24.04.02 Cuctembl ynpasaeHUA ABUKEHUEM U HaBUraums
OuHasa popma 0b6yueHnsn, 2017 ropa Habopa

AHHOTaUuK pabounx Nporpamm AUCLUNANH

A3apoguHamuyeckue Tpyb6bl

Llenb gucunnamnHol:
- OCBOEHMeE CTyaeHTaMn GyHOAMEHTaNbHbIX 3HaHWUI B 06/1aCTM NPUKNAAHOM ra3oBoi AMHAMUKK;
- U3y4yeHue cnocobos BocnpounsseaeHMa 06TeKaHWs NeTaTeIbHbIX annapaToB B N1abopaTopHbIX

YC/I0BUSAX.

3a4a4uun ANCUUNANHDI:

e dopmupoBaHue 6a3oBbIX 3HaHWUI B 06/1aCTN NPUKIALHOM ra30BON AMHAMMUKMN KaK ANCLUMUMJINHDI,
MHTerpupyouwen obuedmsmnyeckyo n obLLETEOPETUYECKYIO NOATOTOBKY GU3NKOB 1 0becneymBaoLein
TEXHONOTNYECKNE OCHOBbI COBPEMEHHbIX MHHOBALMOHHbIX chep AeATeNbHOCTH;

¢ 06y4YeHMe CTYyAEeHTOB NPUHLMNAM CO34aHMA a3POANHAMMNYECKUX TPYD U CTEeHA0B, BbifiBAeHUe
0CO6eHHOoCTeN UX PyHAAMEHTAIbHbIX XapPaKTEPUCTUK B 3aBUCUMOCTM OT BOCMPOU3BELEHUA YC/IOBUIA
nosera;

e popmMpoBaHUE NOAXOA0B K BbIMONHEHWNIO UCCAEA0BaHMIA CTyAeHTamM B 061aCTU aBUALMOHHON U

KOCMWYECKOM TEXHMKWN B PaMKax BbIMYCKHbIX paboT Ha cTeneHb marucrpa.

B pesynbrate 0CBOEHMA AMUCUUNANHBI 0ByYaloWwmecs AOMKHbI

3HaTb:

MEeCTO M po/ib 06LLMX BONMPOCOB HayKM B HAY4YHbIX UCCNEA0BAHUAX;

coBpeMeHHble Npobaembl PUINKU, XMMUU, MATEMATUKY;

TeopeTnyeckne mogenv GpyHaameHTaIbHbIX MPOLLECCOB U ABIEHUN B GU3MKE U ee NPUIOKEHUAX;
NPUHLUNBI CUMMETPUM M 3aKOHbI COXPaHEHUS;

HoBelLIKne OTKPbITUA €CTECTBO3HAHUA;



NocTaHOBKY Npobiem GU3NKO-XMMNUYECKOro MOZEIMPOBaHNS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM eANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

3pPEKTUBHO MCNONL30BATb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAaYKN: MOHATUA, CYKAEHUS,
YMO3aK/IOYEHMSA, 3aKOHbI;

npeAcTaBUTb MAHOPaMy YHMBEPCAbHbIX METOA0B M 3aKOHOB COBPEMEHHOIO eCTECTBO3HaHMS;
paboTaTb Ha COBPEMEHHOM 3KCNEepUMEHTasIbHOM 060pya0BaHNY;

abCcTparnpoBaThCa OT HECYLECTBEHHbIX BAUAHUI NPU MOLEIMPOBAHUMN PeasibHbIX GU3NYECKUX
cUTyaumm;

NAaHMPOBATb ONTUMANbHOE NPOBEAEHUE SKCNEPUMEHTA;

BbIOPATb M PaccymUTaTb KOHTYP a3pOANMHAMMUYECKON TPYObI MK CTEHAA ANA 3aAaHHbIX YCNOBUMI:
yncna M, gaBneHusa, TemnepaTypbl U pacxoaa;

onpeaennTb ONTUMabHble COOTHOLIEHUA MENXKIY SN1eMEHTAMMU YCTPOMUCTBA.

Bnagetb:

NJIaHNPOBAHMEM, NOCTAHOBKOWN M 06PabOTKOI pe3ynbTaToB GMU3UYECKOTO SKCNEPUMEHT];
Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B 1abOPAaTOPUM HAa COBPEMEHHOM 3KCMEPUMEHTA/IbHOM
obopyaoBaHuu;

MaTeMaTUYeCKMM MOoAEeNNPOBaHMEM GU3NUECKUX 3a4aY;

BNAJETb METOAAMU pacyeTa reOMETPUUYECKUX Pa3MepoB 1 GOPM 3N1EMEHTOB aspoaMHaMUYECKMX
Tpyb, a TaKXKe MeToAamu onpeaesieHMa 1 pacyeTa rasaogMHaMUYeckux NapameTpoB NOTOKa B UX
paboueit YacTM 1 MO KOHTYPY C YYETOM peasibHbIX CBOMCTB rasa, Kak A/ PaBHOBECHbIX, TaK U

HepaBHOBECHbIX Npoueccos.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pa3fe bl Kypca:

e Aspobannucrtmyeckune Tpyobl

e AspoguHamuyeckue Tpybbl LO3BYKOBbIX CKOPOCTEN. BUAbl M HazHaYeHue.

e [unepckopocTHble AQT ¢ MIA-pasroHom.

e lVmnynbcHble AAT.

e Knaccudukaums runepssykosbix AAT. OcHOBHble 0cO6eHHOCTU rMnep3ByKoBbIX AAT.

e Knaccuueckume cxembl runep3BykoBbix AAT. MeToabl NonyyeHma BbICOKMX TemnepaTyp 1
JaBneHus.

e  KOHCTpYKTUBHblE 0COBEHHOCTU A03BYKOBbLIX AAT

e OcHOBHble ypaBHEHWA TeYEHUA ra3a B KaHanax.



e [Ipobaembl MOAENMPOBAHUA NPU TMNEP3BYKOBbIX CKOPOCTAX.

e Pacuet AAT 803BYKOBbIX CKOPOCTEWN.

e (Csepx3BykoBble AAT. OcobeHHOCTM cBepx3BYKOBbIX AT, XapaKTepuUCTUKM CBEPX3BYKOBOIO
noToKa.

e Conna, guddysopsbl, paboune yactn ceepxaBykoBbix AAT. 3anyck AAT.

e TpaHc3sykoBble AAT. Nepdopauns

e TpaHc3sykoBble AAT. Cnocobbl nosyveHma 6onblumx uncen Re.

e YpapHble AAOT. Tpybol agmabatnyeckoro cxkatms.

e DKCNepuMmeHTasibHasA aspoAnmHaMMKa. 3a4aum n metoabl uccnegoBaHuma. OcHoBHble TpeboBaHMA
K NocTaHoBKe akcnepumeHTos B AAT. Knaccudurauma AAT.

OcHoBHasa nuTepaTypa:

1. lyHes B.B. TeyeHus peanbHbIx ra3os ¢ 60/blMmM ckopocTaAMU. M.: dusmataut, 2007.

2. XaputoHoB A.M. TexHUKa 1 meToabl aspodusnyeckoro akcnepmmenTa. 4.1. Hosocmbupck: HITY,
2005.

3. MBaHoBa .M. n ap. TennotexHnyeckme namepeHuns n npnbopbl. M.: Nsgatenbckmii fom M3WU,
2007.

4. AradoHos B.MM. n ap. HepaBHoBeCHble GUINKO-XMMUYECKME NPOLLECChI B a3poAnHamumKe. M.:
MawwunHocTpoeHune, 1972.

5. AyHaes HO.A. Aapodusnyeckune nccnenoBaHUA CBEPX3BYKOBbLIX TedeHMn. M.: MalwnHOCTpoeHM e,
1967.

6. lopauH C.M., Cnhesunrep U.U. AspoanHammnyeckue namepenma. M.: Hayka. 1964.

7. XpnctnaHosmd C.A. MexaHuKa cnnowHom cpeabl. M.: Hayka. 1981.

8. Moyn A., TonH K. AspoamnHamuuyeckume Tpybbl 6onblumnx ckopocter. M.: Mup, 1968.

9. fleiy M.E. TexHu4YecKana razoguHammKka. M.: dHeprua, 1974.

10. Nosx U.J1. TexHnueckaa rugpomexaHuka. J1.: MawmHoctpoeHue, 1976.

11. Asayesckuii B.C. n ap. OcHOBbI Tenonepeaayun B aBUaLMOHHOM U PAKETHO-KOCMMUYECKOM
TexHuKe. M.: MawmnHocTpoeHune, 1992.

12. MapTbiHoB A.K. MpuknagHaa asapoanHammka. M.: MawunHocTtpoeHue, 1972.

13. Abpamosuu I'.H. MpuknagHas rasosas guHamuka. T.1, II. 1991.

14. Ugenbunk U.E. CNpaBOYHUK NO rMapaBanyeckum conpotnsaenHmam. M.: MawuHocTpoeHue, 1975.



BseaeHue B NpaKTUKY NIeTHO-UCNbITaTeNbHOM paGOTbI

LUenb AMCUMNANHDI:

- O3HakKoOmM1eHune CTyaeHToB C ﬂpaI-(TMKOﬁ OopraHunsaunn n nposeaeHuUA JNIETHO-UCMbITaTENbHOM pa6OTbI.

3a4a4m AUCUMNANHDI:

— OCBOEHMWE CTyAeHTamMM 6a30BbIX 3HAHWUIM B 061aCTU ANCUMNANH, OTHOCALMXCA K Kypcy
y4ebHO-/1eTHOM NOArOTOBKN IETYMKOB-UCTIbITATENIEN U BEAYLLMX UHKEHEPOB MO 3KCNepUMeHTasIbHbIM
paboTam 1 NeTHbIM UCMbITAaHUAM:

— npuobpeTeHne HABbIKOB NUNOTUPOBAHUSA CAMOIETOM M HaBbIKOB pPaboTbl BeAyLLEro UHXKeHepa no
NETHbIM UCMNbITAHUAM;

— npuobpeTeHne HAaBbIKOB NPAKTUYECKOTO BbIMNOJIHEHMUA CAMOCTOATENIbHO U C UHCTPYKTOPOM

MCNbITAaTE/IbHbIX PEXNMMOB Ha TPeHaXepe, Ha NUI0TaXXHOM CTeHAe U B pea/ibHOM NoaeTe Ha CaMoseTe.

