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1. Onuc HABYAJBHOI JUCHHUILIIHA

XapakTepucTuka
N . HABYAJIbHOI
HaiimenyBanust I'any3b 3HaHb, HANIPSIM MiATOTOBKH, .
. . . . JAMCUMILTIHM:
MOKA3HUKIB piBeHb BHILOI OCBITH
Jdenna ¢popma
HaBYaHHSI
[any3b 3HaHb [IpupoaHnu0-HayKOBOL
Kinbkicte kpenutiB — 6,5 14 «EjexTpuuHa iHKeHepis (BUO1pKOBOT) MIATOTOB-
(mmdp Ta HaMEHYBaHHS) KU
Monyis - 2 Hapuanbuuii pik
3MICTOBHUX MOJYJIB - 2 2019/2020
[nauBinyansHe 3aBaanHs — 4 ) )
PO3PaxyHKOBI poGoTH: CrnenianbHicTb: 144 «TennoeHepreTukay
1. mapameTpH Haa3ByKOBOTO (kon Ta naiimeHyBaiHA)
HOTOKY rasy 3a GpoHTOM
KOCOT0 CTPHOKA YIIiJib-
HEHHS Cemectp
2. mapameTpH MOTOKY 3a ..
(bpoHTOM ymapHOi XBHIIi OcgiThi nporpamu: OCIHHIM
3. KOMOIHOBaHMIi BILTUB Ha o «EHepreTnuHMil MEHEIKMEHT
MOTIK razy o «Komn’roTepHO-1HTETpOBaH1 TEXHO-
4. po3paxyHOK TiJpaBIidHOTO JI0T1i MPOEKTYBAaHHS CHEPTETUIHNX
OTOpYy KaHaly CKJIaJHOL CUCTEM)
reomerpii
3araipHa KUTbKICTh TOJIHH — 53
194/196
Jlexmii
32
. [IpakTuyHi, cemiHapch-
KinpKicTh THXKHEBUX TOJIHH i
TSt IeHHO1 (popMU HaBUYaH- %
HS: PiBens BHIIOT OcBiTU: Nepunii (Oakana- -
. JlaboparopHi
AynuropHux — 4 BPCBHKHUI) 0
CawmocrTiitHOi pob0OTH CTYIe- =
CamocriiiHa poOoTa
HTa — 8,2
131
Bun xoHTpOIIIO
ICIIUAT

CriBB1THOLIICHHA KIJIBKOCTI ayJAMTOPHUX 3aHATH J10 CAMOCTiIHOI pob6oTH cTaHoBUTH: 64/131=0.489

2. Mera Ta 3aBJaHHA HABYAJILHOI JHCIUILIIHA

Mera— Merta BuBYEHHS — NpHUA0aHHS 3HAaHb, BMIHb 1 HABUYOK, L0 JI0O3BOJIATH PO3POOIIATH
CIIPOIICHI 3MICTOBI Ta MaTeMAaTUYHI1 MOJIENI ra30IMHAMIYHUX MPOLIECIB Y TEMJIOBUX JABUTYHAX.

3aBaanng : Y pe3ynbTaTi BABYCHHS HaBYAIbHOI AUCHUIUIIHU CTYJEHT MOBHHEH MaTH 0a30Bi1
3HAHHS B Tayly3i IPUKIAIHOI TpOra3oJuHaMIK/ Ta BMUTH iX BUKOPUCTOBYBATH.

3narn:
o HaykoBy TepmiHouIOri0 Ta 0a30B1 MOHATTA )11 IPUKJIAIHOT ra30JUHAMIKH.
o MeTtoau ekcriepuMeHTaIbHOIO BUMIPIOBAHHS MTApaMeTpPiB MOTOKY.

° MeTtonu 0OpoOKH eKCIIePUMEHTATbHUX JaHHX.
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o [TpyHIMIIK CTBOPEHHS MaTeMaTUYHUX MOJIEEeH Teull CylJIbHOTO cepeoBHILa Ha Oa-
31 pyHJaMEHTaIbHUX PIBHAHb ra30BOi JUHAMIKU Ta FOJIOBHI IPUITYILIEHHS [IPH iX CTBOPEHHI.
. Ocobucrocti Tedii razy 3 HaBKOJIO 3ByKOBOIO Ta IMOHA/I3BYKOBOIO MIBUAKICTIO; (i3ny-

Hi eeKTH, 10 CYIIPOBOKYIOTh TaKy TE€Uil0; BIUTUB T€OMETpIii KaHally, B’sI3KOCTI, TEINIO0OMIiHY, PO3-
XOJly ra3y Ha apameTpu Teuii.

o OcobucTocTi PO3MOBCIOKEHHS yIapHOT XBUIIL.

o Ocobucrocti GpopMyBaHHsS 1 PO3BUTKY JIaMiHApPHOTO, TYpOYJIEHTHOIO 1 3MIiIIAaHOTO
MEKOBOI'O I1apy, Ta B3a€MOi1 MEKOBOT0 1Iapy 31 cTpuOKaMu.

. Meron XxapakTepUCTHK.

o MeTtomuKy po3paxyHKy CTPYMHHHOTO HAcoCy (€KEKTOpY), APOCEII0, 3aTOIUIEHOTO

CTpyMeHs1, poOoTy coria JIaBasito Ha HEpO3paXyHKOBOMY PEXHMI, etc.

Bwmitn:

o ExcrniepuMeHTanbHO BUMIPIOBATH OCHOBHI MapaMeTpH MOTOKY Tazy.

o OnuiHroBaTH TOYHICTh BUMIPIB. 3HAXOAUTU MTOXUOKY BUMIDY.

o BukopucroByBaTi TabmuIll 1 JiarpaMu Ajs po3paxyHKy THIOBHUX ra3oTepMOAMHAMI-
YHUX MPOLIECIB.

o CkJtaiati cucTeMy piBHSHB IIOJI0 PO3PAaXYHKY ra30BOT0O MOTOKY Y €JIEMEHTaX TEIUIo-
BOT'O JIBUTYHA Ta €JIE€MEHTaX CKJIaIHUX TiPaBIIYHUX CUCTEM.

° BukopucToByouH riApaBIiyHUN MiAXi, 110 TPUBOAUTH 2-X 1 3-X MipHIi 3a/1a4i Npu-

KJIQJHOI T1Ipora3olMHaMIiK{ /10 OJHOBHUMIPHOTO BUIJIALY, PO3paxoBYBaTH ILISXOBI
Ta MICIIEBl BTPATH I CKIAIHUX T1IPABIIYHUX CUCTEM.

. Po3paxoByBaTi 0AHOMIpHI J103BYKOBI 1 HaJI3BYKOB1 ITOTOKHU 13 BILIUBaMU (F€OMETPH-
YHUM, PO3X1THUM, TCIJIOBUM, MEXaHIYHUM Ta B’ SI3KICTHUM). AHATI3yBaTH OJIEpkKaH1 Pe3yJIbTaTH.
o Po3zpaxoByBaTu nmpsiMi Ta KOCi CTpUOKa YIIIIbHEHHS.

Po3paxoByBaTu napameTpu NOTOKY 32 (POHTOM yAapHOT XBUIII.
Po3paxoByBaTH IJI0CKI NOTEHIIaIbHI TeUii rasy.
Po3paxoByBaTtu napamerpu noroky Ilpanarinsa-Manepa.
PozpaxoByBaTu po3naza po3puny.

. Po3paxoByBaTu TUIOBI €1€MEHTH 1 00 €KTU MPUKIATHOL TAPOTa30JUHAMIKU: CTpY-
MUHHUI Hacoc (€XKEeKTOop), MapaMeTpu MOTOKY ra3y 1 mapH 3a JIpoceieM, XapaKTepUCTHKHU 3aToIlje-
HOT'O CTPYMEHs, [TapaMeTpu MOTOKY Ha 3pi3i coma JlaBamo Ta 3a HUM Ha HEPO3PAXyHKOBOMY PEXH-
Mmi, etc.

IIporpamMHi pe3y/ibTaTH HAaBYAHHS. Y PE3yJbTaTi BUBUCHHS HABYAJIBHOI TUCIUIUIIHA CTYACHT
Oyze 31aTeH:
" J€MOHCTPYBaTH 3HaHHS 3aKOHIB I'APOTra30MHAaMIKH, OMMCYBAaTH B MaTEMaTUYHUX TEp-
MiHaX 3aKOHU T1ApOra3oAMHAMIKH, CKJIaIaTH CUCTEMY PiBHSHD 11010 PO3PaXyHKY ra3o-
BOTO MOTOKY Y €JIEMEHTaX TEIJIOCHEPreTUYHOTO O0JIQJIHAHHS Ta €JIEMEHTaX CKJIaTHUX
TiApaBIIYHUX CHCTEM;
" BUpINIYBaTH TEXHIYHI MPOOJIEMHU, TIOB’A3aH1 3 MiIBUILEHHSAM €(QEeKTUBHOCTI POOOTH Te-
IUIOEHEPTeTUYHOr0 00JIaJIHaHHS, PO3PAXYHKOM MaTepiajbHOr0, TEIIOBOIO, EHEpreTHy-
HOro OajnaHciB, BUKOPUCTOBYIOUH BIAMOBIIHI Jkepena Ta 016miorpadiio;
"  PO3paxoBYBATH IUISXOBI Ta MICIIEBI BTPATH JIJIS CKIQJHUX T1APABIIYHUX CUCTEM, BHKO-
PHCTOBYIOUH T1APABIIYHUN TIIX1I;
"  PO3paxoBYBaTH OJHOMIipHI JO3BYKOBI Ta Ha/J3BYKOBI MOTOKH i3 BITUBAMU (T€OMETPHY-
HUM, PO3X1THUM, TETJIOBUM, MEXaHIYHUM Ta B’ SI3KICTHUM);
" PpO3paxoBYyBaTH KOMOIHOBaHMM BIUIMB Ha MOTIK rasy;
"  pO3paxoOBYBATH MPsMI Ta KOC1 CTpUOKA YIIUTBHEHHS;
"  pPO3paxoBYBaTHU MapaMeTpPH MOTOKY 3a GPOHTOM YIapHOI XBUJIL;
"  pPO3paxoBYBAaTH IJIOCKI MOTEHIIaIbHI Teuii rasy;
"  po3paxoBYBATH MapaMeTpu notoky [Ipannmis-Maiiepa;



"  pO3paxOBYBAaTH PO3IaJ PO3PHUBY;

" pO3paxOBYBAaTH THUIIOBI €JIEMEHTH 1 00’€KTH NMPHUKIATHOI TiAPOra3oJUHAMIKU: CTpY-
MUHHHI HacoC (€KEKTOp), MapaMeTpH MOTOKY Ta3y 1 mapH 3a IpocesieM, XapaKTepUCTH-
KU 3aTOIUICHOTO CTPYMEHs, MapaMeTpu MOTOKY Ha 3pi3i coruia JlaBamo Ta 3a HUM Ha
HEPO3paXyYHKOBOMY PEKHMI.

MixaucuunjiHapHi 3B’A3KH: BUIIla MaTeMaTHKa, (Hi3uKa, XiMisl, TEXHIYHA TEPMOIUHAMIKA.

3. IIporpama HaBYAJIbHOI JUCHUIIIHH

3MicToBHHA MOayJabL Ne 1

Jlekuiiini 3aHATTH

TEMA 1. Ocnoéni nonammasa npukiaonoi 2iopozazoounamiku. Pienannsa zazoeoi ounamiku
011 0OUHUYHOT YIGKU.

®i3u4HI BIACTUBOCTI piuH 1 ra3iB. Pi3uuHi Mojaemi 1eopMOBaHOTO CepeoBHIIA, TapaMeT-
paMH CTaHy Ta PIBHSHHS CTaHy PLAMHM 1 razy. PIBHSHHS ra3oBoi AMHAMIKU JJi OAMHUYHOI I1BKU.
PiBHsiHHS Hepo3puBHOCTI. PiBHSHHS eHeprii. MexaHiuHa ¢opmMa piBHAHHA eHeprii (piBHAHHS bepHy-
JUTL 471 TpYOKH CTpyMy KIHLEBUX PO3MIpIB Ul IPOCTUX Teuii). Jlucumnanis 1 nepeHeceHHs eHeprii.
PiBusnHs nepeHocy Terot. JuHamiyda 1 00'eMHa B'S3KicTh. [ paHnyHa MBUIKICTH pyxy razy. O
CWJIax, K1 AII0Th B piauHI. 3B'I30K MK Hampyramu Ta JgedopmauisMu. PiIBHSHHS KUIBKOCTI pyXy.
Po3paxyHnok peaktuBHOi cunu (cuiu Tsru). PiBHssHHS Hap’e-Ctokcy. PIBHSHHS MOMEHTIB KUJIbKOCTI
pyxy. PiBHsHHA pyXy iaeanbHOi pinuHu. EHTpomnis y moToky. [30eHTpornHa Tedis. 3B's130K 30UIbIIEH-
HSl EHTPOMIT 3 KOe(I[IEHTOM BCTAHOBJIEHHS IOBHOTI'O THUCKY JUIsSl p€JIbHUX MOTOKIB PIAMHMU Ta rasy.

TEMA 2. I'iopocmamuka.

