MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbI HABEJAEHWSA PAKET U CIIELIMAJ/IBHBIX JIETATE/IbHbBIX

AIIITAPATOB
Hanpagsnenue/cnenuaibHOCTb 24.05.05 aTerprMpoBaHHbIe CHCTEMbI JIeTaTe/IbHbIX allllapaToB
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma ABTOMaTH3UPOBAHHBIE CHCTEMbI yIIPaB/IeHHs 00eBbIMH aBHAIIMOHHBIMH
MOrOTOBKH KOMILIeKCaMH
YpoBeHb BbICIIIero oopa3oBaHust Crenyaaurer
®opma o0yueHHs OuHas
®daky/bTeT W Mg opMaIMOHHBIX H YIIPAB/IAIOIMX CHCTEM
Beinyckaromas Kadeapa 19 CUCTEM YIIPABJIEHMS 1 KOMIIbIOTEPHBIX TEXHOJIOT' U
Kadeapa-pa3padorunk paboueit N9 CUCTEM YIIPAB/IEHUSI 1 KOMIIBIOTEPHBIX TEXHOJ/IOI' UIiA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa 19 CUCTEM YIIPABJIEHMA 1 KOMITbFOTEPHBIX
TEXHOJIOTUN
AnekcanzpoB AHTOH ACKOJIbJOBWY, K.T.H., IOLI€HT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N9 CUCTEM YITPAB/IEHUSA 1 KOMIIBFOTEPHBIX TEXHOJIOT' I

3aBeqyroumii Kadenpoii Marsees C.A., K.T.H., OL].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI HABEJEHUSA PAKET U CIIEIIUAJIBHBIX JIETATE/IBHBIX AIIITAPATOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-5/23 — crnocobHOCTh OmpefensTh COCTaB U CTPYKTYPY KOMILIEKCOB OOpTOBOro 000pyz0BaHUS
MH(OPMaLIMOHHO-U3MepUTeIbHOM, HaBUTalMOHHOW M yHpaB/sAOLell TMOACUCTeM [/  aBHUALMOHHBIX
KOMIIJIEKCOB pa3/IMYHOTO Ha3HaueHUsi

OIIK-5 — criocobHOoCTh pa3padareiBath (U3NUECKHe W MaTeMaTUyeckKre MOAeId WCC/iefyeMbIX MPOLecCoB,
SIBJIEHU 1 0ObEKTOB, OTHOCSIUXCS K MPodeccroHanbHON cdepe esTelTbHOCTH, AJS PellieHus] MHKeHepHBIX
3a/au

OITK-7 — criocobeH Ha OCHOBe aHa/li3a COBPEMEHHOTO COCTOSIHUSI ¥ TeHZIEHI[UH pa3BUTHS BOEHHOW TeOpUr 1
MPAaKTUKA OPraHW30BBIBaTh Pa3paboTKy W pa3pabarbiBaTh 3CKU3HBIE, TeXHUUECKHWe W paboure TPOeKThI
WHTErpUPOBaHHBIX POOOTOTEXHUUECKUX CHCTEM W KOMIJIEKCOB BOODY>KEHHS JieTaTe/bHbIX arapartoB U WX
3/IeMEHTOB, TPeOOBAHUS K YCJIOBUAM U TaKTHKe MX O0eBOT0 IPUMeHEeHUsT

OIIK-8 — cnocobeH pa3pabaTbiBaTh MaTeMaTUUECKUEe, WMUTAI[MUOHHBIE U TIOJyHAaTypHbIe MOJE/H
pPOOOTOTEXHHUECKHUX KOMIIJIEKCOB, OOBEKTOB M IIOACUCTEM BOOPY)XEHHSI M OOPTOBOrO 00OpyZOBaHHMS
JieTaTe/IbHBIX arlaparoB, a TakKe OCYIECTB/SATh CUHTE3 TI0 KPUTepUsM 00eBOW M TeXHHUKO-3KOHOMHUECKOM
¢ pekTUBHOCTH

®OopMHUPOBAaHUIO KOMITETEHIIUN CJTY>KUT OCTYXKEHUE CIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-5/23

3HAHUS:

3aKOHOB YTIPaBJIEHHSs], METO/IOB, DE)KUMOB BbIBE/IEHUSI Ha 3a/laHHbBIE JIMHUU MyTH W HarpaBieHus, Gopm
3aMKMCH  BhIpa)KeHWH (HOPMUPOBAHMSI YTIPABJSIONMX CHTHAJIOB B 3a/jauaX yIMpaB/eHus, 00yC/IOBIeHHBIX
M3MEeHEeHUEM YI/ia KPeHa, YI/IaMHU aTakU U CKOJTb)KEHHS;;

YMeHuUsi:

- COCTaB/IATH TIPOTPAMMY VIIpaBJIeHHUs, BbIOMpaTh CTPYKTYpPy U TapaMeTphbl 3aKOHA YTIpaB/IeHUS,
CTPOWTBH alTOPUTMbI BhIBEJEHMUS,

- ¢opmupoBaTh TpeOOBAaHHS K arapaTHOMY COCTaBy OOpPTOBOH HH(OPMAI[HOHHO-U3MEPUTE/LHOM,
HaBUTALIMOHHOMW M YTIPABJISIOIEl armapatypbl CUCTeM YTpaB/iIeHUs UCXO/S U3 3a/1au YIpaB/IeHuUs;;

HaBbIKU:

TPUMEHEHUs] 3aKOHOB VIIPAB/eHUs, METO/IOB, PEXWMOB BbIBeJeHUs, (OpPM 3aluch BbIpayKeHUN
(hopMUpOBaHMST YIPAB/SIONIMX CUTHAJIOB C YYETOM TIPUHSITBIX CHUCTEM KOODJAWHAT U JIUCKPETHBIX
XapaKTepUCTUK OOPTOBOI MH(OPMAI[MOHHO-U3MEPUTE/TLHOM, HABUTALIMOHHOM U YIIPABJISIONIEN arnaparypbl;.
OIIK-5

3HAHUA:

OCHOB W METO/IOB TIOCTPOEHUS] W COCTaB/I€HHMs MaTeMaTHUyeCKUX Mojeedl JMHAMUKU JIeTaTeTbHbIX
anrmaparoB, OOPTOBBIX M3MepHUTe/iel, BHEIITHETO OKPY)KeHHs, BO3MYIIAIOIINX BO3/IeHCTBUM, pesbeda 3eMd U
BO/IHBIX TTOBEPXHOCTEM, a/ITOPUTMOB JJUHAMUKU aBTOTIWJIOTA;;

YMeHuUsi:

- ¢opMHUpOBaTh pa3HeCcEHHBIE M0 TUIOCKOCTSIM U TIPOCTPAHCTBEHHbIE [UHAMHUECKHe MaTeMaTHueCKue
MO/, 3aMKHYThIe, YTIpaB/iseMble,

- BLIOMpATh TTapaMeTphl aITOPUTMOB JIMHAMUMKU aBTOITHJ/IOTA /17t TIPOBEIEHUS] MO/Ie/TMPOBAHUS;;

HABbIKU:

MO/IE/TUPOBAHUS  TUHAMUYECKUX MOJiesiell, OrpefesieHus] TPUYMH pa30alaHCUPOBKUA CUTHA/IOB B
BEKTOpaxX YIIPaB/Je€HUs] U COCTOSIHUSI MYTEM aHa/lM3a BHYTPEHHUX I1apaMeTPOB AWHAMHUUECKUX Mojened |
Habopa BXOJHBIX BEJIMUUH;.

