOKY, HA3UBAETHCS MOGUIUHOIO NPUMEIHCOBO20 ULADY .

JlamMiHapHUM NPUMEKOBUM IIAPOM HA3UBAETHCS LIAP B IKOMY HaOMIOJAETHCS
cJI0icTa Tedisl YaCTUHOK MO TpaeKkTopisaM, ¢popma AKuX Onm3bka 10 (Gopmu oOTiKae
MOTO TiJja.

TypOyjleHTHUM TIPUMEKOBHM INAPOM  HA3UBAETHCA IIAP B  SIKOMY
B1IOYBA€ThCS EHEPTi-HE TMEepEeMINTyBaHHS YaCTHHOK B IMONEPEUYHOMY HAMPSIMKY,
oOepTaHHs HAaBKOJIO LEHTPY YAaCTUHOK 1 MOCTYNaJbHUI pyX B HANPSIMKY OCHOBHOI'O
MOTOKY, NPU IIbOMY IHTEHCHUBHICTb EPEHECEHHS KUTBKOCTI pyXy 30UIbIITY€ThCS.

Kputnyaum 4uciaoM PeiHOJIbACA HA3UBAETBCA YHUCIO, MPU  SKOMY
B1I0YyBA€ThCS NEPEXiJl BiJl JIAMIHAPHOI Tedil 10 TYpOYJEHTHOI 1 piBHIETbCI Rexp =
2320.

BmiuB B’A3KHMX BIacTHBOCTEW pIAMHM (Ta3y) 3aKIOYAEThCS B TOMY, LIO Y
MOBEpXHI 00TIKaeEMOTO Tua (MPUMEKOBOMY IIapi) BUHUKAKOTH CHIH, IO
MEPEIIKOKATh KOTO PYXY.
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SBuie BiAPUBY NPUMEKOBOTO IIIapy, BU3BAaHE IMMJABUIICHHSIM THCKY 3a
CTpUOKOM YIIUTbHEHHS, HA3UBAETHCS XGUIbOBUM GIOPUBOM.

OOTiKaHHS YaCTHH JIiTaka MOTOKOM IMOBITPSl CYNPOBOKYEThCS Nedopmarliiero
CTPYMEHIO 1, SK CIHIJICTBO, 3MIHOK IIBHJKOCTI 1 THCKYy IIO TIepepizaM I[bOro
cTpyMeH0. Taki 3MiHM THCKYy Ha3MBalOTh 30ypeHMM THCKOM ab0 MalluMU
30ypIOBaHHSIMH, SKI y Ta3000pa3HOMY CEPEIOBHINI PO3MOBCIOKYIOTBCA 3
IIIBUIKICTIO 3BYKY.

Hpakmulma yacmuna 3anammis
Po3B’s130K TUITIOBHX 3a1a4 3da TCOPCTUIHHUMU MaTepiaHaMI/I Temu Ne 5.

Cnucoxk pekoMeHI0BaHol JiTepaTypu
OcHoBHa JiTEpatypa’

1 KorenshixkoB I'. H., Mammok O. B., AepoauHamika JniTaJbHHUX araparis.
[Tigpyuynuk. -K.: Buma mkona, 2002. — 255 c.

2 HaBuanbHHI TOCIOHWK «AepoaWHaMika Ta JWHAMIKa IOJIOTY BEPTOIHOTAY.
Yacruna I, «Aepoaunamika Bepronabota» / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana Ta iH.; 3a 3ar. pea. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: 1.

3 HaBuanbHMil MOCIOHUK «AepoJWHaMiKa Ta JUHAMIKA MOJILOTY BEPTOJIHOTAY.
Yacts I, «/Ilunamika nonsoty BepToiabota». / A. I. 3indenko, 1. b. KoBroHtoxk,
B. M. Kocrenko Ta iH.; 3a 3ar. penakitiero B. M. Kocrenka ta 1. b. KoBToHoka.
— X.: XVIIC, 2010. — 272 c.: 1.

4 OmnopHUM KOHCHEKT 3 HaBYaJIbHO! JUCHUIUIIHK «AepoAauHaMika, JUHAMIKa
NOJIbOTY Ta TMpakTUyHa aepoauHaMikay. YactmHa 1 «AepoauHamika
BepTONbOTY». ABTOp: [TuenbuukoB C. I.

5 OmnopHui KOHCIEKT 3 HaBYaIbHOI AUCHUIUIIHM «AepoauHaMika, JWHaMiKa
MOJILOTY Ta MpakTH4Ha aepoauHamikay. Yactuna Il «J/luHamika moiaboTy».
Asrop: [TuenpHukoB C.1.

6 AponuHamika JTiTanpHUX anapariB: HaB4aIbHUHN NociOHuK /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, I. b. Korontwok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: .

7 Jle6imp B. T'., Mupropon [O. 1., Aeporigporazoaunamika. Iligpyunnk X.:
XVIIC, 2006. - 350 c.

JlomomMikHa JiTeparypa:

1 Mxwurapsa A. M., Aeponunamika. [limpyunuk. - M.: MammHOOyayBaHHS,
1968. — 430 c.

2 Kokynina JI. X., OcHoBu aepoaunamiku. [linpyuynuk. - M.: Tpancnopt, 1976.
—208 c.



24

3 Ilpunkep . M., CaxapoB I. W., Aepoaunamika. Iligpyunuk. - M.:
MamunoOyayBanns, 1968. — 310 c.

4 Bomonko A. M., Bepromit B ocobmuiii curyamii. I[liapyunuk. — M.:
Tpaucnoprt, 1992. — 262 c.
5 Bomomko A. M., besnmeka monpoTiB BepTOdbOTiB. Iligpyynmk. — M.:

Tpancnopt, 1981. — 224 c.

6 Bomonko A. M., I'opmikoB B. A. Bepronsotu: [[oBigHMK 1O aepoauHamily,
AUHAMIII TOJBOTY BepTONbOTy. HaBuanbpumii mocionuk. — M.: BoenBupar,
1992. — 557 c.

7 Anasa O. M., PomaceBuu B. ®., AepoauHamika 1 JWHAMIKa IOJbOTY
BepTosbOTy. [limpyunuk. - M.: BoenBuaar, 1973. — 446 c.

8 byparo I'. ®. Aepoaunamika, Y.1. Ilimpyunuk. - M.: BIIIA im. M. €.
Kykosckoro, 1957. — 350 c.

9 BorsxoB B. JI., Aepommnamika JIA 1 rigpaBmika ix cumcrem, UY.1.
Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. Kykosckoro, 1972.— 652 c.

10 JIpstuenko A. A., JliranbHi amapatu 1 O6e3neka moiasoTy. Ilimpydnuk. - M.:
BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 Bazos JI. U., Aeponunamika BeptonboTiB. [ligpyunuk. - M.: Tpaucnopt, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinoB I'. A., [IpakTudyHa aepoanHaMika BEPTOIHOTIB.
[Tinpyunuk. - M.: BoenBugart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU JTHOTHOT €KCILTyaTallii BEpTOIbOTIB. AepoanHaMIKa.
[Tinpyunuk. - M.: Tpaucnopt, 1984. — 256 c.

14 Kosanes E. JI., YaoBenko B. A., OcCHOBH aepoJUHAMIKH 1 JUHAMIKA TTOJIBOTY
JerkuXx BepTonboTiB. HaBuanmbHmii mociOHuk. - X.: Kb Aepokonrep, 2008. —
280 c.

15 HamrykeBuu A. B., Aepoaunamika mitaka. [Tigpyunuk. - M.: BoenBuaar, 1966.
— 208 c.

16 Mxurapsa A. M., 36ipHuk 3amad mo Kypcy “Aepomexanika”. HapuanbHMiA
nocionuk - K.: KIIIIA, 1976. — 100 c.

17 KabpoB A. A. Teopis i TexHika nmonpory. HaB4yanbHmii mociOHUK. — M.:
Penakimionno-BunaBHAIIBKMI B Aepodioty, 1956.-400 c.

18 Aponin I'. C. [Ipaktuuna aeponunamika. [liIpydHuK AJis JIbOTHOTO CKIIATY.
M.: BoeuBungaBuuirso, 1962. — 384 c.

HopmatuBHa niTepatypa:
1 JCTY 22499 - 77. Anapatu BUHTOKpHI. MexaHika MOJbOTY B arMocdepi.
Tepminu. Busnauenns i niTepHi no3HadueHHs. BugaBauntso ctanmaprtis, 1981.
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2 JICTY 23281 - 78. Aeponunamika neTaipHux anapatiB. Tepminu. BuznaueHss
1 OyKBeHHI1 NT03HauYeHHs. BunaBHuntBo cranaapris, 1981.

3 JCTY 20058 - 80. Jlunamika JiTaJbHUX amapariB B atMocdepi. TepmiHu.
BuznauenHs 1 niTepHi mo3HauyeHHs. BU1aBHUIITBO cTaH1apTiB, 1976.

4 JICTY 23199 - 80. T'azogmnamika. Tepminu. BusHaueHHS 1 JdiTepHi
no3Ha4yeHHs. BumaBHUIITBO cTaHgapTis, 1978.

5 JACTY 221890 - 76. dro3emsbk, Kpujia 1 OMEpIHHS JIITAaKiB 1 BEPTOJIBOTIB.
Tepminu. Busnauenns i nitepHi no3HadeHHs. BunaBHuirBo crangapris, 1976.

IepeJiik 32124 10 NMCHbMOBOI0 KOHTPOJIbHOI0 eKCIIPec-3aBAaHHs

1 BuzHauuT BiAHOCHY 3MiIHY MacoBOi I'YCTUHM Ha(TH TpH ii CTUCKAHHI B P1
=1 10° no p2 = 1 10° Ma, axmo koedilieHT 06’ €MHOTO CTHCKAHHS HA()TU PIBHACTHCS
Bp=7,410"0IIa",

2 Cocyn 3amoBHeHO Bomor o0’emom 3000 J1, sK 3MIHUTBCS 00’€M TIpH
30inemenni Tucky Ha 250 kI'c/em? i macosa ryctmna. Koedinienr 06’eMHOro
ctuckanHs piBHseTbes 47,5+107° wm?/kIc, mepsunHa MacoBa ryctuHa - 940
kr/m3.(15)

3 BusHauuTtu 3MiHy 00’€My Macia 3 MiJIBUIIECHHSIM THCKY B IWJIIHAPI HA Ap =
25 kI'¢/eM?, AKIIO mepes UMM MAacjio MICTUIOCh B MAaCHBHOMY TOBCTOCTIHHOMY
WTHIP1 3 BHYTpimHIM jgiamerpoM d = 30 mMm i goxkwuHOIO | = 40 aM. Moayb
npyxHocti Macna E = 1,33 I'la.(23)

4 BuzHauuTu 3MiHy 00’€My B pe3epByapi Ipu HArpiBaHHI il Big Temneparypu ti
=+ 20° C go t» = + 40° C. IlepBunnuii 06’em Bomu piBHAeTbcs Wo = 100 o,
KoeditieHT 06’€MHOTO pO3MIUPEHHS B 33JaHOMY 1HTEpPBaJIl TEMIIEPATYpP MPU TUCKY P
= 10° Ia pisusernes Py = 0,00029 1/°K.

5 MiHepanbHe MacTHIO IIABOAMTHECS 10 TifpoaBuryHa mpu teMmneparypi + 30°
C B xinbkocti 10 si/e. 3a rigpoasurynom Temmeparypa macna pisagersca + 70° C.
Ska KUIBKICTh MacTuja 3JMBAETHCA 3 TIAPOJABUTYHA, SKIIO HOTro TeMmepaTypHUI
Koe(illieHT 06’ €MHOTO PO3MUPeHHs piBHAeThes 6,510 1/rpan.(1)

6 0O6’em W = 200 cm® miHepansHOro Macna npu Temmneparypi t = + 50° C
BUTIKa€e 13 Bicko3umeTpa Enrnepa 3a wac T = 327 c¢. Boane umcimo mpubopa
piBHsgeTbCA T = 51 ¢. MacoBa ryctuHa Macia piBHgeTbesa p = 910 kr/m®. Busnauuru
YMOBHY B’s13KicTh Macna B ° BY, koe(ilieHT KiHeMaTHuHOi B’SI3KOCTI V i KoedimienT
JWHAMIYHOI B’SI3KOCTI L.

7 PiBeHb Ma3yTy y BEpTUKAIBHOMY HWJIIHIPHYHOMY pe3epByapi aiamerpom d =
300cm 3a nesikmit yac 3HM3MBCs HAa Ah = 5 am. Bu3HauuTi mMacy i Bary BUTpaueHOTO
Ma3zyTy, a TakoXX MUTOMI OO0’€M 1 Bary, SIKIIO MacoBa T'yCTHMHA MpH TeMIlepaTypi
HaBKOJMIHEBLOTO cepenosuma t = 20°C pisuserses p = 960 kr/m>.(9)

8 BusHauuTtu ryctuHy, MUTOMY Bary 1 TMTOMUN 00’ €M CyMillll, SIKIIO 10 00’ eMy
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W1 = 6 a1 macna U-12, ryctunoro p1 = 880 kr/m3, nommm kepocur TC-1 ryctunoro
p2 = 800 kr/m®i orpu-mamu cymim 06’ emom Wey = 11 41.

9 B pesepByapi 3Haxoauthcsa S0 a HadTH, sxka BaxkuTh 420 H, Bu3HauuTH
MacoBY T'YCTHHY, TUTOM1 00’ €M 1 Bary Ha)TH, a TaKOkK Macy HaTH.

10 O6’em mazyty 3HM3uBCS Ha 1500 J1, BU3HAYNTH Ha CKUIHKHA 3MEHIIMIACH
Maca i Bara mMasyTy, SKIIO MAacoBa I'yCTHHA piBHAETECS 990 Kr/mM3, a TaKoX NUTOMY
Bary i TUTOMU 00’ €M.

11 BusHauuTH TUCK B KPUTHYHIN TOYI[l HOCOBOI YAaCTHHH (ro3elsika JiTaka,
SIKUU eTuTh 3 mBuakicTio 1008 km/rox Ha Bucoti 1000 m.

12 BusHauuTu TeMmeparypy 3arajibMOBAHOTO MOBITPSHOTO MOTOKY JJIsS YHCEl
Maxa M = 3 i 6, six10 TemnepaTypa nosiTps B noromi cknagae + 30°C.

13 BusHauuTH KpPUTHUYHI TapamMeTpu HaO0Irarpuoro IMOBITPSHOTO IOTOKY:
TEeMIIepaTypy, THUCK 1 MacoBy TYCTHHY, SKIIO IapaMeTpH HE30ypeHOTO IOTOKY
cknanaiote: Temmeparypa +35°C, tuck 25 kI'¢/em?, macoBa ryctuna 2,5 Kr/me,
PO3paxyHOK BUKOHATH 3a CIPOIIEHUMHU HOpMyTIaMHu.

14 BusHauuTH rpaHUYHY HIBUIKICTH 30YypEHOTO MOBITPSIHOTO IOTOKY, SIKIIO
TeMIlepaTypa ycTaleHoro notoka pisuserscsa +30°C, a TeMneparypa HEBUMYLICHOTO
n0TOKY cknafae mimyc 56°C.

Cnncok pekoMeHI0BaHOI JiTepaTypu
OcHoBHa JiTeparypa:

1 KorensuikoB I'. H., Mammok O. B., AepoauHamika JiTaJbHUX araparis.
[Tigpyunuk. -K.: Buma mkona, 2002. — 255 c.

2 HapuanbHMiA TIOCIOHWK «AeponMHaMiKa Ta JUHAMIKa IOJIBOTY BEPTOIHOTAY.
Yactuna I, «Aeponunamika BepronboTay / A. I. 3inuenxo, O. O. bypcana, O.
JI. Bypcana ta iH.; 3a 3ar. pea. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: 1.

3 HapyanbHMIl MOCIOHUMK «AepoaMHAMIKa Ta JUHAMIKa IMOJIbOTY BEPTOIHOTAY.
Yacts 11, «/lunamika nonboTy BepTonbotay. / A. I. 3inuenko, I. b. KoroHtok,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuieto B. M. Kocrenka ta I. b. KoBroHtoka.
— X.: XVIIC, 2010. - 272 c.: in.

4 OnopHHUM KOHCHEKT 3 HaBYaJIbHOI JUCHUIUIIHK «AepoAuHaMiKa, JUHAMIKa
MOJILOTY Ta TMpakTUYHa aepoauHamikay. YactmHa [ «AepoamHamika
BepTONbOTY». ABTOp: [TuenbuukoB C. I.

