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lMpozpama Has4anbHOI ducyunaiHu

1. Onuc Has4anbHOI ducyunaidu, it mema, npedmem, WO0 8UBYAEMbCA, Ma
pe3ynbmamu Ha8YaHHA

AepoguHamika nitanbHUX anapatis (/1A) € 6a3oBoto

HaBYa/IbHOK AUCLMMNIHO

6aKanaBpCcbKOro piBHA MiArotoBKM 3a 134 cneuianbHictio. OCHOBOK AAHOrO Kypcy €
cucTemMa pPiBHAHb aepoAMHaMiKM, 3a ZIONOMOIOK AKOI CTaBAATbCA Ta PO3B’A3YHOTbCA
CyyacHi 3agadvi aepoguHamikm JIA. Cuctema piBHAHb CKAAJAETLCA 3 PIBHAHHA pyxy
rasonogibHoro cepegosuila (HaB’e-CTokca), piBHAHHA 306eperKeHHsA  LjijlicHOCTI
cepenoBuila (piBHAHHA HEPO3PUBHOCTI), PiBHAHHA CTaHYy. Baxnuey ponb y
HabNMKeHNX po3paxyHKax BigirpatoTb 3aKoH 36eperkeHHA eHeprii Ta piBHAHHA BepHyi.
Ona TeopeTnyHoro pocnigxeHHs JIA 3aCTOCOBYETbCA MeETo[ aepoAMHaMIYHOI
nofibHoCTi, AKUIM 6a3yeTbcs Ha Teopil aepoaMHamiyHOI noaibHocTi. BBoasTbeA
MacWwTabHi MHOMHUKM nopaibHocTi. Po3srnapaotbes mogeni noaibHocTi 3a yncnamu
PenHonbaca, Maxa, Ctpyxana, ®pyna. Teopia noaibHOCTi A03BONAE 3AiMCHUTM Nepexia,
BiZl, MOAENbHUX 33434, AKi AOCNIAMKYIOTLCA B aepoAnHaMIiUHIl Tpybi, Ha HaTypHI 3pa3Kku
NA.

OcHoBOW NpaKTUYHOI aepoguHamikm JIA € dopmynn MHyKoBcbKoro, Yannurina,
Teopia TOHKOro Kpwuaosoro npodinto, o06TiIKAHHA KPWA  CKIHYEHOro po3maxy.
Po3rnAgatoTbCA  MOHATTA BUXPOBUX CUCTEM KpWJa, OCHOBW Teopii Hecy4voi AiHii,
iHOYKTUBHUI onip KpuAaa, Ppi3Hi TMNM Kpua. 3 MeTol MNPaKTUYHOro 3acTOoCyBaHHA
aepoAMHaMIKM  fiTaka  BBOAATbCS  MOHATTA  KoediuieHTy  niglMomHoi  cuaw,
aepoAnHaAMIYHOro onopy, KoedilieHTy TUCKY, CUAN TATU, MOMEHTY CUU TATU, MOMEHTY
TaHraxka, nonApuM nepworo Ta Apyroro poay. [OnA NOBHOMoO aepoAnHaMiYHOro
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pPO3paxyHKy BaX/MBUM € BMMB MeXaHi3auii Kpunaa niTaka Ha aepoAuHamiKy niTaka B
uinomy. Po3rnagatoTbcAa  pi3Hi  TMNM  MexaHisauii Kpwuna. HasogaTbca ¢dopmynum
pPO3paxyHKy aepoAMHaMiYHMX napameTpiB oKpemo Oo3ensKy nitaka, Ta dopmyam
aepoAMHAMIYHOrO pO3paxyHKy fiTaka B Uinomy. PO3rAAHYTO peXMM TpPaHC3BYKOBOro
0OTiKAHHA KpwWaa NiTaka, HaBeAEeHO PIiBHAHHA MOWWPEHHA Manux 36ypeHb y
HecTauioHapHOMY TPUBUMIPHOMY HabAMMKEHHI.

[pyra yactuHa Kypcy npuceadyeHa aepoAnHamiui BepTonboTa. HagatoTbea 3aranbHi
BIAOMOCTI NpO BepTONbOTU. PO3rnAHyTa Teopia Hecy4yoro reBuMHTA renikonTtepa, MOro
aepoAnHaMIYHI XapaKTepuUcTMku. B ocHOBI po3paxyHKy aepoAnHamMikM BepTo/aboTa €
imnynbCHa Teopia. HaBoaAUTbCA 3aCTOCYBAHHA iIMNYAbCHOI Teopil ANA PisHUX pexumis
NONbLOTY BepTONbOTY. [NA BUBYEHHA CUAOBUX XapaKTEPUCTUK TFBUHTA, YTBOPEHHA
iHOYKTMBHOrO OMopy, PO3rAAHYTO Teopito enemeHTa nonati, BUXposy Teopito. Le
[,03BONUIO BUBYUTM aepoanHaMIKy pOoTOpa BEPTONbOTA HA Pi3HUX peXUMax NonboTy.

