degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: AdpOoIMHAMUUYECKOE IPOEKTUPOBAHUE 1ACCAKUPCKUX U TPAHCIIOPTHBIX CAMOJIETOB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHaIMOHHBIE TEXHOIOTUU
nepeioBasi HHKEHEepHast IIKOJIa PaJHoJIOKALUH, PaAHOHABUTAIIMH U TPOTPAMMHOM
WH)KEHEpUU
kadeapa QU3MKY monera
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocrtaBui: A.JI. BoaCyHOBCKHH, KaHA. TEXH. HAyK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kadenpsl pusuku nonera 04.06.2020



AHHOTANMA

[Iporpamma "AspoarHadyucekoe NMPOESKTUPOBAHUE NACCAKUPCKUX U TPAHCIIOPTHBIX CaMOJIETOB" HAaIPaBICHO
Ha (OPMHUPOBAHUE Yy CTYAEHTOB 0a30BBIX 3HAHMWH B OONACTH adPOJMHAMHKH JIETATEJILHBIX aIlllapaToB, Kak

JUCLHIUINHEI,

UHTErpupylouei o0mepu3nIecKylo M OOIIETCOPETHYECKYIO TOATOTOBKY (H3UKOB U

06ecneq1/IBarome17I TEXHOJIOIT'MYECKNE OCHOBBI COBPEMECHHBIX HHHOBALIMOHHBIX cq)ep JACATCIBbHOCTH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO CTYJCHTOB C METOIaMHU U METOIMKAMH a3pOAMHAMUYECKOr0 MPOCKTUPOBAHUS KPBUILEB U
IpYTHX OJJIEMEHTOB JeTarenbHbIX ammapatoB (JIA). OcHOBHOe BHUMaHHE yAENsAETCA LENIsM
a3pOJMHAMUYECKOTO TMPOCKTUPOBAHMS, METOAAM ONPEACTICHUS adPOIMHAMHUYECKUX XapaKTEPUCTHK,
crocob0aM CHIDKeHHst comportuBieHus JIA, a Tawke HpsAMBIM, OOpaTHBIM M ONTUMH3ALMOHHBIM
MeTO/IaM 4YHCJICHHOW asponuHamukd. Conep:kaHHe Kypca BhIpabaThIBACT y CTYACHTOB ITOHMMAaHHE
OCHOBHBIX HO/IXOJIOB, IPUMEHSAEMBIX B a3POJAMHAMUYECKOM IMPOECKTUPOBAHUH, UMEIOIIUXCS TPOOIeM U

MEPCIIEKTUB pa3BUTHUS a3poanHaMuku JIA u uncneHnsix metonoB CFD.

33]13‘[1/[ JAUCHUIIINHBI

. (dbopmupoBaHrue 0a30BbIX 3HAHHWH B OONIACTH a’dpPOJAMHAMUKHU JIETATENILHBIX AamlaparoB, Kak
JTMCUUILIMHBL, UHTETPUPYIOMEH OOIEPU3MUSCKYI0 H OOIIETEOPETUICCKYIO MOATOTOBKY (H3HKOB U
obecrieunBaonIeil TEXHOJIOIHYECKUE OCHOBBI COBPEMEHHBIX HMHHOBAIIMOHHBIX Cep AesSTEeNbHOCTH;

® 06y‘-IeHI/Ie CTYACHTOB IIPpUHIUIIAM METOAUK adpOAMHAMHNYCCKOTO IMPOCKTUPOBAHUSA W BBISIBJICHUC

0COOCHHOCTEN UX IPUMEHECHHS,

* (opMupoBaHHE MOAXOAOB K BBHIIOJIHEHUIO MCCIEIOBAHUN CTyACHTAaMHU B 00NAaCTH adpOIMHAMHUKH U
a3pOJMHAMUYECKOTO [IPOEKTUPOBAHUS JIETATEIbHOW TEXHUKU.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeTr © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

