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BCTVII

Po6ouy mporpamy HaB4asbHOI AuCHUILUTIHE "[1iApoarHAMIYHI MPOIECH Ta TPH-
ctpoi B cuctemax xuBieHHsa PH 1 KA" po3po6iieHo Ha OCHOBI CTaHJapTiB OCBITHHOT
AisbHOCTI 3rigHo 3akoHy Ykpainu "llpo Bumry ocsity" Ne 1556-VII Big 01.07.2014
Ta 1HIKUX HOpMaTUBHUX AOoKyMeHTiB MOH VYkpainu.

Po6oua nmporpama po3paxoBaHa Ha YUTAHHS JIEKI[IH Ta MPOBEACHHS MPAKTUUYHUX
3aHAThH 3 acIipaHTaMH, SKi 37100yBalOTh HayKOBHUH CTymneHb fAokTopa ¢inocodii (PhD)
3a cnemianbHicTIO 134 "ABialiliHa Ta pakeTHO-KocMiyHa TexHika". HaBeneHi B po6o-
Yiii mporpami HayKOBO-NPAKTUYHI MaTepiajidi O3HAHOMJISITH acHipaHTIB 3 HaKOIUYe-
HUM 1H)KEHEPHUM JIOCBIJIOM Ta JOMOMOXKYTh B 3aCBOE€HHI MOr0 MPOrPECUBHUX METO/IIB
Ha TPAaKTUYHUX MIPUKITAIaX.

[Ticnst o3HaliOMJIEHHSI 3 OCHOBaMU 3arajibHOi TAPOAMHAMIKY (KIHEMATUKH 1 JUHA-
MIKH 17IeaJTbHOT 1 B A3KO01 PIIMHU, €JIEMEHTaMH Teopii Moai0HOCTI, TeOpii MOTPAaHUYHOTO
mapy 1 po3paxyHKy JIUHAMIYHUX CHUCTEM), JOKJIATHO OMUCAHO T1APOJWHAMIYHI TPOIie-
CH, 1110 BiJI0YBAIOTHCS MIPH PYCl PIAMHU B T1APABIIYHUAX CUCTEMAaX >KUBJICHHS PYIIIHUX
YCTaHOBOK PAKET-HOCIIB 1 KOCMIYHHMX amapaTiB, HaJaHO BIJJOMOCTI MPO OCHOBHI THIH
KOHCTPYKIII TPUCTPOIB, SKi 3a0€3MeUyI0Th MOCTaYaHHs CYIIUIBHOTO MOTOKY PITUHU JI0
PYLIHHUX YCTAaHOBOK (3a01pHI MPUCTPOT Ta 3ac001B 3a0e3MeUeHHs! CYIITLHOCTI MaliBa)
TOIIIO, BUKJAJACHO Cy4YacHI HAyKOBI KOHIICMIli, MOHATTA 1 METOAM iX MPOEKTYyBaHHS,
KOHCTPYIOBAaHHSI, MOJICTIOBAHHS Ta EKCIICPUMEHTATILHOTO BiAMPAIFOBAaHHS.

Marepianu HaBYaJIbHOI TUCUUIUIIHA KOPUCHI Ta TOLIIbHI Y AISIbBHOCTI HAYKOBHUX
CIIBPOOITHHUKIB Ta 1HXKEHEPIB aBlallIHOI 1 PAKETHO-KOCMIYHOI Taly3l, a TaKOX MO-
KYTb CITY’)KUTH 0230BUM MiAPYYHUKOM JIJIs CAMOOCBITH.



