MiHicTepCcTBO OCBITH 1 HAYKH YKpaiHU
Harmionanenuii aepokocMmiuyauii yHisepeureT iM. M.€. J)KykoBcbKkoro
«XapKiBChbKUH aBlal[ifHUIA IHCTUTYT»

Kagenpa AepokocMivHo1 TermorexHiku (Ne 205)
(Ha3Ba kadenpm)

3ATBEP/IKYIO
T'oroBa HMK

, M. A. IlleBuoBa
& (iHimiaM Ta MPi3BHIIIE)
(mmiarmumc)

«31» cepmas 2019 p.

POBOYA IIPOI'PAMA OBOB’SI3KOBOI HABUAJILHOI JUCILUATLIITHA
I'TTIPOT'ASOANHAMIKA

(Ha3Ba HABYAIIBHOT JUCHMUILITIHH)

lany3b 3HaHb 13 «MexaHi4Ha 1HKEHEPISD

(mudp 1 HaiiMeHyBaHHS rajy3i 3HaHb)

CrneniajJbHicTh: 134 «ABialiliHa Ta PAKETHO-KOCMIYHA TEXHIKA»

(ko Ta HallMEHYBaHHSI CIICIIATBHOCT)

OcBiTHs nporpama: «ABIaIliiiHi TBUTYHH Ta CHEPreTHUYH1 YCTAaHOBKU

(ckopoueHa dhopma)

(HaliMeHyBaHHsI OCBITHBOT IPOTPaMHK)
dopMa HABYAHHSA: JAE€HHA

PiBennb BUIIIOI OCBiTH: nepnii (0aKkaJIaBpChbKUi)

Xapkis 2019 pik



Po6oya nporpama mo kypcy «l'inporazonuHaMikay
(Ha3Ba HABYAJIBHOI AMCIUILIIHI)
JUTS CTYJICHTIB 32 CIEIIaIbHICTIO 134 «ABiarriifHa Ta pakeTHO-KOCMIYHA TEXHIKa»
(umcp i Ha3Ba CIELiaIBHOCTI)
HaIpsMy MiATOTOBKH «ABIaIliliH1 IBUTYHH Ta €HEPTETHYHI YCTAHOBKNY

(ckopouena hopma)

(ump i Ha3Ba HANPSIMY I ATOTOBKH)

«26» uepus 2019 p., — 26 crop.

Po3poOuuk: _AmO6poxkeBnd M. B., nouieHT kadeapu aepoKOCMivHOi TemnoTexHiku (205),

KaHJl. TCXH. HAVK, AOILICHT
(mpi3BuLIe Ta iHiLia)H, T0CA/Ia, HAYKOBUI CTYIHb Ta BUCHE 3BaHHS) (nmipmuc)

Po6ouy nporpamy po3risiHyTo Ha 3acigaHHi kad._ aepokocMiuHOI TemnoTexHiku (205)
(na3Ba xadenpn)

ITpoTtokon Ne9 Bix «26» yepHs 2019 p.

3aBimyBad kadeApu I-p TEXH. HAYK, JOIEHT I1.I". "'akan
(HayKOBHH CTYIIHb Ta BUCHE 3BaHHS ) (migmuc) (ininianu ta npizBuIIe)




1. Onuc HABYAJILHOI AMCUUILTIHI

I'any3b 3HaHD,

XapakTepucTuKa

Kinpkicts kpeuris — 4,5

I'any3b 3HaHb
13 «MexaHiyHa iHXeHepis»

Mopaynis — 2

3MiCTOBHX MOAYIIB — 2

[HMBinyaTbHE HAYKOBO-
JIOCITIHE 3aBIaHHS
-1PP:

PospaxyHok coma JlaBais
3 TEILUIOBOIO HACAIKOIO

(undp Ta HaliMeHyBaHH!)

CremiajabHICTD:
134 - «AsBiamiiHa Ta pPAKETHO-

HaiiMmenyBanHs . . HABYAJIbHOI JMCHUILTIHA
. HANPSAM MiATOTOBKH, OCBITHbO-
NOKAa3HUKIB cxe oo
KBaJi(ikaniiHui piBeHb AeHHA ¢opMa
HABYaHHHA
HopMmaruBHa

KOCMIYHA TEXHIKA

(ko Ta HaMEHYBaHHS)

OcsiTHi nporpamu:
«ABlalliiiHl IBUT'YHU T4 €HEPLETHU-

HaBuanbHuii pik:
2019/2019

4yHi ycTaHOBKMW»  (ckopoueHa dho-

pma)

(Ha3Ba)

3arajpHa KUIBKICTh TOJIUH —
135/ 72

THXHEBUX TOAUH IS JEHHOT
(hopMU HaBYAHHS:

aymutopaux — 4,0; 5,0

caMOCTiHOT poOOTH CTyneHTa
—-3,94

(Ha3Ba)

PiBeHb BUIIOI OCBiTH:

nepumii (0akaaaBpChLKHii)

Cemecrp
4-i

Jlexuii
32 rox.

I[IpakTu4Hi,
ceMiHapChKi
16 ron.

JlaboparopHi
24 rop.

Camocriiina po6ora
63 rona.

InauBinyanbui
3aBAaHHA:
30 roa.

Bua koHTpoIIo:
icmur

CriBBiIHOIIEHHS KUIBKOCTI TOJMH ayIUTOPHHUX 3aHATh 10 CAMOCTIHHOT pOOOTH CTaHOBUTH:!

s nenHoi popmu HaBuanus 72/63=1,14.




2. Merta Ta 3aBgaHHS HABYAJILHOI AUCHHUILTIHA

Meta — MeTta BUBYCHHS — NPUA0AHHS 3HAHb, BMIiHb 1 HABHYOK, IO JIO3BOJISITH PO3POOISTH

CIIPOIIEH]1 3MICTOB1 Ta MAaTEMAaTHYH1 MOJIEN1 Ta30JTUHAMIYHUX TIPOIIECIB y TETIJIOBUX JIBUTYHAX.

3aBaaHHs: Y pe3ynbTaTi BUBYCHHS HABYAIHHOT NUCHUIUIIHA CTYACHT MOBUHEH MaTH 0a30Bi

3HaHHS B Tally3i ripora3oJuHaMiK{ Ta BMUTH 1X BUKOPHCTOBYBATH.

3naru:

o HaykoBy TepMiHOJIOTiIO Ta 0a30B1 MOHATTS B TaIy3i TiIpo ra30InHAMIKH.

) MeTtoau eKCIepUMEHTAIbHOTO BUMIPIOBAHHS MApaMETPiB MOTOKY.

° OyHAaMeHTalbH1 3aKOHU Ta PIBHSAHHS T'1IpOra3oInHaMiKH.

o [TpuHIMITA CTBOPEHHS MaTeMaTHYHHX MOJEJCH Tedil CYIUTBHOTO CepeIoBHUIIa Ta T'O-

JIOBH1 IPUIYIIEHHS TPHU X CTBOPEHHI.

. OcobucrocTi Tedii razy 3 HaBKOJIO 3BYKOBOIO Ta IIOHAJ] 3BYKOBOIO IMIBUJKICTIO; (Pi3u-

YHi e(eKTH, M0 CYNPOBOKYIOTh TaKy TEUil0; BIUIMB T€OMETpil KaHally, B’S3KOCTI, TEIJI000MIHY,
PO3XOAy Tra3y Ha mapamMeTpH Tedil.

o Oco0HCTOCTI PO3MOBCIOHKEHHS yIapHOT XBHUITI.

o OcobucrocTi GopMyBaHHS 1 PO3BUTKY JIaMIHApHOTO, TYpPOYJIEHTHOTO 1 3MIIIAHOTO
MEKOBOTI'O IIapy, Ta B3a€MOJIi1 MEKOBOTO 1Iapy 31 CTPUOKAMH.

o Meroa XapakTEepUCTHK.

[ ]

Bmitm: ...................

J ExcniepuMeHTabHOTO BUMIPIOBaHHS MTapaMeTpiB OTOKY Iazy.

o BukopucroByBatn TabmuIli 1 miarpamMu JUisi pO3paxyHKy Ta30TEPMOAMHAMIYHUX
MPOLIECIB.

J CkJ1aiaTi cucTeMy piBHSHB LIOJI0 PO3PaXyHKY I'a30BOTO MOTOKY y €JIeMEHTaX Terio-
BOTO JIBUTYHA.

o Po3paxoByBaT 0IHOMIpH1 TO3BYKOBI 1 HaJJ3BYKOB1 ITOTOKH 13 BIJIMBaMU (T€OMETPHU-
YHUM, PO3XiJHUM, TCIUIOBUM, MEXaHIYHHUM Ta B’3KICTHHM). AHAII3yBaTH OJCP)KaHi Pe3yIIbTaTH.

o PospaxoByBaTu mpsiMi 1 KOCi CTprOKa yUIUIBHEHHS, yIapHY XBHIIIO.

o Po3paxoByBaTH Mmaocki MOTEHIIANIbHI TEYil razy.

o Po3paxoByBatu napamerpu noroky Ilpanarisa-Matiepa.

IIporpamHui pe3yjibTaTu HABYAHHIL.
VY pe3ynbTari BUBYEHHS HABYAIBHOT IUCIUILIIHA CTYACHT Oy 3/1aTeH:

BMITH TIepEKa3aTH XapakTepHi (i3W4HI BIACTHBOCTI PIIUH 1 Ta3iB, mMapaMeTpH, SIKUMH BOHU
OTHMCYIOThCS, iXH1 OJMHUI]I BUMIPIOBAHHS.

eKCTIEPIMEHTAILHO BUMIPIOBAaTH OCHOBHI ITapaMeTpH MOTOKY rasy.

OI[IHIOBATH TOYHICTh BUMIPIB, 3HAXOJUTH TIOXUOKY BUMIPY.

3HaTU Qi3U4H1 MoJeni 1e(pOpPMOBAHOTO CEPEIOBUIIA, TApaMeTpaMu CTaHy Ta PIBHSIHHS CTa-
HY PIAVHM 1 Ta3y.

BUKOPHUCTOBYBATH TaONMIl 1 JiarpaMu Ui pO3paxyHKY THIIOBUX Ta30T€pMOJMHAMIYHHX
MIPOIIECIB.

BMITH 3alIUCyBaTH PIBHSHHS Ta30BOT AMHAMIKU IS OJMHUYHOI IIBKM — CTaIllOHAPHI 1 He-
CTallIOHAPHI: PIBHAHHS HEPO3PUBHOCTI, PIBHAHHS KUIBKOCTI PYXY, PIBHSHHS MOMEHTIB Kilb-
KOCTI pyXy, PIBHSHHS €HEprii, BIAMOBIAHO, Y IHTETPAIHPHOMY 1 JUBEPTEHTHOMY BUTJISAIL, Y
0e3p0o3MIpHOMY BUTJISAII, 3a JOTIOMOT OO0 ra3olMHaMIYHUX byHKIIii

(1), (1), (), q(),2(D), x(A), ¥(2), etc.
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BMiTH BHKOpPHCTOBYBAaTH pIBHSAHHS XPHUCTHAHOBMYA JUIS aHATI3yBaHHS XapakTepy 3MiH
BJIACTUBOCTEH MapaMeTpiB MOTOKY.

3aMuCyBaTH 3B'SI30K MK HalpyraMmu Ta JeopMaisiMu 111010 1€(hOpMOBaHOTO CEPEIOBUIIIA.
3ancyBatu piBHsSHHS Hap’e-CTOKCYy.

BMITH 3allUCYBAaTH CUCTEMY PIBHSHb ra30BOi AMHAMIKHU Ul HAMMPOCTIMUX 00'€KTIB: COILIa
JlaBans Ta MDKJIONIATKOBOI'O KaHally, «TEIUIOBOI TPyOM», KaMepu 3TOpsiHHs, KaHally, 110
SKOMY Teue B'SI3KUI Ta3 («TPyOH 3 TEPTAM).

BMITH 3allUCYBAaTH CHCTEMY PIiBHSHb Ta30BO1 JMHAMIKHM IS TPSIMOTO 1 KOCOTO CTPHOKIB
YIUTbHCHHS.

BMITH 3allUCyBaTH CHUCTEMY PIBHIHb Ta30BOi1 JMHAMIKHU IJIs YAapHOT XBUJI1 Y BIAHOCHIH 1 a0-
COJIFOTHIM CHCTEM1 KOOPIUHAT.

BMITH 3alUCYBaTH 3B'SI30K 30UIBIICHHS EHTPOMii 3 Koe(illieHTOM BCTAHOBJICHHS MOBHOTO
THUCKY /ISl peaJIbHUX TIOTOKIB PIIMHU Ta Tasy.

BUKOPHUCTOBYIOUH TiAPABIIYHUNA MiAXid, 1[0 NPUBOIUTH 2-X 1 3-X MipHIi 3a1a4i NPUKIAAHO]
TiIpora3oAMHaMIKHU JI0 OJTHOBUMIPHOTO BUTIIAY, PO3PaXxOBYBAaTH HUISXOBI Ta MICIIEBi BTpa-
TH JUISL CKJIQJHUX T1IPaBIIYHUX CHCTEM.

Po3paxoByBaTu peakTUBHY CUJIH (CUITY TSTH).

Po3paxoByBaTu OHOMIpHi JO3BYKOBI Ta HAJA3BYKOB1 IOTOKHU 13 BIUIMBAMHU (T€OMETPUYHHM,
PO3XITHUM, TETUIOBUM, MEXaHIYHUM Ta B’SI3KICTHUM). AHAI3yBaTh OJICpKaHi pe3yJIbTaTy.
Po3zpaxoByBatu npsiMi Ta KOCi CTpHOKa YIIUTbHEHHS.

PO3paxoByBaTH MapaMeTpH MOTOKY 32 GPOHTOM yJapHOT XBHIIL.

PO3paxoByBaTH IJIOCK1 MOTEHI[IaJIbHI TeYii rasy.

po3paxoByBartu napameTpu notoky [Ipanamisa-Maiiepa.

