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JIUCT COI'JIACOBAHHA

PABOYAS ITPOTPAMMA COCTABJIEHA B COOTBETCTBHM C TPEBOBAHUAMM ®EJJEPAJ/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IbHOI'O CTAHJZAPTA BBICHIET'O OBPA3OBAHUS (PI'OC BO)

24.05.06 Cucrembl ynpaB/ieHus JieTare/IbHbIMH anmnaparamu
rog, Habopa rpymmsl: 2024

[Iporpammy cocraBui:

Kadenpa A5 JUHAMUKA U YIIPABJIEHUE ITOJIETOM JIETATEJIBHBIX
ATIITAPATOB
AnekceeBa Kcenust CepreeBHa, K.T.H., [IOLIEHT

IIporpamma paccMmoTpeHa
Ha 3ace/jaHNH Kadezipbl-pa3paboTunka
paboueii nporpammbr A5 JUHAMUMKA U YITPAB/IEHUE ITIOJIETOM JIETATE/IBHBIX AITITAPATOB

3aBenyroumii Kadenpoit Tonmervd O.A., A.T.H., Tpod.

IIporpamma paccMoTpeHa
Ha 3ace/laHUH BbINyCKarolleld Kadepel

A5 ITMHAMMKA U YIIPAB/IEHUE I1OJ/IETOM JIETATE/IBHBIX AIIIIAPATOB

3aBenytouuii kadenpoit Tonmervx O.A., A.T.H., Ipod.




PABOYAS ITPOI'PAMMA JUCHUILVINHBI
NHEPIIMAJIBHBIE HABUTAITMOHHBIE CUCTEMBI JIETATE/IBHBIX AIIITIAPATOB

Paspenbl paboueii nporpaMmsl

1. TEJIM OCBOEHMA OJUCHUIT/INHBI

2. MECTO INCIUIUIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHUME NVCLATIIVHBI

4. ®OPMBI KOHTPOJIAA OCBOEHMA OJUCHUITINHBI

5. YYEBHO-METOANYECKOE 1 TH®OPMAIIMMOHHOE OBECITIEYEHUWE NMCIWITIVMHBI
6. MATEPAJIBHO-TEXHWYECKOE OBECITEUEHUE OJVCLIATIJIMHEI

ITpunoxkeHusi K pa6oyeii nporpaMme JHUCIUILIMHBI
e Ilpunokenue 1. AHHOTaNMs paboueil mporpaMmel

o TIpunokerue 2. TexHoymornu ¥ GOpMbI 00yUeHHsT
o [Ipunoxxenuve 3. @oHABI OLIEHOUHBIX CPEZCTB



1. HE/IM OCBOEHUSA JUCOUILI/INHBI

Llesibt0 0CBOEHWS TUCLIUTIIUHEI SIBISIETCST QOPMUPOBAHKE CIeAYIOLIUX KOMITEeTeHLIM:

OIIK-8 — croco6HOCTb MPOBOAUThL JUHAMHUUECKHE PAaCueThl CHCTEM YIIpaB/IeHHUs JieTaTeJbHbIMU arlfiapaTaMu, MPUMeHsITh
METOAAMKH MaTeMaTHUeCKOT0 ¥ TMOJyHaTypPHOTO MO/Ie/THPOBAHUS AWHAMHUECKHX CHCTeM 'TIO[BWKHBIA OOBEKT - crcTema
yIipaB/ieHust (CUCTeMa OpPUeHTALUH, CTaOWIN3aLuY, HaBUTaLluK, YTIPABIE€HUs JBIKEHHUEM)"

@DOpMUPOBaHHIO KOMIIETEHIVN CIY>KUT JOCTFDKEeHHe CIeYIOLMX Pe3y/IbTaToB 00pa30BaHus:
OIIK-8

3HAHUA:

* 3HaTb COCTaBHble >5/1eMEHTbl CTPYKTYPbl KHepLMaJbHOM HaBUrallMOHHOM CHUCTEeMbl KaK C/I0KHOM TeXHUUeCKOU
CUCTEeMBI;

* 3HaThb Ha3HAUeHHe U 33/|aull MHepLMabHbIX HAaBUTAlJUOHHBIX CUCTeM JieTa/IbHbIX arllapaTos;

* 3HaThb 007aCTU NIPUMEHEHUs; 3aflaud, COCTaB U OCOOEHHOCTH TOCTPOeHUs U (YHKLHMOHMPOBAHHUS HMHePLMAIBHBIX
HaBUTallMOHHBIX CUCTEM JleTaTe/IbHbIX araparoB Pa3/IUUHbIX TUIIOB;

* 3HaTb NPUHLMILI (OPMHUPOBAHUS aIrOPUTMOB HMHEPLUATbHBIX HAaBUTALMOHHBIX CHUCTEM JieTaTe/bHbIX arrapaToB
pas3MUyHbIX TUIIOB;;

YMEHUs:

* COCTaB/IATh MaTeMaTH4eCKre MOJe/ld alTOPUTMOB MHepLIMa/IbHbIX HaBUTaLIMOHHBIX CUCTEM JieTa/IbHbIX arllaparos;;

HABbIKU:

* IMeTb HaBBIK MO/I/TUPOBAaHUS pabOThI MHEPLIMATLHOW HABUTAL[MOHHON CUCTEMBI;

+ 007agaTh OCHOBHBIMM METOZaMU TIOCTPOEHHsS] MaTeMaTU4eCKUX MOZesnell aJrOpUTMOB WHEepLMaIbHBIX
HaBUTALIMOHHBIX CUCTEM JIeTa/IbHbIX arlliaparos;.



