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AHHOTaNINA

Huctummmaa «OCcoOOCHHOCTH TepeBoia MEPBOT0 MHOCTPAHHOTO SI3bIKA B TEXHUYCCKOM
chepe» BXoauT B 0O0Opa3oBaTENbHYIO MPOrpaMMy BBICHIETO OOpa3oBaHUA — HpOrpamMmy
OakamaBpuaTa II0 HalpaBlICHWIO TOATOTOBKK/ crenuanbHocTH 45.03.02 «JIluHrBUCTHKAY
HarnpasiaeHHoCTH/crienuanu3anuu « TeopeTrHueckast U MPUKIaHAas JIUHTBUCTHKAY. JIUCIMITIMHA
peanuzyetcs kaheapoit «Ne83x.

JucuunnuHa HauejaeHa Ha GOpPMHUPOBAHKE Y BHIITYCKHUKA CIEIYIOMIMX KOMIETSHIIHIA:

[IK-2 «CrocoOHOCTh OCYIIECTBISTh METOJUYCCKYIO TIOJTOTOBKY K BBITIOJHEHUIO
nepeBojia, BKJIIOYas NOUCK HH(OpMaLMKM B CIOPABOYHOHM, CIEUUAIBHON JUTEpaType M
KOMITBIOTEPHBIX CETSAX MO TEMATHUKE UCXOTHOTO TEKCTa»

[TK-3 «CriocoOHOCTh TPUMEHSTD MMPUEMBI TIEPEBOIAY»

[IK-8 «I'0TOBHOCTH COOMIO/IaTh MEXAYHAPOJHBIH ATHKET W TIpaBWia TOBEICHUS
MIEPEBOAUMKA B PA3IMYHBIX CUTYallUsIX YCTHOTO MEPEBOIA»

ConepxaHre TUCIUIUIMHBI OXBAaTBIBACT KPYT BOIPOCOB, CBSA3aHHBIX C OCOOCHHOCTSIMHU
CHEIHUAM3UPOBAHHOTO MHCHbMEHHOIO IEpPeBO/Ja B TEXHUYECKON U OCOOCHHO aBUAIIMOHHO-
KOCMHUYECKOW OTpaciid, BKJIIOYasi OCHOBHBIC IMPOIIECCHI, TEPMHUHOJIOTHIO W CTUJIb HAMUCAHUA
JIOKYMEHTALUU.

[IpenonaBanue AUCHUILIMHBI IPEAyCMATPUBACT CIeAyIone (OPMBI OpPTraHHU3AIUH
yueOHOro rnpoiiecca: IPaKTHUECKHUE 3aHITHS, CAMOCTOsITeNIbHAs paboTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUYHasI arTecTaius B popme 3auera (10 cemectp).

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUN»



1. TlepedeHb IIAHUPYEMBIX PE3yJIBTATOB O0YUEHMS IO JUCLUIUIMHE

1.1. Ilenu npenopaBaHusl JUCHUTUITUHBI
Llenp mpenonaBaHus AUCLMILIMHBI —IIPEAOCTaBICHHE OOydYaroIIMMCs HEOOXOAMMBIX 3HAHUM,
YMEHUH U HABBIKOB, MO3BOJSIOMIMX 3(P(HEKTUBHO MEPEBOAUTH CHEIHATHM3UPOBAHHBIE TEKCTHI B
NaHHOM cdepe. JlucuumiuuHa mnpenHazHaueHa i (GOpMHUPOBaHMA — (PyHIaMEHTAIbHBIX
KOMIIETEHIIM B OOJIACTH TEXHHYECKOTO0 TIEpeBOJa, YTO COOTBETCTBYET OOIIUM IENsM
o0pa3oBaTebHOW MIporpaMMbl IOATOTOBKM OakanaBpa. [Iporpamma JMCHMIUIMHBI CO3JaeT
00pa3oBaTeNbHYI0  Cpedy, CIHOCOOCTBYIONIYIO  YIIyOJCHHOMY HW3YYCHHIO  CHEHUPUKA
aBUALIMOHHO-KOCMUYECKOH TEpMUHOJIOIMH, CTAaHIAPTOB U TexHonoruid. O0yyvaromuecs noaydar
BO3MOXXHOCTb Pa3BUTh U IPOJEMOHCTPUPOBATH CBOM HABBIKM IIE€PEBOJIA TEXHUUYECKOH
JOKYMEHTAIlUU, YTO IOMOXET UM IOJITOTOBUTHCS K NMPAKTHUECKOMY NPUMEHEHHUIO 3HAHWH B
peaJbHBIX YCIOBUSX aBUAIIMOHHO-KOCMUYECKON MHAYCTPHH. JMCIUIIMHA TaKXe CIIOCOOCTBYET
Pa3sBUTHIO MEXKYJIbTYPHOM KOMIETEHIIUH, BaXKHOH JU1sl pabOThI B MEXTyHaPOAHbBIX IPOCKTAX.

1.2. JlucumniuHa BXOAWT B  COCTaB  4YacTH, (OpMUpYeMOH  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHHS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pesynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydyeHus AUCUUILIMHBI OO0YYarOLIUICS NOJDKEH 00J1afaTh CIeAYHOIUMU
KOMIIETSHIIMSIMUA FJTH WX 9acTsMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHIUKATOPOB MX JOCTHXKEHHS

Konu
Kareropus (rpynna) Koz u HanMeHoBaHKe WHIUKATOPA JOCTHKECHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMITETCHIIHT
KOMIETCHIINH
[TK-2 CnocobHOCTh
OCYIIECTBIISATh
METOINYECKYIO
A y [1K-2.3.1 3HaTh METOIUKY MTOATOTOBKH K
MOJIFOTOBKY K
BBITNIOJTHEHUIO YCTHOTO U MMUCBMEHHOTO NEPEBOJIA
BBITIOJTHEHUIO
[1K-2.Y.1 ymeTh onpenensiTh 3JE€MEHTHI,
NepeBo/ia, BKI0Yas .
[TpodeccronanbHbIe TpeOyrolye Moucka Heo0X0AUMON HHPOPMALIUU
MOKUCK HH(POpMAITIH
KOMIIETEHIIUU . U CHEIHAIIBHOTO MEPEBOTYECKOTO PEIICHHUS
B CIIPABOYHOM,
N [1K-2.B.1 BianeTs HaBBIKAMU HHPOPMAIIOHHO-
CIEUAIBHOM .
CIPABOYHOIO MMOMCKA, HABBIKAMU MTPaBUIILHON
auTepaTrype u
(bOopMyYITMPOBKH 3alpOCOB
KOMITHIOTEPHBIX
CETSX 10 TEMATUKE
MCXOJHOI'O TEKCTa
I1K-3.3.1 3HaTh, KaKue SI3bIKOBbIE TTAPAMETPbI
COCTaBIISIIOT OCHOBY IEPEBOIUECKOTO
peoOpa3oBaHus TEKCTa, OCHOBHBIE U IOTOTHSIO-
[TK-3 CriocoOGHOCTh | IIH€e CrIOCOOBI ¥ PUEMBI ITepeBoIa
[TpodeccuonanbHble
npuMeHATh npueMbl | [IK-3.VY.1 ymeTs npuMeHsATh OCHOBHBIE U
KOMITETEHIIMH
nepeBoja JIOTIOJHSIIOIINE ITPUEMBI TIEPEBOAA
[TK-3.B.1 BnageTs HaBbIKaMu ONIPEACIICHUS
YKaHPOBO-CTUIIMCTHUECKOHN MPU-HAIEKHOCTH
TEKCTa, JOMUHAHTHl U MHBapUaHTa MepeBo/ia
I1K-8 ['oTroBHOCTH
coOroaaTh [1K-8.B.1 Biazners HaBbIKaMU NPOPECCHOHATBHO-
[TpodeccronanbHbIe .
KOMITETEHIIHH MEX1yHapOIHbII KOPPEKTHOT'O M COOTBETCTBYIOLIETO NPUHATHIM
ATHKET U MpaBuIa IpaBUJIaM NOBE/IEHUS IEPEBOAUNKA
NIOBE/ICHUS




MepeBoAUrKa B
Pa3IMYHBIX
CUTYaIUSX YCTHOTO
nepeBoJia

2. Mecro nucuumumnbl B cTpyktype OIT

Jluctumiimaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSIX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
U U3YYCHHUH CIEYIOIINX JUCIUILINH:

— OCHOBBI IPOEKTHOM AEATEITbHOCTH;

— uH$OpPMaLMOHHbIE TEXHOJIOTUU B JIMHTBUCTHUKE.

3HaHMs, TONyYeHHBIC TPU U3YUYCHUU MaTepuaia MaHHOW JHUCUUIUIMHBI, UMEIOT KakK
CaMOCTOSITeNIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS MIPH U3YYSHUH IPYTUX AUCIUILINH:

— moxaroroska BKP.

3. O0beM u TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIMUITITUHBI

TpynoemMkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
NelO
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKoi no020moeKu 20 20
AyoumopHnuie 3anamus, BCETo 4ac. 20 20

B TOM YMCJIC:

nexrun (JI), (gac)

npakTuueckue/cemunapckue 3ansrug  (I13),

(wac) 20 20

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (4ac)

HK3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 88 88

Buo npomesrcymounoit ammecmayuu: 3ayer,

. 3auer, sx3amen (3ader, Iudd. 3a4, Dk3.) 3aver, 3auer,

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH TUCIUILTAHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIMITIHHBI Jlexumu | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 10

1. Aswuamusg u kocMoc. OCHOBHEIE CBEIEHUS
1.1 OcHOBHbIE BU/IBI JIETATENLHBIX allIapaToOB U
MPUHLIMIIBI KX YCTPOUCTBA 2 12
1.2 Peluenne npakTUYECKHX TIEPEBOIUECKHX
3aJ1a4 1o TeMe «ABHALUS U KOCMOC.
OCHOBHBIE CBEJICHHSI»




2. TloaroroBka mpou3BOJCTBA B ABUALIMOHHO- 12
KOCMHYECKOH OTpaciiu
2.1 OcHOBHEBIC MPOIECCHI KOHCTPYKTOPCKO-
TEXHOJIOTHYCCKOM MOTOTOBKH MPOHM3BOJICTBA 2
2.2 PeleHye NPaKTHIECKUX MEPEBOTIECKUX
3aa4 o teme «I1oAroToBKa MPOU3BO/ICTBA B
ABHALIMOHHO-KOCMUYECKON OTpaCIH

3. KoncTpykTopckas TOKyMEHTAIUS B aBHAITHOHHO- 12

KOCMUYECKOH OTpaciu

3.1 OcHoBHBIE BHIBI KOHCTPYKTOPCKUX
JOKYMEHTOB U TEPMUHOJIOTHS 2

3.2 PenieHue NpakTUYECKUX MEPEBOTIECKUX
3ana4 no teMe «KoHcTpykTOopckas
JIOKYMEHTaIUs B aBUAITHOHHO-KOCMUYECKOI1
oTpaciny

4. Asuauus v kocMoc. OCHOBHBIE CBEIEHUS 12
4.1 OcHOBHBIC BUJIBI JICTATCIBHBIX allIAPaTOB U
TIPUHITAIIEI HX YCTPOHCTBA 2
4.2 PeuieHue NpaKTUYECKUX TIEPEBOIUECKHX
3a7a4 110 TeMe «ABHALIMS U KOCMOC.
OCHOBHEIC CBEJICHUS

5. OcHOBHBIE JIeTallN 1 Y3716l aBUALIHOHHO- 10
KOCMUYECKON TEXHUKH
5.1 OcHOBHBIE IETATH U Y3JIBI CAMOJIETOB U
BEPTOJICTOB 3
5.2 Pemienue npakTUYECKUX MEPEBOTIECKUX
3asa4 1o TeMe «OCHOBHBIE AETaNU U Y3JIbI
ABHALIOHHO-KOCMHYECKOH TEXHHUKH

6. Marepuasl ¥ IPOU3BOACTBEHHBIC TEXHOIOTHH B 10

aBHALIOHHO-KOCMHYECKOH 0Tpacin

6.1 OcHOBHBIE KOHCTPYKIMOHHBIE MaTepHabl 1
TEXHOJIOTHYECKHE TTPOLECCHI 3

6.2 Pemenne npakTHUECKHUX MEPEBOIUYECKUX
3a1a4 1o TeMe «Matepuainsl 1
MIPOM3BO/ICTBEHHBIE TEXHOJIOTHHU B
ABHAIIMOHHO-KOCMHUYECKOH OTpacimy

7. TuapaBiauueckue CUCTEMBI B aBUAIIMOHHON 10
TEXHHKE.
7.1 TIpuHIMIBI yCTPOHCTBA THAPOCUCTEM 3
7.2 PemicHue MPaKTHYCCKUX MEPEBOTICCKAX
3aga4 o TeMe «[ HapaBIYecKie CUCTEMBI B
ABMAI[MOHHON TEXHHUKEY

8. CucreMsl ynpaBieHHs B aBHALIMOHHO- 10
KOCMHYECKO TeXHHUKE.
8.1 TlpuHUHMITEI paOOTHI CHCTEM YIIPaBICHUS 1
HaBHUTAIH 3
8.2 PelieHne NpakTHYESCKUX NMEPEBOTICCKHUX
3an1a4d o TeMe «CHCTeMBbl YIIPaBIeHHS B
ABHALMOHHO-KOCMHUYECKON TEXHHKE)

Hroro B cemectpe: 20 88

Htoro 0 20 0 0 88

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ATENBbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IIUKJIa




Howmep paznena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
/o

TeMbl mpakTHYECKUX
3aHATHN

DopMBI TPAKTUIECKUX
3aHATUN

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

No
paszeina
JIACIIAII

JIAHEI

Cemectp 10

1.1  OcHoBHbIE
BUJIBI JIETATEIIHHBIX
anmnaparoB U
MPUHITUTIBI KX
YCTPOMCTBA

HHTCPAKTHBHOC
MPAKTUYCCKOC 3aHATHUC

2

1.2 Pemenne
MPaKTHYECKHUX
MEePEBOAUYECKUX
3a71a4 10 TEME
«ABHaIHA ¥ KOCMOC.
OcCHOBHEBIE
CBEIICHUS

JienoBas urpa «0wpo
MIEPEBOJIOBY

2.1 OCHOBHBIE
MPOLECCHI
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON
MMOATOTOBKH
MIPOM3BOJICTBA

HHTEPAKTUBHOC
IMPaKTUIECCKOC 3aHATHE

2.2 Pemenne
MPAaKTUYECKUX
IIEPEBOIUECKUX
3aJ1a4 110 TeME
«IIoaroTroBka
MPOU3BOJCTBA B
aBUAIlMOHHO-
KOCMHYECKOH
OTPACIIN»

ACJIOBadA urpa ((6I0p0
EpEBOJAOB»

3.1 OcHOBHBIE
BHUJIBI
KOHCTPYKTOPCKHX
JOKYMEHTOB U
TEPMHUHOJIOTHUS

HWHTCPAKTUBHOC
MMPAKTUYECKOC 3aHATHUC

3.2 Pemenne
HpaKTI/IquKI/IX
MePEeBOTIECKIX
3a7a4 10 TEMe
«KoHcTpykTOpckas
JOKyMEHTAlUsA B
aBHAIIMOHHO-

JIeNIOBast Urpa «Orpo
MIEPEBOJIOBY




TeMbl MPaKTUYECKHUX
3aHATHI

DopMBbI MPAKTUYECKUX
3aHATHI

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOJIMOTOBKH,
(dac)

No
pasnerna
JIACIIAII

JIAHEI

KOCMHYECKOM
OTPACII

41 OcHOBHBIE
BHU/IBI JIETATEIHHBIX
anmnapaToB U
TIPUHITATIBI KX
YCTPOHCTBA

HWHTCPAKTHBHOC
MPAKTUYECKOE 3aHATHUE

4.2 Pemienne
MPAKTUIECKHIX
MIEPEBOTICCKUX
3aj7a4 110 TeMe
«ABHaIMA U KOCMOC.
OcHOBHBIE
CBEJICHUS

JIeJIoBasi urpa «0po
MEPEBOIOBY

51 OcHOBHBIE
JIeTalu U Y3IIbl
CaMOJIETOB U
BEPTOJICTOB

HMHTCPAKTHBHOC
MPAKTUYCCKOC 3aHATHUC

10.

5.2 Pemenne
MPAKTUYECKUX
MePEBOAUYECKUX
3aJ1a4 110 TeMeE
«OcHOBHBIE AeTalu U
y3J1bl aBUAI[TMOHHO-
KOCMHMYECKOH
TEXHUKH

JienoBasi urpa «0wpo
MIEPEBOJIOBY

11.

6.1 OcHOBHBIE
KOHCTPYKLIMOHHBIE
MaTepuabl U
TEXHOJIOTHYECKHUE
TIPOIIECCHI

HWHTCPAKTUBHOC
MPAKTUYCCKOC 3aHATHUC

12.

6.2 Pemienue
MPAKTUYECKUX
IIEPEBOUECKUX
3aJ1a4 110 TeME
«Marepuansl 1
MPOU3BOJACTBEHHbBIE
TEXHOJIOTHH B
aBHUAIlMOHHO-
KOCMHYECKOH
OTPACIIH

ACJIOBadA urpa ((6I0p0
EpEeBOJAOB»

13.

6.2  Pemenue
MIPaKTUYECKHUX
MePEeBOTYECKUX
3a/1a4 110 TEMe
«Marepnansl u
IIPOU3BOJICTBEHHBIE
TEXHOJIOTUH B

JiefioBasi urpa «0po
MIEPEBOJIOBY




No | Tewmbl npakTruueckux | @OpMbI IPAKTHUYECKUX
/T 3aHATHI 3aHATHI

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOJIMOTOBKH,
(dac)

No
pasnerna
JIACIIAII

JIAHEI

aBUAIIMOHHO-
KOCMHYECKOU
OTpaCIN

14, | 7.1 [TpuHIIATIBI HHTEPAKTUBHOE
YCTpOﬁCTBa MPAKTUYCCKOC 3aHATHUC

THAPOCUCTEM

15. | 7.2 Pemenue JIeJIoBast urpa «0rpo
MPaKTUYECKUX [IEPEBOOBY
[IEPEBOTUECKUX
3a/1a4 10 TeMe
«'mapasnnueckue
CUCTEMBI B
aBHAllMOHHOU
TEXHHUKE

16. | 8.1  IIpunnumsl MHTEPAKTUBHOE
paboThI cUCTEM IPAKTHYECKOE 3aHSITHE

YIIPaBJICHUS U
HaBUTAllUU

17. | 8.2 Pemenue JienoBasi urpa «0wpo
MPAKTUYECKUX MEePEBOJIOBY
MePEBOAUYECKUX
3aJ1a4 110 TeMeE
«CucreMbl
YIPABJICHUS B
aBHAIIMOHHO-
KOCMMYECKOH
TEXHUKE)

Bcero

20

20

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

No

wn HaumenoBanue nabopaTtopHbix paboT

TpynoeMKkocTs,
(dac)

N3 Hux
[IPaKTUYECKON
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. BbrlinosHeHHe KypcoBOTo NMpoeKkTa/ KypcoBoi pabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp 10,
Bu camocTosITeNbHOM paOboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 48 48

nucuuriabl (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroToBka K TEKyImeMy KOHTPOJIEO 10 10

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

KonTponbubie pabotsl 3a0uHiKOB (KP3) 10 10

IToaroroska Kk npoMeXyTOYHOU
A POMEAYT 20 20

arrectaruu (I1A)
Bcero: 88 88

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYarOIIMXCS IO TUCITUTUIAHE (MOIYJTIO)
Y4eOHO-METOIUYEeCKUE MaTepHaIIbl ISl CAMOCTOSITEIbHON Pa0OThl OOYYAIOLIMXCS YKa3aHbl B
TL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH NpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MMeYaTHBIX U MJIEKTPOHHBIX YUEOHBIX U3TAHUN

KonmuecTtBo 2K3eMILIIpOB B
HIudp/
bubnuorpaduueckas ccplika Oubmorexe
URL anpec
(KpoMe 3IIEKTPOHHBIX SK3EMILISIPOB)

629.7 Kurtomupckuid, I'. . Korcrpykus 33
K74 camoreToB : yueoHuk / I'. Y. XKuromupckuii.

- M. : MammHoctpoenue, 1991. - 400 c. : puc.

- bubnmorp.: c. 392 - 393 (37 nass.).
8A Urnatwes, b. . Anrno-pycckuii cioBapp mo | 1
n26 METPOJIOTHH U TEXHUKE TOYHBIX U3MEPEHUN =

English-Russian dictionary on metrology and

precise measurement technology : okomo

17000 TepmunoB / b. W. Urnatees, M. O.

KOnun. - M. : Pyc. sa3., 1981. - 363 c.

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaITUOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIMMBIX JJiI OCBOSHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»




URL anpec HanmenoBanue

https://goo.su/T41Woe5 | Pyccko-aHruiickuii COOPHUK aBUALIMOHHO-TEXHUYECKUX TEPMHHOB
(1995) Adanacne I'.1. u kosutekTUB U3aarenbeTBa "ABuansaar”

igatran.ru O0pazoBaTenbHbIA IPOEKT «CIPaBOUYHUK TEXHUUECKOTO
p p p
nepepoauuka» W.C. [llaneita

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpoIEcca M0 JUCLUILIHHE.
[Tepeuenp nCmoIB3yeMoro NporpaMMHOTO oOectieueHus npeacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuers nporpamMmmMHOro obecredeHus

Ne i/t HaumenoBanmue

CAT-cucrema (mampumep, Trados)

Cucrema npoBepKH KadecTBa repeBo1oB (Hanpumep, Verifika)

Cucrema npoBepku rpammaTiku (Harpumep, Deepl Write, Grammarly)

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 UCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | KoMmbroTepHBIH KIace 34-10

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadyme 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

3auer TecThl € OTKPBITBIM OTBETOM.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0YJaloNIMMHUCS TPUMEHSETCSl 5S-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCS
100-6amnpHast ~ mKaja ~ MOMYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCHUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL




Ta6mmma 14 —Kpurepun orieHkH ypoBHsI CQOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHITUN

5-0ayuipHad IIKaIa

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

«OTJIIMYHO»
(Ga4YTCHO»

OO0yuaromuiicst:

— r1y0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOM W JIOMOJIHUTEIBHOU JIUTEPATYpPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTUYCCKOU
NeSTENIbHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMEBIE HM UJIEH;

— JIeJIaeT BBIBOBI U 000OIIIECHHUS;

— CBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMaTM3UPOBAHHBIX TTOHITHH.

— paBuWiIbHO BRIMOJIHIWI OT 90% 1m0 100% TecToBBIX 3aMaHuil .

«XOPOIIIO»
«BaYTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IMPOrpaMMHBIN MaTepHall, [PaMOTHO U MO CYIIECTBY
W3JNaraet ero, ONnupasich Ha 3HaHWUS OCHOBHOM JTUTEPaTypHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTUYECKOU JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOM CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— npaBWIbHO BBIMOJIHWI OT 70% 10 89% TeCTOBBIX 3aaHuil .

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKaeT HEeCYIIECTBEHHBIE OMOKHA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHS B MPAKTUUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— cabo apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsieTcsa B (OpMYIMpPOBAaHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJAJICET CUCTEMON CIEHUATIN3UPOBAHHBIX TOHITHIA.

— IpaBUWJIbHO BRIMOJIHMI OT 51% 10 69% TecToBBIX 3aaHui .

HCYIOBJIICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IMpHU
paccMOTpeHHH MPobOIeM B KOHKPETHOM HalpaBJIeHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.

— NPaBUJILHO BBINOJTHUI MeHee 51% TecTOBBIX 3a/[aHuil .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepedenp BompocoB (3a7au) i SK3aMeHa A
UHIMKaTOpa
Y4eOHbIM MJIaHOM HE IPESYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) amst 3aueta / qudd. 3auera
Kon

Ne i/ | TlepeueHs BompocoB (3amau) amns 3a4dera / qudd. 3adera

HHJUKATOpa




IMepesectu cnenyrouuii Texet: Modern aircraft types vary widely, each designed for
specific roles. Commercial airliners, optimized for passenger transport, feature large
fuselages and high-bypass turbofan engines for efficiency over long distances. In contrast,
fighter jets are streamlined for agility and speed, equipped with advanced avionics and
capable of supersonic flight. Cargo planes prioritize large payload capacities, often with
features like wide-opening doors or strengthened floors. Understanding the distinct
purposes and designs of these aircraft is essential for aerospace engineers and aviation
professionals.

IIK-2.3.1

Iepesectn cnemyrommii Texet: High-altitude balloons are pivotal in meteorological
research and atmospheric studies. Typically made from durable, lightweight materials like
polyethylene, these balloons ascend by heating the air inside, becoming less dense than
the surrounding atmosphere. This method allows them to reach altitudes in the
stratosphere, providing a stable platform for collecting data on weather patterns and
environmental phenomena. Key considerations in their design include the ability to
withstand extreme temperatures and pressures, as well as carrying sophisticated
instruments for data collection.

I1K-2.3.1

IMepesectu cnenyrouuii Texet: Helicopters offer unique flight capabilities, including
vertical lift-off and landing, hovering, and flying backwards or sideways. These abilities
stem from their main rotor system, which provides lift and thrust, and a tail rotor that
counteracts rotational forces. The complexity of helicopter flight dynamics, such as
dealing with issues like retreating blade stall and vortex ring state, requires specialized
knowledge in aerodynamics and rotorcraft operation, making it a challenging yet
fascinating field in aviation.

IIK-2.3.1

IMepesectu cnenyronuii Tekct: Rockets are essential for space exploration, satellite
deployment, and interplanetary missions. Their design typically includes multiple stages,
each with its own engines and fuel supply, to effectively shed weight as the rocket
ascends. The choice of propellant, often a combination of liquid oxygen and a fuel like
kerosene or hydrogen, is crucial for achieving the necessary thrust. Understanding the
complexities of rocket engineering, including propulsion, aerodynamics, and staging, is
vital for those working in aerospace engineering and space exploration.

IK-2.3.1

Iepesectu cnenyromuii Teket: Fixed-wing aircraft, such as commercial airliners, private
planes, and military jets, rely on their wings' shape and movement through the air to
generate lift. The airfoil design of the wings, combined with the aircraft's forward motion,
creates a pressure difference between the upper and lower surfaces, lifting the aircraft.
This principle of aerodynamics is fundamental to flight and requires a deep understanding
of factors like lift, drag, and air density for effective design and operation of these
aircraft.

IK-2.3.1

IMepesectu cnemyromuii Texct: The phenomenon of lift in aircraft is a cornerstone of
aerodynamics. It occurs when air moving over a wing's surface travels faster than air
beneath, creating a pressure difference. This difference results in an upward force known
as lift, allowing the aircraft to ascend and maintain flight. The shape of the wing, its angle
of attack, and the speed at which the aircraft moves all influence the amount of lift
generated. Pilots and aerospace engineers must understand these factors to optimize
performance and safety.

IK-2.3.1

IMepeBectu cenyronuii Tekct: The anatomy of an aircraft is composed of several key
components, each serving a specific function. The fuselage forms the main body, housing
the cockpit, passengers, and cargo. Wings are crucial for lift and may include flaps and
ailerons for control. The tail, or empennage, provides stability and houses control surfaces
like the rudder and elevators. The undercarriage, or landing gear, supports the aircraft
during takeoff and landing. Each component must be expertly designed and maintained
for safe and efficient operation.

IK-2.3.1

IMepesectu cnenyromuii Texet: Aircraft wings play a critical role in flight, designed to
maximize lift while minimizing drag. The airfoil shape of a wing creates a pressure
differential between its upper and lower surfaces, generating lift. Modern aircraft may
feature advanced wing designs, such as swept-back or delta wings, to improve
performance at high speeds. Additionally, wings are often equipped with control surfaces
like ailerons and flaps to assist in maneuvering and maintaining stability during different
phases of flight.

IK-2.3.1




Iepesectu cnenyromuii Texet: Flaps on aircraft wings are critical for enhancing lift at
lower speeds, particularly during takeoff and landing. By extending flaps, pilots increase
the wing's surface area and curvature, creating more lift without the need for higher
speeds. This is especially important when runway length is limited or when a slower
approach speed is necessary for safety. The precise control and adjustment of flaps are
integral skills for pilots, ensuring optimal performance and safety in various flight
conditions.

IIK-2.3.1

10.

Iepesectu cnemyronmii Texet: Aircraft landing gear is a complex system designed for the
dual tasks of supporting the aircraft during ground operations and absorbing the impact of
landing. It includes wheels, tires, struts, and a suspension system. The landing gear must
be sturdy enough to handle the aircraft's weight and the forces of landing, yet retractable
to minimize drag during flight. Proper functioning and maintenance of landing gear are
crucial for ensuring the safety and efficiency of aircraft operations.

I1K-2.3.1

11.

IMepesectu cnemyrommii Texet: Air traffic control (ATC) is a critical component of
aviation safety, managing the flow of aircraft in the sky and on the ground. ATC uses
radar, radio communication, and computer systems to monitor and direct aircraft,
ensuring safe distances and efficient routing. Controllers coordinate takeoffs, landings,
and en-route flight paths, handling complex traffic scenarios and emergency situations.
Understanding ATC operations is vital for pilots, aviation managers, and those aspiring to
careers in air traffic management.

I1K-2.3.1

12.

IMepesectu creqyronuii TeKcT: Space probes are autonomous spacecraft sent to gather
data from various parts of the solar system. Equipped with scientific instruments, these
probes collect data on planetary atmospheres, surfaces, and celestial phenomena. Power
sources vary, often solar panels or radioisotope thermoelectric generators, and
communication systems are designed for long-distance data transmission. The design of
space probes involves a balance of power, weight, and functionality, making their study
integral to aerospace engineering and interplanetary exploration.

IK-2.3.1

13.

IMepesectu cnenyronuii Tekct: Helicopters utilize complex aerodynamic principles to
achieve flight. Their rotating blades, or rotors, create lift and thrust, allowing for vertical
takeoff and landing, as well as hovering capabilities. The main rotor handles lift and
forward motion, while the tail rotor provides directional control. Understanding the
aerodynamics of rotor blades, including issues like torque and gyroscopic precession, is
essential for pilots and engineers specializing in rotary-wing aircraft.

I1K-2.3.1

14.

[MepeBectu cneayronuii Tekct: Turboprop engines, commonly used in regional airliners
and cargo aircraft, are a hybrid of turbine and propeller technologies. These engines use a
gas turbine to drive a propeller, offering better fuel efficiency at lower flight speeds
compared to pure jet engines. They are particularly effective for short-haul flights and
operations from shorter runways. Understanding the mechanics and operational
characteristics of turboprop engines is crucial for pilots and aeronautical engineers
working with these aircraft types.

IK-2.3.1

15.

Iepesectu cnenyromuii Texet: Airfoil design is a critical aspect of aerodynamics, directly
impacting an aircraft's lift and drag characteristics. Airfoils are tailored to specific flight
conditions; thinner airfoils are suited for high-speed aircraft, while thicker ones are better
for low-speed, high-lift conditions. Advanced computational methods and wind tunnel
testing are used to optimize airfoil shapes, enhancing aircraft performance across different
flight regimes. This area of study is essential for aerospace engineers and designers.

