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)

10 AMCIMILINHE: Obecneyenue 6e30MaCHOCTH SKCIUTyaTallK JIETAaTEIbHBIX alllapaToB 110 YCIOBUAM
MPOYHOCTU

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJHOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kadeapa MPOYHOCTH JICTATEIbHbIX alllapaToB

Kypc: 2

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHnuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

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

[Iporpammy cocraBui: I''H. 3amyna, n1-p TexH. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl IPOYHOCTH JieTarenbHbIX anmaparos 04.06.2020



AHHOTANMA

[Iporpamma "Obecrieuenne 6€30MaCHOCTH AKCIUIyaTaIlK JeTaTeIbHBIX alllapaToB MO YCIOBUSM MPOYHOCTH"
HalpaBlieHa Ha W3yYeHHE TMPUKIAAHBIX METOJAOB U MOJEJeHl TEOpUH YIPYrOoCTH TPUMEHUTENIBHO K
XapaKTePHBIM JIJII aBUACTPOCHUS TOHKOCTEHHBIM KapKAaCHUPOBAHHBIM KOHCTPYKIMSIM W3 METAJUTMYECKUX WU
KOMITO3UIIMOHHBIX ~ MaTepuaioB. B  Kypce HM3y4alTcs KaK KOHTHHyaJbHbIe  (OMHCHIBAIOIIUECS
mupdepeHIIMAIBHEIMU ~ YPaBHEHUSIMU), TaK W JHUCKPETHhIE (CBOMAIIMECS K OOJNBIIUM  CHCTeMaM
anreOpanyecKuX YpaBHEHHH) MOJENH, a TaK)Ke COBPEMEHHBIC CXEMbI M MpUMEPHI UX penieHusi. OTnenbpHoe
BHHMAaHHE Y/IEJICHO TEOPUHU IUIACTUH U OOOJIOYEK, YCTOWYWBOCTH, KPUTEPHSIM U HEIMHEHHBIM 3ajiadamM
CTaTMYECKOM MPOYHOCTH, METOJY KOHEYHBIX 3JIEMEHTOB, TEPMOHANPKEHHBIM KOHCTPYKITUSIM.

1. lean u 3apa4n

Henp AucoMnInHBI
- U3y4€HUE IPUKIIAJHBIX METOJOB U MOJEJIEH TEOPUU YIIPYTOCTH IPUMEHUTEIIBHO K XapaKTE€PHBIM JUIsl
AaBUACTPOCHUS TOHKOCTECHHBIM  KAPKACHPOBAHHBIM  KOHCTPYKUHMSIM M3  METAUIMYECKHX H
KOMITIO3UIIMOHHBIX MaTepuanoB. B Kypce u3y4aloTcsi Kak KOHTHHYalbHbIE (ONHCHIBAIOIIUECS
mudQepeHInanbHBIME  YPAaBHEHUSIMU), TaK W JAUCKPETHbIE (CBOASIIMECS K OOJBIINM CHCTEMaM
anreOpanyecKuX ypaBHEHHIH) MOJENH, a TaKXKe COBPEMEHHBIE CXEMbl M TPUMEPHI HUX pEIICHHS.
OtnenbHOE BHHMMA@HHE YIEIEHO TEOPHHM IUIACTUH M 000JI0YEeK, YCTOHYMBOCTH, KPHUTEPHUSIM U
HEJIMHENHBIM 3aJadaM CTaTU4ECKOM MPOYHOCTH, METOLY KOHEUYHBIX 3JIEMEHTOB, TEPMOHAIIPSKEHHBIM
KOHCTPYKIHUSIM.