2. MECTO ACIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnyunnmna THEPITVAJIBHBIE HABUTAIIMOHHBIE CUCTEMBI JIETATE/IBHBIX AIIITIAPATOB
SIB/ISIETCS JUCLIMILIMHOM 00s3aTe/IbHOM yacTH 6/10Ka 1 nporpamMMbl MOATOTOBKY M0 Haripas/eHuto 24.05.06 Cucmembl
ynpaeneHusi 1emamenbHbIMU annapamamul.

Copep>kaHue [WCLMIVIMHBL SBJSIeTCS JIoTMYecKuM mnpogo/pkeHueMm aucuumuiiH: OLJEHKA COCTOAHUA U
ITAPAMETPOB JIETATEJ/IBHBIX AIIITIAPATOB, BBICIIIAI MATEMATUKA, ®U3UKA, PAABI ®YPLHE,
ONEPAIIIOHHOE WCYMC/IEHUE W TEOPUA ®YHKIMMA KOMIUIEKCHOM ITEPEMEHHOII,
TEOPETNYECKAS MEXAHWKA, TMHAMUWKA ABTOMATNUYECKINX CUCTEM YIIPAB/IEHUS, JTHAMUKA
ITOJIETA JIETATEJ/IBHBIX ATITTAPATOB.

Copiep>kaHue AWCLMIUIMHBI SIBAsSeTCs OCHOBOW Ay ocBoeHus aucuuruivH: IIPENUIINIOMHAS ITPAKTHKA,
HAYUHO-UCCJ/IEAOBATEJ/IBCKASI PABOTA, IIOAI'OTOBKA K ITIPOLIEAYPE 3AIMUTHI N 3ALIUTA
BBIIIY CKHOM KBAJTTMGUKAIIMOHHOM PABOTHL

[pegBapuTe/bHBIE KOMIIETEHIMH, C(OPMUPOBAHHEIE Y 00YYAIOIIerocs 10 Hauasia U3y4eHus JUCLIUTIIAHEL:

¢ OIIK-1 — CriocobeH NpUMeHsTh eCTeCTBEHHOHAYUHbIE U 0DILerH)KeHepHbIe 3HaHMSs, METO/bI MaTeMaTH4YeCKOro
aHa/IM3a U MO/e/IMPOBaHus, TeOPeTUUeCKOro U 3KCIIepUMeHTa/IbHOIO UCC/Ie[0BaHus JI/Is PellleH!s] UH)KeHepHbIX 3ajau
nipoeccroHaNbHON esTebHOCTH

e OIIK-5 — Criocoben pa3pabatbiBaTh (pr3HUeCKHe 1 MaTeMaTHUYeCKHe MOJIE/IH NCCIeAyeMbIX TPOLIECCOB, SBIEHUHN U
00BEKTOB, OTHOCSIMXCS K TPOdeCccHoHanbHON cepe fiesTe/IbHOCTH, /15 pelleHus] ME)KEeHepHBIX 33/,a4u

¢ OIIK-7 — CriocobeH Ha OCHOBe CHCTEMHOTO MO/X0/ja aHa/IM3UPOBaTh paboTy CUCTEM yIIpaB/ieHH s JieTaTelbHbIMU
armapaTtamH pa3/JMuyHOro Ha3HaueHusl, Kak 00beKTOB OpHEeHTAL[|H, CTabW/IM3aliiy, HaBUTaLUK, YTIPaB/IeHUs IBIDKEHHEM,
a TaKkKe CO37laBaTh MareMaTHJeCcKe Mo/ie/d, MO3BOJISIOIMe TIPOrHO3UPOBATh TeH/IEHIIMIO UX Pa3BUTHS KaK 00beKTOB
yIpas/leHHs1 U TaKTUKU UX TIPUMeHeHHUs]

e TICK-2.2 — CriocobHOCTb K pa3paboTke MeTOMK MCC/Iefl0BaHuUst OalTMCTUYeCKUX U IMHAMUUeCKHUX XapaKTepUCTHK ITpU
MO/le/TMPOBaHUU TPaeKTOPUii [10/1eTOB

¢ TICK-2.5 — CrniocobHOCTb K pa3paboTKe CTPYKTYPbl CUCTeM yripaBieHus BITJTA

e TICK-2.6 — Crioco6HOCTB K pa3paboTke 1 UCC/IeJOBaHUIO aITOPUTMOB (DYHKLIMIOHUPOBAHUSI CUCTEMBI YIIPaBIeHUs
BITJIA



3. CTPYKTYPA 1 COJEPXAHUE AVCIIUIT/IMHBI

OO0111ast TPYA0EMKOCTh TUCIIUTUIMHBI COCTaB/sieT 3 3.e., 108 u.

