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1. Onuc HaBYAJIBLHOI AMCHUILIIHI

I'any3b 3HaHB,

XapakTepucTHKA

KinbKicTh KpeauTiB —5

I'any3b 3HaHB
14 «EnexTpuyHa iHXEHEPISD)

Monyni — 2

3MICTOBUX MOJYIIB — 2

[HuBinyansHEe HAYKOBO-
JIOCITiIHE 3aB/IaHHS
-1PP:

Po3paxyHok comia JlaBairo

(ump 1 Ha3Ba)

HajimenyBaHHS . . HABYAJBHOI M CUMILTIHA
. HANPSAM NiAT0TOBKH, OCBITHBO-
NMOKAa3HHUKIB ey e o
kBaJiikanilinuii piBeHb nAeHHa popma
HABYAHHA
O06oB’s13k0Ba

CrneuiajbHIiCTh:
142 - «EHepreruyne MAIITHHO-
OvyIavBaHHID»

(ko7 Ta HallMEeHYBaHHA)

OcsiTHi nporpammu:
«["a30TypOiHHI YCTAHOBKM 1

HaBuaabHuii pik:
2024/2025

3 TCTIJIOBOIO HACaaAKOIO
(Ha3Ba)

3arajbHa KIJIbKICTh TOAUH —
150/72

TwxHeBUX rOAUH AJIS IECHHO1
dbopMu HaBYAHHS:

aymutopuux — 4,0; 5,0

CaMOCTIHHOT poOOTH CTyAEHTa
—4,88

KOMIIPECOPHI CTaHIID»
(mmdp i Ha3Ba)

PiBeHb BHIIIOT OCBIiTH:

nepumii (0aKajJaBpCchLKHUii)

Cemectp
4-1

Jlexnii
32 roa.

IpakTHyHi,
ceMiHapChKi
16 roa.

JlabopaTopHi
24 ron.

Camocriiina podora
78 roa.

InguBinyanbhi
3aBIaHHA:
30 rox.

Buna konTpoJio:
icnuT

CriBBiTHOIIIEHHS KUTBKOCT1 TOAWH ayJUTOPHUX 3aHSTH JI0 CAMOCTIHHOT pOOOTH CTAaHOBUTH:

Jutst aennoi popmu HaBuanus 72/78=0,92.




2. Meta Ta 3aBIaHHSA HABYAJLHOI JMCIUILTIHA

Meta — Merta BUBYCHHS — NPHUI0AHHS 3HaHb, BMiHb 1 HABUYOK, 110 JO3BOJIATH PO3POOIATH

CIIPOIICHI 3MICTOBI Ta MaTEMATHYHI MO Ta30IMHAMIYHUX MPOIIECIB y TEIUIOBUX JIBUTYHAX, €Jc-
MEHTax ra3oTypOiHHOT TEXHIKH 1 eHEPreTUYHOr0 00JIaAHAHHS KOMIIPECOPHUX CTAHLIIH.

3aBianHa: Y pe3ynbTari BUBUCHHS HABUAIBHOI TUCIMILIIHKA CTYJCHT MOBUHEH MaTH 0a30Bi

3HAHHS B rayysi riipora3oJuHaMiKi Ta BMHTH iX BUKOPHUCTOBYBATH Yy rayy3i TEIUIOBiil eHepreTul,
ra30TPaHCIOPTHIN Ta ra30BUAO0YBHINM raixy3sx, CTOCOBHO aBialiifHOr0, HA3eMHOTO, MOPCHKOTO Ta
PIYKOBOTO TPAHCHOPTY.

3rizHO 3 BUMOTAaMH OCBITHBO-TIPOQECIITHOT IPOrpaMH CTYJCHTH HOBUHHI JOCSATTH TaKHX KOMIIeTe-
HTHOCTEH:

3arajbHi KOMIIETEHTHOCTI:

3MaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAITisIX.

3HaHHS Ta PO3YMIHHS MPEAMETHOI 001acTi Ta po3yMiHHS MpodeciitHol qisIbHOCTI.
3aTHICTh BYMTHUCS 1 OBOJIOIIBATH CyYaCHUMH 3HAHHSIMHU.

31aTHICTH JI0 TIONIYKY, 0OpOOJICHHS Ta aHaJi3y iH(pOpMAIlii 3 Pi3HUX HKEPE.
31aTHICTh MPAIIOBATA B KOMaHII.

Hasuukn Mi>k0cOOHMCTICHOT B3a€EMOJIII.

3nmaTHICT 3a0€31eYyBaTH SIKICTh BUKOHYBaHUX POOIT.

daxoBi KOMIIETEHTHOCTI:

3/1aTHICTh 3aCTOCOBYBATH CBOI 3HAHHS 1 PO3YMIHHS JJIs1 BU3HAYECHHSI, (POPMYJIIOBaHHS 1 BU-
pILIEHHS 1H)XKEHEPHUX 3aBAaHb 3 BUKOPUCTAHHSIM TEOPETHMYHUX 1 €KCIIEPUMEHTAJIbHUX Me-
TOJIIB JIOCHI/PKEHHS MpPOLECIB B Ta30TypOIHHUX YCTaHOBKAX Ta €HEPreTUYHOMY OOJaJHaH-
Hl KOMIIPECOPHUX CTaHII.

3/1aTHICTh aHalli3yBaTu 1H(OpPMALII0 3 JIITEpaTypHUX JKEpes, 3/1HCHIOBaTH NaTeHTHUMN
MOIIYK, & TAKOX BUKOPUCTOBYBAaTH 0a3u JaHMX Ta 1HII JpKepena iHdopMalii ams 3aiic-
HEHHS Npo¢eciiiHOl TiSIbHOCTI.

3naTHiCTh 3a0e3MeuyBaTi MOJIETIOBAHHS 00’ €KTIB Ta MPOILIECIB 3 BUKOPHCTAHHSAM CTaHJap-
THUX 1 CHEIlaJIbHUX IaKeTIB MPOorpaM Ta 3aco0iB aBTOMATH3allli IHKEHEPHUX PO3PAXYyHKIB,
IPOBOJUTH €KCIIEPUMEHTH 3a 33JJaHMMU METOJHMKaMHM 13 0OpoOKOI0 i aHami3oM pe3ylbTa-
TiB.

3n1aTHICTh OpaTu ydacTh y poOOTI HaJl IHHOBAL[ITHUMH IPOEKTaMHU, BUKOPHUCTOBYIOUYH METO-
Y JOCII AHUANBKOT JiSUIBHOCTI.

IIporpamHi pe3yJibTaTH HABYAHHS.

JleMOHCTpYBaTH 3HAHHS 1 pO3YMiHHS TipOra3oAMHAMIKH, Ha PiBHI, HEOOX1THOMY JAJIs 10CS-
THEHHS Pe3yJIbTaTiB OCBITHBOI POTPaMHU.

3acTOCOBYBATH MPOLIECH, CUCTEMH, O0JIaTHAHHS, 1H)KEHEePH]1 TEXHOJIOT11 BIAMOBIAHO /10 TOT-
ped razoTypb0o0yayBaHHS Ta MAIlIMHOOYAYBAaHHS €HEPreTUYHOIro 0OJIaJHAHHS KOMIIPECop-
HUX CTaHIlIH; 0OMpaTH 1 3aCTOCOBYBATH MPHUIATHI TUIIOBI PO3PAXYHKOBI Ta €KCIIEPUMEHTA-
JbHI METO/I; MIPABUIILHO 1HTEPIPETYBATH PE3YIbTATU JOCIIKEHb.
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e BusBmsaTy, GopMyNIOBaTH 1 BUPINIYBATH 1HKEHEPH] 3aBJaHHS BIJMOBIIHO 0 TOTped ra3o-
TypOOOyIyBaHHS Ta MalTMHOOY/TyBaHHS €HEPTeTUYHOTO 00N IHAHHS KOMIIPECOPHUX CTaH-
1ii1; pO3yMITH BaXJIMBICTh HETEXHIYHUX (CYCILIBCTBO, 310pOB's 1 Oe31eka, HaBKOJIHUIIHE Ce-
pEeNoBHIIE, EKOHOMIKA 1 IPOMHUCIIOBICTh) OOMEKEHb.

e [lnanyBatu i BUKOHYBaTH €KCIEPUMEHTAIbHI JOCTIKEHHS 32 JOIOMOTOI0 iHCTPYMEHTAIIb-
HUX 3ac00iB (BUMIpIOBAIBHUX MPHUIIAIIB),0IHIOBATH MMOXUOKHW IPOBEACHHS JOCIIIKCHD,
pOOUTH BUCHOBKH.

MixkaucuuniainapHi 3B sI3KH: BUIIA MAaTeMaTHKa, (i3MKa, XiMis Ta OCHOBH €KOJIOT1i, TEXHIYHA
TEpPMOJIMHAMIKA.



3. IIporpaMa HaBYAJIbHOI AU CHUIIIHA
3micT podouoi mporpamMu

3micToBuii Mmoxysab Ne 1
«KoHuenTyajabHO-MeTO10JIOTiYHUI 0a3M ¢ TiAPOra3oInHaMiKM.
OnHoBuMipHa Teopist Teuiil razy»

Jlekmiiini 3aHATTS

TEMA 1. Ocnosni nonamms ziopozazoounamixu. I'inomesa cyuinonocmi. @izuuni mooeni deghop-
MOBAHO020 cepedosuuya.

®i3uyHi BAaCTUBOCTI piguH i1 razi. ®izumuyHi Moxmeni aAeGoOpMOBAHOTO CEpeAOBHUINA, MapaMeTpaMu
CTaHy Ta PIBHAHHS CTaHy piauHU i Tazy. [loHATTS cyninbHOrO cepenoBuiia. MexaHiuHi, TEpMOJIUHAMIYHI Ta
MEPEHOCH] XapaKTepUCTUKN KOHTHHYYMY. LlIBuakicTh nedopmariii sik roJOBHUMA KpUTEpil ams knacudikarii
CTaHy TiM (TBepIUX, PIAKUX, ra30MOIIOHNX).

TEMA 2. Kinemamuka piounu i zazy. Kinemamuuni xapaxmepucmuxu cepeoosuuia, ujo pyxacmo-
cA.

Mertomu Jlarpanxa i Efinepa BUB4eHHS pyXy CYHIIBHOTO cepeloBUINa. Pi3HHUIA MOHATH KOOPAMHAT B
migxonax Jlarpamxa i Eitnepa. 3minni Jlarpanxa. Koopaunati B miaxoni Einepa. TIoHATTS KOHTpOJIBHOT
MacH i KOHTPOJIBHOTO 00csry. [ToHATTS TpaekTopii 1 JiHIT cTpyMy, piBHSHHS TpaekTopii i JiHii cTpymy. [lo-
HSTTS TOJISL IIBUAKOCTEH 1 MPUCKOPEHB, POTOPa, TUBEPTEHIIIT i rpafieHTa MBUAKOCTI. 3B'I30K CyOCTaHI[iOHA-
JILHOT, JIOKAJIFHOI 1 KOHBEKTHBHOI MOXigHUX. TpyOKa cTpyMmy, LiBKa CTpyMY, iIHTEHCHBHICTh IiBKU. L{upkys-
sl BUAKOCTI 0 KOoHTYpy. LlinpHicTh moTOKY Macu. Buxposa miHis, BUXpoBa TpyOKa, BUXPOBHIA IIHYP, 1H-
TEHCUBHICTh BHXpOBOro mHypa. Omeparop ['amimbrona. @opmyna Crokca. @opmymna OcTporpaacbKoro-
I'aycca. Tenzop mBunkoctei nedopmartiii. Poskiiaganas TeH30pa Ha CUMETPUYHUI 1 aHTHCHMETpUIHHUNA. P0o3-
KJIQJaHHS 3arajlbHOTO PyXy Ha HaWMPOCTINI: o0epTalbHUU pyX, nedopMallito po3TIryBaHHSI-CTUCHEHHS 1
nedopmMartiro uuctoro 3¢yBy. Ilepia ta apyra Teopemu ['enpmrosbiia.

TEMA 3. @ynoamenmanbHi 3aKOHU ma PI6HAHHA 2i0P02A300UHAMIKU.

CyTHICTb yHIBEpCAIBHOTO 3aKOHY 30epeKeHHs cyOcTaHIlii (MacH, IMITyJIbCy U eHeprii) y MakpoCBITi.
®DopmMyITtoBaHHs HOTo s KOHTHHYYMY BiTHOCHO MAcH, iMITyJIbCy U eHeprii. PIBHSIHHSI HEpPO3PUBHOCTI, pyXy
Ta eHeprii. OKkpeMi BUIIJAKH PiBHSIHb 30epeKeHHs (OJHOBUMIpHA, CTAl[lOHapHAa Teyis pifuHM Ta rasy). [Ipuk-
Jany JUI piBHAHHS pyXy B pisHoMy Burisiai (piBHsHHA Eiinepy, piBusHHS HaBbe-CTOKCy, pIBHAHHS pYXY Y
Hanpyrax, y3arajJbHeHui 3akoH HetoToHa). Cuctema piBHSHB Tigpora3oMHaMiku Ha 0a3i piBHSIHb HEPO3PHB-
HOCTI, pyXy Ta eHeprii. ['inoTe3n 3amMuKaHHsA. YMOBU OIHOBHM3HAa4YeHOCTi. MeTonu po3B’si3aHHs KpailoBoOi 3a-
Jadi rigporazoquHaMiki. KputepianbHi yrcia Ta KpuTepiaabHi piBHSIHHS.