1 ITOACHIOBAJIBHA 3AITNCKA

1.1 Mera BuUKJIaIaHHA JUCIUILTIHA

Merta BuKIagaHHA OUCUUIUIIHE — O3HAHOMUTH 37100yBayiB 3 OCHOBAMHM 3arajbHO1
rIpOIMHAMIKH, HAJATH YSBJICHHS MPO TEOPETHUYHI OCHOBU MPOTIKAHHS T1APOAUHAMI-
YHUX MPOLECIB MPH pPyCl PIAMHU B TIAPABIIYHUX CHCTEMax >KMBIICHHS DPYIIIIHHX
yctaHoBok (PY) paker-nociiB (PH) i kocmiunux anaparis (KA), o3HaiiloMuTH 3 OCHOB-
HUMHU TUIIAMH KOHCTPYKLIA MPHUCTPOIB, IO 3a0€3MeUyIOTh MOCTauYaHHS CYILIBHOTO
noToky piauau a0 PY (3a0ipuux npuctpois (3I1) ta 3aco0iB 3a0e3neUeHHS CYIIIbHO-
cti manuBa (33CII)) Tomo, 03HAHOMHUTH 3 Cy4YaCHUMH HAYKOBHMH KOHIICIIISMH, I10-
HATTSAMH 1 METOJIaMU 1X IPOEKTYyBaHHS Ta KOHCTPYIOBAaHHA. A TaK0XX HaJaTH OCHOBHI
B1JIOMOCTI IIPO T1IPOJAMHAMIUHY MTOI0OHICTh IPU MOJETIOBaHH1 TiApOQ13UNIHUX SBUII B
MpoILIeCl EKCIEPUMEHTAIbHUX BUIPOOYBaHb OKPEMHX €JIEMEHTIB, BY3JiB Ta CHUCTEM
nHeBMoriapasiuHoi cuctemu nogadi (I1I'CIT).

1.2 3aga4l BUBYEHHS AUCLUATUIIHA

3ajjauaMy BUBYCHHS HABYAIBHOI JUCITUTUIIHU €:

- O3HAHMOMJICHHS 3 OCHOBaMH 3araJibHOI I'iJIpoAMHAMIKH,

- HaOyTTSd HAaBMYOK 3aCTOCYBAaHHS METOJIB MaTeMaTudHOi (I3UKUA TPH BUPI-
IIIEHHI 3a7a4 T'1IpOoANHAMIKH,;

- Ha0yTTd 3HaHb MPO OCHOBHI KpuTepii BHOOpy Ta 3actocyBanus 3I1 1 33CII,
METOJM Ta MAaTEeMATUYHUMN anapaT JJisi BU3HAYCHHS 1X MPOCKTHUX MapaMeTpiB;

- OBOJIOAIHHS METOJaMH Ta METOIWKAMH IPOCKTYBaHHS Ta KOHCTPYIOBAHHS
OKpEMHUX eJIEMEHTiB, By3JiB Ta cucteM [11'CII;

- OBOJIOJIIHHSI METOJaMU MOJICJIIOBAHHSI T1POIMHAMIYHUX MPOIECIB MPHU EKCIIe-
PUMEHTaJIbHOMY BUIIPOOYBaHH1 OKPEMHX €JIEMEHTIB, By3JiB Ta cuctem [11'CII;

- HaOyTTs 3HaHb NMPO METOAMKH, OOJaTHAHHS Ta CTCHIM JJII HA3eMHOTO eKCIIe-
PUMEHTAJIBLHOTO BUITPOOYBAaHHS OKPEMUX €JIEMEHTIB, By3:iB Ta cuctem [11'CII;

- HaOyTTd 3HaHb MPO METOIW YHCEIBHOTO MOJCIIOBAHHS TiAPOAMHAMIYHHIX
IPOLIECIB 3a JIOMTOMOTOI0 CyYaCHUX MpOrpaM 0OUYMCITIOBANIbHOI TiapoauHamiku — CFD
MOJICJTIOBAHHS.

VY pe3ynbTaTi BUBYECHHS JaHOI HABYAJIBHOI TUCIMIUTIHU 3700yBady MOBUHEH Ha0y-
TH KOMIICTCHIIIH 11010 ICHYFOUUX METO/IIB PO3B’sI3aHHS OCHOBHUX 3aJ1a4 TiJIpOIMHAMI-
ku B cuctemax >kuBiieHHs PH 1 KA Ta npucTtpoiB, 1110 3aCTOCOBYIOTHCS JJIsl dKUBIICHHS
PV pigkumu pakeTHUMU NajdvBaMu, METOJIMK, OOJaJHAHHS Ta CTEHIB JJIA iX Ha3eM-
HOTO €KCIIEPUMEHTAILHOTO BUITPOOYBAHHS Ta Cy4aCHOTO YUCEITHHOTO MOJICTIOBAHHS.