IK-2.3.1

16.

IMepesectu cneayromuii Tekct: The Space Shuttle, a pivotal spacecraft in human
spaceflight history, was a complex system consisting of the orbiter, external fuel tank, and
solid rocket boosters. Its design allowed for carrying astronauts and cargo to orbit and
provided a reusable platform for numerous space missions. Understanding its engineering
involves studying its propulsion, thermal protection, and orbital mechanics, offering
valuable insights into the challenges and innovations of reusable space vehicles.

IK-2.3.1

17.

Ieperectu cnepyromuii Teket: Aircraft hydraulic systems, which operate controls like
flaps, landing gear, and brakes, are crucial for flight operations. These systems use
pressurized fluid to transmit force, allowing for powerful and precise control of various
aircraft components. Understanding the principles of hydraulics, system design, and
maintenance is critical for ensuring the safe and efficient operation of aircraft, making it a
key area of study for aviation technicians and engineers.

IK-2.3.1




18.

IMepesectu cnenyromuii Texet: Supersonic flight, achieved at speeds greater than the
speed of sound, introduces unique aerodynamic phenomena, such as shock waves and
increased drag. Aircraft designed for supersonic flight, like fighter jets and the Concorde,
feature streamlined shapes and powerful engines. Pilots and engineers working with
supersonic aircraft must understand these advanced aerodynamic principles to optimize
performance and safety during high-speed flight.

IIK-2.3.1

19.

IMepesectu cnenyromiuii Texct: Commercial airline operations encompass a wide array of
activities, including flight scheduling, aircraft maintenance, crew management, and
adherence to regulatory standards. The core focus is on safety, efficiency, and passenger
comfort. Operational managers must ensure seamless coordination of these elements,
balancing economic viability with regulatory compliance. This complex interplay requires
a deep understanding of aviation logistics, human resource management, and customer
service, essential for those aspiring to leadership roles in the airline industry.

IIK-2.3.1

20.

IMepesectu cnenyronuii Tekct: Rocket launch dynamics are a critical aspect of space
missions, involving stages like ignition, lift-off, and stage separation. Each phase is
meticulously planned, taking into account factors like thrust, aerodynamics, and structural
integrity. Aerospace engineers must calculate the optimal trajectory and fuel
requirements, ensuring the rocket can overcome Earth's gravity and reach the intended
orbit or trajectory. This field combines principles of physics, engineering, and
mathematics, making it a challenging and exciting area for those interested in rocketry
and space exploration.

IIK-2.3.1

21,

Iepesectu cnenyronuii Texkct: Gliders, or sailplanes, are a type of aircraft that fly
without engine power. They are designed to maximize lift while minimizing drag,
allowing pilots to exploit rising air currents for sustained flight. Glider flight mechanics
involve understanding thermals, ridge lift, and wave lift, requiring skillful manipulation
of the aircraft's controls to maintain altitude and navigate. This form of aviation offers a
pure and challenging flying experience, appealing to those interested in aerodynamics and
the physics of flight.

IK-2.3.1

22,

Iepesectu cnenyronuii Tekct: Modern aircraft depend heavily on sophisticated electrical
systems for navigation, communication, control, and passenger comfort. These systems
include generators, batteries, inverters, and complex wiring networks. Electrical systems
must be reliable and efficient, as they play a crucial role in the overall safety and
functionality of the aircraft. Understanding aircraft electrical systems, including their
design, operation, and maintenance, is vital for aviators, engineers, and technicians
working in the aviation industry.

IK-2.3.1

23.

IMepesectu cnenyromuii Texkct: Air traffic management (ATM) involves coordinating the
safe and efficient movement of aircraft both in the sky and on the ground. It includes
managing air traffic flow, airspace design, and implementing various safety measures.
Professionals in this field need a thorough understanding of aviation regulations,
technology, and the principles of air navigation. This knowledge is crucial for ensuring
the smooth operation of air traffic systems, preventing congestion, and maintaining high
safety standards in the aviation sector.

IK-2.3.1

24.

IMepesectu cneayromuii Tekct: Drone technology has rapidly evolved, leading to
increased use in fields like surveillance, delivery, agriculture, and photography. These
unmanned aerial vehicles (UAVS) vary in size and capability, from small consumer
models to large, sophisticated military drones. Key to their operation is understanding
principles of aerodynamics, remote control, and often autonomous navigation systems.
UAV technology represents a significant advancement in aviation, offering new
opportunities and challenges for operators, engineers, and regulatory bodies.

IK-2.3.1

25.

IMepesectu cnenyromuii Texet: Stealth aircraft technology, designed to evade detection by
radar and other sensors, plays a significant role in modern military aviation. These aircraft
feature specialized shapes and materials that minimize their visibility on radar screens, as
well as heat and noise signatures. Understanding the principles of radar cross-section,
infrared signature reduction, and acoustic stealth are crucial for those involved in the
design, operation, and analysis of stealth aircraft, making it a highly specialized field
within aerospace engineering.

IK-2.3.1

26.

IMepesectu cnemyrommii Texct: Airframe stress analysis is a critical component of aircraft
design, ensuring structural integrity under various flight conditions. Engineers use
computational methods and physical testing to evaluate the airframe's response to forces
such as lift, drag, and turbulence. This analysis helps in identifying potential stress points
and fatigue life, guiding the design towards safety and durability. Knowledge in this area

IK-2.3.1




is essential for aerospace engineers, as it directly impacts the reliability and lifespan of
aircraft.

27.

Iepesectu cnenyronuii Texet: Aircraft fuel systems are engineered to manage the
storage, distribution, and delivery of fuel to the engines. These systems include tanks,
pumps, valves, and filters, all designed to operate efficiently and safely under varying
conditions. Understanding the complexities of fuel system design and operation is vital
for pilots and aviation technicians, as it ensures optimal engine performance and is crucial
for flight safety, particularly during long-haul and high-altitude flights.

IIK-2.3.1

28.

IMepesectn cremyronuii TekcT: Avionics systems encompass the electronic systems used
on aircraft for functions like navigation, communication, flight control, and
instrumentation. These systems are integral to modern aviation, providing critical
information and capabilities to pilots. Avionics technology has evolved rapidly,
incorporating advancements in computing, sensors, and networking. Understanding how
these systems operate, their limitations, and maintenance requirements is crucial for
pilots, avionics technicians, and aerospace engineers, ensuring the safe and efficient
operation of aircraft.

I1K-2.3.1

29.

IMepesectu cnemyromuii Teket: Spacecraft propulsion systems encompass a range of
technologies, each suited to specific mission requirements. Chemical rockets, commonly
used for initial launch stages, provide high thrust but are limited by fuel capacity. Electric
propulsion, such as ion and Hall effect thrusters, offer greater efficiency for long-duration
space missions, albeit with lower thrust. Understanding the principles of these propulsion
methods, including thrust generation, fuel efficiency, and specific impulse, is vital for
aerospace engineers involved in spacecraft design and mission planning.

I1K-2.3.1

30.

IMepesectu cnenyromuii Tekct: Aircraft ice protection systems are crucial for maintaining
performance and safety in cold weather conditions. These systems prevent the formation
of ice on critical surfaces like wings, propellers, and sensors. Techniques include de-
icing, which removes ice after it has formed, and anti-icing, which prevents ice formation.
These systems can be chemical, using de-icing fluids, or mechanical, using heated
surfaces. Knowledge of ice protection is essential for pilots and aviation engineers,
particularly for operations in cold climates or at high altitudes.

I1K-2.3.1

31.

IMepesectu cnemyromuii Tekct: Airport operations and management encompass a wide
range of activities, from air traffic control to passenger services and facility maintenance.
Effective airport management ensures the safe, efficient, and smooth handling of aircraft,
passengers, and cargo. This field requires a comprehensive understanding of aviation
operations, security protocols, customer service, and regulatory compliance. Professionals
in this area must also be adept at crisis management and operational planning, making
airport management a dynamic and challenging career path.

IK-2.3.1

32.

IMepeBectu cneayronuii Tekct: Aerodynamic drag reduction is a key focus in aircraft
design, as it directly impacts fuel efficiency and performance. Techniques for reducing
drag include refining the aircraft's shape for smoother airflow, using materials and
coatings that minimize skin friction, and optimizing flight operations. Engineers and
designers must balance these considerations with other factors like weight and structural
integrity. Advances in computational fluid dynamics and wind tunnel testing play a
significant role in developing and validating drag reduction strategies.

IK-2.3.1

33.

IMepeectu cnenyromuii Teket: Space mission design and planning is a complex process
that involves numerous considerations, from defining objectives to selecting spacecraft
systems and planning trajectories. This process requires an interdisciplinary approach,
incorporating knowledge of astrodynamics, propulsion, thermal control, and life support
systems. Each decision must account for the constraints of space environments, mission
duration, and budget. Professionals in this field need a comprehensive understanding of
space science and engineering, as well as project management skills.

IK-2.V.1




34.

Iepesectu cnepyromuii Teket: Aircraft noise reduction is a significant area of research
and development, driven by environmental concerns and regulatory requirements. Noise
reduction strategies include designing quieter engines, optimizing flight paths to minimize
noise over populated areas, and incorporating sound-dampening materials in aircraft
structures. Understanding the sources and characteristics of aircraft noise is essential for
engineers and environmental specialists, as they work to balance the needs of the aviation
industry with those of communities near airports.

I[IK-2.¥.1

35.

IMepesectu cemyrontuii Texct: Piston engines, commonly used in general aviation
aircraft, operate by converting fuel into mechanical motion through a series of controlled
explosions in the cylinders. These engines are known for their reliability and simplicity,
making them ideal for small aircraft. Understanding the mechanics of piston engines,
including ignition, fuel delivery, and cooling systems, is essential for pilots and aviation
mechanics, as it directly affects performance, maintenance, and safety in flight operations.

IIK-2.¥.1

36.

IMepesectu cnenyromuii Tekct: Unmanned Aerial Vehicle (UAV) navigation systems are
at the forefront of drone technology, enabling autonomous and remote-controlled flight.
These systems incorporate GPS for positioning, inertial navigation for stability, and
sometimes advanced sensors like LIDAR for environmental mapping. UAV navigation
technology is rapidly evolving, finding applications in areas such as agriculture,
surveillance, and search and rescue. Understanding the principles and limitations of these
systems is crucial for UAV operators, engineers, and those involved in developing
regulations for drone usage.

IIK-2.¥.1

37.

Iepesectu cnenyronuii Tekct: Satellite communication systems play a pivotal role in
global connectivity, enabling long-range data transmission for applications like television
broadcasting, internet services, and military communications. These systems involve
understanding the intricacies of satellite orbits, signal propagation, and the design of both
spaceborne and ground-based communication equipment. Advances in satellite
technology, such as higher frequency bands and digital modulation techniques, continue
to enhance the capacity and reliability of these systems.

[K-2.¥.1

38.

IMepesectu cnenyronuii Texct: Aircraft pressurization systems are essential for
maintaining a comfortable and safe cabin environment at high altitudes. These systems
regulate the cabin pressure, ensuring it remains at a level where passengers and crew can
breathe comfortably without supplemental oxygen. The pressurization system typically
involves air compressors, control valves, and outflow valves, working in conjunction to
balance the air pressure inside the aircraft with the external atmospheric pressure.
Understanding the operation and maintenance of these systems is crucial for aircraft
technicians and engineers.

[K-2.¥.1

39.

IMepesectu cneayronuii Tekct: Airline revenue management involves strategic decision-
making regarding ticket pricing and seat inventory control, balancing the demand with
maximizing profitability. This complex task requires analyzing market trends, passenger
behavior, and economic factors. Airlines use sophisticated algorithms to dynamically
adjust prices and allocate seats across different classes and flights. Understanding revenue
management is crucial for airline business analysts, managers, and professionals involved
in commercial strategy, as it directly impacts the airline's financial success and
competitive position in the market.

[K-2.¥.1

40.

Iepesectu cnenyromuii Texkct: Vertical Take-Off and Landing (VTOL) aircraft,
including certain military jets and innovative urban air mobility vehicles, can ascend and
descend vertically, like a helicopter. This capability allows them to operate in urban
environments and confined spaces. VTOL aircraft combine aerodynamics, propulsion,
and control systems from both fixed-wing and rotary-wing aircraft. Engineers and
designers working on VTOL technology must address challenges like stability, noise, and
energy efficiency, making it a cutting-edge field in aviation.

[IK-2.¥.1

41.

[Mepesectu cnenyromuii Texet: Airline safety procedures encompass a wide range of
practices, from in-flight emergency protocols to rigorous maintenance schedules. These
procedures are crucial for ensuring the safety of passengers and crew. Airlines and
aviation authorities continuously update and refine safety practices based on new
technologies, incident analyses, and regulatory changes. Understanding these procedures,
including evacuation drills, equipment checks, and safety briefings, is essential for all
airline personnel, from pilots and cabin crew to ground staff and maintenance technicians.

K-2.V.1




42.

INepeBectu crepyronmii TekcT: Space telemetry systems are essential for communication
between spacecraft and ground control. These systems transmit data, including mission
progress, scientific findings, and spacecraft health status. Telemetry involves encoding,
transmitting, and decoding data over vast distances, often with significant time delays.
Understanding the principles of radio frequency transmission, data encoding, and signal
processing is crucial for aerospace engineers and scientists working in space missions,
ensuring successful data retrieval and mission control.

I[IK-2.¥.1

43.

IMepesectu cemyronruii Tekct: The use of composite materials in aircraft construction,
such as carbon fiber and fiberglass, offers significant advantages in terms of strength,
weight reduction, and corrosion resistance. These materials allow for more efficient,
lightweight aircraft designs, leading to fuel savings and enhanced performance. Engineers
and designers working with composites must understand their properties, manufacturing
processes, and how they behave under various flight conditions. This knowledge is
crucial for advancing aircraft design and maintaining structural integrity.

IIK-2.¥.1

44.

Mepesectu cnemyrommii Texet: Wind tunnel testing is a critical tool in aerospace
engineering, allowing for the study of aerodynamic forces and airflow around scale
models of aircraft and spacecraft. These tests provide valuable data on lift, drag, and
stability, which are used to refine designs before full-scale production. Understanding the
principles of wind tunnel testing, including flow visualization and data analysis, is
essential for engineers and designers, enabling them to optimize vehicle performance and
safety.

IIK-2.¥.1

45.

IMepesectu cnemyronuii Texet: Aircraft cabin environmental control systems ensure the
comfort and safety of passengers and crew by regulating temperature, humidity, and air
quality. These systems use a combination of air conditioning units, heaters, and
ventilation systems to maintain a comfortable cabin environment. Understanding the
principles of thermodynamics, fluid dynamics, and air filtration is essential for
technicians and engineers who design and maintain these systems, ensuring a pleasant
flight experience and safeguarding the health of occupants.

IK-2.V.1

46.

IMepesectu cnemyronuii Teket: Aviation radar systems are indispensable for aircraft
navigation and collision avoidance. These systems provide pilots and air traffic
controllers with real-time information about aircraft position, altitude, and speed. Radar
technology uses radio waves to detect and track objects, playing a vital role in air traffic
management and weather monitoring. Pilots, air traffic controllers, and aviation
technicians must understand the operation and limitations of radar systems to ensure safe
and efficient flight operations.

IK-2.V.1

47.

Iepesectu cnenyronuii Tekct: Hypersonic flight, involving speeds exceeding Mach 5,
presents unique challenges, including extreme aerodynamic heating and changes in
airflow characteristics. Aircraft and missiles traveling at these speeds require specialized
materials and design considerations to withstand the intense thermal and mechanical
stresses. Engineers and scientists working in this field must understand the principles of
hypersonic aerodynamics, propulsion, and thermal protection to develop viable
hypersonic vehicles, making it a forefront area in aerospace research and development.

[K-2.¥.1

48.

IMepesectu cnenyronuii Tekct: Regular aircraft maintenance is crucial for ensuring
operational safety and longevity. Maintenance practices include thorough inspections,
timely replacement of parts, and adherence to rigorous safety standards. Aviation
technicians and engineers must be knowledgeable in various aircraft systems, diagnostics,
and repair techniques. This expertise is vital for identifying and addressing potential
issues before they impact safety, making aircraft maintenance a key component of
aviation operations.

[K-2.¥.1

49.

IMepesectu cemyromtuii Texct: Global Positioning System (GPS) technology in aviation
has revolutionized navigation, providing pilots with precise location and time
information. This satellite-based system is integral for route planning, en-route
navigation, and approach and landing procedures. GPS technology enhances flight safety
by improving situational awareness and reducing the risk of navigational errors. Pilots, air
traffic controllers, and aviation engineers must understand GPS functionality, limitations,
and integration with other avionic systems to effectively utilize it in modern flight
operations.

IK-2.V.1




50.

Iepesectu cnenyromuii Texet: Weather significantly impacts aviation, from flight
planning to in-flight operations. Pilots and air traffic controllers must understand
meteorological phenomena such as turbulence, icing conditions, and thunderstorms.
Adverse weather can affect aircraft performance, flight paths, and safety. Weather radar,
satellite imagery, and forecasting tools are essential for identifying hazardous conditions
and making informed decisions. This knowledge is critical for pilots, dispatchers, and air
traffic controllers, ensuring safe and efficient flight operations under varying weather
conditions.

I[IK-2.¥.1

51.

IMepesectu cnenyromuii Tekct: Aerospace material science focuses on developing and
selecting materials that meet the unique demands of aircraft and spacecraft. These
materials must withstand extreme temperatures, pressures, and forces while remaining
lightweight and durable. Innovations in materials, such as advanced composites and
alloys, contribute to enhanced performance, fuel efficiency, and safety. Engineers and
researchers in this field must understand material properties, fabrication processes, and
testing methods, playing a pivotal role in advancing aerospace technology.

IIK-2.¥.1

52.

Iepesectn cnemyromuii Texet: Flight simulation training offers a realistic and safe
environment for pilots to hone their skills. Simulators replicate aircraft controls, systems,
and flight conditions, allowing pilots to practice maneuvers, emergency procedures, and
various flight scenarios. This technology is crucial for pilot training, certification, and
proficiency maintenance. Understanding the capabilities and limitations of flight
simulators is important for instructors and trainees, ensuring effective and comprehensive
pilot education.
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53.

Iepesectu cnenyronuii Tekct: Aviation fuel types, such as Jet-A for jet engines and
Avgas for piston engines, have specific properties tailored to their respective engine
types. These fuels differ in composition, energy content, and handling requirements.
Pilots and aviation technicians must understand the characteristics and performance
implications of different fuel types, as well as proper fuel management practices. This
knowledge is essential for safe and efficient aircraft operation, fuel planning, and
compliance with environmental regulations.

IK-2.V.1

54.

IMepeBectr creayromnuii TeKCT: Space navigation and orbit mechanics involve the
planning and execution of spacecraft trajectories. This discipline requires an
understanding of gravitational forces, celestial mechanics, and propulsion systems. Space
missions, whether orbiting Earth, exploring other planets, or deploying satellites, rely on
precise calculations to achieve their objectives. Aerospace engineers and mission planners
must have a thorough understanding of these principles to design effective space missions
and ensure the successful accomplishment of mission goals.

[K-2.¥.1

55.

Iepesectu cnenyronuii Texkct: Aircraft braking systems, primarily located on the main
landing gear, are essential for safe and controlled landings and ground operations. These
systems typically include disc brakes operated hydraulically or electrically.
Understanding the design, operation, and maintenance of aircraft braking systems is
crucial for pilots and aviation mechanics. Properly functioning brakes are vital for aircraft
safety, particularly during landing and taxiing, where precise speed control is necessary.

[K-2.¥.1

56.

Iepesectu cnenyromuii Tekct: The Air Traffic Control Radar Beacon System (ATCRBS)
enhances the identification and tracking of aircraft within controlled airspace. Using
transponders on aircraft, ATCRBS provides air traffic controllers with accurate aircraft
identification, altitude, and location information. This system improves situational
awareness and airspace management, contributing to overall aviation safety. Pilots and air
traffic controllers must understand the functionality and limitations of ATCRBS and
transponder technology to effectively utilize it for safe and efficient air navigation.

[K-2.¥.1

57.

[epesectu cnenyromuii Texet: Autopilot systems in aviation assist pilots by
automatically controlling certain aspects of flight, such as altitude, speed, and direction.
These systems range from basic altitude hold functions to advanced systems capable of
complete flight management. Understanding autopilot technology, including its operation,
capabilities, and limitations, is essential for pilots. Proper use of autopilot enhances flight
safety and efficiency, reducing pilot workload, especially during long-haul flights or
complex navigation scenarios.

[IK-2.¥.1




58.

IMepesectu cnenyromuii Teket: Spacecraft thermal control systems are vital for
maintaining temperature ranges suitable for equipment and crew in the extreme
conditions of space. These systems use a combination of passive and active methods,
including insulation, radiators, and heat exchangers, to regulate internal temperatures.
Efficient thermal management is crucial for protecting sensitive instruments, ensuring
spacecraft functionality, and providing a habitable environment for astronauts. Engineers
specializing in spacecraft design must have a comprehensive understanding of thermal
dynamics to ensure the success and longevity of space missions.

I[IK-2.¥.1

59.

Iepesectu cnemyrommii Texet: Airline fleet management involves strategic decisions
about the composition and maintenance of an airline's aircraft. This includes selecting the
right mix of aircraft types for the airline's routes, balancing factors like capacity, range,
fuel efficiency, and operational costs. Fleet management also encompasses aircraft
acquisition, financing, maintenance, and eventual retirement or resale. Effective fleet
management is crucial for optimizing operational efficiency, reducing costs, and
maintaining competitiveness in the airline industry.

IIK-2.¥.1

60.

IMepesectu cnenyronuii Texet: Aircraft emergency systems are critical components
designed to ensure passenger and crew safety in unforeseen situations. These systems
include emergency oxygen supplies, evacuation slides, life rafts, and fire suppression
equipment. Regular testing and maintenance of these systems are mandatory to ensure
readiness in case of an emergency. Crew training in the use of these systems is also vital,
as quick and correct responses can significantly impact the outcome of emergency
situations.

IIK-2.¥.1

61.

Iepesectu cnenyronuii Tekct: Commercial spaceflight operations, spearheaded by
private space companies, are revolutionizing access to space. These operations encompass
a range of activities, including launching satellites, cargo delivery to space stations, and
plans for human space tourism. Commercial spaceflight presents unique challenges and
opportunities, requiring expertise in spacecraft design, launch operations, and regulatory
compliance. Understanding the dynamics of commercial space operations is essential for
those involved in this rapidly evolving sector.

[K-2.¥.1

62.

IMepesectu cnemyronuii Texct: Aircraft electrical power generation and distribution
systems are integral to the functioning of modern aircraft, powering systems like avionics,
lighting, and in-flight entertainment. These systems typically include generators, batteries,
converters, and a network of electrical distribution panels and wiring. Understanding the
design, operation, and maintenance of these electrical systems is crucial for ensuring the
reliability and safety of the aircraft, making it a key area of expertise for aviation
technicians and engineers.

[K-2.¥.1

63.

Iepesectu cneayronuii Texkct: Airborne Collision Avoidance Systems (ACAS), also
known as Traffic Collision Avoidance Systems (TCAS), are designed to prevent mid-air
collisions between aircraft. These systems monitor the airspace around an aircraft and
provide pilots with advisories or resolution advisories to avoid potential collisions.
Understanding how ACAS integrates with other aircraft systems and the operational
procedures associated with its use is crucial for pilots, contributing significantly to the
safety of air travel.

[K-2.¥.1

64.

IMeperectu cnenyronuii Texct: Aircraft propellers, used in many types of aircraft, work
by converting rotational motion from an engine into thrust. The design and operation of
propellers involve understanding aerodynamic principles, blade pitch, and rotational
speeds. Advanced propellers may feature variable pitch or feathering capabilities for
increased efficiency and control. Knowledge of propeller dynamics is essential for pilots
and aviation engineers, particularly in general aviation and maritime patrol aircraft.

[IK-2.B.1

65.

IMepesectu cnenyronuii TekeT: Spacecraft docking procedures, critical for missions
involving space stations or other spacecraft, require precise maneuvering and control.
This process involves careful alignment and approach, using a combination of thrusters
and guidance systems. Docking mechanisms must securely attach and seal the spacecraft,
allowing for crew transfer or cargo exchange. Understanding the complexities of
spacecraft docking is essential for astronauts and mission control personnel, requiring
skills in robotics, orbital mechanics, and manual control.

[IK-2.B.1




66.

Iepesectu cnenyronuii Texet: Ultralight aircraft offer a unique and accessible way to
experience flight, appealing to aviation enthusiasts and aspiring pilots. These aircraft are
lightweight and generally simpler in design, often lacking sophisticated systems found in
larger aircraft. Flying ultralights requires an understanding of basic aerodynamics,
weather conditions, and specific regulations governing their operation. Ultralight aviation
provides an entry point into the world of flying, emphasizing hands-on flying skills and
an appreciation of the fundamentals of flight.

[IK-2.B.1

67.

Iepesectu cemyrontmii Texct: Airspace classification and regulations define the rules
and requirements for different segments of airspace, based on factors like traffic density,
flight altitude, and the need for air traffic control. These classifications range from
controlled to uncontrolled airspace, each with specific operating rules for pilots.
Understanding airspace classifications is crucial for pilots at all levels, ensuring
compliance with regulations, safe navigation, and effective communication with air traffic
control.

IIK-2.B.1

68.

IMepesectu cnenyronuii Texct: Aircraft de-icing techniques are employed to remove and
prevent the accumulation of ice on aircraft surfaces, particularly the wings and tail, which
is critical for maintaining aerodynamic performance. De-icing can be performed using
chemical de-icing fluids, heated surfaces, or pneumatic systems. Proper de-icing
procedures are essential for safe aircraft operation in cold weather conditions, requiring
careful timing and application to ensure effectiveness and compliance with safety
standards.

[IK-2.B.1

69.

IMepesectu cnenyromuii Texct: Jet fuel efficiency technologies encompass advances in
engine design, aerodynamics, and alternative fuels. Modern jet engines, like high-bypass
turbofans, offer improved fuel efficiency and reduced emissions compared to older
models. Aerodynamic enhancements, such as winglets and optimized airframe designs,
also contribute to fuel savings. Additionally, the development of sustainable aviation fuels
(SAFs) offers a potential reduction in the carbon footprint of air travel. Understanding
these technologies is crucial for environmental sustainability in aviation.

I[IK-2.B.1

70.

IMepeBectu ceayromuii Tekct: Airport ramp operations are essential for aircraft
servicing, encompassing tasks like baggage handling, refueling, de-icing, and catering.
Efficient management of these operations is critical for minimizing turnaround time and
maintaining flight schedules. Ground crews must adhere to stringent safety protocols to
prevent accidents, especially in busy airport environments. Understanding the logistics,
resource management, and safety aspects of ramp operations is vital for ground service
managers and personnel, ensuring smooth operations and high levels of safety and
customer satisfaction.

[IK-2.B.1

71.

IMepeBectu cnenyronuii TekcT: Space radiation protection in spacecraft design is crucial
for astronaut safety, especially during prolonged missions. Cosmic rays and solar
radiation pose significant health risks, requiring effective shielding and habitat design.
Materials like polyethylene, which has high hydrogen content, are often used for their
protective properties. Spacecraft design also considers the orientation and duration of
missions to minimize exposure. Understanding radiation protection is essential for
spacecraft engineers and mission planners, ensuring the well-being of astronauts in the
harsh environment of space.

I[K-2.B.1

72.

IepeBectu cnenyromuii Tekct: Airborne weather radar systems, installed on modern
aircraft, provide pilots with real-time information about weather conditions ahead. These
systems detect precipitation, thunderstorms, and turbulence, enabling pilots to navigate
around severe weather, ensuring passenger comfort and flight safety. Understanding how
to interpret radar imagery and make informed decisions based on this data is crucial for
pilots, especially when flying in areas prone to sudden weather changes or when
operating over remote regions where ground-based weather information may be limited.

[1IK-2.B.1

73.

IMepesectu cnenyromuii Texet: Aeronautical chart reading and interpretation is a
fundamental skill for pilots. These charts provide detailed information on airspace
structures, navigation aids, terrain features, and airport data. Different types of charts,
including sectional, terminal area, and en-route charts, serve various phases of flight.
Pilots must be proficient in interpreting these charts for effective flight planning,
navigation, and compliance with airspace regulations. This skill is essential for safe and
efficient flight operations, especially in complex airspace environments.

[IK-2.B.1




74.

IMepesectu cnenyromuii Texet: Satellite communication techniques in space involve
overcoming challenges such as signal attenuation, long-distance transmission, and orbital
dynamics. Satellites use high-frequency radio waves, and increasingly, laser
communications, for data relay between space and Earth. These systems require precise
alignment and robust error correction methods to ensure reliable communication.
Understanding satellite communication is essential for aerospace engineers, satellite
operators, and communication specialists, as it plays a crucial role in global
telecommunications, Earth observation, and deep-space exploration.

[IK-2.B.1

75.

IMepesectn cnemyrommii Texet: Aircraft fuel management is a critical aspect of flight
operations, involving careful calculation of fuel requirements and monitoring of fuel
consumption during flight. Efficient fuel management ensures not only the safety of the
flight by preventing fuel exhaustion but also optimizes fuel use to reduce operational
costs and environmental impact. Pilots must consider factors such as aircraft weight,
weather conditions, and route alternatives in their fuel planning. Understanding fuel
management is essential for pilots, dispatchers, and airline operators, contributing to the
overall efficiency and safety of air travel.

IIK-2.B.1

76.

IMepesectu cnenyronuii Teket: Advanced Air Mobility (AAM) is an emerging field
focusing on new modes of air transportation, such as electric vertical takeoff and landing
(eVTOL) aircraft and drones. AAM aims to provide innovative solutions for urban
transportation, cargo delivery, and regional travel. These technologies promise to
revolutionize mobility by reducing traffic congestion, lowering carbon emissions, and
enhancing connectivity. Understanding AAM involves knowledge of aerodynamics,
electric propulsion, autonomous navigation systems, and regulatory frameworks, making
it a rapidly developing area in the aerospace industry.

[IK-2.B.1

77.

IMepesectu cnenyronuii Texkct: Aircraft winglet design and function serve to improve
aerodynamic efficiency by reducing wingtip vortices, which cause drag. Winglets are
vertical or angled extensions at the wingtips that smooth the airflow, reducing drag and
improving fuel efficiency. They have become a common feature on modern aircraft,
contributing to significant fuel savings and emission reductions. Engineers and
aerodynamicists must understand the principles of winglet design and its impact on
overall aircraft performance, making it a key area in green aviation initiatives.

I[IK-2.B.1

78.

Iepesectu cnenyronuii Texct: Satellite orbital decay and maintenance are critical aspects
of satellite operations, especially for those in low Earth orbit. Factors like atmospheric
drag gradually lower a satellite's orbit, potentially leading to re-entry or collision risks.
Satellite operators must monitor and adjust orbits periodically, using onboard propulsion
systems. This process requires a deep understanding of orbital mechanics, satellite
engineering, and space environment effects, ensuring the longevity and safety of satellite
missions.

[IK-2.B.1

79.