TEMA 4. Oonosumipna meopia meuiii 2azy. Pienauna oonosumipnux meuiii 2asy.

OHOBHUMIpPHI pIBHSHHSA Ta3oauHamiku. Momudikamis ix ais ypaxyBaHHs BIUimBiB. Kpurepii momio-
HOCTI OTHOBUMIpHUX Tediil ra3y. [IoBHI 1 cTaTH4HI MapaMeTpH MOTOKY. XapaKTepHi MIBUAKOCTI Ta 30HU Teuil
ra3y. Koeginientn mBunkocti (6e3po3mipHi mBuakocTi M, A, A).

TEMA 5. I'azoounamiuni hpynkuii.

l'azopunamiuni GyHKLIT TeMrepaTypH, THCKY, TycTuHH. ['a3oauHamiuni GyHKUii BUTpATH Ta iIMITYJIbCY.
PiBHsinHs XpuctranoBuya. Bupa3s u1g mOTOKY MOBHOTO iMITyJIbCY B3araii i y BUNAAKy OJHOBHMIPHOTO IO-
TOKY Ta3y. 3aIlluc CUCTEMH OJIHOBHMIPHUX PIBHSHB Yepe3 ra30nHaMivHi QyHKIT Ta MOBHI apaMeTpH.

TEMA 6. Mamemamuuna mooenb npamozo cmpuoka i yoaproi xeui.
Cxema (popMyBaHHS MPSIMOTo CTPUOKA YIIIBHEHHS 1 yJapHOi XBWIi. YMOBH JTUHAMIYHOT CyMiCHOCTI
Ta poboui popmynu ans npsimoro crpubka. Cxema GpopMyBaHHS yaapHOT XBUIi. YMOBU TWHAMIYHOI CyMICHO-
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cTi Ta po0oui (hopMyJIH I HPsAMOro cTpuOKa. Y apHa agia0dara. BusHaueHHs mapaMeTpiB rasy 3a yaapHOIO
xBunero. Teopema ILemiuiena.

TEMA 7. 3akon obepnuenocmi eniuey.
PiBHsiHHS 1 popMyTIOBaHHS 3aKOHY 0OepHEeHOCTI BIUuBY. Hacmiaku 3akony. Kpusa teudii. Bruus ii Ha
BUTpATY Ta3y.

TEMA 8. Teuii 2a3y i3 énnusamu. I'eomempuunuit énnue. Tennoeuii eniue. Bnaue 6’a3xocmi zasy.
Mexaniunuit ma eumpamuuil 6na1ue Ha NOMIK.

Brnue 3MiHM TUIONII TIepepizy Ha MapaMeTpH €Heproi3oib0BaHOIO MOTOKY Tazy. OCHOBHE pPiBHSHHS
Teuii. CxemMa po3paxyHKy pO3IOJIiTy mapaMeTpiB ra3y B3JOBXK MPOCTOro corua i cora JlaBans. Pexumu po-
0oru 1ux comelsl. BrumuB TemooOMiHy Ha TEWir0 HEB’SI3KOTO T'a3y B KaHaNll HE3MIHHOTO mepepidy. OcCHOBHE
piBHSHHS Tedii B «TpyOi 3 TEIOOOMiHOM» 1 cXeMa po3paxyHKy po3MoAily mapamerpis rasy B3aoBx Hei. Ilo-
BeJ[iHKa MOTOKY B pa3i mepeavi 3aKpUTHIHOI KUTPKOCTI TeIIOTH. BB B A3KOCTI Ta3y Ha afiabaTHy Tedito
foro B KaHam He3MiHHOTO Tiepepizy. OCHOBHE PiBHSHHSA Tedii B «Tpy0i 3 TEPTAM» 1 cXeMa pO3paxyHKY po3-
MOJTLTy TTapaMeTpiB ra3y B3moBxk Hei. [loBeniHka MOTOKY B pa3i 3aKpUTUYHOI JOBXKHHA TpyOon. MexaHiuHUl Ta
BUTPATHWH BIUIWB Ha MOTiK. KoMOiHOBaHMIA BILIHB.

IIpakTU4Hi 3aHATTSH
OCHOBHI 3aKOHH I'a30BO1 JUHAMIKH.

1

2. Dopmyrna B3aeMOii IOTOKY ra3y 3 COIUIOM UM KOJIEKTOPOM TEILIOBOTO ABUTYHA.

3. Ta3omuHaMivHMI pO3paxyHOK TeUii B TpyOax 3 BUKOPUCTAHHIM OJTHOBHMIPHOI TEOPii.

4. TlpodinroBanns coruia JlaBast.

5. BusHaueHHs mapameTpiB ra3zy B HAA3BYKOBOMY CTPYMEHI.

6. Po3paxyHOK BIUTMBY TEIDIOOOMIHY Ha T€Uil0 HEB’SI3KOTO Ta3y Ta TEPTS IS B’SKOTO Ta3y B KaHaTi He-
3MIHHOTO TIepepi3y.

7. Po3paxyHOK MpSIMUX 1 KOCUX CTPHOKIB.

JlaGopaTopHi 3aHATTS.

1. Metoau BUMIpIOBAaHHS MTapaMETPIB IMOTOKY.

2. Pexwumu tedii (uucno PeitHosbaca)

3. Brpartu noBHOTO THCKY B coruiax JlaBais.

4. 3HaxomxeHHs KoedillieHTy TUCKY Ha MOBepxHi HWiiHApy (PeanbHe 00TikaHHS KPyroBOIO LMTiH-

Jpy)-
5. PemiTka npodinis.

Camocriiina podora.

CyTHICTIO CaMOCTIHHOT POOOTH HaJl MaTepiajoM MOJIYJIIO € ONpPAIFOBaHHS JICKIIIMHUX TEM 32 JI0TIOMO-
TOI0 MiIPYYHMKIB Ta (JOPMYJIFOBaHHS BIAMOBIJCH HA 3alMTAHHS 3 I[UX TEM, 110 33JIa€ BUKJIA/a4 y TIOTOYHOMY
pexxumi. CamocTiiiHa po0oTa MiCTUTH TaKOX MiATOTOBKY 10 MPAKTUYHUX 3aHATH 1 MOAYJIBHOTO KOHTPOJIIO.

InpuBinyaasHa podora
BukoHaHHS po3paxyHKOBUX poOOT Ha TeMy «l'a3oanHaMiuHe NMPOEKTYBAaHHS €JIEMEHTY TETJIOBOTO
JnBUryHa (coria JlaBaist) 3 TETUIOBHUM HAITiBCOTLIIOM.




3micToBuii MOaYJIB Ne 2
«JIBOBUMIipHi Mo/1eJ1i ra30BUX MOTOKIB Y KAHAJIAX)

Jlekmilini 3aHATTS

TEMA 9. Ilnockuii 6e38uxposuii pyx ideanvbHoi Hecmucaueoi piouHu.

YMoBU icHyBaHHS 0e3BUXpOBUX Tedid. [loTeHnian mBUAKOCTI 1 1oro BU3HAYCHHS M0 33JaHOMY TOJIO
mBuaKocteil. [arerpan Jlarpanxa-Komi. 3actocyBanHs QyHKIIH KOMIJIEKCHOTO 3MiHHOTO AJISl OMHCY ILIOC-
KOTO OE3BUXPOBOTO PyXy HECTHCIMBOI piamHu. KoMITekcHMI MOTeHIial i HOro CKIIafoBi: 130MOTeHIIaIbHI
miHil 1 miHlT ctpyMy. KoMIutekcHi moTeHmianu qesikuX HaHmpOoCTIMX MOTOKIB. MeToa HakiIaleHHs TOTOKIB.
[TonATTs! 0OCOOIUBOCTEH.

TEMA 10. Memoo konghopmuux eioooparxcennv. @opmyna Kykoecvkozo 0nsa nidiiomuol cunu.

Ilpuknaou euxopucmanus memooa KOHGYOPMHUX 6i00OpaICceHb.

MeTton KOH(POPMHHX BiOOpaKeHb 1 HOTO 3aCTOCYBAaHHS I PIIICHHS JCSKHX 3a7ad OOTiKaHHS TiJ
JIOBIJIbHOT (hOPMH MTOTOKOM ifieanbHOl piauHu. [igpoauHamMiuanii ceHc KoHGopMHUX BigoOpakeHb. OOTiKaH-
Hs KyTa. OOTiKaHHS IOBLIEHOTO KOHTYPY. Merton romorpady. ®opmyna Yamnmurina. [loctynar XKykoBcbko-
ro-Yarmmrina. ®opmyna XKykocbkoro amns migioMHoi cwmu. llpukiaan BUKOPUCTaHHS MeTOAa KOH(OpPM-
HUX Bi0OpakeHb (0OTIKaHHA eIIICy 1 IacTHHM). [HAYKTUBHUI omip Kpria KiHIEBOTO po3Maxy. Buxposuit
omip mpodiiro.

TEMA 11. Memoo manux 30ypens. Jlianeapuzosanuii Hao36yKoeuit nomik.
Oco0MMBOCTI ONMHUCY TJIACKUX MOTEHIIANBHUX Tewii razy. JliHeapusaiis piBHSHHS MOTEHI[ay IIBUAKOCTI.
Cucrema piBHSHB JIJIs JIIHEAPU30BAaHUX MOTOKIB. Pi3HUII MiXK JO3BYKOBUMH i HAJ3BYKOBUMH TCUiSIMHU Ta3y.
HanzBykoBa Tedist B kaHaIIl 3MiHHOTO Tiepepi3y abo HampsMKy. BigOuTTs i mepeTwH JliHeapu30BaHUX XBUIIb.
Cxema BUTIKaHHA ra3y i3 comua JlaBass (Mane BiIXHUICHHS BiJl PO3PaXyHKOBOTO PEKUMY).

TEMA 12. Kinyeei 30ypenns 6 HA038yK08UX NOMOKAX.

Merton xapakrepuctuk. Teuis [Ipannrnsa-Maiiepa. Koci ctpubku. YMOBH AMHAMIYHOT CYMICHOCTI Ta
poboui Gopmynu A Kocux cTpuOKiB. B3aemoist cTpuOKiB 3 TBEPIOIO MOBEPXHEIO, 3 MEKEIO CTPYMEHS, MiXK
c00010 Ta 3 XBWISIMU po3mHpeHHs. CxemMa Ha3ByKOBOTO CTPYMEHS 3 BUCOKUM CTYIIEHEM HEPO3PaxyHKOBOC-
Ti.

TEMA 13. Mestcosuit wmap y 2asi.
JlaminapHuii, TypOyJIEHTHUH 1 3MillIaHWI MEKOBUH IIap Ha IJlackKii cTiHmi. Brume ctucimBocTi Ta
MO3JI0BKHBOT'O TpajiieHTa TUCKY. B3aemonis MexkoBoro mapy 3i ctpuOkamu. CTpyMEHEBUM MEXOBHIM MIap.

IIpakTH4Hi 3aHATTHA
8. llpuxiamu BUKOpUCTaHHS MeTOJla KOHPOPMHHX BimoOpaxkeHb. Dopmyna XKyKoBChHKOTO IS ITifI-
MOMHOI CHIIH.

JlaGopaTopHi 3aHATTS.

6. IllnsxoBi rijpaBiivHi BTpaTH y KaHAI.

7. Micuesi rizpaBniuHi BTpaTd y KaHaJli.

8. Bzaemopist TBepIOTO TiIa 3 HAJI3BYKOBUM ITOTOKOM.
9. Po3momin mBUIKOCTI B ra30BOMY CTPYMEHI.

10. Exekrop.

CamocTiiina podora.