1.3 MiknucuuIuTIiHapHi 3B’ SI3KW TUCIIATUTIHA

MuixaucuuIuIiHapHi 38’ 13KM HaBYaJIbHOI IUCLHMIUIIHY 3 IPYTUMHU JUCUUIITIIHAMU:
- "OCHOBHI NPUHIMIK NPOEKTYBAHHS Ta KOHCTPYIOBAaHHS PaKET-HOCIIB, KOCMIY-
HUX anapariB Ta ix cuctem";
- "Cy4acHi 3aco0H MPOEKTYBaHHS Ta KOHCTPYIOBAaHHS PaKETHO-KOCMIYHOT TEXHIKH'";
"OCHOBH TiApOra3oAMHAMIKA";
- "IIpoekTyBaHHS CUCTEM >KUBJICHHS JIITAIbHUX anapariB';
- "[THeBMOT1ApaBIIYHI CUCTEMH |



- "Kaninspui cuctemu Bii0Opy piuHu 3 0aKiB KOCMIYHHX JITaJIbHUX arapariB';

- "ABTOHOMHE €KCIIEpUMEHTAJIbHE BIJIMPAIIOBAaHHS arperaTiB 1 CUCTEM MTHEBMO-
riIpOCUCTEM NMOCTAYaHHs PIAKICHUX PAKETHUX PYLIIHHUX YCTAHOBOK".

- "HucenpHe pilIeHHS 3a7a4 TiApoJuHaMIKe ",

- "JlocmigHUITbKA TPAKTHKA" .



2 [IPOTPAMA HABYAJILHOI JUCITUATIJIIHUA

Jlexuiitni Matepianu Kypcy "liapoauHamiuHi MPOIECH Ta MPUCTPOI B CHCTEMax
xuBieHHs PH 1 KA" cTpykTypoBani 3a TemMam#, sIK1 € JIOT1YHO 3aBEPIIEHI Ta IUTICHI 3
HaBYaJIbHOT IMCIHUIUTIHY, 3aCBOEHHS SIKUX Mependayae MpoBEACHHS 3aiKy.

2.1 Jlexmiviuii Kypc

Tema 1. OcHOBHU 3arajibHOT T1IPOAMHAMIKA

e BuzHayeHHA TiApaBIiKy, i METOJI 1 MiCIle, IK€ BOHA 3aiiMa€e cepejl IHIIUX JTUC-
[UTLTIH.

e ["omoBHI (hi3WYHI BIACTHBOCTI PIIUH Ta CHJIH, K1 TIFOTh B HUX.

e ['impoctaTuyHi 3aKOHM ISl PIAUHH, KA 3HAXOAUTHCS B «aOCOIIOTHOMY» CITO-
KOI.

e 3arayibHi TOHSATTS T1APOAMHAMIKU (JIaMIHAPHUU Ta TYpOYJIECHTHUN PyX PIIUHHU;
PyX, 110 BCTAHOBUBCS 1 HEBCTAHOBIIEHUN PYX; MOHATTSA O MICUEBIM OCepe/IHEH1 IBU-
JIKOCTI; JIIHIT CTPyMYy; BUXPOBUI Ta 0€3BUXPOBHI PYX).

e OCHOBHI PiIBHSHHS T1IPOJIHHAMIKH.
JluHaMmiKa MOTOKY.
[Napasiaiyauit omip.
JlamiHapHUi pyX.
OCHOBH T1IpOAMHAMIYHOI T€OPIi 3MALIEHHS.
TypOynentHuii pyx.
MicueBuii ormip.
ButikanHs piiuHU Yepe3 OTBOPH Ta HACAIKH.

Tema 2. 'igpoauHaMiuHI IPOLIECH MPHU PYCl PIAMHMU B TIAPABIIYHUX CUCTEMAaX
kuBieHHs PY PH 1 KA

e ['imponunamiyni nporiecu B nanuBHux O6akax PH 1 KA.

e [imponnHamika BUTPATHUX Marictpajiei.

o Kagiramiiini xapakrepuctuku enemenTis [1T'CII.

e IIpouecu B 00’eMi, 1110 3aMOBHIOETHCS 1] Yac 3aMMyCKy JIBUTYHA.

e ['igpaBmiunuii ynap B enementax [1I'CII.

e [Iporec nmeperikaHHSI KOMIIOHEHTIB TajiMBa 3 CEKIIMHUX OaKiB.

e BrumB xoHcTpyKiii Ta po3mimieHHs: okpemux eiaemeHTiB [1I'CII na rigpaBmiu-
HHU OTIOpY.

e ['imponnHamika B yMOBax HEBaroMocCTi.

