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AHHOTANMA

Kypc nexmmit «CucreMHOE NPOEKTHPOBAHHE KOCMHUYECKOH TEXHUKW» IMOCBAIICH NpOOIeMaM CO3IaHUs
CIIOXKHBIX TEXHMYECKHX CHCTEM, KOTOPbIE BKJIIOYAIOT MHTETPALMIO PA3IMYHBIX JIEMEHTOB pa3pabOTKM Ha
BCEX ATanax >KU3HEHHOTO LUKJIA U3ICITHH OT 000CHOBAaHHS MCXOAHBIX JTAHHBIX J0 dKCHEPTH3bI IPUHUMAEMBIX
pELIEHU.

B Kypce comepKUTCsS CHUCTEMAaTHUECKOE HM3JIOKECHUE CIEIYIOUIMX OCHOBHBIX DPa3ZeiioB: CTPYKTYpHpPOBaHHE
KM3HEHHOTO ILHUKJIAa MpoekTa; (OopMyIHpOBaHME IleJied CO3JaHMsA CHCTEMbl M KOHICTILIMH €€
(YHKIIMOHHPOBaHMUs; 000CHOBAHHE APXHUTEKTYPBI CUCTEMBI, €€ HePAPXUH U CTPYKTYPHI HA0OPa BBIIIOIHIEMBIX
pabot; popmynupoBanue TpeOoBaHMN K cucTeMe; (DYHKIIMOHAIBHBIA aHAIW3 M CHHTE3 CHCTEMbI; OCHOBBI
MPOCKTUPOBAHUS Y CHCTEMHBbIC MHTEP(EHCHI; U3MEPeHNE TEXHUYECKHUX ITapaMeTpOB; CTOMMOCTHOHN aHaJM3;
aHaJM3 pPHCKOB; OINHCAaHHWE YPOBHEHW TEXHOJIOTHMYECKOM TOTOBHOCTH; HCCIECJOBAaHUE KOMIIPOMHCCOB;
HaJIeKHOCTh CHCTEMBbI; IMPOOJIEMBbl BAIWAAUUK W BEPUPHUKALUH, OTYETHYIO JTOKYMEHTAIMIO IpoIecca
MPOEKTUPOBAHUS; Pa3pabOTKy BPEMEHHBIX I'pa(UKOB IPOEKTA; YIPABIEHHE IPOEKTOM, (OPMYIHPOBAHHE
TpeOOBaHMH K Yy4YacTHHKaM [uii paOoThl B KOMaHAE IPOEKTa, a TaKKe ODKOHOMHUKY CHCTEMHOTO
MPOEKTUPOBAHUSI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

N3y4YEeHUE OCHOB CHCTEMHOH pa3pabOTKH MEPCHEKTUBHBIX KOCMHUECKUX CPENICTB, UCIOIb3YEMbIX IPH
CO3JJaHMM KOCMHYECKHX HMH(POPMAIMOHHBIX CHCTEM HaBUTalUH, CBS3M W JUCTAaHLIHUOHHOTO
30HIUPOBAaHUS 3eMJIM, a TaKkxke 0O0ecHedeHHe HAUYMHAIOUIMX CHCTEMHBIX HHXKEHEPOB KOMIIJIEKCOM
MUHUMaJBbHO HEOOXOAMMBIX 3HAaHMM MO TpoleccaM, IOAXOAaM, CpPEACTBaM M COMYTCTBYIOLICH
MH(OpPMALINU CHCTEMHOTO HH)XKUHUPHHTA KOCMHUYECKON TEXHUKH.

3agauu AU CHUIIHHBI

*  IpUOOpeTeHHE TEOPETHYECKUX 3HAHMKH B OOJACTH CHCTEMHOIO NMPOEKTHPOBAHMS KOCMHYECKOH
TEXHHKH;

*  TOJy4YeHHE CTYJICHTAMH 0a30BBIX HABBIKOB HCIIOJIB30BAHUS METOAWYECKOTO armapara CHCTEMHOM
pa3paboTku;

*  H3ydYeHHUE MPOCTEHIIMX METOJOB Pa3paOOTKU, CO3JAHMS U MCIBITAHUN KOCMHUYECKONW TEXHUKH Ha
Pa3HBIX dTanax *XU3HEHHOTO LIUKJIA IIPOEKTOB;

® O3HAKOMJICHHEC C MCTOJaMH BSaHMOHeﬁCTBHﬁ Y4aCTHHUKOB HpOCKTHOfI KOMaHbI;
¢ TIIOATOTOBKA K pCain3aliuu COOCTBEHHBIX HCCICOOBATCIBCKUX ITPOCKTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBJISIS €€ COCTABIISIONINE M CBS3U MEXKIy HUIMU

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh IIaroB,
NpEeNBHUIA PE3YNbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-2.2 Crnocoben MIPOrHO3UPOBAThH pe3ynbTar
AEATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIAroB
s JAOCTIDKCHUS  JaHHOrO  pesynbrara. Dopmupyer
wiaH-rpaQuK peanu3alid [POeKTa B ILEJIOM U  IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpoeCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-4 CriocoOeH ycrenHo peanu3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHUS 1 HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(HU3UKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

aHaJM3UPOBATh HAYy4YHbIE MPOOJIEMbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
[J OCHOBHBIC HampaBJICHUS] CUCTEMHOW pa3paOOTKU KOCMHYECKOW TEXHUKH, COCTaBIISIOMICH OCHOBY
KOCMHUUYECKUX MH()OPMALIMOHHBIX CHCTEM;
[J OCHOBHBIE METO/IbI CHCTEMHOTO aHAJIN3a CIOKHBIX TEXHUYECKUX CUCTEM;
[l TeOpeTHYEeCKHE OCHOBBI AHAIUTHUYECKOTO HEPapXUUYECKOro Ipolecca, 00eCleunBaOLIEro BBHIOOP
aNbTepHaTUB M3 Ha0opa BO3MOXKHBIX BAPHAHTOB CHUCTEMHBIX IPOEKTOB CO3IAaHUSI KOCMHYECKUX
KOMILIEKCOB;
[J mpo0OseMbl ¥ PUCKH, BO3HUKAIOIINE TIPY CHHTE3¢ KOCMUYECKUX CUCTEM;
[l ¢usnyeckne 3aKkOHBI M (PHU3MKO-MATEMAaTHMYECKHE MOJIEIH, JIeXKallue B OCHOBE OIMHMCAHHS
(YHKIMOHATBHON M (PU3HUECKON apXUTEKTYpPhl KOCMUYECKUX KOMIUIEKCOB U CUCTEM;
[J OCHOBHbBIE MOHATHS, OLIPEIEIICHHUS U YPaBHEHUs, UCIIOJIb3YEMbIE IIPU IIOCTAHOBKE U PELICHUM 33134
CO3JIaHHsI IEPCIIEKTUBHBIX KOCMUUYECKHUX CUCTEM Pa3IUYHOrO LIEJICBOr0 Ha3HAYCHUS;
[J OCHOBBI TEOPUH HAJIEKHOCTH CJIOKHBIX TEXHUYECKUX CUCTEM;
[J 0011yI0 TOCTAHOBKY M METO/BI BAIMIAIMH U BepUPUKALIH TPOECKTUPYEMBIX KOCMUYECKHX CHCTEM.
YMETb:

] IpUMEHATH Ha TPAaKTHKE METOAWYECKHUH anmapar CHCTEMHOTO IPOSKTUPOBAHUS, OCHOBHBIC MTOHSATHS,
(bH3HMKO-MaTeMaTHYECKUE MOJIEITH U METOAbI CHCTEMHOI pa3padOTKN KOCMUYECKOW TEXHHUKH;

[l ¢opmymupoBaTh TMOIXOABI K OIMHMCAHHIO KOHLEMIMH CO3JaBaeMbIX KOCMHUYECKHX CHCTEM M HX
IKCIUTyaTaIl[HOHHBIX CLIEHAPUEB;

[] Ha OCHOBaHMHM METOIOB OTOOpa M OIEHKH NPOU3BOJMTH OOOCHOBAHHBIA BHIOOp aJbTEPHATHB U
YIPOILCHNUE AaHATU3UPYEMBIX  (QYHKIHOHAIBHBIX M (QU3MYECKUX  apXHUTEKTyp CO3/1aBaeMbIX
KOCMHYECKUX CHCTEM;

| IPOM3BOIUTH YMCIICHHBIE OLICHKH KJIFOUYEBBIX XapaKTEPUCTHUK, (POPMHUPYIOIIUX UCXOJHbIC JTAHHBIC U
TpeOOBaHMS K CO3/1aBAEMOI KOCMUYECKON TEXHHKE;

[J BeiOMparh Haubonee 3()EeKTUBHBIN MOAXOA K MPOCKTHPOBAHUIO B 3aBUCUMOCTH OT KOHKPETHOTO
Habopa TpeOOBaHHUI M UCXOTHBIX JaHHBIX;

[l ocBauMBaTh HOBBIC IIPEAMETHBIC OOJACTH, TEOPETHYECKUE IOIXOAbl M JKCIEPUMEHTAIbHBIC
METOJIMKH, CBSI3aHHBIE C Pa3pabOTKOI U CO3IaHNEM CIIOKHBIX TEXHUUECKUX adPOKOCMHUYECKUX CHCTEM.