Iepesectu cnenyronuii Texkct: Flight Data Recorders (FDRs), commonly known as black
boxes, are essential for accident investigation and flight safety analysis. These devices
record various flight parameters, including altitude, airspeed, and control inputs,
providing crucial data in the event of an incident. Modern FDRs are designed to withstand
extreme conditions and are key tools for understanding the sequence of events leading to
an accident. Knowledge of FDR technology and data analysis is vital for investigators,
safety experts, and engineers in the continuous improvement of aviation safety.

[IK-2.B.1

80.

IMeperectu cnemyromuii Teket: Human factors in aviation safety encompass the study of
how human abilities, limitations, and behavior impact flight operations. This field
addresses aspects like cockpit ergonomics, crew resource management, and decision-
making processes. Understanding human factors is crucial for designing safer aircraft
cockpits, improving training programs, and developing effective safety protocols. By
considering the psychological and physiological aspects of human performance, aviation
professionals can better anticipate and mitigate potential errors, enhancing overall flight
safety and operational efficiency.

[IK-2.B.1

81.

Iepesectu cnenyromuii Texet: Remotely Piloted Aircraft Systems (RPAS) regulations
are critical for ensuring safe and responsible use of drones in various airspace
environments. These regulations cover aspects such as operational limitations, pilot
certification, and airspace restrictions to prevent collisions and protect privacy.
Understanding RPAS regulations is essential for drone operators, manufacturers, and
policymakers. Compliance with these rules ensures the safe integration of drones into
national airspace systems, paving the way for innovative applications while maintaining
public safety and security.

[IK-2.B.1




82.

IMepeBectu crenyronuii TekcT: Zero-gravity effects on the human body in spaceflight
present unique physiological challenges. Extended exposure to microgravity leads to
muscle atrophy, bone density loss, and fluid redistribution. These effects require
countermeasures like exercise regimens and specialized equipment to maintain astronaut
health. Understanding these physiological changes is crucial for space mission planners,
medical researchers, and astronauts, ensuring the health and safety of crew members
during long-duration space missions and advancing human space exploration.

[IK-2.B.1

83.

IMepesectu cremyromnuii Tekct: Airport security measures and technologies are designed
to safeguard passengers, staff, and infrastructure against unlawful interference and threats.
These measures include passenger screening, baggage checks, surveillance systems, and
access control. Understanding the principles and applications of airport security is
essential for security personnel, airport managers, and policy makers. Effective security
practices not only protect against potential threats but also enhance the overall travel
experience by ensuring a safe and secure environment.

IIK-2.B.1

84.

IMepesectn cnemyrommii Texet: Air traffic flow management involves optimizing the
movement of aircraft through controlled airspace and airports. This process requires
coordination between air traffic controllers, airlines, and airports to minimize delays and
maximize efficiency. Techniques such as slot allocation, strategic route planning, and
demand management are employed to manage airspace congestion and ensure smooth
traffic flow. Understanding air traffic flow management is essential for air traffic
controllers, airline operation centers, and aviation authorities, contributing to safe and
efficient airspace utilization.

IIK-2.B.1

85.

IMepesectu cneqyronuii Teket: Biomimicry in aircraft design involves emulating nature's
time-tested patterns and strategies to solve human challenges in aviation. By studying the
flight mechanisms of birds and insects, engineers can develop innovative solutions for
improving aircraft aerodynamics, fuel efficiency, and noise reduction. This
interdisciplinary approach combines insights from biology, aerodynamics, and materials
science, offering exciting possibilities for sustainable and efficient aircraft design.
Understanding biomimicry principles is essential for aerospace engineers and designers
seeking to push the boundaries of conventional aviation technology.

I1IK-2.B.1

86.

IepeBectu cnenyronuii Texkct: Aircraft engine vibration analysis is crucial for early
detection of potential engine issues and preventive maintenance. Vibration in engines can
indicate imbalances, misalignments, or component wear. Continuous monitoring and
analysis of vibration data help in maintaining engine health and preventing failures.
Understanding the principles of vibration analysis is vital for aircraft maintenance
engineers and technicians, as it ensures the reliability and safety of aircraft engines,
contributing to the overall operational efficiency of the fleet.

I1K-2.B.1

87.

IMepeBectu creayromuii Tekct: Space suit design and functionality are critical for
astronaut protection in the harsh environment of space. Space suits provide life support,
temperature regulation, and protection from micrometeoroids and radiation. They are
designed to facilitate mobility and dexterity, enabling astronauts to perform
extravehicular activities. Understanding space suit technology is essential for engineers
and designers involved in human space exploration, ensuring astronaut safety while
allowing effective operation in space.

[K-2.B.1

88.

IMepesectu cnemyromuii Texct: Aircraft lighting systems, including navigational, landing,
and cabin lights, play a vital role in the operation and safety of aircraft. Navigational
lights aid in collision avoidance, while landing lights enhance visibility during takeoff and
landing. Cabin lighting contributes to passenger comfort and safety. Understanding the
design, operation, and regulatory requirements of aircraft lighting systems is important for
pilots, maintenance technicians, and engineers, ensuring that these systems function
correctly and enhance the safety of flight operations.

[K-2.B.1

89.

IMepesectu cnemyronuii Teket: The commercial satellite launch market is a dynamic and
rapidly growing sector of the space industry. It involves deploying satellites for various
applications like communication, Earth observation, and scientific research. This market
is driven by advancements in launch technologies, reduction in launch costs, and
increasing demand for satellite services. Understanding the commercial satellite launch
market is crucial for satellite operators, aerospace engineers, and business strategists, as it
shapes global connectivity, data availability, and the future of space exploration.
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90.

IMepesectu cnenyromuii Teket: Aeromedical evacuation procedures involve transporting
patients by air, requiring specialized aircraft configurations, medical equipment, and
trained personnel. These operations are crucial in providing timely medical care in remote
or inaccessible areas, or during emergencies and disasters. Understanding aeromedical
evacuation includes knowledge of aviation medicine, flight physiology, and logistics
planning, ensuring the safety and well-being of patients during air transport. This
knowledge is vital for medical professionals, pilots, and aviation operation planners
involved in emergency and critical care services.

[IK-2.B.1

91.

IMepeBectu cenyromnuii TekcT: Space exploration ethics and policies address the moral
and legal considerations of activities beyond Earth's atmosphere. This includes issues
such as planetary protection, resource utilization, and the potential for contamination of
celestial bodies. Additionally, international cooperation and the peaceful use of outer
space are key concerns. Understanding these ethical considerations and international
policies is crucial for space agencies, private space companies, and policymakers to
ensure responsible and sustainable exploration and use of space resources.

IIK-2.B.1

92.

Iepesectu cnemyrommii Teket: Advanced aircraft navigation systems have transformed
the way pilots navigate, enhancing safety and efficiency. These systems include GPS for
accurate positioning, Inertial Navigation Systems (INS) for dead reckoning, and Flight
Management Systems (FMS) that automate flight planning and en-route navigation. The
integration of these systems provides pilots with real-time information and decision-
support tools. Pilots, aviation technicians, and aerospace engineers must understand the
operation and integration of these systems to ensure optimal performance and safety in
flight.
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93.

IMepesectu cnenyronuii Tekct: Helicopter rescue operations are complex and demanding,
requiring precise flying skills and coordination with ground teams. These operations are
often conducted in challenging environments like mountains, seas, or disaster zones.
Helicopters' ability to hover, land in confined areas, and winch up individuals makes them
ideal for rescue missions. Pilots and rescue personnel must have specialized training in
navigation, hoist operations, and emergency procedures, ensuring the safety and
effectiveness of these critical missions.

I1K-2.B.1

94.

Iepesectu cnenyromuii Teket: Aircraft Structural Integrity Monitoring (ASIM) involves
regular inspections and the use of advanced sensors to detect wear, fatigue, and damage in
an aircraft's structure. This proactive approach helps in identifying potential issues before
they become safety hazards. ASIM technologies include ultrasonic testing, X-ray, and
fiber optic sensors. Understanding ASIM is crucial for maintenance technicians and
engineers, as it ensures the structural health of the aircraft, enhancing safety and
reliability throughout its service life.

I1K-2.B.1

95.

Iepesectu cneayronuii Tekct: Microgravity research conducted in space provides
invaluable insights into various scientific fields. In the absence of Earth's gravity,
researchers can study phenomena such as fluid dynamics, combustion, biological
processes, and material science under unique conditions. These studies have led to
advancements in medicine, technology, and our understanding of the universe. Scientists
and astronauts involved in microgravity research must have a comprehensive
understanding of these phenomena and how to conduct experiments effectively in a space
environment.

[K-2.B.1

96.

IMepeBectu cienyromuii Texct: Airport environmental impact and management involve
addressing the ecological consequences of airport operations, including noise pollution,
air quality, and wildlife disruption. Airports implement measures like noise abatement
procedures, emissions reduction strategies, and wildlife management programs.
Understanding the environmental impact of airports is crucial for airport managers,
environmental specialists, and policymakers. Effective environmental management
practices are essential for minimizing the ecological footprint of airports and maintaining
a balance between aviation growth and environmental sustainability.

IK-3.3.1

97.

IMepeBectu cremyronuii TekeT: Future trends in aerospace materials focus on developing
lighter, stronger, and more durable materials for aircraft and spacecraft. Innovations such
as graphene, nano-enhanced composites, and shape-memory alloys hold the potential to
revolutionize aerospace design, improving performance and fuel efficiency. Engineers
and researchers in this field must stay abreast of emerging materials technologies,
understanding their properties, manufacturing processes, and potential applications in the
aerospace industry.
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98.

Iepesectu cnemyronuii Texket: Pilot decision-making and risk management involve
assessing situations, anticipating potential hazards, and making informed choices to
ensure flight safety. This process is influenced by factors such as weather conditions,
aircraft performance, and air traffic. Effective decision-making and risk management are
critical skills for pilots, requiring continuous training and experience. These skills are
essential for maintaining safety standards, particularly in challenging or emergency
situations, and are a key focus in pilot training programs.

IK-3.3.1

99.

IMepesectn cneayromuii Teket: Spacecraft battery technology is a critical component of
space missions, providing power for onboard systems and instruments. Advances in
battery technology, such as lithium-ion and solid-state batteries, offer higher energy
density, longer life, and improved safety. Understanding spacecraft battery technology is
essential for engineers and mission planners, as it impacts the design, operation, and
longevity of space missions. This knowledge is crucial for ensuring reliable power supply
in the extreme conditions of space.
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100.

IMepesectu cneayrouuii Teket: Aircraft ground handling safety practices are vital to
prevent accidents and ensure the smooth operation of airport services. These practices
include proper training of ground personnel, adherence to safety protocols, and the use of
appropriate equipment. Safety in ground handling operations is crucial for preventing
injuries, aircraft damage, and service disruptions. Understanding and implementing
effective safety practices is essential for ground handling staff, supervisors, and airport
operators.

IK-3.3.1

101.

Iepesectu crenyronuii Tekct: Aviation cybersecurity challenges have become
increasingly significant with the digitalization of aircraft and air traffic management
systems. Cyber threats can affect communication, navigation, and control systems, posing
risks to flight safety. Understanding aviation cybersecurity involves knowledge of
network security, system vulnerabilities, and threat mitigation strategies. Aviation
professionals, including pilots, engineers, and IT specialists, must be aware of
cybersecurity best practices to protect against potential cyber attacks and ensure the
integrity of aviation systems.

IK-3.3.1

102.

IMepeBectu cnenyrouuii Texct: Interstellar space mission concepts explore the
possibilities of traveling beyond our solar system, pushing the boundaries of current
technology and physics. These missions require advanced propulsion methods, long-
duration life support systems, and autonomous navigation. Understanding the challenges
and potential technologies for interstellar travel is crucial for astronomers, physicists, and
aerospace engineers. Such concepts inspire innovative research in areas like nuclear
propulsion, space-time physics, and sustainable life support, paving the way for future
exploration of the cosmos.
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103.

IMepesectu cnemyromuii Texct: Aircraft anti-collision lights, comprising red and white
flashing lights, are designed to increase an aircraft's visibility to other aircraft, especially
during night or low-visibility conditions. These lights are a critical safety feature, helping
to prevent mid-air and ground collisions. Understanding the regulatory requirements,
operational procedures, and maintenance of these lighting systems is important for pilots
and aviation technicians, ensuring that aircraft remain visible and safe during all phases of
flight.
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104.

IMepesectu cnenyromuii Texct: Aircraft weather radar operation is vital for detecting and
navigating around severe weather conditions during flight. These radar systems provide
real-time information on storm development, intensity, and movement, helping pilots
avoid hazardous weather such as thunderstorms and turbulence. Understanding how to
interpret and use weather radar data is crucial for pilots, enabling them to make informed
decisions for route adjustments and maintaining passenger comfort and flight safety.
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105.

IMepeectu cnenyromuii Texet: Satellite geostationary orbits, positioned approximately
35,786 kilometers above the Earth's equator, allow satellites to match the Earth's rotation,
appearing stationary relative to the ground. This orbit is ideal for communication,
broadcasting, and weather observation satellites, providing consistent coverage over
specific regions. Understanding the mechanics and applications of geostationary orbits is
essential for satellite engineers and operators, as it involves complex considerations of
orbital mechanics, satellite deployment, and long-term station-keeping.

[K-3.3.1




106.

IMepesectu cnenyromuii Teket: Airline passenger service innovations aim to enhance the
overall travel experience through improvements in comfort, convenience, and
connectivity. This includes advancements in seat design, in-flight entertainment systems,
onboard Wi-Fi, and personalized service offerings. Airlines continuously explore new
technologies and service models to meet evolving passenger expectations and
differentiate themselves in a competitive market. Understanding these innovations is
crucial for airline managers, customer service teams, and design professionals, as they
strive to create a more enjoyable and efficient travel experience.

IK-3.3.1

107.

IMepesectn cnenyromuii Teket: Rocket staging and separation mechanics are fundamental
aspects of rocket design, allowing for the sequential shedding of parts during ascent to
reduce weight and increase efficiency. Each stage of a rocket typically contains its own
engines and fuel supply, which are jettisoned once expended. Understanding the
principles of staging and separation, including timing, structural design, and pyrotechnic
systems, is crucial for aerospace engineers and rocket scientists, as it directly impacts the
success of space launch missions.

I1K-3.3.1

108.

IMepesectu cnenyromuii Teket: Helicopter flight training encompasses both theoretical
knowledge and practical skills, including mastering maneuvers like hovering,
autorotation, and emergency procedures. Training programs focus on flight dynamics,
navigation, meteorology, and safety practices, preparing pilots for the unique challenges
of helicopter flying. Understanding helicopter aerodynamics, systems, and controls is
essential for aspiring helicopter pilots, requiring a combination of classroom learning and
hands-on flight experience to achieve proficiency and certification.
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109.

Iepesectu cnenyromuii Tekct: Spacecraft heat shield design is critical for protecting
spacecraft and their occupants during re-entry into Earth's atmosphere. Heat shields are
designed to absorb and dissipate the intense heat generated by atmospheric friction, using
materials that can withstand extreme temperatures. Engineers must understand the
principles of aerothermal heating, material science, and structural integrity to design
effective heat shields, ensuring the safe return of spacecraft and astronauts from space
missions.
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110.

IMepesectu cnenyromuii Texct: Aircraft flight control system redundancy is essential for
enhancing safety and reliability. Redundant systems ensure that if one component fails,
another can take over its function, preventing loss of control. This includes multiple
independent control systems, backup power sources, and duplicated sensors.
Understanding the design and operation of redundant flight control systems is important
for pilots, engineers, and maintenance personnel, ensuring continued safe operation of the
aircraft in the event of a system failure.
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111.

IMepesectu cneayromuii Tekct: Air traffic controller training and skills development
involve extensive education in areas like airspace management, communication protocols,
emergency procedures, and the use of radar and other surveillance systems. Controllers
must possess strong decision-making abilities, situational awareness, and stress
management skills to manage the safe and efficient flow of air traffic. Continuous training
and proficiency assessments are essential for air traffic controllers, ensuring they remain
adept at handling the complex and dynamic environment of air traffic control.
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112.

IMepeBectu cremyromnuii TekcT: Sonic boom phenomenon and mitigation are important
considerations in supersonic flight. Sonic booms occur when an aircraft exceeds the speed
of sound, creating shock waves that reach the ground as a loud noise. Mitigation
strategies include aircraft design optimizations to minimize shockwave impact and flight
path planning to avoid populated areas. Understanding the physics of sonic booms and the
technologies for their reduction is important for aerospace engineers and designers
working on supersonic and hypersonic aircraft.
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113.

Iepesectu cnenyromuii Texct: Aircraft cabin pressurization mechanics involve
maintaining a comfortable and safe cabin environment at high altitudes, where outside air
pressure is low. Pressurization systems use engine bleed air or compressors to pump air
into the cabin, maintaining a pressure equivalent to a lower altitude. This system is crucial
for passenger comfort and preventing hypoxia. Understanding the operation, control, and
maintenance of pressurization systems is essential for pilots and aviation technicians,
ensuring the health and safety of everyone onboard during high-altitude flights.

[K-3.3.1




114.

IMepesectu cnenyromuii Texet: Private spaceflight companies have transformed space
exploration and access, introducing new dynamics to the industry. These companies are
developing technologies for launching satellites, cargo delivery to space stations, and
even human space tourism. The rise of private space ventures has spurred innovation,
reduced costs, and increased the frequency of space missions. Understanding the business
models, regulatory challenges, and technological advancements of private spaceflight is
crucial for professionals in the aerospace industry, as it reshapes the landscape of space
exploration and utilization.
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115.

IMepesectu cnenyrommii Teket: Aircraft landing techniques in adverse conditions, such as
crosswinds, wet or short runways, require advanced piloting skills and comprehensive
knowledge of aircraft performance. Pilots must be adept at techniques like crabbing or
sideslipping, and understand the limitations of their aircraft in various environmental
conditions. Effective training and experience are crucial for ensuring safe landings in
challenging situations, making this a critical area of focus for pilot proficiency and safety.

I1K-3.3.1

116.

IMepesectu cnenyromuii Teket: Satellite remote sensing applications offer invaluable
insights in fields like environmental monitoring, resource management, and urban
planning. Satellites equipped with sensors like cameras, radars, and spectrometers collect
data about the Earth's surface and atmosphere. This data is used for applications such as
tracking climate change, monitoring natural disasters, and mapping land use.
Understanding satellite remote sensing technologies and data analysis is important for
scientists, environmentalists, and policy makers, as it provides critical information for
decision-making and research.
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117.

Iepesectu cnenyronuii Texct: UAV photogrammetry and mapping involve capturing
aerial images and processing them into accurate 3D models and maps. This technology is
widely used in fields such as surveying, agriculture, and conservation. UAVs equipped
with cameras and GPS enable efficient, large-scale data collection. Understanding UAV
operation, photogrammetry principles, and data processing is essential for professionals in
geospatial science, surveying, and environmental studies, offering efficient and cost-
effective solutions for mapping and analysis.
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118.

IMepesectu cneayromuii Teket: Airport runway design and operation involve
considerations such as length, orientation, surface material, and lighting. Runways must
accommodate various aircraft types, weather conditions, and navigational requirements.
Efficient runway design and operation are crucial for safe takeoffs and landings, as well
as for minimizing delays and maximizing airport capacity. Professionals in airport design
and management must understand these factors to ensure the safe and efficient movement
of aircraft at airports.
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119.

Iepesectu cnenyronuii Texct: Aircraft tire technology and maintenance are key
components of aircraft safety. Tires must withstand heavy loads, high speeds, and varied
runway conditions. Regular inspections, pressure checks, and maintenance are essential
for preventing tire failures, which can lead to serious accidents. Understanding tire
composition, wear patterns, and replacement criteria is important for maintenance crews
and engineers, ensuring that aircraft tires are reliable and safe for every flight.
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120.

IMepesectu ciemyromuii TexcT: Human spaceflight physiology and health research
focuses on understanding how the space environment affects astronauts' bodies. Extended
periods in microgravity lead to changes like muscle atrophy, bone density loss, and fluid
shifts. Researchers study these effects to develop countermeasures and medical protocols
to protect astronauts' health on long-duration missions. Understanding space physiology is
crucial for space mission planners, medical professionals, and astronauts, ensuring health
and performance are maintained during space exploration.
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121,

[MepeBectu cnenyromuii Teket: Aviation environmental regulations and compliance
address the industry's impact on air quality, noise, and climate change. Airlines and
airports must comply with regulations on emissions, noise abatement, and sustainable
practices. Understanding these environmental regulations is essential for industry
professionals to ensure compliance and minimize the environmental footprint of aviation
activities, while balancing economic and operational considerations.
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122.

IMepesectu cnemyromuii Tekct: Spacecraft orbital maneuvers and adjustments are
essential for mission success, involving precise changes in a spacecraft's trajectory or
orbit. These maneuvers are executed using onboard propulsion systems and require
careful planning and execution. Understanding orbital mechanics, propulsion technology,
and fuel management is crucial for mission controllers and spacecraft engineers, enabling
them to navigate spacecraft to desired locations, whether for satellite positioning,
rendezvous with other spacecraft, or interplanetary exploration.
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123.

IMepesectu cnenyromuii Teket: Aircraft emergency landing procedures are critical skills
for pilots, involving protocols and maneuvers to safely land an aircraft during unforeseen
situations. These scenarios can range from engine failures to cabin depressurization.
Pilots must rapidly assess the situation, communicate with air traffic control, and execute
contingency plans. Training for emergency landings involves simulator sessions and
thorough knowledge of aircraft systems and performance characteristics. Mastery of these
procedures is essential for ensuring the safety of passengers and crew in emergency
situations.

IK-3.3.1

124.

Iepesectu cnemyromuii Teket: Aircraft propellers convert engine power into thrust via
aerodynamically shaped blades. Understanding propeller dynamics, including pitch
adjustment and rotational speeds, is crucial for efficient aircraft operation. Propellers on
many small aircraft and some turboprops are variable-pitch, allowing pilots to optimize
performance across different flight conditions. Knowledge of propeller mechanics is
essential for pilots and aviation technicians, particularly in general aviation and regional
airline operations, to ensure optimal performance and maintenance of these crucial
components.
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125.

IMepesectu cnenyromuii Teket: Spacecraft docking in orbit is a complex operation,
requiring precision and careful planning. The process involves aligning the spacecraft
accurately and gently making contact with the docking station or another spacecraft. This
operation is critical for missions involving space stations, satellite servicing, or crew
transfers. Understanding spacecraft docking procedures requires knowledge of orbital
mechanics, spacecraft control systems, and rendezvous techniques. It's crucial for
astronauts and mission control teams to execute these maneuvers safely and successfully.
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126.

Iepesectu cnenyromuii Texct: Ultralight aircraft operation offers a unique and accessible
introduction to aviation, appealing to hobbyists and aspiring pilots. These lightweight
aircraft, often simple in design, provide a hands-on flying experience. Pilots of ultralights
must understand basic aerodynamics, weather considerations, and specific regulations
governing their operation. Training focuses on manual flying skills, safety procedures,
and navigation basics, making ultralight aviation a popular choice for those seeking an
affordable and intimate flying experience.
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127.

IMepesectu cnenyromuii Teket: Airspace classification determines the rules and
requirements for different segments of the sky, dictating how aircraft can operate within
each class. From controlled environments requiring constant communication with air
traffic control to uncontrolled spaces where pilots fly at their discretion, understanding
airspace classifications is vital for safe and legal flight operations. Pilots must navigate
these spaces while complying with regulatory standards, making knowledge of airspace
types and their corresponding rules essential for safe and efficient flight planning.

IIK-3.¥.1

128.

Iepesectu cienyronuii Texct: Aircraft de-icing involves removing ice from the aircraft's
surfaces, particularly wings and control surfaces, to maintain proper aerodynamic
performance. This process is crucial in cold weather operations. De-icing techniques
include applying heated fluids and using mechanical systems to prevent ice accumulation.
Pilots, ground crew, and maintenance personnel must understand the principles and
practices of aircraft de-icing to ensure safe operations under icy conditions, adhering to
specific procedures and timing for effective de-icing.

[K-3.¥.1

129.

Ieperectu cnenyromuii Texct: Jet fuel efficiency advancements have significant
implications for aviation's environmental impact and economic viability. Modern jet
engines with higher bypass ratios and advanced combustion technologies offer improved
fuel efficiency. Aerodynamic enhancements, like winglets and optimized airframes, also
contribute to reducing fuel consumption. Alternative fuels, including biofuels and
synthetic fuels, are being explored to reduce greenhouse gas emissions. Understanding
these technologies and their implementation is crucial for aerospace engineers, airline
operators, and environmental policymakers in the pursuit of sustainable aviation.

IK-3.V.1

130.

[MepeBectu cnenyromuii Teket: Airbus's commitment to innovation in aerospace is
exemplified through the use of Siemens NX for CAD in the development of the A350.
This tool enables Airbus engineers to meticulously craft aerodynamic designs and ensure
structural integrity, vital for the A350's operational efficiency and passenger safety.
Siemens NX’s comprehensive capabilities in 3D modeling, simulation, and analysis are
integral to Airbus's process of designing state-of-the-art commercial aircraft, showcasing
their dedication to technological advancement and excellence in aerospace engineering.
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131.

IMepesectu cnenyromuii Teket: The integration of CATIA in Airbus's A380 project
demonstrates the advanced capabilities of modern CAD tools. With CATIA, engineers at
Airbus can optimize aerodynamics and interior layouts, crucial for enhancing the flight
efficiency and passenger comfort of A380. The tool's 3D modeling and simulation
capabilities enable a comprehensive approach to aircraft design and development,
aligning with Airbus's commitment to innovation in commercial aviation. The use of
CATIA in this project reflects the ongoing evolution of technology in the aerospace
industry.

IK-3.V.1

132.

IMepesectu cnemyromuii Tekct: In the aerospace industry, Boeing utilizes Siemens NX for
advanced aerodynamic design. This tool enables the engineers at Boeing to create
efficient and safe aircraft models, ensuring the 787 Dreamliner meets the highest
standards of aerodynamics and safety. Siemens NX's capabilities in simulation and
structural analysis tools are crucial for enhancing aircraft performance and passenger
comfort, reflecting Boeing's commitment to maintaining leadership in commercial
aviation. The use of Siemens NX in Boeing's 787 Dreamliner project reflects the ongoing
evolution of technology in aerospace engineering.
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133.

IMepesectu cneayromuii Texet: Airbus's A320neo program benefits significantly from
CATIA's advanced CAD capabilities. CATIA provides Airbus engineers with
sophisticated tools to design and optimize aircraft structures, crucial for enhancing the
A320neo's aerodynamic efficiency and reducing fuel consumption. This software's ability
to integrate various engineering disciplines is key to Airbus's innovative approach,
ensuring the A320neo sets new standards in single-aisle commercial aviation for both
performance and environmental sustainability
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134.

IMepesectu cnenyromuii Texct: Airbus's A320neo program showcases the remarkable
benefits of utilizing CATIA's advanced CAD capabilities. With CATIA, Airbus engineers
are equipped with sophisticated tools for designing and optimizing the aircraft's
structures, a critical aspect in enhancing the A320neo's aerodynamic efficiency. This
software plays a pivotal role in reducing fuel consumption and emissions, aligning with
Airbus's commitment to environmental sustainability. CATIA's seamless integration of
various engineering disciplines underscores its contribution to setting new performance
standards in the single-aisle commercial aviation sector
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135.

IMepeBectu cnenyromuii TekcT: Boeing's 777X program demonstrates the remarkable
capabilities of Siemens NX in advanced aerospace design. Utilizing NX, Boeing
engineers have access to comprehensive tools for aerodynamic modeling and structural
analysis, crucial for the 777X's unigque design elements like its innovative folding
wingtips. The integration of Siemens NX into Boeing's design process is instrumental in
pushing the boundaries of aviation technology, ensuring that the 777X sets new standards
in long-haul flight efficiency, passenger comfort, and environmental sustainability in the
competitive aviation industry.
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136.

IMepesectu cnenyromuii Texct: In the realm of civil aircraft engineering, Boeing utilizes
Dassault Systémes' CATIA for comprehensive computer-aided design processes. This
advanced software enables intricate modeling and simulation of aircraft components,
playing a pivotal role in developing efficient and aerodynamic airframes. CATIA's robust
capabilities allow Boeing engineers to innovate and optimize designs with precision,
significantly reducing the need for physical prototyping. This streamlining effect not only
cuts down development time but also reduces costs, making CATIA an invaluable tool in
Boeing's design arsenal.
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137.

IMepesectu cnenyromuii Teket: Airbus, a leading manufacturer in the aviation industry,
integrates ANSY'S for complex computer-aided engineering applications. Specializing in
structural analysis, ANSYS empowers Airbus engineers to simulate and analyze the stress
and strain on various aircraft materials under diverse flight conditions. This level of
simulation is crucial for predicting the lifespan of components, enhancing overall aircraft
safety, and fostering innovation in lightweight materials. The utilization of ANSYS
contributes significantly to the efficiency and reliability of Airbus's aircraft, aligning with
their commitment to technological advancement and safety.
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138.

Iepesectu cneqyromuii Tekct: Renowned for their expertise in aircraft engine
manufacturing, Rolls-Royce effectively employs Mastercam for computer-aided
manufacturing processes. This software enables precision in the fabrication of intricate
engine components, essential for the high performance and reliability expected in civil
aviation. Mastercam's advanced capabilities in machining streamline production,
minimize errors, and ensure the highest quality in manufacturing. The precision and
efficiency provided by Mastercam are key factors in maintaining Rolls-Royce's reputation
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for excellence in the aviation industry.

139.

IMepesectn crnemyromuii Tekct: Embraer, a prominent player in the aerospace sector,
utilizes Siemens NX, a comprehensive solution integrating computer-aided design,
manufacturing, and engineering. This versatile software aids Embraer in streamlining
their design process, enhancing efficiency from initial concept development to the final
product stage. Siemens NX's integrated approach ensures high-quality aircraft production,
meeting specific market demands and maintaining industry standards. The use of Siemens
NX underscores Embraer's commitment to innovation and excellence in aircraft design
and manufacturing.
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140.

IMepesectu cnenyromuii Teket: Lockheed Martin, a key figure in the aerospace industry,
employs PTC Creo for advanced aircraft system design. PTC Creo's powerful modeling
capabilities enable the creation of complex geometries, essential for developing
aerodynamically efficient and technologically sophisticated aircraft. The software's robust
tools facilitate innovation in design, ensuring Lockheed Martin's aircraft meet high
performance and efficiency standards. The integration of PTC Creo in Lockheed Martin's
design process highlights their dedication to technological advancement and industry
leadership.
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141.

IMepesectu cnenyromuii Texct: General Electric's aviation division capitalizes on the
strengths of Autodesk Inventor for the design of aircraft engines. Autodesk Inventor's
three-dimensional computer-aided design capabilities allow GE's engineers to visualize
and simulate engine performance under various operational conditions. This functionality
is crucial for optimizing engine efficiency and minimizing environmental impact. The use
of Autodesk Inventor in GE's design process contributes significantly to the advancement
of engine technology, aligning with their commitment to innovation and sustainability in
aviation.
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142,

IMepesectu cnenyromuii TexcT: Bombardier Aerospace effectively integrates Dassault
Systemes' ENOVIA for product lifecycle management, overseeing the entire span of their
aircraft development, from initial design to final decommissioning. This system fosters
collaboration among global teams, ensuring streamlined development and consistency in
design and manufacturing standards across various projects. ENOVIA's role in
Bombardier's process is instrumental in maintaining high quality and efficiency, key
factors in their success as a leading aircraft manufacturer.
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143.