5 OmnopHuii KOHCIEKT 3 HaBYaJIbHOI JUCHHUILIIHK «AepoawHaMika, JUHAMIiKa
MOJILOTY Ta MpakTHyHa aepoauHamika». Yactuna Il «/luHamika mOABOTYY.
Asrop: [TuenbHukoB C.1.

6 ApoauHamika JiTanbHUX anapariB: HaB4aibHUM nmociOHuk /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, 1. b. Koprontwk, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: i
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7 Jle6inp B. I'., Mupropon lO. 1., Aeporigporazoaunamika. Iligpyunuk X.:

XVIIC, 2006. — 350 c.
JlonmomixHa JiTepaTypa:

1 Mxwutapsa A. M., Aepoaunamika. [liapyunuk. - M.: MammHoOyyBaHHs,
1968. — 430 c.

2 Kokynina JI. X., OcHoBu aepoamHamiku. [ligpyunuk. - M.: Tpancnoprt, 1976.
—208 c.

3 Ilpunkep . M., CaxapoB I. W., Aepoamnamika. Iligpyunuk. - M.:
MamnoOyayBanus, 1968. — 310 c.

4 Bomogko A. M., Bepromit B ocobmnuiéi cutyarii. [linpyuauk. — M.:
Tpancnopt, 1992. — 262 c.
5 Bomogko A. M., besmeka moipoTiB BepTonboTiB. Ilimpyunuk. — M.:

Tpancrnopt, 1981. — 224 c.

6 Bomomko A. M., I'opmko B. A. Bepromporu: /[oBigHUK 10 aepoawHaAMIII,
JUHaMILI MOJBOTY BepTonboTy. HaBuanbHuil mocionuk. — M.: BoenBunuar,
1992. — 557 c.

7 Anasa O. M., Pomacepnu B. ®., AepoauHamika 1 JAWHAMIKa TIOJbOTY
BepToibOTy. [linmpyunuk. - M.: BoenBunart, 1973. — 446 c.

8 byparo I'. ®. Aepomaunamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kykosckoro, 1957. — 350 c.

9 BorskoB B. JI., Aepomunamika JIA 1 rigpaBmika ix cucrem, Y.1.
Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. J)KykoBckoro, 1972.— 652 c.

10 JIpsuenko A. A., JlirambHi amapatm 1 Oe3neka moaboTy. Ilimpyunwk. - M.:
BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 bazos JI. U., Aeponunamika BepTonboTiB. [linpyunuk. - M.: Tpancnopr, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinoB I'. A., [IpakTudna aepoauHaMika BEPTOJIBOTIB.
[Tigpyunuk. - M.: BoenBunart, 1984. — 484 c.

13 Bonoako A. M., OcHOBM JHOTHOT €KCITTyaTallii BEpTOIbOTIB. AepoarnHaMiKa.
[Tigpyunuk. - M.: Tpaucnopr, 1984. — 256 c.

14 Komanes E. [I., YnoBenko B. A., OcHOBH aepoMHAMIKU 1 TUHAMIKA TIOJIBOTY
JETKUX BepTonboTiB. HaBuanpHwmii mocionuk. - X.: Kb Aepoxonrep, 2008. —
280 c.

15 Hamykesuu A. B., Aepoaunamika mitaka. [linpyunuk. - M.: BoenBugart, 1966.
—208 c.

16 MxwutapssH A. M., 30ipHuK 3agad no kypcy “Aepomexanika’. HaBuanbHuii
nocionuk - K.: KIIIIA, 1976. — 100 c.

17 JKabpoB A. A. Teopis i TexHika nonpory. HaByanbpamii mociOHuK. — M.:
Penakimionno-BugaBHAIIBKMI Bl Aepodioty, 1956.-400 c.
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18 Aponin I'. C. Ilpaktnuna aepoaunamika. [IiApydyHuK Ijs1 TbOTHOTO CKIATy.

|

M.: BoeuBunaBuuirso, 1962. — 384 c.

HopwmatuBHa nitepartypa:

JNCTY 22499 - 77. Anapatn BHHTOKpuJi. MexaHika TOJIBOTY B aTMocdepi.
Tepminu. BuznaueHns i niTepHi nmo3HaueHHa. BugaBuunrso crangapris, 1981.
JCTY 23281 - 78. AepoanHamika JeTajdbHUX anapatiB. Tepminu. Busnauenus
1 OykBeHHI 1o3HavyeHHs. BunaBHuTBO cTranaaptis, 1981.

JACTY 20058 - 80. lunamika miTanbHUX amapaTiB B atMocdepi. Tepminu.
Busnadenns 1 giTepHi mo3HaueHHs. BumaBHUIITBO cTaHaapTiB, 1976.

JACTY 23199 - 80. lazogunamika. Tepminu. BusHaueHHs 1 jiTepHi
MO3Ha4YeHHS. BUIaBHUIITBO cTaHapTiB, 1978.

JACTY 221890 - 76. ®ro3ensk, Kpuja 1 ONEPIHHS JITaKiB 1 BEPTOJIbOTIB.
Tepminu. BuznaueHHs 1 niTepHi no3HaueHHs. BuaaBHUUTBO cTanaapTiB, 1976.

TEMA Ne 4: AeponnHaMiyHi XapakTepucTuku npoduio i Hecyumnx no-
BepXxoHb JIA

TemaTHyHi NUTAHHSA NPAKTUYHOTO 3aHATTS Ne 4:
1 BmiuB reoMeTpuyHUX 1 KIHEMAaTWYHUX MapaMeTpiB OOTIKaHHSA Ha
aepoMHAMIYH1 XapaKTePUCTUKHU NPOLITI0 KpUa.
2 CucremMu KOOpIMHAT, IO BUKOPHUCTOBYIOTHCS B a€pOTiIPOTa30AMHAMILI.
[ToBHa aepoMHaMiuHa cuja 1 pe3yJbTyIOUMi aepoAMHAMIYHUI MOMEHT.
3 [iarpama po3mojily HOPMAJILHOTO THUCKY IO TOBEPXHI MPOQII0, HEHTP
TUCKY, aepouHaMiuyHui (hokyc 1 mapadosia CTIMKOCTI MpoQiII0 KpUa.

HaB4yajabHa MeTa 3aHATTA:
1 3akpimjeHHs TEOPETUYHUX 3HAaHb IIOJI0 CYTHOCTI BIUIMBY T€OME-TPUYHHUX

XapaKTEPUCTUK MPO(DUI0 1 KIHEMAaTUYHUX MAapaMeTpiB MOTOKY Ha aepoJIMHaMIYHI
XapaKTEPUCTUKHU TPODLIIO.

2 Po3kputTsa (pi3uyHOI CYTHOCTI BUHMKHEHHS TMOBHOI aepOJWHAMIYHOI CHIIH 1

PE3YIBTYIOUOTO aepOIMHAMIYHOTO MOMEHTA.

3 Po3kputTs i3UyHOI CyTHOCTI LIEHTPY THCKY, a€pOJMHAMIYHOTO (OKyCy i

napabou CTIMKOCTI mpodiis Kpua.

Kinekicts rogus — 2.
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HaBuajbHi nUTAHHSA:

1 XapakTepucThka T'€OMETPUYHUX TApaMeTpiB Kpuia: MOJOBXKEHHS,
3BYKEHHS, KYT CTPUIOBHJIHOCTI, KyT MorepeuHoi “V-nodionocmi”, Kyt
YCTaHOBKH TEpepi3y Kpuia.

2 OxapakTepu3yBaTH TOHATTS: TE€OMETPHUYHA, acpoAUMHAMidHA 1 KOHIYHA
KPYTKH HECYYHX TTOBEPXOHb.

3 XapakTepucTuka OCHOBHUX CHCTEMHU KOOPAMHAT, SIKi BUKOPUCTOBYIOTHCS B
AeporigporazognHamiili, BU3HAUEHHS KyTa aTakH 1 KyTa KOB3aHHS.

4 OxapakTepu3yBaTd pO3MOIiT HOPMAJILHOTO TUCKY IO MOBEPXHI MPOQLIIO 1
JiarpaMMa THCKY 0 XOpal mpodiiro Kpua.

5 [IloHATTS: aepOIMHAMIYHOTO IIEHTPY TUCKY 1 a€pOJUHAMIYHOTO (POKYCY.

6 OxapakTepu3yBaTH CYyTHICTh BUHMKHEHHS IMOBHOI aepOJAMHAMIYHOI CHJIU 1
PE3YNBTYIOYOTO aePOJUHAMIYHOTO MOMEHTY.

7/ TloHATTS mNOpO CepeaHI0 aepoJMHAMIYHY XOpIy KpWia 1 METOJIUKY
BU3HAYECHHS MICII ii pO3TalllyBaHHS HAa KPWJIL Ta PO3MIpY.

Il1an 3aHaTTa

|

[IpoBeneHHsT YCHOTO ONMUTYBaHHS MO TeMi 4.
2 Po3B’s130K TUIIOBUX 3a]1a4.

w

[Toka3 HaBYaIbHUX (DUTEMIB:

1.1 “Adepoounamixa  kpuna. @Ppaemenm 8. Iliouwomua  cuna
kpuna”.(2xs.51c)

1.2 “Aepoounamixa kpuna. @paemenm 9. Buxpoea cucmema kpuia.
Cyuacni popmu kpuna”. (5x6.48c)

4 BukoHaHHS MHCHMOBOTO KOHTPOJILHOTO ekcnpec-3aBaanus Ne 4 (30 xB).

5 Jlosenenns BapianTiB IK3 1 3aBnanb KypcoBoi po6otu.

PexomennoBaHa Jiteparypa
1.1-61...103; 1.2 - 197...209, 223...234, 298...315;1.3 - 37...60, 90...100;
1.4-48...108, 133...144;1.8 - 67...86; 3.1; 3.2.

IHopsaiok mpoBeIeHHS 3AHATTH
Teopemuuna yacmuna 3anammas
Posrisa TeopeTnuHux UTaHb 32 MatepiaioM TeMu Ne 4.

Ilpakmuuna wacmuna 3anamms:
P03B’s130K TUIIOBUX 3aj1a4 3a MaTepiajioM Temu 4.
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Ilepenik nuTaHb 10 NMCHMOBOI0 KOHTPOJBHOIO eKCIIpec-3aBIaHHSA

1 TlpusHayeHHs 1 CYTHICTb HECyuyuxX MOBepXxoHb JIA, XapakTepuCTHKa
F€OMETPUYHUX TMapaMeTpiB KpWia: TOJOBXKEHHS, 3BYXKEHHS, KYyT
CTPIIOBUIAHOCTI, KyT TomepedHoi ‘““‘V-nodionocmi”, KyT YCTaHOBKH
nepepizy Kpuia.

2 OxapakTepu3yBaTH TOHSATTS: TEOMETPHYHA, acpoJWHAMIYHA 1 KOHIYHA
KPYTKH HECYUYHX TTOBEPXOHb.

3 OxapakTepu3yBaTd OCHOBHI T€OMETPHYHI MapaMmeTpH MpodiuIo Hecydnx
MIOBEPXOHB: XOpJia, TOBIIMHA, KpUBU3HA, CEPEAHS JiHIS MPOd1III0, BITHOCHI
KOOPJIMHATH MAaKCUMAaJIbHOI TOBUIMHU 1 KPUBU3HU MPOQLIIO.

4 Jlatm xapakTepUCTHUKYy (opMaM HECy4YMX MOBEpXOHb B IUIaHI 1 BUAAM
npodisiB mepepiziB Kpuia.

5 Jlatu BU3HAYEHHS CEPENHbOI AEPOAMHAMIYHOI XOpAM Kpuia 1 ii CyTHOCTI,
OXapaKkTepu3yBaTH  TEOMETPUYHHMA  METOJl  BU3HAYCHHS  MICIA
po3ranryBaHHs 1 po3mipy CAX.

6 OxapakTepu3yBaTu OCHOBHI CUCTEMH KOOPJIMHAT, sIKI BUKOPUCTOBYIOTHCS B
AeporigporazoauHamilii, JaTH BUSHAUYEHHS KyTa aTakH 1 KyTa KOB3aHHS.

7 TloOynyBatm cxemH JiarpaMm poO3MOAULYy HOPMAJIBHOTO THCKY TIO
MOBEPXHAM IPODUIIO 1 €MIOPH TUCKY 1O XOP/Il MPOdIITI0 KpHiia Jisi pi3HUX
3Ha4YeHb KyTa aTaKu.

8 Po3kpuTH TOHATTA: aepoOAMHAMIYHUN LEHTP THUCKY, aepoJuHAMIYHUN
¢doxyc 1 mapabosna cTiiKocTi Mpodiis Kpuia.

9 CyTHICT BUHUKHEHHS PE3yJbTYIOUOi (ITOBHOI) aepoJMHAMIYHOI CHIIU 1
BIUTUB Ha 1 po3Mip 1 TIPOCTOPOBE TMOJOKEHHS TE€OMETPUYHHUX,
KIHEMaTHUYHUX 1 (PI3UYHUX MTapa-MeTpiB.

10 Tlpoexkii pe3ynbTyHOUOi aepoJWHAMIYHOI CHUJIM Ha BICI MIBHIAKICHOT 1
3B’S13aHOI CUCTEM KOOPAMHAT, OXAPAKTEPU3YBaTH HA3BY 11 CKIIAIOBHX.

11 Anroput™M mnepepaxyHKy MpOEKUId TMOBHOI aepoJIMHAMIYHOI CHIH 3
IIBUJKICHOI Ha 3B’sI3aHy CUCTEMY KOOPAMHAT 1 HaBMaKHU.

12 CyTHICTP BUHUKHEHHS PE3yJbTYIOHUOIO a€pOJUHAMIYHOTO MOMEHTY, MOT0
MIPOEKIIIi Ha BiCl CUCTEM KOOPJUHAT, 1X Ha3Ba 1 MPaBUJIO 3HAKIB.

13 BrimB reoMeTpuyHUX MapaMmeTpiB MpoduIo 1 mapaMmeTpiB TMOTOKY Ha
npoTikaHHs rpadiky 3anexHocTi Cya(a).

Iepesik 3a7a4 10 MMCHbMOBOT0 KOHTPOJIbHOTO eKCIPec-3aBAaHHsI
1 BusHauuTH CepemHI0O aepOJAMHAMIYHY XOpAYy Kpuia, ITOJAOBXKCHHS,
3BY)KCHHS 1 IUIONIy CTPUIOBHIHOTO Kpuia JIA, SKIIO KOOpPAMHATH TPaBOi
KOHCOJ Kpriia CKiIanatoTh: X1 =0, Yin =6 M, yizs =2 M; Xo =8 M, y2u =3 M, y23 =
1 M, a Takox TOBIIMHY MPOQIITIO B KIHII KpWJja, SKIIIO MOTOHHA 3MiHA TOBIIWHU
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npoduro Mo po3Maxy kpuia ckiagae 20 mMm/M, a TOBIIMHA MPOQIII0 B
KOpEHEeBOMY Iepepisi piBHIEThCA 150 Mm.

2 CrpinoBuaHe Kpuio Mae kopeHeBy xopay 400 cm, kinueBy xopay 0,7 m,
po3Max mpaBoi kKoHcodi ckiagae 15 M. KyT ycTaHOBKHM Kpuila B KOPEHEBOMY
nepepisi ckmamae 10°, moromHa 3miHa KyTa YCTAHOBKM KpHJIA IO PO3Maxy
ckiranae 0,5 rpaa/m. BusHauuTH TMOMOBKEHHS Kpuja 1 KyTH YCTAaHOBKH B
nepepizax 5i 10 m.

3 TpukyTtHe Kpmio Mae kopHeBy xopay 4000 MM, po3Max mpaBoi KOHCOMI
900 cm. B xopHeBOMy Tepepisi BigxuiaeHHs Hocka mpodimo pisHgeTbes 0°,
MOTOHHE BIJXWJICHHS KyTa HOCKa MpoduIo MO po3Maxy Kpwia ckianae 1
rpaa/m. BuzHaunTu nogoBXeHHs KpuJja, IUIONTY KpHiia 1 KyT BIIXUJICHHS HOCKA
npodisis B mepepizax 9,19 m.