B pe3ysibTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatowmecs ONKHbI

3HaTb:

MECTO M PO/1b 06LIMX BONPOCOB HAYKM B HAy4YHbIX UCCIeA0BaHMUAX B 061aCTU NETHbIX
nccneaoBaHU U UCMbITAHUIA aBUALMOHHOM TEXHUKK;

coBpemeHHble Npobaembl a3poaAMHAMUKN, AUHAMUKN U ynpaBneHus J1A;

HOBelLINe OTKPbITMA B 06/1aCTM aBMALMU N €CTECTBO3HAHMUS;

OCHOBHbIE MOJIOXKEHMA PYKOBOAALLMX AOKYMEHTOB NO NPOU3BOACTBY NONETOB, NETHLIM
ucnoitaHuam (NA).

YmeTb:

3pPEKTUBHO UCNO/Ib30BaTb Ha NPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAayKW: MOHATUA, CYKAEHMUA,
YMO3aK/tO4EHUS, 3aKOHbI;

npeacTaBuUTb NAHOPaMy YHUBEPCAbHbIX METOA40B M 3aKOHOB COBPEMEHHOIO €CTECTBO3HaAHMUS;
paboTaTb Ha COBPEMEHHOM 3KCMepUMeHTabHOM 060pyA0BaHUY;

abCcTparnpoBaThCa OT HECYLLECTBEHHbIX BANAHUIA NPU MOAEIMPOBAHUMN PeasibHbIX GU3NYECKUX
cUTyaumi;

NAaHMPOBaTb ONTMMA/IbHOE MPOBEAEHUE SKCNEPUMEHTA;

pa36MpaTbCH B MeTOANKaX NNETHbIX NCNbITaHWI;



pelwaTtb NPaKTUYECKUE 3a434MN NNETHBIX UCTbITAHUI U Pa3bupaTbCs B KOHCTPYKLMM JIA.

Bnagpetb:

NJIaHUPOBaHMEM, NOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GU3NUYECKOTO SKCNEPUMEHTA;
Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATENIbHOM PaboTbl B 7abopaTopumM Ha COBPEMEHHOM 3SKCNEPUMEHTA/IbBHOM
obopynosaHuy;

MaTeMaTU4YeCKMM MoAEeNNpoBaHMeM GU3NYECKUX 3a4aY;

OCHOBHbIMM HaBblKaMM TEXHUYECKOTO 06CnyKnBaHUA JIA, a TaKXKe MUMETb HaBblKW NMUIOTUPOBAHMUA

N CaMO/1IeTOBOXAEeHUA.

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE Pasae bl Kypca:

o [lokymeHTauma no opraHusaunm JINP n metoanku JINP

e [IpaKTnyeckas aspoaMHaMMKa

e  KoHCTpyKuma camoneTta

o  KoHCTpyKuma asuratena

e ABMAUMOHHOE 1 PaaMO3/IEKTPOHHOE 0bopyaoBaHME camoneTa

e  DKcnayaTauma aBMaLMOHHOW TeXHUKK, P13

e Hasurauma n camonetoBoXaeHue

e ABMaAUMOHHaA MeTeoponorna

e PaguocsaAsb U PTO nonetos

e  ABMAUMOHHAA NCUXONOTNA U MegMLUMHA

e [lapawTHO-CcNacaTenbHaA NoAroToBKa

o Metoaunkn JI1

e PaboTa BeayLLero MHxeHepa Mo NE€THbIM UCNbITAHUAM aBUALMOHHOM TEXHUKN U CUCTEM
BO34YLIHOrO CyAHa

o TpeHaxep. O3HaKOMIEHWNE C TEXHUKON NNNOTUPOBAHUA JIA, BbINOSIHEHUA C MUHCTPYKTOPOM U
CAaMOCTOATE/IbHO UCNbITATE/IbHbIX PEXKUMOB

e [loneTbl C MHCTPYKTOPOM Ha fK-18 ans 03HaKOM/IEHWSA C TEXHUKOM NMAoTMpoBaHua J1A,
CaMO/JIETOBOAEHNEM U BbINOJIHEHMA UCMbITAaTENbHbIX PEXMMOB.

e 3HaAKOMCTBO C AeATeNIbHOCTbIO UCMbITaTeNbHON Bpuraapi

e (06paboTKa maTepManoB UCMbITAHUI, COCTaB/EHNE OTYETA M ero 3aWuTa.

OcHoBHas nuTepaTypa:

1. Bo3ayLwHbIi KogeKc Poccuinckon @egepaumm.

2. depepanbHble aBUALMOHHbIE NPaBUIa UCNONb30BaHMA BO3AyLWHOro npoctpaHctea (PAMNN NBMN),
1998 .

3. dDep,epaanble aBMaALUMOHHDbIe npasuna «loarotosKa u BbINOJIHEHWE NONETOB B I'pa)-KLl,aHCKOﬁ



asnaummn PO», yteeprkaeHHble MNprkaszom MuHTpaHca Poccmn ot 31 mniona 2009 roga Ne 128
4. depepanbHble aBMaLMOHHbIE NPaBUaa NO NPOM3BOACTBY NOJETOB SKCNEPUMEHTAIbHOM aBUALLUK
(PAMM 3A-2000), 2000 .

5. MpaBuna paccieoBaHUA aBMaLMOHHBIX NpoucllecTsnin n nHumnaeHTos (MPAMMK), 2003r

Busyanusauums

LUenb AMCUMNANHDI:
- OCBOEHMeE CTyeHTaMM 3HaHUI N NPaKTUYECKUX HaBbIKOB B 061aCTV BU3yann3aLmMm mexaHn4eckmnx

NPOLLECCOB, B YAaCTHOCTU, B 061aCTM BU3yanmn3aLMmM TEHEHUI ra3a U KUOKOCTU.

3a4auv ANCUMNAUHDI:

- popmmpoBaHMe 6a30BbIX 3HAHMIN B 06/1aCTM BU3yaIM3aLMN MEXAHUYECKMX MPOLECCOB KakK
AVCUMUMNIMHDI, MHTErpupytlowei obuedmsnyeckyro U TeOpPeTUYECKYo NoAroTOBKY GU3NKOB-MEXaHUKOB
N MaTeMaTUKOB-MHPOPMATUKOB;

- obyuyeHme cTyaeHTOB NPUHLMMNAM CO34aHUA HOBbIX METOA0B BM3yann3aLmm TeYEHNN;

- popmmpoBaHMeE NOAXOL0B MCMOb30BAHMA CTYAEHTaMWN BU3yaiM3aLLMmM B CBOUX UCCeA0BAHNAX B

paMKax BbIMyCKHbIX paboT Ha cTeneHb MarmcTpa.

B pesynbrate 0CBOEHMA AMUCUUNANHBI 0ByYaloWwmecs AOMKHbI

3HaTb:

MEeCTO M pO/ib BU3yaiM3aL K B Hay4YHbIX UCCNEA0BAHUAX;

334,241 3KCNEePUMEHTAIbHOM a3po U r’MAPOANHAMUKM, pellaemble C MOMOLLbIO MeTOA0B
BM3yann3aumu;

TeopeTMyecKkme 0CHOBblI METOA0B BM3yaM3aLMK, UCNOJIb3YeMbIX B a3p0 U TMAPOANHAMMUKE;
aKCnepumeHTanbHoe o6opyaoBaHMe, NPUMEHAEMOe NpU BU3yann3saumu;

NPUHLMNbI 06paboTKM U306paKeHN;

HOBellUMe TeHAEHLMMN B Pa3BUTUN METOL,0B BU3YyaIM3aLLMK.

YmeTb:



NNaHMPOBaTb a30(PU3NYECKMI SKCNEPUMEHTA;

paboTaTb Ha COBpeEMEHHOM 3KCNepuMeHTaibHOM 060pyA0BaHUY;

NpPOBOAWTL NEPBUYHYIO 0B6PAabOTKY pe3ybTaToB BM3yan3aLLMM TEYEHWH;

WHTEPNPETUPOBATL PE3yNbTaTbl BU3yaU3aLMU TEYEHWUN.

Bnagpetb:

nJiaHMPOBaHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ybTaToB a3poPU3NYECKOro SKCNEPUMEHTA;
HaBblKaMM CaMOCTOATE/IbHOM paboTbl B nabopatopuu 1 B ALLT Ha coBpeMeHHOM

3KCNepMMeHTanbHOM 060pPYyA0BaAHUMN.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BsegeHwue B npeamer.

e unakue kpuctannbl. UI3amepeHune TemnepaTypbl U KacaTe/IbHOro HanpsaX<eHus.

e M3mepeHue Tens0BbIX MOTOKOB. TepMOMHAMKATOPbI N1aBAEHMA. TEPMOKPACKMW..

e  WNHTerpanbHble MeToabl BU3yann3aLmMmn nosia Te4eHUA, OCHOBAHHbIE HA MPEJIOMIEHMM CBETa.

e  /CTOYHMKM cBeTa U YD n3nyyeHms.

e Knaccumyeckne metobl BU3yann3aumm TeHEHNA HA NOBEPXHOCTY.

e JloKanbHble MeToAbl UCCNe0BaHNA NOTOKOB, OCHOBAHHbIE HA pacceMBaHUM CBETa.

e JIIOMUHeCUeHTHble MeTobl CCNe0BaHNA NOTOKOB.

e MerToz BU3yanM3aLmMm NpeaesibHbIX IMHUI TOKA U HANPsXKeHUsA TpeHUs (MeToZ rycToro macna).

e MeToa NtOMUHECLEHTHbIX NpeobpasoBaTtesnielt AaBaeHus

e MeToa NtOMUHECLLEHTHbIX Npeobpa3oBaTesieit TemnepaTypsl

e MeToabl MCCNeA0BaHUA NOBEPXHOCTHOIO TPEHUA U Npeae/bHbIX IMHE TOKa Ha OCHOBe
n3mepeHUA TOLLMHbI NIEHKM Macna. TeHAEeHUUW Pa3BUTMA METOA0B BM3yanM3aLMm TEYEHUI Ha
nosepxHocTu. Knaccndumkauma metoaos BU3yanusaLlmu.

e [lnpomeTpua n Tepmorpadus

e [IpMeMHMKU n3nydeHus, Pernctpauma nsobpaxeHnin. CKOpoCTHaA CbeMKa.

e Cnektpockonus.

o  ®dusMyeckmne 0CHOBbLI BU3yanm3aLmMm 1 061acTv NPUMEHEHUA BU3Yann3aLMM B MEXAHMKeE.

OcHoBHas nuTepaTypa:

1. B.M. boitko, A.M. Opuwmnu, A.A. Nasnos, B.B. NMnkanos TeopeTuyeckme 0CHOBbI U METOAbI
ONTUYECKOM AMArHOCTUKKN B aapodm3nYeckom sKcnepmmeHnTe. -Hosocnbupck: HIY, 2008

2. XaputoHoB A.M. TexHUKa n metoabl aspodusnyeckoro skcnepmmeHTa. Y.1. Hosocnbupck: HITY,
2005.

3. XaputoHoB A.M. TexHUKa 1 metoabl aspodusnyeckoro skcnepmmeHTa. 4.2. Hosocnbupck: HITY,

2007.