MAVITATTATTITY

OIlK-4.2 CrnocobeH TpuUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB




1VAMNUJIUL Y1X1

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- B3aMMOCBA3M U (YHIAMEHTAJbHOE EIUHCTBO ABHALMOHHBIX JUCLUIUIMH, MECTO U pOJb
a’pOIMHAMUKH B 33/1a4aX MPOEKTUPOBAHUS JIETATEIbHON TEXHHUKHY;
- CBOMCTBA CIUIOLIHOM Cpelbl U 3aKOHbI COXPAHEHUS;
- OCHOBHBIEC 3aKOHOMEPHOCTH MPOTEKaHWUS U 3aBUCHUMOCTH a3pOAMHAMUYECKUX XapaKTepucTuk JIA ot
reOMEeTPUYECKUX TapaMeTpoB U apaMmeTpoB cperpl (o, M, Re u ap);
- TEOPETHYECKUE MOAEIH MPOLECCOB O0TEKaHMS JIEMEHTOB JIETaTEIbHbIX allaparos;
- COBpPEMEHHOE IIOJIOXKEHUE [JeJl B 4YHCICHHBIX M JKCIEPUMEHTAIbHbIX MCCIEIOBaHUAX
a’POIMHAMUYECKHUX XapaKTEPHUCTHK;
- OCHOBHBIE CIIOCOOBI YIYUIICHHUS TEX WM HHBIX a9POJMHAMHUYECKUX XapaKTePHCTHK;
- OCHOBHBIE YHCIIEHHBIE HTHCTPYMEHTBI a3pOJNHAMHYECKOTO IPOEKTUPOBAHUS.
YMETB:

- 9((eKTHBHO HMCIOIB30BATh HA MPAKTUKE TEOPETHYCCKHE KOMIIOHCHTBI HAyKH: IOHSATHS, CYXKICHHS,
YMO3aKJIFOUEHHs1, 3aKOHBI;
- TIOJIB30BAaThCS CBOMMHM 3HAHUSAMH JUIS pEIICHHS (YHIAMEHTAIBHBIX M NPUKIAIHBIX 3a1ad U
TEXHOJIOTUYECKHX TpoOIeM;
- BBIJICIIATH [JIaBHBIC (PAKTOPHI PH MOACIMPOBAHUU OOTEKaHUS PEaIbHBIX (PU3NIECKUX OOBEKTOB;
- OCBaMBaTh HOBBIC IIPEIMETHBIC 00JIACTH, TEOPETUUECKHE TIOXO/IbI H IKCIIEPUMEHTAILHBIE METOIUKH;
- 9((eKTHBHO HCIOIB30BaTh COBPEMEHHBIC UYUCICHHBIC METOIbI, MH()OPMALMOHHBIE TEXHOJIOTHH U
KOMITBIOTEPHYIO TEXHHKY JJIsl JOCTHIKECHUSI HEOOXOAUMBIX TEOPETHYECKUX M NPUKIIATHBIX PE3YJIbTaTOB;
- HHTEPIIPETUPOBATH PE3YJIBTaThl KCIIEPUMEHTA IIPH CPABHEHUH UX C PacCYETOM.

BIIAJICTh!

- KYJIETYpOU MOCTaHOBKH U MOJEIIMPOBAHMS 33124 MPUKIAAHON a3pOINHAMUKH;

- uH(popMaIe 0 TOYHOCTH pacyeTa W OONAaCTH NMPUMEHMMOCTH PA3IHYHBIX YUCICHHBIX METOHOB
a’pOIMHAMUKH;

- HaBBIKAMH CaMOCTOSITEIbHON paboThl HA COBPEMEHHOM KOMIIBIOTEPHOM 000pPY/I0BaHUM;

- HaBBIKAMH CaMOCTOATEIBHOTO aHAIN3a CTaTel 0 TEMATHKE a3POAMHAMHYECKOTO MMPOEKTUPOBAHUS;