Y paHomy Kypci HaBogATbCA eneMeHTU AMHAMIKM NOAbOTy BepTONbOTY, AKi
6e3nocepeHbO MOB’A3aHI X aePOAMHAMIYHUMM XapaKTEPUCTUKAMKU BepToNboTy. Ha ix
OCHOBi BMBEAEHO CUCTEMY PiBHAHb, WO NOB’A3YIOTb CMAM Ta MOMEHTMU, fAKi AiloTb Ha
BEPTONIT Nig, Yac NOAOTY YMOBW CTIMKOrO MONbOTY BEPTONbOTY, 3 aepoAMHAMIYHUMMU
XapaKTePUCTUKAMM HECYYOro reMHTa. HaBogATbCcA yMOBUM LLEHTPYBAHHA BEPTONbLOTA.

AepoanHamika J1A BigHOCUTBLCA A0 3arasibHO iHXEeHEePHUX AMUCUUNIH | 3HaXo4UTbCA
Ha CTMKY 3arasibHO TEXHIYHMX i cneuianbHMX AMcumnnaiH. BoHa € noganblinm BUBYEHHAM
CKNAAHMX 33434 MeXaHiKM rasy, TeopeTUUYHOI MeXaHiKu.

3HaHHA | BMiHHA, AKi CTYAEHTM OTPUMYIOTb B NpOLLECi BUBYEHHA KPeaUTHOro MOAYNIO
«AepogunHamika JIA»  [03BOAAOTb  IM BM3HA4YaTUM  OCHOBHI  aepoguHaMIYHI
XapaKTepuctnku JIA, pospaxyBaTm CUAM Ta MOMEHTM CWUA, AKI AditoTb Ha JIA nig 4ac
NONbOTY, AOCNIANTM YMOBMU LLeHTPYyBaHHA J1A.

MeTolo HaBYaNbHOI AUCUUNNIHM € GOPMYBaAHHA Y CTYAEHTIB KOMIemeHmHocmeli:
3K4. HaBWYKM BUKOPUCTAHHA iIHGOPMALIMHUX | KOMYHIKaLLIMHUX TEXHONOTIN.

®K1. 3paTHiICTb BMKOPUCTOBYBATM TeOpil AMHAMIKM MONbOTY Ta KepyBaHHA npwu
NPOoEeKTyBaHHi 06'eKTiB aBiaLiMHOT Ta PaKETHO-KOCMIYHOI TEXHIKM.

®K7. HaBUYKM BUKOPUCTAHHA IHOOPMALIMHMX | KOMYHIKaLiMHMUX TEXHOAOrin Ta
cneujianizoBaHoro nporpamHoro 3abesneyeHHA NpW HaB4YaHHI Ta y npodecinHin
AiANbHOCTI.

®K10. 3gaTHiCTb BUKOHYBATU aepoAMHAMIYHI PO3pPaxyHKM NiTaKiB i BePTONbOTIB.
®K12. 3paTHicTb po3pobaaTn nnaHn TpyObHUX aepoaMHaAMIYHMX eKCnepuMeHTIB Ta
KepyBaTun iX BUKOHAHHAM.
®K13. 3paTHiCTb NpPOEKTyBaTUM e/leMEeHTU MeXaHIYHOro eKCnepumMeHTasIbHOro
o6n1afHaHHA AR BU3HAYEHHA aepOoAMHAMIYHUX XapaKTePUCTUK NiTaNbHUX anaparis,
a TaKoX NapameTpiB MiLLHOCTi Ta MPYMKHOCTI iX KOHCTPYKL,iMA.



A TaKoX:

- 3aCBOEHHA CTYAEHTaMM CUCTEMW pPiBHAHb aepoguHamikum JIA, meTtoais
aepoanHaMiYHOro MoaentoBaHHA, Teopii nogibHoCTi;

- OMaHyBaHHA Teopii TOHKOro npoodinto Kpmna, popmynn XKykoBcbKoro Ta HanauriHa;

- BMBYEHHA OCHOBHUWX aepOANHAMIYHUX XapaKTePUCTUK NiTaKa Ta BMiHHA iX
po3paxoByBaTH;

- 3aCBOEHHA iMNYNIbCHOI TeOpii, TeOpii enemeHTa NonNaTi, BUXPOBOI TEOPIi 3 METOIO
PO3paxyHKy aepoANHAMIYHUX XapaKTEPUCTUK HECYHOrO rBMHTA BEPTO/IbOTA Ha
Pi3HUX peXnmax nosboTy;

- HaBYMTUCb PO3PaxoBYyBATU KOEDILEHTU NOTYXKHOCTI, NiAAOMHOI CUAN, KPYTKY
nonari, [oCNiANTM YMOBU «ifeanbHOro» rBUHTA;

- BMBYEHHA 3B’A3KY MiXK aepoaMHaMIKOIO BEPTO/1bOTa Ta AMHAMIKO NObOTY,
BCTAHOB/IEHHA YMOB CTiMKOro NoaboTy, LLeHTPYBaHHA BEPTO/bOTY.

