MiHiCTepCTBO OCBITH 1 HAYKH Y KpaiHH
HamionansHuii aepokocmiuamil yHiBepcuTteT iM. M.E. JKykoBChbKOTO
«XapKiBChbKUH aBiallifHUIA IHCTUTYT»

Kadenpa AepokocMiuHOi TermorexHiku (Ne 205)

(na3Ba xadenpn)

3ATBEP/IKYIO

I'apant

T. I1. MuxaiJIeHKO _
(iHiwiany Ta mpi3BHIIE)

«31» cepnus_ 2023 p.

POBEOYA IIPOI'PAMA OBOB’SI3KOBA HABUYAJILHOI JJUCLUILITHA
HPUKJIAZIHA I'TZTPOT'A3OANHAMIKA

(Ha3Ba HaBYAJILHOT IUCIUILTIHH)

I'any3b 3HaHb 14 «EnekTpuyHa iHXKeHepishy

(1mdp i HakMEeHyBaHHS rajty3i 3HaHb)

CrneniajJbHIiCTD: 144 «TemioeHepreTuKay

(ko[ Ta HAMEHYBaHHS CIIEIIAILHOCTI)

«Kowmm’1oTepHO-1HTEerpoBaHi TEXHOJOTIi MPOEKTYBaHHS
€HEPreTUYHUX CUCTEM

OceiTHs nporpama:

(HaliMeHyBaHHS OCBITHBOI IPOTPaMH)

dopma HABYAHHS: JAE€HHA

PiBeHn BHIIOI OCBiTH: nepunii (0aKkajJaBpChEKUN)

Xapkie 2023 pik



Po6oua mporpama [Ipukiaana rigporazoanHamMika
(Ha3Ba AUCIUILIIHH)

JUTSL CTYJICHTIB 3a cnerianbHIcTIO 144« TennoeHepreTukay

OCBITHIMH MPOTPaMaMH:

«KoMmm’roTepHO-1HTErpoBaHi TEXHOJIOT1T MPOEKTYBaHHS EHEPIeTUYHUX CUCTEM (CKopoyeHa (Gop-
Ma)»

«31» cepmns 2023 p. — 21 crop.

Po3pobuuk: AmOposkeBud M.B., nom. kad. aepokocMiuHoi TemnorexHiku (205), K.T. H.
(mpi3BuILE Ta iHILIAH, T0CA/1a, HAYKOBHU CTYIiHb Ta BUCHE 3BaHHS)

(migmuc)

PoGouy nporpamy po3risiHyTo Ha 3acijiaHHi kad.aepokocMivyHoi TermoTexHiku (205)
(Ha3Ba xadenpu)

[Tporoxon Ne 1 Bix «31»_cepnns 2023 p.

3aBimyBay kadeapua-p TEXH. HAYK, JOLEHT ILT. I"akan
(HayKOBHI CTYIIHD Ta BYCHE 3BaHHA) (TiAmC) (iHiIiaM Ta MPi3BUILE)




1. Onuc HaBYAJIBLHOI AMCHUILIIHI

HaiiMenyBaHHs
NOKA3HUKIB

I'any3b 3HaHb, HAIPSIM MiATO-
TOBKM, PiBeHb BHIII0I OCBIiTH

XapakTepucTuka
HaB4YaJbHOI
JTUCIUILIIHN

Kinbkicte kpenutiB — 4,0

l'any3b 3HaHb

14 «EnexTpuuna iHKeHepis)
(ndp Ta HalMEHyBaHH)

O00B’sa3K0Ba

Monyitis - 2 CrenianbHicTh: 144 «Temoe- HapuanbHuii pix
3MICTOBHUX MOJYJIB - 2 HEPreTHKa» 2023/2024
[nnuBinyanbHe 3aBnanus — 4 po3pa- (K0J1 Ta HaiiMeHyBaHHs)
XYHKOBI poOOTH:
1. TlapameTpu HaI3BYKOBOTO IIOTOKY
rasy 3a ppOHTOM KOCOTo CTpHOKa
IJIbHCHHS
Y . Cemectp
2. Ilapamerpu moTOKy 3a (ppOHTOM OcBiTHI IpOrpamu:
yAapHOT XBUJII «KomI’ 10TepHOo-1HTeTpOBaHi Te-
3. KomOGinoBaHwmii BIUIMB Ha TIOTIK T3y | xpoj10Tii IPOEKTYBAHHS eHepre-
4. PospaxyHox FiHPaBHi‘IHOFP onopy TUYHHUX CUCTEM (CKopoudeHa ¢ho-
KaHATy CKJIAJTHOI T€OMETPIi pMa)»
3araipHa KUTbKicTh rouH — 120/56 (massa oceiTEEOT mporpavE) 5-ji
Jlekmii
32
[IpakTuyuHi, ceMiHapch-
o Ki
KinbkicTh THKHEBUX TOJUH TS ICH- o4
HOT (hOpMH HABYAHHS: PiBeHb BHIIIOT OCBITH: TIEPIIHIA -
o JlaGopatopHi
Aynutopuux — 3/4 (OakanaBpcbKuil) 0
CawmocriitHOi po60TH CTyeHTa — 4 =
CamocriitHa poboTa
64
Bun xoHTpOIIO
icIuT

CHiBBIIHOIICHHS KUTLKOCTI ayIMTOPHUX 3aHSTh JI0 CAMOCTIHHOI poOOTH cTaHOBHUTH: 56/64=0,875

2. Mera Ta 3aBJaHHA HABYAJIbLHOI JUCIUILIIHA

Merta: Han0aHHS 3HaHb, BMIHb 1 HABHUYOK, L0 JIO3BOJISITH PO3POOISATH 3MICTOBI Ta MaTeMa-

TAYHI MOJIEII T1pOra30qMHAMIYHUX MPOIIECIB Y EHEPTETUYHOMY 00JIaTHAaHHI.

33BgaHHH: OCBOEHHS 3MICTOBHUX Ta MAaTEMAaTHYHUX Mozaeaen HBIOTOHIBCHKOTO KOHTHHYYMY,

3aKOHIB 1 pIBHSHB TAPOTa30AMHAMIKH, OCHOBHUX SIBUIIL, 1[0 CYMPOBOKYIOTH PyX PIAMHU Ta rasy.

3rilHO 3 BHUMOTaMHU OCBITHBO-TIPO(ECIIHOT mporpaMu CTYJEHTH MOBHHHI JOCATTH TaKHUX

KOMIIETEHTHOCTEH

KomMneTreHTHOCTI, IKi HA0VBAIOTHCH

3arajbHi KOMIIETEHTHOCTI:

3K1 — 3naTHICT BYMTHUCS 1 OBOJIOAIBATH CyYaCHUMHU 3HAHHIMHU.

3K2 — 3naTHIiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIlisIX.




3K3 — HaBuuku BUKOpUCTAaHHS 1HPOPMALIMHUX 1 KOMYHIKAIIHHAX TEXHOJIOTIH.
3K4 — 3gaTHicTh A0 mONIyKy, 00poOeHHs Ta aHai3y iHopMarlii 3 pi3HUX JKEpeI.
3KS5 — 3gaTHICT IpalmoBaTi B KOMaHII.

3K6 — 31aTHICTB CHIJIKYBaTUCA JE€P’KaBHOK MOBOIO SIK YCHO, TaK 1 MHCHMOBO.

3K7 — 3naTHicTh npuitMaTi OOIPYHTOBAHI PillIEHHS.

3K8 — 3naTHICTh CHIKYBaTHUCS 1HO3EMHOIO MOBOIO.

O®K1 — 3gaTHICTh 3aCTOCOBYBATH BiAMOBIIHI KUTbKICHI MAaTEMAaTH4YHI, HAYKOBI 1 TEXHIYHI METOJH 1
KOMIT'IOTEpHE IIpOrpamMHe 3a0e3MeUeHHs JIs BUPIIIEHHS 1HXKEHEPHUX 3aB/laHb B TEIJIOEHEPreTHY-
HIil ramy3i.

®K2 — 3nmaTHICTh 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIIMX 1HXXCHEPHHX JHUCIIH-
TUTIH.

®K3 — 3paTHICTh NMPOAEMOHCTPYBAaTH TPAKTHYHI 1H)KEHEpHI HABHUYKMA NIpPU NPOCKTYBaHHI Ta
eKCILTyaTallii TeII0eHePreTUIHOTO 00IaTHAHHS.

®K4 — 3maTHICTh MPOJEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS MaTeMaTHYHUX NMPHUHIHMIIB 1 METOJIB,
HEOOX1THUX B TEIUIOCHEPTCTUYHIN ramysi.

@®K5 — 3natHiCTh BUABIATH, KIacH(piKyBaTH 1 OMUCYBaTH €PEKTHUBHICTH CHUCTEM 1 KOMIIOHEHTIB Ha
OCHOBI BUKOPUCTAHHS aHATITHYHUX METOMIB 1 METO/I1B MOJICIIIOBaHHS B TEIJIOCHEPTeTUYHIH ramysi.
O®K6 — 3aaTHICTh AOCHIKYBATH Ta BUSHAUUTH MPOOIeMy 1 iIeHTH(IKyBaTH OOMEKEHHS, BKIIOYa-
I0YM Ti, 10 MOB’sI3aHi 3 MpoOIeMaMy OXOPOHM MPHUPOJIHU, CTAJIOI0 PO3BUTKY, 310POB'A 1 Oe3neku Ta
OIIIHKAaMH PU3HKIB B TEIUNIOCHEPTeTUYHIHN Tamy3i.

O®K7 — 3paTHICTh IPOAEMOHCTPYBAaTH 3HAHHS 1 PO3YMIHHS KOMEPLIHHOTO Ta €KOHOMIYHOIO KOH-
TEKCTYy B TEIJIOCHEPT€TUYHIH ramysi.

O®K8 — 3parHiCTh MPOJAEMOHCTPYBATH PO3YMIHHS LIMPIIOTO MIKIMCHUUIUTIHAPHOTO 1HKEHEPHOIO
KOHTEKCTY 1 HOr0 OCHOBHUX IMPUHIIUITIB.

®K9 — 3aaTHICTh 1EMOHCTPYBATH PO3YMIHHS MUTaHb BUKOPUCTAHHS TEXHIUHOI JIITepaTypu Ta iH-
HIUX JUKepel iHpopMallii B TeMJIOeHepreTUYHIN ramy3i.

®K10 — 3paTHICTh pO3pOOIATH IUIAHU 1 MPOEKTHU A 3a0e3MeueHHs] JOCATHEHHS IMOCTaBJIEHOT
NEBHOI METU 3 YpaxyBaHHSAM BCIX aCHEKTIB BHPIIIyBaHOi MpoOieMH, BKJIIOYAIOYM BUPOOHUIITBO,
eKCIUTyaTallll0, TeXHIYHE OOCTYrOByBaHHS Ta yTHIII3AIII0 TEIUNIOEHEPTETUYHOTO 00JIaHAHHSI.

OKI11 — 3paTHICTH ITPOAEMOHCTPYBAaTH PO3YMIHHS HEOOXIIHOCTI JAOTPUMAaHHS NpodeciiHuX 1
€TUYHUX CTaHJApTIB BUCOKOIO PIBHS Y JISUIBHOCTI B TETJIOCHEPT€TUYHIH ramysi.

O®K12 — 3gaTHICTh JEMOHCTPYBATH PO3YMIHHS IPOOJIEM SKOCTI B TETIJIOCHEPTETUYHIH ramy3i.

@®K13 — 3paTHiCTh MPOJAEMOHCTPYBATH 3HAHHS XapaKTEPUCTHK 1 BIACTUBOCTEH MaTepiaiB, 00aj-
HaHHS, POIIECIB B TEIJIOCHEPTeTUYHIN raiy3i.

®K14 — 3naTHICTh NPOJIEMOHCTPYBATH O0I3HAHICTh 3 MUTaHb IHTENEKTYaJbHOI BJIACHOCTI Ta KOH-
TPAKTIB B TEIJIOCHEPTETUYHIH ramysi.

HDOFDaMHi PE3VJAbTATH HABYAHHS.

[TPH1 — 3HaHHA 1 po3yMiHHS MaTeMAaTUKH, (I3UKH, XiMii, Ta30MHAMIKH, TEIJIO- Ta MacOOOMiHY,
TEXHIYHOI TEPMOJMHAMIKM, MIIHOCTi, TpaHcdopmauii (IepeTBOpPEeHHs) eHeprii, TeXHIYHOi Me-
XaHIKM, IO JIeKaTh B OCHOBI cremialibHOCTI «TeruioeHepreTrkay BIAMOBIMHOI criemiamizaiii, Ha
piBHI, HEOOXiTHOMY JUIsl JOCSITHEHHSI pe3yJIbTaTiB OCBITHBOI IPOTPaMH.
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[TPH11 — 3naTHICTh TPOJAEMOHCTPYBATH CUCTEMAaTHYHE PO3YMIHHS KJIFOYOBHX ACIEKTIB Ta KOHIIE-
i B TETUIOEHEPTETUYHIN Taly3i, TEXHOJOTIi BUpOOHHUIITBA, TIepeaayl, PO3MOAUTy 1 BUKOPUCTAHHS
eHeprii.

[TPH12 — Po3yMiHHS 3aCTOCOBYBaHHUX METOAMK MPOEKTYBAHHS 1 JIOCIIDKEHHS, a TAKOX iX oOMe-
JKEHb BIATOBIIHO JI0 criemiai3allii crnerniarbHocTi « TemmoenepreTukay.

[TPH13 — IlpakThuHi HABUYKW BUPILICHHS 3aBIaHb, IO MEpendavyaroTh peani3alliio iHKEeHepHHX
IPOEKTIB 1 MPOBEJCHHS AOCIIKEHb BIAMOBIIHO 10 Criemiai3anii.

