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)

N0 THCHUTIJINHE: Paboune nporeccsl B )KHUIKOCTHBIX PAKETHBIX JIBUTATEIISAX
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa TeIUIOBBIX POLIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: C.B. Moconos, kau. ¢pu3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl TeroBbix npoueccos 04.06.2020



AHHOTANMA
Kypc "PaGoume mnpomecchl B >KMOKOCTHBIX PAaKETHBIX [BUTATENsAX" OTHOCUTCS K BapHaTUBHONW YacTH
o0Opa3oBarelbHON MPOrpaMMBbI, U3ydaeTcs Ha 5 Kypce.
W3yuenne naHHOW INUCLMIUIMHBI ONUPAETCs Ha 3HAHMA, NOJIYUYEHHbIE B IIPOLIECCE OCBOCHHUS JUCLMILIMHBI
"Tepmonunamuka", "T'azoBast nunamuka", "Termooomen", "OcHOBBI pOrpaMMUpOBaHU'".
Uzyuenne yueOHOHM AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boil MpodecCHOHAIbHOM
MOATOTOBKH MarucTpoB, JOPMUPOBAHUE COOTBETCTBYIOUIMX KOMIETEHIINH.
B y4eOHOHI aucHMIUIMHE pPacCMaTpUBAIOTCA OCHOBHBIC BONPOCHI B OOJIACTH CO3JaHMSA MaTeMaTH4eCKHX
MOJIEJICH arperaroB >KUJKOCTHOTO PAKETHOIO ABHUrareisl M MaTeMaTHYECKOW MOJENN PabovyHx MpPOLECCOB U
(GYHKIIMOHMPOBAHUS JBUTATEsl B IEJIOM, TEOPETHYECKHE OCHOBBI IOCTPOEHHS CIOXKHOTO MPOTrPaMMHOTO
MpoayKTa, 00eCrneynBaloIero B3auMOCOIIIACOBAHHBIE CBSI3U MEXIY BXOISIIIMMHU B HETO MOANPOrpPaMMAaMH,
paboThI C MaTEMaTHYECKOM MOZETBIO IBUTATelIsl HA MPUMEpPE CYIIECTBYIOIIETO IPOrPaMMHOTO KOMILIEKCA.
CrynenTsl y3HatoT yctpoiictBo JXKPJl u ¢pusmueckue npoueccsl, NpoTeKaronye Ipu ero GyHKIMOHUPOBAHUH,
KOHCTPYKTHBHBIC M ()YHKIIMOHAJIBHBIC CBSI3U JIEMEHTOB M arperaroB B JABHUraresie, COBPEMEHHbIE MOIXOAbI K
MOJEJIMPOBAHUIO IIPOLIECCOB B PAKETHBIX ABUraTeNsIX U Ipeaessl ux npuMeHumoctu. Io 3aBepiienuro kypca
CTYOCHTBHI JIOJDKHBI BIIQAETh HABBIKAMU H3YUYCHHsS CJIOXKHBIX TEXHHYECKHX CHCTEM, TaKHX KaK PaKEeTHBIN
JBUTaTeb WIM 3HEPreTUUECKasi YCTAaHOBKA C LIEJIbI0 IIOCTPOEHUSI UX MaTreMaTH4eckKoll MOAEIu U OCBOEHUS
KOMIUIEKCHOW wHHGpOpManmuu 1Mo (QU3HMYECKOMY SIBICHHIO, €0 MareMaTH4ecKOd MOAeNM W YHCICHHOMN
peanu3anuy, a Tak )K€  CO3J1aTh TOIIOJOTMUYECKYI0 CXEMY JIBUTaTelsd U COIpAraTb MareMaTudecKue MOJIENIU
B3aMMOOOYCIIOBIIEHHBIX (PU3MUYECKUX MPOLIECCOB.

1. leau u 3apauu

eap AUCUMNIMHBI

* (opMupoBaHure 0a30BBIX 3HAHUN U TEOPETUYECKMX OCHOB IO CO3/aHUI0 MHOTO(YHKIIMOHAIHLHOTO
KOMILJIEKCa KOMITBIOTEPHOTO MOJICTTMPOBAHHS pab0YMX MPOLECCOB H (PYHKIMOHUPOBAHUS YKUIKOCTHBIX
PaKETHBIX JABUTATEJNEH , IPUMEHSIEMOTO IIPU pa3pabOTKe PaKeTHO-KOCMHYECKOH TEXHUKH.