CyTHICTIO CaMOCTIHHOT pOOOTH HaJl MaTepiajoM MOJIYJIIO € ONpPAalfOBaHHS JICKIIIMHUX TEM 3a JI0TIOMO-
rO0 HiJIPYYHHUKIB Ta (GOPMYIIFOBaHHS BIAMOBICH Ha 3alIUTaHHS 3 I[UX TEM, 0 3a/1a€ BUKJIAAa4y y TIOTOYHOMY
pexxumi. CamocTiiiHa poOoTa MiCTUTH II€ MiATOTOBKY JO NPAKTUYHUX 3aHSTH 1 MOLYJIBHOTO KOHTPOJIIO.
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3micToBuii MoayJib 1
«KoHuenTyajJbHO-MeTO10JI0TiYHUIl 6a3UC riApora3oAuHaAMIKH.
OanoBuMipHa Teopis Tewil razy»
1. [IpeameT 1 METO AUCIUILIIHY Ta 11 3HAYEHHS
Uit popMyBaHHS PO3pOOHMKA TEMJIOBUX JBUTY- 3 1 — | — — 2
HiB. ['imoTe3a cyiabHOCTI.
2. Kinematuka piiuHu 1 razy 14 2 2 2 — 8
3.OyHIaMeHTalIbHI 3aKOHU Ta PIBHSIHHS 18 4 2 4 4* 8
4. PiBHAHHS OJJHOBUMIPHUX TeUill Tazy 18 4 2 4 6* 8
5. l'azopunamivni QyHKIIT 16 4 2 2 6* 8
6. MaTtemaTtuyHa MOJIeIb IPSIMOTO CTpHOKa 17 3 2 4 4* 8
7. 3akOH 00EpPHEHOCTI BIUIUBY 12 2 2 — 4* 8
8. Teuii ra3y i3 BIUIMBaMHU 16 2 2 4 6* 8
MOAYJIBLHUN KOHTPOJIb 2*
Pa3zom 114 22 14 | 20 | 30* | 58
3microBuii MOayJIb 2
«/IBOBHMipHI MOJeJIi TA30BHX OTOKIB y KaHAJAX»
9. HJ{OC.KHFI 0e3BUXPOBUI pyX 1/1€aJIbHOT HECTHC- 9 9 1 9 . 4
JMBOI PiTUHU
10. MeToz koH(pOPMHHX Bi10OpakeHb 9 2 1 2 — 4
11. Meroa manux 30ypeHsb. Jlineapu3zoBaHUil HaJl- 6 5 L . 4
3BYKOBHUH TOTIK
12. Kinuesi 30ypeHHS B Ha/I3ByKOBHX MOTOKAxX 6 2 — | — — 4
13. MexoBwuii map y rasi 6 2 — | — — 4
MOJlyJIbBHUH KOHTPOJIb 2*
Pazom 36 10 2 4 0 20
PA30OM 3 IMCHUIIJITHHU 150 32 16 | 24 | 30* | 78

* — B pO3paxyHKax HE BPaXxOBYETHCS
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Ne KiabkicTb
Ha3ssa Tremu
3/m TOAHH
1
6. Temu npakTHYHMUX 3aHATH
] KisabkicTn
Ha3ssa Temu
3/m TOANH
1 |3akonm Apximena, Ilackans, bepuymii, Herotona-IletpoBa 2
2 |KinemaTuka piguHu i ra3zy 2
3 |DyHaaMeHTaIbHI 3aKOHU Ta PIBHIHHS 2
4 | PiBHSIHHS OTHOBUMIPHHUX T€Yiii ra3y 2
5 |[NazommHamivHi GQyHKITIT 2
6 |MaremaTHuHa MOJIENb MPSIMOTO CTPHOKA 2
7 | Teuii rasy i3 BIiMBaMu 2
5 [Tnockuit 6e3BUXPOBHIA PyX iA€aTbHOT HECTUCINBOI piAMHU. MeTo 9
KOH(OPMHHUX Bi0OpaKeHb
Pa3zom 16
7. Temu J1a00paTOPHUX 3aHATH
Ne KiabkicTn
Ha3sBa Tremu
3/m TOAMH
1 BumiproBaHHsI IIBUJKOCTI MOTOKY MTHEBMONPUHMAYaMH. 4
2 CunoBwHii BINIMB MOTOKY HA PEIIITKY IPOQITiB. 4
3 BuBUYeHHS 0COOIMBOCTEH PyXYy razy B €KeKTOpi 4
4 Pexxumu Teuii B's3K01 piguH B TpyOax. 2
5 [Ins1x0BI rigpaBiiyHi BTpaTy y KaHaI. 4
MicueBi riipaBiiiyHi BTpaTu y KaHaJll.
6 [TopiBHAHHS MIMCHOTO OOTIKAHHS MIIIHPA 3 TOTCHITIHHUM. 2
7 BuBuenHs 00TiKaHHS TiJ IJIOCKUM HaJI3BYyKOBUM MOTOKOM. 2
8 Po3noain mBHIKOCTI B TA30BOMY CTPYMEHI. 0
9 Brparu noBHoro tucky B comax Jlasans. 2
Pa3zom 24
8. Camocriiina podora
Ne KiabkicTn
Hassa Temu.
3/m TOIAHH
1 |TEMA 1. Tinore3a cyniibHOCTI 2
2 |TEMA 2. Kinemaruka piauHu 1 razy. KiHemaTuyHi XapakTepUCTUKU 8
CEepeIOBUINA, IO PYXAETHCSI.
TEMA 3. ®yHnaMeHTalbHi 3aKOHH Ta PIBHSHHS 8
3 |TEMA 4. PiBHSIHHS OTHOBHMIPHHX T€YiH ra3y 8
4 |TEMA 5. I'azonuHamiuHi QyHKIT 8
5 |TEMA 6 . MatemaTi4Ha MOJIeJb IPSIMOTO CTPUOKA 1 yTapHOi XBUIII 8
6 |TEMA 7. 3akoH 00€pHEHOCTI BIUIUBY 8
7 |TEMA 8. Teuii ra3y i3 BIJIUBaMU 8
TEMA 9. [1nockuii 6e3BUXpOBUI PYX 1/1€aIbHOI HECTUCINBOT PiTUHU. 4
8 |TEMA 10. Meron manux 30ypeHb 4
9 |TEMA 11. Jlianeapu30BaHU# HAA3BYKOBUH MOTIK. 4
10 |TEMA 12. KiHneBi 30ypeHHS B HaJJ3BYKOBUX ITOTOKaX 4
11 |TEMA 13. MexoBuii map y rasi 4

Pazom

~
(00]
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9. InguBinyaabHi 3aB1aHHS

Y4boBuii T1aH niependayae BUKOHAHHS B SIKOCTI 1HJIMBIAYalIbHOTO 3aBIAHHS PO3PaXyHKOBY
poboty Ha Temy «['a30quHaMiuHe MPOEKTYBAHHS eJIeMEHTY TelJIOBOro JABUryHa (comia JlaBa-
Jisl) 3 TEIJIOBUM HamiBCOMJIOM». BuTpaTu yacy Ha iX BUKOHaHHS CKJaJaoTh 30 akajgeMidyHMX ro-
JHH BIJIMOBIJIHO 32 paXyHOK 00csTy camocTiitHO1 poootu (145 roaun). Pe3ynbratu BUKOHAHHS POOIT
CTYJICHT TOJA€ Y BUTJISII MOSCHIOBAJILHUX 3aMUCOK o0csiroM 01t 10...15 cTopiHOK.

B po3paxynkoBiii po6oti Ha Temy «["a30qMHaMiYHe MPOEKTYBAHHS €J1eMEHTY TelJOBO-
ro IBUryHa (comia JlaBans) 3 TenJiOBUM HamiBCOIUIOM» CTYIEHTH OOUHCIIOIOTH TEPMOJUHAMI-
YHI Ta KIHEMaTU4YHI MapaMeTpH JO3BYKOBOTO Ta HAJ3BYKOBOT'O MOTOKY ra3y (MmoBiTps) y cormti Jla-
BaJIIO Ta TEIJIOBOMY HaIliB-COILII.

BxinHi gaHi po3paxyHKOBO1 poOOTH:

- BUTpaTa ra3y 4yepe3 KoHiuHe cormio JlaBans G,

- [IOBHA TEMIIEpaTypa ra3y Ha BXozi B coro T9;

- HOBHMIi THCK Ta3y Ha BXoJi B corio PY;

- POTUTHUCK Ha 3pi3i comna Ps;

- MIBUKICTh Ta3y Ha BXOJi B coruio Wy (abo My, abo 44);

- KYTH KOHYCHOCTI coruia @1 10,;

- (i3WYHI BIACTUBOCTI ra3y, a came, HOoro ra3osa nocriiHa R i nmoka3Huk agiadatu k (3amicTh ra-
30B0i NOCTiHHOT R MOxe OyTH 3a/1ana Horo yziesbHa i300apHa TEMIIOEMHICT Cp, ).

- WIBUKICTB Ta3y Ha BUXO/I1 3 TEILIOBOTO HAIMiB-COMIA A3.

Tpeba: PozpaxyBaTu reoMeTpito coria Ha pO3paxyHKOBOMY PEXKHMI B MPUITYIIEHH] OJHOMIPHOCTI,
CTalllOHApHOCTI, aiabaTHOCTI 1 000poTHOCTI Teuii. Po3paxyBaTu Ha3BYKOBY T€Uil0 Y3J0BXK TETLIO-
BOr0 HamiBcoIuia. Po3paxyBaTu npsiMuii cTpuOOK YIIUIbHEHHS, SIKI pO3TallloBaHUM Ha 3pi3i coruia
JlaBans mepen BXOJOM JI0 TEIJIOBOrO HamiBCOIIO. Po3paxyBaTu H03BYKOBY TEUilO Y3/I0BX TEIIO-
BOI'0 HAMiBCOIUIA MICJIs CTPUOKY YIIIUTbHEHHS.

[ToOynyBaTu emopu TeMIEpaTypu, THUCKY, HIIUIBHOCTI, MIBUJIKOCTI, IIBUAKOCTI 3BYKY, KPUTHUHOI
HIBUIKOCTI, TOTOKY MOBHOTO IMITYJILCY B3JIOBXK OCl coma JlaBais Ta TEMIOBOro HamiBcoOILIa JJIs
BUIAJIKY BIJICYTHOCTI IPSIMOTO CTpUOKA YIIUIBHEHHS Ha BXOJ1 y TEIUIOBUM HACaJOK 1 JUIsl BUMIAJKY
HasIBHOCTI CTPUOKA.

Po0oTy BUKOHYIOTH IPOTSTOM ChOMOI'O — TPHUHAIATOIO THXKHIB YETBEPTOrO0 CEMECTPY; Ha Ha 4o-
TUPHAALUATOMY TH>KHI MpU3HaueHUi 11 npuitoM. banu 3a po3paxyHKOBY poOOTY HapaxoBYIOTh 3TiJ-
HO SIKOCTI Ta CBOEYACHOCTI 11 BUKOHAHHSI.

10. MeToan HABYAHHSA

HaByanus npoBoauThCS B ayIuTOpHIN (opmi (€Ki, MpaKTUYHI 3aHATTS, J1aOOpaTopHi po-
00TH, KOHCYJIbTAIIiT), Ta CAMOCTIIHO.

11. MeToau MOTOYHOTO KOHTPOJIIO
KoHTpoIb BUKOHYETBCS Y BUTTISAI MIOTOYHOTO CEMECTPOBOTO KOHTPOIIIO MiJ] Yac 37a4i 3Mic-

TOBHUX MOJZYJIIB 1 pO3paXyHKOBUX POOIT Ta CIUIKYBaHHS 31 CTyA€HTAaMH IiJl 4ac MPOBEACHHS MpakK-
TUYHUX 3aHATH 1 KOHCYJIbTAIIIH.
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12. MeToau KOHTPOJII0

KoHTposb 3HaHb CTYACHTIB 3IIICHIOETHCS 3 IOTIOMOTOIO:

1) miICyMKOBHUX MUCbMOBHX KOHTPOJBHHUX POOOTAX IO TEMATHIl 3MICTOBUX MOYJIiB;
2) nepeBipKy BUKOHAHHS 1HIUBIAYaIbHOTO PO3PAXYHKOBOTO 3aBJIaHHS

3) nepeBipku BUKOHAHHS 3aBJIaHb, 10 BUKOHYIOTHCS HA JTA0OPATOPHUX 3aHATTIX

4) TUCHbMOBUX €K3aMEHAI[IITHUX 3aB/IaHb.

12.1 KpuTtepii ouinoBanHsi Ta po3noaij 6aaiB, AKi OTPUMYIOTH CTY/I€HTH

Posnopin 6aniB, sIKi OTpUMYIOTH CTYACHTH (KIJIbKICHI KPUTEPIi OLIIHFOBAHHS )

Kinbkicth
. bauu 3a onne
Craanosi 3aHATH . . .
. 3aHATTH CymapHa KinbKicTb 0a7iB
HABYAJbHOI po0oTH (3aBaaHb) y
(3aBaaHHs)
TOIMHAX
3micToBHUIT MOAYJIb 1
PoboTa Ha JeKmiax 0,25...0,5 22 5.5...11
PoGota Ha mabopaTopHuX 3a- 0.25...0.5 16 4...8
HATTSIX
f:{)fom Ha MPaKTHYHUX 3aHAT- 0.25...0.5 16 4.8
Moy iibHHI KOHTPOJIb 13...20 1 13...20
3MicTOBHUIT MOAYIb 2
PoboTa Ha JeKmiax 0,25...0,5 10 2,5...5
Po6ota na mabopaTopHuX 3a- 0.25..0.5 16 4...8
HATTSIX
Pobota Ha MpakTUYHUX 3aHSIT- 0.25...0.5 0 0...0
TAX
BI/IKOI-'I'aHHSI 1 3aXHCT pO3paxy- 14. 20 1 14...20
HKOBOI po0oTH
MoynbHHI KOHTPOJIb 13...20 1 13...20
Ycboro 3a cemectp 60...100

3a po3paxyHKoBY po0OTY CTYIEHT B 3aJIe)KHOCTI BiJl IKOCTI BUKOHAHHS POOOTH, OCHOBHOI JIOTIOBI-
Il Ta BIANOBIJEH Ha 3aIUTaHHSA y YCHIM (pOpMI OTpUMY€E HACTYIIHI OL[IHKU:
*  «3al0BiJIBHO» — POOOTa BUKOHAHA Ta 0()OpPMIIEHA, CTYAEHT BIJMOBIJa€ HAa MUTaHHS, AK1 BiJ-
HOCSATBCS J10 pOOOTH 3 MOMMJIKaMHU, ajie Jorika BiinoBiiel npaBuibHa — 14 Oanis.
e «100pe» — poOoTa BUKOHAHA Ta 0(OPMIICHA, CTYJICHT BIJIMOBIIa€ HA MUTAHHS 3 HE3HAYHUMHU
nomMuiIKamMu —17 Gais.
e «BiAMiHHO» — pOOOTa BUKOHAaHA Ta OOpMIIEHA, CTYACHT BianoBinae Ha nutanusa —20 Oana.

