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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)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa 3 Cuctemsl yripaB/ieHHUs 1 KOMITbIOTEPHBIE TeXHOJIOTHH
AsekcaHzipoB AHTOH ACKO/IB[I0OBUY, K.T.H., JOLIeHT, [JOLIeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl 13 CuctemMbl ynpaB/ieHUsl i KOMIIBIOTEPHbIE TEXHOJIOTHA

3aBenyromumii kadenpoii CoipueB A.H., 1.BoeH.H., CHC

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N3 Cucremsbi yiupasB/ieHUs 1 KOMIIBIOTE€PHbIE€ TEXHO/IOTHH

3aBepaytommii Kadeapoii CeipiieB A.H., 1.BoeH.H., CHC




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:

IMK-3 — CrnocobeH orpefensTb COCTaB U CTPYKTYPY CHUCTEMbI YIpaB/IeHUs JieTaTe/bHBIM arrapaToM,
BBIOMpATh Cr1I0co0 yIipaBeHus M0eTOM
OTIK-7 — CrocobeH Ha OCHOBE CHCTEMHOTO TOAXOJ@ aHA/JW3UpOBaTh pPAabOTy CUCTEM YIpaB/eHUs

JieTaTe/JIbHBIMU allllapaTaMH Pa3/IMYHOI0 Ha3HAYeHUs, KaK 00BEeKTOB OpHEHTalWH, CTa6I/I]'II/13&L[I/II/I, HaBUIrallkiH,
yripaB/i€HUd [ABWXXEHUEM, a TdKXKe CO3[0dBdTb MdTe€éMdTU4YeCKHe MOoJesjr, MO3BOJ/IFoLNe TMPOrHO3MPOBATh
TeHAEHLINIO UX PA3BUTHUA KdK 00LEeKTOB Y1ipaB/I€HHUSA U TAKTUKH UX IMTPUMEHEHUA

OTIK-8 — CriocobeH TPOBOJWTEL AWHAMUYECKHE PacueThl CUCTEM YIIPaB/IeHUs JIeTaTebHbIMU arfiapaTamy,
MPUMEHSITh MEeTOJUKA MaTeMaTMyeCcKOro M II0/lyHaTypHOTO MOJeIUpPOBaHUsl [JWHAMHUYECKHUX CHUCTeM
"MO/IBV)KHBINM 0OBEKT - CUCTeMa yrpaB/ieHus: (CUCTeMa OpUEHTAIWH, CTabUIM3al[iK, HaBUTaluK, YIpaBIeHUs]
JIBIDKeHUeM)"

OTIK.I-2 — CriocobeH GopMy/TUpOBaTh 3a/jauM YIIpaB/ieHrs B CrieldaJbHbIX OpraHU3alOHHO-TEXHUYE CKUX
crcTeMax U 000CHOBBIBATh METO/bI UX PeIleHHUs

OIIK.[J-3 — CriocobeH CaMOCTOSITE/ILHO peIaTh 3a/jaud yIpaB/lIeHHS B CHeLWabHbIX OpraHU3aljMOHHO-
TeXHUYeCKUX CUCTeMax Ha ba3ze Moc/iefHUX JJOCTH)KeHUH HayKu U TEXHUKH

@®opMHPOBaHHMIO KOMIIETEHIUI CITy)KUT [JOCTIDKEHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa3oBaHusI:
IIK-3

3HAHUA:

3aKOHOB yTIpaBJIeHWsl, MeTOZIOB, PEKUMOB HaBeJeHUs AWHAMUYeCKUX OO0BeKToB, (opm 3ammcu
BhIpa’keHWH ()OpMUPOBaHMsI YNPaB/SIOIIMX CUTHAIOB B 3afilauaxX yIipaB/ieHWsl, 00yC/IOB/IeHHBIX W3MeHeHHeM
YIJIOB aTaKy U CKOJIb)KeHUS;

YMeHus:

- COCTaBMATH TIPOTPAMMY YTIPaBI€HMsl, BBIOMpATb CTPYKTYpPy M TapaMeTpbl 3aKOHA YIIpaBJIeHWs,
CTPOUTH A/ITOPUTMbI HaBeleHUs],

- ¢opmupoBaTh TpeOOBaHMsI K arfiapaTHOMy COCTaBy OOPTOBOH armapaTypbl CHCTEM YIpaB/ieHuUs
UCXOZs U3 3a/1a4 a/ITOPUTMOB YIIpaB/IeHU;

HABbIKU:

TIPUMEeHEeHUs] 3aKOHOB U aJrOPUTMOB YIIpaB/IeHUs [Jis TOCTPOEHUs IMPOrpaMMHBIX, TePMUHA/bHBIX
MaHEBPOB.

OIIK-7

3HAHUA:

criocoboB aHa/u3a NMoBeieHust Moziesield IMHaMU4YeCcKUX 00beKTOB;;

YMeHus:

¢dopmupoBath HabOpHI TMapaMeTpoB AWHAMHUECKUX OOBEKTOB /s TPOBEJEeHHs aHa/lu3a KauecTBa
OTpabOTKM CUTHA/IOB YIIPaB/IeHUs];;

HAebIKU:

orpejieNieHus BIUSHUS BXOLHBIX CUTHAJIOB, MOCTYNAIOLMX OT U3MepUTesield U airOpUTMOB YIIPaBJIeHUS
JIOTYKOM paboThl, HAa TUHAMUKY YTIpaB/lieHUs AUHAMUYeCKUMH 00beKTaMu;.