PO3paxoBYBaTH PO3Ma]] PO3PUBY.

pPO3paxoByBaTH TUIOB1 €l1eMEHTH 1 00°€KTH MPUKIIAAHOT MpOra3oAuHaMIKi: CTPYMHUHHUIA
Hacoc (eXKeKTOop), HapaMeTpH MOTOKY ra3y i mapu 3a ApOceleM, XapaKTepUCTUKH 3aTOTICHO-
ro CTpyMEHs, apaMeTpu NOTOKY Ha 3pi3i coruia JlaBanio Ta 3a HUM Ha HEpO3PaXyHKOBOMY
PEXUMI

PO3paxoBYBaTH CHJIOBY B3a€MO/IiI0 OJJMHUYHOTO MPOMLIIO Ta pEeUIiTKH IpodisiB 3 J03BYKO-
BHUM 1 HaJ3BYKOBHM TMOTOKOM B JIBOMIPHOI MTOCTaHOBI[L, BUKOPUCTOBYIOUN 1) 3akoH 30epe-
KEHHS IMITYJIbCY, 2) MeTOJ] KOH(OPMHUX BioOpaxeHsb, 3) TeopemMy KyKOBCHKOTO.

MikaucuumutiHapHi 3B’I3KM: BUIIIA MaTeMaTHKa, (Pi3nKa, XiMis, TeXHIYHA TEPMOTUHAMIKA.



3. IIporpama HaBYAJBLHOI AMCUMIIIHU
3micT poGouoi nporpamu

3micToBuii MoayJab Ne 1
«KoHuenTyaabHO-MeTOd0J0TIYHUH 0a31C TiAPOra3oAMHaAMIKH.
OnHoBUMIpHA Teopist Teuiil razy»

JleKILiiiHi 3aHATTS

TEMA 1. Ocnogni nonamms 2iopozazoounamixu. I'inomesa cyyinonocmi. Dizuuni moodeni oegop-
MOBaHO020 cepedosuuya.

®di3uuni BiIacTUBOCTI pigvH 1 ra3i. Pizuuni Mojeni aedopmMoBaHOTO cepeloBHINa, MapaMeTpamu
CTaHy Ta PIBHAHHS CTaHy piauHU i Tazy. [IoHATTS cyniibHOTO cepenoBuiia. MexaHivHi, TepMOANHAMIYHI Ta
NePeHOCH] XapaKTepUCTUKN KOHTHHYyMYy. I1IBuakicTe medopmarii sk rOJOBHUN KpHUTepiil A Kiacugikamii
CTaHy TiJI (TBEpPIUX, PiIKUX, TA30TI0/1i0HUX ).

TEMA 2. Kinemamuxa piounu i 2azy. Kinemamuuni xapaxmepucmuku cepeoosunia, uio pyxacmao-
cA.

Metoau Jlarpanxa i Eiinepa BUBUEHHS pyXy CYLIUJIEHOTO cepeoBuUILa. PI3HUII MOHITH KOOPAWHAT B
migxonax Jlarpamka i Eitnepa. 3minni Jlarpanxka. Koopaunartu B migxoni Eiepa. TToHSTTS KOHTPOJIBHOT
MacH i KOHTPOJILHOTO 00cary. [ToHsATTS TpaexTopii 1 JiHii cTpyMy, piBHSHHS TpaekTopii i JiHil ctpymy. Ilo-
HSITTS TIOJISI LIBUAKOCTEH 1 MPUCKOPEHb, POTOpa, AIBIPreHMii i rpajieHTa MBUAKOCTI. 3B'I30K CyOCcTaHIiOHa-
JBHOI, TOKAJIFHOT 1 KOHBEKTHBHOI MOXiTHUX. TpyOKa cTpymy, IiBKa CTpyMy, IHTEHCUBHICTb IiBKHU. L{upkys-
Iisl BUIKOCTI 10 KOHTYpY. LinbHicTh MOTOKY Macu. BuxpoBa niHisi, BUXpoBa TpyOKa, BUXPOBHIA IITHYP, iH-
TEHCHBHICTh BUXpoBOro mmHypa. Omneparop [aminmerona. @opmyna Ctokca. @opmyna OcTporpaacbkoro-
I'aycca. Tenzop mBuaKocTed aedopmartiid. Po3kiaganHs TeH30pa Ha CAMETPHIHHN 1 aHTHCUMETpUIHUH. Po3-
KJIQJIaHHS 3aralbHOTO PyXy Ha HaWOpoCTiln: o0epTanbHUN pyX, Aedopmailio po3TSATyBaHHS-CTUCHEHHS 1
nedopmariro uucroro 3cyy. [lepmia ta npyra reopemu I enpmrobia.

TEMA 3. @ynoamenmanvHi 3aKOHU ma PiGHAHHA 2i0p02a300UHAMIKU.

CyTHICTb YHIBEPCAIBHOTO 3aKOHY 30epekeHHs cyOcTaHii (MacH, IMIyJIbCy ¥ eHeprii) y MaKpOCBITi.
DopMyITIOBaHHS HOTO JUISI KOHTHHYYMY BiTHOCHO MAacH, iMITyNbCy ¥ eHeprii. PIBHSHHS HEpO3pHBHOCTI, pyXy
Ta eHeprii. Okpemi BUMAIKH PiBHIHB 30epekeHHs (OIHOBUMIpPHA, CTAI[iOHApHA Tedis piauHu Ta ra3y). [Ipuk-
Tamy JUTS PIBHSHHSA pyXy B pizHoMy Burisiai (piBHsHHS Efntepy, piBasHHS HaBhe-CTOKCY, pIBHSHHS PyXy Y
Hanpyrax, y3araibHeHul 3akoH Hetorona). CrucTeMa piBHSHB TiIpora3oiHaMiky Ha 0a3i piBHSHb HEPO3PHUB-
HOCTI, pyXy Ta eHeprii. ['inoTe3n 3aMuKaHHA. YMOBH OJHOBU3HAYEHOCTi. MeToan po3B’A3aHHS KpaloBoOi 3a-
Jadi rigporazoauHaMiky. KputepiaibHi uricna ta KpuTepiaibHi piBHSIHHS.

TEMA 4. Oonosumipna meopin meuiii 2a3y. Pignanua 00HosumipHux meuii zazy.

OnmHOBUMIpHI piBHSHHA TazonuHamikd. Momudikaris ix mis ypaxyBanHs BIUtuBiB. Kpurepii momio-
HOCTI OJIHOBUMIpHHUX Tediii ra3y. [IoBHi i cTaTu4HI mapameTpu NOTOKY. XapaKTepHi MIBUIKOCTI Ta 30HH TEYii
razy. Koegimientn mBuakocti (6e3po3mipHi mBHAKOCTI M, A, A).

TEMA 5. I'azoounamiuni ghyrnxuii.

l"azoaunamiuHi (yHKIIT TemmeparypH, TUCKY, TYCTUHH. ['a3oquHamMiuni QyHKIIT BUTpATH Ta IMITYJILCY.
PiBusiHEs XpuctnanoBuya. Bupas uis moToKy MOBHOTO IMITYJIbCY B3arajli i y BHIIAJKY OJHOBUMIPHOTO TO-
TOKY Ta3y. 3ammc CUCTEMH OJHOBHMIPHUX PiBHSIHB Uepe3 ra30AnHaMiuHi (PyHKIIT Ta MOBHI apaMeTpH.

TEMA 6. Mamemamuuna mooeis npamozo cmpudKa i yoapHoi Xeui.
Cxema (popMyBaHHS MPSAMOTO CTPHOKA YIIIJIbHEHHS 1 YIapHOI XBHJI. YMOBH JAMHAMIYHOI CyMiCHOCTI
Ta poboui hopmynu Jist npsimoro crprbka. Cxema GpopMyBaHHS yAapHOT XBUJIi. YMOBH JMHAMIYHOI CyMiCHO-



CTi Ta poOodi popMynH Iyis PsIMOTO CcTprOKa. Y aapHa aniabara. BuzHaueHHs mapaMeTpiB ra3y 3a yAapHOIO
xBusero. Teopema Lemmuiena.

TEMA 7. 3akon obepnenocmi éniugy.
PiBusiHHS 1 popMyTIOBaHHS 3aKOHY oOepHeHOCTi BrmBYy. Hacmiaku 3akony. Kpusa teuii. Brumms ii Ha
BUTpArTy rasy.

TEMA 8. Teuii 2a3y i3 enausamu. I eomempuunuii enaue. Tennosuit enaue. Bnaue 6’a3xocmi zazy.
Mexaniunuii ma gumpamuuii 6niue Ha NOMiIK.

Brue 3miHM III0M0I TIepepi3y Ha TapaMeTpH €Heproi3oiibOBaHOTO MOTOKY razy. OCHOBHE piBHSHHS
Tedii. CxemMa po3paxyHKy pO3MOALTY apaMeTpiB Ta3y B3JAOBXK MPOCTOro cora i coruta JlaBans. Pexxumu po-
0otu 1ux comen. BrmuB TermooOMiHy Ha TeUir0 HEB'S3KOTO Ta3y B KaHalll HE3MIHHOTO mepepizy. OcHOBHE
PIBHSHHS Tedii B «Tpy0i 3 TEIIIO0OMIHOM» 1 CXeMa pOo3paxyHKy PO3IMOIiUTy MmapameTpiB ra3y B3aoBxk Hel. [1o-
Be/liHKA MIOTOKY B pa3i mepejadi 3aKpUTUYHOT KUTbKOCTI TEMIOTH. BIMB B’A3KOCTI Ta3y Ha a/1iadaTHy TEYiro
Horo B KaHaJi He3MiHHOTO Tepepidy. OCHOBHE piBHSHHA Tedil B «TpyOi 3 TEpTAM» 1 cxema PO3paxyHKy po3-
O[Ty TTapaMeTpiB ra3y B310Bxk Hei. [loBeniHka MOTOKY B pa3i 3aKpUTHIHOI JOBKUHU TpyOu. MexaHiuHuil Ta
BUTpPATHHI BIUIMB Ha NOTiK. KoMOiHOBaHUI BILIHB.

IIpakTHYHi 3aHATTS
OCHOBHI 3aKOHH Ta30BO] JUHAMIKH.

1

2. dopmyrna B3aeMOIii MOTOKY ra3y 3 COMJIOM 41 KOJIEKTOPOM TEIUIOBOTO JIBUTYHA.

3. Ta3omuuamiyHMii po3paxyHOK Tediil B TpyOax 3 BUKOPUCTAHHIM OTHOBUMIPHOI TEOPIi.

4. TlpodinroBaHHs BUX1THOT YACTUHU TLIACKOTO coruia JlaBajis.

5. TlpodintoBaHHs BUXiTHOI YaCTHHHM TUIACKOTO coruia JlaBas.

6. BusHaueHHS mapaMerpiB rasy B HAA3BYKOBOMY CTPYMEHI.

7. Po3paxyHOK BIUTMBY TEIJIOOOMiHY Ha TE€Yir0 HEB SI3KOTO Ta3y B KaHAI HE3MIHHOTO TIepepi3y.
8. Po3zpaxyHOK NpsIMUX i KOCUX CTPUOKIB.

JlaGopaTopHi 3aHATTSI.

1. Meroau BUMiprOBaHHS [apaMeTPiB MOTOKY.

2. Pexumu teuii (uncio PeitHonbaca)

3. Brparu noBHOTrO THCKY B comutax JlaBais.

4. 3HaxomkeHHs KoedillieHTy THCKY Ha TOBepxHi mumiHapy (PeanbHe oO0TiKaHHS KPYroBOTro MUJIiH-
ApY).-

Pemmitka npodiis.

6. IDsaxoBi rigpariiyni BTpaTH y KaHaii. MiclieBi TripaBiidHi BTpaTH y KaHAI.

o

CamocrTiiina po0oTa.

CyTHiCTIO caMOCTIHHOT pOOOTH HaJ MaTepiajioM MOIYIIIO € OTIPALOBAHHA JIEKIIMHUX TEM 33 JOTIOMO-
TOI0 MiJIPYYHUKIB Ta (OPMYIIOBaHHS BiAMOBIAEH Ha 3alMTaHHS 3 WX TEM, IIO 3aa€ BUKJIaAad y IOTOYHOMY
pexumi. CamocTiiiHa poOOTa MICTUTh TAKOXX MATOTOBKY J0 MPAaKTHYHHUX 3aHATH 1 MOYIBHOTO KOHTPOJIIO.

InguBinyanbHa podoTa
BuxonanHs po3paxyHKOBUX poOOT Ha TeMy «l'a3oauHaMmidyHE MPOEKTYBaHHS €IEMEHTY TEIUIOBOTO
JBUTYHA (cornia JIaBanst) 3 TEMJIOBUM HAIiBCOTLUIOM).




3micToBuii Moayab Ne 2
«JIBOBUMIpHI MO/1eJ1i Ta30BUX NMOTOKIB Y KAaHAJIaX»

JlekIliiiHi 3aHATTS

TEMA 9. IInockuii 6e36uxposuil pyx ioeaibHoi Hecmucaueoi piounu.

YMoBH icHyBaHHS 0e3BUXpOBUX Tedil. [loTeHIian mBUIKOCTI 1 HOro BU3HAUEHHS I10 32JJAHOMY TIOJIIO
mBuakoctei. [arerpan Jlarpamka-Komri. 3actocyBanHst ¢yHKIIIH KOMIUIEKCHOTO 3MiHHOTO AJISl OMUCY ILIOC-
KOT0 O€3BUXPOBOTO PyXy HECTHCIUBOI pinuHH. KOMIUIEKCHUN MOTEHITiaN i MOTO CKJIaJIOBI: 130MOTEHIIiabHI
miHii 1 JiHii ctpymy. KoMIuiekcHI mOTeHIiany IesKuX HaAWMpOCTIIIMX MOTOKIB. MeTo| Hak/IaJieHHs TIOTOKIB.
[oHATTSI 0COOTUBOCTEN.

TEMA 10. Memoo konghopmuux eioobpaxcens. @opmyna Kykoecvkozo 0na niduiommnoi cuau.

Ilpuknaou euxkopucmanus memooa KOHGOPMHUX 8I00OPAIHCEHb.

Merton KOH(GOPMHHX BiZJOOpa)KeHb 1 HOTO 3aCTOCYBaHHS JUIA PILICHHS NEAKMX 33/1a4 OOTIKAHHS TiJl
JIOBUTBHOT ()OPMH TIOTOKOM ifieaibHOT piguau. [igpoauHamMidauil cene KoHGOpMHUX BigoOpaxenb. OOTiKaH-
Ha kyTa. OOTiKaHHS AOBUTFHOTO KOHTYpPY. Meron rogorpady. @opmyna Yammrina. [Toctynat JKykoBchKo-
ro-YHamnurina. ®opmyna XXykoBcekoro mis migiiomHoi cunu. IIpukiaan BUKOpUCTaHHS MeToJa KOH(OPM-
HUX BijoOpakeHb (OOTIKaHHS €JiIcy i MmiIacTuHM). [HIYKTUBHUI OIlip Kpriia KiHIIeBOro po3Maxy. Buxposuii
omip npodiro.