IHoTouHMiIT KOHTPOJIb 3/iIICHIOETECS Y (POPMI 3aHATH 32 PO3KIAIOM (ITPAKTUYHI 3aHATTS, 3/1a4a Jia-
OopaTopHHX poOOT Ta PO3PAXyHKOBOI pOOOTH) 1 PopMi MOTOYHUX 3pi3iB (BIAMOBIIb HA KOHTPOJIbHI
3anuTaHHs JBOX MOAYIiB). OcTaHHIM BUJ] KOHTPOJIIO € IOMIHYIOUHM, 1110 TPUHMAETHCS 0 yBary Iij
4ac OLIHKM 3aCBOEHHS CTYJIEHTOM MaTepiaay MOIYJIS 1 JUCHUILUTIHU y LIOMY.

[Torounwuii 3pi3 morpeOye BiAMNOBIAlL HAa MOBHY KUIbKICTh 3alIMTaHb: 3 3aIUTaHHS 1 1 HEBeIMKa 3a/1a4a
mij yac 3pi3y o 11 2 moaysro.

IlincymMKoBMii KOHTPOJIb: CEMECTPOBUI KOHTPOJb (ICIIUT) MPOBOAUTHCS Y pa3i BiAIMOBH CTYJEHTA
BiJ OaJliB MOTOYHOTO TECTYBaHHS il 32 HASBHOCTI JIOMYCKY JO ICIUTY, TOOTO SIKIIO BiH BUKOHAB 1
3aXMCTUB PO3PAXyHKOBY i 1a0opaTopHi po6oTH, eperdayeHi HaBYAIbHUM TUIAHOM. 3A1HCHIOETh-
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csl B KiHII ceMecTpy Yy opmi iciuty (mo Oiietax 3 KOHTPOJIBHUMH 3aluTaHHSAME). Ex3aMeHartiiiti
OUIETH CKIIQIAlOTHCS 3 5 MUTaHb, IBA 3 SKUX MAIOTh MPAKTHYHHUIA YXWII BiJIIIOBITHO 0 OOYHCIICHHS
napamMeTpiB Ta30BUX MOTOKIB. MakcuManbHa cyma OaiiB 3a TEOpeTWYHi 3anuTaHHs € 60, 3a mpak-
TtuyHi — 40 Ganis.

OuiHky BUCTaBISIOTH OEPYYH JI0 yBaru PEUTHHT CTYACHTA 1 PiBEHb 3HAHb, IO OYB MOKAa3aHUN T
4ac MOTOYHHUX 3Pi3iB. PEUTHHT CTy/IeHTa BU3HAYAETHCS 3araibHOI0 KUIBKICTIO HAOpAaHUX HUM OaliB;
PiBEHb 3HAHB I11J1 YaC TOTOYHOTO 3pi3y — KUIBKICTIO OaiB, oJIepKaHUX Ha 3pi3i. 3a 3ro/I0k0 CTyAcHTa
eK3aMeHalliifHa OIliIHKa MOke OyTH BHCTaBJICHA JIMIIIE Ha OCHOBI BKa3aHWX IMOKAa3HUKIB (0e3 3madi
ICIIUTY, SIK TAKOTO).

JlomycKoM /10 iCMUTY € BUKOHAHHS TA 3aXHCT PO3PaXyHKOBOI po0oTH.

ITix yac ckiIajlaHHs CEeMECTPOBOTO ICIIUTY CTYACHT Ma€ MOXJIUBICTh oTpuMatu MakcumyM 100 Ga-

JB.

12.2 SIkicHi kpuTepii oliHIOBaHHSA

JIJist OTpUMaHHS TO3UTUBHOI OIIHKK CTYICHT MMOBMHEH OTPUMATH 3HAHHS, K1 JIO3BOJISITH PO3POOIIS-
TH PO3paxXyHKHU Ta30IMHAMIYHHUX MPOIIECIB B TEINIOCHEPTE€TUYHUX 00’ €KTaX.
CTyaeHT NOBUHEH BMIiTH:

BMITH TepeKa3aTu XapakTepHi (i3U4HI BIIACTUBOCTI PIAMH 1 Ta3iB, IapaMeTpH, SKUMH BOHU
OIUCYIOTHCS, IXHI OJJMHULII BUMIPIOBAHHSI.

€KCIIepUMEHTaIbHO BUMIPIOBATH OCHOBHI IapaMeTpH MOTOKY Ta3y.

OIIIHIOBATH TOYHICTh BHMIpiB, 3HAXOIUTH MIOXHOKY BUMIPY.

3HaTU (Pi3udHi MoJeNl AeOPMOBAHOTO CEPEOBUIIA, TapaMeTPaMU CTaHy Ta PIBHSHHS CTa-
HY PiIUHH 1 Tazy.

BUKOPUCTOBYBATH TaOMLi 1 JiarpaMu Ajs pO3paxyHKY THUIOBHUX Ta30T€PMOAMHAMIYHHUX
IPOLIECIB.

BMITH 3allMCyBAaTH PIBHSHHS T'a30BOi AMHAMIKH JUTsI OAMHUYHOI IIBKM — CTaIllOHApHI 1 He-
CTaI[lOHapH1: PIBHAHHS HEPO3PUBHOCTI, PIBHAHHS KUIBKOCTI PyXY, PIBHSIHHS MOMEHTIB KUJIb-
KOCTI pyXY, PIBHSHHS €Heprii, BIIMOBIIHO, y IHTErPAJIbHOMY 1 AMBEPreHTHOMY BUIJIAML, Y
06e3po3MipHOMY BUTJISIIL, 3a JOTIOMOT 010 ra3oMHaMIqYHUX byHKIIIT
(1), (1), £(A), g(A), (D), x (D), y (D), etc.

Bwmitu BuKOpHUCTOBYBaTH pIBHSHHS XPHUCTHAHOBMYA I aHAJI3yBaHHS XapakTepy 3MiH
BJIACTUBOCTEH MapaMeTpiB MOTOKY.

3alUCyBaTH 3B'sI30K MK HarpyraMmu Ta aedopmariisiMu 11010 1e(OpMOBaHOTO CEPEOBHIIIA.
3anucyBaty piBHsAHHSA Hap’e-Crokcy.

BMITH 3allUCyBAaTU CUCTEMY PIBHSHb ra30BOI IMHAMIKM JUIsl HAUIIPOCTIIMX OO'€KTIB: coria
JlaBansi Ta MDKJIONATKOBOTO KaHally, «TEIUIOBOI TpyOm», KaMepu 3TOpsHHS, KaHaly, IO
SKOMY TeUe B'SI3KUM ra3 («TpyoH 3 TEPTIM).

BMITH 3alllICyBaTH CHUCTEMY DIBHSIHb ra30BOi JUHAMIKHM JUISL MPSMOTO 1 KOCOrO CTPHUOKIB
VIIUTEHEHHS.

BMITH 3alIMCyBaTH CUCTEMY PIBHSHB I'a30BOT AWHAMIKH JJIS yAapHOi XBWIII y BiIHOCHIH 1 a0-
COJIFOTHIN CHUCTEM1 KOOP/IMHAT.

BMITH 3alMCyBaTH 3B'A30K 30UIBIICHHA €HTPOIi 3 KOe]illieHTOM BCTAHOBJIEHHS IOBHOTO
TUCKY JIJIsl peajlbHUX MOTOKIB PITUHU Ta rasy.

BUKOPHUCTOBYIOUH T1APABIIYHMUNA MiAX1/I, IO MPUBOIUTE 2-X 1 3-X MIpHI 3aa4i MPUKIAIHOT
riApora3ouHaMiKi 10 OJJHOBUMIPHOIO BUIJISITY, PO3paXOBYBaTH HUIIXOBI Ta MICLIEBI BTpa-
TH JUUIs CKJIQJIHUX T1IPaBIIYHUX CUCTEM.

Po3paxoByBatu peakTUBHY CUJIH (CUITY TSTH).

Po3paxoByBaTu 0THOMIpHIi /103BYKOBI Ta HAJ3BYKOBI IMOTOKHU 13 BIUIUBAMH (IT€OMETPUYHHM,
PO3X1JITHUM, TEIJIOBUM, MEXaHIUHUM Ta B A3KICTHUM). AHaII3yBaTH OflepXKaH1 pe3ynbTaTu.



14

* Po3paxoByBaTH NnpsiMi Ta KOCi cTpUOKa YIIiIbHEHHS.

"  PO3paxoBYBaTH MapaMETPU MOTOKY 3a PPOHTOM YAapHOI XBHUJI.

"  pO3paxOBYBATH IUIOCKI MOTEHIIATIbHI TeUii rasy.

" po3paxoByBaTH napameTpu noToky lIpanaris-Maiiepa.

" pO3paxOBYBAaTH PO3MaJ PO3PHUBY.

"  pO3paxOBYBAaTH THUIIOBI €JIEMEHTH 1 00’ €KTH MPHUKIAIHOI TiApora3oqruHaMiKi: CTPYMHUHHHMA
Hacoc (©XKEeKTOop), mapaMeTpH MOTOKY T'a3y 1 mapu 3a ApOceeM, XapaKTepPUCTHKH 3aTOILICHO-
ro CTpyMEHs, apaMeTpu MOTOKY Ha 3pi3i cormia JlaBaiio Ta 32 HUM Ha HEPO3PaXyHKOBOMY
pEeXKUMI.

"  pO3paxOBYBAaTH CHJIOBY B3a€EMOJIII0 OJJMHUYHOTO MPOQIII0 Ta PEUNTKU MPOoQiiB 3 JO3BYKO-
BUM 1 HaJ3BYKOBMM IMOTOKOM B JIBOMIPHOI MTOCTAHOBIII, BUKOPUCTOBYIOUH 1) 3aK0H 30epe-
JKEHHS IMITYJIbCY, 2) MeTOI KOH(POPMHUX BioOpaxkeHsb, 3) TeopeMy JXKyKOBCHKOTO.

12.3 Kpurepii ouiHioBaHHSI po00TH CTY€HTa IPOTATOM CeMeCTPy

3anoBinbHo (60-74). [Toka3atu MiHIMYM 3HaHb Ta yMiHb. 3aXHCTHTH PO3PaxXyHKOBY pOOOTH Ta
3[1aTH TeCTYBaHHSI.

BMmitu ekcriepuMeHTaIbHO BUMIPIOBATH OCHOBHI ITapaMeTpH NMOTOKY piAMHHU 1 ra3y. Bmitu mepeka-
3aTW XapakTepHi (pi3WYHI BIACTUBOCTI PIAMHU 1 raszy, mapaMeTpH, SIKHMUA BOHU OMHCYIOTHCS, iXHI
OJIMHUIII BUMIpIOBaHHS. MaTH YSBJICHHS IIPO OCOOIMBOCTI PO3PaXyHKY 1 YMITH 3allUCyBaTH CHCTE-
My PIBHSIHB ra30BOi AMHAMIKY JUIsl HAlimpocTimumx 00'ekTiB: coria JlaBans Ta MIXIJIONATKOBOTO Ka-
Hally, «TEIJIOBOi TpyOM», KaMepH 3TOpsiHHSA, KaHally, MO SIKOMY Tede B'A3KUH ra3 («Tpyou 3 Tep-
TAM»)Y OJHOBHMIPHOMY BUTJISA[I, a TAKOXK CUCTEMH PIBHSHB JJIs MPSAMOTO 1 KOCOTr0 CTPUOKIB YIIIi-
JHHEHHS. 3HATH CYTHICThH TiAPaBIIYHOTO MiAXO0Ay. 3HATH Ta3oAuHaMivHi (QyHKIii. 3HaTH OCHOBHI
TEOPEMH TeOpii MOAIOHOCTI Ta PO3MIPHOCTEH.

Jo6pe (75-89). TBepmo 3HaTH MiHIMYM. 3aXHCTHTH PO3PAXyHKOBY POOOTY Ta 37aTH TECTYBaHHSI.