OIIK-8

3HAHUA:

MareMaTU4yecKoro amrapara, COCTaB/SIOLiero OCHOBY ()OpM 3alyCH  aldropuTMOB  JMHAMUKU
yTIpaB/ieHHs] U JIOTMKA PabOoThl aJrOPUTMOB, MaTeMaTWUYeCKUX Mojesedl JUHaMUKU T0/éTa OeCITHIOTHBIX
JleTaTe/IbHBIX arraparos;;

YMeHus:

(hopMHpPOBATE aNTOPUTMBI TUHAMHUKHY YTIPAB/IEHUS 1711 HAITUCAHUS TTPOTPaMMHOTO 00ecTieueHusl,

- (hopMHpOBaTh BBIUMC/IMTE/bHbIE NporpaMmel s OBM, peanusymolije mareMaThyeckre MOJeIu
JVHaMUYeCKUX 00beKTOB (6eCIIIOTHBIX JIeTaTebHbIX allliapaToB),

- TIPUMEHSITb MeETOAbl TMOCTPOEHHs [JUHAMMUECKHUX MOZesed [ peanu3allid B IOAyHaTypHBIX
MOZeJIsxX;;

HABbIKU:

OoTpabOTKM MaTeMaTH4eCcKUX Moje/iell [JUHaMUUeCKUX O0O0BbeKToB (0eCrU/IOTHBIX —JieTaTelbHbIX
arraparoB) Ha BEIYHAC/IUTE/BHBIX MallUHAX;.

OIIK.[]-2

3HAHUA:

¢u3mueCcKMX IPUHLIMIIOB OKPY KaroLLel cpe/ibl, AeHCTBYIOMIMX Ha 0OBEKT yrpaB/ieHusl.;

YMeHus:



(hopMHpOBaTh CTPYKTYPY 3aKOHA YTIPaBJIEHNs] B 3aBUCUMOCTHU OT BBITIO/THSIEMBIX 00BEKTOM YTIpaB/IeHUs
3a7lau U MepeuHsi BLIXOJHBIX CUTHA/I0B OOPTOBOM M3MepUTEeIbHOM armaparyphbl.;

HABbIKU:

TOCTPOEHUST 3aKOHOB YTIPaB/I€HUS Pa3/IMUHON CTPYKTYPBIL..

OIIK.J-3

3HAHUA:

croco60B TipeoOpa3oBaHKi U3BECTHBIX BLIPA)KEHUI 3aKOHOB HaBe/IEHWS /sl TIOCTPOEHUs TpebyeMoro
aJrOpUTMa yIIpaBJIeHus], a/ITOPUTMOB OLIEHUBAaHUS, B T.U. HEM3MepsIeMbIX, TTapaMeTpOB.;

YMEHUsL:

- TpoBefieHUs1 TIpeoOpa30BaHWM W3BECTHBIX BBIDAKEHWH 3aKOHOB HaBEeeHUS [jisi TOCTPOEHUs
TpebyeMoro ajqropyuTMa yrpaB/ieHHs B 3aBUCMMOCTH OT COCTAaBa M KaueCTBa MOKa3aHWUM UMEIUXCS Ha O0pTy
U3MepeHuH,

- OCYIIECTBJIEHHS] BBIOOpA aTOPUTMOB OI[eHHUBaHKS, B T.U. HEM3MePsSieMbIX, TTapAMETPOB.;

HABbIKU:

TOCTPOEHUsI U MO/Ie/TUMPOBAHUS aJITOPUTMOB TEPMHUHA/ILHOTO YIIPAB/IeHUSI. .



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 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamu.

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

Cojep>kaHWe  JUCLIMIUIMHBI  SIBAsSiIeTCSI OCHOBOW  ajsi  ocBoeHuss  gucuuriid:  OCHOBDBI
MOJE/INPOBAHUSA W WCIIBITAHUA IIPUBOPOB W CHUCTEM, YIIPAB/IEHUE
BECIIMWJIOTHBIMHM JIETATEJIBHBIMUN AIIIIAPATAMU, HABUTAIIMOHHBIE CUCTEMbI
JIETATEJIBHBIX AIIITAPATOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCcKOro aHaan3a U MOZle/TMPOBaHUs, TEOPETUYECKOTO U SKCIIepYMeHTaIbHOrO UCC/Ie,0BaHUs
JUTSI pellieHVsT MH)KeHePHBIX 3a/1ad TIpodye CCHOHATBLHOM IeATeTbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMAThb TIPUHITUIIBI Pab0Thl COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJIOTHH U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MareMaTrueckKre MOJIe/d UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH Y 00BEKTOB, OTHOCAIIMXCS K MTPoheCCUOHANMBbHOM cdepe AesTeIbHOCTH, /ISl PeIeHu s
WH)XeHepHBIX 3a7au

¢ OIIK-8 — CrniocobeH pOBOJUTEL TUHAMUYECKHE PACUEThI CUCTEM YTIPAB/IEHHS JIeTaTeTbHBIMU
anrapaTramu, IPUMeHSITh MEeTOAUKU MaTeMaThueCKOro 1 MOJyHaTypHOTO MO/Ie/TMPOBaHUsI IMHAMHAYeCKUX
cucTeM "TIOJBKHBIN 0ObEKT - chCTeMa yripaBJieHus1 (CUcTeMa OPUeHTALUH, CTa0UIM3aLnH, HaBUraLuH,
yTpaBJieHus! ABWKeHueM)"

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOJHbIE /IS
MPaKTHUYeCKOr0 NpYMeHeHUs!