OIIK-7

3HAHUA:

CriocoOOB aHa/M3a TIOBEIEHUS] MaTeMaTHUeCKUX, TIOMYHAaTyPHBIX M HAaTYPHBIX MOZeJed CHUCTeM
yTIpaB/eHUs U HaBUTAI[UU TUHAMUYECKUX 00bEKTOB;;

YMeHuUsi:

(hopmrpoBaTk HabOpBI TTAPAMETPOB AWHAMUYECKUX OOBEKTOB [I7isi IPOEKTUPOBAHUS CUCTEM AWHAMUKU
yTpaBJieHus: 6eCIAIOTHBIX JIeTaTeTbHBIX arllapaTos;;

HABbIKU:

oTIpe/iesieHUsT BIUSIHUSL BXOAHBIX CUTHA/IOB, MOCTYMAIOIIUX OT U3MEpUTe/el U alTOPUTMOB YIIPaB/IeHUSI
JIOTWIKOM paboThl, Ha JUHAMUKY YIIPAB/eHUs AUHAMUYe CKUMU 00beKTaMHu;.

OIIK-8

3HAHUS:

MareMaTU4ecKoro arrapara [ pa3paboTKd MaTeMaTHMUecKMX W TIOMyHaTypHBIX MOJefield CHCTeM
yTpaBJieHUs] U HABUTAL[UM OeCITUIOTHBIX JIETaTe/TbHBIX arapaTos;;

YMEHUsL:
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- pa3pabarbiBaTb MareMaTHuecKhe MOJeld, B TOM 4YHC/e, KaK COCTaBJISOIHe TI0/yHAaTyPHBIX
KOMIL/IEKCOB,

- (hopman30BBIBaTH OMMCAHUS pa3paboTaHHBIX MOZeJIel,

- (opMHpOBaTh BBIUMC/IUTE/NbHBIE MporpaMMel A1 OBM, peanusyrolye mareMaTHuecKde MOAeIH
JUHaMUUeCKUX 00beKTOB (6eCrUIOTHBIX JIeTaTe/bHbIX alllapaToB),

- IIPUMEHSITb MeTOZbl IIOCTPOEHHUsl AVHAMMUYecKUX Mofesed [Jifl peanu3aldd B I10JyHaTyPHBIX
MOZeIsIX;;

HABBIKU:

OTpabOTKM MaTeMaTW4eCcKUX Mojejeldl JAWHaMHUYeCKUX O0OBeKTOB (OeCHW/IOTHBIX —JieTaTelbHbIX
anraparoB) Ha BBIUMC/IUTENbHBIX MallIMHAX;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OCHOBBI HABEJJEHU S PAKET U CITEITUAJIBHBIX JIETATEJ/IBHBIX
ATITIAPATOB siBfisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 porpaMMBbI MO/ITOTOBKH 110
HaripasJieHU10 24.05.05 HmezpupoeaHHble cucmembl 1iemamesbHbIX annaparnmos.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, OCHOBBI TEOPUUN YIIPABJ/IEHUS], TEOPUSA YITIPABJ/IEHWS],
ITPOI'PAMMMWPOBAHUE HA S13bIKE BBICOKOI'O YPOBHHI.

Cojep>kaHWe [UCLIUIUIMHBI SIBJISIETCSI OCHOBOM fijis  ocBoeHus: auciumivH: OIITUMAJIBHOE
IMPOEKTUPOBAHWE, TIPOEKTUPOBAHUVE MHTEI'PUPOBAHHBIX CUCTEM JIETATEJ/IBHBIX
AIIITAPATOB, OCHOBbI MOJAE/INPOBAHUSA U HNCIIBITAHUSA ITPUBOPOB U CHUCTEM,
YIIPAB/IEHUE BECIIM/IOTHBIMN JIETATE/IBHBIMUN AIIITIAPATAMHAX, HABUT'AIIMOHHBIE
CUCTEMBI JIETATEJIBHBIX AITITAPATOB.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — crocobeH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U O0IenH)KeHepPHbIe 3HAHWSI, METO/[bI
MaTeMaTU4eCKOro aHa/lr3a U MOJIe/TMPOBaHUs, TeEOPETUYeCKOTO 1 IKCIIePUMEHTAIbHOTO UCC/Ie/JOBaHKS
IS pellieHNsT MH>KeHePHBIX 3a/1au TIpodye CCUHOHA/TLHOMN IeATeTbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI Pab0TEI COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh X JJIs pellleHrs 3aZiad NpodeCcCuoHanbHON fesiTeTbHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MAaTeMaTHUeCKUe MOJIE/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPoheCCUOHANIBbHOM cdepe AessTeIbHOCTH, /ISl PelleHus
WH)KeHePHBIX 3a/1au

¢ OIIK-8 — criocobeH pa3pabaTbiBaTh MaTeMaTHUeCKUe, IMUTAILIMOHHBIE U TTO/TyHATypPHbIE MOZIeN
poboTOTEXHUUECKUX KOMIUIEKCOB, 0OBEKTOB U MOACHUCTEM BOOPY>KeHHs1 1 H0PTOBOTO 0060py[0BaHUS
JieTaTe/IbHBIX arrapaToB, a TAK)Ke OCYILECTB/SITb CUHTe3 110 KPUTePHUsiM 00eBOM 1 TeXHUKO-
9KOHOMMUE CKOM 3 PeKTUBHOCTU

¢ OIIK-9 — CniocobeH pa3pabarbiBaTh a/lTOPUTMbI M KOMITbIOTEPHBIE TPOTPAMMBbI, IPUTOHbIE /ISt
TPAKTUYeCKOTO TTPUMEeHEeHHUSI

¢ TICK-3/23 — CrniocobeH pa3pabarbiBaTh MPOrpaMMHO-a/ITOPUTMHUECKOE obecrieueHue Jijist
KOMIUIEKTYOLMX U3Je/TMi OOPTOBOTrO PaJiio3/IeKTPOHHOTO 000PY0BaHKs JieTaTe/IbHbIX arapaTtoB



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO011as TPy/I0EMKOCTh JMCIUN/IMHBI COCTAB/ISET 4 3.€.,