TEMA 11. Memoo manux 30ypens. Jlianeapuzosanuii Hao36yKoeuil nomik.
Ocob6nuBOCTI ONMHUCy MIACKUX MOTEHLiaJbHUX Teuil rasy. JliHeapu3amis piBHSHHA MOTEHLATy IBHUIKOCTI.
CucreMa piBHSHB IS JIIHEAPU30BAHUX MMOTOKIB. Pi3HHI MiX TO3BYKOBUMH 1 HAJ3BYKOBUMHU TEUiSIMH Ta3y.
HanzBykoBa Teuist B kaHasli 3MiHHOTO Tiepepi3zy abo HampsiMKy. BinOuTTs i mepeTuH miHeapu30BaHUX XBHIIb.
CxeMa BuTiKaHHS ra3y i3 coruia JIaBass (Mane BiIXWISHHS BiJ PO3PAXYHKOBOTO PEKUMY).

TEMA 12. Kinyesi 30ypenns 6 Ha036yKO6UX NOMOKAX .

Mertoa xapaktepuctuk. Teuis IIpanarns-Maiiepa. Koci ctprbku. YMOBH IMHaMIYHOT CyMICHOCTI Ta
poboui popMynu AJist KocHX CTpHOKiB. B3aemoist cTprOKiB 3 TBEP/IOIO TIOBEPXHEIO, 3 MEXKOIO CTPYMEHS, MiXK
cobor0 Ta 3 XBWIAMH po3mupeHHs. (CxemMa HaJ3BYKOBOTO CTPYMEHS 3 BHCOKHM CTYIIEHEM
HEPO3PaXyHKOBOCTI.

TEMA 13. Mestcosuit wmap y 2asi.
Jlaminapauii, TypOyleHTHUHN 1 3MilIaHUKA MEXKOBHH IIap HA TUIACKiM CTiHLI. BIUMB CTUCIMBOCTI Ta
MPOAOJILHOTO TPAJIIEHTY THCKY. B3aeMomist MexoBoro 1rapy 3i crprbdkamu. CTpyMEHEBHA MEXOBUH 11ap.

IIpakTHYHI 3aHATTS
HEMae

JlaGopaTopHi 3aHATT.
7. B3zaemopist TBEpAOTO TiNa 3 HA/I3BYKOBHM TTOTOKOM.
8. Po3mozia mBHIKOCTI B Ta30BOMY CTPYMEHI.

Camocrtiiina po0ora.

CyTHicTIO caMOCTiIHHOT pOOOTH Ha/I MaTepiaioM MOJYIIIO € OTIPAIFOBAHHS JIEKI[IMHUX TEM 3a IOTIOMO-
TOI0 MiJIPYYHUKIB Ta (OPMYIIIOBaHHS BiAMOBIAEH Ha 3alMTaHHSA 3 KX TEM, IO 33/1a€ BUKJIANA4 Y IOTOYHOMY
pexxumi. CamocTiiiHa po60Ta MiCTHTB III€ IMiATOTOBKY J0 MPAKTUYHHUX 3aHATh 1| MOYJIBHOTO KOHTPOJTIO.




4, CTpyKTypa HaBYAJBHOI JMCUMILTIHA

KinbkicTs rognn

aeHHa popma

Yy TOMY YHCJi

- =
Ha3zBu 3MicTOBHX MOaYJIiB i TeM g B E E‘ E ,E -
2 S| E| 5| |58
2, £ 2| & H 8¢
*lElg) g z8
= g 5 S
1 2 3 4 5 6 7
3micToBuii MoayJb 1
«KoHuenTyajibHO-MeTOI0JIOTiYHUI 0a3HC TiAPOra3oAMHAMIKH.
OaHoBuMipHa Teopis Tedii rasy»
1. [Ipeamer 1 MeTOA MUCUUILIIIHU Ta 11 3HAUCHHS
st (hopMyBaHHS pO3POOHUKA TETIJIOBUX JIBUTY- 3 1 — | — — 2
HiB. ['lmoTe3a cyluiIbHOCTI.
2. Kinemaruka piguHu ira3y 11 2 2 2 — 5)
3.dyH1aMeHTallbH1 3aKOHH Ta PIBHAHHSA 15 4 2 4 4* 5)
4. PiBHSIHHSI OTHOBUMIPHHX TeUiif razy 15 4 2 4 6* 5)
5. lazommuamivHi QyHKITIT 13 4 4 — 6* 5)
6. MaremaTHyHa MOJICITb IPSMOTO CTPHOKA 12 3 2 2 4* 5
7. 3aK0H 00EPHEHOCTI BIUIUBY 7 2 — | — 4* 5
8. Teuii ra3y i3 BIUIMBaMHU 13 2 2 4 6* 5
MOJYJIBHUN KOHTPOJIb 2
Pazom 91 22 14 | 16 | 30* | 37
3micToBHIT MOAYJIb 2
«J/IBoBMMIpHI Mo/1eJ1i Ta30BUX MOTOKIB Yy KAHAJIAX)
9. HJ'.I.OC.KI/II\/'I 0€3BUXPOBUI PYX 11€aIbHOT HECTHC- 12 5 . 4 . 6
JTUBOT PIIVHA
10. Metox KOHPOPMHUX BiTOoOpakeHb 8 2 — | — — 6
11. Meron M@HX 30ypenb. JliHeapuzoBaHuil HaJ- 1 1 . 4 . 6
3BYKOBUH MOTIK
12. Kinneri 30ypeHHs B HaA3BYKOBHX ITOTOKAX 5 1 — | — — 4
13. MexoBuii map y rasi 6 2 — | — — 4
MOJYJIBHUN KOHTPOJIb 2
Pazom 44 8 0 8 0 26
PA30OM 3 JUCIUIIVITHA 135 32 16 | 24 | 30* | 63

* — B po3paxyHKaX HE BPaXOBYEThCS
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Ne KinbkicTb
3/ Ha3zBa Tremu S —
1
6. TeMH NpakKTUYHHX 3AHATH
Ne KinbkicTb
s/ Hazea temn -
1 |Kinemaruka pigunu irasy. 3akonu Apximena, [lackans, bepuymi 2
2 |®yHaaMeHTalbHI 3aKOHU Ta PIBHSAHHS 2
3 |PiBHSHHS OJJHOBUMIPHUX TEUill Ta3y 2
4  |TazoguHaMiuHi QyHKIIIT 4
5 |MaremaTiuHa MOJIENb MPSIMOTO CTPHOKa 2
6 |3axoH 00EpHEHOCTi BILIUBY 0
8 |Teuii ra3y i3 BIuimBamu 2
Pazom 14
7. TemMu J1a00pPaTOPHUX 3aAHATH
Ne KinbkicTb
3/ Ha3Ba Temu S —
1 |BumiproBaHHS IIBUIKOCTI MOTOKY MHEBMOMNPUHMAYaMH. 2
2 |CunoBuii BIUIMB MTOTOKY Ha PEIIITKY MPOQLTIB. 4
3 |BuBueHHS 0COOIMBOCTEH pyXy razy B eKEKTOpi 2
4 | Pexxumu Tedii B'SI3K01 piTUHU B TpyOax. 6
5 |IllnaxoBi rigpaBiivyHi BTpaTH y KaHaii. MICIeB1 TiIpaBiIiyHi BTpaTH y 4
KaHaIl.
6 |IlopiBHSHHS IifiCHOTO OOTIKaHHS IMIIHAPA 3 TIOTCHIIHHIM. 2
7 | BuBueHHs 0OTIKaHHS TUT INIOCKUM HAJI3BYKOBUM ITOTOKOM. 2
8 | Po3moaur mBHAKOCTI B Ta30BOMY CTPYMEHI. 2
Pazom 24
8. Camocriiina podora
Ne KinbkicTb
HasBa Temu.
3/m TOJAHH
1 |TEMA 1. T'inore3a cyIuibHOCT1 2
2 |TEMA 2. Kimemaruka pimunu 1 razy. KiHemMaTH4H1 XapaKTepUCTHKH 5
CEepENIOBHINA, 1110 PYXAETHCSL.
TEMA 3. ®yHgaMeHTallbHI 3aKOHU Ta PIBHIHHS 5
3 |TEMA 4. PiBHSHHS OZHOBUMIPHHX TEUii ra3y 5
4 | TEMA 5. I'azonuuamiuHi QyHKIIIT 5
5 |TEMA 6 . MaremarnuHa MOJIEIb MPSIMOTO CTPUOKA 1 yIapHOT XBUIT 5
6 |TEMA 7. 3akoH 00€pHEHOCT1 BIUIUBY 5
7 |TEMA 8. Teuii ra3y i3 BiiiuBamMu 5
TEMA 9. Ilnockuii 6e3BUXpOBUIA PYyX 11€aT1bHOT HECTUCINUBOT P1IUHHU. 6
8 |TEMA 10. Meton manux 30ypeHb 6
9 |TEMA 11. Jlianeapu3oBaHuil HaA3BYKOBUH MOTIK. 6
10 | TEMA 12. KinneBi 30ypeHHsI B HA3BYKOBUX MOTOKaX 4
11 |TEMA 13. MexoBuii miap y rasi 4
Pazom 63




11
9. InauBinyaabHi 3aB1aHHA

VYuboBuii TaH nepeadadae BUKOHAHHS B SIKOCTI 1HIMBIAyaJIbHOTO 3aBIAaHHS PO3PaXyHKOBY
poboty Ha Temy «Il'a3o0nMHaMiuyHe MPOEKTYBAHHA eJIeMEHTY TelJIOBOro JABUryHa (comia JlaBa-
Jis) 3 TeMJIOBMM HamiBcoIIoM». Butpatu yacy Ha iX BUKOHaHHS ckjiaaaioTh 30 akaxeMiyHHMX ro-
JIMH BIAMOBIIHO 32 paxyHOK 00csATy caMocTiiiHO1 poboTu (63 roamum). Pe3ynbraTu BUKOHAHHS PO-
OIT CTYIGHT MO/a€ y BUTIISI1 HOACHIOBATBHUX 3aMCOK oOcsirom Oust 10...15 cropiHOK.

B po3paxynkoBiii po0oTi Ha Temy «I'a3oauHAMiYHe MPOEKTYBAHHS €JIEMEHTY TelJI0BO-
ro ABUryHa (comia JlaBajsi) 3 TenJ1I0BUM HaNiBCOMJIOM)» CTYJIEHTH OOUMCIIOIOTH TEPMOAMHAMI-
YHI Ta KIHEeMaTH4Hi MapaMeTpH A03BYKOBOT'O Ta HaJI3BYKOBOIO IMOTOKY ra3y (moBirps) y coruti Jla-
BaJIIO Ta TEIUIOBOMY HaIliB-COILIi.

BXinHi gaHi po3paxyHKOBO1 poOOTH:

- BUTpara rasy 4yepe3 KoHiuHe corio Jlapansa G,

- IOBHA TeMIepaTypa ra3y Ha Bxoi B corwio TY;

- IOBHUH TUCK ra3y Ha BXOJ1 B COILIO P(l);

- IPOTUTUCK Ha 3pi3i comia Pj;

- MBHUJKICTH Ta3y Ha BXOJ1 B coruio W, (abo M4, abo 4,);

- KyTH KOHYCHOCTI coryia @4 105,;

- (bi3muHi BIAacTUBOCTI ra3y, a came, WOro rasoBa nocriiiHa R i1 moka3Huk aniabatu k (3amicTh
ra3oBoi nocriiinoi R Mosxe OyTH 3ajaHa Horo yzesbHa i300apHa TEMIOEMHICTb Cp ).

- IIBUJIKICTh Ta3y Ha BUXO/1 3 TEIUIOBOTO HarliB-cora As.

Tpeba: PozpaxyBaru reoMeTpiro cormsia Ha po3paxyHKOBOMY PEXHUMIi B NMPHUITYIIEHHI OAHOMIPHOCTI,
CTaI[IOHAPHOCTI, aaiabaTHOCT1 1 000pOTHOCTI Teuil. Po3paxyBaTty HaA3BYKOBY TEUilO y3/I0BXK TEILIO-
BOro HamiB coria. Po3paxyBaru npsiMuid cTpuOOK YIIUIbHEHHS, SKii pO3TAIlOBAaHM Ha 3pi3i coma
JlaBans nepe3 BXOJIOM JI0 TEIJIOBOTO HamiBCcoIuIo. Po3paxyBaTtu JO3BYKOBY TEUilO y3JJ0OBXK TEILIIOBO-
IO HaliB COIIa Micis CTPUOKY YIIUIbHEHHS.

[TobynyBatu entopu TeMIeparypu, THCKY, HIUIBHOCTI, IIBUAKOCTi, IMIBUAKOCTI 3BYKY, KPUTHUHOI
IIBUIKOCT, TOTOKY TIOBHOTO IMITYJBCY B3JIOBXK OCi coruta JlaBamsi Ta TEIIOBOTO HaMiB-COTLIA IS
BUIAJKY BIICYTHOCT1 IPSIMOTO CTPUOKA YIIUIbHEHHS Ha BXOJ1 Y TEIUIOBUI HAcaJoK 1 Ui BUMAAKY
HasBHOCTI1 cTpHOKA.

Po60Ty BUKOHYIOTH IPOTATOM CHOMOTO — TPHHAISITOTO THXKHIB YETBEPTOrO CEMECTpPY; Ha Ha 4o-
TUPHAALATOMY THXKHI IpU3HaYeHUH 11 npuiiom. banu 3a po3paxyHKOBY poOOTYy HapaxoOBYIOTb 3r'ij-
HO SIKOCTI Ta CBOEYACHOCTI 1l BUKOHAHHS.

10. Meroan HaBYaHHSA

HaBuanust npoBoauThCs B ayauTOpHIN (opMi (JIeKiii, IpaKTUYHI 3aHATTS, Ja00paTOpHI Po-
00TH, KOHCYJIBTAIII1), TA CAMOCTIHHO.