4. B.E.Mowapos, B.H PagyeHKo. HoBbIt MeToa, BM3yanm3aLmMm TeYEHUI HA MOBEPXHOCTU

aspoanHamunyecknx mogenei. // Natumkmn n cuctemsl. — 2010. - No5. - C.48-53.

BoeHHaA noArotoska

Llenb gucunnanHol:
MonyyeHne HeObXoAMMbIX 3HAHUI, YMEHWI, HABbIKOB B BOEHHOM 06/1aCTN B COOTBETCTBUM C
M36paHHON BOEHHO-YYETHOW cneumanbHOCTbio "MaTtemaTuyeckoe, NporpammHoe u MHGopmauMoHHoe

obecneyeHne GYHKLMOHNMPOBAHUA aBTOMATU3NPOBAHHbIX cucTem".

3a4a4m AUCUMNANHDI:
1. MpoxoKAaeHne CTyaeHTamMmu AncumnnianHbl "O6LecTBeHHO-rocy4apCcTBEHHAn NoAroToBKa'.
2. MpoxoxaeHne CTyaeHTaMnU ANCUMNNMHBI "BOoeHHO-CneumyanbHas noarotoska”.
3. MNpoxoxageHue cTygeHTamn gucumnaumHbl "Taktuka BBC".
A ya, ancy,
4. MNpoxoxaeHue cTyaeHTaMmn gucumnamHbl "O6Lasn TakT1Ka'".
5. MpoxoxaeHne cTygeHTamn aucumnamHbl "ObuieBoeHHas NoAroToBka'.
6. MpoxoxKaeHne CTyaeHTaMMU ANCUMNAMHBI "TaKTUKO-cneunanbHan Nnoarotoeka'.

7. Jonyck K caade 1 caayva NPOMeEXKYTOYHOM aTTecTaumu, NpeayCcMoTPeHHOM y4ebHbIM NaaHoM.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

no aucumnanHe "BoeHHo-cneunanbHaa NoarotToska':

1. npMHUMNbI NOCTPOEHMUA, GYHKLMOHNPOBAHMA U NPAKTUYECKON peasin3aLmm OCHOBHbIX aJiFOPUTMOB
ACY BBC;

2. Bzaumogelicteme anroputmos KCA obbeanHeHns BBC u MNBO, ACY coeanHeHns BKO B npouecce
60eBoM pPaboTbl, OpraHM3aLnmM U HeceHMA BOEBOro AeXKYpPCTBa;

3. 0COH6EHHOCTM NOCTPOEHMSA aITOPUTMOB YNpaBAeHNA YacTAMM (noapasaeneHuamu) 3PB, UA, PIB;
4. ocHoBbl nocTpoeHuns KCA KM u wrtaba o6beanHeHus BBC n NBO, ACY coeanHeHus BKO;

5. HasHayeHue, cocTaB, TEXHUYECKME XapPaKTEPUCTUKMN, yCTpOﬁCTBO M NpuHUUNbI CI)YHKLI,VIOHMpOBaHVIFI



OCHOBHbIX KOMMNNEKCOB TexHnYeckmx cpeacts KCA;

6. B3aumopaencrTeme pyHKLMOHaAbHbIX ycTpoiicTs KCA.

no aucumnamHe "O6LWECTBEHHO-TOCYA4apPCTBEHHAs NOArOTOBKa"

1. UcTopuio cnaBHbIX Noben POCCMNCKOro BOMHCTBA M PYCCKOTO OPYHKUS;

2. NOPAAOK OpPraHU3aLmMmn N NpoBeaeHNs MePONPUATUIA MOPANbHO-NCUXOA0TMYeckoro obecrneveHms B
nogpasgeneHuu;

3. OCHOBHbIle 3Tanbl pa3suTma BC PO;

4. uenu v 3a4a4m BocnuTaTeibHOM paboTbl B NoApasaeeHunm;

5. NopsaaoK opraHnsauum 1 NpoBeaeHns MeponpuaTUiA BocnuTaTeibHOM paboTbl B NoApasaeneHnu;
6. METOANKY MHANBUAYANbHO-BOCNUTATENbHOM PaboTbl C BOEHHOC/YKALLMMM, NPOXOAALLMMU BOEHHYHO
CNyK06Y No NPU3bIBY U NO KOHTPAKTY.

no aucumnnmHe "TakTnka BBC":

1. ocHoBbl 6oeBoro npumeHeHna Cun 1 cpeacTs BO3AYyLLHO-KOCMUYECKOTO HanageHUA BOOPYKEHHbIX
Cwun 6noka HATO;

2. NOpPAAOK U METOAMKY OLEHKM BO34YLIHOIO NPOTUBHUKA;

3. opraHu3aumio, BOOpyKeHue Yyactei u nogpasgeneruin NBO BBC;

4. 60eBble BO3MOXKHOCTM YacTeit u nogpasaeneHuii NBO BBC;

5. opraHusaumio maHeBpa noapasgenenuit NMNBO BBC;

6. OCHOBbI NOAFOTOBKW YacTen 1 nogpasaenernnin NBO BBC K 6oeBomy NpUMEHEHMIO;

7. OCHOBbI NN1AaHNPOBAHUA HOEBOro NPMMEHEHMS, CYLLLHOCTb U COoAepKaHMe 3abnaroBpemMeHHOM 1
HenocpeACcTBEHHOW NOArOTOBKM K 6oeBoMy NpMMeEHEeHUI0 YacTel 1 nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHuns 60eBbIX JOKYMEHTOB;

9. opraHusauuio 6boesoro aexypcrea 8 MNBO BBC;

10. ocHOBHbIe 3Tanbl U cnocobbl BeaeHUA 6oeBbix aelictenii B MBO BBC.

no ancumnanue "O6uWan TakTUKa":

1. OpraHN3aLMOHHO-LITATHYIO CTPYKTYPY OBOLLEBOMCKOBbIX NOAPA3AE/EHUN;

2. CYyWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMNbI BEAEHUA COBPEMEHHOMO 06 eBONCKoBOro 60s;
3. ocHOBbI 60€BOro NPMMEHEHNA MOTOCTPENKOBbIX NoApasaeneHuii CyxonyTHbIX BOUCK, UX boeBble
BO3MOHOCTY;

4. opraHM3aumIo CUCTEMbI OTHA, HAabOAEHMA, YNPaBAEHUS U B3aUMOLENCTBUS;

5. OCHOBbI OFHEBOr0O NOpPaXKeHMUA NPOTMBHUKA B 06LLEBONCKOBOM 6010;

6. OpraHn3auunio HenocpeacTBeHHOro NPUKPbLITUA U Ha3eMHOM 060pOHbI nosnunn nogpasaeneHna mn



06beKTOoB;

7. nocneaoBaTeIbHOCTb M coAepskaHue paboTbl KOMaHAMpPa B3BOAa (0TAeNeHUs) No opraHu3aLmm
obueBolickoBoro 60s, NnepeaBUXKEHUA 1M ynpaBaeHus nogpasgeneHnem B 6010 U Ha maplue;

8. OCHOBbI YNpaB/ieHMA U BCECTOPOHHEro obecneyeHuns 6os;

9. NOpAAOK OLUEHKN 06CTaHOBKN M MPOrHO3 ee U3MeHeHWU! B xoae 60eBbiX 4eUCTBUI;

10. ocHOBHble NpMembl U cnocobbl BbINONHEHWA 33434 MHXKEHEPHOro obecneyeHus;

11. HaszHauyeHue, KNacCUUKaLMIO NHKEHEPHbIX BOENPUNACOB, UHKEHEPHbIX 3arparkaeHnin n nx
XapaKTepPUCTUKY;

12. Ha3HayeHue, YCTPOMCTBO M NOPAAOK NPUMEHEHUNS CPeACTB MAaCKMPOBKM MPOMbILLIEHHOTO
N3roTOB/IEHUA N NOAPYYHbIX CPEACTB;

13. nocnenoBaTenbHOCTb U CPOKN GOPTUDMKALMOHHOTO 060pya0BaHNA NO3ULUM B3BOAA (OTAENEHUS);
14. o6wme cBeAeHMA O ALEPHOM, XMMMYECKOM, BUONOTMYECKOM U 3aXKUTAaTENIbHOM OPYXKWUK, CPeaCTBaAX
YmeTb:

no AucumnanHe "BoeHHo-cneuynanbHaa NoarotToBka':

1. TEXHNYECKMN FPAaMOTHO 3KCMYaTUPOBATb MaTemMaTUYecKoe obecrnevyeHme BbIYUCANTENIBHOMO
KOMMJIeKca B Pa3nnYHbIX cTeneHax 60eBoi roTOBHOCTM M obecneynBaTb 60eByto paboTy B yc10BUAX
aKTMBHOrO BO3AENCTBMA NPOTUBHUKA;

2. CaMOoCTOATe/IbHO Pa3bupaTbca B ONUCAHMAX U MHCTPYKLMAX Ha MaTemaTuyeckoe obecneyeHume
HoBbIX ACY BBC;

3. MeToanYecKM NPaBUAbHO M FPAMOTHO NPOBOAMUTL 3aHATUA C IMYHBIM COCTAaBOM MO MOCTPOEHUIO U
3KcnyaTauMm matematmyeckoro obecnevenus ACY BBC.

no aucumnamHe "Ob6LWECTBEHHO-TOCYAAaPCTBEHHAs NOArOTOBKA'

1. ueneHanpaBAE€HHO MUCMNO/1b30BaTb GOPMbI U METOAbI BOCNINTATENbHOM PaboTbl C Pa3/IMYHbIMU
KaTeropusmm BOEHHOC/YKaLLMX;

2. NPUMEHSATb METOAbl M3YYEeHUSA TMYHOCTU BOEHHOCAYKALLEro, CoLManbHO-NCUXONOTUYECKUX
NpPoLEeccoB, MPOTEKAOLWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no aucumnanHe "TakTnka BBC":

1. npoBOAMTbL ONEPATUBHO-TAKTUUYECKME pacUeTbl 6boeBbix BO3MOXKHOCTeM YacTen (noapasaeneHui)
MNBO BBC.

no aucuunnanue "Obuan TakTUKa":

1. nepeasuraTbca Ha none 60s;

2. 060py/.'l,OBaTb OANHOYHbIE OKOMbI ANA CTpe}'Ib6bI 13 aBTOMaTa U3 BCEX NOIOKEHUN, YKPbITUA ONA



