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PO3POBJIEHO:

Kepisnux pobouoi epynu:
Bopucos Bikrop BacunboBuy, crapmuii Bukiagay kadenpu aBia- Ta pakeToOyyBaHHs
Ynenu pobouoi epynu:

— bonmapenko Omnekcanap MukoyialoBUY, KaHIUAAT TEXHIYHUX HAyK, JOIEHT Kadenpu amia- Ta
pakeToOymyBaHHS

— Jlyk’snoB Ilerpo Bomoaumuposud, kanauaat GpisMko-MaTeMaTHYHUX HAyK, AOIEHT Kadeapu aBia- Ta
pakeToOyayBaHHs, 3aBiTyBad Kadenpu

— Apamenko IOpiii IBaHOBHY, KaHAMJAT TEXHIYHUX HAyK, JOLEHT KadeApu KOHCTPYIOBAHHS MAIIMH
HH MMI

—  Bunorpanos-CantukoB Bonmoaumup OnexcanapoBu4, KaHAWAAT TEXHIYHUX HAYK, MOIEHT Kadeapu
Ter10Bo1 Ta anbrepHaTBHOI eHepreTuku HH IATE

BimgmoBimHo 1o posairy X crarti 62 3akony VYkpainm «[Ipo Bumry ocsity» (Ne 1556-
VII Bix 01.07.2014 p.), BUOIpKOBI AUCIHILIIHN — JUCITUILUTIHA BUTBHOTO BHOOPY CTYJCHTIB JUIS TIEBHOTO
PIBHSI BUIIOT OCBITH, CIIPSIMOBaHI Ha 3a0€3MEeYeHHS 3arajibHUX Ta CHeIiabHuX ((haxoBUX) KOMIETEHIIIH 3a
cnerianpHicTI0. OOCSIT BUOIPKOBUX HaBYAIBHUX AUCIUIUIIH CTAaHOBUTH HE MeHIne 25% Bin 3araibHOi
kimbkocTi kpeautie EKTC, nependbaueHux 1t JaHOTO PIBHS OCBITH.

BubipkoBi mucummiiau 13 kadenpansaoro ®d-Karamory crynentu oOuparoTh y BIAMOBLIHOCTI 10
«ITomokeHHsT PO peaii3aliio MmpaBa Ha BUIBHHK BHOIp HABYAIBHUX AMCIMIUIIH 3J100yBayaMH BHIIOL
ocsitu KIII im. Iropst Cikopcekorox https://osvita.kpi.ua/node/185.

MiHiManbHa KUTBKICTh CTYACHTIB B TPYIi JJIsg BHUBYECHHS BHOiIpKOBOi mucturuiinu @-karamory
nepiioro (0akanaBpchKoro) piBHS ckiagae 15 ocid.

Karamor MicTUTh aHOTOBaHUU TEpENTiK JAUCIMIUIIH SKi MPOTOHYIOTHCS I OOpaHHS CTyIEHTaMHU
niepiioro (6akanaBpcbkoro) piBHsS BO 3rigqHO HaBYAIbHOTO IJIaHY Ha HACTYTHUN HaBYaJIbHUU PIK.

Jlst 6aKaraBpChbKOTO PIBHS MIATOTOBKHU:
— CTyAeHTH 1 Kypcy — oOuparoTh TUCHUILIIHY I APYroro poky miarotopku. CTyaeHT mae obpatu 2
JUCIUILIIH 3araibHOI0 KiTbKicTIO 8 kpeautie EKTC;

3nilicHeHHs BHOOpY CTYIEHTaMH HaBYAJIbHMX JUCHMIUNH 31 chopmoBanoro @-Karamory
BiOyBaeThes 3a rpadikom B iHbopMaliiiHiil cuctemi «my.kpiuay (KOHTPOIIOETHCS KypaTopamu TpyIl 3
METOI0 3a0€3MeUeHHs y4acTi BCiX CTYEHTIB y MPoLeaypl BUOOPY MUCIHILIIH Ta KOPEKTHOCT1 BUOODY).

Jl71s 1bOTO HEOOXITHO 3pOOUTH HACTYITHE:

3apeectpyBatuch Ha caiTi https://my.kpi.ua/

Y wmenw «lIpodime» => «[lpuB'si3ka NaHWX» 3HAUTH CBOE TIPI3BUINE, BBECTH CBOK ATy
HapoJDKeHHsI 1 puB's3atu (30epertu) naHi. Bu oTpumaere goctyn a0 kabiHeTy CTylIeHTa 1 7O BUOOpPY
mucuuruiig. J{ani HeoOXiAHO 3MIHCHUTH TEXHIYHO BUOIP AUCHUTILITIH.

VY pa3i HEMOXJIMBOCTI C(OpPMYBaTH HaBYaJIbHY TpYIy JUIs BUBYEHHS IEBHOI JUCLUILIIHU
HOPMAaTUBHOT YHMCEIBHOCTI CTYJEHTAM HAJa€ThCsd MOXJIMBICTh 3JICHUTH TMOBTOPHUHA BHUOIp,
IPUEAHABLINCH JI0 BXK€ C(OPMOBAHUX HaBYAJIBHMUX Tpyn (Ipyra xBuis BHOIpkoBocTi). 3100yBau BO,
KM 3HEXTyBaB CBOIM IPaBOM BHOOpY, MOke OyTH 3alucaHUi Ha BUBUEHHS HABYAJIbHMUX JUCLUILTIH,
oOpaHuX 3aBiyBaueM BUITyCKOBOI Kaeapu A ONTHMIi3allii HaBYaIbHUX IPYI 1 HOTOKIB.