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIpyHIMIBI NOCTPOEHUs MaTeMaTHYeCKHX
Mo/e/Ieii JieTare/IbHbIX anaparoB, GOPTOBBIX CHCTEM
ynpas/ieHus, MO}J[EJIeﬂ BO3MlelEHP[i’l H BHeEIIIHEero
4 7 oKpyxeHusi. 1.1 CTPyKTypbl TOCTPOEHUs] MaTeMaTH4eCcKUX 33 10 6 4 23 15 12 16 15
MoO/jesield nieTaTesbHBIX armaparos (JIA), 60pToBbIX cuCTeM
yrpasnenusi (CY), Moziesniell BO3My11eHUH U BHELIHero
okpy>eHus. 1.2 Mogenu atMocdepbl. Mogieny BHELITHAX
BO3MyU_[€Hl/H\/IL A)TFODI/ITMBI OLIeHUBaHWS BHELITHUX BO3My11[EHHﬁ.
Paspen 2. OcHOBHBIE 3aKOHBI H Pe)XXUMBI HaBejieHHsl. 2.1
Knaccudukanust Metos10 HaBesieHUs!. 2.2 TIPUHLMITBI
MO0CTPOEeHNs! yNPaB/IIOIMX CUTHA/IOB B MeTO/jaxX HaBeJeHus.. 2.3
4 7 Pexxumbl HaBeieHus1. 2.4 POPMBI 3aTMCH YPaBHEHHI 3aKOHOB 39 16 12 4 23 35 33 37 35
HaBe/leHus. 2.5 [IpUHLMIIBI TOCTPOEHUs a/ITOPUTMOB
HaBeZleHusd. 2.6 Kanane! CY nsmepeHuii napamerpos JIA. 2.7
3aKoHbI HaBe/IeHHs C OrpaHUYeHHsIMU Ha BEKTOP COCTOSAHHS.
Paspesn 3. AIropuTMbI OLIeHHBAHHSA B 3a/jla4ax HaBeAeHHsl.
3.1 ANropuTMbI OLjeHHBaHUsI TapaMeTPOB 3aKOHOB HaBeJleHs], B
4 7 TOM unC/le HeusMepsieMbx. 3.2 Kunemarnueckuii pacuér. 3.3 37 13 8 5 24 25 25 33 25
MeToy, HaUMeHbIIMX KBazpaToB. 3.4 OnTUMabHbIN GUIsTp P.
Kanmana.
Pazpen 4. ITocTpoeHue 0NOPHBIX TPAeKTOPHIA 15 3aa4
HaBejieHus. 4.1 Pacuér nporpaMMHoi Tpaekropuu JIA
4 7 6ob110# faMbHOCTH. 4.2 PacyéT fanbHOCTH MaCCUBHOTO 35 12 8 4 23 25 30 14 25
yuactka gerkeHust JIA 6osbiuoii faneHOCTH. 4.3 Yrpae/ieHue
J1a/IbHOCTBIO 1o/1éTa JIA.
Bcero 3a 7 cemecTp 144 51 34 17 93 100 100 100 100
Bcero no gucuuninHe 144 51 34 17 93 100 100 100 100
3.2. JIaGopaTopHbIii NPaKTUKYM
N Oo0neMm,
o
i/ HOMep U HAMME€HOBAHHE pa3je/id JUCIUII/IUHBI Tema ﬂaﬁopaTopHoro MNPpaKTHKyMd dayA.
qacoB
UccnepoBanve auHaMuKu
Pasgen 1. I[TpyHUMIIBI TOCTPOEHUST MaTeMaTUue CKUX
v JIETATE/JIbHOI'O allfiapaTa B
MO/ie/ieHr j1eTaTe/IbHbIX allllapaToB, 60pTOBI>IX cucreM o
1 o . MPOJ0JIbHOU TIJIOCKOCTH C 4
yripaBJ/ieHUd, MOJe/Ier BO3MYII€HWU 1 BHEIIIHEro v u
HCI10/1Ib30BaHEeM HeJITMHeMHOU
OKpY>KeHUH.
MO/Je/In.
PaCCMOTPEHI/Ie PEXMMOB HaBeJ€eHUA B
2 |Pa3gen 2. OCHOBHBIE 3aKOHBI M Pe)KUMbI HaBeJleHHUs. o 4
BE€PTUKA/IbHOU ITVIOCKOCTH.
HOCTpOEHI/Ie a/ITOPUTMOB OLI€HWBAHUSA
Paszpen 3. AnropyutMbl OLleHMBaHUA B 3a/ja4ax
3 B 3da/iaue HaBejeHHs Ha OCHOBe 5
HaBe/leHud.
MeTO/0B (PU/ILTPALIUU.
o Peanmauml npouecca HaBeJeHus C
Pasgen 4. ITocTpoeHue ONOPHBIX TPAEKTOPUN ISt VA
4 WCII0JIb30BAaHUEM HeJIMHeMHON 4
3a/la4 HaBe/leHusl.
MOJeJ/In.
Bcero 3a 7 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne |HauMmeHoBaHHe Oo0neMm,
CopepikaHue yue0HOro 3aJaHus
n/n pa3jesia qacoB
AUCIHMII/IUHBI
1 |Pa3pen 1. [ToBTOpPEHUE U OCMBIC/IEHUE CBeJleHUI O CTPYKTypax MOCTPOeHHs 23
HpI/IHL[I/IHLI MareMarrvueCckKmux MO/:[E]'IEIZ JIeTaTeJ/IbHBIX allllapaToB (.HA), 60pTOBbIX
IIOCTPOEHUS cucreM yripasiieHus (CY), Mopeneil BO3MyIlleHHI U BHEIIIHETO OKPY>KeHUsI.
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MaTreMaThyecKux |/I3yueHre AOMOTHUTETLHOM JIMTEPATYPhl ¥ CTaHAAPTOB, COZieP KalliX
Mozenen rapameTpbl MoJesieil atMoc(epbl, BHELIHUX BO3MYyLeHHH. Vi3yyeHue
JleTaTe/bHBIX ~ |peKOMEeHZI0BaHHOM JINTepaTyphl M0 alrOpUTMaM OLieHWBaHUS BHELTHUX
anraparos, Bo3MyLeHni. OTnajKa 1abopaTtopHoi paboThl IO JaHHOMY pa3zeny.
00OpTOBBIX
cucTeM
yTpaB/eHus],
Mozesent
BO3MYILIEHUM U
BHeILTHero
OKDY’>KEHHUS.
IToBTOpEHME M OCMBIC/IEHHE TEOPETUUECKUX CBEJEHNH, TPOBepKa
KJlaccu(YKaL[i paCCMOTPEHHBIX METO/|0B HaBe/leHus1. 3aKperieHre
TIPUHLMIIOB TIOCTPOEHUS YIIPaB/ISIOIIMX CUTHAIOB B MeTO/jaX HaBe|eHUs.
O3HakoM/IeHHE C JIOTIOTHUTETLHOM TMTepaTypoi 110 BOITPOCaM
Pazmen 2. middepeHIAIM pe>XXMMOB HaBeAeHHs. O3HaKoMIIeHHe ¢ (hopMaMH 3aITUCH
OcHOBHBIE ypaBHEHWM 3aKOHOB HaBeJIeHUsI B PA3JIMUHBIX OTeueCTBEHHBIX U
2 |3aKOHBI U 3apy0eKHBIX yOMMKaUsX C Lie/Ibl0 M3y4YeHUsl IPUHSTHIX CUCTeM 23
PE>KHUMBI 0003HaueHunt 6a30BbIX napameTpoB. O3HaKOMJIEHHE C IOTIOTHUTEEHON
HaBe/leHUs. JIUTepaTypoi 1o BOIpOCaM MOCTPOeH!s KaHaIoB M3MepeHui TapaMeTpoB
JTA B CY oTeueCTBEHHBIX U 3apy0OeKHBIX U3/eTUI-TTPOTOTHIIOB.
O3HakoM/IeHre C peKOMeH/J0BaHHOM JI0MO/THUTE/IbHOM TIUTepaTypou,
cofiepKalliel orcaHue 3aKOHOB HaBeJ[eHUsI C OTPaHUUeHUSIMH Ha BEKTOD
cocrosiHMsA. OT1azika 1abopaTopHOi paboTHI 110 JAHHOMY paszedy.
O3HakoM/IeHMe C peKOMeHZyeMOU JIMTepaTypoi Mo paszeny C Liesbo
Pazgen 3. W3yUeHHs MPUHATBIX CUCTeM 0603HaueHUH v (hopM 3arycH arOpUTMOB
AnropuTMbI OLleHMBaHMA NapaMeTpOB 3aKOHOB HaBe/leHUs, B TOM UKC/Ie HeM3MepsieMbIX.
3 |ouenuBaHus B |Bocmpou3BeseHre KWHEMaTHYeCKOTO pacuyéTa 1 OT/IajKa B 1abopaTopHOi 24
3ajauax paboTel o JaHHOMY paszgeny. OTagka paboTel aropuT™Ma MeToja
HaBe/leHUs. HaUMeHBIIINX KBaZIpaToB UM ontuManbHoro ¢unsTpa P. Kanmana B
JabopaTopHoi pabore.
Pazgen 4. .
TocTpoeHe HOAI:?TOBK& K J'Ia60pa:l:0pHOI/I pabote 1o paspeny. IToBTOpEHME anropuT™Ma
pacuéTa rnporpaMMHo# TpaekTopru JIA 60sbmoii ganbHoCTH. [ToBTOpEHHe
4 :g;)gg:)l;nﬁ s a/AropyuTMa pacuéra JajqbHOCTH ITAaCCUBHOIO ydacTKa ABvkeHus JIA 23
saau 60]11311101/1 JlanbHOCTU. Peanu3arus aroputma YTpaB/IeHHe JANbHOCTbIO
nojiéta JIA B mporiecce OT/IaZiK1 J1abOpaTOpPHOM paboThI.
HaBeJleHUs.
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJIE/IU CEMECTPA
1/2/3| 4 |5/ 6 (7| 8 (9|10 |11| 12 |13|14|15| 16 17
7 JIP AP JIP AP JIP ap Bonp. Ox3