[TPH21 — 3aatHicTh po3mi3HaBaTH HEOOX1THICT 1 CAMOCTIIHO HABYATHCS MIPOTATOM KUTTSL.

ITPH22 — 31aTHICTH BiJICTEKYBaTH PO3BUTOK HAYKHU 1 TEXHIKH.

IIpepexkBi3zuTu: dizuka, Ximis, TCOPETUIHA MEXaHIKA.
KopexBi3uTn: Brilia MaTeMaTHKa, TEXHIYHA TEPMOIUHAMIKA.

3. Ilporpama HaBYAJbHOI M CHUILTiHI

3micToBHiA MOIYJIL No 1

Jlekuiiini 3aHATTH

TEMA 1. OchogHi nonamms npukiaonoi 2iopozazoounamiku. Pienannsa 2azoeoi ounamiku
011 0OUHUYHOT YIGKU.

@di3uyHI BIACTUBOCTI PiuH 1 ra3iB. Pi3uuH1 Mozeni 1e()OpMOBAHOrO CepeIOBUINA, TapaMeT-
paMu CTaHy Ta piBHSHHS CTaHy PiAMHU 1 ra3y. PiBHSHHS ra3oBoi TUHAMIKM JUIS OAMHUYHOI IiBKH.
PiBHsiHHS Hepo3puBHOCTI. PiBHsAHHS eHeprii. MexaHiuHa ¢opMa piBHsAHHS eHeprii (piBHsIHHSA bepHy-
JUTl ISt TpYOKU CTpyMy KIHIIEBUX PO3MIpPIB ISl TPOCTUX Teuiid). Jlucumaiist i mepeHeceHHs! eHeprii.
PiBusnHsS mepeHocy TemnoTH. JluHamiyHa 1 00'eMHa B'sI3KiCTh. [ paHMyHA MIBUIKICTH pyXy rasy. O
CWJIax, SIK1 AII0Th B piauHI. 3B'I30K MK Hampyramu Ta aedopmanisMu. PIBHSIHHS KUIBKOCTI pyXy.
Po3paxyHoxk peaktuBHOI cuiu (cuiu Tsru). PiBassHHs Hap’e-Ctokcy. PIBHIHHS MOMEHTIB KUJIBKOCTI
pyxy. PiBHsAHHSA pyXy 1aeanbHOi piiuHu. EHTpomnis y moToky. [30eHTponHa Tedis. 3B'a30K 301/1bI1IEH-
HSl EHTPOMIT 3 KOe(II[IEHTOM BCTAaHOBJIEHHS IOBHOT'O THCKY JUIsl p€JIbHUX MOTOKIB PIIMHU Ta rasy.

TEMA 2. I'iopocmamuka.

OcHoBHI MOHATTS. AOCOMIOTHUM 1 BIAHOCHUHN CIOKIH (pIBHOBAary) piakux cepenoBuil. Pis-
HsaHHs Eiinepa. OcHoBHa ¢opmyna [lackans; po3noain TUCKY B CoYMBaloyoMy rasi. BimHocHa piB-
HoBara piauHu. /IBa criocobu BUpaxeHHS 1 BIAIIKY TUCKY. TepmocraTuyHuii HaTUCK. [ToHATTS mpo
cunax THCKy. ['ipocTatnynuii 3aKoH TUCKY. PiBHOBara atMocgepu, po3MnoAisl TUCKY Ta TeMIlepary-
pH MOBITPs IO BUCOTI. PiBHOBara mpu HasBHOCTI TeIJIOMaconepeHocy B piiuHi Ta raszi. Posmoain cun
TUCKY Ha IUIOCKIN TBEp/iil CTiHLI B piAMHU. ['0IOBHUN BEKTOp 1 FOJOBHUI MOMEHT CUJI TUCKY Yy pasi
KPHUBOJiHIMHOT cTiHKM. [lnaBanHs Tin y piauHi (rasi). 3akoH Apximeny. YMOBU Ha IPaHUISIX PO3/i-
ay. Kparumnni pinuau. [ToBepxuesuii Hatsr. PiBusuua Jlamnaca. KaninsgpHicTs piiuHu. YMOBH Ha
IPaHUILIX PO3ALTY MpU 00MiKy KaniigpHocTi. CTIHKICTh pIBHOBaru B yMOBax TEIUIOOOMiHY.

TEMA 3. I'iopoounamiuna noooda. OcHo6HI 3aKOHU MOOEII06AHHA.

['eomeTpryHe, KiIHEMaTUYHE 1 AMHAMIYHE MOAIOHOCTI. MaTeMaTuyHi MOl Ta BUKOPUCTaH-
1 EOM. ®i3uuni mozeni. Kpurepii rigpomexaniunoi noaionocti. OCHOBHI NpaBuiia riipoMexaHiu-
HOTO MOJIeTIOBaHHs. MoOJIeIOBaHHs 130TEPMIYHUX 1 HE130TepMiuHUX mporieciB. Temiosa 1 nudy3iii-
Ha noi0HIcTh. OKpeMi 3aKOHH TiApOoaMHAMIYHOT MO1I0HOCTI. Bu3HavanbHi 1 HEBU3HAYAIBHI KPUTE-
pii. MonenmtoBaHHs pyxy piAMHU B HalipHUX TPYyOONPOBOAX, BIAKPUTHX pyclax, CIIOpyaax, riapo-
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MTHEBMOCHCTEMaxX 1 rijpomMammnHax. [[1aHyBaHHS eKCIIEPUMEHTAIBHUX JTOCIIHKeHb. MeToIu Ta MpH-
Jaau JUI BUMIPIOBaHHS TIMOWH, THUCKIB, IIBHAKOCTEH, BHTpAT, 4acTOT OOEPTaHHS, IMOTY>KHOCTI,
KOHIIEHTpaIlii 1 T. 1. BUMiproBaHHS MUTTEBUX IIBUIKOCTEH 1 THCKIB.

TEMA 4. Oonomipnuii pyx piounu ma 2a3y.

OHOBUMIpHI Ta30B1 MOTOKU. AxiabatudHe Tedis ra3y 3 TepTsaMm. Kpusza Tedii y pa3i BIUIUBY
TepTs Ha MOTIK. Po3paxyHok Tedii B’S3K0T0 ra3y B KaHajl IMOCTIHHOTO nepeTuHy. Pyx rasy, mo mismi-
rpiBa€eThes, o TpyOi mocTiiiHOTO MepeTuHy. Kpusa Tedis y pasi TEIJIOBOTO BIUIMBY Ha IMOTIK. 3ara-
JbHI YMOBH I€PEX0/Ty BiJl JO3BYKOBOI'O Tedii 10 Haa3BYKOBOro 1 Hazaa. [Ipo mommpenHs neroHarti i
ropiHHs y raszax. Po3paxyHOK ra3oBUX HOTOKIB 3 BUKOPHCTAaHHSM ra3oAHMHAMiuHUX (YHKIIHA. PiB-
HSHHS 1 HOopMyITIOBaHHS 3aKoHy oOepHeHocTi BIumBy. Hacnigku 3akony. Kpuza Teuii. Bruus 1i Ha
BUTpATy Tasy.

BrumiB 3MiHu 110111 TIepepizy Ha MapamMeTpu eHEeproi3oibOBaHOTO MOTOKY ra3y. OCHOBHE pi-
BHSIHHS Tedii. CXxeMa po3paxyHKy pO3MOJiUTy mapaMeTpiB ra3zy B3JIOBXK IMPOCTOro coruia i coria Jla-
Bays. Pexxumu poGotu nux comnesn. Brue TemnooOMiHy Ha Te4iro HEB’SI3KOT0 ra3y B KaHall HE3MiH-
HOro repepizy. OCHOBHE PiBHSIHHS Tedii B «TpyOi 3 TEIUIOOOMIHOMY 1 cXeMa pO3paxyHKy PO3IOILTY
napameTpiB razy B3noBx Hei. [loBeniHka mMOTOKy B pasi mepenadi 3aKpUTHYHOI KUTBKOCTI TEIUIOTH.
BrmuB B’si3k0CTi ra3y Ha agiabaTHy Tediro HOro B KaHaji HE3MIHHOTO nepepizy. OCHOBHE piBHSIHHS
Tedii B «Tpy0i 3 TepTsM» 1 cxema po3paxyHKy pO3IMOJIUTYy mapaMmeTpiB ra3zy B3uoBxk Hei. [loBeminka
MOTOKY B pa3i 3aKpUTUYHOI JOBXHUHHU TpyOu. MexaHIuHUi Ta BUTpATHUH BIUIMB HA MOTiK. KomOiHO-
BAHUH BIUIMB.

TEMA 5. I'iopaeniunuii nioxio. Cnocoou npueedennsn 6a2amosumipuux 3a0ay nPUKIa0Hoi
2i0p02a3z00unamiku 00 00HOBUMIPDHO20 8U2/IADY.

OcHoBHa (opMyJa piBHOMIPHOTO pyXy piauHM 1 razy. Omip 1Mo JAOBXKHMHI KaHalTy, OCHOBHA
dopmya ripaiaiuHOro onopy. BioMocTi 100 rigpaBiaiuHOro KoedimieHTy TepTsa. 30HH OMOpy.
JlamiHapHUH TOTIK B TpyOl 1 MpHUBEIEHHs HOro 10 OJHOBMMIPHOI Mozemni. TypOyleHTHUH pexum
Tedii y TpyOax, hi3uuHa npupoaa TypOyIeHTHUX HaMpyT 1 iX ysABJICHHS Ha OCHOBI HaliBeMITIPHYHUX
teopiil. [Ipodins mBHIKOCTEH, KOHIEHTpallis PEYOBUHU 1 TeMIepaTypu. 30HU TiJpOAWHAMIYHOTO
oropy. 3aKOHM PO3MOALTY MIBUIKOCTEH 1 omip mpu TypOyJeHTHOMY IUIMHI pifuHHu B TpyOax. Haii-
OUIBII BXKMBaH1 GOPMYJIU TS T1IpaBIIvyHOrO Koe(dillieHTa TepTs

TEMA 6. Ilpuckopenns 2az08020 nOMOKY.

[Tpocte no3BykoBe comno. HaasBykoBe comto (coruto JlaBamio). Hepo3paxyHkoBi pexumu
BUTIKaHHA 3 coruta JlaBamst. Haa3BykoBa Tedist a3y 3 Oe3nmepepBHUM 30UTBIICHHSM IIBUIKOCTI y3-
noBx KaHany (teuis [Ipannarns -Maiiepa). OOTikaHHS 30BHIIIHBOTO Tynoro kyta. OOTiKaHHS MJI0C-
Koi cTiHKH. OOTIKaHHS BUIYKJIOI KPUBOi CTIHKU. BUTIKaHHS Tra3y 3 OJMHUYHOTO IJIOCKOTO COIUIA 13
KOCHUM 3Pi30M B MPOCTIpP 31 3HMKEHUM THCKOM. XapaKTEPUCTHKHU PIBHSIHb YCTAJIEHOTO TEYii 1/1eab-
HOTO Ta3y. B3aemosis oqHOPITHUX HAI3BYKOBUX TTOTOKIB.

TEMA 7. I'anomysanns 2azo8020 nOMoOKy.

Judyzop npu 103BYKOBIH MBUAKOCTI MONbOTY. [Ipsimi cTpubku yminsHeHHs. Koci ctpubku
ymibHeHHs. [lpoctuit qudy3op npu HaI3BYKOBHM IIBHIAKOCTI MonaboTy. HansBykoBuii nudysop 3
CHUCTEMOI0 KOCHX CTPHOKIB yHIUIbHEHHs. B3aemomiss cTpuOKiB 3 TBEpIOI MOBEPXHEIO, 3 MEXKEIO
CTpYMEHS, M)k COOOI0 Ta 3 XBWISIMU po3IHUpeHHs. Cxema HaJl3ByKOBOT'O CTPYMEHS 3 BUCOKHM CTY-
IeHEeM Hepo3paxyHKoBocTi. IIpo 3acTocyBaHHS MHEBMAaTUYHOTO Hacaaka (Hacagka I1iTo) B Haa3By-
KOBOMY ITOTOII.

TEMA 8. Mamemamuuni mooeni npamoz2o cmpuoKy, Kocozo cmpuoky i yoapHuoi xeui.
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Cxema ¢opMyBaHHS MPSMOTO CTPUOKA YITITLHEHHS 1 yAapHOI XBWIi. ¥ MOBH JMHAMIYHOI Cy-
MICHOCTI Ta poOoui ¢opMynu st mpsiMoro crpubdka. Cxema GhopMyBaHHS yAapHOi XBHWIL. Y1apHa
amiabara (amiabata ['toronio), ii mopiBHsHHS 3 amiabaroro [lyaccona. BusHaueHHs mapaMeTpiB ra3y
3a yaapHoto xBuiew. Teopema Llemrena. Cxema BUHUKHEHHSI KOCOTO CTPUOKY YIIUILHEHHS. Y MO-
BHM JUHAMIYHOT CyMICHOCTI Ta po6odi (hopmMysn JuIsi KOCOTo CTPUOKY YUIUIBHEHHS. Y AapHa MoJispa.
[TpaBumo peanizamii Ha IPAKTHUIll KOCOTO CTPUOKA YIIUIBHEHHS MiHIMAJIbHOT IHTEHCUBHOCTI SIK TIPOSIB
r100aIbHOTO 3aKOHY MIHIMYMY IIpupocTy eHTpomii (OH3arepa).

IIpakTH4Hi 3aHATTH

3anammsa 1. Pignanna 2a3060i ounamiku. Peakuis piguHy, 10 Te4e y KPUBOIIHIHHOMY Ka-
Haui. Cuita TUCKY Ha HaxXWIeHY IIacTUHY (yaap CTpyMeHs 1O IutacTHi). PoOoTa pyX/HMBOi JTOMAaTKH.
Cuna tsru [P, )KP/1. PiBustans Eitnepy st Typoomanius.