3.1. CopepxaHue (JUJAKTUKA) JUCLUIIMHbBI

AyauTopHbIe 3aHATHSA N
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Paspen 1. Paspen 1. Finep NIbHbIe HABHT cucremsl (MHC). Beegenne. 1.1 OcHOBHbI®
5 9 noHsitust. 1.2 Ha3Hauenue u 3ajiaun MHC neratenbHbIx annaparos (JIA). 1.3 Knaccndukanus MTHC. 24 8 4 4 16 20
TIpunnmnst nocrpoenus 6ecrinardopmentsix UHC (BUHC). 1.4 MHepija/bHble 4yBCTBUTE/IbHbIE
3/71eMEHTBI.
Paspen 2. Paspen 2. Anropurmbl MTHC. 2.1 OcHOBHbIe ypaBHeHUsI HHepLianbHOro Metoza. 2.2 BMHC ¢
5 9 yrnamu Jiinepa- Kpsinosa. 2.3 BUHC ¢ Hanpas/sionuMy KOCHHycaMu. YpasHenus ITyaccona. 2.4 BUHC 78 37 24 13 41 70
C MCII0/Ib30BaHKEM OCH KOHeYHOro noeopora. 2.5 Ksarepuuonst. 2.5 BUHC ¢ napamerpamu Pozipura-
TamunbroHa. 2.6 O6o61eHne anropurMoB BMTHC, 3akitouenne. HauanbHast BbictaBka BUHC.
5 9 Paspen 3. Paspen 3. Mopens omm6ok BUHC. 3.1 DnemeHTapHbiii aHanmu3 omr6ok BUHC. 3.2 6 6 6 0 0 10
BekropHast Moziesb otmbok BUHC. 3.3 CkansipHast Mogens ook BUHC.
Bcero 3a 9 cemecTp 108 51 34 17 57 100
Bcero no pucuuninge 108 51 34 17 57 100
3.2. AyfUTOpPHBIA NPAKTUKYM
Ne Homep 1 HanMeHOBaHHe pa3/jeia O6beMm,
Tema NPAKTHYECKOI'0 3dHATUA
n/n AUCLHUIITUHBI dy/i. 4aCOB
1 Paszpen 1. Paspen 1. UHepimanbHbIe Mo/e/lMpoBaHHe CUTHA/IOB TTpeobpa3oBaresiel yrioBou 4
HaBUI'dalJUOHHbIEe CUCTEMBI (I/IHC) BBGAGHI/IE. CKOPOCTH U JIMHEITHOT O YCKOpeHus.
2 |Paspgen 2. Pasgen 2. Anroputmer MUHC. Peanuzanus anroputma BUHC 13
Bcero 3a 9 cemectp 17
3.3. CamocrosTebHas pabora crygenra (CPC)
Ne Homep u HanMeHOBaHHe O0nemMm,
Copepxanue yueOHOro 3ajaHus
n/mn pa3ae/ia TMCHHUIIIMHbI yacoB
Pazpen 1. Pazgen 1. .
I/IHepL[I/IafIbeIe I/I3yqu1/Ie TIpeayCMOTPEHHBIX ITPOTPAMMOM JUAAKTUYE CKUX eINHUL] T10
1 JIEKI[USIM U peKOMeH/iyeMoit iuteparype. [1oAroToBKa K nmpakTHueCKOU 16
HaBUI'alJUOHHBbIE CHCTEMBI o
pabore Ne 1. BrinosHeHre npaktiyeckoi pabots! Nel
(MHC). Beegenue.
I/I3yqu1/Ie npeayCMOTPEHHBIX HpOFpaMMOfI AUIAKTHYEeCKUX eJUHMUIL] T10
Pazpen 2. Pazgen 2. . »
2 JIEKIIUAM U PEKOMEeHAyeMOU JIUTepaType. HO,E[FOTOBKEI K IIpaKTU4YeCKOU 41
Asnroputmer UHC. .
pabore Ne 2. BrinosiHeHye npakTHyeckoii pabotel Ne2
Bcero 3a 9 cemecTp 57
4. ®OPMbI KOHTPOJIsA OCBOEHUA JUCIHIUII/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/2|3(4|5| 6 7 89| 10 11 1213 14 15 16 | 17
9 AP | BII3 Ap | UII3 BII3, KIloc, Bormp. Ok3 P

YcnoBHbIE 0003HAUEHUS:
e NP — quarHoctuueckasi pabora;
e BII3 — Bomnpocel/3amanus no temam I13;

e WII3 — uHAMBHYyanbHOE IPAKTUYECKOe 3a/laHue;

e KIloc — KOHTpOJIb MOCEIaeMOCTH;
e Borp. OK3 — BONPOCHI K 3K3aMEeHY.

TEKyl.l.ll/lﬁ KOHTPOJ/Ib yCII€BAEMOCTH CTYAEHTOB IIPOBOAUTCA B JUCKPETHbIE BDEMEHHbIE UHTEPBaJ/Ibl B C/IEAYIOLNUX

tdhopmax:

e MarHocThdeckas pabora;

e BOMNpOCHI/3aaHus 1o Temam [13;

* UH/WBHJYyabHOE NpaKkTHUeCcKoe 3a/laHue;
® KOHTPOJIb I10CEIaeMOCTH;

®  BOIMPOCHI K 5K3aMeHY.

IIpoMe)xyToUHasi aTTecTan|sl IPOBOJUTCS B hopMax:

¢ >5K3dMeEH.
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5. YYAEBHO-METOJAWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JACIIATUIAHBI

5.1. OcHOBHas IuTeparypa no JUCLIAIUIMHE:

1. . ViccnenoBaHre TUHAMUKY WHEPIIMATBHBIX HABUTAL[IOHHBIX CUCTEM YTIPaB/IeHUs OeCITH/IOTHBIX TeTaTeTbHbIX
armaparoB. CI16.: M3a-Bo BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2023, 371. pec.

2. B. B. Margees, B. {. Pacrionio. . OCHOBBI moCcTpoeHust 6ecrinathopMeHHbIX HHePLMAIbHbIX HaBUTAL[MOHHBIX CHCTEM.
CII6.: U3xa-Bo ITHWU "SnekTporipubop”, 2009, 351. pec.

3. O. A. TonmerwuH, W. JI. TleTpoRa. . [JUHaMKKa WHEPLIMATBHBIX CUCTEM YIIPABJIEHUs JleTaTe/bHbIX armnaparos. CI16.BI'TY
"BOEHMEX" uwm. [l. ®. YctuHosa, 2009, 57 5k3.