MporpamHi pe3ynbTaT HaBYaHHA:

MP 9. MoacHBaTN BN/INB KOHCTPYKTUBHMX MapamMeTpiB eIeMEHTIB aBiauinHOI Ta
PAKETHO-KOCMIYHOI TEXHIKM HaA il NbOTHO-TEXHIYHI XapaKTePUCTUKN. MaTh yaBneHHA
npo meTtoam 3abesneyeHHA CTIMKOCTI Ta KEPOBAHOCTI aBiaLiMHOT Ta PaKeTHO-KOCMIYHOI
TeXHiKW.

MP 11. PO3ymiT NPUHUMNM MEXAHIKM PiaVMHK Ta rasy, 30Kpema, rigpasiku,
aepoauHaMiku (rasoguHamikm).

MNP 23. Ha nigctasi pe3ynbTaTiB aHaNi3y aepogMHAMIYHUX XapaKTEPUCTUK NPOTOTHUNIB,

06bupaTtn Halbinbll ONTMMANbHWUIA BapiaHT aepoaMHaMIYHOT KOMNOHOBKW NiTaNbHOTO

anapary.

MNP 27. AHanizyBatM pesynbTatM TPyOHOro aepoAnHaMiYHOrO eKCnepuMeHTy, Ta
BMKOPUCTOBYBATM X ONA BU3HAYEHHA ONTMMaNbHOI aepoAuHaMiYHOI KOHirypauii
NiTanbHOro anapaTy Ta MOro eN1eMeHTIB.

2. lpepekesizumu ma nocmpekegizumu oucyunaiHu (Mmicye 8 cmpyKmypHo-n02i4Hili
cxemi HaBYAHHA 3d 8i0N0BIOHOI 0CBIMHbLOKO NPO2PAMOIO)

BuMBYeHHA Ui€i AgucUMNAiHW BMMAra€e HaABHOCTI Yy CTYAEHTIB HABWYOK OCHOB
TEOPETUYHOI MEXaHiKK, MEXaHiKM rasy, BWUWOI MATEMATUKU, YUCENIbHUX METOAIB,
Komn’toTepHOro nakeTty «lMaHcim».

3.3micm HaesvanbHOI ducyunaiHu

HasBu po3giniB i Tem KinbKicTb roamH

Bcboro y TOMY Ymnchi

Nekuji | NpakTtnuHi | labopaTopHi | CPC
YactuHa | AepognHamika nitaka 36 18 - 18 5




Tema 1. 3aranbHi BigomocTi. OCHOBHI 2 2 1
3aKOHM aepoANHAMIKW.
Tema 2. AepoanHamika Kpuaia nitaka. 6 4 1
MexaHi3auia kpuna.
Tema 3. AepogunHamika drosenaxy, 4 4 1
OnepeHHA Ta iHWMX YaCcTUH NiTaka.
IMoaynbHa KoHTpOAbHA poboTa 2
Tema 4. AepoanHaMIYHi cxemmn niTakis 2 4 1
Ta ix ocob6amnBOCTi.
Tema 5. AepoanHamiKa NoBiTPAHOro 2 4 1
rBMHTA.
YactuHa ll AepoguHamika 36 18 18 5
|sepTonbora
Tema 6. 3aranbHi BigomocTi. Hecyunii 2 4
rBUHT BEPTONbOTA. AePOAMHAMIYHI
napameTpu nonari.
Tema 7. ImnynbcHa Teopis. 4 2
BepTuKanbHUI NoNiT.
Tema 8. Teopia enemeHTa aonari. 4 4
Cuna TArn, iHAYKTUBHA WBUAKICTD,
NOTYKHICTb,aepPOANHAMIYHUIN MOMEHT.
Tema 9. AepoanHamiyHi 4 2
XapPaKTEPUCTUKKM Ha PEXMMI BECIHHA.
Buxposa Teopis.
Tema 10. lopM30HTaNIbHUI NONIT 2 4
BEPTO/IbOTA. 38’A30K aepoANHAMIKM 3
AIMHAMIKOIO NOIbOTY BEPTONbLOTA
IMoaynbHa KoHTpOAbHA poboTa 2 2
Bcboro roguH: 90 36 18 18 18

1.1. AepoaunHamika nitanbHUx anapartis / Xapkis: XYIC im. IBaHa Koskeay6a, 2015

Has4anbHi mamepianu ma pecypcu

1.basoBa niteparypa.

1.2. AepoanHamika nitanbHux anaparis / I'. H. KoTenbHikos [Ta iH.]; pea. 0. M. TepeuieHKo. —

K. : Buwa ocsiTta, 2002. — 254 c.

1.3. lemko O.J1. HaB4anbHMI NOCIGHNK «AepoAnHAMIYHI XapaKTEPUCTUKM TPAHCNOPTHUX
NiTakKiB Ta iXx po3paxyHOK». EnekTpoHHe HaBYanbHe BnAaHHA. Kuis: HTYY «KMi», 2012. - 75 c.
1.4. E. L. Houghton, P. W. Carpenter, Steven H. Collicott, Aerodynamics for Engineering Students
7th Edition. - Butterworth-Heinemann, 2017. - 668 p.

1.5. Anderson, J. Fundamentals of Aerodynamics. McGraw-Hill Series in Aeronautical and

Aerospace Engineering. New York: McGraw-Hill Education, 2011. - 1131 p.




