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AHHOTANMA

N3ydenne MUCIUTUTMHBI HAIpaBIeHO Ha yIIIyOJIeHNe u pacimpenue 6a30Boi mpodeccHoHaIbHON MOTOTOBKH
MarucTpanTa, GopMHUpPOBaHHE COOTBETCTBYIOIINX KOMIIETCHIINH.

B y4eOHOI nucuuIIMHE pacCMaTpUBAIOTCS OCHOBHBIC TEOPETUUYECKHE IMOHSATHUS, KOHIEHIIUU U TIOAXOAbl B
00JIACTH MPOCKTUPOBAHUS CUCTEM YIPABJICHUS JABM)KEHHEM M HABHTAIlMA KOCMHYECKUX alllapaToB, BKIIOYAst
oTpezieNieHue COCTaBa MPUOOPOB M UCIIONIHUTEIHHBIX OPTAaHOB CUCTEM YIIPABJICHUS JBHKEHHEM, pa3pabOTKy
QITOPUTMOB YIPABJICHUSI JIBXKCHUEM, pPa3pabOTKy MPOrpaMMHOTO oOOecreueHusl CUCTEM YIpaBICHHUS
nerkeHreM. CTyIeHTHl U3y4atoT MPUHITUIEI pa0OThl MHEPIIMOHHBIX UCIOIHUTEIBHBIX OPraHOB KOCMHUYECKHIX
amnmaparoB (MaxOBHKOB, CHUJIOBBIX THPOCKOMOB. THPOCTAOMIN3aTOPOB) M aJTOPUTMBI YIPABICHHUS WMH, a
TaKK€ PacCMATPUBAIOT Ha KOHKPETHBIX IPUMEPaxX COBPEMEHHBIE CHCTEMBI YIIPABICHUS JBUKCHHEM
ABTOMAaTHYECKUX KOCMHUYECKUX allaparoB, TPAHCIIOPTHBIX KOCMUYECKUX KOpaOliel W OpOUTAILHBIX CTaHIIHH
(BKITIOYAsl aJITOPUTMBI YIPABICHUS OPHEHTAMEd W TMPOTPAaMMHOE OOECIIEYCHHWE CHUCTEM YIpPAaBICHUS U
HaBHUTAITNN).

1. lean u 3apa4un

Henp AucoMnInHBI
* (hopmupoBaHHEe 0a30BBIX 3HAHUI 110 OCHOBAM HPOECKTUPOBAHUS CUCTEM YIPABICHHS IBWKCHUEM U
HABUTALMU KOCMHYECKUX allaparoB, BKIIOYAsl ONpPENEJIEHUE COCTaBa MPUOOPOB U MCIOIHUTEIBHBIX
OpPraHOB CHCTEM YIIPABJICHUS [BIDKCHHEM, pa3paboTKy aJropuTMOB YIIPABICHUS BHKCHHEM,
pa3paboTKy NPOrpaMMHOI0 OOECIIEUEHUSI CUCTEM YIIPABICHHS JBIKEHUEM.

33)13‘11/[ JAUCHUIIINHBI
¢ J1aTb CTyACHTaM 0a30BEIC 3HAHUA B O0NACTH KUHEMATHKH WU JUHAMHUKH JIBUXKCHHUSA KOCMHUYCCKHX
alrraparoB, TCOPUH ONITUMAJIBHOTO YIIPpABJICHUSA ABUKCHUEM,
* U3YUYUTH NPUHIUIIBI pa6OTBI HWHEPUUOHHBIX HCIOJIHHUTCIIbHBIX OPraHOB KOCMHUYCCKUX allllapaToOB
(MaXOBI/IKOB, CHUJIOBBIX TUPOCKOIIOB. FI/IpOCTa6I/IJII/ISaTOp0B) " aJITOPUTMBI YIIPABJIICHUA MU,

. paccMOTpETh Ha KOHKPETHBIX MPHUMEPAX COBPEMEHHBIE CHUCTEMBI YIPABICHUS JBHKECHUEM
aBTOMAaTHYECKUX KOCMHYECKUX amlapaToB, TPAHCHOPTHBIX KOCMHYECKUX KOpaOieil m opOMTaIbHBIX
CTaHUMH (BKJIIOYAs AJITOPUTMBI YIPABICHUS OPHEHTALME W IPOrpaMMHOE OOECIIEUCHHE CHCTEM
YIpaBJICHUs U HABUTALUHN).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNS KOMIIETEHIINH
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
VK-1 CniocobeH ocynecTBIATh KpUTUYECKUH  |[TOCTABICHHOM [eNMM Kak IOCJIeA0BATeIbHOCTh IAroB,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE HOpeABUIS PE3yabTaT KaKAOro0 M3 HUX M OLEHMBAs HX
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
CTpPAaTETHUIO ICHCTBUH JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccrHoHalbHOW TEPMUHOIOTHEH,
npoOsieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOMH
npodeccuoHaIbHON IeSTeIbHOCTH, CIOCOOCH  |IuTeparype, 00jajaeT HaBbIKAMU YCTHOTO M MHCBMEHHOTO
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax
npodecCUOHANBHEIC 3aJIauu mpoheCcCUOHATBHON KOMMYHHUKAIIN

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTtaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONMHUCAHHUS  M3y4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBaTh U |ABIEHUH U IIPOLIECCOB, OLIEHUBATh Ka4eCTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MAaTEMATUYECKUE MOJIECIIN MOACIN

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Cmoco0eH NpPHUMEHSATh TEOpeTHYecKue U (WIIH)
aHAJIM3UPOBAaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPMMEHTAIBHBIE METOMBI MCCIIEN0OBAHNI K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOH 3ajadye © HWHTEPIPETUPOBATH  IOJYYCHHBIC
pe3yabTaThl

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

IMPUHIUIBI TOCTPOCHUSA, COCTAaB U CTPYKTYpPY CHUCTCM YHPABJICHHUA ABUXCHUCM W HaBUT'allUU

(CYIH);

YMETB:

BJIAJIETh:

MIOCTPOCHHE PEXUMOB U nporpammHoro obecneuenus: CY/IH;

QJITOPUTMBI YIIPaBJIEHUS UHEPLIMOHHBIMU UCIIOIHUTENbHBIMU opranaMu (TN O);
CHOCOOBI pa3rpy3Ku HAKOIUICHHOTO KHHeTH4eckoro MmomeHnTa MNO;

METO/1bl, UCII0JIb3YEMbIE IIPU IOCTPOSHUM AJITOPUTMOB YIIpaBieHUs opueHTanuen KA;
4acTo UCHOJIb3yeMble (OPMYJIbL, CBSI3aHHBIC C KHHEMATUKOW U TMHAMHKOH IBrkeHus KA.