BOOPYKEHMA N BOEHHOMN TEXHUKW;

3. oueHnBaTb 06CTAHOBKY (YTOYHATbL AaHHble 06CTAHOBKM) U MPOTrHO3MPOBATb €€ U3MEHEHWS;

4. paspabaTbiBaTb U 0GOPMAATb KAPTOUKY OFHA B3BOAA (OTAENEHUSA);

5. ocylecTBATb NOAFOTOBKY U ynpasaeHue 60em B3BoAa (oTaeneHusn);

6. N0/1b30BATLCA WTATHLIMM M TabENbHbIMU TEXHUYECKMMM CPEeACTBAMM PASMALMOHHON, XMMUYECKON
M BMONIOTNMYECKOM pa3BeaKU U KOHTPOIA, UHANBUAYA/IbHOW U KONNEKTUBHOM 3aLMTbl, CeunanbHoM
06paboTKku;

7. OLLEeHMBATb COCTOAHWE NOCTPaALAABLUErO M OKA3bIBaTb NEPBYH0 MEANLMHCKYIO MOMOLLb NPK
pa3NIMYHbIX BUAAX NOPAXKEHMA IMYHOTO COCTaBa;

8. ynTaTb TONOrpaduyecKme KapTbl U BbINOJAHATL USMEPEHUA MO HUM;

9. onpeaenATb N0 KapTe KOOPAMHATDLI Lenei, 6oeBbIX MOPALKOB BOMCK M OCYLLECTBAATb Lie/ieyKasaHue;
10. BecTv pabouyto KapTy, FOTOBUTb MCXOAHbIE AaHHble A1A ABUMKEHMA MO a3MMyTam B newem
nopsake;

11. opraHn30BbIBaTb M NPOBOAMUTL 3aHATUA NO TAKTUYECKON NOATrOTOBKE.

no aucumnsnHe "TakTUKO-cneymanbHaa NoaroToBKa':

1. BbINONHATb QYHKLUMOHaNbHble 06A3aHHOCTU AEKYPHOIO MHXKeHepa B cocTaBe H0EBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomMy NpMMeHEHUIO U ynpaBaaTb 60eBbiM pacyeTom LeHTpa ACY B
xoae BeaeHun 6oeBoit paboTbl;

3. NpoBOAWTbL NPOBEPKY NapameTpoB, onpegenaowmx 6oesyo rotoBHocTb ACY (KCA);

4. oueHMBaTb TeEXHUYEcKoe cocToAaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60€BOMY NPUMEHEHMNIO;
5. BbINONHATbL HOPMaTUBbI 60eBOM PaboTbI.

no aucumnamHe "O6LeBoeHHaA NOAroTOBKA":

1. BbINOJIHATb M NPABUILHO NPUMEHSATb NON0XKEHMA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIx Cun
Poccuiickoin Pepepaunmn B noBcegHEBHOM AEATENBHOCTH;

2. BbINONHATb 0653aHHOCTM KOMaHAMPA M BOEHHOCYXKALLLETrO nNepes NOCTPOEHNEM U B CTPOIO;

3. NPaBW/IbHO BbINOJIHATL CTPOEBbIE NPUEMbBI C OPYKMEM U Be3 OpyKUs;

4. ocylecTBAATb Pa3bopKy M cOOPKY aBTOMATa, MMCTONETA U NOAFOTOBKY K 60€BOMY NPUMEHEHUIO
PYYHbIX rpaHar;

5. onpenensaTtb N0O KapTe KOOPAUHATLI Lenewn;

Bnapetb:

no aAuvcumnaunHe "BoeHHo-cneuunanbHas noarotoBKka':

1. yctpoicteom KCA K, annapaTHbIM 1 NporpammHbiM obecnedeHnem mx GpyHKLUMOHUPOBaAHUS;



2. OCHOBbI 3aWMTbl UHGOPMALUM OT HECAHKLIMOHMPOBAHHOIO A0CTyNa.

no aucumnninHe "ObLWECTBEHHO-TOCYAAaPCTBEHHAA NOArOTOBKa":

1. OCHOBHbIMM NONOXKEHUAMM 3aKOHOA4ATE/IbHbIX AaKTOB rocyaapcTsa B 061acTu 3awmtbl OTeyecTsa.
no aucumnnauue "TakTnka BBC":

1. dopmamm 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHmin MBO BBC, mx
BNsiHMEM Ha paboTty ACY B uenom, paboty KCA nunu, 60eBoro pacuéra.

no aucuunamue "Obuian TakTUKa":

1. opraHu3aumnein coBpemMeHHOro obLLeBOMNCKOBOro 604 B3BOAa CaMOCTOATE/IbHO MW B COCTaBe POThI.
2. NPUHATUEM PELLEHUNSA C COCTaBeHMem 60eBOro NpuKkasa, HaBblKaMu I0KNAAa NPEeAN0NKEHUN
KOMaHAaupy.

no aucumnamHe "TakTUKO-CneumanbHaa NoAroToBKa":

1. meTogamu ycTpaHeHus cboeB 1 3aZepKek B paboTe nporpammHbIX U annapaTtHbix cpeacts KCA
ACY.

no aucumnnamue "ObLlieBoeHHaA NOAroToBKa":

1. WTaTHBIM OPYKUEM, HAXOAALLMMCA HA BOOPYKEHUM BoopyKEHHbIX cun PO,

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BoeHHO-cneumanbHasa NOAroTOBKa
e Ob6ulas TaKTUKa

e TakTnka BoeHHO-BO3AYLWIHbIX CUA
e BoeHHO-cneumanbHasa NOAroTOBKA
e 0O6wan TakTMKa

e TaKTUKO-cneumanbHasA NOArOTOBKA
e Ob6wWeBOEHHasA NOArOTOBKA

OcHoBHas nuTepaTypa:

1. CTpoeBoi1 yCTaB BOOPYKEHHbIX cna PP,

2. B.B. Anakunpgae, P.I. [lykos «CtpoeBaa nogrotosKka» og pen. Nl'eHepan-noakosHUKa B.A.
MepumcKoro (YuebHoe nocobue).M.: BoeHusaar, 1988. 336 c.

3. MeToauKa cTpoeBoit nogrotosku. (YuebHoe nocobue). M.: BoeHnsaar, 1988. 358 c.

4. PykoBoacTtBo no 5,45-mm asTomaty KanawHukosa AK-74. M.: BoeHunsaar, 1986. 158 c.

5. HactaBneHwue no cTpesnkosomy aeny 9-mm nucronet Makaposa (MMM). M.: Boenunsaar, 94 c.



6. HactaBneHue no ctpenkosomy aeny PyyHble rpaHatbl. M.: BoeHnsgaT, 1981. 64 c.

7. HactaBneHue no ctpenkosomy aeny. OCHOBbI CTPesibObl U3 CTPE/IKOBOro OpYKus. M3a. BTopoe,
ucnp. n gon. M.: Boenunsgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy»us, 60esbix MawnH U TaHKkoB CyxonyTHbIX Boick (KC CO, EM

n T CB-84). M.: BoeHunspaar. 1989, 304 c.

9. BoeHHasa Tonorpadua» / YuebHoe nocobue. Nog obu. Pea. A.C. Hukonaesa, M.: BoeHusaar. 1986.
280 c. nn.

10. «Tonorpaduyeckan noarotoska komaHampa» / YuebHoe nocobue. M.: BoeHnsaart. 1989.

11. MonocTos H0./N. PaboTa KomaHaMpa No KapTe U Ha MeCcTHOCTU. YuebHoe nocobue.

ConHe4yHoropck, TMnorpadua kypcos «Bbictpen», 1996.

BbluncantenbHblie meToAbl B MEXaHUKe

Llenb gucunnanHol:

- 3HAKOMCTBO CTYZEHTOB C YNC/IEHHbIMW METOZAAMM, LUIMPOKO MPUMEHAEMbBIMUN B MEXAHUKE KUAKOCTU U
rasa, a TakXKe B MexaHWKe TBEPLOro ynpyroro Tesa, obyvyeHne ux airopuTmam, KoTopble MOryT HbiTb
NCNo/Ib30BaHbl A1a peweHna 60bloro pasHoobpasusa GyHAaMEHTaNbHbIX M NPUKAALHbIX 33434

aspornapomMexaHMKM 1 NPOYHOCTM KOHCTPYKLMIA ieTaTe/IbHbIX annapaTos.

3agaum ANCUMNANHDI:
- 3Tn meToabl obecneunsatoT Hanbonee adHeKTUBHbLIA Ha COBPEMEHHOM 3Tane NyTb NOAy4YeHUA

pe3ynbTaToB 33434, ONUCbIBaeMbIX AMbdepeHLMaNbHbIMU YPaBHEHUAMM.

B pe3synbTaTe 0CBOEHMA AUCUUNANHDI o6yqarouj,mecs| AONTXKHbI

3HaTb:

d)YHAaMEHTaJ'IbeIe NOHATUA, 3aKOHbI, TEOPUU KNacCcMYecKom n COBpEMEHHOﬁ d)I/ISVIKI/I;
NOopPAAKN HACNEHHDBIX BE/IMYUNH, XapaKTepPHbIE ANA Pa3/INYHbIX Pa3aesoB ¢M3VIKVI;
coBpeMeHHble I'Ip06}'IEMbI (I)M3VIKVI, MaTeEMaATUKWH;

coBpemMeHHOe NoNoXKeHUN oen B npo6neN\e VI,CI,GHTM(bMKaLl,MM d)VI3M‘-I€CKVIX MexXaHN3MOB



LWymoo6bpa3oBaHMA B TYPOYNEHTHbIX TEYEHUSX;

Pa3HOBMAHOCTM COBPEMEHHbIX CMOCOH0B 3KCMEPUMEHTANIbHOIO UCC/IeA0BaHUSA WyMa TypOyaeHTHbIX
TeYeHU U pUsnYeckme NPUHLMMbI, HA KOTOPbIX OHM OCHOBaHbI

YmeTb:

abCcTparMpoBaTbCA OT HECYLLLECTBEHHOTO NPU MOAENPOBAHUM peasibHbIX GU3NYECKUX CUTYALNI;
No21b30BaTbCA CBOUMU 3HAHNAMU ANA pelleHnAa dDYHAaMEHTa}'IbeIX M NPUKNaAHbIX 3a4a4 U
TEXHONOTNYECKUX 3aaY;

Aenatb NpaBubHble BbiIBOAbI N3 COMNOCTaB/1IEHNA Pe3y/IbTaTOB TEOPUN U SKCNEPUMEHTAQ,
npon3BoauUTb YNCNIeHHbIE OLLeHKN NO NOpPAAKY BE/IMYUNHDI,