- HaBBIKAMH CaMOCTOSATENbHOM paboTel B IHTEpHETE;

- HaBbIKAMH TPaMOTHOH OOpabOOTKM pe3yJabTaTOB OIBITA W CONOCTaBICHHUSA C TEOPETHUYECKUMU
JAHHBIMH.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

OcHoBHBIE a’POMHAMUYECKHE
XapakTepucTHKH JIA

HO,I["LCMH&H CWJIa Kpbllla

Buant A9POANHAMHUYCCKOTO
COIIPOTHUBJICHUA

WNunyxtuBHOE conpoTuBnenue JIA

BomnnoBoe conporusnenue JIA

]_ICJII/I n 3aJa4u  ad3pOAMHaAMHU4YICCKOIo
MPOCKTUPOBAHUA
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7 Knaccuduxammst  mpsMbBIX ~ METOJOB ) )
a’pOIMHAMUYECKOTO pacueTa

8 Krnaccudukanus oOGpaTHBIX METOIO0B 2 2

9 Hcnonb3oBanue 0OpaTHBIX METONIOB 2 2

10 MeToabl YUCIEHHON ONITHUMU3AIAN 2 2

11 MeToapI ONTHMH3AITNHA 2 2

12 Mertonsl Ha 6a3e peleHHs CONPSKEHHbBIX 5 )
3a1a4y

13 OnTuMu3anuoHHble U 00paTHbIE METO/IOB ) )
MIPOEKTUPOBAHUS

14 [Ipo¢punp nerarenpHOrO ammapara, €ro 5 2
[IPOEKTUPOBaHUE
Ocobennoctu a’pOJMHAMUYECKOIO

15 HPOEKTUPOBAHUS MarucTpaibHbIX 1 1
[IACCa’KUPCKUX CaMOJIETOB

16 HerpaauunoHHBIE CXEMBI JIETATENBHBIX 1 1
annaparos

Nroro yacos 30 30

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanue TUCIUIUIAHBI (MO ), CTPYKTYPUPOBAHHOE MO TeMaM (pa3ieram)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE a9POAMHAMUYECKHE XapaKTepUucTHKu JIA

OCHOBHBIE aIPOJMHAMHMYECKHE XapaKTEPUCTHKH JIETATEIbHOIO ammapara.

AOPOAUHAMUYCCKOIO ITPOCKTUPOBAHUH.

2. IlonbeMHas cuiia Kpbuia

HO,I["LCMHHH CWJIa KpblIa. OCHOBHEIE CITIOCOOBI MOBBIIICHUS HECyHux CBOICTB.

3. BI/I,I[BI A9POANHAMHUYCCKOTO COITPOTUBIICHUA

BI/II[LI AOPOAUMHAMHUYCCKOIO COIIPOTUBJICHUS.

YMCHBILICHUA.

4. UanykTuBHOE conpoTuBienue JIA

[IpodunbHOE conmpoTHBIEHHE M CIOCOOBI

Ilenu wu 3amauu

WH1yKTHBHOE COMPOTHUBIICHNE JICTATEIBHOTO aniapara i CHoco0bl €r0 YMEHbIICHUS.

5. BoraoBoe conportusnenue JIA

Bomnnooe COIIPOTUBJICHUEC JICTATCIIBHOT'O allriapara u CITOCOOBI €ro YMEHBIICHU.

6. Llenu u 3aga4m a3pOANHAMUYECKOTO TPOSKTUPOBAHUS

€ro

Henn u 3agaun a’poJUMHAMUYECKOIO IPOEKTHUpoBaHUsA. OCHOBHBIE 3Talbl IPOEKTUPOBAHUA U

MNPUMCHACMBIC NHCTPYMCHTHBI.