1.6. Bertin, John J., Cummings, Russell M. Aerodynamics for Engineers. 6th edition. Cambridge
University Press , 2021. - 820 p.

1.7. Tapan K. Sengupta, Theoretical and Computational Aerodynamics. - John Wiley & Sons,
2014.-516 p.

1.8 AeporigporasoguHamika: nigpyyHuk / B. I. lebeap, 0. |. Mupropog, €. O. YkpaiHeub. —

X. : XYMC im. IBaHa Koxkeayba, 2011.— 415 c.

1.9 TarwHinn B. ., Emeub B. B.OcHOBUM aepognHaMiKK i AMHAMIKM NONbOTY. YacTuHa l.

AeporigporasognHamika. Xap-kis : XHYBC, 2023. — 280 c.

1.10. Wayne Jonson. Helicopter Theory. Dover Publication incorporation.-1980,New

York.,1084p.

1. 11 John Anderson. Fundamentals of Aerodynamics. Mc Graw Hill Education. Six Edition.
1130p.

2.[0opatKoBa nitepartypa

2.1. Batchelor G.K. An Introduction to Fluid Dynamics. Cambridge University Press, The
Edinburgh Building, Cambridge CB2 2RU, UK, 2000. - 631 p.

2.2. lllia Kryvokhatko, Aerodynamics of Tandem Wing Aircraft. Sringer, 2023. — 294 p.

2.3. Brij N. Agrawal, Max F. Platzer, Standard Handbook for Aerospace Engineers, 2nd Edition.
McGraw-Hill Education, 2018. — 1392 p.

2.4. Jochen Wild, High-Lift Aerodynamics, CRC Press, 2022. — 308 p.

2.5. Stefano Discetti, Andrea laniro, Experimental Aerodynamics. CRC Press, 2017. — 483 p.

2.6. Pascual Marques, Andrea Da Ronch, Advanced UAV Aerodynamics, Flight Stability and

Control: Novel Concepts, Theory and Applications. Wiley, 2017. - 766 p.

Indopmauniiine 3a6e3nedeHHs.
- Cant HTYY "KMl im. Irops Cikopcbkoro" http://kpi.ua.
- Cant IAT http:\\iat.kpi.ua.
- Cant Kad. APB http:\\arb.kpi.ua.

Has4yanbHuli KOHMeHM

5. Memoduka onaHyeaHHA HA84YanAbHOI ducyunaiHu (0ceimHb020 KOMNOHeHMa)

NeKuinHi 3aHATTA.

Tabnuuya 2

Ne HasBa Temu nekKu,ii Ta nepenik oOCHOBHUX NUTaHb
3/n
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YactuHa | AepoguHamikKa nitaka

Jlekuia 1. OcHoBM aepogUHaMiKU HECTUCAUBOI PignHU. [leaKi BiaoMOCTi 3 KiHEMATUKM.
OCHOBHi 3aKOHW aepogMHamikK. paHMYHMI wap. CnekTp 06TiKaHHA. AepoanHaMIYHi
CUAN | MOMEHTH, WO Ai0Tb HA NiTaK. Bici KoopaMHaAT B aepogmHamili. 3aCTOCYyBaHHA
Teopii NoaibHOCTI B aepoaAnHamiLLi.
3aBaaHHA Ha CPC: bypoBa atmocdepu. CTaHgapTHa aTmocdepa. CKnag i BAacTMBOCTI NOBITpSA.

Nitepartypa: [ 1.1 ] c. 10-15.

JNlekuia 2. OCHOBHi XapaKTepucTUKU npodinis Kpuna. NeoMeTpuyHi XapaKTepuUCTUKK
npodinis Kpuna. Po3nogin TUCKy no npodinto Kpuna (KoOopAMHATHA i BEKTOPHA
Aiarpamu). 3anexHictb KoedilieHTiB NiAMOMHOI cuaKn Ta cunm onopy npodinto Bia Kyta
ataku. KputnuHmin Kyt atakun. 3pme NoToKy. Monapa npodinto.

LeHTp TUCKY Ta doKyc npodiato.

3aBaaHHA Ha CPC: 3aneKHicTb XapaKTepuCTUK Npodinto Big umcna PeltHonbAaca.

Nitepartypa: [ 1.4 ] c. 225-236.

Jlekuina 3. AepoguHamika Kpuna CKiHUeHOro posmaxy.

dopma Ta reOMeTPUYHI XapaKTepPUCTUKM Kpuaa. [MoBHaA aepoAmnHaMiYHA cuna Kpuna.
MNigiiomHa cuna Kpmna. CKic NOTOKY y Kpuna. IHAYKTMBHMI onip Kpuna. Po3nogin TUckig
no po3maxy Kpwuaa. HausurigHiwa d¢opma Kpuna B nnadi. [MonApa  Kpwna.

AepO,ﬂ,MHaMqua ,LI,OCKOHaﬂiCTb Kpuna.
3aBaaHHA Ha CPC: BuxopeBa Teopia Kpuaa HeCKiHieHHOro po3maxy. Teopema HKyKoBCbKOro.

Nitepartypa: [ 1.1 ] c. 63-71.