OenaTb KauecTBeHHbIe BbIBOAbI NPU NEPEXOe K Npeae/bHbIM YC0BUAM B U3yYaemblx Npobiemax;
BMAETb B TEXHUYECKMUX 3a4a4ax GU3NYECKOoe coaepkaHme;

OCBaMBaTb HOBble NpegMeTHble 061aCTH, TEOPeTUYECKME NOAXOAbI U SKCMEPUMEHTa/IbHbIE METOANKY;
BbIBOAUTb OCHOBHbIE YPAaBHEHMA Y NOHUMATb UX GU3NUYECKUIN CMbICA;

3¢ deKTUBHO MCNOb30BaATb MHPOPMALMOHHbIE TEXHOIOMMU U KOMMbIOTEPHYIO TEXHWUKY A1A
OOCTUKEHMA HEOBXOANMBIX TEOPETUYECKUX U MPUKAALHbIX PE3y/bTaTOB

Bnagetb:

HaBblKkammM ocBoeHMA 60abLIOro 06bema MHPopmaLnK;

HaBblKaMM caMoCToATeIbHOM paboTebl B NabopaTopmu n NHTepHeTe;

KY/IbTYPO NOCTAaHOBKN M MOLENMPOBAHNA PUINYECKMX 3aaY;

HaBblKaMM rPamMoTHON 06pPaboTKM Pe3ybTaTOB OMbITa M COMNOCTAB/IEHMA C TEOPETUYECKMMW AaHHbIMU;
NPaKTUKOMN UCCNef0BaHMA U PELIEHUS TEOPETUYECKMX U MPUKIAAHbIX 3343Y;

HaBblKaMW TEOPETUYECKOIO aHa/In3a peasibHbIX 3a4a4

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

e VYpaBHeHuA HaBbe-CTOKca B AMBEPreHTHO popMe, ONUCIBAIOLLME TEUYEHWA BA3KOIO
COBEpLUEHHOTO rasa. MocTaHOBKa 3a4,3a4M BHELWHEro o6TeKaHWA Tesl BA3KMM rasom. YpaBHeHus
HaBbe-CTOKca B AnBepreHTHOM popme B KPMBOMHENHOW cUCTEME KOOPAUHAT

e [locTaHOBKa 33434 BHeELWHEro o6TeKaHWs Te/l B pamKax ypaBHeHUI diiniepa.
XapaKTepuctuiyeckme CBOMCTBa ypaBHeHMI ditnepa M Hasbe-CToKca. MocTaHOBKA rpaHUUHbIX
YCN0BUI ANA ypaBHEHUN ditnepa

e [locTaHOBKa 334auu 414 ypaBHEHUN NorpaHUYHOro cioa MNpaHAaTas. XapakTepuctuieckue
CBOWCTBA ypPaBHEHW

o [loHATMe KecTKoM cuctembl auddepeHumanbHbIX ypaBHEHN

e MogaenvpoBaHue TYpbYNeHTHbIX TEYEHWUI

e MogaennpoBaHue XMMUYECKN HEPAaBHOBECHbIX MPOLLECCOB B BbIYUCAUTENLHOMN a3pogMHaMmNKe



MNMocTaHOBKa 3afa4 B MexaHMKe TBePAOro ynpyroro tesa

OCHOBHblE NOHATUA TEOPUM PA3HOCTHbIX CXEM AN 0ObIKHOBEHHbIX ANddepeHLnanbHbIX
YypaBHEeHUI (annNpoKCcUMaLLMa, CXOAUMOCTb, YCTOMUYMBOCTD).

MeTogapb! PyHre-KyTTa ans peweHuns 3agaum Kowm ans o6bIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHeHU. MHorowwarosble MeToAbl peLleHna 3aga4mn Kowm ana obbIKHOBEHHbIX
andoepeHLManbHbiX YpaBHEHWUIR. YCNOBHO yCTOMUMBbIE M aBCONOTHO YCTOMYMBbBIE PA3HOCTHbIE
meToAbl. ABHble U HeABHbIE PAa3HOCTHbIE CXEMbI

OCHOBHbIE NOHATUA TEOPMUM PA3HOCTHBIX CXEM AN KPaeBbIX 33434 0O6bIKHOBEHHbIX
anddepeHLManbHbIX YpaBHEHWUI (annpoKcMMaums, CXOAMMOCTb, YCTOMUYMBOCTb). Teopema
Nakca.

NHTErpo-MHTEPNONALMOHHDbIE METOA, PELLIEHUA KPAaeBbIX 3a4a4 A1 0ObIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHWA.

MeToabl TUNAa KOHEeYHbIX anemeHToB. MeTog bybHoBa-lanepkmHa

CBOWCTBA Pa3HOCTHbIX CXEM ANA MOAENbHOIO ypaBHeHUA: Bluxx+Aux=0. CeTouHoe yncno
PeltHonbaca. CBOMCTBO MOHOTOHHOCTU PA3HOCTHbIX CXEM

Cxema Kennepa ana peleHnn Kpaesblx 3a4a4 411 06bIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHeHu. O corilacoBaHHOCTU AnddepeHLmanbHbIX YPaBHEHWUN U TPAHUYHbBIX YC/I0BUIN
MeTog PuyapacoHa ana nosblWeHWA NopALKa TOYHOCTY.

MeTog npocToi utepaumm ana peleHma HeNMHEMHbIX CETOYHbIX YpaBHeHMn. CKopocTb
CXOAUMOCTU MeTo/a

MeTog HbloTOHa AN1A pelweHna HeJIMHEWHbIX CETOYHbIX ypaBHEeHUM. CKOPOCTb CXOAMMOCTH
metoga. MoauduumposaHHbin meTod HbtoToHa. MeTtoa HbloToHa-PadcoHa

Pa3HOCTHaA 3aga4a Ha COBCTBEHHblE 3HaYeHUA uUxx+2u=0

MoHATME 06YCNOBNEHHOCTU CUCTEM SIMHENHDBIX anrebpanyecknx ypaBHeHUN

ANropuTM BEKTOPHO-MATPUYHOM NPOroHKN. Teopema 06 YyCTOMYMBOCTM BEKTOPHO-MATPUYHOM
NPOroHKM

Metog aycca ¢ BbIbopom BeAyLLErO 3/1eMEHTa

MeTog npocToi utepauum gna pelleHma IMHENHbIX ypaBHeHU. MeToa NpocToi ntepauum c
OnNTUManbHbIM BblI6OpPOM.

MeToz nepeMeHHbIX HanpaBAeHUA ANA peLeHNa TMHENHbIX YPaBHEHUM

TpeyronbHble MeToabl ANA peLeHUA NMHENHbIX YPaBHEHNI

UTepaumoHHble MeToabl BapuauMoHHOro Tuna. MeTon MMHUManbHbIX HEBA3OK

MeTozbl NOCTPOEHMA PacyYETHbIX CETOK. Airebpanyeckme meToabl NOCTPOEHMA PacYeTHbIX
ceToK. MeToabl MOCTPOEHMNA PaCYETHbIX CETOK, OCHOBAHHbIE HA PeLUeHUM SINNTUHECKUX
ypaBHeHWU. MeToAbl NOCTPOEHMA PaCYeTHbIX CETOK, OCHOBAHHbIE Ha peLleHUK
rmnepboanNYecKnX ypaBHeHUI

A[anTMBHbIE pacyeTHbIe CETKU. ALaNTUBHbIE pacyeTHble CETKM BapUaLLMOHHOTIO TMNa

AHaNM3 YCTOMUYMBOCTM ABHBIX M HEABHBIX CXEM A1A YpaBHEHWI norpaHmMyHoro cos (MC)
MpanaTna

OueHKa NorpeLwHoCTN annpoKCMMALMKN CXeMbI C BECaMUM 411 YPaBHEHUA TENI0NPOBOAHOCTY.
Cxema NoBbIWEeHHOro NopaaKa annpoKCMMaLmMm ANA ypaBHEHWNA TeNJ0NPOBOAHOCTM.
Heobxoanmble 1 LOCTaTOYHbIE YCAOBUA YCTONYMBOCTM NO HAYaIbHbIM AaHHbIM CXEMbI C BECAMMU
ONA ypaBHEHMWA Ten/I0NpPoBO4HOCTH

BnouHblit meTog Kennepa ana pewenua ypasHeHnin MC MpaHatas. MeTtog KpaHka-HuKoncoHa
Ana peweHuns ypasHeHui MNC MpanaTtna. MeTtoz NoBbILWEHHOTO NOpAAKa TOYHOCTH MeTyxoBa ana
pelweHuns ypasHeHui MC MNpaHatna

Cxema Jlakca-BeHapodda ana pelueHma ypasHeHU diinepa. [ByxWwarosbliA BapnaHT CXeMb
Nakca-BeHapodda 1 cxema Mak-kopmaKa. Heobxoanmoe ycnosme yCTOMYMBOCTU CXeMbl J1aKkca-
BeHapodda



e [loHATME MOHOTOHHOCTM M Teopembl [04YHOBA O NOCTPOEHUM MOHOTOHHbIX PA3HOCTHbLIX CXeM

e MOHOTOHHaA cxema NepBoro M BTOPOro NopAaKa TOYHOCTU ANA YypaBHEHUA NepeHoca

e (CBOWCTBO MOHOTOHHOCTM Pa3HOCTHbIX CXeM. YC/I0BME HEBO3PACTaHMA NOJIHOW Bapuaumm

e JIMHeapu30BaHHbI BapMaHT MOHOTOHHOM CXeMbl NEPBOrO U BTOPOro NopALKa TOYHOCTU oS
ypaBHeHW diinepa

e HennHenHbIN BapMaHT MOHOTOHHOM cxembl F04yHOBa NEPBOro M BTOPOro NopsaAKa TOYHOCTH
ONs ypaBHeHul Jiinepa.

e MeTtog Pos gns npubnanKeHHOro pelweHuns 3agaum PumaHa

e [locTpoeHMe MOHOTOHHbIX PAa3HOCTHbIX CXEM AJ/151 MHOTOMEpPHbIX 33434 ra3oBOM ANHAMUKK

e MeToabl pelieHns ypaBHeHUn HaBbe-CToKca ¢ NpMMeEHEHUEM MOHOTOHHbIX Pa3HOCTHbIX
cxem.40

e MeToa KOHEYHOrO 3/1IeMeHTa A1 pelleHMsa YPaBHEHNN MeXaHUKU TBEPAOro ynpyro tena

e MeToz KOHEYHOrO 31IeMEHTa ANA PELUEeHMA YPAaBHEHNA MEXAHWNKMN KUAKOCTU U rasa.