7. KJ'IaCCI/I(I)I/IKaLII/IH MIpsAMBIX METOAOB a3POJAUHAMUYCCKOI'O pacucTa




Knaccuduranuss TpsMBIX METOJOB a’pOJUHAMUYECKOTO pacyeTa W PEeKOMEHJAlUH 10 WX
MPUMEHEHMUIO.

8. Kimaccudukanus o0paTHbIX METOZOB

Knaccudukanus o6paTHbIX MeTOOB. MeTObI OCTaTOYHON KOPPEKIIUH.

9. Ucnonb3oBaHne 00paTHBIX METOAOB

Hcnonb3oBanue 0OpaTHBIX METOJOB Ul MPOSKTUPOBAHUS KPBUIHEB MATUCTPAIBHBIX CAMOJIETOB.
10. MeToapl YMCIIEHHONM ONTHMM3AIHHA

0O0630p METOAOB YHUCICHHOW ONTUMU3ALUH. | eHeTHUYECKHE METOIBI.

11. MeToasl ONITUMU3AITAN

JIByXypOBHEBbIE METOABI ONTUMH3ALNHU B 33a4aX a3POANHAMHYECKOIO IPOCKTUPOBAHUSL.
12. MeTonb! Ha 6a3e peleHus CONPSHKEHHBIX 3a1a4

OnTuMH3alMOHHBIE METONIBI HA 0a3e PeleHHs CONPsDKEHHBIX 3a1ad.

13. OnTumu3aiioHHbIE 1 00OpaTHBIE METOMIOB IPOCSKTUPOBAHHUS

B3aumMocBs3b ONTUMU3AMOHHBIX U 00PATHBIX METOAOB IPOEKTHPOBAHUSI.

14. TIpouns neTarenbHOTO anmapara, ero HpoOeKTHPOBAHUE

[IpoexTrpoBanue MpopmiIst ¢ yIeTOM MHOKECTBA KPUTEPHUEB U KOHCTPYKTHBHBIX OTPaHUYCHUN MPU
TTOMOIIY ONITUMHU3ALMOHHON MTPOLIEAYPHI.

15. OcobeHHOCTH a3POANHAMUYECKOTO IPOSKTUPOBAHUS MarkHCTPAIbHBIX MACCAKUPCKUX CaMOJIETOB

Oco0eHHOCTH a’pOAMHAMUYECKOTO MPOEKTUPOBAHMS MAruCTPAJIBHBIX IACCAKHUPCKHX CAaMOJIETOB.
[Tpumeps! TPOESKTUPOBAHUS ADPOANHAMUIECCKON KOMITOHOBKH CaMOJIETOB PA3IMYHBIX CXEM.

16. HeTpaI[I/ILII/IOHHBIe CXCMBbI JICTATCJIbHBIX allllapaToOB
HCTpa):[I/II_II/IOHHBIe CXCMBI JICTATCJIbHBIX aIlllapaToOB. HepCHeKTI/IBLI pPa3sBUTUA Fpa)KI[aHCKOﬁ aBHalllH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTOpHsl, OCHAIEHHAs! MYJIbTUMEIHAIPOESKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI
OcHoBHas nuTeparypa

1. AsponrHamMuKa JieTarebHbIX anmnaparoB [Tekcr] : yueOHuk i ctya. By3os / H. C. Apxanukos, .
C. CagerxoBa .— M. : Bricmag mikona, 1983 .— 360 c.

2. AppoauHaMuKa U IMHAMHKa ojieta TypoopeaktuBHbIx camoneToB [Texer]/T. U. Jlurym, -M.,
Tpaucmopt, 1967

JomnonHurensHas aureparypa



1. Asponunramuka [Tekcer] : B 2 4, U. 1 OcHoBbI Teopuu. AdpoanHamuka npoduist u kpsiia / H. ©.
Kprinos - MJIMBPOKOM,2010

2. Asponunamuka [Tekcr] : B 2 4, U. 2 MeToas! asponunamuyeckoro pacuera / H. @. Kpbuios -
M.JIMBPOKOM,2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Jluteparypa no aspo- rupo- AMHAMUKe, JOCTyIHas yepe3 Internet, xypHans! Journal of Aircraft,
AIAA Journal, ATAA paper, Aerospace Science and Technology, Progress in Aerospace Sciences.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHAX MOTYT HCIIOJIB30BATHCS MYIBTUMEANIHBIE TEXHOJIOTHH, BKIIIOYAs! IEMOHCTPALIHIO
MpE3EHTALNN.

