degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

o JIMCHUIIJIMHE: OO6ecneueHne 6€30IMaCHOCTH OKCIUTyaTalluu JICTATCJIbHBIX allllapaToB 110 YCJIOBHUAM
MMPOYHOCTHU

0 HANIPABJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/ISI/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: ABHaMOHHBIC TEXHOJIOTHUH

dusrex-mkona aBHAllMOHHBIX 1 LII/I(l)pOBLIX TEXHOJIOTHI
Kaq)e;[pa OPOYHOCTHU JICTATCIIbHBIX aIllapaToOB

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: I"'H. 3amyna, 1-p TexH. HayK, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl IPOYHOCTH JieTarenbHbIX anmaparos 04.06.2020



AHHOTANMA

[Iporpamma "Obecrieuenre 6€30MaCHOCTH KCILTyaTaI[MH JeTaTeIbHBIX allapaToB MO yCIOBUSAM MPOYHOCTH"
HampaBlieHa Ha W3y4YeHHE MPHUKIAJHBIX METONOB M MoOJeNeld TEeOpUH YIPYTrOCTH TNPUMEHUTENBHO K
XapaKTePHBIM JIJIi aBHACTPOCHHS TOHKOCTEHHBIM KapKaCHPOBAHHBIM KOHCTPYKIHSM W3 METATMYECKUX U
KOMITO3WIIMOHHBIX ~ MaTepuasioB. B  Kypce mH3ydaloTcsi KaK KOHTHHYyalbHbIe  (ONMUCHIBAIOIIHECS
muddepeHITMABHEIMU ~ YPaBHEHUSIMH), TaK M JUCKPETHBIC (CBOASIIMECS K OOJBIIMM CUCTEMaM
anreOpanyecKuX YpaBHEHHH) MOJIETH, a TaK)Ke COBPEMEHHBIE CXEMbl M MPUMEpHI uX pemeHus. OTaensHoe
BHHMAaHUE YIEICHO TEOPUM IUIACTHH W O0OJOYEK, YCTOWYMBOCTH, KPUTEPUSIM W HEIWHEHHBIM 3aadam
CTaTMYECKOM MPOYHOCTH, METOJY KOHEYHBIX 3JIEMEHTOB, TEPMOHANPKEHHBIM KOHCTPYKITUSIM.

1. lean u 3apa4n

Henp AucoMnInHBI
- U3y4€HUE NPUKIAIHBIX METOJ0B U MOZEJIEH TEOpUH YIPYyrocT IPUMEHUTEIbHO K XapaKTEPHbIM IS
AaBUACTPOCHUS TOHKOCTEHHBIM  KAapKaCHPOBAHHBIM  KOHCTPYKIHMSIM W3  METAJUIMYECKUX U
KOMIIO3MLIMOHHBIX MarepuajoB. B Kypce u3yyaroTcsi Kak KOHTHHYajbHblE (OIMCHIBAIOILUECS
muQQepeHIMaTbHBIMU  YPaBHEHUSIMH), TaK W JUCKPETHbIE (CBOAALIMECS K OONBIIMM CHUCTEMaM
anreOpanyecKuX ypaBHEHHH) MOJENH, a TaKKE COBPEMEHHBIE CXEMbl M IPUMEPBl HUX DPEIICHUS.
OtnenbHOE BHHMAaHHE YACNCHO TEOPUM IUIACTHH W O0OJIOYEK, YCTOWYMBOCTH, KpPUTCPUSIM H
HEJIMHENHBIM 3ajjadyaM CTaTUYECKOW NPOYHOCTH, METOAY KOHEUHBIX 3JIEMEHTOB, TEPMOHAIPSKEHHBIM
KOHCTPYKIHUSIM.

3agaum AUCUMIIHHBI
- MIOJIyYE€HHE CTYJEHTaMHU TEOPETUUYECKHUX 3HAHUMI U MPAKTHYECKUX HABBIKOB IO MX MPUMEHEHHUIO IIPH
UCCIIeJOBAaHUAX HANPSHKEHHO-I(POPMUPOBAHHOTO COCTOSHUSA M YCTOWYMBOCTH aBHAKOHCTPYKIIHIA;

- 00yueHHe yMEHHIO MPaBUIbHO MOJAEIUPOBATh U PElIaTh KOHKPETHbIE MPOOIEeMbl, BO3HUKAIOLINE ITPU
npoeKkTupoBaHuu JIA;
- TOATOTOBKAa K pa3paloTKaM M HCIIOIB30BAHHUIO COBPEMEHHOIO MPOTPAMMHOTO OOECIeUeHUs M0
npoyHocTy g DBM;