3anamma 2.I'iopoounamiuna nooooda. O6'eMHMli 1 MacoBa BUTpaTa B'S3KOi PiAMHA B IHIIIH-
JIpUYHOMY KaHaJi 3a1aHoi reomeTpii. OmiHKa JUCHTIaIii MEXaHIYHO1 eHeprii B eJIeMEHTax TpyOompo-
BOJIiB (KpaHH, 3aCYBKH, BIICTIHHHUKH, (QITBTPH, TOBOPOTH, PO3LIMPEHHS/3BYKEHHS KaHAIIB, etc.)

3anamma 3. I'iopaeniunuii onip Kanany cknaonoi zeomempii (memamuxa po3paxyHKkoeoi
pobomu Ne 1).3Hax0oKEHHS MMyTHIX 1 MICIIEBHX BTPAT B KaHaJaX CKJIaIHOI reoMeTpii. 3HaXOKEeHHS
MacoBOi BUTpaTH ra3dy B KaHaJli CKJIaJHOI reoMeTpii MpH 3aJaHOMy IMepemnazi THCKY (TiapaBiiuHuX
BTpaTax y3/10BXk KaHaIy).

JlaGoparopHi 3aHATTS.
He nepenb6aueni.

Camocriiina podora.

CyTHicTIO caMOCTiiHOT poOOTH HaJ| MaTepialoM MOJYJIO € ONPAIIOBaHHS JEKIIMHUX TeM 3a
JIOTIOMOT 010 MiZPYYHUKIB Ta (OPMYITIOBAHHS BIANOBIAECH Ha 3alUTaHHA 3 IIUX TEM, L0 3a/1a€ BUKJIA-
Jlad y ToToyHoMy pexxuMi. CamocTiiiHa poO0Ta MICTUTh TaKOX MiATOTOBKY 0 MPaKTHYHUX 3aHATH 1
MOJyJIbHOT'O KOHTPOJIIO.

InauBinyajanbHa podoTa
Buxonanss 3 po3paxyHKOBHX poOOT Ha TEMU:

«Po3paxyHOK KOMOIHOBAaHOTO BIUIMBY Ha MOTIK (TOOTO, T€OMETPUYHOTO, TEIJIOBOTO U TEPTAM)».
HaBanTaxkeHHs po3paxyHKOBO1 poboT — 10 akageMiYHUX TOIMH;

«Po3paxyHOK MmapameTpiB HaJ3BYKOBOTO MOTOKY Ta3y 3a ()POHTOM KOCOTO CTPUOKA YIIITLHEHHS
HaBanTaxkeHHs po3paxyHKOBO1 poboT — 10 akageMiYHUX TOMH;

«Po3paxyHOK mapameTpiB MOTOKY 3a (PPOHTOM yAapHOi XBUIi». HaBaHTaXeHHS PO3paxyHKOBOI PO-
oot — 10 akageMiYHUX TOMUH.

3MicTOBHHA MOIYJIL No 2

Jlekuiiini 3aHATTH

TEMA 9. Bumikannsa piounu i 2azy uepe3 omeopu i Hacaoxu.

BurikanHs piguHHM 1 a3y yepe3 OTBOPH 1 HacaJAKH. BUTIKaHHS piIMHU Yepe3 «Mali» OTBOPHU B
TOHKIH CTiHIII: PO3PaXyHOK CEPeIHbOI MIBUAKOCTI, BUTPATH, TPAEKTOPil cTpyMeHs piguHu. Ocobmu-
BOCTI BUTIKaHHS Yepe3 3aTorieHi oTBopu. OcoOIMBOCTI BUTIKaHHS Yepe3 30BHINIHIA HUTIHIPUIHUNA
Hacanok. Hacanku inmux BuaiB. CHUJIOBHIA BIUTUB MOTOKY Ha CTiHKH, IO HOTO OOMEXKYIOTh. 3aTOTM-
JeHi cTpyMeHs pinuHHM 1 ra3zy. CTpykrypa Tedii 1 po3paxyHKoBi 3anexkHocTi. [logibnicTs npodinis



8

IIBUKOCTEH, KOHIICHTpAIIl pedoBUHH 1 TemrepaTypu. CTpyMeHi B 0OMEXEHOMY 1 HarmiBOOMEKEHO-
My TipocTopi. B3aeMoist XBUJIi TUCKY 1 XBUJII PO3PSAIKEHHS 3 TBEPAOKO CTIHKOIO Ta TPAHUIICIO CTPY-
MeHs. OOIiK He130TepMIYHUX CTPYMEHIB.

TEMA 10. Teopisa 2azoeo20 excekmopa.

[IpusHaueHHs 1 cxemH exekTopiB. Pobounii mporec exekropa. Kputudni pexxumu podoTu
eXeKTopa. 3amupaHHs eXEKTopa. XapaKTepUCTHKHU exekTopa. [Ipo pexum Teuii Ha BUXO/Il 3 Kamepu
3MinryBaHHs exekTopa. OcoOIMBOCTI POOOTH €XKEKTOpa 3 HAA3BYKOBUM coruioMm. HabGmuxeni ¢op-
MYJIM PO3paxyHKy exekTopa. Teopist eXKeKTOpHOro 301IblIyBaya peakTUBHOI CHJIH (IBOKOHTYPHUN
MOBITPSHO-PEAKTUBHUIA JBUTYH). PO3paxyHOK ra30BOro €KeKTOp Ha OCHOBI pIBHOBa)KHOI CTaIlioHap-
Hoi Mozeni. Habmmxeni popmynu po3paxyHky exekTopa. [Ipukian po3paxyHKy €XeKTopa Ha OCHO-
Bi HaIBeMITIpHYHUX CIiBBiAHOIIEHB. [Ipo JOBXHMHY KaMepH 3MilIaHHS €KEKTOpa.

TEMA 11. Teopia npumesrtcosozo uiapy.

OCHOBHI MOHATTSI MPUMEKOBOTO Mmapy. JlamiHapHUil TpuMexoBUi mmap. [HTEerpanbHe CIiB-
BigHOMIECHHS [IpaHTIis Ui JIaMiHAPHOTO MPUKOPAOHHOTO mapy. TypOyJIeHTHICTS 1 ii OCHOBHI CTa-
TUCTHYHI XapakTepucTuku. PiBHsHHS PeitHonbaca st TypOyneHTHOro moToky. Ilepexin Bix nami-
HApHOTO JI0 TypOyJIEHTHOTO PEXHMMY Tedii B MpUMEXKOBOMY Imapi. JlamiHapHU#, TypOylIeHTHHH 1
3MIIIaHWH TPUMEKOBHUH IIap Ha TUIACKiM CTiHII. BIJIMB CTHCIMBOCTI Ta MOB3AOBKHBOTO TPATIEHTY
TUCKY NMPUMEXOBii map. [Ipukinamy miockux aproMoaensHux pimens [Ipanntis. Termnosuit i audy-
3HUN NpuUMexXoBHH map. Binpus npumexoBoro mapy. Bzaemozis npumeskoBoro mapy 3i cTpuOKa-
Mu. CTpyMeHEeBHIM NPUMEXOBUH 11ap. YIPaBIiHHS T€Ui€l0 B IPUMEKOBOMY LIapi.

TEMA 12. Typoynenmni cmpymeni.

3araiipHi BIIACTMBOCTI CTPYMEHIB. 3MiHa MapaMeTpiB y3/10BX JAOBXKHHU cTpyMeHs. [loyaTko-
BUH 1 mepexigHUN BiApi30K cTpyMeHs. OCHOBHMI BiAPI30K CTPyMEHs y CyNyTHbOMY MOTOIi. Brums
HE1300apUYHOCTI CTPYMEHS Ha 3aKOHOMIPHOCTI Horo nommupeHHs. OAHOBUMIpHA TEOPisl HOYaTKOBO-
ro ("razoguMHaMiqHOr0") BiIpi3Ky HEPO3PaXyHKOBOTO MOHA[3YKOBOI'O CTPYMEHS.

TEMA 13 Enemenmu 2a30680i OuHAMIiKU 00UHUYHO20 KpUada i pewtimku npoginie.

OCHOBHI reoOMeTpHUYHI MapaMeTpu KpUJIOBOro npoduito Ta peuitku npodiutis. Teopema XKy-
KOBCBKOI'O NP0 CHUJIOBY JII0 MOTEHIIIHOIO MOTOKY. BIjuB B'I3K0OCTI Ha CUJIOBHUI BIUIMB MOTOKY. Ae-
ponuHamivHi koedirieHTd. [Ipodise B TIIOCKOMY MOTOII HECTUCIUBOI piauHU. J[03ByKOBE OOTIKaH-
Ha npodimo. HagzBykoBe oOTikanus mpodinto. HaBkono3BykoBe oOTikaHHS mpodimto. OOTiKaHHS
pEIIiTKY NPoQisliB J03BYKOBUM MOTOKOM ra3y. OOTIKaHHS peuiTKd mpodijiB NOTOKOM rasy 3 Haj-
3BYKOBOIO OCHOBOIO CKJIQJIOBOIO MIBUAKOCTI. OOTIKaHHS PEIIITKH HAA3BYKOBUX MPOQLIIB MOTOKOM
ra3zy 3 J03ByKOBOIO OCbOBOIO CKJIAZIOBOIO IIBUIKOCTI. J{esKl BITOMOCTI PO MPOCTOPOBE OOTIKaHHI
OJIMHUYHOTO Kpuia i1 pemntku npoduri. [lapuuit Buxop. CXomKeHHS BUXOPY 3 3aAHBOI KPOMKHU
kpuia. ['imore3a Yamurina-)KykoBcbkoro.

TEMA 14. Buou osoghaznux nomokis i ix knacugixauis.

OCHOBHI MOHATTS T1IPOJMHAMIKM TUCTIEPCHUX CEpelOBUIN, BUXiaHI rinmore3u. KoHmeHnTparis
KOMITIOHEHTY 00'eMHa 1 MacoBa. CHCTeMHU «Ta3 - TBEP/li YaCTKW», «piinHa - TBepAl yacTkm». [loBemi-
HKa TBEP/0i 130JbOBAHOIO YaCTKU. BUTaHHS TBEpIMX YAaCTHHOK B pi3HUX moTokax. KoediuieHT omo-
py npu OOTiKaHHI TBEpAOTro TiMa ctamuM aBodazHuM moTokoMm. CTaiuii 1 HecTanwii MOTIK ra3opi-
OUHHUX cyMimed. Butpara pinuHH, razy Ta razopiiuHHoi cyMimm. OcaaKeHHsI MOHOJIUCIIEPCHOT 1
nojiaucnepcHoi cycrnensii. CTUCHYTe OCaKeHHS TBEPAMX YaCTHMHOK. [IpHMHIMIM rifpaBiigyHOro
PO3paxyHKY BiJICTIHHUKIB. 3BaKYBaHHS YaCTHMHOK BHCXITHUM TOTOKOM. [TOHSTTS mpo mceBao3pi-
JOUKEHHH 11ap.



TEMA 15. 3axonu 30epexicenna 0aa 0soghaznux nomokie. Qcodausocmi ocaoddrcenHs
(cnaueanns) Kpanenw piounu i 2azoeux oynvoauiox. Kasimauyia.

30epekeHHs1 Macu KOMIIOHEeHTa. 30epekeHHs iMITynbey. [lepeneceHHs iMmynbCy uepes mose-
PXHIO B cyMmimax. B3aemonis Ha Mexi moainy $a3. YMOBH CyMICHOCTI Ha TpaHHMI po3aity da3 s
MMOTOKY MacH, IMITyJIbCy 1 eHeprii. YMOBU CyMiCHOCTI i OiHapHUX aBoda3zHux cucteM. J[BodaszHi
noToku pimuau. KputnyHa mBuAKiCTh. [IpUHIMIN TiApaBIiYHOTO PO3PAXyHKY TPYyOOIPOBOIIB 1
armapatiB 3 aBoda3Hoi pimnHOW. OCHOBHU T1IPaBIiYHOTO PO3PaXyHKY PYyXY 1 OCaKEHHS YaCTUHOK B
notoii. Kpusa onopy. [nTencudikaris nepeminryBants. bapooTaxk.

Teuii 3 po3BuHEHOIO KaBitariero. Kmacudikarmis tumiB, cramiii i Gopm po3BUTKY KaBiTailii.
Brmu B'si3kocTi 1 moperkocti. OCHOBHI JOMYIIEHHS 1 CXEMH KJIACHYHOI Teopii pO3BHHEHOIO KaBiTa-
mii. Ominka ywcna kapitailii. [TopiBHSHHS pi3HUX MoOjeliel PO3BHMHEHOK KaBiTarii. CXJiomyBaHHs
Oynp0AIIOK B i1€abHIH 1 B'SI3KIH piaUHM.

IIpakTH4Hi 3aHATTS

3anamma 4.Mamemamuuni mooeni npamo2o cmpuoKy, Kocozo cmpuoKy i yoapHoi xeui.
Po3paxyHok mapaMeTpiB OBITPs 32 GPOHTOM MPSIMOTO U KOCOTO CTPUOKY YIIUTLHEHHS IIPH BIJIOMUX
napameTpax MmoToky nepea GppoHToM cTpuOKy. Po3paxyHOK MIBHAKOCTI (POHTY yAapHOI XBHIII 1 a-
pametpiB 00ypeHOro moBiTps 3a GPOHTOM yJapHOI XBUJII 32 BIIOMHM IEperag oM THCKIB Tiepes i 3a
bpoHTOM yAapHOT XBUJIL.

