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: NudopmannoHHbIe TEXHOIOTUH CUCTEMHOIO IPOEKTUPOBAHUS KOCMHUYECKUX CHCTEM
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: A.b. IIBeTkoB, KaH. TEXH. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl KOCMUYECKHX JIeTaTeIbHbIX anmnaparos 28.03.2022



AHHOTANMA

Kypc "MudpopmanmoHHbIe TEXHOJIOTUH CHCTEMHOIO MPOEKTHPOBAHUS KOCMHUYECKMX CHUCTEM" OTHOCHTCS K
BapUaTUBHOM YacTH 00pa30BaTesIbHON MPOrpaMMBl, U3ydaeTcs B 1 1 2 cemecTpe MarucTparypsl.

Wzyuenne naHHOW NUCUMIUIMHBI ONMUPAETCS Ha 3HAHMA, MOJYYCHHbIE B MPOLIECCE OCBOCHMS TUCLMILIIHMHBI
"KoMIbIoTepHBIE METO/BI PEIICHHS THITOBBIX 3a1a4 Jedopmupyemoro TBépaoro tena", "OCHOBBI CHCTEMHOTO
WHXMHUPHUHTA KOCMHYECKUX cucTeM", "YipaBieHne KOCMUYECKUMU IPOrpaMMaMH U ITPOeKTaMu'.

Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH OakanaBpa, (POPMUPOBAHNE COOTBETCTBYIOIINX KOMITETCHIIHH.

ConeprxaHue Kypca OCHOBBIBA€TCSI HA CUCTEMHBIX 3HAHUSX, [IOJYYEHHBIX B XO€ U3yUEHUs CIEIYIOIUX TEM:
* SI3pIKM MpOrpaMMUpPOBaHUS U UX IPUMEHEHHUE B APXUTEKTYPHOM IIPOCKTUPOBAHUN KOCMUYECKUX CUCTEM.

*  OcHOBBI pa0OTHI ¢ NPOTPaMMHBIMU KOMIUICKCAMH apXUTEKTypHOTO M JHHAMHYECKOTO MOJEITHPOBAHUS
KOCMHUYECKUX CHCTEM.

*  OCHOBEI pa6OTBI C IMpOorpaMMHbBIMHU HHaT(bOpMaMI/I KOHICTITYAJIbHOI'O TAapaJUICIIbHOI'O0 IMPOCKTUPOBAHUA
KOCMHWYCCKHX CUCTCM.

® OCHOBEBI HWH)XCHCPHOI'0 aHaJlnda Hu [JACTAJIbHOTO IPOCKTHPOBAHUA KOCMUYCCKUX CUCTEM C
HUCIOJIb30BAHUCM NPOTPAMMHBIX KOMIIJIICKCOB.

1. leau u 3apa4u

eap AUCUMNIMHBI

HU3YyUCHUC TCOpUH, MCTOAOB, IIPAKTUK U IOJYy4YCHUC 0a30BEIX HAaBBIKOB HH(bOpMaHHOHHOFO
MOACIMPOBAHNA KOCMHUYCCKUX JICTATCIIbHBIX aIlllapaToB.

3agauu AU CHUILIHHBI

. MPHOOpPETEHNE TEOPETHUECKUX 3HAHWH B 00MacTH WHOOPMAIMOHHOTO MOJEIUPOBAHMUS
KOCMHYECKUX CHCTEM;

¢ OCBOCHHC MCTOAOB U IMPAKTHUK HH(bOpMaHPIOHHOFO MOACIIMPOBAHUA KOCMUYCCKUX CUCTCM,

. MOJyYeHHE HABBIKOB MO HWHGOPMALMOHHOMY MOACIUPOBAHHUIO pa3paboTku TpeOOBaHUH,
ApXUTEKTYpHOT'O MIPOEKTUPOBAHNUS, BEpU(UKALNN U BAIUAALMH KOCMHUECKUX CHCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapuUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIed Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM

JEATEIIEHOCTH
YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
VYK-2 CriocobeH ynpaBisiTh HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
HCCIIeJOBATEIbCKUM NIPOEKTOM Ha BCEX dTanax |MpaKTHYECKYI0, METOAMYECKYI0 U MHYIO B 3aBUCHMOCTHU OT
ero pean3aiu TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS
OIIK-5.1 Bnaneer COBPEMEHHBIMU
pacyeTHO-TEOPETUIECKUMH METOJIaMH, METOIaMH

KOMITBIOTEPHOTO MOJICITUPOBAHUS U CpeAaMH pPa3paboTKu
OPOrPaMMHOTO  OOECIICYCHUS, NPUMEHSEMBIMH  IIPH
pelleHun 3a/1ad B cBoel nmpodeccruoHanbHON 00IacTu

