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1. Onuc HaBYAJBLHOI AMCHUILIiHA

1. Onmc HaBYAJBHOI AMCHUILIiHA

XapakTepucTuKa
. I'any3b 3HaHB, . .
HaiimenyBaHH# . . HABYAJIbHOI TMCHHUILTiHI
. HATNIPSIM MiATOTOBKHU, OCBITHbO-
NOKA3HUKIB e el
kBajidikaniiinuii piBeHb neHHa ¢opma
HABYAHHA
Kinpkictb kpeauriB — 5,5 O6o0B’s13k0Ba

I'any3b 3HaHB

14 «EnekTpuyHa iHXEHepis»

Kinbkicts MomyimiB — 2 (unp Ta naiiverysans)

HaBuyanabHuii pik:

KinbkicTh 3MICTOBHUX MOJY- 2021/2022
JiB — 2

CrneniajbHiCTh:

144 (TennoeHepreruka»
(ko Ta HaliMEeHYBaHHS)

[nuBiqyansHe 3aBaaHHS
- 1PP:
1. mapaMeTpu HaJI3BYKOBOT'O
IIOTOKY ra3y 3a (pOHTOM KO-
COro cTpUOKa YIIIJIbHESHHS
2. IapaMeTpH _ IOTOKY  3a OcgiTHi mporpamu:

(bpOHTOM y1apHOT XBuILi «EHepreTnuHuil  MEHEJKMEHT) Ce“M .e CTP
3. xoMOiHOBaHMU BIUIUB Ha | — _ * S-i i 3-it
HOTiK rasy «EHepreTnyHnii MEHEKMEHT.
4. po3paxyHOK TinpasiiuHo- | CKOPOYEHUI TEPMIH HABYAHHS)
ro_ ONOpY KAaHAIY CKIATHOI (asea)
reomerpii
(Ha3Ba)
3aranpbHa KIJIbKICTh TOIUH — Jlexkuii*
165/ 64 32 roa.
PiBeHb BHIIIOI OCBITH: 3 ; 3
IIpakTu4yHi, ceMminapcbki*
KuUIbKICTE THIKHEBUX TOIUH nepimii (0aKaJaBpcbLKHM) 32 rop.
JUIs ACHHOT (popMHU HaBUAHHS: JlabopaTopni*
0 rox.

aynuTopHux —4, 0
Camocriiina po6ora

caMoCTiiHOT poboTH 3700yBa- 101 rona.
ua 6,3 Buj KOHTPO.IIO:
icmuT

* N N
AynuTopHe HaBaHTaXEHHS MO)ke OyTH 3MeHIIeHe a0o0 30UIbllIeHe HA OJHY TOAMHY 3aJIeKHO Bif
pO3KJIaly 3aHSTh.

CriBBiTHOIICHHA KIJIBKOCTI TOAMH ayAUTOPHUX 3aHATH 10 CAMOCTIHOI pOOOTH CTAHOBUTD:
11t ieHHol popmu HaBuanHs  64/101=0,63.



2. Mera Ta 3aBJAaHHA HABYAJBLHOI JUCIUILIIHUA

Merta: Haj0aHHS 3HAaHb, BMiHb 1 HABUYOK, 10 JIO3BOJISATH PO3POOJIATH 3MICTOBI Ta MaTeMa-
TUYHI MOJIEJIi T1IPOra30AMHAMIYHUX MIPOLECIB Y eHEPreTHYHOMY O0JIaIHaHHI.

3aBaHHA: OCBOEHHS 3MICTOBUX Ta MaTEMAaTHYHUX MOJEJECH HbIOTOHIBCHKOTO KOHTHUHYYMY,
3aKOHIB 1 PIBHSAHB TIPOTra30{uHaMIKH, OCHOBHHX SIBHIII, III0 CYIPOBODKYIOTh PYX PiIMHU Ta Ta3y.

3riIHO 3 BUMOTaMH OCBITHBO-IPO(ECIHHOI MpOrpaMu CTYJAEHTHU TOBHUHHI JTOCSTTH TaKHUX
KOMIIETEHTHOCTEH:

KoMneTeHTHOCTI, AKi HA0VBAIOTLCA:
3arajbHi KOMIIETEHTHOCTI:

3K1 — 3naTHICTh BYMTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHSIMHU.

3K2 — 3aTHICTh 3aCTOCOBYBATH 3HAHHS y MIPAKTUYHUX CUTYaIIisIX.

3K3 — HaBuuku BUKOpUCTaHHS 1HPOPMAIIIMHUX 1 KOMYHIKAI[IHHUX TEXHOJIOT1M.
3K4 — 3patHicTh 10 monryky, oOpoOeHHs Ta aHami3y iHdopMaIllii 3 pi3sHUX HKEPEIL.
3KS5 — 3aaTHICTh paIfoBaTi B KOMaHII.

3K6 — 3naTHICTh CHUIKYBaTHUCS AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 IMCbMOBO.

3K7 — 3naTHicTh npuitMaT OOIPYHTOBAHI PillIEHHS.

3K8 — 31aTHICTh CHIUTKYBATUCS 1HO3EMHOIO MOBOIO.

®K1 — 3gaTHIiCTh 3aCTOCOBYBATH BIJMOBIIHI KUIBKICHI MaTeMaTH4HI, HAYKOBI 1 TEXHIYHI METO/H 1
KOMITFOTEpPHE IporpamMHe 3a0e3MeveHHs Uil BUPIIICHHS iH)KCHEPHUX 3aB/IaHb B TEIUIOCHEPTeTHY-
HIW ramy3i.

®K2 — 3nmaTHiCTh 3aCTOCOBYBATH 1 IHTETPYBAaTH 3HAHHS 1 PO3YMIHHS 1HIIMX 1HKCHEPHUX JHUCITUII-
JIiH.

®K3 — 3paTHICTh NPOJEMOHCTPYBATH MPAKTHYHI 1H)KCHEPHI HABUYKU MPU MPOEKTYBAHHI Ta €KC-
IuTyaTanii TemI0eHePreTUYHOTO 00IaHAHHSL.

®K4 — 31aTHICTh MPOJEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS MaTeMaTHUYHUX NMPHUHILHMIIB 1 METO/IB,
HEOOXITHUX B TEIUIOCHEPTeTUYHIN Tay3i.

®OKS5 — 31aTtHICTh BUSBIATH, KIAaCH(BIKyBaTH 1 OMUCYBAaTH €(EKTUBHICTH CUCTEM 1 KOMIIOHEHTIB Ha
OCHOB1 BUKOPUCTAHHS aHAJTITHYHUX METOIIB 1 METO[iB MOJICITFOBAHHS B TETUIOCHEPTETUYHIN Tamy3i.
®OK6 — 31aTHICTh TOCHIKYBATH Ta BU3HAYUTH MPoOsIeMy 1 i1eHTU(iKyBaTH 0OMEKESHHSI, BKIIOYa-
I0YH Ti, IO MOB’s13aH1 3 MPoOJIeMaMHu OXOPOHU TPUPOJIH, CTAIOTO PO3BUTKY, 3I0POB'sI 1 Oe3meKkn Ta
OLIIHKAMH PU3HKIB B TEIUIOCHEPTETHYHIHN Tay3i.

@®K7 — 3naTHICTh MPOJEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS KOMEPIIIMHOTO Ta €KOHOMIYHOT'O KOHTE-
KCTY B TEIJIOGHEPTeTUYHIH ramysi.

@®K8 — 3parHicTh MPOJEMOHCTPYBATU PO3YMIHHS HIMPIIOTO MIKAMCUHUIUIIHAPHOTO 1HXEHEPHOTO
KOHTEKCTY 1 HOT0 OCHOBHUX MPUHIIMITIB.

®K9 — 3nmaTHICTh 1€MOHCTPYBATH PO3YMIHHS NMUTaHb BUKOPHUCTAHHS TEXHIYHOI JITEpaTypH Ta iH-
IMX JpKepelt iHpopMallii B TETUIOEHEPTeTUYHIN TaTy3i.
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®OK10 — 3gaTHICTS pO3pOOIATH IJIAHU 1 TPOCKTH IS 3a0€3MeUeHHS TOCATHEHHS MOCTABIICHO1 MEB-
HOT METH 3 yYpaxyBaHHSIM BCIX acCIIeKTIB BHUPIIIYBaHOI MPOoOJeMH, BKIFOYAIOYHM BUPOOHMIITBO, €KC-
TUTyaTalliro, TEXHIYHEe 00CIYyTOBYBAaHHS Ta YTHII3AIIIO TEIJIOCHEPTETUIHOTO 00JIaTHAHHS.

®OK11 — 3maTHiCTh MPOAEMOHCTPYBATH PO3YMIHHS HEOOXITHOCTI TOTpUMaHHS NpodeciiiHuX 1 eTH-
YHHUX CTAHAAPTIB BUCOKOTO PIBHS Y MiSUTBHOCTI B TEIJIOCHEPTETUYHIN ramy3i.

©®K12 — 3aTHicTh IEMOHCTPYBATH PO3YyMiHHS POOJIEM SKOCTI B TEIUNIOCHEPTeTHYHIHM ramysi.

®K13 — 3gaTHicTh MPOAEMOHCTPYBATH 3HAHHS XapaKTEPUCTHK 1 BIACTUBOCTEH MaTepiaiiB, 00a-
HaHHSI, IPOIIECIB B TEINIOCHEPTETUYHIH raysi.

®K14 — 3gaTHiCTh TPOJAEMOHCTPYBATH 0013HAHICTD 3 TUTAHb 1HTEICKTYaJIbHOI BIACHOCTI Ta KOHT-
PaKTIB B TEIJIOCHEPTETUYHIHN TalTy3i.

IIporpamMHui pe3vJbTaTH HABYAHHSI.

[MPH1 — 3nanHs 1 po3yMiHHS MaTeMaTHKHU, (I3UKH, XiMii, Ta30JUHAMIKH, TEIJIO - TA MacOOOMIiHY,
TEXHIYHOI TEPMOJIMHAMIKH, MIITHOCTI, TpaHchopmarlii (mepeTBOpeHHs) eHEePTii, TEXHIYHOT MeXaHi-
KH, III0 JISKAaTh B OCHOBI creriaabHOCTI «TermoenepreTnkay BIAMOBIAHOI crieriani3alii, Ha piBHI,
HEOOX1THOMY JIJIsl JOCATHEHHS pe3yJIbTaTiB OCBITHHOI MPOTPaMHU.

[IPH11 — 3maTtHICTh TPOJAEMOHCTPYBATH CUCTEMATUYHE PO3YMIHHS KIIFOUOBHX ACIIEKTIB Ta KOHIIEI-
i B TETUIOEHEPTETUYHIN Taily3i, TEXHOJIOTIi BUPOOHUIITBA, TIEpeaadl, po3MOAUTY 1 BUKOPUCTAHHS
eHeprii.

[TPH12 — Po3ymiHHS 3aCTOCOBYBaHMX METOAMK MPOEKTYBaHHS 1 JOCIHIIKEHHs, a TAaKOX iX oOMe-
JKEHb BIATOBIIHO JI0 criemiai3alii cnerianbHoCTi «TemmoenepreTuka.

I[MPHI13 — IlpakTu4Hi HaBUYKHA BUPILICHHA 3aBJaHb, IO IeperdavaroTh peaizaiiio iHKEeHEePHUX
MIPOEKTIB 1 MPOBEJCHHS JOCIIHKEHB BIIMOBIIHO 10 CIEIiai3amii.

[TPH21 — 3gaTHicTh po3mi3HaBaTH HEOOXITHICT 1 CAMOCTIMHO HABYATHUCS MPOTSATOM >KUTTS.

[TPH22 — 3gaTHICTH BiJICTEKYBATH PO3BUTOK HAYKHU 1 TEXHIKH.

IpepexBizuTn: Qi3zuka, Ximis, TeOpeTUYHA MEXaHiKa, T1porazoinHamiKa.
KopexBi3uTu: Buia MmaTemMaTiuka, TeXHIYHA TEPMOJUHAMIKA



3. IIporpama HaBYAJIbHOI JUCHHUIIIHA

3MicToBUH MOayJabL Ne 1

JlekuiviHi 3aHATTH

TEMA 1. Ocnoeéni nonammsa npukiaonoi 2iopozazoounamiku. Pienanns cazoeoi ounamiku
011 0OUHUYHOT UIBKU.

®i3u4HI BIACTUBOCTI pinH 1 ra3iB. Di3uuHi Mojeni 1eGopMOBaHOTO CepeOBHIIA, TapaMeT-
paMu CTaHy Ta PIBHSHHS CTaHy PiAWHU 1 razy. PIBHSHHS Ta30BOi AMHAMIKH Ui OJUHUYHOI IiBKH.
PiBusinHsa Hepo3puBHOCTI. PiBHsAHHS eHeprii. Mexaniuna ¢opma piBHSHHSA eHeprii (piBHsIHHS bepHy-
JUTL ISt TpYOKHM CTPyMy KIHIIEBHUX PO3MIpPIB ISl TPOCTHX Tedii). Jlucumarist 1 mepeHeceHHs eHeprii.
PiBusiHHsA mepeHocy Terotu. JluHamivuHa 1 00'eMHa B'A3KiCTh. [ paHMYHA MIBUIKICTH pyxy razy. O
cUlax, sKi AiI0Th B pinuHi. 3B'I30K MK Hampyramu Ta aedopmarisiMu. PiBHAHHS KITBKOCTI pyXy.
Po3paxynok peaktuBHOi cunu (cunu Tru). PiBHsHES Hap’e-Ctokcy. PiBHSHHS MOMEHTIB KiIBKOCTI
pyxy. PiBHAHHS pyXy ineanbHOl piauHu. EHTpomist y moToky. [30eHTpornHa Teuist. 3B'a30K 301IbIICH-
HS GHTPOMIT 3 Koe(illieHTOM BCTaHOBJICHHS MOBHOTO TUCKY JUISl peajibHUX MOTOKIB PIMHHU Ta rasy.

TEMA 2. I'iopocmamuka.