He JAOITYCKA€EThCA 3MiHa 06paHI/IX ILI/ICI_II/IHJ'IiH ITiCIISt MMO4YaTKy HABYAJIbHOT'O CEMECTPY, B AKOMY BOHH
BUKJIaAalOTbHCA.


https://osvita.kpi.ua/node/185
https://my.kpi.ua/

[NEPEJIIK BuOipKOBHUX OCBITHIX KOMIIOHEHTIB

Huk npodeciiftHol miaAroToBKH

piBeHb: nepuuii (6akamaBpChKUi)

raimy3b 3HaHb: G [HxeHepis, BUpOOHHUIITBO Ta OyiBHUIITBO

crneniajgbHicTh G12 ABianiliHa Ta paKeTHO-KOCMIYHA TeXHiKa

OCBITHBO-NIpo(eciiina mporpama:

«JliTakm i BepTOILOTH»

Bunyckoa kadenpa:

ABgia- Ta pakeroOyayBanns HH [AT

2.2. Iyxn ipodeciitHoT MiArOTOBKA
(BubipxoB1 OCBITHI KOMIIOHEHTH 3 MBK(AKyIbTETCHKOTO/(hakynbTeTchkoro/kadenpanbioro Karanoris)

OCBITHI KOMITOHEHTH . . - . Kpenn
. BuOipkoBi 0CBITHI KOMIIOHEHTH (HaBYaJIbH1 Ceme
[Mudp 3a OI1 (HaBUaIBbHI pCIATLTiE) Kypc or TH
JUCITUTIITIHM ) et p ETCS
OcCHOBH B32€MO3aMIHHOCTI Ta TEXHIYH1
BUMIPIOBAaHHS
OCBITH] KOMIIOHEHTH [HdopmartiitHo-BUMIpIOBAIbHI TEXHOJIOT i
1B 1, 1, 2 ®-Karanory TIA
. . 2 4 4
1B 2 TepMoauHaMika Ta TEMIOMAcCOOOMIH

CreniajgpH1 IMTaHHS BUIIOT MaTEMATUKN

Special issues in higher mathematics




OcHOBM B32€M03aMIHHOCTI Ta TeXHiYHi BUMipIOBAHHA

Kadenpa, sxa 3abe3neuye
BHUKJIaJaHHA

KoncrpyroBanus MallH Hapuaieno MEXaHIKO-

marmHoOyAiBHUH iHcTHTYT (HH MMI)

HBYKOBHI

PiBens BUIOT OCBITH

[eprmii (GakanaBpchKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr IUCIUILTIHK Ta PO3TOILT
T'OJTUH

ayJUTOPHOT Ta CAMOCTIHHOT
poboTH

4xp (120 mr), 46H.T. ayn., 74 H.T. caMocCTiiiHA poboTa

MoBa BUKIIa1aHHSA

YkpaiHcbka

Bumorwu 110 movyatky BUBYCHHS
JIIUCLUIUTIHU

3aranpHi 3HAHHS 3 JUCIMIUTIH: BHIA MAaTEMarwKa, IMKEHEpHa Ta
KoMIT ToTepHa rpadika, (izrka, TeOpeTUIHA MEXaHiKa, HAPFCHA TCOMETPis,
AepPOKOCMIYHE MaTepiaio3HaBCTBO.

[Ilo Gyne BUBUATHUCS

OCHOBHI HOpPMM B3a€MO3aMIHHOCTI, TOJIOXKEHHS CHCTEMU JOIMYCKIB 1
nocanok SO, HopMyBaHHSI MapamMeTpiB TEOMETPUYHOI TOYHOCTI JICTaNIeH,
METO/IB 1 3aCO0IB KOHTPOJIIO PO3MIpIB, BIAXWIEHb (JOPMH, PO3TAIlyBaHHS
Ta IIOPCTKOCT1 MOBEPXOHB JAETaNeH, SIKICTh IPOJTYKIIIi.

Yomy 1ie 11ikaBo/Tpeda BUBUATH

Jleram mexaHI3MIB aBiallifHOT TEXHIKH SIBJISTIOTH COOOO0 Tia, OOMEKEHI
PI3HOMaHITHUM T€OMETPHYHUMY TOBEPXHSAMHU — IIOIIMHAMHY, LIMJTIHAPAMH,
KOHycamH, (DaCOHHWIMH, TBHHTOBHMH TOBEPXHSMH TOIIO. BurotoBuTn
neTanb abCOMIOTHO TOYHO 3a 1l HOMIHAJBHUMH PO3MIpaMH HEMOMKITHBO,
TOMY y TEXHIIll JyIi HOPMYBaHHS TOYHOCTI BHUTOTOBJICHHSI ITOBEPXOHb
BCTaHOBIIOIOTh MEXI, B SIKUX MalOTh 3HAXOJMTHCh JIHCHI F€OMETpUYHI
rapameTpu Jetaneil. BUBYeHHSI OCBITHBOI KOMIIOHEHTH Hajla€ 3HaHHS 3
OCHOB  B3a€MO3aMIHHOCTI Ta YMIHHS 3aCTOCOBYBaTH HOPMATHBHY
JOKYMEHTAIIIF0 3 HOPMYBAHHS TOYHOCTI JeTajleldl MeEXaHI3MIB Yy CBOIl
NPaKTUYHIA ~ TSJIBHOCTI T YaC  TPOEKTYBAaHHS, BUTOTOBJICHHS,
ceptudikariii Ta eKCIuTyaTarlii BApoOiB aBiaOy/TyBaHHSI.

Yomy MOKHA HABUUTHUCS

JloTprMyBaTrCsT BUMOT TalTy3eBUX HOPMATHBHHX JOKYMEHTIB IIIOJIO
NpOLIEyp TPOEKTYBAHHS, BUPOOHMIITBA, BUMPOOYBaHHS Ta cepThdikarlii
€JIEMEHTIB Ta O0’€KTIB aBiaIliifHOl Ta PAKETHO-KOCMIYHOT TEXHIKM Ha BCIX
eramnax ix )KUTTEBOTO IMKITY. PO3yMiTH TeOpeTHYH1 PHHIIUIT Ta MPAKTHYHI
METO/I IHCTPYMEHTAIBHOTO 3a0e3MeUeHHs] B3a€EMO3aMIHHOCTI JICTaJICH
aBlaIfiifHOT Ta paKeTHO-KOCMIYHOI TexHIKU. CTyJIeHTH HaOyBarOTh HABMUOK
poOOTH 3 HOPMATHMBHO-TEXHIYHOIO Ta JOBITHUKOBOIO JITEPATYPOIO IS
BUPIIICHHS MPAaKTUYHUX 33/1a4, 110 JIO3BOJIIE OOIPYHTOBAHO MMPH3HAYATH
MOCAJIKU, JTOMYCKU 1 TPaHWYHI BIIXWJIEHHS T€OMETPUYHUX TMapaMerpiB 3
METOI 3a0€3MEUCHHs TIPU TMPOEKTYBAHHI KOHKYPEHTO3/IATHOI PO TYKIIil
apiarifHoi TexHiku. [limpiumoroThCs 3a3HA4YeHi B OCBITHIA Iporpami
nporpamMHi pe3yibrati HaBuanHs [1P 20 Poszymiti TeopeTuuHi MpHHIUITI
Ta MPAKTHYHI METOJIM IHCTPYMEHTAIILHOTO 3a0€3MeYeHHs B3aEMO3aMiHHOCT1
JIeTajIel aBialliiiHO1 Ta paKeTHO-KOCMIYHOT TEXHIKH