3anammasa 5. Teopia 2azo06020 excekmopa. Po3paxyHOK apaMeTpiB MOBITPS. HA BUXO/I1 3 Ka-
MepH 3MILTYBaHHSA Uil CTPYMHHHOTO MPSMOTOYHOTO TMOBITPSHOTO €XKEKTOPY 3aJaHoi reoMeTpii sk
GyHKLIT KOeQIIIEHTY eXeKIIii.

3anammsa 6 - 7. Komoinoeanuii éniue na nomik. 3HaXOKEHHs TEPMIYHHUX, KATOPIYHUX Ta
KIHEMaTMYHHUX MapaMeTpiB MOTOKY B'SA3KO0i, CTUCIMBOI PIIMHU Ha BUXO/I 3 KaHaNy, SKIIO BiH BAYY-
Bae KOMOIHOBaHUH BIUTUB (TOOTO, TEOMETPUYHUH, TETIJIOBHH U TEPTAM).

3anamma 8. Enemenmu 2a30680i Ounamiku 0OuHuU4H020 Kpuaa i pewiimku npoginis. Po3-
pPaxyHOK CHJIM, IIO JIi€ HA OAMHUYHUN NPOdisib 3 O0KY BUCOKOIIBHIKICHOIO J03BYKOBOI'O Ta30BOTO
HOTOKY.

JladopaTopHi 3aHATTS.
He nmepenbaueHi.

Camocriiina po0ora.

CyTHICTIO caMOCTi{HOI poOOTH HaJ MaTepiaJoM MOJYJIIO € OMPALIOBaHHS JEKIIHHUX TEM 3a
JIOTIOMOTO0 MiAPYYHUKIB Ta (POPMYIIIOBaHHS BIAMOBIJIEH Ha 3alMTaHHA 3 UX TE€M, L0 3aJa€ BUKJIa-
Ja4 y moToyHoMy pexkumi. CamocTiiiHa poO0Ta MICTUTh TaKOX MIATOTOBKY /0 MPAKTUYHHUX 3aHSTH 1
MOJYJIbHOTO KOHTPOJIIO.

InauBinyanbHa pobora
BuxonanHs po3paxyHKoBoi po6oTH Ha TeMy «Po3paxyHOK MacoBOi BUTpaTH ra3y B KaHaji CKJIQIHOT
reoMeTpii MpH 3aJjaHOMy Tepenaji TUCKY (CyMapHHUX TipaBiIiuHUX BTpaTax y3/0BXK KaHaiy)». Ha-
BaHTAXKEHHSI PO3paxyHKOBO1 poOoT — 20 akageMiyHUX TOAMH.




4. CTpyKTypa HaBYAJIbHOI JUCHUIJIIHA
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KinekicTh rognn

nenHna ¢popma

Y TOMY YMCJTi

«
Ha3Bu 3MicTOBHX MOYJIiB i TeM o = g_ ‘; E ’:,,’“
3 = g SI=EE 3
3} < = s S8 & =
- %] = (=7 == =
I BE-Eal -
= © 5 =3
1 2 3 4 5 6 7
3microBuii Moayas 1
1. Ocnoeéni nonamms npuxnaonoi ziopozazoounamixu. 7 2 1 L 4 o
Pisnanns 2azoeoi ounamixu 011 0OUHUYHOT UIBKU.
2. Tiopocmamuxka. 7 2 1 — 4 —
3. Tiopoounamiuna nodooda. Ocrnoeni 3aKonu mooeio- 7 ) 1 o 4 o
6AHHL.
4. Oonomipnuii pyx piounu ma 2azy. Komoinosanui *
6naue. ! 2 1 4 4
5. Tiopasniunuii nioxio. Cnocobu npueedenns éaza-
MOGUMIPHUX 3A0aY NPUKIAOHOT 2I0P02a300UuHaAMIKY 00 8 2 2 — 4 10*
00HOBGUMIPHO20 8U21A0Y.
6. Ilpuckopenns 2a306020 nOMoKy. 6 2 — | — 4 —
7. Fanomyeanns 2a306020 NOMOKY. 7 1 — 4 -
8. Mamemamuuni mooeni npamozo cmpuoKy, Kocozo 7 4 1 L 4 10*
CmpuoKy i yoapnoi xeui.
Mooynbnuii Konmpoinb 2
Pazom 58 18 | 8 0 | 32 | 24*
3micToBHil MOYJIb 2
«OaHoBUMIpHA Teopist Teviil razy»
9. Bumikanns piounu i zazy uepe3 omeopu i HACaoKu. 12 2 4 — 6 _
10. Teopisa zazos020 excekmopa. 10 2 4 S 4 —
11. Teopia merncoso20 wapy. 8 2 2 - 4 _
12. Typoynenmmui cmpymeni. 8 2 2 - 4 —
13. Enemenmu 2a3060i Ounamixu 0OUHUYHO20 Kpuad i 3 2 2 L 4 o
pewtimku npoginie.
14. Buou osogpaznux nomocie i ix knacugixayis. 6 2 - — 4 —
15. 3axonu 36epesricennsn ona 06oghaznux nomokie. Oco-
onueocmi ocadxcenns (CHAUGANH) Kpanens piOuHu i 10 2 2 — 6 —
2azoeux oynvoawok. Kagimauyis.
Mooyavnuit konmpoJib 2
Paszom 62 14 |16 | O 32 0
PA3OM 3 INCHUIIJITHHU 120 32 24 0 64 | 24*

* i 200unu inougioyansroi pobomu 6x00amv 00 camocmiiinoi pobomu cmyoenma



5. TeMH ceMiHAPCHLKHUX 3aHATH — He NependayeHHi
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Ne KinbkicTs
HaszBa Temu
3/m TOANH
1
6. TeMu NpakTHYHUX 3aHATH
Ne KinbkicTs
Ha3zBa temu
3/m TOANH
1 OcHo6HI noHAmMmMA nPUKIAOHOT 2iopozazoounamiku. Pienanus 2azoeoi ou- 1
HAMIKU 0713 0OUHUYHOT UIGKU.
T'iopocmamuka. 1
T'iopoounamiuna nooooa. Ocro6Hi 3aKOHU MOOENI0GAHHA. 1
Oonomipruii pyx piounu ma 2azy. Komoinoeanuii éniue. (memamuka po3s- 1
Paxynkoeoi pooomu Ne 1)
5 T'iopaeniunuii nioxio. Cnocodu npugedenns 6azamosumiprux 3a0ay nPuK-
AAOHOT 2i0P02a300UuHAMIKY 00 0OHOBUMIPHO20 6u2nAldy. (memamuka po3pa- 2
XYHK060i pooomu Ne 2)
T'anbmyeanns 2a308020 nomoky. 1
Mamemamuyni mooeni npamozo cmpuoKy, Kocozo cmpuokxy i yoapnoi xeu- 1
ai.(memamuxa po3paxynuxkoeoi pooomu Ne 3, 4)
8 |Bumikanna piounu i 2azy uepes omeopu i HACAOKU. 4
9 |Teopia 2azos020 excekmopa. 4
10 |Teopisa mesxncosozo wapy. 2
11 |Typoynenmmui cmpymeni. 2
12 |Enemenmu 2a3060i OuHAMIKYU 0OUHUYUHO20 KpUIA i peutimKu npoginie. 2
13 |3akxonu 36epesicennsn ona 0éoghaznux nomokie. Ocodaugocmi 0caodIicenHHns 2
(cnnueanns) Kpanenw piounu i 2azoeux dynvoauiox. Kagimauis.
Pazom 24
7. Temu J1a00paTOPHUX 3aHATH
Ne KinbkicTb
Ha3zBa temu
3/m TOJIMH
1
8. Camocriiina podoTa
Ne KinbkicTb
Hassa Temu.
3/m roJAMH
1 Ocnoeni nonamms npukiaonoi 2iopozazoounamiku. Pienanns 2azoeoi ou- 4
' HAMIKU 0717 00UHUYHOT UIBKU.
2. T'iopocmamuxa. 4
3. T'iopoounamiuna noooda. Ocrno6Hi 3aKOHU MOOENIOBAHH . 4
4. Oonomipnuit pyx piounu ma 2azy. Koméinosanuii eniue. 4
5 T'iopaeniunuii nioxio. Cnocoou npugedeHHsa 6azamosumMipHux 3a0ay npukK- 4
' JLAOHOT 2i0P02a300UHAMIKU 00 OOHOBUMIPHO20 8U2NADY.
6. Ilpuckopenns 2a308020 nOMOKYy. 4
7. T'anbmyeanns 2a308020 nomoky. 4
8. Mamemamuyni mooeni npamozo cmpuoKy, Kocozo cmpuoKy i yoapHoi Xeui. 4
0. Bumikannsa piounu i zazy uepes omeopu i HAcaoKu. 6
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Ne KinbkicTb
HasBa Temu.

3/m TOANH
10. Teopin zazo6020 excekmopa. 4
11. Teopin medxncosozo wiapy. 4
12. Typoynenmui cmpymeni. 4
13. Enemenmu 2a3060i Ounamiku 00OuHUYHO020 Kpuaa i pewtimxu npoginie. 4
14. Buou osogpasznux nomoxis i ix knacugpixayis. 4
15 3axonu 30epedricenta 014 060¢haznux nomokie. Ocooausocmi ocaoicenns 6

' (cnaueanns) Kpanens piounu i 2azoeux dynvoauwiox. Kasimauis.
Pa3zom 64
9. InauBinyanbHi 3aB1aHHsA

VY4OoBwii TuIaH nepedadae BUKOHAHHS B SKOCTI 1HIWBIAyaJIbHOTO 3aBIaHHS YOTHUPU PO3pa-
XYHKOBiI poOotu. Burpatu wacy Ha ix BukoHaHHs ckiagarots 10, 10, 10 ta 20 akagemMiuHUX TOAWH
BIZIMIOBIJTHO 32 paxyHOK obcsary camoctiiiHoi po6otu (131 romuna). Pe3ynpraté BUKOHaHHS pOOiT
CTYACHT TOJa€ y BUTIISAL MOSICHIOBAJIBHHUX 3aMCOK 00csiroM Oitst 10...15 cTopiHOK.

B nepuuiii po3paxyHkoBiii po0oTi Ha Temy «Po3paxyHOK nmapameTpiB HaJ3ByKOBOI'0 110-
TOKY ra3y 3a ¢ppoOHTOM KOCOT0 CTPUOKA YIILIbHEHHS» CTYJICHTH OOYHCITIOIOTh TEPMOIMHAMIYHI
Ta KiHEMaTH4YHI IapaMeTpH HaJI3BYKOBOTO IOTOKY Ta3y (TOBITpsl, a30Ty, aproHy, KUCHIO, BOJHIO,
etc.), mo Habirae Ha CTIHKY 31 371aMOM (THITY HAIliB-KJIUH).

BxinHi jaHi: Ba TepMIYHMX NapameTpa MOTOKY mepes ¢GpoHTOM abo 3a (pOHTOM KOCOTrO
CTpUOKY ymiabHeHHs (Hanpuknag, T* 1 P* a6o T 1 P) 1 onuH kiHeMaTUYHMA apaMeTp MOTOKY Iie-
pen hpoHTOM ab0 3a PPOHTOM KOCOTO CTPUOKY (Hampukiag, Mi abo Az, ab0 W1), a TAaKOX KyT 371a-
My CTiHKH TOKa3HHUK i30eHTpomnu rasy K, razosa crana R abo MonekynsipHa maca rasy (.

Tpeba BU3HAYUTH: KyT HAXWITY (PPOHTY KOCOTO CTPUOKY YIIUIbBHEHHS, TEMIIEpaTypy MOBHY 1
CTAaTUYHY, THCK IMOBHHUM 1 CTAaTUYHUH, IIIJIBHICTh MOBHY 1 CTATUYHY, MIBUJKICTH PO3MIpHY 1 0€3p03-
MIpHY, IIBHJKICTh 3BYKY 1 KPUTHYHY IIBHMJKICTb MOTOKY Hepes PpOoHTOM 1 32 ()POHTOM KOCOTO
CTpuOKa yIIIIbHEHHS, IPUPICT EHTPOIIi y KOcoMy CTpUOKY As, KOe(illieHT BiJJHOBJIECHHS IOBHOI'O
TUCKY Y KOCOMY CTPUOKY G, MUTOMHUI MOTIK eHeprii (MIOBHOI eHTalbIIii), MUTOMUIN MOTIK MOBHOI Ki-
JBKOCTI PyXY, MUTOMUI MOTIK Macu (IMTOMY BUTpPATy) MOTOKY ra3y nepen GpoHTOM i 3a GppoHTOM
Kocoro cTpuOka yuiinbHeHHs. HaBanTa)keHHs po3paxyHKoBO1 poOoTn — 10 akageMiyHUX TOAMH.

Po60oTy BUKOHYIOTH MPOTSTOM JIPYTrOro—4eTBEPTOro THXKHIB I’ SITOTO CEMECTPY; Ha YeTBep-
TOMY TH>KHI ITpU3HauYeHUH 11 npuitom. bamu 3a po3paxyHKoBy poOOTy HapaxOBYIOTh 3T1JIHO SKOCTI
Ta CBOEYACHOCTI i1 BUKOHAHHSI.

Y apyriii po3paxyHkoBiii po6oti Ha TeMy «Po3paxyHoK mapamerpiB MOTOKY 3a ()pOH-
TOM YAApPHOI XBHJID» CTYJEHTH O0UYHMCIIOIOTh TEPMOJUHAMIYHI Ta KIHEMAaTUYHI TapaMeTpH MOTOKY
ra3y (MoBiTps) 3a GPOHTOM yAAPHOI XBUJII.