IMepesectu cnenyromuii Tekct: Safran Aircraft Engines utilizes SolidWorks for the design
of complex engine components. The software's intuitive interface, combined with
powerful modeling tools, allows Safran's engineers to push the boundaries of engine
design. This leads to enhancements in performance and fuel efficiency, critical aspects in
modern aviation. SolidWorks' contributions to Safran's design process underscore the
importance of advanced CAD tools in achieving innovation and efficiency in aerospace
engineering.
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144.

IMepesectu cnenyronuii Texct: Honeywell Aerospace employs Siemens PLM Software
for effective product lifecycle management. This comprehensive system coordinates all
stages from design through manufacturing and maintenance. The integration of Siemens
PLM Software is crucial for Honeywell Aerospace in maintaining its leading position in
the development of advanced aerospace technologies. This software ensures efficient
process management, essential for sustaining innovation and high standards in the
dynamic field of aerospace technology.
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145.

Iepesectu cnenyromuii Tekct: Raytheon Technologies, a leader in aerospace and
defense, integrates NX CAD for the intricate design of sophisticated aircraft systems.
This advanced software offers a comprehensive suite of tools, enabling detailed modeling
and precise simulation crucial in the development of reliable and high-performing
aerospace components. Raytheon's strategic use of NX CAD exemplifies their dedication
to leveraging cutting-edge technology in their design processes. This commitment ensures
that their products consistently meet the highest standards of quality and performance,
crucial in the highly competitive and technologically demanding aerospace industry.
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146.

IMepesectu cnenyromuii Texet: Pratt & Whitney, renowned for their engineering
excellence in the aerospace sector, utilizes GibbsCAM for the precision manufacturing of
aircraft engine components. This advanced CAM solution enables the efficient production
of complex geometries, which is a critical factor in the performance and reliability of their
jet engines. The software's capabilities in streamlining production processes not only
enhance the quality of the final product but also significantly reduce manufacturing times.
GibbsCAM's role in Pratt & Whitney's manufacturing strategy demonstrates their
commitment to leveraging top-tier technology to maintain their status as a leader in
aircraft engine innovation.
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147.

IMepesectu cnenyromuii Teket: Northrop Grumman, a major aerospace and defense
technology company, employs Creo Parametric for their advanced aircraft design
projects. The software's comprehensive modeling and simulation capabilities enable them
to pioneer innovations in stealth technology and aerodynamics. This is particularly vital
for their cutting-edge military and civil aircraft designs. Creo Parametric's robust toolset
allows Northrop Grumman to push the limits of aircraft design, ensuring that their
products are not only technologically advanced but also meet rigorous safety and
performance standards.
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148.

IMepesectu cneqyromuii Teket: Dassault Aviation, a prominent aircraft manufacturer,
integrates CATIA for designing their range of aircraft, leveraging its advanced surface
modeling and simulation capabilities. This is particularly beneficial in creating efficient
and aesthetically pleasing airframes for their market-leading private jets. CATIA's
powerful tools enable Dassault's designers to craft airframes that not only meet high
aesthetic standards but also adhere to strict performance and safety requirements,
demonstrating the software's versatility in addressing various aspects of aircraft design.

IIK-3.¥.1

149.

Iepesectu cnenyromuii Texct: Airbus Helicopters employs Solid Edge for designing
critical helicopter components. The CAD software's precision in modeling and simulation
plays a pivotal role in ensuring the safety and performance of their rotorcraft across
diverse operational conditions. Solid Edge allows Airbus Helicopters to address the
unique challenges of helicopter design, from aerodynamics to vibration analysis, ensuring
their aircraft meet the highest standards of safety and functionality in the demanding field
of rotorcraft aviation.
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150.

Iepesectu crenyronuii TekcT: BAE Systems, a leading company in the aerospace and
defense sector, utilizes Fusion 360 in the prototyping of new aircraft components. Fusion
360's cloud-based collaboration features, combined with its comprehensive CAD/CAM
capabilities, facilitate rapid prototyping and testing, accelerating the pace of innovation in
aerospace engineering. This approach allows BAE Systems to shorten development
cycles, rapidly iterate designs, and bring advanced aerospace technologies to market more
quickly, underscoring their commitment to staying at the forefront of technological
advancement in the aerospace industry.
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151.

IMepesectu cnenyronuii Texct: Leonardo S.p.A., a key player in civil aircraft engineering,
employs Pro/ENGINEER in their design and engineering processes. This integrated
CAD/CAE/CAM tool facilitates a streamlined development workflow, enhancing the
performance and safety of their aircraft designs. The software's capability to handle
complex geometries and simulations allows Leonardo's engineers to innovate and
optimize each component of their aircraft, from the structural elements to the intricate
onboard systems. Pro/ENGINEER's robust features ensure that Leonardo's aircraft not
only meet but exceed industry standards, reinforcing their commitment to delivering
cutting-edge aerospace technology.
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152.

[Mepeectu cnenyromuii Teket: Gulfstream Aerospace integrates AutoCAD into their
aircraft interior design process. This software provides precision and flexibility, allowing
for the meticulous layout and customization that are hallmarks of Gulfstream's luxury
business jets. With AutoCAD, designers can create interiors that not only epitomize
comfort and elegance but also adhere to the stringent safety standards required in
aviation. This tool is essential in Gulfstream's pursuit of excellence in aircraft interior
design, ensuring that each jet meets the high expectations of their discerning clientele
while maintaining optimal functionality and safety.
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153.

IMepesectu cnemyromuii Teket: SpaceX utilizes ANSY'S Fluent for simulating the
complex aerodynamic properties of spacecraft. This CAE tool offers crucial insights into
fluid dynamics and thermal conditions, which are vital for ensuring the safety and
efficiency of spacecraft. The software's advanced simulation capabilities enable SpaceX
engineers to make informed design decisions, optimizing spacecraft performance for both
atmospheric reentry and space travel. ANSY'S Fluent's role in SpaceX's design process is
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a testament to the importance of high-fidelity simulations in the development of
innovative and reliable space technologies.

154.

Iepesectu cneayromuii Teket: Boeing Commercial Airplanes employs ARAS Innovator
for managing the product lifecycle of their commercial jets. This PLM system ensures
efficient collaboration and data management across all stages of aircraft development,
from initial design to end-of-life. ARAS Innovator's flexibility and scalability are key in
handling the complex and dynamic nature of commercial aircraft development, enabling
Boeing to maintain high standards in safety, performance, and customer satisfaction. The
use of this advanced PLM solution underlines Boeing's commitment to continuous
improvement and innovation in the competitive field of commercial aviation.

IK-3.¥.1

155.

IMepeectu cneayromuii Teket: Textron Aviation uses DELMIA for optimizing their
manufacturing processes in civil aircraft production. This digital manufacturing solution
aids in efficient planning and execution of production activities, ensuring high-quality
standards are met consistently. DELMIA's capabilities in process simulation and
workflow optimization are crucial for Textron Aviation in maintaining their reputation for
quality and reliability. By utilizing this advanced manufacturing tool, Textron Aviation
can effectively manage production schedules, reduce waste, and ensure that each aircraft
meets the stringent requirements of civil aviation.

IK-3.V.1

156.

IMepeBectu cnenyromuii Texct: Embraer leverages Autodesk's AutoCAD for intricate
aircraft electrical systems design. This CAD tool allows for detailed schematics and
layout planning, crucial in the complex wiring and systems integration in modern aircraft.
AutoCAD's precision and versatility facilitate Embraer's electrical engineers to innovate
and optimize electrical systems, ensuring reliability and efficiency. The tool's ability to
handle detailed designs and revisions is key in meeting the rigorous safety standards and
functional requirements in civil aviation.

[K-3.¥.1

157.

Iepesectu cnenyronuii TekcT: BAE Systems harnesses the power of Siemens Digital
Industries Software for enhancing its aircraft manufacturing processes. This suite,
including NX and Teamcenter, provides an integrated environment for CAD, CAM, and
PLM. It enables BAE to streamline workflows, from design to production, ensuring that
each stage of aircraft manufacturing is efficient and error-free. The implementation of this
technology demonstrates BAE Systems' commitment to employing advanced tools for
maintaining high standards of quality and efficiency in the competitive aerospace sector.

IIK-3.¥.1

158.

Iepesectu cienyronuii Texkct: Airbus Defence and Space leverages CADMATIC for
designing complex spacecraft components. This specialized CAD tool enables precise
modeling and detailed analysis, essential in the intricate realm of space engineering.
CADMATIC's advanced features allow Airbus engineers to simulate extreme space
conditions, ensuring the reliability and resilience of spacecraft components. This software
plays a crucial role in Airbus's ability to innovate in space technology, facilitating the
development of spacecraft that meet rigorous international standards and withstand the
harsh conditions of space travel.

[K-3.B.1

159.

IMepesectu cnenyronuii Texct: Mitsubishi Heavy Industries Aerospace uses NX for
designing and manufacturing their regional jet aircraft. NX's integrated CAD/CAM/CAE
capabilities enable Mitsubishi to handle complex aircraft geometries and perform detailed
analyses. This tool streamlines their design process, enhancing efficiency from concept to
production. NX's role in Mitsubishi's manufacturing strategy underlines their commitment
to leveraging advanced technology for maintaining high standards of quality and
precision in aerospace engineering.

[K-3.B.1

160.

Iepesectu cienyromuii Texct: Thales Group employs Altair's OptiStruct for structural
optimization in avionics systems design. This powerful CAE tool allows for advanced
analysis and optimization of component structures, crucial in the weight-sensitive domain
of aerospace. OptiStruct's capabilities enable Thales engineers to innovate and refine
designs, achieving optimal performance while adhering to strict safety standards. The use
of OptiStruct illustrates Thales Group's dedication to employing state-of-the-art
technology in the development of high-performance avionics systems.

[IK-3.B.1




161.

[Mepesectu cnenyromuii Teket: Collins Aerospace utilizes SOLIDWORKS for designing
aircraft interior components. This CAD software allows for detailed modeling and
simulation, vital in creating ergonomic and safe interiors for commercial aircraft.
SOLIDWORKS' user-friendly interface and robust capabilities enable Collins Aerospace
to innovate in cabin design, enhancing passenger comfort and safety. The software's role
in their design process underscores their commitment to delivering superior aircraft
interiors that combine aesthetics, functionality, and safety.

[IK-3.B.1

162.

IMepesectu cneayromuii Teket: Embraer leverages PTC Windchill for managing the
product lifecycle of their commercial jets. This PLM system provides a collaborative
environment for managing data and processes across the entire aircraft development
cycle. Windchill's capabilities in process optimization and data management are essential
for Embraer in maintaining efficiency and consistency in their product development,
ensuring that each aircraft meets the highest standards of quality and performance.

IK-3.B.1

163.

IMepesectu cnemyromuii Tekct: Rolls-Royce integrates HyperMesh for advanced mesh
generation in engine component simulations. This CAE tool provides high-quality
meshing capabilities, crucial for accurate finite element analysis in engine design.
HyperMesh's advanced features enable Rolls-Royce engineers to perform detailed
simulations, optimizing engine performance and efficiency. The use of HyperMesh
reflects Rolls-Royce's commitment to precision and innovation in the development of
high-performance aircraft engines.

IK-3.B.1

164.

Iepesectu cnenyronuii Tekct: Sikorsky, a Lockheed Martin company, employs LMS
Imagine.Lab Amesim for simulation and analysis in helicopter design. This CAE software
allows for comprehensive modeling of helicopter dynamics, crucial for optimizing
performance and safety. Amesim'’s robust simulation capabilities enable Sikorsky
engineers to predict and enhance the behavior of helicopter systems under various
conditions, ensuring the reliability and efficiency of their rotorcraft.

IK-3.B.1

165.

IMepeBectu cneayromuii TekcT: Textron Aviation uses AutoForm for precision in
manufacturing sheet metal components for their aircraft. This specialized software
streamlines the forming process, ensuring accuracy and quality in sheet metal parts.
AutoForm's simulation capabilities allow Textron engineers to predict material behavior
and optimize tooling designs, crucial for maintaining high standards in aircraft
manufacturing. The integration of AutoForm demonstrates Textron Aviation's dedication
to employing innovative tools for excellence in aircraft production.

IK-3.B.1

166.

IMepesectu cnenyromuii Texct: Saab Aerospace employs CATIA for designing their
advanced fighter jets. This CAD tool's sophisticated modeling and simulation capabilities
enable Saab engineers to develop aerodynamically efficient and structurally sound
aircraft. CATIA's role in Saab's design process is instrumental in maintaining their
position as a leader in military aviation, ensuring their fighter jets meet stringent
performance and safety requirements.

[IK-3.B.1

167.

IMepeBectu cienyromnuii Tekct: Spirit AeroSystems integrates Enovia for collaborative
engineering and product data management in aircraft component manufacturing. Enovia's
PLM capabilities enable Spirit AeroSystems to streamline workflows and enhance
collaboration across various teams. This system is crucial in managing complex data and
processes, ensuring high-quality production and efficient project management in the
competitive field of aerospace component manufacturing.

[K-3.B.1

168.

Iepesectu cnenyromuii Texct: Mitsubishi Heavy Industries Aerospace utilizes NX for
comprehensive design and manufacturing of their regional jet aircraft. This integrated
CAD/CAM/CAE solution streamlines the entire process, from intricate design work to
efficient production. NX's robust capabilities in handling complex aircraft geometries and
performing detailed analyses enhance Mitsubishi's efficiency, from conceptualization to
the production stage. This powerful tool underscores Mitsubishi's commitment to
employing cutting-edge technology, ensuring quality and precision in their aerospace
engineering endeavors, reflecting their dedication to maintaining high standards in a
competitive industry.

[IK-3.B.1

169.

Iepesectu cnenyronuii Texct: Thales Group employs Altair's OptiStruct for structural
optimization in avionics systems design. This powerful CAE tool enables advanced
analysis and optimization of component structures, crucial in the weight-sensitive domain
of aerospace engineering. OptiStruct's capabilities allow Thales engineers to refine
designs, achieving optimal performance while adhering to strict safety standards. The
employment of OptiStruct underlines Thales Group's commitment to state-of-the-art
technology in developing high-performance avionics systems, showcasing their focus on
innovation and safety in their aerospace products.

[IK-3.B.1




170.

IMepesectu cnenyromuii Texet: Collins Aerospace uses SOLIDWORKS for designing
intricate aircraft interior components. This CAD software enables detailed modeling and
simulation, essential for creating ergonomic and safe interiors for commercial aircraft.
The user-friendly interface and robust capabilities of SOLIDWORKS allow Collins
Aerospace to excel in cabin design, enhancing passenger comfort and safety. Their
commitment to superior aircraft interiors is evident in their choice of SOLIDWORKS,
which combines aesthetics, functionality, and safety in their innovative design process.

[IK-3.B.1

171.

IMepesectu cnenyromuii Teket: Embraer leverages PTC Windchill for managing the
product lifecycle of their commercial jets, providing a collaborative environment for
efficient data and process management. This PLM system is crucial for Embraer, enabling
them to maintain efficiency and consistency throughout their product development cycle.
Windchill's capabilities in optimizing processes and managing complex data ensure that
each aircraft produced meets the highest standards of quality and performance, reflecting
Embraer's dedication to excellence in the competitive field of commercial aviation.

IK-3.B.1

172.

IMepesectu crenyromuii Tekct: RolIs-Royce integrates HyperMesh for advanced mesh
generation in their engine component simulations. This CAE tool is essential for
performing accurate finite element analyses, a key aspect of engine design. HyperMesh's
high-quality meshing capabilities enable Rolls-Royce engineers to conduct detailed
simulations, optimizing engine performance and efficiency. The adoption of HyperMesh
in their workflow reflects Rolls-Royce's commitment to precision and innovation in
developing high-performance aircraft engines, ensuring their position as a leader in
aerospace technology.

[IK-3.B.1

173.

IMepesectu cnenyromuii Texkct: Sikorsky, a Lockheed Martin company, employs LMS
Imagine.Lab Amesim for comprehensive simulation and analysis in helicopter design.
This CAE software allows for detailed modeling of helicopter dynamics, which is
essential for optimizing performance and safety. Amesim's robust simulation capabilities
enable Sikorsky engineers to predict and enhance helicopter systems' behavior under
various conditions, ensuring reliability and efficiency in their rotorcraft designs.

[IK-3.B.1

174.

IMepeBectu cnenyromuii TekcT: Textron Aviation uses AutoForm for precision in
manufacturing sheet metal components for their aircraft. This specialized software
ensures accuracy and quality in the forming process of sheet metal parts. AutoForm's
simulation capabilities allow Textron engineers to predict material behavior and optimize
tooling designs, which is crucial for maintaining high standards in aircraft manufacturing.
The integration of AutoForm in Textron Aviation's manufacturing process demonstrates
their dedication to employing innovative tools for excellence in aircraft production.

I1K-3.B.1

175.

IMepesectu cnenyronuii Texct: Saab Aerospace employs CATIA for designing their
advanced fighter jets, utilizing the software's sophisticated modeling and simulation
capabilities. CATIA enables Saab engineers to develop aerodynamically efficient and
structurally sound aircraft, an essential factor in military aviation. CATIA's role in Saab's
design process is instrumental in maintaining their position as a leader in the field,
ensuring their fighter jets meet stringent performance and safety requirements, and
demonstrating their commitment to cutting-edge technology and design excellence.

[K-3.B.1

176.

IMepesectu crneayromuii Teket: Spirit AeroSystems integrates Enovia for collaborative
engineering and product data management in aircraft component manufacturing. This
PLM system enhances collaboration across teams and streamlines workflows, crucial for
managing complex data and processes in aerospace component production. Enovia's
capabilities ensure high-quality production and efficient project management, reflecting
Spirit AeroSystems' commitment to innovation and excellence in the competitive field of
aerospace manufacturing.

[IK-3.B.1

177.

IMepesectu cnenyromuii Teket: Aerospace Engineering's Technological Revolution: The
integration of CAD/CAM/CAE tools in aerospace engineering has brought about a
significant revolution. These technologies go beyond traditional design and
manufacturing approaches, enabling intricate management of complex geometries and
comprehensive analytical processes. The evolution towards these integrated solutions
signifies a pivotal change in aerospace engineering, where precision, innovation, and
quality converge. This shift is redefining the industry's landscape, propelling it towards a
future where technological mastery and advanced engineering practices lead the way in
creating cutting-edge aircraft and spacecraft.

[IK-3.B.1




178.

[Mepesectu cnenyromuii Teket: Avionics Systems Design Advancements: The avionics
systems design sector is experiencing a transformative era with the emergence of
advanced structural optimization tools. These sophisticated CAE solutions extend the
capabilities of engineers, allowing them to conduct in-depth component analysis and
optimization, particularly focusing on weight-sensitive elements. This technological
progression is pivotal in advancing the performance and safety of aerospace systems,
setting new industry standards and promoting a culture of continuous technological
innovation and excellence.

[IK-3.B.1

179.

IMepesectu cneayromuii Teket: Innovative Trends in Aircraft Interior Design: Aircraft
interior design is undergoing a substantial transformation driven by advancements in
CAD software. This shift is revolutionizing the way interiors are conceptualized, focusing
on ergonomic designs that prioritize passenger safety and comfort. The move towards a
more integrated design approach blends functionality, aesthetics, and safety, setting new
benchmarks in the aviation industry. This trend reflects a broader shift where innovative
design meets practical application, paving the way for a new era of passenger-centric
aircraft interiors.

IK-3.B.1

180.

IMepesectu cneayromuii Teket: Revolutionizing Aviation with PLM Systems: The
aviation industry's adoption of advanced PLM systems signifies a major leap in managing
the complete lifecycle of aircraft. These systems facilitate collaborative environments
crucial for efficient data and process management, optimizing every aspect of aircraft
development. This strategic move reflects the industry’s commitment to maintaining high-
quality standards and performance in a competitive market, emphasizing the need for
streamlined efficiency, consistency, and innovation in product development.

[IK-3.B.1

181.

IMepeBectu cnenyromuii Texct: Enhancing Aerospace Engine Design: The approach to
engine component design in aerospace has significantly evolved with the incorporation of
advanced mesh generation tools. These CAE solutions, crucial for accurate finite element
analysis, are transforming engine design by enhancing precision and efficiency. This
development represents a considerable advancement in aerospace engineering, where
meticulous precision and technological innovation are fundamental to optimizing engine
performance and fulfilling the stringent requirements of contemporary aviation.

IK-3.B.1

182.

IMepesectu cneayromuii Teket: Transforming Rotorcraft Design with Advanced Tools:
The field of rotorcraft design is witnessing a major shift with the integration of
sophisticated simulation and analysis tools. These technological advancements are
enabling more detailed and accurate modeling of helicopter dynamics, crucial for
optimizing performance and safety. This transition represents a significant development
in rotorcraft design, where enhanced reliability and efficiency are achieved through
innovative technology and insightful engineering.

I1K-3.B.1

183.

IMepesectu cnenyromuii Texct: Revolution in Aircraft Manufacturing Processes: The
aircraft manufacturing process is undergoing a significant transformation with the
introduction of precision forming tools. These specialized technologies are redefining the
production of sheet metal components, focusing on accuracy and quality. This
advancement is not just about enhancing production efficiency; it's about setting new
standards in the aerospace industry, where precision and quality are paramount. The
adoption of these tools marks a crucial development in aircraft manufacturing, aligning
innovative techniques with stringent quality standards.

[K-3.B.1

184.

IMepesectu cneayromuii Tekct: New Frontiers in Fighter Jet Design: The design and
development of advanced fighter jets are reaching new frontiers with the integration of
sophisticated modeling and simulation technologies. This progression enables the creation
of aircraft that are aerodynamically efficient, structurally sound, and highly reliable. The
advancements in fighter jet design reflect the ongoing pursuit of technological excellence
in military aviation, where innovative design and engineering practices are crucial for
maintaining a competitive edge.

[IK-3.B.1

185.

IMepesectu cnenyromuii Teket: Innovative Trends in Aerospace Component
Manufacturing: The adoption of collaborative engineering and product data management
systems in aerospace component manufacturing is revolutionizing workflows and team
collaboration. This significant integration is enhancing the management of complex data
and processes, ensuring high-quality production and efficient project management. This
trend highlights the industry's focus on innovation and efficiency, crucial for maintaining
competitiveness and achieving excellence in the fast-paced field of aerospace
manufacturing.

[IK-3.B.1




186.

IMepesectu cnenyromuii Teket: IN aerospace engineering, Finite Element Method (FEM)
plays a pivotal role in structural integrity analysis, especially in the design of critical
components such as aircraft fuselages and wings. Engineers utilize FEM to simulate and
analyze stress, vibration, and thermal impacts under various flight conditions. This is
executed through sophisticated software like MSC Nastran, which provides an accurate
representation of material behavior and structural responses. FEM's detailed analysis is
indispensable for optimizing material distribution, ensuring structural resilience and
compliance with rigorous aviation safety standards. The insights gained from FEM
simulations guide engineers in enhancing aircraft design for better performance and
longevity.

[IK-3.B.1

187.

IMepesectu cnenyromuii Teket: Digital twin technology in aerospace engineering
represents a significant leap in design and maintenance strategies. This technology creates
precise virtual replicas of physical aircraft, enabling engineers to monitor systems in real-
time and conduct predictive maintenance. Utilizing digital twins, aerospace professionals
can analyze comprehensive performance data, simulate potential failures, and assess the
impact of environmental factors on aircraft systems. This approach significantly improves
reliability and safety, leading to more efficient maintenance schedules, reduced
downtime, and lower operational costs. Digital twins also facilitate the testing of design
modifications in a virtual environment, streamlining the development process and
enhancing the overall aircraft lifecycle management.

IK-3.B.1

188.

IMepesectu cnenyromuii Texct: The use of CAD systems like CATIA in aerospace
engineering has revolutionized the design process for aircraft components. Engineers
leverage these systems to develop intricate 3D models, essential in visualizing and
optimizing aerodynamic profiles and structural configurations. CAD tools enable precise
modeling of complex geometries, facilitating the exploration of innovative designs and
the integration of novel materials. This capability is crucial for enhancing aircraft
performance, fuel efficiency, and environmental sustainability. CAD's versatility allows
for rapid prototyping and iterative design, accelerating the development cycle and
enabling engineers to respond swiftly to emerging technological trends and market
demands.

IK-3.B.1

189.

IMepesectu cneqyronuii Tekct: In aerospace engineering, CAM technologies like
Siemens NX transform CAD designs into precise manufacturing instructions. These
systems enable the automated production of complex parts such as turbine blades, crucial
for engine efficiency. NX's precision machining capabilities ensure components meet
exact specifications, vital for aircraft safety and performance. The integration of CAM in
aerospace manufacturing streamlines production processes, reduces errors, and enhances
the quality of finished components, demonstrating the significance of advanced
manufacturing technology in modern aircraft construction.

I1K-8.B.1

190.

Iepesectu cnenyromuii Texct: The role of CAE tools, particularly ANSYS Fluent, is
crucial in aerospace engineering for simulating fluid dynamics and aerodynamic forces.
Engineers use Fluent to model airflow over aircraft surfaces, optimizing design for
reduced drag and improved efficiency. These simulations aid in understanding aircraft
performance under various conditions, crucial for safety and fuel efficiency. The ability to
predict and analyze aerodynamic behavior using CAE tools is fundamental in developing
more efficient and safer aircraft, reflecting the importance of simulation technology in the
aerospace sector.

[IK-8.B.1

191.

Iepesectu cienyronuii Texct: PTC's Windchill PLM system is integral to managing the
complex lifecycles of aerospace products. Windchill provides a centralized platform for
tracking development from design to retirement, ensuring consistent data management
and efficient collaboration. This system facilitates seamless integration of CAD, CAM,
and CAE data, streamlining product development and reducing time-to-market. PLM's
role in aerospace underscores the need for comprehensive data management and process
automation to maintain quality and efficiency in this highly specialized industry.

[IK-8.B.1

192.

IMepesectu cnenyronuii Tekct: The application of digital thread in aerospace connects
disparate data streams from CAD, CAM, CAE, and PLM systems, forming a unified data
flow. This interconnectedness enhances decision-making and design agility, allowing for
rapid iteration and optimization. Digital thread technology ensures continuity and
accessibility of data throughout the product development cycle, improving product quality
and accelerating market readiness. Its implementation demonstrates the aerospace
industry's shift towards more integrated and data-driven engineering processes.

[IK-8.B.1




193.

IMepesectu cnenyromuii Tekct: Aerospace engineering's adoption of generative design,
facilitated by CAD systems like Autodesk Fusion 360, marks a new era in aircraft
component design. This approach employs algorithms to generate optimal designs based
on specified constraints and objectives, such as weight reduction or material usage.
Generative design enables the exploration of innovative geometries beyond traditional
methods, leading to more efficient and sustainable aircraft components. The integration of
this technology signifies a shift towards more automated and intelligent design processes
in the aerospace industry.

[IK-8.B.1

194.

Iepesectu cnemyromuii Tekct: The use of Computational Fluid Dynamics (CFD) in
aerospace engineering, particularly through tools like Siemens' STAR-CCM+, is crucial
for analyzing fluid flow around aircraft structures. Engineers employ CFD to optimize the
aerodynamic design, reducing drag and enhancing fuel efficiency. This analysis is vital
for both commerecial airliners and military jets, where performance and efficiency are
paramount. CFD's ability to simulate complex flow patterns and environmental conditions
is indispensable in advancing aircraft design and ensuring optimal operational
performance.

[1K-8.B.1

195.

IMepesectu cnenyromuii Teket: Advanced Material Analysis in aerospace is significantly
enhanced by CAE tools like Altair's HyperWorks. This suite enables engineers to explore
and optimize the use of composite materials for weight reduction and increased strength.
HyperWorks' simulation capabilities are essential for understanding the stress-strain
behavior of new materials under varying conditions, ensuring their suitability for
aerospace applications. The tool's contribution to material innovation reflects the
aerospace industry's focus on developing lighter, more efficient aircraft while adhering to
strict safety standards.

[IK-8.B.1

196.

Iepesectu cnenyromuii Tekct: In the realm of digital manufacturing, aerospace
companies increasingly rely on CAM software like Mastercam for precision machining of
components. Mastercam's advanced toolpaths and simulation capabilities ensure that parts
are produced with high accuracy, essential for aerospace applications where tolerances are
incredibly tight. This technology is particularly beneficial for producing complex
geometries and parts from hard-to-machine materials, a common requirement in
aerospace engineering. The adoption of Mastercam demonstrates the industry's
commitment to leveraging state-of-the-art manufacturing techniques to maintain quality
and efficiency.

IIK-8.B.1

197.

IMepeBectu cneayromuii Tekct: The integration of PLM software, such as Dassault
Systemes' ENOVIA, in aerospace engineering facilitates collaborative product
development and lifecycle management. ENOVIA streamlines workflow from concept to
completion, allowing teams to manage design data, track changes, and ensure compliance
with industry regulations. This centralized approach to data management is crucial for
handling the complexity of aerospace projects, ensuring that all aspects of the design,
production, and maintenance processes are aligned and efficiently executed.

[IK-8.B.1

198.

IMepesectu cnenyromuii TekcT: Aerospace engineering's shift towards Industry 4.0 is
characterized by the adoption of 10T (Internet of Things) and Al (Artificial Intelligence)
technologies. These innovations enable smarter manufacturing processes and predictive
maintenance. By integrating sensors and Al algorithms, aerospace companies can monitor
equipment performance, predict maintenance needs, and optimize production lines. This
technological evolution leads to increased efficiency, reduced downtime, and improved
product quality, showcasing the aerospace industry's progression towards a more
connected and intelligent manufacturing landscape.

[IK-8.B.1

199.

IMepesectu cnenyromuii Teket: The application of Virtual Reality (VR) in aerospace
engineering, particularly in design and testing, is revolutionizing traditional
methodologies. VR technology allows engineers to immerse themselves in a 3D
environment, closely inspecting aircraft designs and layouts. This immersive experience
is crucial for identifying design issues early in the development process, enhancing
ergonomics, and improving overall design efficiency. VR's ability to simulate real-world
conditions and scenarios also plays a key role in pilot training and system testing,
significantly reducing the need for physical prototypes.

IIK-8.B.1

200.

IMepesectu creayromuii Tekct: IN aerospace engineering, Additive Manufacturing (AM),
commonly known as 3D printing, is employed for producing complex components with
high precision. Technologies like EOS's Direct Metal Laser Sintering (DMLS) enable the
fabrication of parts with intricate geometries, previously impossible or too costly to
manufacture. AM is particularly advantageous for producing lightweight, high-strength
components, crucial for optimizing aircraft performance. This technology also allows for

[IK-8.B.1




rapid prototyping, accelerating the development process and fostering innovation in
aerospace design.

201.

IMepesectn cneayromuii Teket: The implementation of Big Data Analytics in aerospace
engineering facilitates the analysis of vast amounts of data from aircraft sensors and
systems. By employing advanced analytics tools, engineers can extract meaningful
insights related to aircraft performance, maintenance needs, and operational efficiency.
This data-driven approach enables predictive maintenance, optimizing aircraft uptime and
reducing unexpected failures. Big Data's role in enhancing decision-making processes and
operational intelligence is becoming increasingly important in the efficient management
of modern aircraft fleets.