OcHOBHI NMOHATTSA. AOCONIOTHUH 1 BIIHOCHUH CIIOKiHM (piBHOBary) pikux cepenoBuil. Pi-
HsaHHs Eitnepa. OcHoBHa ¢opmyna [lackans; po3noais TUCKY B CIIOYMBAIOYOMYy Tasi. BigHocHa piB-
HOBara pinuHu. /[Ba criocobu BUpaKeHHA 1 BiJIIKY TUCKY. TepmoctatnuHuil HaTHCK. [TOHATTS mpo
cunax THCKy. ['impocTarnyauii 3aKoH THCKY. PiBHOBara atMocgepu, po3moisl TUCKY Ta TeMIIepary-
pH TIOBITPps IO BUCOTI. PIBHOBara npu HassBHOCTI TEIJIOMAacOIEpPEHECEeHHS B pifuHi Ta rasi. Posmoin
CHJI TUCKY Ha TUTOCKIW TBEpJIH CTIHII B PiAMHH. [ '0JIOBHUI BEKTOp 1 TOJJOBHUM MOMEHT CHJI TUCKY Y
pasi KpuBOJIiHIMHOI cTiHkH. [InaBanHs Tin y pinwHi (rasi). 3akoH ApxiMeny. YMOBU Ha TPaHHIIIX
posainy. Kparmnmuuni piguau. [ToBepxaeBuit HaTar. PiBusuus Jlamnaca. KaninspricTs pinuau. Ymo-
BH Ha TPAHMIIIX PO3/LTY MPpH 001Ky KamsipHOCcTi. CTIMKICTh pIBHOBAaru B yMOBaxX TETUIOOOMiHY.

TEMA 3. I'iopoounamiuna nodoba. OcHo6HI 3aKOHU MOOEI08AHHA.

['eomeTpuyHe, KiHEMaTUYHE 1 TUHAMIYHE MOAIOHOCTI. MaTeMaTu4yHi MoJIelll Ta BUKOPHUCTaH-
H1 EOM. ®13uuni moaemni. Kputepii rigpomexaniunoi nmogioHocTi. OCHOBHI MpaBWiia T1ApOMEXaHid-
HOTO MOJIeTIOBaHHs. MoJiefoBaHHs 130TEPMIUYHMX 1 HE130TepMIUYHUX TporieciB. TermnoBa 1 audys3iii-
Ha noai0HIcTh. OKpeMi 3aKOHH TiIpOIMHAMIYHOI TO1I0HOCTI. Bu3HavanpHi 1 HEBU3HAYAIIbHI KpUTE-
pii. MozentoBaHHs pyxy piAMHU B HAIIPHUX TPYOOIPOBOJIAX, BIIKPUTUX pyciax, CIOPyAax, riapor-
HEBMOCHCTEMax 1 rigpoMammHax. [iaHyBaHHS eKCIEPUMEHTATbHUX JOCTIKEeHb. MeToau Ta mpu-
Jaaud s BUMIPIOBAHHS TIHOWH, THUCKIB, IIBUAKOCTEH, BUTPAT, YacCTOT OOEpTaHHS, MOTYXKHOCTI,
KOHIIEHTpAIIIi 1 T. 1. BUMiproBaHHS MUTTEBHX IIBHIKOCTEH 1 TUCKIB.



TEMA 4. Oonomipnuii pyx piounu ma 2a3y.

OnHOBUMIpHI Ta30Bi MOTOKU. AfiabaTruHe Tedis ra3y 3 TepTsaMm. Kpusza Tedii y pasi BIUIMBY
TepTs Ha MOTIK. Po3paxyHoK Tedii B S3KOT0 rasy B KaHalll IOCTIHHOTO NepeTuHy. Pyx ra3y, mo mimi-
rpiBa€eThCs, 0 TPYyOI MOCTIHOTO TIepeTrHY. Kpu3a Teuis y pasi TeIIOBOTO BIUIMBY Ha TMOTIK. 3ara-
JBHI YMOBH TIEPEX0/Ty BiJl JO3BYKOBOT'O TeUii 10 HAaA3BYKOBOTO 1 Ha3a . [Ipo mommpenHs neroHartii i
TrOpiHHS y razax. Po3paxyHOK Ta30BUX IMOTOKIB 3 BHKOPHCTAHHSIM Tra30JdHaMidHUX (QyHKIIH. PiB-
HSIHHSI 1 GOpMYITIOBaHHSI 3aKOHY oOepHeHOCTI BIuiuBY. Hacminku 3akony. Kpusa teuii. Brumms ii Ha
BUTpATYy razsy.

BruiiB 3MiHM 110101 TIEpepi3y Ha mapaMeTpH €HEeProi30JbOBAaHOTO MOTOKY razy. OCHOBHE Ppi-
BHSHHS Tedii. CxeMa po3paxyHKy pO3MOJiUTy MapaMeTpiB razy B3/I0BXK HMPOCTOro coria i coruia Jla-
Bay. Pexumu poGotu nux comnes. Briue TemnooOMiHy Ha T€Uilo HEB’SI3KOTO Ta3y B KaHaJl He3MiH-
Horo nepepizy. OCHOBHE piBHAHHS Tedii B «TpyOi 3 TEIUIOOOMIHOM» 1 CXeMa PO3paxyHKY PO3MOALTY
napameTpiB rasy B3aoBx Hel. [loBemiHka MOTOKY B pa3i mepeaadi 3aKpUTHYHOI KiUTBKOCTI TEIUIOTH.
BB B’s3K0CTI ra3y Ha ajiabaTHy Tedilo HOro B KaHalli He3MiHHOTO mepepizy. OCHOBHE PiBHSIHHS
Tedii B «TpyOl 3 TEPTsIM» 1 cXema po3paxyHKy pO3IOALTYy MapameTpiB rasy B3goBx Hei. [loBeminka
NOTOKY B pasi 3aKpUTUYHOI JOBXKHHU TpyOU. MeXaHIYHUI Ta BUTPATHHUI BIUTUB Ha NoTik. KoMbiHo-
BAHUU BIUIMB.

TEMA 5. I'iopaeniunuil nioxio. Cnocoou npusedenna 6azamosumipHux 3a0ay RPUKiaonoi
2I0p02a300uHamiKu 00 00HOBUMIPHO20 6U2TIADY.

OcHoBHa ¢Gopmysa piBHOMIPHOTO pyXy pimuHHM 1 razy. Omip 1o JOBXHWHI KaHaly, OCHOBHA
dbopmysa TiApaBIYHOTO OMopy. BimoMoCTi 1010 TiApaBIidHOTO KOS(DIMIEHTY TepTsA. 30HU OIOpY.
JlaminapHuii TOTiK B TpyOl 1 MPUBENCHHS MOTO M0 OAHOBUMIpHOI Mojeni. TypOyJleHTHHI pexuM
Tedii y TpyOax, (hizuyHa mpupoja TypOyJISHTHUX HAMPYT 1 iX ySABJIEHHS Ha OCHOB1 HaIliBEMITIPUYHHUX
teopiil. [Ipodine mBHUAKOCTEH, KOHIIEHTpAIlll PEYOBUHH 1 TEMIMEpPaTypu. 30HHU TiIPOJWHAMIYHOTO
omopy. 3aKOHHM PO3MOJLIY MIBUAKOCTEH 1 Omip mpH TypOyJeHTHOMY IUTHHI piauHU B TpyOax. Haii-
O1TbII BXXUBaH1 HOPMYIH TSI TIAPABITYHOTO KOedillieHTa TEPTS

TEMA 6. Ilpuckopennsa 2a306020 nomokxy.

[Ipocte mo3BykoBe corio. HamsBykoBe coruto (comuio JlaBamio). Hepo3paxyHKOBI pekuMu
BUTiKaHHs 3 coruta JlaBansa. HamsBykoBa Teuist rasy 3 Oe3nepepBHUM 301IbIICHHSIM IIBUAKOCTI y3-
noBxk kaHany (teuist [Ipanntia -Maitepa). OOTikaHHS 30BHIIIHBOTO TyHoro Kyra. OOTiKaHHS II0C-
K01 cTiHku. OOTiKaHHSA BUMYKJIOi KPUBOi CTIHKU. BUTiIKaHHA Ta3y 3 OAMHUYHOTO IUIOCKOTO COIUIA i3
KOCHM 3pi30M B MPOCTIp 31 3HWKEHUM THUCKOM. XapaKTEPUCTHKHU PiBHSAHb YCTAJICHOTO Tedii i1eab-
HOro Tra3zy. Bzaemois 0fHOPITHUX HA3BYKOBHX ITOTOKIB.

TEMA 7. I'anomysannsa 2a308020 nomoky.

Judy3op npu 103BYKOBIH MBUAKOCTI MOABOTY. [Ipsimi cTpubku yminsHeHHA. Koci cTpruOku
yutinbHeHHs. [Ipoctuit qudy3op npu Haa3BYKOBHUI MIBHAKOCTI mosnboTy. HamsBykoBuit audysop 3
CHUCTEMOI0 KOCHX CTPHOKIB YIIUIbHEHHs. B3aemonis cTpuOKIB 3 TBEPAOI TMOBEPXHEIO, 3 MEKEIO
CTpyMEHS, M)k CO00I0 Ta 3 XBWISIMU po3MIKpeHHs. Cxema Ha/l3BYKOBOT'O CTPYMEHS 3 BUCOKHM CTY-
neHeM Hepo3paxyHKoBocTi. [Ipo 3acTocyBaHHS THEeBMAaTHYHOTO Hacanka (Hacaaka ITiTo) B Haa3By-
KOBOMY TIOTOIII.

TEMA 8. Mamemamuuni mooeni npamozo cmpuoky, Koco2o cmpuokKy i yoapHoi XeuJii.

Cxema ¢opMyBaHHS MPSMOTO CTPpUOKA YIIITFHEHHS 1 YAapHOI XBWII. Y MOBH JUHAMIYHOI CY-
MICHOCTI Ta poboui ¢opmynu st mpsMoro crpuoka. Cxema (hopmyBaHHS yAapHOi XBWII. Y aapHa
amiabara (amiabata ['toronio), ii mopiBHsHHS 3 agiabaroro Ilyaccona. BusHaueHHs mapameTpiB rasy
3a ymapHoro xBuiero. Teopema Ilemmiena. CxeMa BUHUKHEHHSI KOCOTO CTPUOKY YIIUTBHEHHS. Y MO-
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BHU JUHAMIYHOT CYMICHOCTI Ta po0o4i (GopmMysu UIsi KOCOTO0 CTPUOKY YIIUIbHEHHS. Y AapHa MoJisipa.
[IpaBuio peanizamii Ha IPAKTHUIII KOCOTO CTPUOKA YIIUIBHEHHS] MIHIMAJIbHOI IHTEHCUBHOCTI SIK TIPOSIB
r100aTbHOTO 3aKOHY MIHIMYMY IIpHpocCTy eHTpomii (OH3arepa).

IIpakTH4Hi 3aHATTH

3anamms 1. Pienaunsa 2az060i ounamiku. Peaxiist piquHu, 1Mo TeYe Yy KPUBOMIHIHHOMY Ka-
Hai. Cuia THCKY Ha HaXWJIeHY IUIacTUHY (yIap CTpyMEHs 1o TuiacTuHi). PoGoTa pyXimMBoOi JTIOMaTKH.
Cuna tsru [1P/1, )KP/I. PiBasiaas Eitnepy nist TypOomariv.

3anammsa 2.I'iopoounamiuna nododa. O6'eMHMIi 1 MacoBa BUTpaATa B'A3KOI PITUHM B LIMIIIH-
JPUYHOMY KaHalli 3aaHoi reomeTpii. OuiHka qucunaiii MexaHiuHoi eHeprii B eleMeHTax Tpyoonpo-
BOJIiB (KpaHH, 3aCYBKH, BIICTIHHUKH, (DIIBTPH, TOBOPOTH, PO3LIMPEHHS/3BYKEHHS KaHAIIB, etc.)

3anammasa 3. T'iopaeniunuii onip Kanaay ckiaonoi ceomempii (memamuka po3paxyHKoeoi
pobomu Ne 1). 3Hax0DKEHHS IMYTHIX 1 MICIIEBUX BTpAT B KaHAJaxX CKJIAJHOI reoMeTpii. 3HaX0/KEeHHS
MacoBOi BUTpaTH ra3zy B KaHaJli CKJIaJHOI reoMeTpii MpH 3aJaHOMY Iepemnaji THCKY (TiApaBlivyHUX
BTpaTax y3/10BXk KaHAIY).

JlaGopaTopHi 3aHATTS.
He nepenbaueni.

CamocrTiiiHa poboTa.

CyTHICTIO CaMOCTIHHOI poOOTH HaJ MaTepiajloM MOIYJIIO € OIpPAIIOBaHHS JICKIIIHHUX TeM 3a
JIOTIOMOTOFO IMIPYYHHUKIB Ta (HOPMYJTIOBaHHS BIAMOBIZACH Ha 3alUTAHHS 3 X TE€M, 110 3a]a€ BUKJIa-
Jad y ToTouyHOMY pekumi. CaMocTiiiHa poOO0Ta MICTUTh TaKOX MIATOTOBKY 0 MPAKTUYHUX 3aHSITH 1
MOJIyJIbHOTO KOHTPOJIIO.

InauBinvajnbHa podoTa
BuxonanHs 3 po3paxyHKOBUX POOOT HA TEMH:

«Po3paxyHoK KOMOIHOBAHOTO BIUIMBY Ha MOTIK (TOOTO, T€OMETPUYHOTO, TEIJIOBOTO W TEPTAM)».
HaBanraxxeHHs po3paxyHKoBoi pobotn — 10 akageMiyHUX TO/AWH;

«Po3paxyHOK mapaMeTpiB HaJA3BYKOBOI'O TMOTOKY ra3zy 3a ()pOHTOM KOCOTO CTPHOKA YIIUIBHCHHS
HaBanrtaxxeHHs po3paxyHkoBoi pobotn — 10 akageMiyHHX TO/UH;

«Po3paxyHOK mapaMeTpiB MOTOKY 3a (PpOHTOM yaapHOi XBwIi». HaBaHTa)keHHS po3paxyHKOBOI po-
oot — 10 akageMiYHUX TOMUH.