OcHOBHI MOHATTA. AOCONIOTHUH 1 BIAHOCHUH CIOKiHM (piBHOBary) piakux cepenoBuil. PiB-
HsaHHs Eitnepa. OcHoBHa ¢gopmyina [lackans; po3noais TUCKY B CIIOYMBAKOYOMYy Tasi. BigHocHa pis-
HoBara piauHu. /IBa crocobu BupakeHHd 1 BIJIIKY TUCKY. TepmocratnuHuil HaTHCK. [ToHATTS mpo
cuiax THCKy. ['iipocTatnyHuii 3akoH TUCKY. PiBHOBara atMocgepu, po3noisl TUCKY Ta TeMIlepary-
pH MOBITPA 10 BUCOTI. PiBHOBara npu HasBHOCTI TEIJIOMacONEpEeHECEeHHs B piAuHI Ta rasi. Posmonin
CHJI TUCKY Ha IJIOCKIM TBepaii CTiHII B piAWHU. | 0JOBHUI BEKTOp 1 TOJIOBHUN MOMEHT CHJI TUCKY Y
pa3i KpuBOJiHIMHOT cTiHKM. [InaBanHs Tu1 y piguHi (rasi). 3akoH Apximeny. YMOBH Ha T'PaHHULAX
posnuty. Kpannunni pinunu. [loBepxuesuil Hatsr. PiBusuus Jlamnaca. KanunsapHicts piguau. YMo-
BU Ha IPAHUIIX PO3ALTY IpU 00MiKy KanuigpHocTi. CTIHKICTh pIBHOBaru B yMOBax TEIUIOOOMIHY.

TEMA 3. I'iopoounamiuna nooooa. OcHo6HI 3aKOHU MOOETI08AHHA.

['eomeTpuyHe, KiHEMaTUYHE 1 TUHAMIYHE MTOAI0HOCTI. MaTeMaTH4yH1 MOJIesll Ta BUKOPUCTaH-
H1 EOM. ®i13uuni mozeni. Kpurepii rizpomexaniunoi nogioHocti. OCHOBHI IpaBuiia ripoMexaHid-
HOT'O MOJIETIIOBaHHA. MoO/IeNoBaHHs 130TEPMIUHUX 1 HEI30TepMIYHUX mpolieciB. Teriosa 1 Audys3iii-
Ha noAioHicTh. OKpeMi 3aKOHHU T1IpOJMHaMIuHOI noAiOHOCTI. BU3HauanbH1 1 HEBU3HAYAIbHI KpUTE-
pii. MonentoBaHHs pyxy pIAMHHU B HAIPHUX TPYOOIIPOBOJAX, BIIKPUTUX pyciax, CIOpyAax, I'iipor-
HEBMOCHCTEMaxX 1 rigpoMammuax. [lnanyBaHHs ekcepUMeHTalIbHUX JOCIIKeHb. MeTtoau Ta mnpu-
Jaau I BUMIPIOBaHHSI TJIMOWH, THUCKIB, HMIBHUIKOCTEH, BUTPAT, 4acTOT OOEpTaHHs, MOTYXKHOCTI,
KOHIEHTpalli 1 T. 1. BuMiproBaHHS MUTTEBUX IIBUJIKOCTEH 1 TUCKIB.



TEMA 4. Oonomipnuii pyx piounu ma 2a3zy.

OnHoBUMIpHI ra30Bi MOTOKU. AniabatuyHe Teuis raszy 3 teprsaM. Kpusa Tteuii y pasi BIIIMBY
TepTs Ha NOTIK. Po3paxyHok Teuii B’SI3KOro rasy B KaHajl nocTiiiHoro nepetuny. Pyx ra3sy, mo mifui-
IpiBa€eThCs, MO TPyOi mocriiHoro nepetuHy. Kpusa tedist y pasi TeIUIOBOro BIUIMBY Ha MOTIK. 3ara-
JbHI YMOBH MEPEXO0ay BiJ JO3BYKOBOTO Tedii 10 HaA3BYKOBOTO i Haza. [Ipo mommpeHHs aeroHamii i
ropiHHA y ra3ax. Po3paxyHOK ra3oBHX MOTOKIB 3 BUKOPHCTAaHHSIM Ta30AMHaMIYHUX (yHKLiH. PiB-
HSHHA 1 opMysIOBaHHs 3aKoHY oOepHeHocTi BIuMBy. Hacnigku 3akony. Kpusa Teuii. BruuBs ii Ha
BUTpATy Tazy.

By 3MiHuM muIoIi nepepilzy Ha nmapaMmeTpu eHeproizojboBaHOrO MOTOKY ra3y. OCHOBHE pi-
BHsAHHA Teuli. Cxema po3paxyHKy po3MoJIiIy HapaMeTpiB razy B3J0BXK MPOCTOro corvia i coria Jla-
Bajisl. Pexxumu poboTu 1ux comesn. BriuB TeninooOMiHy Ha TeUilo HEB A3KOT0 ra3y B KaHalll HE3MiH-
HOro nepepizy. OCHOBHE PIBHSHHS Tedii B «TpyOi 3 TEINIOOOMIHOM) 1 CXe€Ma PO3PaxyHKY PO3MOJLITY
napaMmeTpiB ra3y B370BXK Hei. [loBeniHka MOTOKY B pasi mepedaui 3aKpUTUYHOI KUIBKOCTI TEIUIOTH.
BrnuB B’s13k0CTi razy Ha aniabaTHY Teuilo HOro B KaHail He3MIHHOTO nepepidy. OCHOBHE piBHSHHS
Tedil B «TpyOl 3 TEPTAM» 1 CXeMa pO3paxyHKY pO3NOALLYy mapaMeTpiB razy B3aoBx Hei. [loBeninka
MOTOKY B pa3l 3aKpUTUYHOI JOBKUHU TpyOu. MexaHiuHuil Ta BUTpaTHUM BILUIMB Ha NOTIK. KomOiHO-
BAHUH BIUIMB.

TEMA 5. T'iopaeniunuit nioxio. Cnocoou npusedeHns 6azamosumipHux 3a0ay RPUKIaoHoi
2i0p02azo00uHamMiKu 00 00HOBUMIPHO20 6U2IADY.

OcHoBHa (hopMysa piBHOMIPHOTO pyXy pifuHH 1 rasy. Omip mo JOBXHHI KaHally, OCHOBHA
dopmyna rigpaBiaiyHOro onopy. BimoMocTi 1mo10 rigpaBiaiuHOro KoedimieHTy TepTsa. 30HU OIOopy.
JlamiHapHU# TMOTIK B TpyOl 1 mpuBeIeHHs Horo A0 OAHOBUMIpHOI Mojeni. TypOyneHTHHI pexum
Tedii y TpyOax, (pisuuHa npupoaa TypOyIEeHTHUX HANPYT 1 iX ysSBICHHS Ha OCHOBI HaliBEMIIIPUYHUX
teopiil. [Ipodine mBHuIKOCTEH, KOHIEHTpallis PEYOBUHU 1 TeMIeparypu. 30HU TiIpOAWHAMIYHOTO
oropy. 3aKOHM PO3MOALTY MIBUIKOCTEH 1 omip npu TypOyJeHTHOMY IUIMHI piauHu B TpyOax. Haii-
O17IbII BXKMBaH1 (pOpMyIH 1715 TiAPaBIIYHOrO KoedilieHTa TepTs

TEMA 6. Ilpuckopenns 2a308020 nomoKy.

[Ipocre mo3BykoBe cormno. HansBykoBe como (comno JlaBamo). HepospaxyHKoBi pexumMu
BUTIKaHHA 3 coruia JlaBams. Haa3zBykoBa Tedist ra3zy 3 Oe3mepepBHUM 30UIBIICHHSIM MIBUIKOCTI Y3-
noBx KaHany (teuisa [Ipanarns -Maiiepa). OOTikaHHS 30BHIMIHBOTO Tynoro kyra. OOTiKaHHS IJI0C-
Kol cTiHKM. OOTIKaHHS BUIIYKJIOT KPUBOi CTIHKUA. BUTIKaHHA ra3y 3 OJIMHUYHOIO IUIOCKOTO COIUIA 13
KOCHM 3Pi30M B MPOCTIpP 31 3HMIKEHUM THCKOM. XapaKTEpUCTUKU PIBHSIHb YCTAJIEHOTO Tedil 1/1eajb-
HOTO Ta3y. B3aeMoist 0oMHOPITHUX HAI3BYKOBUX MOTOKIB.

TEMA 7. I'anomysannsa 2azo8020 nonoKy.

Judy3op npu 103BYKOBIM MIBUAKOCTI MOJIBOTY. [Ipsmi cTtpubku yuiinsHeHHs. Koci ctpubku
yuinbHeHHs. [Ipoctuit nudys3op npu HaA3BYKOBUM IIBUAKOCTI NoiaboTy. HaazBykoBuit nudysop 3
CHCTEMOIO0 KOCHX CTPHOKIB yIIUIbHEHHS. B3aeMomisi cTpuOKiB 3 TBEPJOIO MOBEPXHEIO, 3 MEXKEIO
CTpyMEHS, MIXK COOO0I0 Ta 3 XBWJISIMU po3lIMpeHHs. CxemMa Ha/J3ByKOBOI'O CTPYMEHS 3 BUCOKUM CTY-
IEHEeM Hepo3paxyHKoBocTi. [Ipo 3acTocyBaHHS MHEBMAaTUYHOIO Hacajaka (Hacanka I1iTo) B Han3By-
KOBOMY ITOTOLI.

TEMA 8. Mamemamuuni mooeni npamoz2o cmpuoKy, Kocozo cmpuoKy i yoapHuoi xeui.

Cxema (opmyBaHHS NPSAMOTro CTpUOKA YIIUIBHEHHS 1 yIapHOT XBWJIi. YMOBHU JUHAMIYHOI CY-
MicHOCTI Ta poOoui hopmynu ans npsamoro crpubka. Cxema GopmyBaHHs yaapHOi XBui. YapHa
amiabata (amiabara I'toronio), 11 mopiBHsSHHS 3 aaiadatoro [lyaccona. BuzHaueHHs mapameTpiB ra3y
3a yaapHoro xBuiero. Teopema Llemmiena. CxemMa BUHUKHEHHS! KOCOTO CTPUOKY YUIUIbHEHHS. YMO-
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BU JIMHAMIYHOI CyMICHOCTI Ta po0Ooui GOpMyNIH Al KOCOTO CTPUOKY YIIUIbHEHHS. Y IapHa MoJspa.
[IpaBuio peanizalii Ha NPaKTUIl KOCOTO CTPHOKA YIIIIbHEHHSI MiHIMAJIbHOI IHTEHCUBHOCTI SIK IIPOSIB
r7100aIbHOTO 3aKOHY MiHIMYMY NpHpocTy eHTpomnii (OH3arepa).

IIpakTH4Hi 32aHATTS

3anammsa 1. Pignannsa 2a3060i ounamiku. Peakuis piuHy, 10 Te4e y KPUBOJIIHIHHOMY Ka-
Haui. Cuila TUCKY Ha HaXWIEHy IUTacTUHY (YAap CTpyMeHs MO IutacThHi). Po6oTa pyX/iMBOi JTONATKH.
Cuna taru 1P, )KP/I. PiBusuus Eitnepy mis Typoomaiius.

3anammasa 2.I'iopoounamiuna nododa. O0'eMHUIi 1 MacoBa BUTpaTa B'A3KO1 PIAMHU B LIUJIIH-
JPUYHOMY KaHalll 3aaHoi reomeTpii. OmiHKa AucUMaIii MexaHiuHOl eHeprii B e1eMeHTax Tpyoorpo-
BOJIIB (KpaHH, 3aCyBKH, BIACTINHUKH, (DUIBTPHU, IOBOPOTHU, PO3LINPEHHS/3BYKEHHS KaHaIB, etc.)

3anammasa 3. I'iopaeniunuii onip Kanaay cKkiaoHoi zeomempii (memamuka po3paxyHKoeoi
podomu Ne 1). 3Hax0PKEHHS MTYTHIX 1 MICHIEBUX BTpaT B KaHajaX CKJIAAHOI reoMeTpii. 3HaXOIKEeHHS
MacoBOi BUTpaTH Ta3y B KaHall CKJIaJHOI reoMeTpii Mpu 3aaHoMy Mepenajl TUCKY (T1apaBliuyHUX
BTpaTax y3/10BXK KaHAILY).

JladopaTopHi 3aHATTS.
He nepenbaueni.

Camocriiina po6ora.

CytHicTIO caMOCTiiHOT poOOTH HaJl MaTepialoM MOJYJIIO € ONPAIIOBaHHS JEKIIHHUX TeM 3a
JIONIOMOT 010 MIZPYYHUKIB Ta (POPMYJIIOBAaHHS BIANOBIACH Ha 3alUTaHHS 3 IIUX TEM, 110 33/1a€ BUKJIA-
Jlay y TOTOYHOMY pexkuMi. CamocTiiiHa poO0Ta MICTUTh TaKOX MiATOTOBKY /10 MPAKTUYHUX 3aHATH 1
MOJyJIbHOT'O KOHTPOJIIO.

InpuBinyanbHa pobora
BuxonanHs 3 po3paxyHKOBUX pOOOT HA TEMHU:

«Po3paxyHOK KOMOIHOBAaHOrO BIUIMBY Ha MHOTIK (TOOTO, T€OMETPUYHOIO, TEIIOBOTO M TEPTIM)».
HaBanTtaxenss po3paxyHkoBoi po6otu — 10 akafgeMiuHUX T'O/IMH;

«Po3paxyHOK mapameTpiB HaJA3BYKOBOI'O MOTOKY Ia3y 3a ()POHTOM KOCOI'O CTpUOKA YIIIIBHEHHS»
HaBanTaxenss po3paxyHkoBoi po6otu — 10 akageMiuHUX T'O/IMH;

«Po3paxyHOK mapameTpiB MOTOKY 3a (ppoHTOM ynapHOi XBuili». HaBaHTa)keHHS pO3paxyHKOBOI po-
oot — 10 akazmeMiYHUX TOIUH.

3mMicToBU#A MOIYJIL No 2

Jlekuiiini 3aHATTH

TEMA 9. Bumikannsa piounu i 2a3zy uepe3 0omeopu i HacaoKu.