SIk MOKHA KOpUCTYBaTHCSA
HaOyTUMHU
3HAHHSAMHU 1 yMIHHAMHI

3MaTHICT TIPOEKTYBATH €JIEMEHTH aBiallifHOT Ta pPaKeTHO-KOCMIYHOT

TEXHIKH, 3a0e3rnevyBaTi (yHKIIOHATIbHY Ta TEXHOJIOTTYHY
B3a€EMO3AMIHHICTb  €JIEMEHTIB  KOHCTPYKIIiH MOBITPSIHUX ~ JHTaTbHUX
armapariB.  CTyIeHTM  ONAHOBYIOTb  METOJMKHA  BHOOpY  3aco0iB

BUMIPIOBAJIbHOT TEXHIKH, METO/IMKH Ta TEXHIKA BUMIPIOBAHb 3a JIOTIOMOTOK0
YHIBEpCAJIbHUX Ta CHeliadbHUX 3ac00IB BUMIPIOBAHHS, & TAKOK METOIMKH
00pOOKHM ~OTPUMAHUX EKCHEPUMEHTATBHMX JaHuX. [liapinmoroTbes
3a3HayeHl B OCBITHI mporpami kommereHTHOcTi: K 24 3patHicTb
3abe3neuyBaTtd (YHKIIOHAIBHY Ta TEXHOJIOTIYHY B3a€MO3aMIiHHICTb
€JIEMEHTIB KOHCTPYKIIii MOBITPSIHUX JIITAIbHUX anapaTiB




Indopmarniitne 3a6e3neueHHs
JACLUILIIHA

Cunalbyc IWCHUWIUTIHM, HABYQJIbHI TOCIOHWMKH, KOHTPOJBHI 3aB/IaHHS,
TpEe3CHTAITI1 JICKITIH.

Bun ceMecTpoBOro KOHTPOJIIO

3aitik




Indopmaniiino-BumMiproBaabHi TexHosorii JIA

Kadenpa, sxa 3abe3neuye

BHUKJIaAaHHA

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr IMCHIUTLTIHA Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
caMoCTIiifHO1 poOoTH

4 xp (120 1), 46H.T. ayx., 74 H.T. camoCTiiiHa poboTa

MoBa BuUKIIa1aHHSA

YkpaiHcbka

Bumoru no nouarky
BUBYEHHS JUCIUAILIIIHU

3araipHi 3HaHHS 3 JMCHMIDTIH: BHIA MaTeMaTuka, (i3uka, iH)KeHepHa
Ta KOMIT'IoTepHa Tpadika, iHPOpMAIliifHI TEXHOJOril Ta 3arajbHi
MeToaH po3poOku mpukiIaaHoro [13, enexTpoTexHika Ta eIeKTpoHIKa

[lo 6yne BUBUATHUCS

TounicTb  BuUMIpIOBaHR 1  3aco0M  BHUMIpIOBaHb, 00poOKa
EKCIIEPUMEHTAILHUX Pe3yiIbTaTiB, METOIN 3aCTOCYBaHHS CTaHIAPTIB
Ta HOPMATHBHUX JIOKYMEHTIB B MPOIECI NMPOEKTYBAHHS CYYaCHHUX
CHCTEM 100’ €KTIB aBlaliiHO-KOCMIYHOT TEXHIKH.

Yomy 1ie 1ikaBo/Tpeda
BHUBYATHU

BuBYeHHS [UCHUIUTIHKM Ja€ MOXJIMBICTH 3aCTOCOBYBATH CYYacHI1
METO/IM Ta 3acO0M BUMIPIOBaHb MEXAHIYHHX Ta €JIEKTPUYHUX BEITUUUH
IpU  BHUpILIEHHI BHUMIPIOBAIBHUX 3aJad B yYMoOBax 00'exTy;
3/11HCHIOBATH 00poOKy €KCIIEPUMEHTAIIBHAX pe3ynabTaTiB
BHUMIPIOBaHb; PO3paxoByBaTH MOXMOKH pe3yJbTaTiB BHUMIPIOBAHb Ta
3a0e3neyyBaTd HEOOXiIHI TOYHICTh BHUPIMIEHHS BHUMIPIOBAJIBHOT
3a/1adli B yMOBaxX BHUPOOHMIITBA CYYacHHX OO €KTIB aBiallifHO-
KOCMIYHO{ TEXHIKH.

Yomy MOKHA HABUUTHUCS

3HaTH METOM Ta BUIU BUMIPIOBaHb. YMITH PO3PaxOBYBaTH MOXHUOKH
BUMIPIOBaHb Ta TPOBOJUTH aHAJi3 IX CKIAJOBUX;, PO3pPaxOBYBaTH
MoXuOKH 3aco0iB BHUMIPIOBAaHb CTPYKTYPHHUMHU Ta aJTOPUTMIYHUMHU
METOJAMH.

SIk MOKHA

KOpHUCTYBaTHCsI HAOyTUMU

3HAHHSMH 1 YMIHHSAMH

B mnpoueci BUBYEHHS AWCIUIUTIHK CTYJIEHTH OTPUMYIOTH JOCBIJ
oprasizairii mporecy BUMIpIOBaHb B IPOIIECI Cy4aCHOTO BUPOOHHMIITBA
BH3HAYCHHSI MOXMOOK BUMIPIOBaHb Ta BHUOOpPY 3aco0iB Ta METOIIB
BHMIPIOBaHb.

[ndopmartiitne
3a0e31eueHHs
IUCLUILTIHA

Cunabyc (po6oua HaBuaiabHa porpama aucuummiinu), PCO, koHcnekT
JIEKII1i, HABYAJIbHUM MOCIOHKK: JJaOOpaTOPHI pOOOTH MPAKTUKYM.