BJIAJIETD:



[ HaBBIKAMH YCBOCHHsI OOJBIIOT0 00beMa MEXTUCIUILIMHAPHON WHPOPMAILIMU B 00JaCTH CUCTEMHOTO
WH)KUHUPHHTA KOCMHYECKON TeXHHUKH;

[l KympTypoil TOCTaHOBKM M MOJCIUPOBAHMS (M3UYECKUX M HAYYHO-TEXHUUYECKHX 3a7ad B
NpeAMETHOH 00J1acTH pa3padOTKH U CO3/1aHMsI KOCMUYECKUX CHCTEM U KOMIUIEKCOB;

(] HaBBIKAMHM IIOCTAaHOBKH THUIIOBBIX HPHUKJIAJHBIX [EJEBbIX 3a/a4, PELIAeMbIX KOCMUYECKUMHU
MH(POPMAIIMOHHBIMU CUCTEMaMH CBSI3H, HaBUTAWH U [I33 1 peICTaBICHUSIMHE O MyTAX UX PEIICHHS;

(| HaBBIKAMH CHCTEMHOTO ITPOCKTUPOBAHUS KOCMHYECKHUX CHCTEM;

[ mpaKTHKOW MCCIIEIOBAaHUS M PELICHUS TECOPETUUECKUX U MTPHUKIIATHBIX 33/1a4.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 KonnenryansHoe MPOEKTUPOBAHUE 3 5
KOCMHYECKUX MUCCHH.
) HeransHOE MPOEKTUPOBAHHE ] 5
KOCMHYECKUX CHCTEM.
3 AHanu3 TeXHOJOrMYeCKOW TOTOBHOCTH. 8 5
4 VYipaBieHre KOCMUYECKUMHU TPOEKTaMHU. 6 15
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)
1. KonnenrtyaibHO€ IPOEKTHPOBAHNE KOCMHUYECKUX MUCCHH.

CrpykTypa U cocTaB KOCMHUYECKuX cucrteM. Cxema JeneHus KOCMHUYEeCKHUX KoMIuiekcoB. Cucrema
POCCHUHCKHX, aMEPUKAHCKUX U EBPONEHCKHX KOCMHYECKHX CTaHJApTOB CO3JIAHHUS CPEICTB
KOCMHUYECKOH TeXHUKH. CHCTEeMHOE MPOEKTUPOBAHHE ONTHKO-IEKTPOHHBIX CHUCTEM. TepMHUHBI U
OTIpeJIEJICHUS] CHCTEMHOT'O POSKTUPOBAHUSL.

Onucanne o0mux ¢a3 )KU3HEHHOTO [UKJIA MPOEKTa, WX TeNiel, OCHOBHBIX MEPONPUSATHIH, KOHEUHOH
MPOAYKIUH U NPOLeAyp KOHTPOJIS Ha rpaHulax BbINOIHEHUs (a3. OnpeneneHne NCXOAHBIX JaHHBIX
Ha KOCMMYECKylo cucremy. Llukiaorpamma ¢a3 >KH3HEHHOTO IMKJIA MPOEKTa B MOJIEIH Ipolecca
CHUCTEMHOTO NpoeKkTHpoBaHus «V». TumoBble cpoku pa3pabOTKU [UIsl Kaxaoil u3 (a3 mpoeKToB
HACA u ®KA. 3agaun v 3HaYUMOCTH BBITIOJTHEHHS] TEXHUYECKOM DKCIEPTU3bI, BpEMEHHBIE METKH
MPOBEACHUSI TEXHUYECKOM IKCTIEPTU3BI HA KU3HEHHOM LIMKIIE npoekTa. Kputepuu s crangapTHOR
TEXHUYECKOM SKCIEPTU3bI IPOEKTA. 3aBEPIICHNE TEXHUYECKOM IKCIIEPTU3bI.

BaxxHOCTP MaKCHMaJIbHO TOYHOTO OIMCAHUS MHCCHM MM TPOEKTa KOCMHYECKOW CHCTEMBI.
CozneprkaHue ONMCaHMs, BKJIIOYAs HEOOXOAMMOCTh CO3/1aHMS, LI€IM MUCCHH, OCHOBHBIE peIlacMble
3a1ayi, IPUHUMAaEMbIe JONMYLICHHS, PyKOBOJACTBO POIIECCOM pa3pabOTKu U 0053aTeNbLCTBA, IIaBHbIC
OrpaHMYEHHUs, a TAKXKe KOHIENIUS SKCIUTyararuu. Pa3paboTka 3KCIUTyaTallMOHHOW KOHLEHIIUU
muccun (ConOps). Omumcanue wHpOpMarmu, comepxkamieiics B ConOps. [lpumepb koHIEHImi
KOCMUYECKUX MUCCHH.



MecTto pa3pabOTKH apXUTEKTypbl KOCMHUYECKONH CHCTEMBI B KOHTEKCTE HEOOXOIUMOCTH MPOBEACHHS
aHaJM3a ee SKCIUTyaTallMOHHOW KOHIENUUH, (YyHKIMOHAJIBHOTO aHAJIN3a KOCMUYECKOH CHUCTEMBI U
CHCTEMHOTO MPOCKTUPOBAHUSI KOCMUUECKON TEXHUKHU. Pa3MuHble THITBI apXUTEKTYP KOCMHYECKHX
CHCTEM U HEKOTOpbIe METO/IbI UX pa3paboTku. Pa3zpaboTka apXUTEKTYphl KaKk MHAYKTHBHBINA HpoLecc,
OCHOBaHHBIII HAa SBPUCTUYECKOM OCMBICIICHUM U ONBITE CHUCTEMHOIO HH)KEHEpa, CO3JAI0IIEero
ApXUTEKTYpYy KOCMHUYECKOH CHCTEMBI (KOTOPOTO MHAU€ HA3bIBAIOT CUCTEMHBIM apXUTEKTOPOM).

2. JletasibHOE MPOEKTHPOBAHHE KOCMHUYECKUX CHCTEM.

CBsI3b apXHUTEKTYpbl CHCTEMbl M CXEMbI JEJIEHHs CO3[aBaeMoro BbIXoAHOro mnpoaykra (PBS).
[IpeumymecTBa 1 CTOMMOCTH CO3[JaHMA CUCTEeMHOH uepapxuu. OToOpa)keHHe BceX BHUIOB pabdor,
HEOOXOAMMBIX IJISl peaju3allii MPOEKTa CO3laHHS KOCMHYECKHX CHUCTEM, IIyTeM CO3/1aHHs CXEMBI
nenenus padbot (WBS).

OmnpeneneHue poiu MPaBHIBHBIX TPEOOBaHMN K CHUCTEME B YCIEXE IPOEKTa B LIEIOM. 3HAYUMOCTb
pa3palboTKKU XOPOIIMX HCXOMHBIX AAHHBIX: IUIOXHE TpeOOoBaHMS — camasi Oonblias mpobnema yis
IIPOEKTOB, MOCKOJIBKY, YeM IO37Hee WACHTH(UIIMpPOBaHa poliieMa — TeM JIOPOXKE €€ MPEOoIECHHE.
OnucaHue pa3IUYHBIX THIIOB MCXOAHBIX JAHHBIX. YCTaHOBJICHHWE HANpaBlICHUH pacnpoCTpaHEHUs
TpeOOBaHMN — HA3HAYCHHE PECypCOB, HUCTAJAIONIMK TOTOK W BTOPWUYHBIM MOTOK. MOHUTOPHHT
TpeOoBaHMi. J[eKOMIO3ULINSA CUCTEMBI.

Onpenenenne 3agadv (PyHKIHMOHAJIBHOTO aHAM3a M €r0 MECTO B KOHTEKCTE MPOCKTHPOBAHUS
KOCMHYECKOH cucTeMbl. MeToabl W 3HAUUMOCTh (DYHKIMOHAJIBHOTO aHaimu3a. MHCTpyMEHTHI
(YHKUMOHANBHOTO aHanmu3a — (QyHKUMoHadbHBe Onok auarpammbl (Functional Flow Block
Diagrams) u ananu3 BpemenHoro psifa (Time Line Analysis). [Ipumepsl npumeneHusl.

OmnucaHue THUIIOBOIO Ipoliecca M3Y4YeHHs KOMIIPOMMCCHBIX BAapHaHTOB ¢ IpuMmepaMu. I3ydeHue
KOMITPOMHCCOB KaK MEXaHW3M IOJJICPKKH MPUHATHS PEIICHUI Ha BCEM NPOTSHKEHUHU KU3HECHHOTO
nukia npoekra. CyIlecTBYIOUME 3BPUCTUKY 110 UCCIIEAOBAaHUIO KoMIpoMuccos. OnucaHue Jepesa
KOMITPOMHCCOB KaK BO3MOXKHOTO TpadiKa yIpaBIeHUs IPOEKTOM.