3MicTOBHHA MOIVJIL No 2

JlekniiiHi 3aHATTH

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

ButikaHHs piivHY 1 Ta3y 4epe3 OTBOPH 1 HacaaKku. BuTikaHHS piauHM Yepe3 «Majli» OTBOPH B
TOHKIM CTIHII: pO3paxyHOK CEPEIHBOI IMMBUIKOCTI, BUTPATH, TPAEKTOPIi CTpyMeHs piauHu. Oco0u-
BOCTI BUTIKaHHS 4yepe3 3aToruieHi oTBopr. OCOOMMBOCTI BUTIKAHHS Y€pe3 30BHINIHIA MUTTHAPUIHUAN
Hacajok. Hacaaku iHmux BuAiB. CHIIOBUI BIUTMB MOTOKY Ha CTIHKH, IO HOTO OOMEXYIOTh. 3aTOII-
JeHl cTpyMeHs piauHu 1 Ta3y. CTpykTypa Tedii 1 po3paxyHKOBi 3anexHocTi. [TogiOoHicTh mpodinis
IIBUKOCTEH, KOHIICHTpAIll pedyoBUHH 1 TemriepaTypu. CTpyMeHi B 0OMEXEHOMY 1 HaImBOOMEKEHO-
My TipocTopi. B3aeMoist XBUITl TUCKY 1 XBUJII PO3PSAHKEHHS 3 TBEPJOI0 CTIHKOIO Ta TPAHUIICIO CTPY-
MeHs. OOIIK He130TepMIUYHUX CTPYMEHIB.



TEMA 10. Teopia caz06020 excexmopa.

[Ipu3HadeHHs 1 cxemu exekTopiB. Pobounit mporec exxexkropa. Kputnuni pexxumu podoTu
€XEKTOpa. 3alupaHHs eKEeKTopa. XapaKTepUCTUKH exekTopa. [Ipo pexxum Tedii Ha BUXOII 3 KaMepu
3MinryBaHHs exekTopa. OcoOauBOCTI poOOTH €XKEKTOpa 3 HaI3BYKOBUM coruioM. HaGmmkeHi ¢op-
MYJIH PO3pPaxyHKy €XKeKTopa. Teopis eXEKTOPHOro 301IbITyBadya peaKTUBHOI CUIU (ABOKOHTYPHUU
MOBITPSIHO-PEAKTUBHUIN IBUTYH). PO3paxyHOK ra30Boro €XXeKTOp Ha OCHOBI pIBHOBAXKHOI CTaIlioHap-
HO1 Mozem. Habmmwkeni dopmysnn po3paxyHKy exekrTopa. [Ipukiian po3paxyHKy €KEKTOpa Ha OCHO-
Bl HaIMBEMITIPUYHUX CMIBBIIHOIICHB. [1po JOBXHHY KaMepu 3MIIIaHHS €KEKTOpa.

TEMA 11. Teopia npumesricogozo uiapy.

OCHOBHI MOHATTS MPUMEXKOBOro mapy. JlamiHapHuil mpuMexoBHii mmap. [HTerpanbHe cIiB-
BifHOMICHHS [Ipanamis ans 1aMiHapHOTO MPUKOPAOHHOTO Imapy. TypOyneHTHICTD 1 ii OCHOBHI cTa-
TUCTUYHI XapakTepucTuku. PiBHsHHS PeitHonbaca mist TypOyneHTHOro motoky. Ilepexin Bin nami-
HApHOTO 10 TypOyJIEHTHOTO pEXHUMY Tedii B MpUMEXOBOMY miapi. JlamiHapHuii, TypOyneHTHHH 1
3MIIIaHUH TPUMEKOBHUH IIap Ha TUIACKiM CTIHII. BIJIMB CTUCIMBOCTI Ta MOB3A0BXKHBOTO IPATIEHTY
TUCKY MPUMEXOBiH map. [Ipukinaay miockux aBToMoensHux pimens [pannrns. Temnosuit 1 qudy-
3HUU TPUMEXOBHUH map. Binpus npumexkoBoro mapy. Bzaemonis mpumekoBoro mapy 3i cTpuOKa-
mu. CTpyMeHEBHIA TPUMEKOBUH 1Iap. YIIPaBIiHHS TEYI€I0 B IPUMEKOBOMY ILAPI.

TEMA 12. Typoynenmmui cmpymeni.

3aranpHi BIIACTUBOCTI CTPYMEHIB. 3MiHA MapaMeTpiB y3A0BX JOBKHHHU CTpyMeHs. [Todarko-
BUI 1 IEPEXiTHUN BIZIPi30K cTpyMeHs. OCHOBHMI BIIPI30K CTPYMEHS y CYMyTHbOMY MOTOIll. Brius
HEe1300apUYHOCTI CTPYMEHS Ha 3aKOHOMIPHOCTI Horo momupeHHs. OTHOBUMIpHA TEOpis TOYaTKOBO-
ro ("razoguHaMivHOT0") BIPiI3Ky HEPO3PaXyYHKOBOT'O MMOHAI3YKOBOTO CTPYMEHS.

TEMA 13 Enemenmu 2a3060i OuHAMIKU 0OUHUYHO20 Kpuaa i peuwtimku npoghinie.

OCHOBHI T€OMETPUYHI MapaMeTPu KPUIIOBOTO Tpodinio Ta penrntku npodini. Teopema XKy-
KOBCBHKOTO MPO CUJIOBY JIF0 TMTOTCHIIIHHOTO MOTOKY. BIUTMB B'SI3KOCTI HA CUJIOBUH BIUIMB MOTOKY. Ae-
poauHamivHi koedimieHTH. [Ipodine B mimockomMy moToli HECTUCTUBOI pinuHU. JI03ByKOBE OOTIKaH-
Hs npodimo. HamsBykoBe o0TikanHs npodinto. HaBkomo3BykoBe oOTikaHHsS mpodimto. OOTiKaHHS
peiTky npodisiiB J03BYKOBUM MOTOKOM ra3y. OOTiKaHHS pelliTKi npodisiiB MOTOKOM Ta3y 3 HaJ-
3BYKOBOIO OCHOBOIO CKJIAJIOBOIO HMIBHJIKOCTI. OOTIKaHHS PELITKH HaJ3BYKOBHX MPO(]iJIiB MOTOKOM
ra3y 3 JI03BYKOBOIO OCbOBOIO CKJIaJJOBOIO MIBHJKOCTI. Jlesiki BiJOMOCTI PO MPOCTOPOBE OOTIKaHHI
OIMHUYHOTO Kpuia 1 pemitku npodimis. [lapuuit Buxop. CXomKeHHS BUXOPY 3 3aJHBbOI KPOMKHU
kpuia. ['inore3a Yamnurina-KykoBcbKoro.

TEMA 14. Buou osoghaznux nomokie i ix knacugixkauis.

OCHOBHI MOHATTS T1APOJUHAMIKH TUCIIEPCHUX CEPEIOBUIL, BUXiAHI rinore3u. KoHmenTparis
KOMITOHEHTY 00'eMHa 1 MacoBa. CHCTEMH «T'a3 - TBEP/II YACTKHU», «pilMHa - TBEepal yacTku». [loBexi-
HKa TBEPJOi 130JbOBAHOI0 YACTKU. BUTaHHS TBEpAUX YaCTHHOK B pi3HUX NoTokax. KoedilieHT omo-
py mpu 0oOTiKaHHI TBEpJIOro Tijla cTaquM JBo(a3sHuM moTokoM. Ctanuil 1 HeCTanuil MOTIK Ta3opi-
TUHHUX cyMimed. Butpara piauam, ra3zy Ta razopiguHHoi cywmimmi. OcalKeHHsS MOHOIUCIIEPCHOT 1
MoJTiAMCTIEpCHOi cycnien3ii. CTUCHYTE OCa/pKeHHS TBEPAMX YACTUHOK. [IpHHIMIIN TiApaBiIidHOTO
pO3paxyHKy BIACTIMHUKIB. 3Ba)KyBaHHS YaCTMHOK BHCXIJHUM IOTOKOM. [TOHATTS mpo mceBmo3pi-
JOKEHH 11ap.
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TEMA 15. 3axkonu 30epexcennsa 011 080ogaznux nomokie. Ocoodnueocmi 0cadiceHH:
(cnaueanns) Kpanenw piounu i 2azoeux oyavoawox. Kagimayis.

30epexeHHs MacH KOMITOHEHTa. 30epeKeHHs IMIyIbCy. [lepeHeceHHs IMITyTbCy Yepes3 TMoBe-
pxHIO B cymimrax. B3aemonist Ha Mexi oty $a3. YMOBH CYMICHOCTI Ha TpaHUIll po3aury ¢a3 mais
MOTOKY MacH, IMIYJIbCY 1 eHeprii. YMoBH cyMicHOCTI Jyuisi OiHapHHX ABoda3HuX cucteM. [[BodasHi
noToku pimuau. Kputnuna mBuakict. [IpuHOMNK TiApaBIiYHOTO PO3PAXyHKY TPYOONpPOBOMAIB 1
amapatiB 3 ABo¢a3zHoi pianHOW. OCHOBHU T1APABIIYHOTO PO3PAXyHKY PYXY 1 OCAPKEHHS YaCTHHOK B
notoii. Kpusa onopy. [nTencudikamis nepeminryBanns. bapooTaxk.

Teuii 3 po3BuHeHOIO KaBiTarlieto. Knacudikaris tumis, ctafiii 1 popM po3BUTKY KaBiTarlii.
BruB B's3k0cCTi 1 mopceTkocTi. OCHOBHI JOMYIIEHHS 1 CXEMH KJIACHYHOT Teopii pO3BUHEHOIO KaBiTa-
mii. Ominka yucna kapitaiii. [TopiBHSHHS pI3HMX MOJENe PO3BMHEHOK KaBiTallii. CXJIOmyBaHHS
Oynbp0aIIoK B i1eanbHil 1 B'SI3KIH piauHM.

IIpakTH4Hi 3aHATTSA

Sanammasa 4.Mamemamuuni mooeni npAMO20 cmpuoKy, K0co2o cmpuoKy i yoapHoi xXeui.
Po3paxyHok mapameTpiB MOBITPs 3a PPOHTOM MPSIMOTO M KOCOTO CTPUOKY YILIJIBHEHHS MIPU BITOMUX
napamerpax rnoToky nepes ¢ppoHToM cTpuOKy. Po3paxyHOK mIBHAKOCTI (pOHTY yAapHOI XBUII 1 Ha-
pametpiB 00ypeHOro moBiTps 3a PPOHTOM yAapHOI XBUJII 32 BIIOMHM Ieperna oM THCKIB mepes i 3a
(GpoHTOM ymapHOi XBHII.

3anamma 5. Teopia 2az06020 excexkmopa. Po3paxyHOK mapaMeTpiB MOBITPS HA BUXOJ 3 Ka-
MepH 3MILTYBaHHA JJISi CTPYMHUHHOTO HPSIMOTOYHOTO MOBITPSHOTO €XEKTOPY 3aJaHOi reoMeTpii K
GyHKITIT KOeIIEHTY eXKEKITii.

3anammsn 6 - 7. Komobinosanuii énnueé na nomixk. 3HaXOHKCHHS TEPMIYHUX, KAJIOPIYHUX Ta
KIHEMaTHYHUX TTapaMeTPiB MOTOKY B'SI3KO1, CTUCIMBO1 PIIWHN HA BUXO1 3 KaHAITY, SKIIO BIiH BiI4y-
Ba€ KOMOIHOBaHHI BIUTMB (TOOTO, TEOMETPUYHUHN, TETUIOBHI i TEPTAM).

3anammsa 8. Enemenmu 2azo60i ounamiku oounuunoz2o Kpunia i pewiimxku npogpinis. Po3-
PaxyHOK CHJIM, IO Ji€ Ha OJUHUYHHUI TPodUIb 3 00Ky BUCOKOIIBUAKICHOTO O3BYKOBOT'O Ta30BOT0
MOTOKY.

JlaGopaTtopHi 3aHATTS.
He nepenbaueni.

Cawmocriiina po6ora.

CytHicTIO caMOoCTiifHOT poOOTH HaJl MaTepiaioM MOJYJIIO € ONPAIIOBaHHS JEKIIIHUX TEM 3a
JOTIOMOTOF0 TMiPYYHUKIB Ta (POPMYITIOBAHHS BIAMOBIICH Ha 3alUTAHHA 3 [UX TEM, IO 33][a€ BUKJIA-
Ja4d y MOToYyHOMY pexkumi. CaMmocTiliHa poO0Ta MiCTUTh TaKOX MiATOTOBKY 10 MPAKTUYHUX 3aHATH i
MOJYJIBHOTO KOHTPOJIIO.

InguBingyanbHa po6ora
BukonaHHs po3paxyHKOBOI poOOTH Ha TeMy «Po3paxyHOK MacoBOi BUTpaTH ra3y B KaHali CKJIAJIHOT
reoMeTpii MpH 3aJaHOMy TIepenai TUCKY (CyMapHHX TiApaBIivyHUX BTpaTax y3JI0BXK KaHany)». Ha-
BaHTa)KCHHS PO3pPaxyHKOBOI poooTn — 20 akajeMiYHUX TOJIHH.
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KinekicTh rognn

JneHHa popma

Y TOMY YMCJTi
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1 2 3 4 5 6 7
3micToBuii MoayJs 1
1. OCHOBHI TTOHSTTS MPHUKJIATHOL T1APOTa30IMHAMIKH. 8 4 7 4
PiBHSIHHS Ta30BO1 AMHAMIKH 1711 OTMHUYHOT ITiBKH. o
2. I'igpocraTtuka. 10 2 2 — 4 —
3. I'imponmuamiuna nogo6a. OCHOBHI 3aKOHU MOJIE-
P 12 | 2 |2]|—|6]|—
JFOBaHHSI.
4. OgHOMIpHUNA 1mman Ta razy. KomOiHoBanuit
PHIPYXP Y 14 | 2 | 4| —| 6 |10*
BILIUB.
5. Tippasmivamii migxin. Cnocobu mpuBeIeHHs Oara-
TOBUMIPHUX 3aJ1a4 MPUKIIATHOT T1iIpOTra30{uHAMIKH JI0 8 2 2 — 10 | 20%*
OJTHOBHUMIPHOTO BUTJISIATY.
6. [IpuckopeHHs Ta30BOTO TTOTOKY. 8 2 2 S 4 —
7. l'anmbMyBaHHS Ta30BOTO MTOTOKY. 24 2 2 — 4 —
8. MaremMaTH4HI MOJIEINI IPSIMOT0 CTPHOKY, KOCOTO
; sorem P PR 8 | 2 | 2| —|20]20%
CTpUOKY 1 yIapHOi XBHIIL.
MonynsHUN KOHTPOJIb 2%
PazoM i3 3MicToBHUM Moyem 1 94 16 (16 | 0 58 | 50*
3micToBuii MOTYJIb 2
9. ButikaHHs piAMHU 1 Ta3y 4epe3 OTBOPH 1 HACAIKH. 10 2 2 — 6 —
10. Teopist Ta30BOTO €KEKTOPA. 10 2 4 — 6 —
11. Teopist MeXKOBOTO LIAPY. 10 2 2 | — 6 —
12. TypOyneHTHI CTpyMEHi. 10 2 2 S 6 —
13. EnemenTH ra3oBoi TuHaAMIKH OJJUHUYHOTO KPHJIA 1 10 2 4 6
penriTku mpodisis.
14. Bunn n1Boda3HUX MOTOKIB 1 iX Kaacu(ikaiis. 10 2 — | — 6 —
15. 3akonu 30epexxeHHs s ABoda3zHux moTokiB. Oco-
OJIMBOCTI OCaPKEHHS (CIUTMBAHHS) Kpamesib PIAUHY 1 11 2 2 — 7 —
ra3oBux OyipOamok. KasiTaris.
MonynsHUN KOHTPOJIb 2%
Pa30oM i3 3MiCTOBHHM MOJyJIeM 2 79 16 [ 16 | 0 43 0
PA30OM 3 JIUCHUIIVITHA 165 32 | 32 0 101 | 50*%