BXinHi gaHi: craTuyHi TemnepaTypa i TUCK He30ypeHOro MOoBITps, MOKAa3HUK 130€HTPOIIH Tra-
3y k, razoBa ctana R abo MosiekynsipHa Maca rasy [, a TaKO>X BIIHOIIEHHSI CTATUYHOTO THCKY 00Yy-
PEHOTO cepelloBHIIA 32 GPOHTOM YAApHOi XBHJI J0 CTaTUYHOTO TUCKY HE30ypEeHOIo CepeloBHILA
nepea GpoHTOM yJTapHOI XBUIIL.

TpebGa BU3HAYMTH: MIBUAKICTH (PPOHTY IIIOCKOI yAApHOI XBWJIl, TEMIIEpaTypy MOBHY 1 CTa-
TUYHY, TUCK TTOBHUU 1 CTATUYHUH, IIUIBHICT MMOBHY 1 CTaTUYHY, MIBUJKICTh CYIyTHHOTO IOTOKY —
pO3MipHY 1 6€3p0O3MipHY, MIBHAKICTh 3BYKY 1 KpUTUYHY IIBUAKICTh HE30ypeHOTo Ta 00ypEeHOTro Mo-
TOKIB Tepe Ta 3a (POHTOM yJIapHOi XBHUII1, PUPICT €HTPOIIi B yaapHOi XBuIi As, KoedilieHT Bij-
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HOBJICHHSI TTIOBHOTO THCKY B TUIOCKiH ynapHOi XxBuJii 6. HaBaHTaXeHHs PO3paxyHKOBOI pOOOTH —
10 akameMiYHUX T'OIUH.

Po6oTy BUKOHYIOTH IPOTATOM TPETHOTO — II’SITOTO THXKHIB II’ITOTO CEMECTPY; Ha I'STOMY
THKHI TIpU3HAa4YeHUH 11 mpuiioM. bamu 3a po3paxyHKOBY poOOTY HapaxoBYIOTH 3TiIHO SKOCTI Ta
CBOEYACHOCTI 11 BUKOHAHHSL.

Y Tperiii po3paxyHkoBiii po6oTi Ha Temy «Po3paxyHOK KOMOiHOBAaHOT0 BILIMBY HA MO-
TiK (TO0TO, reOMETPUYHOI0, TEIJIOBOI0 ii TEPTAM)» CTYJICHTH OOUYUCITIOIOTh TEPMOJIMHAMIYHI Ta
KIHEMaTUYH1 MapaMeTpH MOTOKY Ta3y (MOBITps, a30Ty, aproHy, KUCHIO, BOJIHIO, €tC.) Ha BUXOI 3
KOHIYHOTO KaHaJy 3aJlaH0l reoOMeTpii Mpu OJHOYACHIN A1l Ha HHOTO, KPIM T€OMETPUIHOTO, TAKOXK 1
TEIUIOBOTO BIUIMBY 1 HASBHOCTI BHYTPIIIHBOT'O TEPTSL.

BXinHi J1aHi: ABa TEPMIYHUX MMapaMeTpa MOTOKY Ha BXOJi B KaHa (Hanpukman, T* 1 P*, abo
T i P) 1 oguH kiHEMaTHYHUI TTapaMeTp Ha BXOA1 B KaHal (Hanmpukiaa, M1 abo A1, a0 w1), a TAaKOX
MOKa3HMK 130eHTponH rasy k, razosa crana R abo mMosekymspHa Maca ra3y (L, TeIUIOBa MOTYKHICTB,
3arajibHa a0o0 MUTOMA, IO MiJBOAUTHCS (BIIBOAMTHCS) 0 MOTOKY, TEOMETPisl KaHAIy, KOe(IIlieHT
MYTHIX BTPAT Eun.

Tpeba BU3HAYHMTH: XapaKTep PO3MOALTY HO JOBXHHI KaHaTy MOBHOI 1 CTaTHYHOI Temrepa-
TypH, TIOBHOTO 1 CTATUYHOTO THUCKY, MMOBHOI 1 CTATUYHOI MIUTFHOCTI, IIBUKOCTI po3MipHOi 1 6e3po-
3MipHOi, IBUAKOCTI 3BYKY 1 KPUTUYHOI IIBUAKOCTI IMOTOKY, EHTPOIIii, ITOTOKY €Heprii (MOBHOI €H-
TaJIbIIii), TOTOKY OBHOTO IMITYJIbCY, IOTOKY Macu (BUTpaTH) razy. HaBaHTakeHHS pO3paxyHKOBOL
pobotr — 10 akageMiYHIX TOIWH.

Po60Ty BUKOHYIOTH MPOTSATOM IIOCTOTO — BOCBMOTO THXKHIB I’ SITOTO CEMECTpPY; Ha BOCHMO-
My THKHI Ipu3HaueHul ii npuiiom. banu 3a po3paxyHKoBY poOOTYy HapaxOBYIOTh 3T1JJHO SIKOCTI Ta
CBOEYACHOCTI il BUKOHAHHSI.

B getBepToi po3paxyHkoBoi poOoTi Ha TeMy «Po3paxyHOk MacoBoi BUTPaTH ra3y B Ka-
HAJl CKJIAJIHOI reoMeTpili mpu 3aJaHoOMYy nepenaji THCKY (CyMapHHX TripaBJiYHHX BTpPaTax
Y3/10BK KaHAJIY)»Tpeba HaBUMTHCSA 3HAXOJUTH LUIAXOBI Ta MICLIEBI TipaBiiuyHi BTpAaTH B KaHali
CKJIaJTHOI reoMeTpii.

Bxinni gasi: termodi3zuyuHi BIACTUBOCTI poOodoro Tia (razy adbo piaAuHu), reoMeTpis KaHa-
Jy, 3arajibHi BTpaTH TUCKY.

Tpeba BU3HAUUTH: KOS]ILIEHTH MYTHIX 1 MICIIEBUX BTPAT [yl BCiX €JIEMEHTIB TPyOOIpOBO-
ny (KaHally CKJIQJIHOI TeoMeTpii), TMHAMIYHUN Hamip 1 MBUIAKICTH poOOYOro Tija Ha BCIX JIJISTHKAX
KaHaly, BATPaTH KaHAJy Ha CTallioHapHOMY pexuMi. HaBaHTa)keHHs po3paxyHKoBoi pobotn — 20
aKaIeMIYHUX T'OJIUH.

Po6oTy BUKOHYIOTH IPOTATOM JIEB’SITOTO — YOTUPHAATOIO THXKHIB I SITOTO CEMECTPY; Ha
I’ ITHAAUATOMY THXKHI pU3HadeHu# ii npuiioM. banu 3a po3paxyHKOBY poOOTY HapaxoBYIOTH 3Ti-
JTHO SIKOCTI Ta CBOEYACHOCTI i1 BUKOHAHHS.

10. MeToan HAaBYaAHHSA

HaBuanHs npoBoauThCs y BepOabHil Ta NpakTHUHINA (popMax Ha JEKIIsIX 1 MPaKTUYHUX POOOTax.
11. MeToau KOHTPOJIIO

KOHTpOIb BUKOHYETHCS y BUTJISAJI IOTOYHOTO CEMECTPOBOTO KOHTPOIIO TiJ] Yac 3/1a4i 3MICTOBHHX

MOJYJIIB 1pO3paxyHKOBUX POOIT Ta CIIJKYBAaHHS 31 CTYJEHTaMH IIiJl YaC MPOBEICHHS MPAKTUIHUX
3aHSTh1 KOHCYJIBTAIIH.



12. Kpurepii oniiHioBaHHS Ta po3mo/iji 6aJiiB, siKi OTPUMYIOTH CTYA€HTH

12.1 Posnonin 6aniB, K1 OTPUMYIOTh CTYACHTH (KIJIbKICHI KPUTEPIi OIIHFOBAHHS )
. baun 3a ogne KinbkicTb
Craanosi . .
.. 3aHATTH 3aHATH CymapHa KinbKicTb 0a7iB
HABYAJIbHOI po00TH
(3aBaHHS) (3aB1aHBb)
3micToBHUIT MOaYJIb 1
PoGora Ha JeKiisx 0,1...0,5 8 1...4
Po6oTa Ha MpaKTUYHUX 3aHSIT- 05...1 8
TSIX
BukoHnanHs 1 3aXUCT po3paxy-
HKOBHUX po0iT (NeNe 1-3) 3.6 3 9...18
Mo aynbHEI KOHTPOITH 13...20 1 13...20
3MicTOBHUIT MOTYJIb 2
Po6oTa Ha nekmisx 0,1...0,5 8 .4
Po6oTa Ha mpaKTUYHKX 3aHSIT- 05...1 8 4.8
TAX
BukoHnaHHS 1 3aXHCT po3paxy-
HKOBUX pOGiT (Nod) 9...13 1 9...13
Mo aynbHEI KOHTPOITH 19...25 1 19...25
Ycboro 3a cemecTp 60...100
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3a po3paxyHKOBY PoOOTY CTYJICHT B 3aJI€)KHOCTI BiJl IKOCTI BUKOHAHHSI POOOTH Ta BIAMOBIIEH HA
3aMuTaHHs y YCHIA (pOpMi OTPUMY€E HACTYIHI OLIIHKH:
® «3aJ0BlILHO»— poOOTa BUKOHAHA Ta opopMIIeHa, CTYACHT BIINOBiAa€ Ha MUTaHHSA, SKI BiJ-
HOCSITBCSI 10 pOOOTH 3 TOMUJIKaMH, aJie JOoriKa BiJIMOBIAeH npaBuibHa — 3 6anu (3a podotu 1-

3) 19 6aniB (3a poboty Ned).

e «100pe»— poOoTa BUKOHaHA Ta O(pOpMIIEHA, CTY/IEHT BIAINOBI/Ia€ Ha MUTAHHS 3 HE3HAYHUMHU
nomuiIKkamMu —5 6aniB (3a podotu 1-3) 1 11 6aniB (3a poboty Ned)6ais.

e «BiAMIHHO»— p00OTa BUKOHAaHA Ta OOPMIICHA, CTYIEHT BIJIIOBIJAa€ Ha MUTaHHA —6 OamiB (3a
po6otu 1-3) 1 13 GauniB (3a po6oTy Ned).

CemecTpoBuif KOHTpOIIb (iICTIUT) MPOBOAUTHCS y pa3i BIIMOBM CTYZAEHTA BiJ OaiiB MOTOYHOTO TeC-
TyBaHHS ¥ 3a HAsBHOCTI JIOMYCKY JO ICIIUTY, TOOTO SKIIO BIH BUKOHAB 1 3aXUCTHB PO3PaXyHKOBI
pobotu, nependaveHi HaBYATLHUM TUIAHOM.

JlomyckoM 10 icmUTYy € 31a4a yciX po3paxXyHKOBHMX POOiT.

I[Tix yac ckiagaHHs CEMECTPOBOIO ICIUTY CTYIEHT Ma€ MOXIUBICTh oTpuMaTu MakcumyMm 100 Ga-
JB.

biner s icnuty ckiiagaeThes 3 4 TEOPETUUHUX, Y BIAMOBIAHOCTI 10 MOAYJIS, Ta JBOX MPAKTUYHUX
3aBaHb. MakcHMaibHa cyma OaltiB 3a TeopeTndHi 3anuTtanHs € 60, 3a npaktuyni — 40 Oais.

12.2 SIkicHI KpuTepii OI[IHIOBaHHS

Jlnst OTpUMaHHS TO3UTHBHOI OLIIHKY CTYJICHT IIOBHHEH OTPUMATH 3HAHHS, SIKi I03BOJIATH PO3pOOIIs-
TH pPO3PaXyHKHU Ta30MHAMIYHUX MPOIIECIB B TEINIOCHEPTETUYHHUX 00’ €KTaX.

CTyneHT NOBHHEH BMITH:
" BMITH MepeKa3aTu XapakTepHi (i3WyH1 BIACTHBOCTI PIAUH 1 ra3iB, MapaMeTpH, SKUMU BOHH
OTUCYIOTHCS, IXHI OJJMHHUIII BUMIPIOBAHHSI.



15

eKCIIEPUMEHTAJILHO BUMIPIOBATH OCHOBHI ITapaMeTpH MOTOKY ra3y.

OIIIHIOBATH TOYHICTh BHMipiB, 3HAXOIUTH MMOXHOKY BUMIDY.

3HaTH (HI3UYHI MOeI 1e(OPMOBAHOTO CEPEIOBHUIIA, TApaMETPaMH CTaHy Ta PIBHSHHS CTa-
HY PiIMHH 1 razy.

BUKOPHUCTOBYBAaTH TaOJMIl 1 AiarpamMu JUisl pO3paxyHKY THUIIOBUX Ta30T€PMOIMHAMIYHUX
IPOIIECiB.

BMITH 3alTUCyBaTH PIBHSHHS Tra30BOi JUHAMIKH IS OJWHAYHOI IIBKM — CTAIlIOHApHI 1 He-
CTaIllOHApHI: PIBHSHHS HEPO3PUBHOCTI, PIBHSHHS KUIBKOCTI PYXY, PIBHSHHS MOMEHTIB KiJib-
KOCT1 pyXYy, pIBHSHHS €HEprii, BIANOBIIHO, Y IHTETPaJIbHOMY 1 AUBEPreHTHOMY BHUIJISIL.
BMITH 3alMCyBATH CUCTEMY PIBHSHB T'a30BOI JWHAMIKH TSI HAUTTPOCTIMIMX OO'€KTIB: COILIa
JlaBang Ta MIDKJIONATKOBOTO KaHaly, «TEIUIOBOI TPyOW», KaMepH 3TOpsIHHS, KaHaly, MO
SIKOMY Te4e B'SI3KUil ra3 («TpyOu 3 TepTsM»).

BMITH 3alKCyBaTH CUCTEMY PIBHSHb T'a30BOi TUHAMIKU ISl TPSIMOTO 1 KOCOTO CTPHOKIB
VIIUTEHEHHS.