5.2. lonosiHUTeIbHAS IUTEpaTypa Mo AUCLIUIIMHE:
He TpeOyeTcsi.
5.3. Ileproanueckue U3faHUS:
1. [laTuvKy ¥ CUCTEMBI.

5.4. TTepeyeHb pecypcoB MH(OPMALIOHHO-Te/IEKOMMYHHKAIMOHHOH ceTH "VHTepHeT", HeOOXOMMBIX /|11 0CBOEHHS
JWMCLIUIJIMHBI, 3/1eKTPOHHBIE OUOIHOTEYHbIE CUCTEMBI:

1. http://strapdownassociates.com/ — Strapdown Associates Inc., Paul G Savage, Books, Strapdown Analytics, strapdown,
inertial, navigation, consulting, Paul Savage, Geordie, Quaternion, Geordie's Quaternion, Blazing, Blazing Gyros,
Skewed Redundancy, Skewed, Stellar, Relativity, Point-To-Point, Schuler, Optical Gyro, Ring Laser, Laser, Ring Laser
Gyro, RLG, Fiber Optic, Fiber Optic Gyro, FOG;

2. https://www.mdpi.com/journal/sensors — Sensors | An Open Access Journal from MDPI;

3. http://www.elektropribor.spb.ru/nauchnaya-deyatelnost/zhurnal/elektronnaya-versiya/ — PHPIC,PsCTyPEP-P°C1P&CIL].

CoBpeMeHHbIe MpodeccroHaNbHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HarrioHasibHast 31ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - Hayunas snmektpoHHast bubnroTeka «KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - [TonHoTekcToBast anekTpoHHas 6ubnroreka Poccuiickoro ¢hoHza GyHAaMeHTalIbHBIX
WUCC/IeIOBaHUMN.

VHdopMmalivoHHbIe CIIPaBOYHbIE CUCTEMBI:
1. TexakcnepT — H(OPMaLMOHHBIHN TOPTa/ TEXHUUECKOTO Pery/iupoBaHus: HopMbl, TipaBuia, CTaHJapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl ’OCTor cobcTBeHHO1
re”Hepatuu BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa;
3. http://www.consultant.ru/- KorcymsranTlInroc- HH(GOpMaIioHHbIH TIOpTaj PaBoBoi HH(OpMariyu.
5.5. ITporpamMmHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. lndopmaLioHHbIe TeXHOTOTHH:

B3anMo/eticTBHe ¢ obyuarorrumics mocpeacteoM SMOC Moodle BI'TY «BOEHMEX» uM. 1.®. YcTHHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIAUII/INHBI

6.1. JTeKIjMOHHBIE 3aHATHUA:

Crieffua/IM3MpOBaHHbIE TpE‘60BaHI/IH I10 060py,ELOBaHI/I}O OTCYTCTBYIOT; dyJUTOPHSA C IIOCAA0YHBIMU MeCTaMHU I10
KO/IM4eCTBY CTYyAEHTOB; AOCKA.

6.2. IlpakTHuecKue 3aHATHUA:

1. IIpoekTop;
2. AyIUTOpYS C YHC/IOM TI0CAJJOUHBIX MeCT He MeHbllle KOJIHUeCTBa 00yUaroIuxCs;
3. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTO TIperiofaBaresisi, OCHaI[eHHOe KOMITEIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTYZeHTOB, OCHAIleHHbIe KOMIILIOTEPAMH C JOCTYTIOM B IHTepHeT, npejHa3HaueHHbIe /7151 paboTHI B
3/IeKTPOHHOM 00pa3oBaTe/ibHOMU Cpefie.



IIpunoxenue 1
K paoueii mporpaMmMe JUCIUIUIAHBL
UHEPIIVA/IBHBIE HABUTAIIMOHHBIE CUCTEMBI JIETATE/IbHBIX AIIIIAPATOB

AnHoTanus paboueii mporpaMMsI

Mucoynimna  MTHEPITUAJIBHBIE HABUTAITMOHHBIE CHCTEMBI JIETATE/IBHBIX AIIIIAPATOB
SIBISIETCS TUCLIUIUIMHON 00si3aTe/IbHOM YacTH Ooka 1 mporpaMmbl MOATOTOBKU TO HampaeieHuto 24.05.06 Cucmembl
ynpaeneHusi iemamenbHbMU annapamamu. JUCLUIIMHA peanu3syeTcs Ha (akysasTeTe A PakeTHO-KOCMIUecKoit TexHUKH BI'TY
"BOEHMEX" wum. [.®. YcrunoBa Kadezpod A5 JUHAMUWKA W YIIPAB/IEHUE IIOJIETOM JIETATEJIBHBIX
ATITTAPATOB.

JucuuniiHa HallesieHa Ha (opMHUpOBaHKe KoMnemeHyuli:
OTIK-8 croco6HOCTh MPOBOAWTH AWHAMHUUECKHE pACUeThl CUCTEM YIIPaB/eHWsl JIeTaTe/bHbIMU arrapaTam, MPUMEeHSThb
METO[JMKHA MaTeMaTHuyeckoro M TMOJYHaTypHOTO MOZEJIHUPOBAHUSI JUHAMHUECKUX CHCTEM 'TIO[BIKHBIM OOBEKT - CHCTeMa
yrpaB/ieHust (CUCTeMa OpHEHTALMH, CTa0UIN3alliH, HABUTALIWH, YIIPABJIEHHs ABKEHEM)" .

