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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadeznpa A5 IVHAMUKA U YITPAB/IEHUE ITOJIETOM JIETATEJIBHBIX ATITTAPATOB

TensikoB Pudar ®apugosnd, K.T.H., JOLEHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A5 JTHAMUKA 1 YITPABJIEHUE ITOJIETOM JIETATEJ/IbHBIX AIIIIAPATOB
3aBegytomuii Kadezpoii Tommerun O.A., A.T.H., pod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A5 TJUHAMUMKA 1 YITPABJIEHUME ITIO/IETOM JIETATE/IbHBIX AIIITIAPATOB

3aBepytroiuii kadenpoit Tonmnerun O.A., [.T.H., 1pod.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
OKCIIEPMUMEHTAJIBHASA BAJJIMCTUKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB
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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-8 — cnoco6HOCTh TPOBOAWTH JMHAMUUECKMEe pacueThl CHCTEM YIpaB/eHUs JieTaTe/lbHbIMM amfaparaMy, NPUMEHSITb MeTOAUKH
MaTeMaTHueckoro M TMOJIyHaTypHOTO MOZe/IMPOBaHUs JUHAMHUYEeCKHUX CHCTeM 'TIO[ABIDKHBIH OOBEKT - CHCTeMa yHpaBieHHs (cucrema
OpHUeHTaLH, CTabuIn3aluy, HaBUTaLjUy, yIIpaB/IeH s ABIDKeHeM)"

IICK-2.1 — Crnioco6HOCTb K TPOBEIEHHI0 Hay4HbIX WCC/IEA0BAaHWM M pa3paboTKe MPOEKTHBIX pellleHWd B 00/1acTW AWHAMUKM U CHUCTEM
ynpasnenus BITJIA
[ICK-2.2 — CriocobHOCTh K pa3paboTke MEeTOAWK HCC/IeOBaHUsI Oa/UTMCTUUECKUX M AWHAMHUYECKUX XapPAKTePUCTUK TIPU MOJAETUPOBAHUN

TpaeKTOpPHi 10JIeTOB

DOpMHPOBAHUIO KOMIETEHLIUH CITY)KHUT JOCTIKEHHe CIIefyIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-8

3HAHUA:

Ha ypOBHe Tpe/ICTaB/IeHui:

- BU/IbI N3MepeHuH, N3MepHTeNbHbIe CPe/ICTBA /ISl OTIpe/ieleHHs TapaMeTpPOB /IBIDKEHHS PakKeT;

- MeTO/bl ONTHMaNbHOTO M/IaHNPOBaHKsl U3MepeHUH apaMeTpOB JBMXeHHs pakeT M KOCMUYeCKHUX arrapaTos;

- MeTOfpl OTIpe/ieNleHusl TapaMeTpPoOB /IBIDKEHHWSI pakeT M KOCMHUYECKHMX arrapaToB 0 pe3y/ibTaTaM JIeTHO-0a/uIMCTHIeCKUX
3KCIIepUMeHTOB;

- MeTO/[bI IPOTHO3MPOBAHMS ABIKEHHS] KOCMUYECKHX aMiaparoB;

- MeTO/Ibl OTIpe/ie/ieHusl HauabHbIX YCTIOBUH IBIDKEHHs pPaKeT ¥ KOCMMYeCKUX anmnapaToB I0 pe3y/ibTaTaM TPaeKTOPHBIX W3MepeHHi;

- MeTO/bI IIJIAHUPOBAHMS JIETHOTO Ha/lIMCTUUECKOTO JKCIIePUMEHTa;

Ha ypOBHe BOCIPOW3Be/|eHNs Y TIOHUMaHMUs:

- CTaTUCTHYECKHe MeTo/ibl 06pabOTKH pe3y/bTaToOB N3MepeHHH;

- MeTO/Ibl OTIpe/ie/ieHus a3pOMHAMUUeCKUX XapaKTepPUCTUK PakeT MPU JIBUKeHNH B aTMocdepe;

- MeToZiBI (GUMIBTPALM TTapaMeTPOB JABIIKEHHs IIPH JJBI>KEHNH B aTMoCdepe;

YMeHus:

TeOpeTUUeCKH 1 MPaKTHUe CKHU:

- HICTI0/Ib30BaTh METO/|bI SKCIIePUMEHTa/bHON 6a/IMCTUKY /7Sl OTpe/ie/IeHHs TapaMeTPOB /IBH)KEHHs pakeT U KOCMHYeCKHX arraparoB 110
pe3y/bTaraM J1eTHO-6anmucTHIe CKUX SKCIIepUMEeHTOB;

- IPUMeHSTh OCHOBHbIE MeTO/Ibl IPOrHO3MPOBaHusl JBI)KeHNs KOCMUYeCKUX arrapaTos;

- HICTIO/B30BaTh CTATUCTHUECKHE MeTO/bI 00paboTKM pe3y/bTaToB M3MepeHui;

- IPUMeHSITh MeTO/[bl OTpe/ie/leH|sl a3po/jMHaMHUueCKMX XapaKTepUCTUK PakeT NpH JBMKeHUH B aTMocdepe;

- UCTIOMB30BaTh METO/bI OTIPe/ie/leHHsl Haua/AbHbIX YC/IOBH /IBIDKEHHS PaKeT ¥ KOCMHMYECKHUX arlapaToB MO pe3y/ibTaTaM TPaeKTOPHBIX
HU3MepeHuit;

- IPUMEHSITh MeTO/[bI GUIBTPALIN /IS OTIpe/ie/IeHHsT TTapaMeTpOB JIBIDKEHHS PaKeT M KOCMUYEeCKHX amiaparoB;

HABbIKU:

VMeTh HaBbIKH ¥ B/Ia/|eTh:

- (popmManu3aLy U pellleHyst IPAKTUYeCKHX 3a/1au B 00/1aCTH SKCIIepUMeHTa/bHOW Ga//ICTUKY;

- IpUMeHeHNs! OCHOBHBIX METOZ0B ITPOTHO3MPOBaHHUs [IBIKeHHsT KOCMIYeCKHUX arrapaTos;

- MICTI0/1b30BaHMsI CTaTUCTUUECKUX MEeTOZI0B 00pabOoTKM pe3y/IbTaToB U3MepeHui;

- IpUMeHeHNsT MeTOZIOB OTpe/ie/IeH s a3POAMHAMUYECKIX XapaKTepPHCTHK PaKeT MY JBIKeHNH B aTMocdepe;

- HCIO/Ib30BaHMsl METO/|0B OIpe/ie/ieHNs] HaualbHbIX YCIOBUI [BYKeHHs pakeT M KOCMUYeCKHUX arraparoB 110 pe3y/ibTaTaM TPaeKTOPHbIX
H3MepeHui;

- IpUMeHeHNs! MeToZi0B (DM/IBTPaLMH /IJ1sl OTpe/ieieHKs TapaMeTpPOB /IBIDKeHHs pakeT U KOCMUYeCKHX arrapaTos.
IICK-2.1

3HAHUA:

Ha ypOBHe Tpe/|CTaB/IeHHI1:

- BU/Ibl U3MepeHuH, M3MepUTe/bHbIe Cpe/ICTBa /i/Isl Ofpe/ieleHHs TapaMeTpPOB JIBI)KeHHs PaKeT;

- MeTOfpl OTIpe/ielleHHsl MapaMeTpPoOB /IBIDKEHHWSI pakeT M KOCMHUYECKHMX arrapaToB 0 pe3y/ibTaTaM JIeTHO-0a/uTMCTHYeCKUX
3KCIIepUMeHTOB;

- MeTO/IBI OTIpe/ie/IeHHs Haua/IbHbIX YCTIOBHIA ABYDKEHHS PaKeT 1 KOCMMYECKHX arlapaToB TI0 pe3y/ikTaTaM TPaeKTOPHBIX N3MepeHHH;

Ha ypOBHe BOCIPOW3Be/IeHNs Y TIOHUMaHMUs:

- CTaTUCTHYECKHe MeTo/ibl 06pabOTKH pe3y/bTaToB N3MepeHHH;

- MeTO/Ibl OTIpe/ie/ieHus a3pOAMHAMUUeCKUX XapaKTepPUCTUK PakeT MPU JIBUKeHNH B aTMocdepe;

- MeToZiBI (GUMIBTPALIM TTapaMeTPOB JABIVIKEHHs IIPH JJBI>KEHNH B aTMoCdepe;

YMeHus:

TeOpeTUUeCKH 1 MPaKTHUe CKHU:

- HICTI0/Ib30BaTh METO/|bl SKCIIePUMeHTa/bHOW 6a/UIMCTUKY /7Sl OTpe/ie/IeHHs TapaMeTPOB /IB)KEHHs pakeT U KOCMHYEeCKHX arraparoB 110
pe3y/bTaram J1eTHO-6anmucTHIe CKUX SKCIIepUMEeHTOB;

- MICII0/1b30BaTh CTATUCTHYECKHE MeTOZbI 00pabOoTKM pe3y/bTaToB U3MepeHui;

- IPUMEHSTh METO/[bI OTIPe/e/eH s a3PO/THaAMIUeCKHUX XapaKTePHCTHK PakeT NPY JBVKEHHN B aTMOC(epe;

- UCT0/B30BaTh MEeTO/ibl OTpe/ieleHHsl HauaabHbIX YC/IOBUH /IBIDKEHHs! pakeT ¥ KOCMMYeCKHMX amnmnapaToB IO pesy/ibTaTaM TPaeKTOPHBIX
W3MepeHul;

- IPUMeHSTh MeTO/bl GUIBTPALIMK /11 OTIpe/ie/leHHs TapaMeTpOB /IBI)KEeHHs PaKeT M KOCMUYeCKHX anraparToB;

HABbIKU:

MMeTb HaBbIKHU U B/1a/leTh:

- (hopManm3anuy 1 pelieHUs MPaKTUYeCKUX 3afad B 00/1aCTH SKCIIepUMeHTaTbHOW 6aIiCTHKY;

- MICTI0/Ib30BaHMUsI CTaTUCTHUECKUX MEeTOZI0B 00pabOoTKM pe3y/IbTaToB U3MepeHui;

- IpUMeHeHNsT MeTOZIOB OTpe/ie/IeHHs a3POAMHAMUYECKIX XapaKTepPHCTHK PaKeT MY JBIKeHNH B aTMocdepe;

- HCIO/Ib30BaHMs METO/[0B OIpe/ie/ieHNs] HaualbHbIX YCIOBUI JBWKeHHs pPakeT M KOCMUYeCKHUX arraparoB 110 pe3y/ibTaTaM TPaeKTOPHbIX
H3MepeHul;

- IpUMeHeHNs1 MeToZi0B (GU/IBTPaLMK /IJ1sl OTIpe/ie/leHKs TapaMeTPOB /IBIDKeHHs pakeT U KOCMUYeCKHX arrapaTos.
IICK-2.2