Bun CECMCCTPOBOIO
KOHTPOJIIO

3aimik




TepMmoauHamika Ta TenJa0Macoo0MiH

Kadenpa, sxa
3a0e3reuye BUKIIATaHHS

TennoBoi Ta anbTEPHATUBHOI CHEPrEeTUKH
HaB4anbHO-HayKOBOTO IHCTUTYTY aTOMHOI Ta TEIIOBOT
enepretuku (HH IATE)

PiBens BUIOT OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csT TMCUMIUIIHT Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
CaMOCTIifHOT poOoTH

4xp (120 mr), 46H.T. ayx., 74 H.T. caMoCTiiiHA poboTa

MoBa BuUKIIa1aHHSA

YkpaiHcbka

Bumoru no nouarky
BHUBYEHHS JUCIIMIUIIHA

3aranbHI 3HAHHS 3 JUCHMIDIIH: BHUIIA MaTeMmaruka, (izuka, Xiwmis,
IH)KEHEepHa Ta KOMIT'I0TepHa rpadika, iH(opmalliiiHi TeXHOJOr1i Ta
3arajibHi MeToJu po3poOku mpukiagHoro I3, enexkTpoTexHika 1
€JIEKTPOHIKa

[Ilo 6yne BUBUATHUCS

B xypci Oyne po3risHyTO: 3aKOHU TEPMOJIUHAMIKH, TEPMOMHAMIUH1
MPOIIECH 1/IeaTbHUX Ta PEaTbHUX Ta3iB, IMKJIN TETUIOBUX JIBUTYHIB Ta
XOJOJWJIFHUX YCTAHOBOK; TEPMOJMHAMIKY BOJIOTOTO TIOBITPS;
TEPMOJAMHAMIKY MOTOKY; TEOPito TETIOMacoOOMIHY;
TETUTOTIPOBIHICTh, PO3PAaXyHKH KOHBEKTUBHOTO, IIPOMEHHUCTOTO,
CKJIQJIHOTO TEIUIOOOMIHY Ta OCHOBHI PO3paxyHKH TEIIOOOMIHHUX
MPOIECiB OJTHO- Ta JBOKOMIIOHEHTHUX CEPEOBHINAX; €HEPreTHYHI
YCTaHOBKH Ta TEIUIOBI IBUT'YHH 1 iX €pEeKTUBHICTh

Yomy 1ie 1ikaBo/Tpeda
BUBYATH

TemuoBi mpoliecH HABKOJIO HAC, CYMPOBOJUKYIOTh TEXHOJIOTIUHI Ta
eKcIuTyaTalliifHi nmponecu. B nucnumiini Oyae po3riIstHYTO TPOIECH
OTpPHMAaHHS, MEPETBOPEHHS Ta Tepeaadi 1 MEePEeHECEHHsI TeIrIoBO1
EHepTii Kpi3b CepeIOBHUINA Ta 3aB/ISKH TETUIOOOMIHY CEpeIOBHII Ta
00’€kTiB, OYyIyTh PO3MISAHYTI €(PEKTUBHICTH TEPMOIUHAMIYHHX
MIPOIIECIB Ta TOCKOHAICTh ITUKJIIB BIIHOCHO NEPETBOPEHHS TEIJIOTH
B poOOTYy B TEIUIOBUX JABUTYHaX Ta EHEPreTHYHHUX YCTAaHOBKAX;
METOJIUKH OIIHKH e(heKTUBHOCTI C€HeproBUKOPUCTAHHS,
eHeproOaaHcCiB Ta TETUIOTEXHOJIOTIN

qOMy MO>XHa HAaBUYHUTUCA

MeTor Kypcy € 3aCBOEHHS TEOPETHYHHX 1 MPAKTUYHUX METOJIIB
BUKOHAHHS TEIUIOBHX Ta TEPMOJMHAMIYHUX PO3PaXyHKIB PI3HHX
NPOIIECiB OTPUMAHHS, TEPETBOPCHHS Ta BUKOPUCTAHHS TEIUIOBOI
eHeprii Ta TEPMOJMHAMIYHOMY aHajlizy e(EeKTUBHOCTI POOOTH
TETUIOBUX JIBUTYHIB, CHEPTeTUYHUX YCTaHOBOK,
TEIJIOTEXHOJIOTIYHOTO OO0JIalHaHHS 3 MeETor iHTeHcuikamii Ta
ONTHUMI3allil CHEPreTUIHUX PEKUMIB HOT0 poOOTH

Sk MOXxHa
KOPUCTYBaTHCS
Ha0yTUMU

3HAHHSAMHU 1 yMIHHAMHI

Ha ocHOBiI BUKOpPUCTaHHS TEpPMOAMHAMIYHUX METOJIB aHali3y
MPOBOAMUTU TEIJIOTEXHIYHY OIIHKY €(EKTUBHOCTI Ta TOCKOHAJIOCTI
TEPMOJMHAMIYHMX IMKJIIB EHEPreTUYHHX YCTAHOBOK, TEIJIOBUX
NBUTYHIB, a TaKOXX OOJIaJHaHHS Ta TEXHOJOTIYHUM MPOIECaM.
Po3po0nsiTH KOMIIIEKCHI 3aXOQU IIOJO0 3MEHIICHHS CIIOXHBAHHSI
TEIJIOBOi €Heprii Ta IHIIMX pecypciB Ha IPOMHCIOBOCTI

[ndpopmariiine
3a0e3IeueHHs
JUCLHUILTIHA

Cunabyc, miApyYHUK, MPE3eHTAIlll 0 JIeKIIi, HaB4aIbHO-METOAUYH1
matepianu, Moodle., Google Classroom To110

Buz cemectpoBoro
KOHTPOJIIO

3aitik




CrneniajJbHi TUTAHHA BUIIOI MATEMATHKH

Kadenpa, sxa 3abe3neuye
BHUKJIaJaHHA

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr IMCHIUTLTIHA Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
caMoCTIiifHO1 poOoTH