BMITH 3alMCYyBaTH CUCTEMY PIBHSHB a30BOi TWHAMIKH JUJIsl YJApPHOI XBUIII Y BITHOCHIH 1 a0-
COJIFOTHIH CHCTEMI KOOpIMHAT.

BMITH 3allMCyBaTH 3B'A30K 30UIBIICHHS €HTPOIIi 3 KOe(illieHTOM BCTaHOBJIEHHS MOBHOTO
TUCKY JJIsl peajbHUX MOTOKIB PITUHU Ta Tasy.

3aMMCyBaTH 3B'SI30K MK HAIIpyraMmu Ta aedopmarisiMu 1moa0 1eGopMOBaHOTO CepEOBHIIA.
3anucyBaTH piBHsAHHS Ha’e-Crokcy.

BUKOPHUCTOBYIOUH TiAPaBIIYHUNA TiAXi/, MO0 MPUBOIUTE 2-X 1 3-X MipHI 3a1a4i MPUKIAIHOT
TiAporazouHaMiKu 10 OJHOBHUMIPHOTO BUIJISIY, PO3PaXOBYBaTH IUISAXOBI Ta MICIIEBI BTpa-
TH IS CKJIQTHUAX TiIPABIIYHUX CUCTEM.

PO3paxOBYBaTH PEAKTHUBHY CHIIH (CUILY TSTH).

Po3paxoByBaTi 0JHOMIpHI JO3BYKOBI Ta HaJ3BYKOBIIOTOKH 13 BIJIUBAMH (I€OMETPUYHUM,
PO3X1HUM, TEIUIOBUM, MEXaHIYHUM Ta B’S3KICTHUM). AHAJII3yBaTH OJIepXKaHi pe3yIbTaTu.
Po3paxoByBaTu mpsiMi Ta KOCICTpHUOKA yIIUIBHEHHS.

PO3paxoByBaTH MapaMeTPH MOTOKY 3a (PPOHTOM YJapHOT XBHIIL.

pPO3paxoByBaTH IJIOCKINOTEHI1aIbHI TEUil Ta3y.

po3paxoByBaTu napameTpu notoky [Ipanarns-Maiiepa.

PO3paxoByBaTH PO3Maa PO3PHBY.

PO3paxoByBaTH THUMOBI €IEMEHTH 1 00 €KTU MPUKIATHOI T1POra3oJuHaMIKU: CTPYMUHHUHN
Hacoc (€XeKTop), apaMeTpu MOTOKY ra3y 1 mapu 3a JIpoceieM, XapaKTepUCTHUKU 3aTOIIEHO-
ro CTpyMEHs, MapaMeTpy MOTOKY Ha 3pi3i corma JlaBairo Ta 32 HUM Ha HEPO3PaXyHKOBOMY
peXHUMI.

PO3paxoBYBaTH CHJIOBY B3a€EMO/III0 OJUHUYHOTO MPOQLIIO Ta PEUITKH NPodisIiB 3 103BYKO-
BHUM 1 HaJ3BYKOBUM IMOTOKOM B JBOMIPHOI MOCTAHOBII, BUKOPUCTOBYIOUH 1) 3aKoH 30epe-
KEHHS IMIYJIbCY, 2) METOJ] KOH()OPMHUX BiZ0OpakeHsb, 3) Teopemy JKyKOBCHKOTO.

BMITH 3alUCYBAaTH CHUCTEMY PIBHSHb ra30BOi JMHAMIKHU JJIs1 TBO(Aa3HOTOTra30-piIMHHOTO a00
napo-piIMHHOTO MOTOKY (TOOTO pO3paxoByBaTH MapaMeTPH MPOIECIB B cUcTeMax 3 (a3o-
BUM TEPETBOPEHHSIM).

12.3 Kpurepii oriHroBaHHsI pOOOTH CTyIEHTa MPOTITOM CEMECTPY

CemecTpNeS

3anoBinbHo (60-74). TToka3atn MiHIMYM 3HaHb Ta yMiHb. 3aXHCTHTH 4pO3paxyHKOBI poOOTH Ta

34aTU TCCTyBaHHA.

BMmiTn excriepuMeHTalIbHO BUMIpPIOBATH OCHOBHI apaMeTpH MOTOKY PiAUHM 1 ra3y. Bmitu nepeka-
3aTH XapakTepHi (i3UYHI BIACTUBOCTI PIIWHU 1 Ta3y, MapamMeTpH, SIKUMH BOHU OIMHUCYIOTHCA, 1XHI
OJIMHMIII BUMIpIOBaHHS. MaTu ysBICHHS MPO OCOOIMBOCTI PO3pPaxyHKY 1 yMITH 3allMCyBaTH CUCTE-
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My PiBHSIHb TA30BOi JMHAMIKH JJII HAUTIPOCTIMNX 00'€KTIB: coruta JlaBans Ta MIKIJIONAaTKOBOTO Ka-
HaJly, «TEIUIOBOI TPyOW», KaMepu 3TOpSHHs, KaHay, MO SIKOMY Teue B'A3Kuil ra3 («Tpyou 3 Tep-
TAMY )Y 0OHOBUMIPHOMY 6U2iA0I, & TAKOK CUCTEMH PIBHSHD JJIS MPSIMOTO 1 KOCOTO CTPUOKIB YIIILIb-
HEHHs. 3HATU CYTHICTh T1IPaBIiYHOTO MiAX0y. 3HATH OCHOBHI TEOpPEMH TeOopii MOAIOHOCTI Ta PoO3-
MIHHOCTEH.

Jo6pe (75-89). TBepo 3HaTH MiHIMYM. 3aXHCTHTH PO3PaxXyHKOBY poOOTY Ta 3/]aTH TECTyBaHHSI.

YMITH €KCIEePUMEHTAIBHO BHMIPIOBATH OCHOBHI IapaMeTpH IMOTOKY Ta3y 1 OIIHIOBATH TOYHICTH
BUMIpIB, 3HAXO4M NMOXUOKY BUMIpy. MaTH ysIBIEHHS PO OCOOIMBOCTI PO3PAXyHKY MPSIMUX 1 KO-
CUX CTpUOKIB YIIUIBHEHHSI, ITApaMeTPiB MOTOKY 3a ()POHTOM yJapHOi XBHII, MOTOKY I[Ipanmris-
Maiiepa, posnaay po3puBy. BmiTu 3anmcyBaTté OCHOBHI PiBHSHHS ra30BOi AWHAMIKH Y 1HTETpajb-
HOMY 1 AMBEPTCHTHOMY BUTJISL, ¥ 0OHOBUMIDHOMY Ma 6a2amo8uMipHom)y nioxo0i — CTaIllOHAPHI 1
HECTaI[lOHAPHI, a caMme: PIBHSHHS HEPO3PHBHOCTI, PIBHSHHS KUIBKOCTI pyXy, PIBHSHHS MOMEHTIB
KUTBKOCTI pyXy, PIBHSHHS €Heprii. YMITH po3paxoByBaTH TUIIOBI €IEMEHTH 1 00’ €KTH TEIUIOeHEp-
TeTULll: CTPYMUHHHH HAcOC (€KEKTOp), MapaMeTpy MOTOKY a3y 1 mapu 3a JApocelieM, XapaKTepuc-
TUKH 3aTOIJICHOTO CTPYMEHS, IlapaMeTpH MOTOKY Ha 3pi3i coruia JlaBairo Ta 3a HUM Ha HEpO3paxy-
HKOBOMY peXuMi. 3HATH OCHOBHI TEOPEMH TEOPii MOTIOHOCTI Ta pO3MIHHOCTEH.

Bigminno (90-100). 3maTu BCi KOHTPOJIBHI MO3MIIIT 3 OIIHKOK «8i0MiHHO». JJOCKOHAIBHO 3HATH BCI
TEMH Ta YMITH 3aCTOCOBYBATH TEOPETHUYHI 3HAHHS HA MPAKTHIII.

IlIkana ouiHOBaHHA: 0aJIbHA | TPaAULiHHA

) OriHka 3a TpaJuLiiHOIO IKaJI0k0
Cyma OaniB
[cnut, nudepenuiioBanuii 3aik 3anik
90 - 100 Bigminzo
75-89 Hob6pe 3apaxoBaHO
6074 3a10B1IBHO
0-59 HezanoBinbsHO He 3apaxoBano

13. MeToanuHe 3a0e3MeYEeHHA

1.  AwmOpoxesud, M.B. ['a3oBa q1rHaMika 0OTHOBUMIPHUX IIOTOKIB [3JIEKTPOHHBIN pecypc]: yueO. mocio-
Huk / M.B. AMOpoxxeBuy, B.A. Cepena. — X.: anekTpoHHas o6ubanoreka Hail. aspokocm. yH-Ta UM.
H.E. XKyxoBckoro «XapbK. aBuail. uH-m», 2024, — c. (caiit xadenpsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%BO0).

2. Taxan ILI. I'igpasnivyni Brpati. HaBuanbHuii nociduuk a0 nadopatopHoro npaktukymy / ILI". I'akan,
10.T". TTotexun, M.B. AMOpoxeBuu. — Xapkis, XAl, 2023. — 32 c: in. (caliT kadeaps
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%BO0).



https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
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11. PekomeHnaoBaHa Jitepatypa.
ba3zoBa aiteparypa.

Boiiko A.B. TI'imporazomunamika : miapyunuk. X.: HTY ”XIII”, 2007. — 444 c. (caiiT xadenpsl

https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0

%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0)

2.

Typuk, B.M. I'igporazoaunamika. Kypc nekuiit [Enextponnuii pecypc]: HaBu. moci6. 1uist CTy.
crnerianeHocTel 142 Enepretnune mammuoOynyBanHs, 143 Atomua enepreTrka, 144 Temmnoenepre-
tuka, / B.M. Typuxk; KIII im. Irops Cikopcrkoro. — Enektponni Tekctosi gani (1 daiin: 8,37 Moaiit). —
Kuis : KITI im. Irops Cikopcekoro, 2021. — 145 ¢. https://ela.kpi.ua/handle/123456789/41225

(caiiT kadeapsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%B0)

Bam6onb, C.O. Texniuna mexaHika piauai i razy: nigpyynuk / C.O. Bam6ous, [.B. Mimenko, O.M.
Konnparenko. — X.: HYII3Y, 2016. — 300 c. (caiiT kadeaps
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%B0)

Tsrniii B. I'. OcHOBHY aepomHaMiky Ta TuHaMiky oyiboTy. YactuHa 1. Aeporigpora3oauHamika /
B.I'. Tarniit, B. B. €menp; MBC Ykpainu, Xapkis. Hall. yH-T BHYTp. clipaB, KpeMeHUYyIbK. TbOTHHHA
kostemk. — Xap-kiB : XHYBC, 2023. — 280 c. (caiiT kadeapsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D
0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%
D0%B0)

JonomizkHa niTepartypa.

Powers J.M. Lecture notes on gas dynamics. Notre Dame, Indiana, USA: University of Notre Dame.
2019. 166 p. (caiit kadenpsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%B0)

Notes on Thermodynamics, Fluid Mechanics, and Gas Dynamics. Carl Wassgren, Ph.D. School of
Mechanical Engineering Purdue University wassgren@purdue.edu, 2016, 1697 p. (caiiT kadeaps
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0
%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0
%B0)

Fundamentals of Compressible Fluid Mechanics Genick Bar—Meir, Ph. D., 7449 North Washtenaw
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14. KOHTPOJIbHI IUTAHHSA 3 HABUAJIbHOI JUCLUILIIHUA
IMpuxkaagna rixporazoguHamika
rajay3b 3HaHb: 14 « EnekTpuyHa iH:xKeHepis»

cnenianbHicTh: 144 «TensioeHepreTnka

Mopyas 1
1. 3anucaty piBHSHHA €HEPTii AJS CTAllilOHAPHOTO OJHOBHUMIPHOTO IMOTOKY B O€3pO3MIPHOMY BHUIJISIII.
2. 3anuuiiTe CUCTEMY PiBHSAHB TiIPOra3oAnHaMiKK (HEPO3PUBHOCTI, PyXy Ta €Heprii) y iHTerpalbHOMY

Ta auepeHIiaTbHOMY BUIIISAI ISl KOHTPOJILHOTO 00’ eMy. SKili BUTJIS Ma€ Ta ® caMa CUCTeMa JUIsi KOHT-
POJIBHOT MacH ?

3. JuBepredTna ¢popMa 3amicCy CHCTEMY PIBHSHB T1IpOTa30AHHAMIKH.

4. Y 4yoMy CyTb rinoTe3u 3aMUKaHHS. 3allWIIiTh PIBHAHHS 3aMUKAHHA JIJIsl CUCTEMH PiBHSHB Tiaporaso-
JTUHAMIKH.

5. Ha3BiTh yMOBH OHOBH3HAYEHOCTI CHCTEMH PiBHSHB TiIPOra3oAWHAMIKH, IO TaKe MMOYaTKOBI i rpa-
HUYHI YMOBU. Y SIKOMY BHIIQJIKy MOKYTh OYTH BiZICYTHIMHU ITOYaTKOBI yMOBH?

6. [I{o Ha3uBaEThCS KPAOBOIO 3a/1a4eto TiporazoauHamiku? SIki iCHYIOTh METOIU PO3B’sI3aHHS Kpaio-
BOIT 3a/1a4i Ti{pOra30JuHAMIKH?

7. [lepma i npyra Teopemu Teopii moaiOHOCTI Ta po3MipHOCcTeit. [Iprkmamu.

8. Kpurepianpai uucna y rigporazoamHamini: PeitHonbnaca, Eitmepa, ®pyna, Ilpannaris, [lyaccona,
Crpyxais, Maxa, MOKa3HUK 130€HTPOIH, IXHIN (Hi3HYHHIA 3MiCT.