11. MeTtoau NOTOYHOT0 KOHTPOJIIO
KoHTponb BUKOHYETbCS Y BUTTIS1 MOTOYHOTO CEMECTPOBOTO KOHTPOIIO MiJ Yac 37a4i 3Mic-

TOBHUX MOJYJIB 1 PO3PaXyHKOBUX POOIT Ta CHUIKYBAaHHSA 31 CTYACHTAMHU ITi/1 4ac MPOBEJEHHS MpakK-
TUYHHX 3aHATH 1 KOHCYJIbTAIIIH.
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12. MeToau KOHTPOJIIO

KoHTposb 3HaHb CTYAEHTIB 31 CHIOETHCS 3 TOTTIOMOTOIO:

1) migcyMKOBHX MMCbMOBHX KOHTPOJIBHHUX POOOTaX MO TEMATHUIli 3MICTOBUX MOJYIIIB;
2) miepeBipKHM BUKOHAHHS IHIUBIAyaIbHOTO PO3PAXYHKOBOI'O 3aBIaHHS

3) nmepeBipkM BUKOHAHHS 3aBJaHb, 110 BUKOHYIOTHCS Ha Ta0OPAaTOPHUX 3aHATTIX;

4) TMCPMOBHUX €K3aMEHAllIiHIX 3aB/IaHb.

12.1 Kpurepii oninioBanHs Ta po3noaia 6a1is, AIKi OTPUMYIOTH CTYAeHTH

Posnonin 6amiB, siKi OTpUMYIOTH CTYIEHTH (KUIbKICHI KpUTEPii OI[IHIOBAHHS)

KinbkicTb
. basm 3a onne
Ckiasosi 3aHATH S .
.. 3aHATTHA CymapHa KijbKicTh 0aJjiiB
HABYAJIbHOI po00TH (3aBIaHb) y
(3aBaaHHA)
rouHAX
3micToBHUI MOaYJb 1
Pobora na nekuisx 0,25...0,5 22 5,5...11
Po6Gota Ha naboparophux 3a- 0.25...0,5 16 4..8
HATTSIX
f:fom Ha MPaKTUYHUX 3aHST- 0.25...0.5 16 4.8
MopynbHUI KOHTPOJb 13...21 1 13...21
3MicTOBHMIA MOAYJIb 2
PoOora Ha nekiisx 0,25...0,5 10 2,5...5
Po6ora Ha maboparopHux 3a- 0.25...0.5 8 2.4
HATTSIX
Po6oTa Ha MpakTUYHUX 3aHSIT- 0.25...0,5 0 0...0
TAX
Bukonanns 13aXHCT po3paxy- 16. 22 1 16...22
HKOBUX POOIT
MoaynbHuI KOHTPOITb 13...21 1 13...21
Ycboro 3a cemectp 60...100

3a po3paxyHKOBY POOOTY CTYJEHT B 3aJIEKHOCTI B1/I IKOCT1 BUKOHAHHS pOOOTH, OCHOBHO{ JIOTIOBI-
71l Ta BIATIOBi/IEH Ha 3alUTaHHA y YCHiN (JOpMi OTpUMY€E HACTYIHI OLIHKH:
*  «3aloBiIbHO» — poOOTa BUKOHAHA Ta 0()OpPMIIEHA, CTY/AEHT BINOBIJa€ HA MUTAHHS, SK1 BiJ-
HOCSITHCSI 10 pOOOTH 3 IOMUJIKaMHU, ajie JIOTIKa BiANOBiAeH nmpaBuibHa — 16 Oais.
e «100pe» — poboTa BUKOHaHA Ta O(hopMIIeHa, CTYJEHT BIANOBIa€ HA MUTAHHS 3 HE3HAYHUMU
nomuiikamu —19 6ais.
* «BiIMiHHO» — po0OOTa BUKOHAHA Ta OpopMJICHA, CTYJCHT BIJIMOBIIa€ HA MUTaHHS —22 Oana.

IloTo4yHMiT KOHTPOJIb 3MIHCHIOETHCS Yy GOPMI 3aHATH 32 PO3KIAAOM (IIPAKTHUHI 3aHATTS, 3/1a4a Jia-
O0opaTopHUX POOOT Ta PO3PaxXyHKOBOI poOOTH) 1 popmi MOTOYHKX 3pi3iB (BIAMOBIML HA KOHTPOJbHI
3anuTaHHs ABOX MOAyMiB). OCTaHHIN BUJ KOHTPOIIO € JOMIHYIOUMM, IO MPUIMAETHCS A0 yBard IMij
4ac OIIHKY 3aCBOEHHS CTYJCHTOM MaTepiaay MOy 1 TUCHUIUIIHA Y [UIOMY.

[Torounwuii 3pi3 moTpedye BIAMOBII HAa TOBHY KUTBKICTh 3alIUTaHb: 3 3auTaHHs 1 | HeBenMKa 3a1ada
i 9ac 3pi3y mo 1 i 2 MoayIro.

IlincymMKoBHii KOHTPOJIB: CEMECTPOBUI KOHTPOIb (ICIIUT) MPOBOIUTHCA y pa3i BiAMOBHU CTYACHTA
Bin 0ajiB MOTOYHOTO TECTYBaHHS ¥ 3a HASBHOCTI JOMYCKY JO ICIIUTY, TOOTO SIKIO BiH BHKOHAB 1
3aXHCTHB PO3PaXyHKOBY i jadopaTopHi pobotH, nependadcHi HaBYATLHUM IIAHOM. 3JIIHCHIOETH-
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cs B KiHIII cemecTpy y popmi icnuty (mo Oi1eTax 3 KOHTPOJIbHUMH 3aMUTaHHAMH). Ex3aMeHarriiiHi
OUIeTH CKJIaJIalOThCs 3 S MUTAaHb, IBA 3 SKUX MAIOTh MPAKTUYHUA yXUJI BIMOBITHO IO OOYHUCIIECHHS
napameTpiB ra30BUX MOTOKIB. MakcuMaiibHa cyma OaliB 3a TeOpeTH4Hi 3anuTaHHs € 60, 3a mpak-
TtuuHi — 40 6aiB.

OuiHKy BUCTaBISAIOTH OEpydyd IO yBard PeUTHHI CTYJEHTA 1 piB€Hb 3HaHb, 10 OyB IMOKa3aHUH M
Yyac MOTOYHUX 3pi3iB. PEHTHHT CTyneHTa BU3HAYAETHCS 3aralIbHOIO KUTbKICTIO HAOpaHUX HUM OalliB;
piBEHb 3HaHb IiJ] Yac MOTOYHOTO 3pi3y — KUIBKICTIO OaiiB, 0Jlep:KaHuX Ha 3pi3l. 3a 3r0J010 CTYACHTa
eK3aMeHalliifHa OI[iHKa MOXe OyTH BHCTaBJICHA JIMIIE HAa OCHOBI BKa3aHWX MOKAa3HUKIB (0e3 3madi
iCIIHUTY, SIK TaKOTO).

JlomyckoMm 10 icUTY € BAKOHAHHSA Ta 3aXHCT PO3PAXYHKOBOI po0OTH.

[Tig yac ckiiagaHHS CEMECTPOBOTO ICIIUTY CTYACHT Ma€ MOKIUBICTh oTpumaru mMakcumym 100 Ga-
JiB.

12.2 SIkicHi kpuTepii oniHIOBaHHA

Jnst oTprMaHHsI TIO3UTHBHOI OIIHKH CTYJCHT MOBHHEH OTPUMATH 3HAHHS, SIKi JI03BOJISITH PO3POOIIS-
TH PO3PaXyHKH ra30JMHAMIYHUX MPOIIECIB B TEIJIOCHEPTEeTUYHUX 00’ €KTaX.
CTyleHT MOBUHEH BMITH:

" BMITH NepeKa3aTH XapakTepHi (pi3UuHI BIACTUBOCTI PiIHH 1 ra3is, mapaMeTpu, SKUMH BOHU
OTIMCYIOTHCS, 1XH1 OJMHUI]I BUMIPIOBAHHS.

"  EKCIIEPUMEHTAIHHO BUMIPIOBATH OCHOBHI MapaMEeTPH MOTOKY Tasy.

®  OIIHIOBaTH TOYHICTh BUMIPIB, 3HAXOAUTH MOXUOKY BUMIpY.

* 3HaTH Qi3UUHI MOJEeNi 1e(hOPMOBAHOTO CEPEIOBHINA, TApaMETPaMH CTaHy Ta PIBHSIHHS CTa-
HY PIIUHHU 1Ta3y.

" BUKOPUCTOBYBAaTH TaONWI 1 JAiarpaMu Ui PO3PaxyHKY THIIOBHUX Ta30TEpPMOJMHAMIYHUX
MIPOIIECiB.

® BMITHU 3alIUCYBaTH PIBHSAHHS ra30BOi1 AMHAMIKM JUI1 OJMHUYHOI I[IBKM — CTaI[lOHAPHI 1 He-
CTaIllOHApHI. pIBHSHHS HEPO3PUBHOCTI, PIBHSIHHS KUIBKOCT1 PyXY, pIBHIHHS MOMEHTIB KiJlb-
KOCTi PYyXY, pIBHSHHSI €HEpTii, BIIMOBITHO, y IHTErpaJIbHOMY 1 JUBEPTEHTHOMY BHUTJISAII, Y
0e3po3MIpHOMY BUIJISI, 3a JIOIIOMOT' OO ra3’oJMHaMIYHUX byHKIIii
(1), (1), (), q(2),2(D), x(2), y(2), etc.

* BMiTH BHUKOPHCTOBYBAaTH PIBHSHHS XpPHUCTHAHOBMYA [UI aHAII3yBaHHA XapakTepy 3MiH
BJIACTUBOCTEH MapaMeTpiB MOTOKY.

"  3amKCyBaTH 3B'A30K MDK Hampyramu Ta JedopMariisiMu oo 1e(popMOBAaHOTO CEpeIOBHUIIA.

* 3anucyBartu piBHAHHSA HaB’e-CTokcy.

" BMITH 3alIUCYBaTH CUCTEMY PIBHSIHb Ia30BOi JMHAMIKM Uil HAUIPOCTIIIMX O0'€KTIB: comia
JlaBans Ta MDKJIOIIATKOBOTO KaHally, «TEIUIOBOI TPyOM», KaMepu 3TOpsSHHs, KaHaly, I10
SAKOMY Teue B'SI3KHI ra3 («TpyOH 3 TEPTIM»).

" BMITH 3alACyBAaTH CUCTEMY PIBHSHB Ta30BOi AWHAMIKK JUIS MPSIMOTO i KOCOTO CTPUOKIB
VIUTbHEHHS.

" BMITH 3allUCYBAaTH CUCTEMY PIBHSHB Ta30BOI TUHAMIKH JUTS YAapHOI XBHJII Yy BIIHOCHIH 1 a0-
COJIFOTHIM cHCTEM1 KOOPIUHAT.

® BMITU 3allUCYBaTH 3B'I30K 30UIBIIEHHSA EHTPOINIi 3 KOe(illieHTOM BCTAHOBJICHHSI IOBHOI'O
TUCKY JJIsl peaJIbHUX TIOTOKIB PIIMHU Ta Tasy.

®  BUKOPHUCTOBYIOUH TiAPaBIIUYHUN MIIX1A, M0 MPUBOAUTH 2-X 1 3-X MIpHI 3a7a4il MPUKIAIHOT
TiIpora3oAMHaMIKU JI0 OJHOBUMIPHOTO BUTIIAY, PO3PaXxOBYBATH HUISXOBI Ta MICIIEBI BTpa-
TH JUISI CKJIQAHUX T1IPaBIIYHUX CUCTEM.

= Po3paxoByBaTH peakTUBHY CUJIM (CUITY TSTH).

= Po3paxoByBaTH OAHOMIpHI JI0O3BYKOBI Ta HA/J3BYKOBi MOTOKH i3 BIUIMBaMH (T€OMETPUYHHM,
PO3XITHUM, TEIUIOBUM, MEXaHIYHUM Ta B’SI3KICTHUM). AHaI3yBaTu OJICpKaHi pe3yJibTaTu.
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= Po3paxoByBaTu NpsiMi Ta KOCi CTpUOKa yUIUTbHEHHS.

"  pO3paxoBYBATHU MapaMETPH MOTOKY 32 PPOHTOM yIapHOT XBHIII.

"  pPO3paxoByBaTH IUIOCKI MOTEHIIAIbHI Tedii razy.

=  po3paxoByBaTH napamMeTpu noToky IIpanaris-Maiiepa.

"  pPO3paxoBYBAaTH PO3IaJ] PO3PUBY.

"  PpO3paxoOBYBATH THUIIOBI €JIEMEHTH i 00’ €KTH MPHUKIJIAAHOI T1IpOra3oIMHaMIKi: CTPYMHUHHUIM
Hacoc (eXEeKTOop), MapaMeTpH MOTOKY rasy i mapu 3a JpoceieM, XapaKTepUCTUKH 3aTOIICHO-
TO CTpYMEHs, TapaMeTpH MOTOKY Ha 3pi3i coma JlaBamo Ta 3a HUIM Ha HEPO3paxXyHKOBOMY
peKUMI.

*  PO3paxoOBYBATH CHJIOBY B3a€EMOJII0 OAMHUYHOTO MPODLTIO Ta PElIiTku mpodiniB 3 J03BYKO-
BHUM 1 HAQJ3BYKOBHUM ITOTOKOM B JIBOMIPHOT ITOCTaHOBIII, BUKOPUCTOBYIOUHU 1) 3aK0H 30epe-
KEHHSI IMITYJbCY, 2) MeToJ KOHGOPMHUX BioOpaxeHsb, 3) Teopemy JKyKOBCHKOTO.

12.3 Kpurepii oniHroBaHHsi po60TH CTYI€eHTA NPOTHATOM CeMeCTpy

3anoBinbHo (60-74). [Toka3ati MiHIMYM 3HaHb Ta yMiHb. 3aXHCTUTH PO3PAXyHKOBY POOOTH Ta
3/1aTU TECTYBAHHS.