- pacIIMpeHHe U MHTETPUPOBAHUE MOJYYECHHBIX B 00JACTH MPHUKIAJHONW TEOPUH YNPYTOCTH 3HAHUH B
o0m1yto cucreMy npogeCcCHOHANBHBIX 3HAHUH CTYJICHTOB 10 IpoyHOCTH JIA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH

aHaJIu3 pe3yJbTara v MPeICTaBUTh BBIBOABI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(M3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

TEXHOJIOTUI
OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO

IPOBEACHUA HAYYHOT'O NCCICOAOBAHNA

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
— OCHOBHBIC MTOHSATHUS 00eCIIeueHUs OE30IIaCHOCTH I10 YCJIOBUSIM: CTaTUYECKOH U TEIJIOBOI POYHOCTH;
a’pOyNpPYroCTH; YCTAIIOCTHOW MPOYHOCTH M )KUBYYECTH B YCIOBHUSX IKCIUTyaTalllH;
— MOHATHS 0 cepTU(UKAIMOHHOM 0a3Kce U Tporiecce CepTUGUKAIMH 10 YCIOBHIM MTPOYHOCTH;
— METOJIBI ¥ CpeCcTBa o0eciedeH s JeTHO! rogHocTu JIA B mporecce SKCIuTyaTamiH.
YMETh:




- TIOJIB30BAaThCS CBOMMH 3HAaHMAMH MM pelleHus (yHIaMEHTANbHBIX M NPUKIAJHBIX 3a7a4 U

TEXHOJIOTHYECKHX 3a/1a4;

- JleNiaTh NPaBHIbHbBIE BBIBOJIBI U3 COIIOCTABJICHUS PE3YJIbTaTOB TEOPUU M IKCIIEPUMEHTA;

- TPOU3BOAMTH YHCICHHBIC OLICHKH M0 MOPSAKY BEIUYHHBI;

- JleniaTh KadeCTBEHHbIE BBIBO/BI IIPH MEPEX0/ie K NMPEAEIbHBIM yCIOBUSAM B U3y4aeMbIX IPOOIeMax.
BIIAJICTh!

- HaBBIKAMH OCBOCHHMSI 0OIBIIOr0 00beMa HH(pOpMaIy;

- HaBBIKaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;

- KyJNBTYpOH MOCTAaHOBKH U MOACTUPOBaHUA (PU3NUECKUX 3a]a4;

- HaBBIKAMH I'PaMOTHOM 00pabOTKM pe3yJabTaToOB SKCIEPHUMEHTA U COMOCTABIECHHS C TEOPETUUECKUMHU

JTaHHBIMH;

- TIPAKTUKOI MCCIEI0BAaHMS U PEIICHUS TEOPETUYECKUX U IPUKIATHBIX 3a/1ad.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [Ipenmer kypca. 2 1
OcHoBHble TIOHATHS. KOHTHHYyallbHBIE H
2 JACKPETHBIE MOJIEIN MPUKIIaTHON 2 1
TEOpUH YIPYTOCTH.
3 OOumii BuA KpPUTEPHEB MPOYHOCTH. ) 6
YacTHbIe Cityyau.
4 @opMBl U pelIeHUs I YCTONYUMBOCTHU ) )
IUTACTUH U 000JIOUEK.
OcobenHocTu paspylieHus
5 KOMITO3UTHBIX  3JeMeHTOB. Kputepun 4 6
npounoctu KM
6 Knaccuueckas Teopus TJIaCTHH. 4 )
I'mnoresa Kupxroda-Jlsisa.
OneMeHTHI TEOpUHN 0005109€eK.
7 PazHoBumHOCTH T pepeHITnaTbLHBIX 4 6
ypaBHEHUH 111 0007109eK.
] VYpaBHEHUSI TEOpUU AHU3OTPONHBIX MU 4 )
CJIOMCTBIX TIACTHH.
[lonatTne o wMeTome PeAyKLMOHHBIX
kodpdurmenro (MPK).  Pemenue
9 HEJIMHENHBIX 3a71a4 0 Hecylen 4 2
CIIOCOOHOCTH TOHKOCTEHHBIX
koHCTpyKui no MPK.
Hcnonb3oBanue KOHTHUHYaJIbHBIX
10 |Momeneit mpu MPOEKTHPOBAHUH KpbLjia, 4
¢rozenska u onepenus JIA.
1 Pa3purue THCTEHHBIX METOZOB PELICHUA 4
3a[a4 NPUKIaTHONW TEOPUU YIIPYTOCTH.
OcHOBHBIE ~ TOHATHSL O  MeETOAax
12 |koneunsix 31emeHTOB (MKD). BriBOI 4
OCHOBHBIX cooTHouennit MK29
13 IIpocreiimmme TUOBI HM  CceMelcTBa 4
KOHEYHBIX 3JIEMEHTOB.