9. 3anuIiTe KpUTEpiabHi PIBHSAHHS TiIpOra30IuHaAMIIII.

10. Po3kaxiTh Mpo HaWMOLIMPEHIII CIPOLICHHS: JIIHEapH3allil0 PiBHSIHb, CIIPOIIEHHI IPaHUIll pO3paxyH-

KOBOi 00JIacTi, MoAiil Tedii Ha 06JacTh B'SI3KOT0 TOTPAHUYHOTO MIAPY 1 HEB'A3KOi 30HU MOTEHIIHHOI Tedil, 1
TaK Jaji.

11. 3anuurite CUCTEMY PiBHSHB IS TypOYJIEHTHUX cTpyMiB. DiykTyallii mapaMeTpiB MOTOKA.

12. I'azoaunamiuna Gysknis temnepatypu t(L) (a Tak xe (t(M)): il dismunuit 3mict, popmyna, rpadix. Ii
3HaYeHHS B KPUTUYHOMY TiepeTuHi. ['azonnnamivna ¢yHKIis Tucky m(A) (a tak xe (m(M)): i disuuHuit 3micT,
dopmyna, rpadik. Ii 3nauenns B kpuTHuHOMY TepetuHi. ['a3oxuHamiuna GyHKIis minsHOCTI £()), (a TaK e
(e(M)): 1i pizmunmii 3mict, Gpopmyna, rpadik. Ii 3HaUeHHS B KPUTHUHOMY TIEpETHHI.

13. lazopunamiuna ¢yHkuis Butpatu q (A), i Gizuanmii 3mict, rpadik. Yn moxe q (1) Oytu Oinbiie 1 i
qyoMmy?
14. PiBusiHHs XprcTnanoBu4a. Po3MipHICTh KOXKHOTO TTapaMeTpa, 10 BXOJUTh y PiBHSIHHA. K BH3HAYH-

TH KOHCTaHTy M B piBHAHHI XpuctnaHoBu4a? YoMy IOpiBHIOE KOHCTAHTa M JUIsI TOBITPsl, BOAHIO, BOASHOT
napu? Sk 3a JOMOMOTO0 PiBHAHHS XPHCTHAHOBHYA 3HAUTH IUIONLY KPUTHUYHOTO MIEPETHHY?

15. l'azogunamiuna ¢yskuig imnynscy z (A) - ¢dopmyna i rpagik. 3anucaTy BUpa3 NOTOKY ITOBHOTO iM-
NyJbCy AJsl OJHOBUMIPHOI Teuii depe3 razoanHaMiuny ¢yHKuUio z (A). BennunHa moToKy MOBHOTO IMITyJIbCY
B KPUTUYHOMY IMEPETHHI KaHAIy.

16. HazBatu Buam BrumBiB Ha moTik. ChopMyiroBaTH 3aKOH 3BEPHEHHS BIUIMBY 1 OCHOBHI CIIIACTBA 3
HBOTO.

17. Sk BIUIMBa€E 3BYKEHHS KaHATY Ha MIBUAKICTE JO3BYKOBOTO MOTOKY? ChopMymiolTe 3aK0H 3BEPHEHHS
BIUIMBY CTOCOBHO F€OMETPHYHOTO BILIHBY.

18. Hawmantoiite coruto JlaBas, skuii mepeTuH HA3UBAETHCS KPUTUYHUM, YOMY IDIOIIA KPUTHKH MiHiMa-
npHA? SIBHIIE 3amupaHHs CTOCOBHO A0 coruta JlaBamns. CxeMaTu4Ho 300pa3iTh 3MiHYy HIBHIKOCTI MOTOKY, HO-
ro TEMIIEpATYpH 1 TUCKY y3/10BX coruia JlaBass.

19. Sk BIUTMBAE MiJBEIEHHS TEILIOTH HA IMIBUAKICTH JJO3BYKOBOTO MOTOKY? Han3ByKOBOrO MoToky? Cdo-
PMYITIOliTE 3aKOH 3BEPHEHHS BILUTUBY CTOCOBHO TEIUIOBOTO BILTUBY.
20. 300pa3iTh cXeMy TEIUIOBOTO COILIA, 3aITUIIITh CHCTEMY PiBHSIHB JJIS HOTO PO3paxyHKy. B gomy moss-

rae sIBUIIE 3alMPaHHs IS TEIUIOBOTO coruia. 300pa3iTh XapakTep 3MiHU MIBUIKOCTI MIOTOKY, HOTO TeMIiepa-
TYPH 1 THCKY Y3[IOBX TEILUIOBOTO COTLIA.

21. 3anuImIiTh CUCTEMY PIBHSHB T1IpOTa30uHAMIKH IJIs OMHOBUMIPHOI, CTaIliOHapHOI, agiadaTHol (eHep-
roi30JIb0BAaHO1) TEUii B’SI3KOT0 ra3y y370BK KaHATY 3 HE3MIHHOIO TUIOIICIO TIEpepizy.
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22. lazogunamiuna ¢ynkmis y(A), il BracTuBOCTi 1 rpadik. 3 SKOro piBHAHHS BOHa oTpumyeTbes? Ilpu
SKOI MIBUIKOCTI MMOTOKY A Ta3zonuHamiuHa QyHKIiA ¥(A) Mae miHiMyM 1 9omy. Yu moxxe ['1D (L) Oytu mHe-
CKIHYEHHO BEJIMKOIO BEITHYMHOI0, OYTH MEHIIe OAWHUII, TOopiBHIOBaTHCA HYIO? [10SCHITEH BiAMOBIAH.

23. SIK 3MIHIOIOTBCA TTOBHA TEMIIepaTypa i MOBHUM THCK MOTOKY ra3dy y BHIAIKY «PYXY 13 TEPTAM»? SK
3MIHIOETBCS EHTPOTIiS MOTOKY? TOTIK MOBHOTO IMIYJIbCY? MOTIK MOBHOI eHTambii? [10sSCHITS.

24, [I{o Take mpuBeAeHa AOBXUHA TPYOH, ii OAWHUII BUMIpIOBaHHS, po3paxyHKoBa opmyna. Sk mpuse-
JIcHa JIOBXKUHA TPYOH OB’ s3aHa i3 0€3pO3MIPHUMU HIBUIKOCTSIMH IOTOKY Ha BXOJl y KaHAll A Ta BUXOII 3
KaHayAd,?

25. Ska cxema po3paxyHKy pPO3MOJiTy HapameTpiB razy B3JOBXK MPOCTOI «TpyOi 3 TepTsam». Sk came Bo-
HU BUIIIAJAI0TH? SIK TepTs BIUIMBAE Ha MIBUAKICTH JO3BYKOBOTO Ta HAA3BYKOBOTrO MOTOKiB? YoMy Ha 03Byl
BIUIMB TEPTSI JOBOAUTH J0 301JIBIIEHHS IBUKOCTI IIOTOKY?

26. [NosicHiTh 3aKOH 0OEPHEHOCTI BIUIMBY Yy pa3i BIUIMBY B S3KOCTi. Y MOKHA BHKOPUCTOBYIOUH TiTHKH
«eeKTH TepTs» PO3irHaTH JO3BYKOBHU €HEProi30Jh0BaHUH TMOTIK ra3y y MIIIHAPUIHOMY KaHaJl 10 HaI3BY-
KoBOT mBUAKOCTI? Yomy?

217. [{o Take xkpu3a Tedii y «Tpy0i 3 TepTsiMm»? SIka moBeAiHKa IOTOKY B pa3i 3aKpUTHYHOI TIOBXKHUHHU TPY-
ou? o Take rpaHUYHA JOBXKHWHA TPYOH, SIK BOHA 3aJI€XKITh BiJl IIBUIKOCTI TIOTOKY Ha BXOJIi Y KaHaw A1?

28. Po3noBicTh po MexaHiYHMIA Ta BUTPATHUH BIUTUB Ha MOTIK. SIK 3MiHIOIOTHCS TIOBHI Ta CTAaTUYHI Ma-
paMeTpu OTOKY ITPH MEXaHIYHOMY Ta BUTPATHOMY BIUTMBaX Ha MOTIK?

29. HageniTe cricreMy piBHSIHB TiIpOra3oiMHaMIKK Y BUTIAJIKy MEXaHIYHOTO Ta BUTPATHOTO BIUIMBIB. SIK
camMe BHTJISIa€ MEXaHiuHe COIuIo?

30. [Io Ha3uBaeTHCS KOMOIHOBAaHUM BILTUBOM. MeToIMKa Horo po3paxyHky. Cuctema piBHSIHB Timpora-
30JMHAMIKH ISl pO3paxyHKy KOMOIHOBAHOTO BILUIMBY Ha MOTIK rasy.

31 [{o Ha3mBaeThCSA MPSAMUM CTPUOKOM YIIiUIbHEHH? UnM nipsaMuii cCTpUOOK BiJpi3HIETHCS Bif KOCOTO

cTpuOKa, Bi ynapHoi xBuii? Sk B IpssMOMY CTPUOKY 3MIHIOIOTHCS IIUTBHICTD, THCK, TEMIIEpaTypa MOTOKY, 5K
3MIHIOETHCS Or0o MIBUIKICTE?

32. 3amuunite Gopmyny [lpaanmmsa. Chopmymoiite Teopemy LlemrmiieHa cTOCOBHO MpsIMOTO CTpUOKa
YIIUIbHEHHS.
33. Sk 3MIHIOIOTHCS TTOBHI TapameTpu motoky T* i P* B mpsamomy crpubky ymiineaeHHs? 1llo HazuBa-

€TbCs KOe(iLliEHTOM BiJJHOBJIEHHSI IOBHOT'O THUCKY G7 3anHILIiTh (GOPMYITY.
. . T .
34. CriBBiIHOIICHHS CTATHYHUX MAPAMETPIB MOTOKY Tasy Z/T , Pz/p " p 2/ p, 33 IPSAMAM CTPHOKOM i
1

nepes NpSIMUM CTPUOKOM YIIiTbHEHHS.

35. 3anuunite cucteMy piBHSHb ['J] Ui po3paxyHKy HpsiMOro cTpuOKa ymiibHeHHs. 3akoH [IpaHaris
JUTSL IBUIKOCTEH 10 1 micis cTpruOKa. Yn MOXIMBHNA CTPUOKOIIONIOHMM TIepexi MOTOKY i3 03ByKa Ha Haj-
3BYyK? Biamosiae oOrpyHTYyiTE.

36. YMoBH icHyBaHHA 0e3BUXpOBHUX Teuill. CucTema piBHIHD Ta IPaHUYHI YMOBH LIOZ0 IIOCKOTr0 Oe3BH-
XPOBOT'0 PyXy HECTHUCIIMBOI PiMHU.

37. [ToTeHmian MBUAKOCTI 1 HOrO BH3HAYEHHS 110 3aJlaHOMY IOJIIO IIBHAKOCTEH. IHTerpan Jlarpamka-
Kori. ®yHKIIsA TOKY. Ii rigpoauHamiuHuil ceHc. PiBHsHHA Jlamiacy Juis MOTEHIiady MIBUAKOCTI 1 QyHKIIT
TOKY.

38. 3acrocyBaHHSI QYHKIIHl KOMILIEKCHOTO 3MiHHOTO JIJISl OTIMCY TUIOCKOTO OE3BUXPOBOTO PYXY HECTHC-

nuBoi piguHd. KoMIuiekcHuiA moTeHmian (XxapakTepucTiyHa (GpyHKIs) 1 HOro CKIagoBi: 130MOTeHIianbHI JiHil
1 ;miHii ctpymy. KoMIuiekcHa MIBUIAKICTD Ta KOMIUIEKCHO-CIIONYYeHa MIBUKICTb.

39. KomMrutekcHi moTeHmiany IessKuX HaWMPOCTIIINX TOTOKIB: (OJHOPIMHUH TUIOCKONApaeNbHAN TOTIK,
JUKEPEJIO/CTiK, TOYKOBHI BUXOp (PO BUXPIO), AMIONb). IX XapakTepUCTUKH (KOMIUIEKCHHH MOTeHIian oJ1-
HOPIIHOTO TIIOCKOIApalebHOTO TOTOKY, 00'€éMHI BUTpara JpKepesa/CTOKy, IHUPKYJISIisS BUXOPY, MOMEHT

JTATIOJTIO ).

40. MeTo HakIaZCHHS IOTOKIB: BHXPOIKEPEIIO/BUXPOCTOK, OC3IUPKYIISLIHHE OOTIKAHHS KPYrOBOI'O
MATIHAPY OTHOPITHAM MTOTOKOM. PO3ITOAiT THCKY Ha TIOBEPXHI KPYTOBOTO MIUTIHIPY.

41, Hupkynsauiiiauid 00TiKaHHA KPYTrOBOTO HIJIIHApPA OJHOPITHUM ITOTOKOM. PO3Monin THCKY Ha MOBEpX-
Hi KPYTOBOTO IWIHAPY.

42, [onstTst ocobnuBocTei. [ToTik mo6nM3y maackoi CTiHKY (ySBIIOBaHI 0COOIMBOCTI).