¢ OIIK.[-1 — CrniocobeH aHaIM3UPOBATh U BBISBIATH €CTECTBEHHO-HAYUHYIO CYII[HOCTh PobieM
yTpaB/eHUs B TEXHUUECKUX CUCTEMAX Ha OCHOBE NMPUOOPeTeHHBIX 3HAHUH

e OIIK.[-10 — CriocobeH nMoHMMaTh NMPUHLUITEL pab0Thl COBPeMEeHHBIX MH(OPMALIMOHHBIX TEXHOIOTHHA U
WCTOb30BaTh UX JJIs pellleHrs 3aZia4 rpodeCcCUOHaNbHON fesTeTbHOCTH

e OIIK.[-2 — CrniocobeH ¢popMynrMpoBaTh 3a/jauy YIIPaBIeHUsI B CIIel[aIbHbIX OpPraHHu3al[MOHHO-
TEXHUYECKUX CUCTeMaX U 000CHOBBLIBATb METO/IbI UX PeIlleHuUs

¢ OIIK.[-3 — CrniocobeH caMOCTOATENBHO pelliaTh 33/1auM YIPaBAeHUs B CTel[UalbHBIX OpraHu3al[ioOHHO-
TEeXHUUYEeCKUX CUCTeMax Ha base MoC/ie[HUX IOCTH)KEeHUH HayKH U TEXHUKH

e OIIK.[J-7 — CriocobeH apryMeHTHPOBaHHO BbIOMPATh U 0O0CHOBLIBATH, a TaK)Ke pa3padaThiBaTh
CXeMOTeXHUUYeCKHe, CUCTeMOTeXHUUeCKUe U arrapaTHO-IIPOrpaMMHBIe pellleHtsl yIIpaB/ieHus
CJIOXKHBIMU TEXHUUECKUMU 00BeKTaMH U TEXHOJIOTYeCKUMH TPOLieCCaMy 1 peasim30BbIBaTh WX Ha
MpaKTHKe

¢ [TK-5 — CrniocobeH pa3pabaTbiBaTh aJrOPUTMBI U TIPOrPAMMHOE 00ecriedeHue [IJisi CUCTEMbI YITPaBIeHHUS
JieTaTe/IbHBIM arraparoM ¥ MaTeMaTHueCKUX MOJie/iell CUCTeM yrpaB/ieHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIpMHOMIBI TOCTPOEHUS
MaTeMaTHYeCKHX Mojie/iel JleTaTe/IbHbIX
anmnaparoB, 60PTOBBIX CHCTeM yNpaBJieHHs],
Mojie/ieil BO3MYIIIeHHi 1 BHEIIIHEro OKPY)XeHHUs.
4 7 1.1 CTpyKTypbl IOCTPOEHUsI MaTeMaTH4e CKIX 24 10 6 4 14 25 30 16 50 50
Mozeeli jieTaTe/bHbIX anraparos (JIA), 60pToBbIX
cucteM ynipasienus (CY), Mozieneii Bo3MyleHHUi U
BHeLLIHero okpykeHust. 1.2 Mogenu arMocdepbl.
Mogeny BHEIIHUX BO3MYILLieHHH. AJITOPUTMBI
OLIeHMBAHWsI BHELIIHUX BO3MYLLIeHHIA.
Paspen 2. OcHOBHBIE 3aKOHBI H PEeKHMBI
HaBefieHus. 2.1 Knaccudukanyst MeTofoB
HaBe/leHusl. 2.2 IIpUHIMIIBI IOCTPOEHMs
YIpaB/SIIOLIMX CUTHA/IOB B MeToZjaX HaBefleHusl. 2.3
4 7 PesxrMbl HaBefieHUs. 2.4 DOpMBI 3aNMCH YPaBHEeHUH 30 16 12 4 14 24 15 37 20 20
3aKOHOB HaBeZleHHsI. 2.5 TIPUHLIUIBI TOCTPOEHHs!
anroputMoB HaeZieHust. 2.6 Kananel CY n3MepeHuii
napameTpoB JIA. 2.7 3akoHbl HaBefieHUs C
OrpaHUYeHUsIMU Ha BEKTOP COCTOSTHHSI.
Paspen 3. ANropuTMBI OLleHHBaHHUSA B 3a/ja4ax
HaBefieHHUs. 3.1 ATOPUTMbI OLEHUBAHHUSI
4 7 T1apaMeTpOB 3aKOHOB HaBe/IeHHs, B TOM UKC/Ie 28 13 8 5 15 2 25 33 30 30
HeusMepsieMbIX. 3.2 KuHematuueckuii pacuér. 3.3
MeTop, HaUMeHbIIUX KBa/paToB. 3.4 ONTUMAaIbHBIN
¢unsTp P. Kanmana.
Pa3zpaen 4. ITocTpoeHue ONOPHBIX TPAEKTOPHIA /IS
3ajja4 HaBejeHus. 4.1 PacuéT nporpaMMHON
4 7 TpaekTopuu JIA GosbLuoi JaabHOCTH. 4.2 Pacuér 26 12 8 4 14 25 30 14 0 0
Jla/IbHOCTH T1aCCUBHOIO y4acTKa ABWKeHus JIA
6071b1110} AanbHOCTH. 4.3 YTIpaB/ieHue JalbHOCTBIO
ronéra JIA.
Bcero 3a 7 cemecTp 108 51 34 17 57 100 100 100 100 100
Bcero no gucnuniuHe 108 51 34 17 57 100 100 100 100 100
3.2. JTaGopaTOpHbIH NPAKTHKYM
N Oo0nemMm,
o
n/n HOMep U HAMME€HOBAHHE pa3jejid JUCIUII/IUHbI Tema naﬁopaTopHoro MNPpAKTHKyYMd dayA.
qacoB
I/ICC]'[E,E[OBHHI/IG AVNHAMHKHU
Pazpen 1. IIpyuHLMIBI MOCTPOEHKS MaTeMaTHye CKUX
— JIETATE/JIbHOI'O allliapaTa B
MO/iejier j1eTaTe/IbHBIX allllapaToB, 60pTOBLIX cucreM o
1 N . MPOJOJIbHOU TJIOCKOCTH C 4
yripaBJ/ieHUd, MOJe/Ier BO3MYII[€HNU 1 BHELIIHEr o o o
HCI10/Ib30BaHKWEM He/IMHEeHOU
OKDY>XeHUus.
MOJeJ/In.
PaCCMOTPEHI/Ie PEXXMMOB HaBeJ€eHUA B
2 |Pa3gen 2. OCHOBHBIE 3aKOHBI M Pe)KUMbI HaBeleHNs. N 4
BE€PTUKA/IbHOU ITJIOCKOCTH.
HOCTPOEHI/IE aJITOPUTMOB OLI€eHUBAHUS
Paspen 3. AnropyutMsl OLleHMBaHUA B 3a/a4ax
3 B 33/laue HaBe/leHUs] Ha OCHOBe 5
HaBe/leHud.
MeTO0B q)H]IBTpaI_[I/II/I.
o Peaﬂmaunﬂ nponecca HaBeJeHus C
Pasgen 4. TTocTpoeHne ONOPHBIX TPAEKTOPUM JIJIsI A
4 WCII0JIb30BaHUEM HeJIMHeHNHON 4
3a/ia4 HaBe/leHus.
MOJeJ/In.
Bcero 3a 7 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep u
Ne |HauMmeHoBaHHe Oo0neMm,
CopepikaHue yueOHOro 3aJaHus
n/m pa3jesia qacoB
AUCIHUIIIUHBI
7 36395