YMITH eKcllepUMEeHTaIbHO BUMIPIOBATH OCHOBHI MapaMeTpHu MOTOKY Ta3y 1 OI[IHIOBAaTH TOYHICTb
BHMIpIB, 3HAXOAAYU MOXMOKY BUMIpY. MaTu ysBIIeHHS PO 0COOIUBOCTI PO3PaXyHKY HMPSIMHX 1 KO-
CUX CTpPHOKIB YIIIJIbHEHHS, MapaMeTpiB MOTOKY 3a (pOHTOM ynapHOi XBuii, notoky Ilpanaris-
Maiiepa, po3nany po3puBy. BmiTu 3amucyBatvi OCHOBHI PIBHSHHSI Ta30BOi IMHAMIKU Y 1HTErpajib-
HOMY 1 AUBEPr€HTHOMY BUIJIA/II, Y OTHOBUMIPHOMY Ta 0araTOBUMIpHOMY IMiJIXOA1 — CTallioHapHi 1
HECTalllOHapHi, a caMe: PIBHSIHHS HEPO3PUBHOCTI, PIBHSIHHS KUIBKOCTI pyXy, PIBHSHHS MOMEHTIB
KUJIBKOCTI PyXY, PIBHSHHS €Heprii. YMITH po3paxoByBaTH TUIIOBI €JI€MEHTH 1 00’ €KTH TEIUIOCHEep-
TeTHIIl: CTPYMUHHUN Hacoc (€XKEeKTop), MapaMeTpy MOTOKY ra3y 1 mapu 3a IpoceseM, XapaKTepHc-
TUKU 3aTOIJICHOT'O CTPYyMEHS, TapaMeTpH MOTOKY Ha 3pi3i coma JlaBaro Ta 3a HUM Ha HEpo3paxy-
HKOBOMY pekuMi. BMiTH 3acToCOBYBaTH razofuHaMiuH1 (yHKIIT y po3paxyHKax.

Biaminno (90-100). 3matu BCi KOHTPOJIbHI TO3HUIIIT 3 OIIIHKOIO «BiAMIHHO». JIOCKOHAIBHO 3HATH BCi
TEMU Ta YMITH 3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA IPAKTHIII.

IlIkana ouniHroBaHHA: 0aJbHA i TPaaUIliiiHA

. Orinka 3a TpaJAuLiHHOO KO0
Cyma 6amniB _ . .
Ienut, mudepenniiioBanuii 3amik 3anik
90 - 100 BinmiaaO
75-89 HoGpe 3apaxoBaHO
60-74 3a710BIJILHO
0-59 HeszanoBinbHO He 3apaxoBano
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13. MeToaun4He 3a0e3ne4eHHA

1. AwmbOpoxeBud, M.B. T'a3oBa quHamika OJHOBUMIPHHMX IIOTOKIB [3JIEKTpPOHHBIN pecypc]:
yue0. nmocionuk / M.B. AmOpoxkeBud, B.A. Cepena. — X.: anekrpoHHas 6uGnumoreka Harir.
aspokocM. yH-Ta uM. H.E. XKykoBckoro «Xapek. aBuar. uH-t», 2024. — _ c. (caiiT xade-
JIpbI
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0).

2. Takan ILI. I'igpaBmiuni BTpatu. HaBuanpHUi MOCiOHUK J0 J1TaOOPATOPHOTO MPAKTUKYMY /
ILT. Takan, FO.I". [Torexun, M.B. AmOpoxxeBuu. — Xapkis, XAl, 2024. — 32 c: in. (caiit
Kadeapsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0).

3. Fluid and Gas Dynamics=T'inporasoaunamika : Guidance Manual for Laboratory Works / O.
Lysytsia, T. Mykhailenko, R. Turna ; Min. of Education and Science of Ukraine, Nat. Aero-
space 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

14. PexomenioBaHa Jiiteparypa.
ba3osa Jsiteparypa.

4. boiiko A.B. I'igporazonunamika : miapyunuk. X.: HTY ”XIII”, 2007. — 444 c. (cait xaden-
pbI
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0)

5. Typuk, B.M. I'iaporazonunamika. Kypc nekuiii [Enextponnuit pecypc]: HaBu. noci0. ams
cTya. crieniaabHocTed 142 EnepreTuune mammHoOyayBanHs, 143 AtomHa eHepretuka, 144
Tennoenepreruka, / B.M. Typuk; KIII im. Iropst Cikopcbkoro. — EnekTpoHH1 TEKCTOBI 1aH1
(1 gaiin: 8,37 Moaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2021. — 145 c.
https://ela.kpi.ua/handle/123456789/41225
(caiiT xadenpsl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0)

6. Bamb6ounp, C.O. Texniuyna MmexaHika pigun# i ra3y: miapysauk / C.O. Bam6oss, [.B. MimeHn-
k0, O.M. Konnparenko. — X.: HYL[3VY, 2016. — 300 c. (caiit kadenps
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0)

7. Taruiit B. I'. OcHOBU aepoArHaMiKu Ta TuHaMiku onsoTy. Yactuna I. Aeporigporazonu-
Hamika /

B.I'. Tarwii, B. B. €menp; MBC Ykpainu, XapkiB. Hall. yH-T BHYTp. ciipaB, KpeMeHUyIIbK.
THOTHHH Kosemk. — Xap-kiB : XHYBC, 2024. — 280 c. (caiiT kadenpbl
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D
0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D
0%B8%D0%BA%D0%B0)
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http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/library/fulltexts/metod/Lisica_Fluid_and_Gas_Dynamics.pdf
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https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://khaikaf205.wixsite.com/main/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0

8.

10.
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JlonomizkHa JiTeparypa.

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

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

Fundamentals of Compressible Fluid Mechanics Genick Bar—Meir, Ph. D., 7449 North
Washtenaw Ave, Chicago, IL 60645, email: barmeir@gmail.com.

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

Indopmaniiini pecypcu

1. biomorexka HAKY «XAl».

2. Metonuunwii kabineT kadeapu.

3. Mepexa Internet.

4. Caiit kadenpu https://khaikaf205.wixsite.com/main
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15. KOHTPOJIbHI IUTAHHA 3 HABUAJIbHOI JUCITATLIITHA

Moayas 1
1. SIx Bu po3ymieTe MOHATTA «CyLibHE cepenoBuie»? HaBeaiTe npukiagn. Y 4oMmy HoJsrae
rinoTe3a CymiIbHOCTI?
2. SIkumH TapaMeTpaMu XapaKTepPHU3YEThCS CTHCIUBICTh CEPEOBHUIINA, IUIMHHICTh CEPEOBH-

ma? Sk BBOAATHCS KOS(DIMIEHTH CTUCIUBOCTI 1 MPYXHOCTI; KIHEMAaTHYHOI 1 JMHAMIYHOI B'SI3KOCTi?
BkaxiTh oguHMII X BUMIPIOBAHHSI.

3. 3B'S30K MIBUJIKOCTI 3BYKY 1 MOJYJIsI IPY>KHOCTI cepenopuina. Hanucatu dopmyny st mBu-
JIKOCTI TOIIMPEHHS C1a0KuX 30ypeHb B CYHUIBHOMY cepeaoBHIIi ((OpMyITy MIBUAKOCTI 3BYKY). Un
3aJIOKUTh MBUAKICTh 3BYKY Bijl IIBUAKOCTI CAMOTO CEPEIOBUINA, SIKIIO TaK, TO SKUM YnHOM? Yomy
JOPIBHIOE IIBU/IKICTh 3BYKY B HECTUCIMBOMY CepeIOBHUIIII?

4, [Io Ha3MBa€ETHCS icaTbHOI pinMHO? UM MOYKHA BBaXKATH IMOBITPS i/1€aIbHOIO PIAMHOIO?
A Bomy?

S. 3anuite 3akoH HploToHa Ui B's3K01 cepenoBuna. 3anuulith 3akoH [lackans. 3anuimith
3aKkoH bepryimi.

6. [Tinxoau Eiinepa i1 Jlarpanxka onucy pyxy piAMHH i rasy.

7. [ToBHa, TOKaNbHA Ta KOHBEKTWBHA ITOXIIHI 3MiHH MapaMeTpiB 3a 4acoM. Ska 3 IUX MOXiJ-
HUX Ha3UBA€ThCS eHIIepeBoto, KA JarpaHkeBoro? 3B'A30K eilyiepeBoi 1 JarpaHKeeBoi MOXiIHUX.

8. [Toxin cun Ha moBepxHeBi 1 00'emHi. 110 Ha3MBa€eThCS 00'EMHOIO MIITHHICTIO CHIIH, ITUTOMOL
cuioro? 1o Ha3uBa€eTHCSI HALIPYTOIO CUIIM, B YOMY BUMIPIOETHCS Hanpyra?

9. Slka BenmuumHa (CKaJsipHA, BEKTOpPHA, TEH30pHA) OJHO3HAYHO XapaKTEpU3ye HaIpPyKEHUH
ctad B Touri? 1llo o3HadaroTh iHAEKCH B 3amucy Py ?

10.  IcmyBaHHs pIBHSHHS PyXy B PI3HHMX BUTJISAax. PiBHSHHS pyxy ileanbHOi piguHHA B (Gopmi
Eitnepa. PiBusuua HaBbe-Crokcy. PiBHSHHS pyXy y Hanpyrax. Y3araibHeHHH 3akoH HproToHa.

11.  OcHOBHi MOHATTS TEOPil MOJS: TPAITIEHT, POTOP, JUBEPTEHILIS. 3aNMCaTH BUPA3 I TPaIi€H-

Ta TEMIIepaTypu B AEKapTOBOI CUCTEMI KOOPAUHAT. 3alucaTH BUPa3 AJs JUBEpPreHLii MBUAKOCTI B
JIEKapTOBO1 CUCTEMI KOOpAUHAT (3-X MIpHMI BUIAJIOK).

12. Teopema Octporpancekoro-I"aycca Ha npukiai HOTOKY MacH.

13.  Ilo Ha3uWBaeThCA UIUTBHICTh PEYOBHHM, HIUTHHICTIO MOTOKY MACH, IIOTOKOM MacH 4epe3 KOH-
TPOJIbHY NMOBepxHI0? ONMHUII BUMIPY IUX BeTUYUH. YoMy OpIBHIOE MOTIK MacH 4yepe3 KOHTPOJIb-
HYy NOBEPXHIO (HalucaTu BUpa3 OaaHCy MacH JUIsl KOHTPOJIbHOTo 00cAry)? Skuii ¢pizuyHuil 3mMIicT
MOTOKY IIBUJKOCTI Yepe3 KOHTPOJIbHY MOBEPXHIO?

14. [Ilo Ha3uBa€eThCsA UIIBHICTH IMITYJIBCY, HIUIBHICTIO MOTOKY IMIYJIBCY, TOTOKOM IMITYJIBCY
yepe3 KOHTPOJIbHY MoBepxHI0? OAMHUII BUMIpY LUX BeJWYMH. YoMy JTOPIBHIOE MOTIK IMIYJIbCY
depe3 KOHTPOJIBHY MOBEPXHIO ISl CTAL[IOHAPHOTO MOTOKY (HAIMCATH BUPa3)?

15.  IIlo Ha3uBa€eThCS MOTOKOM MOBHOTO iMIynbcy? Moro oauHuii BUMipy. 3anucaru moTik Imo-
BHOTO IMIYJIbCY JJIS OZTHOBUMIPHOIO CTAI[IOHAPHOTO MTOTOKY Tasy.
16. [Ilo Ha3WBaeTbCA UIUIBHICTIO €HEPrii, MIIJIBHICTIO MOTOKY €Heprii, MOTOKOM €Heprii uepe3

KOHTPOJbHY moBepxHIO? 11[0 Ha3MBaeTHCS TTOTOKOM TIOBHOI €HTAJIBINIT Yepe3 KOHTPOIbHY MOBEPX-
HI0. OMHUII BUMIpY IUX BeTHMYMH. YoMy JOPIBHIOE MOTIK MOBHOI €HTANbII] Yepe3 KOHTPOJIbHY
MOBEPXHIO /ISl CTAalllOHAPHOTO MOTOKY (HamucaTu piBHSHHS OajlaHCy eHeprii A KOHTPOJIbHOTO
00'emy)?

17. CyTHICTh yHIBEpCaJIbHOTO 3aKOHY 30epexeHHs cyOcTaHIli (Macu, IMIOyabCy U eHeprii). 3a-
rajgpHa (POpPMYIIOBaHHS 3aKOHY OallaHCy CYOCTaHIl JUIsi KOHTPOJBHOTO 00'eMy. 3 SKUX NPUYUH
MO’K€ 3MIHIOBAaTHCS CyOCTaHIIisl BCEpEANHI KOHTPOIBHOTO 00cAry?

18.  dopmymntoBaHHS HOTO JUIsl KOHTPOJIBHOI Mack Ta KOHTPOJIBHOIO 00’ €My BiIHOCHO MacH, iM-
MyJbCY W eHeprii.

19.  PiBHSHHS HEPO3PUBHOCTI, PyXY Ta €HEprii y iIHTerpalibHOMY Ta JU(epeHIiaTbHOMY BUTIISAII.
Oxpemuil BUNajIok piBHSHb 30€peKeHHS: OJJHOBUMIpHA, CTalllOHAapHA Te4isl piAUHU Ta rasy.