YcnoBHbIe 0003HAUEHUS:
¢ TP — npiarHocTHYecKas pabora;
¢ JIP — naboparopHas paboTa;
 Borp. DK3 — BOMPOCHI K IK3aMeHY.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TPOBOJUTCS B JUCKPETHbIE BPEMEeHHbIE HHTepPBA/IbI B
cneayommx popmax:
[TMarHoCTUYecKasi pabora;

jlabopaTopHasi paboTa;
BOIPOCKI K 9K3aMeHY.

ITIpomexyTouHasn
9K3aMeH.

dTTecTalus IMpoOBOAUTCA B CbOpMaX:
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5. YYEBHO-METOJUYECKOE 1 UTHOOPMAILIMOHHOE OBECIIEYUEHUE

TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

A. A. Anekcangpos. . OCHOBBI HaBeZIeHUsI pakeT U CrieliMasibHBIX anmaparoB. CI16.BT'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2018, 35. pec.
A. A. Anekcauzpos. . OCHOBBI HaBe[JleHUsI PAKeT U CrielaibHbIX anmaparoB. CI16.5I'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2018, 46 3k3.

. A. A. Anekcanzipos, B. 0. EmenbsiHoB, A. I. FOpeckyi. . MogenupoBanue cuctem. CIT6.BT'TY

"BOEHMEX" um. [I. ®@. YcruHosa, 2013, 351. pec.

. A. C. Ulanbirus, B. A. Cannukos, U. JI. ITetpoBa. . Bayuuctrika kocMuueckux anmaparoB. CIT6.BT'TY

"BOEHMEX" um. . ®@. YctuHosa, 2006, 65 3k3.

. A. C. [Naneiruy, B. A. CanHukos, 1. JI. [TeTposa. . /JuHaMuKa 1 HaBUralyst KOCMUYeCKUX armaparos.

CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2007, 169 3k3.

. A. C. aneiruy, B. A. Cannukos, U. JI. [TeTpoga. . [JuHaMuKa ¥ HaBUraldsi KOCMUUeCKHX arapaToB.

CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007, 371. pec.

. A. C. Ulaneiru, B. A. Cannaukos, U. JI. ITetpoBa. . Bayuictrika kocMuueckux ammaparoB. CIT6.BT'TY

"BOEHMEX" um. II. ®. YctuHosa, 2006, 3. pec.

. B. A. CanHukos, A. I'. FOpeckys. . OCHOBHbIe IPUHLIMITBI pacuéTa TPaeKTOPUHU JieTaTe/IbHBIX arnapaToB.

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.

. B. A. Cannukos, O. A. TonneryH. . JluHaMHueCcKye CBOHCTBA jieTaTe/bHbIX anmapator. CI16. BT TY

"BOEHMEX" um. [I. ®@. YctuHoga, 2000, 105 5ks.

B. B. JlenTtoBckuii, T. H. KusizeBa, A. B. I'ept. . CrcTeMBbl OpHeHTaLY 1 HaBe/leHHs Oe CITMIOTHBIX
netarenbHbIX ammapatoB. CI16.BI'TY "BOEHMEX" um. [T. @. YctuHosa, 2019, 72 3Kk3.

B. B. JlentoBckui, T. H. KusizeBa, A. B. T'ept. . CricTeMbl OpHeHTalMy U HaBeAeHUs! OeCITUIOTHBIX
JieTare/ibHBIX armaparoB. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2019, 3:1. pec.

I'. H. Pa3opéHoB, 3. A. baxpamog, FO. ®@. TuToB. . CucTeMsbl yripaB/jeHus JeTaTeJbHbIMU arriapaTaMu
(banIuCTUUECKUMU pakeTaMy U UX FOJIOBHBIMU YacTssMu). M.: MartmHoctpoenue, 2003, 19 3k3.

JI. H. JIeicenko. . HaBesieHme 1 HaBuraiys Oaimictinyeckux paket. M.: M3g-so MI'TY um. H. 3.
Baymana, 2007, 30 3ks.

JI. H. JIeiceHko. . BHemnss 6anmictuka. M.: 3g-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.

JI. H. JIsiceHko. . BHemnss 6anmictyka. M.: M3g-so MI'TY um. H. 3. Baymana, 2018, 1. pec.

JI. H. JIsiceHko. . HaBeieHre v Hapuraiysi 0aiiMcTiueckux paket. M.: M3g-so MI'TY um. H. 3.
baymana, 2007, s51. pec.

H. M. UBaHoB, JI. H. JIbiceHKo. basmcTrka 1 HaBuranuys KOCMUUeCcKUx anmnaparos. M.: U3g-so MI'TY
M. baymana. 3osoras kosnekuus, 2016, a1 pec.

H. M. UBaHoB, JI. H. JIbiceHko. . BannvcTrka 1 HaBuralus KOCMA4YeCcKux annaparos. M.: M3g-so MI'TY
uM. H. 3. BaymaHna, 2016, 30 3ks.