4 Bu3HayuTU TIAHOMHY CWIYy 1 CHUJIy J000BOro omnopy npoduis Kpuia,
AKIIO pe3ynbTytoua aepoauHamiuHa cuiia Ra = 15 Te, KyT AK0CTi CTAaHOBUTH 0 =
30°. 3a BM3HAYEHMMM IITHOMHOIO CUJIOK Yai CHIOI J1000BOr0 Xa BU3HAUMTH
HOpMaJIbHY Y 1 TIOB3JOBXKHY CHJIM X B 3BSI3aHIM CUCTEM1 KOOPAUHAT, SKIIO KyT
araku o = 10°,

5 BuzHauuTH pe3yNbTyIOUy aepoAuHaMiuHy cuily Ra 1 aepoauHamivHi
Koe(DilieHTH MiAHOMHOI CuiaM 1 JI0OOBOrO OIOpY, SKIIO MiAHOMHA CuHiIa
piBHseTbest 12 TC, a cuna nmo6osoro omopy 3 Tc, moma kpwia piBHIETbCS 30
M2, MacoBa T'yCTHHA TIOBiTps piBHACTHCA 1,225 Kr/mM®, MIBUAKICTH MOBITPSHOTO
MOTOKY piBHAETHCS 720 KM/TO.

6 BuszHaunTM NOBHUN aepoJAMHAMIYHUM MOMEHT 1 KOe(IIieHTH
aepOJMHAMIYHUX MOMEHTIB Haxuily, PHUCKaHHS 1 TaHTaXa, SKII0O MOMEHT
TaHTaxy piBHAETbCA 25 Tc M, MoMeHT Haxwty — 5 Te M 1 MOMEHT pUCKaHHS —
10 Tc m, po3max kpuiia piBHsIE€TbCs 40 M, cepeiHs aepoAMHAMIYHA XOp/ia Kpuiia
pIBHSETBbCS 2M, IIBHUJIKICTh MOBITPSHOIO IOTOKY piBHIEThCS 680 km/ron,
MacoBa I'yCTHHA MOBITps piBHsAETHCA 1,225 Kr/m3,

/ BuszHauutH aepoAMHaMIYHI KOE(IIIEHTH MIAAOMHOI CHJIM, CHIU
J000BOTO OMOPYy 1 aepoAWHaMIYHy SKICTh, SIKIIO TMOXigHAa KoedilieHTa
MiAOMHOI CHIIH Bijl KyTa aTaku piBHsEThCS C%a = 4, kyT ataku a = 0,176 pan.,
NEepPBUHHUN KyT aTaku oo = Minyc 0,035 paxa., koedirieHT MOB3IOBKHOT CHITH
piBusierbest 0,0025.

8 BuzHauuTu po3mip MIBUAKICHOTO THCKY HMOBITPSIHOTO MOTOKY Ha BUCOTax
1000 M i 5 kM, SKIIO IIBUJKICTH MOJBOTY JiTaka piBHsA€TbCS 350 km/roa., a
TaKOX MIIHOMHY CHJIYy 1 CHJIy JIOOOBOrO OIOpPY JiiTaka, SIKIIO KOepilieHTH
MIIAOMHOI CHJIH 1 CHJIH onopy piBHstoThes 1,2 1 0,25, BiANMOBIIHO, TIJI0IIA KpHUla
piBHAETBCA 50 M2,

9 Bu3HauuTH MIBUIKICTH MOJBOTY JIITAKa 1 MBUAKICHUNA TUCK, SKIO YHUCIIO
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Maxa Ha BucoTi 8 kM piBHseTbesa 0,65, a Takok Koe(IIIEHT MiAHOMHOI CHITH,
SAKINO MiglioMHa cua piBHsAeThCa 25 Te, a IIoma Kpua piBHAETECA 36 M2,

10 BuszHauuTH, SK 3MIHUTHCS MaKCHMajibHa MIBHJKICTH IMOJLOTY JiTaka
IpU 3MiHI TeMmmepaTypu MOBIiTps: Big TemmepaTypu 3umoro Minmye 30°C 1o
temneparypu jgitoMm +30°C, sxio mMakcumanbHe uncino Maxa pisasgerses 0,7, a
TaKOK BU3HAYUTH IIBMAKICHUN TUCK 1Ipu Temmeparypi minye 30°C mpu nomnboti
Ha BucoTi 4000 m.

11 Bu3HauMATH MIBUIKICTH MOJIBOTY JIITAKa, IMBUAKICTH 3BYKY 1 IIBUAKICHUH
TUCK, TIPH TIOJIKOTI 3 ynciioM Maxa 0,6 Ha BUCOTI 5 KM, a TaKoX IITHOMHY CUITY
KpuJjia, Ko KoedirmieHT migiomMuoi cuu piBHsAeTbes 0,9, a moma kpuia — 60
M2,

12 Bu3HauuTHU MOBHY aepoJIMHAMIYHY CHIy, IO J€ Ha JITaK Ha BHUCOTI
4000 m, sxmio mpu yuct Maxa 0,6 koedimienT mimgiioMuo1 cuu ckiagae 0,75, a
xoedinieat no6osoro onopy — 0,15 , moma kpuna pisageTbca 105 M2,

13 Tlpu kyrti ataku 15° Ge3 koB3aHHSA KOe(illiEHTH a€pOITMHAMIYHUX CHII
PIBHSIOTHCS: TiaoMHoi cuimu — 1,99, a no6osoro omnopy — 0,465. Buznauutu
KOoe(DIIIEHT aepoAMHAMIYHOI SKOCTI 1 KOe(DIIIEHTH HOPMAJIBHOI 1 MOB30BXKHOI
CWJI B 3B’SI3aHIM cHCTEMi KOOPJMHAT, a TaKOXX PO3MIpP HOPMAJIbHOI CHJIM Ha
Brcoti 1000 M rrpu mBKaKocTi 300 KM/rox i mIomii Hecymoi nopepxHi 70 M2,

14 Busnaumtn umciio PeiHonbaca, uuciio Maxa 1 MIBUAKICHUN THCK IS
KpHJIa HECKIHYEHHOTO po3Maxy 3 xopaoio 300 cm mpu monsoti Ha BrcoTi 6000
M 1 mBuakocti 540 km/rox. 3rigao Tadomum MCA Ha 3aga”iii BHCOTI
koeiicHT qMHAMIYHOT B’A3KOCTI MOBITps piBHAEThCA 1,327+10° Hxe/m2,

TemaTyHi NUTAHHSA NPAKTUYHOTO 3aHATTS Ne 5:
1 XapakTepucTuka CUiiu JJOOOBOTO OIMOPY, HOTO CKIIAJOBUX YACTHH 1 1 aHAJI3
3aJIEKHOCTI 1X BIJ] TEOMETPUUYHHUX XAPAKTEPUCTHK MPOPUIIO 1 KIHEMATUYHUX
napaMeTpiB OOTIKaHHS.
2 Posrman ¢izuyHOi CYTHOCTI BIUIMBY CTHCIMBOCTI CEpelOBHINA Ha
aepoMHAMIYH1 XapaKTepPUCTUKHU PODLIIO.
3 XapaKTepucTHKa 3aJIeKHOCTI aepOJUHAMIYHUX KOEQIIIEHTIB MiIHOMHOI
CHJIY 1 CHJIM JIOOOBOTO OTOpy Bif uncia Maxa.
4 TIoHATTS PO aepOAMHAMIYHY SKICTH 1 oJsipy | pomy.
5 [1oHATTS PO MIACMOKTYBaIbHY cuily npodiis 1 nomspy 1l pony.

HaByajbHa MeTa 3aHATTA:
1 3akpimieHHST TEOPETUYHMX 3HAHb II0JI0 CYTHOCTI JIOOOBOTO OMOpYy, MOTo
CKJIAJOBMX 4YaCTUH 1 BIUIMBY Ha HHUX TEOMETPUYHUX XapPAKTEPUCTUK 1
KIHEMaTUYHHX TTapaMeTpiB mpodiito.
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2 Po3kpuTTss (i3UYHOI CYTHOCTI BIUIMBY CTHCIHMBOCTI CEpeIOBHINA Ha
aepoIMHAMIYH1 XapaKTePUCTUKHU MPOQLITIO.
3 AmHani3 rpadiuHuX 3aJeKHOCTEH aepOoJMHAMIYHUX KOEQIIIEHTIB MiAHOMHOI
CHJIU 1 CHJIH JJ0OOOBOTO OMOPY Bija unciia Maxa.
4 Po3kputts (i3MUHOI CYTHOCTI aepoAauHamiuHoi sikocTti, moysip 1 1 II pomy,
0CO0JIMBOCTI 1X TOOYT0BH.

Kinekicts rogus — 2.

HaBuaJjbHi nUTAHHA:

1 Omip THCKy, WOro CYTHICTH 1 BIUIMB Ha MOro pO3Mip TC€OMETPHUYHHUX 1
KIHEeMaTUYHUX TTapaMeTpiB NpoduTio Kpuia.

2 Omip Teptd, HOro CyTHICTh 1 BIUIUB Ha HOTO PO3MIp T€OMETPUYHUX 1
KIHEMaTUYHUX [apaMeTpiB IpoPuIr0 Kpuia.

3 CyTHICTh IHIYKTUBHOTO OMOpPY, BIUIMB HAa MOTO pO3MiIp KiHEMAaTHMYHUX 1
r€OMETPUYHUX MMapaMeTpiB MpoPuI0 Kpuia.

4 CyTHICTh XBIJILOBOT'O ONOPY, 3aJIEXKHICTh HOro Bij uyncia Maxa.

5 XapakTepucTuka 3aJIeKHOCTI KoedilieHTa JIOOOBOTo OMOPY BiJl KyTa aTaku
B IBHUAKICHIA 1 3B’sM3aHIA  CcHUCTEMax  KOOpPJIWHAT, CYTHICTh
M1JICMOKTYBaJIbHOI CUJIH.

6 XapakTepucTuKa 3aNeKHOCTI aCpOAMHAMIYHOTO Koe]illieHTa MiaioMHOT
CWJIM Bij uncia Maxa.

7/ TloHATTA mpo aepoAMHAMIYHY SIKICTb HpOdUII0 1 i1 3aJIeKHICTh B KyTa
aTaKu.

8 Ilonsartsa npo nossipHy Aiarpamy [ poay 1 oco6MBOCTI ii MOOY10BH.

9 BrumB CcTUCTUBOCTI CEpeOBUINA HA MOJSPY 1 aepOAMHAMIYHY SKICTh
npodisro Kpuia.

10 IToHATTS PO MiACMOKTYBaJIbHY CUTy Mpodito kpuia i ¢pi3udHy CYTHICTS il
BUHUKHEHHS.

11 Tonsipua miarpama Il pogy 1 0co6aMBOCTI ii MOOYAO0BH.

Ili1an 3aHaTTSH
1 TlpoBenenHs ycHoro onuTyBaHHs 1o Temi Ne 7, 3a nekuisimu 7.3 - 7.5.
2 Po3B’s130K TUIIOBUX 3aja4.
3 Iloka3 HaByanbHUX (PLIbMIB:
3.1 “Edextn  ctucauMBOCTI  razoBoro  cepenosuia. ®parmeHt 3.
PosnoBcromkeHHs 30yproBaHb B ra30BoMy cepeaoBuiIlli”;(5xB. 37¢)
3.2“Aeponunamika kpuia. @parment 9. Buxposa cuctema kpuia. CydacHi
dbopmu kpui”.(5xB. 48¢)
3.3“Edextn  B’s3kocTi pigmaum 1 razy, Dparment 7. KepyBanns
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MPUMEKOBUM IApOM. 3TITHO-TIOCAI0UHA MEXaH13allis kpuia'.

PexomennoBana Jjiiteparypa
1.1-61...103; 1.2 -197...209, 223...234, 298...315; 1.3 - 37...60, 90...100;
1.4-48...108, 133...144;1.8 - 67...86; 3.1; 3.2.
Iopsinok mpoBeeHHA 3AHATTS

Teopemuuna vacmuna 3aHAmMmMA

Posrnsan TeopeTnuHuX NMUTaHb 3a MaTepiajaoM Temu Ne 4

Ilpakmuuna vacmuna 3aHamms

Po3B’s130k THTIOBHX 3a7a4 3a MaTepiajioM TeMu Ne 4

Iepenik 3a7a4 10 NPAKTUYHOIO 3aHATTHA

1 BwusHauuTH KOEPIUIEHT OMOPY TUCKY 1 CUIIY ONOPY THCKY, SIKIIO BITHOCHUMN
Tuck nepen npodinem piBuseTses 0,015, a 3a mpodinem — 0,007, mroma
MizeneBoro mepepizy cknamae 1,5 M2 muoma nosepxsi npodimo — 2 m?,
HIBUJKICTh MOBITPSHOTO MOTOKY 360 km/roa, miomia kpuia piBHseTbes 40
M2, BUcOTa 10a60Ty — 1000 M.

2 BusHauutu koe(illieHT omopy TepTd 1 CUJIy ONOpYy TepTs, SKIIO YHUCIIO
Petinonbaca piBaserbes 2300, miomia moBepxHi MmiIOCkoi miactuHu — 0,5
m?, omi nmosepxHi mpodinsa 1,0 Mm% mmoma kpuna 40 M2, OJNIT JiTaKa
3airicHroeTbed Ha BucoTl 1000 m Ha mBuakocti 480 kM/roxa.

3 BwusHauntu K0edilieHT 1HIYKTUBHOTO OMOPY 1 CHIIy 1HAYKTHBHOTO OIODY,
KO  KoedimieHT migdomMHOl cwim  piBHsAeTbes 1,25,  cepenHs
aepoauHaMIvyHa Xopnaa Kpuja piBHseThes 120 cm, po3max kpuna — 25 M,
OUIIT 3a1McHIoeThCs Ha BrucoTl 2000 m 3 mBuakicto — 480 kM/rox.

4 BwuzHauuTh KOe(]iIieHT JIOOOBOTO OMOPY 1 CHIIy JIOOOBOTO OIOpPY, SKIIO
koedimieHaT nob6ooro omnopy mpu Cya = 0 piBasieThes 0,085, mogoBkeHHs
kpuia — 8, koedimieHT migioMHOI cuiu piBHseThes 0,9, mmoma kpuna — 36
M2, IOJIT 37ilicHIoeThes Ha BUCcOTI 1000 M 3 mBHUaKicTIO — 540 KM/rox.

5 BusHauuTu Koe(DilieHT IHAYKTUBHOTO OMOPY, CHIIYy 1HAYKTUBHOTO OMOPY 1
BIJICMOKTYBaJIbHY CHJIY, SIKIIO TOJIT BUKOHYe€Thcsl Ha BucoTi 1000 m 3
weuakicTio 540 km/rom, xyt araku 6°, koedimicHT MAKOMHOI CHIM
piBasgeTbCa 1,2, mioma kpuina 50 M2, noxosxeHHs kpuna — 10.

6 BusHauutu KoeQIili€EHT XBUJIBLOBOTO OINOPY 1 CHIIy XBHJIBOBOI'O OIOpY,
KO0 KpuTUuHE unciio Maxa piBHseTbest 0,7, yuciao Maxa He30ypeHOro
noToky - 0,85, koediuieHT BIuMBY (popMu npoduTto Ha PO3MIP XBUIHOBOTO
onopy piBHsAETbCA 9, momiT 311icHIOETHCS Ha BUcoTI 1000 M, ruioma kpuiia
45 m?,
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7 BusHauuTH WIOAHOMHY CHIy, CHJIy JOOOBOTO OMOPY 1 pPe3yJbTyIOUy
aepoJIMHAMIYHY CHIIY JIiITaKa IPH MOJbOTI 3 mBUAKICTIO M = 0,5 Ha BUCOTI
2000 m, sixmio koedimieHT Cya = 0,8, a Cxa = 0,005 + 0,3«Cya, momia kpuia
S =50 m2.

8 BuszHauuTH MOBHY aepoAMHAMIYHY CHITY, 110 BUHUKAE HA JIITAKy B MOJBOTI,
axmio mpu gnciai Maxa M = 0,75, xoedirtient Cya = 0,35, BucoTa monpoty
500 m, monsipa onucyeThbest piBHAHHAM Cxa = 0,021 — 0,03Cya + 0,102Cy.2,
mioma kpuna S = 115 m2,

9 Ilpu kyrti ataku o = 20° 6e3 KoB3aHHA, KOE(ILiEHTH aepOIMHAMIYHUX CHII
MaroTh 3HaueHHS Cxa = 0,465 1 Cya = 1,99. Busznauutu koedirieHT
aepoguHamiyHoi sikocTi K, koedimientTn mnoB3goBxHbOi cuium Cx i
HopManbHO1 cuin Cy, a Takok HopMmanbHy cwiy Ha H = 0 m, npu
mBuakocTi V = 500 km/roa i o Hecydoi moBepxHi S = 88 M-,

10 Bu3HayuTy MIBUAKICTD 1 MIBUAKICHAA THCK HAJ MTpodiieM Kpuia i i HAM,
AKIIO IIBUAKICTh HEBUMYIIEHOTO0 MOTOKY piBHAeThCA V = 300 km/rox Ha
BucoTi mosiboty 1000m,, miioma mepepidy NOTOKY Iiepea mnpodijieM
piBHsIETbCS S = 250 MM, TIpU 1IbOMY IIJIOMIA HAJ TPOdisieM 3MEHITY€E€ThCS Ha
20%o, a i npodinem 301mbITy€eThCa Ha 10%0.