20.  Ilo Ha3zuMBaeThca CUIIOO peakiii MOoTOKY? SIK BU3HAYUTH CHUJIOBUH BIUIMB Ha TiJIO, SIKE MO-
MimeHe B moTik? 3anucatu Gopmyny cwm taru [1PJ]. 3anmucatu popmyny cumu Tsiru PP
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21.  3amucatu cUCTEMY PIBHSHbB Ia30BOi IWHAMIKH JUIS OJTHOBUMIPHOTO CTALlIOHAPHOTO MOTOKY.
22.  llonsartsa moBHOI (3aransMoBaHo1) TeMriepaTypu T*. AHanmorom 4oro BoHa €? SIK 3MIHIOETh-
cs T* mpu minBoai TeroTu B Kamepi 3ropsinas BPJI, B kommpecopi, Ha TypOiHi, B comi, B 1udy30-
pi (moBiTpo3abopHuky)? Bianosias oOrpyHTYyHTE.

23.  TloHATTs MOBHOTO (3araJibMOBaHOTO) THCKY P*. AHamorom 4oro BiH €? 3B'S30K MPUPOCTY
EHTpOITIT B HEOOOPOTHBOMY MPOIIEC] 1 MTAIHHS IIOBHOT'O THUCKY.
24. Sk 3miHtoetbesa P* mpu migBoni teruiotu B Kamepi 3ropsinas [1PJ, B kommpecopi, Ha TypOi-

Hi, B comuti, B 1udy3opi (moBiTpozabopHuky)? Biamnosias oOrpyHTYHTE.
25.  BrumB He3BOpOTHOCTI mporecy Ha T* 1 P*,

26.  3amumcaTu piBHSHHS €HEpPTil JUIsl CTAIl[lOHAPHOTO OJIHOBUMIPHOT'O MOTOKY B 0€3p0O3MipHOMY
BUTJISIL.
27.  3anumiiTh CUCTEMY PIBHSIHB TiIpOTa30UHAMIKK (HEPO3PUBHOCTI, PyXy Ta €HEprii) y 1HTer-

pallbHOMY Ta JudepeHIliaTbHOMY BUTIISAII UTsl KOHTPOJIbHOTO 00’eMy (miaxin Eitnepy). Skiit Bu-
TJISL]] Ma€ Ta K cama CUCTeMa JIJIsl KOHTPOJIbHOT MacH (y miaxoxai Jlarpanxka)?

28.  JlueprenTHa (hopma 3ammcy CUCTEMY PiBHSHB TipOra3oAnHaAMIKH.

29. VYV YoMy cyTb TiNOTE3M 3aMMKaHHA. 3alULIITh PIBHAHHS 3aMUKaHHS JJISI CUCTEMH DPIBHSIHb
ripora3ouHaMiKH.

30. Ha3BiTh yMOBU OJJHOBH3HAYEHOCTI CUCTEMH DIBHSIHB TiAPOTra30JMHAMIKH, IO TaKe MoyaT-
KOBI 1 TPaHUYHI YMOBH. Y SIKOMY BUIIQJIKy MOXYTb OyTH BIJICYTHIMU TIOYaTKOBI yMOBHU?

31. Illo Ha3uBaeTbhcs KpaoBOIO 3ajaueio rigporazonuHamiku? SIKi iCHYIOTH METOIU
PO3B’s3aHHs KpaloOBO1 3314l T1Ipora3oIMHaMiKu?

32.  Po3kaxiTh mpo HANMOMIMPEHINI CIPOIICHHS: JIIHEapU3allilo PiBHSIHB, CIPOIICHHI T'PaHMII

PO3paxyHKOBOI 00JIacTi, MOALIL Teuii Ha 00JacTh B'I3KOT0 MOTPAHUYHOTO IIAPy 1 HEB'A3KO1 30HU
MMOTEHIIIHOI Teuili, 1 TaK Aai.

33.  Ilepma i gpyra TeopeMu Teopii moai6HoOCTI Ta po3mipHocTeil. [Ipuknaau.

34.  KpwurepianpHi yncna y rigporasonuHamiiii: PeitHonsaca, Eiinepa, ®@pyna, [parnris, [Tyac-
cona, Ctpyxains, Maxa, OKa3HUK 130€HTPOIH, IXHIN (H13UYHUN 3MICT.

35.  3anumiiTe KpUTepiasbHi pIBHAHHS TiApOTa30IMHAMIII.

36.  3anuuiiTh cUCTeMy PIBHIHB JUId TypOyJeHTHUX cTpyMiB. DiIyKTyalii mapaMeTpiB NOTOKa.

37. 1o na3uBaerbes yucioMm Maxa M? Uu Moske yrcino Maxa J0piBHIOBATH HYIIO, OyTH O11b-

mre 1, OyTH piBHUM HECKIHYEHHOCTI?

38.  SIxa mMBHIKICTH Ha3MBAETHCS KPUTHYHOIO, 32 SKOK (OPMYIIOI0 BOHA BH3HadaeTbes? Yn 3a-

JEKUTh KPUTHYHA IIBUJIKICTh BiJ] IIBUAKOCTI CAMOT0 CEPEI0BUINA, SIKIIO TaK, TO SKUM YHHOM?

39.  Yum camuM KpUTHYHA IIBUJKICTH BiAPI3HAETHCS BiJl MICIIEBOI IIBUAKOCTI 3BYyKY? SIKka 3 HHX

6inpi1e? Bianosigs oOrpyHTYyiiTe.

40.  SIx BBOmMTHCS Oe3po3MipHa MBHAKICTH A. Uu MoOXe MBHAKICTH A OyTH Oinmbire 1, Oinbime
k+1

PEER piBHOIO HeckiHueHHOCTI? Yomy?

41. Sk moB's3aHi uyucio Maxa M 1 yncno A? YoMy JOpiBHIOE YUCIO A, 10 BianoBiaHe M = 1,
M =10?

42. Sk BU3HAYUTHU MaKCHUMaJbHY LIBUJKICTb, 10 KO MOXHA a/1iadaTHO PO3IrHaTH MOTIK Trazy?
Yomy npu 1poMy AOPIBHIOE MIBUAKICTH 3BYKY B MOTOLI, KpUTHYHA HIBUAKICTH OTOKY? Sk MOB's3a-
Hi KPUTUYHA 1 MAKCHMAaJIbHA IIBUJIKOCTI?

43.  besposmipHa mBuakicte A. Un mMoxe mBuakicte A Oytu Outbmie 1, Oinblne, piBHOIO He-
ckinueHHocTi? Yomy?

44.  T'azogmHamiuHa QyHKIis Temneparypu T(A) (a tak xe (t(M)): 11 di3uunuit 3mict, hopmya,
rpadik. [i 3HAYEHHS B KPUTHUHOMY TIEpPETHHI.

45.  T'azogmnamiuHa (QyHKIIA TUCKY T(A) (a Tak ke (m(M)): 11 ¢pi3uunuit 3Mict, popmyna, rpadik.
[i 3HaYeHHS B KpUTHYHOMY HEPETHHI.

46.  T'azogmaamiuna QyHKIis mimbHOCTI (), (a Tak xe (e¢(M)): ii dizuunuii 3micT, Gpopmyra,
rpadik. [i 3HAYEHHS B KPUTHUHOMY TIEpPETHHI.
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47.  T'azogumHamiuHa QyHKIis BUTpatH q (A), 11 Giznyamii 3mict, rpadik. Yu moxe q (A) OyTtu 0i-
abie 17
48.  PiBuanus XpuctuaHoBu4a. PO3MIpHICTh KOXKHOTO mapameTpa, 10 BXOIUTh y PiBHIHHA. Sk

BU3HAYUTU KOHCTAHTY M. B piBHAHHI XpHcTuaHoBu4ya? YoMy NOpiBHIOE KOHCTaHTA M IJIS MOBIT-
psi, BOAHIO, BOASHOI mapu? SIK 3a JOMOMOT00 piBHAHHS XPUCTHAHOBHYA 3HANTH TUIOILY KPUTHYHO-
ro mepeTuny?

49,  T'azogmHamMiyHa QYHKIISA iMITyIbCy Z (A) - popmyna i rpadik. 3amucatu BHpa3 MOTOKY HOB-
HOTO IMITYJIbCY JJIsSI OJHOBUMIpPHOI Tedil yepe3 razoauHamiuny QyHkiioo z (A). BenmnunHa moToky
MOBHOTO IMITyJIbCY B KPUTUYHOMY TIEPETHHI KaHAIY.

50.  Ha3Baru Buam BIiuBiB Ha MOTiK. ChopmysroBaTH 3aKOH 3BEPHEHHS BIUIMBY 1 OCHOBHI CJIiJI-
CTBa 3 HBOTO.

51. Sk BmUIMBae 3BYXXEHHsI KaHAIy Ha IIBHJKICTH J03BYKOBOro motoky? CdopMyitoiite 3aK0oH
3BEpHEHHS BIUIMBY CTOCOBHO T'€OMETPHYHOTO BIUIMBY.

52.  Hamamoiite comuio JlaBans, sskuil mepeTHH HA3UBAETHCS KPUTUYHUM, YOMY TUIOIIA KPUTHKU
MiHIMaabHA? SIBHINE 3alTUpaHHs CTOCOBHO 10 coruta JlaBamsa. CxeMaTudHo 300pa3iTh 3MiHY IIBU/-
KOCTI MOTOKY, HOT0 TeMIepaTypHu 1 TUCKY Y3[I0BXk coruia JlaBas.

53. Sk BIuIMBA€E miJBEACHHS TETUIOTH HA IIBUJKICTH JT03BYKOBOTO MOTOKY? HAaJ3BYKOBOTO MOTO-
Ky? CpopmytoiiTe 3aKOH 3BEpHEHHS BIUIMBY CTOCOBHO TEIJIOBOT'O BILIUBY.
54.  300pa3iTh cXeMy TEIJIOBOTO COIUIA, 3aIHIIITh CUCTEMY PIBHSHB JJIs HOTo po3paxyHKy. B

YoMy MOJISATa€E SBUIIE 3allMPaHHs JJI TeIIOBOro coria. 300pa3iTh XapakTep 3MiHU IIBUIKOCTI MO-
TOKY, HOTO TeMIepaTypH i TUCKY y3JIOBK TEIJIOBOTO COTLIA.

55. o Ha3uBa€eTHCS MPSIMUM CTPUOKOM YIIUIbHEHHA? UnM npsaMuid cTpruOOK BiIPI3HAETHCS Bij
Kocoro ctpuOka, Bia ynapHoi XBuii? SIK B MpsIMOMY CTPUOKY 3MIHIOIOTHCS IIUIBHICTh, TUCK, TEM-
nepaTypa moToKy, ik 3MIiHIOEThCS HOTO HIBHJIKICTh?

56.  Banumite dopmyny Ilpanamis. Chopmymroiite TeopeMmy LleMIuieHa CTOCOBHO MPSMOTO
CTpuOKa yIIiIbHEHHS.

57.  SIk 3MiHIOIOTBCS MOBHI mapameTrpu motoky T* i P* B npsmomy ctpubky yminsaenHs? 11lo
HA3UBAETHCS KOE(IIIEHTOM BiTHOBIIEHHS TOBHOTO TUCKY G? 3amuIIiTh GOpMyITy.

58.  ChiBBIIHOLIEHHS CTATUYHUX MapaMeTpiB MOTOKY rasy TZ/TI’ Pz/pl’ P 2/ p, 32 TIpAMHM

CTpUOKOM 1 mepet NpSMUM CTPUOKOM YILITbHEHHS.

59.  3Bamumite cuctemy piBHSHBb ['Jl A7 po3paxyHKYy MpSMOTO CTpUOKa YIIUTBHEHHS. 3aKOH
[TpanaTis A5 WBUAKOCTEH A0 1 michs cTpudka. Yu MOKITUBUN cTpHOKOMONIOHUH TIepexi MOTOKY
13 103ByKa Ha HaJ3ByK? BinmoBias oOrpyHTYiiTE.

60. 3anuiIiTe cUCTEMY PIBHSIHB TiAPOTa30MHAMIKY JUIsl OJTHOBUMIPHOI, CTalliOHApHOI, aaiadaT-
HOT (€HEeproi30JIb0BaHOT) TEUil B’S3KOTO Ta3y Y3/I0BXK KaHAIIy 3 HE3MIHHOIO TUIOIIEIO Iepepizy.
61. T'azogmuuamiuna QyHkuis y(A), T BmacTuBOCTI 1 rpagik. 3 SKOro piBHAHHS BOHA OTPUMY€ETh-

cs? [lpu siKO1 MIBUAKOCTI MOTOKY A razoauHaMiuHa QyHKIIS X(A) Mae MiHIMyM 1 YoMy. Uu moxe
['1® y(\) 6yTH HECKIHYEHHO BETUKOIO BEIMYMHOK, OYTH MEHIIIEe OJUHUI, JOPIBHIOBATUCS HYIIO?
ITosicHITE BIiAIIOBIAE.