3agauu AU CHUILIHHBI

. Jarp crtyneHTam 0a30Bble 3HAHWS B OOJIACTH CO3JaHHUS MaTEMaTHUECKUX MOJETIEH arperaros
XKUAKOCTHOTO PAKETHOTO JBUTATENs W MaTeMaTH4ecKol Mojenu paboyux TPOIECCOB |
(hyHKITMOHUPOBAHWSI IBUTATEIIS B I[EJIOM.

° I[aTB CTYACHTAM TCOPCTUYCCKUEC OCHOBLI MOCTPOCHHUA CJIOXKHOIO HOPOTpaMMHOIO IPOAYKTA,
06ecneq1/IBaromero B3aMMOCOIIACOBAHHBIC CBA3U MCKAY BXOAAIIMMU B HECTO NMOAIIpOrpaMMamMu.

*  IIpuBuTh cTymeHTaM HaBBIKM paOOTBl C MaTeMaTHYECKOW MOJAEbIO JBUraTels Ha NpUMEpe
CYILECTBYIOIIETO MPOrPaMMHOTO KOMIUIEKCA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-5.1 Bnaneer COBPEMEHHBIMU
pacueTHO-TEOPETHUECKUMHU METOAMH, METOIaMH
KOMITHIOTEPHOTO MOJICIIMPOBAHUS W CpEAaMH pa3pabOTKH
MPOrpaMMHOTO  OOeclieueHHs, NPUMEHSEMBIMH  IIPH
peleHnH 3a/1a4 B CBoel NpodecCroHaNBHON 00acTu

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBpPEMEHHbIEC (DU3MKO-MAaTeMaTHYECKUE METObI
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTa [T
peieHus npodeccuoHaIbHBIX 3a1a4,
COCTaBIIATH MPAKTHYECKUE PEKOMEHIAINH T10
HCIOJIb30BAHUIO TOIYYEHHBIX PE3yIbTaTOB

OIIK-5.2 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METO/IaMH peleHMsI, ClIOco0eH 000CHOBATh A((HEKTUBHOCTh
BBIOPaHHOTO METOJA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
T1K-1 Coocoben KPUTUYECKU aHAIM3UPOBATH I/IH(l)OpMaHI/IIO 00 AKTYaJIbHBIX pC3yjibTaTax I/ICCJ'IGI[OBaHI/Iﬁ B
COBPEMEHHBIE IPO6IIEMBI TEXHHUECKOi (u3nky, |00IACTH TEXHAIECKOH PU3HKH

CTaBUTH 3aJ[auu U paspadareiBarh nporpammy  |IIK-1.2  Cmocoben  ctaBuTh  3amaun B olOmactu
WCCIIeIOBaHYsI, BEIOUPATh aJIeKBaTHBIE CITOCOOBI |TPO(EeCCHOHATIBHON JCSITEIBHOCTH, Npeajararb MyTH HX
Y METOBI PEIIEHUS IKCIIEPUMEHTAIbHBIX 1 pelieHus




TCOPETUCCKUX 3a/lad, HHTECPIIPCTHPOBATD, I1K-1.3 CnocoGen pa3pabareiBaTh U NMPUMEHSTh Hanboiee
OpCACTABIIATD U IIPUMCHATD ITOJIYyYCHHBIC MOAXOASIIME  TEOPETUYECKHE H  DKCIHEPUMEHTAJbHbBIC
pe3yIpTaTeI METOJBl MCCIENOBAaHUN K KOHKPETHOW HAy4yHOW 3ajadye H
WHTEPIPETUPOBATH TOITYUYCHHBIEC PE3YJIBTATHI