O. A. TonneruH, B. M. KaiuuH, B. I HoBukoB. . MaTeMaTuueckre MOZEIU CUCTEM HaBe[leHUS PaKeT.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.

O. A. Tonmerun, B. M. Kamvn, B. I HoBukos. . MaremaTuueckre MOZLeIM CUCTeM HaBeZleHUS PAKeT.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBsa, 2016, 50 3K3.

FO. M. Acranos, B. A. Benganos, C. A. JIrowHuH. . CUCTeMbI HaBe/JeHUs U YIIPaB/IeHUs] BBICOKOTOUHBIX
6oenpumnacos. M.: U3a-s8o MI'TY um. H. 3. Baymana, 2019, 351. pec.

FO. I1. CaBesnweB ; BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, Poc. akaj,. pakeTHO-apTWIIepUHCKUX HayK,
EBpor. akaz. uHdopmaTr3aiyy. JIeKI|u 1o ypaBHEHUSIM TUHAMUKHY T0JIETa U BHeITHelH Oa/l/TuCTUKH.
Ka. 1 YpaBHenus. BI'TY "BOEHMEX" um. /1. ®. YctunHoBa, 2003, 20 3k3.

1O. I1. CaBenbeB ; Poc. akaj. pakeTHO-apTW/I/IepUKACKUX HayK, EBpomn. akaz. nHdopmarusanuu, BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa. JIeKLj1Y 10 ypaBHEHHSIM JUHAMUKH TI0/IETa ¥ BHeLIHel 0a/liCTUKY.
KH. 2 AHanuTnueckye pellleHus1 MofienbHbIX ypaBHeHud. BI'TY "BOEHMEX" um. [I. @. ¥YcTuHOBa,
2005, 22 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHust:

1.
2.
3.

ABTOMaTH3aLMs TPOLIECCOB YITPaBIeHMUS;
WN3Bectus Poccuiickoil akajeMny pakeTHBIX U apTU/IJIEPUMCKUX HayK;
MopenvpoBaHue U aHa/Inu3 UHPOPMAaLMOHHBIX CUCTEM.
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5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMsI TUCLIUII/IVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://structure.mil.ru/files/pz-90.pdf — «[TAPAMETPBI 3EMJIN 1990 I'OJA» (I13-90.11);

2. https://www.elibrary.ru/item.asp?id=41854397 — AJITOPUTM OLIEHMBAHUWSA ITAPAMETPOB
BHEITHET'O BO3MYIIEHUSA Yeuymuaa H.E. HABUTALIUA U YTIPABJIEHUE IBVDKEHUEM
Marepuasnel XXI koH(bepeHIH MOJIOABIX YUeHBIX C MeXKAyHapOAHBIM y4yactrieM. [Toz obrmeit
penakiueii B. I. [TemmexoHoBa. 2019;

3. https://docs.cntd.ru/document/1200009362 — I'OCT 20058-80 [rHamMuKa JieTaTe/bHBIX arrapaToB B
atMocdepe.;

4. https://docs.cntd.ru/document/1200009601 — I'OCT 24631-81 AtMmocdeps! cripaBouHbie. [TapamMeTphl.;

5. https://docs.cntd.ru/document/1200009588 — I'OCT 4401-81 Atmocdepa crangaptHas. [lapameTpsr.;

6. https://www.hindawi.com/journals/ijae/2017/1380531/ — T. Wang, Sh. Tang, J. Guo, H. Zhang "Two-
Phase Optimal Guidance Law considering Impact Angle Constraint with Bearings-Only Measurements",
International Journal of Aerospace Engineering, volume 2017, Article ID 1380531.;

7. https://mew.fips.ru/ — CITIOCOB KOHEYHOT O TTPMBEJEHWA BECITMJIOTHOT'O
JIETATEJIBHOT'O ATIIIAPATA B ITPOJOJIEHOM IIJIOCKOCTU HA OCHOBE
KBA3UOITUMAJIBHOT'O 3AKOHA HABEJJEHI;

8. https://www.elibrary.ru/item.asp?id=21149245 — O.A. CrenaHoB OCHOBbI TeOPHH OIIeHUBAHUS C
TIPUJIOKEeHUSIMU K 3a7iauaM 00paboTKu HaBUTaLMOHHOM HHpopMaruu. Yacts 1. BBegeHue B Teopuio
OLIeHUBaHMSI.

COBPEMEHHLIG HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKcTOBast 31eKkTpoHHas 6rb/moTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJOBaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MH(GOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBanust: HOpMel, paBuia, CTaHAApThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:

1. Scilab 6.0.2;

2. Code::Blocks;

3. Python 3.4;

4. Microsoft Windows;
5. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TeXHOIOTHUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YctuHOBa.

10



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. Scilab 6.0.2;

2. Code::Blocks;

3. Python 3.4;

4. Microsoft Windows;
5. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBbBI HABEJJEHIS PAKET U CIIEIITUAJIbHBIX JIETATE/IBHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OCHOBBI HABEJEHUSI PAKET U CIIEIIUAJIBHBIX JIETATEJ/IBHBIX
ATIITAPATOB siBisieTcsi JUCLIMIIIMHOM 00si3aTe/IbHOM YacTH 0O/oKa 1 mnporpaMmbl TOJATOTOBKH I10
HaripasJieHHt0 24.05.05 MHmezpuposaHHble cucmembl jdemame/bHblX annapamos. JUCLUM/IMHA pean3yeTcs
Ha (akymerete M MudbopmarmonHeix u ynpasssoimx cucreM BI'TY "BOEHMEX" um. [O.®. YctuHoBa
kadezpoii 19 CUCTEM YIIPABJIEHUA 11 KOMITbFOTEPHBIX TEXHOJIOI M.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-5/23 crocoGHOCTL OmpefieNiiTh COCTaB W CTPYKTYpy KOMIUIEKCOB OOpPTOBOTO — 00OpY/HOBaHUS
WH(POPMAIMOHHO-U3MEPUTE/TbHON, HABUTAIlMOHHOW W YIIPaB/sIONled TOACUCTEM [iis  aBHUALIMOHHBIX
KOMITIEKCOB Pa3/IMYHOTO Ha3HAUeHUs;
OTIIK-5 criocobHOCTh pa3pabaTbiBaTh (U3MUYECKHe M MaTeMaTHueckre MOJENH MCC/IeyeMbIX IPOLIeCCOB,
AIBJIEHUH U 00HEKTOB, OTHOCAIMXCS K TpodeccrHoHanbHOR cdepe mesTeTbHOCTH, [JIs PeIIeHUs WHXKeHePHBIX
3a71au;
OITK-7 criocobeH Ha OCHOBEe aHa/ln3a COBPEMEHHOIO COCTOSIHUSI M TEH[AEHI[MH pa3BUTHSI BOEHHOH Teopuu u
MPAaKTUKX OpPraHU30BbIBaTh Pa3pabOTKy W pa3pabaThiBaTh 3CKU3HbIE, TEXHUYECKHE U pPaboure MpPOEKThI
MHTErPUPOBAaHHbIX POOOTOTEXHUUECKUX CHUCTEM U KOMILJIEKCOB BOODY)KEHHUs JIeTaTe/lbHBbIX arrapaTtoB U UX
3/IEMEHTOB, TPeOOBAHUS K YCJIOBUSAM U TAKTHKE WX O0EBOT0 NPUMEHEeHNS;
OIIK-8 cmocoben paspabaTbiBaTh MaTeMaTWuyeCcKWe, WMUTALMOHHbIE W  IOJyHAaTypHbIe  MOAeN
pPOOOTOTEXHUUECKUX KOMILUIEKCOB, OOBEKTOB M TIOACHUCTEM BOOpPYXKEHHUsT U OOPTOBOrO 00OpYJOBaHMS
JleTaTe/IbHBIX arapaTtoB, a TaKXKe OCYIIeCTB/SATb CUHTe3 10 KPUTEPUSIM 00eBON U TeXHUKO-3KOHOMHUECKOU
3¢ dekTHBHOCTH.