HCIOJIb30BaTh METOABI TEOPUHU ONTHUMAJILHOTO YIPaBJICHHUS;
onpezaenats Tun u napameTpsl MO nns xonkpernsix CYIH;

MPUMEHSTh HOBBIE TEOPETUIECCKHUE ITOIXObI B PELICHUH 3a/1a4 YIIPaBIICHUS IBUKCHUEM;
(bopMupoBaTh TMHAMUYECKUE MOJEIH ONUCHIBAIONINX KOHTYP YIPaBICHUS OPUEHTALIUCH;
paspalarbIBaTh HOCIEI0BATEIILHOCTH Onlepaunii coctapisiiomux pesxkxumbl CYJIH.

HABBIKAMU CaMOCTOSITEILHON paboThI;

KyJBTYpOH MaTeMaTu4yecKol OCTaHOBKHU 3a/Ja4, CBA3aHHBIX C yIpaBieHUueM JBuxeHueM KA;
0a30BbIMH HAaBBIKAMU Pa0OTHI C KBATEPHUOHAMU;

HaBBIKAMU KPUTHUUECKOTO U KOHCTPYKTHBHOTO aHaIN3a MH(OPMAINH, IPUCYTCTBYIOIIETO B HAyUHBIX

My OJIMKAUSIX.

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

4.1. Paznenbl TUCTMITIIMHBI (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
1 [punuunst nocrpoenus: CY/IH 10 8 15
) WnepumoHHble HUCMIOTHUTENBHBIE OpPraHbl 10 3 15
U yIpaBlIeHHE MU
CnocoObl  pa3rpy3kd  HAKOIIEHHOTO
3 10 8 15
kuHeTnaeckoro momenta UMO
4 OnTuManbHOE YIpaBieHHE ABMKEHHEM 15 6 15
5 VYmpasnenne opuentanueii KA 8 6
VYnpaBieHue ABWKEHHEM LEHTpa Macc
6 6 8
KA
7 Cuctembl ympaBleHHs [BIDKCHHEM U 10 3
HaBHTanueil coppeMeHHbIXx KA
] ObecrieueHue ycinoBud ansi  pabOTHI 6 g
1esIeBo anmaparypsl Ha 6opty KA
Nroro gacos 45 60 90
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Hpunmuns: noctpoenus CYIH

3amaun cucteMm yrpasineHusa newkeHueM u HaBuramuu (CYJIH). Ilpunuun noctpoenus CYIH.
becrmardpopmennas wmHepuumanbHas HauramuoHHass cucrema (BMHC). CoctaB m  cTpykTypa
CVYIIH. Kunemarnueckuil, nTuHaMUYecKUid ¥ HaBUTaUMOHHBIM KoHTypel CVYJIH. JlaTtumkoBas
anmaparypa u ucnonHutensHsle opransl CYIH.

bazoBbie cuctembl koopauHar. KuHemaTwueckue ypaBHEHHS C HCIOJIB30BaHUEM (opMan3zma
KBAaTEpPHUOHOB. JluHamMuueckue ypaBHeHUs.. MOMEHTBI I'paBUTALlMOHHBIX CHJI, a3pPOAUHAMHUYECKUX
CHJI, CWJ CBETOBOTO [aBJCHHS, MOMEHTHl OT B3aMMOJCHCTBHA MarHUTHbIX moned KA ¢
MarHUTHBIM TI0JIEM 3EMIIH.

OcnoBueie pexxumbl CYJIH. Ilporpammuoe obecneuenne CY/IH. Crpykrypa mnporpamMMHOro
obecnieuenns, ypoBHU koMroHeHToB I1O. VYpoBHM aBTOMarmdeckoro koHtpoisst padorsr  CYJIH.
Craguu orpadotku [10 CYIH.

2. I/IHepL[I/IOHHLIG HUCTIOJITHUTCIIbHBIC OPraHbl U YIIPABJICHUC MU

Tunbel WHEPIMOHHBIX HCIOIHUTENBHBIX OpraHoB. OTIMYMS B TPUHLUIE JSHCTBUS  CHIIOBBIX
rupockonoB (CI') 1 MaXOBUKOB. YpaBHEHHsI JIBIKCHHS MaxoBHKOB. CTpyKTypa M XapaKT€PUCTHKH
DNEKTPOABHUTATENICH  MaxOBHKOB. CXeMbl ~ yCTAaHOBKM  MaxXxOBHUKOB. 3aKOHBI  YIPaBJICHUS
MaXOBUKaMH.

JIByXCTEIICHHBIC ~CHJIOBBIE THUPOCKONIBI (TUpOmuHbI). OCOOBIE TOYKM CHUCTEM THPOIUHOB.
[IpoxoguMble ¥ HENPOXOAMMBIE OCOOBIE TOUKH. MeTombl HAaXOXKIEHHA OCOOBIX TOYEK |
OTIpeJICNICHUs] UX MPOXOAUMOCTH.

CxeMBbl pacnoynokeHus TupoauHoB. CTpykTypa o0JlacTH Bapualuy KHHETUYECKOr0O MOMEHTa M
0COOBIX TMOBEpXHOCTEH rupocucteM. Kpurepun BbIOOpa cXeM YyCTaHOBKM THUPOAMHOB Ha KA.
CxeMbl YCTaHOBKM THPOAWHOB OpOHMTANBbHOW CTaHiuH «Mup» # acTpou3M4ecKOro MOIYIs
«["ammay». 3akoHBI yHpaBiIeHHS CKOPOCTSIMU TIPELECCHH CHCTEMbl THPOIUHOB OpOHMTAIbHON
craHuu «Mupy.