OnpeneneHue OCHOBHBIX 3TalloB IIpolLecca IMPUHATHS pelleHud. BaxHocTe ucnosb30BaHUs
nokasarenei 3Haunmoctu (FOM) u npumepst FOMs. [loctpoeHne nepapxuueckoro aHaIMTHYECKOTO
nponecca (AHP), xak mpumep Meroga oTOOpa HAWIYUYIIMX ajbTEpPHATHB. BO3MOXHBIE «3a» H
«mpotuB» ucnonb3zoBanuss AHP. VMcnonp3oBaHue pecypcHBIX OIpaHWYEHHM W HENPENBHICHHBIX
00CTOATENBCTB IPU pa3paboTKe CUCTEMBl. Pa3HuIa Mexay OrpaHMYEHHSIMH M HETpEIBHICHHBIMU
00CTOSITENBCTBAMU. POCT 3HAYMMOCTH OLICHKH PECYPCOB IO MEPE TOTOBHOCTH CUCTEMBI.

OmnpeneneHue TMOHATHA CHHTE3 CHCTEM M €ro OINMCAaHHE B KOHTEKCTE MPOLEcca CUCTEMHOTO
npoexkTupoBaHus. Vcnonp3oBaHue MOHATHA CHHTE3 CHCTEM IS MpeoOpa3oBaHus (yHKIMOHATBHON
ApXUTEKTYpHl B ONTHUMHU3UPOBAHHYIO (DU3HYECKYIO apXUTEKTYpy KOCMHUYECKoW cucteMbl. Onucanue
HEKOTOPbIX JKCIEPTHBIX 3HAaHMM U KOHLENUMUHM, I0JE€3HBIX [UId IPaBUIbHOIO CUCTEMHOIO
MIPOEKTUPOBaHUs. MOYIbHOE MPOEKTUPOBAHUE C HHU3KOM CBSI3aHHOCTBIO, BBICOKOW IUIOTHOCTBIO H
MaJIBIM  KOJIMYECTBOM  IOAKJIKOYEHUH.  YCTOWYMBOE  NPOCKTUPOBAHME,  YAOBIECTBOPSIOLICE
MpeabsBIsiEMbIM TPEOOBAHUSAM K CHCTEME B IIMPOKOM JHAMa30HE COCTOSHUH OKpy’Kalolield cpesl
WM BXOJIHBIX N1apaMETPOB.

OCHOBHBIE TMPOIECCHl MPOCKTUPOBAHUS M PA3IMYHBIC METOIbI BBINOJHEHUS HMPOEKTHBIX pPalboT.
Hcnonp3oBaHre omnbITa MOPEABIIYIIHX TMPOEKTHBIX pPEIMIEHWH B JONOJHEHHWE K pPa3IMYHbIM
aJlbTEpHaTHBaM Ha paHHEM JTane mnpouecca. IIpaBoMepHOCTb TpajULMOHHBIX NPUIOKEHUH U
xapakTtepucTuku annaparypsl KA. [lpumMeps! pa3inyHbIX IPOEKTOB KOCMHUYECKUX CUCTEM.

Onpenenenne 3agadu (PyHKIMOHAIBHOTO aHalM3a M €r0 MECTO B KOHTEKCTE MPOCKTHPOBAHUS
KOCMHYECKOH cucTeMbl. MeToabl U 3HAUUMOCTh (DYHKIMOHAJIBHOTO aHaimu3a. MHCTpyMEHTHI
(YHKIMOHANBHOTO aHanmu3a — (QyHKUMOHaJbHBIE Onok auarpammbl (Functional Flow Block
Diagrams) u ananu3 BpemenHoro psifa (Time Line Analysis). [Ipumepsl npumeneHust.

OmnucaHue THUIIOBOIO Ipoliecca U3Y4YeHHs KOMIIPOMMCCHBIX BAapHaHTOB ¢ IpuMepaMu. I3ydeHue
KOMITPOMHCCOB KaK MEXaHU3M IOJJICPKKH NMPUHIATHS PEIICHUI Ha BCEM NPOTSHKEHUHU KU3HECHHOTO
nukia npoekra. CyIlecTBYIOUME 3BPUCTUKY 110 UCCIIEAOBAaHUIO KoMIpoMuccos. OnucaHue Jepesa
KOMITPOMHCCOB, KaK BO3MOYKHOTO rpauika yrnpaBiieHUs POESKTOM.

OmnpeneneHre OCHOBHBIX 3TalloB IIpolecca IMPUHATUS pelleHuid. BaxHocTe ucnosb30BaHUs
nokasarenei 3Haunmoctu (FOM) u npumepst FOMs. [loctpoeHne nepapxuueckoro aHaIMTHYECKOTO
nponecca (AHP), xak mpumep Meroga oTOOpa HAWIYUYIIMX ajbTEpPHATHB. BO3MOXHBIE «3a» H
«mpotuB» ucnonb3zoBanuss AHP. VMcnonp3oBaHue pecypCcHBIX OTpaHWYEHHM W HENPENBHUICHHBIX
00CTOATENBCTB IPU pa3paboTKe CUCTEMBl. Pa3HuIa Mexay OrpaHMYEHHSIMH M HETpEIBHICHHBIMU
00CTOSTENBCTBAMU. POCT 3HAYMMOCTH OLICHKH PECYPCOB IO MEPE TOTOBHOCTH CUCTEMBI.



OmnpeneneHue MOHATHA CHHTE3 CHUCTEM U €0 OIMCAaHME B KOHTEKCTE IpolLiecca CUCTEMHOIO
npoekTupoBanud. Mcrnonb30BaHne MOHATHS CUHTE3 CUCTEM Ui NpeoOpa3oBaHus (GyHKIMOHAIBLHON
ApXUTEKTYphl B ONTHUMHU3UPOBAHHYIO (H3MUYECKYIO0 apXUTEKTypy KOCMHUYECKOH cucTtembl. OnucaHnue
HEKOTOPBIX OKCIEPTHBIX 3HAHMM W KOHLENIHH, NOJE3HBIX JUIsl MPaBUIBHOTO CHUCTEMHOTO
POEKTUPOBaHUsA. MOLyJIbHOE NPOECKTUPOBAHUE C HU3KOW CBSI3aHHOCTBEO, BBICOKOM IUIOTHOCTBIO U
MajJblM  KOJIMYECTBOM  MOAKIIOUEHUH.  YCTOMUMBOE  NPOEKTHPOBAHME,  YAOBIETBOPAIOIIEE
IPEABSABIAEMbIM TPEOOBAaHUSM K CHCTEME B IIMPOKOM JHANa30HE COCTOSHUN OKpYXKaIoLIel Cpebl
WJIM BXOJHBIX MTapaMeTPOB.

OCHOBHBIE TIPOLIECCHI MPOCKTUPOBAHUS M PA3JIMYHBIE METONbI BBIMOJHEHHUS MPOEKTHBIX PadoT.
Hcnonp3oBaHue onblTa MNPEeNblIyIIUX IPOEKTHBIX pELIEHUH B JIONOJHEHUE K pPa3IndHbIM
anpTEpHATHBAM HAa pPaHHEM OJTane nponecca. [IpaBOMEpHOCTh TpaJAWLIHOHHBIX MPWIOKEHUN H
xapakTtepucTuku annaparypsl KA. Ilpumeps! pa3inuHbIX IPOEKTOB KOCMUUYECKUX CUCTEM.

3. AHanu3 TEXHOJIOTMYECKON TOTOBHOCTH.

Pa3nnunble ypOBHU TOTOBHOCTH TEXHOJIOTUM, YEM HUXKE YPOBEHb, TEM BhIIIE pUckH. [lIkana ypoBHel
texHonoruveckoii roropHoctH (Technology Readiness Level (TRL)), ucnonb3yemast asisi OICHKH
TOTOBHOCTH TEXHOJIOTMH K HCIIOJNB30BAHMIO B KOCMHMUYECKOM mnonere. Koppemanusa Mexny
TEXHOJIOTUYECKOM TIOTOBHOCTbIO UM PHUCKOM. YMEHBLIEHHE CUCTEMHOIO pHUCKa 3a CYeT
3a0naroBpeMeHHON pa3zpabotku TexHojoruii ¢ Hu3kuM TRL, IlpuMep cucTemMbl KOCMHUYECKOTO
teneckorna JWST, ucronb3yromeit i1 CHIKEHHUS PUCKA MPOEKTa JOCTYMHBIE TEXHOJIOTHH U X
3a0J1arOBPEMEHHYI0 Pa3paboTKy

BaXHOCTP HAJEKHOCTH KOCMHUYECKOM TEXHHMKHU IUIsI a3pOKOCMUYECKOM OTpaciv, KaK MHXCHEPHOU
JUCIUIUIMHBI BHYTPU CUCTEMHOTO MPOEKTUPOBaHUs. KiltoueBbIe MOJIOKEHUS HAZE)KHOCTH, TAKHE KaK
KOHCTaHTa CKOPOCTH OTKa30B, CpeIHEe BpeMs MEXAy OTKa3aMH U KpuBas ¢ (OpMOH «BaHHBD).
Paznpie cmocoObl  OyOnMpoBaHMS CUCTEM, BKIIIOYAs OTKa30yCTOMYHMBOCTb, (PYHKIHMOHAIBHOE
AyOnupoBaHHe, a TakkKe MpeAoTBpalieHue OTKa30B. O030p crocoOoB pacuera HAIECKHOCTH U
HCIOJIb30BaHUE OJIOK-IUArpamMM.