*[]i 200unu inougioyansioi pobomu 6xo0ame 00 camocmitinoi pobomu cnyodenma



5. Temu ceMiHAPCHKHX 3aHATH — He NepeadaYeHHi

Ha3zBa temu Kiakkicrs
TOJAMH
6. TeMy NpaKTUYHUX 3aHATH
KinbkicTs
HasBa Temu
rOJAMH
OCHOBHI TTOHATTSI IPUKIIATHOT TiApOra3oANHAMIKA. PIBHSHHS ra30BOi TUHA- )
MIKH ISl OTUHUYHO]T I[iBKU.
I'igpocraTuka. 2
INapoaunamivna mogo6a. OCHOBHI 3aKOHU MOJICITFOBAHHS. 2
OmHoMipHMH pyX pimuHA Ta Ta3zy. KoMOiHOBaHWH BIUIMB. (TeMaTHKa po3pa- 4
XyHKOBO1 po6oTtu Ne 1)
lNppasmivanii migxin. CnocoOu NpuBeeHHS 0araTOBUMIpHUX 3a]1a4 MPUKJIIa-
JTHOI T1Ipora30IMHAMIKH JI0 OJHOBUMIPHOTO BUTIISAY. (TEMaTHKa PO3PaxyH- 2
KoBoi poboTu Ne 2)
lanpMyBaHHS Ta30BOTO TIOTOKY. 2
MareMaTrdaHi MOJIEIi IPSIMOTO CTPHUOKY, KOCOTO CTPHUOKY 1 yIapHOi XBH- 2
J1i.(TemMaTuKa po3paxyHkoBoi pobotu Ne 3, 4)
BurikanHs pignHU 1 razy yepe3 OTBOPH 1 HACAIKH. 2
Teopist ra30BOro exXeKTOpa. 4
Teopist MEXOBOTO IIApY. 2
TypOyneHTHi cTpyMeHi. 2
Enementy razoBoi 1MHaMiKi OJUHUYHOTO KPHJIA 1 PELIITKH MPOQiiB. 4
3akoHu 30epexeHHs Tt 1Bo(a3HUX HOTOKIB. OCOOIUBOCTI OCAKCHHS )
(crumBaHHS) Kparensb piAWHHA 1 Ta30BUX Oynpoamok. Kasirarmis.
Pazom 32
7. Temu 12a00paTOPHUX 3aHATH— He NMepeadayeHHi
KinbkicTs
HasBa Temu
TOJAMH
8. Camocriiina podora
KinbkicTs
HasBa Temu.
TOAUH
1 OCHOBHI TTOHATTS MPUKJIAIHOI TiIpora3ouHaMiky. PIBHSIHHS Ta30B01 IUHA- 4
MIKH [Tl OTUHUYHO]T I[iBKU.
2. I'igpocraTuka. 4
3. INapomuaamivaa mogo6a. OCHOBHI 3aKOHU MOJICITIOBAHHS. 6
4. OpnHoMipHUH pyX pinHU Ta ra3y. KoMOiHOBaHMIA BILIHB. 6
5 INapaBmiuawnit migxia. CriocoOn IpuBEICHHAS 0araTOBUMIPHUX 3a71a4 MPUKJIIa- 10
JTHOT TiPOTa30JMHAMIKH JI0 OJTHOBUMIPHOT'O BUTJISIITY.
6. ITprcKOpeHHs Ta30BOr0 MOTOKY. 4
7. lanmeMyBaHHS Ta30BOTO TIOTOKY. 4
8. MareMaTtrdaHi MOJIEIi IPSIMOTO CTPHUOKY, KOCOTO CTPHUOKY 1 YIapHOi XBHIII. 20
9. BuTikaHHS pinuHH i ra3y depe3 OTBOPH i HACAIKH. 6
10. Teopist ra30BOro exxXeKTopa. 6
11. Teopist MEXOBOTO TIAPY. 6
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Ne KiabkicTh
HasBa temu.

3/m rOAMH
12. TypOyieHTHI CTpYMEHI. 6
13. EnemenTn ra3oBoi JUHAMIKA OMHHYHOTO KPHIIA 1 PENITKH MPOGiTiB. 6
14. Bunu nBoha3Hux MOTOKIB 1 iX Kimacugikaris. 6
15 3akoHu 30epexeHHs Tt [BO(a3HUX NOTOKIB. OCOOINBOCTI OCAKCHHS 7

’ (cruTMBaHHS) Kpamnelnb piluHY i ra30BuX OynbOaniok. Kasirarris.
Pazom 101

9. InauBinyanbHi 3aB1aHHSA

VYuQoBuii 11aH nepeadavyae BUKOHAHHS B SIKOCTI 1HAMBIAYaIbHOTO 3aBJaHHS YOTHPH pO3pa-
XYHKOBiI poOoTu. ButpaTtn yacy Ha iX BuKoHaHHA ckiagaioTh 10, 10, 10 Ta 20 akageMi4yHUX TOJIUH
BIZIMOBIZTHO 32 paxyHOK o0cAry camoctiiinoi po6otu (101 rommna). Pesynbratn BHKOHAHHS pOOiIT
CTYJCHT MOJA€ y BUTIISAL MOSCHIOBAILHUX 3aMiCcOK 00csarom Ot 10...15 cTopiHOK.

B nepuuiii po3paxyHnkosiii po6ori Ha TeMy «Po3paxyHok mapamMeTpiB HaA3ByKOBOIO 10-
TOKY rasy 3a (ppoHTOM KOCOro cTpuOKa yuliIbHEHHSI» CTYJCHTH OOYUCIIIOIOTh TEPMOAMHAMIYHI
Ta KIHEMaTH4YHI NapaMeTpy HaJI3BYKOBOTO MOTOKY Ta3y (MOBITps, a30Ty, aproHy, KHCHIO, BOIHIO,
etc.), mo Habirae Ha CTIHKY 31 31TaMOM (TUIYy HaIiB-KJIUH).

BXinHi gaHi: 1Ba TEpMIYHUX MapamMeTpa MOTOKY mepen GppoHToM abo 3a GPOHTOM KOCOTO
cTpuOKy yminbHeHHs (Hanpukiam, T* 1 P*, a6o T 1 P) 1 oqun KiHeMaTUYHUHN mapaMeTp MOTOKY Tie-
pen gponTom abo 3a GpOHTOM Kocoro cTpubKy (Hampukiaaa, M abo A2, abo w1), a TaKOX KyT 371a-
My CTIHKHM MOKa3HUK 130€HTPOIH ra3y k, razosa crana R abo mosnexyispHa maca rasy W.

Tpeba BU3HAYUTHU: KYT HaXWITy (PPOHTY KOCOTO CTPUOKY YIIIJIbHEHHS, TEMIIEPATypy MOBHY 1
CTaTHYHY, TUCK TIOBHHM 1 CTATHYHUH, IIUIBHICTh MMOBHY 1 CTATHYHY, IIBHIKICTh PO3MIpHY 1 6€3p03-
MipHY, HIBHJKICTh 3BYKY 1 KPUTUYHY IIBHAKICTb MOTOKY mHepea (GpoHTOM i 3a pOHTOM KOCOTO
CTpUOKa yIIITLHEHHS, MPUPICT SHTPOIii y KocoMy CTpHOKY As, KOe(hiliEHT BiJHOBJICHHS TTOBHOTO
TUCKY y KOCOMY CTPUOKY G, TUTOMHUMN MOTIK eHeprii (MOBHOI €HTaNbIIi1), TUTOMUI MOTIK MOBHOI Ki-
JBKOCTI pyXY, TUTOMHUI MOTIK Macu (IUTOMY BUTpPATy) MOTOKY Ta3y nepen GppoHToM i 3a ppoHTOM
Kocoro ctpuOka yurinpHeHHs. HaBaHTa)keHHs po3paxyHKoOBOi po6otu — 10 akageMiyHUX TOAMH.

Po0oTy BUKOHYIOTH MPOTATOM JPYrOro — YETBEPTOTO THIXKHIB I’ SITOTO CEMECTPY; Ha YeTBEp-
TOMY TWJKHI NPU3HAYCHUH ii nmpuiiom. banu 3a po3paxyHKOBY poOOTY HapaxOBYIOTh 3TiTHO SIKOCTI
Ta CBOEYACHOCTI 11 BUKOHAHHS.

Y apyriii po3paxyHkoBiii podoti Ha TeMy «Po3paxyHOK mapameTpiB MOTOKY 3a (ppoH-
TOM YAAPHOI XBHJIi» CTYICHTH OOYHCIIOIOTh TEPMOJUHAMIYHI Ta KIHEMAaTHYHI apaMeTpu MOTOKY
ra3y (moBiTps) 3a GPOHTOM yAApHOT XBHIT.

BXinHi 1aHi: CTaTUYHI TeMIepaTypa 1 THCK He30ypeHOro MoBITPs, TOKAa3HUK 130€HTPOIH Ta-
3y k, razoBa ctaia R abo monekymnspHa Maca rasy |, a TAKOXX BITHOIICHHS CTaTUYHOTO TUCKY 00Y-
peHoro cepenoBHIna 3a (GPOHTOM yAapHOI XBHJII IO CTATUYHOTO THUCKY HE30YpEHOTro CepeoBHUIIa
nepea GpoHTOM yJIapHOi XBHIIL.

Tpeba BU3HAYMTH: MIBUIKICTH ()POHTY IUIOCKOI yIapHOT XBUJI, TeMIepaTypy MOBHY 1 CTa-
TUYHY, TUCK TIOBHUM 1 CTaTUYHUH, IIUIBHICTh TMOBHY 1 CTaTHYHY, IIBUAKICTh CYITYTHOTO MOTOKY —
pO3MipHY 1 6€3p03MipHY, MBUAKICTh 3BYKY 1 KPUTHYHY IIBUIKICTH HE30YpEHOTO Ta OOYPEHOTO TO-
TOKIB Tiepe] Ta 3a GPOHTOM yJIapHOI XBUJI1, IPUPICT EHTPOITi B yaapHoi XBuil As, KoeDimieHT Bij-
HOBJICHHSI TTIOBHOTO THCKY B IUTOCKIM ynapHOi XxBuil . HaBaHTa)keHHSI pO3paxyHKOBOI poOOTH —
10 akameMiYHUX T'OQVH.
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Po60oTy BUKOHYIOTH MPOTSITOM TPETHOTO — IT'SITOTO THXHIB I1’SITOTO CEMECTPY; HA M'SITOMY
TYOKHI TIpU3HAYCeHUH 11 mpuiioMm. banmm 3a po3paxyHKOBY poOOTY HapaxOBYIOTh 3TiJHO SIKOCTI Ta
CBOEYACHOCTI ii BUKOHAHHSI.

Y Tpertiii po3paxyHkoBiii podoTi Ha TeMy «Po3paxyHOK KOMOiHOBAaHOIO BILIMBY Ha 1O-
TiK (TO0TO, reOMeTPUYHOI0, TEMJOBOIO0 i TEPTAM)» CTYIEHTH OOUUCIIOIOTh TEPMOJUHAMIYHI Ta
KiHEMaTH4YHI TapaMeTpH MOTOKY ra3y (IOBITps, a30Ty, aproHy, KHMCHIO, BOAHIO, €tC.) Ha BHXOJI 3
KOHIYHOTO KaHaJly 3a/1aHoi TeoMeTpii Ipu OJHOYACHIH Jii Ha HHOTO, KPIM T€OMETPUYHOT0, TAKOXK 1
TETJIOBOTO BIUIMBY 1 HASIBHOCTI BHYTPILITHBOT'O TEPTSL.

BXinHi 1aHi: ABa TEPMIYHUX MapaMeTpa MOTOKY Ha BXOAl B KaHan (Hampukian, T* 1 P*, abo
T 1 P) 1 oquH KiHEeMaTHYHUH MMapaMeTp Ha BXOJi B KaHal (Hampukian, My abo A1, abo wi), a TaKOX
NOKa3HMK 130eHTpon# rasy k, rasosa crana R abo MonekymnspHa mMaca rasy W, TeIUIOBa HOTYXHICTb,
3arajpHa a00 MUTOMA, IO MiABOAUTHCS (BIIBOIUTHCS) 0 MOTOKY, T€OMETPis KaHaTy, Koe]irieHT
MYTHIX BTPAT Enn.

Tpeba BU3HAYMTH: XapaKTep PO3MOJUTY MO JOBXKHHI KaHATy MOBHOI 1 CTaTHYHOI TemIepa-
TYpH, TIOBHOTO 1 CTATUYHOTO THCKY, IMOBHOI 1 CTATUYHOT MITBHOCTI, IBUIKOCTI po3MipHOi 1 6e3po-
3MIpHO{, IBUAKOCTI 3BYKY 1 KPUTUYHOI IIBUAKOCTI MMOTOKY, €HTPOIIii, TOTOKY €Heprii (MOBHOI €H-
TaJIbIIii), IOTOKY MOBHOTO IMITYJIbCY, IOTOKY Macu (BUTpaTH) rasy. HaBaHTaxeHHS po3paxyHKOBOI
po6otn — 10 akageMi4YHUX TOIHH.

Po60Ty BUKOHYIOTH MPOTATOM IIOCTOTO — BOCBMOT'O THXKHIB IT°SITOTO CEMECTPY; Ha BOCBMO-
My THXHI pu3HayeHuH ii npuitom. bamu 3a po3paxyHKoBy poOOTy HapaXxOBYIOTb 3TiIHO SIKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHSI.