TpexcrerneHHble CHIIOBBIE TUPOCKOTBI. CHIIOBBIE TUPOCKOIBI OpOUTANBHBIX cTaHImid «Skylaby» u
MKC. 3akoH ynpaBieHHS  YDJIOBBIMH CKOPOCTSIMH  IIOJIBECOB  TPEXCTENCHHBIX  CHJIOBBIX
TUPOCKOTIOB amepukaHckoro cermenta MKC.

Merton cBSA3bIBaHUS KHHETHYECKOTO MOMEHTa C KOPILyCOM KOCMHuecKoro ammapara. Cucrema
OpPHEHTAllMM  C CHJIOBBIM THPOCTAaOMIIN3aTOPOM B YIPYTO-BSI3KOM IIOJBECE. JimrensHoe
HOAJep)KAaHUE OPHUEHTALMH TEOCTAllMOHAPHOIO CIYTHHKA 0e3 HCIONb30BaHUs HH(OpMALUK C
JaTYNKOB BHEIIHEH MH(OpMAaNMM ¥ WHEPIHATBHBIX JaTYUKOB.

3. Crioco0bI pa3rpy3Ky HAKOILICHHOTO KHHEeTH4Yeckoro Momernta MO

CrocoObl  pasrpy3Kud  HaKOIUIGHHOTO KuHeTmdeckoro momeHta MHNO KA. I'paBuranmoHHas
pasrpy3ka HAaKOIUIEHHOTO KHHETHYECKOTO MOMEHTa CHCTEMBbl T'MPOIMHOB OpOWTAIbHON CTaHIMU
«Mup». CriocoObl TpaBUTALMOHHOM pa3rpy3Kd OTHOCHUTEIBHO HMHEPUHATIBHOH M OpOMTAIBHOU
CUCTEM KOOpIUHAT.

Pexum paBHoBecHo# opuenTarun MKC.

Pasrpy3ka HakoIJIeHHOTO KHHETHYecKoro MomeHTa cucrteMbl HMMO ¢ ucnonb3oBaHuEM
MOMEHTOB CHJI cBeToBOro AasiieHusi npumenurenbHo Kk CYIAH KA cepum «Smam» .

Pasrpy3ka HakomieHHOro KHHeTHYeckoro MomeHTa cucreMbl WHWO ¢ wucnonb3oBaHHEM
MOMEHTOB, CO3[aBa€MbIX MarHWTHBIM mosieM npumenutensbHo k CYIH KA [133.

4. OnTuManbsHOE yIIpaBleHNE ABIKEHUEM



VYopaBnsieMocTs, HaOIIOOAaeMOCTh, AMHAMHUYECKHM anroputM oueHuBaHus. [Ipomeccel ¢
OpPTOTOHAJBHBIMU TpupaiieHusMu. benpiii mrym. CiydaifHble BO3MYIICHHS TUHAMUKHA JIMHEWHBIX
cucTteM U (popMupylomye ypaBHeHUSI.

OntumanbHas ctabunuzanusa. HenpepriBabiil gunstp Kanmana.

Br16op napameTpoB ynpasieHus U HAOIIOACHUS AJIsl CUCTEM ylpaBieHus opueHTanueii KA.

Cemecrtp: 2 (Becennuit)
5. Ynpasnenue opueHTanueit KA

Kontyp ynpasnenus opuenrauueii KA ¢ ucnons3oannem NHO.

Crabunuzanus ynpyrux koneOanmii koHcTpykiun KA. IlpeoOpazoBanue aHaIoroBoro (uibTpa K
uugppoBomy Gunstpy. [IpeobpazoBanue GuiabTpa HIKHHX YacTOT B (PUIBTP HIKHUX YacTOT C
JpYyro 4acToTod cpesa.

JuaaMudeckuii GUasTp yriioBoH CKOPOCTH.

3akons! ynpasnenue opueHtanueit KA nva 'CO u B2O ¢ ucnonp3oBaHHEM MaXOBHKOB.

3aKkoHBI yMpaBIICHUS OpUEHTAalMEH opOWTanmbHOW cTaHmu «MUp» C  HCIONb30BaHHEM
THPOJMHOB.

Pacyer onTHManbHOTO MO OBICTPONEHCTBUIO pa3BOPOTa BOKPYT BEKTOpa KOHEYHOTO IOBOPOTA C
WCIOJb30BAHUEM HWHEPLUMOHHBIX HCIOJHUTEIBHBIX OpPraHoB. Bompockl MUHUMH3ALMK pacxona
pabouero Tesa Npu CMEHE PEKUMOB OPUEHTALIUH.

Pa3paboTka anropuTMoB yrioBoro asmwxkeHus KA oOecreunBaronyx NMPEeLU3NOHHOE YHpaBJICHHE
opuenrauueil u crabunmzanueit KA. [133.

6. YmpaBiieHue ABMKEHUEM IeHTpa Macc KA

Koppekmmn opobutet KA ma T'CO wuw BDO ¢ ucnonb3oBaHHWEM  IJIEKTPOPEAKTHBHBIX
nsurateneil. OnHOBpeMEHHOE yNpaBlICHUE ABIKEHHEM IIEHTPa MacC U BOKPYI LIEHTpa Macc IMpH
MaHEBpaxX KOCMHYECKMX allllapaToB Ha TIeOCTAllMOHAPHOW M BBICOKOUIMITHYECKHX OpOHUTaxX ¢
HCIIOJIb30BAaHNEM  JJIEKTPOPEAKTHBHBIX JABUTaTeNed  YNpaBlIeHHE KUHETMYECKUM MOMEHTOM
MaxOBUKOB IIpUM peaji3allud MAaHEBpPOB CIIyTHMKOB CBsi3u cepun «SImam». VYmpasinenue
KMHETHYECKMM MOMEHTOM MaxOBHKOB Ipu peanuzaunu ManeBpos KA /133 na BDO.

Koppekunn opOuTBl TpaHCTIOPTHBIX KOpabjel ¢ HCHOIb30BAHUEM IOBOPOTHOTO JBHUTraTEIsl.
[IpumeHeHne MeTona TrapMOHMYECKOM JIMHEapu3aluu AJs  OIpeNesieHHs 4YacTOT M aMIUIUTY[
yoioBeix aBrokoneOannii KA. Komnencauus ymioBeix ommbok KA BO3HMKalOHIMX H3-32
9KCLIEHTPHCUTETa BEKTOpa TSIU.