OcHoBHasa nuTepaTypa:

1. YucneHHble meToapl pelleHuns 3a4a4 MeXaHWUKM CNNOLWHbIX cpes, [TeKCT] : LMKA Nekumi,
NPOYUTaHHbIX B NETHEN LIKO/E NO YMCeHHbIM meToaam, Kunes, 15 utoHs - 7 uiona 1966 r. / nopa pea,
O. M. benouepkosckoro ; Akaa,. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. MeToApl peweHmnsa CeTOUYHbIX ypaBHeHuI [TekeT] : yueb. nocobue gns sy3os / A. A. CamapcKkuii, E.
C. Hukonaes .— M. : Hayka, 1978 .— 592 c.

3. YncneHHoe pelleHne MHOFOMEPHbIX 334,34 ra3oBoi AuHamukK [Tekct] : [moHorpadwus] / nog pea,.

C. K. ToayHosa; [C. K. TogyHoB 1 gp.] .— M. : Hayka, 1976 .— 400 c.

UHTennekTyanbHble CUCTEMbI YNPAB/IEHUA NONETOM

Lenb AUCUMNANHDI:

- M3y4YeHne OCHOB COBPeMEHHOW Teopum B 061aCTH aAanTUBHbIX CAMOHACTPANBAIOLMXCA CUCTEM
ynpasBaeHA NOAETOM C 3/1IeMEHTaMMN UCKYCCTBEHHOIO MHTENNEKTa. B HacTosllee Bpems 3TO
Hanpas/iieHMe 3aHUMaEeT OA4HO U3 BeAyLLMX MECT B TEXHUUYECKMUX HayKaX M OTHOCUTCA K BaXKHOM

I'IpMKl'IaAHOVI OoTpac/n, TeCHo CBA3AHHOM C BbIYUCAUTENBHON TEXHUKOM.

3a4a4un ANCUUNANHDIL:



- aHa/N3 ANHAMMYECKUX CBOMCTB aBTOMATMUYECKUX CUCTEM Ha MOAENbHOM UK GU3NYECKOM YPOBHE U
33,3441 CUHTE3a A/IFOPUTMOB YNpaBaeHUs, GYHKLNOHANbHOM CTPYKTYPbl aBTOMaTUYECKOM CUCTEMBI C
3/IeMEHTaMM UCKYCCTBEHHOIOo MHTENNEKTA, ee NapaMeTPOB U XapaKTEPUCTUK, YA0BNETBOPAOLWMX
TpeboBaHMAM KauyecTBa - ObICTPOAENCTBMA U TOYHOCTH, A TaKKe 334341 NPOEKTUPOBAHUA CUCTEM
ynpasaeHua n nx oTpaboTKmM B NpoLecce UCNbITaHUi. Ha 6a3e matemaTnyeckux moaenen
NCKYCCTBEHHbIX HEMPOHHbIX CETeN, IKCNEPTHbIX CUCTEM C HEYETKOM JIOTUKOMN N APYTUX 91EMEHTOB
WCKYCCTBEHHOIO MHTE/ZIEKTA TEOPUA aAanTUBHbIX CAMOHACTPaMBAOWMXCA M 0OYYaOLUXCA CUCTEM
ynpaB/aeHnA NO3BONSAET M3yYaTb AMHAMUYECKME MNPOLLECCHI B aBTOMATUUYECKUX CUCTEMAX U
dopmurpoBaTh CTPYKTYPY U NapameTpbl COCTaBHbIX YacTel CI0XKHOMN AMHAMMUYECKON CUCTEMbI AN

npnaaHnAa peasibHbiM npoueccam ynpasaeHUA NONETOM KenaeMbIX CBOWCTB.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

dyHOAMeHTaNbHbIe MOHATUA U 3aKOHbI K1aCCUYECKOM U COBPEMEHHOW TEOPUM aBTOMATUUECKOTO
yNpas/ieHNA CNOXHbIMU ANHAMUYECKMMU CUCTEMAMMU;

NPUHUMNBI OpraHn3auumn, GyHKULMOHNPOBAHMA U NPOEKTUPOBAHUA TEXHUYECKUX CUCTEM
aBTOMaTM3MPOBAHHOIO YNpaB/ieHNA U UHPOPMALIMOHHDBIX CUCTEM;

npobnembl AMHAMWKKU NONETA U aBTOMATU3aLMM yNpaBaeHna nonetom J1A;

MeTOAbl aHaNN3a U CUHTE3A C/IOMKHbIX AUHAMUYECKUX CUCTEM;

COBPeMeHHOe COCTOAHUE uccneaoBaHui B 061actu pa3paboTkM cMCTEM aBTOMATU3UPOBAHHOIO
ynpasneHua NOAeTOM A5 NepPCnekTUBHbIX 06pa3L,0B aBUALMOHHON TEXHUKN;
3KCNepUMEHTa/IbHble OCHOBbI UCC/IEA0BAaHMI AMHAMUKM NOJETA U ynpaBaeHus J1A.

YmeTb:

abcTparMpoBaTbCA OT HECYLLLECTBEHHOTO NPU MOAEIMPOBAHUM peasibHbIX GUUYECKUX CUCTEM
(obbekTOB ynpaBneHus);

NPUMEHATb TeOPeTUYECKNe 3HAaHUA Ha NPaKTUKe Ana peweHna GyHAaMeHTabHbIX, MPUKNAAHbIX U
TEXHO/IOMMYECKMX 3aay;

pellaTb OCHOBHbIE 334a4M COBPEMEHHOW TeopUM B 06/1aCTV aAanTUBHbIX CUCTEM YNPABAEHUA
NONeTOM C CAMOHACTPOIKOM 1 0byyeHnem Ha OCHOBE 31eMEHTOB UCKYCCTBEHHOTO MHTE//IeKTa:

® CUHTE3 a/IfOPUTMOB HEMPOCETEBBIX, SKCNEPTHBIX U TMOPUAHBIX CUCTEM C HEYETKOW JIOFUKON,

O6€CI‘IeLIMBaIOLLI,VIX onTuMasJsibHOE Ka4ecCTBO nepexoaHblX NPOoL,eCcCoB B KOHTYpE ynpaBaieHNA B CMbliC/ie



3aZlaHHbIX KpUTEpMeB, He0bxoaMMmoe BbICTpoaencTBUE U TOYHOCTb CTabunmsaumm Tpebyembix
KOOpAMHaT;

® aHaU3 YCTOMNUYNBOCTU, YPaBHEHUIN HACTPOMKU BECOBbIX KO3IGDUUMEHTOB HEMPOHHOW CETU, CBOWCTB,
ONHAMUYECKUX NOKasaTeiel KayecTsa M TOYHOCTM CUCTEM aBTOMATU3UMPOBAHHOIO YNpaBaeHUA
nosieTom;

* MOZeNMPoBaHME CUCTEM aBTOMATU3MPOBAHHOIO YNPaBAEHMA NONETOM C 3/1eMEHTAaMMU UCKYCCTBEHHOTO
WHTENIEeKTa Ha OCHOBE BbIYUCAUTE/IbHbIX CPEACTB U NPEAMETHO-OPUEHTUPOBAHHbIX MPUKAALHbIX
nporpamm;

OenaTtb NPaBu/bHbIE BbIBOAbI M3 COMOCTABAEHMA PE3Y/IbTAaTOB TEOPUU U SKCMEPUMEHTA;
NPOM3BOAUTb YNCIEHHbIE OLEHKMN MO NOPALKY BENNUYUHDI;

[enaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoe K Npeae/ibHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAETb B TEXHUYECKUX 3aa4ax GU3NYECKOe CcoaeprKaHue;

ocBauBaTb HOBble NpeagMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI, aHAIMTUYECKME U
3KCMNepMMeEHTaIbHblE METOAMNKM;

3¢ EKTUBHO MCNONb30BaTb UHPOPMALIMOHHBIE TEXHONOTMU U KOMIMBIOTEPHYIO TEXHUKY AN
OOCTUXKEHMA HEOBXOANMMBIX TEOPETUYECKUX U NPUKALHbIX Pe3yNbTaToB.

Bnagetb:

06WKUM NOHATUNHBIM annapaTom;

HaBblkamu ocBoeHuA 6onbluoro obbema HPopmaumu;

Ky/IbTYPOM NOCTaHOBKU GU3NYECKUX 33434 U MOZENMPOBAHMUA CNIOMKHbIX CUCTEM;

NPaKTUKOMN UCCNeA0BaHUA U PELLIEHUA TEOPETUYECKUX U MPUKNALHDBIX 33434 B 061aCTU MEXaHUKK
noseta un ynpasneHua J1A;

NPaKTUYECKMMU HaBblKaMU MOZENIMPOBaHMA 3a4a4 MeXaHUKKU NoieTa 1 ynpasneHus J1A;
HaBblKaMM rPaMOTHON 06paboTKM pe3ybTaTOB IKCMEPUMEHTOB M CONOCTaBIEHUA C

TEOPETUHECKUMU AaHHbIMU.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BeeaeHue. OCHOBHble MOHATUSA, 33434M, NPOHAEMbI M NEPCNEKTUBLI BHEAPEHWUA
WHTENIeKTYasIbHbIX CUCTEM YMPABAEHMA NOJETOM Ha OCHOBE TEOPUU UCKYCCTBEHHbIX
HenpoHHbIx ceTelt (MHC), aKCnepTHbIX CUCTEM C HEYETKOMNOTMKON U TMBPUAHbIX HEMPOHHbIX
ceTeM.



OCHOBHbIE NOIOKEHWUA TEOPUM HEMPOHHBIX ceTel. CTPYKTYpa U CBOMCTBA MCKYCCTBEHHOTO
HelpoHa. CTPYKTYpPbl MCKYCCTBEHHON HEMPOHHOM ceTU. AKTUBALMOHHbIE QYHKLUMK.
YHMBepCcaibHble aNNPOKCUMUPYIOLLME CBOMCTBA HEMPOHHbIX CETEN.

Knaccndumkauma HeMpoHHbIX ceTel n ux ceoicTea. CeTn ¢ 06paTHbIMM CBA3AMM U NPSMOTO
pacnpocTpaHeHuA.

O6yyeHne HEMPOHHbIX ceTelh. ANTOpPUTM 06PATHOTO pacnpocTpaHeHna. AAropuTmbl obyyeHme ¢
yuntenem n 6e3 yuntena. ANroputmbl 06y4eHUs MHOTOCNIOMHbIX HEMpOCeTeln B peasibHOM
BPEMEHMU

MpumeHeHWe HeMpPOHHbIX ceTel M 6a30Bble CTPYKTYPbl HEMPOCETEBbIX AMHAMUYECKMUX CUCTEM.
MHOrocn0oMHbI NepcenTpoH. HelipoHHble ceT BCTPEYHOro pacnpocTpaHeHua. HepoHHble
cetn Xondunga n XammuHra. Cetu ¢ pagmanbHbiMu 6asMCHbIMM 31eMeHTamuK. BeposaTHOCTHanA
HelpoHHan ceTb. 0606LLEHHO-pPerpeccCMoHHan HeMPOHHaA ceTb. JIMHENHbIE HEMPOHHbIE CeTHU.
CuUrma-nm HeMpoHHble ceTU. KneTouHble aBTOMaTbI.