B dgerBepToi po3paxyHkoBoi po6oTi Ha TeMy «Po3paxyHOK MacoBOi BUTpaTH rasy B Ka-
HAJIi CKJIAJIHOI reoMeTpil MpW 3aJaHOMY Mepenaji THCKY (CyMapHHMX TiIpaBJiYHUX BTparTax
Y310BK KaHAJY)»Tpeba HAaBUNTHUCS 3HAXOJIUTH NUISXOBI Ta MICIEBI TiAPaBIiYHI BTpaTH B KaHaJl
CKJIaJTHOT TeOMeTPii.

Bxiani nani: TemnodizuyHi BIacTUBOCTI poOoyoro Tina (rasy abo piluHHu), reoMeTpisi KaHa-
1y, 3arajibHi BTPAaTH TUCKY.

Tpeba BU3HAUNTH: KOS]IIEHTH MYTHIX 1 MICIIEBUX BTpAT JUIsl BCIX €IEMEHTIB TPyOOIpOBO-
ny (KaHaIly CKJIQJTHOI TeoMeTpii), TMHAMIYHHKI HaMip 1 MBUIKICTh poOOYOro Tijia HAa BCIX TUISTHKAX
KaHally, BATPaTH KaHaJy Ha CTallioHapHOMY pekuMi. HaBaHTa)keHHs po3paxyHKOBOi podotu — 20
aKaJeMIYHUX TOJAVH.

Po6oTy BUKOHYIOTH MPOTATOM JI€B’SITOTO — YOTUPHAALUATOTO THXKHIB I1’SITOTO CEMECTPY; Ha
I’ ITHAIATOMY THXKHI TIpU3HAaYeHUH 11 mpuifoM. baiau 3a po3paxyHKOBY poOOTY HapaxOBYIOTh 3Ti-
JTHO SIKOCTI Ta CBOEYACHOCTI 1i BUKOHAHHS.

10. MeToay HABYAHHSA

HaBuanHs1 mpoBOAMTHCS B ayaUTOpPHIN (opmi (o-1aiiH) Ta OH-TalH (HA mepioj] KapaHTUHY) (JIeK-
1111, MpaKTUYHI 3aHATTS, Ja0OpaTOPHI pOOOTH, KOHCYJBTAIIi1), Ta CAMOCTIHHO.
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11. MeToau KOHTPOJIIO

3a po3paxyHKoOBY po0OTY CTYIEHT B 3aJIC)KHOCTI BiJl IKOCTI BUKOHAHHS POOOTH, OCHOBHOI JIOTOBI-
Il Ta BIJMOBIJICH HA 3alMMTaHHS y YCHIN (hOpPMI OTPUMY€E HACTYITHI OIIHKH:
*  «3a0BiILHO» — pOOOTa BUKOHAHA Ta 0hopMiIeHa, CTYJCHT BiIOBIIa€ HA MUTAHHS, SIKI BiJl-
HOCSITBHCS 10 pOOOTH 3 IIOMHIIKaMHU, ajie JIoTiKa BiAmoBijel npaBuibHa — 16 Oanis.
e «100pe» — poOoTa BUKOHAHA Ta 0()OPMIICHA, CTYICHT BIJIOBI/Ia€ HA MUTAHHS 3 HE3HAYHUMH
nomusikamu —20 GariB.
* «BiAMiHHO» — pOOOTa BUKOHAHA Ta OOpPMIICHA, CTYACHT BiANOBia€ HA MUTaHHA —24 Oana.

KOHTpOJIb BUKOHYETHCS Y BUTJISIAI TIOTOYHOTO CEMECTPOBOTO KOHTPOJIIO Tij] Yac 3/1a4i 3Mic-
TOBHHUX MOJYJIB 1 pO3paxyHKOBUX 1HAMBITyalbHUX 3aBJaHb Ta CHUIKYBaHHS 31 CTyIEHTaMH IIiJ 4ac
MIPOBEICHHS MPAKTUYHUX 3aHATH 1 KOHCYJIbTAITIH.

KoHTpoJib3HaHB CTYIEHTIB 3IHCHIOETHCS 32 JJOTIOMOTOI0:

1) miICyMKOBHUX MTMCHMOBHUX KOHTPOJIBHHX POOOTaX IO TEMATHUIIl 3MICTOBUX MOTYJIIB;

2) nepeBipKy BUKOHAHHS 1HIUBIAYaJbHOTO PO3PAXYHKOBOTO 3aBAaHHS

3) mepeBipku BUKOHAHHS 3aBJaHb, III0 BUKOHYIOTHCS Ha JJAOOPATOPHUX 3aHATTSX;

4) NUCHMOBHUX €K3aMEHAIIHHUX 3aB/IaHb.

12. Kpurepii ouiHioBaHHSI Ta po31oiJ 0aJ1iB, AKi OTPUMYIOTh CTYI€HTH

12.1 Posmopin 6aniB, sKi OTpUMYIOTH CTYACHTH (KIJIBbKICHI KPUTEPIi OLIIHIOBAHHS )
. baau 3a ogne KinbkicTb
Cruanosi . . .
.. 3aHATTHA 3aHATH CymapHa kinbKicTh 6asiB
HABYAJbHOI po00TH
(3aBIaHHs) (3aBIaHb)
3micToBHUIT MOaYJIb 1
Po6oTa Ha neKmisax 0...0,5 8 0..4
PoboTa Ha MPAKTUYHUX 3aHST- 0.1 ] g
TAX
Bukonaunus 13aXHCT pO3paxy- 0.6 3 0,18
HKOBHX POOIT
Moy 1bHUHN KOHTPOIIh 0...20 1 0...20
3MicTOBHUIT MOAYIb 2
Po6oTa Ha neKLiax 0...0,5 8 0..4
PoboTa Ha MPAKTUYHUX 3aHST- 0.1 ] 0.8
TAX
Bukonanus 13aXHCT pO3paxy- 013 1 0. 13
HKOBHX POOIT
Moy 1bHUN KOHTPOIIh 0...25 1 0...25
Ycboro 3a cemectp 0...100

3a po3paxyHKOBY PoOOTY CTYICHT B 3aJI€KHOCTI BiJl IKOCTI BUKOHAHHsS pOoOOTH Ta BIANOBiIEH Ha
3aMuTaHHs y YCHIN (POpMi OTPUMY€E HACTYIIHI OIIIHKH:
® «3aJ0BUILHO» — poOOTa BUKOHAHA Ta 0(hOopMIIeHA, CTY/ICHT BIJIIOBIIa€ HAa MUTAHHS, K1 BiJI-
HOCSTBCS 10 pOOOTH 3 MOMIJIKaMHU, ajie JoTiKa BiAnoBine npaBmwibHa — 8 (3) Gatis.
e «100pe» — poO0oTa BUKOHAHA Ta 0()OPMIICHA, CTYICHT BIJIOBI/Ia€ HA MUTAHHS 3 HE3HAYHUMH
nomuikamu —11 (5) Ganis.
e «BiAMiHHO» — pOOOTa BUKOHaHA Ta opopMiIeHa, CTYJCHT BianoBinae Ha nutaHHsa —13 (6) Oa-
TiB.
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CemecTpoBuil KOHTPOJIb (ICIUT) MPOBOAUTHCS Y pa3i BIIMOBH CTYAEHTA BiJ OajiiB MOTOYHOTO TEC-
TYBaHHS ¥ 3a HasSBHOCTI JIOMYCKY JO iCIIUTY, TOOTO SKIIO BiH BUKOHAB 1 3aXMCTHB PO3PaXyHKOBI
poboTH, nependaveHi HaBYATLHUM TUTAHOM.

Jomyckom 10 icUTy € 31a4a yCiX po3paxyHKOBHUX POOiT.

[Tig yac ckmagaHHA CEMECTPOBOTO ICHUTY CTYJACHT Ma€ MOXJIMBICTh oTpuMaTtu MakcumyM 100 Ga-
JiB.

biner mis icuty cknamgaeTbes 3 4 TEOPETUYHUX, Y BIAMOBIIHOCTI O MOAYJISI, Ta IBOX MPAKTHYHUX
3aBAaHb. MakcuMainbHa cyma 0ajiB 3a TeopeTudHi 3anmutanHs € 60, 3a mpakTudHi — 40 Gais.

Kpurepii oninroBanHsi po00oTH 3100yBa4a nNpoTsaroM ceMecTpy

JUist OTpMaHHS IO3UTUBHOI OIIIHKH CTYJEHT MOBUHEH OTPUMATHU 3HAHHS, K1 TO3BOJISATH pO3pOo0IIs-
TH pPO3PaXyHKHU ra30IMHAMIYHUX MPOIIECIB B TEINIOCHEPTETUYHUX 00’ €KTaX.

3anoBiabHO (60-74). [Toka3zaT MiHIMYM 3HaHb Ta YMiHb. 3aXHCTUTH 4pO3paxyHKOBI poOOTH Ta
371aTH TECTYBaHHS.

BMiTu ekcriepuMeHTalIbHO BUMIPIOBATH OCHOBHI MapaMeTpH MOTOKY PiAUHM 1 ra3zy. Bmitu nepeka-
3aTH XapakTepHi (i3U4HI BIACTUBOCTI PIIWHU 1 Ta3y, mapamMeTpH, SKUMH BOHU OIUCYIOTHCS, IXHI
OJIMHHMIII BUMIPIOBaHHSI. MaTu ysIBJICHHS MPO OCOOJMBOCTI PO3PAXYHKY 1 YMITH 3allMCyBaTH CUCTE-
My piBHSIHb Ta30BOi JUHAMIKH JJIs HalmpocTinmx 00'exTiB: coma JlaBass Ta MDKIIONATKOBOTO Ka-
Hally, «TEIUIOBOI TPYOHM», KaMepu 3TOpSHHS, KaHATy, 10 SKOMY Tede B'SI3KH ra3 («rpyow 3 Tep-
TAM»)Y OOHOBUMIPHOMY 6U2A0I, @ TAKOXK CUCTEMH PIBHSHB JJIS MPSMOTO 1 KOCOTO CTPHOKIB YIIiJIb-
HEHHS. 3HAaTU CYTHICTh T1APABIIYHOTO MiIX0Ay. 3HATH OCHOBHI TEOPEMH TeOPil MOAIOHOCTI Ta PoO3-
MIHHOCTEH.

Hoope (75-89). TBepao 3HATH MiHIMYM. 3aXHCTHTH PO3PaXyHKOBY POOOTY Ta 3/1aTH TECTYBaHHS.

YMITH eKClIepUMEHTaIbHO BUMIPIOBATH OCHOBHI MapamMeTpH MOTOKY Ta3y 1 OI[IHIOBATH TOYHICTb
BHUMIPIB, 3HAXOTYN TOXUOKY BUMIpY. MaTu ysIBJICHHS MPO OCOOJIMBOCTI PO3PaXyHKY MPSMHX 1 KO-
CHX CTPHOKIB YIIIJIbHEHHS, MapaMeTpiB MOTOKY 3a (ppoHTOM ynmapHOi XBuii, moToKy Ilpanaris-
Maiiepa, posnany po3puBy. BmiTu 3amucyBati OCHOBHI PIBHSIHHS Ta30BOi TWHAMIKH y 1HTETpajib-
HOMY 1 TUBEPTEHTHOMY BUTJISAIL, ¥ OOHOBUMIPHOMY ma 6a2amosumipHomy nioxo0i — CTaIlilOHapHI 1
HEeCTallloHapHi, a caMe: PIBHSHHS HEPO3PUBHOCTI, PIBHSIHHS KITBKOCTI PyXy, PIBHSHHS MOMEHTIB
KIJIBKOCTI PyXY, PIBHSHHS €Heprii. YMITH po3paxoByBaTH THUIIOBI €JIEMEHTH 1 00 €KTH TEIUIOCHEp-
TeTHUIll: CTPYMHHHHUHN HacoC (€KEKTOop), MapaMeTpH MOTOKY Ta3y 1 mapH 3a JpocesieM, XapaKTepHuc-
TUKH 3aTOIJICHOTO CTPYMEHS, TapaMeTpH MOTOKY Ha 3pi3i coma JlaBasio Ta 3a HUM Ha HEpO3paxy-
HKOBOMY PEXHUMi. 3HATH OCHOBHI TEOPEMHU TEOPii MOIOHOCTI Ta pO3MIHHOCTEH.

Bigminno (90-100). 31aTi BCi KOHTPOIBHI TMO3HIIIT 3 OMIIHKOIO «8i0MiHHOY». JIOCKOHAIBHO 3HATH BCi
TEMH Ta YMITH 3aCTOCOBYBATH TCOPETUYHI 3HAHHS Ha MPAKTHIL.

CTyleHT MOBHHEH BMIiTH:

" BMITH IlepeKa3zaTH XapakTepHi (pi3MuHi BIACTUBOCTI PiIUH 1 rasis, mapameTpu, SKUMH BOHU
OTHUCYIOThCS, TXHI1 OJIMHUILI BUMIPIOBaHHS.

"  eKCIEPUMEHTAIBHO BUMIPIOBATH OCHOBHI IMMapaMeTpy MOTOKY Tazy.

"  OI[IHIOBAaTH TOYHICTh BUMIPIB, 3HAXOAUTH IMIOXHUOKY BUMIPY.

* 3HaTH (i3U4HI MOJENl 1e()OPMOBAHOTO CepeOBUINA, TapaMETpaMH CTaHy Ta PiBHSHHS CTa-
HY PIJIMHH 1 razy.

" BHUKOPUCTOBYBATH TaONMII 1 AlarpaMu Ajs pO3paxyHKy THUIOBHUX Ta30T€PMOIAMHAMIYHHUX
MIPOIIECIB.

" BMITH 3allUCYBAaTH PIBHSHHS T'a30BOi JUHAMIKH JUTSI OAMHUYHOI [IBKU — CTAIliOHAPHI 1 HE-
CTaIllOHApHI: PIBHSIHHS HEPO3PHUBHOCTI, PIBHSAHHSA KIJTLKOCTI PyXY, PIBHSIHHS MOMEHTIB KiJIb-
KOCTI pYXY, PIBHSIHHSI €HEprii, BIIMOBIIHO, y IHTETPpaJbHOMY 1 AUBEPIEHTHOMY BUTIISII.
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BMITH 3allMCyBAaTH CUCTEMY PIBHSHB ra30BOi AMHAMIKU JJIS HAWIPOCTININX OO0'€KTIB: coIia
JlaBang Ta MIDKJIONATKOBOTO KaHaly, «TEIUIOBOI TPyOW», KaMepH 3TOpSHHS, KaHaily, MO
SIKOMY Te€4e B'SI3KHH ra3 («TpyOoH 3 TepTaM»).