JNlekuin 4. CtpinonogibHe Kpuao y A,03ByKOBOMY NOTOL,.
MoHATTA npo cTpinonogibHicte Kpuna Ta Moro edekt. PismyHa KapTMHA OOTIKAHHA
cTpinonoAibHoro Kpuna. 3B°A30K MiK MapameTpamu cTpinonogibHoro Ta npsmoro)

Kpuna. Kpmna MannX Nog0BXKeHb.
3aBaaHHA Ha CPC: MoOMEHTHI XapaKTepUCTUKM cTpinonogibHoro Kpuna.

Nitepartypa: [ 1.6 ] c. 292-300.

Jlekuin 5. AepogmuHamika Kpuaa Ha A,03BYKOBUX Ta HABKO1I03BYKOBUX LUBUAKOCTAX.

Bnane CTUCAMBOCTI NOBITPA Ha aepoOAMHAMIYHI XapPaKTEPUCTUKM Kpuaa CKiHYEeHOro|
po3smaxy Yy [Ao03BykoBomy notoui. KputuuHe umcno Maxa. AepoguHamiyHi
XapPaKTEPUCTUKM KPWUNa CKIHYEHOrOo po3Maxy MpW TPAHC 3BYKOBMX LIBWUAKOCTAX.

MomeHTHiI XapPaKTepUCTUKU KpUna.
3aBaaHHA Ha CPC: Kpno ckiHYeHOro po3maxy B HaZ3ByKOBOMY MOTOL. AepoAnHaMIYHWNI HarpiB.

Nlitepatypa: [ 1.1 ] c. 148-161.

Jlekuia 6. MakcumanbHuit KoediuieHT nigiomHoi cunn. MexaHisauia Kpuna.
OO6TiKaHHA Kpuna 6/1M3bKO 40 KPUTUYHUX KYTiB aTaku. 3pMB NOTOKY. BU3HaUeHHsA
MaKCMManbHoOro KoediuieHTa nigiomHoi cunun. Bugm mexarisauii Kpnna. MexaHisauia
nepeaHbOi Kpaku Kpuna. MexaHisaLia 3aaHboi Kpaku Kpuna. Bname mexaHisau,i

Kpuna Ha moro aepOAMHaMiLIHi XapPaKTepnCTnuKku.
3aBaaHHA Ha CPC: Bibpytouunii Ta pOTOPHUI Nepeakpuakn. AGanTUBHI Kpuna.

Jlitepatypa: [ 1.4 ] ¢. 305-322.

JNleKuia 7. AepoanvHaMIUHi XapaKTepUCTUKN PIO3eNaXKy i onepeHHs.
feoMeTpuYHi Ta aepoauHaMivHi XapaKTepuUCTUKKN do3ensKy. IHTepdepeHuia Kpuna Ta
¢dro3enaxy. banaHcyBaHHA niTaka. [eOMETPUYUHI Ta aepoaMHaAMIYHI XapaKTepPUCTUKU

onepeHHA.
3aBaaHHA Ha CPC: OcobMBOCTi KOMMNOHYBAHHA ONEPEHHA A03BYKOBUX fliTakis. Bubip npodinis Ans onepeHHs.

Jlitepatypa: [ 1.6 ] c. 366-370.

JleKuia 8. AepoanHaMiuHi cxemu niTakiB Ta ix 0cobamnBoCTi.
KnacnyHa aepoguHamiyHa cxema. AepoaMHamMiyHa cxema ,Kadka”. AepoaMHaMiyYHa

cxema ,,TaHgem”. AepogMHamiyHi cxemu ,,6e3xBocTKa” Ta ,,niTatoue Kpmao”.
3aBaaHHA Ha CPC: OcobamBocTi 6anaHCyBaHHA Ta KePyBaHHA NiTaKiB cxem ,6€3xBOCTKA” Ta ,/liTatode Kpuno”.

Jlitepatypa: [ 1.2 ] c. 169-175.




Jlekuia 9. AepoanMHaMmiKa NOBITPAHOro rBUHTA.
OCHOBHi MapameTpu NOBITPSAHOro rBWHTa. lMpuHUMN Aii nositpAaHoro reuHTa. Migbip)
rBUHTA 40 NiTaka. TUNW NOBITPAHMX FBMHTIB. B3aEMHMI BNAWB NOBITPAHOrO rBUHTA |

NITaKa.
3aBgaHHA Ha CPC: Bnane CTUCAMBOCTI NOBITPA HA XapaKTEPUCTUKM FBUHTA.

Nitepatypa: [ 1.4 ] c. 390-411.

YactuHa Il AepoagnMHamika BepTonboTa

10

JlekuialO. 3aranbHi BigomocTi. BepTonboTn 04HO FBMHTOBOI CXEMM, CMIBOCHOI CXEMMU,
NO34,0BXHbOI CXeMu, GeHecTpoH. Pexxnmn poboTn BepToNboTa.
3aBAaHHA Ha CPC: .

Nitepatypa: [ 1.1 0 ] ¢.88-96.

11

JNlekuia 11 Hecyuunii rBuHT BepTtonboTa. Pi3nyHi napameTpu nonati. AepogmMHamiyHi

napameTpu nonarti. NapameTpu pyxy nonari. IMnynbcHa Teopia. BepTuUKanbHUIA NoAIT.
3aBaaHHA Ha CPC:

Jlitepatypa: [ 1.1 0 ] c. 97-103.