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUIINHE (MOXY.JII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
 ycrpoiicto JKPJl u ¢pusnueckue npoieccsl, MpoTeKaroIue Npu ero GyHKINOHUPOBAaHHUH;
* KOHCTPYKTUBHBIC U (PYHKIIMOHAJbHBIE CBSI3M YJIEMEHTOB M arperaTtoB B IBUTATEIIE;
*  COBpPEMEHHBIE MOAXOABI K MOJECIHPOBAHMIO IPOLECCOB B PAKETHBIX IBUTATEIAX M MPEAENbl MX
[IPUMEHUMOCTH.
YMETb:
* JCIIOJIb30BaTh ()yHIaMEHTAIbHbIC 3HAHUS JJISl TOCTPOEHUs (PyHKIMOHAIBHON MOJEIIN ABUTATES;
* CO3JaTh TOIOJIOIMUYECKYIO CXEMY JIBUIATElIs;
* CONpsArarb MaTeMaTH4eCcKUe MOJIEIH B3aUMOOOYCIOBICHHBIX (PU3NYECKUX MTPOLIECCOB.
BIIAJIETh:
*  HaBBIKAMHU H3y4YEHUs CIIOKHBIX TEXHHYECKMX CHUCTEM, TaKUX KaK paKeTHbIM ABUrareib WIH
SHEpreTuYecKkasl yCTaHOBKA C IIEJIBIO MOCTPOECHUS NX MAaTEMaTHYECKON MOAEIH;
* HaBBIKAMH OCBOCHMS KOMIUIEKCHOHM MH(opManuu no GpusndeckoMy SIBICHUIO, €0 MaTeMaTUYeCKON
MOJIETN M YUCIIEHHOH pean3aliy;
* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;
* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAHUS HUZNUECKUX 3a7ad.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
HeoOxonuMoCTh  akKyMyssiIMK — OTIBITA,
1 HaKOIUIEGHHOTO B  OTpacid M  €ro 2 1
HCIOJIb30BaHNE
[Ipenmymects u HEJOCTATKU
MaTeMaTHYecKoro  MOJCIIMPOBaHUS B
2 CpaBHEHUH c ¢duznIecKumM 3 2
MOJEJIMPOBaHMEM pabOoYuX MPOLECCOB B
XKPI.
KonnenryansHble HPUHIIMIIBI
3 MOCTPOCHUSI MPOTPAMMHOTO KOMILIEKCa 4 )
MOZIEIMPOBaHUEM pabO4YMX NPOLECCOB B
KP/.
Crpykrypa MTOCTPOCHHUS CHUCTEMBI
4 MHOTO(YHKIIMOHAILHOTO 4 )
KOMITBIOTEPHOTO MOJIEJINPOBAHUS
pabouux mporneccos B XKPJ]
5 Marematuyeckoe MOJIETMPOBaHNE 5 )
arperara
6 [Iporpammuas peanuzanus 4 2
[Ipumepsl co3maHusi MaTeMaTHYECKOU
7 monenu JKPJI 1 MozienupoBanust paboumnx 4 2
IPOLIECCOB.




8 OyHKIIMOHATBHBIE OJIOKH 4

Nroro yacos 30 15
[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Heo0XonuMoCTh aKKyMyJISILIMH OTIBITA, HAKOIUIEHHOTO B OTPACIIU U €r0 MCIIOJIb30BaHHUE

HCOGXOZ[I/IMOCTB AKKYMYJIIUU  OIlbITa, HAKOIUVICHHOI'O B  OTpacCiIu. Hcnonp3oBaHue OIbITa
NPpCAbIAYUICTO MMOKOJICHHUA.

2. IlpeumyniecTB U HEAOCTAaTKM MAaTEMAaTHYE€CKOTO MOJEIMPOBAHUS B CPAaBHEHHHM C (PU3NICCKUM
MoJIeNpoBaHreM padounx nporeccoB B JKP/I.

[TpeumyiiecTB M HEIOCTATKM MAaTEMaTHYECKOr0 MOJEIMPOBAHMS B CPAaBHEHMU C (PU3MUECKUM
MOJEJIMpPOBaHKEM pabouux npoueccoB. KauecTBo, CKOPOCTh, TOCTYIHOCTD, IPOU3BOIUTENLHOCTb.