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBpEMEHHbIE (PM3UKO-MaTEeMaTHIECKHE METOJIbI
Y METOJIbI UCKYCCTBEHHOTO MHTEIIICKTa JIJIsI

[N -




peLueH

ni 11pOPCCCNOHAJIbHbIX 34d/1a4,

COCTABJIATH NPAKTUUICCKUC PCKOMCHIAIIUHU 10
HCIIOJIb30BAHUIO IMOJYUCHHBIX PE3YJIILTATOB

OIIK-5.2 Bnameer aHaIUTHYECKUMU U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHUs, CTIOCOO0eH 000CHOBATh 3(h(HEKTHBHOCTH
BBEIOpaHHOTO METO/IA

OIIK-5.3 3HaeT NpUHOMUIBI COCTABICHHA M IpaBUIIa
o(hopMIICHNS HAYYHO-TEXHUYECKOH JOKYMEHTAIH

[MK-1 CriocobOeH KpUTHYECKH aHATU3UPOBATh
COBpPEMEHHBIE MPOOIEMBbI TEXHUUECKON (PU3HUKH,
CTaBUTh 33Ja41 U pa3pabaThIBaTh IPOrPaAMMy
WCCIICAOBaHMsI, BEIOMPATH aJIeKBaTHBIE CIIOCOOBI
Y METOJIbI PELICHUs SKCTIEPUMEHTAJIbHBIX U
TEOPETHUYECKUX 3a/1a4, HHTEPIIPETUPOBATD,
MPEACTABIATh U IPUMEHSTD HOJTy4CHHbIE
PE3yIbTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
00JIACTH TEXHUYECKOW (DU3HKH

I[IK-1.2 ChoocobeH  craBuTh 3aJayd B 00JIacTH
MpoeCCUOHANBHON JAEATENbHOCTH, TMpeniararb MMyTH HX
perieHust

IIK-1.3 CnocobeHn pa3pabarbiBaTh U MPUMEHSATH Haubolee
MOOXOASIINE  TEOPETHUECKHE H  OKCIEPUMEHTAJIbHBIC
METOABl HCCIENOBAaHUN K KOHKPETHOM HaydHOHM 3ajaye u
WHTEPIPETUPOBATH MOITYUYCHHBIEC PE3YIBTATHI

[IK-1.4 CnocobeH mNpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIusIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATb:

YMETB:

¢* OCHOBBI CHCTCMHOI'O IIPOCKTUPOBAHHUA KOCMHUYCCKHUX CUCTEM C HCIIOJIb30BAHUCM I_[I/I(prBBIX
TEXHOJIOTHH CUCTEMHOTO U HWH)XCHCPHOI'O aHaJIn3a KU3HCHHOT'O IIUKJIda KOCMHUYCCKUX CUCTEM;
¢ IOHATHUA U TCOPCTUICCKUC TOAXO/AbI, NUCITOJIb3YCMBIC B CHCTEMHOM HWHXXCHCPUU,

* OCHOBBI TEXHOJOTHH NapauieIbHOTO
CHUCTEM;

MYJIbTH-AACHUIUIMHAPHOIO IMPOCKTUPOBAHUA KOCMHUYCCKUX

* IPOrpaMMHBIE KOMILIEKCHI, 00eCHeyrBaroye Ou3Hec-IpoLecCchl KOHIENTYaIbHOTO POEKTHPOBAHUS

KOCMHNYCCKHUX CUCTCM.

* IPUMEHITHh TEOPETUYECKHE MOJIEIH JUIsl ONMCAHUS KIIFOUEBBIX MPOLIECCOB CHCTEMHOMN NHIKEHEPHH;

* paboTarh C COBPEMEHHOW HayYHOU JIUTEPATyPOH;

* 00pabareIBaTh U BU3YyaJIU3UPOBATH PE3YJIBTAThl CUCTEMHOTO IPOEKTHPOBAHUSI KOCMUYECKHX CHCTEM;
*  II0JIb30BaTbCid OCHOBHBIMU IIPOrPAMMHBIMH CpPEACTBAMHU HMHKEHEPHOI'O aHajlIM3a U JAETajIbHOIO

MPOCKTUPOBAHUA KOCMHUYCCKHUX CUCTCM.