BurtikaHHs piuHM 1 ra3y yepe3 OTBOPH 1 HacaaAKHu. BUTIKaHHS piIMHM Yepe3 «Mai» OTBOPU B
TOHKIM CTIHIII: PO3PaXyHOK CEPeIHbOI MBUIKOCTI, BUTPATH, TPAEKTOPil cTpyMeHs piguHu. Ocobnu-
BOCTI BUTIKaHHS yepe3 3aTorieHi oTBopu. OcoOIMBOCTI BUTIKAHHS Yepe3 30BHINIHIA HUTIHIAPUYHUN
Hacajgok. Hacagku iHmumx BuAiB. CUIOBUHM BIUIMB MOTOKY Ha CTIHKH, IO HOT0 OOMEXYIOTh. 3aTOMN-
JeHl cTpyMeHs piuHH 1 razy. CTpykrypa Tedii 1 po3paxyHKoBi 3ajnexxkHocTi. [loaibnicTs npodinis
IIBUJIKOCTEH, KOHIIEHTpaLlii pedoBUHM 1 TemnepaTypu. CTpyMeHi B 0OMEKEeHOMY 1 HarliBOOMEKEHO-
My npocTopi. B3aemoist XBUIII TUCKY 1 XBUJI1 PO3PSIKEHHS 3 TBEPAOIO CTIHKOIO Ta TPaHULICIO CTPY-
MeHst. OOJIiK HeI30TepMIYHUX CTPYMEHIB.



TEMA 10. Teopia 2a306020 excekmopa.

[Ipusnauenns 1 cxemu exektopiB. PoOouuit mponec exxekropa. Kpuruuhi pexumu podboTu
©XKEKTopa. 3anMpaHHs eXeKTopa. XapaKTepUCTUKU exeKTopa. [Ipo pexxum Teuii Ha BUXO/I1 3 KaMepu
3MilIyBaHHS exeKkTopa. OcobIMBOCTI pOOOTH eXeKTopa 3 Haa3ByKOBUM comioM. HabmmwkeHi dop-
MYJIHM PO3paxyHKy exeKTopa. Teopist eXXeKTOPHOro 30UIblIyBaya PeakTUBHOI CHIU (JIBOKOHTYPHUN
HOBITPSHO-PEAKTUBHUM IBUTYH). PO3paxyHOK ra30BOro eXeKTop Ha OCHOBI PIBHOBAXXHOI CTalliOHAp-
Hoi Mozeni. Habnmxeni popmynu po3paxyHky exekrtopa. [Ipukmian po3paxyHKy €KeKTopa Ha OCHO-
Bl HamiBeMITIPUYHUX CHiBBiAHOIIEHB. [Ipo 1OBXHUHY KaMepH 3MILlIaHHS €XKEKTOpa.

TEMA 11. Teopia npumesrcosozo wapy.

OCHOBHI NMOHATTS NpPUMEXOBOro mapy. JlamiHapHuil npumexoBuil mwap. IHTerpanbHe criB-
BiHOMIEHHs [IpanaTis 11t TaMiHaApHOTO MPUKOPIOHHOTO 11apy. TypOyJIeHTHICTh 1 11 OCHOBHI CTa-
TUCTUYHI XapakTepucTtuku. PiBHsHHS Pelinonbiaca ans typOyneHTHoro notoky. Ilepexin Bia yami-
HapHOTO J0 TypOYJEHTHOIO PEXKUMy Tedil B NPUMEKOBOMY Iapi. JlamiHapHUM, TypOyJaeHTHHH 1
3MilIaHU{ TPUMEXOBHM 1Iap Ha MJIACKIA CTIHII. BIUIMB CTUCIMBOCTI Ta MOB30OBXXHBOIO TPAJIEHTY
TUCKY IpUMexoBiil map. [lpukiany miockux aBroMonenbHux pimens [panarns. Temnosuil 1 audy-
3HUI npuMmexxoBuil map. Bingpus npumexoBoro mapy. B3zaemosis npumekoBoro mapy 3i cTpuoka-
Mu. CTpyMeHEBUI NPUMEKOBUM 1Iap. YTPaBIiHHS TEUI€I0 B IPUMEKOBOMY IIapi.

TEMA 12. Typoyrenmui cmpymeni.

3aranpHi BIACTMBOCTI CTPYMEHIB. 3MiHa MapaMeTpiB y3/10BX AOBKHHU cTpyMeHs. [louaTko-
BUU 1 mepexigHuil Biipi3ok ctpyMmens. OCHOBHHUIA BIAPI30K CTPYMEHS Y CYIYTHbOMY MOTOIll. Bruus
HE1300apUYHOCTI CTPYMEHS Ha 3aKOHOMIPHOCTI Horo nomupeHHs. OQHOBUMIpHA TEOPist HOYaTKOBO-
ro ("razoguHaMiqHOr0") BiIpi3Ky HEPO3PaXyHKOBOTO MMOHA/[3YKOBOI'O CTPYMEHS.

TEMA 13 Enemenmu 2a30680i OUHAMIKU 00OUHUYHO20 KpUaa i peuwtimku npoginie.

OCHOBHI reOMETpUYHI MapaMeTpHu KpUI0oBOro rnpodiiaro ta pewitku npodini. Teopema XKy-
KOBCBHKOTO IPO CHJIOBY [Ii0 MOTEHIIITHOr0 NOTOKY. BB B'SI3KOCTI Ha CHJIOBHI BIUIUB MOTOKY. Ae-
poauHaMivyHi KoediienTH. IIpodine B mockoMy moToui HeCTUCAUBOI piAuHU. [l03ByKOBe OOTiKaH-
Ha npodimo. Hanzykose oOtikaHHs npodinto. HaBkono3BykoBe o0TikaHHA npodinto. OOTikaHHS
peinTky npoditiB 103BYKOBUM MOTOKOM Ta3y. OOTIKaHHS pellTKU Npo@uIiB MOTOKOM raszy 3 Hajl-
3BYKOBOIO OChOBOIO CKJIaJJOBOIO MIBHAKOCTI. OOTIKaHHS PEUIITKHA HAJ3BYKOBUX MPO]LIIB NOTOKOM
ra3zy 3 JO3BYKOBOIO OCbOBOIO CKJIaJJOBOIO IIBUJKOCTI. J[esKi BiJOMOCTI PO MPOCTOPOBE OOTIKaHHI
OJIMHUYHOIrO Kpuia 1 peunitku npodutiB. Ilapuuit Buxop. CXoKeHHS BUXOPY 3 33JHBOI KPOMKH
kpuia. ['inore3a Yamurina-)KykoBcbKoro.

TEMA 14. Buou osoghaznux nomokis i ix knacugixauis.

OCHOBHI NMOHATTS T1IPOJUHAMIKN TUCIEPCHUX CEPENOBUIL, BUXIIHI rinore3u. KoHueHTparis
KOMIIOHEHTY 00'eMHa 1 MacoBa. CUCTEMH «ra3 - TBEP/l YaCTKU», «piauHa - TBepAl yacTku». [loeni-
HKa TBEPJ0i 130JIbOBAaHOI0 YaCTKH. BUTaHHS TBEpAMX YaCTUHOK B Pi3HUX NoToKax. KoedimieHT ormo-
py mpu OOTIKaHHI TBEPJOTO TiNa cTanuM JBO(Ma3HUM MoTokoM. CTanuii 1 HecTaauil MOTIK ra3opi-
JUHHUX cymilied. Butpara pinuuu, razy Ta razopiguHHoi cymimn. OcapkeHHs MOHOAMUCHEPCHOI 1
nojiaucnepcHoi cycnensii. CTHCHYTe OCa/KEHHsI TBEPAUX YAaCTHUHOK. [IpMHIMIUN TigpaBiiuHOro
pPO3paxyHKy BiJICTIHHUKIB. 3Ba)KyBaHHS YAaCTMHOK BUCX1IHUM IMOTOKOM. IToHATTS mpo mceBmo3pi-
JOKEHHH 11ap.
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TEMA 15. 3axkonu 30epexcennsa 0aa 0eogpaznux nomokie. Ocodausocmi 0cadrceHH:
(cniueanns) Kpanenw piounu i cazosux oyavoauwiok. Kagimauis.

30epexKeHHsI Macl KOMITOHEHTa. 30epexkeHHs iMIybey. [lepenecenHs iMmysbCy depe3 mose-
pXHIO B cyMmimax. B3zaemonis Ha Mexi oty ¢a3. YMOBH CyMICHOCTI Ha TpaHHULI po3AlTy ¢a3 s
HOTOKY MacH, IMIyJbCy 1 eHeprii. YMoBH cyMicHOCTI ajs OiHapHUX JBo(da3Hux cucteM. J[BodaszHi
notoku piauuHu. Kputnyna mBuakicts. [IpyHIMOM TipaBIidYHOTO PO3paxyHKy TpyOOINpOBOJIB 1
anapartiB 3 ABo¢a3zHoi pimHO0. OCHOBH TiIpaBIiYHOTO PO3PaXyHKY PyXy 1 OCaJPKEHHS YaCTUHOK B
noroui. Kpusa onopy. Intencudikauis nepemimryBanss. bapoorax.

Teuii 3 po3BuHeHoOw0 KaBitariero. Knacugikauis tumis, craaid i ¢GopM po3BUTKY KaBiTauii.
Bnnus B's3kocTi 1 mopcetkocTi. OCHOBHI TOMYIIEHHS 1 CXEMH KJIaCUYHOI TeOpil pO3BUHEHOIO KaBiTa-
mii. Oninka yucna kapitauii. [TopiBHSHHS pI3HUX Mojenel po3BUHEHOIO KaBiTalli. CxJonmyBaHHS
Oynp0AaIIoK B i7IcaNIbHIN 1 B'I3KIM PIIUHU.

HDaKTI/I‘IHi 3AHATTH

Sanammasa 4.Mamemamuuni mooeni nPAMO20 CmMPUOKY, KOCO20 CMPUOKY i yOapHOi X6uli.
Po3paxyHok mapameTpiB HOBITPs 3a PPOHTOM MPSIMOTO U KOCOTO CTPUOKY YIIUIBHEHHS MPH BIJJOMUX
napaMmerpax MnoToky nepes gpponrom crpuOky. Po3paxyHok mBuAKOCTI (POHTY yIapHOI XBUIII 1 Ha-
pameTpiB 00ypeHOTo MoBITPs 3a (GPOHTOM yAApHOI XBUIII 32 BIJOMHUM MEpenajoM THUCKIB mepen 1 3a
(GpOHTOM yIapHOi XBUJII.

3anammsa 5. Teopia 2a306020 excexmopa. Po3paxyHOK NapaMeTpiB MOBITPS HA BUXOJI 3 Ka-
MepH 3MILTyBaHHS Uil CTPYMHHHOT'O MPSMOTOYHOIO MOBITPSHOTO €XKEKTOPY 33aJaHOi reoMeTpii sk
GyHKLIT KOe]IIIEHTY €XEeKIIii.

3anammsa 6 - 7. Kombinosanuii énnue na nomixk. 3HaxoJDKEHHS TEPMIYHUX, KaJOPIYHUX Ta
KIHEMaTUYHHUX MapaMeTpiB MOTOKY B'A3KO0i, CTUCIMBOI PiAMHU HA BUXOJI 3 KaHATy, AKIIO BiH BIAYY-
Bae KOMOIHOBaHUH BIUTHMB (TOOTO, TEOMETPUYHUH, TETIJIOBHIA U TEPTAM).

3anammasa 8. Enemenmu 2a3060i ounamiku 00unuyno20 Kpuaa i pewtimku npoginie. Po3-
PaxyHOK CHJIM, IO Ji€ Ha OAMHUYHUNA Npodisib 3 OOKY BUCOKOIIBHIKICHOTO J03BYKOBOI'O T'a30BOTO
HOTOKY.

JladopaTopHi 3aHATTS.
He nepenbaueni.

Camocriiina po6ora.

CyTHICTIO CaMOCTIHHOI poOOTH HaJ MaTepiaJoM MOIYJIIO € OMpPAIIOBAaHHS JICKI[IHHUX TEM 3a
JIOTIOMOTO10 MIJPYYHUKIB Ta (POPMYIIIOBaHHS BIANOBIJIEH Ha 3alMTAHHA 3 LUX TEM, 1110 33]]a€ BUKJIa-
Jad y notToyHoMmy pexkumi. CamocTiiiHa poO0Ta MICTUTh TaKOK IMIJATOTOBKY A0 MPAaKTUYHHUX 3aHSTh 1
MOJ1yJIbHOTO KOHTPOJIIO.

InauBinyanbHa podora
BuxonanHs po3paxyHkoBoi poOoTH Ha TeMy «Po3paxyHOK MacoBOi BUTpaTH ra3y B KaHajl CKJIaJHOI
reoMeTpii npM 3aJjaHOMy Mepenaji TUCKY (CyMapHUX TiIpaBIiuHUX BTpaTax y3[O0BXK KaHaiy)». Ha-
BaHTAKEHHsI PO3paxyHKOBO1 poOoTu — 20 akageMiyHUX TOJMH.