CkassipHble U HOpMaJIbHbIE KOOPIUHATHI.
14 Bricokorounbie u COITIaCOBaHHbBIE 4
cemeiictrBa KO  CupennunHoBa U
JlarpanxeBa Tuma.
15 Merton MOJAKOHCTPYKIMN u 4
CYIIEP3JIEMEHTOB.
16 Ocob6ennoctu 6ompimux CJIAY. [psmbie 4 1
U UTEPALlMOHHBIE METOABI UX PELICHUSI.
17 TunoBeie pacuetHsie cxembl MKD mpu 4 1
UCCJIEI0BAaHUM AaBUAKOHCTPYKIIUH.
Nroro yacos 60 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. [Ipenmer kypca.

IMpenmer kypca. OcHoBHBIE pazfenbl. Ero ponb u cBs3u ¢ japyruMu Kypcamu. TpeOoBaHus K
ciymarensm. Ux cnenuanuzanus. HeoOxoaumas iuteparypa.

2. OCHOBHEIC ITOHSTHSL. KOHTI/IHyaIH:HBIG " JUCKPCTHBIC MOACIIN HpHKHa,Z[HOﬁ TCOpUHN YIIPYTOCTHU.

OcHoBHbIe TIOHATHA. KOHTHMHYalbHBIE W JHUCKPETHBIE MOJEIHM MPHUKIAHON TEOPUU YIPYTOCTH.
Crenuduka TOHKOCTCHHBIX aBHAKOHCTPYKIMH . Buabl ©W pollb  pacdyeTHBIX  METOJOB.
MHOTOYypOBHEBOCTh HAIPSI)KEHHO-1e(DOPMHUPOBAHHOTO COCTOSIHUSA. | 1aBHBIC TUTIOTE3bI. JIMHEHHBIC U
HeJIMHEWHBIC MoACN. BUIBI HETMHESHHOCTEH.

3. O0mwmit BUj KpUTEprEeB IPOYHOCTH. YacTHbIE ClTydau.

OOumii Bux KpuTepueB npoyHocTu. YactHeie ciaydan. OCOOCHHOCTH MOAEICH W METOAOB IS
KOMIIO3UTHBIX M TEPMOHANPSIKEHHBIX KOHCTPYKLMH. VY4er KOHLEHTParopoB, COEAUHEHUM U
KOMOMHHMPOBAaHHOTO HArpy>keHusl. Pazpylienue npu cxatuu U cBUre. YCTOHYHUBOCTD 110 DHepy.

4. ®opMBI U peLIeHHs U1 yCTOMYMBOCTH IJIACTHH U 000JI0UEK.

@DopMBbI U pemIeHus sl yCTOMYUBOCTU IUIACTHH M 000J109eK. YUeT miacTudeckux AeopManuii mo
lennu. [TonsiTHe 0 3aKpUTHYECKOM JIePOPMUPOBAHHH.

5. OcobeHHOCTH pa3pyIeHHsI KOMITO3UTHBIX 3NieMeHToB. Kputepuu nmpounoctu KM

OcobeHHOCTH pa3pylIeHNs] KOMIO3UTHBIX eMeHToB. Kpurepun npounoctn KM B HanpspkeHHAX U
nedopmanusix. BousiHue noBpexxaeHHA.

6. Knaccuueckas teopust mnactut. ['unoresa Kupxroga-Jlssa.

Knaccuueckas Teopust mmactus. [unore3a Kupxroda-Jlssa. Pacripoctpanenue Ha aHM30TPOIHBIE U
KOHCTPYKTUBHO-OPTOTPOIIHBIE IJIACTUHBL. YacTHBIE Cllydyad M NpPUMEpHl pelIeHus 3ajad Hu3ruda
IUTACTHUH.