CogiepKaHue AUCLUTUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C aHA/TM30M U TMIOCTPOEHNEM

- 3aKOHOB HaBe/|eHUs], B TOM UHCJIe C OTPAHUYEeHHSIMU Ha BEKTOD COCTOSIHUSI;

- QITOPUTMOB HaBe/IEHUs], B TOM UKCJIe /ISl pa3/IMYHBIX THITOB JIeTaTe/IbHBIX arliapaToB U pa3iiuHoro Habopa
n3MepuTeseli B cocTaBe 60PTOBOM ammaparyphi;

- OTNIOPHBIX TPaeKTOPUM /151 TIOC/AeYIOLell peany3aliii MeTOA0B HaBeJeHMs;

a Takke psJ CMEXHBbIX BOMPOCOB, KAaCaloLMXCS TIPOLIeCCOB MOJE/NMPOBaHUs [AWHAMMKHU YTIpaB/ieHUs
0eCrM/IOTHBIX JleTaTeJbHBIX —armapaToB, pabOThl yCTPOMCTB ¥ 3/eMEHTOB OOpPTOBOI  armaparyphbl,
0a/TUCTUYECKUX YYACTKOB U TIP.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHHEI ClefiyIoliie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMEeHHbIE HHTepPBA/IbI B
cneayommx popmax:
e UArHOCTUYECKas pabora;
¢ jylabopaTopHasi paboTa;
e BOMPOCHI K 9K3aMEHY.

HpOME)KYTO‘lHaH dTTecTadlusa rMpoBOJUTCA B CI)OPMaX:
¢ DJK3dMeH.

Ob6miass TPyZ0OeMKOCTb OCBOEHHWSI [JUCLMIUIMHBI cocTaBisieT 4 3.e., 144 uy. IlporpaMmoil JUCLIUI/IMHEIL

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii paktikym (17 4.), camocTrositesibHasi paboTa
cryzaeHTa (93 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI HABEJIEHUSI PAKET U CIIELIUAJIbHBIX JIETATEJIBHBIX ATIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaue paGoTs! Pexomenjyemas TpyRoeMKOCTB,
JMTeparypa yac.
Pazgen 1. IIpuHLMIBI IOCTPOEHUS MaTeMaTHYeCKHUX Mo/ie/lel JIeTaTe/IbHbIX alaparoB, 60PTOBBIX
CUCTeM yIpaBJIeHHs], Mo/ie/Iell BO3MYIleHU U BHEIIHero OKpy>KeHHs.
A. A. AnekcaHzpoB. .
OCHOBBI HaBe/]eHHUsI paKeT
Y CrieLjua/IbHbIX
armaparos: CI16.BT'TY
"BOEHMEX" nwm. []. .
o YctrHoBa, 2018 (1)
[ToBTOpPEHUE U OCMBIC/IEHUE CBEJIeHUI O CTPYKTypax IMOCTPOEHUs
< B. A. Cannukos, O. A.
MaTemMaTHh4yeCKUX Mogesiel ieTaTe/bHbIX anmnaparos (JIA), Tonmern
6oproBbix cucteM yripaeieHus (CY), Mozieneil BO3MYIIEHUH U o
BHeIIIHeTro OKpY)KeHus. V3yueHue [OTIOTHUTeNBHOM JIMTepaTyphl U AnHaumeckie CBOHCTB‘?
o JleTaTe/IbHBIX allaparToB: 23
CTaH/ApTOB, COAEPXKALLMX NapamMeTpbl Mojiesied aTMoucq)epr, CII6.E[TY
BHELIHUX BO3MYIlleHUl. M3yueHre PEeKOMeH/J0BaHHOH JIMTEPATYPBI| o pprnresn 1. .
T0 a/ITOPUTMaM OLIeHUBAaHUS BHELHUX BO3MylleHuid. OTiagka
y1abopaTopHO paboThI MO AAHHOMY pa3fieny. Yerurosa, 2000 (sce)
A. A. AnekcaHzpoB. .
OCHOBBI HaBe/]eHHsI paKeT
Y CrieLuaIbHbIX
armaparos: CI16.BT'TY
"BOEHMEX" um. []. ®.
YctrHoBa, 2018 (1)
Wroro no pasgeny 1 23
Paspen 2. OcHoBHBIe 3aKOHBI ¥ pe)XUMbI HaBeJeHMSl.
[ToBTOpEHME U OCMBIC/IEHUE TeOPeTUUeCKUX CBefleHni, mpoBepka | O. A. TonmeruH, B. M. 23
K/laccudrKalii PaCCMOTPEeHHbBIX MeTO/IOB HaBeJeHUsI. Kamn, B. I'. HoBuKOB. .
3akpervieHUe MPUHLMIIOB [T0CTPOEHHUs YIIPaB/ISIOLUX CUTHAJIOB B | Maremarhueckre MoJienu
MeTojax HaBeZieHUsi. O3HAaKOMJIEHHE C [JOIOJTHUTEIbHOM CHCTEM HaBeJleHUs PAKeT:
JIUTepaTypoy 1o BompocaM AuddepeHIaLii Pe)KUMOB CII6.BITY
HaBesleHUs1. O3HaKoMIeHHe C (hopMaMHU 3alucy ypaBHEeHUN "BOEHMEX" um. [I. ®.
3aKOHOB HaBeZleHUsl B PAa3/IMUHBIX OTeYeCTBEHHBIX 1 3apy0eXHBIX YcruHoBa, 2016 (Bce)
MyOMMKaLUSIX C 1[eJTbI0 M3yUeHHs PUHATBIX CCTeM 0003HaueHnit | A. A. AJleKCaHZpOB. .
0a30BbIX TapamMeTpoB. O3HAKOMJIEHHE C JOTIOTHUTETBHOU OCHOBBI HaBe/IeHUsI paKeT
JIUTEPaTypou o BOMPOCaM MOCTPOEHUS KaHa/IOB U3MepeHU Y Crie[ua/IbHbIX
napameTpoB JIA B CY oTeueCTBeHHBIX U 3apyOe>KHbIX U3/Ie/Hii- armaparos: CI16.BT'TY
NpoTOTUIOB. O3HaKOM/IEHHE C peKOMeHZ0BaHHOM "BOEHMEX" um. [I. ®.
IOTIOJTHUTEJTLHOU JTUTepaTypoi, cofiepsKalllei onrcaHue 3aKOHOB YctuHOoBa, 2018 (2)
HaBe/leHUs C OrpaHUYeHUsIMA Ha BeKTOp cocTossHUs. OTiajka FO. M. Acrarnos, B. A.
/1a00paTOpHOM PabOTHI IO JJAHHOMY pasziey. Benpanos, C. A.
JIromHuH. . CucTemMsl
HaBeJieHUsI U yIpaB/ieHus
BBICOKOTOYHBIX
6oenpumnacos: M.: N3a-Bo
13 25693