Paznuuenue CHCTCMbI ABTOMATU3HWPOBAHHOT'O IMPOCKTUPOBAHUA JABUTATCIIA n CHCTCMbI
MAaTeMaTU4CCKOro MOACINPOBAHUs.

MHOroyHKIIMOHATLHOE KOMIIBIOTEPHOE MOACITUPOBAHNUE CIIOKHON TEXHUUECKOW CHCTEMBI.

3. KonuenryasnbHble TPUHIUIBI IOCTPOEHUS TPOrPAMMHOI0 KOMILIEKCA MOZICIUPOBAHNEM PabOdnX
npoueccos B XKP/I.

OpueHranyst Ha KOHCTPYKTOPCKHE 3aiadyd. ABTOMarhyeckas T'eHepallus MaTeMaTHu4ecKol MOJEeNH
CIOXHON TEXHUYECKON cHUCTeMbl. ABTOMATHYECKHI 3ampoc UCXOAHBIX AaHHBIX. Vcnonb30BaHUE
pa3BeTBIICHHOW 0a3bl JAHHBIX M0 TEIUIOGU3NIECKUM U TEPMOJAMHAMUYECKIM CBOMCTBAM BEIECTB.

Bo3MoxHOCTH OOHOBJICHHS U MOJICPHHU3AIINN CHCTEMBI.

4. CTpykTypa HOCTPOCHHS CHCTEMbl MHOTO(YHKIHMOHAIBHOTO KOMIIBIOTEPHOTO MOJEINPOBAHUS
pabouux nponeccos B XKPJI

CTpykTypa HOCTPOCHHS CHCTEMBl MHOTO(YHKIHMOHAJIBHOTO KOMIBIOTEPHOTO MOJCITHUPOBAHMS
AKHUJIKOCTHOTO PAKETHOTO JABHUTATENs: MPOCKTUPOBAHUE «CBEPXY - BHU3» OT OOIINX CBOHCTB 0OBEKTa K
€r0 YaCTHOCTSIM.

- YPOBEHb PAKEThI

- YPOBEHb JBUIaTENs, KaK I10JICUCTEMA PAKET

- YPOBEHb arperara, Kak IoJCUCTEeMbIl ABUraTess
- YPOBEHbB JeTajleli arperara

5. Maremarnueckoe MOECIIMPOBAaHUE arperara

MonynbHbIH MPUHIUTT MoAenupoBaHus. CBs3b 3JIEMEHTOB W B3aWMOJICHCTBHE WH()OPMAITMOHHBIX
nmotokoB. Tomomornyueckas ¥ (YHKIMOHAJNbHAS MaTeMaTW4yeckas MOJENb, MaTpHYHas MOJEIh
nBuraress. MaremaTudeckas MOJENb — PacyeTHBIA MOMYJb deMeHTa. [lacmopT Momysns, ucXonHble
JaHHBIC, PE3YJbTATHI, BHYTPEHHUE MapaMeTPbl MOAYIISA, OTPaHUYCHUS TPUMEHEHHUS MaTeMaTHIeCKOM
MOJIEJIH.

6. [Iporpammuas peanuzanus

Pacuernsiit Mogyns «Kamepa cropanus»



Pacuernb1ii Monyinb «l'a3oreneparop»
Pacuernbiii Mmonyne «Hacoc»
Pacuernbiit Momynb «['a30Bast 1 )KHIKOCTHAS TypOHHAY

Pacuernbie Monmynmu «Bxom», «Maructpanbs KUAKOCTHas», «Marucrpainb ra3oBas», «Y3en
pasnaroniuiiy, «Y3zen coouparonuiiy, «MexaHn4eCKuid Ba.

7. Ilpumeps! coznanus marematudeckor moaenu XKPJ[ u mogenupoBanus pabo4nx MpOIECCOB.

[Mpumepsl co3maHust MOAETH JABHTATelNs, 3aJaHWE WCXOAHBIX JAHHBIX, peIICHHE MpodIeM
«Ounepreruka» u «IIpoexTupoBanue». AHanN3 pe3yabTaToOB pacyeTa.