[Tpouenypsl BepupmKauuu M BadMJalUU JUIS TpeOOBaHMH K KOCMHUYECKHMM CHUCTEMaM U CaMHUX
cucteM. Paznmuumne mexny Bepudukanued n Banuganueid. MecTo MIaHUPOBaHUS BepUUKALUH U
BaJMJALMY B KOHTEKCTE >KM3HEHHOIO LUKJIA CUCTEMBbl W V-MOIEIU IPOEKTUPOBAHMUSA CUCTEMBI.
Marpuna Bepudukanuy. YeTblpe OCHOBHBIX METO/Ia BEpU(PHUKALIUN — TECTUPOBAHUE, IEMOHCTPALIUS,
AHaJM3 W MHCIEKTUPOBaHME. TUIOBBIE TECTBI COCTOSAHMS OKpyxxaromen cpenpl. I[Iprmepsl
MTOCJE/ICTBUH TUIOXOW BepU(HUKAIINH.

4. praBJ'ICHI/IC KOCMHUYCCKUMU MTPOCKTAMMU.

Pasznuunbie Tumnel rpadukos: auarpamma ['anTta, rpaduk KIIO4EeBBIX COOBITHH, ceTeBble rpaduku. Mx
IIpeUMyIlecTBa U HepocTaTku. KirtoueBble KOHIENIMY KPUTHUECKOrO IyTH M IIOTOKA B IIPUIIOKEHUHU
K cereBbIM Tpadpukam. Pazpaborka rpaduka © OIEHKa IIEPUOAOB BBIIIOJIHEHHUS STaIloB.
Pexomenmanuy mo BpeMeHHbIM rpaHuuam. IIpumepsl KOHTPOJIS UCHONHEHHS TpaguKoB U (OPMATHI
OTYETOB O BBIITOJIHEHUU.

Paznuuusa mexay 0O0A3aHHOCTSIMHM MEHEKepa IPOCKTa M CHCTEMHOTO HMHXeHepa mpoekra. JlBa
KJIFOYEBBIX JOKYMEHTa [0 YOPABICHUIO: IUIAH MPOEKTa W YIPABISAIOMMN IJJaH CUCTEMHOIO
MHKeHepa. [[Ba Tuma yrpasieHus BBINOIHIEMBIMU paOd0oTaMH: OCIEJ0OBATEIbHBINA 1 MAaTPUIHBIN
3HauUMOCTh PA0OTHI B KOMAHJIE IPH BBHINOJHEHHH CHUCTEMHOI0 HpoekTupoBaHus. OnucaHue
MPUHLIMIIOB (JOPMHUPOBAHUS YCIICIIHBIX KOMaHA. THIBI UHAWBUAYAIbHOCTEH, KOTOPbIE MOTYT OBITH
coOpaHbl B KOMaHAy. V3ydeHue NmpeuMmyIiecTB W NMPUMEHMMOCTH HHIUKATOPOB THIA JHMYHOCTEH
Maiiepc-bpurrc.

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

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000pY/I0BaHHEM: TIPOEKTOP,
WHTEpaKTUBHAs JOCKA.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. CucremHuas pa3zpaboTka kocmudeckoit Texuuku [Texer] : B 2 4. U. 1 : yue0. mocobue yist By30B / A.
A. PomanoB ; M-Bo o0OpazoBanus u Hayku PD, Mock. ¢uz.-texH. uH-T (ToC. yH-T) .— M. : MOTH,
2015 .— 288 c.

2. CucremHas pa3paboTka KocMuueckoit TexHuku [Teker] : B 2 4. Y. 2 : yueb. mocobue ams By30B / A.
A. PomanoB ; M-Bo oOpa3oBanus u Hayku P®, Mock. ¢us.-texH. us-T (roc. yH-T) .— M. : MOTH,
2015 —239c.

JlononHuTEIbHAS IUTEPATypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIim):

1. TeonrdopMaIMOHHBIC TEXHOIOTHY U HHTEPAKTHBHAS KOMITBIOTEpPHAsE 00paboTKa N300paKeHUN B
3a/1a4ax JUCTAHIIMOHHOTO 30HANPOBaHUS OokeaHa| Tekct]: yaeOHOoe mocobue /
A.A.PomanoB;Mock.¢pu3.-rexH.uH-1(roc.yH-T .— M. : MOTHU, 1999 .— 230 c.

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

He ucnonszyrorcs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[MakeTs! oucHOTO TIporpamMmuoro obecneuenns Microsoft Office:Word, Excel, PowerPoint, Matlab.
9. MeTonuueckue yKa3anus 1J1s1 00y4al0IIUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

VYenemHoe ocBoeHHE OUCHMIUIMHBI «CHCTEMHOE MPOEKTHPOBAHME KOCMHUYECKOH TEXHHKH» TpeldyeT
HaTpsDKEHHOM CcaMOCTOSITETIbHOM paboThl cTylaeHTa. B mporpamme Kypca MpPHBEICHO MHHHUMAIIBHO
HeoOxonrMoe BpeMmst [Tt paboThl cTyneHTa Haj TeMoid. CamocTosaTenbHas padoTa BKIIOYAeT B cedsl:

[J mpopaboTKy yueOHOro MaTepuana o KOHCIEKTaM JICKIUI U MaTrepralaM CEMUHAPCKUX 3aHATUMH;

[] yTeHnE ¥ KOHCTIEKTUPOBAHUE PEKOMEHI0BAHHOW OCHOBHOM U JIOIIOJHUTENIBHOM JINTEPATyPhI;

[J pa300p peKOMEHIyEMbIX MPernoiaBareieM IPUMEPOB U BOIIPOCOB U3 MEPEUHS.

PyKOBOZICTBO M KOHTPOJIb 32 CAMOCTOSATENILHON pabOTOM CTy/IeHTa OCYIIECTBISACTCS MIPENOAaBaTEIeM B
(¢opme BBIOOPOUYHBIX ONPOCOB Ha JIEKUUSIX M CEMUHApaX M WMHIUBUAYaJIbHBIX KOHCYIbTalMid. B
OTCYTCTBHE B MpOrpaMMe IMCLUIUIMHBI JOMAIIHUX 3aJaHUH M KOHTPOJBHBIX PaOOT OCHOBHBIMHU
MOKa3aTesIMA BIIAZICHUS MAaTepUalioM SIBIISIIOTCA OLEHKM B Xofe PYyOEKHOTO KOHTPOJS, & TaKkKe B
Ipolecce MTOTOBOM (3K3aMEH) arTecTallid YMEHHUs JAEMOHCTPHpPOBATh 3HAHUS, IOMy4YEHHBIC U3
MaTepranoB JIEKIMH M pPEKOMEHAYEMOH JIMTepaTypbl IpH OTBETaX HA OCHOBHBIE BOIPOCHI
9K3aMEHAIIMOHHOTO OnieTa 1 JI0TOITHUTEIBHBIE BOIPOCHI.

Jlureparypa 111 caMOCTOATEIBHON TOATOTOBKHU:

- James R.Wirtz and Wiley J.Larson Space Mission Analysis and Design, Microcosm Press and
Springer, 2008, 976 pp.

- The NASA Systems Engineering Handbook, 2007

- Anexceii Pomanos, Anekcannp PomanoB, OCHOBBI KOCMHYECKHX WH(POPMAIIMOHHBIX CUCTEM: YUeO.
nocoodue /: Pagunorexnuka, M., 2013. 352 c.

- INCOSE Systems Engineering Handbook v.3.2: a guide for system life cycle processes and activities,
INCOSE TP-2003-002-03.2, January 2010

- Pyster, A., D. Olwell, N. Hutchison, S. Enck, J. Anthony, D. Henry, and A.Squires (eds). 2012. Guide

to the Systems Engineering Body of Knowledge (SEBoK), version 1.0., Hoboken, NJ: The Trustees of
the Stevens Institute of Technology ©2012. Available at:
http://www.sebokwiki.org/index.php/article title.