CogiepKaHue AWUCLMIUIMHBL OXBaTbiBaeT KPYI BOIPOCOB, CBSI3aHHBIX C MPUHLMIAMU TOCTPOEHHs1 U MeTOAaMH aHaIu3a
VHepIMa/bHbIX HAaBUTALMOHHBIX CHUCTEM JIeTaTeJIbHBIX amraparoB. 3afaua AWCHUIUIMHBI — HayYUTh MeTOAaM COCTaB/IeHUs
MaTeMaTHueCcKux Mmogenedi anroputMoB pabotel MHC c yueToM AMHAMUYECKMX CBOMCTB UYBCTBUTEIBHBIX 3/IEMEHTOB U
ocobeHHOCTel nBrKeHVs JIA, BHIOUpaTh MapamMeTphl HHEepIMaJbHbIX HABUTAL[MOHHBIX CHCTeM, obecreurBaroliye Tpebyemoe
KaueCTBO M TOYHOCThb PabOThI ITUX CHUCTEM.

ITporpaMmoii JUCHUIUIMHBI IPEyCMOTPEHBI CeIyIoIIvie BUABI KOHTPOJIA:

Tekymuii KOHTPO/Ib YCIIeBaeMOCTH CTY[eHTOB MIPOBOJUTCS B JUCKPeTHbIe BpeMeHHbIe NHTePBasIbl B CIeYIOINX
dhopmax:
e MarHocTuueckas pabota;
¢ BOMNpOChY/3ajanus 1o Temam I13;
¢ UH/UBHAYya/lbHOE [IPAKTUYeCKOoe 3a/laHue;
* KOHTPOJIb [OCEI[aeMOCTH;
e BOIPOCHI K 5K3aMeHY.

IIpoMe)xyTouHasi aTTecTal|sl TPOBOJUTCS B opMax:
*  JK3aMeH.

OO01iasi TPYAOEMKOCTb OCBOEHHSI JUCLWIUIMHBI cocTaBiaseT 3 3.e., 108 u. IIporpaMmoii AWCIMITIMHBEI TIPEAYyCMOTPEHbI
JIeKITMOHHBIEe 3aHATHsA (34 4.), MpakTHuecKue 3aHsaTHs (17 4.), camocTosTe/ibHast paboTa cTyaeHTa (57 4).



TIpunoxenue 2

K paoueii mporpamMmMe JUCIMIUIAHBL
MHEPILIUAJIBHBIE HABUTALIUOHHBIE CUCTEMBI JIETATE/IbHBIX ATITIAPATOB

TEXHOJIOT'U 1 ®OPMbI OBYUEHUA

PekoMeHAAI[UH 110 OCBOEHUIO JUCIUIUIMHBI /ISl CTyJeHTa

Tpyz0eMKOCTb OCBOEHUS! AUCLUIIINHBI cocTaBiisteT 108 u., U3 Hux 51 4. ayAUTOPHBIX 3aHATUH, U 57 4., OTBe/IeHHBbIX Ha

CaMOCTOSITeIbHYI0 paboTy CTyzeHTa.

PEKOMEHAaL[I/II/I Mo pacrpejejeHno y‘{E6HOI‘O BpeMeHHU T10 BUjaM CaMOCTOATe/IbHOM paGOTbI " pasfiesiaM AUCHUTITUHBL

TIpUBeZieHbI B Ta0/HMIe.

KoHTpo/ib 0CBOEHMsI JUCLMIUIMHBI TIPOM3BOJUTCS B COOTBETCTBUU C IT0OJIOKEHHEM O TEKYIIeM, pyOeXKHOM KOHTpOJIe
YCIIEBAEMOCTH U TIPOMEXKYTOUHOH aTTeCTaluy 00yYaronxcsi.

@DopMbI KOHTPOJIST Y KPUTEPUH OL|eHUBaHHUsI TIPUBe/IeHb] B IpUjIoxkeHHU 3 K Paboueti mporpamme.

HaumeHoBaH#e padoThI Pexomenpyemas iuTeparypa TPYR(‘);“::KOCTB:
Pa3pen 1. Pa3pen 1. iHepruaibHbIe HaBUranuoHHbie cucrembl (MHC). Beeaenue.
B. B. Marsees, B. {1. PacniornioB. . OCHOBBI
I3V UeHIME MTDEYCMOTDEHHBIX TIDOFDAMMOIL nocTpoeHwust becriaTOpMeHHBIX UHEPLHAIbHBIX
Y PeAy p porp HaBWrauoHHbIx cucrem: CI16.: V3a-so THUNU
JUMAKTUYeCKUX eZJMHNL] T10 JIEKLIUAM U " "
N Snekrporpubop”, 2009 (1)
pekomeHyeMol uteparype. [logroroska K 16
o . UccnepoBanye [YHaMUKK MHEPLMAIBHBIX
npakTrueckoi pabore Ne 1. BeiroHeHue 6
NpaKTHYeCKO# paboTs! Nel HaBUTalIMOHHBIX CUCTEM yTpaB/eHus1 OeCrUI0THBIX
p B JietatesibHbIX anmnaparos: CI16.: M3a-8o BI'TY
"BOEHMEX" nm. [I. ®. YctuHoBa, 2023 (1)
Wroro no pasgemny 1 16
Paspen 2. Pa3gen 2. Anroputmsl MHC.
O. A. Tonnerun, 1. JI. Iletposa. . [JunaMmuka
WHepLMaIbHbIX CUCTEM yTIpaB/IeHHs JIeTaTe/IbHbIX
armapatoB: CIT6.BT'TY "BOEHMEX" um. 1. ®.
. Yctunora, 2009 (1)
W3ydeHue npesyCMOTPEHHBIX TPOrPaMMOU
. MlccnepoBanye fHaMUKK MHEPLMA/IbHBIX
[UJaKTUYeCKUX eZJMHUL] TI0 JIEKLIUAM U
o HaBUTAL[FIOHHBIX CUCTEM YTIpaB/IeHus OeCITHIOTHBIX
pekoMeHyeMmou iuTeparype. [loaroroska K . 6. 41
HpaKTHUeCKoi paboTe No 2. BoimonHeme neTtartenbHbIX anmapatos: CI16.: U3a-so BI'TY
DAKTHUECKON DaGOTEI l\iOZ. "BOEHMEX" um. [I. ®. YctHoBa, 2023 (2)
P p - B. B. Marsees, B. {1. Pacniornios. . OCHOBBI
nocTpoeHwus becriaTOpMeHHBIX UHEPLUAIbHBIX
HaBUralMoHHbIX cucrem: CI16.: V3a-so THUN
"Onekrponpubop", 2009 (3)
WToro no pasgeny 2 41
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IIpunoxenue 3
K paoueii mporpamMmMe JUCIMIUIAHBL
UHEPIIVA/IBHBIE HABUTAIIMOHHBIE CUCTEMBI JIETATE/IbHBIX AIIIIAPATOB