Pasgen 1. [ToBTOpEHME U OCMBIC/IEHHE CBEJIEHUH O CTPYKTYPax IMOCTPOeHMUs 14
[TpyHLMMIBL MareMaTh4yeCKUX MO/iesiel leTaTe/bHbIX armaparoB (JIA), 60pToBbIx
MOCTPOEHUs cucreM yrpasienus (CY), Mofienell BO3MYILIeHHI U BHEIIIHETO OKPY>KeHUs.
MaTreMaTH4ecKux |/I3yueHne JONMOMHATENBHON IUTEPaTyPhl U CTaHAApTOB, COAep KalliiX
Mogeneit rapamMeTpbl MoJiesieli aTMocQephbl, BHELLIHMX BO3MYyllleHui. 3yueHne
JleTaTe/lbHbIX  |pEKOMeH/I0BaHHOM /MTepaTyphl 110 aATOPUTMaM OLieHHBaHHUS BHELHUX
anraparos, BO3MyIeHHi. O11aziKa 1abopaTtopHoii paboThI IO JAHHOMY paszeny.
OOpTOBBIX
CUCTEM
yIpaB/eHus,
Mozenei
BO3MYIIIeHUN U
BHeIIIHero
OKDY’KEHMUS.
[ToBTOpEHME M OCMBIC/IEHHE TEOPEeTHUeCKUX CBeJileHHH, TpoBepKa
K/lacCU(UKaLM1 PaCCMOTPEHHBIX METO/I0B HaBe/leHUs. 3aKperieHue
TIPUHLMIIOB TIOCTPOEHUS YIIPaB/ISIOIIMX CUTHA/IOB B MeTOJ,aX HaBe|eHUs.
OsHakoM/IeHHe C ONOHUTE/ILHON JIUTepaTypoi 10 BOIIpocam
Pasgen 2. muddepeHMaLi peXXUMOB HaBeZeHUsi. O3HaKoMIeHHe ¢ (hopMaMu 3arucu
OcHOBHBIE ypaBHEHUM 3aKOHOB HaBeJieH!sI B Pa3/IMUHbIX OTeUeCTBEHHBIX U
3aKOHBI U 3apy0eKHBIX TyOMUKAUsX C Le/bl0 U3y4YeHus] TPUHATHIX CUCTEM 14
PEXKHMBI 0003HaueHuit 6a30BbIX 1apamMeTpoB. O3HAKOMJIEHHE C JOTIOJTHUTETbHOMN
HaBe/leHusl. JITepaTypoy 10 BOMPOCaM MOCTPOEHUS KaHaJI0B M3MepeHuUN 1apaMeTpoB
JIA B CY oTeyecTBeHHBIX U 3apy0eKHBIX HU3/1e/TUIA-TIPOTOTHIIOB.
O3Hakom/IeHHe C peKOMEeH/I0BaHHOM [J0TIOJTHUTeTbHOM JINTepaTypow,
cofiepKalliei onycaHue 3aKOHOB HaBeJ|eHUs C OrpaHUUeHUsIMU Ha BEKTOD
cocrosiHMsA. OTiazika 1abopaTopHOM paboTHI 110 JAHHOMY pasfeny.
O3Hakom/IeHHe C peKOMeH/lyeMOU IMTepaTypo Mo paszieny C LieJbio
Pazgen 3. W3y4eHusi TIPUHSATHIX CUCTeM 0003HaYeHUH U OPM 3aIiCcH alrOPUTMOB
AnropuTM™MBI OLleHHMBaHUs NapaMeTPOB 3aKOHOB HaBe/leHUs], B TOM UKC/ie HeM3MepsieMbIX.
OLleHMBaHUA B |BocrmpousBeZieHre KUHEMaTHUeCKOro pacuéTa v oT/IajKa B labopaTopHO 15
3aja4ax paboTsl o gaHHOMY paszesny. OT1aaka paboTsl aaropuTMa MeToza
HaBe/leHusl. HaMMeHbILIMX KBaJ[paToB WX onTUManbHoro ¢ustpa P. Kanmana B
naboparopHoli pabore.
Paspgen 4. o
MocTpoerme HO,Z[I‘})TOBK& K ﬂaﬁopaIOpHOH pabote 10 passeny. [ToBTOpEHME anropuT™Ma
OTIODHBIX pacuéra nporpaMmHOH TpaeKTopuu JIA 6onb1uo# fansHoCTH. IToBTOpPEHNE
TpaeKTOpHl A1 A/IrOPUTMa pacu€Ta AaILHOCTA NACCHBHOTO YUACTKA ABIKEHHSI JIA 14
saau 60]11:11101/1 JANBbHOCTU. Peanu3arus anroputma yTpaB/ieHHe 1a/IbHOCTBIO
nonéTa JIA B mporjecce 0OT/IaJiKu 1abopaTopHOi paboThI.
HaBe/leHUs.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJEJ/IN 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. 3ks, JIP