Bwmitu excniepuMeHTanbHO BUMIPIOBATH OCHOBHI MapaMeTpy MOTOKY PiAMHU 1 ra3zy. Bmitu nepeka-
3aTH XapakTepHi ()I3MYHI BJACTUBOCTI PIAMHU 1 Ta3y, MapaMeTpH, SKUMHU BOHHM OIHCYIOThCS, iXHI
OJIMHHUIIl BUMIPIOBaHHS. MaTu ysBJICHHS TTPO OCOOIMBOCTI PO3PAXyHKY 1 yMITH 3allUCyBaTH CHCTE-
My piBHSHB Ta30BOi AMHAMIKH AJIs HAUMpocTimmx 00'eKTiB: coruia JlaBans Ta MDKIIONATKOBOTO Ka-
Hally, «TEIJIOBOI TpyOn», KaMepu 3rOpsiHHs, KaHally, IO SIKOMY Teue B'A3KHUi ra3 («Tpyou 3 Tep-
TSM» )y OJJHOBUMIPHOMY BHTJISII, & TAKOXK CHCTEMHU PIBHAHB JUIS MPSIMOTO 1 KOCOTO CTPUOKIB YIITi-
JIbHEHHS. 3HATH CYTHICTh T1JIPaBIIYHOTO MiJXOMy. 3HATH OCHOBHI TEOPEMH TEOpii MOIOHOCTI Ta
pO3MiHHOCTEH. 3HATH ra30MHAMIuH1 QYHKIIII.

oope (75-89). TBepao 3HaTH MiHIMYyM. 3aXHCTUTH PO3PAXYHKOBY POOOTY Ta 3[1aTH TECTYBaHHSI.

YMITH eKCHEepUMEHTAIbHO BUMIPIOBATH OCHOBHI MapaMeTpu MOTOKY Ta3dy 1 OILIHIOBATH TOYHICTb
BHUMIpIB, 3HAXOISIYM OXUOKY BUMIpY. MaTu ysBIIEHHS TIPO OCOOJMBOCTI PO3PaxXyHKY MPSMHX 1 KO-
CHX CTpPHMOKIB YIIUIbHEHHS, IMapaMeTpiB MOTOKY 3a ()POHTOM yJapHOI XBHJI, MOTOKY IlpaHnriis-
Maiiepa, po3nany po3puBy. BMmiTi 3anmucyBatu OCHOBHI pIBHSHHS ra3oBOi1 IMHAaMIKU y IHTErpaib-
HOMY 1 IUBEPTEHTHOMY BUTIJISAlI, Y OJIHOBUMIpPHOMY Ta 0araTOBUMIPHOMY IiIXOA1 — CTaI[lOHapHI i
HECTalllOHApHIi, a came: PIBHAHHA HEPO3PUBHOCTI, PIBHAHHSA KUTBKOCTI PyXy, PIBHSHHS MOMEHTIB
KUIBKOCTI pyXy, PIBHSHHS €HEpTril. YMITH po3paxoByBaTH THUIIOBi €JI€MEHTH 1 00’ €KTH TEIUIOeHep-
TeTUIll: CTPYMHHHUH Hacoc (€KeKTop), mapaMeTpH MOTOKY Ta3y i mapu 3a JIpocesieM, XapaKTepHc-
THKH 3aTOIJICHOTO CTPyMEHs, apaMeTpH MOTOKY Ha 3pi3i coruta JlaBamio Ta 3a HUM Ha HEpO3paxy-
HKOBOMY peXuMi. BMmiTu 3acTrocoByBaTy ra3oquHaMiuHi QyHKIIT y po3paxyHKax.

Bigminno (90-100). 3xaTu BCi KOHTPOIIbHI TO3HUIIIT 3 OI[IHKOIO «BiAMIHHO». JIOCKOHAILHO 3HATH BCi
TEMHM Ta YMITH 3aCTOCOBYBATH TEOPETUYHI 3HAHHS Ha MPAKTHIII.

IIIkaja ouiHIOBaHHA: 0AJIbHA i TPaaMUiiiHA

] OrmiHka 3a TPaIUIIHHOO KT
Cyma GaiB
[cnut, qudepeniiiioBanuit 3aiik 3anik
90 - 100 BigminaO
75 -89 Ho6pe 3apaxoBaHO
60-74 3a10BUILHO
0-59 HeszagosuibHO He 3apaxoBano
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13. Meroauune 3a0e3nme4yeHHs

1. Ambpoxesrnu, M.B. T'azomuHamuveckue GyHKIIMN U WX UCIIOJIL30BaHUE B PEIICHUM 33j1ad
ra30BOM TMHAMUKH [JIEKTPOHHBINA pecypc]: yueb. mocodue / M.B. AmOpoxesud, B.A. Cepena. — X.: 2JIeK-
TpoHHas omOmmoreka Harr. aspokocm. yH-ta uMm. H.E. XKykoBckoro «Xapek.aBuail. uH-1», 2012, —
138 c.

2. bmunkor B.H., I'op6enko I'.A., KoctukoB A.O. TeopeTrndeckue 0CHOBBI a3pOKOCM H-
yeckoi TeruioTexHuku. Y. 2. OCHOBBI THAPOTa30JMHAMUKNA OOBEKTOB a9POKOCMUYECKON TEXHUKH.
— XapswkoB: Harir. aspokocm. yH-T, 2004. — 132 c.

3. lunporazomuunamuka: Ydeb. mocobue mo sabopatopHomy mpaktukymy / Ilonx pen.
O.H. KoctukoBa. — XapbkoB: Xapbk. aBuall. MH-T, 1989. — 78 c.
4. MynmrykoB J[.A. CyOcTanunoHanbHble (POPMBI 3aKOHA COXPAaHEHHSI UMITYJIbCa s

NOTOKA UJeaTbHOM KUKOCTH U UX MpUIIOKeHHe. YuyeOHoe ocodue.— XapbKoB: XapbK. aBUall. UH-
T, 1979. - 52 c.

5. MynmrykoB J[.A. HMHTerpanbhbie pOpMbI 3aKOHOB COXpAaHEHHS UMITYJIbCA U MOMEH-
Ta KOJMYECTBA JBIIKEHHS JUIS MOTOKOB JKUAKOCTH M WX HCIOJNb30BaHUE. YdeOHOe mocodme.—
XapbkoB: XapbK. aBuall. uH-T, 1979. — 68 c.

6. MynmrykoB JI.A. JluBepreHtHbele (OpMBI ypaBHEHUH, ONMMCHIBAIOUINX JBHKEHUE
cpenbl B TypOomammHax. YueOHoe nmocodue.— XapbkoB: XapbK. aBuall. UH-T, 1995. — 73 c.

7. MynmtykoB J[.A. OCOOEHHOCTH OJTHOMEPHBIX CTAllMOHAPHBIX JBUKEHUH KUIKOCTU
U raza. YueOHoe nmocoorne.— XapbkoB: XapbK. aBuail. uH-T, 1980. — 76 c.

8. MynmrykoB J[.A. OcoOeHHOCTH ONMUCAHUS TEUEHUS BA3KOM COKMMAEMOM KHUIKOCTH.
VYuebHoe nocodue no kypey «I'maporazonunamuka».— XapbKoB: XapbK. aBuail. uH-T, 1980. — 56 c.

0. MynmrykoB [I.A. Teopust momobust u pa3MepHOCTEN B TUApOra3oAMHAMUKE. Yuel-
HOe mocoone.— XapbKoB: XapbK. aBuall. uH-T, 1995. — 56 c.

10. bopucenko A.U. I'maporazomunamumka (KoncmekTt nexnmif). — XapbKoB: XapbK.

aBuarl. uH-T, 1975. - 71 c.
14. PexomeHnaoBaHa Jiiteparypa.
14.1 ba3osaiTeparypa.

1. bopucenko A. U. I'azoBas qunamuka apurateneit. — M.: O6oponrus, 1962. — 794c.

2. Abpamosud I'. H. Ilpuknaanas razoBast nuHamMuka. B 2-x 4. Yueb. pykoBoacTBo: [l
BTY30B.— 5-€¢ u3., nepepad. u gom. — M.: Hayka. ['n. pea. ¢us.-mat. nut., 1991. — 600 ¢ u 304 c. —
ISBN 5-02-014015-5 u ISBN 5-02-014962-4.

3. Aranos I'. A. I'azoBasg nunamuka: Yue0d nocodue. — K.: Brimia mikona, 1991. — 359 c.:
WL

4, Jlotiusuckwmii JI. I'. MexaHuka >KUIKOCTH M ra3a. — 5-e¢ u3f., mepepad. u jgom.— M.:
Hayxka, 1978. — 736 c.

S. Yepnsiii I'. I'. ['a30Bast AuHamuka: YUeOHUK JUI YHUBEPCUTETOB U BTy30B. — M.: Ha-

yka. ['n. pen. ¢uz.-mar. ymt., 1988. — 424 c. — ISBN 5-02-013814-2.

142  ]Jlonomi:xkHa JiTeparypa.

6. Cenos JI. 1. Mexanuka crutomHoi cpenpl: B 2-x 1. — M., 1983 u 1984,

7. Cenos JI. 1. Meroasl mogobust u pa3MepHOCTH B Mexanuke. — M.: Hayka, 1964. —
814 c.

8 [Tox WM. JI. Texunueckas rupoMexaHuka. 2-¢ usi., Aom. — JL: «MammHocTpoeHue,

1976. — 504 c. ¢ un.
9. OBcsinaukoB JI. B. Jlekiuu o ocHoBam ra3zoBoi nuHamuke. — M.: Hayka, 1981.
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10. Heitu M. E., 3apsaukun A.E. I'maporazonunamuka: Y4e0. mocobue aisi By30B. —
M.:Dueproaromusaar, 1984. — 384 c., uin.

11. Ceprens O. C. Ilpuknaanas rugporazoguHamuka. — M.: MammHoctpoenue, 1981. —
376c.

12. Hlamun B.M. I'mapomexanuka: Yue0. i TexH. By30B. — M.: Beicmas mk., 1990. —
384 c. c un. ISBN 5-06-000707-3.

13. HekpacoB b. b. I'mapasiuka u e€ nmpuMeHEHHE Ha JIETAaTENbHBIX ammmnaparax. — 2-€
u3 ., nepepad. u gom. — M.: MammHoctpoenue, 1967. — 368 c.

14. Bynuc JI. A. TepmonnHamuka ra3oBux notokon. — M.: Dueprus, 1960. — 303 c.

15. bexnes B. C., [TankoB O.M., SIncon P.A. ['a3oBas auHamuka ra3oTypOMHHBIX U KOM-
OMHHMPOBAHHBIX YCTaHOBOK. — M.: MammHocTtpoenue, 1973. —392 c.

16. Koncrantunos 0. M. I'napasnuka: YueOuuk. — 2-e u3f., nepepad. u goim. — K.: Beima

IK.., ['onoBHOe u3a-Bo, 1988. — 398 c., . ISBN 5-11-000072-7.
17. [Ipanarns JI. ['mapoaspomexanuka. — M.: n31-Bo MHOCTp. JIUT., 1949. — 520 c.
18. nuxTtusr I'. Teopus norpannyHoro cios. — M.: Hayka, 1969. — 742 c.

19. CrenukoB A. A. 3agauyHuK IO TMAPOra3oBOM nuHamuke. — M.: MammHocTpoeHue,
1980. — 180 c.
20. Cawmoiinosuu I'. C., HurycoB B.B. COopHuK 3amau mo ruapoa’pomMexanuke. — M.:

Mamunoctpoenue, 1986. — 152 c., un.
14.3 Indopmaniiibi pecypcu

1. bibnioreka HAKY «XAl».

2. Metonnunuit kabiHeT Kadeapu.

3. Mepexa Internet.

4., Caiit kapempu  Www.k205.khai.edu

[Iporpamy cknana K.T.H., no1l. kad. 205 M. B. AMOpoxeBud.


http://www.k205.khai.edu/
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15.  KOHTPOJIbHI IUTAHHA 3 HABYAJIbHOI JUCIUILITHA

Mopyas 1
1. SIx Bu po3ymieTe MOHATTS «CyILUIbHE cepenoBuie»? HaBeairs npukiiaan. Y YoMy MoJsrae
rifnoresa CyniIbHOCTI?
2. SIkuMU mapaMeTpamMH XapaKTepU3YETbCs CTHCIHMBICTh CEPEOBHIINA, TUIMHHICTh CEPEOBH-

ma? Sk BBOAATHCS KOS(IIEHTH CTUCIMBOCTI 1 MPYKHOCTI; KIHEMATUYHOT 1 TMHAMIYHOI B'SI3KOCT1?
BkaxiTh OIMHUIN TX BUMIPIOBaHHS.

3. 3B'SI30K MIBUJKOCTI 3BYKY 1 MOIYJIsl IPY’KHOCTI cepenoBuiia. Hamucaru ¢popmyny ais msu-
JIKOCTI MOLIMPEHHS CTa0KuX 30ypeHb B CYIUTBHOMY cepeaoBuili (popMyny MIBHAKOCTI 3BYyKY). Un
3aJIeKHUTh IIBUIKICTh 3BYKY BiJ IIBUAKOCTI CAMOTO CEPEIOBHINA, SKIIO TakK, TO SKUM YruHOM? YoMy
JOPIBHIOE MIBUIKICTh 3BYKY B HECTHUCIMBOMY CEpPEOBHUIIII?

4. [Ilo Ha3uBaeThCs 1A€ANBHOIO PIAMHOI? UM MOXKHA BBaXKaTH IMOBITPS 11€aJIbHOIO PIMHOIO?
A Bopy?

S. 3anuite 3akoH HproToHa juis B'sI3K0i cepenoBuia. 3anuilite 3akoH [lackans. 3amuiite
3akoH bephnyi.

6. [Minxoau Eitnepa i Jlarpamxka onucy pyxy piiMHH i ra3y.

7. [ToBHa, noKanbHA Ta KOHBEKTUBHA MOXIIHI 3MIHU TTapaMeTpiB 3a yacoM. fIKa 3 1UX MOXiJ-
HUX Ha3MBAETHCS UIIEPEBOIO, KA JIarpaHkKeBok0? 3B'I30K €HIepeBOi 1 JarpaHKeeBOi MOXITHUX.

8. [Toxin cun Ha moBepxHeBi 1 00'eMHl. [1]o Ha3WBaETHCS 00'€EMHOIO MILTBHICTIO CHIIH, TTUTOMO1
cuioro? 11lo Ha3MBa€eTHCS HAIPYTOIO CHIIH, B YOMY BUMIPIOETHCS HAarpyra?

9. SIka BenmuumHa (CKaJspHA, BEKTOPHA, TEH30pPHA) OMHO3HAYHO XapaKTepU3Ye HaNpYKEHUH
ctan B Touni? [1{o o3HauaroTh iHAEKCH B 3amucy Py ?