®OH/I OLIEHOYHBIX CPE/ICTB

CDOH,C[ OLIEHOYHBIX CpeACTB, MMO3BOJIAOIIHE OLIEHHUTh pe3y/IbTaThbl O6y‘—IeHI/IH 13 (0) ,E[aHHOﬁ AUCLUIIMHEe, BK/IFOUAKOT B cebst:

e JMarHocThveckas pabora

e BOIpOCHI/3aiaHud 1o Temam I13;

e KOHTPOJIb I0CEI{aeMOCTH;

®  BOTMPOCHI K 3K3aMeHY;

® WHAWBUAYA/IbHOE TTPAKTUYECKOE 3aJlaHKe,
® 95K3aMeH.

Kputepun oneHMBanus

JuarHoctuueckas padora
[Juarnocruyeckasi pabora npoBogurcs B ¢popme Tecta B OVIOC Moodle:

¢ TIpU IIPpAaBW/IbHOM OTBETE ME€Hee UyeM Ha 60% BOIIPOCOB - HE aTTeCTalus;
® [IpU MPpaBU/IbBHOM OTBETE Ha 60% BOIIPOCOB U Gosnee - daTTecTalus.

Bomnpocsi/3apanus no temam I13

Boripockl/3aiaHust 0 TeMaM MpaKTUYeCKUX 3aJaH|H MO3ULIMOHUPYIOTCS Kak 3alliTa paKTHueCKol paboTel,
HeoOX0JUM pa3BepHYTHIN OTBET HA MUHUMYM TPH BOTIPOCA IO TeMe TMPAKTUUECKUX 3aHATHH. 3allyTa MPOJ0/DKAETCS 0 TeX
TI0p, TI0Ka pa3BepHYThIA OTBET He T0JIyueH, MPU BOSHUKHOBEHNH 3aTPyAHEHUH MperofaBaresib 3aJjaeT HaBOASILHe BOTIPOCHI,
peKOMeH/[yeT JIUTepaTypy C yKa3aHueM maparpada uiu crpaHulibl. BosamoykHa 3aMeHa Boripoca. OTBeThbl IPUHUMAKOTCS JIMYHO
WU y/IaJIeHHO B JOCTYIIHBIX YaTax B Jitoboe yo0Hoe [is CTy[eHTa U TIpero/iaBaresisi BpeMsi. 3alljuTa BCeX MPaKTHUeCKUX
paboT Heobxoa¥Ma /IS IOTIyCKa K 9K3aMeHy. [IpuMepsl BOIPOCOB BXOAAT B cocTaB Y MK IUCIIUIT/IMHBI

KoHTposb nocemaemMocTu

KoHTpoJib MocelaeMoCTy TIPOBOAUTCS Ha KXKIOM 3aHSTHU. EC/M 3aHsTHE TIPOMYILEHO, TO CTYEHTY He0OX0AUMO
C/laTh TeMy IIpeTIo/jaBaTesTto ¥ TIPO/IeMOHCTPHPOBATh 3HaHKe MaTeprara. Tema c/jaeTcst yCTHO 00 JTMYHO, MO0 ITpY IIOMOIIN
ayAnoCcoo0IIeHNH B TOCTYIHBIX YaTax.

Bonpocel K 3K3aMeHy
Boripocel k 5k3aMeHy BXofAT B coctaB ¥ MK uCLIUNIMHEL

NupuBnyanbHOe NPaKTHUYECKOe 33 aHue
WII3 BeIZaeTCs B KaueCTBe WH/MBHYaTbHBIX MICXOHBIX JAHHBIX 71 BHITIO/THEHVSI TIPAKTHUeCKOH paboThl, BADUAHT.
KoMI11eKThI UHAMBUAYaIbHBIX 33/JaHUH BXOAAT B coctaB Y MK AWCLUTIMHEL

JK3aMeH

OK3aMeH MPOBOAUTCS B (POPMe YCTHBIX OTBETOB Ha OJMH M3 BOMPOCOB K 3K3aMeHY U TPH JOMOMHUTe/IbHBIX BOIpoca
TIperofiaBare/is.
Kpurepun onjenku:
- OL|eHKa «OT/IMYHO» BBICTAB/ISIeTCsl 00yUaroIeMycsi, eC/Ii OH MOJIHOCTBIO OTBETH/I Ha BOMPOC 3K3aMeHalMOHHOro Ousieta u
NIPaBU/ILHO OTBETU/I Ha 3 BOIIPOCA 110 COZlePKaHUIo Kypca.
- OL|eHKa «XOPOLLIO» BBICTAB/IsETCS 00yYarolemMycsi, €C/Ii OH He MOJHOCTBI0 OTBETHII Ha BOTPOC K3aMeHaL[IOHHOTro bueTa u
NIPaBU/ILHO OTBETU/I Ha 3 BOIIPOCA I10 COZePKaHMUIo0 Kypca .
- OL|eHKa «HeYZ0B/IeTBOPUTEIHO» BBICTAB/ISIeTCsl 00yUaroleMycsi, eC/i OH He TOJTHOCTBIO OTBETHJT Ha BOIIPOC
9K3aMeHaL|MOHHOr0 OWsieTa U HerpaBU/IBLHO OTBETHII Ha 2 BOIPOCA 10 COZepyKaHUIo Kypca.
- BO BCEX APYTUX CIydYasix 00yJaromjeMycsi BEICTAB/ISIETCS OL[eHKa «YZO0B/IETBOPUTETBHOY.
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Tacropt ¢oHzAa OI}eHOUHBIX CPEZCTB