7. CucteMsl yIipaBleHUs JBUKEHHEM U HaBUTaIMeil coBpeMeHHBIX KA

Cucrtembl ympaBiieHUsl JBHKCHHMEM WM HaBUTALMEHl reOCTallMOHAPHBIX C MyTHUKOB CBA3H H
CIYTHHKOB JUCTaHIIMOHHOTO 30HaAHMpoBaHusi 3emmu. Crpykrypa CVY]/IH. IlpuGopnslii cocras.
Pesxxumbl paboThI.

Cucrtembl yIpaBieHHs JBHXEHHEM TPY30BBIX M TNHIOTHPYEMBIX TPAHCIOPTHBIX KOpaOiIei.
Pexxumpr CYIH. ABrOMaTudeckuil 1 pydHON KOHTYpPBHI YIIPABICHUS JBHKECHHEM.

WnterpuposanHas cucrema ynpaBieHus JBuwkeHueM U HaBurauuu MKC, Brirouaromas
CVYJIH poccuiickoro 1 amMepuKaHCKOrO cerMeHToB. PacnpeneneHue 3amady MEXIY POCCHICKON H
amMepuKkaHCcKoll cuctemamu ynpasieHus JBuxeHueM MKC. OcHOBHble NpPHHIMIBI OpraHU3aluu
CYJH MKC. OGecneyenue HagexkHocTd 1pu  BemmonHeHun pexxumoB CYIH  MKC.
Apxutekrypa cuctemsl ynpasineHust MKC. Unarepdeiic mexnay CYIH poccuiickoro u CYIH
aAMEpPUKAHCKOTO CErMeHTOB. TpeOoBaHUS MpenbsBIAEMbIE K CHCTEME YNPABICHUS JBUKEHUEM
poccuiickoro cermenta MKC. Crpykrypa pexxumoB opueHtanmun MKC. OcHoBHBIE pPEKUMBI
CYIIH MKC. Ilepexomsr mexmy pexxumamu CYJIH poccuiickoro m aMepuKaHCKOTO CETMEHTOB.

8. O0ecneueHue ycnoBuid Asst paboTHI LeTeBol anmaparypsl Ha 6opty KA

Pacuer wmukpoyckopenmii Ha Oopty KA. Pexxumbr CYJIH KA oGecneunBaroniue npoBeeHHE
SKCIICPUMEHTOB B  YCIOBHUSIX  MHUKporpaBUTauuu.. Bnumsxue nebanmancoB poropoB MHO Ha
MUKpoyckoperus Ha 6opty KA.



OrneHka yrioBBIX OTKJIOHeHWH Ha mocafodnoM mecre [[A KA J[33 u3-3a nmebamaHcoB poTOpOB
MaxoBHKOB. (OOeclieueHHe TOYHOCTHBIX XapaKTEepUCTHK cradbmnu3anuun KA mpu TpoBeneHUH
HaOIIOAECHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

y4deOHas ayuTOpHsl, KOMIIBIOTEp U MyJIBTUMEIHIHOE 000pya0BaHNe (IIPOEKTOP, 3ByKOBasi CHCTEMA).
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. OntumanbHOE ynpaenenue aprkeHneM [Texcr] / B. B. Anekcanapos [u ap.] - M.®uzmatnut,2005
2. Ilpuknaanasi TeOpHsi ONTUMAIBHOTO yIipaBieHus. OnTuMu3anus, oeHKa u ynpasieHue [ Texct]/A.
Bpaiicon, Xo FO-11u , nep. ¢ aari. 3. M. Makarmosa, 1O. I1. IInotaukosa nox pea. A. M. Jletosa, -M.,
Mup, 1972
3. [IpumeHeHe KBAaTEPHUOHOB B 3aj1aduax opueHTanmu tBepaoro Tena [ Texcr]/B. H. bpanen, U. I1.
[merrnesckuii, -M., Hayka, 1973

4. YnpasieHue opueHTanue kocmuueckux anmaparos [Tekcr]/b. B. Paymien6ax, E. H. Tokaps, -M.,
Hayka, 1974

1. Kynr0a B.B., Mukpun E.A., [1asnos b.B., [Tnaroros B.H.. Teoperndyeckne ocCHOBBI
MPOEKTUPOBAHUS UH(OPMAIIHOHHO-YTIPABIISIOIINX CUCTEM KOCMUUECKUX amnmaparoB. Mocksa. Hayka.
2006. 580 C.

2. AnexcanapoB B.B., bonrsauckuii B.I., Jlemak C.C., [TapycauxoB H.A.,Tuxomupos B.M..
OntumanbHOE yrpasieHue ApmkeHrneM. Mocksa. dusmariut, 2005.

3. IInaronos B.H.. O BO3MOXXHOCTH IMTEIHHOTO MOJAEPKAHUSI OPHUEHTAIMH Fe0CTallMOHAPHOTO
CIyTHHKa 0€3 HCIIONb30BaHMA AATYMKOB BHELIHEH MH(POPMALIUY U UHEPLUHUAIBHBIX TaTYUKOB.
Kocmuueckue unccnemosanus, 2009, tom 47, Ne3, ¢.263-270.

4. bpanen B.H., IInaronos B.H.. Cuctema ynpapieHus ABMKEHHEM M HaBuranum Poccuiickoro
cermenta MKC. I'mpockormust u HaBurauusa, N 4, 2002. C.13-22.

5. Toxaps E.H., Ilmatono B.H.. HccrnenoBanne 0coObIX mOBepxXHOCTEH cUCTEM Oe3yHNOPHBIX
ruponuHoB. Kocmuueckue uccrnenoanust 16. Boim. 5, 1978. C.675-685.

6. IlnaronoB B.H.. OnHOoBpeMeHHOE yIipaBieHHE ABIKEHUEM LIEHTPa MacC U BOKPYT LIEHTPa Macc npu
MaHEBPax KOCMUYECKUX alapaToB Ha T€0CTAIMOHAPHON U BHICOKOAUIMITUYECKUX OpPOUTAX C
HCITOJIb30BaHNEM JIEKTPOPEAKTUBHBIX ABUrarencii. Kocmuueckas TexHuka u texHomoruu. 2013, Ne 1.
C. 56-65.