4. CTpyKTypa HABYAJIbHOI JUCHHUILIIHUA
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KinekicTh rognn
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1 2 3 4 5 6 7
3micToBuii MoayJs 1
1. Ocnoeni nonamms npuknadnoi 2iopozazoounamixku. 10 ) ) o 6 o
Pienanna zazoeoi ounamiku 011 00UHUYHOT Yi6KU.
2. T'iopocmamuxa. 10 2 2 — 6 —
3. Tiopoounamiuna nodoéa. Ocnosni 3aKkonu mooeJro- 12 o) ) L 8 o
6AHHL.
4. Oonomipnuii pyx piounu ma 2azy. Komoinosanui 16 o) 4 L 10 | 70*
enue.
5. Tiopaeniunuit nioxio. Cnocobu npueedenns d6aza-
MOBUMIDHUX 3A0aY4 RPUKTAOHOT 2I0PO2a300UHAMIKU 00 24 2 2 — 20 | 20*
O00HOGUMIPHO20 6U2TIADY.
6. Ilpuckopenns 2az06020 NOMOKY. 8 2 — | — 6 —
7. Fanvmyeanus 2a306020 HOMOKY. 10 2 2 — 6 —
8. Mamemamuuni mooesni npamozo cmpuoKy, Kocozo 24 o) ) L 20 | 20*
CmpuoKy i yoapHnoi xeui.
Mooynvnuii Konmposs 2 2
Pasom i3 smicmosnum mooynem 1 116 | 16 |18 | 0 82 | 50*
3micToBHit MOaYJIb 2
«OnaHoBMMIipHAa Teopis Tewild ray»
9. Bumixkannsa piounu i 2azy uyepe3z omeopu i HacaoKu. 12 2 2 — 8 —
10. Teopisa zazoso20 excekmopa. 12 2 4 — 6 —
11. Teopis mesxncosozo wapy. 10 2 2 — 6 —
12. Typoynenmmui cmpymeni. 10 2 2 — 6 —
13. Enemenmu 2a3060i OUHaAMiKu 00OUHUYHOZ20 KPUNA i 12 ) 4 o 6 o
pewtimku npoginis.
14. Buou oséoghasnux nomoxia i ix knacughixayis. 10 2 | — 8 S
15. 3axonu 36epesicennn ona oeogaznux nomokie. Oco-
onueocmi ocadicenns (ChAUGaAnNA) Kpanens piounu i 11 2 2 | — 7 —
2azoeux oynvoawok. Kasimauyis.
Mooynvnuii Konmposs 2 2
Paszom i3 smicmoenum modynem 2 79 14 (18 | 0 47 0
PA30OM 3 JIUCHUIIJITHA 195 32 32 0 131 | 50*%

*[[i 200unu inousioyanbroi pobomu 6x00ams 00 camocmitinoi pobomu cmyoenma



5. Temu ceMiHAPCHKHUX 3aHATH — He NepeAdaYeHHi

Ha3Ba Tremu Kizxbkicrs
TOAMH
6. Temu npakTHYHUX 3aHATH
KinbkicTs
Ha3zga temu
TOAMH
Ochogeni nonammas npukiaonoi 2iopozazoounamixu. Pienanna 2azoeoi ou- )
HamiKu 011 0OUHUYHOT UIGKU.
Tiopocmamuxa. 2
T'iopoounamiuna noooda. Ocno6ni 3aKOHU MOOEIIO6AHHA. 2
Oonomipnuit pyx piounu ma 2azy. Komoinoseanuii énnus. (memamuxa pos- 4
paxynuxoeoi pooomu Ne 1)
Tiopaeniunuii nioxio. Cnocoou npugedentsa 6azamosumMipHux 3a0ay nPukK-
AOHOI 2i0P02a300UHAMIKU 00 OOHOBUMIPDHO20 8U2NA0Y. (MemamuKka po3pa- 2
XYHK060I pooomu Ne 2)
T'anvmyeanns 2a306020 nomoxy. 2
Mamemamuuni modeni npamozo cmpuodKy, Kocozo cmpuodKy i yoapHoi xeu- P
ai.(memamuxa po3paxynuxoeoi pooomu Ne 3, 4)
Bumikannsa piounu i zazy uepes omeopu i HACAOKu. 2
Teopisa zazo6020 excexkmopa. 4
Teopia mesncosozo wiapy. 2
Typoynenmni cmpymeHni. 2
Enemenmu 2a3060i Ounamiku 00uHu4H020 Kpuaa i pewtimku npoginie. 4
3aKonu 30epescennn 014 06oghaznux nomokis. Ocobaugocmi ocadicenusn P
(cnauganns) Kpanensy piounu i 2azogux oyrvoauwok. Kagimauyis.
Pa3zom 32
7. Temu J1a00PATOPHHUX 3aHATHh— He NepexdavdeHHi
KinbkicTs
Ha3zBa temu
TOAMH
8. Camocriiina podora
KinbkicTs
Ha3zga Ttemu.
TOAHMH
1 OcHoeHi noHaAmmsA NPUKIAOHOI 2iopozazoounamixu. Pienanns 2azoeoi ou- 6
) HamiKu 011 0OUHUYHOT UIGKU.
2. Tiopocmamuxa. 6
3. Tiopoounamiuna noooba. OcHoGHI 3aKOHU MOOENIO6AHHA. 8
4, Oonomipuuii pyx piounu ma 2azy. Komobinosanuii énnue. 10
5 T'iopaeniunuii nioxio. Cnocoou npugedentsa 6azamosumipHux 3a0ay npukK- 20
) JLAOHOI 2i0P02a300UHAMIKU 00 OOHOBUMIPDHO20 8U2TIADY.
6. Ilpuckopenns 2az06020 nomoky. 6
7. T'anvmyeannn 2a308020 nomoky. 6
8. Mamemamuuni mooesni npamozo cCmpuoKy, Kocozo cmpuoKy i yoapHoi xeui. 20
9. Bumikanna piounu i 2azy uepesz omeopu i nacaoxu. 8
10. Teopia 2az06020 excexmopa. 6
11. Teopia mesrcosozo wapy. 6
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Ne KinbkicTs
Ha3zga Ttemu.

3/m TOJAMH
12. Typoynenmni cmpymeHni. 6
13. Enemenmu 2a3060i Ounamiku 00uHu4H020 Kpuaa i pewtimku npoginie. 6
14. Buou osogpaznux nomokie i ix knacughixauis. 8
15 3axoHu 30epedriceHHa 04 08oghaznux nomokie. Qcoonusocmi ocadricenHsn 7

) (cnnueanns) Kpanens piounu i cazosux oyavoauiox. Kasimauis.
Pazom 131

9. InpuBinyanbHi 3aBiaHHs

YuboBuii 11aH nependayac BUKOHAHHS B SIKOCTI 1HIWBIIYaJIbHOTO 3aBJaHHS YOTHUPH PO3pa-
XYHKOB1 poOoTH. ButpaTtu yacy Ha ix BukoHaHHs ckiagaroTh 10, 10, 10 Ta 20 akaneMiyHUX TrOJUH
BIJIOBIAHO 32 paxyHOK o0csry camocTiiiHoi po6otu (131 roauna). Pe3ynbraTé BUKOHAHHS POOIT
CTYJEHT MOJA€ y BUIJISAL MOSCHIOBAJILHUX 3aMCcOoK 00carom Ouist 10...15 cropiHok.

B nepuiii po3paxyHnkosiii po6ori Ha Temy «Po3paxyHok nmapameTpiB Ha3ByKOBOIO 110-
TOKY rasy 3a ()poOHTOM KOCOr0 CTPHMOKA YIIIJIbHEHHS CTYICHTU OOUYUCITIOIOTh TEPMOAMHAMIYHI
Ta KIHEMaTU4HI MapaMeTpu HaJ3BYKOBOIO IOTOKY ra3y (MOBITps, a30Ty, aproHy, KHCHIO, BOJHIO,
etc.), 1110 Ha0Irae Ha CTIHKY 31 371aMOM (THUITy HamiB-KJIUH).

BXiaHi JaHi: ABa TepMIUYHUX MapaMeTpa MOTOKY nepel (GpoHTOM abo 3a PPOHTOM KOCOTO
cTpuOKy yuiinbHeHHs (Hanpuknaa, T* 1 P*, a6o T i P) 1 onun kiHeMaTuyHUi mapaMeTp MOTOKY Tie-
pen ponTom abo 3a GpoHTOM KOcoro cTpubKy (Hampukiam, M abo A2, a0 w1), a TaKOXK KyT 3J1a-
My CTiHKH 6,[TOKa3HUK 130€HTponH Ta3y k, razoBa ctayia R abo monekysspHa maca ra3ypl.

Tpeba BU3HAUUTHU:KYT HaXW1y (POHTY KOCOTO CTPUOKY YILIJIbHEHHS, TEMIEPaTypy HOBHY 1
CTaTUYHY, THCK ITOBHHUM 1 CTATUYHUH, IIIJILHICTD TIOBHY 1 CTaTUYHY, MBUAKICTh PO3MIpHY 1 6€3p03-
MIpHY, IIBUJKICTb 3BYKY 1 KPUTHUYHY LIBHUJIKICTb MOTOKY Iepes] PpOHTOM 1 32 ()POHTOM KOCOIO
CTpuOKa YIIUIbHEHHS, IPUPICT EHTPOMil y KocoMy CTpUOKY As, KOe(illieHT BiJHOBJIECHHS MOBHOTO
TUCKY Y KOCOMY CTPUOKY G, TUTOMUMN MOTIK eHeprii (MOBHOI €HTaJbIIi1), MUTOMUI NOTIK OBHOI Ki-
JBKOCT1 PyXY, IUTOMHM NOTIK Macu (IMTOMY BUTpaTy) MOTOKY ra3y nepea GpoHTOM 1 3a GpPOHTOM
Kocoro ctpubka ymiuipHeHHs. HaBaHTakeHHs po3paxyHKoBO1 pob6oTu — 10 akageMiyHUX TOJIUH.

Po6oTy BUKOHYIOTH IPOTATOM APYrOro — YETBEPTOrO THXKHIB I SITOTO CEMECTPY; Ha YeTBEp-
TOMY TH)KHI IpU3Ha4YeHUH 11 npuiiom. banu 3a po3paxyHKoBY poOOTYy HapaxoBYIOTh 3T1JIHO SIKOCTI
Ta CBOEYACHOCTI 11 BUKOHAHHS.

Y apyriii po3paxyHkoBiii podoti Ha TeMy «Po3paxyHok mapameTpiB MOTOKY 3a (ppoOH-
TOM YJApPHOI XBHJI» CTYJ€HTH OOYMCIIOIOTh TEPMOJIUHAMIYHI Ta KIHEMAaTHUHI apaMeTpy MOTOKY
ra3y (noBiTps) 3a GPOHTOM yAapHOI XBUJII.

BXiaHi 1aHi: cCTaTH4HI TeMIeparypa i TUCK He30ypEeHOro MOBITpPs, MOKa3HUK 130€HTPOIH Ta-
3y k, razoBa crana R a6o MonekynsipHa Maca rasy W, a TakoX BIJIHOILIEHHSI CTATUYHOTO THCKY 00Y-
PEHOTO cepelloBHIIA 3a (POHTOM YAAPHOI XBHJII A0 CTATUYHOTO TUCKY HE30ypeHOro cepeaoBHUIla
nepea GpoHTOM yJapHOi XBUIIL.

Tpeba BU3HAYNTH: MIBUIKICTh (PPOHTY IUIOCKOI y/IapHOi XBWJI1, TEMIIEpaTypy HMOBHY 1 CTa-
TUYHY, TUCK MOBHUH 1 CTAaTMYHHM, IIUIBHICTh MOBHY 1 CTAaTMYHY, IBUIKICTh CYIIYTHOT'O MOTOKY —
pO3MipHY 1 0e3p03MipHY, HIBHJKICTh 3BYKY 1 KPUTHUHY IIBUAKICTh HE30ypeHOro Ta 00ypeHoro mo-
TOKIB Iepes] Ta 3a GPOHTOM yJapHOi XBUJIi, MPUPICT eHTpoIii B yaapHOoi XBuii As, KOe]illieHT Bij-
HOBJICHHSI TIOBHOT'O THCKY B IUIOCKIH ynapHoi XxBuwii 6. HaBaHTaxeHHs po3paxyHKOBOI poOOTH —
10 akaieMi4HUX TOJUH.
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Po6oTy BUKOHYIOTh HPOTSTOM TPETHOTO — II’SITOTO THXKHIB II’ITOTO CEMECTPY; Ha M'ITOMY
TH)KHI IpU3HAYeHUH 11 mpuiioM. banu 3a po3paxyHKOBY poOOTY HapaxOBYIOTh 3TiJJHO SIKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHSI.

Y Tpertiii po3paxyHkoBiii poooTti Ha TeMy «Po3paxyHOK KOMOIHOBaAaHOT0 BILUIMBY Ha MO-
Tik (TO0TO, reOMETPUYHOI0, TEINJIOBOI0 i TEPTAM)» CTYJIEHTH OOUYUCIIIOIOTh TEPMOJUHAMIUHI Ta
KIHEMAaTUYH1 apaMeTpu MOTOKY Ta3y (IOBITpsl, a30Ty, aproHy, KUCHIO, BOJHIO, €tc.) Ha BUXOl 3
KOHIYHOI'O KaHaJly 33JJaHOi TeoMeTpii Ipu OJHOYACHIHN Jii Ha HHOr'0, KPIM T'€OMETPUYHOI0, TAKOXK 1
TEIJIOBOT'O BIUIMBY 1 HASIBHOCT1 BHYTPIIIHBOTO TEPTSI.

BxiaHi 1aHi: 1Ba TepMIYHHUX IapaMeTpa MOTOKY Ha BXOAl B KaHau (Hampukiaa, T* 1 P*, abo
T 1P) 1 onuH KiHeMaTUYHUNA MapaMeTp Ha BXOJ1 B KaHai (Hanpukiaa, M abo A1, abo wi), a Takox
MOKAa3HUK 130eHTpomnH rasy k, razoa ctayia R abo MosekynspHa Maca ra3y M, TEIJIOBa NOTYKHICTb,
3arajibHa a00 MUTOMA, IO MiJBOJUTHCS (BIBOJUTHCA) A0 MOTOKY, T€OMETPis KaHaly, KOe(ilieHT
HYTHIX BTPAT Emn.

Tpeba BU3HAYMTH: XapaKTep PO3MOJLIY IO JOBXKHHI KaHaTy IOBHOI 1 CTaTUYHOI TeMIepa-
TYpH, ITOBHOTO 1 CTATUYHOI'O TUCKY, MIOBHOI 1 CTATUYHOI IIUJIBHOCTI, IIBUJIKOCTI PO3MIPHOI 1 6€3po-
3MIpHOI1, MIBUJIKOCTI 3BYKY 1 KDUTUYHOI IIBHJIKOCTI IIOTOKY, €HTpPOIii, IOTOKY eHeprii (IOBHOI eH-
Tajbil), HOTOKY OBHOI'O IMIYJIbCY, IOTOKY Macu (BUTpaTH) ra3y. HaBaHTa)keHHS po3paxyHKOBOL
pobotu — 10 akageMi4YHUX TOAMH.