KYPC

CEMECTP

HaumMeHoBaHHe pa3fie/ioB U
MUAAKTHYECKHUX e{HHUI]

BCEI'O

AypuTopHble
3aHATHA B

KOHTaKTHOH opme

BCEI'O

Jlekuu

IIpakTHyeckue
3aHATHUSA

CamocrosTe/1bHas
pabora cTyaeHTOB

dopmupyemas
KoMmneTeHusA, %

OIIK-8

HAMMEHOBAHUE
OIIEHOYHOTI'O CPEACTBA

Pazpgen 1. Paspen 1. MnepiuaabHbie
HaBUralnuoHHsble cucremsl (MHC).
Beejenue.

24

16

Bomnpocs! k
JK3aMeHy,
Bompocer/

3a/jaHusd 110
TeMam I13,
Kontpoins

M0CeIIaeMOCTH

Paszpgen 2. Paspen 2. Anroputmer MHC.

78

37

24

13

41

70

Bompocer/
3aJlaHus 1o
TeMam 113,
Bomnpocs! k
9K3aMeHy,
WHpuBuayanbHoe
TpakTUUecKoe
3ajlaHue,
KonTponb
M0CeIaeMOCTU

Paspen 3. Pasgen 3. Mojens omm6oK
BUHC.

10

Bomnpocs! K
9K3aMeHy,
KonTponb

rocewaeMoCT!

Bcero 3a 9 cemectp

108

51

34

17

57

100

Bcero 1o AMCLUIIIHHE

108

51

34

17

57

100

12
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Kpurepun onjeHMBaHMsA

OIIK-8
Bonpocbl omKkpbimozo muna:
Ne 1 JleTare/bHBIM anmapar JBWKETCsI BePTUKA/IbHO BBePX C TAroi 8mg, 110 BepTUKAIbHOW OCHU JIeICTBYeT CU/la TSDKeCTHU U
yCTaHOB/IEHAa OCh YYBCTBUTE/IBHOCTH aKcesepoMeTpa. Ecim npeHeOpeus a3poAnHaMUUeCKUMI CHJIAMH, TO KaKoe
YCKOpeHHe U3MepUT aKceepoMeTp?

Ne 2
Kakoe 9icleHHoe 3Ha4eHIe BEKTOPa POl MIHeHOr0 YCKOpeHIa

(Mx ™y, M) mmepnT HIeansHAA HeloIBIDKHAA ITHC, cToAmag Ha
MIOBEpPXHOCTH C JIOMYIIeHIIeM 0 MaJIOCTH YITIOBOII CKOPOCTII BpalieHNHs 3eMIH I 0
MaJIOM BIIISHHN KPHBH3HE! 3eMIH?

II3MepHTeNEHEIE OCH AKCeIePOMETPOB COBNAIANOT C OCAMII

reorpacaeckoii clcTeMbl KOOPIHHAT. Y CKOpeHIe CILTHI TSKecTH IPHHSTE

g=9.81 m/c2.

Ne 3
OnpenennM MaTpHITY HAIPpaBIAONINX KOCHHYCOB A KaK MaTpHIy IIepexo/ia U3
cucteMmsl KoopanHat (CK) Ne2 B CK Ne3, matpuny B kak MaTpuny nepexoja ms3
CK Nel B CK Ne3. Torma matpuria C nnepexoga n3 CK Nel 8 CK Ne2 pagHa

Ne 4
C5 = [whp X]CE
OnpenenTe yII0BYIO CKOPOCTh B ypaBHeHHH [lyaccoHa , TIe
cuMBoiIaMHi A 11 B 0603Ha4eHB! CHCTEMBI KOOP/IHHAT, KaK YIIIOBYH CKOPOCTh
Bpamenmsa ogHoil CK oTHOCHTEIBRHO APYToil B MPOEKIHIx Ha ocH 3agaHHoIl CK.

Ne 5 YUto u3mMepsieT akcesiepomeTp? [aiiTe onpeseneHue.

Ne 6 TTonHOCTBIO OTpefienTe reorpaduuecKyro (HABUraLIMOHHYIO) CUCTeMY KOOpUHAT

Ne 7
Omnpengenure pe3yiasTaT IPOH3BEASHN IBYX KBATEPHIOHOB NoM,
raoe M=mg+ms-k 1 N=ng+n;-1

Ne 8
«
Hano npeobpa3oBaHne xyz — X;Y;Z;. CoOCTBeHHBIIl KBaTepHHOH BpallleHU,
X, Xq
XapaKTepH3YEOLIIII IOTO0XKEHIIE CICTEMBI KOOPINHAT X, Y, Z; OTHOCHTEIBHO XYZ
A = Ay + A1 + Ayj + Ask. Ompegenure mapaMeTp A; 9epes yrol a.