3HAHUA:

Ha ypOBHe Tpe/|CTaB/IeHHI1:

- BU/Ibl U3MepeHuH, M3MepUTe/bHbIe CPe/ICTBa /i/Isl Ofpe/ieleHHs TapaMeTpPOB /IBI)KeHHs PaKeT;

- MeTO/BI ONITHMANBHOTO TIAHWPOBaHMs U3MepeHNii TapaMeTpOB JBIHKEHHs pakeT ¥ KOCMUUYeCKHMX arapaTos;

- MeTOfbl OIpejieNleHHsi IapaMeTPOB /IBIKEHMS] paKeT M KOCMUYECKHX alrapaTtoB MO pe3y/lbTarTaM JIeTHO-Oa/ICTUYeCcKUX
5KCTIepUMEHTOB;

- MeTO/Ibl IPOrHO3MPOBAHMUS IBIDKeHHs] KOCMUUeCKHX anmaparoB;

- MeTO/IBI OTIpe/ie/IeHHs] Haua/IbHbIX YCIOBHIA ABYDKEHHS PaKeT 1 KOCMMYECKHX arlapaToB TI0 pe3y/ibTaTaM TPaeKTOPHBIX N3MepeHHH;

- MEeTO/Ibl I/IAHMPOBAHHUS IETHOTO 6a/IMCTUUEeCKOro SKCIIepUMEHTa;

Ha ypOBHe BOCIPOW3Be/IeHNs] ¥ TIOHUMaHHs:
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- CTaTUCTHYECKHe MeTo/bl 06pabOTKH pe3y/ibTaToB H3MepeHHH;

- METO/ibI OTIpe/ie/IeHHsT a3POAMHAMUYECKIX XapaKTePUCTHK PakKeT MPH JIBIKEHNUH B aTMOC(epe;

- MeTozb! GUIBTPALUH ITapaMeTPOB ABVIKEHUYS [T ABIKEHUH B aTMOCdepe;

YMeHus:

TeopeTHUeCKH U NIPAKTUIeCKU:

- UCIOJIb30BaTh METO/bI SKCIIePUMEHTAIbHOM Oa/UIMCTHKY /17151 OTpeZie/IeHUst TTapaMeTpOB /IBI)KEHHS pakeT ¥ KOCMUUeCKHX aMlaparoB 110
pe3y/IbTaraM JIETHO-06a/UICTHUe CKUX SKCTIePUMEHTOB;

- IPUMEHSITh OCHOBHBIE METO/IbI IPOTHO3UPOBaHUs JBIKEHUsI KOCMHUUeCKHX arrapaTos;

- COCTaB/IAITh MPOTrPaMMBI ONITHMA/IBHOTO TUIAHUPOBAHUSI M3MepeHUi IIapaMeTpOB ABIDKEHUS PaKeT ¥ KOCMUUEeCKHUX arlapaTos;

- UCIIO/b30BaTh CTATUCTHUECKHE MeTO/bI 00paboTKM pe3y/bTaToB M3MepeHHi;

- IPUMEHSITh MeTO/[bI OIpe/ie/IeHNrsI a9POANHAMUUEeCKUX XapaKTepUCTUK PakeT IPH /IBIDKeHNH B aTMocdepe;

- UCTO/b30BaTh METO/bI OTIPe/ie/leHrsl Haua/IbHbIX YC/IOBMI /IBIDKEHHST PakeT ¥ KOCMMYECKHUX arlapaToB MO pe3y/ibTaTaM TPaeKTOPHBIX
W3MepeHul;

- IPUMEHSITh METO/bI (HIBTPALINM /IS OTIpe/ie/IeHHs TapaMeTpOB /IBIDKEHHS PaKeT M KOCMUYECKHX amaparos;

HaBbIKU:

VMeTb HaBbIKH U B/Ia/|eTh:

- (hopmManM3aLiuy 1 pelieHust MPaKTUYeCKUX 3a4ay B 06/1aCTH SKCIIepUMeHTa/IbHOW 6a/IiCTHKY;

- IPUMeHeHUs! OCHOBHBIX METOZ0B ITPOrHO3MPOBaHHUsl JIB)KEHUs KOCMUYECKHUX arlfapaTos;

- COCTaB/IeHUsI IPOrPaMM ONTHMA/ILHOTO [/IAHUPOBAHUS 3MepPeHUH [1apaMeTpPOB [IBIDKEHUsI PakeT ¥ KOCMUYeCKHX arlllaparos;

- UICTIO/b30BaHMs CTaTHCTUUECKHUX METOZIOB 00PabOTKY pe3y/ibTaToOB U3MepeHHH;

- IPAIMeHeHNsI METOZIOB OIIpe/ie/IeH sl a9pOJHAMMYe CKUX XapaKTePHUCTHK PaKeT IIPHY [JBIDKEHHUN B aTMocdepe;

- HCIO/Ib30BaHUsI METO/[0B OIpe/ie/ieHNst Haua/lbHBIX YCI0BUI IBVDKEHHs PAaKeT M KOCMHYECKHUX allraparoB 110 pe3y/ibTaTaM TPaeKTOPHbIX
W3MepeHul;

- IpUMeHeHUs1 MeTOZI0B (DM/IBTPALIMY /J|J1s1 OTIpe/ie/ieHHs TapaMeTPOB ABDKEHHs pakeT U KOCMUYECKHUX arlfapaToB.
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2. MECTO AUV CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuurmmiaa IKCIIEPUMEHTAJIBHASI BAJIVIMCTUKA siB/sieTcsi AUCLUIUIMHOMN 00si3aTe/IbHO# YacTH 6;10Ka 1 mporpamMmbt

TOATOTOBKY 110 HaripaBsieHuto 24.05.06 Cucmembl ynpasneHus aemamebHbIMU annapamamul.

CogepkaHue AWUCLIMIUIVHGBI B/S€TCS JIOTH4eCKUM npogo/bkeHreM aucuumiiH: BBICIIIAAA MATEMATHUKA, TEOPETUYECKASA

MEXAHHMKA, UHAMUKA TIIOJIETA JIETATE/JIBHBIX AIIIIAPATOB, YCTPOVICTBO Y ®YHKIIMOHUPOBAHUE
JIETATEJ/IBHBIX AIITIAPATOB.

Cofilep>kaHie [JUCLUIUIMHBI SIBISIeTCST OCHOBOM i1 ocBoeHus juctuiuiidH: BAJUVIMCTUYECKOE ITPOEKTHUPOBAHUE

JIETATEJIBHBIX  AIIIIAPATOB, AJAIITUBHBIE CHCTEMbI ABTOMATHYECKOI'O YIIPABJIEHUSI, HAYYHO-
MNCCJ/IEAOBATE/IbCKASA PABOTA.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHHsi AUCLIUTUIMHBL:

OIIK-1 — CriocobeH NpUMeHsTh eCTeCTBeHHOHAyUHble U 001leMH)KeHepHbIe 3HaHNMs, MeTO/bl MaTeMaTHUeCKOro aHalu3a u
MO/Ie/TUPOBaHHsI, TEOPETUIECKOTO ¥ SKCIIepHMEHTaIbHOr0 UCC/IeJ0BaHuUs /i/Is PellleHHsI HIDKeHepHBIX 3a/ad IpogeCCHOHAIBHON
JleITeNIbHOCTH

OI1K-5 — Criocoben pa3pabarsiBaTh (pr3rUeCcKHe ¥ MaTeMaTHueCKre MOZE/IH NCC/IeAyeMbIX TIPOL{eCCOB, SIBMIeHHH U 00bEeKTOB,
OTHOCSILIUXCS K TPoheCcCHOHaNbHOH cdepe AesTe/lbHOCTH, /s pellleHs UH)XeHepHBIX 3a/au

TICK-2.2 — Crioco6HOCTb K pa3paboTke METOAVK NCC/IeA0BaHNS OA/UIMCTHYECKUX U JUHAMUYECKHMX XapaKTePHCTHK TIPH MOZe/IMPOBaHNH
TpaeKTOPHIA [10/1eTOB

TICK-2.3 — Crioco6HOCTb K MPOBEJJEHNIO aHA/IN3a JIETHO-TeXHNYeCKUX XapakrepucTrk BITJIA

TICK-2.6 — CriocobHOCTb K pa3paboTKe U MCCIeJOBaHUIO alrOPUTMOB (DYHKLIMIOHMPOBaHHUs CHCTeMbI yripaBnenust BITIA