Ycii0BHBIe 0003HAYCHUSA:

e [IP — auarHOCTHUECKasi paboTa;
o JIP — naboparopHasi pabota;
e Borp. 3K3 — BOMNpOCHI K 3K3aMeHY.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

[TMarHoCTUYeCKasi paboTa;
nabopaTopHas paboTa;
BOIPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

3K3dMeH.
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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, 46 3k3.
A. A. Anekcauzpos. . OCHOBBI HaBe[JleHUsI PAKeT U CrielaibHbIX anmaparoB. CI16.5I'TY "BOEHMEX"
uMm. [I. ®. YctuHoBa, 2018, 351. pec.

. 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. I. ®. YctuHosa, 2006, 3. pec.

. A. C. [lTanpiruy, B. A. Canaukos, U. JI. TTetpoga. . Baimctrka KocMudeckux armapatoB. CI16.6I'TY

"BOEHMEX" um. I. ®. YctuHoga, 2006, 65 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. [Naneiruy, B. A. Cannukos, 1. JI. ITerposa. . /JuHaMuKa 1 HaBUralys KOCMUYeCKUX araparos.

CII6.FT'TY "BOEHMEX" um. /. @. YctuHoBa, 2007, 169 3K3.

. 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, 351. pec.

JI. H. JIviceHko. . HaBeieHue 1 Hapuraiysi OaimMcTiueckux paket. M.: Mzg-so MI'TY um. H. 3.
Baymana, 2007, 30 k3.

JI. H. JIsiceHKo. . BHemHsis 6anmuctika. M.: M3g-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.

JI. H. JTbiceHKo. . BHenmHss banmictika. M.: M3a-80 MI'TY um. H. 3. Baymana, 2018, a51. pec.

H. M. UBaHos, JI. H. JIbiceHKko. . BammrcTrka 1 HaBuranus KOCMAYeCKux arnaparos. M.: U3g-so MI'TY
uM. H. 3. Baymana, 2016, 30 3ks.

H. M. UBaHoB, JI. H. JIbiceHko. bannucTrka v HaBUrauys KOCMUUeCKUX anmnaparoB. M.: Y3a-so MI'TY
uM. baymana. 3onoras konnekuusi, 2016, a5. pec.

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 — AJI'OPUTM OLIEHVBAHUVSA ITAPAMETPOB
BHEIITHET'O BO3MYIIIEHUA Yeuynuna H.E. HABUTALIVA 1 YTIPABJIEHUE IBVKEHVEM
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://docs.cntd.ru/document/1200009605 — I'OCT 24728-81 «Betep. IIpocTpaHcTBeHHOE U
BpPeMeHHOe pacripe/iefieHre XapaKTepUCTHK»;

7. 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.;

8. https://new.fips.ru/ — CITOCOB KOHEUYHOTI'O ITPMBEJEHI A BECITMJIOTHOI'O
JIETATEJIBHOT'O ATIITAPATA B ITPOJOJIbHOM TVJIOCKOCTU HA OCHOBE
KBA3UOIITUMAJIBHOI'O 3AKOHA HABEJIEHWS;

9. https://www.elibrary.ru/item.asp?id=21149245 — O.A. CtenaHoB OCHOBbI TeOpUU OLIeHUBAHUSI C
NPUIOKEHUSIMH K 3afiauaM 06paboTKy HaBUraloHHO! uHbopMmaruy. Yacts 1. BBesjeHue B Teopuio
OL{eHHMBaHMSI.

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekrpoHHast 6ubmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekTpoHHas 6ubmoTeka Poccutickoro doHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAApThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(opMaliMoHHbI [TOpTa IpaBoBOM MHPOPMALUH.

5.5. [TporpamMmHOe obecrieueHue:
1. Scilab 6.0.2;
2. Code::Blocks;
3. Python 3.4;
4. Microsoft Windows;
5. Matlab 2015a SP1.