McKycCcTBEHHbIE HEMPOHHbIE ceTu B ynpasaeHnn. IGPeKTUBHOCTb HEMPOHHbIX ceTelt. TeopeMmbl
o nonHote. NaeHTUdPUKauma 1 nporHosnpoBaHue ¢ nomolubto MHC. YnpasneHne n moagenm
HENPOHHbIX ceTel gna ynpasnenus. AuddepeHumanbHble ypaBHEHUS NPOLLECCOB
npeobpasoBaHNA N HACTPOMKU MHOTOCNOMHbIX HelpoceTen. MoAMHOMMANbHbBIE HEMPOHHbIE
cetn. HenpoHHaa Curma — Nu cetb. MHC npAaMoro pacnpocTpaHeHns ¢ OA4HUM CKPbITbIM C/IOEM.
OrpaHUYeHHOCTb U CTabUANU3NPYEMOCTD.

MeTozbl cMHTe3a cucTem ynpasiaeHusa. CUHTE3 peryaaTopoB Ha OCHOBE HEJIMHENHOTO
npeobpasoBaHns nepemeHHbIX. CUHTE3 HEMPOCETEBbLIX CUCTEM HA OCHOBE METOAa afanTUBHOIO
ynpasaeHusa. Mpamoe aganTUBHOE yrnpasBaeHUe 3aMKHYTbIM KOHTYPOM MO NOJIHOMY BEKTOPY
COCTOAHWM. MHamnyeckan obpaTHaa MmoLenb ANA HeJIMHeNHOM cuctemol. Mogenb cuctemsl
ynpasieHuA C A0MNOJIHEHUEM HEMPOHHOM CeTbto. AHAN3 YCTOMUYMBOCTU 3aMKHYTOM CUCTEMDbI U
YPaBHEHWA HACTPOMKN BECOBbLIX KO3PPULMEHTOB HEMPOHHOM CETU

HeueTKkne mHoxectBa. OCHOBHbIE XapPaKTEPUCTUKN HEYETKMX MHOKecTB O MeTogax NoCTpPoeHUA
YHKLMIA NPUHAANEKHOCTM HEYETKMX MHOMKECTB. Onepaumn Hag HEYETKUMMN MHOXKECTBAMM.
HeueTKne U AMHIBUCTUYECKME NepeMeHHble. HeueTKne uncna. Onepayum Hag HeYeTKUMMU
yncnamm.

HeueTkue BbiBoAbI. Anroputm Mamdani. Anroputm Tsukamoto. Anroputm Sugeno. Anroputm
Larsen. YnpoueHHbI aIfOpUTM HEYETKOro BbiBoAa. MeToabl NpMBeAeHUA K HETKOCTMU.
leHeTU4YecKme anropuTmbl. MpeacTaBneHne reHeTMYeCKoN MHPopMaLmn. FeHeTuYecKkne
onepaTopsbl. MpenmyLLecTBEHHOE NPABO PAa3MHOXKEHUA CUNbHENLLINX.

leHeTUYeCcKMe anropuUTMbl M UCKYCCTBEHHbIE HEMPOHHbIE CETU KaK HOBaA Napajurma B
ynpaBaeHUn N MOLENNPOBAHUN CUCTEM.

He#poceTeBble MeTOAbl NOCTPOEHUSA OTKAa30yCTONYMBbLIX CUCTEM.

HeueTKasa noruka B MOCTPOEHNN OTKA30yCTOMUYUBBIX CUCTEM.

Mcnonb3oBaHMe 3BOJIIOLNOHHBIX aITOPUTMOB 414 NOCTPOEHUA OTKAa30YCTOMYMBbLIX CUCTEM
ynpaBaeHna NOSETOM.

Cuctema ynpas/ieHuUA yr10BbIM ABUXEHNEM BEPTOJIETA Ha OCHOBE UHBEPCHOM MOLENN U
aJanTUBHOM HEPOHHOM ceTw.

CucrtemMa ynpasaeHUA TPAEKTOPHbIM ABUXKEHMEM BEPTONETA Ha OCHOBE HEMPOHHOM CeTu Ans
nosieTa Ha nNpeAesibHO MasibiX BbICOTaXx.

Cuctema aBTOMaTMYECKOro NpuBeAeHNA BepTo1eTa U3 CI0KHOTO MPOCTPAHCTBEHHOTO
NOJI0XKEHWA B TOPU3OHTA/IbHbIN NOJIET HA OCHOBE HEMPOHHbIX CETEN U IKCMEPTHOM CUCTEMDbI C
HEeYeTKOW IOFMKO.



OcHoBHas nuTepaTypa:

1. FanywkuH A.U. HelipoHHble ceTn: oCHOBbI Teopuun. - M., Fopadana nnHua-Tenekom, 2010, 496 c.
2. XaiKkuH C. HelpoHHble ceTu: NoNHbIN Kypc. - M., U3g. gom "Bunbamc", 2006, 1104 c.

3. PytkoBcKana [., MnuamHbckmii M., PyTkoBCKUiA J1. HelipoHHbIe CeTH, reHeTUYecKne afiropuTMbl 1
HeyeTKue cuctemsl. - M., F'opavaa nnHmna-Tenekom, 2006, 452 c.

4. KomawmnHckuii B.U., CmmnpHos [1.A. HEpOHHbIe CETU N UX NPUMEHEHME B CUCTEMAX YNPABAEHUSA U
cBasn. - M., F'opayaa amHua-Tenekom, 2003, 94 c.

5. Tepexos B.A., Ebumos [1.B., TtokuH U.1O. HepoceTteBble cucTtemsbl ynpasaeHus. - M., BbICLLUAA
LLIKONA, 2002, 183 c.

6. Kpyrnos B. B., Bopucos B. B. cKyccTBeHHble HEMpPOHHbIe ceTu. Teopua 1 NpaKkTuKa. - M.,
lFopayasa amHua — TEJIEKOM, 2001.

7. Kpyrnos B.B., Anan M.WN., TonyHoB P.H). HeueTkas norMka U UCKYCCTBEHHbIE HEMPOHHbIE CETU. —

M.: Hayka, ®uamaTtaut, 2001, 224 c.

MH(I)OpMaUMOHHO-M3MepMTEI1beIe cucrtembol

Llenb gucunnaunHel:

- 3HAKOMCTBO CTYAEHTOB C MHOOPMALMOHHO-U3MEPUTEIbHBIMU CUCTEMAMM, LUIMPOKO NPUMEHAEMbBIMU B
a3podU3NYECKOM IKCNEPUMEHTE, CNOCOHAMM AOCTUNKEHUA 3a@HHOM TOYHOCTU U BbICTPOAENCTBUSA
N3MepPEHUI, METOZaMMN N NPUEMaMU PeLleHNs Pa3NNYHbIX HECTAHAAPTHbIX U3MEPUTENbHbIX 3a4aY

a3podM3NYECKOro sKCneprmeHTa.

3agauv gUCUMNANHDI:

® OCBOEHMeE CcTyfaeHTamm 6a30BbIx 3HaHWUIN B 061acTM MHPOPMALMOHHO-U3MEPUTENBHBIX CUCTEM ANA
a3poPU3MYECKOro IKCNEPUMEHTA;

* NprobpeTeHne TeOPETUYECKNX 3HAHWIM B 061acTM 06paboTKM M aHaNM3a pPesyNbTaToB U3MEPEHUI B
a3poPU3MUECKOM SKCTIEPUMEHTE;

® OKa3aHWe KOHCY/NbTauuii M MOMOLLM CTYAEHTaM B NMOLFOTOBKE U NPOBEAEHNUM PACYETHBIX U
3KCMEePUMEHTaNbHbIX UCCe0BaHMI, 06paboTKe M aHaNM3e NONYYEHHbIX PE3ybTaToB;

° npmo6peTeHme HaBbIKOB pa6OTbI Ha OoTe4yeCTBEHHbIX NA30ANHaMNYECKNX YCTAaHOBKAaxX U CTeEHAAX;



¢ dopmMmnpoBaHME NOAXOA0B K BbINOJIHEHWUIO UCCEA0BaHMIN CTyAeHTaMKM B 061acTm
MHGOPMALNOHHO-U3IMEPUTENBHBIX CUCTEM B PaMKaX BbIMYCKHbIX PaboT Ha cTeneHb Marncrpa.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatowmecs ONKHbI

3HaTb:

byHOaMeHTaNbHblE NOHATUA COBPEMEHHOM TEOPUN AUCKPETHBIX CUFTHANOB;

NpaBuIa KOPPEKTHOM ANCKPETU3ALMM aHANIOTOBbIX CUTHAI0B U OCHOBHbIE MEeTOAbI UX LMbpPoBOM
06paboTKu, BKAtoYas umdposyo GuUabTpaLmIo;

OCHOBbI TEOPUM OLLEHOK NapamMeTpPoB GU3NYECKUX NPOLLECCOB;

COBpPEMEHHbIE Pa3HOBUAHOCTM METOAA HAMMEHbLLMX KBaApaToB, B TOM Yncae u KanmaHoBCKYyHO
dunbTpaymio;

dn3nYeCcKue ABNEHUA, NeXallme B OCHOBE SKCNEePUMEHTA/IbHbIX METOA0B UCCNeA0BaHUA
napameTpPoB ra3oBbIX TEYEHUI;

0CO6EHHOCTM NPOBEAEHMA SKCNEPUMEHTA/IbHBIX UCCAEA0BAHMIA NPU A03BYKOBbIX, TPAHC3BYKOBbIX
N CBEPX3BYKOBbIX CKOPOCTAX MOTOKA.