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

CryaeHTt, u3y4aloumii Kypc «A3pOAMHAMHYECKOE MPOEKTUPOBAHME MACCAKUPCKUX CaMOJIETOBY,
MPEeXIIe BCETro, JODKEH BIAJETh IMOHUMaHWeM (HU3UKM OOTEKaHUs JIeTaTeNIbHBIX ammaparTos,
MOpPSAJIKAMA BEJIMYUH COMPOTHBICHUS M a’3pOJMHAMUYECKOTO Ka4yecTBa, 3HATh OCHOBHBIE IYTH
CHUKEHUS BCEX BUJIOB COMPOTUBIICHHUSL.

B pesynsrare u3ydeHHs TUCIUIUIMHBI CTYACHT JOJDKEH XOPOIIO OPHUEHTHUPOBATHCS B YHCIECHHBIX
METOAX pacueTa a’pOAMHAMUYCCKUX XapaKTEpUCTUK, OCHOBAaHHBIX Ha YpPaBHEHUSX TIa30BOM
JUHAMUKHA Pa3jIMYHOTO THUIMA, MOHUMATh NpPEAeNbl MPUMEHUMOCTH KaKIOr0 METO/a U 00OCHOBHIBATH
ux npuMeHenue. Kpome TOro, CTyOeHT JOJKEH IOHUMAaTh I[OCIEAOBATEIBbHOCTh 3TaroB
a’PONMHAMUYECKOTO TIPOEKTHPOBAHHUS M TIYyTH TMOBBIIICHUS a’3pOAMHAMHYECKOTO COBEPIIEHCTBA
JO3BYKOBBIX JIA pa3nuyHbIX THUIOB, a TAKXE CO3[1aBaTh AJITOPUTMbI  BBIMOJIHEHUS TOUCKOBBIX
HCCIICIOBaHMH.

CTyneHT JTOJDKEH BIAJEeTh MOMCKOM MH(GOpPMAIUK B HAyYHO-TEXHUYECKOW JIUTEparype, MPOHUKHYTH B
CYTh pacCMaTPUBAEMBIX TPOOJIEM U YMETh BBIJICISITh HOBU3HY B PEIICH3UPYEMBIX paboTax.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)](lJIb MnoATrOTOBKMU: ABHaMOHHBIC TEXHOJIOTHUH

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa QU3NKH moseTa
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.JI. boJICyHOBCKUI, KaHA. TEXH. HAyK, IOLIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00acTu npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 BiameeT aHaIUTHYECKMMHM M BBIYHUCIHUTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3yjbTare MU3YyUCHUA  OUCHHUILINHBI

«AspormHaMUYECKOE

OPOCKTUPOBAHUEC  MNACCAKUPCKUX U

TPAHCIOPTHBIX CAMOJIETOBY» 00YYArOLIHICS TOIKEeH:

3HATb:

- B3aMMOCBA3HM H Q)YHHHMCHTS.J'IBHOG CIWHCTBO aBHAIlMOHHBIX JUCHUIIINH,

MECTO U poib

a’3pOJMHAMUKH B 33ja4ax IPOEKTUPOBAHUS JIETaTEIbHON TEXHUKH;

- CBOICTBa CIIOIIHOW CPEABI ¥ 3aKOHBI COXPAHEHUS;