5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3aumoyielicTBre ¢ obydaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTHuHOBA.
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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

Oucuynmuaa  OCHOBBI HABEJEHVSI PAKET M CIIEHIMAJIBHBIX JIETATEJ/IBHBIX
ATIITAPATOB siBisieTcsi JUCLIMIIIMHOM 00si3aTe/IbHOM YacTH 0O/oKa 1 mnporpaMmbl TOJATOTOBKH I10
HaripasJieHH0 24.05.06 Cucmembl ynpasneHusi siemameabHbIMU annapamamu. JycuWIiiHa peasv3yeTcs Ha
tdakynerete M UHdopmarmonHsie u ynpasssitoiqe cucteMsl BI'TY "BOEHMEX" wm. [1.®. YctuHOBa
Kadezpoii V13 Cucremsl ynpaBieHUs! U KOMIIbIOTEPHBIE TEXHOIOTHH.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[TK-3 CriocobeH orpe/ienisiTh COCTaB U CTPYKTYPY CHUCTEMbI YIIPaB/Ie€HUs JIeTaTe/TbHBIM arrapaToM, BLIOUpaTh
Croco6 yrpaB/ieHus MO/IETOM;
OIIK-7 CriocobeH Ha OCHOBe CHCTEMHOT0 MOAX0/ja aHa/IM3UPOBaTh PadOTy CUCTeM YIIpaB/IeHUs JleTaTebHbIMU
anrapataMy pas/IMYHOrO Ha3HaueHWs, Kak OObeKTOB OpPUeHTALWH, CTabuiu3aluy, HaBUTAL[W, YIIPaBIeHUS
JBIWDKEHUEM, a TakKe CO037,aBaTb MareMaThUueCKHe MOJeJH, IMO3BOJISIOIIMe MPOTHO3MPOBaTh TeHZEHLIMI0 MX
Pa3BUTHS KaK 0OBEKTOB yTpaB/ieHUsl U TAKTUKWA WX MPUMEHeHNS;
OIIK-8 CriocobeH TMpPOBOAWTH JWHAMHUYECKHE DPaCueThbl CHCTEM YIIpaB/IeHWs JieTaTeJbHLIMU AarrapaTaMu,
MPUMEHSITh METOAUKHA MaTeMaTUueCcKoro | II0JyHAaTypHOTO MOJE/NVMpOBaHUs JWUHaMUYECKUX CHUCTeM
"MOJBYKHBINA 0OBEKT - CHCTeMa yrpaB/ieHHs (CHCTeMa OpHUeHTAluH, CTabM/IM3alii, HaBUral[iY, YTIPAaBIeHUs
IBIKeHueM)";
OIIK.[O-2 CriocobeH ¢opMyIMpoBaTh 3a/laudl yTpaBieHHs] B CIe[UaTbHBIX OpPraHW3alOHHO-TEXHUYeCKHX
cucTeMax U 000CHOBBIBaThL METO/IBI UX PEIeHMS;
OIIK.[I-3 CriocobeH C€aMOCTOSITENILHO pelliaTh 33/jauil  yTpaBAeHUs] B CIIEIMAIbHBIX OpraHW3al[OHHO-
TEeXHUUYECKMX CUCTeMax Ha 0ase MoC/eTHUX [OCTXKeHUH HayKH U TEXHUKH.

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.

Obmiass TPyZ0eMKOCTb OCBOEHHSI [JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. IlporpamMmoil JMCLIUM/IMHEIL

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii paktikym (17 4.), camocTrositesibHasi paboTa
crypenra (57 a).

12



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 JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