4 xp (120 1), 46H.T. ayx., 74 H.T. camoCTiiiHa poboTa

MoBa BuUKIIa1aHHSA

AHDITIACHKA

Bumoru no nouarky
BUBYEHHS JUCIUAILIIIHU

3arajibHi 3HaHHA 3 JUCUMILIIHA; BUIA MAaTEMATUKA

[lo 6yne BUBUATHUCS

BunankoBi mnpomecu Ta €Ie€MEHTH MaTeMaTH4HOi CTaTHUCTHUKH.
JuckperHi neperBopeHHss ®Pyp‘e Ta kopensauiiini ¢yHkuii. Merton
HallMeHIIMX KBajapaTiB. YucenabHa IHTEPHOJSLIS 1 ampoOKCHMAIlis.
UucnoBl METOIU PO3B’A3aHHS CHCTEM pIBHSAHb (MPOCTHX ITepallil,
3eiinens, NporoHku). YucenbHe IHTErpyBaHHS Ta AU(PEPEHIIFOBaHHS.
UucenpHni Meroau 3amaui Komri g audepeHUIHHUX PIBHSHB.
Po3B‘sa3anns  nudepenuiiinux piBHAHB MeTogoM Monte-Kapo.
Tpuanrymsis. bininilina anpokcuMmaria. Cruaiiau. MeTtoa CITok st
pPO3B‘sI3aHHA KpaioBuX 3a1a4d. Meton HeB 130K (["anpopkiHa).

Yomy 11e 1mikaBo/Tpeda
BHUBYATHU

Uucnose po3B‘si3aHHS AUQPEPEHUINHNX PIBHSAHb peayli3oBaHO y BCIX
CyJacHHX NPHKJIAJHUX MporpamMax BU3HAYCHHS acpOJMHAMIYHHX
XapaKTePUCTHK, HaBAaHTaXCHb, 3a/1a4 JWHAMIKH TOJHOTY. PO3yMiHHS
MaTeMaTUYHUX OCHOB JIO3BOJISIE CBIAOMO MIXOAWTH J0O BHOOpY
napamMeTpiB 3a3HauYEHUX TMPOTpaM, a TaKOXK CaMOCTIHHO THCATH
porpamu CydacHUMH MoBamH nporpamyBanus Ci++, Python, Matlab.

Yomy MOKHA HABUUTHUCS

[IporpamyBaHHS YMCIOBUX METOIB B CY4aCHHUX ITporpamax, mooyaosi
MaTeMaTUYHUX MOJEJICH /i1 PO3PaxyHKIB IMapaMeTpiB JITATbHUX

amapariB (MexaHIYHHX KOHCTPYKIIiH, aepoIMHAMIYHUX
XapaKTePUCTHK, TMHAMIKHU TIOJIbOTY, KEPYBaHH).

3actocoByBatd y npodecidiHii  AUIBHOCTI  CydacHI  METOIH
NPOEKTYBaHHS, KOHCTPYIOBaHHsS Ta BHUPOOHHIITBA EJIEMEHTIB Ta

CHCTEM aBialliifHOT Ta PaKETHO-KOCMIYHOT TEXHIKH.

Sk MoxHa
KOPHUCTYBaTUCSI HAOYTUMHU
3HAHHSMH 1 yMIHHAMH

OpepxaHi 3HAHHS 1 YMIHHS JIO3BOJIATH B IOJAIBIIOMY B paMKax
HACTYITHUX JUCIMILIIH OMTAHYBaTH TaKi KOMIIETEHTHOCTI:

- 3JaTHICTh BHKOPUCTOBYBATH TECOPIIO JAMHAMIKK IMOJILOTY Ta
KepyBaHHA NpU NPOEKTyBaHHI O0O'€KTiB aBialliifHOi Ta pakKeTHO-
KOCMIYHOT TEXHIKH,

- 3JIaTHICTh BUKOPUCTOBYBATH TIOJIOXKCHHS TiIpaBIliKW, aepo- Ta
ra3oJIMHaMIK{ JIJIs OMHUCY B3a€MOJIi TiT 3 Ta30BUM 1 TiAPaBIIYHUM
CEPEIOBHIIIEM.

- 3/aTHICTb 3JIHCHIOBATH PpO3PAXyHKH €JIEMEHTIB aBialliiHOI Ta
PaKeTHO-KOCMIYHOT TEXHIKH Ha MIIHICTb,

- 3JaTHICTb PO3pOOJSATH 1 peayli3oByBaTH TEXHOJOTIYHI MpOLECcH
BUPOOHUIITBA €JIEMEHTIB Ta O0O0’€KTiB aBiallifHOI Ta pakeTHO-
KOCMIYHOT TEXHIKH.

Indpopmarniitne
3a0e3eueHHs
JUCLUILTIHA

Cunabyc (poOoua HaBuampHa mporpama aucuumiiau), PCO,

KOHTPOJIbHI 3aB/IaHHs1, HABYAJILHUN TIOCIOHUK

By cemectpoBoro KOHTpoIro

3aitik




Special Issues in Higher Mathematics

Department that Aviation and Rocket Engineering Educational and Scientific Institute of
provides teaching Aerospace Technologies (ER IAT)

Level of Higher . .

Education First (bachelor's)

Course, semester

2 course, 4 semester

Scope of discipline
and distribution of
hours of classroom and
independent work

4 credits (120 academic hours), 46 a. h. classroom., 74 a. h. independent work

Language of
instruction

English

Requirements for the
start of the study of the
discipline

General knowledge of the discipline: higher mathematics

What will be studied

Random processes and elements of mathematical statistics. Discrete
Fourier transforms and correlation functions. Least squares method.
Numerical interpolation and approximation. Numerical methods for
solving systems of equations (simple iterations, Seidel, sweeps).
Numerical integration and differentiation. Numerical methods for the
Cauchy problem for differential equations. Solving differential equations
by the Monte Carlo method. Triangulation. Bilinear approximation.
Splines. Grid method for solving boundary value problems. Residual
method (Galerkin)

Why is it
interesting/needs to
study

Numerical solution of differential equations is implemented in all modern
applied programs for determining aerodynamic characteristics, loads, and
flight dynamics problems. Understanding the mathematical foundations
allows you to consciously approach the selection of parameters of these
programs, as well as independently write programs in modern
programming languages C++, Python, Matlab

What can be learned

Programming numerical methods in modern programs, building
mathematical models for calculating aircraft parameters (mechanical
structures, aerodynamic characteristics, flight dynamics, control).