8. dyHKIMOHANBHBIE OJIOKH

DHepreTuyeckas yBsa3Ka HapaMeTpOB CXeMbI — IpodaeMa « JHEPreTHKa»
Pacuer reomeTpruecKux XapakTepucTuk — npobdnema «IIpoexrupoBanue»
Pacuet cranmoHapHBIX PeXUMOB pabOTHI — Mpobdaema «CTaTuka»

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILINHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. E.B. Jlebemuuckuii, C.B. Moconos, ['I1. KanmsikoB, u qp. KoMITbroTepHBIE MOJIEH KUIKOCTHBIX
paketHbix apurareneid. [lox pexn. akanemnka PAH A.C. Koporeesa., M.: Mammnoctpoenue, 2009r. 376
C.

2. E.B. Jle6emunckwuii., [.I1. Kanmeikos, C.B. MoconoB u ap.; nox pen. akagemuka PAH A.C.
KopoteeBa «Pabourie mporecchl B *KUIKOCTHOM PAKETHOM JIBUTATeNIe U MX MOJEIHpoBaHue» M.:
Mammmunoctpoenue 2008 r., 512 ctp.:(12) ¢ uB. BKIL.

3. JlobpoBonbckuii M. B. , )KunkocTHble pakeTHbIe npuratend. Mocksa, u3n-s8o MI'TY um. H.O.
baymana, 2005 .

4. Anemacos B.E., Iperanun A.®., Tumun A.I1. Teopus paketHsix asurareneil. [log penakuueit
akagemuka. [mymko B.I1., MockBa, u3n-Bo «MarmmmHocTpoerue», 1980 1.

5. OCHOBBI TEOPUH U pacyeTa KHUIKOCTHBIX paKeTHhIX ABurareneir. Kawura 1, 2. [lon penaknueit
npodeccopa Kynpssiera B.M., Mocksa, u3n-Bo «Beicmas mkona, 1993 .

6. OscsaaukoB b.B., boposckuii b.U. Teopust u pacuer arperaroB nuTaHus >KUAKOCTHBIX PAKETHBIX
neurareneil. U3n-so «MammHoctpoenne», Mocksa, 1986 1.

JomnonHurensHas aureparypa

1. Teopus 1 pacdeT arperaroB MUTAHUS KUIKOCTHBIX paKeTHBIX JBHUrarenei [Tekcr] : yueOHuK uis
cTyaeHTOoB : no1. M-Bom obpazosanust CCCP / b. B. OBcsunukos, b. 1. bopoBckuit .— 2-e 3.,
nepepa0. u gon. — M. : MammHoctpoenue, 1979 .— 344 c.

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

1. http://www.edu.ru — denepanbhsiii nopran «Poccuiickoe 0Opa3zoBaHUEY.
2. http://benran.ru —6ubnuoTeKa MO ecTecTBEHHBIM HaykaM Poccuiickoil akajieMun HayK.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



nporpammuoe obecrieuenue: Microsoft Office (Word, Excel, PowerPoint), OpenOffice.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

YcnemHoe ocBoeHme kypca «Paboune mpomecchl B KHIAKOCTHBIX PAKETHBIX JBUTATEINSX» TpeOyer
CaMOCTOATENBHON paboThl CTyJeHTa. B mporpamme Kypca NPUBENEHO MHUHUMAILHO HEOOXOAMMOE
BpeMs 111 paboTHI CTyIEHTa Ha/l TEMOM.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM CEMUHAPOB, yUeOHOW U HAyYHOH JInTeparype).

PykoBOACTBO M KOHTPONb 3a CAMOCTOATENIBHOW pabOTOM CTyleHTa OCYLIECTBISIETCS IpU
HUHAUBUYaJIbHBIX KOHCYJIBTALUSX.