Po6oTy BUKOHYIOTH IIPOTATOM IIOCTOI'O — BOCBMOT'O THXKHIB I1'ITOTO CEMECTPY; Ha BOCHMO-
My TH>KHI Ipu3HadeHul ii npuitom. banu 3a po3paxyHKOBY poOOTYy HapaXxoOBYIOTh 3T1JIHO SIKOCTI Ta
CBO€YACHOCTI ii BUKOHAHHS.

B yerBepTOi po3paxyHkoBoi poOoTi Ha TeMy «Po3paxyHok MacoBOi BUTPaTH rasy B Ka-
HAJIl CKJIAJIHOI reoMeTpii mMpH 3aJaHOMYy Inepenaii THCKY (CyMapHHX riipaBJiYHHX BTpPaTax
Y3/10BK KaHAJY)»Tpeba HaBUUTHCSA 3HAXOJUTH LUIAXOBI Ta MICIEBI TiJpaBiiuHi BTPAaTH B KaHali
CKJIaJTHOI reoMeTpii.

Bxigni gani: termodi3zuydHi BIACTUBOCTI pobodoro Tina (ra3y abo piauHu), TEOMETpis KaHa-
7y, 3arajibHi BTpaTH TUCKY.

Tpeba BU3HAUNTHU: KOE]ILIEHTH MYTHIX 1 MICLIEBUX BTPAT JUIsl BCIX €JIEMEHTIB TPyOOIPOBO-
ny (KaHally CKJIaJIHOI TeoMeTpii), TMHAMIYHUM HaIlip 1 MBUIKICT poOOYOro TiJIa Ha BCIX JAUITHKAX
KaHaJly, BUTpaTH KaHaly Ha cTalioHapHOMY pexxumi. HaBaHTa)keHHS po3paxyHKoBoi podotu — 20
aKaIeMIYHHUX T'OIUH.

Po6oTy BUKOHYIOTH HPOTSTOM JI€B’SITOIO — YOTUPHAALSATOIO THXKHIB I SITOTO CEMECTpy; Ha
I’ ITHAAUATOMY THKHI pU3HadeHu# 1i npuiioM. banu 3a po3paxyHKoOBY poOOTY HapaxoBYIOTb 3Ti-
JTHO SIKOCTI Ta CBOEYACHOCTI i1 BUKOHAHHA.

10. MeToau HaBYAHHS

HaBuanns npoBoauThes y BepOanpHii Ta MpakTUYHIN (opMax Ha JIEKIISX 1 IPAaKTHYHUX poOoTax.
11. MeToau KOHTPOJIIO

KOHTpOJIb BUKOHYETHCSA y BHUTJISAAI TOTOYHOTO CEMECTPOBOTO KOHTPOJIIO ITiJT 4ac 3/1a4l 3MICTOBHHUX

MOJYJIB 1 PO3paxXyHKOBUX POOIT Ta CHUIKYBAHHS 31 CTYJIEHTAaMH IIiJ] Yac MPOBEAECHHS MPaKTHYHUX
3aHSTh 1 KOHCYJIbTALlI}.
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12.1 Poznoain 6aniB, SiKi OTpPUMYIOTh CTYAEHTH (KUIbKICHI KpUTEPIl OLIHIOBAHHS)
. bauu 3a ogne Kinbkictb
Crananosi . . .
. 3aHATTS 3aHATH CymapHa KiJIbKicTh 6aiB
HABYAJIBHOI po00TH
(3aBaaHHs1) (3aBaaHb)
3micToBHUIT MOaYyIb 1
Po6oTa Ha JeKIisax 0,1...0,5 8 1...4
PoGoTa Ha mpaKTHYHUX 3aHAT- 0.5...1 ] 48
TAX
BukoHnaHHs 1 3aXUCT po3paxy-
HKOBHX po0iT (NeNe 1-3) 3...6 3 9...18
MonybHuI KOHTPOJTb 13...20 1 13...20
3MicTOBHUIT MOAYJIb 2
Po6oTa Ha JeKIisax 0,1...0,5 8 1...4
PoGoTa Ha mpaKTHYHUX 3aHAT- 0.5...1 ] 48
TiAX
BukoHaHHs 1 3aXUCT po3paxy-
HKOBUX pOBiT (Nod) 9...13 1 9...13
MoynbHuI KOHTPOITb 19...25 1 19...25
Ycboro 3a cemectp 60...100

3a po3paxyHKOBY po0OTY CTYACHT B 3aJIeXKHOCTI BiJl IKOCTI BUKOHAHHS pOOOTH Ta BIAMOBIiJIEH Ha
3alMTaHHA y YCHIM (OpMI OTpUMY€E HACTYIIHI OLIHKH:
® «3aJ0BlILHO» — poOOTa BUKOHAHA Ta 0(OpMIIEHA, CTYACHT BiIIMOBIa€ HA MUTAHHS, SIK1 BiJl-
HOCSATBCS 10 poOOTH 3 MOMUJIKAMH, aJie JIOTiKa BiAMOBiAel npaBuibHa — 3 Oanu (3a podotu 1-
3) 19 GaniB (3a poboTy Ned).
e «100pe» — poOoTa BUKOHaHa Ta 0POPMIICHA, CTYIEHT BIJIOBIJa€ HA MUTAHHS 3 HE3HAUHUMHU
nomMuiikamu —5 6anu (3a pobotu 1-3) 1 11 6amniB (3a poboty Ned) Hanis.
e «BiAMIHHO» — p00OOTa BUKOHAaHA Ta 0OPMIIEHA, CTYIEHT BIJIIOBIa€ Ha MUTaHHA —6 Oanu (3a
pobotu 1-3) 1 13 6aiiB (3a poboTy Ned).

CemecTpoBUl KOHTPOJIb (ICIIUT) IPOBOAUTHCA Y pa3l BIAMOBH CTyJEHTa BiJ OalliB MOTOYHOIO TeC-
TyBaHHS M 3a HasBHOCTI JOMYCKY JO ICHUTY, TOOTO SIKIIO BiH BUKOHAB 1 3aXMCTUB PO3PaxXyHKOBI
poboTu, nependayeHi HaBYATHBHUM TITAHOM.

Jomyckom 10 icnuTy € 371242 yCiX po3paxyHKOBHX po0iT.

[Tig yac ckylagaHHS CEMECTPOBOIO ICHUTY CTYAEHT Ma€ MOXJIMBICTh oTpuMaTH MakcumyM 100 Ga-
JiB.

biner ans icnuty ckianaeTses 3 4 TEOPETUYHUX, Y BIAMOBIIHOCTI 0 MOAYJIS, Ta IBOX IMPAaKTHUYHUX
3aBJaHb. MakcuMaibHa cyma OaiiB 3a TeOpeTUYHi 3anuTaHHs € 60, 3a npakTuyni — 40 6aiB.

12.2 SIKicH1 KpuTepii OLIHIOBaHHS

Jlnis OTpMaHHS O3UTUBHOI OLIIHKH CTYJEHT IOBUHEH OTPUMATHU 3HAHHS, K1 TO3BOJIATH po3po0Iis-
TH PO3paxXyHKHU ra30IMHAMIYHHUX IIPOLECIB B TEINIOEHEPIeTUYHUX 00’ €KTaX.

CTyaeHT MOBMHEH BMIiTH:
" BMITH IepeKa3aTH XapakTepHi (pi3MuH1 BIACTUBOCTI PiJUH 1 ra3is, MapameTpu, SsIKUMH BOHU
ONMCYIOTHCS, IXH1 OAMHULI BUMIPIOBAHHSL.
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€KCIIEPUMEHTAJILHO BUMIPIOBATH OCHOBHI [TapaMeTpH MOTOKY rasy.

OLIIHIOBATH TOYHICTh BUMIpIB, 3HAXOUTH OXUOKY BUMIpY.

3HaTH Qi3uyH1 MojeNl JeOpMOBAHOIO CEpEOBUIIA, TapaMeTpaMH CTaHy Ta PIBHSHHS CTa-
HY PIJIMHH 1 razy.

BUKOPUCTOBYBaTH TaOJMIl 1 AlarpamMu JUIsl pO3paxyHKY THUIIOBUX Ta30T€PMOAMHAMIUHUX
IPOILIECIB.

BMITH 3allMCyBAaTHU PIBHSAHHS I'a30BOi AMHAMIKH JUIsl OAMHUYHOI LIBKM — CTAI[lOHAPHI 1 HE-
CTalLllOHApHI: PIBHAHHS HEPO3PUBHOCTI, PIBHSHHS KUIBKOCTI PyXY, PIBHAHHS MOMEHTIB KiJIb-
KOCT1 pyXY, PIBHSHHS €HEprii, BIANOBIIHO, Y IHTETPaJIbHOMY 1 IUBEPIreHTHOMY BUIJISIL.
BMITH 3allMCyBaTH CUCTEMY PIBHSHBb ra30BOi AMHAMIKU AJIs HAHIPOCTIIIMX 00'€KTIB: coria
JlaBanis Ta MIDKJIONIATKOBOI'O KaHaly, «TEIUIOBOI TPyOM», KaMepH 3TOpSIHHS, KaHaily, MO
SIKOMY Te€4e B'SI3KHM ra3 («TpyoH 3 TepTIM»).

BMITH 3allCyBaTH CUCTEMY pIBHSHb Ta30BOi JUHAMIKU JUIsl IPSIMOIO 1 KOCOTO CTPHOKIB
VIITbHEHHS.

BMITH 3allMCYBaTH CUCTEMY PIBHSHb ra30BOi IMHAMIKH JUUIsl yJapHOI XBUJI1 Y BITHOCHIHM 1 a0-
COJIFOTHIM CHCTEM1 KOOpJIMHAT.

BMITH 3allMCYBaTH 3B'S30K 30UIBLICHHS €HTPOIi 3 KOe(]illiEHTOM BCTAHOBJIEHHS IOBHOI'O
TUCKY JJIsl peaJIbHUX ITOTOKIB P1IMHU Ta razy.

3aMMCyBAaTH 3B'130K MK Hampyramu Ta jedopMalisiMu Iio0 Ae(hopMOBaHOTO CEpPEeIOBUIIIA.
3anucyBaTH piBHsIHHS Hap’e-CTokcy.

BUKOPHUCTOBYIOUH TiAPABIIYHHUNA MiAX1/, 10 MPUBOIUTE 2-X 1 3-X MipHI 3a7a4i MPUKIaIHOT
riApora3ouHaMiKy 10 OJHOBUMIPHOIO BUIJISIAY, PO3PAaXxOBYBaTH LUISIXOBI Ta MICLIEB1 BTpa-
TH JUIs CKJIQIHUX T1APaBIIYHUX CUCTEM.

PO3paxoBYBATU PEAKTUBHY CHIIM (CHILY TSTH).

Po3paxoByBaTu 0IHOMIpHi /1I03BYKOBI Ta HaJ3BYKOBI MOTOKH 13 BIUIUBAMH (IT€OMETPUYHHM,
PO3X1IHUM, TEIJIOBUM, MEXAHIYHUM Ta B’SI3KICTHUM). AHAJII3yBaTH OJIep>KaHl pe3yIbTaTH.
Po3paxoByBaTu npsiMi Ta KOC1 CTpUOKa YIIIIbHEHHS.

pO3paxoByBaTH MapaMeTPH MOTOKY 3a (PPOHTOM yIapHOI XBHUIIL.

pO3paxoByBaTH IJIOCKI MOTEHIIANbHI Teuii razy.

po3paxoByBatu napamerpu notoky [Ipanarisa-Maiiepa.

PO3paxoByBaTU po3IajJ PO3PUBY.

pPO3paxoBYBAaTHU TUIOBI €IEMEHTH 1 00’€KTHU MPHUKIAIHOI T1IpOra3oilMHaMIKU: CTPYMUHHUI
Hacoc (eXeKTop), HapaMeTpH MOTOKY Ta3y 1 mapu 3a APOceieM, XapaKTepUCTHKH 3aTOIIEHO-
ro CTpyMEHs, TapaMeTpu MOTOKY Ha 3pi3i corma JlaBaigio Ta 3a HUM Ha HEPO3PAXyHKOBOMY
pEeXKUMI.

PO3paxoBYBAaTHU CUJIOBY B3a€MOJIII0 OJIMHUYHOTO MPOQLII0 Ta PEIITKH NPOodUIiB 3 103BYKO-
BUM 1 HaJ[3BYKOBHM ITIOTOKOM B JIBOMIpHOi [TOCTAHOBIIi, BUKOPUCTOBYIOUU 1) 3aKOH 30epe-
KEHHS IMITYJbCY, 2) METOJ KOHPOPMHUX B1100pakeHb, 3) Teopemy JKyKoBCHKOTO.

BMITH 3aIUCYBaTH CUCTEMY PIBHSHB ra3oBOi JUHAMIKHM JJI JBOX(A3HOTO ra3o-piAMHHOTO
a00 mapo-piAMHHOTO MOTOKY (TOOTO pO3paxoOBYBAaTH MapaMeTpu MPOIECIB B cUCTeMax 3 (Ja-
30BUM IIEPETBOPEHHSM).

12.3 KpuTepii oriHtoBaHHS poOOTH CTYJEHTA IPOTATOM CEMECTPY

CemecTpNeS

3anoBinbHO (60-74). [Toka3zaT MiHIMYM 3HaHb Ta YMiHb. 3aXMCTUTH 4pO3paxyHKOBI poOOTH Ta

34aTU TCCTYBAaHHA.