Apply modern methods of design, construction and production of
elements and systems of aviation and rocket and space technology in
professional activities

How can you use the

acquired knowledge
and skills

The acquired knowledge and skills will allow you to master the following
competencies in the future within the framework of the following
disciplines:

- the ability to use the theory of flight dynamics and control when
designing objects of aviation and rocket and space technology,

- the ability to use the provisions of hydraulics, aero- and gas dynamics to
describe the interaction of bodies with gas and hydraulic environments.

- the ability to perform strength calculations of elements of aviation and
rocket and space technology,

- the ability to develop and implement technological processes for the
production of elements and objects of aviation and rocket and space
technology

Information support of
the discipline

Syllabus (working curriculum of the discipline), RSO, control tasks,
textbook

Type of semester control

Test




Komn'totepunii iHkuHipiHr B cTBopeHHi JIA

Kadenpa, sxa 3abe3neuye
BHUKJIaJaHHA

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr IMCHIUTLTIHA Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
caMoCTIiifHO1 poOoTH

4 xp (120 1), 46H.T. ayx., 74 H.T. camoCTiiiHa poboTa

MoBa BuUKIIa1aHHSA

AHDITIACHKA

Bumoru no nouarky
BUBYEHHS JUCIUAILIIIHU

BuBueHHS 11i€1 AUCIUTIIIHN BUMAarae HassBHOCTI Y CTY/ICHTIB HABUYOK
KOPUCTYBaHHSI NMEPCOHATILHUMH KOMIT FOTEpaMU Ha PiBHI pO3pOOHHKA
IPUKIATHOTO MPOTrPAMHOTO 3a0€3MEYEeHHS], a TAKOXK HAsIBHOCTI 3HAHb 1
BMiHb, SIKI BOHM OTPHMAIOTH IiJ] Yac BUBYEHHS JUCIUIUIIH: BHIIA
MaTeMaTuka Ta Qizuka

[Ilo 6yne BUBUATHUCS

BuxoHaHHS TpPaKTUYHUX 3aBJaHb 13 BUKOPUCTAHHSIM CYy4aCHUX
NPUKIAJHUX MAKETIB MNpPOrpaMyBaHHs, PO3POOJIEHHTS MPHUKIATHUX
IporpaM Jyis OnepaTUBHOTO BUKOHAHHS HECTaHIAPTHUX PO3PaXyHKIB

Yomy 1ie 1ikaBo/Tpeda
BHUBYATU

3acBOEHHS JUCITUIUTIHA J1a€ PO3YMIHHS MaTEMaTUYHUX OCHOB
Cy4aCHMX METOJIB PO3PaxyHKY 1 ONTUMI3alli KOHCTPYKIIIH JTiTaTbHUX
amapariB, OOYHCIIEHHS aepoJIMHAMIYHUX BIACTHBOCTEH, MOOYHOBU
TEXHOJIOTIM 30MpaHHs JITaJbHUX amapariB, Teopli KepyBaHHSA
JITaNTbHUMU ~ amapaTtaMd.  BUKOHaHHS ~ MpakTHUYHUX  3aHSTH
MIPOBOJUTHCS 13 BHUKOPUCTAHHSAM CyYaCHUX MPUKIATHUX I1aKeTiB
IporpaMyBaHHs, IO PO3BUBAE  HABMYKU IPOTrPaMyBaHHA 1 Jae
KOHKYpPEHTHI TiepeBard 3700yBady BHINOI OCBITM Ha Cy4acHOMY
PHHKY TIparti.

Yomy MOKHA HABUUTHUCS

3HaHHSA MaTeMaTUYHUX OCHOB CYYaCHMX METOMIB PO3pPaxyHKy 1
ONTUMI3allli KOHCTPYKIIH 1 aepoJWHAMIKK JITAJbHUX araparis,
TEXHOJIOT1M 30WMpaHHsA ITANBHUX amapaTiB. BMiHHSA po3poOmsTi
OPUKIATHI TPOrpaMu JUIsl ONIEPATUBHOIO BUKOHAHHSA HECTaHIApTHUX
pO3paxyHKIiB a00 aHaji3y BEJIMKUX MACHUBIB JaHUX, SIKi MICTATHCS B
daiinax, uusg CTpyKTypa He cropuiimaerbcs icHyrounmu CAE-
CUCTEMaMH.

Sk MoxHa
KOPHUCTYBaTUCSI HAOYTUMHU
3HAHHSMH 1 yMIHHAMH

Po3pobnsitT  mporpamHe 3a0e3ledyeHHs, CKJIagaTH MaTeMaTH4Hi
MOJENII TIPOIECIB 1 CHCTEM, pO3B’S3yBaTH CKIATHI TPUKIATHI
MaTeMaTH4HI 3aJla4dl aepoIMHAMIKH, MIITHOCTI, HAAIMHOCTI, TUHAMIKH
1 KepyBaHHS JITAJIbHUMU anapaTaMu.

[ndopmartiitne
3a0e31eueHHs
IUCLUIUTIHA

Cunabyc (pobowya HaBuaimpbHa mnporpama aucuuiuiinu), PCO,

KOHTPOJIbHI 3aBJaHHs, HaBYaJIbHUH MOCIOHNUK

Bun cemectpoBoro
KOHTPOJIIO

3aiik




Computer Engineering in the Creation of Aircraft

Department that provides
teaching

Aviation and Rocket Engineering Educational and Scientific Institute
of Aerospace Technologies (ER IAT)

Level of Higher
Education

First (bachelor's)

Course, semester

2 course, 4 semester

Scope of discipline and
distribution of hours of
classroom and
independent work

4 credits (120 academic hours), 46 a. h. classroom., 74 a. h. independent
work

Language of instruction

English

Requirements for the start

Studying this discipline requires students to have skills in using

of the study of the personal computers at the level of an application software developer,

discipline as well as the knowledge and skills that they will gain while studying
the disciplines: higher mathematics and physics.