- OCHOBHBIE€ 3aKOHOMEPHOCTH IIPOTEKaHUs U 3aBUCUMOCTH a3pOJMHAMUYECKUX XapaKTepucTuk JIA ot
reOMETPUUECKUX MMapaMeTpoB U mapameTpoB cpensl (o, M, Re u np);

- TEOPETHYECKUE MOJEIH IPOLIECCOB OOTEKAHHS HIEMEHTOB JICTaTeIbHbIX alllaparos;

- COBPEMCHHOE IIOJIOKCHUE el
a’pOIMHAMUYECKUX XapaKTEePUCTHUK;

B

YUCJICHHBIX W  OKCHCPUMCHTAJBHBIX  HUCCIICAOBAHUIAX

- OCHOBHBIE CITIOCOOKI YIIYUHICHUA TCX WM UHBIX a3POJUHAMUYCCKUX XAPAKTCPUCTUK;,
- OCHOBHBIC YHUCJICHHBIC HHCTPYMCHTBI adpOANHAMHNYCCKOTO ITPOCKTUPOBAHMSI.

yMeThb:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTBI HAyKH: IOHATHS, CYXIACHHS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

- IIOJIB30BATHCA CBOUMH 3HAHUAMHU I PCIICHUA q)YHIlaMeHTaJH)HLIX U TMPUKIAJHBIX 3ada4 "

TCXHOJIOTMYCCKHUX npo6neM;

- BBICTISITH IVIaBHBIE PAKTOPHI IPH MOJEIIUPOBAHUH O0TEKaHUSI PealbHBIX PU3NUECKUX OOBEKTOB;

- OCBaWBaTh HOBBIC MPEIMETHBIC 00IACTH, TEOPETUICCKUE TTOXOBI U SKCIIEPUMEHTAIBHBIE METOIUKH;
- 9(GQEeKTHBHO HCIIOIH30BATH COBPEMEHHBIC YUCICHHBIC METOJbI, WH(POPMAIMOHHBIC TEXHOJOTHH U
KOMITBIOTEPHYIO TEXHUKY ISl TOCTHYKEHHS HEOOXOAMMBIX TEOPETHUECKUX M MIPUKJIIATHBIX PE3yIbTaTOB;
- UHTEPIPETUPOBATH PE3YJIBTATHI KCIICPUMEHTA IIPH CPABHEHUH UX C PACUETOM.




BJIAA€Th:

- KyJBTypO# NOCTAaHOBKU M MOJICJIMPOBAHUS 3a/1a4 IIPUKJIaJHON adpOoIMHAMUKY;

- uHpOpMaLueil 0 TOYHOCTU pacyeTa M OOJIACTH HMPUMEHHUMOCTH PA3JIMYHBIX UYUCIEHHBIX METOIOB
a3pOJMHAMUKU;

- HaBbIKAMH CaMOCTOATEIBHOI paboThl Ha COBPEMEHHOM KOMIIBIOTEPHOM 00OPY/IOBaHUY;

- HaBbIKAMM CaMOCTOSATEIBHOIO aHAJIN3A CTaTel 10 TEMaTUKE a3POJMHAMUYECKOIO IPOEKTUPOBAHMSI;

- HaBbIKAMH CaMOCTOATENbHOI paboTsl B IHTEpHETE;

- HaBBIKAMHM TPaMOTHOH 0OpaOOTKM pe3yabTaToOB OMNbITA M COIMNOCTABICHHS C TEOPETHUECKUMHU
JAHHBIMH.

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

1. Yrto Takoe MakcUMajIbHasI noabCMHas Cuia, CIIOCOOEI ee YBGJ'II/IIICHI/ISI?

2. Kak m3mensercs TEMIICpaTypa, AaBJICHHUC U INIOTHOCTb C UBMCHCHHUCM CKOPOCTHU (‘-II/ICJ'Ia Maxa) B
HU33HTPOMNYCCKOM TCUCHHUU CXKUMACMOI'0O raza?