BMiTu ekcriepuMeHTalbHO BUMIPIOBAaTH OCHOBHI IapaMEeTpH MOTOKY PiIUHM 1 ra3zy. Bmitu nepeka-
3aTU XapakTepHi (i3WYHI BJACTUBOCTI PIAMHM 1 ra3y, MmapameTpu, SKUMH BOHHM ONHUCYIOThCS, 1XHI
OJIMHMIII BUMIpIOBaHHS. MaTu ysBJICHHS MPO OCOOIMBOCTI PO3PaxyHKY 1 YMITH 3allUCYBaTH CUCTE-
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My PIBHSIHb ra30BOi AMHAMIKYM JUIsl HAHOPOCTIMKX 00'eKTiB: comia JlaBans Ta MIXKJIONATKOBOTO Ka-
Hally, «TeIJIOBOI TpyOMW», KaMepu 3rOpsiHH:, KaHaly, 110 SKOMY Tede B'SI3KMH ra3 («rpyou 3 Tep-
TAM»)Y OOHOBUMIPHOMY 6U2JISI01, & TAKOXK CUCTEMH PIBHSIHD JJISl IPSIMOTO 1 KOCOT'O CTPUOKIB YIII1IIb-
HEHHs. 3HaTU CYTHICTh T'JIPaBIiYHOrO MiAX0qy. 3HATH OCHOBHI TEOpPEMHU Teopii NOAIOHOCTI Ta po3-
MIHHOCTEH.

Joope (75-89). Teepno 3HaTH MiHIMYM. 3aXUCTUTH PO3PAXYHKOBY POOOTY Ta 3/1aTH TECTYBAHHS.

YMITH eKCIepUMEHTaJIbHO BHUMIPIOBATH OCHOBHI IapaMeTpH IMOTOKY Ia3y 1 OLIIHIOBAaTH TOYHICTb
BUMIPIB, 3HAXOYM MOXUOKY BUMIpY. MaTu ysBIEHHS PO 0COOIMBOCTI PO3PAXYHKY HPSMHUX 1 KO-
CUX CTpHUOKIB YUIUIbHEHHS, IapaMeTpiB MOTOKY 3a (pPOHTOM yAapHOi XBWiIl, noToky Ilpanaris-
Maifepa, posnagy po3puBy. Bmitu 3amucyBaTé OCHOBHI PiBHSHHS ra30BOI JIMHAMIKU Y iHTETpajib-
HOMY 1 IMBEPTEHTHOMY BUTJISIIL, ¥ 0OHOBUMIDHOMY Ma 6a2amo8UMIpHOMY ni0X00i — CTaIllOHAPHI 1
HECTaI[lOHApHI, a caMme: PIBHSHHSA HEPO3PHBHOCTI, PIBHAHHS KUIBKOCTI PyXy, PIBHSHHS MOMEHTIB
KUIBKOCTI pyXY, PIBHSHHS €Heprii. YMITH po3paxoByBaTH THUIIOBI €JIEMEHTH 1 00’ €KTH TEIJIOEHEp-
TeTUlll: CTPYMUHHHH Hacoc (€XKEeKTOop), MapaMeTpu MOTOKY a3y 1 HapH 3a JpocesieM, XapaKTepuc-
THUKH 3aTOIJICHOTO CTPyMEHSI, TapaMeTpH TIOTOKY Ha 3pi3i comuia JlaBairo Ta 3a HUM Ha HEPO3paxy-
HKOBOMY PEKUMi. 3HaTH OCHOBHI TEOPEMHU TeOPii MOIIOHOCTI Ta pO3MIHHOCTEH.

Binminno (90-100). 31aTi BCi KOHTPOJIBHI MO3HIIIT 3 OLIHKOIO «8IOMIiHHO». JI0CKOHAIBHO 3HATH BCI
TEMU Ta YMITH 3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA MIPAKTUIL.

IIIkana ouiHOBaHHsA: 0aJIbHA | TPaAULiHHA

) OniHka 3a TpaJuLIIHOIO IIKAJIOK
Cyma GaniB : : :
Icnut, nudepenniiioBanuii 3amik 3anik
90-100 Biaminno
75 -89 Hobpe 3apaxoBaHO
60 — 74 3a/10BIILHO
0-59 He3zanoBinbHO He 3apaxoBano

13. MeToanuHe 3a0e3neYeHHA

1. AwmOposxesud, M.B. ['azonuHamudeckue QyHKIMH U MX HCIIONB30BAHUE B PEIICHUU 3aj[ad Ta30BON
JUHAMHUKH [37E€KTPOHHBIN pecypc]: yueb. mocobue / M.B. AmOpoxkeBuy, B.A. Cepena. — X.: amekt-
ponnas 6ubiauoreka Har. aspokocm. yH-Ta uMm. H.E. JKykoBckoro «Xapbk.aBuail. uH-T», 2012, —
138 c.

2. bnunkos B.H., 'opbenko I'.A., KoctukoB A.O. TeopeTnyeckre 0OCHOBBI a3pOKOCMUYECKOH TeIuIoTe-
xHUKH. Y. 2. OCHOBBI THAPOTra30ANHAMHKH O0OBEKTOB a9POKOCMUUECKON TEXHUKH. — XapbKoB: Hair.
a’pokocM. yH-T, 2004. — 132 c.

3. Taxkan ILT. IloTtepn MexaHUUECKOW 3HEPrUH MpPU TEUCHUH rasa B KaHajax u comuiax. / ILI.I'akam,
B.A. lllka0ypa, 1O.I'. [Tlotexun, J[.B. Yaiika. .— Xapskos, XAU, 2008.— 35 c: u.

4. TunpporasomuHamuka: Y4e0. mocobue 1o adoparopromy npakrukymy / ITox pen. O.H. Koctukopa.
— XapbKoB: XapeK. aBuail. uH-T, 1989. — 78 c.

5. MynmrykoB [I.A. CyOctaHuuoHansHbIe (POPMBI 32KOHA COXPAHEHHUS UMITYJIbCa JUIS TOTOKA HIeallb-
HOM HUJIKOCTH M UX MPHIIOKEHUE. YdyeOHoe nocodone.— XappkoB: XapbK. aBuall. ud-t, 1979. — 52 ¢.

6. Mynmrykos [I.A. HHrerpanbable (GOpMBI 3aKOHOB COXPaHEHUsI HMITYJIbca M1 MOMEHTa KOJIHYEeCTBa
JOBIDKEHHSI Ul TIOTOKOB JKHIKOCTH M HX HCHOJNb30BaHHE. YdeOHoe mocobue.— XapbKoB: XapbK.
aBuail. ua-T, 1979. — 68 c.

7. Mynmrykos JI.A. JIuBepreHTHble QOPMBI YpaBHEHHH, OMUCHIBAIOIINX JIBHIKEHHE CPElbl B TypOO-
MamuHax. YuebHoe nocodme.— XapbkoB: XapbK. aBual. uH-T, 1995. — 73 c.
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MynmTykoB J[.A. OcoOEHHOCTH OJTHOMEPHBIX CTAI[MOHAPHBIX ABM)KCHUH JKUIKOCTH U raza. Yueo-
HOe Tocobre.— XapbKoB: XapbK. aBuail. HH-T, 1980. — 76 c.

MynmtykoB H.A. OcoOeHHOCTH OMMCAHUS TEUECHUS BSI3KOM CKHUMAEMOH KUAKOCTH. Y4eOHOe 1moco-
oue 1o Kypcy «l maporazoguHamMuka».— XapbKoB: XapbK. aBuai. UH-T, 1980. — 56 c.

10. MynmrykoB [.A. Teopust mogoOus u pazMepHOCTEH B THAPOTra30AMHAMUKE. YUueOHOe mocodre.—

11.

N

SNk W

Sl

10.

11.
12.

13.

14.
15.
16.
17.

XapbkoB: XappK. aBuarl. uH-T, 1995. — 56 c.
Bopucenko A.U. I'mnporazoqunamuka (KoHcrekt sieknunii). — XapbKkoB: XapbK. aBuall. UH-T, 1975.
—-71c.

11. PexomengoBaHa Jiiteparypa.
Ba3zoBa Jgiteparypa.

Abpamosuu I'. H. [lpuknannas razoBas nuHamuka. B 2-x 4. Yueb. pykoBoactso: st BTy30B.— 5-€
u3f., nepepad. u gon. — M.: Hayka. I'n. pen. ¢gus.-mart. gut., 1991. — 600 ¢ u 304 ¢. — ISBN 5-02-
014015-5 u ISBN 5-02-014962-4.

Heitu M. E. Texunueckas razogunamuka. Uzg. 3-e, nepepad. M.: Dueprus, 1974. — 592 c.: un.
Bbopucenko A. U. 'azoBast quHamuka neuratenei. — M.: O6oponrus, 1962. — 79%4c.

ITosx U. JI. Texuudeckast ruapoMexaHuka. 2-¢ u3fl., jgom. — JI.: «MamuHocTtpoerue», 1976. — 504 c. ¢
1708

Yepnpiii I'. I'. T'a3oBas auHamuka: Y4eOHUK A7l YHUBEPCUTETOB M BTy30B. — M.: Hayka. ['n. pen. us.-
Mart. JuT., 1988. — 424 c. — ISBN 5-02-013814-2.

JonomiskHa siTepartypa.

Unensuuk U. E. CnpaBounnk no runpasinundeckum conpotusierusam/ [log pea. M. O. Il reitn6epra.—
3-e u3a., nepepad. u gon.— M.; MammHoctpoenue, 1992.— 672 c: u.

Jlotinsackuit JI. I'. MexaHunka ®)HUAKOCTH U Ta3a. — 5-e u3l., nepepad. u gom.— M.: Hayka, 1978. — 736
c.
Cenos JI. . Mexanwuka crutonrHoi cpeasl: B 2-x T. — M., 1983 u 1984,

Cenos JI. . Metoabl monoOus U pasMepHocTH B MexaHuKe. — M.: Hayka, 1964. — 814 c.

OgcsinaukoB JI. B. Jlekuuu o ocHoBaM ra3oBoil nuHamuke. — M.: Hayka, 1981.

Heitu M. E., 3apsukun A.E. 'maporazonnnamuka: Yued. mocodue ajis By30B. — M.:DHeproaroMusiar,
1984. - 384 c., u.

Ceprens O. C. Ilpuknaanas rugporasoguHamMuka. — M.: Mammnoctpoenue, 1981. — 376c¢.

AtanoB I'. A. I"'azoBas nuHamuka: Yue6 mocobue. — K.: Brima mikoma, 1991. — 359 c.: ui.

[Tamuu B.M. I'mapomexanuka: Yueb. s TeXH. By30B. — M.: Beicmias mik., 1990. — 384 c. ¢ un. ISBN
5-06-000707-3.

Hexkpacos b. b. I'nnpaBiuka u e€ npuMeHeHHE Ha JIETaTENbHBIX ammmnaparax. — 2-¢ u3fl., nepepao. u
nor. — M.: MammHOCcTpoenue, 1967. — 368 c.

Bymuc JI. A. TepmoanaaMuka razoBux rmotokos. — M.: DQueprus, 1960. — 303 c.

Beknes B. C., [lankoB O.M., fIncon P.A. I'a3oBas suHaMuKa ra30TypOMHHBIX 1 KOMOWHHPOBAHHBIX YC-
TaHOBOK. — M.: MammHocTtpoenue, 1973. — 392 c.

Koncrantunos 0. M. I'mapapnuka: YueOHuk. — 2-¢ usfl., nepepad. u gon. — K.: Berma mik.., ['onoBHOoe
n3a-Bo, 1988. —398 c., mn. ISBN 5-11-000072-7.

IIpanxarns JI. ['uapoaspomexanuka. — M.: U30-BO HHOCTP. JIUT., 1949. — 520 c.

muxtunr I'. Teopust norpanmyHoro cios. — M.: Hayka, 1969. — 742 c.

CremukoB A. A. 3aaqHuK 10 THAPOra3oBoil quHaMuke. — M.: MammnaocTtpoenue, 1980. — 180 c.
Camotinosuu I'. C., Hurycos B.B. C6opHuK 33124 10 ruapoaspomexanuke. — M.: MammHocTpoeHue,
1986. - 152 c., un.
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14. KOHTPOJIbHI IUTAHHSA 3 HABYAJIBHOI JUCITATLITHA
IIpuknagna rigporazoannamika
raay3b 3HaHb: 14 «EnekTpuyHa iH:KeHepis»

crneniajJbHicTh: 144 «TernuioeHepreTuka

Moayas 1
l. 3anucaty piBHSHHS €HEPTii AJIsl CTAI[lOHAPHOTO OJHOBHUMIPHOTO IMIOTOKY B 6€3p03MIPHOMY BHUTJISII.
2. 3anuuIiTe CUCTEMY PIBHSHB TiIPOTra3oiMHaMIKK (HEPO3PUBHOCTI, PyXy Ta €Heprii) y iHTerpaibHOMY

Ta JuQepeHnialbHOMY BUTIISIAL 151 KOHTPOIBHOTO 00’ eMy. SIKiif BUIJISLI Ma€ Ta X cama CHCTeMa sl KOHT-
ponBHOI MacH ?

3. JuBepreHTHa Gpopma 3anKcy CUCTEMY PiBHSHB IiApOra30qHHAMIKY.

4. VY 4yomy CyTh rinoTe3u 3aMHUKaHHS. 3aIUIIITh PiBHIHHA 3aMUKaHHs AJIs1 CACTEMH PiBHSHD Tiporaso-
JTAHAMIKH.

5. Ha3BiTh YMOBU OJIHOBH3HAYCHOCTI CHCTEMH PIiBHSHB TiIPOTa30[HHAMIKH, IO TaKe IMOYATKOBI i rpa-
HUYHI YMOBH. Y SIKOMY BUIJIKY MOXKYTh OYTH BiZICYTHIMHU ITOYaTKOBI yMOBH?