3. CTPYKTYPA N COJEPXAHUE NUCHUIIJINMHBI

OO6i1jast TPY0eMKOCTb JUCLIUMITIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTHKA) AUCLUIUIMHBI
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Paspen 1. @op 3ajaq Ta/IbHOM GaL. Begenue. Lem u
3a/la4M IKCIIePHUMeHTaIbHON GamicThK. JIeTHble xapakTepucTHki BITJIA. IT1aHnpoBatue
4 8 MPOBE/ieHIs IKCTIEPUMEHTOB. CTATHCTHUECKHE MeTO/ibl 0BPABOTKM Pe3y/TTaToB 3MepeHHii. 8 2 2 0 6 10 10 10
TToNMroHHbIe IeTHbIE UCTIBITAHHS 1 TabOPATOPHBIE HCTbITaHKs. BaMcTHyeckue Tpacehl st
p KMX XapakTepucThk BITJIA.
Pasgen 2. Onpejie/ienne napameTpos JIA no i Ges
MCII0/Ib30BAHMS MATeMaTHYeCKHX MOjesieli ABrkeHHsi. OCOGEHHOCTH OnpejjesieHHst
4 8 T1apaMeTpOB /IBUKeHHs LIeHTPa Macc JIA Ha OCHOBE aHA/IHTHUECKHX 3aBHCHMOCTEH MeX Ly 19 1 2 10 ; 10 10 10
n3MepsieMbIMH BeJIMUMHAMU M NapamMeTpamMu Onp JIA no
P YITIOBBIM Tam, 1o JAansHoCTAM. Onp CKOPOCTHBIX
TIapaMeTpoB (o) 2/1eMeHTOB 0pbuTHI KA.
Paspien 3. Onpejie/ieHye NapamMeTPoOB IBHXeHHs LleHTPa Macc JIA Ha 0CHOBe CI/IaXKHBAHUS
p 0B Onp TapameTpoB. LenTpa Macc JIA
4 8 Ha OCHOBE CIVIAKMBAHUS IKCIIePUMEHTAIBHBIX JJaHHBIX. OCHOBHBIE METO/IbI CT/IAXKMBAHMUSL. 14 8 2 6 6 20 20 20
Tpacudeckuii Metos. MeTo HAHMEHBIIIX KBaJPaTOB. AMMPOKCHMALIS Ha OCHOBE METOJa
HaMMeHBIHX KBa/|PaToB C MOCTOSHHBIM I1aroM H3MepeHHs.
Paspen 4. Onpejie/ieHne NapaMeTPoOB JIBIDKeHHs LeHTpa Macc JIA Ha ocHoBe
uHaMugeckoii Mogeny. IT MeToa U151 OLieHKH BEKTOpa
YCTIOBHIA MHTET it nenrpa mMacc JIA. TIpumenenne
MeTO/ja HaHMEHBIIINX KBaJIPaToB B ClTyuae {iHOIT 3aBHCHMOCTH MapameTpoB oT
ncKkombIx. Omipezieniente napaMeTpos opouThl KA Ha 0CHOBe MeTOjja HaHMEHBIITMX KBa/|paToB.
4 g [Mera Horo Besur 1it aropuTyt 19 12 2 10 7 10 20 10
opbuTanbHOTO yBIKeHHst. OBIIas XapaKTePUCTHKA aropuT™a. [leKOMIMO3HIHS 3a/iaun
OLieHHBAHMS APAMETPOB SIHITTHUECKOH TPaeKTOpHH. VIaMepuTenbHas uHbopmarys,
HCTIONb3yeMast /ISt OLleHHBaHHs! TapaMeTPOB /UTHITHYECKOit opouThl. OlieH1BaHHe apaMeTpoB
OPHEHTAL}H TIOCKOCTH TPAeKTOPHH. OLieHMBaHKE TTapaMeTPOB TPAeKTOPHH, XapaKTePH3YIOLIMX
ee hopmy, pa3mepbl U OPHEHTALIMI0 (OKa/ILHOM MI0CKOCTH. OLieHUBaH1e BPeMeHH MPOXOXK/eHHs
KA nepurest. O yenouii
Pa3pnen 5. Merojb1 npor p KA. ITport P KA Ha
4 8 JUIUTE/TbHBIX uHTepBaax. P y 7 KA c 9 3 3 0 6 10 0 10
B Psi/ibl 10 CTEIEHSIM Ma/Ioro fapameTpa. MeToj| [OBUTKOBOIO CyMMUPOBaHHst
Bo3Mylenuii. [Tpornosuposanue HeIx KA.
Pa3pen 6. O M aHa/n3 BP 0 JIA. OcoGeHHocTi
4 8 ONpeyieNieHys U aHa/H3a BPALIATENLHOTO JIA. Vcxopnas W 10 4 4 0 6 10 0 10
MaTeMaTHUeCK1e MOE/TH, UCTIO/b3yeMble /U1 AHA/IH3 BPALLATe/LHOrO KA.
Paspien 7. Onpejie/ienue napameTpos Amxenns JIA Ha armocdepHom yuacTke nojera.
3ajjaua onpe/je/eHys U aHA/N3a JIBIKEHHs Ha aTMOCEPHOM ydacTKe MoseTa. JeKoMIIosHIus
3ajlaui CITyCKa 10 BPEMEHH, 110 COCTOSHHUIO H 110 CTPYKType. YpaBHEHNs IBHKEHNs CITyCKa.
4 8 TlapaMmeTpsl, H3MepsieMble TIPH CITycKe. MeTo/bl GU/IBTPAL{UH, HCIIOIb3YeMble TPH CITYCKe. 16 10 2 8 6 10 20 15
DHILTPALS TaPAMETPOB JBIKEHHS C HCIOb30BaHKeM (iibrpa Kaivana. MUHMMaKCHas
(HIETpaLA MapaMeTPOB JABKKeHHs. Mo/iepoBanHe 3a/iaun QHILTPALMH TapaMeTpoB
cryckaemoro JIA.
Paspien 8. On! H. 3az;aua onT 0
3MepeHHii. MeTo/{bI TOBBILIEHHsT TOYHOCTH KCIIEPUMEHTA/TLHOTO OMpe/ieeH s ABikerns JIA.
4 8 T1naH 1eTHOrO IKCrepuMeHTa. Kpurepnun onTUManbHOCTH M/1aHa SKCIIepUMeHTa. 7 0 0 0 7 10 10 5
Hab6nrogaemocTs. Beibop Mogeneit " O paci
/1aTbHOMEpOB.
Paspen 9. Onpefesienne NnapaMeTpoB o am
4 8 HcnbITaHmit. Bamctiueckie Tpaccsl. OnpeiesieHHe CKOPOCTH. DKCIIepHMeHTaTbHOe 6 0 0 0 6 10 10 10
KM TOB.
Bcero 3a 8 cemecTp 108 51 17 34 57 100 100 100
Bcero no juc 108 51 17 34 57 100 100 100
3.2. AyAMTOPHBIN NPAKTHKYM
Oobem,
Ne Homep 1 HauMeHOBaHUe pa3jena
Tema MPAKTUYECKOr0 3aHATUA ayA.
n/n AU CHMILIMHBI
yacoB
Pasgien 2. OrnpesiesieHre NapaMeTpoB
. |Onpezenenvie nonoxenus JIA 1o u3MepeHHbIM YIJIOBBIM KOOP/JMHATaM,
nBrbkeHust JIA 1o pesysibraTam M3MepeHUi
1 H3MepeHHbIM [a/IbHOCTAM, Orpe/ie/ieHre CKOPOCTHBIX ITapaMeTpPOB [BH)KEeHUA 10
6€3 MCI0/Ib30BaHUsI MaTeMaTH4e CKUX
o JIA, oripefiesierie 37eMeHToB opouthl KA.
Mozesierd ABY)KeHHs.
Pasnen 3. Onpe/esieHye napaMeTpoB
2 [BIDKEHUSA LJeHTPa MacC JIA Ha ocHOBe AHHPOKCI/IMEL[I/IH Ha OCHOBE MeTO/la HAUMEHBIIINX KBA/IpaTOB C ITOCTOAHHBIM 6
CIVI&XKWUBaHWA U3MEPEeHHBIX MapaMeTpoB 11aroM u3MepeHus.
[NBIDKEHUSA.
OrnpeiesieHre mapameTpoB opbutel KA, HauaibHBIX YCIOBUM HUHTErPUPOBAHUS
Paznen 4. OnpeiesieHre napaMeTpoB o
YPaBHEHUU [ABWKEHHUS KAB L[eHTpa/IbHOM I'DaBUTALMOHHOM I10J1€. OL[EHI/IBBHI/IG
3 |aBwkeHus LieHTpa Macc JIA Ha OCcHOBe 10
. TapaMeTPOB OpHeHTallK IJIOCKOCTU TPAEKTOPUU U OLleHHMBaHWe ITapaMeTPOB
AUHaMHUeCKOU MO/ e/Tn.
TPaeKTOpUU.
Paznen 7. OrnipefiesieHre napamMeTpoB
CDI/IJ'[]:TP&L[I/IS[ TiapaMeTpOB [BWXeHUs C UCII0/Ib30BaHKEM Cl)I/IJ'IprEl Kanmana.
4 |mBwkeHus JIA Ha aTMOC(hEpPHOM yJacTKe 8
MwuHUMakKcHast CbI/I]IpraL[I/IH TiapaMeTpOB JABWKeHUS.
Tiosiera.
Bcero 3a 8 cemectp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne Oo0bem,
/i HOMEP 1 HaMMeHOBaHHe pa3jie/ia JUCIUIITIHHbI Conep)l(al-me y‘leﬁHOl"O 3aidHUA qacoB
1 Pasgen 1. ®opmynMpoBKa 3a/jau 9KCriepUMeHTanbHoi  |VI3ydeHue rpelyCMOTPeHHBIX TTPOTrpaMMOii AAaKTHYe CKHX e/JUHHI] 6
6a/UTMCTHKH. T10 KOHCITeKTaM ]IEKL[l/Iﬁ u peKOMEH,E[yeMOi/‘I Jiureparype.
Pa3,qen 2. Onpe,qenemzle TriapaMeTpOB ABW)KEHHUSA JIA o MByquI/Ie TIpelyCMOTPEHHBIX nporpaMMoﬁ MV OaKTU4YeCKUX eTUHUL]
2 pe3ynbTaTam HBMGPEHHﬁ 66e3 HCITI0/Ib30BaHUS I10 KOHCIIeKTaM ]IEKI_[I/If/i u pEKOMEHAyeMoﬁ Jiireparype. BeinonHenue 7
MareMaTHyeCKux MOAEJ'[ef/i JBWO>KEHUSA. TIePBOr'0 IOMALITHEro 3aJaHus.
Paspen 3. OnpejeneHue napameTpoB JBWKeHUs LIeHTpa »
I/I3yqu1/1e npeayCMOTPEHHBIX TPOrpaMMOU JUJaKTHUe CKUX eJUHHUL]
3 |macc JIA Ha 0CHOBe CIVIaXKUBaHUA U3MEPEHHBIX . o 6
T10 KOHCTIEKTaM JIEKLIMU U PeKOMeH/lyeMOU JinTepaType.
TlapaMeTpOB [IB>KEHUS.
4 |Pasgen 4. OnpeiesieHre apaMeTPoB JBIKeHUs LieHTpa (V3yueHue rpe/yCMOTPEeHHbIX POrpaMMOi AUIaKTUYe CKUX eZIMHUL] 7
macc JIA Ha ocHOBe AHH&MHUECKOﬁ MO/JieJTn. TI0 KOHCITeKTaM HeKL[I/Iﬁ u peKOMeHAyeMOFI JiaTeparype. Beinonuenue
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BTOPOT'O [IOMALLIHEr0 3a/|aHusl.

V3yueHue rpe/jyCMOTPEHHBIX IPOrPaMMOM JUaKTHUeCKUX eUHUL]

5 |Pasgen 5. MeTozbl NPOrHo3upoBaHus JBrxeHus KA. - . 6
10 KOHCITEKTaM JIEKLJUM ¥ PEKOMEH/IYeMOU JIUTeparype.
6 Paspen 6. OnpefeneHue 1 aHaIMU3 BpallaTe/IbHOTO N3yuenue TIPe/lyCMOTPeHHBIX nporpammclﬁ IU/IaKTAYe CKUX e[JUHUL] 6
nBrokeHust JIA. T10 KOHCIIeKTaM JIeKLMi 1 peKoMeH/lyeMoil 1uTeparype.
7 Paszen 7. Onpepenenue napameTpoB ApikeHus JIA Ha  |/3yueHue npe/yCMOTPeHHbIX POrpaMMON AUIaKTUYeCKUX eZJMHUL] 6
aTMoc(epHOM yuacTKe riosera. 10 KOHCIIeKTaM JIeKL1i U PeKOMeH/[yeMOii 1uTepatype.
8 |Pasgen 8. OnTumansHOe raHUpOBaHUe U3MepeHui. Vzyuenne TIPEAYCMOTPEHHBIX TIPOTP aMM(lﬁ AMAAKTHIECKAX EAHHMN 7
T10 KOHCIIEKTaM JIeKIIWH 1 peKOMeH/[yeMoii tuteparype.
9 Pasgen 9. OnpefiesieHrie mapamMeTpoOB JIBK)KEeHUS 110 V13yueHue npeJlyCMOTPEHHBIX MPOrPaMMOH JU/JaKTUUeCKUX e/IMHHUL] 6
pesysibTaTaM J1abopaTopHbIX UCTIBITAHUH. 10 KOHCIIeKTaM JIeKLIMI U peKOMeH/lyeMOii TuTeparype.
Bcero 3a 8 cemectp 57
4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI
CEMECTP HEJE/I1 CEMECTPA
112|314 5 6 (7(8(9| 10 | 11 | 12| 13 | 14 15 16 17
8 TekK, [13 ap AP TekK, [13 ap 3au.