- Cucrema eBporeiickux kocmudeckux cranaapros ECSS, Hostops 2004, 174 c.
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PaspaGorunkm:

A.A. PomaHOB, 1-p TeXH. HayK, mpoeccop
C.B. ABraiikun



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-1.2  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCIEJ0BAaTEIbHOCTD IIAaroB
0 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIIEJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuyeHus: qucuuiuinHbl « CHCTEMHOE MPOEKTHPOBAHNE KOCMUYECKON TEXHHUKI» O0yJarolIuics

JIOJDKEH

3HAThb:




[J OCHOBHBIC HampaBJICHUS] CUCTEMHOW pa3paOOTKU KOCMHYECKOW TEXHUKH, COCTaBISIOMICH OCHOBY
KOCMHUYECKUX NH()OPMALIMOHHBIX CHCTEM;

[J OCHOBHBIE METO/IbI CHCTEMHOTO aHAJIN3a CIOKHBIX TEXHUYECKUX CUCTEM;

[/ TeopeTHYEeCKHe OCHOBBI AHAIUTHUYECKOTO HEPapXUUYECKOro IMpolecca, 00eCleUnBaOLUIEro BBHIOOP
aNbTepHaTUB M3 Ha0opa BO3MOXKHBIX BAPHAHTOB CHUCTEMHBIX IPOEKTOB CO3MaHUSI KOCMHYECKUX
KOMILIEKCOB;

[J mpo0OseMbl ¥ PUCKH, BO3HUKAIOIINE TIPY CHHTE3¢ KOCMUYECKUX CUCTEM;

[l ¢usnyeckne 3aKkOHBI M (PHU3MKO-MATEMAaTHMYECKHE MOJEIH, JIeXKallue B OCHOBE OIMHMCAHHS
(YHKIMOHATBHON M (PU3HUECKON apXUTEKTYpPhl KOCMUYECKUX KOMIUIEKCOB U CUCTEM;

[J OCHOBHbIE MOHATHS, OLIPEIEIICHHUS U YPaBHEHUs, UCIIOJIb3YEMBIE IIPU IIOCTAHOBKE U PELICHUM 3a1a4
CO3JIaHHsI IEPCIIEKTUBHBIX KOCMUUYECKHUX CUCTEM Pa3IUYHOrO LIEJICBOr0 Ha3HAYCHUS;

[J OCHOBBI TEOPUH HAJIEKHOCTH CJIOKHBIX TEXHUYECKUX CUCTEM;

[J 0011yI0 TOCTAHOBKY M METO/BI BAIMIAIMH U BepUPUKALIH TPOEKTUPYEMBIX KOCMUYECKHX CHCTEM.

yMeThb:
] IpUMEHATh Ha TIPAaKTHKE METOAWYECKHUH anmapar CHCTEMHOTO IPOCKTUPOBAHUS, OCHOBHBIC MTOHSATHS,
(bH3HMKO-MaTeMaTH4YECKUE MOJIEIH U METObI CHCTEMHOI pa3padOTKU KOCMUYECKOW TEXHHUKH;
[l ¢opmynmupoBaTh TMOIXOABI K OIMHMCAHHIO KOHLEMIMH CO3JaBaeMbIX KOCMHUYECKHX CHCTEM M HX
IKCIUTYyaTaI[HOHHBIX CLIEHAPUEB;
[] Ha OCHOBaHMHM METOIOB OTOOpa M OIEHKH NPOU3BOJUTH OOOCHOBAHHBIA BHIOOp aJbTEPHATHB U
YIPOILCHUE aHATU3UPYEMBIX  (QYHKIHOHAIBHBIX M  (QU3MYECKUX apXUTEKTyp CO3/1aBaeMbIX
KOCMHYECKUX CHCTEM;
| IPOM3BOIUTH YMCIICHHBIEC OLICHKH KJIFOYEBBIX XapaKTEPUCTHUK, (POPMHUPYIOIIUX HCXOJHbIC JTAHHBIC U
TpeOOBaHMS K CO31aBAEMOI KOCMUYECKON TEXHHKE;
[J BeiOMparh Hambonee 3()EeKTUBHBIN MOAXOA K MPOCKTHPOBAHUIO B 3aBUCUMOCTH OT KOHKPETHOTO
Habopa TpeOOBaHHUI M UCXOTHBIX JaHHBIX;
[l ocBauMBaTh HOBBIC IIPEAMETHBIC OOJACTH, TEOPETHYECKUE IOIXOAbl M JKCIEPUMEHTAIbHBIC
METOJIMKH, CBSI3aHHBIE C Pa3pabOTKOI U CO3IaHNEM CIIOKHBIX TEXHUUECKUX adPOKOCMHUYECKUX CHCTEM.

BJIaJIeTh:
[J HaBBIKAMH YCBOCHHsI OOJBIIOT0 00beMa MEXTUCIUIIMHAPHONH WHPOPMAILIMU B 00JaCTH CUCTEMHOTO
WHKUHUPHHTA KOCMHYECKON TEXHHUKH;

[l KympTypoil TOCTaHOBKM M MOJCIUPOBAHMS (M3MYECKUX M HAYYHO-TEXHUUYECKHX 3a1ad B
NpeAMETHOM 00J1acTH pa3padOTKH U CO3/1aHMsI KOCMUYECKUX CHCTEM U KOMIUIEKCOB;

(| HaBBIKAMHM IIOCTAaHOBKM THUIIOBBIX HPHUKJIAJHBIX [EJIEBbIX 3a/a4, PELIaeMbIX KOCMHUYECKUMHU
MH()OPMAIIMOHHBIMU CUCTEMaMH CBSI3H, HaBUTAWH U [I33 1 peICTaBICHUSIME O MYTAX UX PEIICHHS;

(| HaBBIKAMH CHCTEMHOTO ITPOCKTUPOBAHUS KOCMHYECKHUX CHCTEM;

) mpaKTHKOW MCCIIEAOBAHUS M PELICHUS TECOPETUIECKUX U MPHUKIIATHBIX 33/1a4.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texyuuii KOHTPOJIb OCYIIECTBIISICTCS B (hopME CaMOCTOATENBHBIX pabOT WM TECTOB B NMHUCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJlu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSITENILHBIX PabOT M TECTOB, a TakKXe HWHAWBUIYAIbHBIX
KOHCYJIbTalUH.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHMil, MCMOJb3YeMbIX /IJIsl OIEHKH 3HAHMI,
YMeHUii, HABbIKOB

[lepeveHb KOHTPOJIBHBIX BOMPOCOB (B MPOU3BOJIBHOM MOPSIKE) JUIsl TOATOTOBKH K 3K3aMEHY B
10 cemectpe:
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Pa3bsicHuTe CMBICT TEPMUHOB CUCTEMHAs pa3paboTKa U CUCTEMHOE TPOEKTHPOBAHUE.
OOUIHOCTH U pa3IUYKe UCKYCCTBA U HAYKH CUCTEMHOTO HH)KUHUPHUHTA.
OcHOBHbIE MOBEICHUYECKHE XapaKTEPUCTUKN XOPOIIETO CUCTEMHOTO UHKEHEPA.
[IpyHIMIBI ¥ CYIIHOCTH MPOLIECCa CUCTEMHOIO IPOEKTHPOBAHMUSL.
OcHoBHOHM HAOOP UHKEHEPHBIX AUCLUUILINH, BXOJALIUX B CHCTEMHOE ITPOSKTUPOBAHHE.
Habop crannapToB cucteMHOTro MH>XUHUPUHTA Kocmudeckoi Texuukn EKA u HACA.
[Ipouieccel TeXHUYECKOM pPa3paOOTKH, U3TOTOBICHHUS U YOpPaBIEHUS B CHCTEMHOM
WH)KUHUPUHTE.
Onumure obmue (a3pl KU3HEHHOTO IUKJIA MPOEKTa, WX €N, OCHOBHBIE MEPONPUSITHUS,
KOHEUHYIO MTPOAYKIUIO U MPOLEAYPHl KOHTPOJISL Ha TPAHHUIIAX BHIOJHEHUS (a3.
ChopmynupyiiTe OCHOBHBIE OTIUYUTEIbHBIC TMPU3HAKH KU3HEHHBIX IUKIOB W3JEIHS,
UCIO0JIb3yeMble KocMuueckumu areHTcrBamu Poccun, EBponsl u CHIA.
Hcxonupie naHHbIe HA pa3pabOOTKy CHUCTEMBbI M KOHEYHbIE MPOAYKTHI Kaxmoil ¢aser XKL
Otinuue UJ1 ot TpeboBanuii T3.
Bsaumocssi3u mporuieccoB pazpabotku, Bepudukanuu ¢ gazamu XKL mpoekra kocMudeckoii
CUCTEMBI.
[Ipenonpenenennas U peanbHas CTOMMOCTh JKU3HEHHOTO IMKJIA Pa3pabOTKU KOCMHUYECKOM
TEXHUKH.
HTepaTBHOCTh M PEKYPCUBHOCTH MPOIECCOB CHCTEMHOTO MH)XMHUPHUHTA Ha Pa3HbIX (azax
KU3HEHHOTO LIMKJIAa Pa3pabOTKH KOCMUYECKON TEXHUKHU.
TexHonornueckas cxema )HU3HEHHOTO LIUKIIA IPOEKTa CO3/IaHUs KOCMUYECKON CUCTEMBI.
CBs3p (pa3 KM3HEHHBIX IMKJIOB pa3pabOTKH KOCMHUYECKOW TEXHUKH M MEPONPHUSATHH IO
MIPOBEJICHUIO TEXHUYECKOU IKCTIEPTHU3BI IPOCKTOB.
CdopmynupyiiTe OCHOBHBIE 3JIEMEHTBI ONUCAHUS POCCUHCKUX KOCMUYECKUX MUCCH:
A) nunotupyemoii (MKC),
b) mereoponornueckoit (Meteop, I1eKTpo),
B) 133 (Pecypc, Kanomyc),
I') naBuranmnonnoit (I'JIOHACC),
) cBsi3u (I'onen, Dkcnpecc, Sman).
E) tpancnioptroii (IIporpecc).
Onucanue MHUCCHIM JODKHO BKItOYaTh: POPMYIHPOBKY HEOOXOIUMOCTH co3aanus; Llemu
muccun (1 wmm 2); 3agaum muccun (He MeHee 2); KopoTkoe omnucaHue MHUCCUY;
Jonymenus; PykoBOJICTBO M OTBETCTBEHHOCTh; OrpaHHuYeHHs, OCOOEHHO CTOMMOCTb M
CPOKH.
CdhopmynupyiiTe OCHOBHbIE TEPMUHBI U ONIPEEIECHHS] CHCTEMHOTO MTPOEKTUPOBAHUS
Omnpenenure NpoLecc aHaaNu3a U CUCTEMHOTO MPOEKTUPOBAaHUS KOCMUYECKON CUCTEMBI.
Pa3bscHUTE 3Tanbl CHCTEMHOTO IPOEKTUPOBAHUS ONITUKO-JIEKTPOHHBIX CUCTEM.
OOBsicHUTE UKIOrpamMMy (a3 KU3HEHHOTO IMKJIA IPOEKTa B MOJAEIH MPOLECCa CUCTEMHOTO
MPOEKTUPOBaHUS TUTIA « V).
JlaiiTe omnucaHuE HEKOTOPBIX DOKCHEPTHBIX 3HAHMW M KOHLEMNUIMH, TOJNE3HBIX JUIs
MPaBMWJIBHOTO CUCTEMHOT'O MPOEKTUPOBAHUSI.
ChopmynupyiiTe TPUHIMIIBI TEKOMITO3UIIMS CUCTEMBI.
Uem cxema JIeNeHUs U3AeIHs OTIIMYAeTCsl OT CXEMBI JIeJIeHHsI paboT.
Jlaiite onpenesieHus U pa3bsICHUTE Pa3HULY HEPAPXUUECKUX YPOBHEH CHCTEMBI.
Pazpaboraiite cxemy neneHuss sl KOCMUYECKMX Muccuid [[33, CBSI3M W HaBUTAIWH.
OOBsicHUTE NPUHIUITHATBHYIO Pa3HUILY MEXKAY HUMHU.
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[TosicHuTe MecTO pa3pabOTKM apXUTEKTyphl KOCMHYECKOW CHCTEMBI B KOHTEKCTE
HEOOXOAMMOCTM  MpPOBEJEHHA  aHauu3a €€  OJKCIUIyaTallMOHHOM  KOHLEMIMH,
(YHKIMOHATBPHOTO aHAIW3a KOCMHUYECKOH CHCTEMBbl M CHCTEMHOTO IPOEKTHPOBAHHS
KOCMHMYECKON TEXHUKHU.