BMITH 3allMCYBaTH CUCTEMY DPIBHSHb Ta30BOI JWHAMIKU IS MIPSMOTO 1 KOCOTO CTPUOKIB
VIIITEHEHHS.

BMITH 3alIUCYBAaTH CHCTEMY PIBHSIHB ra30BOi JUHAMIKH JUIsl yIapHOI XBWII1 Y BIAHOCHIH 1 a0-
COJIIOTHIH CHCTEMI KOOpJIMHAT.

BMITH 3aIllMCYyBaTH 3B'SI30K 301JIbIICHHS €HTPOIi 3 KOe(IIIEHTOM BCTAHOBIICHHS TOBHOTO
TUCKY JJIsl peaIbHUX MTOTOKIB PIIMHU Ta Tazy.

3aMKMCyBaTH 3B'I30K MK HaNpyraMu Ta AedopmariisiMu mo10 Ae(OpMOBaHOTO CEPEIOBHIIA.
3anucyBaty piBHsAHHS Hap’e-CTokcy.

BUKOPHUCTOBYIOUH T1APABIIYHUN MIIX11, M0 MPUBOAUTH 2-X 1 3-X MipHI 3a1a4i MPUKIATHOT
ripora3oJuHaMiKH 10 OJHOBUMIPHOTO BUTIISIAY, PO3paxoByBaTH IIJISIXOBI Ta MICIIEBI BTpa-
TH JUTSI CKJIQHUX T1APaBIIYHUX CUCTEM.

PO3paxoBYBAaTH PEAKTUBHY CHIIM (CHILY TSTH).

Po3paxoByBaTu OJTHOMIpHI JJO3BYKOBI Ta HAJ3BYKOBI IMOTOKH 13 BIUTUBAMH (T€OMETPUYHUM,
PO3XiTHUM, TETIJIOBUM, MEXaHIYHUM Ta B S3KICTHUM). AHANII3yBaTH OJIepKaHl pe3yIbTaTu.
Po3paxoByBatu npsiMi Ta KOCi cTpuOKa YIIUTbHEHHS.

pO3paxoByBaTH MapaMeTpy MOTOKY 32 (POHTOM yAapHOT XBHUIII.

PO3paxoByBaTH IUIOCKI MOTEHLIANbHI TeUii rasy.

po3paxoByBaTu napametrpu notoky IIpanarns-Maliepa.

PO3paxoByBaTH pO3Maja PO3PHBY.

pO3paxoByBaTH THUIOBI €JIEMEHTH 1 00’ €KTH MPUKIATHOI T1IPOTAa30IMHAMIKN: CTPYMHHHHI
Hacoc (@XKEeKTOp), MapaMeTpH MOTOKY Ta3y 1 mapu 3a ApOceieM, XapaKTepUCTHKH 3aTOIIEHO-
ro CTpyMEHs, apaMeTpu MOTOKY Ha 3pi3i coma JlaBaiio Ta 32 HUM Ha HEPO3PAXyHKOBOMY
pexXUMI.

pPO3paxoByBaTH CHUJIOBY B3a€EMO/III0 OAMHUYHOTO TPODIII0 Ta peuriTKu MpodiTiB 3 T03BYKO-
BUM 1 HaJ[3BYKOBHM ITIOTOKOM B JIBOMipHO{ ITOCTAaHOBIIi, BUKOPUCTOBYIOUHU 1) 3aKoH 30epe-
JKEHHS IMITYJIbCY, 2) METOT KOHPOPMHHUX Bi0OpaxeHsb, 3) Teopemy JKyKOBCHKOTO.

BMITH 3aIlUCYBaTH CUCTEMY PIBHSHB ra30BOi JTMHAMIKH Ui 1BOX(A3HOTO Ta30-piAMHHOTO
a00 mapo-piAMHHOTO TMOTOKY (TOOTO pO3paxoOBYBAaTH MapaMeTpu MPOIECiB B cUCTeMax 3 (da-
30BUM [IEPETBOPEHHSIM).

IIkana ouiHBaHHA: 0aJbHA i TPaaULiiHA

) OmiHka 3a TpaauIiiHOIO IIKAJIO00
Cyma 6amniB : : .
Icniut, nudepenniiioBanuii 3amik 3anik
90 —-100 Binminnao
75 -89 Hobpe 3apaxoBaHO
60— 74 3a/10BITHHO
0-59 HeszanosinpHO He 3apaxoBano
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13. MeToanuHe 320e3neYeHHA

1. Fluid and Gas Dynamics=I"ingporazogunamika : Guidance Manual for Laboratory
Works / O. Lysytsia, T. Mykhailenko, R. Turna ; Min. of Education and Science of Ukraine, Nat.
Aerospace Univ. named after N.Ye. Zhukovskiy "Kharkiv Aviation Inst.". - Kharkiv. - National
Aerospace University Kharkiv Aviation Institute, 2015. - 48 p. - 978-966-662-393-8

http://library.khai.edu/library/fulltexts/metod/Lisica_Fluid_and Gas_Dynamics.pdf

2. AmOpoxeBuu, M.B.['azoqunamMmuueckne (pyHKIIMU ¥ WX HCTOJIB30BAaHUE B PEIICHUH
3aaura3oBoil TMHAMUKH [3JIEKTPOHHBIN pecypc]: yueb. mocobue / M.B. AmOpoxxeBuy, B.A. Cepe-
na. — X.: anekTpoHnHas 6ubnuoreka Har. aspokocMm. yH-Ta uM. H.E. )KykoBckoro «Xapbk. aBuai.
nH-T», 2012. — 138 c.

http://library.khai.edu/library/fulltexts/metod/

3. brunkos B.H., 'opGenko I'.A., Koctukos A.O. Teopetndeckre OCHOBBI a3pOKOCMHU-
yeckoi TeruioTexHuku. Y. 2. OCHOBBI THAPOTA30IMHAMUKHA OOBEKTOB adPOKOCMHYECKOW TEXHUKH.
— XapsbkoB: Han. aspokocM. yH-T, 2004. — 132 c.

http://library.khai.edu/library/fulltexts/metod/

4. lunporazogmnamuka: Yueb. mocodue mo naboparopHomy mpaktukymy / Ilog pen.
O.H. KoctukoBa. — XapbkoB: XapbK. aBuail. UH-T, 1989. — 78 c.

http://library.khai.edu/library/fulltexts/metod/

5. MynmrykoB [[.A. CyOcranmnuoHanbHblie (OPMBI 3aKOHA COXPAHCHHS UMITYJIbCa ISt
NOTOKA MJICAIbHOM KHUJIKOCTH U UX MPUJIOKEHHE. YuebHoe nocobre.— XapbKoB: XapbK. aBUall. WH-
T, 1979.-52 c.

http://library.khai.edu/library/fulltexts/metod/

6. MynmrykoB J[.A. MuaTerpanshbie OpMBI 3aKOHOB COXPAHEHUSI UMITYJIbCA U MOMEH-
Ta KOJIMYECTBA JBIDKEHUS JIS MOTOKOB XUJAKOCTH U MX HCIOJIb30BaHUE. YueOHoe mocodmne.— Xa-
pbKOB: XapbK. aBuall. uH-T, 1979. — 68 c.

http://library.khai.edu/library/fulltexts/metod/

7. MynmrykoB JI.A. JluBeprentHbie (OpMBI ypaBHEHUH, OMUCHIBAIOIINX JIBH)KCHHE
cpelnsl B TypOoMammHax. YueOHoe mocobme.— XapbKoB: XapbK. aBuail. uH-T, 1995. — 73 c.

http://library.khai.edu/library/fulltexts/metod/

8. MynmtykoB J[.A. Oco0eHHOCTH OJHOMEPHBIX CTAIlMOHAPHBIX ABMXKEHHN KUAKOCTH
¥ ra3a. YueOHoe nocodne.— XapbKoB: XapbK. aBuail. uH-T, 1980. — 76 c.

http://library.khai.edu/library/fulltexts/metod/

9. MynmtykoB J[.A. OcoOeHHOCTH ONUCAHUS TEUCHUS B A3KOM CKUMAEMOM KHUIKOCTH.
VYuebHoe nmocobue 1o Kypey «l maporazonuHamukay.— XapbkoB: XapbK. aBuail. uH-T, 1980. — 56 c.
10. MynmrykoB J[.A. Teopust momoOust U pa3MEpHOCTEH B THApOra3oAuHaMuKe. ¥Yueo-

HOe nmocobue.— XapbKoB: XapbK. aBuaill. UH-T, 1995. — 56 c.
http://library.khai.edu/library/fulltexts/metod/
11. bopucenko A.M. T'mnporazonmnamuka (Koncnekr nekuuii). — XapbkoB: Xapbk.
apuail. uH-T, 1975. - 71 c.
http://library.khai.edu/library/fulltexts/metod/

14. PexomenioBaHa Jiireparypa.
14.1 Ba3zosa Jireparypa.

1. [lleBuenko T. O. KoHcnekT ek 3 nucuuiiiny « TexHiuHa MexaHiKa piIMHH Ta Ta-
3y» (VI CTYIEHTIB 2 KypCy JEHHOI 1 3a09HOi (hopM HABYaHHS crienianbHoCcTi 192 — ByniBHUITBO Ta
nuBiIbHA 1HXKeHepis) / T. O. IlleBuenko ; XapkiB. Hall. YH-T MicbK. Tocm-Ba iM. O. M. bekeTtoa. —
XapkiB: XHYMI im. O. M. Beketosa, 2017. — 101 c.
https://core.ac.uk/download/pdf/132273054.pdf
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14.2  donomixHa JiTepaTtypa.

1. A6pamosuu I'.H. Ilpuxmnagnas razoBasauHamuka. B 2-x 4. Yye0. pykoBoacto: s
BTY30B.— 5-¢ U3, mepepad. u gom. — M.: Hayka. ['n. pea. ¢us.-mart. mut., 1991. — 600 ¢
n 304 c. — ISBN 5-02-014015-5 u ISBN 5-02-014962-4.
2. AtanoB I'.A. I'azoBas quHamuka: Yue6. mocobue. — K.: Beima mkosa, 1991. — 359 c.:
WL
3. Jlowmsackuii JI.I'. Mexanuka KMIKOCTH U ra3za.— 5-e u3., nepepad. u non.— M.: Hayka,
1978. - 736 c.
4.  Yepnsii ['.I'. ['a30Bas nuHaMuka: Y4eOHUK 711 YHUBEPCUTETOB M BTY30B. — M.: Hayka.
I'n. pen. ¢us.-mar. nmur., 1988. — 424 ¢.—ISBN 5-02-013814-2.
5. Cenos JI.. Mexanuka cruiomHo cpenbl: B 2-x T. — M., 1983 u 1984.
6. Cenos JI.U. Metonbl mogo0ust 1 pa3MepHOCTH B MexaHuke. — M.: Hayka, 1964. — 814 c.
7. [ToBx M.JI. TexHuueckass ruapoMexaHuka. 2-¢ u3fd., Aom. — JI.: «MaluHOCTpOCHHEY,
1976. - 504 c. c un.
8. OBcsnaukoB JI.B. Jlekuun mo ocHOBaM ra3oBoi nuHamuke. — M.: Hayka, 1981.
9. ety M.E., 3apsukun A.E. I'maporazogunammuka: VYued. mocobue st BY30B. —
M.:DOneproatomusaart, 1984. — 384 c., ui.
10. Ceprens O.C. Ilpuknagnas ruzaporazoauHaMmuka. — M.: Mammnoctpoenue, 1981. —
376c.
11. [Hammu B.M. I'mgpomexanuka: Yue0. /Ui TeXH. By30B. — M.: Bricmas mk., 1990. —
384 c. c un. ISBN 5-06-000707-3.
12.  HexkpacoB b.b. 'ugpaBinnka u €€ npruMeHEHUE Ha JIeTaTelbHbIX anlnaparax. — 2-€ u3g.,
nepepad. u gon. — M.: MammHoctpoenue, 1967. — 368 c.
13.  Bynuc JI.A. TepmoauHaMuka ra3oBux nNotokoB. — M.: Oneprus, 1960. — 303 c.
14. bexunes B.C., [TankoB O.M., fIucon P.A. I'a3oBas nuHamuka ra3oTypOMHHBIX U KOMOH-
HUPOBAaHHBIX YCTaHOBOK. — M.: MammnocTtpoenue, 1973. — 392 c.
15. Koncrantunos FO.M. I'mapasnuka: YueOuuk. — 2-e¢ uza., nepepad. u gom. — K.: Beima
mik.., ['omoBHOE M371-BO, 1988. — 398 c., uin. ISBN 5-11-000072-7.
16. IIpanaras JI. 'uppoaspomexanuka. — M.: u311-BO HHOCTp. JUT., 1949. — 520 c.
17.  Hlmuxtunr I'. Teopus norpannydsoro cinosti. — M.: Hayka, 1969. — 742 c.
18. CrenukoB A.A. 3agauHuK MO rUApora3oBoi nuHamuke. — M.: Mammnoctpoenue, 1980.
—180c.
19. CawmoitnoBuu I'.C., HurycoB B.B. C6opHuk 3amay nmo rugpoaspomexanuke. — M.: Ma-
muHocTpoeHue, 1986. — 152 c., mi.

14.3 Indopmaniiini pecypcu

1. biomioreka HAKY «XAl».

2. Meroanunuii kabineT Kadeapu.

3. Mepexa Internet.

4. Caiit kapeapu www.k205.khai.edu
https://mentor.khai.edu/course/view.php?id=2870

[Iporpamy ckmana K.T.H., aoi. kad. 205 M. B. AMOposxkeBu4
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15. KOHTPOJIbHI IMTAHHSA 3 HABYAJILHOI JIUCIIUTIJITHA
IIpuknagna rizporazoauHamika
rajay3b 3HaHb: 14 «EjlekTpu4Ha iHKeHepisa»

crneniajJbHicTh: 144 «TenioeHepreTuka»

Mopyas 1
1. 3anucaty piBHSHHA €HEPTii A CTAlliOHAPHOTO OJHOBHUMIPHOTO MIOTOKY B 6€3pO3MipHOMY BHUTJIALI.
2. 3anuuiTe CUCTEMY PiBHSIHB TiIpOra3oArHaMiKu (HEpO3PUBHOCTI, PyXy Ta €Heprii) y iHTerpaJbHOMY

Ta nmudepeHItiaTbHOMY BUTIISAL UTSE KOHTPOJIBHOTO 00’ eMy (miaxim Einepy). SIkiit BUrIsSa Mae Ta K caMa CH-
cTeMa g KOHTpodbHO1 MacH (y miaxomi Jlarpamka)?