6. [I{o Ha3uBaeThCs KPaoBOIO 3a/1auelo TifporazoanHaMiku? SIKi iCHyFOTh METOJM PO3B’sI3aHHs Kpano-
BOT1 33/1a4i Ti{pOTra30JuHAMIKH?

7. [lepma i mpyra Teopemu Teopii moaidHoCTI Ta po3MmipHocTeit. [pukinany.

8. Kpurepiansni umcna y rigporasoauHamini: Peitnonpaca, Einepa, ®pyna, Ilpannrnsa, Ilyaccona,
Crpyxans, Maxa, HOKa3HHUK 130€HTpOIH, iXHiH (i3UIHUI 3MiCT.

9. 3anuuIiTe KpUTepiabHi PiBHIHHS TiJpOra3oIuHaMIll.

10. Po3kaxiTh Mpo HAWMOUIMPEHIII CIPOUICHHS: JIIHEApU3aIlif0 PiBHSIHbB, CIIPOIIECHHI TPaHUIll pO3paxyH-

KOBOi 00JIacTi, MoAiii Tedii Ha 00JacTh B'I3KOr0 MOTPAHUYHOTO MIAPY i HEB'I3KOi 30HU MOTEHIIHHOI Tedil, i
TaK Jaji.

11. 3anuiiTe cCUCTEMY PiBHIHB AJIs TypOyJieHTHUX cTpyMiB. DiykTyarii mapaMeTpiB HOTOKA.

12. l'asonunamiuna dynkuis Temneparypu t(A) (a Tak ke (t(M)): T disuunuit 3mict, hopmyna, rpadik. Ii
3HAa4YEHHS B KpUTHYHOMY niepeTuHi. ['a3ognnamiuna dynkuis Tucky m(A) (a tak xe (m(M)): ii Gpizuanuii 3micr,
dopmyia, rpadik. Ii 3Hauenns B kpuTHuHOMY Hepetuni. I'asomuHamiuna QyHKIs mintbHOCTI £()), (2 Tak ke
(e(M)): Ti pizuunmit 3mict, Gpopmyna, rpadik. Ii 3HAUEHHS B KPUTHUHOMY TIEpETHHI.

13. lazopunamiuna ¢yHkuis Burpatu g (A), i ¢izuanuii 3mict, rpadik. Un moxe q (L) Oytu Oinbe 1 i
qyomy?
14. PiBusinHst XpuctnanoBuya. Po3MipHICTh KOXKHOTO TTapaMeTpa, 110 BXOJUTh Y PiBHSIHHA. K BH3HAYH-

TH KOHCTAaHTy M. B piBHIHHI XpucTraHoBn4a? YoMy IOpiBHIOE KOHCTaHTA M JUIS MOBITPSI, BOJIHIO, BOASHOT
napu? Sk 3a JONOMOro0 piBHAHHS XPUCTHAHOBHYA 3HAUTH IUIOILY KPUTUYHOTO MEPETHHY?

15. l'azopunamiuna ¢yHkuig iMmynecy z (A) - popmyna i rpagik. 3anucaTd BUpa3 NOTOKY ITOBHOTO iM-
MyJbCy 17151 OAHOBUMIPHOI Tedii depe3 razoanHaMiudy ¢yHkuUio z (A). BennuuHa moToKy MOBHOTO iIMITyJIbCY
B KPUTUYHOMY MEPETHHI KaHAaIy.

16. Hazsatu Bumm BrummBiB Ha noTik. ChopMymroBaT 3aKOH 3BEpHEHHS BIUIMBY i OCHOBHI CIIJICTBA 3
HBOTO.

17. Sk BIUTMBAE 3BY>KEHHSI KAHATY Ha IIBUAKICTH JI03BYKOBOTO MOTOKY? CHOpMYITIONTe 3aKOH 3BEpHEHHS
BIUIMBY CTOCOBHO I'€OMETPHYHOTO BILIHBY.

18. Hawmamtoiite comno JlaBans, skuid mepeTHH Ha3UBAETHCSI KPUTUYHUM, YOMY IUIOIIA KPUTHKH MiHIMa-
npHA? SIBHIIE 3amupaHHs CTOCOBHO A0 coruta JlaBams. CxeMaTudHo 300pa3iTh 3MiHYy HIBUIKOCTI MOTOKY, HO-
ro TeMIIEpaTypH 1 TUCKY y3/10BX coruia JlaBass.

19. Sk BIUIMBA€E MiJBEACHHS TEIUIOTH HA LIBUIKICTH JO3BYKOBOTO MOTOKY? Haa3ByKoBOro notoky? Codo-
PMYJIIONTE 3aKOH 3BEpHEHHSI BIUTUBY CTOCOBHO TEIUIOBOTO BILJIUBY.
20. 300pa3iTh cxeMy TEIUIOBOTO COTIIA, 3aMUIIITh CHCTEMY PiBHSIHB JUIs HOro po3paxyHKy. B womy mossi-

rae sIBHIIE 3alMpaHHs U TeIUIOBOrO coruia. 300pa3iTh XxapakTep 3MiHH MIBHIKOCTI MIOTOKY, HOTO TeMIiepa-
TYpH 1 THCKY Y37I0BXK TEIIOBOTO COTLIA.
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21. 3anuiriTh CUCTEMY PiBHSHB TiIpOTa30IMHAMIKY U OHOBUMIPHOI, CTaIlliOHapHOI, afiadaTHOI (eHep-
roi30JIb0BaHO1) TeUil B’SI3KOr0 ra3y y370BXK KaHaJIy 3 HE3MIHHOIO IUIOIICIO ITEpepizy.
22. lazopunamiuna ¢ynkumis y(A), il BractuBOCTI 1 rpadik. 3 sKOro piBHSHHS BOHA oTpuMyeThbes? [lpu

SKOT IIBUAKOCTI TIOTOKY A Ta3oanHaMiuHa ¢yHKIis (1) Mae MiHiMyM i gomy. Yu moxe ['J1D x(A) Oytu He-
CKIHYCHHO BEJIUKOIO BEJIMUMHO, OYTH MEHIIIE OAWHUII, TOPiBHIOBATHCS HYJI0? T10SCHITE BiIIOBI/Ib.

23. SIK 3MIHIOIOTHCS TIOBHA TEMIIEpaTypa i HOBHUM THCK MOTOKY Ta3y Yy BHIAAKY «PYXY i3 TepTAM»? sIK
3MIHIOETBCS SHTPOIIiS MOTOKY? MOTIK MOBHOT'O IMITyJIbCY? MOTIK MOBHOI eHTambmii? I1osACHITS.

24, [Ilo Take mpuBeAeHa AOBXUHA TPYOH, ii OAMHHILI BUMipIOBaHHS, po3paxyHKoBa ¢opmyna. Sk npuse-
JIeHa JIOB)KMHA TPYOH IOB’s3aHa i3 0€3pO3MIPHUMH HIBHIKOCTSIMH TIOTOKY Ha BXOJII Y KaHall A; Ta BUXOIi 3
KaHaayA,?

25. SIka cxema po3paxyHKy pO3MOIiTy HapaMeTpiB razy B3ZOBXK MPOCTOI «TpyOi 3 TepTsim». Sk came Bo-
HU BHIIIAAAI0Th? SIK TEpTs BIUIMBA€E HA MIBHKICTH IO3BYKOBOTO Ta HA/I3BYKOBOTO OTOKiB? YoMy Ha 103BYIIi
BILUIMB TE€PTS JOBOJAUTH 10 301IbIICHHS MIBUAKOCTI IOTOKY?

26. [MosicHITh 3aKOH OOEPHEHOCTI BILIMBY Y pa3i BIUIMBY B’SI3KOCTi. YW MOKHA BUKOPUCTOBYIOYH TUTBKH
«e(heKTu TepTs» PO3irHaTh JI03ByKOBUI €HEProi30IbOBAHUI MOTIK ra3zy y HWIIHAPUIHOMY KaHaNi 10 Ha/I3BY-
KOBOT mBUAKOCTI? Yomy?

27. o Take kpu3a Tedii y «Tpy0di 3 TepTaM»? SIka moBeniHKa NOTOKY B Pa3i 3aKpUTHYHOI JOBXKHHHU TPY-
6u? 1o Take rpaHUYHA AOBXXHUHA TPYOH, SIK BOHA 3aJE€XKITh BiJl LIBUIKOCTI OTOKY Ha BXOJ1 Y KaHaw A;?

28. Po3noBicTh npo MexaHIYHUKA Ta BUTPATHUH BIUIMB Ha MOTIiK. SIK 3MiHIOIOTHCS OBHI Ta CTAaTWYHI Ma-
paMeTpu MOTOKY ITPHU MEXaHIYHOMY Ta BUTPATHOMY BILTUBAaX Ha MOTIK?

29. Hagenite cricteMy piBHSIHB TiIpOra3olMHAMIKH Y BUTIAJIKy MEXaHIYHOTO Ta BUTPATHOTO BIUIMBIB. SIK
caMe BUIJISIa€ MEXaHiuHe coruIo?

30. [I{o Ha3mBaeThCcst KOMOIHOBAaHUM BILIMBOM. MeTouka Horo po3paxyHky. Cuctema piBHSHB Tifpora-
30AMHAMIKH [T PO3paxyHKy KOMOiHOBaHOIO BIUIMBY Ha IMOTIK Tasy.

31. [Ilo Ha3uBaeThCS MPSAMUM CTPUOKOM YIIiIbHEHH? UM npsMuil cTpUOOK BiZpi3HIETHCS BiJ KOCOTO

cTpuOKa, Bix ynapHoi xBuii? Sk B mpsMOMY CTpUOKY 3MIHIOIOTHCS ILIIBHICTD, THCK, TEMIIEpaTypa MOTOKY, 5K
3MIHIOETHCSI HOT'O IMIBUIKICTE?

32. Sanumrite Gopmyiy Ilpanarna. Chopmymrolite TeopeMy lleMIieHa CTOCOBHO NPSMOI0 CTpHUOKa
YIITbHEHHS.
33. Sk 3MIHIOIOTBCS TIOBHI MapaMeTpu noToky T* i P* B mpsamomy ctpubky ymrinenenns? 1o HasuBa-

€TbCsl KOe(iLliEHTOM BiJHOBJIEHHS TOBHOT'O THUCKY G7 3amMIIiTh (GOPMYIy.
.. . T .
34. CriBBiHOIIEHHS CTATUYHUX NapaMeTpiB MMOTOKY razy Z/T , P2 /Pl’ p 2/ p, 3@ IPSIMHM CTPHOKOM i
1

nepes1 MpPSMUM CTPUOKOM YIIiTbHEHHS.

35. 3anuuite cucreMy piBHSHB ['J] Ui po3paxyHKy HpsSMOro cTpuOKa yuliabHeHHs. 3akoH [Ipanaris
JUTSL IBUJIKOCTEH 70 1 micist cTpruOKa. Un MOKIMBHI CTPUOKOMOAIOHHUI Mepexia MOTOKY 13 J03ByKa Ha Haj-
3ByK? BiamoBinp o0rpyHTY#iTE.

36. YMoBH icHyBaHHS 0€3BUXpOBHUX Teuill. CucTemMa piBHIHD Ta TPAHUYHI YMOBH LOJ0 TUIOCKOTO O€3BH-
XPOBOT'0 PyXY HECTHCIHMBOI PiAHHU.
37. [loTeHmian MBUAKOCTI i HOTO BH3HAYEHHS IO 33/IaHOMY IOJIIO MBUAKOcTel. [HTerpan Jlarpamka-

Kormmi. ®yHKIis TOKY. i rigponuHamivanid ceHc. PiBHsHHS Jlanmacy mist moTeHmiamy mBUAKOCTI 1 QyHKIT
TOKY.

38. 3acrocyBaHHS QYHKIiH KOMITIEKCHOTO 3MiHHOTO JIJISl OTHCY TUIOCKOTO OE3BHXPOBOTO PYXY HECTHC-
nBoi piguad. KoMIuiekcHuiA moTeH ian (XxapakrepucTiyHa QyHKIIis) i HOoro CKIIaJoBi: 130MOTeHIiabHI JTiHiT
i JmiHiT ctpymMy. KomriekcHa MBHIKICT Ta KOMIUIEKCHO-CIIONYYEHA IIBUAKICTb.

39. KomrutekcHi moTeHmiamy IesKuX HaWMpOCTIIMX MOTOKIB: (OJHOPIMHUHN TUIOCKOMAapaleNbHAN TOTIK,
JKEpesno/CTiK, TOUKOBUH BUXOp (pO BHXPIO), AUIONb). IX XapakTepucTUKH (KOMILIEKCHUH MOTEHIHaa 0
HOPIZHOTO IUIOCKOINAPAleIbHOI0 IMOTOKY, 00'€eMHI BHTpara Kepesa/CTOKY, LHUPKYJLis BHXOPY, MOMEHT
JTATIONTIO).