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" um. [I. ®.
o YctrHoBa, 2018 (1)
[ToBTOpPEHUE U OCMBIC/IEHUE CBEJIeHUI O CTPYKTypax IMOCTPOEHUs A A AJCKCAHAPOB
MaTemMaTHh4yeCKUX Mogesiel ieTaTe/bHbIX anmnaparos (JIA), o APOB. -
N . OCHOBBI HaBe/]eHHsI paKeT
6opToBBIX cucTeM yrnpasienus (CY), Mofesiell BO3MYILLeHHH 1 1 CHIeLAMTBHBIX
BHeIIIHeTro OKpY)KeHus. V3yueHue [OTIOTHUTeNBHOM JIMTepaTyphl U
CTaH/|apToB, E(})I;)Ll;pmamux};apaMeﬂpm Mogeneit aTMocq)eglj,yp ”a nnaparos: CI16.5TY 14
o . BOEHMEX" um. . ®.
BHELIIHUX BO3MYILleHUH. V3yueHre peKOMeH/J0BaHHOW JIUTepaTyphl Yernmosa, 2018 (1)
T0 a/ITOPUTMaM OLIeHUBAaHUS BHELHUX BO3MylleHuid. OTiagka
na6opaTI())pH0171 pagonﬂ 110 JaHHOMY pa3,qeny.ym g B. A. Cannnkos, O. A.
Tonmerus. .
JvHamMHyecKre CBOMCTBA
JieTaTe/IbHBIX arrnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoga, 2000 (Bce)
Wroro no pasgeny 1 14
Paspen 2. OcHoBHBIe 3aKOHBI ¥ pe)XUMbI HaBeJeHMSl.
[ToBTOpEHME U OCMBIC/IEHNE TEOPeTUUeCKUX CBeJjeHUH, poBepka | A. A. AJleKCaH/]pOB. . 14
K/1accu(uKaluu pacCMOTPEHHBIX METO/IOB HaBe/leHusl. OCHOBBI HaBefleHUsI paKeT
3akperuieHMe MPUHLMIIOB 10CTPOEHUs YIIPaBJISIOLUX CUTHA/IOB B Y CrieLja/IbHbIX
MeTojax HaBeZieHUsi. O3HAaKOMJIEHHE C [JOIOJTHUTEIbHOM armaparos: CIT6.BI'TY
JIUTepaTypoy 1o BompocaM AuddepeHIaLii Pe)KUMOB "BOEHMEX" um. [I. ®.
HaBesleHUs1. O3HaKoMIeHHe C (hopMaMHU 3alucy ypaBHEeHUN YctrHoBa, 2018 (2)
3aKOHOB HaBe/IeHUsl B PAa3/IMUHBIX OTEUECTBEHHBIX U 3apy0exxHbix | O. A. Tonmerus, B. M.
nyO/IMKaIMSIX C LIe/IbI0 U3yUeHHs MMPUHSTHIX CUCcTeM 0003HaueHui | Kamwmh, B. I'. HoBuKOB. .
0a30BbIX TapamMeTpoB. O3HAKOMJIEHHE C JOTIOTHUTETBHOU Maremaruueckue Moenu
JIUTEPaTypou o BOMPOCaM MOCTPOEHUS KaHa/IOB U3MepeHU CHCTEM HaBeJleHUs PAKeT:
napameTpoB JIA B CY oTeueCTBeHHBIX U 3apyOe>KHbIX U3/Ie/Hii- CII6.BITY
NpoTOTUIOB. O3HaKOM/IEHHE C peKOMeHZ0BaHHOM "BOEHMEX" um. [I. ®.
JIOTIO/THUTeTLHOM JIUTepaTypoi, cofleprkallield orvcaHie 3aKOHOB YcruHoBa, 2016 (Bce)
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
BBICOKOTOUHBIX
6oenpumnacos: M.: N3a-Bo
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MI'TY um. H. 3.
Baymana, 2019 (Bce)
O. A. Tonnerun, B. M.
Kamwms, B. I'. HoBukoB. .
Marematuueckue MoJie/iu
CHCTEM HaBeJleHUs DAKeT:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (Bce)
B. B. JlentoBckuii, T. H.
KusizeBa, A. B. T'epr. .
Cucrembl OpueHTaluu U
HaBe/IeHUs 6eCITUIOTHBIX
JieTaTe/IbHBIX anmnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHOoBa, 2019 (Bce)
A. A. AnekcaHzpoB. .
OCHOBBI HaBe/IeHUsI pakeT
Y CrieLuaibHbIX
armapatos: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YctrHoBa, 2018 (2)