BJIAJIETh:

* TCEOPETUYCCKUM U MMOHSATUIHBIM arraparom, UCIO0JIb3yCMbIM B CHUCTEMHOM WHXCHEPHU;
¢ MpOorpaMMHbIMU CPCACTBAMU O6pa6OTKI/I " BU3yaJIn3alluu OOJIBIIINX MACCHBOB JaHHBIX B IIPOLIECCC
CUCTEMHOTO ITPOCKTUPOBAHUS KOCMUYCCKUX CUCTEM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
SI3BIKM  TIPOTPaMMHUPOBAaHUSL W HX
1 MIPUMEHEHHE B APXUTEKTYPHOM 15 30
MPOEKTHPOBAHUN KOCMUYECKHUX CHCTEM




OcHOBBI  PabOTBI €  MPOTPAMMHBIMH
) ruiarpopmamu KOHLENTYaJIbHOTO 15 45
HapasieaIbHOro MIPOEKTHPOBAHUS
KOCMHYECKUX CUCTEM
Hroro yacos 15 15 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. SI3pIKM mporpaMmMupoOBaHrd U UX MPUMCHCHHUC B APXHUTCKTYPHOM IMPOCKTUPOBAHUU KOCMUYCCKUX
CUCTEM

OCHOBHBIC TPHUHIMIIBI W TOHATHS TEOPHH MozenupoBanus cucreM. DopManmzanmus u
AJITOPUTMHU3AIMS TIPOIeccOoB  (YHKIMOHUPOBaHUS cucteM. OCHOBBI CHUCTEMHOTO WH)KHHUPHUHIA
KOCMHYECKUX CHCTEM. YTIpaBICHHE J>XH3HEHHOM IIMKJIOM KOCMHUYECKHX CHCTEM. ApPXHUTEKTypa
KocMHYecKuX cucteM. OCHOBBI TEXHOJIOTMU YIPABIECHHS KOCMHUYECKHMMH MpOrpaMMaMu M
npoekramu. [IpoekTupoBanne HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX CHCTEM IIU(PPOBOM MOAICPIKKH
’KU3HEHHOTO IMKJIa KOCMHYECKHX CHCTEM. THIOBBIE MAaTEMaTH4YeCKHE MOJEIN CUCTEMHOIO
NPOCKTUPOBAHUS  KOCMHYECKMX  CHCTEeM. MyJbTH-JOMEHHOE  CHCTEMHOE  MOJECIMPOBAHUE
KOCMHYECKUX CHUCTEM. BBICOKOypOBHEBbIE METOIBI M SI3BIKM CHCTEMHOIO IPOEKTHPOBAHHS U
WH)XEHEPHOTO aHaiu3a Npu paspadorke kKocmuueckux cucrem: SysML, UML 2.x, C++, C#,
MATLAB Simulink, MatCAD, SQL, ba3bl nanaeix. CucteMsl ynpasieHuss 0a3aMu JAaHHBIX: MS
SQL, PostgreSQL, Oracle RDBMS.

Cemecrtp: 2 (Becennuit)

2.  OCHOBEHI pa6OTBI C H[OpOorpaMMHBIMH HHaT(i)OpMaMI/I KOHICIITYAJIbHOIO  MapaJuICIIbHOTO
MIPOCKTUPOBAHNA KOCMHUYCCKUX CUCTEM

OcHOBBI HapasieaIbHOTo WHKUHUPHHTA. Merononorus MYJIBTH-TUCIUTUINHAPHOTO
MOJIeJIe-OPHEHTHPOBAHHOTO ~ TPOCKTUPOBaHUST ~ (QYHKIMA  KOCMHYECKHMX  cHCTeM.  LIeHTpsI
MapajuIeIbHOTO MPOSKTUPOBAHHUS W TIOPSIOK OpraHu3anuu ux pabotel. Paspaborka TpeboBaHWi
NPOEKTa CO3JMaHHMs KOCMHUYECKOH cHcTeMbl. [locTpoeHue (yHKIMOHAIBHOW M TEXHHYECKOM
ApXUTEKTYypbl KOCMHUYECKOH cucTeMbl. CHCTEMHOE M NPUKIAIHOE MPOrpaMMHOE OoOecredeHHe Ul
napauIeIbHOTO MPOSKTHPOBaHMA. [IpUHIMITEI TIOCTPOCHUS METaMOIETH JaHHBIX NPOSKTHPYEMOM
KocMHUuUecKoil cucteMbl. OcHOBBI paboThl ¢ TaropMaMi MapajuieIbHOIO IMPOSKTHPOBAHUSA U
NPUKIAJHBIM TIPOTPAMMHBIM OOECIIeYeHHEeM Ul CUCTEMHOTO IMPOSKTHPOBAHHS W WH)KEHEPHOTO
aHanu3a kocmuueckux cucreM (SysML, UML MATLAB, T-Flex PLM/CAE). I'pynnioast pabora 1o
napajuieIbHOMY TPOCKTUPOBAHHIO KOCMUYECKOH cucTeMbl Ha ocHOBE muiargopmel CDP4. OcHOBEI,
METOIbl U CpeAcTBa LU(PPOBOr0 KOHCTPYHPOBAHHS M MHKCHEPHOTO aHAIN3a KOMUYECKHUX CHCTEM:
SolidWorks, T-FexPLM, SimInTech, NASTRAN, ANSYS, Adams MSC, Autodesk 3DMAX.
Hudposoit Maker m3nenus - DMU. OcHOBBI UMHUTAIIMOHHOTO MOJICIIMPOBAHUS TPH CO3TaHUU
IU(POBBIX JTBOWHMUKOB KOCMHUYECKHX CHCTEM, KOMIUIEKCOB M H3JICIHHA pPaKeTHO-KOMHYECKOM
TEXHUKH. TeXHOJOTHs MapajieIbHOr0 MHXMHUPUHTA HIPU MPOEKTUPOBAHUN KOCMHUYECKHX CHCTEM.
Bepugukanus pe3ynbratoB MaTeMaTH4eCKOr0 MOJCITUPOBAHMSI KOCMUYECKUX CHCTEM.