3agaum AUCUMIIHHBI
- TIOJIyYeHHUE CTYACHTAMHU TEOPETHUYECKUX 3HAHUM U MPAKTHUYECKHUX HABBIKOB 10 UX MPUMEHEHHIO MPH
UCCIIeJOBAaHUAX HANPSHKEHHO-I(POPMUPOBAHHOTO COCTOSHUSA M YCTOWYMBOCTH aBHAKOHCTPYKIIHIA;
- 00yueHHe yMEHHIO MPaBHJIBHO MOAEIMPOBATh U pelIaTh KOHKPETHbIE POOIEMbl, BOSHUKAIOIINE TIPH
npoeKkTupoBaHuu JIA;
- TOATOTOBKAa K pa3pab0oTKaM M MCIOJIb30BAaHUIO COBPEMEHHOTO HPOTPAMMHOTO OOECICYEHHs II0
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 CrniocobeH TpUMEHSTh 3HaHWS B  0O0JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

TEXHOJIOTUI
OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO

IPOBEACHUA HAYYHOT'O NCCICOAOBAHNA

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
— OCHOBHBIC MTOHATHS 00ecTieueHns1 0e30IaCHOCTH 110 YCIOBHSM: CTaTUUECKOW M TEIUIOBOM MPOYHOCTH;
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:




- TIONb30BAaThCSl CBOMMHM 3HAaHHMSMHU IS peUIeHUs (yHIAMEHTAJIbHBIX M TNPHUKIAJHBIX 3a1a4 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 pelIeHHs AJI1 YCTOMYMBOCTU ) )
IUTACTUH U 000JIOUEK.
OcobenHocTu paspylieHus
5 KOMITO3UTHBIX  3JeMeHTOB. Kpurepun 4 6
npounoctu KM
6 Knaccuueckas Teopus TJIaCTHH. 4 )
I'mnoresa Kupxroda-Jlsisa.
OneMeHTHI TEOpUH 000JI04€K.
7 PazHoBumHOCTH T pepeHITnaTbLHBIX 4 6
ypaBHEHUH 111 0007109eK.
] VYpaBHEHUSI TEOpUM AHU3OTPOIHBIX U 4 )
CJIOMCTBIX TIACTHH.
[lonatne o MeTome PEAYKLHMOHHBIX
kodpdurmenro  (MPK).  Penrenue
9 HEJIMHENHBIX 3a1a4 0 Hecylen 4 2
CIIOCOOHOCTH TOHKOCTEHHBIX
koHCTpyKui no MPK.
Hcnonb3oBanue KOHTHUHYaJIbHBIX
10 |Momeneil mpu MPOEKTHPOBAHUHM KpHLIa, 4
¢rozenska u onepenus JIA.
1 Pa3purue HHCTEHHEIX METOMOB PEIICHHA 4
3a[a4 NPUKIaTHONW TEOPUU YIIPYTOCTH.
OcHOBHBIE ~ TOHATHSL O  MeETOAax
12 |koneunnix 3nemeHTOB (MKD). BhiBOA 4
OCHOBHBIX cooTHouennit MK29
13 [Ipocreiimme  Tumbl U cCeMEHCTBa 4
KOHEYHBIX 3JIEMEHTOB.




CkassipHble U HOpMaJIbHbIE KOOPIUHATHI.
14 Bricokorounbie u COITIaCOBaHHbBIE 4
cemeiictrBa KO  CupenmuHoBa U
JlarpanxeBa Tuma.
15 Merton MOJAKOHCTPYKIMN u 4
CYIIEP3JIEMEHTOB.
16 Ocob6ennoctu 6omnbiux CJIAY. [Ipsmbie 4 1
U UTEPALlMOHHBIE METOABI UX PELICHUSI.
17 TunoBeie pacyetHeie cxeMbl MKD npu 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.

[Mpenmer xypca. OcHOBHbIE pa3znenbl. Ero poib W CBS3W ¢ JIpyruMu Kypcamu. TpeOoBaHus K
ciymarensm. Ux cnenuanuzanus. HeoOxoaumas iuteparypa.