Tema 3. [Ipuctpoi, 110 3a0€3neuyt0Th IOCTAYaHHA CYLIJIBHOTO MOTOKY PIAVMHU J10
Py

e 3abipHi MPUCTPOI.

e [IpoekTyBaHHS Ta pO3paxyHOK OCHOBHUX POOOYMX MapameTpiB 3a0IpHUX IpPH-
CTpOIB.

e 3abe3mneueHHs 3amycka PY B yMOBax HEBaromocTi.

o Kiacudikaiiisi, OCHOBHI THUIHM KOHCTPYKIIINA Ta MPU3HAUYCHHS KAMUISIPHUX 3aCO-
01B 3a0e3MeUeHHs CyIIITLHOCTI MaJuBa.



o [IpoekTyBaHHA Ta pO3paXxyHOK OCHOBHUX POOOUYMX MapaMeTpiB KamUISIPHUX 3a-
co0iB 3a0e3neyeHHs CyIIbHOCTI aIKBA.

e OcoOnmuBocTi 3a0€3MeueHHs CyLIIbHOCTI KPIOTeHHUX MajIuB IpHu 3amycky PY B
yMOBaxX HEBaroMocTi.

e BruB Ha OCHOBHI po0O0Yi MapaMeTpu KalJIIPHUX 3ac00iB 3a0e3MeUYeHHS CY-
IIJILHOCTI MaJIMBA X TPUBAJIOT EKCIUTyaTallii B CUCTeMax *uBJIeHHS PY, ki npairooTh
Ha XIMIYHO arpeCUBHUX, BUCOKOKHUIUISIYMX KOMIIOHEHTAaX MaJnBa.

e Jlemndipyroyn NpucTpoi.

Tema 4. ExciepumenTtansHi BUunpoOyBanns okpemux einementis [1I'CIT

e MosenoBaHHs MpU €KCIIEPUMEHTAIBHIX BUIPOOYBAHHAX OKPEMHUX €JIEMEHTIB
[IT"CII. I'impaBniuHa 1moj06a.

e EkcrniepuMeHTanbH1 BUMIPOOYBaHHS 3a01pHUX MPUCTPOIB Ta BUTPATHUX MaricT-
paJe.

e ExcrnepumeHTanbHi BUNIPOOYBAaHHS KAaMUISIPHUX 3ac001B 3a0€3MeUeHHs CYI1b-
HOCTI TaJINBA.

e BusHaueHHs (aKkTUYHOI KamiJIApHOI YTPUMYIOUOi 3JaTHOCTI CITYACTHX PO3i-
Jr0BadviB (pa3 KaniasspHUX 3ac001B 3a0€3MeUYeHHS CYIIIBHOCTI MaJINBA.

Tema 5. 3aranbHi NOHATTS PO METOU YUCEIHHOTO MOJIEIIOBAHHS T1IpOIMHAMI-
YHUX MPOIIECIB 32 JOMOMOIOI Cy4aCHUX MpOrpaM OOYHMCIIOBAIBLHOI T1IPOJAMHAMIKA
(CFD monentoBaHHS)

e BrnuB Ha mporecu MpOEKTyBaHHS Ta €KCIIEPUMEHTAIbHUX BUIIPOOYBAaHb Me-
TOJIIB YUCEJIILHOTO MOJICTIOBAaHHS, Ha pHUKIal okpemux enemeHTiB [1I'CII.

e 3arajpbHHM MigX11 J0 YHCEIBHOTO PIIICHHS PIBHSAHb MAaTEMAaTHYHOI (Pi3UKH.

e EneMeHTH 3arajbHOi TeOpii MOOYI0BH CITOK.

e [Ipuxnan yuceIbHOr0 MOJICIIOBAHHS TYpPOYJEHTHOI Teuli B’SI3KOi HECTUCIMBO1
piAMHUA B BUTpPATHIA MaricTpaii 3a gomomMoror obuucmioBanbHOoro nakery ANSYS
Fluent.