10.  IcuyBaHHS pIBHAHHS PyXy B PIBHUX BHUIIISAaX. PIBHSHHS pyXy ieanbHO1 piiMHU B dopMi
Eitnepa. PiBuanns HaBbe-Crokcy. PiBHSHHS pyXy y Hanpyrax. Y3araibHeHUH 3akoH HbroTOHA.

11.  OcHOBHI MOHATTS TEOPIi MOJIS: TPATIEHT, POTOP, AUBEPTEHITISA. 3allMcaTi BUPaA3 IS TPaJicH-

Ta TEMIIEPATypH B JIEKapTOBOi CUCTEM1 KOOPAMHAT. 3amKcaTy BUpa3 /Ui JUBEPreHIlil MBUIKOCTI B
JIEKapTOBOT CUCTEM1 KOOpAMHAT (3-X MIpHMIA BUIIAOK ).

12. Teopema Octporpajacbkoro-I'aycca Ha MPUKIIAAl TOTOKY MacH.

13.  Ilo Ha3uBa€eThCA MIUIBHICTh PEUYOBHUHH, MIUIBHICTIO MOTOKY MacH, TIOTOKOM MacH 4epe3 KOH-
TpoJIbHY NoBepxHI0? OUHHUII BUMIPY X BeIHMYUH. YoMy JOPIBHIOE MOTIK MacH yepe3 KOHTPOJIb-
Hy TIOBEpXHIO (HamucaTH BHpa3 OamaHCy MacH Ui KOHTPOJIbHOTO 00cary)? SAxuii ¢izuyHUi 3MICT
MOTOKY IIBUJKOCTI 4epe3 KOHTPOJIbHY MOBEPXHIO?

14.  Illo Ha3WBaeTbCA UIUIBHICTH IMITYJbCY, MIUIBHICTIO MOTOKY IMITYJIbCY, TOTOKOM IMITYJIbCY
gyepe3 KOHTPOJbHY MoBepxHI0? OMUHHIII BUMIPY IUX BelIWYMH. YOMY JTOpPIBHIOE TMOTIK IMITYJbCY
gyepe3 KOHTPOJIbHY IMOBEPXHIO /ISl CTALlIOHAPHOT0 MOTOKY (HAamucaTy BUpa3)?

15.  Illo Ha3uBa€eThCS MOTOKOM MOBHOTO iMIyibCcy? Moro ogunuii BUMipy. 3anucaTi MOTIK 110-
BHOTO IMITYJIbCY JUISL OAHOBUMIPHOTO CTAalliOHAPHOTO MOTOKY Tazy.
16.  Illo Ha3WBa€eThCA MIUTLHICTIO €HEPrii, MUIBHICTIO MOTOKY €HEprii, TOTOKOM EHeprii uepes

KOHTpOJIbHY noBepxHio? 11lo Ha3MBaeThCs MOTOKOM MOBHOI €HTAJIBIIT Yepe3 KOHTPOJIbHY HOBEp X-
HI0. OQUHULI BUMIpY IMX BeMHYMH. YoMy JOpIBHIOE MOTIK MOBHOI CHTANBIII] Yepe3 KOHTPOJIbHY
MOBEPXHIO JUIsl CTAIliOHAPHOTO MOTOKY (HAamucaTH PIBHAHHS OanaHCy eHeprii /Uil KOHTPOJIBHOTO
00'emy)?

17.  CytHicTh yHIBEpCaIbHOTO 3aKOHY 30epekeHHs cyOcTaHIii (MacH, IMITynbCy i eHeprii). 3a-
rajibHa (POPMYIIIOBaHHS 3aKOHY OajlaHCy CyOCTaHIlii 1T KOHTPOJBHOTO 00'eMy. 3 SIKMX TPUYUH
MO>Ke 3MIHIOBATUCS CYOCTaHIIisl BCepeIuH1 KOHTPOJILHOTO 00csATY?

18.  ®opmymroBaHHS HOTO JUIsi KOHTPOJIBHOI MacH Ta KOHTPOJIBHOTO 00’ €My BiJIHOCHO MacH, iM-
MyJbCy ¥ eHepril.

19.  PiBHSAHHS HEPO3PUBHOCTI, pyXy Ta €HEPrii y IHTerpaIbHOMY Ta JudepeHIiaTbHOMY BHIJISII.
Oxpemuii BUNIaJIOK piBHSIHB 30€pEKEHHS: OTHOBUMIPHA, CTAI[IOHAPHA TEUis PIAWHM Ta Ta3y.
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20.  Ilo Ha3uBaeThCs CHIOKO peakilii MOTOKY? SIK BU3HAYMTH CHJIOBUH BIUIMB Ha TLIO, SIKE IO-
MimieHe B noTik? 3anucatu hopmyny cuinu Tsru [P, 3anucatu hopmyny cumu Tsiru PP/

21.  3amucartd cUCTeMY PIBHSHB I'a30BOT IMHAMIKH JUI OHOBUMIPHOTO CTAI[IOHAPHOTO MOTOKY.
22.  llowsartsa moBHOT (3arasibMoBaHO1) TemmepaTypu T*. AHanorom 4oro BoHa €? SIKk 3MIHIOETh-

cst T* npu migBoai TeroTH B kamepi sropstaas BPJI, B komnpecopi, Ha TypOiHi, B cori, B Au(y30-
pi (moBiTpo3abopHKKYy)? BingnoBigs oOTpyHTYMHTE.

23.  TlomarTs moBHOTO (3aralbMOBaHOTrO) TUCKY P*. Anamorom doro BiH €? 3B'S30K MPHUPOCTY
€HTPOITii B HEOOOPOTHLOMY TPOIIEC] 1 A iHHS ITOBHOTO THUCKY.
24. Sk 3MiHroeTscs P* mpu migBoai Temoty B kamepi sropstaas [1PJ], B kommpecopi, Ha TypOi-

Hi, B coruti, B nudy3opi (moBirpo3abopuuky)? BinnoBiab oOrpyHTYyiiTe.
25.  BrumB He3BOpOTHOCTI npouecy Ha T* 1 P*.

26.  3amucard piBHSHHS €HEprii A CTAalllOHapHOTO OJHOBHUMIPHOIO MOTOKY B 0€3pO3MIpHOMY
BUTJISIIL
27.  3anuiliTh CUCTEMY PIBHSHb TipOra3oJuHaMiKu (HEpPO3PUBHOCTI, pyXy Ta €Heprii) y iHTer-

palbHOMY Ta JUQEpeHIIAIbHOMY BUTIISII UIT KOHTPOJIBHOTO 00’ eMmy (minxim Eimepy). Skiii Bu-
IS Ma€ Ta ) caMa CUCTeMa ISk KOHTPoJIbHOT MacH (y minxoni Jlarpanska)?

28.  JluBepreHTHa GopMa 3aMUCy CHCTEMY PIBHSIHD TiIpOra30IuHAMIKH.

29. VY YoMy CyTh TrilOTe3W 3aMHUKaHHA. 3alUIIiTh PIBHAHHS 3aMHUKAHHS JJIS CUCTEMH PiBHSIHb
T1Ipora3oAMHaMIKH.

30. Ha3BiTh yMOBM OAHOBHM3HAYEHOCTiI CHCTEMHU PIBHSHB T1IPOra30MHAMIKH, IO TaKe IMOYaT-
KOBI 1 TPaHUYH1 YMOBHU. Y SIKOMY BHUIIaJIKy MOXYTb OyTH BIJCYTHIMHU IIOYaTKOB1 yMOBU?

31. Ulo Ha3uBaeTbCsl KpaloOBOIO 3ajavero TigporasoauHaMmiku? SIki ICHYIOTB MeETOIu
PO3B’sI3aHHS KpaloBoOi 3aauil I'iApOora3oquHaMIKu?

32.  Po3kaxire NMpo HaWNOIIMPEHINIi CIPOIICHHS: JIIHEapU3aLlil0 PIBHSAHb, CHPOIIEHH] TpaHHIl]

PO3paxyHKOBO1 00J1acTi, MOl Teuil Ha 00JIacTh B'A3KOr0 MOIPAaHUYHOIO LIapy 1 HEB'SI3KO1 30HU
MMOTEHIIIMHOT Teull, 1 TaK JaJIi.

33.  Ilepma i npyra teopeMu Teopii moaibHOCTI Ta po3mipHOocTelt. [Ipukiany.

34.  KpurepianbHi uncna y rigporazoauHamini: Peitnonbnca, Eitnepa, ®pyna, [panarns, [Tyac-
cona, Ctpyxaius, Maxa, MOKa3HUK 130€HTPOIH, IXH1H (HI3UIHUN 3MICT.

35.  3anumite KpUTepianbHi piIBHIHHS TiIpOTa30AMHAMIILL.

36.  3amuIuiTh CUCTEMY PIBHSAHB AJs TYpOYIeHTHUX cTpyMiB. DiyKTyallii mapamMeTpiB MOTOKA.

37.  Ulo HazuBaeThcs uncinoM Maxa M? Uu moxe uuciio Maxa JOpiBHIOBAaTH HYIO, OyTH OLTb-

mre 1, Oyt piBHUM HECKIHUEHHOCTI?

38.  Slka mMIBHIKICTh HA3WBAETHCS KPUTUYHOIO, 32 KO (OPMYJIOI0 BOHA BU3HAdaeThest? YUm 3a-

JEKUTh KPUTUYHA MIBUAKICT Bi/l IBHJIKOCT1 CAMOTO CEPEOBUINA, SIKIIO TaK, TO SKUM YHHOM?

39.  Yum camuM KpHTHYHA IIBHIKICTh BIIPI3HAETHCSA Bl MiCIIeBOT MIBUAKOCTI 3BYKY? SIKka 3 HUX

Oinpie? Binnmosine oOrpyHTYyiiTe.

40. SAx BBOAWTHCS Oe3po3MipHA MBHUAKICTh A. UM MOKe MBHAKICT A Oyt Outbmie 1, Oiabie
k+1

1’ piBHOIO HecKiHUeHHOCTI? Yomy?

4]. Ak noB'sa3ani uncno Maxa M 1 yucno A? YoMy AOpIBHIOE YUCIIO A, 110 BigmoBigHe M = 1,
M =10?

42.  SIk BU3HAYMUTH MAaKCUMAaJIbHY IIBUIKICTh, JIO SIKOT MOJKHA aj(ia0aTHO PO3IrHATH MOTIK ra3y?
Yomy npu 1[bOMY JTOpPIBHIOE MBUAKICTH 3BYKY B IOTOL1, KpUTUYHA IIBUKICTh MOTOKY? SIK TOB's3a-
HI KpUTHUYHA 1 MAKCUMaJIbHA IIBUIKOCT1?

43.  bespo3mipHa mBuakicTh A. Un mMoxe mBUAKICTH A Oyt Oinbine 1, Guiblne, piBHOIO He-
ckingeHHocti? Yomy?

44.  Tazommuamiuna QyHKIis Temmneparypu ©(A) (a Tak xe (t(M)): i ¢pi3uunwmii 3mict, Gpopmyna,
rpadik. Ii 3HaUEHHS B KPUTUUHOMY NEPETHH.

45.  Ta3zommuHamiuHa QyHKIIS THCKY (L) (a Tak ke (m(M)): ii pizuunmii 3mict, popmyna, rpadik.
[i 3HAYeHHs B KPUTUYHOMY HEpETHHi.
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46. T'azommnamiuna yHKuis minsHOCTI €(A), (a Tak ke (e(M)): ii pi3uunmii 3MmicT, Gopmyna,
rpadix. [i 3HAUeHHS B KPUTUUHOMY MEPETHH.

47.  T'azopmuamiuna (yHKIs BUTpatu q (L), il ¢pizuunuii 3mict, rpadik. Yu moxe q (A) 6yru Oi-
npiie 17

48.  PiBHsaHHS XpHCTHaHOBHYA. PO3MIPHICTh KOKHOTO Mapamerpa, 0 BXOAUTh y PIBHAHHS. Sk
BU3HAYUTH KOHCTAaHTY M. B pIBHSAHHI XpuctuaHoBuya? YoMy JAOpIBHIOE KOHCTAHTa M. JJIsl TOBIT-
psi, BOJHIO, BOAAHOI nmapu? Sk 3a JONOMOT00 PIBHSHHS XPUCTHAHOBHYA 3HAUTH TUIOLTY KPUTUYHO-
ro nepeTuny?

49.  Tazopmnamiuna ¢yHKIIS iMIyascy z (A) - popmyna i rpadik. 3anucaru BUpa3 HOTOKY MOB-
HOTO IMIYJIBbCY JUIsl OJHOBUMIPHOT Teuii uepe3 razoauHamiuHy QyHKIiO z (A). Bennunna noToky
MOBHOTO IMITYJIbCY B KPUTUYHOMY TIEPETHHI KaHAITY.

50.  HasBartu Buam BruuBiB Ha NOTiK. C(hopMysTIOBaTH 3aKOH 3BEpHEHHS BILTUBY 1 OCHOBHI CITiI-
CTBa 3 HHOTO.

51. Sk BrumMBa€ 3BY)KEHHS KaHaJIy Ha MIBUIKICTh J03BYKOBOTO MOTOKY? ChopMymnroiTe 3aK0H
3BEpHEHHS BIUIMBY CTOCOBHO F€OMETPUYHOTO BIUIUBY.

52. Hamamntolite comno JlaBans, Kyl epeTUH HA3UBAETHCS KPUTUYHUM, YOMY TIJIOIIA KPUTUKHU
MiHIMasIbHA? SIBUIIE 3amUpaHHs CTOCOBHO 110 coruia JlaBams. CxemMaTH4YHO 300pa3iTh 3MiHY HIBU/I-
KOCTI IOTOKY, HOTO TeMIIEpaTypH 1 TUCKY y3/10BX coria JlaBas.

53. Sk BIuIMBaE MiZBEICHHS TEIUIOTH HA MIBUJIKICTH JO3BYKOBOTO IMOTOKY? HAJ3BYKOBOTO TOTO-
Ky? CchopMymnioiiTe 3aK0H 3BE€pHEHHS BILUIMBY CTOCOBHO TEIIJIOBOTO BILTUBY.
54.  3o00pa3iTh cxemy TEIIOBOrO COIUIa, 3alULIITh CUCTEMY PIBHAHb IJIs Horo po3paxyHky. B

YoMy TOJISITae SBUIIE 3allUPaHHs Ui TEIJIOBOTO coria. 300pa3iTe XapakTep 3MIHU MIBHJIKOCTI MO-
TOKY, HOTO TEMITEpaTypH 1 TUCKY Y3JI0BXK TEIJIOBOTO COILIA.