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

OcHoBHble TOHATUA. KOHTHMHYalbHBIE W IUCKPETHBIE MOJENH MPHUKIAHON TEOPUU YIPYTOCTH.
Crenuduka TOHKOCTCHHBIX aBHAKOHCTPYKIMH . Buabl ©  pomb  pacyeTHBIX  METOJOB.
MHOTOYypOBHEBOCTh HAIPSHKEHHO-1e(POPMUPOBAHHOTO COCTOSsIHUS. | TaBHBIE THIIOTE3kI. JIMHEWHbIE U
HeJIMHEWHBIC MoACN. BUIBI HETMHESHHOCTEH.

3. O0mwmit BUj KpUTEprEeB IPOYHOCTH. YacTHbIE ClTydau.

OOumii Bux KputepueB mpodHocTd. YacTHble ciydyan. OcoOEHHOCTH MoOJeNied M METOIOB s
KOMIIO3UTHBIX M TEPMOHAIPSIKEHHBIX KOHCTPYKLUMH. VY4eT KOHLEHTPaTopoB, COEAMHEHUH WU
KOMOMHHMPOBAaHHOTO HArpy>keHusl. Pazpylienue npu cxatuu U cBUre. YCTOHYHUBOCTD 110 DHepy.

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

@DopMbl U pelIeHUs Al YCTOHYMBOCTH IJIACTUH U 000JI0YEK. YUeT IIacTHYecKux AedopManuil 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 tiactus. ['unore3a Kupxroda-Jlssa. PacnpocTpaHeHrne Ha aHU30TPOIIHbIE U
KOHCTPYKTUBHO-OPTOTPOIIHBIE TJIACTUHBL. YacTHBIE ClIydan W NPHUMEpbl PELIeHHs 3a1ad u3ruda
IUTACTHUH.

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



OneMeHTHl Teopun oOosouek. PaszHoumHocTH auddepeHnranbHbIX ypaBHEHHH sl 00OJOUEK.
besmomenTtHbie 000moukn. Kpaessie a3 dexTrl. Pemenne st MumMHIpuIeckol 000I0UKH.

8. ypaBHeHI/ISI TCOPHUHN aHU3O0TPOIHBIX U CJIOUCTHBIX IJIACTHUH.

DneMeHThl TeopuH 000o4Yek. PazHOBHMaHOCTH IU(QEpeHINATBHBIX YPaBHECHUH Ui 00OJIOYEK.
BeamomentHbie 00onmouku. Kpaesbie adpdexrtrl. Penienue 11l TUIHHAPUYIECKON 000IOUKH.

9. Tlonsitne o merofe penykiuoHHBIX Kodhduimentor (MPK). Pemenne HenmmHEWHBIX 3aaaq o
HecyIel cnocOOHOCTH TOHKOCTEHHBIX KOHCTpYKuuid o MPK.

[Monsatne o wmetome peayknuoHHBIX KoddpdunuentoB (MPK). Pemenune HenmuHeWHBIX 3amad o
Hecylel cnocoOHOCTH TOHKOCTEHHBIX KoHCTpyKuuii mo MPK. Ilpubmmkenusie Gpopmynsr Kapmana
u Mapreppa ans cxareix iactud. Teopus Barnepa u Kyna npu casure.

10. Mcnonb30BaHne KOHTUHYAIBHBIX MOJIEJIEH IPU NPOEKTUPOBAHUH KpPbLIa, (Pro3ersika U ONepeHHs
JIA.

OnucaHue MCHONb30BaHUSI KOHTUHYAIBHBIX MOJEJICH IMPH MPOCKTUPOBAHUM KpbUia, (prozeisika U
onepenus JIA.

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

Pa3BuTHe 4YHCICHHBIX METOHOB peHICHUA 3aaa4 HpPIKJ'Ia):[HOﬁ TCOpHUUN YIIPYTIOCTH. OCHOBHEBIE
NpeACTaBJICHUA O CCTOYHBIX METOAAX, MHTCTPO-UHTCPIIOIAIMOHHOM M BapUallUOHHO-PAa3HOCTHOM
noaxogax.