62.  SIk 3MIHIOIOTbCS TOBHA TEMIIEpaTypa i MOBHHUM THCK MOTOKY a3y y BHIAJKY «pyXy i3 Tep-
TAM»? SIK 3MIHIOETHCSI eHTPOIIISl HTOTOKY? MOTIK MOBHOTO IMITYJIbCY? MOTIK MOBHOT eHTanbIii? [losic-
HITb.

63. [Io Take mpuBeaeHA OBXWHA TPYOH, Ti OAMHUII BUMIPIOBaHHS, po3paxyHKoBa ¢Gopmyria.
Sk mpuBeJeHa TOBXKWHA TPYyOH MOB’s3aHa 13 0€3pO3MipHUMHM IIBUAKOCTSIMH MOTOKY Ha BXO1 y Ka-
Hal A, Ta BUXOHi 3 KaHay A,?

64.  Slka cxema po3paxyHKY pO3MOJiTy apaMeTpiB ra3y B3JOBXK MPOCTOi «TpyOi 3 TepTsam». Sk
came BOHM BUTJIIIAIOTH? SIK TepTs BILUTMBA€E Ha MIBHIKICTH JO3BYKOBOTO Ta Ha[3BYKOBOTO MOTOKIB?
YoMy Ha J03BYII BIUIUB TEPTS JTOBOAMUTH 10 30UIBIIEHHS MIBUAKOCTI MOTOKY?

65.  IloscHiTH 3aKOH 00EPHEHOCTI BIUIMBY Y pa3i BIUIUBY B’3KOCTi. UM MOYKHA BUKOPHCTOBYIOUH
TUTBKH «e(QEKTH TepTs» PO3IrHATH JO3BYKOBUI €HEProi3ojbOBaHUM MOTIK razy y LHJIIHAPUYHOMY
KaHaJIl 10 HaI3BYKOBO1 MBUAKOCTI? Yomy?
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66.  Io Take kpu3a Teuii y «Tpy0Oi 3 TepTsam»? SIka moBeaiHKa MOTOKY B pasi 3aKPUTUYHOI JOB-
xuau Tpyou? Illo Take rpaHnyHa MOBXKWHA TPYOH, SIK BOHA 3aJICKITh BiJl IIBHUAKOCTI IMOTOKY Ha
BXO/JIl y KaHal Aq?

67.  Po3mnoBicTh mpo MeXaHIYHUN Ta BUTPATHUM BIUIMB HA MOTIK. SIK 3MiHIOIOTHCSI TTOBHI Ta CTa-
TUYHI TApaMETPH MOTOKY IPH MEXaHIYHOMY Ta BUTPATHOMY BIUIMBAX Ha MOTIK?

68.  HaBenmith cucteMmy piBHSHB TiAPOTa30JMHAMIKM y BHIMAJKy MEXaHIYHOTO Ta BHUTPATHOTO
BIUIMBIB. SIK caMe BUIIISIIa€ MEXaHIYHE COTIO?

69. [Io Ha3uBaeThCsi KOMOIHOBAHUM BIUTMBOM. MeToauka Horo po3paxyHky. Cuctema piBHSIHb
riIpora3oJuHaMIiKH Ui PO3paxyHKy KOMOIHOBaHOTO BIUIMBY Ha MOTIK rasy.

Monyas 2
70.  YMoBu icHyBaHHS 0€3BUXpOBUX Teuiil. CucTeMa piBHSIHB Ta TPAaHUYHI YMOBH 11010 TIIIOCKO-
ro 0E3BUXPOBOTO PyXy HECTUCITHBOI PiAMHH.
71. [ToTenuian mBUAKOCTI 1 1Or0 BU3HAYEHHS 10 33J]aHOMY MO0 ImBHAKOcTel. [HTerpan Jlar-

pamxa-Komi. ®ynkuis Toky. Ii rimponunamiunmii cenc. PiBusanns Jlannacy muis IOTeHIANy MBI
KOCTI1 1 QyHKIIIT TOKY.

72.  3actocyBaHHA (YHKLIH KOMIIJIEKCHOIO 3MIHHOI'O JUIS ONUCY IUIOCKOI'O O0€3BUXPOBOTO PyXy
HecTUCIMBOI pianHu. KomIuiekcHuil moteHmian (xapakrepucTiuyHa (yHKIIis) 1 HOoro cKiIaaoBi: i30-
MOTEeHLIaJbHI JIiHii 1 JiHil cTpyMy. KoMIekcHa MBHAKICTh Ta KOMIUIEKCHO-CIIONy4Y€Ha IBUKICTb.
73.  KoMmIuiekcHI MOTEHINANU JEeIKUX HAUTPOCTIIIMX TOTOKIB: (OJHOPITHUHN TUIOCKOIApaIeb-
HUI TIOTIK, JKEPENo/CTiK, TOUKOBHL BHXOD (AP0 BUXPIO), TUIONb). [X XapaKTepuCTHKH (KOMILIEK-
CHHIA TIOTEHIIIaJl OJTHOPIAHOTO TIOCKOIMAPaJIeIbHOTO TIOTOKY, 00'€MHI BUTpaTa JpKepesa/CToKy, IH-
PKYJIALISI BUXOPY, MOMEHT JIUIIOIIIO).

74.  Meron HaKJIQJACHHS MMOTOKIB: BUXPOKEPETIO/BUXPOCTOK, OC3MUPKYJIAIiitHEe OOTIKaHHS KPY-
TOBOT0 LIWJIIHJPY OJAHOPITHUM ITOTOKOM. PO3MOA1I THCKY Ha TOBEPXHI KPYTOBOTO LIMIIIHPY.

75.  HupkynsuiiHuil 00TIKaHHS KpPyroBOro HMJIIHAPA OJAHOPIIHUM MOTOKOM. Po3monin THCKY Ha
MOBEPXHI KPYTOBOTO IMIIIHAPY.

76.  Tlomsarts ocobmuBocTtei. [ToTik moOMM3y TUTackoi CTIHKH (YSBIIOBaHI OCOOIMBOCTI).

77.  OOTikaHHA Tia AOBUIBHOI hopMu (mpuenHaHi ocodauBocti). OOTiKaHHS KPYTy MOTOKOM Bif
0COOJIMBOCTEM.

78.  Meron kKoHPOPMHHUX BitoOpaxkeHb. [ 11poarHaMIUHNN ceHC KOH()OPMHUX BiZJOOpaKEHb.

79. OO6rtikanHs KyTa. OOTIKaHHS JAOBUIBHOTO KOHTYpY. 3araJlbHUM BUTJSA (QYHKII, 110 311Hc-

HIO€ KOH(OpMHE BiIoOpakeHHS. BcTaHOBIEHHS B3a€MHO-OJHO3HAYHOI BIAMOBITHOCTI HA OCHOBI
po3knananss B psag Jlopany.

80.  Meroa rogorpady. [Ipuknaa BUKOPUCTaHHS METOy rogorpady AJis MOUIyKy ONMTHUMAaIbHOI
(dbopMH IIIOCKOTO MOBITPSA3a01PHUKY.

81.  ®opmyna Yamnurina. [Tocrynat KykoBcbkoro-Harurisa.

82.  ®opmyna XXyKOBCHKOTO /IS TiAHOMHOT CHIIH.

83.  AepoauHaMiuHi XapaKTepUCTUKU Npodio. [HAYKTUBHUH OMip KpHiia KiHIIEBOTO pO3Maxy.
84.  PimeHHs 3amavi OOTiKaHHS TUT METOJOM OE3MEepepBHO PO3MOAIICHHX 0coOIMBOCTeH. Ha-
NpyKEeHHsS BUXPOBOTO 11apy. Buxposuii onip mpodinto.

85.  OcobmuBOCTI ONMHUCY TUTACKUX MTOTEHITIAIBHUX TEUil Tazy.

86.  JliHeapu3auis piBHSHHS MOTEHLIANy MBUAKOCTI. CHcTeMa piBHSAHB AJIS JTIHEAPU30BAaHUX IO-
TOKIB. Pi3HHIIS MK TO3BYKOBUMHU 1 HAJ3BYKOBUMHU TEUISIMU Ta3y.

87.  HansBykoBa Tedist B KaHaJi 3MIHHOTO Iepepizy abo HaNpsMKy.

88.  BinOutTs i mepeTHH JiHEapU30BAaHUX XBUIIb.

89. Cxema BuUTIKaHHS Ta3y i3 coma JlaBans (Mane BiAXUICHHS BiJl pO3PaXyHKOBOTO PEKUMY).
90. Merox XapakTepUCTHK. XapaKTEPUCTHKH IMEPIIOro Ta Ipyroro cimeiictea. JIiHii o0ypeHHS

SAK XapaKTCPUCTHUKU. 3MiHEHHS I_I_IBI/I,Z[KOCTi Y3O0BXK XapaKTCPHUCTUK.
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91.  PiBHsHHS XapaKTepUCTHK B IJIOCKOCTI roxorpady msuakocti. Bubip cranoi y piBHSIHHI Xa-
pakTepucTuK. YOoTHpH OCHOBHI 3324l MOTEHIIAILHOI Tevii ra3y, 1110 pillaroThCcss METOJIOM XapakKTe-
PHCTHK.

92. Teuis [Ipanarnsa-Maiiepa. Po6odi popmyin.

93.  Koci cTpubku yuriibHeHHs. Y MOBHU JHHAMIYHOT CyMIiCHOCTI Ta po0o4i GOpMymn sl KOCHX
CTPHOKIB.

94.  VYnapna monspa, ii piBHSHHA. [[Ba TUITY KOCHX CTPUOKIB: CHIIBHI 1 ciiaOki. OOTiKaHHS KIMHY
HA/I3BYKOBUM IOTOKOM ITiJ] HYJIbOBUM KYTOM aTaKH.

95.  Bzaemopis cTpuOKIB 3 TBEP/IOIO MOBEPXHEIO, 3 MEKOI CTPYMEHSI, MK COOOIO Ta 3 XBHUJISIMU
PO3IIUPEHHS.

96.  Cxema Ha/I3BYKOBOTO CTPYMEHS 3 BUCOKHM CTYIICHEM HEPO3PaxyHKOBOCTI.

97.  JlaminapHuii, TypOyJEHTHHUM 1 3MIIIAHUN MEKOBHH I1ap Ha TUTACKIN CTIHIII.

98.  BrumB CTHUCIUBOCTI Ta MPOAOIBHOTO IPATIEHTY THUCKY.

99.  Bsaemopais M&XOBOIO mapy 31 CTpHOKaMHU.

100. CrpymeHeBuil MEKOBHH HIap.
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16. MPUKJIAIM BUIETIB 3 HABYAJIBHOI JUCHUILITHA

HamionansHui a€pOKOCMIYHHI YHIBEPCUTET
iM. M.€. XKykoBcbkoro “XAI”
CrnemianpHicTs 144 «Tennoenepretukay Cemectp 4

YuboBa qucuMILIiHA Liopozazoounamika

3AJIIKOBO - EK3AMEHAIIMHUM KBUTOK Ne 1

1. Slxumm mapaMeTpamMH XapaKTepU3YeTbCS CTHUCIUBICTH CEPENOBHINA, IUIMHHICTD CEPEIOBH-
ma? Sk BBOAATHCS KOEQIIIEHTH CTHCIUBOCTI 1 MPY>KHOCTI; KIHEMATUYHOT 1 TUHAMIYHOI B'sI-
3KOCTi? BKakiTh OJIUHUIII iX BUMIpIOBAHHS.

2. SIk BIUIMBAE MiJIBEACHHS TEIUIOTH HA MIBUAKICTH TO3BYKOBOTO IMMOTOKY? HAa/I3BYKOBOTO MOTO-
Ky? CpopmyitoiiTe 3aKOH 3BEpHEHHS BIUIMBY CTOCOBHO TEIJIOBOT'O BIUIUBY.

3. Metoxa koH(popMHUX BigoOpakeHsb. ['ipoguHaMidHmii CeHC KOHPOPMHHUX BiTOOpaKEHb.

4, 3amaua

5. 3apaua

3arBeppkeHo Ha 3acinanHi kadempu 205
ITpotokom Ne Bim ” 20 p.

3aB. kadeapor Exzamenarop
(migmuc) (mignuc)

HauionanbHuil aepoKoCMiIuHUH yHIBEPCUTET
iM. M.€. Kyxoscrkoro “XAl”
CrneuianpHicTh 144 «Tennoenepretuka» Cemectp 4

YuyboBa JUCHHUILIIHA Liopocazoounamixa

3AJIIKOBO — EK3BAMEHAIIIMHUM KBUTOK Ne 2

1. Iinxomu Eiinepa i Jlarpanka onucy pyxy piiMHU i rasy.

2. Sk 3MiHtO€ThCS P* mpu migBomi Terutotn B kamepi sropsHas [IP/], B kKommpecopi, Ha TypOi-
Hi, B cori, B 1Udy30pi (moBiTpo3abopHuKy)? Binnosias oOrpyHTyiTE.