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

VYuebHas ayquTopusi, IPOEKTOP, JOCKa, MyJIBTUMENIHOE 000pyI0BaHHUE.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa

1. Jlerenuyk A. U. CucremHoe MbinuieHue: Y4ueOHuk / Anatonuii JleBeHuyK. —
bocton-Ynsaunren-Kues: Ilpoekt «banosctBo», Tonuman, 2019. — 534 c.

2. Kocsixos A., Ceut Y., Ceiimyp C., bumep C. Cucremuas nmxenepus. [Ipuaimnst u npaktuka / [lep.
c aant. nof pex. B. K. barospuna. — M.: JIMK Ilpecc. — 2014. — 636 c. (bubnuoteka mo
CUCTEeMHO! MHXeHepuu PoccHiickoro MHCTUTYTa CUCTEMHOM MHKEHEPUHN)

3. Xamn 3., xekcon K., Jlxxepemu J[. Umxenepus tpedosanwmii / [lep. ¢ anm. mox pex. B. K.
Barospuna. — M.: JIMK Ilpecc. — 2017. — 224 c. bubnroTeka 1o CUCTEMHON HHXECHEPHH
Poccuiickoro MHCTUTYyTa CUCTEMHON MH)KEHEPHUH.

4. Pazpaborka cucteM kocMuieckux anmnapartos / [lox pen. I1. @opreckeio, I'. Cyaitnepna,

J. Crapka; [lep. ¢ anm. — M.: Anbnuna [Ta6numep, 2016. — 764 c.

5. CucreMHas pa3paboTka KOCMHUYECKON TEXHUKH: Y4ueOHOoe ocooue B 2-X yactsax / A. A. PomaHOB:
M®THU. M., 2015. 535c.

6. B.K. baropun. CtaHaapThl CHCTEMHON HHXKEHEPHUHU: C pHs JI OKJIAJ0B ( 3€JICHBIX K HUT') B PAMKax
npoekra «[IpomblineHnsil u TexHodoruueckuit popcaitt Poccuiickoit @enepanumn» / B.K. batospus;
nop pea. M.C. Jlunenko#, K.A. BanoBoii; @oup «LleHTp cTparernyeckux pa3pabdoToK
«Cesepo-3amany. — CII6., 2012.

JomnonHurenbsHas auTeparypa

1. TOCT P UCO/M3K 12207-2010 Nadopmanmonnas TexHonorus. CUCTEeMHast ¥ IporpaMMHast
uHxeHepus. [Ipouecchl XKU3HEHHOTO LKKIIA TporpaMMHbIX cpeacTs (cMm. ISO/IEC 12207:2008)

2. TOCT P 57193-2016. HanmonaneHsiii crannapt Poccuiickoit @enepanuu. CucremMHas u
nporpaMMHasi HExeHepus. [Iporeccsl )KM3HEHHOTO IMKIIa CUCTEM (YTB. M BBEJICH B JICHICTBHE
[Ipukazom Poccrangapra ot 31.10.2016 N 1538-c1)

3. TOCT P UCO/M3K TO 16326-2002. [IporpammHas uH>xeHepusi. PykoBonCTBO 10 MPUMEHEHHIO
I'OCT P UCO/MDBK 12207 npu ynpasnenun mpoektom (cM. ISO/IEC 16326)

4. TOCT P UCO 15926-1-2008 ITpombliuieHHbIE aBTOMaTU3UPOBAHHBIC CUCTEMBI U HHTETPALIHSL.
WuTerpanus 1aHHBIX )KU3HEHHOTO IUKJIA JJIS TepepadaThiBalOIUX IPeAIpUATHH, BKIIIOUasi He(TSIHbIE
U Ta30BbIe IPOM3BOACTBEHHBIE peanpusaTus (cMm. [SO 15926-1:2004)

5. «Cumulative Percentage Life Cycle Cost against Timey», Defense Systems Management College,
INCOSE, 1993.