12. OcHOBHBIE MOHATHS O METOaX KOHEUHbIX 31eMeHToB (MKD). BbIBoJ OCHOBHBIX COOTHOIIECHHIA
MKD

OCHOBHBIC TIOHATHS O METOAax KOHEYHBIX ieMeHTOB (MKD). BbIBOA OCHOBHBIX COOTHOIICHHIA
MKD B marpuyHO-BeKTOpHOU opme. [IpenmMyiiecTBa U yCIIOBUS CXOJUMOCTH METO/A.

13. IIpocTeiuiue TUIbI U CEMENCTBA KOHEUHBIX JIEMEHTOB.

[Ipocreiime TUTIBI 1 CEMECTBA KOHEUHBIX AJIEMEHTOB. MOMEHTHBIE 2IeMEHTHI. [IpuMepsl CTepKHS,
TpEeyroIbHHUKA U OaKu.

14. CkansipHble ¥ HOpMaJbHBIE KOOpPAWHATHL. BBICOKOTOUHBIE M corvlacoBaHHbIe cemeiicTBa KO
CupenaunoBa u Jlarpanxesa THIIA.

CkangpHple W HOpMalbHBIE KOOpAMHATHl. BBICOKOTOUHBIE M coIvlacoBaHHble cemeiictBa KO
CupenaunoBa u JlarpamkeBa tumna. M3onapamerpuueckie KOHEUHbIE 3neMeHTHl. [IpeoOpasoBanus
KOOp/IMHAT.

15. MeTton MOOKOHCTPYKIIHM U CYTIEpITIEMEHTOB.

Meron NOAKOHCTPYKUMM M CyNEPIEMEHTOB. PenynupoBaHMEe OCHOBHOM CHCTEMBI JIMHEHHBIX
anreOpanyeckux ypasHenui (CJIAY) MKDO.

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

Ocob6ennoctu Oonpiux CJIAY. IlpsMble 1 UTEpalMOHHBIE METOABl MX PEUICHUSA. AJTOPUTMBI H
noTpeOHbIe pecypchl Mpu peanusanuu Ha DBM. TouHOCTh perieHusl.

17. TunioBeie pacueTHbie cxeMbl MKD npu rccieoBaHny aBUAKOHCTPYKITUH.



TunoBele pacyernbie cxembl MKD mnpu wuccnemoBanmm aBHakoHCTpyKuui. IIporpammuoe
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, m3yqaromuil guciumuinay  "Oobecriedenue 06e30MacHOCTH  JKcruryaranud JIA mo ycnoBHIM
MPOYHOCTH", NOJDKEH C OIHOW CTOPOHBI, OBJAAETh OOIIMM MOHSATHHHBIM anmaparoM, a C JIPYrou
CTOPOHBI, 10JKEH Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha NpaKTUke. B pesynprare usyueHus
JVCHUIUTMHBI CTYIEHT JOJKEH 3HaTh OCHOBHBIE OIPEeNICHUs], TOHATHUS, aKCHOMBI.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHuTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JEKTOPY.

Heob6xoauMel m1yOoKue 3HaHUS MO TEOPETUUECKOH MEXaHUKe, TEOPHH YNPYrOoCTH, BapHALIMOHHBIM U
YHUCJICHHBIM METOAAaM, OCHOBaM MAaTE€pHAJIOBEJICHUS W NPOEKTHPOBAHUS, & TAKXKE OMNBIT paboThl H
nporpaMmupoBaHus Ha DBM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kadeapa MPOYHOCTH JICTATEIbHbIX alllapaToB

Kypc: 2

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: I"H. 3amyna, a-p TexH. HayK, mpodeccop