40. Metona HakIaJeHHS MOTOKIB: BHUXPOJKEPEIO/BUXPOCTOK, OC3UMPKYJIsMiiHE OOTIKAHHS KPYrOBOTO
UITHAPY OJHOPITHUM OTOKOM. P0O31Moii THCKY Ha TOBEPXHI KPYTrOBOTO HUITIHAPY.
41. Hupkynsiiitauii 00TiKaHHS KPYTroBOTO MIJTIHAPA OJHOPIIHUM MTOTOKOM. PO3MOIin THCKY Ha MOBEpX-

Hi KPYTOBOT'O HWIIHAPY.
42. [onsTTs ocobnuBoctei. [ToTik moOnM3y mIackoi CTiHKH (YSBIIOBaHI OCOOIMBOCTI).
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43. OOTikaHHs Tin JOBiIBHOI popmu (pueaHaHi ocodnuBocti). OOTiKaHHA KPyry IOTOKOM Bif ocoOuu-
BOCTEH.
44. Merton koHQopMHEX BinoOpaxeHb. [iipouHaMiuHuil ceHe KOH(POPMHUX BiT0OpaKeHb.
45. OOrtikaHHs KyTa. OOTIKaHHS JOBIJIBHOIO KOHTYpPY. 3aranbHuUi BUIIIA (DYHKIMI, 110 3MIHCHIOE KOH-
(dhopMHe BifoOpakeHHs. BCTaHOBJICHHS B3a€EMHO-OJHO3HAYHOI BIATOBITHOCTI HA OCHOBI PO3KJIAJaHHS B DS
Jlopany.
46. Merton rogorpady. Ilpukmnan BUKOpUCTaHHS METOAY romorpady A MOMIyKY ONTHMalIbHOI (hopMu
IUIOCKOT'O MOBITPsA3a0ipHUKY.
47. ®opmyna Yamnurina. [Toctynar XKXykoscskoro-Hamurina.
48. dopmyiia JKyKoBCHKOTO IS MiTHOMHOT CHIIH.
49. AepoIMHaMiYHI XapaKTePUCTHKH MPodimto. [HAYKTHBHHHN OMip KpHiia KIHIIEBOTO pO3Maxy.
50. Pimenns 3amaui oOTiKaHHS TiJT METOJOM OE3MEpEepBHO PO3MOJiIeHNX ocobimBocTell. HampykeHHs
BUXPOBOTO IIapy. Buxposuii omip mpodito.
51. OcoOIMBOCTI ONHKCY TUIACKUX HOTEHLIAIBHUX TeUill razy.

Moayab 2
52. Jlineapwu3arisi piBHSAHHS IMOTEHIiay MBHAKOCT. CucTeMa piBHSHB JUIS JiHEapi30BaHUX MOTOKIB. Pi3-
HUIIS MK JIO3BYKOBHUMHU 1 HAI3BYKOBUMH TEUisIMH ra3y.
53. HanmzBykoBa Tedist B KaHaJIi 3MiHHOTO TIepepizy a00 HalpsMKY.
54. BinOutTs i nepeTuH JiHeapi30BaHUX XBUIb.
55. Cxema BUTIKaHHS ra3y i3 coruia JlaBas (Mane BiAXWICHHS BiJl pO3PaxyHKOBOI'O PEXKUMY).
56. Merton xapakTepHCTHK. XapaKTEPUCTHKH MEPIIOro Ta Apyroro cimeiictsa. JIinii o0ypeHHs Ak Xapak-
TEPUCTUKH. 3MIHEHHS IBUAKOCTI y3I0BXK XapaKTEPUCTHK.
57. PiBHSIHHSI XapaKTEpUCTHK B TIOCKOCTI rojorpady mBuakocti. Bubip cranoi y piBHSIHHI XapakTepHc-

TUK. YOTHPH OCHOBHI 33/1a4i MOTEHIIAIBHOT TeUil Ta3y, M0 PIIIAIOTHCA METOAOM XapPaKTEPUCTHK.
58. Teuis [Ipanntis-Matiepa. Po6oui popmymm.

59. Koci ctpubku yiiinpHeHHs. Y MOBH AMHAMIYHOI CYMICHOCTI Ta po004i (hOpMyIH sl KOCUX CTPHOKIB.
60. VY napna nonsipa, il piBHAHHS. [[Ba THIy KOcHX CTpHOKiB: CHIIbHI i c1a0ki. OOTiKaHHS KJIMHY HaA3BY-
KOBUM MOTOKOM IIiJ] HyJIbOBUM KYTOM aTaKH.

61. B3aemognist cTpuOKiB 3 TBEpAOIO MMOBEPXHEIO, 3 MEXKCIO CTPYMEHS, Mi>K 0000 Ta 3 XBHJISIMH PO3LIN-
PEHHSL.

62. CxeMa HaJ3ByKOBOT'O CTPYMEHS 3 BUCOKHMM CTYIICHEM HEPO3PaxyHKOBOCTI.

63. JlaminapHui, TypOyJICHTHUH 1 3MIIIIAHUH MEKOBHI IIap Ha IJIACKIH CTIHIIL.

64. BB cTHCIMBOCTI Ta MO3/I0BXKHBOTO TPAJIIEHTY THCKY.

65. B3aemoist MexxoBOTO 1Iapy 31 CTPUOKAMH.

66. CrpyMeHeBHI MEXOBHH MIap.

67. OcoO6aMBOCTI BUTIKAHHS PIAUHM 1 Ta3y Yepe3 OTBOPH 1 HACAIKH.

68. BuTikaHHs pianHU Yyepe3 «Maii» OTBOPU B TOHKIN CTIHLI: PO3PaxyHOK CepeaHbOT IBUAKOCTI, BUTPa-
TH, TPAEKTOPI1 CTPyMEHS piAMHU.

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

70. Oco0MHMBOCTI BUTIKAHHS PiIUHM 1 Ta3y Yepe3 30BHILIHIHM MUIIHAPUIHUN HacamoK. OCOOIMBOCTI BUTI-
KaHHs Yepe3 HaCaJIKU IHIINX BHIIB.

71. CuIIoBMIA BIUTMB TIOTOKY Ha CTIHKH, IO HOrO 0OMEXKYIOTb.

72. OcoOIMBOCTI 3aTOMJICHUX CTPYMEHIB pianHM 1 razy. CTpyKTypa Tedii 3aTOIIeHOro CTpyMeHs i po3-
PaxyHKOBI 3aJICKHOCTI U1 HBOTO.

73. [oni6uicTh npodiniB MBUAKOCTEH, KOHIEHTPaLii PEYOBHHH 1 TEMIIEpaTypH.

74. CrtpyMeHi B oOMexeHOMY 1 HamiBoOMexkeHOMYy mpocTopi. B3aemonis xBuii THCKY 1 XBWIII PO3pA-
JOKEHHS 3 TBEPJIOI0 CTIHKOIO Ta TpaHuUIleto cTpyMeHs. OOk Hei30TepMIYHUX CTPYMEHIB.

75. [Mpu3HaveHHs i cxemu exxekTopi. Pobouwmii mporec exxexkropa. KpurudHi peskuMu poOOTH €KEKTOopa.
3anupaHHs eXKeKTopa. XapaKTepUCTHKH eXeKTopa. PexxuM Tedii Ha BUXOJIi 3 KaMepH 3MIITyBaHHS €KEKTopa.

76. Ocob6mmBoCTi poOOTH €XKeKTopa 3 HAA3BYKOBUM coruioM. HabmmkeHi popMylin po3paxyHKy eKeKTO-
pa.

77. Teopist exxekTopHOro 30i1bLIyBadya PEaKTUBHOI CHIM (JBOKOHTYPHHUI MOBITPSIHO-PEaKTUBHHUH ABH-

TYH).
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78. Po3paxyHOK ra3oBoro €XeKTop Ha OCHOBI piBHOBakHOI cTauioHapHoi moaeni. HaGmmxkeni Gpopmynu
pO3paxyHKy exekTopa. HanmiBemmipiyHi CIiBBIHOIIEHHS PO3PaXyHKY €XKEKTOpa.

79. OCHOBHI ITOHATTSI MEXOBOTO 1mapy. JlaMiHapHWIA MEKOBUH mIap.

80. InrerpansHe criiBBigHOMIEHHS [IpaHTIIs s TaMiHAPHOTO IPUKOPAOHHOTO IIapy.

81. TypOyneHTHICTb i i OCHOBHI CTAaTHCTUYHI XapaKTepUCTUKH. PiBHsIHHS PeiiHonbaca mist TypOyneHT-
HOT'O TIOTOKY.

82. [lepexin Bix namiHapHOro 10 TypOYJIEHTHOTO PEKHUMY Tedii B MEKOBOMY LIapi.

83. JlaminapHuii, TypOyJeHTHUH 1 3MiIIaHUN MEKOBMH Iap Ha IUIackiil crinmi. Bmime ctuciauBocTi Ta
MO3/I0BKHBOTO TPATIEHTY THCKY Ha IPUMEKOBIH 1m1ap.

84. [Mpuknanu mIoOCKUX aBTOMOACTBHUX pimieHb [Tpanaris.

85. Tennosuii i nudy3anit MexxoBuii map. Bingpus mexoBoro mapy. BzaeMoisi MeskoBoro mapy 3i cTpH-
Ooxamu. CTpyMeHeBHI ME)KOBUH map. Y PaBIiHHS TEUi€l0 B IPUKOPJAOHHOMY IIapi.

86. 3aranpHi BIACTUBOCTI CTPYMEHIB. 3MiHa MapaMeTPiB Y30BXK JOBKHHU CTPYMEHSL.

87. [TouyatkoBwuii 1 mepexinHuit Binpizok ctpymeHs. OCHOBHUH BiAPI30K CTPYMEHS y CYIIyTHbOMY HOTOLI.

BB Hei300apiuHOCTI cTpyMeHs Ha 3aKOHOMipHOCTI Horo nomupeHHs. OJHOBUMipHA TEOpisi MOYaTKOBOTO
("razoguHamiuHOr0") BiAPi3KY HEPO3PAXYHKOBOT'O MMOHAA3YKOBOI'O CTPYMEH.

88. OcCHOBHI reOMeTpHYHI apaMeTPH KPUIIOBOTO MPOQLIIO Ta PELITKH MpodiiB.

89. Teopema JXKykoBCHKOrO PO CHUJIOBY it0 MOTECHIIKHOTO MOTOKY. BIUTUB B'I3KOCTI HA CHUJIOBHI BILIHB
MIOTOKY.

90. AepoauHaMiuHi Koe]illieHTH.

91. [Ipodine B muiockoMy moTolli HecTUCIUBOI pimuHu. J[o3BykoBe oOTikanHs mpodimo. Hanzsykose
oOTtikauus npodimto. HaBkomno

92. 3ByKOBE OOTiKaHHS mpodisto.

93. OOTikaHHs pewiTku mpodisiB T03BYKOBUM IOTOKOM rasy. OOTiKaHHS pPewIiTKH NpodigiB IOTOKOM

ra3y 3 HaJ3ByKOBOIO OCBHOBOIO CKJIaJ10BOIO MIBUAKOCTI. OOTiKaHHA PELIiTKH HaA3ByKOBUX MPO(iTiB HOTOKOM
rasy 3 03ByKOBOIO OCbOBOIO CKJIaJJOBOIO IIIBHJIKOCTI.

94. OcoOIMBOCTI MTPOCTOPOBOTO OOTIKAHHS OJWHUYHOTO KPWIIA i pelIiTKU mpoditiB.

95. [Tapuuii Buxop. CX0KSHHS BUXOPY 3 33JHbOI KpOMKH Kpuiia. ['inoTe3a Yamurina-)KykoBChKOTO.
96. OCHOBHI MTOHATTS T1IPOJMHAMIKH JTUCTICPCHUX CEPEIOBHII, BUXI/IHI TIOTE3H.

97. Konrenrpaiiisi KOMIIOHEHTY 00'eMHa 1 MacoBa.

98. Cuctemu «ra3 - TBEpJi YaCTKW», «pianHa - TBepai yacTKu». [loBeainka TBepa0i 130Jb0BaHOIO YACTKH.
Butanns TBepANX YACTUHOK B Pi3HUX NOTOKAX.

99. KoediuienT onopy mpu o0TiKaHHI TBEpAOro Tila cTanuM ABodasHuM noTokoM. Cranuil 1 HecTanui

MOTiK TA30PiIUHHUX CYMIIIEH.

100.  Burpara piguHu, ra3y Ta ra3opiJUHHOI CyMIIIi.

101.  OcamxeHHs MOHOAUCIIEPCHOT 1 MOJIAMCIIEPCHOT cycneH3ii. CTUCHYTE OCaPKeHHsI TBEPAUX YACTHHOK.
102.  TIpuHUOMNH TiIpaBIIYHOTO PO3PAXyHKY BIICTIMHUKIB. 3Ba)KyBaHHS YACTHHOK BHCXiTHHM TOTOKOM.
[ToHATTS ITPO TICEBAO3PIIKEHUI Iap.

103.  3akonu 30epexeHHs i ABO(Aa3HUX MOTOKIB. 30epekeHHs] MacH KOMIIOHEHTa. 30epeKeHHsI IMITyIIb-
cy. [lepenecenHs iMImyIbCy yepes MOBEPXHIO B CyMillIax.

104.  Bzaemopais Ha Mexi moxiny $a3 y nBoa3HUX HOTOKIB. YMOBH CyMICHOCTI Ha TpaHuLi po3niny ¢as
JUTS IOTOKY MacH, iMITyJbCy i eHeprii. YMOBH CyMiCHOCTI AJisi OiHApHUX IBO(A3HUX CUCTEM.

105.  [Bodasni motoku piguHu. Kpurnyna mBuaKicTh. [IpHHIMIIN TiapaBIidvHOTO PO3paxyHKy TpyOompo-
BOJIIB 1 arapariB 3 ABO(a3HOI PiAUHOIO.

106.  OCHOBHM TiAIpaBIIYHOrO PO3PaXyHKY PyXy i OCaJUKCHHS 4acTUHOK B motoii. Kpusza omnopy. IHTeHCH-
¢ikaris mepemMinryBanHs. bapooTaxk.

107. o take kaBitauiga? Tedii 3 po3BuHEHOO KaBitauiero. Knacudikauis tumis, craaiid i popM po3BUTKY
KaBiTamii.

108.  OcHOBHI JOMyLIEHHS 1 CXeMH KJIACHYHOI Teopii pO3BMHEHOIO KaBiTawlii. Brmus B's13k0CTi 1 mopcTKOC-
1i. OniHKa yrciia KasiTari.

109.  I[lopiBHSHHS Pi3HUX MOJEJICH PO3BUHEHOIO KaBiTallii. CxyionmyBaHHs OyJIbOAIIOK B iealibHIH 1 B'sI3Kii
piAvHY ITpH KaBiTarii.