What will be studied Performing practical tasks using modern application programming
packages, developing application programs for the prompt execution
of non-standard calculations

Why is it Mastering the discipline provides an understanding of the

interesting/needs to study

mathematical foundations of modern methods of calculating and
optimizing aircraft structures, calculating aerodynamic properties,
building aircraft assembly technologies, and the theory of aircraft
control. Practical classes are conducted using modern applied
programming packages, which develops programming skills and gives
competitive advantages to higher education graduates in the modern
labor market

What can be learned

Knowledge of the mathematical foundations of modern methods of
calculation and optimization of aircraft structures and aerodynamics,
aircraft assembly technologies. Ability to develop application
programs for the prompt execution of non-standard calculations or
analysis of large data sets contained in files whose structure is not
perceived by existing CAE systems

How can you use the

acquired knowledge and
skills

Develop software, create mathematical models of processes and
systems, solve complex applied mathematical problems in
aerodynamics, strength, reliability, dynamics, and control of aircraft

Information support of the
discipline

Syllabus (working curriculum of the discipline), RSO, control tasks,
textbook

Type of semester control

Test




MyasbTidizuunuii anasis Ha 6a3i CAE-cucrem

Kadenpa, sxa

3a0e3rneyye BUKIIATaHHS

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIIOI OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr IMCHIUTLTIHA Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
CaMOCTIiifHO1 po0oTH

4 xp (120 1), 46H.T. ayx., 74 H.T. camoCTiiiHa poboTa

MoBa BuUKIIa1aHHSA

AHDITIACHKA

Bumoru no nouarky
BUBYEHHS JUCIUAILIIIHU

3araibHi 3HAHHA 3 JUMCLMIUTIH:: iH(pOpPMaLiifHI TEXHOJOTI Ta 3arajabHi
METOau po3poOku mpukiagHoro II3, Teopermuyna MexaHika,
IH)KEHEepHa Ta KOMIT I0TepHa rpadika, gpizuka

[Ilo 6yne BUBUATHUCS

Meroau miaHyBaHHS Ta MPOBEIEHHS BIPTYaJIbHOTO KOMIT FOTEPHOTO
excriepumenty B CAE-cepenoBuii.

Metonu BUKOpUCTaHHS crenianizoBaHux enemeHTiB CAE-cucremu
JUISL  TOCHIDKEHHSI PI3HOMAHITHMX THNIB wmojene JIA, mro
BIIOOpa)kaloTh pI3HI BaplaHTHU iAeaiizalii peadbHUX TEXHIUHUX
00'€KTIB.

AHaITHYHI METOAW TOOYIOBH MaTeMaTHIHUX MOJEIECH JITaThbHUX
amapartiB B cepefoBunii MATLAB, Simulink.

Meromonoris  HAyKOBUX  JIOCHDKEHb, TEOpii  NPOBEIACHHS
eKCIIEpUMEHTY Ta METOAW OIIIHKMA aJeKBATHOCTI MOOYIOBaHUX
MaTeMaTHYHUX MOJENICH JTAIbHUX anaparis.

MeTto 11 BBEJICHHS MIOMIPABOB B pe3yJbTaTH KOMI IOTEPHOTO aHAII3y

Yomy 11e 1ikaBo/Tpeda
BHUBYATH

ABiarriitHa 1HXeHepis moTpedye y MarOyTHbOTO (haxiBIs PO3YMIHHS
po6otu Ta ctpyktypu enemeHTiB CAE-cucreM, mpu3zHaueHUX st
aHai3y PI3HUX BapHaHTIB Mojeel peanbHUX (I3MYHHX 00 €KTIB.
30kpema, Ipy BUKOPUCTAHHI 3a3HAYEHUX €JIEMEHTIB CJIiJ] 3HATH MEXi
1X BUKOPHCTBHHS B IH)KEHEPHIH MPAKTHUI[l Ta CIOCOOW BBEIEHHS
HEOOXITHUX MOMPABOK B Pe3yJIbTaTH aHATI3Y

LIOMy MO>XXHa HAaBUHUTUCA

B xoni BHUBYEHHS [JaHOiI [AUCHUIUIIHM OTPUMAIOTHCS HABUYKHU
CTBOPEHHS MaTeMaTUYHUX  MOJIEICH  KOHCTPYKIIA 00 €KTiB
aBlalifHOT Ta PaKETHO-KOCMIYHOI TEXHIKH; OTPUMAIOTHCS HABHYKH
BU3HAYCHHS TEPENIKY IMPOEKTHUX PO3PAXYHKIB, SIKI MOXYTh OyTH
BUKOHaHU 3acob0amu CAE-KOMIUIEKCY; OTPUMAETHCS TMPAKTHYHHUMA
nocBin pobotu B MmatemaruuHoMy cepenoBuilli MATLAB, Simulink
Opy CTBOPEHHI MAaTeMaTUYHHX MOJEJeH IiTadbHUX amaparis.
3acBOIOIOTHCS  METOJM  BBEACHHS HEOOXITHUX TOMPaBOK B
pe3ynpTaTH  KOMIT'IOTEPHHX  PO3PaxXyHKIB  aepoJAUHAMIYHHMX
XapakTepucTuk JIA

SIx MOxHa
KOPHUCTYBaTHCS
HaOyTUMU

3HAHHSAMHU 1 yMIHHAMHI

[Ipyn mocraHOBII Ta MPOBENCHHI EKCIIEPUMEHTAIBHUX JOCIIHKEHb
TEXHIYHO CKJIQJJHUX IHKEHEpHUX CHUCTEM Ta METOIB O0OpoOKHM iX
pesynbratiB  3a gonomororo CAE-kommiekcy. Ilpu  po3poOiri
nporpamMHoro 3abesnedeHHs Ha Mol C/C++. Ilpum muanyBaHHI
IPOEKTYBAJIbHUX PO3PAaxXyHKIB KOHCTPYKLINA 00’€KTiB aBialiiHOi Ta
PAaKEeTHO-KOCMIUHOT TeXHIKU

Indpopmarniitne
3a0e3eueHHs
JUCHUILIIHI

Cunabyc (poOoua HaBuanbHa mnporpama aucuumiinu), PCO,

ImporpamMHe 3a0€3MeUeHHS AJIA ,Z[OCJIi,[[)KCHH}I aJir OpI/ITMiB

By cemectpoBoro KOHIpoIro

3aitik




Multiphysics analysis on the basis of CAE systems

Department that provides | Aviation and Rocket Engineering Educational and Scientific Institute

teaching of Aerospace Technologies (ER IAT)
Level of Higher . .