[loka3zarenem BianeHUs MaTepUaNoOM CIYXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAaHMS HA NPAKTHKE CTYACHTY HEOOXOAMMO IPHHUMATh YYacTHE B
pEIIeHNH PUKJIaJHbIX 3a/1a4 B COCTAaBE HAyYHOI'O KOJJIEKTHBA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
Kaespa TEIrI0BBIX MPOIECCOB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: C.B. Moconos, kana. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5.1 Bnaneet COBPEMEHHBIMU
pacyeTHO-TEOPETUIECKUMH METOJIaMH, METOIaMH
KOMITBIOTEPHOTO MOJEIHPOBAaHUS U CcpelaMH pPa3pabOTKU
OPOrPaMMHOTO  OOECIICYCHUS,  NPUMEHSEMBIMH  IIPH
pelleHun 3a/1ad B cBoel nmpodeccruoHanbHON 00IacTu

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBPEMEHHBIE (PM3UKO-MaTEeMaTHIECKHE METO/IbI
Y METOJIbI UCKYCCTBEHHOTO MHTEIIICKTa JIJIsI
penieHus NpoeCcCUOHAIBHBIX 33/1a4,
COCTaBIISITh MPAKTHYECKUE PEKOMEHIAIINH T10
UCIIOJIb30BaHHIO TIOJIYYEHHBIX PE3yJIbTaTOB

OIIK-5.2 Bnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHUs, CTII0COO0eH 000CHOBATh 3(h(HEKTHBHOCTH
BBEIOpaHHOTO METO/IA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIAThH
T1K-1 Cnocoben KPUTHUYECKH aHAIU3UPOBATh I/IH(I)OpMaI_[I/IIO 00 AKTyaJIbHBIX pE3ynbTarax HUCCJICIOBAaHUM B
COBpPEMEHHEIE MPOOIEMbl TEXHUIESCKON (DU3HKH, 0011aCTH TEXHHYECKON (QU3HKH

CTaBUTH 3aJjauM U pa3padareiBath nmporpammy  |[IK-1.2  Crnocoben  craBuTh  3afadym B 0OJIACTH
WCCIIeIOBaHUS, BRIOUPATh aICKBATHBIE CTIOCOOBI [TIPOeCCHOHAIBHON JIeATENhHOCTH, MPEMarath IyTH HUX

U METO[Ibl PELIEHUS SKCIIEPUMEHTAJIbHBIX U peleHus
TCOPCTUICCKUX 3a11ad, HHTCPIIPCTHPOBATS, [IK-1.3 CnocobeHn pa3paOarbiBaTh U NPUMEHATH HauOoiee
HPEICTABIATE M IPUMEHATE 110y ICHHBIC MOAXOMAIME  TCOPETUYECKHUE M DKCIIEpUMEHTAJIbHBIC
pC3ynbTaThl METO/bl HCCIEAOBAHUN K KOHKPETHOM Hay4yHOH 3ajaye u

HUHTEPIPETUPOBATh IIOTY4YEHHBIE PE3YJbTAThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrate wusydeHus aucuMIUIMHBI «Paboume mnpormecchl B JKUAKOCTHBIX PAKETHBIX JIBHUIATEIISX)
00yJarouics JTOIDKEH:

3HATh:
 ycrpoiictBo JKPJl u ¢pusnueckue npoieccsl, MpoTeKarolue Npu ero GyHKINOHUPOBAHHUH;
* KOHCTPYKTUBHBIC U (PYHKIIMOHAJbHBIE CBSI3M YJIEMEHTOB M arperaTtoB B IBUTATEIIE;
*  COBpPEMEHHBIE MOAXOABI K MOJECIHPOBAHMIO IPOLECCOB B PAKETHBIX IBUTATEISAX M MPEAENbl MX
[IPUMEHUMOCTH.
YMeThb:
* JCIIOJIb30BaTh ()yHIaMEHTAIbHbIC 3HAHUS ISl TOCTPOEHUs (PyHKIIMOHAIBHON MOJEIN ABUTATES,;
* CO3JaTh TOIOJOIMUYECKYIO CXEMY [IBUIATElIs;
* CONpsArarb MaTeMaTUYeCKUe MOJIEIH B3aUMOOOYCIOBICHHBIX (PU3NYECKUX MTPOLIECCOB.
BJa/IeTh:
*  HaBBIKAMHU H3YYEHUs CIIOKHBIX TEXHHYECKMX CHUCTEM, TaKUX KaK paKeTHbIM ABUrareib WIH
SHEpreTuYeckas yCTaHOBKA C IIENIBIO MOCTPOCHUS UX MaTEMaTHYECKOM MOAEIH;
* HaBBIKAMH OCBOCHMS KOMIUIEKCHOHM MH(opManuy no GpusndeckoMy sIBICHHIO, €0 MaTeMaTUYeCKON
MOJIETHN U YUCIIEHHOH pean3aliy;
* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;
* KYJIBTYpOH MOCTAHOBKH U MOAETHPOBAHUS GUZNUECKUX 3a7a4.