7. OneMeHTHl TeOpun obosouek. PazHoBunHOCTH ArddepeHnanbHbIX ypaBHEHWH 11T 000JI04eK.




OneMeHTHl Teopun obonodek. PaszHoBuaHOCTH auddeEepeHIInaNbHbIX YpaBHEHUH JUIsl 00OJIOYEK.
besmomenTtHbie 000moukn. Kpaessie a3 dexTrl. Pemenne st MumMHIpuIeckol 000I0UKH.

8. ypaBHeHI/ISI TCOPHUHN aHU3O0TPOIHBIX U CJIOUCTHBIX IJIACTHUH.

DneMeHThl TeopuH o0osodyek. PasHoBumHOCTH nuddepeHraIbHbIX ypaBHEHUH Ui 000JOYeK.
BeamomentHbie 00onmouku. Kpaesbie adpdexrtrl. Penienue 11l TUIHHAPUYIECKON 000IOUKH.

9. Tlonsitne o Meroxe penykuuoHHBIX Kod(hdunuentop (MPK). Penienue HenwHEHHBIX 3a1ad o
HecyIel cnocOOHOCTH TOHKOCTEHHBIX KOHCTpYKuuid o MPK.

[Monsatne o wmerome peayknuoHHBIX KoddduuuentoB (MPK). Pemenune HenwHEHWHBIX 3a7ad o
Hecylel cnocoOHOCTH TOHKOCTeHHBIX KoHCTpyKuuil mo MPK. IIpubmmxennsie hopmynsl Kapmana
u Mapreppa ans cxareix iactud. Teopus Barnepa u Kyna npu casure.

10. Mcnonb30BaHne KOHTHHYAJIBHBIX MOJEIEH MPH MPOEKTUPOBAHUN KPBLIA, (QIO3eNIskKa U OTIEPEHUS
JIA.

OnucaHue MCHOIBb30BaHUSI KOHTHHYAIbHBIX MOJENICH MPHU MPOCKTHPOBAHMH KpbuUIa, (ro3eisika H
onepenus JIA.

11. Pa3BuTHE YUCIIEHHBIX METOAOB PEUICHHUS 3aa4 IPUKJIAJHON TEOPUU YIIPYTOCTH.

Pa3BuTHe 4YHCICHHBIX MCTOAOB PCHICHUA 3aaaq HpHKJ'Ia):[HOﬁ TCOpHUU YIIPYTOCTH. OCHOBHBIE
NpeACTaBJICHUA O CCTOYHBIX METOAAX, MHTCTPO-UHTCPIIOIAIMOHHOM M BapUallUOHHO-PAa3HOCTHOM
noaxogax.

12. OcHOBHBIE MOHSATHS O METOAX KOHEUHBIX 37eMeHTOB (MKD). BbIBOJ OCHOBHBIX COOTHOLICHHIA
MKD

OCHOBHBIC TIOHATHS O METOIAX KOHEUHBIX 3jeMeHTOB (MKD). BBIBOJ OCHOBHBIX COOTHOIICHHUI
MKD B marpuyHO-BeKTOpHOU opme. [IpenmMyiiecTBa U yCIIOBUS CXOJUMOCTH METO/A.

13. IIpocTeiuiue TUIbI U CEMENCTBA KOHEUHBIX JIEMEHTOB.

[Ipocreiime TUTBI U CEMENUCTBAa KOHEYHBIX 3JeMEHTOB. MOMEHTHBIE dlieMeHTHI. [Ipumeps! cTepskHs,
TpEeyroIbHHUKA U OaKu.

14. CkanspHble W HOpMalbHbIE KOOpAWHATHL. BBICOKOTOWHBIE M cornacoBaHHBIE cemeiicTBa KO
CupenaunoBa u Jlarpanxesa THIIA.

CxangpHble W HOpPMalIbHBIE KOOpPAHMHATHI. BBICOKOTOWHBIE M coIacoBaHHBIE cemeicTBa KO
CupenaunoBa u Jlarpamxkesa tuna. M3omapamerpuueckue kKoHeuHble 3neMeHTHI. [IpeobpazoBanus
KOOp/IMHAT.

15. MeTton MOOKOHCTPYKIIHM U CYTIEpITIEMEHTOB.

Meron TNOAKOHCTPYKIHMM M CYNEpP3JIEMEHTOB. PelynupoBaHME OCHOBHOM CHCTEMBI JIMHEWHBIX
anreOpanyeckux ypasHenui (CJIAY) MKDO.