JomnonHurenbsHas auTeparypa

1. Beenenue B Teoputo OecruraThOpMEHHBIX WHEPIUATBLHBIX HABUTAIIMOHHBIX cucTeM [ Texct]/B. H.
Bbpanen, U. I1. Impirnesckuii, -M., Hayka, 1992

2. COOpHUK 3a/1a4 110 TEOPHU aBTOMATHUYECKOTO YIpaBieHus. MHOTOMepHbIe, HETMHEHHBIE,
ONTUMAJIbHBIC U aJIANITUBHBIC cucTeMBblI [ TekcT] : yueb. mocobue ans By30B / [1. I[1. Kum .— M. :
®uzmatimt, 2008 .— 328 c.

3. XunkoctHas paketa kak 00bekT peryauposanus [ Texcr]/K. C. Konecnukos, -M.,
Mammmunoctpoenue, 1969

1. KBakepaknaak X., Cusan P. Jlunelinbsie onTuManbHbIe CUCTEMBI yripaBiieHus. M. Mup, 1977.

2. Branets V.N., Weinberg D.M., Werestchagin V.P., Danilov-Nitusov N.N., Legostaev V.P,,
Platonov V.N., Semenov U.P., Semjchkin V.S., Chertok B.E., Sheremetyevsky N.N.
Development Experience of the Attitude Control System Using Single-Axis Control Moment
Gyros for Long-Term Orbiting Space Stations. Acta Astronautica. V.18, P.91. 1988

3. IlnatonoB B.H. O TouHOCTH cTaOMIM3aK KOCMHYECKOTO allnapaTa JUCTaHIIMOHHOTO
30HAMpOBaHUs 3emiin Oe3 MCTIONb30BaHUs MH(OPMAIMM HHEPLUUAIBHBIX 1aT4nkoB. KocMuueckast
TexHuka u Texnooruu. 2014, Ne 3 (6). C. 33-38.

4. boraues A.B., ITnaronos B.H., Tumaxos C.H.. AHaiu3 Bo3MOXKHOCTH 00€CII€UeHIs TOYHOCTHBIX
XapaKTEPUCTHK CTAOMIU3AINH [IEPCIIEKTUBHOTO KOCMUYECKOTO amiapara, peIHa3HaueHHOTO JIsI
JMCTaHITMOHHOTO 30HupoBanus 3emiid. KocmonaBTuka u pakeroctpoenue. 2013 . Ne 2. C. 83-89.



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

http://elibrary.ru/defaultx.asp - poccuiickuii HHPOPMAIIMOHHO-aHATUTUICCKUI MTOPTaN B
00NIacTu HayKH, TEXHOJIOTHH, MEAHLIUHBI 1 00pa30BaHMs, COIepKalIuid peepaThl U MOTHBIC TEKCTHI
Oosiee 19 MITH Hay4YHBIX CTaTel ¥ IMyOIUKaIUi

http://acanud.ru — CaiT MEeXAyHapOIHON OOIIeCTBEHHON OpraHu3ay «AKaJeMusi HABUTAIlMH U
YIPaBICHHUS IBHKCHUCM).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[MakeTs! oucHOTO MporpamMmmuoro odecrnederns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHue crenkypca «IIpoexkTupoBaHue CHUCTEM YIpPaBIEHUs JABHKEHHEM U HaBUTALUN
TpeOyeT CHCTEMaTHYECKHX 3aHATHUH M OOJIBIION CaMOCTOSTEIbHOW pabOTHl CTyAEHTa W W3YYCHUS
JUTEPATyPHI..

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— U3y4eHHE PEKOMEHI0BAHHOM JINTEPATyphI;

— npopaboTKy yueOHOTo Marepuana (10 KOHCIIEKTaM);

— pelIeHHe 3aa4, MPeAIaraeMbIX CTYJCHTaM Ha 3aHSATHAX;
— MOZITOTOBKY K TECTaM M OIPOCaM.

PyKoBOJCTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaIM3a UTOTOB TECTOB U OMPOCOB MO PACCMOTPEHHBIM TEMAM.

KpI/ITepI/IeM Ka4CeCTBa BJIAJICHUA MAaTCPUAJIOM CIIYXKUT YMCHHUC OTBCUATh HAa BOIIPOCHI 11O TEMC KypCa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

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

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: B.H. IInaroHoB, A-p T€XH. HAYK, AOLIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

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

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, 00J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HOBBIE HAYYHBIE Pe3yIbTaThI HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
IMK-3.1 Tlonumaer npuUHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
-3 Cniocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

(MonenupoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUA NUCHHUIIIINHBI «HpOGKTI/IpOBaHI/Ie CUCTCM YIIPABJICHHUA IABUXCHUCM W HaABUTALUN

00yJaromuiics JOKeH:

3HATb:

° IMPUHIUIBI TOCTPOCHUSA, COCTAaB U CTPYKTYpPYy CHUCTCM YHPABJICHHUA ABUXCHUCM W HaBUTallUU

(CYIH);

MIOCTPOCHHE PEXUMOB U nporpammHoro obecneuenus: CY/IH;
* QJITOPUTMBI YIIPaBJIE€HUS HHEPLUOHHBIMU UCIIONHUTENBbHBIMU opradamu (MHO);
* crnocoObl pa3rpy3KH HAKOIUICHHOTo KuHeTnueckoro Mmomenra MNO;
* METO[bl, UCIIOJIb3yEMbIE [IPU IOCTPOEHUHU AJITOPUTMOB yIpaBieHus opueHranueit KA;
* YacTO UCIOJIb3yeMble (DOPMYIIbI, CBS3aHHBIE C KHHEMAaTHKON 1 AMHAMUKON aBmxeHus KA.

* HCIIOJIb30BaTh METO/IbI TEOPHH ONTUMAJIBHOTO yIPABJICHUS;

+ omnpezaenats Tun u napametpsl MO nns xonkpernsix CYJIH;

* TPUMEHSTH HOBBIC TEOPETHUUECKHE MIOAXOAbI B PEILICHUH 3a1a4 YIIPABICHUS ABIKEHUEM;
* (opmupoBaTh AMHAMUYECKHE MOJEJIN ONHMCHIBAIOIINX KOHTYP YIIPAaBJICHUS OpUCHTAINEH;
* paspabaTbIBaTh MOCIEA0BATEIBHOCTH ONlepaliii cocTaBisomux pexkxumbl CYIH.