CUNIOBUIM PO3PAXYHOK MEXAHI3MIB

12

JleKuia 12. Y3aranbHeHa imnyabcHa Teopia. 3aCTOCYBaHHA BapiaLiMHOro YNCAEHHA ANA
pO3B’A3aHHA 33434 ONTMMI3aLii aepoaMHaMIKM BepToaboTa. YMOBa MiHimi3aLil 3aTpaT

iHAYKTMBHOI NOTYKHOCTI.
3aBaaHHA Ha CPC:
Jlitepatypa: [ 1.1 0] c. 104-111.

13

Nlekuia 13. Hecyuymit rBMHT Ha peXKMMi BeCiHHA abo Habopy BMCOTU. 3aKpy4vyBaHHS
cnigy. Teopia enemeHTa nonati. Cuna TArKM, iHAYKTMBHA LWBMAKICTb, MOTYXHICTb,

aepoANHAMIYHMIN MOMEHT.
3aBaaHHA Ha CPC:
Jlitepatypa: [ 1.1 0] c. 114-124.
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Jlekuina 14. AepoamMHamivyHi XapaKTEPUCTUKU HA peXKUMIi BeCiHHA. [puKiHLEeBi BUTpPaTH,
CepegHit  KoediuieHT niginmanbHoi cuan  nonaTi. laeanbHUA  HECyuYmid  FBUHT.
ONTUMaNbHUIN HECYYNIA TBUHT ON1A BECIHHA.

3aBaaHHA Ha CPC: flitepatypa: [ 1.1 0 ] c. 125-134.

15

Nekuia 15. BuxpoBa Teopisi. Po3paxyHok aepOI[I/IHaMi‘{HI/IX HapaMeTpiB Ha OCHOBI
BHUXPOBOI TEOPIi.

3aBaaHHA Ha CPC: .

Jlitepatypa: [ 1.1 0 ] c. 135-145.
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Jlekuia 16. Cuan Ta momeHTn HI npu nonboTi ynepen 3 ropnsoHTaNbHOO LWBUAKICTIO.
AepoanHamivHi cuan. MomeHTH Ha BTyAui HI'.

3aBaaHHA Ha CPC: .

Jlitepatypa: [ 1.9 ] c. 146-156.
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JNleKuia 17. ToOpu30OHTaNIbHMIA NOAIT BEPTONbOTA. 3B'A30K aepoAnHaMiKM 3 AUHAMIKOID
NONIbOTY BEPTO/bOTA.

3aBaaHHA Ha CPC: .

Jlitepatypa: [ 1.9] c. 156-166.

18

Jlekuia 18 LleHTpyBaHHA BEPTOAbOTA.
MeToanKa po3paxyHKY MO3A0BXKHbOIO LUEHTPYBAHHA NPU 3MiHi  3aBaHTa)KeHHS.
MeToauka nobyaoBM CXEMU CUA | MOMEHTIB, LLO Ail0Tb Ha BEPTOJIIT.

3aBgaHHA Ha CPC:
Jlitepatypa: [ 1.9] c. 167-176.

MpakTu4Hi 3aHATTA.

[onoBHa meTa NPAKTUYHUX 3aHATL — Le DOCNIoXKEHHA ocobnumBocTei 3aCTOCyBaHHA meToAiB



aepogMHAMIKM pO3paxyHKY aepogmHamikm J1A.

Ne HasBa npakTuU4yHOro Kinbkictb
3/n 3aHATTA ayA. roavH
1 IMNynbCHa Teopia: po3paxyHOK BTPAT Ha iHAYKTUBHY NOTYXKHICTb 4
poTopa renikonrepa.
2 Teopia enemeHTa nN0NaTi: PO3PaxXyHOK cuaa TArn T, no83008H# HbOI 2
cunu H, nonepeYyHoi CKNAA0BOI Y, KPYTAYOro MOMeHTY Q .
3 Po3paxyHOK uMpKynAauii, iHAYKTUBHOI LWBUAKOCTI, HABAaHTa)KeHHA 4
HeCy4Y0ro reBuMHTa reslikonTepa Ha OCHOBI BUXPOBOI Teopii.
4 LleHTpyBaHHA BEPTONbOTA. 2
MoBHWMI CMNOBUI Ta MOMEHTHUI PO3PAXYHOK BEPTONbLOTY. 4
6 BM3HauyeHHA JONyCTUMMUX CUNOBUX NepeBaHTaXKeHb BepTOAbOTa 2

nig 4Yac nonbLoTy.

NabopatopHi 3aHATTA

fonoBHa MeTa naboOPATOPHUX 3aHATb — Le AOCNIAMKEHHA 3a [OMOMOMOK UMCAOBUX METOAIB
aepoAnHaMIYHOTO MOAE/NOBAHHA OCHOBHMX ABULL i 3a/1€}KHOCTEN, BUKAALEHUX B TEOPETUYHOMY
KYpCi OVCUMNANIHK, Ta 3ACBOEHHA HABMYOK MPAKTUYHOIO 3aCTOCYBaHHA OTPMMAHMX 3HaHb ANA
BMKOHAHHA aepoaMHAMIYHUX PO3PAXYHKIB | EKCMEPUMEHTIB.