3. JluseprentHa hopma 3ammucy CUCTEMY PIBHSIHB T1IPOTa30uHAMIKH.

4, Y 4oMy CyTh TilOTE3H 3aMHUKaHHS. 3alHIIiTh PIBHAHHSA 3aMUKAHHS IS CACTEMH PIBHSHB TiIporaszo-
IVHAMIKH.

5. Ha3BiTh yMOBH OHOBH3HAYEHOCTI CHCTEMH DPiBHSHB TiApPOra30AMHAMIKH, IO TaKe ITOYATKOBI i rpa-
HUYHI YMOBH. Y SIKOMY BUIIaJIKy MOXKYTb OYTH BiZICyTHIMH ITOYATKOBI yMOBH?

6. [I{o Ha3uBaeThCS KpaiioBoOIO 3a1aueio TigporazoanHaMiku? SIKi iCHyIOTb METOAM PO3B’s3aHHs Kpano-
BOI 3a/1a4i T1Ipora3ofuHaMiKu?

7. [Tepma i mpyra TeopemMu Teopii momiOHOCTI Ta po3MipHOCTed. [Tpukiaam.

8. Kpurepianpai umcna y rimporazomumHamini: Pewnonwaca, Eimepa, ®pyna, Ilpamnrns, IlyaccoHa,
Crpyxamns, Maxa, TOKa3HHK 130€HTPOIH, TXHIH (DI3UIHHIA 3MICT.

9. 3anuiiTe KpuTepianbHi piBHSIHHSA TiApOra3oIuHaMiLl.

10. Po3kaxiTh Mpo HAWMOUIMPEHILI CIPOIICHHS: JiHEapu3allilo PiBHSIHb, CIIPOILEHHI TPaHULll pO3paxyH-

KOBOi 00J1acTi, moAiii Tedii Ha 06JacTh B'SI3KOTO MOTPAHUYHOTO MIApY i HEB'A3KOi 30HM MOTEHLIHHOT Tedii, i
TaK Jaji.

11. 3anumIiTh CHCTEMY PIBHSHB IS TYpOYJICHTHUX CTpyMiB. DIIyKTyarlii mapamMeTpiB MMOTOKA.

12. I"azomuHaMiuna GyHKIiA TemMmepaTypu T(L) (a Tak ke (t(M)): 1i disuunuii 3mict, Gopmymna, rpadix. Ii
3HAYEHHS B KpUTUYHOMY TiepeTuHi. [azonunamiuna ¢pyHkiis Tucky (L) (a tak sxe (m(M)): ii ¢isuunuii 3micr,
dopmyma, rpadik. Ii 3HaueHns B kpuTHUHOMY TepeTHHi. I'a3oauHamMivHa GyHKIis mimsHOCTI &()), (2 Tak ke
(e(M)): Ti pizmunmii 3mict, Gpopmyna, rpadik. i 3HAUEHHS B KPUTMUHOMY TIEpPETHHI.

13. lazopunamiuna ¢yHkuUis BuTpatH q (A), i ¢izuunmii 3mict, rpadik. Yu moxe q (1) 6ytu Oinpme 1 i
yomy?
14. PiBusiHHs XpucTnanoBuya. Po3MipHICTh KOXKHOTO IapaMeTpa, 110 BXOJUTD Y piBHSAHHA. SIK BU3HAYH-

TH KOHCTAaHTY M B piBHsIHHI XpucTraHoBn4ya? YoMy OpiBHIOE KOHCTaHTa M JUIA MOBITPsI, BOAHIO, BOASHOI
napu? SIK 3a JOTIOMOTOI0 PiBHSHHS XPUCTHAHOBUYA 3HANUTH TIIONTY KPUTHIHOTO MEPETUHY?

15. lazoguHamivHa GyHKIIS iMITyascy z (A) - popmyda i rpadik. 3anucatd BUpa3 MOTOKY ITOBHOTO M-
MyJIBCY JUTsI OMHOBUMIPHOT Teuii yepe3 razoanHamMiuny ¢GyHKIio z (A). BeanunHa MOTOKY MOBHOTO IMITYJIBCY
B KPUTHYHOMY TIEPETHHI KaHaTYy.

16. HazBatu Bunu BiummBiB Ha NOTiK. CHopMyIroBaTH 3aKOH 3BEPHEHHS BIUIMBY i OCHOBHI CIIJACTBa 3
HBOTO.

17. Sk BITMBAE 3BY)KEHHS KaHATy Ha IIBUAKICTH T03BYKOBOTO MOTOKY? ChOpMyIIONTE 3aKOH 3BEpHEHHS
BIUIMBY CTOCOBHO ['€OMETPHYHOTO BILIHBY.

18. Hawmarmoiite comuto JlaBans, sikuii IEpeTHH HA3UBAETHCS KPUTHUYHUM, YOMY IUIOIIA KPUTHKH MiHIMa-
npHA? SIBUIIE 3amMpaHHs CTOCOBHO N0 corura JlaBamsa. CxeMaTndHO 300pa3iTh 3MiHY MIBUIKOCTI IMIOTOKY, HO-
ro TeMIEpaTypH 1 TUCKY Y3J0BX corria JlaBas.

19. Sk BIUIMBAE MiABEACHHS TEIUIOTH HA MIBUAKICTH JO3BYKOBOTO MOTOKY? HaI3BYKOBOro moToky? Cdo-
PMYJIIONTE 3aKOH 3BEPHEHHS BIUIUBY CTOCOBHO TETJIOBOTO BILIMBY.
20. 300pa3iTh cxeMy TEIUIOBOTO COIIA, 3aMUIIiTh CHCTEMY PiBHSIHB Ui HOro po3paxyHKy. B womy moss-

rae sIBULIC 3allMpaHHs U TEIUIOBOTO cormia. 300pa3iTe XapakTep 3MiHM MIBHIKOCTI MOTOKY, HOTO TeMIlepa-
TYPH 1 THCKY Y3[0BX TEIUIOBOTO COTLIA.
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21. 3anuImIiTh CUCTEMY PiBHSHB T1APOTa30JuHAMIKH JIJIs1 OMHOBUMIPHOI, CTaIliOHapHOI, aaiadaTHol (eHep-
roi30JIb0BaHO1) TeUii B’I3KOT0 ra3y y370BkK KaHAITY 3 HE3MIHHOIO TUIOIICIO Mepepizy.
22. lazopunamiuna ¢ynkuis y(A), ii BractuBocTi 1 rpadik. 3 skoro piBHsIHHS BoHA oTpumyeTbesa? [lpu

SIKOT IIBUAKOCTI MOTOKY A TazoauHamiuHa ¢yHkuig x(A) mae miHiMyM 1 gyomy. Un moxe I'I® y(A) OyTtu He-
CKiHYEHHO BEJIMKOIO BEITMYMHOI0, OYTH MEHIIE OJWHUIL, TOpiBHIOBATHCS HYIO? [10SCHITE BiJTOBI b,

23. SIx 3MIHIOIOTBCS TIOBHA TEMITepaTypa 1 MOBHUH THUCK MOTOKY Ta3y Y BHIIAIKY «PyXY i3 TEPTAM»? K
3MIHIOETHCS CHTPOITISI IIOTOKY? MOTIK IIOBHOTO IMITYJIBCY? TIOTIK TIOBHOI eHTabIIii? I10sICHITS.

24, Ilo Take mpuBecHa JOBXKHHA TPYOH, T OMUHUII BUMIPIOBaHHS, po3paxyHKkoBa (Gopmyia. SIk npuse-
JIeHa JTOB’KMHA TPYOH OB’ A3aHa 13 0€3pO3MIpHUMH MIBUAKOCTSIMH MOTOKY Ha BXOJI Y KaHall A; Ta BUXOIi 3
KaHairyAd,?

25. Slka cxema po3paxyHKy pO3IOALTY MapaMeTpiB ra3y B3JAOBXK MPOCTOI «TpyOi 3 TepTsam». Sk came Bo-
HH BUIIAJAIOTH? SIK TepTs BIUIMBAE Ha MIBUIKICTH JO3BYKOBOT'O Ta HAa/I3BYKOBOTO MOTOKiB? YoMy Ha m03ByILI
BIUIMB TE€PTS JOBOIUTH A0 30UIBIIEHHS IBUIKOCTI IIOTOKY?

26. [NosicHiTh 3aKOH OOEPHEHOCTI BILIMBY Y pa3i BIUIMBY B’SI3KOCTi. YW MOKHA BUKOPUCTOBYIOUH TUTBKU
«e(heKTu TepTa» PO3irHaTh J03BYKOBUI €HEProi30IbOBAHU MOTIK razy y UMIIIHAPUYHOMY KaHaMi 0 Ha/l3BY-
KOBOi mBUAKOCTI? Yomy?

27. [o Take xpu3a Tedii y «Tpy0i 3 TepTsiM»? Ska moBeiHKa OTOKY B Pa3i 3aKpUTHYHOI TOBKHUHHU TPY-
6u? 1o Take rpaHUYHA JOBXKHHA TPYOH, K BOHA 3AJICKITh BiJl IIIBUIKOCTI IOTOKY Ha BXOl Y KaHai A;?

28. Po3moBicTh Tpo MeXaHIYHMIA Ta BUTPATHUH BIUTMB Ha TOTIK. SIK 3MiHIOIOTHCS TTOBHI Ta CTATHYHI Ta-
paMeTpu TOTOKY TIPU MEXaHIYHOMY Ta BUTPATHOMY BILTUBAX Ha MOTIK?

29. Hagenite cucreMy piBHSHB TiIpora3ofrHaMiK y BUIIAJIKy MEXaHIYHOTO Ta BUTPATHOT'O BIUIMBIB. Sk
caMme BUTJIS/Ia€ MEXaHIYHE COILIO?

30. [I{o Ha3mBaeThCst KOMOIHOBaHUM BITMBOM. MeToauka Horo po3paxyHky. Cucrema piBHSAHB Tifpora-
30IMHAMIKH JJI PO3PaxyHKy KOMOIHOBAHOTO BILIMBY Ha IOTIK Ta3y.

31. [llo Ha3uBa€ETHCS MPAMUM CTPHUOKOM YIiIbHEHH? UM npsMuli CTPHOOK BIAPI3HIETHCS Biff KOCOTO

cTpubKa, Big yaapHoi XBuwii? Sk B IpsAMoOMy CTPHOKY 3MiHIOIOTHCS IIITBHICTE, TUCK, TEMIIEPATypa MMOTOKY, K
3MIHIOETHCA HOTO MIBUAKICTH?

32. 3amumite Gopmyny Ilpanntisa. Chopmyniolite Teopemy LlemmieHa cTOCOBHO MpsIMOTro cTpHUOKa
VINITEHCHHS.
33. Sk 3MIHIOIOTBCS TIOBHI MapaMeTpu NoToky T* i P* B mpsamomy ctpubky ymtinsHennsa? o na3usa-

€ThCsI KOe(illiEHTOM BiTHOBJICHHS MOBHOI'O TUCKY G? 3amMIIiTh (GOpMYyIIy.
.. . T. .
34. CHiBBiIHOIIEHHS CTATHYHMX MAPAMETPIiB MOTOKY Ta3y 2/T1’ P2 /P1’ P 2/ py 32 TIPAMHM CTPHOKOM i

nepesa NpsSMUM CTPUOKOM YIIiIbHEHHS.

35. 3anumite cucteMy piBHAHD ['J] i po3paxyHKy HpsMOro crpuOka ymiiabHeHHsS. 3akoH [Ipanaris
JUTSL TIIBUJIKOCTEH 10 1 micist cTpruOKa. Un MOXKIHMBHI CTPUOKOMOAIOHUH Mepexia MOTOKY i3 03ByKa Ha Haj-
3ByKk? BiamoBinp oOrpyHTyiiTe.

36. YMoBH icHyBaHHS 0e3BUXpOBUX Tedil. CHcTeMa piBHAHD Ta TPAHUYHI YMOBH OO TJIOCKOTO OE3BU-
XPOBOTO PYXY HECTHCIIMBOI PiJIVHH.

37. [ToTenrtian mBUAKOCTI 1 HOT0 BH3HAYCHHS IO 3aJaHOMY OO0 IMIBHAKOCTEH. [HTerpan Jlarpamka-
Komri. @yHKITIS TOKY. Ii rigpoauHaMigHui ceHc. PiBHsHHS Jlammacy mjis mMOTeHIiany MBUIAKOCTI 1 QyHKIIl
TOKY.

38. 3acrocyBaHHs (DYHKI[iHi KOMIDIEKCHOT'O 3MIHHOTO JUISl OIUCY TUIOCKOTO O€3BUXPOBOI'O PYXY HECTHC-

nuBoi piguHy. KoMIutekcHu moTeHmian (XapakTeprucTHuHa QyHKIis) 1 HOro CKIIaJoBi: i30MOTeHIiabHI JTiHiT
1 J1iHiT cTpymy. KommniekcHa MBHIAKICTD Ta KOMIUIEKCHO-CIIONYYeHa IBUAKICTS.

39. KomriekcHi OTeHIianu ASsIKUX HARTIPOCTIMNX MOTOKIB: (OAHOPIIHUN TUIOCKONapaieIbHUHN TOTIK,
JKEPENo/CTiK, TOUKOBHi BUXOp (SAPO BUXPIO), AUIONB). IX XapaKkTepucTUKN (KOMILIEKCHHI MOTEHIAT OJl-
HOPIJHOTO IJIOCKOIApajIebHOTO IOTOKY, 00'€MHI BHTpaTa JKEpeaa/CTOKy, LMPKYJIALisS BHXOPY, MOMEHT
JTATIONTIO).

40. Meton HaknaneHHS MOTOKIB: BUXPOIKEPEIO/BUXPOCTOK, OE3UUPKYIISILiHE OOTIKaHHS KpPyroBOTO
UIHAPY OJHOPITHUM OTOKOM. Po3moain THCKY Ha MOBEPXHI KPYrOBOTO LMIIIHAPY.