6. Curtis Iwata, Samantha Infeld, Jennifer Medlin Bracken etc. «Model-Based Systems Engineering in
Concurrent Engineering Centers», AIAA SPACE 2015 Conference and Exposition> September 2,
Pasadena, California, USA, 2015

7. Jeff A. Estefan «Survey of Model-Based Systems Engineering (MBSE) Methodologies», Jet
Propulsion Laboratory California Institute of Technology Pasadena, California, U.S.A,. 2007

8. ECSS-E-TM-10-25A «Engineering design model data exchange (CDF)» --ESA/ESTEC, 2010
Systems Engineering Handbook, version 2a — INCOSE, 2004.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrponHas Oubnroreka dusrexa
2. http://www.edu.ru — ¢penepanpabIi TOpTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akageMun Hayk.

4. https://www.incose.org/ - MexayHapOaHbII coBeT 1o cucteMHou nmkeHepun — INCOSE (anr.
International Council on Systems Engineering)

5. http://www.sebokwiki.org — The Guide to the Systems Engineering Body of Knowledge (SEBoK) —
CBOJI 3HAHUH 110 CUCTEMHOI WH)XEHEPHU

6. https://www.dlr.de — Virtual Satellite. The future of model based systems engineering for space
missionsy, 2018

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

nporpammuoe obecrieuenne Microsoft Office (Word, Excel, PowerPoint),

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYenemHoe ocBoeHne Kypca «MH(MOpManMoOHHBIE TEXHOJIOTHH CHCTEMHOTO IPOCKTUPOBAHHUS
KOCMHUYECKUX CHCTeM» TpeOyeT caMOCTOATENIbHON paboThl CTyaeHTa. B mporpammMe Kypca mpHBEIEHO
MHUHHAMAIJILHO HE00XOIMMOe BpeMst JUIsi paOOThI CTyACHTA HaJl TEMOM.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— ipopaboTKy y4eOHOU U HAYYHOU JIMTEPaTypHI;

— y4acTHe B HAyYHO-HUCCIIEIOBATEIHLCKON paboTe;

— pemeHue 3a7a4 NPy BEITIOTHEHUH JIOMANTHUX 3a/IaHUH.

PyKOBOZICTBO M KOHTPOJIb HAJ CaMOCTOATENILHOM PabOTOH CTyIEHTa OCYIIECTBISETCS B pe3ysbTare
WHAMBHUIYaJbHBIX KOHCyNnbrauuid. [lokazarenem BiajgeHHs MarepuajoM CIY)KHT YMEHHE CTaBUTb H
pelaTh TEXHUYECKUE 3aJauH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.B. 1IBeTKOB, KaH]l. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 Cnoco6en ynpaBiiTh
HCCIIeJOBATEIbCKUM ITPOEKTOM Ha BCEX Talax
€ro peain3auun

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBPEMEHHBIE (PM3UKO-MaTEeMaTHYECKIE METO/IbI
Y METOJIbI UCKYCCTBEHHOTO MHTEIIJICKTa JIJIsI
penieHus poeCcCUOHAIBHBIX 33/1a4,
COCTaBIISITh PAKTHYECKUE PEKOMEH/IAIINH 110
UCIIOJIb30BaHHIO TIOJYYEHHBIX PE3y/IbTaTOB

OIIK-5.1 Bnaneer COBPEMEHHBIMU
pacyeTHO-TEOPETUIECKUMH METOJIaMH, METOIaMH
KOMITBIOTEPHOTO MOJEIHPOBAaHUS U cpelaMH pa3pabOTKU
OPOrPaMMHOTO  OOECIICYCHHUS, NPUMEHSEMBIMH  IIPH
pelIeHun 3a/1ad B cBoel nmpodeccruoHanbHON 00acTu

OIIK-5.2 Bnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHUs, CTII0CO0eH 000CHOBATh 3(h(HEKTHBHOCTH
BBEIOpaHHOTO METO/IA

OIIK-5.3 3HaeT NpUHOMUIBI COCTABICHHA M INpaBUIIa
o(hopMIICHNS HAYYHO-TEXHUYECKOH JOKYMEHTAIH

[MK-1 CriocobOeH KpUTHYECKH aHATU3UPOBATh
COBpPEMEHHBIE MTPOOIEMBbI TEXHUYECKON (PHU3HUKH,
CTaBUTh 33Ja41 U pa3padaThIBaTh IPOrPaMMy
WCCIICAOBaHMsI, BEIOUPATH aJIeKBaTHBIE CIIOCOOBI
Y METOJIbl PELICHUs SKCTIEPUMEHTAJIbHBIX U
TEOPETHUYECKUX 3a/1a4, HHTEPIIPETUPOBATD,
MPEACTABIATh U IPUMEHSTD HOIy4CHHbIE
PE3yIbTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
00JIACTH TEXHUYECKOW (DU3HKH

I[IK-1.2 ChonocobeH  craBuTh 3aJayd B 00JIacTH
MpoeCCUOHANBHON JAEATENbHOCTH, Mpeaararb MMyTH HX
perieHust