BJIaJd€Th:
* HaBBEIKAMH CaMOCTOSTSIbHOMI pa6OTLI;

* KYJIBTYPOH MaTeMaTH4eCKONW IIOCTaHOBKY 3a/1a4, CBSI3aHHBIX C YIIPaBJIeHUEM ABMKeHUEM KA;
* 0a30BBIMU HaBBIKAMHU paOOTHI C KBATEPHUOHAMU;
* HaBBIKAMU KPUTHUYECKOTO U KOHCTPYKTHBHOTO aHAIN3a MH(OPMAINH, IPUCYTCTBYIOIIETO B HAyYHBIX

My OJIMKAUSIX.

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




Texy1uii KOHTPOJIb OCYIIECTBISIETCS B (POpME YCTHOTO ONpOca Ha JICKIUSX.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumeps! KOHTPOIBHBIX BOIIPOCOB K 3aU€TY B OCEHHEM CEMECTPE:

1. 3amaum cucreM yrpaBienus aemxeHueM u Hapuraruu (CYIH).

2. Ipuntun mocrpoennst CY/IH

3. OcuoBusie pexumsl CY/IH

4. Tunbl MHEPIIMOHHBIX UCTIOTHUTEILHBIX OPraHOB

5. YpaBHEHUS! ABUKEHUS MAaXOBHKOB

6. JIByXCTElleHHbIE CUJIOBBIE THPOCKOIBI (THUPOAWHBI)

7. Crioco0b! pa3rpy3Ky HAKOILIECHHOTO KHHEeTH4Yeckoro MomernTa MO

8. CnocoObl TpaBUTALIMOHHOM pPa3rpy3KH OTHOCHUTENBHO HHEPUUAIBHOW M OpOUTANbHOM CHCTEM
KOOpJIUHAT

9. OnTuManbHOE yHpaBiIeHHE IBUKEHUEM
10. OnrrumaneHas crabunuzanus. HenpepoiBHblid puinsTp Kanmana

ITpumeps! BOIIPOCOB K 3K3aMEHY:

DK3AMEHALIMOHHBIN BUJIET Nel
1.1. BecnardopmeHHbIe HHEPIIMATbHBIE HABUTAIIMOHHBIE CUCTeMBI. BricTaBka u koppekuus bBUHC.
1.2. Tunbl MHEPLUOHHBIX UCIIOJIHUTENbHBIX OPTraHOB

1.3. Koutyp ympasnenus opuentamueii OC «Mwup» ¢ HUCHOIB30BaHHEM THUPOAMHOB. 3aKOH
(hopMHUpOBaHUS YIIPABISIOLIETO MOMEHTA.

BK3AMEHALIMOHHbIN BUJIET Ne2

2.1. Pacuer MOMEHTOB, CO3/1aBa€MBbIX CUJIIAMU CBETOBOTO JaBJICHHUS.
2.2. DHepreTHYecKue 3aTpaTbl MAXOBUKOB

2.3. OcHosuble pexxumbl padotel CY/IH AC u CY/IH PC MKC.

SK3AMEHALIMOHHBIN BUJIET Ne3
3.1. Cuctemsl koopaunar J2000, OCK, UCK BUHC, TICK.
3.2. YpaBHEHHE ONMHCHIBAIOIIEE TMHAMUKY pOTOpa MaxoBHKa. CXeMbl yCTAHOBKH MaXOBHKOB.

3.3. Pacyer onTHMajgbHOTO MO OBICTPOAEHCTBHIO Pa3BOPOTa BOKPYT BEKTOpa KOHEYHOIO MOBOPOTA C
UCIIO0JIb30BaHUEM HHEPLIMOHHBIX UCIIOJIHUTENbHBIX OPTraHoB.

DK3AMEHAILIMOHHBIN BUJIET Ne4

4.1. YpaBuenus asmwxenus KA Bokpyr 1eHTpa Macc.

4.2. 3akoH ynpaBiieHUS] YCKOPEHUSIMH MaXOBHUKOB

4.3. TloctpoeHue KOHTypa yIpaBieHus opuenTanuei KA.

DK3AMEHALIMOHHBIN BUJIET Ne§
5.1. YpaBHeHus ynpyrux konebanusi KoHCTpykiuu KA.
5.2. Kunemarnueckas cxema THpOJMHA. YCUIIEHHE YIIPABIISIONIETO MOMEHTA

5.3  CrpyKTypa U COCTaB CUCTEM YIpaBJICHUS ABWKCHUEM W HaBUTallMedl IeoCTalMOHApHBIX C
MyTHUKOB CBSI3U U CIIyTHUKOB JUCTAHLIMOHHOTO 30HAUPOBAHUS 3eMIIH.

BK3AMEHALIMOHHbIN BUJIET Ne6
6.1. IIpeobpazoBanus cucTeM KOOPAWHAT B KBATEPHUOHHOMU (opMe.
6.2. OTnu4ys B IPUHLMIIE ACHCTBUS CHIIOBBIX THPOCKOIIOB U MaXOBUKOB



6.3. Koppekmuu OpOWTHI TPaHCIOPTHBIX KOpaOlied ¢ WCIONh30BAHHEM ITOBOPOTHOTO JIBUTATEIIS.
[IpumMeHeHne MeToaa TapMOHUYECKOHN JIMHEApU3allu JIJIsl ONPE/IeNICHHs] YaCTOT M aMIUTUTYJl YTIIOBBIX
aBToKoJIeO0anuii KA.

DK3AMEHALIMOHHBIN BUJIET Ne7

7.1. 3agaun, permaemsie CYJIH.

7.2. Oco0bIe TOYKH CUCTEM TUPOAMHOB. MeTOI HaXOXKIECHUS 0COOBIX TOUEK
7.3. Pacuer mukpoyckopeHuii Ha 6opty KA.

SK3AMEHAILIMOHHBIN BUJIET Ne8
8.1. 3amaum, pemraeMbie KnHeMaTndeckuM KoHTYpoM CY]IH.
8.2. Cxembl yCTaHOBKH TUPOANHOB: Jlomekasmp, 2x2x2.