41. Hupkynsuiiianii 00TiKaHHS KPYroBOro LHMIIHAPA OJHOPIIHUM MOTOKOM. Po3moain Tucky Ha moBepx-
Hi KPYTOBOTO IWIIHAPY.

42. [Moustts ocobmuBoctei. [1oTik mo6NMM3y MIackoi CTiHKY (YSBIIOBaHI OCOOJIUBOCTI).
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43, OOTikaHHs TiT 10BLIBHOT Qopmu (MpHeaHaHI 0c00auBOCTI). OOTIKAaHHS KPYT'y MOTOKOM Bia 0COOIH-
BOCTE.

44. Merton koH(pOpMHEX BinoOpaxeHs. ['inpoauHamMiuHuil ceHe KOH(POPMHUX BiTOOpaKeHb.

45. Oortikanus xkyta. OOTiKaHHS AOBUIBHOTO KOHTYpY. 3araibHuUi BUMIIAA (YHKUIi, 110 3AIHCHIOE KOH-

(hopMHe BioOpakeHHsS. BCTaHOBICHHS B3a€EMHO-O/THO3HAYHOI BiITIOBITHOCTI HA OCHOBI PO3KIIATaHHS B PSIIT
Jlopany.

46. Merton ronorpady. Ilpuxiaa BukopucTaHHS MeTOay romorpady Ui HOIIYKy ONTHMaibHOI (Gopmu
IUIOCKOT'O MOBITPSA3a0ipHUKY.
47. ®opmyna Yammurina. [Toctynat XXykoBcskoro-Harurina.
48. dopmyna KykoBCHKOTO IS MiAHOMHOT CHIIH.
49. AepoarHaMiuHi XapaKTepUCTUKU NPoiro. [HIYKTUBHUIA OMip KpWiia KiHIIEBOTO PO3Maxy.
50. Pimenns 3agaui oOTiKaHHA TiJT METOAOM OE3MEPEepBHO PO3MOAiIEHHX ocobiuBocTed. HampykeHHs
BUXPOBOTO 1apy. Buxposuii omip mpodiio.
51. Oco0IMBOCTI ONMHCY TUTACKUX MTOTEHITIATBHUX TEUil razy.
Moayab 2
52. Jlineapusauisi piBHAHHS MOTEHIiay MBUAKOCTI. CucTeMa piBHSHB JUIS JTiHEapi30BaHUX MOTOKIB. Pi3-
HUILA MK JO3BYKOBUMH 1 HQI3BYKOBHMH TEUISIMH Tazy.
53. HanzBykoBa Tedist B KaHaJl 3MiHHOTO TIepepizy ad0 HalpsAMKY.
54, BigbutTs 1 mepeTHH JiHeapi30BaHUX XBHIIb.
55. CxeMa BHTIKaHHS Ta3y i3 cornia JlaBams (Mane BIIXWICHHS BiJl pO3paXyHKOBOTO PEKHUMY ).
56. Mertoxa XapaKTepUCTHK. XapaKTePUCTHKH MEPIIOTro Ta Apyroro ciMmeicTna. JIiHiT 00ypeHHS SK Xapak-
TEPUCTUKU. 3MIHCHHS IIBUIKOCTI Y3IOBX XapaKTEPUCTHK.
57. PiBHSIHHS XapaKTEpUCTHK B IIOCKOCTI rofgorpady meuakocti. Bubip cranoi y piBHSIHHI XapakTepHuc-

TUK. YOTHpH OCHOBHI 3aJa4i MOTEHIiaIbHOI Teyii ra3y, 10 PilllafoThCsl METOJJOM XapaKTEPUCTHK.
58. Teuis [Ipanntnsa-Maiiepa. Po6oui popmymm.

59. Koci cTtpubku yurinbHeHHS. YMOBH AMHAMIYHOI CYMICHOCTI Ta po0odi (POpMyNH AJisl KOCUX CTPHOKIB.
60. VY aapHa moJisipa, il piBHsSHHA. [IBa THIy KOCHX CTPHUOKIB: CHJIbHI 1 c1a0ki. OOTIKaHHS KJIUHY HaI3BY-
KOBUM IIOTOKOM I1iJ] HyJIbOBUM KYTOM aTaKH.

61. B3aemonist cTpuOKiB 3 TBEPIOIO MMOBEPXHEIO, 3 MEXKEIO CTPYMEHS, MK COO0I0 Ta 3 XBHJISIMU PO3IITH-
PEHHSL.

62. CxeMa Haa3ByKOBOT'O CTPYMEHS 3 BUCOKHM CTYIICHEM HEPO3pPaxyHKOBOCTI.

63. JlaminapHuii, TypOyJIeHTHHH 1 3MiIIAHMIA MEKOBHUH IIap Ha MUIACKiN CTIHIII.

64. BB cTHCAMBOCTI Ta MO3I0BKHBOTO TPAIIEHTY THCKY.

65. B3aemogis MexoBoro mapy 3i cTpuOKamH.

66. CtpyMeHEBUH MEXOBHI mIap.

67. Oco06mMBOCTI BUTIKAHHS PITUHU 1 Ta3y Yepe3 OTBOPH 1 HACAIKH.

68. ButikaHHS piTuHA Yepe3 «Mall» OTBOPH B TOHKIHM CTIHII: pO3paXxyHOK CEpPEeaHBOI MMBHUIKOCTI, BUTpa-
TH, TPAEKTOPil CTPYMEHS PiAWHH.

69. Oco06aMBOCTI BUTIKAHHS PIAUHM 1 Ta3y Yepe3 3aTOIUICHI OTBOPH.

70. Oco06aMBOCTI BUTIKaHHS PIAMHY 1 Ta3y Yepe3 30BHIIIHIN NUIIHApUIHUN Hacagok. OcoOIMBOCTI BHTI-
KaHHS Yepe3 HacaJIKU iHIINX BUIIB.

71. CuIoBmii BIUIUB IOTOKY HA CTIHKH, 10 HOr0 0OMEXYIOTb.

72. Oco0IMBOCTI 3aTOTUICHUX CTPYMEHIB piguHM 1 razy. CTpyKTypa Tedii 3aTOIUICHOT'O CTPYMEHS 1 po3-
PaxyHKOBI 3aJIeKHOCTI I HOTO.

73. [Toxi6HICTh MPOdiTiB IBUAKOCTEH, KOHIICHTPAIl pCUOBHHH 1 TEMIIEPATyPH.

74. CtpymeHi B 0OMEKEHOMY 1 HamiBOOMEKECHOMY MpOCTopi. B3aemomis XBUJII THUCKY 1 XBHIJII po3psi-
JOKEHHSI 3 TBEPJOIO CTIHKOIO Ta TPaHUIICI0 cTpyMeHs. OOk Hei30TepMiUHUX CTPYMEHIB.

75. [Tpusznauenns i cxemu exxexTopis. PoOoumnii mpouec exxexropa. KpurudaHi peskuMu poOOTH €3KEKTopa.
3anupaHHs eXXeKTopa. XapaKTEpUCTHKU eXeKTopa. Pexxum Tedii Ha BUXOA1 3 KaMepy 3MilIyBaHHS €KEKTOpa.

76. OcobnuBocTi poOOTH eXKeKTopa 3 HAA3BYKOBUM coruioM. HabmmkeHi popMynin po3paxyHKy €KeKTO-
pa.

77. Teopist exxeKTOpHOTO 30UIbITyBaYa PEAKTUBHOI CHIIM (IBOKOHTYPHUU TOBITPSHO-PCAKTUBHUN IBU-

TYH).
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78. Po3paxyHOK ra30BOro €XEKTOp Ha OCHOBI PIBHOBaXKHOI cTamioHapHOl Moxeni. Habmmwkeni Gpopmysu
PpO3paxyHKy exkekTopa. HamiBeMmipuuHi criiBBiJHOIIEHHS PO3PaxyHKY €XKEKTOpa.

79. OCHOBHI ITOHATTSI MEXKOBOTO 1apy. JlaMiHapHUIA MEKOBUH mIap.

80. IarerpansHe criiBBigHOmEHHS [IpaHaTis AN TaMiHAPHOTO MPUKOPAOHHOTO LIApPY.

81. TypOyneHTHICTb 1 11 OCHOBHI CTaTHCTUYHI XapakTepucTUKU. PiBHsHHS PeitHonbaca amist TypOyneHT-
HOI'O TIOTOKY.

82. [Tepexin Bix JamMiHapHOTO 0 TYpOYJICHTHOTO PEKUMY Tedii B MEKOBOMY Iapi.

83. Jlaminapuuii, TypOyJICHTHUH 1 3MINTAaHWA MEKOBHH IIap Ha TUTACKIN CTiHII. BIUIMB CTHCIMBOCTI Ta
MO37I0BKHBOTO TPAIiEHTY THCKY Ha TMIPUMEXKOBIH Im1ap.

84. [Mpuknann maOCKUX aBTOMOAEIBHUX pimeHb [Ipanaris.

85. Tennosuii i audy3anii MexxoBuit map. Bigpus mexxoBoro mapy. Bzaemonis MexxoBoro mapy 3i cTpu-
Ooxamu. CTpyMeHeBHI MEKOBUH map. YPaBIiHHS TeUi€lo B IPUKOPAOHHOMY IIapi.

86. 3arayipHi BIACTUBOCTI CTPYMEHIB. 3MiHa MapaMeTPiB Y3A0BXK JOBKHHU CTPYMEHS.

87. [TowaTkoBuit 1 MepeXimHUA BiApi3ok cTpyMeHss. OCHOBHUHN BiAPI30K CTPYMEHS Y CYITyTHROMY TTOTOIII.

Brutus Hei300apivyHOCTI CTPYMEHS HA 3aKOHOMIPHOCTI Horo nomupeHHs. OJHOBUMIPHA TEOPis TOYaTKOBOIO
("razoguHaMigHOTO") BiZPi3Ky HEPO3PAXyYHKOBOTO ITOHAI3YKOBOTO CTPYMEHSI.

88. OCHOBHI TEOMETPHUYHI ITAPAMETPH KPHIIOBOTO TPOGIITIO Ta PEUITKH MPOd1iTiB.

89. Teopema XKyKOBCHKOTO PO CHJIOBY Jit0 MOTEHIIHHOTO TIOTOKY. BITUB B'I3KOCTI Ha CHIIOBHI BIUIB
MIOTOKY.

90. AepomuHamidHi KOe]illieHTH.

91. [Ipodine B muiockomy morowi HecTucauBoi pinmmHu. J{o3BykoBe oOTikanHsA mpodimo. Haazeykose
oOTikanHs npodinro. HaBkono

92. 3BYKOBE OOTiKaHHS MPOQiIIIo.

93. OOTikaHHs peUniTKU MPoQiIiB JO3BYKOBUM MOTOKOM ra3y. OOTIKaHHS PEIIiTKH MpodisiiB MOTOKOM

rasy 3 HaJ3BYKOBOIO OCHOBOIO CKJIaJ0BOIO MBHUAKOCTI. OOTIKaHHS PENITKH HAI3BYKOBHX MPOQIIIB IIOTOKOM
rasy 3 JI03ByKOBOIO OCHOBOIO CKJIaJIOBOIO IIBHUAKOCTI.

94. Oco6IMBOCTI MPOCTOPOBOTO OOTIKAHHS OAMHUYHOTO KPWJIa i peIIiTKu NpoQiiiB.

95. [Mapuuit Buxop. CX0MKEeHHS BUXOPY 3 3aIHBOI KpOMKH Kpuia. ['inoTe3a Yamurina-KykoBcbKoro.
96. OCHOBHI TTOHSATTS TiIPOJMHAMIKH TUCTICPCHUX CEPEOBUII, BUX1/IHI TIOTE3H.

97. KonueHnTpariist KoMIoHeHTy 00'eMHa i MacoBa.

98. Cucremn «ra3 - TBEpi 9aCTKI», «PiIuHA - TBEPi 9acTKu». [ToBeaiHKa TBEpAOi 1307 5b0BAHOIO YaCTKH.
BuTanHs TBepAMX YACTUHOK B PI3HUX IIOTOKAX.

99. KoedirienT omopy npu 00TiKaHHI TBEPAOTO Tijla CTAIUM ABOGA3HUM IMOTOKOM. CTanid 1 HeCTaImi

MOTIK Ta30PIIMHHNX CYMIIIeH.

100.  Bwutpara pigunu, razy Ta ra3opiAnHHOI CyMmimIi.

101.  OcamxeHHsI MOHOIUCTIEPCHOT 1 omigucnepcHoi cycnensii. CTUCHYTE OCa/IKEHHS TBEPANUX YaCTHHOK.
102.  IlpuHOMOM TiAPaBIiYHOTO PO3PaxyHKY BiACTIHHMKIB. 3BaKyBaHHS YaCTHHOK BHCXiIHUM MOTOKOM.
[ToHATTS Mpo TCeBO3piKEHNUIT map.

103.  3axoHu 30epexeHHs A 1Bo(a3HUX MOTOKIB. 30epeKeHHsS MacH KOMITOHEHTa. 30€PE)KECHHS IMITYJIb-
cy. [lepeneceHHs IMITYJIbCY Yepe3 MOBEPXHIO B CyMillIax.

104.  Bsaemonis Ha Mexi noginy (a3 y aBoda3sHHX MOTOKIB. YMOBH CYMICHOCTI Ha IpaHHUIl po3zainy das3
JUTSI IOTOKY MacCH, IMIyJIbCY 1 €Heprii. YMOBH CyMiCHOCTI Jis OiHApHUX ABO(A3HUX CHCTEM.

105.  JIBodaszni notoku piguHu. Kpuruuna mBuakicTs. [I[pHHIMIN TigpaBIivHOTO PO3pPaxyHKy TpyOoIpo-
BOJIIB 1 amapartiB 3 1BoQa3HOI piANHOIO.

106.  OcCHOBH TiIpaBIiYHOTO PO3PaXyHKY PyXy 1 OCaIKEHHS 4acTHHOK B mortoui. Kpuza omopy. InTencu-
¢ikauis nepemiryBanss. bapooTax.

107.  Illo Take kapitamis?Teuii 3 po3BuHEHOO KapiTamieto. Kimracudikaiist Tumis, crtamii i GopM po3BUTKY
KaBiTalii.

108.  OcCHOBHI IOMYIIEHHS i CXEMH KJIACHIHOI Teopii pO3BMHEHOIO KaBiTallii. BIuB B'SI3KOCTI 1 MIOPCTKOC-
Ti. OLiHKa yuca KaBiTarii.

109.  TlopiBHAHHS pi3HUX MOJeJNeH PO3BUHEHOIO KaBiTamii. CXJIomyBaHHs OyIb0aIloK B i/1ealIbHIH 1 B'SA3KiH
PIAMHY MpH KaBiTalii.