IIK-1.3 CnocobeHn pa3pabarbiBaTh U MPUMEHSATH Haunbolee
MOOXOASIIINE  TEOPETHYECKHE H  OKCICPUMEHTAJIbHBIC
METOABl HCCIENOBAaHUN K KOHKPETHOM Hay4yHOHM 3ajaye u
WHTEPIPETUPOBATH MOTYUYCHHBIEC PE3YJIBTATHI

[IK-1.4 CnocobeH mNpoOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
TyONMMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynsrare wusydeHus aucuuiuinHbl «H(QOpManMOHHBIE TEXHOJIOTMH CHUCTEMHOTO IPOEKTHPOBAHHS

KOCMHNYCCKHUX CUCTCM» 06yqafoumﬁc5{ JOJIKCH:

3HAThb:

¢* OCHOBBI CHUCTEMHOI0 IIPOCKTUPOBAHHA KOCMHYCCKHX CHUCTEM C HUCIOJIB30BAHUEM I_II/I(prBLIX
TEXHOJIOTHI CUCTEMHOI'0 1 HUHXXCHCPHOT'O aHAJIN3a ) KU3HCHHOT'O NUKJIa KOCMHUYCCKUX CUCTCM;
¢ [IOHATHA U TCOPETUICCKHUE TTOAXO0AbI, UCIIOJIb3YEMBIC B CUCTEMHOM HWHXXCHEPHHU,

* OCHOBBI TEXHOJIOTHH MapalieIbHOTO
CUCTEM;

MYJIBTH-JUCHUIINIMHAPHOTO IMPOCKTUPOBAHUA KOCMHUYCCKHUX

¢ [IPOrpaMMHBIC KOMILJICKCHI, 06€CHCLII/IBa}OH_II/Ie 6I/I3H€C-HpOHeCCLI KOHIICTITYaJIbHOI'O ITPOCKTUPOBAHUSA

KOCMHYECKUX CHCTEM.
yMeThb:




* IPUMEHSTH TEOPETUUECKUE MOJIEJIN AJIsl ONIMCAHMsI KJIFOUEBBIX IIPOLIECCOB CUCTEMHON MHKEHEPUH;
* paboTarh C COBPEMEHHOW HayYHOU JIUTEPATYPOH;
* 00pabarbIBaTh M BU3yaJIM3UPOBATh PE3YyNIbTAThl CHCTEMHOTO IPOSKTUPOBAHUS KOCMHUYECKUX CUCTEM;
*  IIOJIb30BaThCsl OCHOBHBIMH IPOrPaMMHBIMH CpPEACTBAMHM HHXKCHEPHOTO AHAIN3Aa WU JETAJIBHOTO
[IPOEKTUPOBAHUS KOCMUYECKUX CUCTEM.

BJIaJeTh:
* TCOPETUYECKUM M MOHATUHHBIM aIlllapaToM, UCIOJIb3yEMBIM B CHCTEMHON HHXEHEPUU;
* MPOrpaMMHBIMH CPEACTBAMU 0OpaOOTKH M BHU3yaJIM3alUK OOJBIINX MAaCCHBOB JAHHBIX B IIpoIecce
CHUCTEMHOTO IPOEKTHPOBAHMS KOCMUYECKHUX CHUCTEM.

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

Texymuii KOHTPOIb OCYIIECTBISIETCS B (POPME CaMOCTOSTENBHBIX pabOT WM YCTHOTO OIpoca Ii0
KaXXI0H TeMe.
PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSTENLHOW pPabOTOM CTyIEeHTa OCYIISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSITENLHBIX PabOT W TECTOB, a TaKXKe WHAWBUIAYAIbHBIX
KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Mpomexxyrounast arrecranus 1o gucnuiuinHe «MHGMOpMAMOHHBIE TEXHOJIOTHH CHCTEMHOTO
MIPOEKTUPOBAHUS KOCMHUYECKIX CUCTEM» MTPOBOAUTCA B 9 cemecTpe B popme 3au€Ta B ycTHOU popme.

Uroroas arrecrarus npoonutcs B 10 cemectpe B opMe YCTHOTO dK3aMeHa.

[Ipumepsl OKUIETOB JUIsI SK3aMEHa!

Ok3amMeHalMOHHBIN Onner Nel

1. KonuentyanbHO€ TNPOEKTUPOBAHUSA  KOCMHUYECKHX CHCTEM  METOJAMH  IapajuiedIbHOTO
WHXUHUPUHTA.OCHOBBI IApajUIENbHOTO HMHXUHUPUHrA. METo[0NoIus MyJIbTU-AUCLHUILIMHAPHOTO
MPOEKTUPOBAaHUS KOCMHUYECKMX CHCTEM B NapajUIeIbHOM pexume. LleHTpsl mapamiensHOro
MPOEKTUPOBAHUS M TOPSAOK OpraHu3aluu ux pabotsl. Pa3paboTka TpeOGoBaHMI MpoeKTa CO31aHHA
KOCMUYECKON CUCTEMBI.