8.3. OI[HOBpeMeHHOG YOpaBJICHUC ABUKCHHUCM ILCHTPA MACC M BOKPYI' ICHTpA MACC IpU MaHCBpPaAX
KOCMHUYCCKUX alllaparoB CEpUn «SImamy.

DK3AMEHAILIMOHHBIN BUJIET N9

9.1. YmpasnseMocTh, HaOMI0AaEMOCTh, AMHAMUYECKHI aJITOPUTM OLICHUBAHMUS.

9.2. CxeMbl yCTaHOBKH THPOJIMHOB

9.3. MeTon cBA3bIBaHUS KHHETHYECKOTO MOMEHTA € KOPILyCOM KOCMHUYECKOTO arrapara.

AK3AMEHALIMOHHBIN BUJIET Nel0

10.1. 3apaun, pemaemblie TuHaMudeckuM koHTypoMm CYJIH.

10.2. CtpykTypa 0cOOBIX TOBEPXHOCTEW CUCTEM THPOAMHOB. THITBI 0COOBIX TTOBEPXHOCTEH.
10.3. ABromarrueckuii KoHTpob padoTel CY/IH

DK3AMEHALIMOHHBIN BUJIET Nell

11.1. Pacuer MOMEHTOB a3pOJUHAMHYECKUX CHJI.

11.2. [IpoxoauMble ¥ HEMPOXOTUMBIE 0COObIE TOYKH CUCTEM THPOUHOB.
11.3. Crpykrypa nporpammHoro obecrieuenust CY/IH.

DK3AMEHAILIMOHHBIN BUJIET Nel2
12.1. 3apaun, pemaeMble HaBUTalMOHHBIM KoHTypoMm CY/IH.
12.2. 3aKkoH ynpaBieHHs CKOPOCTAMHU MPELIECCUH THPOANHOB.

12.3. Pacnipenenenue 3a1a4 MeXIy POCCUNCKON M aMEPUKAHCKOM CUCTEMaMH YIpaBiIeHHs ABM)KEHUEM
MKC.

SK3AMEHALIMOHHBIN BUJIET Nel3
13.1. Kunemarnueckne ypaBHEHUS B MHEPLMAIBHOM U Bpallarolieics cucTeMax KOOpAHHAT.
13.2. @yHKIUA HACTPONKHU B 3aKOHE YIIPaBICHHS TUPOJIUHAMH.

13.3. Pexxumsr CYJH AC u CYH PC. Ilepexompl mexny pexumamu CY/IH Poccuiickoro u
AMEpPHKaHCKOTO CETMEHTOB.

DK3AMEHALIMOHHBIN BUJIET Nel4
14.1. Pacyer MOMEHTOB I'PaBUTAIIMOHHBIX CHIL

14.2. KuHemarnueckas cXema TPEXCTENEHHOTO CHJIOBOTO Tupockoma. OcoOble TOYKH CHCTEM
TPEXCTENEHHBIX THPOCKOIIOB

14.3. HenpepswiBublii punsrp Kanmana

SK3AMEHALIMOHHBIN BUJIET Nel5
15.1. Pexxumer CYJIH.

15.2. 3akoH YOpaBJICHUA  YITIOBBIMU CKOPOCTAMHU IMOABCCOB TPCXCTCHCHHLIX CHWJIOBBIX THUPOCKOIIOB
MKC.

15.3. Jlunamuueckuii GUIBTP YIII0BOM CKOPOCTH.

DK3AMEHAILIMOHHBIN BUJIET Nel6



16.1. Beibop mapameTpoB ynpaBiieHUs] H HAOIIOCHUS ISl CUCTEM YIpaBlieHus opueHTanuei KA.

16.2. CriocoObl TpaBUTAIIMOHHOW pPa3rpy3Ka HAKOIJICHHOTO KHHETHYECKOTO MOMEHTa THPOJMHOB
opbuTanbHON cTaHuK «Mup».

16.3. OcHOBHBIE NPUHLHMIIEI OPraHU3alMM HWHTETPHUPOBAHHAS CUCTEMa YNPABJICHUS ABIKEHHEM H
Hasuraiuu MKC, sxiouaromast CY/IH Poccuiickoro 1 AMEpHuKaHCKOTO CETMEHTOB.

DK3AMEHAILIMOHHBIN BUJIET Nel7
17.1. Crabunuzanus ynpyrux kojieoanuii koHcTpykimuu KA.

17.2. Pexxum rpaButanvoHHoi pasrpy3ku MMO B mHepuuanpHOW cHCTEME KOOpAWHAT C TJIaBHOM
LEHTPaIbHON OChI0 C MUHUMAJIbHBIM MOMEHTOM HHepIHMK KA B IIIOCKOCTH OpOUTHI.

17.3. Unrepdetic mexay CY/IH poccuiickoro u CY/IH Amepukanckoro cermeHTOB. [lepexonsr Mexry
pexumamu CY/IH Poccuiickoro 1 AMEpruKaHCKOTO CETMEHTOB.

DK3AMEHAILIMOHHBIN BUJIET Nel8

18.1. MartyukoBag amnmnaparypa U ucrnoirHutensHsie opransl CY/IH.

18.2. Pexxum rpaBurtaimonHoi pa3rpysku UMO B opOuTaIbHOM cCUCTEME KOOPIHHAT.

18.3. 3akons! ynpasnenue opuentanueit KA sa 'CO u BOO ¢ ucnonbp3oBaHneM MaxOBUKOB.

DK3AMEHAILIMOHHBIN BUJIET Nel9

19.1. TlpeoOpazoBaHye aHAIOTOBOTO (PHUIBTpa YIPYTUX KoieOaHMi K TUGPOBOMY (PHUILTPY.

19.2. Pa3rpy3ka HaKOIJIEHHOTO KHHETHYEeCKoro MoMmeHTa cucteMbl MO ¢ ucnonp3oBaHneM MOMEHTOB
cui1 ceetoBoro masieHusa mist KA ma I'EO.