Ne 9 Tlouemy He peKOMeH/yeTCsl MCII0/Ib30BaTh yI/bl Dinepa-Kpsuiosa B anropurtme BUHC?
Ne 10 daiite oripefiesieHre yria KpeHa

Bonpocb! 3akpbimo20 muna:
Ne 1 PedepeHI-3/UTHIICOH, .. .

1. onMcbIBaeT OpOUTHI BIKEHUSI CITyTHUKOB 3eM/IN

2. OIMChIBaeT [TOBEPXHOCTb I'PAHUL] aTrMocdeps! 3eMIH

3. anmnpoKCcUMUpyeT NOBEPXHOCTh Fe0U/ja Ha ONpe/ie/leHHON TeppUTOpun
4. anmpoKCHUMHUpYyeT NOBEPXHOCTB reor/ia B IIaHETAPHOM Maclirtabe

Ne 2 TIpuauwmn MHC ocHoBaH Ha ...
1. ofMHapHOM UHTeTrpUPOBaHUM TIPOEKLIMI YIJIOBOM CKOPOCTH
2. BOMHOM WHTErpUpOBAHMY MPOEKLMi YIII0BOW CKOPOCTH

3. IBOMHOM WHTErpUPOBAHMU MPOEKIUM TMHEMHOTO YCKOPeHUs
4. OAVHAPHOM WHTETPUPOBAHUU MPOEKIUH TMHEHHOTO YCKOPEHUsI

Ne 3
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—sinae 0 cosa

Martpuna 0 0 1 | ABIMeTCA OPTOTOHAIIBHOMH.
cosa 1 sina
1. BepHO

2. HeBepHO

Ne 4 Cuna Kopuonuca fieliCTByeT TO/IbKO Ha ABKYILYHOCSI OTHOCUTE/IBHO MOZBWKHOM CUCTeMbI OTCUeTa YaCTULY U 3aBUCUT OT
CKOPOCTH 3TOTO ABIKeHHUs. DTa CU/la He 3aBUCHUT OT MOJI0KeHUS YaCTHL[bl OTHOCUTE/IBHO MOJBWKHON CUCTeMbI OTCUeTa.

1. BepHO

2. HEBEpHO
Ne 5 T'unepkoMITIEKCHOE 0TOOpaXkeHHe JIF000T0 BEKTOPA — 3TO COOCTBEHHBINM KBATEPHHUOH BPAIIIEHMUS.

1. BepHO

2. HeBepHO
Ne 6 JIt060¥1 KBaTepHUOH BCET/ja MOXKET OBITh MPe/ICTaB/IeH B BU/Ie CYMMBI BEKTOPHOU M CKa/ISIPHOM 4acTu

1. BepHO

2. HeBepHO
Ne 7 Yron Mexx[y MJI0CKOCTBIO 3KBaTOpa U OTBECHOU /IMHUEH Ha3blBaeTCs

1. reofe3nyeckas mUpoTa

2. aCTpOHOMMUeCKas IMpoTa
3. reoLieHTprUeCKas IUpoTa
4. reorpaduueckas IIMpoTa

Ne 8 Tlepuop Llynepa sTo

1. nepuoy konebaHWH yI7I0BOM CKOPOCTH BpalljeHHst 3eMJTH

2. nepHoj KonebaHWi MasiTHUKA C JJIMHOM T1/1eua, pABHOM PacCTOSTHUIO /10 TIOBEPXHOCTH 3eMJIU
3. mepuoy, KoneOaHMi MasiTHHKA, He BO3MYIIIaeMOTO0 /IBIKEHHEeM TOUKH TTofiBeca

4. mepuog, KosiebaHUIt MasiTHUKA C JJIMHOM I/Ieva, PaBHOM T10/I0BUHE pajuyca 3eMn

Ne 9 TIpoeKuysi YIIOBOI CKOPOCTH BpaitieHus1 3eM/i Ha ock OY reorpaduyeckoii ccTeMbl KOOPAVHAT BCETrJia PaBHA HYJTIO.
Teorpadrueckasi cucTemMa KOOpPJAUMHAT OIpe/ie/ieHa C HadaloM B LieHTpe Macc JIA, ock X HampaB/ieHa Ha ceBep 10
KacaTre/IbHOM K MepUJuaHy, ocb Y HallpaB/jieHa BepTHKalIbHO BBePX M0 MECTHOW BepTUKa/M, OCh Z TI0 KacaTebHOM K
rapasiejii Ha BOCTOK U JOIOJ/HSIeT CUCTEMY [I0 IIPaBOM.

1. BepHO
2. HeBepHO

Ne 10
OTHOCHTEIBHYIO YTIOBVIO CKOPOCTE CBA3AHHOH CHCTEMEI KOOPOHHAT MOMKHO

OpencTaBHTh B BEKTOPHOM BHIOS KAK - T'me ﬁ — VINIOEAd CKOPOCTE BpameHna
Jemmu; Y, ¥, ¥ — pBICKAHHe, TAHTAK H KPeH COOTERTCTESHHO; A H ¢ - JOATOTa H
MIHPOTA.

Y+ +y

(]|

1.
2.
3 A+
4.@=0

gl ~

Ne 11 ITapametps! Pogpura-I'amunbsToHa ...
1. 9TO COCTaB/sOIMe BEKTOPHOM YacCTH 1I000r0 KBaTepHUOHA
2. 3TO COCTaBJISIOIIYe TI000r0 KBaTePHUOHA
3. 3T0 cocTaB/sIONIKe COOCTBEHHOTO KBaTePHHUOHA BPAIL|eHHUsI

4. 3710 COCTaB/AOLINE CKaﬂﬂpHoﬁ YyacTH 1r060ro KBaTepHHUOHAa
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