MI'TY um. H. 3.
Baymana, 2019 (Bce)

B. B. JlentoBckuii, T. H.
KuszeBa, A. B. T'epr. .
Cucrembl OpyueHTalUuu U
HaBe/ieHUs 6eCITUIOTHBIX
JieTaTe/IbHBIX alrnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (Bce)
A. A. AnekcaHzpoB. .
OcCHOBBI HaBe/|eHH!sI paKeT
Y CrieLjuaibHbIX
armaparos: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctrHoBa, 2018 (2)

B. B. Jlentosckui, T. H.
KnsizeBa, A. B. T'epr. .
CucreMbl OprUeHTald U
HaBe/ieHUs1 6eCIUIOTHBIX
JieTaTe/IbHbIX armnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHOBa, 2019 (BCe)
O. A. Tonmmnerun, B. M.
Kamws, B. I'. HoBukoOB. .
MaremaTtndeckre Mojenu
CHCTeM HaBe/leHUs PAKeT:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHOBa, 2016 (BCe)
A. A. AnekcaHjpos, B.
FO. EmenbsiHOB, A. T.
FOpeckyun. .
MogenvpoBaHre CUCTEM:
CII6.BI'TY
"BOEHMEX" um. [I. ®.

YcrtuHoBa, 2013 (1 - 5)

Wtoro no pa3neny 2

23

Paszpgen 3. AaroputMsbl oLieHMBaHMS B 3aJa4ax HaBeJAeHMsI.

O3HakoM/ieHue C peKOMeHyeMO JIMTepaTypoi Mo pasfjeny C
11e/IbI0 M3yUeHHsi IPUHSATHIX CHCTeM 0003HaueHuH 1 Gpopm 3ammcu
aJITOPUTMOB OLIEHMBAHHSI NTapaMeTPOB 3aKOHOB HaBeJ|eHHs], B TOM
yKcse Heu3MepsieMbIX. BocriponsBesieHre KUHEMaTUUeCKOTo
pacuéTa ¥ OT/aJKa B 17abopaTopHOU paboTHI 110 JAHHOMY pasfeny.
Omiazika paboTel a/IroprT™Ma MeTo/ia HAaMMEeHBIIIMX KBaJJpaToB Win
orntumasbsHoOro ¢unsrpa P. Kanmana B jabopaTtopHoi pabore.

A. A. AnekcaHpos. .
OCHOBBI HaBeJIeHUsI PaKeT
U CrieL{Ua/IbHBIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctrHOBa, 2018 (3)

A. A. AnekcaHpos. .
OCHOBBI HaBe/IeHUS paKeT
U CrieL{iajIbHBIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (3)

24

Wrtoro no pa3geny 3

24

Paspen 4. IlocTpoeHne ONOPHBIX TPAEKTOPUH [I/Isl 3aJaU HaBe/IeHHUsl.

IMToaroToBKka K j1abopatopHoii pabote o paszeny. [ToBTopeHue
aJITOpPUTMA pacyéTta MpPorpaMMHoON TpaekTopuu JIA 60/bITIONH
JanbHOCTH. ITOBTOpEHMe anropuT™Ma pacyéra JaabHOCTH
MAaCCHBHOT'O y4acTKa JBWKeHust JIA 60sbILoi JaTbHOCTH.
Peanu3aniysi airopuT™a yripaB/ieHHe AaabHOCThIO TosiéTa JIA B
TIPOLeCCe OT/IA[KU 1abopaTopHOH paboThI.

14

H. M. UBanos, JI. H.
JIbICceHKO. . bannuctuka u
HaBUTAaLUsI KOCMHUYeCKUX

anmaparos: M.: U3x-Bo
MI'TY um. H. O.
Baymana, 2016 (Bce)
A. C. laneiruy, B. A.
CanHuKOB, U. JI.
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ITetpoga. . [JuHamMuKa 1
HaBUTAL[US KOCMUUECKUX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (BCe)
HO. I1. CaBenbeB ; Poc.
akafl. pakeTHO-
apTWIIEPUICKUX HayK,
EBpor. akag,.
vH¢opmaruzaimu, bBI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa. Jlekiyu 1o
YPaBHEHUSIM TUHAMUKU
ro/iéTa U BHelHeH
6ammuctuku. Ku. 2
AHanmuTHuecKue perieHus
MO/IeNTbHBIX YPaBHEHUI:
BI'TY "BOEHMEX" um.
M. @. YcruHora, 2005
(BCe)

JI. H. JIbIceHKo. .
BHerHss Oa/imMcTHKa:
M.: N3g-B0o MI'TY um. H.
3. baymana, 2018 (1 - 3)
A. A. AnekcaH/poOB. .
OCHOBBI HaBe/|eHUS paKeT
Y CrieljuaibHbIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2018 (4, 6, 7)
JI. H. JIbICeHKo. .
BHerHss 6aincTrka:
M.: N3p-Bo MI'TY um. H.
3. baymaHa, 2018 (1 - 3)
A. A. AnekcaHzpos. .
OCHOBBI HaBe/|eHHWsI paKeT
U CrieLidabHbIX
armapatos: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2018 (4, 6, 7)
JI. H. JIbiceHKO. .
HaBenienue v HaBUT ISt
0a/ITMCTUUE CKUX PAKEeT:
M.: U3g-Bo MI'TY um. H.
3. baymana, 2007 (Bce)
A. C. Illanwiruy, B. A.
Cannukos, U. JI.
[Tetposa. . banmuctuka
KOCMUYECKHUX arraparos:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2006 (Bce)
I'. H. Pa3opéHos, 3. A.
Bbaxpamog, 0. ®. TutoB.
. Crcrembl ynipaB/ieHUsI
JieTarelbHbIMA
arraparaMmu
(banmucTHUe CKUMU
pakeTamMu U UX
TO/IOBHBIMU YaCTSIMK):
M.: MawHoCcTpoeHue,
2003 (Bce)

A. C. Illaneiruy, B. A.
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Cannukos, U. JI.
ITerposa. . [JuHamuka 1
HaBUTaLUsI KOCMUAYEeCKUX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (BCe)
A. C. laneiruy, B. A.
Cannukos, U. JI.
[Tetpoga. . banmucTtuka
KOCMUYeCKHX arraparos:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHOBa, 2006 (BCe)
JI. H. JIbIceHKo. .
HaBenenue 1 HaBUTaLUs
Oa/TMCTUUeCKUX paKer:
M.: N3g-B0 MI'TY um. H.
3. Baymana, 2007 (Bce)
B. A. CanHukos, A. T.
IOpeckyi. . OcHOBHBIE
TIPUHLIUIIBL pacuéra
TpaeKTOPKU JieTaTe/IbHbIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2008 (2)
FO. I1. CaBenweB ; BI'TY
"BOEHMEX" um. [I. ®.
YctrHoBa, Poc. akaf,.
paKeTHO-apTU//IePUMCKIX
HayK, EBporn. akaz.
rH(MOpMaTH3al1H.
Jlexium no ypaBHeHHAM
JVHaMUKU T0J/1ETa U
BHeIIIHelH 0a/TUCTUKHA.,
K#. 1 YpaBHenus: BI'TY
"BOEHMEX" um. [I. ®.
YctrHOoBa, 2003 (BCe)
H. M. UBanos, JI. H.
JIbiceHko. bannmicTrka v
HaBUTaLUsI KOCMUAYEeCKUX
anmnaparos: M.: U3x-Bo
MI'TY um. baymaHa.
3oJsioTas Kosnekius, 2016
(Bce)