3. Kak usmensiercs pacmpenenenue kodpduimenta aapieHus (KodpGUIMEHT NOAbEMHON CHIIbI) C
M3MEHEHHeM unciia Maxa rpu J03ByKOBOM 00TeKaHHU Tpoduiis?

. Uto Takoe BOJIIHOBOE COIIPOTUBJICHUC, ITPUYIUHBI CTO O6pa30BaHI/I$I?
. Kak BBITTIAAUT COOTHOIICHUEC HpaH,I[TJ'IFI Ha IMPAMOM CKa4Ke YHJ'IOTHGHI/IH?

4
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6. Urto Takoe CUIIBHBIN U CIIa0bIi KOChIE CKAYKU YIIIOTHEHUS?

7. Urto Takoe CTPENOBUIHBIE KPBUIbS, 3a4€M OHU MMPUMEHSIOTCS?

8 KaxoB k03 PpHUIHEHT MOIBEMHOM CHIIBI INTACTUHKH MIPU YHCTO CBEPX3BYKOBOM OOTEKaHUU?
9

KakoBa TEMIICpaTypa INOTOKa B KpHTH‘leCKOﬁ TOYKC, PABHOBCCHas TEMIICparypa CTCHKHU B
3aBHCHUMOCTH OT 4rcia Maxa monera?

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. Kak 3aBucaT pusnueckre XapakTepuCTUKU BO3LyXa OT BBICOTHI?

2. Yro Takoe umcno PeiiHonpaca, Kak OHO MOJEIMPYETCS MPH HUCHBITAHUSIX B a3POJUHAMUYECCKUX
TpyOax?

3. Yro Takoe uncio Maxa?

4. Chopmynupyiite Teopemy JKyKOBCKOTO O MIOIBEMHOM CHIIE.

5. Kak 3aBHCHT oJbeMHas CHJIa MJIO0CKOHM IUIACTUHKH U KPBUIOBOTO MPOQUIIS OT yIiia aTakH (Teopus U
MPaKTHKa)?

6. Urto Takoe MHAYKTUBHOE COMPOTHUBIIEHUE KPblJIa KOHEYHOTo pazmaxa? OT 4ero OHO 3aBUCHUT?

7. Kakoe KppUIO MMEeT MUHUMAIIbHBIN KO3()(DUIIMEHT WHIYKTUBHOTO CONPOTHBIICHUS TP 3aJaHHOM
VUIMHEHUH U KOAPPUIIHEHTE MTOTHEMHOMN CHITBI?

8. CdopmynupoBars 3aK0H BSI3KOTO TpeHUs: HproToHa.

9. CpaBHUTH BS3KOE COIPOTHUBIEHHE IUIOCKOM IJIACTUHKM IIPU JIAMHHAPHOM U TYpOYyJIEHTHOM
o0texkannu. OOBSICHUTE pazInyue.

buier 1
BriBenute TeopeMy JKyKOBCKOTO O MOABEMHON CHJIE.

Buier 2
CdopmynupoBarh 3aK0H BS3KOTO TpeHus: HptoToHa.

Kputepun oniennBanus
Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Oumenka omMYHO 8§ OamwIioB - BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, NIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBL U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka XopoIo 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITH IIOJyYEHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OreHka XOpoIo 5 6ayuioB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

Bo Bpems mpoBeneHus 3k3aMeHa 0Oydaroliuecs MOTYT IOJIb30BaThCsl MPOrPaMMOM JUCLUIUIMHEL, a
TaKKe CIIPaBOYHOMN JIUTEPATypOM, BEIYUCIUTEIbHON TEXHUKOM.

OK3aME€H MOXET NPOBOAMTHCSA IO UTOraM TEKyLIeH yCIeBaeMOCTH M CHAyd 3aJaHuil, WIH MyTeM
OpraHM3alUK CIENUAIBFHOTO ONpOca, TPOBOANMOTrO B YCTHOH (opme.