2. CucreMHOe M NPUKIATHOE HPOrpaMMHOE oOecredeHHe Ul MapauleNbHOTO IPOSKTHPOBAHUS.
[IpyHOMOBI TOCTPOCHUSI METaMOJENH AAHHBIX MPOCKTHPYEMOW KOCMHUYECKO# cuctembl. OnucaHue
atdopMbl TapaiensHoro npoektupoanust CDP4 u nopsiika paboThl ¢ Hel

DK3aMeHaIlMOHHEBIHA OmteT Ne 2

1. MeTomonorusi MyabTH-TUCIUILTHHAPHOTO MOJIEIC-OPUCHTUPOBAHHOTO MPOCKTUPOBAHMS (DYHKIIUN
KOCMHYECKUX cHcTeM. LIeHTpBl mapauieIbHOro MPOSKTUPOBAHUS U MOPSJIOK OPraHU3aIK X PaboTHI.
Pa3pabotka TpeOOBaHUH MPOCKTA CO3MAHUSI KOCMHUECKONU CHCTEMBI.

2. MynbTH-IOMEHHOE CHCTEMHOE MOJICITMPOBAHNE KOCMUYECKHX CHCTEM. BBICOKOYpOBHEBBIE METO/BI
M SI3bIKH CHCTEMHOTO MPOCKTUPOBAHHMS W HHXXCHEPHOTO aHajau3a MpH pa3paboTKe KOCMUYECKHX
cuctem: SysML.

DK3aMeHaIMOHHBIHA OmteT Ne 3

1. IIpoexktupoBanre HHGHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~CHCTEM  ITU(PPOBON  MOICPIKKH
JKU3HEHHOTO IMKJIAa KOCMHUYECKHUX CHUCTEM. THIIOBbIE MareMarHyecKue MOIEIN CUCTEMHOIO
MPOCKTUPOBAHUS KOCMUYCCKUX CUCTEM.

2. VIMUTalMOHHOE MOCIUPOBAHUE MPU CO3MaHUM IU(PPOBBIX JTBOMHUKOB KOCMHUYECKHX CHCTEM,
KOMIUICKCOB M M3JICIHIA PAKETHO-KOMHUCCKOW TEXHHUKH. TEXHOIOTUS TapasuieIbHOTO WHXKWHUPUHTA
IpU  TPOCKTUPOBAHUM KOCMHUYECKUX CHCTEM.

Kpurepun onennBanus
Kpurepun onennBanus 3a4era:

3a4TeHO BBICTABISIETCS CTYICHTY, IIOKa3aBIIEMY CHCTEMAaTH3UPOBaHHbIE, 3HAHUSA Y4eOHON MPOrpaMMbl
JUCLMIUIMHBI NIPM OTBETE€ HA BONPOCHl IO IpOrpamMMe IUCLMIUIMHBI, a TaKXe [0 pe3yJbraram
KOHTPOJIBHBIX padoT.



He 3auTeHO BBICTABISETCS CTYACHTY IO pe3yibTaTaM KOHTPOJBHBIX PaboT, a TakkKe, €CIH BO BPEMs
OTBETAa, OH IOKAa3aJ YTO HE 3HAeT OONbLICH YacTH OCHOBHOTO COIEpKaHHUs y4eOHOH MpOrpaMMBI
JTHMCLUIIIMHBL, AOIMyCKaeT rpyOble omMOKH B (POPMYIMPOBKAX OCHOBHBIX NMOHATHUH TUCLUIUIMHBI U HE
YMEET UCIIOJIB30BATh MOJyUYECHHBIE 3HAHWS IPU PEIIEHUH TUITOBBIX MTPAKTUYECKUX 3a/1a4.

KpI/ITepI/II/I OLICHHUBAHU 5K3aMCHaA:

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI MO MpOrpamMMme IUCHMILIMHBI, a TaKke IO
pe3yabraTaM KOHTPOJIBHBIX PadoT;

oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HMPOBAHHBIE, TIIyOOKHE
3HaHHUA Y4eOHOW IPOrpaMMbl IUCLUUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOTO Omiera W OTBETE Ha
BOIPOCHI IO IPOrpaMMe AUCHUILIMHBL, a TAKXKE 110 Pe3ybTaraM KOHTPOJIBHBIX padoT;

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKAa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMA
y4eOHON MpOorpaMMbl AMCLUUIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHMJIeTa W OTBETE Ha BOMPOCHI IO
IporpaMme JUCLUILIHHBL, a TAKXKe 0 pe3ysibTaTaM KOHTPOJIbHBIX palorT;