11 Ipu xyTi ataku a = 15° Ge3 koB3aHHA, KOe]ilicHTH aepOIMHAMIYHUX CHII
MaroTh 3HaUYeHHI Cxa = 0,55 1 Cya = 2,05. Buznaunté koedimieHTH
noB310BkHbO1 cuiii Cx 1 HopMainbHOi cui Cy, pe3yiabTyIOunii KoeiieHT
aepoguHaMivyHuX cuil CraTa KoeQilieHT aepoarHaMiuHoi sikocTi K.

12 BuzHaunTH aepoauHaMIYHy SKICTh 1 IMBHJAKICTh IOJBOTY JITaKa, SKIIO
koedirieHTn aepoauHamMigyHUX cuil piBHAOTBCT Cya = 0,6 1 Cxa=0,015 —
0,02Cya + 0,11Cy,?, uniciio Maxa piusierscss M = 0,8 na sucori H = 10000
M.

13 Busznauntu umciaa Maxa, PefiHonbaca 1 HMIBUAKICHUW THCK, SIKIO JHTaK
JIETUTH HAa BHCOTI Jie Temreparypa cknanae ty = mimyc 45°C, remneparypa
Ha 3emii to = +15°C, mBuakicte momsory V = 880 km/roa. Koedimient
KiHEMaTH4HOI B’A3KOCTi cKknanae vy = 32+ 108 m?/¢, xopaa xpuna B = 2 m.

14 KoedimieHT 71000BOTO OMOPY JiTaka MpU BUTOTOBIEHHI CKIanaB Cxa1 =
0,019. B mporreci ekcruryaTariii i peMOHTY OOIIMBKM (PIO3EIISDKY JTiTaka
koedirienT onopy 30uTbmuUBCS 10 Cxa,2 = 0,021. BuzHauutu Ha CKUTBKH
30UIBIIMIIACH CHJIA OMOpY JiTaka B moJjiboTi Ha Bucoti H = 6000 m npu
mBuakocti V = 648 km/roa., mioma kpuna S = 140 m2,

15 B nonwoTi mitaka 3 KyToM araku kpuia o = 0,07 pan., koedimieHT
nigioMHoi cuiii Cya = 0,6. Bu3HaunTH KyT aTaku HYJIHOBOI MiHOMHO1 CHUITU
00, SIKIIIO TTOX1/HA KOoe(illi€eHTa MANOMHOI CHIIA BiJ] KyTa aTaKu PIBHSIETHCS
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Cya" = 5,3, a TakoX aepoAMHAMIYHY SIKICTh, SKIIO KOE(IIeHT J1000BOTO
onopy piBHseTbCst Cxa = 0,015 + 0,03Cya7.

16 TlimiioMHa cuIa Kpuila HECKiHUEHHOTo po3Maxy riomero S = 10 m? npu
= 0,0434 pax 1 mBuakocti noapory Vi = 880 kM/roa Kojo 3emii
piBHsieThCS Ya = 17760 H, moxigHa koedilieHTa miaioOMHOI CHIIA BiJ KyTa
ataku nipodinro piBHAETbCS Cya® = 4,8. Buznauntn koedimieHT migioMHOT
ciiid Cya 1 KyT aTaki HYJIbOBOT MiIHOMHOI CHITH 0o,

17 BuzHauuTH aepoAMHAMIYHY SKICTh 1 IIBHJKICTh TOJBOTY JiTaka, SKIIO
koeditieHTn aepoauHamMiyHUX cul piBHAIOTHCA Cya = 0,7 1 Cxa = 0,015 —
0,02Cya + 0,11Cy.2, uncno Maxa pisagerbess M = 0,7 na Bucoti H = 8000
M.

18 BuzHaunTy MiHIMaJIbHy IOCAJKOBY IIBHIAKICTH JiTaka MOCAIKOBOIO Baroro
100T¢, sxuo moxinHa KoedimieHTa MIIHOMHOI CHJIM BIJ KyTa aTaku
piBHsieTbC Cya® = 4,8, KPUTHYHHUM KyT aTakM Okp = 15°, KyT araxm npu
HyJIbOBIN MiAHOMHIN cuiti oo = MiHye 2°, BHCOTA 3HAXOKEHHS a€pOAPOMY
H = 1000 m, mioma kpuia ckiaaae 320 N

19 BusHaunuTy MakcMMalbHY II0CAJKOBY Bary JiTaka Ha aepojpoMi, IO
3HaXOAUThCcs Ha BUCOTI 1500 M, skmo moxigHa KoedimieHTa MiaiOMHOI
CWJIM B KyTa ataku piBHAETbCA Cya® = 5,4, KpUTUYHUN KYT aTaKu Oxp =
20°, xyT aTraku npM HyJIbOBiH MmigHOMHIM crti oo = Minyc 4°, moma kpuna
piBHSETBCS , mOocaakoBa MBUAKICTE V = 200 km/rop.
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Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. Kykosckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitaneHi anmapatu 1 6e3neka mosboTy. [limpyunuk. - M.:

BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 bazos /1. U., Aepoaunamika BepTosiboTiB. [linpyunuk. - M.: Tpauncnopt, 1972.

— 184 c.

12 PomaceBuu B. ®., CamoitnioB I'. A., IIpakThuHa aepoiuHamMika BEPTOJILOTIB.

[Tigpyunuk. - M.: BoenBunat, 1984. — 484 c.

13 Bonoako A. M., OcHOBH THOTHOI €KCILTyaTailii BEpTOJbOTIB. AepoauHamika.

[Tinpyunuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosasnieB E. JI., YooBenko B. A., OCHOBU aepoJMHAMIKH 1 AUHAMIKA MOJIBOTY

Jerkux BepTosboTiB. HaBuaneHuii nociOnuk. - X.: Kb Aepoxonrtep, 2008. —
280 c.

15 Hamykeud A. B., Aepoaunamika mitaka. [ligpyunuk. - M.: BoenBugart, 1966.

- 208 c.
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16 Mxurapsa A. M., 30ipHuk 3amad no kypcy “Aepomexanika”. HapuanbHwmii

nocionuk - K.: KIILIA, 1976. — 100 c.

17 Xa6por A. A. Teopis 1 TexHika nmoiapoTy. HaBuanbHuii mociOHuk. — M.:

PenaxiiionHo-BuIaBHULIBKMIA BiIin Aepoduiory, 1956.-400 c.

18 Aponin I'. C. Ilpaktnuna aepoauHamika. [IiApydHuK 751 THOTHOTO CKIALTy.

|

M.: BoenBumaBHunTBO, 1962. — 384 C.

HopwmatuBHa mitepatypa:

JACTY 22499 - 77. Anapatu BUHTOKpuJi. MexaHika MOJIbOTY B aTMocdepi.
Tepminu. BuzHaueHHs 1 JiTepHi MO3Ha4YeHHSA. BumaBHUIITBO cTanAapTiB, 1981.
JCTY 23281 - 78. AepoarHamika JieTalbHUX anapaTiB. Tepminu. Busnauenus
1 OyKBeHHI1 MMo3HaYeHHs1. BunaBHunTBo crangaptis, 1981.

JACTY 20058 - 80. lunamika miTanbHUX amapatTiB B atMocdepi. Tepminu.
Busnauenns 1 giTepHi mo3HaueHHs. BumaBHULTBO cTanAapTis, 1976.

JACTY 23199 - 80. Tl'azomunamika. Tepminu. BusHaueHHs 1 JiTepH1
MO3Ha4YeHHS. BUIaBHUIITBO cTaHapTiB, 1978.

JCTY 221890 - 76. ®ro3emnsik, Kpuja 1 OMEpPiHHS JITaKiB 1 BEPTOJIbOTIB.
Tepminu. BuzHadeHHs 1 JiTepHi MO3HaYCHHSA. BU1aBHUIITBO cTaHapTiB, 1976.

TEMA Ne 5: AepoanHaMivHi XapaKTepuCcTUKU HECY4Or0 TBUHTA
BEPTOJILOTY

TemaTHyHi NUTAHHSA NPAKTUYHOTO 3aHATTS Ne 6:
1 I'eoMeTpu4HI XapaKTEPUCTUKH, KIHEMATUYHI TApaMETPH 1 OCHOBHI PEKUMU
poOOTH HECYUOro TBUHTA.
2 3arayibHi MOHATTA MPO IMIYJLCHY 1 BUXPOBY Teopii po3paxyHky Tsaru HIT
BEPTOJIBOTY.
3 3asieXxHICTh CUITU TSTH 1 MOMEHTY JIOOOBOTO OTIOPY HECYy4OTO TBUHTA
BEPTOJIbOTY BiJl PEKUMIB OOTIKAHHS 1 KIHEMATUYHHUX MTapaMeTpiB.
4 XapakTepucThKa CHJI 1 MOMEHTIB, IO JIiF0Th Ha jonaTi HI'.
5 Amnaniiz TMHAMIKH JIOTIATI B IUIOIIMHAX TATH 1 o0epTanus HI .

HaByajbHa MeTa 3aHATTA:
1 3acBO€HHA TOHATH 1 BHU3HAYEHb TIEOMETPUYHUX XAPAKTEPUCTHUK 1
KiHeMaTH4yHuX napameTpiB HI' BepTosboTy.
2 Po3kputTs (Pi3MUHOT CYTHOCTI OCHOBHUX pexuMiB pobOotu HI: mpwu
BEPTUKAJIbHUX MEPEMIIICHHSX 1 HA PEXKUMAaX FOPU30HTAIBLHOTO MOJIBOTY.
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3 O3HailoMJIEHHS 3 IMIYJBCHOIO 1 BUXPOBOIO TEOPISIMU po3paxyHKy Taru HI'
BEPTOJIBOTY.
4 Posrasn ¢Gi3u4HOI CYyTHOCTI BUHMKHEHHS CHJI 1 MOMEHTIB, IO JIIOTh Ha
nonati HI'.
5 XapakTepucThKa JTWHAMIKH TIOBEIIHKM JIOMAaTi B IUIONIMHAX TATH 1
obepranns HI'.
Kinekicts rogus — 2.

HaBuaJjbHi nUTAHHA:

1 OcHOBHI T€OMETPUYHI XapaKTEPUCTUK 1 KiHemaTudHi mapamerpu HI', ix
BHU3HAYCHHS 1 BIUIMB Ha aepoJArHaMivHi xapakrepuctuku HI'.

2 T'eomerpuuHni 1 kiHeMaTHuHi nmapamerpu Jonatedt HI', ix xapakrepucruka i
BIUIMB HA a€pOJIMHAMIYHI XapaKTEPUCTUKH JIOMATI.

3 Xapaktepuctuka oOTikanHs Jomatred HIT Ha pekumax BHCIHHS i
BEPTUKAIBHUX TIEPEMIIIICHb.

4 QOcobmuBocTi o60TikanHa Jsomnared HIT Ha pexumax TOpPU30HTAIBHOTO

MOJIbOTY.
5 CyTtHICTH IMIYyJbCHOI Teopii po3paxyHky Tsaru HI 1 1HZyKTHUBHUX
IBUJKOCTEM.

6 OcnosHi pesxxumu podotu HI' mpu BepTUKaTbHUX MEPEMIIICHHSX.

/ @I3U4HA CYTHICTh peXUMY Kocoro ooTikanHsa HI', Bu3HaueHHs 1HIYKTUBHOL
IIBUJKOCTI 1 TATH Hecy4yoro rBuHTa. HaBectu 1 oxapakTepusyBaTH CUJIH 1
MOMEHTH, 1110 I1I0Th Ha eneMeHTH jionareii HI'.

8 Poskputu nmousTTsA npo Maxoi pyxu jonati HI' 1 HaBecTn oCHOBHI cuiw,
10 Jif0Th B rutommuHi Taru HI.

9 OxapakTepusyBaTH 3alIe)KHICTh KyTa 3iery Jjomnarted BigHocHo ['II mo
a3UMyTaM BIJ CEpEeJHbOr0 KyTa KOHYCHOCTI Ta KYyTIB BIAXHWJIEHHS
aepOoJMHAMIYHO] BIC1 B TOB3/I0BKHBOMY 1 IIONIEPEYHOMY HaIpPsIMKAaX.

10 Oxapakrepu3yBaTu AWHAMIKy 3MiHM OCHOBHHUX KIHEMaTHYHUX MapaMeTpiB
JIOIIaTeN 0 a3UMyTaM.

11 OxapakTepu3yBaTd 3aKOHOMIPHOCTI 3MIHM KIHEMAaTUYHUX IapaMeTpiB Bijl
MaxOBOT'0 pyXy Jionarei 1 3aBairy konyca ooepranus HI'.

12 OxapakrepusyBatu JuHaMiKy JionaTteit B miiomuHi ooepranus HI' 1 ocHoBHI
3aKOHOMIPHOCTI KauaHHs jonarei BigHocHo BIII.

Ili1an 3aHaTTH
1 TlpoBenenns ycHoro onutyBaHHs 1o Temi Ne 8, 3a nekiisimu 8.1 - 8.3.
2 Po3B’s30K TUIIOBUX 3a]1a4.
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3 Iloka3 HaBuanbHOTO PiIBMY:
3.1 "Bepmonim nogimpsnuii 6ctoouxio” (50xs)
3.2Tatinu 3abymux nepemoe. Jleeenou pociiicbkoi asiayii - po3eumox
simyusuanux sepmonvomis” (50xs.)
4  BukoHaHHS MHUCEMOBOTO KOHTPOJIBHOTO ekcrpec-3aBaanus Ne 5 (30 xs.).

PexomengoBana Jiteparypa

1.5-16..23;23...29; 1.7 - 29...36;36...39; 1.8 - 97...116; 2.5 - 95...116;
121...125; 141...149; 2.6 - 5...42

ITopsinok mpoBeeHHS 3AHATTA

Teopemuuna yacmuna 3aHAmMmsa
Posrisa reopeTnuHnx muTaHb 3a MatepiagoMm Temu Ne 8 3a mekiisimu 8.1...8.3.

Ilpaxmuuna yacmuna 3auamms
Po3B’s130Kk THTOBUX 3a7a4 3a MaTepiaioM jekirii 8.1...8.3.

Ilepenik nuTaHb 10 NMCHMOBOI0 KOHTPOJBLHOIO eKCIIpec-3aBIaHHs
1 TIlpusHaueHHs, BUAU, KiIacudikaiis 1 OCHOBHI KOHCTPYKTHBHI €JIEMEHTU
HI'.
["'eomeTpuyni mapamerpu 1 xapakrepuctuku HI'.
Kinematuuni mapamerpu HI'.
['eomerpuuni napamerpu gomnareid HI'.
KinemaTtuuni napamerpu nonateid HI'.

(o2 TN &2 BEE = NGO I \S)

OcoOmuBocTi o0TikaHHa HI' Ha pexumMax BHUCIHHS 1 BEpPTUKAJIbHHUX

nepeMIIIeHb.

7 Ocob6mmBocti o6TikanHs HI' Ha pexrMax TOpU30HTAIBHOTO MOIBOTY.

8 CyTHICTh IMIYJIbCHOT Teopii BU3HaueHHs Tsru HI'.

9 BwusnauenHs iHAYKTUBHHX mBHAKOCTel HI' Ha pekumax BHUCIHHS.

10 BusHnaueHHst 1HIyKTUBHMX MmBHAKocTed HIT 1 Tarm Ha pexumax
BEPTHKAIBHOTO TIEPEMIIIICHHS.

11 ®i3uuna cyTHICT, pexumiB pobotu HIT mpu 3MiHI  BepTHKaIbHUX
MIBUAKOCTEN 3HUKEHHS BEPTOJILOTY.

12 Bu3naueHHs1 TATH Ta I1HAYKTHUBHOI IIBUIKOCTI HAa PEXKHUMax KOCOTO
oOtikanHs HI'.

13 CyTHicTb 3aranpHO1 BUXpOBOI Teopii po3paxyHky Tsru HI'.

14 CyTHiCTb JONMATHOI 1 AUCKOBOT Teopii po3paxyHky Tsaru HI'.

15 HaBectu 1 oxapakTtepu3yBaTh CHUJIM 1 MOMEHTH, IO JIIIOTh Ha €JIEMEHTH

nonareut HI'.
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16 Po3kputu noHATTs npo maxoBi pyxu jomnati HI' 1 HaBecTn ocHOBHI cuiw,
1110 JIFOTh B ruromuai taru HI.