16. Ocobennoctu 6onpmmx CJIAY. [IpsiMble 1 HTEpallMOHHBIE METOJIBI X PEILCHHUS.

Ocob6ennoctu Oonbiinx CJIAY. IlpsMble U WTEpallMOHHBIE METOABI UX PEIICHUs. AJNTOPUTMBI U
noTpeOHbIe pecypchl Mpu peanusanuu Ha DBM. TouHOCTh perieHusl.

17. TunioBeie pacueTHbie cxeMbl MKD npu rccieoBaHny aBUAKOHCTPYKITUH.



TunoBele pacuernele cxembl MKD mnpu wuccrnegoBanuu aBuakoHCTpykiui. [Iporpammuoe
o0ecrieyeHue.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

XenarenpHO HaNMM4KeE B ayJUTOPHH KOMIIBIOTEPA C BUICOIIPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Teopetnueckas ¢usuka [Tekcr] : B 10 T. T. 7 : Teopust ynpyroct# : yue6. nocodue ans By3os / JI. 1.
Jlanmay, E. M. JIudmmur .— 4-e u3n., ucnp. u mgon. — M. : Hayxka, 1987 .— 248 c.

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexuusix ncnosip3ytoTest MyJIbTUMEAUIHBIE TEXHOJIOTHH, BKIIIOUAs IEMOHCTPALIMIO IPE3eHTAlU 1
MPUMEPOB, HEOOXOUMO OocBOeHHe koMITIekca mporpamMmm NASTRAN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, m3yqaronuii nuciuminHy "OOecnieueHne Oe3omacHOCTH dKcrutyatanuu JIA mo ycnoBusM
MPOYHOCTH", JOJDKEH C OJHOW CTOPOHBI, OBJIAACTh OOLIMM IMOHSITUHHBIM anmaparoM, a ¢ APYrol
CTOPOHBI, IOJDKEH HAYyYUThCS IPUMEHATh TEOPETHUECKHE 3HAHMSI Ha IIpakTuKe. B pesynprare usyuenus
JVCHUIUTMHBI CTYIEHT JOJKEH 3HaTh OCHOBHBIE OIPEeNICHUs], TOHATHUS, aKCHOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomMMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJIHOTO  M3Y4EHHS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
JEKTOPY.

Heob6xoauMel r1yOoKkue 3HaHUS MO TEOPETHUECKOH MEXaHUKe, TEOPUU YNPYTrOCTH, BAPHALMOHHBIM H
YHCJICHHBIM METOAAaM, OCHOBAM MAaTE€pHaJIOBEJCHHUS W TMPOCKTUPOBAHMS, a TAaKKE OMBIT PadOThl U
nporpaMmupoBaHus Ha DBM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU

aHaIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJBL,
MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare n3ydenus aucuuiuimabl «ObecneueHne 6e30MacHOCTH IKCIUTyaTallu JIETAaTeIbHBIX allapaTroB
TI0 YCJIOBHSIM IIPOYHOCTH » 00yUaroIuiics J0KeH:

3HATH:
— OCHOBHBIC MTOHSATHUS 00eCTIeueHUs OE30IIaCHOCTH IO YCJIOBUSIM: CTaTUYECKOM U TEIJIOBOM MPOYHOCTH;
a’pOyNPYroCTH; YCTAIIOCTHON MPOYHOCTH M )KUBYYECTH B YCIOBHUSX IKCIUTyaTallly;
— MOHSATHS 0 cepTU(UKAIMOHHOM 0a3uce U Tporecce CepTUGUKAIMH IO YCIOBHIM MTPOYHOCTH;
— METOJIBI ¥ CpecTBa oOeciedeH s JeTHON rogHocTu JIA B mporecce SKCIuTyaTariH.
yMeThb:
- TIOJNB30BAaThCS CBOMMH 3HAHHMSAMH IS pelleHHs (PyHIAMEHTAIbHBIX W NPUKIAJHBIX 337a4 H
TEXHOJIOTHYECKUX 3a]1a4;
- JleNaTh MPaBHIBHBIC BBIBOJBI M3 COTIOCTABJICHUS PE3YJIBTaTOB TEOPHU M IKCIIEPUMEHTA;
- POM3BOAMTH YHUCIICHHBIC OLIEHKH II0 MOPSIIKY BEIHMYHHBI;
- JleNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MEPEX0JIE K MPEACITbHBIM YCIOBUSAM B U3y4aeMbIX IPOOIIeMax.
BJIA/IETh:
- HaBBIKAMU OCBOCHHSI OOJIBIIOTO 00beMa HH(pOpMaIy;
- HaBBIKAMU CaMOCTOSTEIBHOM paboTHI B 1aboparopuu u MHTEpHETE;
- KyJIBTYpO# IOCTAHOBKM M MOJICITUPOBAHUS (PU3MUECKHX 33/1a4;
- HaBBIKAMH TPaMOTHON 00pabOTKH Pe3yJbTaToOB SKCIEPHUMEHTA U COMTOCTABICHHS C TEOPETUUECKUMH
JaHHBIMHU;
- TIPAaKTUKOH MCCIIEOBAHMS U PEIICHHS TEOPETHYCCKUX U TIPUKIIAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. PacueTHble cirydan HarpykeHusl KOHCTpyKuuu JIA.