[1K-8.B.1

202.

IMepesectu cneqyronuii Teket: The use of High-Performance Computing (HPC) in
aerospace engineering is crucial for solving complex simulations and analyses that require
extensive computational resources. HPC systems are employed for tasks like large-scale
aerodynamic simulations, structural analysis under extreme conditions, and exploring the
aerothermal effects on spacecraft during re-entry. The power of HPC allows for more
accurate and detailed simulations, leading to better-informed design decisions and a
deeper understanding of aerospace phenomena, contributing significantly to
advancements in aircraft and spacecraft technologies.

[IK-8.B.1

203.

IMepeBectu cnenyronuii Texkct: IN aerospace engineering, Systems Engineering software
tools, like IBM's Rational DOORS, are utilized for managing complex requirements
across all stages of aircraft development. These tools enable engineers to trace, analyze,
and manage requirements, ensuring that the final product meets all specified criteria.
Effective requirement management is vital for maintaining project coherence, meeting
regulatory standards, and ensuring safety and reliability. The adoption of such software
illustrates the industry's emphasis on a systematic and integrated approach to complex
aerospace projects.

IIK-8.B.1

204.

[Mepesectu cneayromuii Teket: The increasing adoption of 10T technologies will also
have a significant impact on the workforce, as the technology enables the automation of
many tasks and the creation of new jobs that require specialized skills in areas such as
data analysis, cybersecurity, and network design. As 10T continues to evolve, it will be
important for organizations to invest in the development of their workforce, ensuring that
they have the skills and expertise required to take full advantage of this exciting and
rapidly growing technology

[IK-8.B.1

205.

[Mepesectu cneayromuii Teket: The Internet of Things (10T) is a rapidly growing
technology trend that refers to the interconnectedness of devices and systems through the
use of sensors, actuators, and networks. The IoT has the potential to transform the way we
live and work, by enabling us to gather, analyze, and act on vast amounts of data in real-
time. The industrial Internet of Things (110T) refers to the use of these technologies in
industrial settings, with the goal of improving efficiency, productivity, and overall
competitiveness.

[IK-8.B.1

206.

IMepesectu cnenyromuii Tekct: One of the key players in the implementation of Industrie
4.0 is Siemens, which has been working to develop advanced automation and digital
solutions for the manufacturing industry. The company has been heavily involved in the
development of smart factories, which incorporate advanced technologies such as 10T,
Al, and robotics. Siemens has also been working to help companies implement these
technologies into their existing operations, providing a range of solutions and services to
support the transition to Industrie 4.0.

[IK-8.B.1

207.

[epesectu cenyromuii Teket: The industrial Internet of Things (110T) is a key area of
growth for the 10T, with the technology being used to improve efficiency, reduce costs,
and increase productivity in industrial settings. For example, in the manufacturing
industry, 1loT technologies are being used to optimize production processes, improve
quality control, and reduce downtime. In the energy industry, I1oT technologies are being
used to improve energy efficiency, reduce emissions, and increase the reliability of
energy supplies.

[IK-8.B.1




208.

[Mepesectu cnenyromuii Texet: The future of 10T is exciting, with the technology
continuing to evolve and become more widely adopted. With the increasing number of
connected devices, the growth of edge computing, and the development of new loT
solutions, we can expect to see continued growth in the loT market. The 10T will play a
key role in driving innovation and addressing some of the world's biggest challenges,
from improving sustainability to increasing productivity and efficiency.

IIK-8.B.1

209.

IMepesectu cnenyromiuii Tekct: Another sector that has embraced Industrie 4.0 is the
automotive industry, with companies such as Tesla and BMW leading the way in the
implementation of advanced digital technologies in their manufacturing processes. These
technologies have allowed the companies to optimize production, reduce waste, and
increase overall efficiency. This has resulted in a more sustainable and competitive
manufacturing process, which will help the companies to maintain their competitiveness
in the years to come.

[IK-8.B.1

210.

IMepesectu cnemyrontwii Teket: As 10T continues to mature, we can expect to see the
development of new and innovative 10T solutions that will help to solve some of the
world's biggest challenges. For example, 10T technologies will play a key role in
addressing issues such as climate change, energy security, and resource depletion. loT
technologies will also help to improve safety, increase efficiency, and reduce costs in
various industries, from manufacturing to transportation to healthcare.

[1K-8.B.1

211.

[Mepesectu cnenyrommii Texct: The future of 10T is bright, as the technology continues to
evolve and become more widely adopted. Advances in areas such as artificial
intelligence, 5G networks, and edge computing will further enhance the capabilities of
0T systems and enable new applications and use cases. Additionally, the increasing
demand for data-driven decision making and the growing importance of the industrial
sector will continue to drive growth in the loT market.

[IK-8.B.1

212.

IMepesectu cnenyromuii Texct: 10T applications are diverse and can be found across
many different industries, from healthcare to agriculture to transportation. In the
healthcare industry, 0T technologies are being used to monitor patient health, improve
medical treatments, and reduce costs. In agriculture, 10T technologies are being used to
optimize crop yields and improve sustainability. In the transportation industry, 10T
technologies are being used to improve safety, reduce emissions, and increase efficiency.

IIK-8.B.1

213.

[Mepesectu cnenyronuii Tekct: The Internet of Things (10T) is transforming the way we
interact with technology, connecting devices and systems in new and innovative ways.
With the increasing number of connected devices, the 10T is generating vast amounts of
data that can be used to gain insights and make more informed decisions. This is leading
to new opportunities in areas such as predictive maintenance, remote monitoring, and
real-time decision making.

[IK-8.B.1

214,

[MepeBectu cneayromnuii Tekct: The implementation of Industry 4.0 requires a cultural
change within organizations, as well as a significant investment in technology. A
successful transition to Industry 4.0 requires a holistic approach that involves the entire
organization, from leadership to the shop floor. Companies must develop strategies to
take advantage of the opportunities presented by Industry 4.0, and overcome the
challenges associated with the adoption of new technologies.

[IK-8.B.1

215.

IMepesectu cnenyromuii Tekct: The Industry 4.0 concept is closely tied to the
development of the smart factory, where machines, systems, and people are connected in
real-time. The smart factory allows for the optimization of production processes,
improves product quality, and reduces waste. The integration of advanced digital
technologies, such as 10T and artificial intelligence, is enabling the creation of smart
factories that are more flexible, efficient, and innovative.

[IK-8.B.1

216.

[epesectu cnenyromuii Texet: The integration of advanced digital technologies is
transforming the way products are manufactured, enabling the creation of highly
customized products in small quantities. This is leading to the development of new
business models, such as mass customization, that are changing the traditional
manufacturing landscape. Industry 4.0 provides new opportunities to create value for
customers, by offering highly customized products and services at a lower cost.

[IK-8.B.1

217.

[eperectu crenyronuii Teket: A prominent example of a company that has implemented
Industrie 4.0 technologies is BMW, which has transformed its factory in Dingolfing,
Germany into a smart factory. The factory uses advanced technologies such as 10T, Al,
and robotics to optimize production processes, improve quality control, and reduce
downtime. The implementation of Industrie 4.0 has enabled BMW to increase production
efficiency, reduce costs, and improve overall competitiveness.

I1K-8.B.1




218.

[Mepesectu cnenyronmii Teket: The growth of 10T is also leading to the development of
new business models, with companies looking to leverage the technology to create new
products and services. For example, companies are using loT to develop new offerings in
areas such as smart homes, wearable devices, and connected vehicles. These new
offerings are helping to create new revenue streams and driving growth in the l1oT market.

[IK-8.B.1

219.

[epesectu cneayronuii Teket: Another example of a company that has embraced
Industrie 4.0 is GE Appliances, which has transformed its manufacturing operations with
the implementation of advanced digital technologies. The company has used 10T devices,
Al algorithms, and robotics to automate various production processes, resulting in
increased efficiency and improved quality control. This has helped GE Appliances to
remain competitive in the highly competitive appliance market.

[IK-8.B.1

220.

IlepeBectu ciemyromtuii Tekct: The use of big data and predictive analytics is an
important aspect of Industry 4.0. Real-time data analysis allows manufacturers to make
informed decisions, improve production processes, and optimize resource utilization. The
integration of advanced digital technologies, such as loT and artificial intelligence,
enables manufacturers to collect and analyze vast amounts of data in real-time, providing
valuable insights into the manufacturing process.

I1K-2.3.1

[lepedyenp Tem AJIsl BBITOTHEHUST KypCOBOTO MPOEKTa/ KypCOBOW pabOThl TPEICTaBICHBI
B Tabauie 17.
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IIprmepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon
WHAUKATOPA

IMeperectu cnenyromuii Tekct: Modern aircraft types vary widely, each designed for
specific roles. Commercial airliners, optimized for passenger transport, feature large
fuselages and high-bypass turbofan engines for efficiency over long distances. In contrast,
fighter jets are streamlined for agility and speed, equipped with advanced avionics and
capable of supersonic flight. Cargo planes prioritize large payload capacities, often with
features like wide-opening doors or strengthened floors. Understanding the distinct
purposes and designs of these aircraft is essential for aerospace engineers and aviation
professionals.

IK-2.3.1

IMepesectu cnenyromuii Texct: High-altitude balloons are pivotal in meteorological
research and atmospheric studies. Typically made from durable, lightweight materials like
polyethylene, these balloons ascend by heating the air inside, becoming less dense than
the surrounding atmosphere. This method allows them to reach altitudes in the
stratosphere, providing a stable platform for collecting data on weather patterns and
environmental phenomena. Key considerations in their design include the ability to
withstand extreme temperatures and pressures, as well as carrying sophisticated
instruments for data collection.

IK-2.3.1

IMepesectu cnenyromuii Teket: Helicopters offer unique flight capabilities, including
vertical lift-off and landing, hovering, and flying backwards or sideways. These abilities
stem from their main rotor system, which provides lift and thrust, and a tail rotor that
counteracts rotational forces. The complexity of helicopter flight dynamics, such as
dealing with issues like retreating blade stall and vortex ring state, requires specialized
knowledge in aerodynamics and rotorcraft operation, making it a challenging yet
fascinating field in aviation.

[K-2.3.1




Iepesectu cnenyromuii Texct: Rockets are essential for space exploration, satellite
deployment, and interplanetary missions. Their design typically includes multiple stages,
each with its own engines and fuel supply, to effectively shed weight as the rocket
ascends. The choice of propellant, often a combination of liquid oxygen and a fuel like
kerosene or hydrogen, is crucial for achieving the necessary thrust. Understanding the
complexities of rocket engineering, including propulsion, aerodynamics, and staging, is
vital for those working in aerospace engineering and space exploration.

IIK-2.3.1

IMepesectu cnenyroniuii Tekct: Fixed-wing aircraft, such as commercial airliners, private
planes, and military jets, rely on their wings' shape and movement through the air to
generate lift. The airfoil design of the wings, combined with the aircraft's forward motion,
creates a pressure difference between the upper and lower surfaces, lifting the aircraft.
This principle of aerodynamics is fundamental to flight and requires a deep understanding
of factors like lift, drag, and air density for effective design and operation of these
aircraft.

IIK-2.3.1

IMepesectn cnenyromuii Teket: The phenomenon of lift in aircraft is a cornerstone of
aerodynamics. It occurs when air moving over a wing's surface travels faster than air
beneath, creating a pressure difference. This difference results in an upward force known
as lift, allowing the aircraft to ascend and maintain flight. The shape of the wing, its angle
of attack, and the speed at which the aircraft moves all influence the amount of lift
generated. Pilots and aerospace engineers must understand these factors to optimize
performance and safety.

I1K-2.3.1

IMepeBectu cnenyronuii Tekct: The anatomy of an aircraft is composed of several key
components, each serving a specific function. The fuselage forms the main body, housing
the cockpit, passengers, and cargo. Wings are crucial for lift and may include flaps and
ailerons for control. The tail, or empennage, provides stability and houses control surfaces
like the rudder and elevators. The undercarriage, or landing gear, supports the aircraft
during takeoff and landing. Each component must be expertly designed and maintained
for safe and efficient operation.

I1K-2.3.1

IMepesectu cnenyromuii Texct: Aircraft wings play a critical role in flight, designed to
maximize lift while minimizing drag. The airfoil shape of a wing creates a pressure
differential between its upper and lower surfaces, generating lift. Modern aircraft may
feature advanced wing designs, such as swept-back or delta wings, to improve
performance at high speeds. Additionally, wings are often equipped with control surfaces
like ailerons and flaps to assist in maneuvering and maintaining stability during different
phases of flight.

I1K-2.3.1

Iepesectu cnenyronuii Texct: Flaps on aircraft wings are critical for enhancing lift at
lower speeds, particularly during takeoff and landing. By extending flaps, pilots increase
the wing's surface area and curvature, creating more lift without the need for higher
speeds. This is especially important when runway length is limited or when a slower
approach speed is necessary for safety. The precise control and adjustment of flaps are
integral skills for pilots, ensuring optimal performance and safety in various flight
conditions.

IK-2.3.1

10.

Ieperectu cemyronuii Tekct: Aircraft landing gear is a complex system designed for the
dual tasks of supporting the aircraft during ground operations and absorbing the impact of
landing. It includes wheels, tires, struts, and a suspension system. The landing gear must
be sturdy enough to handle the aircraft's weight and the forces of landing, yet retractable
to minimize drag during flight. Proper functioning and maintenance of landing gear are
crucial for ensuring the safety and efficiency of aircraft operations.

IK-2.3.1

11.

IMepesectu cnenyromuii Teket: Air traffic control (ATC) is a critical component of
aviation safety, managing the flow of aircraft in the sky and on the ground. ATC uses
radar, radio communication, and computer systems to monitor and direct aircraft,
ensuring safe distances and efficient routing. Controllers coordinate takeoffs, landings,
and en-route flight paths, handling complex traffic scenarios and emergency situations.
Understanding ATC operations is vital for pilots, aviation managers, and those aspiring to
careers in air traffic management.

IK-2.3.1




12.

IepeBectu cremyronuii TekcT: Space probes are autonomous spacecraft sent to gather
data from various parts of the solar system. Equipped with scientific instruments, these
probes collect data on planetary atmospheres, surfaces, and celestial phenomena. Power
sources vary, often solar panels or radioisotope thermoelectric generators, and
communication systems are designed for long-distance data transmission. The design of
space probes involves a balance of power, weight, and functionality, making their study
integral to aerospace engineering and interplanetary exploration.

IIK-2.3.1

13.

Iepesectu cneayromuii Teket: Helicopters utilize complex aerodynamic principles to
achieve flight. Their rotating blades, or rotors, create lift and thrust, allowing for vertical
takeoff and landing, as well as hovering capabilities. The main rotor handles lift and
forward motion, while the tail rotor provides directional control. Understanding the
aerodynamics of rotor blades, including issues like torque and gyroscopic precession, is
essential for pilots and engineers specializing in rotary-wing aircraft.

I1K-2.3.1

14.

IMepeBectu cnenyromuii Texct: Turboprop engines, commonly used in regional airliners
and cargo aircraft, are a hybrid of turbine and propeller technologies. These engines use a
gas turbine to drive a propeller, offering better fuel efficiency at lower flight speeds
compared to pure jet engines. They are particularly effective for short-haul flights and
operations from shorter runways. Understanding the mechanics and operational
characteristics of turboprop engines is crucial for pilots and aeronautical engineers
working with these aircraft types.

IIK-2.3.1

15.

Iepesectu cnenyromuii Texct: Airfoil design is a critical aspect of aerodynamics, directly
impacting an aircraft's lift and drag characteristics. Airfoils are tailored to specific flight
conditions; thinner airfoils are suited for high-speed aircraft, while thicker ones are better
for low-speed, high-lift conditions. Advanced computational methods and wind tunnel
testing are used to optimize airfoil shapes, enhancing aircraft performance across different
flight regimes. This area of study is essential for aerospace engineers and designers.

IK-2.3.1

16.

IepeBectu crenyromuii TekcT: The Space Shuttle, a pivotal spacecraft in human
spaceflight history, was a complex system consisting of the orbiter, external fuel tank, and
solid rocket boosters. Its design allowed for carrying astronauts and cargo to orbit and
provided a reusable platform for numerous space missions. Understanding its engineering
involves studying its propulsion, thermal protection, and orbital mechanics, offering
valuable insights into the challenges and innovations of reusable space vehicles.

I1K-2.3.1

17.

Iepesectu cnenyronuii Texct: Aircraft hydraulic systems, which operate controls like
flaps, landing gear, and brakes, are crucial for flight operations. These systems use
pressurized fluid to transmit force, allowing for powerful and precise control of various
aircraft components. Understanding the principles of hydraulics, system design, and
maintenance is critical for ensuring the safe and efficient operation of aircraft, making it a
key area of study for aviation technicians and engineers.

[K-2.3.1

18.

Ieperectu cnemyromuii Tekct: Supersonic flight, achieved at speeds greater than the
speed of sound, introduces unique aerodynamic phenomena, such as shock waves and
increased drag. Aircraft designed for supersonic flight, like fighter jets and the Concorde,
feature streamlined shapes and powerful engines. Pilots and engineers working with
supersonic aircraft must understand these advanced aerodynamic principles to optimize
performance and safety during high-speed flight.

IK-2.3.1

19.

IMepesectu cnenyromuii TekcT: Commercial airline operations encompass a wide array of
activities, including flight scheduling, aircraft maintenance, crew management, and
adherence to regulatory standards. The core focus is on safety, efficiency, and passenger
comfort. Operational managers must ensure seamless coordination of these elements,
balancing economic viability with regulatory compliance. This complex interplay requires
a deep understanding of aviation logistics, human resource management, and customer
service, essential for those aspiring to leadership roles in the airline industry.

IK-2.3.1

20.

IMepesectu cnenyromuii Teket: Rocket launch dynamics are a critical aspect of space
missions, involving stages like ignition, lift-off, and stage separation. Each phase is
meticulously planned, taking into account factors like thrust, aerodynamics, and structural
integrity. Aerospace engineers must calculate the optimal trajectory and fuel
requirements, ensuring the rocket can overcome Earth's gravity and reach the intended
orbit or trajectory. This field combines principles of physics, engineering, and
mathematics, making it a challenging and exciting area for those interested in rocketry
and space exploration.

IK-2.3.1




21.

IMepesectu cnenyromuii Teket: Gliders, or sailplanes, are a type of aircraft that fly
without engine power. They are designed to maximize lift while minimizing drag,
allowing pilots to exploit rising air currents for sustained flight. Glider flight mechanics
involve understanding thermals, ridge lift, and wave lift, requiring skillful manipulation
of the aircraft's controls to maintain altitude and navigate. This form of aviation offers a
pure and challenging flying experience, appealing to those interested in aerodynamics and
the physics of flight.

IIK-2.3.1

22,

IMepesectn cnenyromuii Tekcet: Modern aircraft depend heavily on sophisticated electrical
systems for navigation, communication, control, and passenger comfort. These systems
include generators, batteries, inverters, and complex wiring networks. Electrical systems
must be reliable and efficient, as they play a crucial role in the overall safety and
functionality of the aircraft. Understanding aircraft electrical systems, including their
design, operation, and maintenance, is vital for aviators, engineers, and technicians
working in the aviation industry.

I1K-2.3.1

23.

Iepesectu cneayromuii Teket: Air traffic management (ATM) involves coordinating the
safe and efficient movement of aircraft both in the sky and on the ground. It includes
managing air traffic flow, airspace design, and implementing various safety measures.
Professionals in this field need a thorough understanding of aviation regulations,
technology, and the principles of air navigation. This knowledge is crucial for ensuring
the smooth operation of air traffic systems, preventing congestion, and maintaining high
safety standards in the aviation sector.

IIK-2.3.1

24.

Iepesectu crenyromuii Tekct: Drone technology has rapidly evolved, leading to
increased use in fields like surveillance, delivery, agriculture, and photography. These
unmanned aerial vehicles (UAVS) vary in size and capability, from small consumer
models to large, sophisticated military drones. Key to their operation is understanding
principles of aerodynamics, remote control, and often autonomous navigation systems.
UAYV technology represents a significant advancement in aviation, offering new
opportunities and challenges for operators, engineers, and regulatory bodies.

IK-2.3.1

25.

IMepesectu cnenyromuii Texct: Stealth aircraft technology, designed to evade detection by
radar and other sensors, plays a significant role in modern military aviation. These aircraft
feature specialized shapes and materials that minimize their visibility on radar screens, as
well as heat and noise signatures. Understanding the principles of radar cross-section,
infrared signature reduction, and acoustic stealth are crucial for those involved in the
design, operation, and analysis of stealth aircraft, making it a highly specialized field
within aerospace engineering.

IK-2.3.1

26.

Iepesectu cnenyronuii Texct: Airframe stress analysis is a critical component of aircraft
design, ensuring structural integrity under various flight conditions. Engineers use
computational methods and physical testing to evaluate the airframe's response to forces
such as lift, drag, and turbulence. This analysis helps in identifying potential stress points
and fatigue life, guiding the design towards safety and durability. Knowledge in this area
is essential for aerospace engineers, as it directly impacts the reliability and lifespan of
aircraft.

IK-2.3.1

27.

Iepesectu cnemyronuii Tekct: Aircraft fuel systems are engineered to manage the
storage, distribution, and delivery of fuel to the engines. These systems include tanks,
pumps, valves, and filters, all designed to operate efficiently and safely under varying
conditions. Understanding the complexities of fuel system design and operation is vital
for pilots and aviation technicians, as it ensures optimal engine performance and is crucial
for flight safety, particularly during long-haul and high-altitude flights.

IK-2.3.1

28.

[Mepeectu cnenyromuii Teket: Avionics systems encompass the electronic systems used
on aircraft for functions like navigation, communication, flight control, and
instrumentation. These systems are integral to modern aviation, providing critical
information and capabilities to pilots. Avionics technology has evolved rapidly,
incorporating advancements in computing, sensors, and networking. Understanding how
these systems operate, their limitations, and maintenance requirements is crucial for
pilots, avionics technicians, and aerospace engineers, ensuring the safe and efficient
operation of aircraft.

IK-2.3.1




29.

Iepesectu ciemyromumii Teket: Spacecraft propulsion systems encompass a range of
technologies, each suited to specific mission requirements. Chemical rockets, commonly
used for initial launch stages, provide high thrust but are limited by fuel capacity. Electric
propulsion, such as ion and Hall effect thrusters, offer greater efficiency for long-duration
space missions, albeit with lower thrust. Understanding the principles of these propulsion
methods, including thrust generation, fuel efficiency, and specific impulse, is vital for
aerospace engineers involved in spacecraft design and mission planning.

IIK-2.3.1

30.

IMepesectn cnenyromuii Teket: Aircraft ice protection systems are crucial for maintaining
performance and safety in cold weather conditions. These systems prevent the formation
of ice on critical surfaces like wings, propellers, and sensors. Techniques include de-
icing, which removes ice after it has formed, and anti-icing, which prevents ice formation.
These systems can be chemical, using de-icing fluids, or mechanical, using heated
surfaces. Knowledge of ice protection is essential for pilots and aviation engineers,
particularly for operations in cold climates or at high altitudes.

I1K-2.3.1

31.

IMepesectn cneayromuii Teket: Airport operations and management encompass a wide
range of activities, from air traffic control to passenger services and facility maintenance.
Effective airport management ensures the safe, efficient, and smooth handling of aircraft,
passengers, and cargo. This field requires a comprehensive understanding of aviation
operations, security protocols, customer service, and regulatory compliance. Professionals
in this area must also be adept at crisis management and operational planning, making
airport management a dynamic and challenging career path.

I1K-2.3.1

32.

IMepesectu cnenyromuii Texct: Aerodynamic drag reduction is a key focus in aircraft
design, as it directly impacts fuel efficiency and performance. Techniques for reducing
drag include refining the aircraft's shape for smoother airflow, using materials and
coatings that minimize skin friction, and optimizing flight operations. Engineers and
designers must balance these considerations with other factors like weight and structural
integrity. Advances in computational fluid dynamics and wind tunnel testing play a
significant role in developing and validating drag reduction strategies.

IK-2.3.1

33.

IMepeBectr cremyromnuii TekcT: Space mission design and planning is a complex process
that involves numerous considerations, from defining objectives to selecting spacecraft
systems and planning trajectories. This process requires an interdisciplinary approach,
incorporating knowledge of astrodynamics, propulsion, thermal control, and life support
systems. Each decision must account for the constraints of space environments, mission
duration, and budget. Professionals in this field need a comprehensive understanding of
space science and engineering, as well as project management skills.

[K-2.¥.1

34.

IMepesectu cnemyromuii Tekct: Aircraft noise reduction is a significant area of research
and development, driven by environmental concerns and regulatory requirements. Noise
reduction strategies include designing quieter engines, optimizing flight paths to minimize
noise over populated areas, and incorporating sound-dampening materials in aircraft
structures. Understanding the sources and characteristics of aircraft noise is essential for
engineers and environmental specialists, as they work to balance the needs of the aviation
industry with those of communities near airports.

[K-2.¥.1

35.

IMepeBectu cieayromuii Tekct: Piston engines, commonly used in general aviation
aircraft, operate by converting fuel into mechanical motion through a series of controlled
explosions in the cylinders. These engines are known for their reliability and simplicity,
making them ideal for small aircraft. Understanding the mechanics of piston engines,
including ignition, fuel delivery, and cooling systems, is essential for pilots and aviation
mechanics, as it directly affects performance, maintenance, and safety in flight operations.

[K-2.¥.1

36.

IMepesectu cnenyromuii Texet: Unmanned Aerial Vehicle (UAV) navigation systems are
at the forefront of drone technology, enabling autonomous and remote-controlled flight.
These systems incorporate GPS for positioning, inertial navigation for stability, and
sometimes advanced sensors like LIDAR for environmental mapping. UAV navigation
technology is rapidly evolving, finding applications in areas such as agriculture,
surveillance, and search and rescue. Understanding the principles and limitations of these
systems is crucial for UAV operators, engineers, and those involved in developing
regulations for drone usage.

[IK-2.¥.1




37.

Iepesectu cnemyronuii Teket: Satellite communication systems play a pivotal role in
global connectivity, enabling long-range data transmission for applications like television
broadcasting, internet services, and military communications. These systems involve
understanding the intricacies of satellite orbits, signal propagation, and the design of both
spaceborne and ground-based communication equipment. Advances in satellite
technology, such as higher frequency bands and digital modulation techniques, continue
to enhance the capacity and reliability of these systems.

I[IK-2.¥.1

38.

IMepesectn cnenyromuii Teket: Aircraft pressurization systems are essential for
maintaining a comfortable and safe cabin environment at high altitudes. These systems
regulate the cabin pressure, ensuring it remains at a level where passengers and crew can
breathe comfortably without supplemental oxygen. The pressurization system typically
involves air compressors, control valves, and outflow valves, working in conjunction to
balance the air pressure inside the aircraft with the external atmospheric pressure.
Understanding the operation and maintenance of these systems is crucial for aircraft
technicians and engineers.

IIK-2.¥.1

39.

Iepesectn cneayromuii Teket: Airline revenue management involves strategic decision-
making regarding ticket pricing and seat inventory control, balancing the demand with
maximizing profitability. This complex task requires analyzing market trends, passenger
behavior, and economic factors. Airlines use sophisticated algorithms to dynamically
adjust prices and allocate seats across different classes and flights. Understanding revenue
management is crucial for airline business analysts, managers, and professionals involved
in commercial strategy, as it directly impacts the airline's financial success and
competitive position in the market.

IIK-2.¥.1

40.

Iepesectu crenyromuii Texct: Vertical Take-Off and Landing (VTOL) aircraft,
including certain military jets and innovative urban air mobility vehicles, can ascend and
descend vertically, like a helicopter. This capability allows them to operate in urban
environments and confined spaces. VTOL aircraft combine aerodynamics, propulsion,
and control systems from both fixed-wing and rotary-wing aircraft. Engineers and
designers working on VTOL technology must address challenges like stability, noise, and
energy efficiency, making it a cutting-edge field in aviation.

IK-2.V.1

41.

IMepesectu cnenyromuii Texct: Airline safety procedures encompass a wide range of
practices, from in-flight emergency protocols to rigorous maintenance schedules. These
procedures are crucial for ensuring the safety of passengers and crew. Airlines and
aviation authorities continuously update and refine safety practices based on new
technologies, incident analyses, and regulatory changes. Understanding these procedures,
including evacuation drills, equipment checks, and safety briefings, is essential for all
airline personnel, from pilots and cabin crew to ground staff and maintenance technicians.

IK-2.V.1

42.

IMepeBectu crenyromnuii TekcT: Space telemetry systems are essential for communication
between spacecraft and ground control. These systems transmit data, including mission
progress, scientific findings, and spacecraft health status. Telemetry involves encoding,
transmitting, and decoding data over vast distances, often with significant time delays.
Understanding the principles of radio frequency transmission, data encoding, and signal
processing is crucial for aerospace engineers and scientists working in space missions,
ensuring successful data retrieval and mission control.

[K-2.¥.1

43.

IMepeBectu cienyronuii Tekct: The use of composite materials in aircraft construction,
such as carbon fiber and fiberglass, offers significant advantages in terms of strength,
weight reduction, and corrosion resistance. These materials allow for more efficient,
lightweight aircraft designs, leading to fuel savings and enhanced performance. Engineers
and designers working with composites must understand their properties, manufacturing
processes, and how they behave under various flight conditions. This knowledge is
crucial for advancing aircraft design and maintaining structural integrity.

[K-2.¥.1

44.

Iepesectu cnenyromuid Texet: Wind tunnel testing is a critical tool in aerospace
engineering, allowing for the study of aerodynamic forces and airflow around scale
models of aircraft and spacecraft. These tests provide valuable data on lift, drag, and
stability, which are used to refine designs before full-scale production. Understanding the
principles of wind tunnel testing, including flow visualization and data analysis, is
essential for engineers and designers, enabling them to optimize vehicle performance and
safety.

[IK-2.¥.1




45.

Iepesectu cnenyromuii Texct: Aircraft cabin environmental control systems ensure the
comfort and safety of passengers and crew by regulating temperature, humidity, and air
quality. These systems use a combination of air conditioning units, heaters, and
ventilation systems to maintain a comfortable cabin environment. Understanding the
principles of thermodynamics, fluid dynamics, and air filtration is essential for
technicians and engineers who design and maintain these systems, ensuring a pleasant
flight experience and safeguarding the health of occupants.

I[IK-2.¥.1

46.

IMepesectn cneayromuii Teket: Aviation radar systems are indispensable for aircraft
navigation and collision avoidance. These systems provide pilots and air traffic
controllers with real-time information about aircraft position, altitude, and speed. Radar
technology uses radio waves to detect and track objects, playing a vital role in air traffic
management and weather monitoring. Pilots, air traffic controllers, and aviation
technicians must understand the operation and limitations of radar systems to ensure safe
and efficient flight operations.

IIK-2.¥.1

47.