Education First (bachelor's)

Course, semester 2 course, 4 semester

Scope of discipline and
distribution of hours of | 4 credits (120 academic hours), 46 a. h. classroom., 74 a. h. independent
classroom and work

independent work

Language of instruction | English

Requirements for the General knowledge of disciplines: information technology and general
start of the study of the methods of application software development, theoretical mechanics,
discipline engineering and computer graphics, physics

What will be studied Methods of planning and conducting a virtual computer experiment

in a CAE environment.

Methods of using specialized elements of the CAE system to study
various types of aircraft models that reflect different options for
idealizing real technical objects.

Analytical methods for building mathematical models of aircraft in
the MATLAB, Simulink environment.

Methodology of scientific research, theory of conducting
experiments and methods for assessing the adequacy of the
constructed mathematical models of aircraft.

Methods of introducing corrections to the results of computer

analysis
Why is it Aviation engineering requires a future specialist to understand the
interesting/needs to operation and structure of elements of CAE systems designed to
study analyze various variants of models of real physical objects. In

particular, when using these elements, one should know the limits of
their use in engineering practice and how to introduce the necessary
corrections to the analysis results

What can be learned During the study of this discipline, students will acquire skills in
creating mathematical models of structures of aviation and rocket
and space technology objects; they will acquire skills in determining
the list of design calculations that can be performed using the CAE
complex; they will gain practical experience in working in the
mathematical environment of MATLAB, Simulink when creating
mathematical models of aircraft. They will master methods for
introducing necessary corrections into the results of computer
calculations of the aerodynamic characteristics of aircraft.

How can you use the When setting up and conducting experimental studies of technically
acquired knowledge and | complex engineering systems and methods for processing their
skills results using a CAE complex. When developing software in the

C/C++ language. When planning design calculations for structures of
aviation and rocket and space technology objects

Information support of Syllabus (working curriculum of the discipline), RSO, software for
the discipline researching algorithms

Type of semester control Test




MiuHicTh Ta NPYXKHiCTH aBialiHHUX KOHCTPYKUIIi

Kadenpa, sxa
3a0e3neyye BUKIIATaHHS

ABgia- ta pakeroOynyBanus HH IAT

PiBens BUIOT OCBITH

[eprmii (GakanaBpChKuii)

Kypc, cemectp

2 Kypc, 4 cemectp

OO0csr TUCIHTLTIHA Ta
PO3MOIUT TOIUH
ayAUTOPHOI Ta
CaMoCTIiifHO1 poOoTH

4 xp (120 ur), 46H.T. ayn., 74 H.T. caMocTiiiHA poboTa

MoBa BuKiIa1aHHA

YkpaiHcbka

Bumoru 10 nouatky
BHUBYEHHS JUCLIMIUIIHU

3araipHi 3HAHHS 3 JUCLUIUTIH: BHINA MaTEMaTHKa, TEOPis MEXaHI3MIB
Ta MalIMH, KOHCTPYKIis JIA, MexaHika MaTepiaiB 1 KOHCTPYKIIiH

[lo 6yne BUBUATHUCS

Jucuumiina Gpopmye TeopeTUYHe Ta MPAKTUYHE 3HAHHS CTYJEHTIB 3
NUTaHb BU3HAYEHHS IHTETPAJIbHUX Ta PO3MOAUICHUX 30BHILIHIX
HaBaHTa)XeHb Ha KOHCTPYyKUito JIA, Bu3HaueHHs cepTudikaiiifHoro
6asucy JIA, xoHKpeTH3alii BUMOI HOPM JIbOTHOI MPUIATHOCTI IO
KOHCTpyKUii JIA, MeToniB MPOEKTYBAJIbHOTO Ta MEPEBIPOYHOTO
pO3paxyHKy, METOJIB CTaTUYHUX Ta JIbOTHUX BHUIIPOOYBaHb,
BU3Ha4YeHHS pecypey JIA

Yomy 1ie 1ikaBo/Tpeda
BHUBYATU

l'onoBHa 0coOAMBICTH MPOLECY PO3PAXYHKOBOI'O MPOEKTYBAHHS
KOHCTPYKIII JIiTaKa 1 BEPTOJBOTY IMOJSrae B TOMY, 1110, B HACHIIJOK
BEJIMKOT  €JacTUYHOCTI  iX  KOHCTPYKIII, aepoMHaMIuH1
HAaBAaHTAKEHHS, SKI JJIIOTh HAa 30BHINIHIO TOBEPXHIO IIJIaHEPaA,
CYTT€EBO 3aJIEKATh Bil AehopmMaIlliii Horo eIEMEHTIB i iX BILTUBOM

YoMy MOKHA HABUUTHUCS

Buznauatu iHTErpangpHi Ta pO3MOAUICHI 30BHINTHI HaBaHTAXXEHHS Ha
KOHCTpyKIito JIA, Bu3zHauatu cepTudikamiiiHuii 6asuc JIA,
KOHKPETH3aIlll0 BUMOT HOPM JILOTHOI MPHUAATHOCTI A0 KOHCTPYKITIT
JIA, KOpUCTYBaHHS METOJaMH TPOEKTYBAIHHOTO Ta MEPEBIpOYHOTO

pO3paxyHKy, METOJM CTaTUYHUX Ta JIbOTHUX BHUIPOOYBaHb,
BU3HAUYCHHS pecypey JIA
Sk MoxHa [IpautoBaT 3 HOpPMaMH JILOTHOI MPHUAATHOCTI; MOJIEIIOBATH
KOPHUCTYBaTHUCS pO3MOJUT TUCKY aepoJMHAMIYHHUMH IOBEPXHSMHU; CTBOPIOBATH
HaOyTUMH KIHIICBO-CJICMEHTH1 MOJIEJIi; BUSHAYATH PO3PAXYHKOBY CXEMY BY3JIiB

3HAHHSMH 1 YMIHHSAMH

ta arperati B JIA; KOMIT'IOTEPHOI'O MOJICITFOBAaHHS aepPOIUHAMIYHOTO
EKCIICPUMEHTY; KOMIT FOTEPHOI'O MOJIEJTFOBAHHS CKJIAIHUX
KOHCTPYKIIii

[ndopmartiiine
3a0e31eueHHs
JIUCLUIUTIHA

Cunabyc (poboua HaByasibHA Iporpama aucuuruiiau), PCO

Bun cemectpoBoro
KOHTPOJIIO

3aiik