17 OxapakTepusyBaTi 3ajeKHICTh KyTa 3JeTy Jjomared BimHocHo ['I mo
a3uMyTaM BiJ CepeaHbOTO KyTa KOHYCHOCTI Ta KYTIB BIAXHJICHHS
aepoAMHAaMIYHOI BiCl B TOB3/I0KHHOMY 1 MOTIEPEYHOMY HAMPSMKaX.

18 Oxapakrepu3yBaTu AWHAMIKY 3MIHM OCHOBHHUX KIHEMAaTHUHUX MapaMeTpiB
JomaTeu o a3uMyTaMm.

19 Oxapakrepu3yBaTu 3aKOHOMIPHOCTI 3MIHM KIHEMaTHYHHUX MapaMeTpiB BiA
MaxoBOT'0 PyXy Jomnarei 1 3aBaiay koHyca odepranus HI'.

20 OxapakTepusyBaTH JUHAMIKY JionaTei B mionuHi ooeptanua HI' 1 ocHOBHI
3aKOHOMIPHOCTI KauaHHs Jonarei BigHocHo BIII.

Ilepenik 3a1a4 10 NMCHbMOBOI0 KOHTPOJIBLHOTO eKCIPec-3aBIaHHs
Busnauntu omeraemy mionry HI' Bepronmboty Mi-8, mutoMe HaBaHTa)XKeHHS 1
KoeillieHT 3amoBHEHHs, skuo naiametp HIT piBaserscs 21,3 M, Mmaca
BepToIb0Ty — 12000 kI'c, KUIBKICTH JonaTel — 5, Xopza somnari ckiaagae 580
MM.

Buznauutu yactoty oOGepTaHHs, KOJIOBY MIBHAKICTh OOEpPTaHHS KIHIIS JIOMATI
HI" 1 yucno Maxa, sxmio uncio obepranus HI' Bepronsory Mi-24 piBHSETHCS
248 06/xB, miametp HI' — 17,4 m, BrcoTa MOIKOTY BEpTOILOTY ckitamae 1000
M.

BusHaunutu KosioBy mBUAKICTH KiHI jomarti HI', koediuieHT mpoTikaHHA 1
XapakTepucTuKy pexumy podotu HI' Beprompory Mi-2, sikmio dvactora
obepranHs piBHsAeThes 26 1/c, miamerp HIT — 14,5 ™M, mBHAKICTH
TOPU30HTAJILHOTO MOJBOTY BEpTOIhOTA PiBHAETHCS 210 kM/Toa, KyT ataku HI'
- 5% iHpyKTHBHA IBUAKICTH BiJIKMIAHHS MACH IOBITpS piBHAEThC 10 M/c.
Busnaunt pe3ynpTyrouy MBUAKICTH OOTIKaHHS mMepepi3iB Jjomated 1 1l
CKJIaJIOBl, SIKIIO dYacToTa oOepTaHHsA piBHiIETbca 59,1 1/c, MBUAKICTH
TOPU3OHTAILHOTO TONEOTY BepToiahoTy AK1-3 ckimamae 150 km/roa, azumyT
nonari 90° xyr araku HI' piBmsieTscs 5°, B mepepisi mortounoro pasuiycy
nonari 150 em Ky B3Maxy jonari - 3°, a mBuaKicTh 3MiHK KyTa B3Maxy — 0,08
1/¢, iHTyKTUBHA MIBUJIKICTh BIIKMIaHHS MacH MOBITPs — 6 m/c.

Busnaunutn xapakrepuctuky pexkumy podotu HI' Beprompory Mi-24 mpu
TOPU30HTAJIBHOMY TMOJBOTI 1 TEeOMETpuYHy CcKpyTky Jsonated HIT Ha
NOTOYHOMY pajiyci 8M, SKIIO MIBUIAKICTb TOPU3OHTAIBHOIO MONbOTy — 240
km/roa, xyt araku HI - 5° oGoporu HI piBHsioThcs 248 00/XB, KyT
YCTaQHOBKH JIONATi y KOMIIS - 7°, IIOrOHHA 3MiHA KyTa YCTaHOBKH IO PafliycCy
jomari piBHAETbest 0,5 /M, IHIyKTHBHA IIBUIKICTh BIAKWJAHHS Macu
noBiTps — 10 m/c., miametp HI" — 17,4 m.
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6 Bu3HAUUTH TOPU3OHTAIbHY 1 BEPTHUKAIbHY CKJIAJOBI IIBUIKOCTI OOTIKAHHS
nepepiziB jgomnateir HI' Beprosnbory AKI1-3, a TakoX KyT aTaku Iepepizy
nmonati Ha paxaiyci 4000 cm, SKIIO MBHUAKICTh TOPU3OHTAIBLHOTO TMOJBOTY
piBHsieTbes 150 kM/roa, kiibkicTh o0epTanus HI' — 565 06/xB, kyT ataku HI'
— 5% B asumyTi onari 180°, iHayKTMBHA IMBUAKICTE BiIKMIAHHS MacH IOBITPS
— 6M/¢, KyT B3Maxy nomati — 6°, mBuakicte KyTa B3Maxy nomari 0,1 1/¢, Kyt
YCTAHOBKH B Tiepepisi piBHAeThCA 5°.

Cnucok pekoMeH/I0BaHOI JiTepaTypu
OcHoBHa JiTeparypa:

1 KorensnikoB I'. H., Mammok O. B., AepoauHamika JiTaJbHHX araparis.
[Tinpyunuk. -K.: Bumia mkona, 2002. — 255 c.

2 HapuanbHuii MOCIOHUK «AepoJMHaMiKa Ta JAMHAMIKa TOJBOTY BEPTOJIHOTAY.
Yactuna I, «Aeponunamika BepronboTay / A. I. 3inuenxo, O. O. bypcaina, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYTIC, 2016.—402 c.: in.

3 HaByanpHMII MOCIOHUK «AepoaMHAMIKa Ta JUHAMIKa IOJBOTY BEPTOIHOTAY.
Yacrs I, «/lunamika nonboty Bepronbota». / A. I. 3inuenko, I. b. KoBToHIOK,
B. M. KocreHnko Ta iH.; 3a 3ar. penakiieto B. M. Kocrenka ta 1. b. KoBToHIoKa.
— X.: XVIIC, 2010. — 272 c.: 1.

4 OmnopHMM KOHCHEKT 3 HaBYaJIbHOI JUCHUIUIIHM «AepoauHaMika, JUHAMIKa
MOJILOTY Ta TMpakThuyHa aepoauHaMmikay. YactuHa 1| «AepoamHamika
BepTONBOTY». ABTOp: [TuensHukoB C. I.

5 OmnopHU KOHCHEKT 3 HaBYaJIbHOI JUCHUIUIIHK «AepoauHaMiKa, JUHAMIKa
MOJIbOTY Ta NpakTU4Ha aepoauHamika». Yactuna I «/luHamika moabOTY».
Asrop: [TuenpHukoB C.1.

6 ApoauHamika JiTanbHUX anapariB: HaB4abHUM nmociOHuk /O.0. bypcana. A. T.
3inuenko, €. FO. [nenko, I. b. Koprontwok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: 1.

7 Jleoinp B. I'., Mupropon O. I., Aeporigporazoaunamika. Iligpyunuk X.:
XVIIC, 2006. — 350 c.

JlonomikHa JiTeparypa:

1 Mxurapsu A. M., Aeponunamika. Iligpyunuk. - M.: MammHoOyayBaHHS,
1968. — 430 c.

2 Koxkynina JI. X., OcHoBu aepogaunamiku. [linpyunuk. - M.: Tpancnopt, 1976.
—208 c.

3 Ipumnkep . M., Caxapo I'. W., Aepomunamika. I[limpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.
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4 Bomoako A. M., Bepromit B ocobmuBiii cutyamii. Iligpyunuk. — M.:
Tpancnoprt, 1992. — 262 c.
5 Bomoako A. M., besneka moyiboTiB BepTodboTiB. Iligpyunuk. — M.:

Tpancnoprt, 1981. — 224 c.

6 Bomonko A. M., l'opmikoB B. A. BepronvoTu: JoBiAHHK MO aepoauHaMIIl,
JUHAMIII TOJBOTY BepTONbOTy. HaBuanbumii mocionuk. — M.: BoenBupar,
1992. — 557 c.

7 Anmasu O. M., Pomacesuu B. ®., AeponumnHamika 1 JWHaMika TOJBOTY
BepToIbOTY. [linpyunuk. - M.: BoenBunar, 1973. — 446 c.

8 byparo I'. ®. Aepoaunamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kykosckoro, 1957. — 350 c.

9 BorskoB B. JI., Aepomunamika JIA 1 rigpaBmika ix cuctem, Y.1.
Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. )Kykosckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitampHi anmapatm 1 Oe3meka mosboTy. Ilimpyunuk. - M.:
BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 bazos JI. U., Aeponunamika BepTonboTiB. [linpyunuk. - M.: Tpancnopr, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinoB I'. A., [IpakTuuna aepoguHaMika BEpTOJIbOTIB.
[Tinpyunuk. - M.: BoenBunart, 1984. — 484 c.

13 Bonoako A. M., OcHOBHU JHOTHOI €KCIUTyaTallii BepTOIbOTIB. AepoanHaMIKa.
[Tigpyuynuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosasnieB E. JI., YnoBenko B. A., OCHOBU aepoJIMHAMIKH 1 AUHAMIKA MOJIBOTY
jerkux BepTosboTiB. HaBuansHuit mocionuk. - X.: Kb Aepokonrep, 2008. —
280 c.

15 HamykeBuu A. B., Aeponunamika mitaka. [ligpyunuk. - M.: BoenBunar, 1966.
—208 c.

16 Mxurapsa A. M., 30ipHuKk 3amad mo Kypcy “Aepomexanika’. HaBuanbHmii
nocionuk - K.: KIIIA, 1976. — 100 c.

17 7Kabpo A. A. Teopida 1 TexHika nonbory. HaBuanbHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHUIIBKMIA Bl Aepodiioty, 1956.-400 c.

18 Aponin I'. C. [Ipaktnuna aeponuHamika. [ligpydyHuK mJis TbOTHOTO CKJIAMY.
M.: BoeuBunaBaunrso, 1962. — 384 c.

HopmatuBha nitepatypa:
1  JCTY 22499 - 77. Anapatu BUHTOKpwI. MexaHika MoJb0Ty B aTMocdepi.
Tepminu. BuzHaueHHs 1 JiTepH1 MO3Ha4YeHHS. BumaBHUIITBO cTaHaapTiB, 1981.
2 JICTVY 23281 - 78. AeponuHamika JeTalbHUX anaparTiB. Tepminu. BusHaueHHs
1 OykBeHHI No3HadeHHs. BunaBHuuTBO cranaapris, 1981.
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3 JACTY 20058 - 80. dunamika jiTaJpHUX amapaTiB B atMocdepi. TepmiHu.
Busnadenns 1 giTepHi mo3HaueHHs. BUIaBHUIITBO cTaHAapTIB, 1976.

4 JCTY 23199 - 80. T'azomunamika. Tepminu. BusnauenHs 1 JnitepHi
MO3Ha4YeHHS. BUIaBHUIITBO cTaHapTiB, 1978.

5 JACTY 221890 - 76. dro3emspk, Kpuiia 1 OMEpIHHS JIITAKiB 1 BEPTOJIBOTIB.
Tepminu. BuznaueHns i niTepHi no3HaueHHa. BugaBHunTBo cranaaprtis, 1976.

TemaTHyHi NUTAHHS NPAKTUYHOTO 3aHATTS Ne 7:
1 3anexHiCTb CHUIM TATHM 1 MOMEHTY JIOOOBOTO OIOPY HECY4Oro TI'BHUHTA
BEPTOIBOTY BiJ pEKUMIB OOTIKaHHS 1 KIHEMAaTHYHUX MapaMeTpiB.
2 ®D13U4HA CYTHICTh 0COOIMBUX pexuMiB podoTu HI':
2.1 ®@narep;
2.2 3eMHUIl pe30HAHC;
2.3 PexxuM aBTOpOTALii.

Mema 3anamma.
1 3akpimieHHs TEOPETUUYHUX 3HAHb 00 BIUIMBY KIHEMAaTUYHUX MMapaMeTpiB 1
PEXKHUMIB MOJILOTY BEPTOIBOTY Ha pO3Mip Tsru 1 J000Boro onopy HI'.
2 Po3kputTs (hi3U4HOI CYyTHOCTI 0cOOMUBUX pekumiB podotu HI':
2.1 ®narepa;
2.2 3eMHOr0 pe30HAaHCY;
2.3 Pexxumy aBTOpOTAIli.
Kinekicts rogud — 2.

HaBuajbHi nUTAHHSA:
1 HaBectu 1 oxapakTepu3yBaTH CUJIIM 1 MOMEHTH, IO JIIFOTh HA €JIEMEHTH JIoTaTeu

HT.

2 Po3kpuTH TOHATTA Tpo MaxoBi pyxu sonati HI' 1 HaBecTH OCHOBHI CWIIH, IO
IIIOTH B IutonuHl taru HI'.

3 OxapakTepu3yBaTH 3aJIeXKHICTh KyTa 371eTy Jonateit BiqaocHo ' mo asumyTtam
BiJl CEPEIHHOI0 KyTa KOHYCHOCTI Ta KYyTiB BIIXWUJIEHHS aepOJMHAMIYHOI BICl B
MOB3/I0KHOMY 1 TTOTIEPEUYHOMY HAMPSIMKaX.

4 OxapakTepu3yBaTu JWHAMIKY 3MIHA OCHOBHHMX KIHEMAaTHYHHUX I1apaMeTpiB
JIOTIATEN IO a3UMYyTaM.

5 OxapakTepu3yBaTd 3aKOHOMIPHOCTI 3MIHM KIHEMAaTHUYHUX TapaMeTpiB Bij
MaxoBOTI'0 PyXy Jionarei 1 3aBainy koHnyca ooepranus HI'.

6 OxapakTepu3yBaTi JWHAMIKY JjomnaTteil B miomuHi obepranHs HI' 1 ocHOBHI
3aKOHOMIPHOCTI KauaHHs jonarei BiaHocHo BIII.
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7 Po3kpuTu MOHATTA Tpo iAeanpHuil 1 peanpHuil HI, BiMB KoeQilli€eHTIB
KOpHUCHOI 11i 1 Bukopuctanus ol HI' va Burpatu HI'.

8 Ominka edexktuBHOCTI podotn HI' 3 moromMoroto koedimieHTiB koprcHoi aii HI'.

9 [ToHATTS PO MOTYXKHICTh 11€asIbHOTO 1 peaibHOTO HI'.

10 OxapaktepuzyBaTi MOMeHT ornopy HI' Ha BepTUKaNbHUX peKUMax OOTIKaHHS.

11 OxapaktepuzyBaTi MOMeHT ornopy HI' Ha pexumax Kocoro o0TiKaHHS.

12 [ToHATTS TpO HAsSBHY MOTYXHICTh JABUTYHIB BEpPTOJIbOTY 1 i PO3MOALT Ha
BEPTOJIBOTI.

13 OxapakTepu3yBaTH 3aJIe)KHICTh HAsBHOI MOTYKHOCTI JBUTYHIB BiJ IIBUIKOCTI
MOJIbOTY.

14 Po3kpuTu 3araibHi TOHATTS PO MpY>KHICTh Jonateit HI 1 1i BruMB Ha 6e3meky
eKCIUTyaTallll BEpTOJIbOTY.

15 Po3kputu (pi3uyHy CyTHICTh, YMOBU BHUHUKHEHHS 1 O3HAKHU NPOSBY (hramepa
nonarten HI'.

16 Poskputu (pi3udHy CyTHICTH, YMOBM BHHHUKHEHHSI 1 O3HAKH MPOSIBY “‘3eMHO20
pezonancy” HI'.

17 Po3kputu ¢i3M4Hy CYTHICTh, YMOBU BUHUKHEHHS 1 O3HAKU IMPOSIBY BUXPOBO2O
kinoys ” HI'.

18 OxapakrepusyBatu JuHaMiyHy MinHICTh Jomatedt HI 1 ¢akropu, m1o
BIUIMBAIOTH HA 1i JUHAMIYHY HAMpPYTYy.

19 OxapakTepu3yBaTl YMOBH B3a€MOYAApy KOMJIEBUX YaCTHH JIOMATEN O YIIOPax
['II 1 BIII.

ILinan 3aHATTSH
1 TIlIpoBenenHs ycHoro onuTyBaHHs 1o Temi Ne 8, 3a nekisimu 8.3...8.5.
2 Po3B’s30K TUIIOBUX 3a]1a4.
3 Iloka3 HaByaNbHUX (iTBMIB:
3.1"Taitnu 3a0yTtux mepemor. JlereHau pociiichbkoi aBialrii - pPO3BUTOK
BITUM3HSIHUX BEPTOIBOTIB"
4 OOTOBOPCHHS PE3yJIbTATIB BUKOHAHHS KypcoBoi podotu (20 x6).