IMepesectu cneayromuii Teket: Hypersonic flight, involving speeds exceeding Mach 5,
presents unique challenges, including extreme aerodynamic heating and changes in
airflow characteristics. Aircraft and missiles traveling at these speeds require specialized
materials and design considerations to withstand the intense thermal and mechanical
stresses. Engineers and scientists working in this field must understand the principles of
hypersonic aerodynamics, propulsion, and thermal protection to develop viable
hypersonic vehicles, making it a forefront area in aerospace research and development.

[IK-2.¥.1

48.

IMepesectu cnenyronuii Tekct: Regular aircraft maintenance is crucial for ensuring
operational safety and longevity. Maintenance practices include thorough inspections,
timely replacement of parts, and adherence to rigorous safety standards. Aviation
technicians and engineers must be knowledgeable in various aircraft systems, diagnostics,
and repair techniques. This expertise is vital for identifying and addressing potential
issues before they impact safety, making aircraft maintenance a key component of
aviation operations.

IK-2.V.1

49.

Iepesectu cnenyromuii Tekct: Global Positioning System (GPS) technology in aviation
has revolutionized navigation, providing pilots with precise location and time
information. This satellite-based system is integral for route planning, en-route
navigation, and approach and landing procedures. GPS technology enhances flight safety
by improving situational awareness and reducing the risk of navigational errors. Pilots, air
traffic controllers, and aviation engineers must understand GPS functionality, limitations,
and integration with other avionic systems to effectively utilize it in modern flight
operations.

[K-2.¥.1

50.

IMepesectu cneayronuii Texct: Weather significantly impacts aviation, from flight
planning to in-flight operations. Pilots and air traffic controllers must understand
meteorological phenomena such as turbulence, icing conditions, and thunderstorms.
Adverse weather can affect aircraft performance, flight paths, and safety. Weather radar,
satellite imagery, and forecasting tools are essential for identifying hazardous conditions
and making informed decisions. This knowledge is critical for pilots, dispatchers, and air
traffic controllers, ensuring safe and efficient flight operations under varying weather
conditions.

[K-2.¥.1

51.

IMepeBectu cenyromuii Tekct: Aerospace material science focuses on developing and
selecting materials that meet the unique demands of aircraft and spacecraft. These
materials must withstand extreme temperatures, pressures, and forces while remaining
lightweight and durable. Innovations in materials, such as advanced composites and
alloys, contribute to enhanced performance, fuel efficiency, and safety. Engineers and
researchers in this field must understand material properties, fabrication processes, and
testing methods, playing a pivotal role in advancing aerospace technology.

[IK-2.¥.1

52.

IMepesectu cneayromuii Teket: Flight simulation training offers a realistic and safe
environment for pilots to hone their skills. Simulators replicate aircraft controls, systems,
and flight conditions, allowing pilots to practice maneuvers, emergency procedures, and
various flight scenarios. This technology is crucial for pilot training, certification, and
proficiency maintenance. Understanding the capabilities and limitations of flight
simulators is important for instructors and trainees, ensuring effective and comprehensive
pilot education.

K-2.V.1




53.

[Mepesectu cnenyromuii Teket: Aviation fuel types, such as Jet-A for jet engines and
Avgas for piston engines, have specific properties tailored to their respective engine
types. These fuels differ in composition, energy content, and handling requirements.
Pilots and aviation technicians must understand the characteristics and performance
implications of different fuel types, as well as proper fuel management practices. This
knowledge is essential for safe and efficient aircraft operation, fuel planning, and
compliance with environmental regulations.

I[IK-2.¥.1

54.

IMepeBectu cenyronuii TekcT: Space havigation and orbit mechanics involve the
planning and execution of spacecraft trajectories. This discipline requires an
understanding of gravitational forces, celestial mechanics, and propulsion systems. Space
missions, whether orbiting Earth, exploring other planets, or deploying satellites, rely on
precise calculations to achieve their objectives. Aerospace engineers and mission planners
must have a thorough understanding of these principles to design effective space missions
and ensure the successful accomplishment of mission goals.

IIK-2.¥.1

55.

IMepesectu cneayromuii Teket: Aircraft braking systems, primarily located on the main
landing gear, are essential for safe and controlled landings and ground operations. These
systems typically include disc brakes operated hydraulically or electrically.
Understanding the design, operation, and maintenance of aircraft braking systems is
crucial for pilots and aviation mechanics. Properly functioning brakes are vital for aircraft
safety, particularly during landing and taxiing, where precise speed control is necessary.

[IK-2.¥.1

56.

Iepesectu cnenyromuii Tekct: The Air Traffic Control Radar Beacon System (ATCRBS)
enhances the identification and tracking of aircraft within controlled airspace. Using
transponders on aircraft, ATCRBS provides air traffic controllers with accurate aircraft
identification, altitude, and location information. This system improves situational
awareness and airspace management, contributing to overall aviation safety. Pilots and air
traffic controllers must understand the functionality and limitations of ATCRBS and
transponder technology to effectively utilize it for safe and efficient air navigation.

[K-2.¥.1

57.

IMepeBectu cnenyromuii Texct: Autopilot systems in aviation assist pilots by
automatically controlling certain aspects of flight, such as altitude, speed, and direction.
These systems range from basic altitude hold functions to advanced systems capable of
complete flight management. Understanding autopilot technology, including its operation,
capabilities, and limitations, is essential for pilots. Proper use of autopilot enhances flight
safety and efficiency, reducing pilot workload, especially during long-haul flights or
complex navigation scenarios.

[K-2.¥.1

58.

IMeperectu cnenyromuii Texct: Spacecraft thermal control systems are vital for
maintaining temperature ranges suitable for equipment and crew in the extreme
conditions of space. These systems use a combination of passive and active methods,
including insulation, radiators, and heat exchangers, to regulate internal temperatures.
Efficient thermal management is crucial for protecting sensitive instruments, ensuring
spacecraft functionality, and providing a habitable environment for astronauts. Engineers
specializing in spacecraft design must have a comprehensive understanding of thermal
dynamics to ensure the success and longevity of space missions.

[IK-2.¥.1

59.

Iepesectu cienyromuii Texct: Airline fleet management involves strategic decisions
about the composition and maintenance of an airline's aircraft. This includes selecting the
right mix of aircraft types for the airline's routes, balancing factors like capacity, range,
fuel efficiency, and operational costs. Fleet management also encompasses aircraft
acquisition, financing, maintenance, and eventual retirement or resale. Effective fleet
management is crucial for optimizing operational efficiency, reducing costs, and
maintaining competitiveness in the airline industry.

[K-2.¥.1

60.

IMepesectu cnenyromuii Texkct: Aircraft emergency systems are critical components
designed to ensure passenger and crew safety in unforeseen situations. These systems
include emergency oxygen supplies, evacuation slides, life rafts, and fire suppression
equipment. Regular testing and maintenance of these systems are mandatory to ensure
readiness in case of an emergency. Crew training in the use of these systems is also vital,
as quick and correct responses can significantly impact the outcome of emergency
situations.

K-2.V.1




61.

Iepesectu cnenyromuii TexcT: Commercial spaceflight operations, spearheaded by
private space companies, are revolutionizing access to space. These operations encompass
a range of activities, including launching satellites, cargo delivery to space stations, and
plans for human space tourism. Commercial spaceflight presents unique challenges and
opportunities, requiring expertise in spacecraft design, launch operations, and regulatory
compliance. Understanding the dynamics of commercial space operations is essential for
those involved in this rapidly evolving sector.

I[IK-2.¥.1

62.

IMepesectu cnenyromuii Teket: Aircraft electrical power generation and distribution
systems are integral to the functioning of modern aircraft, powering systems like avionics,
lighting, and in-flight entertainment. These systems typically include generators, batteries,
converters, and a network of electrical distribution panels and wiring. Understanding the
design, operation, and maintenance of these electrical systems is crucial for ensuring the
reliability and safety of the aircraft, making it a key area of expertise for aviation
technicians and engineers.

IIK-2.¥.1

63.

Iepesectn cnemyromuii Tekct: Airborne Collision Avoidance Systems (ACAS), also
known as Traffic Collision Avoidance Systems (TCAS), are designed to prevent mid-air
collisions between aircraft. These systems monitor the airspace around an aircraft and
provide pilots with advisories or resolution advisories to avoid potential collisions.
Understanding how ACAS integrates with other aircraft systems and the operational
procedures associated with its use is crucial for pilots, contributing significantly to the
safety of air travel.

IIK-2.¥.1

64.

IMepesectu cnenyromuii Texct: Aircraft propellers, used in many types of aircraft, work
by converting rotational motion from an engine into thrust. The design and operation of
propellers involve understanding aerodynamic principles, blade pitch, and rotational
speeds. Advanced propellers may feature variable pitch or feathering capabilities for
increased efficiency and control. Knowledge of propeller dynamics is essential for pilots
and aviation engineers, particularly in general aviation and maritime patrol aircraft.

I1K-2.B.1

65.

IMepeBectu cnenyronuii Texct: Spacecraft docking procedures, critical for missions
involving space stations or other spacecraft, require precise maneuvering and control.
This process involves careful alignment and approach, using a combination of thrusters
and guidance systems. Docking mechanisms must securely attach and seal the spacecraft,
allowing for crew transfer or cargo exchange. Understanding the complexities of
spacecraft docking is essential for astronauts and mission control personnel, requiring
skills in robotics, orbital mechanics, and manual control.

I[IK-2.B.1

66.

IMeperectu cnenyromuii Texct: Ultralight aircraft offer a unique and accessible way to
experience flight, appealing to aviation enthusiasts and aspiring pilots. These aircraft are
lightweight and generally simpler in design, often lacking sophisticated systems found in
larger aircraft. Flying ultralights requires an understanding of basic aerodynamics,
weather conditions, and specific regulations governing their operation. Ultralight aviation
provides an entry point into the world of flying, emphasizing hands-on flying skills and
an appreciation of the fundamentals of flight.

I[K-2.B.1

67.

IMepesectu ceayromuii Texct: Airspace classification and regulations define the rules
and requirements for different segments of airspace, based on factors like traffic density,
flight altitude, and the need for air traffic control. These classifications range from
controlled to uncontrolled airspace, each with specific operating rules for pilots.
Understanding airspace classifications is crucial for pilots at all levels, ensuring
compliance with regulations, safe navigation, and effective communication with air traffic
control.

[K-2.B.1

68.

IMepesectu cnenyronmii Texct: Aircraft de-icing techniques are employed to remove and
prevent the accumulation of ice on aircraft surfaces, particularly the wings and tail, which
is critical for maintaining aerodynamic performance. De-icing can be performed using
chemical de-icing fluids, heated surfaces, or pneumatic systems. Proper de-icing
procedures are essential for safe aircraft operation in cold weather conditions, requiring
careful timing and application to ensure effectiveness and compliance with safety
standards.

[IK-2.B.1




69.

Iepesectu cnenyronuii Texct: Jet fuel efficiency technologies encompass advances in
engine design, aerodynamics, and alternative fuels. Modern jet engines, like high-bypass
turbofans, offer improved fuel efficiency and reduced emissions compared to older
models. Aerodynamic enhancements, such as winglets and optimized airframe designs,
also contribute to fuel savings. Additionally, the development of sustainable aviation fuels
(SAFs) offers a potential reduction in the carbon footprint of air travel. Understanding
these technologies is crucial for environmental sustainability in aviation.

[IK-2.B.1

70.

IMepesectn crnenyromuii Teket: Airport ramp operations are essential for aircraft
servicing, encompassing tasks like baggage handling, refueling, de-icing, and catering.
Efficient management of these operations is critical for minimizing turnaround time and
maintaining flight schedules. Ground crews must adhere to stringent safety protocols to
prevent accidents, especially in busy airport environments. Understanding the logistics,
resource management, and safety aspects of ramp operations is vital for ground service
managers and personnel, ensuring smooth operations and high levels of safety and
customer satisfaction.

IIK-2.B.1

71.

IMepesectr creayromuii TekeT: Space radiation protection in spacecraft design is crucial
for astronaut safety, especially during prolonged missions. Cosmic rays and solar
radiation pose significant health risks, requiring effective shielding and habitat design.
Materials like polyethylene, which has high hydrogen content, are often used for their
protective properties. Spacecraft design also considers the orientation and duration of
missions to minimize exposure. Understanding radiation protection is essential for
spacecraft engineers and mission planners, ensuring the well-being of astronauts in the
harsh environment of space.

IIK-2.B.1

72.

Iepesectu crenyromuii Texct: Airborne weather radar systems, installed on modern
aircraft, provide pilots with real-time information about weather conditions ahead. These
systems detect precipitation, thunderstorms, and turbulence, enabling pilots to navigate
around severe weather, ensuring passenger comfort and flight safety. Understanding how
to interpret radar imagery and make informed decisions based on this data is crucial for
pilots, especially when flying in areas prone to sudden weather changes or when
operating over remote regions where ground-based weather information may be limited.

I1K-2.B.1

73.

IMepeBectu cnenyromuii Texct: Aeronautical chart reading and interpretation is a
fundamental skill for pilots. These charts provide detailed information on airspace
structures, navigation aids, terrain features, and airport data. Different types of charts,
including sectional, terminal area, and en-route charts, serve various phases of flight.
Pilots must be proficient in interpreting these charts for effective flight planning,
navigation, and compliance with airspace regulations. This skill is essential for safe and
efficient flight operations, especially in complex airspace environments.

I1K-2.B.1

74.

IMepesectu cnenyromuii Texct: Satellite communication techniques in space involve
overcoming challenges such as signal attenuation, long-distance transmission, and orbital
dynamics. Satellites use high-frequency radio waves, and increasingly, laser
communications, for data relay between space and Earth. These systems require precise
alignment and robust error correction methods to ensure reliable communication.
Understanding satellite communication is essential for aerospace engineers, satellite
operators, and communication specialists, as it plays a crucial role in global
telecommunications, Earth observation, and deep-space exploration.

[K-2.B.1

75.

Iepesectu cnenyronuii Texct: Aircraft fuel management is a critical aspect of flight
operations, involving careful calculation of fuel requirements and monitoring of fuel
consumption during flight. Efficient fuel management ensures not only the safety of the
flight by preventing fuel exhaustion but also optimizes fuel use to reduce operational
costs and environmental impact. Pilots must consider factors such as aircraft weight,
weather conditions, and route alternatives in their fuel planning. Understanding fuel
management is essential for pilots, dispatchers, and airline operators, contributing to the
overall efficiency and safety of air travel.

I[K-2.B.1

76.

IMepesectu cnemyromuii Tekct: Advanced Air Mobility (AAM) is an emerging field
focusing on new modes of air transportation, such as electric vertical takeoff and landing
(eVTOL) aircraft and drones. AAM aims to provide innovative solutions for urban
transportation, cargo delivery, and regional travel. These technologies promise to
revolutionize mobility by reducing traffic congestion, lowering carbon emissions, and
enhancing connectivity. Understanding AAM involves knowledge of aerodynamics,
electric propulsion, autonomous navigation systems, and regulatory frameworks, making
it a rapidly developing area in the aerospace industry.

[IK-2.B.1




77.

Iepesectu cnemyronuii Texet: Aircraft winglet design and function serve to improve
aerodynamic efficiency by reducing wingtip vortices, which cause drag. Winglets are
vertical or angled extensions at the wingtips that smooth the airflow, reducing drag and
improving fuel efficiency. They have become a common feature on modern aircraft,
contributing to significant fuel savings and emission reductions. Engineers and
aerodynamicists must understand the principles of winglet design and its impact on
overall aircraft performance, making it a key area in green aviation initiatives.

[IK-2.B.1

78.

IMepesectn cnenyromuii Teket: Satellite orbital decay and maintenance are critical aspects
of satellite operations, especially for those in low Earth orbit. Factors like atmospheric
drag gradually lower a satellite's orbit, potentially leading to re-entry or collision risks.
Satellite operators must monitor and adjust orbits periodically, using onboard propulsion
systems. This process requires a deep understanding of orbital mechanics, satellite
engineering, and space environment effects, ensuring the longevity and safety of satellite
missions.

IIK-2.B.1

79.

IMepesectu cnenyromuii Teket: Flight Data Recorders (FDRs), commonly known as black
boxes, are essential for accident investigation and flight safety analysis. These devices
record various flight parameters, including altitude, airspeed, and control inputs,
providing crucial data in the event of an incident. Modern FDRs are designed to withstand
extreme conditions and are key tools for understanding the sequence of events leading to
an accident. Knowledge of FDR technology and data analysis is vital for investigators,
safety experts, and engineers in the continuous improvement of aviation safety.

[IK-2.B.1

80.

Iepesectu cnenyromuii Tekct: Human factors in aviation safety encompass the study of
how human abilities, limitations, and behavior impact flight operations. This field
addresses aspects like cockpit ergonomics, crew resource management, and decision-
making processes. Understanding human factors is crucial for designing safer aircraft
cockpits, improving training programs, and developing effective safety protocols. By
considering the psychological and physiological aspects of human performance, aviation
professionals can better anticipate and mitigate potential errors, enhancing overall flight
safety and operational efficiency.

I1K-2.B.1

81.

IMepesectu cnenyronuii Tekct: Remotely Piloted Aircraft Systems (RPAS) regulations
are critical for ensuring safe and responsible use of drones in various airspace
environments. These regulations cover aspects such as operational limitations, pilot
certification, and airspace restrictions to prevent collisions and protect privacy.
Understanding RPAS regulations is essential for drone operators, manufacturers, and
policymakers. Compliance with these rules ensures the safe integration of drones into
national airspace systems, paving the way for innovative applications while maintaining
public safety and security.

I[IK-2.B.1

82.

IMepeBectu cnenyromuii TekcT: Zero-gravity effects on the human body in spaceflight
present unique physiological challenges. Extended exposure to microgravity leads to
muscle atrophy, bone density loss, and fluid redistribution. These effects require
countermeasures like exercise regimens and specialized equipment to maintain astronaut
health. Understanding these physiological changes is crucial for space mission planners,
medical researchers, and astronauts, ensuring the health and safety of crew members
during long-duration space missions and advancing human space exploration.

I[K-2.B.1

83.

IMepeBectu cenyronuii TekcT: Airport security measures and technologies are designed
to safeguard passengers, staff, and infrastructure against unlawful interference and threats.
These measures include passenger screening, baggage checks, surveillance systems, and
access control. Understanding the principles and applications of airport security is
essential for security personnel, airport managers, and policy makers. Effective security
practices not only protect against potential threats but also enhance the overall travel
experience by ensuring a safe and secure environment.

[K-2.B.1

84.

IMepesectu cnenyromuii Teket: Air traffic flow management involves optimizing the
movement of aircraft through controlled airspace and airports. This process requires
coordination between air traffic controllers, airlines, and airports to minimize delays and
maximize efficiency. Techniques such as slot allocation, strategic route planning, and
demand management are employed to manage airspace congestion and ensure smooth
traffic flow. Understanding air traffic flow management is essential for air traffic
controllers, airline operation centers, and aviation authorities, contributing to safe and
efficient airspace utilization.

[IK-2.B.1




85.

IMepesectu cnenyromuii Teket: Biomimicry in aircraft design involves emulating nature's
time-tested patterns and strategies to solve human challenges in aviation. By studying the
flight mechanisms of birds and insects, engineers can develop innovative solutions for
improving aircraft aerodynamics, fuel efficiency, and noise reduction. This
interdisciplinary approach combines insights from biology, aerodynamics, and materials
science, offering exciting possibilities for sustainable and efficient aircraft design.
Understanding biomimicry principles is essential for aerospace engineers and designers
seeking to push the boundaries of conventional aviation technology.

[IK-2.B.1

86.

IMepesectu cnenyromuii Texct: Aircraft engine vibration analysis is crucial for early
detection of potential engine issues and preventive maintenance. Vibration in engines can
indicate imbalances, misalignments, or component wear. Continuous monitoring and
analysis of vibration data help in maintaining engine health and preventing failures.
Understanding the principles of vibration analysis is vital for aircraft maintenance
engineers and technicians, as it ensures the reliability and safety of aircraft engines,
contributing to the overall operational efficiency of the fleet.

IIK-2.B.1

87.

IMepesectr cremyromuii TekcT: Space suit design and functionality are critical for
astronaut protection in the harsh environment of space. Space suits provide life support,
temperature regulation, and protection from micrometeoroids and radiation. They are
designed to facilitate mobility and dexterity, enabling astronauts to perform
extravehicular activities. Understanding space suit technology is essential for engineers
and designers involved in human space exploration, ensuring astronaut safety while
allowing effective operation in space.

IIK-2.B.1

88.

IMepesectu crenyromuii Texct: Aircraft lighting systems, including navigational, landing,
and cabin lights, play a vital role in the operation and safety of aircraft. Navigational
lights aid in collision avoidance, while landing lights enhance visibility during takeoff and
landing. Cabin lighting contributes to passenger comfort and safety. Understanding the
design, operation, and regulatory requirements of aircraft lighting systems is important for
pilots, maintenance technicians, and engineers, ensuring that these systems function
correctly and enhance the safety of flight operations.

I1K-2.B.1

89.

IMepeBectu crenyronuii Tekct: The commercial satellite launch market is a dynamic and
rapidly growing sector of the space industry. It involves deploying satellites for various
applications like communication, Earth observation, and scientific research. This market
is driven by advancements in launch technologies, reduction in launch costs, and
increasing demand for satellite services. Understanding the commercial satellite launch
market is crucial for satellite operators, aerospace engineers, and business strategists, as it
shapes global connectivity, data availability, and the future of space exploration.

I[IK-2.B.1

90.

IMepesectu cienyronuii Texct: Aeromedical evacuation procedures involve transporting
patients by air, requiring specialized aircraft configurations, medical equipment, and
trained personnel. These operations are crucial in providing timely medical care in remote
or inaccessible areas, or during emergencies and disasters. Understanding aeromedical
evacuation includes knowledge of aviation medicine, flight physiology, and logistics
planning, ensuring the safety and well-being of patients during air transport. This
knowledge is vital for medical professionals, pilots, and aviation operation planners
involved in emergency and critical care services.

[K-2.B.1

91.

IMeperectu cemyromnuii TekcT: Space exploration ethics and policies address the moral
and legal considerations of activities beyond Earth's atmosphere. This includes issues
such as planetary protection, resource utilization, and the potential for contamination of
celestial bodies. Additionally, international cooperation and the peaceful use of outer
space are key concerns. Understanding these ethical considerations and international
policies is crucial for space agencies, private space companies, and policymakers to
ensure responsible and sustainable exploration and use of space resources.

[K-2.B.1

92.

IMepesectu cnemyromuii Tekct: Advanced aircraft navigation systems have transformed
the way pilots navigate, enhancing safety and efficiency. These systems include GPS for
accurate positioning, Inertial Navigation Systems (INS) for dead reckoning, and Flight
Management Systems (FMS) that automate flight planning and en-route navigation. The
integration of these systems provides pilots with real-time information and decision-
support tools. Pilots, aviation technicians, and aerospace engineers must understand the
operation and integration of these systems to ensure optimal performance and safety in
flight.

IK-2.B.1




93.

Iepesectu cenyronuii Texct: Helicopter rescue operations are complex and demanding,
requiring precise flying skills and coordination with ground teams. These operations are
often conducted in challenging environments like mountains, seas, or disaster zones.
Helicopters' ability to hover, land in confined areas, and winch up individuals makes them
ideal for rescue missions. Pilots and rescue personnel must have specialized training in
navigation, hoist operations, and emergency procedures, ensuring the safety and
effectiveness of these critical missions.

[IK-2.B.1

94.

Iepesectu cnemyrommuii Teket: Aircraft Structural Integrity Monitoring (ASIM) involves
regular inspections and the use of advanced sensors to detect wear, fatigue, and damage in
an aircraft's structure. This proactive approach helps in identifying potential issues before
they become safety hazards. ASIM technologies include ultrasonic testing, X-ray, and
fiber optic sensors. Understanding ASIM is crucial for maintenance technicians and
engineers, as it ensures the structural health of the aircraft, enhancing safety and
reliability throughout its service life.

IIK-2.B.1

95.

IMepesectu cneayromuii Teket: Microgravity research conducted in space provides
invaluable insights into various scientific fields. In the absence of Earth's gravity,
researchers can study phenomena such as fluid dynamics, combustion, biological
processes, and material science under unique conditions. These studies have led to
advancements in medicine, technology, and our understanding of the universe. Scientists
and astronauts involved in microgravity research must have a comprehensive
understanding of these phenomena and how to conduct experiments effectively in a space
environment.

IIK-2.B.1

96.

IMepeBectu cenyromuii Tekct: Airport environmental impact and management involve
addressing the ecological consequences of airport operations, including noise pollution,
air quality, and wildlife disruption. Airports implement measures like noise abatement
procedures, emissions reduction strategies, and wildlife management programs.
Understanding the environmental impact of airports is crucial for airport managers,
environmental specialists, and policymakers. Effective environmental management
practices are essential for minimizing the ecological footprint of airports and maintaining
a balance between aviation growth and environmental sustainability.

I1K-3.3.1

97.

IMepeBectu cnemyromuii TekcT: Future trends in aerospace materials focus on developing
lighter, stronger, and more durable materials for aircraft and spacecraft. Innovations such
as graphene, nano-enhanced composites, and shape-memory alloys hold the potential to
revolutionize aerospace design, improving performance and fuel efficiency. Engineers
and researchers in this field must stay abreast of emerging materials technologies,
understanding their properties, manufacturing processes, and potential applications in the
aerospace industry.

I1K-3.3.1

98.

IMepesectu cnenyromuii Teket: Pilot decision-making and risk management involve
assessing situations, anticipating potential hazards, and making informed choices to
ensure flight safety. This process is influenced by factors such as weather conditions,
aircraft performance, and air traffic. Effective decision-making and risk management are
critical skills for pilots, requiring continuous training and experience. These skills are
essential for maintaining safety standards, particularly in challenging or emergency
situations, and are a key focus in pilot training programs.

IK-3.3.1

99.

IMepeBectu cienyronuii Tekct: Spacecraft battery technology is a critical component of
space missions, providing power for onboard systems and instruments. Advances in
battery technology, such as lithium-ion and solid-state batteries, offer higher energy
density, longer life, and improved safety. Understanding spacecraft battery technology is
essential for engineers and mission planners, as it impacts the design, operation, and
longevity of space missions. This knowledge is crucial for ensuring reliable power supply
in the extreme conditions of space.

IK-3.3.1

100.

Iepesectu cnenyronuii Texet: Aircraft ground handling safety practices are vital to
prevent accidents and ensure the smooth operation of airport services. These practices
include proper training of ground personnel, adherence to safety protocols, and the use of
appropriate equipment. Safety in ground handling operations is crucial for preventing
injuries, aircraft damage, and service disruptions. Understanding and implementing
effective safety practices is essential for ground handling staff, supervisors, and airport
operators.

[K-3.3.1




101.

IMepesectu cnenyromuii Teket: Aviation cybersecurity challenges have become
increasingly significant with the digitalization of aircraft and air traffic management
systems. Cyber threats can affect communication, navigation, and control systems, posing
risks to flight safety. Understanding aviation cybersecurity involves knowledge of
network security, system vulnerabilities, and threat mitigation strategies. Aviation
professionals, including pilots, engineers, and IT specialists, must be aware of
cybersecurity best practices to protect against potential cyber attacks and ensure the
integrity of aviation systems.

IK-3.3.1

102.

IMepesectu cnemyromuii Tekct: Interstellar space mission concepts explore the
possibilities of traveling beyond our solar system, pushing the boundaries of current
technology and physics. These missions require advanced propulsion methods, long-
duration life support systems, and autonomous navigation. Understanding the challenges
and potential technologies for interstellar travel is crucial for astronomers, physicists, and
aerospace engineers. Such concepts inspire innovative research in areas like nuclear
propulsion, space-time physics, and sustainable life support, paving the way for future
exploration of the cosmos.

I1K-3.3.1

103.

Iepesectu cneayromuii Teket: Aircraft anti-collision lights, comprising red and white
flashing lights, are designed to increase an aircraft's visibility to other aircraft, especially
during night or low-visibility conditions. These lights are a critical safety feature, helping
to prevent mid-air and ground collisions. Understanding the regulatory requirements,
operational procedures, and maintenance of these lighting systems is important for pilots
and aviation technicians, ensuring that aircraft remain visible and safe during all phases of
flight.

IK-3.3.1

104.

IMepeBectu cnenyromuii Texct: Aircraft weather radar operation is vital for detecting and
navigating around severe weather conditions during flight. These radar systems provide
real-time information on storm development, intensity, and movement, helping pilots
avoid hazardous weather such as thunderstorms and turbulence. Understanding how to
interpret and use weather radar data is crucial for pilots, enabling them to make informed
decisions for route adjustments and maintaining passenger comfort and flight safety.

IK-3.3.1

105.

IMepesectu crenyromuii Texct: Satellite geostationary orbits, positioned approximately
35,786 kilometers above the Earth's equator, allow satellites to match the Earth's rotation,
appearing stationary relative to the ground. This orbit is ideal for communication,
broadcasting, and weather observation satellites, providing consistent coverage over
specific regions. Understanding the mechanics and applications of geostationary orbits is
essential for satellite engineers and operators, as it involves complex considerations of
orbital mechanics, satellite deployment, and long-term station-keeping.

I1K-3.3.1

106.

Ieperectu cnemyromuii Tekct: Airline passenger service innovations aim to enhance the
overall travel experience through improvements in comfort, convenience, and
connectivity. This includes advancements in seat design, in-flight entertainment systems,
onboard Wi-Fi, and personalized service offerings. Airlines continuously explore new
technologies and service models to meet evolving passenger expectations and
differentiate themselves in a competitive market. Understanding these innovations is
crucial for airline managers, customer service teams, and design professionals, as they
strive to create a more enjoyable and efficient travel experience.

IK-3.3.1

107.

IMepesectu cnenyromuii Texct: Rocket staging and separation mechanics are fundamental
aspects of rocket design, allowing for the sequential shedding of parts during ascent to
reduce weight and increase efficiency. Each stage of a rocket typically contains its own
engines and fuel supply, which are jettisoned once expended. Understanding the
principles of staging and separation, including timing, structural design, and pyrotechnic
systems, is crucial for aerospace engineers and rocket scientists, as it directly impacts the
success of space launch missions.

IK-3.3.1

108.

IMepesectu cnenyromuii Teket: Helicopter flight training encompasses both theoretical
knowledge and practical skills, including mastering maneuvers like hovering,
autorotation, and emergency procedures. Training programs focus on flight dynamics,
navigation, meteorology, and safety practices, preparing pilots for the unique challenges
of helicopter flying. Understanding helicopter aerodynamics, systems, and controls is
essential for aspiring helicopter pilots, requiring a combination of classroom learning and
hands-on flight experience to achieve proficiency and certification.

[K-3.3.1




109.

IMepesectu cnenyromuii Texet: Spacecraft heat shield design is critical for protecting
spacecraft and their occupants during re-entry into Earth's atmosphere. Heat shields are
designed to absorb and dissipate the intense heat generated by atmospheric friction, using
materials that can withstand extreme temperatures. Engineers must understand the
principles of aerothermal heating, material science, and structural integrity to design
effective heat shields, ensuring the safe return of spacecraft and astronauts from space
missions.

IK-3.3.1

110.