2.2 CTpyKTypa TUCHUILTIHU

OOcsr HaBYAJIbHUX 3aHSThH
Ne HazBa Temu (ron)
Iop. Ycebo- JIe.K- IIpak- CP
ro jagil THY.
1 Tema 1. OcHOBHU 3arajibHOI1 T'1JIPOAMHAMIKH 40 12 10 18
Tema 2. ['igpoauHaMiuHI POIIECH MPU PYCi Pi-
2 | IWHY B TIAPaBIIYHUX CUCTEMAaX XKUBJICHHS PY 26 8 6 12
PH 1 KA
3 Tema 3. [Ipuctpois, 1o 3a6€3MeYyr0Th MOCTa- 24 8 4 12
YaHHS CYIUIBHOTO MOTOKY pinuHU 10 PY
Tema 4. ExciepumeHTanbH1 BUTPOOYBaHHS
4 . 14 4 - 10
okpemux eneMeHTiB [1I"CI1T
Tema 5. 3aranpHi HOHATTS PO METON YUCEIIb-
5 HOT'O MOJICJTFOBaHHS T1IPOIMHAMIYHMX TPOIIECIB 14 4 5 8
3a JOIOMOT'0I0 Cy4aCHUX IIPOrpaM 004K CIIIOBa-
apHO1 riipoaunamiku (CFD monentoBaHHS)
3aimk 2 - - 2
Ycboro 3a HaBYAJILHOIO JUCHHUILIIHOIO 120 36 22 62
2.3 TeMu NpaKTUYHUX 3aHATh
No KiipkicThb
op. Ha3zBa temu ayauTop-
HUX TOJIUH
1 | PimmeHHs TUIOBUX 3374 T1APOCTATUKHU Ta T1APOJIUHAMIKH 3 BU- 10
KOPUCTaHHSM OCHOBHHUX PO3PaXyHKOBHX 3aJIEKHOCTEH Ta HEOO-
X1JHUX JTOBIAKOBUX JaHUX
2 | Bu3HaueHHs OCHOBHUX TiAPaBIiYHUX apaMeTPiB OKPEMUX eJie- 6
MEHTIB CHCTEMH JKuUBJICHHs PV mitanpHOTO anapara
3 | BusHaueHHs KOHILENTYaJlbHOI KOHCTPYKTHUBHOI CXeMH 3a01pHUX 4
MPUCTPOIB Ta 3acO0IB 3a0e3MeUeHHS CYIIILHOCTI MaJIuBa
4 | IlocTtaHoBKa Ta pillieHHS 3a7a4 T1IpOAMHAMIKH 32 JIOTIOMOT'OF0 2
obuncmoBabHoro makety ANSYS Fluent
Y cbOro npaKTHYHHUX 3aAHATH 22




2.4 Camocriiina poOoTa

No KinbkicTh
op. HazBa temu -
OrnpalifoBaHHs JICKIIMHOTO MaTepiay 3a TeMoro | 14
OmnpalifoBaHHs JICKLIMHOTO MaTepialy 3a TEMOO 2 10
1 | OnpairoBaHHs JIGKIIIHHOTO MaTepiaay 3a TEMOIO 3 10
OrnpalifoBaHHs JICKIIMHOTO MaTepially 3a TeMoro 4 2
OmnpaIlftoBaHHs JICKIIIHHOTO MaTepiary 3a TEMOIO 5 2
OmnparroBaHHs 10AaTKOBOTO HABYAJILHOTO MaTepialy 3a TEMOIO —
«MopentoBaHHS TAPOAUHAMIYHUX MTPOLIECIB MTPH €KCIIEPUMEHTA- 5
JHbHOMY BUIIPOOYBaHHI OKPEMHX E€JIEMEHTIB, BY3JIiB Ta CUCTEM
2 | III'CID»
OmnparroBaHHs 101aTKOBOTO HABYAJILHOTO MaTepiary 3a TEMOIO —
«ITobynosa 2D Ta 3D reomeTpii po3paxyHKoBOi 06sacti (Mojei) 6
3 BukopuctarasiM CAD cucteM, i YMCeTbHOTO MOICITIOBAHHSD)
3 | [ligroroBka 3BiTy 3 caMOCTIHHOT poOOTH 10
4 | Bamik 2
Ycboro camocTiitHOI po6oTH 62