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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare u3ydyenns aucuuiuimabl «OdecneueHne 6e30MacHOCTH HKCILTyaTalluy JIETaTeIbHBIX alnapaToB
TI0 YCJIOBHSIM IIPOYHOCTH » 00yUaroIuiics J0KeH:

3HATH:
— OCHOBHBIC MTOHATHS 0OecTeueHns: 0e301aCHOCTH 110 YCIOBHSAM: CTaTUUECKOW M TEIUIOBOH 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:
- TIOJNB30BAaThCSI CBOMMHU 3HAaHHMSMHU Uil PEUICHUS (YyHIAMEHTAIBHBIX M TPHKIAJHBIX 3a1ad U
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. OreuecTBEHHAs CHUCTEMa HOPMAaTHBHO-TEXHUYECKOH JTOKYMEHTAIMU 10 MPOYHOCTH aBUAIIMOHHBIX
KOHCTPYKLU.

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

5. OCHOBHBIC OTIMYHUS OTEYECTBEHHBIX M 3apyOeKHBIX HOPMATHBHBIX TpeOOBaHUII M TpoLexyp
cepTUHUKALHH.

6. PacueTHble W SKCIEPUMEHTAIBHBIC MCCIEAOBAHUS Uil OOECIIEUEHHUS! MPOYHOCTH aBHUALIMOHHBIX
KOHCTPYKLHH Ha pa3IMuHbIX dTanax pa3pabOTKH, N3TOTOBICHUS U UCTIBITAHHM.

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

8. OpraHuzanusi pabOT TO TOAJNEPKAHUIO JIETHOH TOJHOCTH BO3AYIIHBIX CYJIOB MO YCIOBHSM
MPOYHOCTH B MPOLECCE IKCILTyaTalUu.

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




1. TIpoGieMbl IPOYHOCTH U MX MECTO B 00IIel 3amaue obecrieueHus: 0€30MaCHOCTH AKCIUTyaTallid U
HaJIe)KHOCTH aBUAIIMOHHOM TEXHHKH.

2. IlpuHnmns! obecriedeHus: TpedyeMoro ypoBHs 0€30I1aCHOCTH M Ha/IS)KHOCTH aBHAIIIOHHON TEXHUKH
0 YCIIOBUSIM CTaTUYECKOM IIPOYHOCTH.

3. Meroas! obecrieduerus: 6e30MacHOCTH KOHCTPYKITUH JIA 10 yCIIOBUSM TEIUIOBOM MPOYHOCTH.
4. O6ecneuenne O6e3omacHOCTH JIA MO yCIOBUSM a3pOyIpyroCTH.

5. Meroap! obecniedeHus: OE30MACHOCTH MO YCJIOBHSAM YCTAJOCTHOM INPOYHOCTH M JKUBYYECTH B
YCIOBHAX JKCIUTyaTalllu.

6. IlousaTus o CepTI/I(bI/IKaI_[I/IOHHOM basuce u nponecce CepTI/I(bI/IKaI_II/II/I 10 yCJIOBHUAM IMPOYHOCTH.
7. HOpMBI MPOYHOCTU U MCTOJBI OIMPCACIICHUA COOTBCTCTBHUA HOPMATHBHBIM Tpe60BaHI/I$IM.

bumer 1

OTtedecTBeHHAss CHCTEMa HOPMATHBHO-TEXHUYECKOW JOKYMEHTAlUW IO TPOYHOCTH aBUAI[MOHHBIX
KOHCTPYKLUH.

buner 2

3apyOerkHbIe HOpMATHBHBIE TPEOOBAHHS K MPOYHOCTH KOHCTPYKIIUH BO3AYIIHBIX CYJIOB.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka ommmyHO 8§ OamioB - BBICTABJIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpualli, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHKka yHIOBIECTBOPUTENBHO 4 Oaia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEIOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOM HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKa yHIOBIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemMy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOTPAMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MporpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JMTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JIEKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