YcioBHbIe 0003HaUeHNS:

[IP — nuiarHOCTHUeCKast paboTa;

TexK — BOMpOCHI 7151 TEKYIL|ETO KOHTPOJIS;
13 — nomMalliHee 3a/jaHue;

3ay. — 3aueT.

TeKymuif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpEeMeHHbI€ NHTEPBaJIbl B C/IeYIOIUX d)opmax:

AUarHoCTHYeCKasa pa60Ta;
BOIIPOCHI [ijIs1 TEKYIIer0 KOHTPOJIS;
AoMalllHee 3aJaHue.

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOAUTCS B hopmax:
3aver.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. C. IlaneiruH, JI. H. JIbicenko, O. A. TonmervH. . MeTozsl MOZie/TMPOBaHUSI CUTYallMOHHOTO YIIPAB/IeHHs] JBIDKeHHEM Oe CITUIOTHBIX
JleTaTe/IbHbIX annaparos. M.: MamrHocTpoeHnue, 2012, 50 3K3.

2. E. A. MukpuH, ®. B. 3aruH. . BeefieHre B MexaHUKy I0/IETa U yTipaB/ieHWe KOCMUYeCKUMH arinaparamu. M.: M3a-so MI'TY um. H. 3.

Baymana, 2020, 20 3k3.

3. 1. JI. [letpoga, I1. [I. l'opoxoga, I1. FO. JlutBuHOBa. . OCHOBBI CTAaTHCTUUECKHUX METOZ[0B B iuHaMuKe ronéta. CI16.BI'TY "BOEHMEX"

M. [1. ®. YcruHoBa, 2019, 44 3k3.
4. J1. H. JTeiceHKo. . HaBezienue 6a/uticTrueckrx paket. M.: M3g-8o MI'TY um. H. O. Baymana, 2020, 50 3k3.
5. JI. H. JIbiceHKo. . BHeuHsis 6ammuctrka. M.: Y3g-Bo MI'TY um. H. 3. Baymana, 2018, 100 k3.
6. O. A. TonmeruH. . JkciepuMeHTasbHas 6aumcruka. CI16.6I'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2015, 60 k3.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:

1. M3Bectusi PoccuiicKoii akaZileMUu pakeTHbIX U apTUIITIEPUICKUX HayK.

5.4. TlepeueHb pecypcoB MH(OPMaLMOHHO-TeJIeKOMMYHHKALMOHHOH ceTH "MHTepHeT", He0OX0AUMBIX /11 0CBOEHHs! AUCLIUIIINHBI, 3/1eKTPOHHBIE

61O/IMOTeUHBIe CHCTEMBI:

1. https://urait.ru/ — O6pa3osaresbHas riardopma «HOpaiiT». [Iist By30B U CCy30B.;;

2. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 O0MBIIOH BEIOOD aKTyanbHOW JIMTEpaTyphI JJ1s1 Ballleii GUO/IMOTeKH B 37IeKTPOHHOM BHJE;;
3. https://e.lanbook.com/ — 3BC JlaHb;;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-6Ub/IMOTeUHas CUCTEMa;;

5. http://library.voenmeh.ru/ - SekrponHas 6ubiuoreka yHuBepcuteTa; — PyHpameHTtanbHas 6ubmioreka BITY «BOEHMEX» um. [I.®.

YcrHoBa.
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasbHast anekrpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToiHoTeKkCTOBast 3mekTpoHHast 6ub/moTeka Poccuiickoro ¢onza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMAaLMOHHBIN TOPTa TEXHUUECKOTro peryupoBaHus: Hopmel, paBuna, cTaHaapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlmoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIH.
5.5. TIporpammHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. VIHdopMaLMOHHbIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvatorumucs nocpezcreom VIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. obpa3syp1 PKT;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.

10 26201



TIpunoxenue 1
K paboueii nporpaMme JHCIHILTHHBI
OKCITEPUMEHTAJIBHASI BAJUVTUICTUKA

AnHoTanus pa6oueii MporpamMMsI

Jucyynimia SKCIIEPUMEHTAJIBHASL BAJUIMCTUKA siBisieTcss AUCLMIVIMHON 00si3aTesibHOM uyactd Gyioka 1 mporpammel
MOArOTOBKY MO HampaeieHuto 24.05.06 Cucmembl ynpaeneHus AemamedbHbiMU annapamamu. [TACLMIUIMHA peanu3yeTcsi Ha QakysnereTe A
PaketHo-KOocMuyueckod TexHuku BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadegpoit A5 JUHAMUKA U YIIPABJIEHUE ITIOJIETOM
JIETATEJIbHBIX ATITTAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUpOBaHKe KoMnemeHyuil:
OIIK-8 crioco6HOCTh TPOBOAUTL /[MHAMHUYECKHe pacueTbl CHACTeM YIPAB/IeHHUs JIeTaTe/bHbIMU arllaparaMy, IIPUMEHATb MeTOJUKH
MaTeMaThuecKOro U MoJIyHaTypHOTO MO/e/TMPOBAHUS AMHAMUYECKIX CUCTEM "TIOZBIDKHBIN 0OBEKT - CUCTeMa yIpaB/ieHus (CUCTeMa OpUeHTaLH,
crabuu3aLyy, HaBUraLyy, yIpaB/IeHus JBIDKeHeM)" ;
TICK-2.1 Crioco6HOCTb K IPOBe/IeHHI0 HayUHBIX UCC/Ie0BaHNI 1 Pa3pabOTKe MPOEKTHBIX pelleHHil B 06/1aCTH JUHAMUKU U CUCTEM YIIPaB/IeHUs
BIJIA;
TICK-2.2 CnocobHOCTh K pa3paboTKe METOAMK MWCC/IeA0BaHMS Oa//IMCTUYECKMX M JMHAMUYeCKHUX XapaKTepUCTHK NP MOZEIMPOBaHUM
TPaeKTOpHiA M0JIETOB.

Copiep>kaHye AUCLMIUIMHBI OXBaTbIBAeT KPYT' BOIIPOCOB, CBSI3AHHBIX C BUAAMU M3MepeHHH U M3MepUTeNbHBIMU CpPe[CTBaMU /ISl OIpefie/ieHus
rapaMeTpOB /IBIDKeHUs] pakeT, MeTOJ,aMH ONTHUMa/IbHOIO I/IaHUPOBaHUsl M3MepeHHil TapaMeTpOB JJBI)KeHHs] pakeT U KOCMUUYeCKUX ammaparoB,
MeTOoJaMH OIpeJiefieHHsi U aHaju3a I1apaMeTpOB [BIDKeHHs pakeT M KOCMHMYECKHX alfapaTtoB 10 pe3y/bTaTaM JIeTHO-06a/uTUCTHYeCKHUX
5KCIePUMEHTOB.

ITporpamMmotii JUCLMIUIMHBI NIPe/lyCMOTpPeHbI CIeAyIolie BUABI KOHTPOJIA:

TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTePBA/IbI B CIeYIOIUX GopMax:
e JMarHocTHYeckas pabora;
e BOIPOCHI JJIs1 TEKYIL[ero KOHTPOJIs;

¢ [OMalllHee 3aJaHue.

ITpoMeKyTouHas aTTecTal|s IIPOBOJUTCS B hopMax:
*  3aueT.