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

Texymuii KOHTPOIbh OCYIISCTBISETCS B (JOPME CAMOCTOSITENLHBIX Pa0OT WM TECTOB B NMHUCHMEHHOM
(dhopme 1o KaxI0l TeMe.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTOH CTyIEeHTa OCYIISCTBISETCS B pPe3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



Arrecraiust mo aucuuiuinHe «PabGoume mpomecchl B KMIKOCTHBIX PAKETHBIX —JABHUIATEIIsIX»
ocyuectsisiercs B popme nudepeHIMpoBaHHOTO 3a4eTa (B yCTHOH (opme).

[lepeuens BonpocoB k auddepeHurpoBaHHOMY 3a4eTy:

1. [IpenmymiecTB 1 HEAOCTATKU MaremMarrueckoro monenuposanus JKPJ[ B cpaBHeHNU ¢ pu3nIecKuM
MOZIEIMPOBAaHUEM PabOUIHX MPOIIECCOB.

2. KoHuenTtyanbHble NPUHIUIBI TTOCTPOCHUS MPOTPAMMHOIO KOMILIEKCA (CHCTEMBI) MOJCTHUPBOAHUS
pabouux mpoLeccos.

3. OpI/IeHTaLII/IH Ha KOHCTPYKTOPCKHUC 3aJa4du, HCIOJIb30BAHUC pa3BCTBHeHHOI\/’I 0assl JaHHBIX IIO
TEHHO(i)I/ISI/I‘ICCKI/IM U TCPMOJAVMHAMHUYCCKUM CBOMCTBaM BEIIIECTB.

4. CrpyKTypa HOCTPOCHHS CHCTEMBbl MHOTO(YHKIHOHAIBHOTO KOMIIBIOTEPHOTO MOJEINPOBAHUS
KUAKOCTHOTO PAKETHOTO ABUTATEIS.

5. ABTOMaTHYECKOE CO3[JaHUE MATEMaTHYECKOM MOIEIM ISl KaKAOTO YpPOBHS MOZEIMPOBAHHUA.
OrpanuueHus IPUMEHEHHsI MaTEMAaTUUECKON MOAEIIH.

6. OCHOBHBIC TIOHATHS: CBSI3b DJJIEMEHTOB H B3aHMMO/ICHCTBIE I/IH(I)OpMaI_II/IOHHLIX IIOTOKOB,
TOIIOJIOTNYCCKasa U (bYHKI_II/IOHaJ'H)HaH MAaTeMaTU4CCKas MOACIIb, MATPUYIHAA MOJCJIb JABUTATCIIA

pacyeTHBII MOIYIb JJIEMEHTA, ACTIOPT MOAYJIS, TapaMeTPbl MOIYJIS,

7. dynkuuoHanbHble OJ0KM: TpobneMa «JHepreTtuka», npobmema «llpoexTupoBanuey, mpoodiema
«Craruka». 1X cBsi3b U B3auMoJIeiicTBHE.

8. Pacuetnsiit Mmoxynp «Kamepa cropanus»

9. Pacuetnsiit Mmogynb «l'a3oreneparop»

10. Pacuetnsriit momyns «Hacoc»

11. PacueTHblit Monysib «I'a30Bast ¥ )KUJAKOCTHASI TYpOUHAY

12. Pacuernsie Monmynu «Bxom», «Maructpanp >XHIKOCTHas», «Maructpaib Tra3oBas», «Y3en
paznaroniuiiy, «Y3en coouparonuiiy, «MexaHn4eCKHid Ba.

13. Ilpumepbl co3maHus MOJCTH JBUTATENs, 3aJaHUEC WMCXOIHBIX JaHHBIX, pPELICHUE IPoOIeM
«Ouepreruka» u «[IpoexTupoBanuey.

Kpurepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHMEe 3HAHMSA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBI TpPU  OTBETE
9K3aMEHAIIMOHHOTO OMiIeTa 1 OTBETE Ha BOMPOCH! IO MPOrpaMMe TUCLUILINHB;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI MPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI 110 NPOrpaMMe JTUCLUIIINHBI;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCLUITUIMHBI IIPH OTBETE 3K3aMEHAIIMOHHOTO OMJIeTa M OTBETE Ha BOIPOCHI II0
porpamMmme JUCLMILIHHBI;

OLCHKa «XOpOoIIOo (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHUAJl 3K3aMCHAIITMOHHOTO
6I/IJ'IeTa, I'paMOTHO U 11O CYHICCTBY U3JIarac€t €ro, Ho AOIYCKAacT B OTBETC HEKOTOPLIC HECTOYHOCTH,

OLIEHKA «X0pomIo (6)» BBICTABIAETCS CTYJCHTY, €CJIM OH 3HAeT MaTephall SK3aMEHALMOHHOIo Ouiera,
0 CYIIECTBY M3JIaraeT ero, HO JOIMYyCKaeT B OTBETE MHOTO HETOUHOCTEIH;

OLIEHKA «XOpomIo (5)» BBICTABIACTCS CTYACHTY, €CJIM OH 3HAeT MaTepHall SK3aMEHAMOHHOTO OmieTa,
W3JIaraeT ero, He JIOMYCKaeT B OTBETE TPYOBIX OIIUOOK;

OLICHKA «Y/IOBJIETBOPHUTENIBHO (4)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ounera OH moKazaj (parMeHTapHBIN, XapakTep 3HAHUN, HEJAOCTATOYHO MPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX MOHATHH, HO IpPH 3TOM OH BIAJAEET OCHOBHBIMH pa3feilaMu Yy4eOHOH IporpamMMbl,
HEOOXOAUMBIMHU IJI51 AajibHEHIIero 00y4eHus;



OLICHKA «YIOBJIETBOPUTEIBLHO (3)» BBICTABIAETCS CTYIEHTY, €CJIM BO BPEMs OTBETA SK3aMEHAIIMOHHOTO
Ourera OH IOKa3aj pa3pO3HEHHBIN XapakTep 3HAHWH, HEIOCTATOYHO NpaBHIbHbBIE (HOPMYIHPOBKU
0a30BbIX TMOHSATHH, HapyLIEHHE JIOTMYECKOH IOCIIEAOBATEIbHOCTH B HW3JIOKEHUH TPOrPAMMHOIO
Marepuaa, HO Ipy 3TOM OH BJaJeeT OCHOBHBIMM pa3/ieslaMH y4eOHOH NmporpamMMbl, HEOOXOIUMBIMU
JUI IajJbHEHWIIero oOy4eHUsI ¥ MOXET NPUMEHSTH HOIy4YeHHBbIE 3HAHMs MO 0o0pas3ly B CTaHAAPTHOU
CUTYyalluy;

OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
TOHSITHIA TUCIUIUIAHBIL.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIA 3a4€T MPOBOAUTCSA IyTEM OPraHW3aLUH CIEHUAIBLHOTO ONpOca B YCTHOM
(dopme, a TaKxKe MO UTOTaM TEKYILEH yCIIEeBAEMOCTH C YYE€TOM OTBETOB M aKTUBHOCTH Ha CEMUHApax.
Bo Bpemsi mposenenus auddepeHHHpPOBaHHOIO 3adeTa NpU TOATOTOBKE OTBETOB Ha BOIPOCHI,
00ydJaroIuecs: MOTYT MOJIb30BaThCsl POTPAMMO# TUCIIMITIIMHEI U JTF000H Ipyroi JIUTepaTypo.

Bo Bpems mpoBeaenust auddepeHurpoBaHHOTO 3aueTa MpPU OTBETE OOyYaromIerocs Ha BOIPOCH IO
Ouiety WM MO MPOrpaMMe AMCLUIUIMHBL, OH HE MOXKET IOJIb30BaThCA MPOrpaMMOM ANCIMIUIMHBI U
0001 IpyTol IuTeparypoil.