IMepesectu cnenyromuii Teket: Aircraft flight control system redundancy is essential for
enhancing safety and reliability. Redundant systems ensure that if one component fails,
another can take over its function, preventing loss of control. This includes multiple
independent control systems, backup power sources, and duplicated sensors.
Understanding the design and operation of redundant flight control systems is important
for pilots, engineers, and maintenance personnel, ensuring continued safe operation of the
aircraft in the event of a system failure.

I1K-3.3.1

111.

IMepesectu cneayromuii Teket: Air traffic controller training and skills development
involve extensive education in areas like airspace management, communication protocols,
emergency procedures, and the use of radar and other surveillance systems. Controllers
must possess strong decision-making abilities, situational awareness, and stress
management skills to manage the safe and efficient flow of air traffic. Continuous training
and proficiency assessments are essential for air traffic controllers, ensuring they remain
adept at handling the complex and dynamic environment of air traffic control.

IK-3.3.1

112,

IepeBectu cremyromuii TekcT: Sonic boom phenomenon and mitigation are important
considerations in supersonic flight. Sonic booms occur when an aircraft exceeds the speed
of sound, creating shock waves that reach the ground as a loud noise. Mitigation
strategies include aircraft design optimizations to minimize shockwave impact and flight
path planning to avoid populated areas. Understanding the physics of sonic booms and the
technologies for their reduction is important for aerospace engineers and designers
working on supersonic and hypersonic aircraft.

I1K-3.3.1

113.

IMepesectu cnenyromuii Texct: Aircraft cabin pressurization mechanics involve
maintaining a comfortable and safe cabin environment at high altitudes, where outside air
pressure is low. Pressurization systems use engine bleed air or compressors to pump air
into the cabin, maintaining a pressure equivalent to a lower altitude. This system is crucial
for passenger comfort and preventing hypoxia. Understanding the operation, control, and
maintenance of pressurization systems is essential for pilots and aviation technicians,
ensuring the health and safety of everyone onboard during high-altitude flights.

I1K-3.3.1

114.

IMeperectu cnemyronuii Tekct: Private spaceflight companies have transformed space
exploration and access, introducing new dynamics to the industry. These companies are
developing technologies for launching satellites, cargo delivery to space stations, and
even human space tourism. The rise of private space ventures has spurred innovation,
reduced costs, and increased the frequency of space missions. Understanding the business
models, regulatory challenges, and technological advancements of private spaceflight is
crucial for professionals in the aerospace industry, as it reshapes the landscape of space
exploration and utilization.
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115.

IMepesectu cnenyronuii Texct: Aircraft landing techniques in adverse conditions, such as
crosswinds, wet or short runways, require advanced piloting skills and comprehensive
knowledge of aircraft performance. Pilots must be adept at techniques like crabbing or
sideslipping, and understand the limitations of their aircraft in various environmental
conditions. Effective training and experience are crucial for ensuring safe landings in
challenging situations, making this a critical area of focus for pilot proficiency and safety.

IK-3.3.1

116.

IMepesectu cnenyromuii Texet: Satellite remote sensing applications offer invaluable
insights in fields like environmental monitoring, resource management, and urban
planning. Satellites equipped with sensors like cameras, radars, and spectrometers collect
data about the Earth's surface and atmosphere. This data is used for applications such as
tracking climate change, monitoring natural disasters, and mapping land use.
Understanding satellite remote sensing technologies and data analysis is important for
scientists, environmentalists, and policy makers, as it provides critical information for
decision-making and research.
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117.

IMepesectu cnenyromuii Teket: UAV photogrammetry and mapping involve capturing
aerial images and processing them into accurate 3D models and maps. This technology is
widely used in fields such as surveying, agriculture, and conservation. UAVs equipped
with cameras and GPS enable efficient, large-scale data collection. Understanding UAV
operation, photogrammetry principles, and data processing is essential for professionals in
geospatial science, surveying, and environmental studies, offering efficient and cost-
effective solutions for mapping and analysis.

IK-3.3.1

118.

IMepesectn cneayromuii Teket: Airport runway design and operation involve
considerations such as length, orientation, surface material, and lighting. Runways must
accommodate various aircraft types, weather conditions, and navigational requirements.
Efficient runway design and operation are crucial for safe takeoffs and landings, as well
as for minimizing delays and maximizing airport capacity. Professionals in airport design
and management must understand these factors to ensure the safe and efficient movement
of aircraft at airports.

I1K-3.3.1

119.

IMepesectu cienyromuii Texct: Aircraft tire technology and maintenance are key
components of aircraft safety. Tires must withstand heavy loads, high speeds, and varied
runway conditions. Regular inspections, pressure checks, and maintenance are essential
for preventing tire failures, which can lead to serious accidents. Understanding tire
composition, wear patterns, and replacement criteria is important for maintenance crews
and engineers, ensuring that aircraft tires are reliable and safe for every flight.
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120.

IMepesectu cnenyronuii Texct: Human spaceflight physiology and health research
focuses on understanding how the space environment affects astronauts’ bodies. Extended
periods in microgravity lead to changes like muscle atrophy, bone density loss, and fluid
shifts. Researchers study these effects to develop countermeasures and medical protocols
to protect astronauts' health on long-duration missions. Understanding space physiology is
crucial for space mission planners, medical professionals, and astronauts, ensuring health
and performance are maintained during space exploration.
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121,

IMepesectu cneayromuii Teket: Aviation environmental regulations and compliance
address the industry's impact on air quality, noise, and climate change. Airlines and
airports must comply with regulations on emissions, noise abatement, and sustainable
practices. Understanding these environmental regulations is essential for industry
professionals to ensure compliance and minimize the environmental footprint of aviation
activities, while balancing economic and operational considerations.

I1K-3.3.1

122.

IMepesectu cnemyromuii Tekct: Spacecraft orbital maneuvers and adjustments are
essential for mission success, involving precise changes in a spacecraft's trajectory or
orbit. These maneuvers are executed using onboard propulsion systems and require
careful planning and execution. Understanding orbital mechanics, propulsion technology,
and fuel management is crucial for mission controllers and spacecraft engineers, enabling
them to navigate spacecraft to desired locations, whether for satellite positioning,
rendezvous with other spacecraft, or interplanetary exploration.
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123.

IMepesectu cnenyronuii Texct: Aircraft emergency landing procedures are critical skills
for pilots, involving protocols and maneuvers to safely land an aircraft during unforeseen
situations. These scenarios can range from engine failures to cabin depressurization.
Pilots must rapidly assess the situation, communicate with air traffic control, and execute
contingency plans. Training for emergency landings involves simulator sessions and
thorough knowledge of aircraft systems and performance characteristics. Mastery of these
procedures is essential for ensuring the safety of passengers and crew in emergency
situations.
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124,

[Mepeectu cnenyromuii Teket: Aircraft propellers convert engine power into thrust via
aerodynamically shaped blades. Understanding propeller dynamics, including pitch
adjustment and rotational speeds, is crucial for efficient aircraft operation. Propellers on
many small aircraft and some turboprops are variable-pitch, allowing pilots to optimize
performance across different flight conditions. Knowledge of propeller mechanics is
essential for pilots and aviation technicians, particularly in general aviation and regional
airline operations, to ensure optimal performance and maintenance of these crucial
components.
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125.

IMepesectu cnemyronuii Texct: Spacecraft docking in orbit is a complex operation,
requiring precision and careful planning. The process involves aligning the spacecraft
accurately and gently making contact with the docking station or another spacecraft. This
operation is critical for missions involving space stations, satellite servicing, or crew
transfers. Understanding spacecraft docking procedures requires knowledge of orbital
mechanics, spacecraft control systems, and rendezvous techniques. It's crucial for
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astronauts and mission control teams to execute these maneuvers safely and successfully.

126.

Iepesectu cnenyromuii Teket: Ultralight aircraft operation offers a unique and accessible
introduction to aviation, appealing to hobbyists and aspiring pilots. These lightweight
aircraft, often simple in design, provide a hands-on flying experience. Pilots of ultralights
must understand basic aerodynamics, weather considerations, and specific regulations
governing their operation. Training focuses on manual flying skills, safety procedures,
and navigation basics, making ultralight aviation a popular choice for those seeking an
affordable and intimate flying experience.

I1K-3.3.1

127.

IMepesectu cnenyromuii Teket: Airspace classification determines the rules and
requirements for different segments of the sky, dictating how aircraft can operate within
each class. From controlled environments requiring constant communication with air
traffic control to uncontrolled spaces where pilots fly at their discretion, understanding
airspace classifications is vital for safe and legal flight operations. Pilots must navigate
these spaces while complying with regulatory standards, making knowledge of airspace
types and their corresponding rules essential for safe and efficient flight planning.

IK-3.V.1

128.

Iepesectu cnenyronuii Texct: Aircraft de-icing involves removing ice from the aircraft's
surfaces, particularly wings and control surfaces, to maintain proper aerodynamic
performance. This process is crucial in cold weather operations. De-icing techniques
include applying heated fluids and using mechanical systems to prevent ice accumulation.
Pilots, ground crew, and maintenance personnel must understand the principles and
practices of aircraft de-icing to ensure safe operations under icy conditions, adhering to
specific procedures and timing for effective de-icing.

IK-3.¥.1

129.

Iepesectu cnenyromuii Texct: Jet fuel efficiency advancements have significant
implications for aviation's environmental impact and economic viability. Modern jet
engines with higher bypass ratios and advanced combustion technologies offer improved
fuel efficiency. Aerodynamic enhancements, like winglets and optimized airframes, also
contribute to reducing fuel consumption. Alternative fuels, including biofuels and
synthetic fuels, are being explored to reduce greenhouse gas emissions. Understanding
these technologies and their implementation is crucial for aerospace engineers, airline
operators, and environmental policymakers in the pursuit of sustainable aviation.

IK-3.¥.1

130.

[MepeBectu cnenyromuii Texct: Airbus's commitment to innovation in aerospace is
exemplified through the use of Siemens NX for CAD in the development of the A350.
This tool enables Airbus engineers to meticulously craft aerodynamic designs and ensure
structural integrity, vital for the A350's operational efficiency and passenger safety.
Siemens NX’s comprehensive capabilities in 3D modeling, simulation, and analysis are
integral to Airbus's process of designing state-of-the-art commercial aircraft, showcasing
their dedication to technological advancement and excellence in aerospace engineering.
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131.

Iepesectu cemyromuii Tekct: The integration of CATIA in Airbus's A380 project
demonstrates the advanced capabilities of modern CAD tools. With CATIA, engineers at
Airbus can optimize aerodynamics and interior layouts, crucial for enhancing the flight
efficiency and passenger comfort of A380. The tool's 3D modeling and simulation
capabilities enable a comprehensive approach to aircraft design and development,
aligning with Airbus's commitment to innovation in commercial aviation. The use of
CATIA in this project reflects the ongoing evolution of technology in the aerospace
industry.
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132.

IMepesectu cnenyromuii Tekct: In the aerospace industry, Boeing utilizes Siemens NX for
advanced aerodynamic design. This tool enables the engineers at Boeing to create
efficient and safe aircraft models, ensuring the 787 Dreamliner meets the highest
standards of aerodynamics and safety. Siemens NX's capabilities in simulation and
structural analysis tools are crucial for enhancing aircraft performance and passenger
comfort, reflecting Boeing's commitment to maintaining leadership in commercial
aviation. The use of Siemens NX in Boeing's 787 Dreamliner project reflects the ongoing
evolution of technology in aerospace engineering.
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133.

IMepesectu cnenyromuii Texet: Airbus's A320neo program benefits significantly from
CATIA's advanced CAD capabilities. CATIA provides Airbus engineers with
sophisticated tools to design and optimize aircraft structures, crucial for enhancing the
A320neo's aerodynamic efficiency and reducing fuel consumption. This software's ability
to integrate various engineering disciplines is key to Airbus's innovative approach,
ensuring the A320neo sets new standards in single-aisle commercial aviation for both
performance and environmental sustainability

IK-3.V.1

134.

IMepesectn cneayromuii Teket: Airbus's A320neo program showcases the remarkable
benefits of utilizing CATIA's advanced CAD capabilities. With CATIA, Airbus engineers
are equipped with sophisticated tools for designing and optimizing the aircraft's
structures, a critical aspect in enhancing the A320neo's aerodynamic efficiency. This
software plays a pivotal role in reducing fuel consumption and emissions, aligning with
Airbus's commitment to environmental sustainability. CATIA's seamless integration of
various engineering disciplines underscores its contribution to setting new performance
standards in the single-aisle commercial aviation sector

IIK-3.¥.1

135.

IMepeectu cneayronuii Teket: Boeing's 777X program demonstrates the remarkable
capabilities of Siemens NX in advanced aerospace design. Utilizing NX, Boeing
engineers have access to comprehensive tools for aerodynamic modeling and structural
analysis, crucial for the 777X's unique design elements like its innovative folding
wingtips. The integration of Siemens NX into Boeing's design process is instrumental in
pushing the boundaries of aviation technology, ensuring that the 777X sets new standards
in long-haul flight efficiency, passenger comfort, and environmental sustainability in the
competitive aviation industry.
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136.

Iepesectu cnenyromuii Texct: In the realm of civil aircraft engineering, Boeing utilizes
Dassault Systemes' CATIA for comprehensive computer-aided design processes. This
advanced software enables intricate modeling and simulation of aircraft components,
playing a pivotal role in developing efficient and aerodynamic airframes. CATIA's robust
capabilities allow Boeing engineers to innovate and optimize designs with precision,
significantly reducing the need for physical prototyping. This streamlining effect not only
cuts down development time but also reduces costs, making CATIA an invaluable tool in
Boeing's design arsenal.
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137.

IMepeBectu cnenyromuii Texct: Airbus, a leading manufacturer in the aviation industry,
integrates ANSY'S for complex computer-aided engineering applications. Specializing in
structural analysis, ANSYS empowers Airbus engineers to simulate and analyze the stress
and strain on various aircraft materials under diverse flight conditions. This level of
simulation is crucial for predicting the lifespan of components, enhancing overall aircraft
safety, and fostering innovation in lightweight materials. The utilization of ANSYS
contributes significantly to the efficiency and reliability of Airbus's aircraft, aligning with
their commitment to technological advancement and safety.
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138.

Iepesectu cnenyromumii Texct: Renowned for their expertise in aircraft engine
manufacturing, Rolls-Royce effectively employs Mastercam for computer-aided
manufacturing processes. This software enables precision in the fabrication of intricate
engine components, essential for the high performance and reliability expected in civil
aviation. Mastercam's advanced capabilities in machining streamline production,
minimize errors, and ensure the highest quality in manufacturing. The precision and
efficiency provided by Mastercam are key factors in maintaining Rolls-Royce's reputation
for excellence in the aviation industry.

[K-3.¥.1

139.

IMepesectu cnenyromuii Tekct: Embraer, a prominent player in the aerospace sector,
utilizes Siemens NX, a comprehensive solution integrating computer-aided design,
manufacturing, and engineering. This versatile software aids Embraer in streamlining
their design process, enhancing efficiency from initial concept development to the final
product stage. Siemens NX's integrated approach ensures high-quality aircraft production,
meeting specific market demands and maintaining industry standards. The use of Siemens
NX underscores Embraer's commitment to innovation and excellence in aircraft design
and manufacturing.

[K-3.¥.1

140.

Iepesectu cnenyronuii Teket: Lockheed Martin, a key figure in the aerospace industry,
employs PTC Creo for advanced aircraft system design. PTC Creo's powerful modeling
capabilities enable the creation of complex geometries, essential for developing
aerodynamically efficient and technologically sophisticated aircraft. The software's robust
tools facilitate innovation in design, ensuring Lockheed Martin's aircraft meet high
performance and efficiency standards. The integration of PTC Creo in Lockheed Martin's
design process highlights their dedication to technological advancement and industry
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leadership.

141,

Iepesectu cnemyromuii Teket: General Electric's aviation division capitalizes on the
strengths of Autodesk Inventor for the design of aircraft engines. Autodesk Inventor's
three-dimensional computer-aided design capabilities allow GE's engineers to visualize
and simulate engine performance under various operational conditions. This functionality
is crucial for optimizing engine efficiency and minimizing environmental impact. The use
of Autodesk Inventor in GE's design process contributes significantly to the advancement
of engine technology, aligning with their commitment to innovation and sustainability in
aviation.

IK-3.¥.1

142.

IMepesectu cnenyronuii Texct: Bombardier Aerospace effectively integrates Dassault
Systemes' ENOVIA for product lifecycle management, overseeing the entire span of their
aircraft development, from initial design to final decommissioning. This system fosters
collaboration among global teams, ensuring streamlined development and consistency in
design and manufacturing standards across various projects. ENOVIA's role in
Bombardier's process is instrumental in maintaining high quality and efficiency, key
factors in their success as a leading aircraft manufacturer.

IK-3.V.1

143.

Iepesectu cnenyronuii Texct: Safran Aircraft Engines utilizes SolidWorks for the design
of complex engine components. The software's intuitive interface, combined with
powerful modeling tools, allows Safran's engineers to push the boundaries of engine
design. This leads to enhancements in performance and fuel efficiency, critical aspects in
modern aviation. SolidWorks' contributions to Safran's design process underscore the
importance of advanced CAD tools in achieving innovation and efficiency in aerospace
engineering.
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144.

IMepesectu cnenyromuii Texct: Honeywell Aerospace employs Siemens PLM Software
for effective product lifecycle management. This comprehensive system coordinates all
stages from design through manufacturing and maintenance. The integration of Siemens
PLM Software is crucial for Honeywell Aerospace in maintaining its leading position in
the development of advanced aerospace technologies. This software ensures efficient
process management, essential for sustaining innovation and high standards in the
dynamic field of aerospace technology.

IIK-3.¥.1

145.

Iepesectu cienyronuii Tekct: Raytheon Technologies, a leader in aerospace and
defense, integrates NX CAD for the intricate design of sophisticated aircraft systems.
This advanced software offers a comprehensive suite of tools, enabling detailed modeling
and precise simulation crucial in the development of reliable and high-performing
aerospace components. Raytheon's strategic use of NX CAD exemplifies their dedication
to leveraging cutting-edge technology in their design processes. This commitment ensures
that their products consistently meet the highest standards of quality and performance,
crucial in the highly competitive and technologically demanding aerospace industry.
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146.

IMepesectu crneqyromuii Tekct: Pratt & Whitney, renowned for their engineering
excellence in the aerospace sector, utilizes GibbsCAM for the precision manufacturing of
aircraft engine components. This advanced CAM solution enables the efficient production
of complex geometries, which is a critical factor in the performance and reliability of their
jet engines. The software's capabilities in streamlining production processes not only
enhance the quality of the final product but also significantly reduce manufacturing times.
GibbsCAM's role in Pratt & Whitney's manufacturing strategy demonstrates their
commitment to leveraging top-tier technology to maintain their status as a leader in
aircraft engine innovation.
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147.

IMepesectu cnenyromuii Texct: Northrop Grumman, a major aerospace and defense
technology company, employs Creo Parametric for their advanced aircraft design
projects. The software's comprehensive modeling and simulation capabilities enable them
to pioneer innovations in stealth technology and aerodynamics. This is particularly vital
for their cutting-edge military and civil aircraft designs. Creo Parametric's robust toolset
allows Northrop Grumman to push the limits of aircraft design, ensuring that their
products are not only technologically advanced but also meet rigorous safety and
performance standards.
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148.

Iepesectu cienyronuii Texct: Dassault Aviation, a prominent aircraft manufacturer,
integrates CATIA for designing their range of aircraft, leveraging its advanced surface
modeling and simulation capabilities. This is particularly beneficial in creating efficient
and aesthetically pleasing airframes for their market-leading private jets. CATIA's
powerful tools enable Dassault's designers to craft airframes that not only meet high
aesthetic standards but also adhere to strict performance and safety requirements,
demonstrating the software's versatility in addressing various aspects of aircraft design.

IK-3.V.1

149.

Iepesectu cnemyromuii Teket: Airbus Helicopters employs Solid Edge for designing
critical helicopter components. The CAD software's precision in modeling and simulation
plays a pivotal role in ensuring the safety and performance of their rotorcraft across
diverse operational conditions. Solid Edge allows Airbus Helicopters to address the
unique challenges of helicopter design, from aerodynamics to vibration analysis, ensuring
their aircraft meet the highest standards of safety and functionality in the demanding field
of rotorcraft aviation.
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150.

IMepesectu cnenyronuii Tekct: BAE Systems, a leading company in the aerospace and
defense sector, utilizes Fusion 360 in the prototyping of new aircraft components. Fusion
360's cloud-based collaboration features, combined with its comprehensive CAD/CAM
capabilities, facilitate rapid prototyping and testing, accelerating the pace of innovation in
aerospace engineering. This approach allows BAE Systems to shorten development
cycles, rapidly iterate designs, and bring advanced aerospace technologies to market more
quickly, underscoring their commitment to staying at the forefront of technological
advancement in the aerospace industry.

IK-3.V.1

151.

Iepesectu cnenyronuii Tekct: Leonardo S.p.A., a key player in civil aircraft engineering,
employs Pro/ENGINEER in their design and engineering processes. This integrated
CAD/CAE/CAM tool facilitates a streamlined development workflow, enhancing the
performance and safety of their aircraft designs. The software's capability to handle
complex geometries and simulations allows Leonardo's engineers to innovate and
optimize each component of their aircraft, from the structural elements to the intricate
onboard systems. Pro/ENGINEER's robust features ensure that Leonardo's aircraft not
only meet but exceed industry standards, reinforcing their commitment to delivering
cutting-edge aerospace technology.
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152.

IMepesectu cnenyrommii Texct: Gulfstream Aerospace integrates AutoCAD into their
aircraft interior design process. This software provides precision and flexibility, allowing
for the meticulous layout and customization that are hallmarks of Gulfstream's luxury
business jets. With AutoCAD, designers can create interiors that not only epitomize
comfort and elegance but also adhere to the stringent safety standards required in
aviation. This tool is essential in Gulfstream's pursuit of excellence in aircraft interior
design, ensuring that each jet meets the high expectations of their discerning clientele
while maintaining optimal functionality and safety.

IK-3.¥.1

153.

Iepesectu cnenyromuii Tekct: SpaceX utilizes ANSY'S Fluent for simulating the
complex aerodynamic properties of spacecraft. This CAE tool offers crucial insights into
fluid dynamics and thermal conditions, which are vital for ensuring the safety and
efficiency of spacecraft. The software's advanced simulation capabilities enable SpaceX
engineers to make informed design decisions, optimizing spacecraft performance for both
atmospheric reentry and space travel. ANSY'S Fluent's role in SpaceX's design process is
a testament to the importance of high-fidelity simulations in the development of
innovative and reliable space technologies.

[K-3.¥.1

154.

IMepesectu cnenyromuii Teket: Boeing Commercial Airplanes employs ARAS Innovator
for managing the product lifecycle of their commercial jets. This PLM system ensures
efficient collaboration and data management across all stages of aircraft development,
from initial design to end-of-life. ARAS Innovator's flexibility and scalability are key in
handling the complex and dynamic nature of commercial aircraft development, enabling
Boeing to maintain high standards in safety, performance, and customer satisfaction. The
use of this advanced PLM solution underlines Boeing's commitment to continuous
improvement and innovation in the competitive field of commercial aviation.
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155.

IMepeectu crnemyromuii Tekct: Textron Aviation uses DELMIA for optimizing their
manufacturing processes in civil aircraft production. This digital manufacturing solution
aids in efficient planning and execution of production activities, ensuring high-quality
standards are met consistently. DELMIA's capabilities in process simulation and
workflow optimization are crucial for Textron Aviation in maintaining their reputation for
quality and reliability. By utilizing this advanced manufacturing tool, Textron Aviation
can effectively manage production schedules, reduce waste, and ensure that each aircraft
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meets the stringent requirements of civil aviation.

156.

IMepesectu cnemyromuii Tekct: Embraer leverages Autodesk's AutoCAD for intricate
aircraft electrical systems design. This CAD tool allows for detailed schematics and
layout planning, crucial in the complex wiring and systems integration in modern aircraft.
AutoCAD's precision and versatility facilitate Embraer's electrical engineers to innovate
and optimize electrical systems, ensuring reliability and efficiency. The tool's ability to
handle detailed designs and revisions is key in meeting the rigorous safety standards and
functional requirements in civil aviation.
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157.

IMepesectu cnenyronuii Tekct: BAE Systems harnesses the power of Siemens Digital
Industries Software for enhancing its aircraft manufacturing processes. This suite,
including NX and Teamcenter, provides an integrated environment for CAD, CAM, and
PLM. It enables BAE to streamline workflows, from design to production, ensuring that
each stage of aircraft manufacturing is efficient and error-free. The implementation of this
technology demonstrates BAE Systems' commitment to employing advanced tools for
maintaining high standards of quality and efficiency in the competitive aerospace sector.
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158.

Iepesectu cnenyrontuii Texct: Airbus Defence and Space leverages CADMATIC for
designing complex spacecraft components. This specialized CAD tool enables precise
modeling and detailed analysis, essential in the intricate realm of space engineering.
CADMATIC's advanced features allow Airbus engineers to simulate extreme space
conditions, ensuring the reliability and resilience of spacecraft components. This software
plays a crucial role in Airbus's ability to innovate in space technology, facilitating the
development of spacecraft that meet rigorous international standards and withstand the
harsh conditions of space travel.
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159.

IMepesectu cnenyronuii Texct: Mitsubishi Heavy Industries Aerospace uses NX for
designing and manufacturing their regional jet aircraft. NX's integrated CAD/CAM/CAE
capabilities enable Mitsubishi to handle complex aircraft geometries and perform detailed
analyses. This tool streamlines their design process, enhancing efficiency from concept to
production. NX's role in Mitsubishi's manufacturing strategy underlines their commitment
to leveraging advanced technology for maintaining high standards of quality and
precision in aerospace engineering.

I1K-3.B.1

160.

IMepesectu cienyronuii Texct: Thales Group employs Altair's OptiStruct for structural
optimization in avionics systems design. This powerful CAE tool allows for advanced
analysis and optimization of component structures, crucial in the weight-sensitive domain
of aerospace. OptiStruct's capabilities enable Thales engineers to innovate and refine
designs, achieving optimal performance while adhering to strict safety standards. The use
of OptiStruct illustrates Thales Group's dedication to employing state-of-the-art
technology in the development of high-performance avionics systems.
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161.

IMeperectu cnenyronmii Texct: Collins Aerospace utilizes SOLIDWORKS for designing
aircraft interior components. This CAD software allows for detailed modeling and
simulation, vital in creating ergonomic and safe interiors for commercial aircraft.
SOLIDWORKS' user-friendly interface and robust capabilities enable Collins Aerospace
to innovate in cabin design, enhancing passenger comfort and safety. The software's role
in their design process underscores their commitment to delivering superior aircraft
interiors that combine aesthetics, functionality, and safety.

[IK-3.B.1

162.

IMepesectu cnenyromuii Teket: Embraer leverages PTC Windchill for managing the
product lifecycle of their commercial jets. This PLM system provides a collaborative
environment for managing data and processes across the entire aircraft development
cycle. Windchill's capabilities in process optimization and data management are essential
for Embraer in maintaining efficiency and consistency in their product development,
ensuring that each aircraft meets the highest standards of quality and performance.

[IK-3.B.1

163.

Iepesectu cnemyronuii Teket: Rolls-Royce integrates HyperMesh for advanced mesh
generation in engine component simulations. This CAE tool provides high-quality
meshing capabilities, crucial for accurate finite element analysis in engine design.
HyperMesh's advanced features enable Rolls-Royce engineers to perform detailed
simulations, optimizing engine performance and efficiency. The use of HyperMesh
reflects Rolls-Royce's commitment to precision and innovation in the development of
high-performance aircraft engines.
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164.

IMepesectu cnenyromuii Teket: Sikorsky, a Lockheed Martin company, employs LMS
Imagine.Lab Amesim for simulation and analysis in helicopter design. This CAE software
allows for comprehensive modeling of helicopter dynamics, crucial for optimizing
performance and safety. Amesim's robust simulation capabilities enable Sikorsky
engineers to predict and enhance the behavior of helicopter systems under various
conditions, ensuring the reliability and efficiency of their rotorcraft.

[IK-3.B.1

165.

IMepeBectu cnenyromiuii TekcT: Textron Aviation uses AutoForm for precision in
manufacturing sheet metal components for their aircraft. This specialized software
streamlines the forming process, ensuring accuracy and quality in sheet metal parts.
AutoForm's simulation capabilities allow Textron engineers to predict material behavior
and optimize tooling designs, crucial for maintaining high standards in aircraft
manufacturing. The integration of AutoForm demonstrates Textron Aviation's dedication
to employing innovative tools for excellence in aircraft production.

[IK-3.B.1

166.

IMepesectu cnemyromtuii Tekct: Saab Aerospace employs CATIA for designing their
advanced fighter jets. This CAD tool's sophisticated modeling and simulation capabilities
enable Saab engineers to develop aerodynamically efficient and structurally sound
aircraft. CATIA's role in Saab's design process is instrumental in maintaining their
position as a leader in military aviation, ensuring their fighter jets meet stringent
performance and safety requirements.
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167.

IMepesectu cneayromuii Teket: Spirit AeroSystems integrates Enovia for collaborative
engineering and product data management in aircraft component manufacturing. Enovia's
PLM capabilities enable Spirit AeroSystems to streamline workflows and enhance
collaboration across various teams. This system is crucial in managing complex data and
processes, ensuring high-quality production and efficient project management in the
competitive field of aerospace component manufacturing.
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168.

Iepesectu cnenyromuii Texct: Mitsubishi Heavy Industries Aerospace utilizes NX for
comprehensive design and manufacturing of their regional jet aircraft. This integrated
CAD/CAM/CAE solution streamlines the entire process, from intricate design work to
efficient production. NX's robust capabilities in handling complex aircraft geometries and
performing detailed analyses enhance Mitsubishi's efficiency, from conceptualization to
the production stage. This powerful tool underscores Mitsubishi's commitment to
employing cutting-edge technology, ensuring quality and precision in their aerospace
engineering endeavors, reflecting their dedication to maintaining high standards in a
competitive industry.
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169.

Iepesectu cienyromuii Texct: Thales Group employs Altair's OptiStruct for structural
optimization in avionics systems design. This powerful CAE tool enables advanced
analysis and optimization of component structures, crucial in the weight-sensitive domain
of aerospace engineering. OptiStruct's capabilities allow Thales engineers to refine
designs, achieving optimal performance while adhering to strict safety standards. The
employment of OptiStruct underlines Thales Group's commitment to state-of-the-art
technology in developing high-performance avionics systems, showcasing their focus on
innovation and safety in their aerospace products.
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170.

IMeperectu cnenyromuii Tekct: Collins Aerospace uses SOLIDWORKS for designing
intricate aircraft interior components. This CAD software enables detailed modeling and
simulation, essential for creating ergonomic and safe interiors for commercial aircraft.
The user-friendly interface and robust capabilities of SOLIDWORKS allow Collins
Aerospace to excel in cabin design, enhancing passenger comfort and safety. Their
commitment to superior aircraft interiors is evident in their choice of SOLIDWORKS,
which combines aesthetics, functionality, and safety in their innovative design process.

[IK-3.B.1

171.