PexomenmoBana jiteparypa

1.5-16..23;23...29; 1.7 - 29...36;36...39; 1.8 - 97...116; 2.5 - 95...116;
121...125; 141...149; 2.6 - 5...42; 3.1; 3.2.

IHopsaiok mpoBeIeHHS 3AHATTH

Teopemuuna wacmuna 3anamms
Po3srisia TeopeTHuHUX NUTaHb 32 MatepiaioM TeMu Ne 8 3a nekuisimu 8.3...8.5.
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Ilpakmuyuna yacmuna 3anamms
Po3B’s130k THIIOBHX 3a7a4 3a MaTepiajioM Jekiii 8.3...8.5.

Cnmncoxk pekoMeHI0BaHol JiTepaTypu
OcHoBHa JiTeparypa:
KorensuikoB I'. H., Mammiok O. B., AepoamHamika miTalbHUX arapaTib.
[Migpyunuk. -K.: Buma mkomna, 2002. — 255 c.
HapyanpHMii MOCIOHUK «AepoaMHAMiKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacrtuna I, «Aepoannamika Beptonbotay / A. I. 3inuenko, O. O. Bbypcana, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: in.
HapyanbHuil mociOHUK «AepoaMHaMiKa Ta JUHAMIKa IMOJIbOTY BEPTOIHOTAY.
Yacts I, «/lunamika nonboty BepTonbotay. / A. I. 3indenko, I. b. KoroHtok,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuiero B. M. Kocrenka ta 1. b. KoBToHmoka.
— X.: XVIIC, 2010. — 272 c.: in.
OnopHUM KOHCIIEKT 3 HABYAJIBHOI AHUCIUIUIIHU «AepoJMHaMiKa, JHHAMIKA
MOJILOTY Ta TMpakTH4Ha aepoauHaMikay. YactmHa [ «AepoaumHamika
BepTONIbOTY». ABTOp: [TuensaukoB C. L.
OnopHuii KOHCHEKT 3 HaBUaJbHOI JUCIHUILUIIHK «AepoiuHamika, JuHaMIKa
MOJILOTY Ta MpakTH4Ha aepoauHamikay. Yactuna Il «/luHamika momboTy».
Asrop: [TuenbHukoB C.1.
AponuHaMika JIITATbHUX anapatiB: HaBuaiabHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. [nenko, 1. b. Korontok, A. JI. Cymko — X.: XVIIC, 2015. -
333 c.: 1.
Jle6inp B. I'., Mupropon . 1., Aeporigporazogunamika. Iligpyunuk X.:
XVIIC, 2006. - 350 c.
JlomomikHa JiTeparypa:
Mxwutapsa A. M., Aepoaunamika. Iligpyunuk. - M.: MammHoOyayBaHHS,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [linpyunuk. - M.: Tpancnopr, 1976.
— 208 c.
[Mpunkep . M., Caxapo I'. W., Aepomunamika. Ilizpyunuk. - M.:
Mammno6yayBanns, 1968. — 310 c.

Bononko A. M., Bepromrt B ocoOnuBiii cutyarii. I[liagpyunmk. — M.:
Tpancnopt, 1992. — 262 c.
Bononko A. M., besmeka monpoTiB BepTodsoTiB. [ligpyunmk. — M.:

Tpancnopr, 1981. — 224 c.



47

6 Bomonko A. M., l'opmikoB B. A. Bepronvotu: JoBiAHHK MO aepoauHaMilll,
JTUHAMII TOJBOTY BepToiboTy. HaBuanpHuii mociOHuk. — M.: BoeHnBupar,
1992. — 557 c.

7 Anasa O. M., Pomacesnu B. @®., AepoaumHaMika 1 JWHAMIKa TOJbOTY
BepToaboTy. [ligpyunuk. - M.: BoenBunart, 1973. — 446 c.

8 byparo I'. ®. Aepommnamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kyxkosckoro, 1957. —350 c.

9 BorskoB B. JI., Aepommnamika JIA 1 rigpaBmika ix cuctem, Y.1.
Aeponunamika. [ligpyunuk. - M.: BIIIA im. M. €. KykoBckoro, 1972.— 652 c.

10 JIpsiuenko A. A., JlitrambHi amapatu 1 O6e3neka moawsoTy. Ilimpyunuk. - M.:
BIIIA im. M. €. XKykosckoro, 1987. — 626 c.

11 bazos JI. U., Aeponunamika BepTosiboTiB. [liapyunuk. - M.: Tpancnoprt, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinoB I'. A., [IpakTidna aepoauHaMika BEpTOJIBOTIB.
[Tigpyuynuk. - M.: BoenBunart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU JTHOTHOI €KCILTyaTailii BEpTOJIbOTIB. AepoarHAMIKA.
[Tinpyunuk. - M.: Tpancnopt, 1984. — 256 c.

14 KosaineB E. /., YooBenko B. A., OcHOBU aepoJarHAMIKH 1 JUHAMIKA MOJBOTY
jerkux BepTosboTiB. HaBuansHuit mocionuk. - X.: Kb Aepokonrep, 2008. —
280 c.

15 HamykeBuu A. B., Aepoaunamika mitaka. [ligpyunuk. - M.: BoenBunar, 1966.
— 208 c.

16 MzxwutapssH A. M., 30ipHuk 3amad mo Kypcy “Aepomexanika’. HaBuanbHuii
nociouuk - K.: KIITIA, 1976. — 100 c.

17 JKabpoB A. A. Teopis i TexHika nonbory. HaByanbHmii mociOHuK. — M.:
PenakiionHo-BuaBHALIBKMI B Aepodioty, 1956.-400 c.

18 Aponin I'. C. Ilpaktuuna aepoannamika. [liipydHuK UIst IbOTHOTO CKIIATY.
M.: BoeuBungaBauirso, 1962. — 384 c.

Hopmartugsna mnitepatypa:

1  JCTY 22499 - 77. Anapatu BUHTOKpwI. MexaHika MoJb0Ty B aTMocdepi.
Tepwminu. Busnauenns i niTepHi no3HaueHHs. BugaBuuirso ctanaapris, 1981.

2 JICTY 23281 - 78. AeponuHamika JeTaibHUX anapaTiB. Tepminu. BusHaueHHs
1 OykBeHHI no3HayeHHs. BunaBHuuTBO crangapris, 1981.

3 JACTY 20058 - 80. Jlunamika nitanbHUX anapariB B armocdepi. Tepminu.
BuznauenHs 1 1iTepHi Mo3HauYeHHs. BUIaBHUIITBO CTaH1apTiB, 1976.

4 JCTY 23199 - 80. T'azonmunamika. Tepminu. BusnaueHHs 1 JiTepHi
MOo3Ha4YeHHsS. BUIaBHUIITBO cTaHAapTiB, 1978.

5 JICTVY 221890 - 76. ®drozensk, Kpuiia 1 ONEPIHHS JITAKIB 1 BEPTOIHOTIB.
Tepwminu. Busnauenns 1 niTepHi no3HaueHHs. BugaBHuirBo ctanaapris, 1976.
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TEMA Ne 6 PiBHoBara , cTilikicTh i KepoBaHicTh JIiTAJbHUX aniapaTiB

TemaTuyHi NUTAHHA NPAKTHYHOTO 3aHATTA Ne 6

1 CxemaTu3zarliis CUJI 1 MOMEHTIB, PIBHSHHS PyXY BEPTOJILOTY B MOJIBOTI.

2 IloHATTS mpo ycTajeHUW 1 HE yCTaJeHUH IOJIbOTH, CTaTUYHA CTIMKICTD,
neMIi(ipyBaHHS MOBEIIHKH 1 KEPOBAHOCTI BEPTOJIBOTY.

3 [ToB3oBkHA CTIHKICTD 1 KEPOBAHICTh BEPTOJIHOTY.

4 TIousTTs PO OOKOBY CTIHKICTH 1 KEPOBAHICTh BEPTOJIHOTY.

5 Oco0OnuBOCTI MIIOTYBaHHS BEPTOJHOTOM IPH ABTOMATHYHIA CHUCTEMH
KEepYBaHHS BEPTOIHOTOM.

HaByajibHa MeTa 3aHATTA:
AHami3 cwJi 1 MOMEHTIB, IO JIIOTh Ha BEPTOIBOT, PIBHSHHS pPYyXY
BEPTOJIBOTY..
Po3misig MOHATTIN yCTaJIeHH 1 HE yCTaJIEHU MOJIBOTH BEPTOJILOTY. Brius
CTIMKOCTI, 1eMII(pipyBaHHSA Ha KEPOBAHICTh BEPTOJIBOTY.
AHaJi3 MoB3/10BXKHBOI 1 O0KOBOT CTIMKOCTI 1 KEPOBAHOCTI BEPTOJILOTY.
AHani3 0coOIMBOCTEH MUIOTYBaHHS BEPTOIBOTPM IPU ABTOMATUYHOMY
KEpYBaHHI.

Kinpkicts rogus — 2.

w

HaBuaJbHI NUTAHHSA:
JnHaMmika MoibOTy BEPTOJILOTY INiJl BIUIMBOM CHUJI 1 MOMEHTOB JiIOYMX Ha
BEPTOJIBOT.
CratuyHi  XapakTEepUCTHMKHM 1 OCOOJMBOCTI  KEPYBAHHS  KEepyBaHHS
BEPTOJIBOTOM MO KyTYy aTaKH.
[ToHsATTS TpO TMOB3MOBHIM PyX BEPTOILOTY, OCOOTUBOCTI CTIHKOCTI 1
KEPOBAHOCTI MIBUIKOCTI MOJIbOTY.
[ToHsATTS MPO CTIAKICTH BEPTOJIHOTY MO TMEPEBAHTAXKEHOCTI BEPTOJBOTY,
HUIAXOBA 1 TOMEepeYHa CTIHKOCTI.
Oco0nuBocTi 614HOTO OanaHcyBaHHS 1 01YHOT KEPOBAHOCTI BEPTOJIBOTY.

Ilnan 3aHaTTS
[IpoBeneHHs yCHOTO ONUTYBaHHS 32 TEMOKO Ne 6.
Po3B’ 130K THIIOBUX 3a7a4.
BukoHaHHS MUCHMOBOTO TTiJICYMKOBOTO KOHTPOJIBHOT poOoTu N 6

PexomenoBana Jiiteparypa
1.1-132...197; 1.2 -210...261;1.3-238...283;
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IHopsimok nmpoBeaeHHs 3aAHATTS

Teopemuuna wacmuna 3auamms
Po3risia TeopeTHUHUX TUTaHb 32 MaTepiaioM TeMu Ne 6.

Hpakmulma yacmuna 3aniammis

Po3B’s130K TUIIOBUX 3a/1a4 3a MaTepiajaoMm TeMu Ne 6.
Ilepesik NUTaHBb 10 MICBMOBOI0 KOHTPOJIBHOI0 €KCIIPec-3aBIaAHHS

[ToHATTS PO CXeMy CHJI 1 MOMEHTIB JIIFOUMX Ha BEPTOJIBOTI

[ToHATTS MO yCcTaNeHMi 1 He yCTaJeHHUH MOJIbOTH BEPTOIBOTY

[TOHATTS PO CTUYHY CTIMKICTh BEPTOJIBOTY

[TonsTTs po AemngipyBaHHs NOBEIIHKH BEPTOJIBOTY

[ToHATTST TIPpO KEpPOBaHICTh BEPTOJBOTY: MOTYXKHICTh 1 €(GEeKTUBHICTh

g B~ W N -

KEPYBaHHS.
[ToHSATTS TPO MOB3/IOBXKHIO CTIMKICTH 1 KEPOBAHICTh BEPTOIBOTY.

CraTuyH1 XapaKTEepPUCTUKH CTIMKOCTI MO KYTy aTaku.

Oco0MBOCTI KEpyBaHHS BEPTOJIHOTY 1O KYTY aTaKHu.

Oco0sMBOCTI MOB3JOBXHBOI KEPOBAHOCTI BEPTOJHOTY IO MIBUIKOCTI

© 00 N O

HOJIBOTY.

10 [ToHATTS PO MOB3IOBXKHINA PyX BEPTOJIHOTY.

11 ToHATTS PO CTIAKICTH BEPTOIBOTY IO MIBUIKOCTI MOJBOTY.

12 TToHATTS PO CTIAKICTH BEPTOIHOTY IO MEPEBAHTAXKEHOCTI BEPTOIHOTY.

13 IloHATTs PO OOKOBY CTIMKICTH 1 KEPOBAHICTH BEPTOIBOTY.

14 CratuuHi XapaKTepUCTUKH CTIMKOCTI MO KYTy KOB3aHHA (uLiaxosa
CcmitiKicmy).

15 CraTiuyHl XapakTEPUCTUKH CTIHKOCTI 10 KyTy KpeHy (nonepeuna
CMIUKICMb).

16 3aranbHi MOHATTS TPO OOKOBY CTIMKICTh BEPTOJIBOTY.

17 OcobmmBocTI 619HOT KEPOBAHOCTI BEPTOJILOTY.

18 3aranbHi MOHATTS PO OanaHCyBaHHS BEPTOJIBOTY.

19 3aranbHi MOHATTS Mpo OiuHE OanaHCyBaHHS BEPTOJIBOTY.

20 BukopucTaHHS aBTOMaTHYHUX CHCTEM KEPYBAHHS BEPTOIHOTOM.

21 Oco6mmBOCTI TIJOTYBaHHA BEPTOIHLOTOM TIPU aABTOMATHYHIN CHUCTEMI
KEepyBaHHS BEPTOIHOTOM.
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Cnucok peKkoMeH/10BaHOI JiTepaTypu

OcHoBHa JiTeparypa:

KorensuikoB I'. H., Mammok O. B., AepoamHamika miTalbHUX arapaTib.
[Tinpyunuk. -K.: Buma mkomna, 2002. — 255 c.
HapyanpHMil MOCIOHUK «AepoaMHAMIKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacruna I, «Aepoannamika Beptonbotay / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: in.
Hapyanbuuili mociOHUK «AepoaMHaMiKa Ta JUHaMIKa IMOJIbOTY BEPTOIHOTAY.
Yacts 11, «/lunamika monboty Beprosbotay. / A. I. 3indenko, I. b. KoBToHIOK,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuiero B. M. Kocrenka ta 1. b. KoBToHoka.
— X.: XVIIC, 2010. — 272 c.: 1.
OnopHUM KOHCIIEKT 3 HABYAJIBHOI AUCIUIUIIHU «AepoJMHaMiKa, JTHHAMIKa
MOJILOTY Ta TMpakTHYHa aepoauHaMmikay. YactmHa 1| «AepoaumHamika
BepTONIbOTY». ABTOp: [TuensaukoB C. L.
OnopHUM KOHCIIEKT 3 HABYAJIBHOI AUCIUIUIIHU «AepoJMHaMiKa, JTHHAMIKa
MOJILOTY Ta MpakTH4Ha aepoauHamikay. Yactuna Il «/luHamika momboTy».
Asrop: [TuensHukoB C.1.
ApoauHaMika JIITaIbHUX anapatiB: HapuaidbHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, 1. b. Koprontok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: 1.
Jle6inp B. I'., Mupropon FO. 1., Aeporigporazogunamika. Iligpyunuk X.:
XVIIC, 2006. — 350 c.

JlomomikHa JiTeparypa:
Mxwutapsa A. M., Aepoaunamika. Iligpyunuk. - M.: MammHoOyyBaHHS,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [linpyunuk. - M.: Tpancnopt, 1976.
— 208 c.
[Mpunkep . M., Caxapo I'. WN., Aepomunamika. Ilimpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.

Bononko A. M., Bepromrt B ocoOnuBiii cutyarii. I[lizpyunuk. — M.:
Tpancnopt, 1992. — 262 c.
Bononko A. M., besneka mnonpoTiB BepTtodsoTiB. [liapyunwmk. — M.:

Tpancnopr, 1981. — 224 c.

Bomoako A. M., T'opmikoB B. A. BepronwoTu: J[oBiIHMK MO aepoauHAMIIIL,
JUHAMILI TOJBOTY BepTosiboTy. HaBuanbHuii mociOnuk. — M.: BoenBupar,
1992. — 557 c.