B uem cocToaT oTinnuMs apXUTEKTYphI 34aHus, IHTepHETa 1 KOCMUYECKON CUCTEMBI?
Ha3zoBuTe OCHOBHBIE THUIIBI M CTUJIM APXUTEKTYPhl CUCTEMBI.

B uem 3akirodaeTcsi KOHLENTYaIbHOE M OOBEIHHAIONIEE MPOCKTUPOBAHUE U TJE MPU ITOM
MECTO pa3pabOTKH apXUTEKTYpPbl CUCTEMBI.

HazoBute pa3nuuHble THIBI ApXUTEKTYP KOCMHYECKMX CHCTEM M HEKOTOPHIE METOJbl MX
pa3paboTKu

[IpuBeauTe npuMepsl apXUTEKTYP NEPCIEKTUBHBIX KOCMUYECKUX CUCTEM.

Onuimre pa3aIudHble TUIBI UCXOJHBIX JAHHBIX HA KOCMUYECKYIO CHCTEMY.

PazpaboraiiTe MCXOQHBIC JaHHBIE Ha CHCTEMY IUCTAHIIMOHHOTO 30HAMPOBAHHS 3eMJIM Ha
0a3e HaHOCIYTHHKOB.

OOBsicHUTE 3HAYUMOCTH pPa3padOTKM XOPOUIMX HMCXOJHBIX JaHHBIX Ha KOCMHYECKYIO
CHCTEMY.

Chopmynupyiite TpeOOBaHUS K KOCMUYECKOW CUCTEME.

YcTaHOBHUTE HANpaBlIeHHUsI PACIPOCTpaHEHUs TPeOOBaHUNH K KOCMHUYECKOW CHCTEME B Tpex
Pa3IMyYHbIX [10/IX0/IaX— HA3HAYEHHUE PECYPCOB, HUCMAIAIOIIUI TOTOK U BTOPUYHBIH MOTOK.

B dem coctouT pa3paboTka KCILTyaTallMOHHO#M KoHIenuu muccun (ConOps).
Chopmynupyiite (pyHKIMOHANbHBIE TpeOOBaHHMA K MajoOMy CIYTHHUKY CBS3M Ha 0asze
COTOBOTO TejedoHa.

Onpenenure WHCTPYMEHTHI (PYHKIIMOHAIBHOTO aHaiMM3a — (YHKIMOHAJIBHBIC OJIOK
muarpammbel (Functional Flow Block Diagrams) u anamus Bpemennoro psaa (Time Line
Analysis).

Cdhopmynupyiite TOUHOCTHBIE TpeOOBaHUS K KocMuueckoil cucteme FireSat.

Onumure npuMepbl TpeOOBaHMH K KOCMHUYECKOMY Telleckomy Be0G0a, mpuBeneHHBIE B
pabote JWST Science Requirements Document.pdf

Omnpenennte OCHOBHBIE JTambl Mpolecca (QYHKIHMOHAIBHOTO aHaIM3a KOCMHYECKOM
CHUCTEMBI.

OObscHUTE O0O0IIME NPUHLUIBL pPAa3HULY (QOPMUPOBAaHUS MaTpull (QYHKUIHUNA/TIPUOOPOB,
(GYHKINNA/CTOUMOCTH U COEMHEHUI.

B yem 3akmrowaercs paznuuue Mexay (QYHKIMOHAIBHOM M (DU3MUECKON apXUTEKTypamMu
KOCMHUYECKOTO aIapara.

HazoBute 1 00BSICHUTE OCHOBHBIE MHCTPYMEHTHI BBIMOJIHEHUS (PYHKIMOHAJIBHOTO aHaJIN3a
KOCMUYECKOW MUCCHUH.

[IpuBeanuTe npuMepsl MOCIEA0BATEILHOCTH BBIMOIHEHHS (PYHKIIMOHAIIBHOTO aHAN3a.
OnuimmMre TUMOBBIE NPOLIECCH] U3YYEHUS] KOMIIPOMHUCCHBIX BAPMAHTOB KOHLENIUN CHCTEM C
prUMepamHu.

IIpennoxkute BapuaHTBl HCIOJIB30BAHUS METOJA AHAIMTUYECKOTO HEPAPXHUUYECKOTO
mporecca.

Hcnonb3oBaHue CTpYKTYpUPOBAaHHON (PYHKIIMHM KauyecTBa MPU UAECHTU(PHUKAIIMA KPUTHYECKUX
KOCMHUYECKHX TEXHOJIOTHH.

Kputnueckn Ba)kHbIE KOCMHUYECKHE TEXHOJOTMHM M HX pOJb B CHUCTEMHOH pa3paboTke
KOCMHMYECKOW TEXHUKH.

[Ipennoxkute HECKOIBKO TNPUMEPOB U3 OKPYXKAKOUIMX IPEIMETOB IOBCEJHEBHOTO
WCIIOJIB30BaHUSI C SIBHO BBIPAXEHHOM MOJIYJBHOW, WHTErPAJbHOM M  CMEIIAHHOU
aApXUTEKTYpPOU H3/1aHUs.

Pazpscaure npumenuMoctb N-kBaapaT auarpaMM IpU  ONUCAaHUU  HMHTEpQeicoB
KOCMHUYECKUX CUCTEM.

Pa3bsicHuTe  BIWSIHME ~ aBTOMATU3UPOBAHHBIX  cpeacTB  npoektupoBanusi  (CAE),
o0ecreynBaIuX TI00albHbIe 3JEKTPOHHBIE KOMMYHUKALMU HApaCTAIOIIUM IOJXOJIOM.
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Kak npu 3ToM MeHseTCs MPpaKTUKA JETAIBHOTO MPOEKTUPOBAaHUs?

[losicHuTe NMPUHLMII YCTOMYMBOIO IMPOEKTHPOBAHMS, YAOBJICTBOPSIOMMN NPEAbABIIEMbBIM
TpeOOBaHUSAM K CHCTEME B IIMPOKOM JMANa30HE COCTOSHHUM OKpYXKalomeld cpenbl HIn
BXOJIHBIX IIapaMETPOB.