43, OOTikaHHs TiN JOBUIBHOI opMHu (TpueaHaHi ocoOnuBocti). OOTIKaHHSA KPYTy MOTOKOM Bij 0COOJH-

BOCTEH.
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44, Mertoa koH(OpMHUX BinoOpaxeHs. ['inpoauHamMiuHuil ceHe KOH(POPMHUX BiToOpaKeHb.
45, O6rikanuas xKyta. OOTiKaHHS JOBUIBHOTO KOHTYDPY. 3arainbHUN BUIIIAN (QYHKINI, IO 3MIHCHIOE KOH-
dbopmHE BimoOpakeHHs. BeTaHOBICHHS B3a€EMHO-OTHO3HAYHOI BiAIIOBITHOCTI HA OCHOBI PO3KIIAIaHHS B PSJI
Jlopany.
46. Merton rogorpady. Ilpuknan BuKopucTaHHA METOMy Toporpady i MOMIYKY ONTHMaibHOI (Gopmu
TJIOCKOTO MOBITPA3a0ipHUKY.
47, ®opmyna Yamnurina. [Toctynat XKykoBcbkoro-Hamurina.
48. dopmyna KyKOBCHKOTO IS MiTHOMHOT CHIIH.
49, AeponnHaMiyHi XapakTepUCTUKH Mpodimto. [HAYKTUBHHHN OMip KpHila KiHLIEBOTO pO3Maxy.
50. Pimenns 3amadi oOTiKaHHS Ti METOAOM Oe3MepepBHO PO3MOMAITICHUX OocoOimBocTel. HampyxeHHS
BHUXPOBOTO mapy. Buxposwuii omip mpodiito.
51. Oco0MHMBOCTI OMUCY TUTACKUX TTOTEHINIATFHUX Tedil Tazy.
Mogayasb 2
52. Jlineapu3alisi piBHSHHSI MOTEHIiany mBHAKOCTI. CUcTeMa piBHSIHB JUIS JIiHEapi30BaHUX MOTOKIB. Pi3-
HUIIS MK JO3BYKOBUMHU 1 HAJI3BYKOBUMHY TEUisIMH Ta3y.
53. HanszsykoBa Tedist B KaHaJi 3MiHHOTO Tiepepizy ado HaIPSIMKY.
54. BinOutts i mepeTuH NiHeapi30BaHUX XBUIIb.
55. Cxema BHUTIKaHHA Ta3y i3 coruia JlaBans (Mane BiIXWJICHHS BiJl pO3PaXyHKOBOTO PEKHIMY).
56. MeToa xapakTepUCTUK. XapaKTePUCTHKH MEPLIOTo Ta Apyroro cimeiictsa. Jlinii o0ypeHHS sk xapak-
TEPUCTHKH. 3MIHEHHS IIBUAKOCTI y3/I0BK XapaKTEPUCTHK.
57. PiBHSIHHSI XapaKTEpUCTHK B IIOCKOCTI roforpady meuakocti. Bubip cranoi y piBHAHHI XapakTepuc-

TUK. YOTHPHU OCHOBHI 33J1adi MOTEHIIAIBHOT TeYil ra3y, 0 PIlIAlOTHCSA METOJIOM XapaKTCPUCTHK.
58. Teuist [Iparnrns-Maiiepa. Poboui popmynn.

59. Koci ctpubku yuiineHeHHS. YMOBH AMHAMIYHOI CYMICHOCTI Ta po6odi (popMyIH AJisi KOCHUX CTPHOKIB.
60. VY napna nonsipa, i piBHAHHA. [[Ba THITy KOocuX cTpuOKiB: CHIIBHI 1 cnaOki. OOTiKaHHS KIMHY Hal3BY-
KOBUM MOTOKOM IIiJ] HyJIbOBUM KYTOM aTaKH.

61. B3aemogist cTpHOKIB 3 TBEP/IOIO MOBEPXHEI0, 3 MEXKEIO CTPYMEHSI, MiXK COOO0 Ta 3 XBHIISIMH PO3LIU-
PEHHSI.

62. CxeMa HaJ3ByKOBOT'O CTPYMEHS 3 BUCOKHM CTYIIEHEM HEPO3PaxXyHKOBOCTI.

63. JlaminapHuii, TypOyICHTHUH 1 3MIIIAHUI MEXOBHIA II1ap HA MIACKIHM CTIHII.

64. BruB cTrcamBOCTI Ta MO30BKHBOTO TPATIEHTY THUCKY.

65. B3aemozis MmexoBoro mapy 3i cTpuOKamMu.

66. CrpyMeHeBUIl MEXOBHH MIap.

67. Oco06aMBOCTI BUTIKAHHS PIAUHM 1 Ta3y Yepe3 OTBOPH 1 HACAIKH.

68. BurikaHHs pianHU yepe3 «Maii» OTBOPU B TOHKIH CTIHII: PO3PaxyHOK CEPeHBOT IIBUAKOCTI, BUTpa-
TH, TPAEKTOPII CTPyMEHS PiJMHU.

69. OcoOIMBOCTI BUTIKAHHSI PITUHH 1 Ta3y Yepe3 3aTOILICHI OTBOPH.

70. OcoOIMBOCTI BUTIKAHHS PIJIMHY 1 Ta3y Yepe3 30BHIIHIN MHTHApUIHUN HacagoK. OcoOIMBOCTI BUTI-
KaHHS yepe3 HacaJKH iHIINX BUJIB.

71. CuIoBHii BIUIMB IOTOKY Ha CTIHKH, 10 HOT0 OOMEXYIOTb.

72. Oco0OIMBOCTI 3aTOMJIEHUX CTPYMEHIB pinuHM 1 razy. CTpyKTypa Tedii 3aTOmIeHoro CTpyMeHs i po3-
PaxyHKOBI 3aJICKHOCTI U1 HBOTO.

73. [Moni6HicTh MPOGLITIB MIBUIAKOCTEH, KOHIIEHTPAIlii pEYOBHHU 1 TEMIIEpaTYpH.

74. CrtpyMeHi B 00OMEXEHOMY 1 HaIiBOOMEXEHOMY TMPOCTOpi. B3aemomis XBHIII THUCKY 1 XBHIJII PO3psi-
JOKEHHS 3 TBEPJIOI0 CTIHKOIO Ta TPaHUIICI0 cTpyMeHs. OO0k Hei30TepMIYHUX CTPYMEHIB.

75. [Mpu3HaveHHs 1 cxeMu exxekTopiB. Pobouwnii nporec exxextopa. KpuTHuHi pexxumu poOOTH €KEKTopa.
3anupaHHs eXeKTopa. XapaKTEpPUCTHKH eXeKTopa. PexkuM Tedii Ha BUXO/1 3 KaMepH 3MILTyBaHHS €KEKTOpa.

76. Oco0mHMBOCTI POOOTH EKEKTOPa 3 HAA3BYKOBUM coIioM. HabmmkeHi popMyiu po3paxyHKy €KEKTO-
pa.

77. Teopist exxekTopHOrO 301TbLIyBaYa PEaKTHUBHOI CHIIM (JBOKOHTYPHHUH MOBITPSIHO-PEAKTUBHUM JBH-
TYH).

78. Po3paxyHOK Ta30BOTO €KEKTOpP Ha OCHOBI PIBHOBaXKHOI cTarlioHapHOi Mozeni. HabmmwkeHi dhopmyan

pO3paxyHKy ekekTopa. HamiBeMImiprdHi CIIiBBIIHOIIICHHS pO3PaxXyHKY €KEKTOpA.
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79. OCHOBHI MOHATTS MEXOBOTO 1mapy. JlaMmiHapHUIA MEKOBUH mIap.

80. IaTerpansue criBBigHOMEHHS [IpaHATHS 1715 TaMiHAPHOTO IPUKOPAOHHOTO IIapYy.

81. TypOysnenTHicTh 1 11 OCHOBHI CTAaTHCTUYHI XapakTepucTuku. PiBHsHHA PeiiHonmbaca s TypOymeHT-
HOT'O TIOTOKY.

82. [lepexin Bix mamMiHapHOTO A0 TYpOYJIEHTHOTO PEXUMY Tedii B MEXKOBOMY IIIapi.

83. Jlaminapuu#i, TypOyJeHTHHN 1 3MIIIAaHUI MEKOBHUH IIap HA IUIACKii CTiHi. Brwe cruciauBocTi Ta
MO3/IOBKHBOTO TPAJIEHTY THCKY Ha MPUMEKOBIH IIap.

84. [puknanu mIocKUX aBTOMOAETBHUX pimieHb [Ipanaris.

85. Tennosuii i nudy3anit MexxoBuit map. Bigpus MexoBoro mapy. B3aemonis mexoBoro mapy 3i cTpu-
Ooxamu. CTpyMeHEBHN MEXXOBHH mIap. YTPaBIiHAS TEHi€l0 B MPUKOPIOHHOMY IIapi.

86. 3araipHi BIACTHBOCTI CTPYMEHIB. 3MiHa TapaMeTPiB Y3AOBXK JOBKHHHA CTPYMEHS.

87. [TouaTkoBwuii 1 mepexinHuit Bipizok ctpymeHs. OCHOBHUH BiAPi30K CTPYMEHS y CYITyTHbOMY ITOTOII.

BruB Hei300apivHOCTI CTpyMEHS Ha 3aKOHOMIPHOCTI Horo nommwpeHHs. OMHOBUMIpHA TeOpis TOYaTKOBOTO
("razoguHamiuHOr0") BiIPi3KY HEPO3PAXYHKOBOTO MMOHAA3YKOBOI'O CTPYMEHSL.

88. OCHOBHI reOMeTpHYHI apaMeTPH KPUIIOBOTO MPOQIIIO Ta PEIIITKH MPOQiiB.

89. Teopema JXKyKOBCHKOTO PO CUIJIOBY {0 MOTEHIIHHOTO MOTOKY. BIUTUB B'S3KOCTI HA CHJIOBHIA BILIUB
MOTOKY.

90. AepoamHamiuHi Koe]imieHTH.

91. [Ipodine B minockomy moTori HecTUCIMBOI pimmHU. J{03ByKOoBe oO0TikaHHS mpodimo. Haa3sykose
oOrikaHHs nipodinro. HaBkomo

92. 3BYKOBE OOTiKaHHS MPOQito.

93. OOTikaHHs pemiTKA MpoQisliB JO3BYKOBHUM IMOTOKOM ra3y. OOTiKaHHS PEUIiTKHA MPOQiliB MOTOKOM

rasy 3 HaJ3ByKOBOIO OCBOBOIO CKJIaZIOBOO IIBUAKOCTI. OOTiIKaHHS PEUIITKA HAA3BYKOBUX MPOQiIiB MTOTOKOM
rasy 3 J03ByKOBOIO OCbOBOIO CKJIaJJOBOIO IIIBUJIKOCTI.

94, OcoO6IMBOCTI MPOCTOPOBOTO OOTIKAHHS OJAMHUYHOTO KPHJIa i pelriTKU TpoditiB.

95. [Tapuuit Buxop. CXomKeHHsI BUXOPY 3 3a1HB01 KpOMKH Kpuia. ['inote3a Yamnurina-KykoBceKkoro.
96. OCHOBHI TTOHSTTS T1IPOJMHAMIKH TUCTIEPCHUX CEPEOBUII, BUXi/IHI T1MOTE3H.

97. Konnenrpariist komrnoHeHTy 06'eMHa i MacoBa.

98. Cucremu «ra3 - TBEp/Ii 9YaCTKN», «PiAUHA - TBepAl yacTKu». [loBeniHKa TBEp/I0i i30IbOBAHOKO YACTKH.
BurtaHHS TBepauX YaCTUHOK B Pi3HUX IMOTOKAX.

99. KoedinienT onopy npu oOTiKaHHI TBEpJOro Tiia cTajuM aBoda3HuM nortokoM. Cranuii 1 HecTaIui

MOTIK Ta30PiJUHHUX CYMilIeH.

100. Bwurpara pianHu, Ta3y Ta Ta30piAMHHOI CYMilIi.

101.  OcamkeHHS MOHOJUCIIEPCHOI 1 OJTiAUCIIEpCHOT cycnien3ii. CTHCHYTE 0Ca/KCHHS TBEPIUX YaCTHHOK.
102.  IlpuHuuMnM rigpaBlivyHOrO PO3PaxyHKY BIJICTIMHHUKIB. 3BaKyBaHHS YAaCTHHOK BUCXiJHUM ITOTOKOM.
[loHATTS 1po 1CeBO3piKEHU mwap.

103.  3axonu 30epexeHHs sl ABOPA3HUX MOTOKIB. 30€peKeHHSI Macl KOMIIOHEHTa. 30epeKeHHs IMITyJIb-
cy. llepeneceHHs iMITyJIbCY Yepe3 MOBEPXHIO B CyMilIax.

104. Bszaemopmist Ha Mexi oy ¢a3 y nBoda3HUX MOTOKIB. YMOBH CyMICHOCTI Ha IpaHHIl po3auty a3
JUTSL IOTOKY MacH, iMIyJIbCy 1 €Heprii. YMOBH CyMiCHOCTI JJisi OiHApHUX TBO(A3HUX CUCTEM.

105.  JIBodazni moroku piauau. Kputnuna mBuAKICTh. [IpMHIKMIN TiAPaBIIYHOTO PO3paxyHKy TpyOOIpo-
BOJIIB 1 arapariB 3 JBO(A3HOI PiAUHOO.

106.  OcHOBH rifpaBIiYHOTO PO3PAXyHKY PYXYy 1 ocakeHHs 4acTHHOK B motoui. Kpusa omnopy. Inrencu-
¢ikanis nepemimyBanns. bapoorax.

107. Lo Taxe kaBitauisa?Teuii 3 po3BuHEeHOIO KaBitamieo. Knacudikamis tumis, cragiii i ¢opM po3BUTKY
KaBiTarii.

108.  OcHOBHI JIONYIIEHHS i CXeMH KJIACHYHOI Teopii pO3BUHEHOIO KaBiTaiii. Brums B's13k0CTi 1 IOpCTKOC-
Ti. OLliHKa yKca KaBiTarii.

109. IlopiBHSAHHS Pi3HUX MOJIEJICH PO3BUHEHOIO KaBitallii. CxyomyBaHHs OyJIb0AIIOK B i7icaibHil 1 B'SI3Kii
piIVHU TIpH KaBiTAaIlii.