IMepesectu cnenyromuii Teket: Embraer leverages PTC Windchill for managing the
product lifecycle of their commercial jets, providing a collaborative environment for
efficient data and process management. This PLM system is crucial for Embraer, enabling
them to maintain efficiency and consistency throughout their product development cycle.
Windchill's capabilities in optimizing processes and managing complex data ensure that
each aircraft produced meets the highest standards of quality and performance, reflecting
Embraer's dedication to excellence in the competitive field of commercial aviation.

[IK-3.B.1

172.

Iepesectu cemyronuii Teket: Rolls-Royce integrates HyperMesh for advanced mesh
generation in their engine component simulations. This CAE tool is essential for
performing accurate finite element analyses, a key aspect of engine design. HyperMesh's
high-quality meshing capabilities enable Rolls-Royce engineers to conduct detailed
simulations, optimizing engine performance and efficiency. The adoption of HyperMesh
in their workflow reflects Rolls-Royce's commitment to precision and innovation in
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developing high-performance aircraft engines, ensuring their position as a leader in
aerospace technology.

173.

IMepesectu cnemyrommii Teket: Sikorsky, a Lockheed Martin company, employs LMS
Imagine.Lab Amesim for comprehensive simulation and analysis in helicopter design.
This CAE software allows for detailed modeling of helicopter dynamics, which is
essential for optimizing performance and safety. Amesim's robust simulation capabilities
enable Sikorsky engineers to predict and enhance helicopter systems' behavior under
various conditions, ensuring reliability and efficiency in their rotorcraft designs.

IK-3.B.1

174.

IMepeBectu cnenyromuii Tekct: Textron Aviation uses AutoForm for precision in
manufacturing sheet metal components for their aircraft. This specialized software
ensures accuracy and quality in the forming process of sheet metal parts. AutoForm's
simulation capabilities allow Textron engineers to predict material behavior and optimize
tooling designs, which is crucial for maintaining high standards in aircraft manufacturing.
The integration of AutoForm in Textron Aviation's manufacturing process demonstrates
their dedication to employing innovative tools for excellence in aircraft production.

[IK-3.B.1

175.

IMepeBectu cnenyronuii Texct: Saab Aerospace employs CATIA for designing their
advanced fighter jets, utilizing the software's sophisticated modeling and simulation
capabilities. CATIA enables Saab engineers to develop aerodynamically efficient and
structurally sound aircraft, an essential factor in military aviation. CATIA's role in Saab's
design process is instrumental in maintaining their position as a leader in the field,
ensuring their fighter jets meet stringent performance and safety requirements, and
demonstrating their commitment to cutting-edge technology and design excellence.

IK-3.B.1

176.

IMepesectu cneayromuii Teket: Spirit AeroSystems integrates Enovia for collaborative
engineering and product data management in aircraft component manufacturing. This
PLM system enhances collaboration across teams and streamlines workflows, crucial for
managing complex data and processes in aerospace component production. Enovia's
capabilities ensure high-quality production and efficient project management, reflecting
Spirit AeroSystems' commitment to innovation and excellence in the competitive field of
aerospace manufacturing.

I1K-3.B.1

177.

IMepesectu cienyronuii Texct: Aerospace Engineering's Technological Revolution: The
integration of CAD/CAM/CAE tools in aerospace engineering has brought about a
significant revolution. These technologies go beyond traditional design and
manufacturing approaches, enabling intricate management of complex geometries and
comprehensive analytical processes. The evolution towards these integrated solutions
signifies a pivotal change in aerospace engineering, where precision, innovation, and
quality converge. This shift is redefining the industry's landscape, propelling it towards a
future where technological mastery and advanced engineering practices lead the way in
creating cutting-edge aircraft and spacecraft.

[K-3.B.1

178.

IMepesectu crneayromuii Tekct: Avionics Systems Design Advancements: The avionics
systems design sector is experiencing a transformative era with the emergence of
advanced structural optimization tools. These sophisticated CAE solutions extend the
capabilities of engineers, allowing them to conduct in-depth component analysis and
optimization, particularly focusing on weight-sensitive elements. This technological
progression is pivotal in advancing the performance and safety of aerospace systems,
setting new industry standards and promoting a culture of continuous technological
innovation and excellence.

[IK-3.B.1

179.

[Mepesectu cnenyromuii Teket: Innovative Trends in Aircraft Interior Design: Aircraft
interior design is undergoing a substantial transformation driven by advancements in
CAD software. This shift is revolutionizing the way interiors are conceptualized, focusing
on ergonomic designs that prioritize passenger safety and comfort. The move towards a
more integrated design approach blends functionality, aesthetics, and safety, setting new
benchmarks in the aviation industry. This trend reflects a broader shift where innovative
design meets practical application, paving the way for a new era of passenger-centric
aircraft interiors.
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180.

IMepesectu cnenyromuii Teket: Revolutionizing Aviation with PLM Systems: The
aviation industry's adoption of advanced PLM systems signifies a major leap in managing
the complete lifecycle of aircraft. These systems facilitate collaborative environments
crucial for efficient data and process management, optimizing every aspect of aircraft
development. This strategic move reflects the industry's commitment to maintaining high-
quality standards and performance in a competitive market, emphasizing the need for
streamlined efficiency, consistency, and innovation in product development.

[IK-3.B.1

181.

IMepesectn cneayromuii Teket: Enhancing Aerospace Engine Design: The approach to
engine component design in aerospace has significantly evolved with the incorporation of
advanced mesh generation tools. These CAE solutions, crucial for accurate finite element
analysis, are transforming engine design by enhancing precision and efficiency. This
development represents a considerable advancement in aerospace engineering, where
meticulous precision and technological innovation are fundamental to optimizing engine
performance and fulfilling the stringent requirements of contemporary aviation.

IK-3.B.1

182.

IMepesectu cnenyromuii Teket: Transforming Rotorcraft Design with Advanced Tools:
The field of rotorcraft design is witnessing a major shift with the integration of
sophisticated simulation and analysis tools. These technological advancements are
enabling more detailed and accurate modeling of helicopter dynamics, crucial for
optimizing performance and safety. This transition represents a significant development
in rotorcraft design, where enhanced reliability and efficiency are achieved through
innovative technology and insightful engineering.

[IK-3.B.1

183.

Iepesectu cnenyronuii Texct: Revolution in Aircraft Manufacturing Processes: The
aircraft manufacturing process is undergoing a significant transformation with the
introduction of precision forming tools. These specialized technologies are redefining the
production of sheet metal components, focusing on accuracy and quality. This
advancement is not just about enhancing production efficiency; it's about setting new
standards in the aerospace industry, where precision and quality are paramount. The
adoption of these tools marks a crucial development in aircraft manufacturing, aligning
innovative techniques with stringent quality standards.

IK-3.B.1

184.

IMepesectu cnenyromuii Tekct: New Frontiers in Fighter Jet Design: The design and
development of advanced fighter jets are reaching new frontiers with the integration of
sophisticated modeling and simulation technologies. This progression enables the creation
of aircraft that are aerodynamically efficient, structurally sound, and highly reliable. The
advancements in fighter jet design reflect the ongoing pursuit of technological excellence
in military aviation, where innovative design and engineering practices are crucial for
maintaining a competitive edge.

I1K-3.B.1

185.

IMepeBectu cienyromuii Tekct: INnovative Trends in Aerospace Component
Manufacturing: The adoption of collaborative engineering and product data management
systems in aerospace component manufacturing is revolutionizing workflows and team
collaboration. This significant integration is enhancing the management of complex data
and processes, ensuring high-quality production and efficient project management. This
trend highlights the industry's focus on innovation and efficiency, crucial for maintaining
competitiveness and achieving excellence in the fast-paced field of aerospace
manufacturing.

[K-3.B.1

186.

IMepesectu crneayromuii Tekct: IN aerospace engineering, Finite Element Method (FEM)
plays a pivotal role in structural integrity analysis, especially in the design of critical
components such as aircraft fuselages and wings. Engineers utilize FEM to simulate and
analyze stress, vibration, and thermal impacts under various flight conditions. This is
executed through sophisticated software like MSC Nastran, which provides an accurate
representation of material behavior and structural responses. FEM's detailed analysis is
indispensable for optimizing material distribution, ensuring structural resilience and
compliance with rigorous aviation safety standards. The insights gained from FEM
simulations guide engineers in enhancing aircraft design for better performance and
longevity.

[IK-3.B.1

187.

IMepesectu cneayromuii Teket: Digital twin technology in aerospace engineering
represents a significant leap in design and maintenance strategies. This technology creates
precise virtual replicas of physical aircraft, enabling engineers to monitor systems in real-
time and conduct predictive maintenance. Utilizing digital twins, aerospace professionals
can analyze comprehensive performance data, simulate potential failures, and assess the
impact of environmental factors on aircraft systems. This approach significantly improves
reliability and safety, leading to more efficient maintenance schedules, reduced
downtime, and lower operational costs. Digital twins also facilitate the testing of design
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modifications in a virtual environment, streamlining the development process and
enhancing the overall aircraft lifecycle management.

188.

Iepesectu cnenyromuii Texct: The use of CAD systems like CATIA in aerospace
engineering has revolutionized the design process for aircraft components. Engineers
leverage these systems to develop intricate 3D models, essential in visualizing and
optimizing aerodynamic profiles and structural configurations. CAD tools enable precise
modeling of complex geometries, facilitating the exploration of innovative designs and
the integration of novel materials. This capability is crucial for enhancing aircraft
performance, fuel efficiency, and environmental sustainability. CAD's versatility allows
for rapid prototyping and iterative design, accelerating the development cycle and
enabling engineers to respond swiftly to emerging technological trends and market
demands.

IK-3.B.1

189.

IMepesectu cnenyronuii Tekct: In aerospace engineering, CAM technologies like
Siemens NX transform CAD designs into precise manufacturing instructions. These
systems enable the automated production of complex parts such as turbine blades, crucial
for engine efficiency. NX's precision machining capabilities ensure components meet
exact specifications, vital for aircraft safety and performance. The integration of CAM in
aerospace manufacturing streamlines production processes, reduces errors, and enhances
the quality of finished components, demonstrating the significance of advanced
manufacturing technology in modern aircraft construction.

IIK-8.B.1

190.

IMepesectu cneayromruii Tekct: The role of CAE tools, particularly ANSYS Fluent, is
crucial in aerospace engineering for simulating fluid dynamics and aerodynamic forces.
Engineers use Fluent to model airflow over aircraft surfaces, optimizing design for
reduced drag and improved efficiency. These simulations aid in understanding aircraft
performance under various conditions, crucial for safety and fuel efficiency. The ability to
predict and analyze aerodynamic behavior using CAE tools is fundamental in developing
more efficient and safer aircraft, reflecting the importance of simulation technology in the
aerospace sector.

I1K-8.B.1

191.

Iepesectu cnenyronuii Texct: PTC's Windchill PLM system is integral to managing the
complex lifecycles of aerospace products. Windchill provides a centralized platform for
tracking development from design to retirement, ensuring consistent data management
and efficient collaboration. This system facilitates seamless integration of CAD, CAM,
and CAE data, streamlining product development and reducing time-to-market. PLM's
role in aerospace underscores the need for comprehensive data management and process
automation to maintain quality and efficiency in this highly specialized industry.

[IK-8.B.1

192.

IMepesectu cnenyronuii Texct: The application of digital thread in aerospace connects
disparate data streams from CAD, CAM, CAE, and PLM systems, forming a unified data
flow. This interconnectedness enhances decision-making and design agility, allowing for
rapid iteration and optimization. Digital thread technology ensures continuity and
accessibility of data throughout the product development cycle, improving product quality
and accelerating market readiness. Its implementation demonstrates the aerospace
industry's shift towards more integrated and data-driven engineering processes.

[IK-8.B.1

193.

IMepeBectu cremyronuii TekcT: Aerospace engineering's adoption of generative design,
facilitated by CAD systems like Autodesk Fusion 360, marks a new era in aircraft
component design. This approach employs algorithms to generate optimal designs based
on specified constraints and objectives, such as weight reduction or material usage.
Generative design enables the exploration of innovative geometries beyond traditional
methods, leading to more efficient and sustainable aircraft components. The integration of
this technology signifies a shift towards more automated and intelligent design processes
in the aerospace industry.

[IK-8.B.1

194.

IMepeectu cnenyromuii Teket: The use of Computational Fluid Dynamics (CFD) in
aerospace engineering, particularly through tools like Siemens' STAR-CCM+, is crucial
for analyzing fluid flow around aircraft structures. Engineers employ CFD to optimize the
aerodynamic design, reducing drag and enhancing fuel efficiency. This analysis is vital
for both commercial airliners and military jets, where performance and efficiency are
paramount. CFD's ability to simulate complex flow patterns and environmental conditions
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is indispensable in advancing aircraft design and ensuring optimal operational
performance.

195.

Iepesectu cnenyromuii Teket: Advanced Material Analysis in aerospace is significantly
enhanced by CAE tools like Altair's HyperWorks. This suite enables engineers to explore
and optimize the use of composite materials for weight reduction and increased strength.
HyperWorks' simulation capabilities are essential for understanding the stress-strain
behavior of new materials under varying conditions, ensuring their suitability for
aerospace applications. The tool's contribution to material innovation reflects the
aerospace industry's focus on developing lighter, more efficient aircraft while adhering to
strict safety standards.

[1K-8.B.1

196.

IMepesectu cnenyromuii Texkct: In the realm of digital manufacturing, aerospace
companies increasingly rely on CAM software like Mastercam for precision machining of
components. Mastercam's advanced toolpaths and simulation capabilities ensure that parts
are produced with high accuracy, essential for aerospace applications where tolerances are
incredibly tight. This technology is particularly beneficial for producing complex
geometries and parts from hard-to-machine materials, a common requirement in
aerospace engineering. The adoption of Mastercam demonstrates the industry's
commitment to leveraging state-of-the-art manufacturing techniques to maintain quality
and efficiency.

[IK-8.B.1

197.

IMepeBectu cneayronuii Tekct: The integration of PLM software, such as Dassault
Systémes' ENOVIA, in aerospace engineering facilitates collaborative product
development and lifecycle management. ENOVIA streamlines workflow from concept to
completion, allowing teams to manage design data, track changes, and ensure compliance
with industry regulations. This centralized approach to data management is crucial for
handling the complexity of aerospace projects, ensuring that all aspects of the design,
production, and maintenance processes are aligned and efficiently executed.

IIK-8.B.1

198.

IMepeBectu cnenyromuii TekcT: Aerospace engineering's shift towards Industry 4.0 is
characterized by the adoption of 10T (Internet of Things) and Al (Artificial Intelligence)
technologies. These innovations enable smarter manufacturing processes and predictive
maintenance. By integrating sensors and Al algorithms, aerospace companies can monitor
equipment performance, predict maintenance needs, and optimize production lines. This
technological evolution leads to increased efficiency, reduced downtime, and improved
product quality, showcasing the aerospace industry's progression towards a more
connected and intelligent manufacturing landscape.

I1K-8.B.1

199.

IMepesectu cneayromuii Tekct: The application of Virtual Reality (VR) in aerospace
engineering, particularly in design and testing, is revolutionizing traditional
methodologies. VR technology allows engineers to immerse themselves in a 3D
environment, closely inspecting aircraft designs and layouts. This immersive experience
is crucial for identifying design issues early in the development process, enhancing
ergonomics, and improving overall design efficiency. VR's ability to simulate real-world
conditions and scenarios also plays a key role in pilot training and system testing,
significantly reducing the need for physical prototypes.

[IK-8.B.1

200.

IMepesectu cienyronuii Texkct: IN aerospace engineering, Additive Manufacturing (AM),
commonly known as 3D printing, is employed for producing complex components with
high precision. Technologies like EOS's Direct Metal Laser Sintering (DMLS) enable the
fabrication of parts with intricate geometries, previously impossible or too costly to
manufacture. AM is particularly advantageous for producing lightweight, high-strength
components, crucial for optimizing aircraft performance. This technology also allows for
rapid prototyping, accelerating the development process and fostering innovation in
aerospace design.

[IK-8.B.1

201.

IMepesectu cneayromuii Teket: The implementation of Big Data Analytics in aerospace
engineering facilitates the analysis of vast amounts of data from aircraft sensors and
systems. By employing advanced analytics tools, engineers can extract meaningful
insights related to aircraft performance, maintenance needs, and operational efficiency.
This data-driven approach enables predictive maintenance, optimizing aircraft uptime and
reducing unexpected failures. Big Data's role in enhancing decision-making processes and
operational intelligence is becoming increasingly important in the efficient management
of modern aircraft fleets.
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202.

IMepesectu cnenyrouuii Texet: The use of High-Performance Computing (HPC) in
aerospace engineering is crucial for solving complex simulations and analyses that require
extensive computational resources. HPC systems are employed for tasks like large-scale
aerodynamic simulations, structural analysis under extreme conditions, and exploring the
aerothermal effects on spacecraft during re-entry. The power of HPC allows for more
accurate and detailed simulations, leading to better-informed design decisions and a
deeper understanding of aerospace phenomena, contributing significantly to
advancements in aircraft and spacecraft technologies.

IIK-8.B.1

203.

IMepesectn creayromuii TekeT: In aerospace engineering, Systems Engineering software
tools, like IBM's Rational DOORS, are utilized for managing complex requirements
across all stages of aircraft development. These tools enable engineers to trace, analyze,
and manage requirements, ensuring that the final product meets all specified criteria.
Effective requirement management is vital for maintaining project coherence, meeting
regulatory standards, and ensuring safety and reliability. The adoption of such software
illustrates the industry's emphasis on a systematic and integrated approach to complex
aerospace projects.

[1K-8.B.1

204.

[Mepesectu cneayronuii Teket: The increasing adoption of 10T technologies will also
have a significant impact on the workforce, as the technology enables the automation of
many tasks and the creation of new jobs that require specialized skills in areas such as
data analysis, cybersecurity, and network design. As 10T continues to evolve, it will be
important for organizations to invest in the development of their workforce, ensuring that
they have the skills and expertise required to take full advantage of this exciting and
rapidly growing technology

[IK-8.B.1

205.

Iepesectu cnenyromuii Tekct: The Internet of Things (10T) is a rapidly growing
technology trend that refers to the interconnectedness of devices and systems through the
use of sensors, actuators, and networks. The 10T has the potential to transform the way we
live and work, by enabling us to gather, analyze, and act on vast amounts of data in real-
time. The industrial Internet of Things (110T) refers to the use of these technologies in
industrial settings, with the goal of improving efficiency, productivity, and overall
competitiveness.

IIK-8.B.1

206.

[Mepesectu cnenyromuii Texct: One of the key players in the implementation of Industrie
4.0 is Siemens, which has been working to develop advanced automation and digital
solutions for the manufacturing industry. The company has been heavily involved in the
development of smart factories, which incorporate advanced technologies such as 10T,
Al, and robotics. Siemens has also been working to help companies implement these
technologies into their existing operations, providing a range of solutions and services to
support the transition to Industrie 4.0.

[IK-8.B.1

207.

IMepesectu cnenyromuii Texkct: The industrial Internet of Things (110T) is a key area of
growth for the 10T, with the technology being used to improve efficiency, reduce costs,
and increase productivity in industrial settings. For example, in the manufacturing
industry, 1loT technologies are being used to optimize production processes, improve
quality control, and reduce downtime. In the energy industry, I1oT technologies are being
used to improve energy efficiency, reduce emissions, and increase the reliability of
energy supplies.

[IK-8.B.1

208.

[Mepesectu cenyromuii Tekct: The future of 10T is exciting, with the technology
continuing to evolve and become more widely adopted. With the increasing number of
connected devices, the growth of edge computing, and the development of new loT
solutions, we can expect to see continued growth in the 10T market. The IoT will play a
key role in driving innovation and addressing some of the world's biggest challenges,
from improving sustainability to increasing productivity and efficiency.

[IK-8.B.1

209.

IMepesectu cnemyromuii Teket: Another sector that has embraced Industrie 4.0 is the
automotive industry, with companies such as Tesla and BMW leading the way in the
implementation of advanced digital technologies in their manufacturing processes. These
technologies have allowed the companies to optimize production, reduce waste, and
increase overall efficiency. This has resulted in a more sustainable and competitive
manufacturing process, which will help the companies to maintain their competitiveness
in the years to come.

[IK-8.B.1

210.

IMepeectu cneayronuii Teket: AS 10T continues to mature, we can expect to see the
development of new and innovative 10T solutions that will help to solve some of the
world's biggest challenges. For example, 10T technologies will play a key role in
addressing issues such as climate change, energy security, and resource depletion. 10T
technologies will also help to improve safety, increase efficiency, and reduce costs in
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various industries, from manufacturing to transportation to healthcare.

211.

[Mepesectu cneayronuii Teket: The future of 10T is bright, as the technology continues to
evolve and become more widely adopted. Advances in areas such as artificial
intelligence, 5G networks, and edge computing will further enhance the capabilities of
I0T systems and enable new applications and use cases. Additionally, the increasing
demand for data-driven decision making and the growing importance of the industrial
sector will continue to drive growth in the loT market.

[IK-8.B.1

212.

IMepesectu cnemyrontuii Teket: 10T applications are diverse and can be found across
many different industries, from healthcare to agriculture to transportation. In the
healthcare industry, 10T technologies are being used to monitor patient health, improve
medical treatments, and reduce costs. In agriculture, 10T technologies are being used to
optimize crop yields and improve sustainability. In the transportation industry, 10T
technologies are being used to improve safety, reduce emissions, and increase efficiency.

[1K-8.B.1

213.

[Mepesectu cnenyronuii Teket: The Internet of Things (10T) is transforming the way we
interact with technology, connecting devices and systems in new and innovative ways.
With the increasing number of connected devices, the 10T is generating vast amounts of
data that can be used to gain insights and make more informed decisions. This is leading
to new opportunities in areas such as predictive maintenance, remote monitoring, and
real-time decision making.

[IK-8.B.1

214,

[MepeBectu cnenyromuii Tekct: The implementation of Industry 4.0 requires a cultural
change within organizations, as well as a significant investment in technology. A
successful transition to Industry 4.0 requires a holistic approach that involves the entire
organization, from leadership to the shop floor. Companies must develop strategies to
take advantage of the opportunities presented by Industry 4.0, and overcome the
challenges associated with the adoption of new technologies.

IIK-8.B.1

215.

IMepesectu cnenyromuii Tekct: The Industry 4.0 concept is closely tied to the
development of the smart factory, where machines, systems, and people are connected in
real-time. The smart factory allows for the optimization of production processes,
improves product quality, and reduces waste. The integration of advanced digital
technologies, such as 10T and artificial intelligence, is enabling the creation of smart
factories that are more flexible, efficient, and innovative.

[IK-8.B.1

216.

IMepesectu cienyronuii Tekct: The integration of advanced digital technologies is
transforming the way products are manufactured, enabling the creation of highly
customized products in small quantities. This is leading to the development of new
business models, such as mass customization, that are changing the traditional
manufacturing landscape. Industry 4.0 provides new opportunities to create value for
customers, by offering highly customized products and services at a lower cost.

[IK-8.B.1

217.

IMepesectu cnenyromuii Tekct: A prominent example of a company that has implemented
Industrie 4.0 technologies is BMW, which has transformed its factory in Dingolfing,
Germany into a smart factory. The factory uses advanced technologies such as 10T, Al,
and robotics to optimize production processes, improve quality control, and reduce
downtime. The implementation of Industrie 4.0 has enabled BMW to increase production
efficiency, reduce costs, and improve overall competitiveness.

[IK-8.B.1

218.

[Mepesectu cnenyronuii Teket: The growth of 10T is also leading to the development of
new business models, with companies looking to leverage the technology to create new
products and services. For example, companies are using 10T to develop new offerings in
areas such as smart homes, wearable devices, and connected vehicles. These new

offerings are helping to create new revenue streams and driving growth in the 10T market.
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219.

[Mepesectu cnenyrouuii Teket: Another example of a company that has embraced
Industrie 4.0 is GE Appliances, which has transformed its manufacturing operations with
the implementation of advanced digital technologies. The company has used 10T devices,
Al algorithms, and robotics to automate various production processes, resulting in
increased efficiency and improved quality control. This has helped GE Appliances to
remain competitive in the highly competitive appliance market.
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[epesectu cneayrouuii Teket: The use of big data and predictive analytics is an [1K-2.3.1
important aspect of Industry 4.0. Real-time data analysis allows manufacturers to make
informed decisions, improve production processes, and optimize resource utilization. The
integration of advanced digital technologies, such as loT and artificial intelligence,
enables manufacturers to collect and analyze vast amounts of data in real-time, providing
220. valuable insights into the manufacturing process.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus1, IpeIcTaBICHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PaOOT

No i/t ITepeyeHb KOHTPOJIBHBIX PaOOT
1 IlepeBoa HAYYHO-TEXHUYECKOrO TEKCTa HA PYCCKUM SI3bIK
2 [lepeBoa HAYYHO-TEXHUUYECKOI0 TEKCTa HA MHOCTPAHHBIN S3bIK
10.4. MeTtoauueckre  MaTepuaibl,  ONpEAeNSAIolUe  MPOUEAYpbl  OICHUBAHUS

WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTAIlH O0yJaroIInuXCs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
matepuaia (yueOHviM nAAHOM He NPedyCMOMPEHO).

11.2. Metoauueckue yKazaHus JUIsi OOy4YarOIMXCs 10 YYaCTHIO B ceMuHapax (yueOHvim
NAAHOM He NPedyCMOMPEHO)

11.3. Meroauueckue ykazaHHs sl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 110JI pyKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOMU
JUCLUIUIMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YUarOIIMMCS
YMEHHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YYAIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YeHHUS KOHKPETHOW yueOHOil
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJIHEHMS 3a/1aHUN;

— obecrneueHne palMOHATIBHOTO COYETaHMs KOJJIGKTMBHOM W MHIMBHUAYaJIbHON (GopM
00yJeHUsI.

TpeOoBaHNs K HPOBENECHUIO OPAKTUYECKUX 3aHITHI
[IpakTudeckue 3aHATHS MPOBOMAATCS B COOTBETCTBUU C BU3YAIbHBIMH METOIUYECKHUMHU
yKa3aHUSAMH 10 KQKJIOMY 3aHATHIO, pa3MeIleHHbIMHU 110 aapecy https://goo.su/DzexG
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e IloaroroBka K MNPAKTHYECKOMY 3aHSITHIO BKIIOYACT 3aKpeIieHUE U yriayOJeHue
MOJIYYCHHBIX B IMPOLCCCC OCBOCHUA AUCHHUIIIIMHBL 3HAHUH.

e B mpoiiecce MOATOTOBKH K 3aHATUSAM PEKOMEHIYETCSI B3aUMHOE OOCYKICHHE MaTepHaa,
BO BpeMs KOTOPOTO 3aKpeIUisioTCS 3HaHUs, a TakkKe MpuoOpeTaercs MpakTHKa B
W3JI0KCHUU U PAa3bsICHEHUU ITOJIYYCHHBIX 3HAHWM, pa3BUBACTCS PEUb.

e [Ipu HEOOXOAUMOCTH CIIeAyeT 0OpalIaThCs 3a KOHCYIbTAIMEH K mpenoaaBateto. Vs Ha
KOHCYJIbTAIIMIO, HEOOXOJUMO XOpOLIO MPOAyMaTh BOIPOCHL, KOTOpbIe TPeOyIOT
pa3bsCHEHUS.

11.4. Meroauueckue yKa3aHus I OOyYarOIIMXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabot (yuebHvim nianom He npedycmMompeHo)

11.5. Meroauyeckue yka3aHus Il 00yJaroIIUXCsl 110 BBITOJHEHUIO KYPCOBOTO MPOEKTa/
KypCOBOU paboThI (YueOHbLM NIAHOM He NPedYCMOMPEHO)

11.6. Meroauueckue yKazaHusi sl 0OYyYaIOMIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOydaromuxcsi mo 3a04Hoil Gopme OO0ydeHHs BBIIIOJIHEHUE KOHTPOJBHBIX padoT
ABJIIETCS JIEMEHTOM TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U CAaMOCTOSITENIbHOM pabOTHI.

B mporuiecce BBIMONMHEHHS] CaMOCTOSTENBHONH PabOTHl y obOydaromierocs (opmupyercs
1enecoo0pa3Hoe IMIIaHUPOBaHUE PabOUEro BpeMeHU, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKM IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeTtoauyeckumMi ~ MaTepuaiaMM,  HalpaBSIIOIIMMH  CaAMOCTOSITENIbHYIO  paboTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYEeCKUN MaTepHa 1o JUCIHIINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3a04HOU (hopme 00yueHuUs).

11.7. MeTtoauueckue yKazaHusl Uil OOy4aroIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JVICTIATUTAHBIL.

Texkymuii KOHTpPOJIb yCIIEBa€MOCTH NPOBOJUTCA B TeUeHHE cemecTpa B (opme
TECTUPOBAHUS Ha KaXKJOM BTOpPOM 3aHSITUU. KaxabIil TecT BKIOYAaeT B ce0sl TEKCT Ha MEePEeBO/.
3a Kax[Ipli TeCT MOKHO moxyduth oT 0 10 8 GamnoB (Bcero ot 0 mo 56 Gamnos). [Tomyuennas
CyMMa 0aJlJIOB COXpaHsEeTCs /10 KOHIIa CEMECTpa U CYMMHPYETCS ¢ CyMMOM 0aJljioB, MOJy4E€HHBIX
IPY IPOXOKJICHUN TPOMEXYTOYHOH aTTeCTallUH.

11.8. Metoauueckue yka3aHHs JJi OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  artecranus  OOydarOIIUXCS — TpPEAyCMAaTpUBaeT  OlCHHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMma OICHKH 3HAHHi, MOJYYCHHBIX OOYYaIONIMMCS B IPOIECCEe
W3Yy4YEHUST BCEHW MMCITUIUTMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOM pabOThI, CITOCOOHOCTH
OPUMEHATh HMX JIUIS PEIICHUS TNPAKTUYEeCKUX 3a/1ady. DK3aMEH, KaK IMpaBWIO, MPOBOJUTCS B



MEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIAETCs aTTEeCTAllMOHHOM OLEHKOW «OTINYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY», KHEYIOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH TUCHUIUTMHBI B [IEJIOM WU IPOMEXYTOUYHasH (110 OKOHYAHUH CEMECTpa) OIleHKa 3HAHU
00y4aromuMcs 10 OTAEIbHBIM pa3fieliaM TUCIUIUIMHBI C aTTECTAllMOHHON OIICHKOW «3a4TeHO)
WIN «HE 3a4TECHO».

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
o0y4armuMcsl TpU U3YYEHUU AUCHMILTUHBL, TPU BBIMOTHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIICAOBATEILCKUX PabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

— IIpomexyrounas arrectanus (3ayet) npoBoauTCs B ¢opMme TecTupoBaHus. Kaxpiii Ouier
BKJTIIOYAET B ce0s TeKcT Ha nepeBos 00bemom 90-120 ciioB. 3a mepeBoi MOKHO MOIYYUTh OT
0 mo 44 6amnos. [TonydyeHHas cymMMa OaJIJIOB CYMMHPYETCSI C CYMMOM OaJIJIOB, MOTYyYEHHBIX
IpU MPOXOXKIECHUH MPOMEKYTOUYHON aTTeCTallH. YCIOBUEM JOIYCKa K 3a4eTy SBISETCS
BBIMIOJTHEHHE KOHTPOJIBHBIX padoT Nel 1 No2.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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