Ne Hassa nabopatopHoi KinbKictb
3/n poboTu ay/. roauH
1 CTBOpEeHHA NaHebHO-NOBEPXHEBOI PO3PaxyHKOBOI moaeni niTaka 4
Ta BU3HAYEHHA il OCHOBHMX aepOaAVHAMIYHNX XapaKTEPUCTUK.
2 JlocnigrKeHHA BNANMBY reOMeTPUYHMX NapameTpiB Kpuaa 2
CKiHYEHOro po3maxy Ha Moro aepoAnHaMIYHi XapaKTEePUCTUKM.
3 LocnigXeHHAa aepoaMHAMIYHNX XapaKTEPUCTMK moaeni 3i 4
LWLiITMHHMM 3aKPUIKOM.
4 Bnave reomeTpuYHUX NapameTpiB ropU30OHTaIbHOro ONepeHHsA 4
NiTaka Ha XapaKTEPUCTMKM NO3A0BXKHbOI CTIMKOCTI.
5 JocnigrKeHHA po3paxyHKOBOI Mmoaeni TaHAEeMHOT aepoaAnHaAMIYHOI 4
CXEMM.

CamocriiiHa poboTa cTyaeHTa
CamocTiiHa poboTa CcTyAeHTa NOAAraE B NiAroToBLi 40 ayAUTOPHUX 3aHATb,
03HaOM/IEHHA 3 TeMaTUYHOIO NiTepaTtypoto. O6’em Ta TeMaTMKa CamMoCTiMHOI poboTH
CTYAEeHTIB BUKNaaeHa B Tabauu, 2.

lMonimuKka ma KOHMponb
6.Monimuka Has4yanbHoOi ducyunniHu (oceimHb020 KomnoHeHma)

MoniTMka BUCTaBNEHHA OLIHOK (NponylleHi 3aHATTA, BignpalloBaHHSA MNPOMNYCKiB):
KOXKHa OLiHKa BWCTaBAAETbCA BiANOBIAHO A0 pPoO3pobAeHMX BUKAaZayemM Ta 3asganerigb
OrOJ/IOWEHNX CTYAEHTaM KpPUTEpiiB, @ TAaKOXX MOTUBYETbCA B iHAMBIAYa/NIbHOMY MOPAAKY Ha
BMMOrY CTyAEHTa; y BMMAAKYy He BignpautoBaHHA CTYAEHTOM YyCix nepepbavyeHux 3aHATb [0



3aNiKy BiH He OO0MNYCKAETbCA; NPONyLeHi 3aHATTA 060B’A3KOBO MaloTb ByTU BianpauboBaHi.
dopmy i yac BigNpaLOBaHHA CTYAEHT Ta BUK/1a[ay B3aEMHO NOTOAKYIOTb.

AKagemiyHa 0obpoyecHicTb
MoniTWKa Ta NPMHUMNK aKagemiyHoi 4ob6poyecHOCTI BU3HaYeHi y po3aini 3 Koaekcy
yecTi HauioHaNbHOro TEXHIYHOrO YHiBEpCcUTETY YKpaiHU «KMIBCbKMM MNONITEXHIYHWUI IHCTUTYT
imeHi Iropsa Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code

Hopmun eTMYHOI NoBegiHKK
Hopmun eTMUHOT NoBeAiHKM CTYAEHTIB | NpaLiBHUKIB BU3Ha4YeHi y po3aini 2 Kogekcy
yecTi HauioHanbHOro TexHiYHOro yHiBepcmTeTy YKpaiHM « KUTIBCbKMIM NOAITEXHIYHUIM IHCTUTYT
imeHi Iropsa Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code

7. Budu KoHmpon ma pelimuH208a cucmema OYiHIO8AHHA pe3yabmamie HA84YaHHA
(PCO)

Ha nepwomy 3aHATTI CTYAEHTUM O03HAWOMAKOKTLCA i3 PEWTMHIOBOKD CUCTEMOLO
ouiHtoBaHHA (PCO) pgucumnniHmM, AKa nobyaoBaHa Ha OCHOBI [MONIOXKEHHS MpPO cucTemMy
OLiHIOBaHHA pe3ynbTaTiB HaByaHHA https://document.kpi.ua/files/2020 1-273.pdf

MOTOYHWUI KOHTPONb 3AINCHIOETLCS HA KOXHOMY NPaKTUYHOMY 3aHATTI BiANOBIiAHO A0

KOHKPETHUX Lifie TeEMU 3 METOI MePEBIPKU CTYNEHIO Ta AKOCTIi 3aCBOEHHA martepiany. Ha
BCiX 3aHATTAX 3aCTOCOBYETLCA 06’ EKTUBHUI KOHTPOIb TEOPETUYHOI MiArOTOBKM Ta 3aCBOEHHA
NPaKTUYHUX HABUYOK ANA NEPEBIPKM NiAroToBseHoOCTi 3400yBaya BULLOT OCBITU A0 3aHATTA. B
NMPOLLECi MOTOYHOrO KOHTPOJIIO OLLHIOETbCS CaMoOCTiiHa poboTa CTyAeHTa WoA0 NOBHOTU
BMKOHAHHA 3aBAaHb, PiBHA 3aCBOEHHA HAaBYa/IbHUX MaTepianis, OBONOAIHHA NPAKTUYHUMMU
HaBMYKaMM aHaNiTUYHOI, AOCNiAHUUBKOI Ppob6OTU TOWO. Pe3ynbTaTM NOTOYHOrO KOHTPO/IHO
3aHocaTtbca B Cuctemy Kamnyc KTl imeHi Irops CikopcbKoro.