OO611jast TPYAOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTap/sieT 3 3.e., 108 u. IIporpaMmoii AUCLUIUTUHBI TIPEAYCMOTPEHbI JIEKIIMOHHbIe 3aHsATus (17
4.), TIpakTHUecKue 3ausaTus (34 4.), camocrosiTesibHast pabora cryzenra (57 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCIHILTHHBI
OKCITEPUMEHTAJIBHASI BAJTVTUICTUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyA0eMKOCTb 0CBOEHMS JUCLUIUIMHEI cocTaBnsieT 108 u., u3 Hux 51 4. ayAUTOPHBIX 3aHATHH, ¥ 57 4., OTBeZleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HanmenoBanue padoTsi Pekomenjyemas juTeparypa pru(::;w;xoc*rh,
Paszpen 1. @opMy/IMpoBKa 3a/a4 3KCIIePHMEHTA/IbHOH 0a/I/THCTHKH.
0. A. TormmeruH. . DKcriepuMeHTaibHas bammictuka: CI16.5I'TY
VI3yyeHue rpelyCMOTPEHHBIX TIPOrpaMMOit "BOEHMEX" um. []. ®. YcruHoBa, 2015 (BBesenue, I'nasa 1)
MIAKTUUeCKUX efIMHUL] IT0 KOHCTIeKTaM JIEKLUH 1 W. JI. Tletpoga, I1. [I. Topoxoga, I1. FO. JIutBuHOBa. . OCHOBBI 6
peKOMeH/lyeMoH JiuTeparype. CTaTUCTUYECKUX METOZOB B AvHamuKe nojiéta: CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2019 (I'1aBa 2)
Wroro no paspeny 1 6
Pa3pen 2. OnpepeneHue napamMeTpoB ABikeHus JIA no pesy/ibTaTramM H3MepeHHi 0e3 HCI0/1b30BaHUs MaTeMaTH4YeCcKUX Moye/1eH
JIBYDKEHUSA.
E. A. Muxkpus, ®. B. 3BsruH. . BeefjeHue B MeXaHuKy 1o/éra u
VI3yueHHe MpefyCMOTPEHHEIX POrPAMMOR yIpaB/ieHue KOCMAYeCKUMH arnapartamu: M.: 3a-so MI'TY um. H.
aKTUUeCKUX efIMHUL] 110 KOHCTIeKTaM JIeKLUH 1 9. Baymana, 2020 (Inasa 4)
DeKOMeH1yeMoii JiuTeparype. BHIMOHEHHE IEPROTO J1. H. JIeiceHKo. . HaBezieHue 6a/umicTueckux paket: M.: I3z-Bo 7
JlOMalIIHero 3a/1aHHs MI'TY um. H. 3. Baymana, 2020 (I'naBa 4)
’ O. A. TommeruH. . DKcriepuMeHTanbHas banmuctuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2015 (I'naBa 2)
Wroro no paspeny 2 7
Paspen 3. OnpepiesieHre napamMeTpoB ABI)KeHHs IleHTpa Macc JIA Ha 0CHOBe CIVIa)XHBaHMs H3MePeHHBIX IapaMeTPOB /IBHIKeHHUs.
VI3yuere peflyCMOTPEHHBIX MpOrpaMMOit . O. A. TonneruH. . OKcriepuMeHTanbHas bamcruka: CI16.BTTY
AMAAKTIHECKIX G TIO KOHCTIEKTaM JIEKIH 1 "BOEHMEX" um. [I. ®. Yctunosa, 2015 (I'naBa 3) 6
peKOMeH/lyeMoli JiuTeparype.
Wroro no paspeny 3 6
Paspen 4. OnpefiesieHre napamMeTpoB ABIKeHHs IieHTpa Macc JIA Ha ocHOBe JHHAMHYeCKOH MOye/IH.
Vsyuerye Ipe/y CMOTPEHHbIX TIPOrPaMMOi O. A. TommeruH. . DKcriepuMeHTanbHas dannmuctuka: CI16.BI'TY
. "BOEHMEX" um. [I. ®. Yctunosa, 2015 (I'n1aBa 4)
aKTUUeCKUX efIMHUL] 110 KOHCTIeKTaM JIeKLUH 1 .
o E. A. MukpuH, ®. B. 3BaruH. . BesieHre B MeXaHUKY 110/1éTa U 7
peKkoMeH/lyeMo#i iuTeparype. BeironHeHne BToporo T
JIOMALIHEro 3a/1aHHs, yrpaB/ieHle KOCMU4eCKUMU anmnaparamu: M.: M3g-so MI'TY um. H.
3. baymana, 2020 (I'naBa 2)
Wtoro no pasgeny 4 7
Paspen 5. Metojbl Npor{o3upoBanus Asikennsa KA.
VIzyyerue npe/lyCMOTPEHHBIX NPOrpaMMOH . O. A. TommeruH. . DKcriepuMeHTanbHas banmuctuka: CI16.BI'TY
/AMAGKTHYECKUX eMHHL] IO KOHCMEKTaM JIeKLMH 1 "BOEHMEX" i [T, ®. Yctusosa, 2015 (Iasa 5) 6
PpeKoMeH/lyeMoH JITeparype.
Nroro no paspeny 5 6
Paspen 6. OnpepesieHye 1 aHa/IM3 BpalaTe/IbHOro ABIkeHus JIA.
Visyuertie pe/lyCMOTPEHHbIX TPOrpaMMOii O. A. TonneruH. . OKcriepuMeHTanbHas bamcruka: CI16.BT'TY
. "BOEHMEX" um. . ®. YctuHoBa, 2015 (I'1aBa 6) 6
AUAAKTAUECKAX EAMHNLL IO KOHCHIEKTaM JEKLIH 1 JI. H. JIbiceHKo. . BHerunss 6aumctrika: M.: U3a-8o MI'TY um. H.
PpeKoMeH/lyeMoH JIuTepaTtype. 3. Baymania, 2018 (I'aga 2)
Woro no pasgeny 6 6
Paspen 7. OnpepiesieHne napamMeTpoB ABrkeHns JIA Ha arMocdepHOM yuacTKe moJiera.
O. A. TonneruH. . DkcriepuMeHTanbHas b6anmuctuka: CI16.BI'TY
VisyueHie Ipe/lyCMOTPEHHbIX POrpaMMOi "BOEHMEX" nm. [l. @. YctunoBa, 2015 (I'1aBa 7)
. A. C. [anbirus, JI. H. JIsicenko, O. A. Tonnerud. . MeTtogbl
MJaKTUUeCKUX eIMHUL] 110 KOHCTIeKTaM JIeKLUH 1 6
o MOZie/IMPOBaHUsl CUTYaL[MIOHHOT'O yTIPaB/IeHHUs [IBKEHUEM
PEKOMEHILYEMOH JIMTEpaType. 6eCIM/IOTHBIX JleTaTe/IbHBIX annaparoB: M.: MalHOCTpoeHue,
2012 (I'naBa 9)
Wroro no paspeny 7 6
Paspenn 8. OnTuMa/ibHOe IJIAaHHPOBaHHe H3MepeHHil.
V3yueHue NpejyCMOTPEHHbIX MPOrpaMMOoit . 0. A. TormmeruH. . OkcriepuMeHTaibHas bammictrka: CI16.5I'TY
AMAAKTHIECKAX EANHML TIO KOHCIEKTAM JEKLIMH 1 "BOEHMEX" um. [I. . Yctunoa, 2015 (Iiasa 8) 7
PpeKoMeH/lyeMoli JIuTepaTtype.
Wtoro no pasgeny 8 7
Pa3pen 9. OnpepesieHne napaMeTpoB ABMKEHMsI 10 pe3y/IbTaTaM J1ad0paToPHBIX HCIIBITAHUH.
VIzyyerne npe/lyCMOTPEHHEIX NPOrpaMMOH . O. A. TommeruH. . DKcriepuMeHTanbHas danmuctuka: CI16.5I'TY
/AMAGKTHYECKUX eMHNL] IO KOHCMIeKTaM JIeKLMH 1 "BOEHMEX" im. [I. ®. Yctusosa, 2015 (asa 9) 6
PpeKoMeH/lyeMoH JITeparype.
Wroro no pasgeny 9 6
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TIpunoxenue 3
K paboueii nporpaMme JJHCIHITHHBI
OKCITEPUMEHTAJIBHASI BAJUVTUICTUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora

e BOIMPOCHI /151 TEKYLLErO KOHTPOJISE;
e [lOMallIHee 3a/laHNE;

e 3auer.

KpuTepun orjeHuBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBogutcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He arTecTaLys;
e IIpH TIpaBU/ILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTawysi.

Bomnpocs! A/1s1 TeKyIero KOHTPOJIs
1) BannvcTryeckue Tpacchl Jijis onpeeseHus AMHaMUUeckUx xapakTepuctuk BITJTA.
2) DKcIlepUMeHTaIbHOe oTpejiesieHre ckopocTy JIA.
3) OkcreprMeHTaIbHOe OTpejienieHre Ko3¢uryeHTa 1060Boro cornpotusienys JIA.
4) DKcriepyMeHTaIbHOe OTIpefie/ieHre HOPMaIbHOM CHJIBI U ONIPOKU/IBIBAIOLIIEr0 MOMEHTA.
5) OnpefiesieHye nosoykeHys1 JIA 1o U3MepeHHBIM YIVIOBBIM KOOPJMHATaM.
6) OmnpesiesieHye mosioykeHYst JIA 1o U3MepeHHbIM JJa/IbHOCTSIM.
7) OnpefiesieHre CKOPOCTHBIX I1apaMeTPOB /IBIDKeHUsI.
8) Onpezienienue 31eMeHTOB 0pouThl KA.
9) I'pacdrueckuii MeTOZ| CI/Ia)KUBAHMUSI.
10) MeToz, HaUMeHbIINX KBa/[PaToB.
11) Anmnpokcumarnysi Ha OCHOBe MeTo/ja HaMMeHBIIMX KBaZIpaToB C MIOCTOSHHBIM 111arOM U3MepeHHUs..
12) IIpumeHeHMe MeTo/ja HAIMEHBIIIHMX KBaZIpaToB /IS OL|eHKY BeKTOpa Havya/lbHbIX YC/IOBUI MHTErPUPOBAHUS YPaBHEHUH [BIDKeHUs LIeHTpa
macc JIA.
13) IIpumeHeHe MeTo/ja HAMMEHBIIINMX KBaZIpaToB B C/Iyuae JMHeHHON 3aBUCUMOCTH H3MepsieMbIX TapaMeTPOB OT UCKOMBIX.
14) Onpepenenvie napamerpos opouTel KA Ha 0CHOBe MeTO7la HAMMEHBIINX KBaJpaToB.
15) MeTop, MakCMMasIbHOTO MPaB/0NoA06us.
16) Be3sbITepallMoHHBII a/ITOPUTM OIIpe/iesieHHst OpOuTanbHOro ABIKeHNs. OOIas XxapaKTeprUCTHKA anropuTMa.
17) OueHnBaHue TIapaMeTPOB OpPUEHTAIUH TJIOCKOCTU TPAaeKTOPUU.
18) OrnennBaHMe NTapaMeTpPOB TPAaeKTOPHH, XapaKTepH3yHOLINX ee GOpMy, pa3Mepbl ¥ OPHUEHTALUI0 (POKaTbHON IJIOCKOCTH.
19) OuenuBanue BpeMeHH npoxoxxaeHust KA nepures. OLieHuBaHYe Haua/IbHBIX YCIOBUH [JBIDKEHUS].
20) ITporHosupoBaHue ABwKeHUs: KA Ha iuTe/lbHBIX BpeMeHHBIX MHTepBajax.
21) Peutenve ypaBHeHui BikeHnst KA ¢ IOMOII[bIO pas3/iosKeHUs! B Psifibl IO CTeTIeHsIM MajIoro rapameTpa.
22) MeTo/, MOBUTKOBOTO CYMMHPOBaHHUS BO3MYLLiEHUH.
23) IIporHo3upoBaHye ABMKeHUS] MeXXIIaHeTHbIX KA.
24) OcobeHHOCTH OMpefie/ieHNst ¥ aHa/IM3a BpalllaTebHOTo ABIoKeHus JIA.
25) dunsrpanyst IapaMeTpoB ABIKEHUS CITyCKaeMOoro JeTaTe/IbHOrO amrapara ¢ UcIosb3oBaHueM ¢uibTpa Kanvana.
26) MuHMMakcHast pUIbTpaLys apaMeTpPoB ABWDKEHHS CITyCKaeMOro JIeTaTe/IbHOTO ammapara.

Tekyuii KOHTPOJIb YCBOEHHUsI yueOHOTO MaTeprara o paszesty AUCLATUTMHBI IPOBOAUTCS B JOpPMe OTBETOB Ha BOTIPOCHI 15 TEKYIL|Ero
KOHTPOJISL.
B ciyuae npaBU/IBHOTO OTBETa Ha 3a/JdHHBIN BOMPOC, KOHTPO/Ib CUMTAETCs MPOH/IeHHBIM.

JlomainHee 3ajaHue

[IomarHee 3aganre Ne 1 cOCTOUT B oIpe/ie/leHUH N1apaMeTPOB JieTaTe/IbHOTO arnrapara Wil KOCMUYeCcKOro arnrapara o pesyabsTaTamM
n3MepeHuii 6e3 NCMO/b30BaHMs YPaBHEHH JBYDKEHMsI.
[IomarHee 3azanue Ne2 BK/IIOUaeT BbIUMC/IeHHe NTapaMeTPOB allIPOKCUMUPYIOLLEro o/IMHOMA Ha OCHOBe Pe3y/IbTaToB U3MepeHui ¢
WCIO/Ib30BaHHEM MeTO/ja HauMeHBIINX KBa/[paToB.