Ha3oBute kpurepuu 1 CTaHAAPTHON TEXHUYECKOUW dKCIIEPTU3BI IIPOEKTA.

PazpaOoraiiTe nepeueHb MPOEKTHBIX SKCIEPTU3 AJIS Ballero COOCTBEHHOI'O MPOEKTA.
BHuMmaTenbHO U3y4HTE OJHY U3 HAYYHO-TEXHUYECKUX KYPHAIBHBIX CTATEH 110 Ballled y3KOU
HAay4yHOW CHEIUAJIBHOCTH W IPOKOMMEHTHPYWTE, HACKOJIBKO OHA COOTBETCTBYET TEM
MOJIX0aM K HAIMMCAHUIO HAyYHBIX OTYETOB, KOTOPHIE OBUIA PACCMOTPEHBI.

Hanummre muan-npocnekT paboT no Bamemy npoekTy Ha 1 mecau. IIpu HeoGxoanmoctu
IIPOJJINTE CPOKU HAIIMCAHUS.

ITonroroBere mpesenranuio B PowerPoint ans nmepsBoro BapuaHTa HpeicTaBiIeHUs MPOEKTA
Ballleld KOMAHJIBI.

N3ydyeHne KOMIPOMHMCCOB, KaK MEXaHU3M IOJACPKKU IPUHATUSA PEIICHUH HAa BCEM
IIPOTSKEHUU )KU3HEHHOT'O LIMKJIA ITPOEKTA.

Onpenenure NOHATHS CUHTE3 CHUCTEM U ONUUIMTE €r0 B KOHTEKCTE IIPOLECCa CUCTEMHOIO
IIPOEKTUPOBAHHUS

[Tocne o3HakomiIeHUs ¢ 00pa3LOM JIOKyMEHTa ¢ TpeOOBaHUAMHU K MHTepdeiicam st MUCCUU
GLAST pazpsicHuTe HEOOXOJUMOCTh pPa3paboTKu Momo0HBIX MaTepuanoB. Ocoboe
BHUMAaHME CJIEAYEeT YAEIUTb MCIOJb30BAaHUIO TEPMHHOB M omnpeaeneHuid, miatgopme KA,
YIOBJIETBOPSIOLIEH TpeOOBaHUAM K Hay4yHOH anmaparype, quarpammam N2 muccun GLAST.
Bce s wuHTepdeiichl  pa3pabaTbiBaeMON = CHCTEMBbl  WAEGHTU(QHULMPOBAHBI U
nokymMeHTupoBanbl? CoO3[aH JIM MEXaHW3M MOHHTOPWHTA HM3MEHEHUH HHTEep(eicoB BHE
Banlel oTBeTcTBeHHOCTH? IlpuBieueHsl JU K pa3paboTKe CHELMAIUCTBl C 00EHX CTOPOH
uHTepdeiica? bbutn 1 ynpoIeHsl, HACKOJIBKO BO3MOXKHO, Bce HHTEP(eich?

Onummre Tpu JrOOble M3/€NHs, H3rOTaBIMBAEMble U3 IPOCTHIX KOMIIOHEHTOB M HX
uHTEpEHCHI.

[lepeuncaure  QaxkTopbl, BaXHbBIE NpU  pa3pabOTKE  HOBBIX  TEXHOJIOTHYECKU
OpPUEHTUPOBAHHBIX U3EIUN.

BaxHbIM acnekToMm J000ro IMpoeKTa, HAMpaBJIEHHOI'O Ha HOBYIO pa3palOTKy, SIBISETCS
o0ecrieueHrne yBEpEHHOCTH B TOM, YTO CPOKU IPOEKTa YKJIAIbIBAIOTCS B OTBEICHHOE «OKHO
BO3MOKHOCTEN». Mcnonb3ynTe Ui MOICHEHUN PUCYHOK.

[lepeuncnure KiroueBblE Iard Impolecca nepenaud TexHojorud. Kakue QaxTopsl
3aTpyAHAIOT Nepefady TexHojoruin? B kakux popmax mpu sTom nepenaercs uHpopmanus?
Kakue HOBBIE TexXHOJIOTMYECKHE pPa3pabOTKU COCTABIISIOT CETOAHS MEpPEeIOBOW MHPOBOM
YPOBEHb KOCMHYECKOW HMHIycTpuM. [IpuBenurte mpuMepsl ¢ NPUBSA3KOM K JOCTUTHYTBIM
YPOBHSIM TEXHOJOTrM4eckoi roroBHOCTH? OOBSACHUTE, KaKk KakJas W3 HHUX BIUSET Ha
r7100abHBIM PHIHOK KOCMHUYECKON MPOAYKIUH.

OrneHka TOTOBHOCTH TEXHOJIOTUM JJIs1 UCIIOJIb30BAaHUSI B KOCMUUECKHUX IIPOEKTaX.

BakHOCTB ITpOBEIEHNUS IKCIEPTU3BI KOCMUYECKHUX IIPOEKTOB.

Pa3paboTka kajleHaapHOro MmjiaHa co3/JaHusl KOCMHUUECKON CUCTEMBI.

KitoueBble KOHLETIUN KPUTUYECKOTO MYyTH BPEMEHHOTo rpaduka co3JaHus KOCMUYECKOH
CUCTEMBI.

BbI Tr1aBHBIN CUCTEMHBINH WHXEHEp MO pa3paboTke MUCCUM K CIIyTHHKY Mapca - EBpore.
Bama PDR 3amnanupoBana yepes 3 mecsana. Uto Bam Hy»HO JienaTh?

Yro He0OXOAMMO JIeNIaTh KOMaHAe Pa3paboTUMKOB MPHU pa3paboTKe KOCMUYECKONH MUCCUU?
Kakne mpeumyiiectBa Bbl pacCUMTBIBAeTE IMONY4uTh, npoBens PDR? Kak srto mo3Bomut
9KOHOMMUTH BpeMs?

[IpoBenuTe 3KxcnepTH3y Bamieil 6akanaBpcKoil paboThl ¢ MO3UIMI U3y4YEeHHBIX TPeOOBaHMII.
Hackonbko oHa COOTBETCTBYET TPEOOBAHUAM, IPEAbIBISEMBIM K HAy4HOU pabore?
[IpoBenuTe UeHTU(UKALNIO PUCKOB /7151 U3BECTHBIX MPOEKTOB.

Kakue Buabl puCKOB UICHTU(UIIMPOBAHBI?
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UYTo cocTaBiIsIeT OCHOBY UCCIIEJOBAHUS PUCKOB?

Mpegen B

TexHonorumg B

TexHonoruna A

XapaKTepucTUKK

Yeunug ——
Pucynok. TexHoJIOrHYECKOE€ OKHO BO3MOKHOCTEH.

XapaktepucTuku 3(pPeKTHBHON KOMaH bl TPOEKTA.

OOpsicHUTe pa3HHMIy B JODKHOCTHBIX  OOS3aHHOCTSIX  MEHEKepa TpPOEKTa |
(YHKIMOHATIBHOIO MEHEPKEPA B OpraHUu3alii MaTPUYHOI'O THIIA.

Kakue nepconanuu cocTaBisifoT KOMaH bl IPOEKTUPOBILUKOB?

K kakoMmy THIy 4JI€HOB KOMaH/bI Bbl OTHOCUTE ce0s1?

TexHosornueckoe OKHO BO3MOKHOCTEH.

[lepeuncnaure KiIOYeBble IIard mporecca nepeaayn TexHonorui. Kakue ¢akTopsl
3aTpyAHSIOT Niepeady TexHooruii? B kakux popmax mpu 3Tom nepenaercs nHpopmanus’?
Kakue HOBbIE TEXHOJIOTMYECKHE pa3padOTKHU COCTABISIOT CEroJHs IEpeoBOM MHUPOBOM
YpOBEHb KOCMHUYeCKOW HMHAycTpuH. llpuBenuTe mpumepsl ¢ NPUBA3KOM K JOCTUTHYTHIM
YPOBHSAM TEXHOJIOTMYECKOH roroBHOCTH? OOBICHUTE, Kak KaxJas W3 HUX BIMIET Ha
1J100aJIbHBIA PBIHOK KOCMHYECKOH MPOAYKLIUH.

Bbl rinaBHbIN cHCTEMHBIH MHXKEHEp 10 pa3paboTke MMCCUM K CIyTHUKY Mapca - Espore.
Bama PDR 3annanupoBana uepes 3 mecsina. Uto BaM HY»HO JiesiaTh?

Yro HeoOXOAMMO J1eN1aTh KOMaHAe Pa3paboTUMKOB MpHU pa3paboTKe KOCMUYECKONH MUCCUU?
Kakue npeumymiectBa Bbl paccuMThIBaeTe MojyuduTh, npoBeas PDR? Kak sto mo3somur
9KOHOMHUTB BpeMs?