B. B. JlentoBckuii, T. H.
Kusizesa, A. B. I'epr. .
Cucrembl OpueHTaluu u
HaBe/ieHUs1 6eCIUMOTHBIX
JieTaTe/IbHBIX armnapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHOBa, 2019 (BCe)
A. A. AnekcaHjpos, B.
FO. EmenbsiHOB, A. T.
FOpeckyun. .
MogenvpoBaHre CUCTEM:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcrtuHoBa, 2013 (1 - 5)
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Paszpgen 3. AaroputMsbl oLieHMBaHMS B 3aJa4ax HaBeJAeHMsI.
A. A. AnekcaHpos. .
OcHOBBI HaBeZleHUsI pakeT
O3HakoM/ieHue C peKOMeHyeMO JIMTepaTypoi Mo pasfjeny C ¥ CrICLHMAILHBIX
1[eJTbI0 U3yUeHUs TIPUHATBIX CUCTeM 0003HaueHui 1 (hOpM 3ammcH "a 1naparos- ('I'H6.BFTY
aJIrTOPUTMOB OL|eHMBaHUs apaMeTPOB 3aKOHOB HaBe/leHusl, B TOM BOEHMEX" um. /1. ©.
YctrHOBa, 2018 (3)
yucsie Hem3MepsieMbix. Bocripou3sBeieHre KWUHEMaTHUeCKOro A A AJTCKCAHIDOB 15
pacuéTa ¥ OT/aJKa B 17abopaTopHOU paboTHI 110 JAHHOMY pasfeny. o AADOB. .
Otnagka paboThl arOpUTMa MeToZla HAMMEHBIIUX KBaZ[paToB WIIH OCHOBEI HaBe/jeHHs pakeT
P. KasimaHa B 1aboparopHoii pabore. ¥ CrICLHMAILHBIX
ONTUMAJILHOTO (QUIBTPA parop p anmaparo: CIT6.5I'TY
"BOEHMEX" um. [I. ®.
YcruHosa, 2018 (3)
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Pa3pen 4. IlocTpoeHne 0NOPHBIX TPAaeKTOPHH A/IA 3afa4 HaBe/leHH.
IMToaroToBKka K j1abopatopHoii pabote o paszeny. [ToBTopeHue A. C. llaneirus, B. A. 14
a/ITOPUTMa pacuéTa MporpaMMHO TpaekTopuu JIA 6ombIIoi CanHukos, 1. JI.
JanbHOCTU. [ToBTOpEHMe anropyuTMa pacuéta JajbHOCTA ITetpoga. . [IluHamMuKa v
TaCCUBHOTO y4YacTKa JBIKeHus JIA O0/bION [ambHOCTH. HaBUTalUsT KOCMUAYEeCKUX
Peanuzanus asropuTMa ynpasjieHUe [1ajlbHOCThIO TIo/1éTa JIA B anmaparos: CIT6.BT'TY
TIPOLeCCe OT/IA[KU 1abopaTopHOH paboThI. "BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (BCe)
JI. H. JIbIceHKo. .
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HagBegenne v HaBuraiys
0a/TUCTHUECKUX PaKeT:
M.: U3g-Bo MI'TY um. H.
3. Baymana, 2007 (Bce)
H. M. UBanos, JI. H.
JIbiceHko. bannnctrka u
HaBUTaLMsl KOCMAYECKUX
arnmaparos: M.: U3n-Bo
MI'TY um. baymana.
3onoras Komtekuus, 2016
(Bce)
B. A. Cannukos, A. I
FOpeckys. . OcHOBHBIE
TIPUHLUIIBI pacyéTa
TpaeKTOPHU JieTaTe/IbHbIX
anmaparos: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2008 (2)
A. C. laneiruy, B. A.
CanHuKoB, U. JI.
ITerposa. . [Junamuka u
HaBUTalUsT KOCMUAYEeCKUX
anmaparos: CIT6.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (BCe)
JI. H. JIbIceHKo. .
HaBenenue 1 HaBUTaLus
Oa/TMCTUUeCKUX paKeT:
M.: U3g-Bo MI'TY um. H.
3. baymana, 2007 (Bce)
A. C. lllaneiruy, B. A.
CanHuKOB, U. JI.
ITerposa. . bammucTuka
KOCMUYeCKHX arraparos:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHOoBa, 2006 (BCe)
JI. H. JIbICeHKo. .
BHerHsst 6anmmcTrKa:
M.: U3g-Bo MI'TY um. H.
3. baymaHa, 2018 (1 - 3)
HO. I1. CaBenbeB ; Poc.
aka/i. pakeTHO-
apTWUIEPUICKUX HayK,
EBpor. akag,.
uHdopmaruzauuy, bI'TY
"BOEHMEX" um. [I. ®.
YcrrHoBa. Jlekuuu 1o
YPaBHEHUSM [JMHAMUKU
M0/IETa U BHELLHeH
6ammuctuku. Ku. 2
AHanmuThuecKue perieHus
MO/leNTbHBIX YPaBHEHUI:
BI'TY "BOEHMEX" um.
M. @. YcruHogra, 2005
(Bce)
A. A. AnekcaHpos. .
OcHOBBI HaBeZIeHUsI pakeT
U CrieljuaibHbIX
anmaparos: CIT6.BT'TY
"BOEHMEX" um. [I. ®.
Ycrunosa, 2018 (4, 6, 7)
JI. H. JIbIceHKo. .
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BHertiHsst 6a/MCTHKA:
M.: N3p-Bo MI'TY um. H.
3. baymaHa, 2018 (1 - 3)
H. M. Uganos, JI. H.
JIbiceHKo. . banmnuctuka u
HaBUTaLMsl KOCMAYEeCKUX
arnraparos: M.: 13a-Bo
MI'TY nm. H. 3.
Baymana, 2016 (Bce)
A. A. AnekcaHzpos. .
OcCHOBBI HaBeJIeHUsI pakeT
Y CIleLa/IbHbIX
anmaparos: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcrtuHoga, 2018 (4, 6, 7)
A. C. Illanwiruy, B. A.
Cannukos, U. JI.
[Tetposga. . banvicTuka
KOCMUYECKHX araparos:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2006 (Bce)
FHO. I1. CasenneB ; BI'TY
"BOEHMEX" um. [I. ®.
YctrHoBa, Poc. akaz,.
PaKeTHO-apTU/I/IePUMCKUX
Hayk, EBpor. akag,
MH(OopMaTH3aLix.
Jlek1[iy TI0 ypaBHEHUsIM
JVHaMUKU T10/16Ta U
BHeIIIHel 0a/lTCTUKH.
Ku. 1 YpaBHenus: BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2003 (Bce)
I'. H. Pa3opéHos, 3. A.
baxpamog, FO. ®@. Tutos.
. CucTeMsl yripaB/ieHUs
JieTaTe/IbHbIMU
arnmaparamu
(banmucTHUe CKUMU
pakeTaMu U UX
TOJIOBHBIMH YaCTsIMH):
M.: MamHoCTpoeHue,
2003 (Bce)
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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
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Pa3pen 1.
ITpuHIMDIBI
MOCTPOEHUs
MaTeMaTHYeCKHX
Mojeen
JIeTaTe/IbHbIX
4 | 7 [3MMApaTos, 24 10| 6 | 4 | 14 | 25|30 | 16 | 50 | 50 [laboparopuas
00pTOBBIX pabora
CucTeM
yrpaB/ieHHsl,
Mojeen
BO3MYIL[eHUH H
BHEIITHETro
OKPYKeHHSI.
Paspgen 2.
OcHopusie JlaboparopHast
4 7 |3akoHBI K 30 | 16 | 12 4 14 | 24 | 15| 37 | 20 | 20 patop
pabora
PEeXUMBI
HaBe/|eHHUsl.
Pazpgen 3.
AnropuTMbl JTabopatopHasi
4 7 |oneHuBaHusA B 28 | 13 8 5 15 26 | 25 | 33 | 30 | 30 parop
pabota
3afiauax
HaBeJIeHH.
Pazpnen 4.
ITocTpoenue JlabopatopHast
4 | 7 |omoOPHRIX 26 12| 8| 4 | 14 |25/30 140 0 patora,
TpPaeKTOpHH JJ/iA Bomnpocs! K
3ajaq 3K3aMeHy
HaBe/IeHHUsl.
Bcero 3a 7 cemecTp 108 | 51 | 34 | 17 57 | 100 | 100 | 100 | 100 | 100
Bcero no aucuIuinHe 108 | 51 | 34 17 57 | 100 | 100 | 100 | 100 | 100
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