Anasa O. M., PomaceBuu B. ®., AepomuHamika 1 JIWHaMiKa TMOJbOTY
BepToaboTy. [linpyunuk. - M.: BoenBunart, 1973. — 446 c.
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8 byparo I'. ®. Aepoaunamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kyxosckoro, 1957. — 350 c.

9 BorsakoB B. [I., Aepomunamika JIA 1 rigpaBmika ix cuctem, UY.l.
Aeponunamika. [ligpyunuk. - M.: BIIIA im. M. €. KykoBckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitanpHi anmapatu 1 Oe3neka mosboTy. [limpyunuk. - M.:
BITIA im. M. €. Xyxkosckoro, 1987. — 626 c.

11 Bazos /JI. U., Aeponunamika BepTonboTiB. [linpyunuk. - M.: Tpancnopr, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinioB I'. A., IIpakTuuHa aepojuHaMika BEPTOJIbOTIB.
[Tinpyunuk. - M.: BoenBuaart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU JTHOTHOI €KCILTyaTailii BEpTOJIbOTIB. AepoJarHaAMIKA.
[Tinpyunuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosainieB E. JI., YnoBenko B. A., OcHOBU aepoJIMHAMIKH 1 AUHAMIKA MOIBOTY
Jerkux BepTosboTiB. HaBuanbhuii nociOnuk. - X.: Kb Aepokonrtep, 2008. —
280 c.

15 HamykeBuu A. B., Aeponunamika nitaka. [ligpyynuk. - M.: BoenBunar, 1966.
—208 c.

16 MzxwutapssH A. M., 30ipHUK 3a7a4 1o Kypcy “Aepomexanika’. HaByaibHwmii
noci6uuk - K.: KIIIIA, 1976. — 100 c.

17 7KabpoB A. A. Teopida 1 TexHika nonbory. HaBuanbHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHUIIBKMIA Bl Aepodiioty, 1956.-400 c.

18 Aponin I'. C. Ilpaktnuna aepoanHamika. [ligpydHuK Ijs TbOTHOTO CKIIAdy.
M.: BoenBunaBauirso, 1962. — 384 c.

HopmatuBHa mitepartypa:
JNCTY 22499 - 77. Anapatu BUHTOKpWJi. MexaHika ToJIbOTy B atMmocdepi.

H

Tepminu. BuznauenHns 1 niTepHi no3HaueHHs. BugaBHuuTBo ctanaaptis, 1981.

2 JICTY 23281 - 78. AeponnHamika neTaibHuX amapaTiB. Tepminu. BusHaueHnus
1 OyKBEHHI MMO3HaYeHHs. BumaBHUITBO cTaHaapTiB, 1981.

3 JACTY 20058 - 80. lunamika jitaqbHUX anapariB B armocdepi. Tepminu.
Busnauenns 1 mitepHi mo3HaueHHs. BunaBHUIITBO cTanmapTis, 1976.

4 JICTY 23199 - 80. T'azomunamika. Tepminu. BusnaueHHs 1 JnitepHi
no3HayeHHs. BumaBHUIITBO cTanaapTis, 1978.

5 JACTY 221890 - 76. ®ro3zensk, Kpuiia 1 ONEpIHHS JIITaKiB 1 BEPTOJIHOTIB.
Tepminu. BuzHaueHHs 1 JiTepH1 MO3HAYCHHS. BUIaBHUIITBO cTaHAapTIB, 1976.
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TEMA Ne 7: YcraneHnuil pyx JiTaJbHUX anaparis

TeMaTH4YHi NMTAHHA NPAKTUYHOIO 3aHATTS Ne 7:
XapakTepucTrika HeoOX1JIHOI 1 po3paxyHKoBOi motyxHocTi HI'.
XapakTepucTuKa pPeKUMiB BEPTUKAIBHOIO MOJBOTY: YMOBH 1 OCOOJIMBOCTI
BUKOHAHHS BHUCIHHA, BEPTUKAJIBHOTO MiAWOMY 1 BEPTHKAIBHOTO 3HIKEHHS
BEPTOJIbOTY.

[TonsiTTa mpo [iama3oH MIBHAKOCTEH 1 BHUCOT TMOJNBOTY BEPTOJBOTY,
XapaKTEepUCTUKA IIBUJIKOCTEH TOPU30HTAIBHOIO TMOJIBOTY: MIHIMAIbHOI,
€KOHOMIYHO1, KpeHCepChKOi 1 MAaKCUMAaJIbHOT.

YMOBH 1 0COOJIMBOCTI BUKOHAHHS TOPU3OHTAJIBLHOTO MONbOTY. [IOHATTS 1ipo
[ 111 peskxumu MOCTIHHOTO TOPU3OHTATIBLHOTO TIOJBOTY.

[ToHATTS TpO PO3paxXyHKOBUW 3amac NaiuvBa JJII BUKOHAHHS MOJIBOTY,
TOJIMHHUKOBUH 1 KIIOMETPOBUI BUTPATH NAJIMBA.

HaBuyajabHa MeTa 3aHATTS:

1 Po3kpuTy MOHATTS HEOOX1THOT 1 po3paxyHKOBOi moTykHocTei HI.

2

AHani3 peXuMiB BEPTUKAJIBHOTO IMOJIbOTY: BUCIHHS, BEPTUKAIBHUM IM1HOM
1 BEpTUKAJIbHE 3HUKEHHS.

XapakTepucTUka MIBUAKOCTEH TOPU30HTATBHOTO MOJBOTY: MIHIMANBHOI,
€KOHOMIYHO1, KpecepChKoi 1 MAKCUMAIIbHOI.

YMOBH 1 0COOIMBOCTI BUKOHAHHS TOPU30HTANBHOTO NOJbOTY. I 1 II pexxumu
TOPU30HTAILHOTO MOJIBOTY.

XapakTepucTuKa BIUIMBY OCHOBHUX eKCIUTyaTaliiHUX (akTopiB Ha
JATBHICTB 1 TPUBAICTD MOJIBOTY BEPTOIBOTY.

Kinpkicts rogus — 2.

H~ WO DN -
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HaBuyajbHi nUTAHHA:
[ToHATTS PO HEOOX1HY 1 pO3pPaxXyHKOBY TATY 1 MOTY>kHicTh HI'.
XapakTepucTUKa PEeXKUMIB BEPTUKAIBHOTO MOIBOTY.
YMOBH 1 0COOIMBOCTI BUKOHAHHS BUCIHHS.
XapakTepucTuKa HIBUAKOCTEH TOPU30HTAIBHOIO MOJBOTY: MiHIMAJbHOI,
E€KOHOMIYHO1, KpeHCepChKOi 1 MAKCUMAJIBHOI.
[TonsiTTs Mpo Alana3zoH WIBUAKOCTEN 1 BUCOT MOJIBOTY BEPTOJIBOTY.
[TonsitTst mpo 1 1 11 peskxumu moCcTiHHOTO TOPU3OHTATBHOTO MOJBOTY.
Oco0auBOCTI HAOOPY BUCOTH 1 3HUKEHHS IO MOXMIIIA TPAEKTOPI].
[ToHATTS PO TOJMHHUKOBH 1 KITIOMETPOBUIM BUTPATH MaJIUBA.
[TonoBxkeHICTh TOPU3OHTAIBHOTO MOJBOTY.
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10 BB OCHOBHUX €KCIUTyaTaliHUX ()aKTOpIiB HA NAibHICTh 1 TPUBAJIICTD
HOJIBOTY.

ILnan 3aHarTTs
1 TIIpoBeneHHS YCHOT'O ONUTYBaHHS 3a TeMoro No 7.
2 Po3B’g430K THOOBUX 3a7a4 IO TEMI /
3 BukoHaHHS MHMCHMOBOI'O KOHTPOJBHOTO €KCITpec-3aBaanHs N 7
PexoMenaoBaHa Jiiteparypa
1.1-132...197; 1.2 -210...261;1.3-238...283;

HOpH}IOK MPOBEACHHSA 3aHATTH

Teopemulma yacmuna 3anammi
Posrnsg TCOPCTUYHUX IIMTAHDb 3a MaTepiaHOM TemMu Ne 7.

Ilpakmuuna wacmuna 3anammas
P03B’s130K TUTIOBUX 33124 3a MaTepiasiom Temu Ne 7.

Ilepenik NUTaHb 10 NMCHMOBOI0 KOHTPOJBHOI'0 eKCIIpPec-3aBAaHHS
[ToHATTS PO HEOOXIHY 1 pO3paXyHKOBY TATY 1 MOTYkHicTh HI'.
XapakTepucTuka HeoOX11Hoi moTy»kHocTi HI'.

XapakTepucTUKa po3paxyHKoBoi MoTyxHocTi HI'.

XapakTepucTUKa peKUMIB BEPTUKAIBHOTO MOJIBOTY.

YMOBH 1 0COOIMBOCTI BUKOHAHHS BUCIHHSI.

YMOBH 1 0COOIMBOCTI BEPTUKAIBHOTO MiAMOMY BEPTOIBOTY.

YMOBH 1 0COOIMBOCTI BEPTUKATHHOTO 3HUKEHHS BEPTOJILOTY.
XapakTepucTuka MIBHAKOCTEH TOPH30HTAIBHOTO MOJBOTY: MiHIMAIBHOI,

O NOoO Ok WDN B

€KOHOMIYHO1, KpelCcepChKOi 1 MAKCUMaJIbHOI.
9 TloHATTS Mpo Jiana3oH MIBUIKOCTEH 1 BUCOT MOJIBOTY BEPTOJIBOTY.
10 IMonsarts npo [ 1 Il pexkxuMu MOCTIHHOTO TOPU30HTATBHOTO TIOJBOTY .
11 YMoBH 1 0COOIMBOCTI BUKOHAHHS TOPU30HTATILHOTO TIOJBOTY.
12 Ocob6mmBoCTI HAOOPY BUCOTH 1O TTOXUJIIN TPAEKTOPII.
13 Oco6MBOCTI 3HIKEHHSI IO TTIOXWJIIHA TPAEKTOPII.
14 YMoBU 1 0cOOMMBOCTI BUKOHAHHS M1aHyBaHHs Ha PCHB.
15 T[oHATTS PO PO3paXyHKOBUU 3arac MajvBa Jjisi BAKOHAHHS MOJbOTY.
16 [ToHATTS PO TOJAUHHUKOBHH 1 KITOMETPOBUI BUTPATH MaJIUBA.
17 TlonoBKEHICTh TOPU3OHTAIBHOTO MOJIBOTY.
18 BruiiB OCHOBHUX €KCIUTyaTalliiHuX (haKTOpiB Ha NAJbHICTh 1 TPUBAIICTH
MOJIBOTY.
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Cnucok peKkoMeH/10BaHOI JiTepaTypu

OcHoBHa JiTeparypa:

KorensuikoB I'. H., Mammok O. B., AepoamHamika miTalbHUX arapaTib.
[Tinpyunuk. -K.: Buma mkomna, 2002. — 255 c.
HapyanpHMil MOCIOHUK «AepoaMHAMIKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacruna I, «Aepoannamika BeptonboTa» / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: in.
Hapyanbuuili mociOHUK «AepoaMHAMiKa Ta JUHaMIKa IMOJIOTY BEPTOIHOTAY.
Yacts 11, «/lunamika nonboty Beprosnbotay. / A. I. 3induenko, I. b. KoBToHIOK,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuiero B. M. Kocrenka ta 1. b. KoBToHoka.
— X.: XVIIC, 2010. — 272 c.: 1.
OnopHUil KOHCHEKT 3 HaBYAJIbHOI AUCIHUILUIIHU «AepoJuHaMiKa, JUHaMIKa
MOJILOTY Ta TMpakTH4yHa aepoauHaMika». YactmHa [ «AepoamHamika
BepTONIbOTY». ABTOp: [TuensaukoB C. L.
OnopHUM KOHCIIEKT 3 HABYAJIBHOI AUCIUIUIIHU «AepoJMHaMiKa, JTHHAMIKa
MOJILOTY Ta MpakTH4Ha aepoauHamikay. Yactuna I «J/luHamika moaboTy».
Asrop: [TuensHukoB C.1.
ApoauHaMika JIITaIbHUX anapatiB: HaBdaidbHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, 1. b. Koprontok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: 1.
Jle6inp B. I'., Mupropon . 1., Aeporigporazogunamika. [limpyunuk X.:
XVIIC, 2006. — 350 c.

JlomomikHa JiTeparypa:
Mxwutapsa A. M., Aepoaunamika. Iligpyunuk. - M.: MammHoOyyBaHHS,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [linpyunuk. - M.: Tpancnopt, 1976.
— 208 c.
[Mpunkep . M., Caxapo I'. W., Aepomunamika. Ilizpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.

Bononko A. M., Bepromrt B ocoOnuBiii cutyarii. I[lizpyunmk. — M.:
Tpancnopt, 1992. — 262 c.
Bononko A. M., besneka mnonpoTiB BepTtodsoTiB. [liapyunwmk. — M.:

Tpancnopr, 1981. — 224 c.

Bomoako A. M., T'opmikoB B. A. Bepronboru: J[oBiIHMK MO aepoauHaMIIIL,
JUHAMILI TOJBOTY BepTosiboTy. HaBuanbHuii mociOnuk. — M.: BoenBupar,
1992. — 557 c.

Anasa O. M., PomaceBuu B. ®., AepomuHamika 1 JIWHaMiKa TMOJbOTY
BepToaboTy. [linpyunuk. - M.: BoenBunart, 1973. — 446 c.
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8 byparo I'. ®. Aepogunamika, Y.1. Iligpyunuk. - M.: BIIIA im. M. €.
Kyxosckoro, 1957. — 350 c.

9 BoraxkoB B. JI., Aepomunamika JIA 1 rigpaBmika ix cuctem, UY.1.
Aeponunamika. [ligpyunuk. - M.: BIIIA im. M. €. KykoBckoro, 1972.— 652 c.

10 Jdpsiuenko A. A., JlitanpHi anmapatu 1 6e3neka monboTy. [limpyunuk. - M.:
BITIA im. M. €. Xyxkosckoro, 1987. — 626 c.

11 Bazos /JI. U., Aeponunamika BepTonboTiB. [linpyunnk. - M.: Tpancnopr, 1972.
— 184 c.

12 PomaceBuu B. @., CamoiinioB I'. A., IIpakTuuHa aepojuHaMika BEPTOJIbOTIB.
[Tinpyunuk. - M.: BoenBuaart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU JTHOTHOI €KCILTyaTailii BEpTOJIbOTIB. AepoJarHaAMIKA.
[Tinpyunuk. - M.: Tpaucnopr, 1984. — 256 c.

14 KosainieB E. JI., YnoBenko B. A., OcHOBU aepoJIMHAMIKH 1 AUHAMIKA MOIBOTY
Jerkux BepTosboTiB. HaBuanbhuii nociOnuk. - X.: Kb Aepokonrtep, 2008. —
280 c.

15 HamykeBuu A. B., Aeponunamika nitaka. [ligpyynuk. - M.: BoenBunar, 1966.
—208 c.

16 MzxwutapssH A. M., 30ipHuk 3aaa4d mo kypcy “Aepomexanika’. HapuanbHuii
noci6uuk - K.: KIIIIA, 1976. — 100 c.

17 7KabpoB A. A. Teopida 1 TexHika nonbory. HaBuanbHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHULIBKMIA Bl Aepodiioty, 1956.-400 c.

18 Aponin I'. C. Ilpaktuuna aepoannamika. [liIpydHuK Isl IbOTHOTO CKIIATY.
M.: BoenBunaBauirso, 1962. — 384 c.

HopmatuBHa mitepartypa:
JNCTY 22499 - 77. Anapatu BUHTOKpWJi. MexaHika ToJIbOTy B atMmocdepi.

H

Tepminu. BusHaueHHs 1 JiTepHi no3HayeHHs. BugaBHULTBO cTanaapTis, 1981.

2 JICTY 23281 - 78. Aeponunamika neTanpHux amapatiB. Tepminu. BuznaueHss
1 OyKBEHHI MMO3HaYeHHs. BumaBHUITBO cTaHaapTiB, 1981.

3 JACTY 20058 - 80. lunamika jitaqbHUX anapariB B armocdepi. Tepminu.
Busnadyenns 1 mitepHi mo3HaueHHs. BunaBHUIITBO cTanmapTis, 1976.