55.  IIlo Ha3uBaeThCS MPSAMUM CTPUOKOM yIIUIbHEHHSI? YUM mpsiMuil CTpUOOK BIAPI3HAETHCS Bif
Kocoro ctpubka, BiJ yaapHoi XBwii? Sk B mpsMOMy CTpHOKY 3MIHIOIOTHCS IIUTBHICTh, THCK, TEM-
neparypa moToKy, SIK 3MIHIOEThCSI HOTO MIBUAKICTH?

56.  3anumite dopmyny Ilpanarns. Chopmymnroiite Teopemy llemriieHa CTOCOBHO MpSMOTO
CTpHOKa yIIUTbHEHHS.

57. Sk 3MiHIOWOTHCS TIOBHI mapameTpu noTtoky T* 1 P* B mpsamomy ctpubky ymimsHeHHs? 1o
HAa3MBAETHCS KOS(IIIEHTOM BiJHOBIICHHS TOBHOTO TUCKY G? 3amuIIiTh HOpMyITy.

58.  ChiBBigHOIIEHHS CTaTMYHHUX MapaMeTpiB MOTOKY razy TZ/Tl’ pz/pl, P2 / p; 3@ MPIMHM

CTPHOKOM i mepe]; MpSMUM CTPUOKOM YIIUTbHEHHS.

59.  3ammmire cucremy piBHsAHB ['J] i po3paxyHKy HpsMOTo CTpHOKA YIIUTBHEHHS. 3aKOH
[Mpanarist A7 MWBUIKOCTEH 10 1 michst cTpuOka. Y MOXKIMBUN CTPUOKOMOMIOHUI MepeXi MOTOKY
13 103ByKa Ha HaJ3BYK? Binmosine o0rpyHTYMTE.

60.  3amuith cUCTEMY pPiBHSHB T'iAPOTa30IMHAMIKH sl OTHOBUMIPHOI, CTallioHapHOi, ajgiadat-
HO1 (€HEeproi30JIbOBaHO1) TeUli B’SI3KOTO ra3y Y3/I0BXK KaHATy 3 HE3MIHHOIO TIJIOMICIO Iepepi3y.
61. T'azommHamiuna QyHKIs ((A), T B1acTUBOCTI i rpadik. 3 AKOrO PIBHSIHHA BOHA OTPHUMYETh-

cs1? Ilpu sKO0i MBUIAKOCTI MOTOKY A razoauHamivyHa GyHKIiA y(A) Mae MiHIMyM 1 9omy. Um mMoxke
I'1® y(A) OyTH HECKIHYEHHO BEIMKOIO BEIMYMHOIO, OYTH MEHIIE OJUHHUIII, TOPIBHIOBATUCS HYITIO?
ITosicHITE BiAIIOBI/b.

62.  SIx 3MIHIOIOTHCS IMOBHA TEMIIepaTypa 1 MOBHHI THUCK MMOTOKY ra3zy y BUIAAKY «pyXy i3 Tep-
TAM»? SIK 3MIHIOETBCSI €HTPOITISI TOTOKY? TOTIK TOBHOTO IMITY/IBCY? MOTIK MOBHOT eHTambIii? [Tosc-
HITb.

63. Illo Take mpuBeneHa AOBXKWHA TPYOH, ii OAMHHUIII BUMIPIOBaHHS, PO3paxyHKOBa (GopMyIa.
Sk mpuBeneHa JOBKHUHA TPYOH IMOB’s3aHa 13 0€3pO3MIPHUMU IIBUAKOCTSIMH IMOTOKY Ha BXOJI y Ka-
HaT Ay Ta BUXOJI 3 KaHATy A,?

64.  Slka cxema po3paxyHKY pO3NOALTY IMapaMeTpiB ra3y B3IOBXK MPOCTOi «TpyOi 3 TepTsm». Ak
caMme BOHM BUTIISAIAIOTH?SIK TepTs BIUIMBAE HAa MIBUAKICTH TO3BYKOBOTO Ta HAJA3BYKOBOTO MOTOKIB?
Yomy Ha J103BYIIi BIUTUB TEPTS JOBOAMTH 10 30UTHIIEHHS MIBUAKOCTI MTOTOKY?
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65.  IloscHITh 3aKOH OOEPHEHOCTI BIUIUBY y Pa3i BIUIUBY B’A3KOCTL. UM MOKHA BUKOPUCTOBYIOUH
TUTBKA «E€(PEKTH TepTs» PO3IrHaTH JO3BYKOBHM €HEPIroi30JbOBAHUH MOTIK ra3y y HUWIHAPUIHOMY
KaHaJi 10 Ha3BYKOBO1 mBHUAKOCTI? Yomy?

66.  Illo Take kpu3a Teuii y «TpyOi 3 TepTsam»? Ska moBeiHKa OTOKY B pa3i 3aKPUTUIHOT JIOB-
xuHU Tpyou? Illo Take rpaHMYHA JOBXKHHA TPYOH, SIK BOHA 3aJEXKITh BiJ IIBHUJKOCTI MOTOKY Ha
BXO/Jl1 Y KaHaJ A1?

67.  Po3moBicTh IpO MEXaHIYHUH Ta BUTPATHUH BIUIMB HA MOTIK. SIK 3MIHIOIOTHCS TIOBHI Ta CTa-
THYHI TapaMeTPH MOTOKY MPU MEXaHIYHOMY Ta BUTPATHOMY BILIMBaX Ha MOTIK?

68.  Hagenitp cucremy piBHAHB TiIPOTA30JMHAMIKK y BUMAJKY MEXaHIYHOTO Ta BUTPATHOTO
BIUIUBIB. SIK came BUTJISIa€ MEXaHIYHE COTIO?

69. Ilo Ha3uBaeThCsi KOMOIHOBAaHMM BIUIMBOM. MeToauka Horo po3paxyHky. Cucrema piBHSHB
TiIpOra3oAMHaAMIKH JUTsl pO3paxXyHKy KOMOIHOBAHOTO BIUIMBY Ha MOTIK Tasy.

Monayasb 2
70.  YMmoBm icHyBaHHs 0e3BUXpOBUX Teuii. CrcTeMa piBHAHB Ta TPaHUYHI YMOBH IIIOJIO TUIOCKO-
ro 6€3BUXpPOBOI0 PyXy HECTHCIMBOI PiAUHHU.
71. [ToTentian MIBUAKOCTI 1 HOTO BU3HAYEHHS 10 33JaHOMY IOJIO MBUAKOCTEH. [HTerpan Jlar-

pamxka-Komri. OyHKIliS TOKY. Ii rigpoavHamMivyHui ceHc. PiBusiHus Jlannacy amis moTeHIiany mBHI-
KOCTI 1 pyHKIIIT TOKY.

72.  3actocyBaHHS (YHKIIH KOMIUIEKCHOTO 3MIHHOTO JJISi OIHUCY IJIOCKOT'0 OE3BHXPOBOTO PYyXY
HeCTUCTHMBO1 pinuHu. KoMImekcHmiA moTeHITian (XapakTepucTHIHa (yHKIlisA) 1 HOro CKJIaa0Bi: 130-
NOTeHIiaNbHI JiHi1 1 TiHiT cTpyMy. KoMiiekcHa MBHIKICTh Ta KOMIUIEKCHO-CIIOTY4€Ha IMIBUJKICTb.
73. KoMruiekcHi moTeHiany AesiKuX HaWMpOCTINIMX MOTOKIB: (OAHOPIAHHN IJIOCKOMapaieb-
HUI TOTIK, TPKEPEeIo/CTiK, TOUKOBUH BUXOP (PO BHXPIO), UIIONE). IX XapaKTepHCTHKH (KOMILIEK-
CHHI TIOTEHIIaT OJHOPIIHOTO IUIOCKOIAPAeIbHOTO MOTOKY, 00'€MHI BUTpaTa JpKEepena/CTOKY, IH-
PKYJISIIST BUXOPY, MOMEHT JIHITOJTIO).

74.  Meron HakjaJeHHS MOTOKIB: BUXPOIKEPEIO/BUXPOCTOK, OC3UUPKYIALiiiHE OOTIKAaHHS KpY-
TOBOTO IMIJIIHPY OAHOPIAHUM MOTOKOM. PO3MMOALT THCKY Ha MOBEPXHI KPYTOBOTO IIIIIHIPY.

75.  HupkynauiiiHuii 0OTIKaHHS KPYTOBOTO IMJIIHJpA OJHOPITHUM MOTOKOM. Po3moaun Tucky Ha
MOBEPXH1 KPYTOBOTO LIMIIHIPY.

76.  Tlomsarrts ocobmuBoctei. [ToTik mo6mu3y miackoi CTiHKY (YSBIIOBaH1 0COOIHMBOCTI).

77.  OOrtikaHHS T JOBUIBHOI popmu (mpuegHaH1 ocobnuBocTi). OOTIKaHHS KPYry MOTOKOM Bif
0COOJIMBOCTEH.

78.  Meroxa koHGOPMHHX BiToOpaxkeHb. [iApouHaMIdHII ceHC KOH(GOPMHUX BiTOOpakeHb.

79.  OOrikanus kyra. OOTiKaHHS JOBITFHOTO KOHTYpPY. 3arajdbHUM BUIIAN (DYHKIII, 110 37iMc-

HIO€ KOH(pOpMHE BinoOpakeHHs. BcTaHOBIIGHHS B3a€MHO-OJHO3HAYHOI BIJMOBITHOCTI HAa OCHOBI
po3knananHs B psaa Jlopany.

80.  Merox romorpady. [Ipukian BUKOpHUCTaHHST METOY ToAorpady sl MOMYKY ONTHMAIBHOT
(OpMH IIIOCKOTO MOBITPSI3a0IpHUKY.

8l.  ®opmyna Yammrina. [Toctynar XXykoBcekoro-Yarurina.

82.  ®opmyna )KyKoBCHKOTO ISl TITHOMHOT CHIIH.

83.  AepoauHaMiuHi XapaKTEPUCTHKH MPOQLTIO. [HAYKTUBHUN OMIp KpUia KIHIIEBOTO PO3Maxy.
84.  PimenHs 3amadi oOTIKaHHS TUT METOJOM O€3IMepepBHO PO3MOAUICHHX ocoOimBocTed. Ha-
MIPY>KEHHSI BUXPOBOTO I1apy. Buxposuii onip npodisto.

85.  OcobmuBOCTI OMUCY TIACKUX MOTEHITIATBHUX TEUiil rasy.

86.  JliHeapu3ailis piBHSHHS NOTeHIiany mBuAKocTi. CucteMa piBHSIHb Ul JiHEAPU30BaHUX I10-
TOKIB. Pi3HUIIS MK T03BYKOBHMH 1 HAJ3BYKOBHMH TEUISIMH Ta3y.

87.  HanmzBykoBa Tedis B KaHaJli 3MIHHOTO Iiepepi3y abo HaIPSIMKY.

88.  BigbutTs 1 mepeTuH JIiHEApU30BAaHUX XBUJIb.

89.  Cxema BuTiKaHHSA ra3y i3 coruia JlaBans (Mane BIIXHJICHHS BiJl PO3PAXyHKOBOTO PEKUMY).
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90. Meron XapakTepUCTUK. XapaKTEPUCTUKH MEPIIOro Ta Apyroro ciMeiictsa. JIiHil 00ypeHHs
K XapaKTEePUCTUKH. 3MIHEHHS IIBUIKOCTI Y37I0BX XapaKTEPUCTHK.

91.  PiBHJAHHA XapaKTEPHCTUK B INIOCKOCTI rogorpady msuakocti. Bubip cranoi y piBHsSHHI Xa-
paktepucTuk. HoTUpH OCHOBHI 3a/1a4i MOTEHIIATBHOT TEYii Ta3y, M0 PIIIAlOTHCS METOJIOM XapaKTe-
PHUCTHK.

92.  Teuis Ilpanarns-Maiiepa. Po6oui popmyim.

93.  Koci ctpulku yniiipHeHHs. YMOBH AMHAMIYHOT CYyMICHOCTI Ta po0Ooui GOpMyNH JUIsi KOCHX
CTpUOKIB.

94.  Vnapua nomspa, ii piBHsSHHA. [[Ba TUITY KOCHX CTpUOKIB: CHIIbHI 1 c1abki. OOTIKaHHS KIUHY
HaJ[3BYKOBUM ITIOTOKOM i/ HyJIbOBUM KYTOM aTaKH.

95.  Bzaemopuis CTpUOKIB 3 TBEPIOIO MOBEPXHEIO, 3 MEXKOI CTPYMEHS, MK COOOIO Ta 3 XBHJISIMU
PO3LIMPEHHS.

96.  Cxema HaJI3BYKOBOTO CTPYMEHS 3 BUCOKHM CTYIIEHEM HEPO3PaXyHKOBOCTI.

97.  JlaminapHuii, TypOyJeHTHUH 1 3MIlIaHUI MEXOBUH 1Iap Ha IJIACKIN CTIiHIIL

98.  BIumMB CTHCIMBOCTI Ta MPOJOIBHOTO TPATIEHTY THCKY.

99.  Bzaemopis MeXOBOTO IIapy 31 CTPUOKAMH.

100. CtpymeHeBHiT MEKOBUH mIap.
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16. MPUKJAJU BLJIETIB 3 HABYAJIbHOI TUCIUILIIHUA

HamionanpHu#t aepOKOCMIUHUN YHIBEPCUTET
iMm. M.€. XXykoBcrkoro “XAI”
CremiansHicTh 144 «Tennoenepreruka»  Cemectp 4

YuboBa qucuuIiga T wopozazoounamixa

3AJIIKOBO — EK3AMEHAIIMHUM KBUTOK Ne 1

1. SlkumMu mapameTpaMu XapaKTEepPHU3YEThCS CTHCIUBICTH CEPENOBHUINA, TUIMHHICTH CEPEIOBU-
ma? Sk BBOASTHCS KOSQIIEHTH CTUCIUBOCTI 1 MPY)KHOCTI; KIHEMaTHYHO1 1 IMHAMIYHO] B's-
3K0cTi? BKaXiTh OJMHUII TX BUMIPIOBAHHS.

2. Sk BruIMBa€ MiJBEICHHS TEIUIOTH Ha IIBHJKICTH JI03BYKOBOTO MOTOKY? HAJI3BYKOBOT'O ITOTO-
Ky? CchopMynioiiTe 3aK0H 3BEPHEHHS BILTUBY CTOCOBHO TEIIOBOTO BILIUBY.