OLIEHKA «xopouIo (7)» BBICTaBISAETCS CTYAEHTY IO pe3yJibTaraM KOHTPOJBHBIX paboT, €ClIi OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjieTa, I'paMOTHO W MO CYIIECTBY H3J1araer €ro, ymeer
[IPUMEHATH TIOJyYEHHbIE 3HAHUS Ha IIPAKTUKE, HO [JOINyCKaeT B OTBET€ WJIM B PEIIEHUM 3a]ay
HEKOTOPbIE HETOUHOCTH;

OLICHKA «XOpoIIo (6)» BBICTABISIETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
Marepuall JK3aMEHAIlMOHHOTO OWjieTa, MO CYLIECTBY H3JaraeT ero, ymMeeT MPHUMEHSTh MOJIy4YCHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIYyCKAeT B OTBETE MHOTO HETOUHOCTEH;

OICHKA «XOpOLIO (5)» BBICTABJIACTCA CTYACHTY IIO PC3YyJIbTaTaM KOHTPOJIbHBIX pa60T, €CJIM OH 3HacCT
Marepual 3K3aMCHAIIUOHHOI'O 6I/IJIeTa, n3jgara€t €ro, ymeeT IMNpPHUMCHATL ITIOJTYUYCHHBLIC 3HAHUA Ha
MMPAKTUKE, HC JOITYCKAaCT B OTBCTC FPY6BIX OH_II/I6OK;

OLIEHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[IOHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HaHWHM, HEIOCTATOYHO MpaBHIbHBIC (POPMYIUPOBKU OA30BBIX IMOHATHUH, HO MPHU 3TOM OH BIAACET
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAMMBIMY IS AaIbHEHIIEro 00yueHHs;

OLIEGHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXke, €CIM BO BpPEMs OTBETa 3K3aMEHAlIMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTATOYHO MpaBUJbHBIE (OPMYIUPOBKUA 0a30BbIX MNOHATHH, HapyIIEHHE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B U3JIOKEHUHU MTPOTPaMMHOIO Marepualia, HO IPU 3TOM OH BJIAJEeT OCHOBHBIMH
paszenamMu y4eOHOW MPOrpaMMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] M MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HaHHS 10 00pa3Ily B CTAaHAAPTHOI CUTyaluH;

OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY IO Pe3yJIbTaTaM KOHTPOJILHBIX padoT, a
Tak)Ke, eClIM BO BpeMs OTBETa HK3aMEHALIMOHHOTO OWiIeTa, OH IOKa3ajl YTO HEe 3HAeT OOJbIlIeH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

3adeT OPOBOAMTCA IO HUTOraM TEKYIIEH YCIIEBAEMOCTH: IO pe3yibTaTaM KOHTPOJIBHBIX paldoT,
pe3ynbTaraM UHAWBUIYaAIbHbBIX KOHCYJIbTALUH.

3a4eT MO JUCLUIUIMHE MIPOBOAUTCS IyTEM OpPraHU3allMU CHELUAIBHOTO OIpoca B yCTHOH (hopme Io
BOIIPOCAM.

[Ipu npoBeneHnn ycTHOTO 3a4era obyuaromemMycs npepocrasisiercs 40 MUHYT Ha OATOTOBKY. Onpoc
oOyuaroIerocs o OnieTy Ha yCTHOM 3a4eTe He JJOJDKEH MPEBBIIIATh OAHOTO aCTPOHOMHUYECKOTO Yaca.
Bo Bpems mpoBemeHus ~— 3aueTa INpH IOATOTOBKE OTBETOB Ha OwieTsl, oOydaromigecs MOTYT
IOJIB30BaThCS MPOrPaMMOM THCHUTIINHBIL.

Bo Bpemst mpoBeneHust 3aueta Hpu OTBeTe OOYyYaroIErocsi Ha BOMPOCHI MO OWJIETY OH HE MOXET
MOJIb30BATHCS KOHCTIEKTaMU JIEKIIUHI B JII000# JAPYroi JINTepaTypoil.

[Ipu mpoBeaeHnM yCTHOTO 3K3aMeHa oOyuaromieMycs npenocTasisercs 10 40 MEUHYT Ha OATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM OJK3aMEHE HE JODKEH IPEBBbIIATh JIBYX
ACTPOHOMMUYECKHX YacOB.



[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COEp KaHMs Kypca.

Bo Bpemsi mpoBeneHus SK3aMeHa IPH MOATOTOBKE OTBETOB Ha OWJIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCS MPOTPAMMON JUCIUIUINHBI, KOHCTICKTaMH JICKIIUK U 000 JPYroi IuTeparypo.

Bo BpeMs mpoBemeHHs 3K3aMeHa NpU OTBETE OOydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IIOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# apyroit
JIUTEPaTypou.