KaneHgapHuii KOHTPO/Ib: MPOBaAUTLCA ABiYi Ha CEMECTP AK MOHITOPUHI MOTOYHOrO
CTaHy BMKOHAHHA BUMOT cunabycy. [nAa OoTpMMaHHA '"3apaxoBaHo" 3 MepLuoi MPOMiXKHOT
atecTay,ii (8 TMXKAEHb) CTYAEHT MaTUME He MeHLW, HiX 15 6anis (3a yMOBM, AKLLO Ha NOYaTOK
8 TUXKHA 3rigHO 3 KaNeHAAaPHUM NAAHOM KOHTPOAbHUX 3axoAis "igeanbHU" CTyAEHT Ma€E
oTpumatun 24 6anis). Ans oTpumaHHA "3apaxoBaHOo" 3 Apyroi npomixKHoi atectay,ii (14
TUXAEHb) CTYAEHT MaTUMeE He MeHLW, HiXK 28 6aniB (3a yMOBM, AKLLO Ha NOYaTOK 14 TUXKHA
3riIHO 3 KaNleHAAPHMM NAAHOM KOHTPOJIbHUX 3ax0AiB "igeanbHuin" cTyaeHT mae oTpumaT
42 6anu).

PeMTUHT CTyAeHTa 3 ANCUMNAIHM CKNAAa€EeTbesa 3 6anis, WO BiH OTPUMYE 3a TaKe:

1. NpaKTUYHI 3aHATTA;

2. 3aNiK.

1. MpaKTUYHi 3aHATTA

Barosuit 6an — 5.
MaKkcumanbHa KinbKictb 6anis gopiBHtoe 5 6anis x 11 =55 6anis.
KpuTepii ouiHOBaHHA:

— MOBHE BUKOHAHHA 3aBAaHHA —5;

BMKOHAHHA, ane TeOpeTUYHi 3HaHHA HeaOoCTaTHI — 3..4;

He niarotosneHnit — 0.
2. 3anik
Barosuin 6an —45.



MaKcumanbHa KinbKicTb 6aniB aopiBHIoe 45 6anis.

KpuTtepii ouiHOBaHHA:

—MNOBHE BUKOHAHHA 3aBAaHHA - 45;
—HenoBHe BUKOHaHHA 3aBAaHHA - 3...40;
—pob0Ty BUKOHAHO He3aa0BiNbHO - 0.
LLimpagHi ma 3aoxouysansvHi 6anu:

—  TBOPYMI Miaxig Ao poboTH, aKTMBHA y4acTb B 06roBOpeEHHI TeM, CAaMOCTIMHUIA

nowyk Tem: +1...3 6anis;

—  BiACYTHICTb NPONYCKiB NeKui 6€3 NOBaXKHUX NPUUnH: +1...+3 Hanu;

—  BiACYTHICTb Ha 3aHATTI 6e3 noBa*kHOi Npu4mMHKu: —1...=5 b6anis.

MaKcMmanbHa KinbKicTb 3a0X04yBanbHUX 6aniB A0pPiBHIOE 5.

Po3paxyHoK wKanu (R) pelimunay:

Cyma Barosux 6aniB KOHTPO/IbHMX 3aXO/iB MPOTArOM CEMECTPY CK/IaAaE:
Rc =55 +45 =100 6anis.

PeiiTuHrosi 6ann, R

OuiHKa 3a YHIBEPCUTETCbKOIO LLIKANoK

95-100 BiamiHHO
85-94 Lye nobpe
75-84 Hdobpe
65-74 3a40BiNnbHO
60-64 JocTtaTHbo

<60 He3agosinbHO

He BMKOHaHi ymOBUM A0MNYCKY

He gonywieHo

8.[Jooamkoea iHhopmauia 3 ducyunaiHu (0ceimHb020 KOMNOHeHMa)

Mpn nepeBeneHHI CTyAEHTA 3 iHLWOro BY3Y OLLIHKM 3 AUCLUUNATHN MOXYTb

nepesapaxyBaTUCb 3a YMOB BifNOBiAHOCTI gaHili nporpami.

Po6ouy nporpamy HaBuyanbHOI AucumnaiHm (cunabyc):

CknapeHo goueHtom Kadpeapu APB,K.p-m.H., c.H.c. [1.B. JlyK'sHoB

YxBaneHo Kadegpoto APB (npotokon Ne 10 Big 16.06.2023)

MNoroa)xeHo MeTtoaunyHoto Komicieto IAT (npoTtokon Ne6 _Bia, 22.06.2023)