3. PiBHSIHHS XapaKTEPHUCTHK B IUIOCKOCTI Togorpady mBuakocti. Bubip cranoi y piBHsIHHI Xa-
pakTepucTUK. YOTHPH OCHOBHI 3a/laui MOTEHIIAIIbHOI Tedii rasy, M0 PilaloThCs METOJIOM

XapaKTePUCTHK.
4, 3amaua
5. 3apgaua

3aTtBepKeHO Ha 3aciganHi kadeapu 205
[Ipotokon Ne Bim ” 20 p.

3aB. kadenporo Ex3amenarop
(miamuc) (mignuc)
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HamionaneHuil aepoKOCMIYHUH YHIBEPCUTET
iM. M.€. XKykoBcbkoro “XAl”
CrenianpHicts 144 «Tennoenepretuka» Cemectp 4

YuboBa qucuuIUIiHA Liopozazoounamika

3AJIIKOBO — EK3AMEHAIIMHUM KBUTOK Ne 3

1. KpurepianpHi uncna y rigporazonuHamini: Peitnonsaca, Eitnepa, ®@pyna, [Ipanaris,
ITyaccona, Ctpyxais, Maxa, HOKa3HHK 130€HTPOMNH, iXHIHA (i3MUIHUN 3MICT.

2. TlosicHiTh 3aKOH 00EPHEHOCTI BIUIMBY y pa3i BIUIMBY B’SI3KOCTi. UM MOXHA BUKOPHUCTO-
BYIOUH TUIBKH «e(EKTH TepTs» PO3IrHATU JI03BYKOBUI €HEProi30JibOBaHUI MOTIK Tazy y
WITIHAPUIHOMY KaHaJl 10 Haa3ByKOBO1 BUAKOCTI? Yomy?

3. VYnapna monsipa, il piBHAHHA. J[Ba Ty KOCHX CTpPHOKIB: cuibHI 1 cinaOki. OOTikaHHS
KJIMHY HaJ[3BYKOBHM IIOTOKOM TIi/I HyJTbOBUM KYTOM aTaKH.

4, 3amaua

5. 3apaua

3arBeppkeHo Ha 3acinanHi kadempu 205
[TIporokon Ne  Bim ” 20 p.
3aB. kadenporo Ex3amenarop
(mimmmc) (mmipmmc)

HarmionansHuit aepoKOCMIUYHUN YHIBEPCUTET
iM. M.€. Kyxoscrkoro “XAl”
CrneunianpHicTh 144 «Tennoenepretuka» Cemectp 4

YuboBa JUCIHILIIHA Liopozazoounamixa

3AJIIKOBO - EK3AMEHAIIMHUN KBUTOK Ne 4

1. 3B'130k MIBUIKOCTI 3BYKY 1 MOJYJSl MpPYXKHOCTI cepenoBuia. Hanucatu gopmyny nms
MIBUJIKOCTI MOLIMPEHHS CIa0KuX 30ypeHb B CYLIIbHOMY cepeloBHILi ((popMyny HIBUA-
KOCTI1 3BYKY). UM 3a5€XUTh MBUIKICTh 3BYKY BiJl IIBUAKOCTI CAMOTO CEPEIOBHUIIIA, SIKIIIO
TakK, TO IKUM YUHOM? YoMy JI0piBHIOE MIBUIKICTh 3BYKY B HECTUCIMBOMY CE€PEIOBHII?
- - Tz, D2/ P2
2. CriBBiIHOWIEHHS CTATUYHUX MApaMETPiB MOTOKY ra3y /T1’ /p g / py 3@ Tpsi-
MHUM CTPUOKOM 1 Mepes1 MPpsIMUM CTPUOKOM YIIITbHEHHS.
3. PiBHSIHHA XapaKTepHUCTHK B IIOCKOCTI rogorpady msuakocTi. Bubip cranoi y piBHAHHI
XapakTepucTUK. YOTHPH OCHOBHI 3a/adi MOTEHIIATLHOT Tedii ra3y, Mo PilarThCs Me-
TOJIOM XapaKTePUCTHUK.
4. 3amauya
5. 3amauya
3arBepakeHo Ha 3acinanHi kadenpu 205
[Tpotokom Ne Bim ” 20 p.
3aB. kadenporo Ex3amenarop

(migmuc) (miuc)
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HamionaneHuil aepoKOCMIYHUH YHIBEpCUTET
iM. M.€. XKykoBcbkoro “XAl”
CrenianpHicts 144 «Tennoenepretuka» Cemectp 4

YuboBa qucuuIUIiHA Liopozazoounamika

3AJIIKOBO — EK3BAMEHAIIMHUMA KBUTOK Ne 5

=

3akon HerotoHa mmst B'si3koi cepenoBuia. 3akon [lackans. 3akon bepuyi.

2. T'azommnamivuna QyHKIIS iMITynbey Z (A) - dopmyna i rpadik. 3anmucaru BUpa3 MOTOKY MOB-
HOTO IMITyJILCY AJII OJJHOBUMIpPHOI Tedil yepe3 razoauHamiuny QyHkmiro z (A). Benmnunna
MOTOKY TIOBHOTO IMITYJIbCY B KDUTUYHOMY TIEPETHHI KaHAIY.

3. HupkynsimiiiHui 00TIKaHHS KPYroBOTO IMIIIHPA OJHOPIAHAM NOTOKOM. Po3momin TicKy Ha
MOBEPXHI KPYrOBOTO IMIIIHIPY.

4. 3anaua

5. 3amaua

3aTBeppKeHO Ha 3acizanHi kadeapu 205
[TpoTokoi Ne Bim ” 20 p.

3aB. kadeapor Exzamenarop
(migmuc) (mignuc)

HarmionansHuit aepoKOCMIUYHUN YHIBEPCUTET
iM. M.€. Kyxoscrkoro “XAl”
CrneunianpHicTh 144 «Tennoenepretuka» Cemectp 4

YuboBa JUCIHILIIHA Liopozazoounamixa

3AJIIKOBO - EK3AMEHAIIVMHNUHN KBUTOK Ne 6

1. TloBHa, ITOKanbHa Ta KOHBEKTHBHA MOXIAHI MapaMmeTpiB. fIka 3 1UX MOXiIHUX HA3UBAETHCS
eiiepeBolo, siKa JiarpaHkeBoro? 3B'sI30K €ilyiepeBoi 1 JarpaHKe€Boi MOX1IHHX.

2. PiBHAHHA XpHucTHaHOBHYA. PO3MIpHICTH KOKHOTO MapaMeTpa, 10 BXOAUTh Y PiBHSAHHI. SIK
BU3HAYUTU KOHCTAHTY M, B piBHAHHI XpucTuaHoBu4ya? YoMy JOpIBHIOE KOHCTaHTa M JUIS
HOBITPsI, BOJHIO, BOJIIHOI mapu? Sk 3a JONMOMOTOI0 PiBHSIHHA XPUCTHAHOBHUYA 3HANTH IUIO-
11y KPUTHYHOTO NIEPETUHY?

3. Bsaemonis cTpuOKiB 3 TBEP/OIO MOBEPXHEIO, 3 MEKOIO CTPYMEHS, MiJK COOO0I0 Ta 3 XBHJISIMU

PO3IIUPECHHS.
4, 3amaua
5. 3apgaua

3aTtBepKeHO Ha 3aciganHi kadeapu 205
[Iporokomn Ne Bim “ ” 20 p.

3aB. kadenporo Ex3amenarop
(migmuc) (miuc)
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17.  TPHUKJAJ EK3AMEHAIIITHNAX 3AJAY
3AIAYA 1.

BusHaunTy MBHUIKICTH TIOBITPSl HA BUXOJI 13 coruia JlaBamro, Ko T°=500 K, p’=2 MlIlIa, THck Ha
3pi3i Papy=0,1 MI]a.
YoMy n0piBHIOE BUTpATA, SKILO IUIOMIA KPUTUYHOIO NepeTuHy comia F,=0,0001 M2?

3ATAYA 2.

SIK 3MIHHTBCS HMIBHIKICTh BUTIKAHHS TMOBITpPS 3 coruia JlaBaito, SKIO MOBHA TeMIIepaTypa 3pocTe B
2 pasu, B 4 pa3u? A sSKIIO NPH HE3MiHHIN MOBHOI TeMIepaTypi THCK MOBHHI TUCK 3011bMTH B 10
pasziB? I[puitHsaTu T%=500 K, P%, =20 Oap. Tuck Ha 3pi3i coruia qopiBHIOE 1 Oap.

3AJIAUA 3.

Jlo ra3y, mo npoTikae 1Mo MIIHAPUIHOMY KaHany 3 BUTparoro G = 2 Kr / ¢, MiIBOJUTHCS TEIIOBA
NOTYXHicTbQ = 4,2 10° Br. koo Oyze MBUAKICTh MOTOKY Ha BUXOJII 3 KaHANY, AKIIO HAa BXOJl Y
kanan wi= 100 m/c, a remneparypa T1=300 K.

o . . . . K
[TpuiinsaTu i300apHy TEMIOEMHICTD Ta3y 1 MOKa3HUK aaiabatu razy ¢, = 1000 .El_; k=1,14.
p kr-K

3AJIAYA 4.

CKUTBKY TETUIOBOT TIOTYKHOCTI Tpeba minBecT A0 ra3zy npu Burpati G = 10 kr/c, mob 3araipmyBa-
TH #oro Bix mBuAKOCTI 44 = 1,5 mo mBuakocti 4, = 1,1? IloBHa Temmeparypa Ha Bxoai T =
800 K. Yu MoxHa TiABEICHHSM TEIJIOTH 3MEHIITUTH MIBUAKICTH MOTOKY 10 300 m/c?

3AJIAYA 5.

CKUIbKY TETIOBOI MOTYXHOCTI Tpeba MigBecTH 10 ra3y npu Butpati G = 1 kr/c, o0 po3irsatu ifo-
ro Big mBuakocti 44 = 1,1 10 mBuakocti A, = 1, 8? IToBHa Temnepatypa Ha Bxoai T; = 360 K.
Yu MO>KHA MIABEACHHSIM TEIUIOTH 301UTBIINTH MBUIKICTH 1[HOTO MOTOKY 710 1000 M/c?

3AJIAYA 6.

BusnaunTtu koeimieHT BIAHOBIEHHS MOBHOTO THUCKY B MPSAMOMY CTPUOKY YIIIJIBHEHHS, AKIIO 0e3-
pO3MipHa MIBHJKICTH IO CTpUOKa A4 JMOpiBHIOE 2. 3HAWTH IMIBHUIKICTH MOTOKY Ticisi cTpuOKa (y
M/c), SIKIIIO MTOBHA Temrepatypa 1o ctpubka T3 mopiBaroe 1000 K. 3HaiiTu cTtatiuHi TemmepaTypu
70 1 micns cTpuoKa.

3AJIAYA 7.

Aepocrat 3anoBHenuit 1000 M° Terio IIpU TEMIEpaTypi 17°C. Busnaunru MITHOMHY CUJTy aepoc-
TaTy, SKII0 aTMoc(hepHUil TUCK JopiBHIOE 1 Oap, a TemmepaTypa MOBITps 27°C. Maca 0600HKH
aepocrtaty 500 K.
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3AJIAYA 8.

BusHaunTH MBHIKICT 3BYKY B MOBITP1 y 3eMJIi 1 Ha BUCOTI 8 KM, SIKIIIO TeMIiepaTypa O moBepXHi
3eMJIi IOPIBHIOE 25°C.
3AJTAYA 9.

BusHaunTy MBUIKICTB 3BYKY Y BOJI, SIKIIIO MOAYJIb IPYKHOCTI Boju ctraHOBUTH 20.000 Gap.

3AJAYA 10.

Bu3HauuTu rpaHUyYHy JOBXKHUHY UAJTIHIPUYHOI TPYOH, IO SKiK Teue B'sI3Kui ra3 (rmositps). iameTp
Tpyou nopiBHioe 40 MM, 6e3po3MipHa MIBUAKICTH HA BXOAl B TpyOy 44 = 0, 3, koediieHT muIsxo-
BUX BTpaT ctaHoBUTH 0,015.

3AJAYA 11.

Busnauutu nomyctumy 0e3po3MipHY IIBUIKICTh MOTOKY MOBITPS A4 HAa BXOJII B HWIIHAPUYHUN Ka-
HaJl B YHUKHCHHI PeXUMY 3aMUKaHHS KaHay, SKIIO JiaMeTp KaHaly AopiBHIOE 40 MM, TOBXHHA
kaHairy 80 M, Koe(ilieHT NUITXOBUX BTpaT cTaHoBHUTH 0,015.

3AIAYA 12.

BusHaunTy MiHiIMalIbHY IJIOLTY NMEPETUHY KaHay, 3JaTHOIO MPOMYCTUTH 3a 1 CeKyHIy 5 KT MOBIT-
ps 3 Temnepatypoto ranbmyBaHHsa 400 K 1 Tuckom ranbmyBaHHs 4 O6apu. Sk 3MIHUTBCA 1S TUIOIIA
npy 301IbIIEHH] TUIBKA TeMIepaTypy ralbMyBaHHs B 4 pa3u? npu 30UIbIICHH] TIJIbKU THUCKY Tallb-
MyBaHHS B 4 pa3u?