Wroro no pa3geny 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI HABEJIEHUSI PAKET U CIIELIUAJIbHBIX JIETATEJIBHBIX ATIIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora
¢ jylabopaTopHasi paboTa;

e BOIPOCHI K 3K3aMeHY;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora

[I1st IpUMeHeH sl KpUTePUEB OLeHUBAHUSI JI0/DKHBI ObITh
- BBITIO/IHEHa PaboTOCOCOOHast MporpaMMa B COOTBETCTBHH C YC/IOBUSIMU BapHAHTa;
- TIPO/IEMOHCTPUpOBaHa paboTaroliasi MporpaMma;
- TIpe/ICTaB/IeHbI Pe3y/IbTaThl MOZIeIMPOBAHUSA (rpaduueckrie MaTepHarbl, CHAOKEHHbIE HA3BaHUSIMU U CBSI3IMU
C MCXOIHBIMU JAHHBIMH [ MO/I/TMPOBAHUS, UMTaeMbIe ¥ XOPOIIIO pa3/IMuniMble, 3HAUeHUS pe3y/IETHPYIOIINX
rapaMeTpoB), MO/TyUeHHbIe Ha CAMOCTOSITE/IbHO OT/Ia’KeHHOH MporpaMMe, UMerolIel UETKoe CTPYKTypHOe
JleJieHUe W BBITIO/THSIONIEH 3a/iauu, TIOCTaB/IeHHbIe B paboTe;
- TIO/ITOTOBJIEH OTUET O BBIMO/IHEHHUH J1ab0paTOpPHOH PabOThI C HA/TMUKEM BbIBOZIOB.
Bosiee mosiHO TpeboBaHUS yKa3aHbI B U3JaHHOM J1ab0paTOPHOM TPaKTUKYME.
ITeTabHO KPUTEPUU OLIEHUBAHHS BBIOJTHIEMOM CTyIeHTaMH J1JabopaTopHOM paboThl U3/I0XKEHBI B
TeXHOIOTUUECKOM KapTe JUCI[UIIMHEL.

Bompocsl K 3K3aMeHy
HanpasnstoTrcs KaxxJoMy CTYZeHTY.
Copepxarcd B YMK qUCLWTIMHEL.

JK3aMeH
Horyck K 9K3aMeHy 0pOpMIISIeTCs CTY/[eHTaM, TJIAaHOMEePHO U YCIIEITHO OCBOWBIIIMM COZIep>KaHue
yueOHOW JUCLMTUIMHBI TIPU YCIOBHUHU TIOJIHOTO BLITTOJTHEHUS BCEX MepOTIPUSTUM, TTPeAyCMOTPEHHBIX TpauKoM
KOHTPOJIbHBIX MEpPOTIPUATUN U (popMaMU KOHTPOJISI OCBOEHHS AUCLIUTI/INHBI.
OK3aMeHalMOHHBIN OUIET COAEP>KUT ZiBa TeOPETUUYeCKUX BOTIPOCa.
TpeboBaHMs K OTBETY Ha "OT/IMYHO":
- TIO/THO, YETKO U TIPABUIbHO PACKPBITO COJIEP>KaHUe BOTIPOCOB B OuieTe;
- OTBET BBIMOJHEH CAMOCTOSITE/THHO, TIPH OTBETE MCII0/Ib30BaHbl 3HAHUS, TIPUOOPETEHHBIE B KypCe JIEKIUH U B
paMKax U3y4yeHus Ipe/lie CTBYHOIINUX AUCLIUTIIVH;
- TIPOJIeMOHCTPYPOBAHBI TIOATBEPXK/IEHHBIE BBHITIONHEHWEM Kypca JJabopaTopHbIX paboT TBEP/bIe MPAaKTHUeCKHe
HaBbIKU.
TpeboBaHMs K OTBETY Ha "XOpOLIO":
- OTBET CaMOCTOSITe/IbHBIM, PACKPBITO OCHOBHOE COJiepyKaHHe MaTepuana;
- MaTepuas U3/0XKeH HEeMoJIHO, TIPU OTBeTe J0MyLeHbl HeTOYHOCTH, HapyllieHa M0C/e[j0BaTe/IbHOCTh
W3J/I0KeHUS;
- [IpaKTUYeCKre HaBbIKU HeTBEp/ble.
TpeboBaHMs K OTBETY Ha "y/I0OB/I€TBOPUTE/ILHO'":
- Hel|eJIOCTHOe, (ppaHMeHTapHOe U3/I0KeHre MaTeprana;
- JIOTYIIIeHbI OIMOKY TIPU MPOMEXKYTOUHBIX MaTeMaTUYeCKUX BBIK/IAJKaX U BHIBO/AX;
- HeyMeHHe WCII0/1b30BaTh 3HaHUs, Oy4YeHHbIe B paMKaX M3yueHusl Mpe/IleCTBYIOLUX JUCLUIIINH;
- TIpaKTHUYeCKKe HaBbIKU C1alble.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHBIe
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Paspgen 1. Ilpunnmnel
MOCTPOEHHUSs
MaTeMaTHYeCKHX
Mopjesien
JIeTaTe/IbHbIX

4 | 7 |amHaparos, 3310 | 6 | 4 | 23 | 15 | 12 | 16 | 15 |/laGoparophas
GOpTOBBIX CHCTEM pabota
ynpaB/ieHus,

Moaesien

BO3MYILIeHHI U

BHEIITHEro

OKpY)KeHHs.

Pazpnen 2. OcHOBHBIE TTa6oDaToDHas

4 | 7 |sakomeimpexumsr | 39 | 16 | 12 | 4 | 23 | 35|33 | 37 | 35 parop

pabora
HaBeJeHHS.
Pazpen 3.

4 7 AJITOPUTMBI 37 | 13 8 5 o4 | 25 | 25 | 33 | 25 JlabopatopHast
OLIeHUBAHHUSA B pabora
3a/jauax HaBe/JeHHs.

Paspen 4. JlabopatopHast
ITocTpoenue 26012
4 7 |omopHBIX 35 12 8 4 23 25 | 30 14 | 25 P ’
. Borpocs! k
TPaeKTOpUi /1A
3K3aMeHy
3a/1a4u HaBeJeHus.
Bcero 3a 7 cemectp 144 | 51 | 34 17 93 | 100 | 100 | 100 | 100
Bcero no auciuuinHe 144 | 51 | 34 17 93 | 100 | 100 | 100 | 100
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