OTuerT C IOMallHMM 3a/laH1eM Ipe/ICTaB/seTCsl B [IeYaTHOM UM 371eKTPOHHOM BHJE.

3aruta AOMAIIHero 3aaHus MPOXOAuT B opMe A0K/Iazia CTy[eHTa 10 BBIMOTHEHHOW paboTe U OTBETOB Ha BOTMPOCHI MPEIofaBaTelist.
OtuieHMBaeTCs TI0JTHOTA 0(OPMITEHHsT 0TUeTa, COOTBETCTBHE 33/JaHHI0, BEDHOCTD ITOyUeHHBIX Pe3y/bTaToB, CIIOCOOHOCTD UX OOBSICHHTB.
OTueT NpUHUMaeTCsl, ¥ paboTa CUMTAETCS BBITIOJIHEHHOM TIPY MOTy4YeHnH He MeHee 60% MpaBUIIbHBIX OTBETOB Ha 3a[JAHHbIE BOIPOCHI
TiperioziaBaTesst

BapuaHThbI JOMalIHUX 3a/jaHuii nipejcTaBiedbl B Y MK AUCLMIUIMHEL

3auer

VITOrOBBIN KOHTPOJIB 110 AUCLIMIUIMHE TTPOXOJUT B (hopMe 3aueTa. 3aueT BbICTABJISETCS MPU YC/IOBUU TIOTHOTO BBITIOJTHEHUSI BCEX
MEepOIIPUSTUH, TIPeyCMOTPEHHBIX IPaKOM KOHTPOJIbHBIX MEPOIIPUSITHH, T.€. TIPU BBIMOJIHEHUU U CZlaue [IBYX JOMallHUX 3a[laHui U
TIPaBWJILHOM OTBeTe Ha BOIPOCHI //Is1 TeKYI[ero KOHTPOJIsL.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB
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Bonpocst
4 8 Paspen 1. dJOpMynuBOBKa 3aja4 8 2 ) 0 6 10 10 10 hint
9KCIepHMeHTa/IbHON 0a/I/THCTHKH. TeKy1lero
KOHTPOJISI
Bonpocst
Paspen 2. OnpepiesieHye napaMeTpoB ISt
4 g |ABIKEHHS JIA no pe3y/ibTaraMm M3MepeHHuH 19 12 2 10 7 10 10 10 | TeKymjero
0e3 HCMO/Ib30BaHUS MaTeMaTHYeCKHX KOHTPOJIA,
Moje/iel [BIKeHHUs. IlomMariHee
3ajlaHue
Paspen 3. Onpepesienne napaMeTpoB Bornpocst
4 g |ABIDKEHMS LieHTpa Macc JIA Ha ocHoBe 14 8 ’ 6 6 20 20 20 ISt
CI/Ia)KHBAHHS H3MePeHHBIX TapaMeTpoB TeKyIIero
NBIDKEHHA. KOHTPOJISI
Bonpocsr
IIst
Paspen 4. OnpepesieHye napaMeTpoB TeKVILEro
4 8 |aBmkeHus neHTpa macc JIA Ha ocHoBe 19 12 2 10 7 10 20 10 KOH}T’H'LHH
AUHAMHYeCKOH Mo/ie/Td. o7,
JloMaliiHee|
3ajlaHue
Bonpocsl
4 8 Paspen 5. MeTopbl NPOrHO3UPOBAHMUSA 9 3 3 0 6 10 0 10 hint
nBrxkeHus KA. TeKyll|ero
KOHTPOJISt
Bonpocst
4 8 Pazpaesn 6. Onpepenenye U aHa/Iu3 10 4 4 0 6 10 0 10 hinte
Bpalare/bHOr0 ABKeHun JIA. TeKyL|ero
KOHTpOJIs1
Paspaen 7. Onpepenenre napamMeTpoB Bonj[iﬂocm
4 8 |aBmkeHus JIA Ha aTMoc(epHOM ydacTKe 16 10 2 8 6 10 20 15 A
TeKyIIero
moJera.
KOHTPOJISI
Bonpocsr
4 8 Paspen 8. 9HTHMaJIbH0€ IJIaHMPOBaHUe 7 0 0 0 7 10 10 5 hinte
H3MepeHHuil. TeKy1lero
KOHTDOJISI
Pazaen 9. OnpepeneHre napamMeTpoB BOH][;::CM
4 8  |ABIKeHMs MO pe3y/ibTaraM J1a0opaToPHBIX 6 0 0 0 6 10 10 10 A
” TeKy1lero
HCBITaHUM.
KOHTPOJISt
Bcero 3a 8 cemecTp 108 51 17 34 57 100 100 100
Bcero no pucijuniuHe 108 51 17 34 57 100 100 100
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Kpurepun orjeHuBaHusA

OIIK-8
Bonpocbl omkpbimozo muna:
Neo 1 OrjeHka siBseTCs , €CJIN ee [JUCTIEPCHS SB/IeTCS MUHUMAIbHOM, T.e. MeHbIIle IFCTIepCHH MoObIX PYTHX OLIEHOK, BBIYMC/IEHHBIX 10 BbIO(
Pa3MepHOCTH.
Neo 2 [I151 UCTIO/B30BaHKsl MMHAMAKCHOTO (M/IBTPA ISt OLIEHKH NapaMeTpoB JBIKeHust JIA HeoOXO/MMO 3HaTh Ha BO3MYLIEHWUsI.

Ne 3 Kakue parioTexHU9eCKre CHCTeMbI HEIIPePhIBHOTO M3/IyUeHHsI OCHOBaHbI HAa 3MepeHHH BeJIMYMHbI (ha30BOTO CABHTa CHTHAJIa, IPHHIMAeMOro Ha /IBe
U3MepUTeJTbHYI0 6a3y, U UCIIOb3YIOTCS [/1s OTpe/ie/ieH st HarpassieHust Ha JIA?

Ne 4 C nomounisto ypaBHeHust Keriiepa B 6e3bITepalliOHHOM a/IrOPUTMe OTpeziesieHrst OpOUTaIbHOTO JBHKEHUsT KOCMUUeCKOTO arriapara OLeHUBaeTcst

Ne 5 CKO/IbKO HaMpaB/ISIFOLIMX KOCHHYCOB HEOOXOMMO [I/Ist OITHCAHHsI BPaLLlaTe/IbHOTO [BI)KEHHSI JIeTaTe/IbHOTO aniapara, ABHKeHHe KOTOPOro OMHCHIBAETCS
ypaBHeHUAMU?

Ne 6 Kakoil npyHLUI ieHCTBYSL UMITY/IbCHBIX Pa/IMOTeXHUUEeCKUX U3MePUTe/bHBIX CUCTeM?

Ne 7 Kakumu criocobaMut MO)KHO pacCUMTaTh MoJIoKeHHe JIA 10 n3MepeHHbIM Ja/IbHOCTIM?

Ne 8 Kakue HeZioCcTaTKM MMeeT MeTo/| HauMeHbIIMX KBagparom (MHK)?

Ne 9 IMepeunciTe OCHOBHBIE 3TAllbI PELIEHHS 3a/jaukl OLIEHHBAHKS TIapAMETPOB /UTHIITHUYECKOH opbuThl KocMuueckoro armapara (KA) ¢ ucrions3oBannem 6
anropurMa?

Ne 10 ITepeunic/iiTe OCHOBHBIE BHIbI OIIMOOK M3MepPeHHUH 1 JjaiiTe NX KPAaTKYIO XapaKTepPUCTHUKY.
Bonpocbl 3akpbimoz2o muna:

Ne 1 ITepBasi cTaHuust U3Mepua: yron asumyta 90°, yron mecrta 45°. Bropast craHius u3mepuia: yron asumyta 180°, yron mecta 45°. ViameputenbHast 6aza 1
uMmeeT JIA B cucTeMe KOOpPZIMHAT, CBS3aHHOM C MepBoii CTaHLMen?

Yii Y2\

1) x1=-500 M, y1=500 ™, z1=0 wm;
2) x1=0 m, y1=500 ™, z1=500 wm;
3) x1=0 m; y1=500 m; z1=1000 wm;
4) x1=500 m; y1=500 m; z1=500 m;

5) 3a/1aua He UMeeT pelleHMs .
Ne 2 Bribepete Haubosee 001IIy0 CXeMy U3MEPeHH B CMBIC/IE MaTeMaTHUYeCKOrO U CTaTUCTUYECKOTO OTMCAHMSI.

1) HopManbHas afiAUTUBHAS;

2) HeHOpMarbHas a/lIMTUBHAS;
3) HopMarbHas HeaZlJUTUBHAS;
4) HeHOpMaJslbHas Hea/|IMTUBHas;

5) HUKaKasi U3 TIepeunC/IeHHbIX.
Ne 3 TTosoXXeHue TIJIOCKOCTH OPOUTBI KOCMMYECKOTO arapara OIpe/ie/seTcs:

1) yIr/ioM Hak/IOHeHusl;
2) ¢hoKa/IbHBIM TIapaMeTpoM;
3) [0/ITOTOH BOCXOZSIIIET0 y3/1a OPOUTEL;

4) UCTUHHOM aHOMaJvel;
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5) apryMeHTOM LIMPOTBL.
Ne 4 ConocTaBbTe HOMepa TO3HULMI Ha cXeMe C apaMeTpaMy, OMUCHIBAIOIMMH JBM)KeHHe KOCMUYEeCKOro armnapara.