2. Mertogsl u cpeacTBa obecneueHust JeTHOM rogHocTH JIA B mpoliecce SKCIUTyaTaliH.

3. OrteuecTBeHHAsA CUCTEMa HOPMATUBHO-TEXHUYECKOW NOKYMEHTALMHU IO MPOYHOCTH aBUAITMOHHBIX
KOHCTPYKLU.

4. 3apy06exHble HOpMaTUBHBIC TPEOOBAHHS K IPOYHOCTH KOHCTPYKIIMH BO3/YIIHBIX CY/IOB.

5. OCHOBHBIC OTIMYHUS OTEYECTBEHHBIX M 3apyOeKHBIX HOPMATHBHBIX TpPEOOBAHUI M TpOLETyp
cepTUHUKALHH.

6. PacueTHble M SKCIEpUMEHTAJbHBIE WCCIEAOBaHMUSA AJsl 00ecreyeHHsl MPOYHOCTH aBHUALIMOHHBIX
KOHCTPYKLHH Ha pa3IMuHbIX dTanax pa3pabOTKH, N3TOTOBICHUS U UCTIBITAHHM.

7. OcHOBHbIE TPeOOBaHMS K MPOBEACHUIO HA3EMHBIX U JIETHBIX UCTIBITAHHH 110 IIPOYHOCTH.

8. Opranuzanusi pabOT MO TOMJIEPKAHUIO JIETHOH TOAHOCTH BO3JAYIIHBIX CYIOB TIO YCJIOBHSM
MPOYHOCTH B MPOLECCE IKCILTyaTalUu.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEACeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




1. TIpoGrembl IPOYHOCTH M UX MECTO B O0IIeH 3ajade obecriedeHrs 0e30MaCHOCTH IKCILUTyaTalui 1
HaJIe)KHOCTH aBUAIIMOHHOM TEXHHKH.

2. IlpuHnune! odecnedeHus: TpeOyeMoro ypoBHs 0€30MaCHOCTH U HAJCKHOCTH aBUALIMOHHON TEXHUKU
0 YCJIOBHSIM CTaTHYECKOH MPOYHOCTH.

3. Meroas! obecrieduerus: 6e30MacHOCTH KOHCTPYKITUH JIA 10 yCIIOBUSM TEIUIOBOM MPOYHOCTH.

4. O6ecneuenne O6e3omacHOCTH JIA MO yCIOBUSM a3pOyIpyroCTH.

5. Meroap! obecriedeHust O€30MACHOCTH IO YCIOBHSAM YCTAJOCTHOH MPOYHOCTH U JKUBYYECTH B
YCIIOBHUSIX IKCILTyaTallHH.

6. IoHsaTHs 0 cepTH(PUKATMOHHOM 0a3uce U MPOoLecce CePTUPHUKAIIH IO YCIOBHSIM IPOYHOCTH.

7. HopMbI MPOYHOCTH U METOJIBI OTIPEICIICHNSI COOTBETCTBHSI HOPMAaTHBHBIM TPEOOBaHUSIM.

bumer 1

OTtedecTBeHHAsT CHCTEMa HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIMW IO TMPOYHOCTH aBHAIIMOHHBIX
KOHCTPYKLUH.

buner 2

3apyOerkHbIe HOpMATHBHBIE TPEOOBAHHS K MPOYHOCTH KOHCTPYKIIUH BO3AYIIHBIX CYJIOB.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MNpOrpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuania, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynupoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoenenus auddepeHUMpPOBAHHOIO 3auyeTra OOydaroluecs MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIUTEPAaTypoOMd, BBIYHMCIUATEIBHON TEXHUKOMU,
KOHCIIEKTaMH JIEKIIHH.

HuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEBAaeMOCTH W CHa4H
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