4 JICTY 23199 - 80. T'azomunamika. Tepminu. BwusnadeHns 1 mitepHi
no3HayeHHs. BumaBHUIITBO cTanaapTis, 1978.

5 JACTY 221890 - 76. ®ro3zensk, Kpuiia 1 ONEpIHHS JIITaKiB 1 BEPTOJIHOTIB.
Tepminu. BuzHaueHHs 1 giTepH1 no3HaYeHHs. BugaBHULTBO cTanaapTis, 1976.
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TEMA Ne 8: Heycranenni pyx JIA

TemaTH4Hi NUTAHHS NPAKTUYHOTO 3aHATTH Ne 8:
[IpoBeneHHs MiACyMKOBOI KOHTPOJBHOI pOOOTH 3a 3MICTOM 1 MaTepiajioM TeMHU

No 12.

HaBuyanbHa MeTa 3aHSITTA:

3a pe3ynbraTamMu MiJICYMKOBOI KOHTPOJIBHOT pOOOTH OIIHUTH PiBEHb 3aCBOEHHS
3HaHb 1 HABUYOK OCHOB JIMHAMIKH MOJIBOTIB JiTakiB 1 HI" BepTomboTy.
KinekicTe rogun — 1 mapa.

HaBuaJbHI NUTAHHS:
OcoOIUBOCTI 37OTY 1 MOCAJKH IO - BEPTOJILOTHOMY.
Oco0MBOCTI 37IbOTY 1 TOCAAKHU IO - CAMOJIBOTHOMY.
ETanu 1 auctaniii 37160Ty 1 HOCAIKM BEPTOJIBOTY.
Oco06MBOCTI PyXy BEPTOJIHOTY IO 3€MJII 1 €KCILTyaTaIliiHi OOMEKEHHS.
Oco06MBOCTI TOCAJKK HA PEKUMI aBTOPOTAIIii.

o Ol &~ W DN B

Oco0aMBOCTI OCA/IKK BEPTOIBOTY 3 OOKOBUM BITPOM.

Ili1aH 3aHATTA
1 TlpoBeneHHs YCHOTO OMHUTYBaHHS 3a TeMOto Ne 12,
2 BukoHaHH$ MiICYyMKOBOI KOHTPOJIBHOT poO0oTH 32 TeMOr0 No 12.

PexomenoBana Jiiteparypa
1.1-132...197; 1.2 -210...261;1.3-238...283;

Cnucoxk peKoMeHJ0BaHOiI JiTepaTypu
OcHoBHa JiTepatypa:

KorenbnikoB I'. H., Mammiok O. B., AeponuHamika JiTaJbHHX Aaraparis.
[Timpyunuk. -K.: Buma mkomna, 2002. — 255 c.

HapuanbHuii mociOHUK «AepoauHaMika Ta JAWMHAMIKa MOJBOTY BEPTOJIbOTAY.
Yactuna I, «Aepoaunamika Bepronbotay / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana ta iH.; 3a 3ar. pea. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: 11.
Hapyanpauii mociOHUK «AepoarHaMiKa Ta JUHAMIKa TMOJIBOTY BEPTOIHOTAY.
Yacts 11, «/lunamika nmonpoty BepTonbotay. / A. I. 3inuenko, I. b. KoroHtok,
B. M. Kocrenko Ta iH.; 3a 3ar. pemakuieo B. M. Kocrenka ta 1. b. KoBToHroka.
— X.: XVIIC, 2010. — 272 c.: 1.
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OmnopHMiA KOHCHEKT 3 HaBYAJIBHO! AUCIUILUTIHA «AepoauHamika, JTuHaMIKa
NOJIbOTY Ta TMpakThUyHa aepoguHaMmikay. Yactuna | «AepoauHamika
BepTONILOTY». ABTOP: [TuenbHukoB C. 1.
OnopHUii KOHCHEKT 3 HaBYAJIbHOI AUCIHUILUIIHK «AepoJuHaMiKa, JUHaMIiKa
MOJBOTY Ta MpakThyHa aeponuHamika». Yactuna Il «/luHamika mOABOTYY.
Agrop: [TuenpHukoB C.1.
ApoanHaMika JTalbHUX arnapariB: HapyanbHui mocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. Inenko, 1. b. KoBronmok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: .
Jle6inp B. T'., Mupropon 0. 1., Aeporigporazogunamika. [limpyunuk X.:
XVIIC, 2006. — 350 c.

JlomoMikHa JiTeparypa:
Mxwutapsa A. M., Aepomunamika. Iligpyunuk. - M.: MammHoOy1yBaHHS,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [linpyunuk. - M.: Tpancnopt, 1976.
—208 c.
[Mpunkep . M., Caxapo I'. W., Aepomunamika. Ilimpyunuk. - M.:
MammunoOyayBanss, 1968. — 310 c.

Bomoako A. M., Bepromit B ocoOmuBiii cutyarii. Ilimpyunmk. — M.:
Tpancmopt, 1992. — 262 c.
Bomogko A. M., besneka mnosboTiB BepToaboTiB. I[limpyunuk. — M.:

Tpancrnopt, 1981. — 224 c.

Bononko A. M., I'opmikoB B. A. BeptonsoTtu: JIOBiIHUK 1O aepoauHaMIIIL,
JUHAMIIl TOJKOTY BepTosboTy. HaBuanbpHUMil mociOnuk. — M.: BoenBunar,
1992. — 557 c.

Anasa O. M., Pomacepnu B. ®., AepoamHamika 1 AWHAMIKa TOJbOTY
BepToiboTy. [linpyunuk. - M.: BoenBunar, 1973. — 446 c.

byparo I'. ®. Aepomunamika, Y.l. Ilizpyunux. - M.: BIIIA im. M. €.
Kykosckoro, 1957. — 350 c.

BorskoB B. [I., Aepomunamika JIA 1 rigpaBmika ix cuctem, Y.1.
Aeponunamika. [Tigpyunuk. - M.: BIIIA im. M. €. XKykosckoro, 1972.— 652 c.

10 Jpsiuenko A. A., JlitaneHi anmapatu 1 6e3neka monboTy. [limpyunuk. - M.:

BITIA im. M. €. XKyxkosckoro, 1987. — 626 c.

11 bazos [I. U., Aepoaunamika BepTosboTiB. [linpyunuk. - M.: Tpauncnopt, 1972.

— 184 c.

12 PomaceBuu B. ®., CamoitnioB I'. A., IIpakTuuHa aepoauHamMika BEPTOJILOTIB.

[Tigpyunuk. - M.: BoenBunart, 1984. — 484 c.

13 Bonoako A. M., OcHOBU THOTHOI €KCILTyaTailii BEpTOJIbOTIB. AepoarHaAMIKA.

[Tinpyunuk. - M.: Tpaucnopt, 1984. — 256 c.
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14 Kogranes E. /., YnoBenko B. A., OcCHOBH aepoarHAMIKH 1 TUHAMIKA TIOJIBOTY
Jerkux BepTonboTiB. HaBuanbHmii mociOnuk. - X.: Kb Aepokonrep, 2008. —
280 c.

15 Hamykeud A. B., Aepoaunamika mitaka. [linpydnuk. - M.: BoenBuaart, 1966.
— 208 c.

16 Mxurapsa A. M., 30ipHuk 3amau mo kypcy “Aepomexanika”. HapuanbHmit
nocionuk - K.: KIIL[A, 1976. — 100 c.

17 XKabpoB A. A. Teopis 1 TexHika monboTy. HaBuyanbpHuii mociOHuK. — M.:
PenaxiiionHo-BUIaBHULIBKMIA BiIin Aepoduioty, 1956.-400 c.

18 Aponin I'. C. [Ipaktuuna aeponunamika. [lipydHuK AJi JIbOTHOTO CKIIATy.
M.: BoenBugaBHULTBO, 1962. — 384 c.

HopmatuHa niTepatypa:
JACTY 22499 - 77. Anapatu BUHTOKpuWJi. MexaHika moisoTy B atmocdepi.
Tepminu. BuznauenHns 1 niTepHi no3HaueHHs. BuaaBHuuTBO cTanaaprtis, 1981.
2 JICTY 23281 - 78. AeponuHamika jeTalibHUX anapatiB. Tepminu. BusHaueHns
1 OyKBeHHI1 MMo3HaYeHHs1. BumaBHunTBo crangaptis, 1981.

3 JCTY 20058 - 80. Huuamika JiTaJbHUX amnapaTiB B atMocdepi. TepmiHu.
Busznauenns 1 niTepHi no3HaueHHd. BunaBHUIITBO cTanapTiB, 1976.

4 JCTY 23199 - 80. Tl'azonunamika. Tepminu. BusnHaueHHs 1 JiTepHi
Mo3HavyeHHs. BumaBHULITBO cTanaapTiB, 1978.

5 JACTY 221890 - 76. ®ro3ensik, Kpuia 1 OMNEpPIHHS JIITAKIB 1 BEPTOJBOTIB.
Tepminu. Buznauenns i niTepHi no3HayeHHs. BugaBHuirBo cranaapris, 1976.

-

TEMA 3AHSITTS: 3axXucT KypcoBoi podoTu.

Meta 3aHATTA: 32 pe3ysibTaTaMU 3aXHCTYy KypCOBOi pOOOTH OLIHUTU PIBEHb
3aCBOEHHSI TEOPETUYHHMX 3HAHb 1 MPAKTUYHMX HABHUYOK a€POJIMHAMIKM JITAIBHHUX
anapariB 1 BHU3HAQYEHHS a€pOJMHAMIYHUX XapaKTEPUCTHUK MpoduUI0 1 HeCcydux
noBepxoHs JIA.

Ili1an 3aHaTTH
1 TlpoBeneHHs 3aXUCTy KYpCOBOi pOOOTH 3T1JTHO BapiaHTIB 3aBIaHb.

Ilepenik nuTaHb 10 3aXMCTY KypPCOBOi po00TH
1 XapaktepucThka CHCTEM KOOpDAHMHAT, 10 BUKOPHCTOBYIOTHCS B
aeporiJipora3zoiMHaMilll, JaTH BU3HAUEHHS KyTa aTakd 1 KyTa KOB3aHHSI.
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2 XapaKTepucTHKa CKJIAIOBUX YACTUH PE3yJbTYIOUOi aepOAMHAMIYHOI CHIIH
Ta MMOBHOT'O a€POJIMHAMIYHOTO MOMEHTY B MPOEKI[ISAX Ha BiCl MIBUIKICHOT 1
3B’s13aHO1 CUCTEM KOOpUHAT.

3 CyTHICTP  cepeaHbOi  aepoAWHaMIYHOI  Xopau  mpodimro  Kpuia,
FCOMETPUYHUN METOJ BH3HAYEHHS MICISI PO3TAllyBaHHSA 1 PO3MIPY
CepeaHbOl aepOMHAMIYHOT XOPIU AJIs KPUJI CKIIAIHOT (JOpMHU B TUIaHI.

4 dopmu HeCydnx MOBEPXOHBb B IUIaHI, OCHOBHI T€OMETPUYHI 1 KiIHEMaTHYHI
napaMeTpu HeCy4nx MoBepXoHb JIA.

5 AepomuHamiuHl ¢GopMmu TpodiI0 HECyduX IOBEPXOHb. BusHaueHHS
YCTAHOBYOTO KyTa 1 CYTHICTh T'€OMETPHUYHOI, aepoJAMHAMIYHOI 1 KOHIYHOI
KPYTOK HECYUYUX MOBEPXOHb.

6 Xapakrepuctuka po3noairy KoedilieHTiB HOpMaJIbHOTO TUCKY Ha mpodii
KpWJia: BEKTOpPHA JllarpamMa Io MoBepxH1 NpouIo 1 emopa po3noAlly TUCKY
0 XOp1 Pod1ITtO.

7/ TloHATTA PO LEHTP TUCKY 1 aepOAMHAMIYHHUI (POKYC MPOPLIIO.

8 Xapaktepuctuka KoedilieHTa MiAAOMHOI cuiu 1npodimo, rpadiayHoi
3anexxHocTi Cya = f(@), XxapakTepHi nibHHUII Ha rpadiky.

9 Xapakrepuctuka j1000BOro omopy mnpodiato 1 Hecydoi mnoBepHi JIA,
rpadigHoi 3a-n1exHOCTI Cxa = f(@), XapakTepHi qUIBHUII HA Tpadiky.

10 IIpodinpHUit omip, #Woro ¢i3zudHa CYTHICTh, CKIIQJOBI YAaCTHHU, BILIUB
F€OMETPUYHUX 1 KIHEMAaTHUYHUX MapaMeTpiB Ha MPOTIKAHHS 3aJ€KHOCTI
Cxap = f(a).

11 CyTHIiCTh 1HAYKTUBHOTO OIOPY, BIUIMB KIHEMAaTUYHUX 1 T€OMETPUYHUX
napaMeTpiB Mpodisito Kpriia Ha HOro po3Mip i mpoTikaHHS 3aJeKHOCTI Cyxa,i
= f(a).

12 AeponuHamiuHa SIKICTh TPOQUII0 KpHiia, OCOOJMBOCTI TOOYIOBH 1
xapakTepHi autpHUII Ha rpadiky K = f(a).

13 ®i3uyHa CyTHICTH MiICMOKTYBAJIBHOI CHJIM TPOdUTI0 Kpuia 1 ii BIUIMB Ha
npoTikaHHs 3anexHocTi Cx = f(a), XxapakTepHi AiUTbHHUILI Ha Tpadiky.

14 Tlonsipa I pody, ii cyTHICTb, 0COOIUBOCTI TOOYJOBH 1 XapaKTEPH1 IITbHULI
rpadiky.

15 Tomnsipa II pody, ii CyTHICTH, OCOOJIMBOCTI MOOYI0OBU 1 XapaKTEepHI IITBHUII
rpadiky.

16 MoMeHT TaHraxy npodiao Kpujiaa, HOro CyTHICTh 1 3aJeXHICTb
KoedilieHTa TaHTaXa BiJl KyTa aTaku m; = f(a).

PexoMenoBaHa Jiteparypa
1.8-116...142; 192...201; 2.5 - 116...141.
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Cnucok pekoMeH/I0BaHOI JiTepaTypu
OcHoBHa JiTeparypa:
KorensuikoB I'. H., Mammok O. B., AepoamHamika miTalbHUX arapaTib.
[Tinpyunuk. -K.: Buma mkomna, 2002. — 255 c.
HapuyanpHmii MOCIOHUK «AepoaMHAMiKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacrtuna I, «Aepoannamika Beptonbota» / A. I. 3inuenko, O. O. bypcana, O.
JI. Bypcana Ta in.; 3a 3ar. pen. A. I. 3inuenka. — X.: XHVYIIC, 2016.—402 c.: in.
HapuyanpHmii MOCIOHUK «AepoaMHAMiKa Ta JUHAMIKa TOJBOTY BEPTOIHOTAY.
Yacts 11, «/lunamika nonpoty Beprosnbotay. / A. I. 3induenko, I. b. KoBToHIOK,
B. M. Kocrenko Ta iH.; 3a 3ar. penakuiero B. M. Kocrenka ta 1. b. KoBToHoka.
— X.: XVIIC, 2010. — 272 c.: 1.
OnopHuii KOHCHEKT 3 HaBYaJbHOI JUCIHUIUIIHK «AepoiuHamika, JuHaMIKa
MOJILOTY Ta TMpakTHYHa aepoauHaMika». YactmHa [ «AepoaumHamika
BepTONIbOTY». ABTOp: [TuensuukoB C. L.
OnopHUM KOHCIIEKT 3 HAaBYAJIBHOI AMCIUIUIIHU «AepoJlMHaMiKa, JTHHAMIKa
MOJILOTY Ta MpakTHUHa aepoauHamika». Yactuna 11 «JluHamika moJIbOTYY.
Asrop: [TuensHukoB C.1.
ApoauHaMika JIITAIbHUX anapatiB: HaBuaidbHuM nocionuk /O.0. bypcana. A. T.
3inuenko, €. FO. [nenko, I. b. Koprontok, A. JI. Cymxko — X.: XVIIC, 2015. -
333 c.: L.
Jle6inp B. T'., Mupropon FO. I., Aeporiaporazomunamika. Iligpyunuk X.:
XVIIC, 2006. — 350 c.
JlomomixkHa JiTeparypa:
Mxwutapsa A. M., Aepogunamika. Iligpyunuk. - M.: MammHoOyayBaHHs,
1968. — 430 c.
Kokynina JI. X., OcHoBu aepoaunamiku. [ligpyunuk. - M.: Tpaucnoprt, 1976.
— 208 c.
[Mpunkep . M., Caxapo I'. W., Aepomunamika. Ilimpyunuk. - M.:
MamunoOyaysanss, 1968. — 310 c.

Bomoako A. M., Bepromt B ocobnuBiii cutyamii. Iligpyunuk. — M.:
Tpancnopt, 1992. — 262 c.
Bononko A. M., besneka mnonpoTiB BepTtonsoTiB. [liapyunwmk. — M.:
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