10




3 HABUHAJIbHO-METOAMYHI MATEPIAJIA 3 ACHUITJITHA

3.1 Meroau HaBUaHHSA

Jlnis OibIn €peKTUBHOTO 3aCBOEHHSI HABYAIBHOTO MaTepiaiy IiJ 4ac BUBYCHHS
JTUCITUIUTIHM 3 METOIO0 aKTHBI3alllii HaBYAJIbHO-M3HABAIBLHOI AISUTBHOCTI 3700yBadiB
MoO>ke OyTH 3aCTOCOBaHE ONMUTYBAHHS MO MaTepiajaMm JEKI[id, po3poOKa 1 mpe3eHTalis
3n100yBauyaMy MaTepialliB HAaBYaIbHOT TUCIUIUIIHYI, IEMOHCTpAIlisl Ha JIEKIAX CJIaiIiB
Ta BiJI€O, 3aCTOCYBaHHS J1aJIOTy MK BHUKJIaJlaueM Ta 3700yBauyaMmu Mij Yac JICKIIIH,
BUKOPHUCTAHHS MPUHIUITY 1HAUBIIYaIbHOIO MAXOY /10 3100yBayiB.

3.2 PexomeH10BaHa JiTeparypa

e JlaBuacon B.E. OcHOBBI rujpora3olMHaMUKH B MpUMEpax U 3ajadax: Y4deo.
nocobue. — uenp: Uzn-so JIHY. 2006. — 380 c.

e Jlesincon B.€. Berym go rimpommnamiku. Iligpyunwk. — JlHimpo: Bua-Bo
JHY. 2004. - 216 c.

e JlarbimenkoB A.M., JlobaueB B.I'. ['mapasiauka. — M.: ['oc. u3gart. mo CTpour.
u apxutekT. 1956. — 409 c.

e Arpockud U.U. I'mppasnuka. — M.-JI.: U3n-Bo «OHeprusi». 1964. — 352 c.

e bonbmakoB B.A. Coopnuk 3anau no ruapasiuke. — Kues: M3a-Bo «Beicimas
mkona». 1975. -300 c.

o Amptiryis AJl. [lpumeps! pacueroB no ruapasimike. — M.: Ctpoituznaar. 1977. - 255 c.

e bensseB H.M. Pacuer mHEBMOTHIpAaBINUYECKUX CUCTEM pakeT — M.: MammunHo-
ctpoenue, 1983. — 219 c.

e benses H.M., benuk H.II., YBapos E.W. PeaktuBHBIE CUCTEMBI ynpaBiIeHUS
KOCMHYECKHX JIETATENIbHBIX annapatoB — M.: MamuHocTtpoenue, 1979 — 232 c.

e KosnoB A.A., Houkos B.H., ConoBbeB E.B. Crucrembl uTaHust 1 ynpasiieHUs! KuJI-
KOCTHBIX PAKETHBIX JBUIATEIbHBIX YCTaHOBOK — M.: Mattmnoctpoenue, 1988. — 352 c.

e KomecaukoB K.C., Peibak C.A., CamoiinoB E.A. /lnHaMHKa TOIUIMBHBIX CH-
creM XKPJI — M.: Mammnoctpoenue, 1975 — 172 c.

e [IHeBMOruapaBINYECKUE CUCTEMBI IBUTATENBHBIX YCTAHOBOK C YKUJAKOCTHBIMU
paketHbiMu jBurarensmu. [lox pen. Axkanemuka B.H. Yenomes — M.: MammHocTtpoe-
uue, 1978 — 240 c.

e [lonyxun JI.A., Opemienko B.M., Mopo3oB B.A. OtpaboTka MHEBMOTHIPOCH-
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M.: MamHoctpoenue, 1987. — 248 c.

e bupkrod I'., Capanraneso O. Ctpywu, ciaezpl 1 kKaBepHbl. — M.: Mup, 1964. — 466 c.
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1984. — 269 c.

e Ono C., Konno C. MounekyisipHas TEOpHUsl MOBEPXHOCTHOTO HATSKEHHS B
KUJIKOCTAX. — M.: I311-BO MHOCTpaHHOM JIuTepaTypsl, 1963. — 254 c.
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— M.: Mamunoctpoenue, 2009. — 504 c.
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e [IpoekTyBaHHS 1 KOHCTPYKIIA pakeT-HOCIiB: miapy4yHuk. B. B. brnizanuenko, €.
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3.3 Indopmamiitni pecypcu B [HTepueTi

e https://ntrs.nasa.gov/
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4 PEUTUHTOBA CUCTEMA OIIIHIOBAHHS 3HAHb TA BMIHb