‘Z

X, Y

A — npsiMOe BOCXOXK/IeHHe O;

B — fonrora BocxoAsILero y3ia opouTsl Q;
B — Hak/IOHeHHe OpOUTHI i;

I' — paguyc-BeKTop r;

I — ckioHeHue 6.
Ne 5 Kakue rmapameTphl ABMKEHHS] KOCMUYECKOTO arapar OIpeesIsiioT pa3Mepsl, OpMy U TIOI0KeHe OpOUTHI KOCMHUECKOTO arrapara B II0CKOCTH 0p6u1

1) poxanbHBIN TapamMmeTp OpOUTH;

2) apryMeHT LIMPOTHI TIepuress;

3) A0/roTa BOCXO/SLLEr0 y3/1a OpOUTHI;
4) 3KCLIeHTPUCHUTET OpPOUTHI;

5) HaK/JIOHeHHe OPOUTHI.
Ne 6 CorocTaBbTe HOMepa TO3HL{Hi Ha CXeMe C [lapaMeTpPamH, OIUCHIBAIOLMIMH [BH)KEHHE KOCMUYEeCKOro arifapara.
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A — 6onblIiiast 0Ch OpOUTHI 2a;

b — paguyc-BekrTop r;

B — apryMeHT IIMPOTHI Nepurest ;
" — aprymeHT IIMPOTHI U;

[ — ncriHHast aHomasus 9.
Ne 7 OnpefieneHue Haua/IbHbIX YC/IOBUM HHTErPUPOBAHKSI YPaBHEHUH /IBIDKEHUsI TI0 pe3y/IbTaTaM H3MepeHUit C NCII0/Ib30BaHUeM MeTO/ia B3BelIeHHBIX HauMe
MIPOBOJUTBCS C UCTIONB30BaHNEM KPUTepUsI:

1) J(x,,z)=[z—=U(t,x,)]

T

[z —=U (t,x,)];

—1

2) J(x,,z)=[z—=U(t,x,)] [z=U(t,x,)];

T

3) J(x,,z)=[z—U(t,x,)] Plz=U(t,x,)];

—~]

4) J(x,,z)=[z—U(t,x,)] Plz—=U(t,x,)];

T

5) J(X,,z)=[z—U(t,X,)] P '[z—U(tX,)l.

17 26201



Ne 8 UeMy paBHSIETCs JO/ITOTa BOCXO/SILETO Y3/1a OPOUTHI 1 YTo/1 HAKIOHEHHs OpOUTBI KOCMUYECKOTO amnrapara, 1306pa)KeHHOro Ha cxeme?

Ne 9

= - x

\“

1)Q=0°ui=0°%
2)Q=90°ui=0°%
3) Q2 =270°ui=90°%
4)Q=90°ui=90°%

5)Q=180°ui=90°
CornocTaBbTe 0003HaueHHsI 1 HAMEHOBaHUsI MaTpyL] B ypaBHeHUsixX ¢puibTpa KanmaHa:

B(t) =R (t)-C'(t):Q '(1);
dR
dt

T —1

1. A;
2. B;
3.G;
4.Q;
5.G;
A — Marpu1ia HHTEHCUBHOCTEH 1IIyMOB Hab/I0eHu;

b — maTpuLa k03hULIEHTOB yCUleHus;

18
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B — Marpuija HHTEHCHBHOCTEH IIIyMOB B CUCTEME;
I' — maTpuLa JMHAMUYe CKUX KO3 PULIEHTOB;

[ — marpuija Hab/O/leHst TapaMeTPOB JIBUKEHUSI.
Ne 10 CorocraBbTe HOMepa Mo3uLuii Ha cxeMe GecrinarOpMeHHON HHepLMaIbHOW HaBUrallMOHHOM CHCTEMBI 1 MOJTyYaeMble IapaMeTphl.

Qxt,)

Qxt)

AYC [——= [ F

g(to) to)

AKC |——>={llepecuer >

Axt)

J.
Tcsx )
A= N ANy A
E - VxO' Vy[]' VZU '
B wﬂ' wﬂ' wﬂ o
I = % VoeZo
lﬂl_ Ax1'Ay1'Az1'
IICK-2.1
Bonpocbl omkpbimozo muna:
Ne 1 OrnjeHka siB/IsieTCSt , €CJT OHA CXO[JUTCSI TI0 BEPOSITHOCTH K OI[eHMBAEMOM XapaKTePUCTHKe TPy 6eCKOHEYHOM yBe/InueHur 06bema BeIOOpE

Ne 2 O6GnacTb TPOCTPaHCTBa, KyJa MOXeT HpHﬁTH ynpasJ/isieMas AUHaMUu4yeCKass CUCTeMa C OrpaHUUYeHUAMHA Ha yIpaB/ieHre K 3aJaHHOMY MOMEHTY BpeMeHU
Ha3bIBaeTCsl

Ne 3 Kakas BelMuMHa XapakTepu3yeT CTOXaCTUUECKYIO CBSI3b MKy C/IyuyaliHbIMU BeJIMUMHAMH, T.e. 3aBUCUMOCTb, IIPH KOTOPOii H3MeHeHue OJHOW BeIMUKH!
TIPUBOJUT K U3MEHEHHIO YNC/IOBbIX XapaKTepPUCTHUK APYTOn?

Ne 4 C ucrniosib30BaHEM U3MePUTe/IBHBIX CPeJICTB MOIy4eHO U3MepeHre BeJIMUMHEI U(t) B BYX TOUKaX:
- npu t1=1 cex ul=4 eg;
- IpH t2=7 cex ul=22 ep.

quy PaBHAETCA 3HaUeHre BeJIMUWHBI U B MOMEHT BpEMEHHU tn=3 cex, TI0/Ty4UeHHOEe U3 alnpOoKCUMalUX pe3yibTaToB HBMGPGHHﬁ?
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0 ¢ ¢ t, t

Il

Ne 5 HaiiauTe OLIeHKH Be/IMYMH X ¥ Y B MOMEHT BpeMeHH t+At ¢ 1Cr0/Ib30BaHMeM MUHUMAKCHOTO (hM/IbTPa JJIsk 3HaYeHHi IpaHuL] MHPOPMALMOHHOH 06/1acTi
06/1aCTH ZOCTHXUMOCTH, IPUBEIEHHBIX HA PUCYHKE.

y ‘ W(t+At)

G(t+At, W(t)) \ Ty,c=170
™

}'},x=100

-

W 2((t+At)

By, =60

B =100 ¥,=200

0 X

Ne 6 Kakoii mpuHIuit paboThl KHHOTEO0/UTA?

Ne 7 Ha3oBuTe OCHOBHBIE CIIOCOOBI Onpe/ie/ieHyst oJIoKeHus1 JIA B IPOCTPaHCTBe, He0OXOANMOe MUHMMA/bHOE UKC/I0 U3MepUTe/IbHBIX CTaHLMH /1S 3TUX
C110c000B, UTO M3MepsIeTCs U KakKye MO3WL[FIOHHbIe 3/IeMEeHThI HCITOb3YIOTCS.

Ne 8 Kakue HegocTatku umeet GuibTp Kanvana?

Neo 9 Ilepeunc/iiTe OCHOBHBIE Iary peaay3aliiy alrOpUTMa MUHUMAKCHOW (H/IBTpALiV TTapaMeTpoB JBikeHust JIA.

Ne 10 Kakue onpegesnsitorpe (hakTopbl BIKSIOT Ha YC/IOBHSI TIPOBEEHHs N3MEPEHHUI U Pe3y/bTaThl nX 00paboTku?
Bonpocbl 3akpbimozo muna:

Ne 1 Ilpu TeneMeTpHUYeCKUX U3MepeHUsIX NTapaMeTpoB ABKeHHUs1 JIA:

1) usMepuTe/bHas anmnaparypa pasMeliaercs Ha JIA;

2) n3MepHTe/IbHasI alapaTypa pa3MellaeTcs Ha 3eMIe;
3) perucTpupylolias anraparypa pasmeljaercs Ha JIA;
4) perrCTpUpYOLIas annaparypa pa3MellaeTcs Ha 3eMIIe;

5) u3MepuTe/bHAs U PECMCTPHPYIOLIAs anaparypa pa3MelriaeTcs 1 Ha JIA U Ha 3eMile.
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Ne 2 O¢dekr [oriepa 0CHOBaH Ha TOM, UTO:
1) yacToTa IPUHMUMAEMOro CUrHala OT/IMYAeTCsi OT YaCTOThI Nepe/JaHHOrO Ha BeJIMYMHY MPONOPLIMOHA/IbHY0 OTHOCUTE/IBHOM CKOPOCTH;
2) ¢a3oBbli CBUT 0O0r0 rapMOHHUUECKOro KosiebaHusi IPY pacripocTpaHeHuH /o JIA o6paTHO NPONopLMOHaeH BpeMeHH 3arias/ibIBaHus;
3) Bpemst MeX/ly 30HAUPYIOLMMU UMITY/IbCaMH, OTPa’kaeMbIMH OT JIA, NPOTOpPLMOHaNBHBI CKOPOCTH JIA;
4) dazoBblii cABUT KoMebaHU, IPMHUMAaeMBbIX BYMsI aHTeHHaMu OT JIA, o6paTHO MponopIiMoHaneH ckopocTu JIA;

5) yacToTa NPUHUMaeMOro CUrHasa OT/IMYaeTCsl OT YaCTOThI Iepe/jJaHHOT0 Ha BeJIMUMHY NPONOPLMOHA/IbHYI0 BpeMeHH 3arias/iblBaHys CUTHasIa.
Ne 3 ComnocTaBbTe U3MepsieMble [lapaMeTpbl U TTO3UL[MOHHbIe 37IeMeHThI:

1. yron asumyTa u yrosa MecTa;

2. nanbHOCTB 70 JIA;

3. cyMMapHasl Ja/IbHOCTb JI0 IByX CTaHLIUN;
4. pa3HOCTD [JA/ILHOCTEH /10 IBYX CTaHLH;
5. OiVH yroJ1 U [jaJIbHOCTh;

A — cdepa;

B — runep6osnong;

B — OKpy>KHOCTB;

I' — snnuncong;

[ — npsimast.
Ne 4 ComocTtaBbre BU[, OLIMOOK U3MEPEHHI C XapaKTePHbIM rpa(HuKOM OIIHO0K U3MEepeHHiA.

3(H) 1 (0 2

A — aaauTHBHBIE OLIMOKY;

b — HeagauTHUBHBIE OINOKY;

B — cucteMatryeckue olmnbKy;
I" — cityyaiiHble OLIMOKY;

1 — rpy6ble ommoOKu.
Ne 5 Ecsit u3mepeHust IpOBeIeHbI HE3aBUCHMO JIPYT OT Jpyra C OAMHAKOBOW TOYHOCTHIO U OIIMOKHU M3MepPeHHit TIOAUHHSIIOTCS. HOPMA/IbHOMY 3aKOHY
pacripe/iesieHusi BEPOSITHOCTeH, MeTOZ, HAMMEeHbIIMX KBa/|paTOB I103BOJISIET M0y YHTh:

1) cMelIleHHbIE OLIEHKY;

2) HeCMellleHHbIe OLIeHKHY;

3) cocTosiTe/IbHBIE OLIEHKY;
4) HeCOCTOsITe/IbHbIe OLIeHKU;

5) s deKTrBHBIE OLIEHKU.
Ne 6 CorocTaBbTe 3HaUeHHe KCLIEHTpHUCHTETa OPOUTHI e 1 pOopMbI OpOUTEI KOCMIYECKOTO arirapara.
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A - runepborna;

b — OKpy’>KHOCTB;

B — snnmng;
I' — npsimas;
1 — mapa6ora.