19.3. nutensHOE MNONACPKAHUE OPUEHTALMH T'€OCTALMOHAPHOTO CIyTHUKA 0€3 HCHOIb30BaHUS
MH(OpMALNY C JATYNKOB BHEIIHEH HHPOPMAIMN ¥ MHEPLIHUAIBHBIX JaTYNKOB

DK3AMEHALIMOHHBIN BUJIET Ne20

20.1. IlpeobpazoBanue GpuabTpa HUKHUX YACTOT B QIBTP HIXKHUX YaCTOT C JPYrod 4acTOTOH cpe3a.
20.2. Pasrpy3ka HaKOIUICHHOTO KHHETH4Yeckoro wmomeHTa cuctemsl MUO ¢ wucnonp3oBaHuemM
MOMEHTOB, CO3JJaBA€MbIX MarHUTHBIM TIOJIEM.

20.3. Omnenka ymioBbIX OTKIOHEeHWH Ha mocamouHoM mecte LA KA JI33 u3-3a nebamaHCOB poTOpOB
MaXOBHKOB.

Kpurepun onennBanus
OLICHKA «3a4€T» BBICTABISIETCSA CTYIEHTY, IMOKa3aBLIEMy CHUCTEMAaTH3HPOBAaHHBIC, DIIyOOKHE 3HAHUS
y4eOHOI MporpaMMbl AUCHUILIMHBI IIPX OTBETE HA KOHTPOJBbHBIE BOIPOCH U BOIPOCHI 110 IpOrpamMme
JUCLUIUIMHBL, & TAKXKE 110 pe3ybraTaM KOHTPOJIBbHBIX, CAMOCTOSITENILHBIX paboT U TECTOB,

OLICHKA «HE3a4€T» BBICTABISIETCS CTYJCHTY I10 Pe3y/bTaTaM KOHTPOJIBHBIX, CAMOCTOSATEILHBIX padoT u
TECTOB, a TAKXXe, €CIIM BO BpEMs OTBETAa Ha KOHTPOJBbHBIC BOIPOCHI M BOIPOCHI IO IPOTrpamme
JMCUUILTHHBI OH ITOKa3all, 4TO He 3HaeT OOJbIIeH YacTH OCHOBHOTO COZIEPKaHUs y4eOHOH MporpaMMBl
JCIATUTHHBIL, JOMyCKaeT rpyoObie OMMOKH B (POpMYyITHPOBKaxX OCHOBHBIX

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AWCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwyieTa M OTBETe Ha BONPOCHI IO IMPOrpaMMe IUCLUIUIMHBI, a TaKkKe II0
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITEILHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, IIOKAa3aBIIEMy CHCTEMaTU3UPOBaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl TUCHHUIUIMHBI NPU OTBETE SK3aMEHAIIMOHHOIO OWiieTa W OTBETEe Ha
BOIIPOCHI 10 TPOTpaMMe JUCLUIUIMHBI, a TaKXKe 0 pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT u TeCTOB;

OLIEHKa «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH IporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjeTa M OTBETE HA BOIPOCHI 110
porpamme JUCLHUIUIMHBL, a TAKXKE TI0 pe3yJabTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT U TECTOB;



olLleHKa «xopoulo (7)» BBICTaBIIAETCS CTYACHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TecToB, €CliM OH TBEPAO 3HACT Marepuajl SK3aMEHAlIOHHOrO OWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TECTOB, €CIM OH 3HACT MaTephasl HK3aMEHAIIMOHHOTO OWieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IIPUMEHSTh [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JAOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

OLCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MaTcpuajl 3K3aMCHAIITMUOHHOTIO 6I/IJ'IeTa, usjaraet €ro, yMmeeT IIpuMEHATD
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTEIBbHO (4)» BBICTABIACTCS CTYAGHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX Pa0OT M TECTOB, a TAaKXKe, €CIM BO BpPEeMs OTBETa SK3aMEHAIMOHHOTO Omiera OH
nokasayl (parMeHTapHbIN, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/ieslaMi Y4eOHOM MporpaMMbl, HEOOXOIUMBIMU IS
JaybHelIero ooyueHus;

OLICHKA «YyHIOBJIETBOPUTENBHO (3)» BBICTABIAETCS CTYACHTY 10 pe3ylbTaTaM KOHTPOJIbHBIX,
CaMOCTOATENBHBIX paboT U TECTOB, a TAaKXKe, €CJIM BO BpEMsl OTBETa K3aMEHAI[MOHHOTO OuiieTa OH
MOKa3aJd Pa3pO3HEHHbIM XapakTep 3HAHWH, HEIOCTAaTOYHO INpaBHIIbHBIE (OPMYIMPOBKH 0a30BBIX
MOHATUH, HapyLIEHUE JIOTHYECKOH MOCIEI0BATEIbHOCTH B U3JIOKEHUU MPOTPaMMHOTO Marepuaia, HO
IpU O5TOM OH BIAJEET OCHOBHBIMM pa3feiaMd y4eOHOW TMporpamMMbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHHss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

OIIEHKa «HEYIOBJIETBOPUTENHHO (2-1)» BBICTABNSAETCA CTYACHTY IO pE3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboOT U TECTOB, a TaKXe, €CIM BO BpPeMsl OTBETa JK3aMEHAIMOHHOTO OuiieTa, OH
MOKa3aj, YTo He 3HaeT OOMbIIeil 4acTH OCHOBHOIO COAEpXKaHUS Yy4eOHOH MporpamMMbl JAWCIMIUIMHBI,
JIOITyCKaeT TpyOble OMNOKY B OPMYTUPOBKAX OCHOBHBIX

5. MeTonuueckune MaTepuajbl, onpeaeasionie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 60 MUHYT Ha IHOATOTOBKY.
Omnpoc obyuaronierocs o OMJIETy Ha yCTHOM dK3aMEeHe He JIOJKEH NpeBbIarh 30 MUHYT.

Bo Bpemsi mpoBeneHHMs 5K3aMeHa MpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaroImuecss MOryT
MOJIb30BATECSl MPOTPAMMOM  TUCHMIUIMHBI, KOHCIEKTAMH JICKIUI, CEMHUHApOB M JI000H Ipyroi
JINTEPATYPOM.

Bo Bpems mpoBemeHus 3K3aMeHa NpHU OTBETE OOydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JUCHUIUINHBI, OH HE MOXKET I10JIb30BaThCsl KOHCIIEKTAaMM JICKIIMH M CEMHHApOB M 000
IpyToil INTEPATYpPOU.