4.1 OmiHoBaHHS OKPEMUX BHJIIB BUKOHAHOI 37100yBadeM HaBUaJbHOI POOOTH 3.IiHC-
HIOEThCS B Oajax BiAMOBIAHO A0 Taou. 4.1.

Tabnuus 4.1
. MakcumanbHa KiJTbKiCTh
Bun HaB9aneHOi poOoTH )
OaiiB
OnutyBaHHS 110 MaTepiajiaM JISKITIHA 75
JJis1 pomycky 10 3aJiky 3100yBa4 Ma€ HaOpaTu He MmeHiue S0 0axiB
3aiik 25
Y cboro 3a IMCUMILTIHOKO 100

4.2 TlincymMKOBa ceMeCcTpOBa PEUTUHIOBA OIIHKA B 0aiax, 3a HalllOHAJIBHOIO IIIKa-
noro Ta mkajao ECTS 3aHoCHTBCS 10 3aIiKOBO-€K3aMEHAIIMHOI BIJOMOCTI, HaBYallb-
HO1 KapTKH 3/100yBaya BiAMOBIAHO /10 Ta0I. 4.2.

Tabmumns 4.2
BinnoBiaHICTh MICYMKOBOI CEMECTPOBOI PEMTUHIOBO1 OLIIHKM B OajiaxX OLIHIII 32
HaIllOHAJILHOIO IKajI0r0 Ta mkamow ECTS

) Or1iHka 3a Ha- Ominka 3a mkajgorw ECTS
Omiuka B| .
1[10HAJIBLHOIO )
Oamax Orwinka [Tosicuenus
IIKAJIOI0
Bigminno
90-100 Binminno A (BiIMiIHHE BUKOHAHHS JIMIIE 3 HE3HAYHOO KIJIbKIC-
TIO NOMMJIOK)
’Ke 100pe
82-89 B /lyae 100p
(BHIIIE CepeIHBOTO PIBHSA 3 KiJIbKOMa TOMHJIKAMH )
Hoope Jlo6pe
75-81 C | (B 3arajbHOMY BipHE BUKOHAHHS 3 IEBHOIO KUIbKIC-
TIO CYTTEBUX MTOMHMJIOK)
3aa0BilJILHO
67-74 D al 0 y
) (Hemorano, aje 31 3HaYHOIO KUJIBKICTIO HEOJIIKIB)
3a10BilJILHO
60-66 E JdocTaTHb0
(BUKOHAHHS 3a/I0BOJIbHSE MiHIMAJIbHUM KPUTEPISIM)
He3agoBiibHO
35-59 FX . e
) (3 MOXKJIMBICTIO TIOBTOPHOTO CKJIAJaHHS)
He3agoBiiibHO .
1-34 = He3agoBiiibHO
(3 060B'SI3KOBUM MOBTOPHUM KYPCOM)

4.3 TlincymMKoBa peUTUHIOBA OIIHKA 3 JUCHUILIIHKU JOPIBHIOE MiJCYMKOBIN ceme-
CTPOBIM PEUTUHTORBIN OIIHII. 3a3HaueHa MiJCYMKOBA PEUTHUHIOBA OI[IHKA 3 JTUCITUILII-
HU 3aHOCUTHCA 110 JlogaTky 1o auruioma.
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4.4 JlucuuruiiHa BKIIIOYAE BUKJIAJAHHS MaTeplaiay Ha JISKIIIX, MPaKTHYHI poOOTH
3100yBadiB, CaMOCTIHHY po0OOTy 3/100yBadiB, MIATOTOBKY 3BITY 3 CAMOCTIMHOI poOOTH
3 opopMIIEHHSIM MaTepiaiiB 3a BCTAHOBJIECHUMH CTaHAApTaMH, HOro 3axucT y ¢opmi
BIJINIOBIJII HA MUTAHHSA BUKJAJlaya, 3aJIIKH 3 CAMOCTIHHOI poOOTH Ta 3 AUCITUIUTIHU B
IJIOMY.

Sxuo acmipanT Mae O6utbie 50% npomyckiB 0€3 NOBaAKHUX MPUYHUH 1 3/1a€ MOTO-
YH1 3aBAaHHS 3 TOPYIICHHSIM BCTAHOBIIEHUX TEPMIHIB, TO BUKJIaJa4 Ma€ MPaBO 3HU3H-
THU OIIIHKY 3HaHb J10 5 OaJiB.
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