3. Meron koHpOpMHUX BifoOpakeHb. ['i1poanHaMidHMiA CeHC KOHPOPMHUX BiTOOpaK €Hb.
4. 3apmaua
5. 3amaua
3arBepKeHO Ha 3acimaHHi kKadeapu 205
[TpoTokoi Ne Bim ” 20 p.
3aB. kadenporo Ex3amenarop
(i muc) (mmiammc)

HamionansHuit aepOKOCMIYHUN YHIBEPCUTET
iMm. M.€. XXykoBcrkoro “XAI”
CreniansHicTh 144 «Tennoenepreruka»  Cemectp 4

YuboBa gucHMInIiHA Twopozcazoounamixa

3AJIIKOBO — EK3AMEHAIIMHUM KBUTOK Ne 2

=

[Minxomu Eitnepa i Jlarpanxa onucy pyxy piiMHHU 1 rasy.

2. Sk 3miHtoeThes P* mpu minBoi Terutotn B kamepi 3ropsiaas [1P]], B kommpecopi, Ha TypOi-
Hi, B cori, B Tudy30pi (moBirpo3abopHuky)? Bianosias oOrpyHTYHTE.

3. PiBHSHHS XapaKTEpUCTHK B IDIOCKOCTI ronorpady mBuakocti. Bubip cranoi y piBHsSIHHI Xa-

pakTepucTuK. YOTHPU OCHOBHI 3aj[ayi MOTEHIIIaIbHOI Teuii ra3y, 1m0 PilIaroThCsi METOJ0OM

XapaKTEePHUCTHUK.
4. 3amauya
5. 3Bagaua

3arBepKeHO Ha 3acimaHH1 kKadeapu 205

13 bh

[Tporokon Ne BiJT 20 p.

3aB. kadenporo Ex3amenarop

(miamuc) (i gmuc)
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HarionanpHuil aepokocMiuyHUI yHIBEPCUTET
M. M.€. XKykoBchkoro “XAIl”
Crenianbricts 144 «Tennoenepretukay  Cemectp 4

Y4boBa qucHuiiga T wopozazoounamixa

3AJIKOBO — EK3AMEHAIIMHUN KBUTOK Ne 3

1. KpurepianbHi yncna y rigporazoauHamini: Peitnonbaca, Eiinepa, ®pyna, [Ipannrus,
ITyaccona, Ctpyxans, Maxa, mOKa3HHK 130€HTPOIH, iXHINA (I3UUHUN 3MICT.

2. TlosicHiTh 3aKOH OOEPHEHOCTI BIUIMBY Y pa3i BIUIMBY B’SI3KOCTI. UM MOKHA BUKOPHCTO-
BYIOUH TUIBKH «e(EeKTH TEPTs» PO3IrHaTH T03BYKOBHUI €HEProi30bOBaHHUN MOTIK razy y
IWTHAPUYHOMY KaHail 10 HaA3BYKOBO1 BUIKOCTI? Homy?

3. VYnapHa momsipa, ii piBHSHHS. /[Ba THUIY KOCHUX CTpHUOKIB: CHIbHI 1 craOki. OOTikaHHS
KJIMHY HA/I3BYKOBUM MOTOKOM i HyJIbOBHUM KyTOM aTaKH.

4. 3anaua

5. 3apaua

3arBepmkeHo Ha 3acimaHHi kadeapu 205
[Iporokon Ne  Big * ” 20 p.
3aB. kadenporo Ex3amenarop
(miamuc) (i gmc)

HamionansHuit aepOKOCMIYHUN YHIBEPCUTET
iMm. M.€. XXykoBcbrkoro “XAI”
CremiansHicTh 144 «Tennoenepreruka» Cemectp 4

VYuboBa qucuuIuiina T wopozazoounamixa

3AJIIKOBO — EK3AMEHAIIMHUM KBUTOK Ne 4

1. 3B'I30K MBHAKOCTI 3BYKY 1 MOJYJIsA IPYXKHOCTI cepenopuina. Hanmucatu dopmyny mis
IIBUJIKOCTI MOIIMPEHHS CIAOKUX 30ypeHb B CYIUTBHOMY cepeaoBuili (hopMyiy IBHA-
KOCTI 3BYKY). UM 3aJIeKUTh MIBUIKICTH 3BYKY BiJl IIBUIKOCTI CAMOTO CEPEIOBHIIA, SIKIIO
TaK, TO SKUM YHHOM? YoMy OpIBHIOE MIBUKICTH 3BYKY B HECTUCIMBOMY CEPEIOBHUIIII?
. . T, P2 P2
2. CHiBBIIJHONICHHSI CTAaTHYHUX MapaMeTPiB MOTOKY ra3y /T1’ /p " / p, 3a1ps-
MHUM CTPUOKOM 1 IIepe]] IPSIMUM CTPUOKOM YITUTHHEHHS.
3. PiBHSHHS XapaKTEpUCTHK B IUIOCKOCTI rogorpady mBuAKocTi. Bubip cranoi y piBHsSHHI
XapaKTepUCTUK. YOTUPH OCHOBHI 3a/1a4i MOTEHIIAILHOT Teuii rasy, o pIilarThCsS Me-
TOJIOM XapaKTEePHUCTHUK.
4. 3apmaua
5. 3agaua
3arBepKeHO Ha 3acimaHH1 kKadeapu 205
IIporokoun Ne BiL ” 20 p.
3aB. kadenporo Ex3amenarop

(miamuc) (i gruc)
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HarionanpHuil aepokocMiuyHUI yHIBEPCUTET
M. M.€. XKykoBchkoro “XAIl”
Crenianbricts 144 «Tennoenepretukay  Cemectp 4

Y4boBa qucHuiiga T wopozazoounamixa

3AJIKOBO — EK3AMEHAIIMHUN KBUTOK Ne 5

=

3axon HeroToHa mist B'si3k0i cepenopuiia. 3akoH [lackans. 3akon bepaysri.

2. Tazogmnamivna Qyskiis iMoynscy z (A) - popmyna i rpadik. 3anucaTti BUpa3 MOTOKY MOB-
HOTO IMIYJbCY JIJIi OJHOBUMIPHOT Teuii uepe3 razonuHamiuHy (yHKmiio z (A). Benmnunna
MIOTOKY TTOBHOTO IMITYJIbCY B KPUTUYHOMY TIEPETHHI KaHATy.

3. Hupkymsiitauii 00TIKaHHS KPYroBOTO IMIIHIpPA OTHOPITHAM MOTOKOM. Po3moain Tucky Ha
MIOBEPXHI KPYrOBOTO IMIIHAPY.

4, 3amauga

5. 3agaua

3aTBepKeHo Ha 3aciganHi kapeapu 205
IIporokoun Ne BT ” 20 p.

3aB. Kaq)eﬂpom EKSaMeHaTOp
(migmuc) (mmiamuc)

HamionansHuit aepOKOCMIYHUN YHIBEPCUTET
iMm. M.€. XXykoBcbrkoro “XAI”
CremiansHicTh 144 «Tennoenepreruka» Cemectp 4

VYuboBa qucuuIuiina T wopozazoounamixa

3AJIIKOBO — EK3AMEHAIIMHUM KBUTOK Ne 6

1. TloBHa, NOKaTbHA Ta KOHBEKTHUBHA MOXIIHI MapameTpiB. SKa 3 IUX MOXITHUX HA3UBAETHCS
eiIepeBoIo, sKa JIarpaH)keBoro? 3B'S130K eiepeBoi 1 JarpaHXeBoi MOXITHUX.

2. PiBHsHHA XpucTuaHoBu4a. PO3MIpHICTh KOXKHOTO MapaMeTpa, U0 BXOAUTh Y PiBHAHHS. Sk
BU3HAYUTH KOHCTAaHTY M, B piBHAHHI XpuctuaHoBnda? Yomy JOpIBHIOE KOHCTAHTA M IS
HIOBITPSI, BOJHIO, BOJSIHOT apu? SIK 3a JONOMOTOO PiBHSHHS XPHUCTHAHOBUYA 3HAWTH ILJIO-
LIy KpUTHYHOTO MEPETHHY?

3. B3saemonis cTpuOKiB 3 TBEpJOIO MOBEPXHEIO, 3 MEKOIO CTPYMEHsI, MDK COOOO Ta 3 XBUJISIMH
PO3IIUpPEHHS.

4, 3amauya

5. 3agaua

3arBepKeHO Ha 3acimaHHi kKadeapu 205
IIporokoun Ne BiL ” 20 p.

3aB. Ka(bezlpom EKBaMeHaTOp
(mianuc) (migmuc)
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17.  TPUKJAJ EK3AMEHAIIITHAX 3AJIAY
3ATAYA 1.

BusHaunTH MIBUAKICTH MOBITPS HA BUXOI 13 cora JlaBanro, Ko T°=500 K, P°=2 MIla, Tck Ha
3pi3i Py =0,1 MIIa.
YoMy nOpIBHIOE BUTPATA, SKIIO IUIOLIA KPUTUYHOIO nepeTuHy comia F,x=0,0001 M??

3AJIAYA 2.

SIK 3MIHUTBCS IBHIKICTH BUTIKAHHS MOBITPs 3 coruta JlaBamo, SIKIIO TIOBHA TEMIIEPATypa 3pOCTe B
2 pasu, B 4 pa3u? A SKIIO NpH HE3MIHHIN MMOBHOI TeMIepaTypi THCK MOBHUHA THCK 30uTbmuTH B 10
pa3iB? Ilpuitnaru T%=500 K, P% =20 6ap. Tuck Ha 3pi3i coruia gopiBHIOE 1 Oap.

3AJIAYA 3.

Jlo ra3y, 1o mpoTikae mo MWIIHAPUYHOMY KaHany 3 BUTpaToto G = 2 Kr / ¢, MIIBOJUTHCS TEIUIOBA
notyxHictsQ = 4,2-10° Br. Skoto 6y/e IBHAKICTH OTOKY HA BHXOJI 3 KaHAY, SKIO HA BXOMi y
kaHan Wi= 100 m/c, a Temneparypa T1=300 K.

o . . . . K
[IpuitHsaTH 1300apHy TEIIOEMHICTh T'a3y 1 MOKa3HUK afgiabatu razy ¢, = 1000 Ll ; k=1,4.
p kr'K

3AJIAYA 4.

CKUTBKY TEIJIOBOT MOTYXHOCTI Tpeba miaBecTw j0 ra3y npu Burpari G = 10 kr/c, mjo6 3araisMmyBa-
TH Woro Bix mBUAKOCTI A4 = 1,5 mo mBuakocti 4, = 1,1? [ToBHa Temneparypa Ha BXoAi T7 =
800 K. Uu Mo>xHa MiIBEICHHAM TETUIOTH 3MEHIIUTH MBUIKICTH MOTOKY 110 300 m/c?

3AJTAYA 5.

CKUTBKH TEIIOBO1 MOTY)KHOCTI Tpeba minBecTr 1o ra3y npu Butpari G = 1 xr/c, mob po3irHaru io-
ro Bix mBuakocti 4 = 1,1 go mBuakocrti 4, = 1,87 [ToBHa Temneparypa na Bxoai T; = 360 K.
Uu MOXHA MIIBEACHHSM TETUIOTH 30 UTHIIUTH MBUIKICTH bOTO OTOKY 10 1000 m/c?

3AJIAYA 6.

Buznauutn koedimi€eHT BIAHOBJICHHS TMOBHOTO THCKY B MPSMOMY CTPHOKY YIIUILHEHHS, SKIIO
6e3po3MipHa HIBUJKICTh 10 CTpHUOKa A4 AOpiBHIOE 2. 3HAWTH MIBUAKICTH MOTOKY Micist cTpudka (y
M/C), SIKIIIO TIOBHA Temmeparypa o crpudka T; mopisuioe 1000 K. 3HaifTu craTuyHi Temneparypu
70 1 micist cTpuoKa.

3AJIAYA 7.

. 3 - . 140 -
Aepocrar 3anoBHenuid 1000 m” renito npu temnepatypi 17 C. BusHauntu nigiioMHy CUIIy aepo-
cTaty, AKIo arMochepHuil THCK nopiBHIOE 1 Gap, a Temmeparypa MOBITps 27°C. Maca 060/OHKH
aepocrary 500 xr.
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3A/IAYA 8.
Bu3HauuTH MBUIKICTH 3BYKY B MOBITP1 y 3eMJIi 1 HA BUCOTI 8 KM, SIKIIIO TeMIlepaTypa Ouls MOBEpXHi
3eMJTi IOPIBHIOE 25°C.
3ATAYA 9.

Bu3HaunTH MBUAKICTH 3BYKY Y BO, AKIIO MOAYJb MPYKHOCTI Boau craHoBUTH 20.000 6ap.

3AJIAYA 10.

Bu3HauuTu rpaHUYHY AOBXKHUHY LIMIIHAPUYHOI TpyOH, 1O sKil Teue B'si3kuii ra3 (mositps). JdiameTp
TpyOu nopiBHioe 40 MM, 6e3po3MipHa MIBUAKICTH HA BXOA1 B TpyOy A4 = 0, 3, KoedillieHT HUIAX0-
BUX BTpart craHoBUTH 0,015.

3ATAUA 11.

Busnauntu nonmyctumy 0e3po3MipHy IIBHAKICTH MOTOKY MOBITpS A4 Ha BXOJi B LWJIIHAPHUYHUH Ka-
HaJl B YHUKHEHHI PeXXUMY 3aMUKaHHS KaHally, SKIIO JiaMeTp KaHaly AopiBHIOE 40 MM, JOBKUHA
kaHaiy 80 M, Koe]ilieHT HIITXOBUX BTpaT craHoBHUTH 0,015.

3AJIAYA 12.

BusHauntu MiHIMaIbHY MJIOULY NEPETHHY KaHaly, 3/[aTHOTO MPOIYCTUTH 3a 1 CEeKyHIy 5 KT MOBIT-
ps 3 Temneparyporo raneMmyBanHs 400 K i Tuckom ranemyBanHsa 4 Oapu. Sk 3MIHMTBCS 1 TUTOINA
npu 30UIbIIEHH] TUIBKH TeMIEpaTypy TajdbMyBaHHs B 4 pa3u? npu 30UIbLICHH] TUIbKH TUCKY Tallb-
MyBaHHS B 4 pa3u?