Ne 7 UTO OTHOCHTBCS K MeTOZiaM (DUIIBTPALMH, HCTIOb3YEMBIM /iJIsl OLIEHKH BEeKTOpa COCTOSIHUSI YTIPAB/IsIeMOM CHCTeMBbI?
1) MeToz, HAUMEeHBIINX KBa/|paToB;
2) MeTOj, CTaTUCTUK Banbga;
3) metof, Bunepa;
4) metop, Kpbuioa-UepHOYCBKO;

5) metoz Kanmana.
Ne 8 C ucrionp30BaHiEM U3MePUTEJBHBIX CPeJCTB MOJIy4eHO H3MepeHre BeJIMYMHEI U(t) B IsTH Toukax. ConocraBbTe rpadUky (GyHKLUY, IPUBeJeHHBIX Ha
PHCYHKE, C HCIIOJIb3yeMbIM METOZO0M 00pabOTKH Pe3y/IbTaToOB U3MEPEeHHiA.
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A — 3KCTpanossiys;

b — nmapabonuueckast HHTepIIOJIALS;
B — nMHeliHas MHTePIIOJIALMS;

I' — nmuHeiiHasT anIIpOKCHMALVS;

[1 — napabosueckast anmpoKCHMaL{ys.
Ne 9 Ha cxeme paboThl MUHUMAKCHOTO (MJIbTPA Ha OZIHOM Liare 1o BpeMeHH BbIGepuTe 00/1aCTH, COOTBETCTBYIOL{HEe HH(HOPMALIOHHOM 06/1aCTH, MOTy4eHHO
pe3ysbTaTaM GUIBTparym.
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Ne 10 Onpefienvite NpsIMOYTO/IbHbIE KOOPAXHATHI JIA ec/iv cTaHLMS W3Mepua: JanbHOCTh 10 JIA 2000 M, yron asumyTa 60° rpag, yroa mecra 30°.

i

-1

Z

1) x=866 M, y=1732 M, z=1500 Mm;
2) x=1500 M, y=1000 M, z=866 Mm;
3) x=866 M, y=1000 M, z=1500 m;
4) x=500 M, y=1732 ™, z=866 Mm;

5) x=500 M, y=1000 M, z=866 M.
IICK-2.2
Bonpocbl omkpbimoz20 muna:
Ne 1 O6acTb NPOCTPaHCTBa, COBMECTHasI C Hab/IH0jaeMbIM CUCTEMO# M3MepeHHsT CUTHa/IoM, TapaHTHPOBAHHO COJiepKalljasi TOUHOe 3HaueHHe BeKTopa
COCTOSIHUSI CUCTeMBI Ha3bIBaeTCst .
Ne 2 IlepBasi cTaHLus U3Mepusa: yroi asumyTa 90°, yron Mecta 45°. Bropasi craHuus u3mepua: yroi asumyTta 270°, yron Mecra 45°. ViamepuresnbHast 6a3a
1000 m. Kakue koopzAuHaTh! UMeeT JIA B cucTeMe KOOPZMHAT, CBS3aHHOM C TIepBOM CTaHLeH?
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Ne 3 T'eomeTprueckoe MeCTO TOUEK, fi7Isi KOTOPHIX H3MepsieMbli TIapamMeTp eCTh BeJIMUMHA [TO0CTOSTHHAsI, IPUHSTO Ha3bIBaTh .

Ne 4 MeTonom Ha3bIBaeTCsl MeTOZ, 00paboTKY pe3y/bTaToB M3MepeHui, 00eceurBaroLiii BbINOTHEHHE YCI0BUsS
MaKCHMaJbHOI BeTMYMHBI TVIOTHOCTH BEPOSITHOCTH OMIMOOK M3MepeHHUH.

Ne 5 Kakoii MakCHMa/IbHOH CTelleH: MOKHO TIOCTPOUTH MOJIMHOM C MCII0/Ib30BaHHEM MeTo/ja HalMeHBIITHX KBaZipaToB, eC/I UMEIOTCSI Pe3y/IbTaThl U3MepeH:
HCKOMOro napametpa B 15 Toukax?

Ne 6 Kak pacrionararorcsi UsMepuTesibHasi TONOLeHTpUYecKas U TPUHBUUeCKas reoLleHTpUYecKasi CUCTeMbl KOOpAWHAT?

Ne 7 Kakue BH/Ibl U3MepeHHH IPUMEHSIIOTCSI IIPU JIETHO-0a/UIMCTHYeCKUX SKCIlepuMeHTax. [laliTe X KPaTKyt0 XapaKTepUCTHKY.

Ne 8 CpopmynupyiiTe o0LL[yt0 33ia4y M/IaHUPOBAHMUS JIETHOTO Ga/IMCTHUECKOTO SKCIIepUMEHTa.

Ne 9 IlepeuncinTe yacTo ynorpebssieMble KDUTEPHUH ONTHMa/IBHOCTH TUIAHOB 9KCIIEPUMEHTOB.

Ne 10 Kakvie Hanbosiee pacripoCTpaHeHHbIe 3a/jaui PELIAITCs C UCIIOMb30BaHUeM 6a/UTHCTHUeCKUX TPacc?
Bonpocbl 3akpbimozo muna:

Ne 1 /17151 “HepIMaIbHOM TeOLleHTPHUeCKON CHCTeMBI KOOP/IMHAT BbIOepeTe BepHble YTBEeP)KAeHHU:

1) Ha4ano cUCTeMbl KOOPAMHAT B U3MEPUTEIbHOM ITyHKTe;

2) ochb X HarpaB/ieHa Ha CeBep;

3) ock X Harpap/eHa B TOUKy BeCeHHero paBHO/IeHCTBUS 3eMIIH;
4) ock X HampaBJ/ieHa 110 Hy/1eBOMY MepH/UaHy;

5) ocb Y JIeKUT B TZIOCKOCTH 3KBaropa.
Ne 2 Kakoe ontuyeckoe U3MepUTe/TbHOe CPeiCTBO MO3BO/ISeT U3MepSITh JAaNnbHOCTb 10 JIA:

1) KUHOTEeO/0/UT;
2) KMHOTeJ1e CKOTT;
3) dboToTeomonuT;
4) nasepHbIil KHHOTEOZ0/IUT;

5) HUKaKye 13 T1epeurC/IeHHbIX.
Ne 3 C ucronib30BaHHEM Kakoro Crocoba onpezesieHust KOOpAuHaT JIA BO3MOXKHO Pean30BaTh OFHOMYHKTHYIO CXeMy H3MepeHu?

1) yrinomepHoro;

2) JaTbHOMepHOro;

3) yr/ioMepHO-Za/IbHOMEPHOT0;
4) cymMMapHO-/1a/TbHOMEePHOT0;

5) pa3HOCTHO-/Ia/TbHOMEPHOT 0.
Ne 4 XapakTepuCTHKa, OTpeesisioLiasi CTOXaCTUUeCKYIO CBSI3b 3HaUeHHH CIyJaitHOM (yHKIMH /s pa3/IMYHbIX MOMEHTOB BPEMEHH:

1) KoppensLMOHHast PYHKLWS;
2) k03¢hdULMEHT KOppeJIsLHY;
3) aBTOKOppesISALMOHHas (HYHKIS;

4) cpefjHeKBapaTHyeckoe OTKJIOHeHHe;
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5) KOppeJISILIMOHHAs MaTpULia.

Ne5 C TIOMOLIBI0 MeTO[a CTaTUCTUK Banb,qa B 6e3bITEpaL[I/IOHHOM aJITOpUTMe oripeesieHus OPGI/ITEUIBHOFO ABIDKEHHA KOCMUYECKOr'O arirapara OLeHHUBarT

TTapaMeTpBhI:

1) O/ITOTHI BOCXOASIIErO y3/1a OpPOUTHI;
2) ¢hokanbHOro mapaMerpa OpouTh;

3) UCTUHHOW aHOMAaJTMK OPOUTHI;

4) HaK/IOHeHUst OpOUTBI;

5) aprymeHTa IIUPOTEI ITepHrest OpOUTHL.
Ne 6 TTpubsikeHHOE Tpe/CTaB/IeHHe CJIOKHOM WK 3a[[aHHOM B Brjie Tabmiibl GyHKIMU 60j1ee IPOCTOi (HYHKIMOHAILHOM 3aBUCHMOCTBIO, UMEFOIIeH
MHHHMMaJ/IbHbIe OTK/IOHEHHsI OT UCXOZHOM (YHKIMH B 3alaHHBIX y3/1ax:

1) uHTEpnoONALKS;

2) anmnpoKcuMaLus;

3) pubdepeHIpoBaHue;
4) 3KCTpanoJsLus;

5) ;MCKpeTH3aLyst.
Neo 7 CornocTaBbTe ()OpMy/Ty ¥ XapaKTePHCTHKY JUCKPETHOW C/Iy4aifHOI BelTMUMHBI IPY ITPOBeZieHUH SKCIIePUMEHTOB:

9

A — pucriepcusi;

b — xopesuisiLioHHast QyHKLHS;

B — K03 duLMeHT KoppessiLuy;

I' — cpeHeKBazipaTUueCcKoe OTK/IOHEHUe;

[ — MaremMaTHUeCKoe OXKUZaHHe.
Ne 8 C ucronb30BaHHEM MeTO/ja HAMMEHBIINX KBa/[PaTOB BO3MOXKHO:

1) IPOBOAXTE aMIPOKCUMALIHIO;
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2) nIpoBOAHTH 06PabOTKY pe3y/bTaToB H3MepeHH;
3) MPOBOAUTD «C)KaThe» pPe3y/bTaToB U3MepeHUH;
4) nosyuaTh NPOMe)XXYTOUHble 3HaUeHust (PYHKLMY, 3a/JaHHOM Tab/IMuHO;

5) Bce TIepevrc/IeHHOoe.
Ne 9 Kakue MeTOZb! pellleHHst HeJTMHeHHbIX ypaBHeHH# NpH Ja/lbHOMepPHOM criocobe ornpejiesieHst KOOPAUHAT JIA MO3BOJISIOT TIOIyUHUTb KOHEYHOEe
aHa/IMTUUeCKOe pelleHne?

1) pelueHye 3a/lauu Ha JIMHEHOI OCHOBE;

2) pellleHHe 3a/jauy Ha JTMHEeapU30BaHHOM OCHOBE;

3) pelieHye 3aa4¥ METOZOM Npeobpa3oBaHHst KOOPAWHAT;

4) peliieHue 3a/jaud METO/IOM TT0C/Ie/IOBATE/IbHBIX TIPUOTKEHHUIA;

5) pelieHue 3aaun MetogoM laycca.
Ne 10 Ha cxeme paboThl MUHIMAKCHOTO (U/IBTPA Ha OHOM LiIare 10 BpeMeHH BbiGepHTe 06/1aCTH, COOTBETCTBYIOLIME 00/1aCTH JAOCTHXUMOCTH JIeTaTe/IbHOrO
armapara.
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