[IpoBenuTe 3KxcnepTH3y Bamieil 6akanaBpcKoil paboThl ¢ MO3UIMI U3y4EeHHBIX TpeOOBaHMII.
Hackonbko oHa COOTBETCTBYET TPeOOBAaHUAM, IPEIbBIAEMBIM K HAy4HOU paboTe?
[IpoBenuTe HeHTU(UKALNIO PUCKOB JJIs1 U3BECTHBIX IIPOEKTOB.

Kakue Buabl pucKoB HIEHTU(UIIMPOBAHBI?

UTto cocTaBisieT OCHOBY MCCIEAOBAHUS PUCKOB?

OOpsicHUTE pa3HMIy B  JODKHOCTHBIX  OOS3aHHOCTSIX  MEHeKepa IpOoeKTa U
(YHKIIMOHATIBHOTO MEHEKEepa B OPraHU3allMl MaTPUYHOTO THIIA.

Kakue nepcoHanuu cocTaBiIIFOT KOMaH/bl TIPOEKTUPOBILUKOB?

K xakomy THIy 4JIeHOB KOMaH/]Ibl BBl OTHOCHUTE ce0s1?

4. le/IMepr IK3aMCHAIIMOHHbIX 6I/IJIeTOB, HCIIOJIB3YEMBIX IJIA ITPOBEACHUS IK3aMEHaA:

B sk3aMeHanmoHHBIN OWIIET 110 AUCIUIUTMHE BKIIOYEHBI 3 BOMIPOCa: U3 TIEPEUHS.

1.

DK3AMEHAIIMOHHBIN BUJIET Ne 1
ChopmynupyiiTe  OCHOBHBIE  DJIEMEHTHl  OINUCAHUS  POCCHICKUX  KOCMHUYECKHX
METEOPOJIOTUIECKUX MHUCCHI, KOTOPBIE JOJIKHBI BKITIOUATh: (POPMYITHPOBKY HEOOXOIUMOCTH
co3manus; nenu mMuccuu (1 wmm 2); 3amadn Muccuu (HE MeHee 2); KOpPOTKOE OINMHCAHHE
MHUCCHH; TOTYIIICHHUS.
Kakune HOBBIE TEXHOJIOTHYECKHE pPa3padOTKH COCTABISIOT CETONHS IMEepPeIOBOH MUPOBON
YPOBEHb KOCMHYECKOW HHAYCTpHH. [IpuBenuTe mpuMepsl C MPHUBA3KOH K JOCTUTHYTHIM

4



YPOBHSIM TEXHOJOTH4YecKOoi rotoBHOCTH? OOBSCHUTE, KaK Kakgas W3 HHUX BIUSET Ha
100aTBHBIN PHIHOK KOCMUYECKOHN TIPOTYKITUH.
3. Uro cocTaBisieT OCHOBY MCCIIEIOBAaHHS PHCKOB PEeATH3alui KOCMUYECKOT0 IMPOeKTa’?

DK3AMEHAITMOHHbBIN BUJIET Ne 2
1. BszaummocBsi3u mporiieccoB pa3pabotku, Bepudukamuu ¢ azamu XKL npoekra KocMu4YecKoi
CUCTEMBL.
2. KputHueckn BaKHbIE KOCMHUYECKHE TEXHOJOTHH W WX POJIb B CHUCTEMHOW pa3paboTKe
KOCMHUYECKOW TEXHUKH.
3. Chopmynupyiite (yHKIIMOHAIbHBIE TpPeOOBaHHMS K MalloMy CIYTHHKY CBSI3M Ha Oase
COTOBOTO TenedoHa

SK3AMEHALIMOHHBIM BUJIET Ne 3
1. TIpuHIUIBI ¥ CYITHOCTH MPOLECCa CHCTEMHOTO IPOSKTUPOBAHUSL.
2. Cps3p (a3 >KU3HEHHBIX LUKIOB Pa3pabOTKHM KOCMHUYECKOW TEXHWKH W MEPOIpPHUATHH TI0
HPOBEJICHUIO TEXHUYECKON 3KCIIEPTH3BI IIPOSKTOB.
3. OmpenenuTe OCHOBHBIE OJTambl Ipolecca (YHKIHMOHAJIBHOTO aHalN3a KOCMHYECKOH
CHCTEMBHI.

DK3AMEHAILIMOHHBIN BUJIET Ne 4
1. HazoBure xpuTepuu Ais CTAaHAAPTHON TEXHUYECKOW IKCIIEPTU3BI IIPOEKTA.
2. V3yueHue KOMIPOMUCCOB KaK MEXaHU3M IOAJCPKKU IPHUHATUS pEIIeHUH Ha BceM
IIPOTSKEHUM JKU3HEHHOTO IIUKJIA IIPOEKTa.
3. Ompenenute MOHATUS CUHTE3 CUCTEM W ONMILUTE €ro B KOHTEKCTE Ipolecca CUCTEMHOIO
IIPOEKTUPOBAHUS.

SK3AMEHAILIMOHHBIN BUJIET Ne 5
1. CdopmynupyiiTe OCHOBHbIE TEPMUHBI H OIPECICHUS CUCTEMHOTO MTPOESKTUPOBAHHSI.
Onumure pa3inuyHble TUIBI HCXOJHBIX JaHHBIX HA KOCMUYECKYIO CUCTEMY.
3. TlosicHuTe NMPUHLMI YCTOHYMBOTO NPOEKTUPOBAHMS, YIOBIETBOPSIOMMUN IMPeIbsIBIIEMbIM
TpeOOBaHUSM K CHCTEME B HIMPOKOM JUANa30HE COCTOSHUI OKpYXaroulel cpenbl WiH
BXOJIHBIX ITapaMETPOB.

N

5. MeTonnyeckne MaTepualibl, onpeae/siionme nNpoueaypbl OlleHUBAHUS 3HAHUMH, YMEeHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIHLHOCTH.

B orcyrctBue B mporpamMMe JIMCHMIUIMHBI JOMAIIHUX 33JaHUH W KOHTPOJIBHBIX pPaboT
OCHOBHBIMM TOKAa3aTeIsIMM BJAQJICHUS MaTepUalioM SBISIOTCS OLIEHKHM B XOJAE pPYOEKHOTo
KOHTPOJISI U UTOTOBOM (9K3aMeH) aTTeCTallud YMEHHs JIEMOHCTPUPOBATh 3HAHMS, MOJy4YeHHbIE
U3 MaTepuasoB JIEKIUH, PEKOMEHAYeMOW JHTepaTypbl INpU OTBETaX Ha OCHOBHbIE U
JIOTIOJTHUTEIIBHBIE BOIIPOCHI 3K3aMEHALMOHHOT0 OHIIeTa.

PyOexHb1ii KOHTPOIIb MpUMEHSIETCS B JopMax: OLIEHKH MpernoAaBaTelieM OTBETOB Ha BOIIPOCHI B
MpoI1iecce KPaTkoro (10 5 MUH) BEIOOPOYHOTO YCTHOTO OINpOca Mepe] HadaioM KaKJI0TO 3aHSITHS
M0 MaTepualiaM MPeAbLAYIIeH JIEKIIMH U OLEHKH YMEHUS peliaTh pacCMaTpUBAEMbIe Ha JIEKIIUIX
TUIIOBBIC MPHUMEPEI 1 3aJ1a4H.

Ok3aMeH 1o guciumimHe B 10 cemecTpe sBIISIeTCS 3aKIIOYUTENBHBIM ATAllOM HU3Y4YEHUSI BCETO
Kypca M HMEeT IeNbl0 MPOBEPKY 3HAHUI CTYIEHTOB IO TEOPUU M BBISIBICHHE HAaBBIKOB
NPUMEHEHHS MOJYyYEHHBIX 3HAHUI MpH pEIIeHWH NPaKTHUYECKUX 3a/1ad, a TaKKe HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C PEKOMEHIOBAaHHBIMU y4eOHO-HAyYHOU JHUTEPAaTypod W HMHTEpHET
pecypcami.



DK3aMeH MPOBOAUTCS B yCTHOU (popme mo Omieram, YTBEpXKACHHBIM 3aBeyIOIIUM Kadeapou.
OK3aMeHaTOpy MpPeJOCTaBIIEeTCsl MPaBO, MOMHMO TEOPETUYECKUX BONPOCOB Ouiera, JaBaTh
CTYACHTaM 3a/ladyd U MPUMEPBI, TUIIOBbIE BAPHAHTHI KOTOPBIX PacCMaTPUBAJIHNCh Ha JICKLIHUSX.
CryneHTsl ¢ pa3pelieHus 3K3aMeHaTopa MOT'yT [10JIb30BaThCsl KOHCIIEKTAMU JIEKLIUH, CEMUHAPOB,
CIIPAaBOYHOM JIUTEPATYPOM TOJBKO BO BpeEMs NOATOTOBKM K 3K3aMmeHy. Ha moarotoBky k
9K3aMEHY M ONPOC OTBOJIUTCS BpEMs B COOTBETCTBMM C YTBEP)KIEHHbIMM HopMmatuBamu. [Ipu
NPOBEICHUH SK3aMEHA MOTYT OBITh HCIIOJIb30BAaHbl TEXHHUECKUE CPEJCTBA.