YmeTb:

abcTparnpoBaThCa OT HECYLLECTBEHHOTO NPU MOAENNPOBAHUM PeasibHbIX PUIUYECKUX CUTYALUIA;
NoNb30BaTbCA CBOMMM 3HAHMAMM ANA pelleHna yHAaMEHTAIbHbIX M NPUKNALHbIX 33434 U
TEXHOJIOTUYECKNX 3a4aY;

[enaTtb NpaBUAbHbIE BbIBOAbI U3 CONOCTABAEHMA PE3Y/IbTaTOB TEOPUM U SKCNEPUMEHTA;
NPOW3BOAUTb YNCTIEHHbIE OLEHKM MO NOPAAKY BENNYUHDI;

[enaTb KaueCTBEHHbIE BbIBOAbl NPU NEPEXOAE K NpeAe/ibHbIM YCI0BUAM B M3ydaeMbIx npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKoe coaepKaHue;

0CBauBaTb HOBble NpegMeTHble 061aCTU, TEOPETUYECKME NOAXOAbl U SKCMEPUMEHTaNbHbIE
MeTOAMUKU;

noay4yaTb HauyylIMe 3HAYEHUA N3MEPAEMbIX BEIMYUH U NPABU/IbHO OLLEHUTb CTENEHb UX
[0CTOBEPHOCTY;

paboTaTb Ha COBPEMEHHOM, B TOM YMUC/1€ N YHUKAJIbBHOM 3KCNEPUMEHTa/IbHOM 060py0BaHUY;
€034aTb 3KCMEePUMEHTAIbHYO MOAEe/b UCCelyeMOTro iIBAEHNA U BbiIBpaTb METOApbl ee U3ydYeHus;
3pPEeKTUBHO MCNONBL30BATb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMBbIX TEOPETUYECKUX U MPUKAALHbIX PE3Y/1bTATOB.

Bnagetb:

HaBblKamMuM 0CBOeHMA 60/bLLIOro o6bema MHd)OpMaLI,MM,'



HaBblKaMM CaMOCTOATENbHOW paboTbl B nabopatopun u UHTepHeTe;

KY/IbTYPO MOCTAHOBKMU M MOAENMPOBaHUA GU3MUECKUX 3aaY;

HaBblKaMM rPaMoTHON 06PabOTKM pe3yNbTaToB ONbITa M CONOCTABNEHMUA C TEOPETUYECKMMMU
AaHHbIMU;

NPaKTUKON MCCNeA0BaHNA U PELIeHNA TEOPETUYECKMX U NPUKNAAHbIX 3a4au;

OCHOBHbIMM METOAAMM U CPEACTBaMMN M3MEPEHUA NAaPaMETPOB CUI0BOIO U TENI0BOrO
B3aMMOAENCTBMNA NOTOKA C MOAENAMM;

HaBbIKaMM TEOPETUYECKOTO aHa/IM3a pPeasibHbIX 334a4 uMbpoBoit 06paboTKM pe3ynbTaTos

a3podU3NYECKOro IKCNEPUMEHTA.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e lI3mepeHus Kak cnocob nosayyeHusa nHdopmaLmm o6 OKpyKatowem M1upe, MeTPONOINs, Posb
O.MN. MeHaeneeBa B pa3BUTUM OTEYECTBEHHON METPONOIrMK, U3mepaemble GU3NYeCKue
BE/IMYMNHDI, 3TASIOHbI.

e  CTpYKTypa M3MEPUTENbHOTO KaHana, CNeKTpabHble XapaKTePUCTUKM MOJIE3HbIX CUTHAMIOB U
nomex, CTaTUYecKne u AMHaAMUYECKUE NOTPELLHOCTM U3MEPEHUI, MaTeEMATUYECKME MOAENN.

e OcHoBbl UnppoBol 06paboTKM CUrHaNoB

e OcHoBbl undposon 06paboTkM cUrHanos

e OcHoBbl undpoBon 06paboTkM cUrHanos

e OcHoBbl undposon 06paboTkM cUrHanos

e OcHoBbl UnppoBol 06paboTKM CUrHaNoOB

e OcHoBbl UnppoBol 06paboTKM CUrHaNoB

e OcHoBbI LMdpoBOI 06PabOTKKN CUTHANOB

e OcHoBbI LMdpoBOI 06PabOTKKN CUTHANOB

e (06paboTKa AaHHbIX a3p0dM3MYECKOTO SKCNEPUMEHTA

e Ob6paboTKa AaHHbIX a3POPU3NYECKOrO IKCNEPUMEHTA

e Ob6paboTKa AaHHbIX a3POPU3NYECKOrO IKCNEPUMEHTA

e 0Ob6paboTKa AaHHbIX a3POPU3NYECKOTO IKCNEPUMEHTA

e (06paboTKa AaHHbIX a3p0PM3MYECKOTO IKCNEPUMEHTA

¢  MHOroOKOMMOHEHTHbIE a3poAMHAMMYECKME BECbI, OCHOBHbIE CXEMbl BECOB, XapaKTEPUCTUKU
CXEM BK/IIOYEHWNA TEH30PE3UCTOPOB, MPALYMPOBKA 6-TM KOMMOHEHTHbIX TEH30BECOB,
HaxoXAeHWe NPAMbIX U 0bpaLLeHHbIX GOopMyN BECOB

e CucTeMbl 419 MHOTOTOYEYHOIO M3MEPEHUA pacnpeseneHnsa AaBNeHNs, KpeMHUeBas
MHTEerpasbHaa TEXHOIOTNA, MHOTOTOYEYHbIE MOAY/IN AAB/IEHMA, U3MepPeHWEe AaBEHNI B
a3poAnHaMMNYECKUX Tpybax.

OcHoBHas nuTepaTypa:
1. Richard G. Lyons. Understanding Digital Signal Processing. 3-rd Edition, Pearson Education, 2011.

2. Simon Haykin. Adaptive Filter Theory. 5-th Edition, Prentice Hall, 2013.



3. Alan V. Oppenheim, Ronald W. Schafer. Digital Signal Processing. Prentice Hall of India, 2003.

4. Esmat Bekir. Introduction to Modern Navigation Systems. World Scientific, 2007.

5. Robert M. Rogers. Applied Mathematics in Integrated Navigation Systems. 2-nd Edition. AIAA
Education Series, 2003.

6. Naim Dahnoun. Digital Signal Processing implementation using the TMS320C6000 DSP Platform.

Prentice Hall, 2000.

Uctopusa, punocodpua n metono0n0rna ecteCTBO3HaHUA

Llenb gucunnanHel:

NPUOBLLNTL CTYAEHTOB K UCTOPUYECKOMY OMbITY MUPOBOI GUA0CODCKON MbIC/IN, AaTb ACHOE
npeacrasneHne 06 0CHOBHbIX 3Tanax, HanpasB/ieHUAX U Npobaemax UCTOPUM U PUNocodum HayKu,
cnocobcTBoBaTb GOPMUPOBAHUIO HABLIKOB PabOoThI C Npeae/bHbIMU BONPOCaMM, CBA3AHHbIMU C
rpaHnLaMn 1 OCHOBaHNAMU Pa3/INMYHbIX HAayK U Haquon PaUMNOHaNIbHOCTHN, OBNaAEeHUIO NPUHUUNMaAaMMN

pPaunoHaNbHOIO (I)M/'IOCO(I)CKOI’O noaxoda K npoueccam n TeHaAeHUMAM pa3BUTUA COBpeMEHHOVI HayKMu.

3agaum ANCUMNANHDI:

— CUCTEMATU3NPOBAHHOE M3yYyeHne GUNoCcoPCKUX U METOL0N0TMUYECKUX NPOBem ecTeCTBO3HAHMA C
YYETOM UCTOPUKO-PUNAO0COPCKOro KOHTEKCTA M COBPEMEHHOTO COCTOAHWUS HAYKW;

— npuobpeTeHne CTyAeHTaMM TEOPETUYECKUX NPeACTaBAEHN 0 MHOroo6pasun popm YenoBeyecKkoro
OnNbITa Y 3HAHWA, NPUPOLE MbILLNEHNA, COOTHOLLIEHUU UCTUHBI U 3abN1yXKAEHUS;

— MOHMMaHWE POJib HAYKW B Pa3BUTUMN LIMBMAN3ALMM, COOTHOLLEHME HAYKN M TEXHUKM U CBA3AHHbIE C
HUMMW COBPEMEHHbDIE COLMAJbHbIE U 3TUYECKME NPOHAEMBI, YMEHWUE Pa3INYaTb UCTOPUYECKME TUMDI
Hay4YHOW paLUMOHaNbHOCTU, 3HATb CTPYKTYPY, GOPMbI U METOAbI HAY4HOTO NO3HAHUA B UX
NCTOPUYECKOM reHesunce, CoBpeMeHHble pUaocopckMe MoaeNMN HAYYHOTO 3HAHUS;

— 3HAaKOMCTBO C OCHOBHbIMW HAay4YHbIMW WKOMAMMW, HANPABAEHUAMM, KOHLEMLMAMM, C POSbIO
HOBeMLWNX MHDOPMALLMOHHbLIX TEXHOJIOTUIA B MUpPE COBPEMEHHOM KyNbTypbl 1 B 061acTh
rYMaHWUTAPHbIX U eCTECTBEHHbIX HAYK;

— MOHMMaHMeE CMbICNa COOTHOLWEHMA BMONOTMYECKOTO U COLMANBbHOrO B YE/I0BEKE, OTHOLIEHMS

4yesioBekKa K npupoae, ,CI,MCKYCCMVI O XapakKTtepe M3MEHEHUN, npoucxoaAawmnx c HenoBekKom mn



4yesioBe4yeCTtBoOM Ha py6e)Ke TPEeTbero TbicA4YeneTusa;
— 3HaHWe N NOHMMaHWne ANaNeKTUuKn d)OpMVIpOBaHVIH TMYHOCTH, ee CBO60,EI,bI 1N OTBETCTBEHHOCTH,
CBOEO6pa3Mﬂ WUHTENNEKTYA/IbHOIo, HPABCTBEHHOIO N 3CTETUYECKOIO OMNbITa Pa3HbIX NCTOPUYECKUX

3MNOX.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTh:

— CTPYKTYPY €CTEeCTBEHHbIX U COLMO-TYMaHUTapHbIX HayK, cneunduKy ux meTo010rM4eckoro
annapara;

— COOTHOLUEHWE MPUHLUMNOB U T’MNOTe3 B MOCTPOEHUM HAYYHbIX CUCTEM U TEOPUIA;

— OCHOBbI COBPEMEHHOW HAay4YHOM KapTUHbI MUpa, 6a3oBble NPUHLMMIbI HAYYHOTO NO3HAHMUA U
KNtOYEeBble HanNPaBAeHUA MEXANCUNNIUHAPHbBIX UCCNEA0BAHUIA;

— KOHLeNUMN pasBUTMA HAYKKU U pasHble NOAX0Abl K Npobaeme KOTHUTUBHOIO CTATyca Hay4YHOro
3HaHuA;

— npobnemy maTepuu 1 ABUMKEHUS;

— NOHATUA SHEPTUM U SHTPONNY;

— npobieMbl NPOCTPAHCTBA—BPEMEHM;

— coBpemeHHble Npobaembl GUINKU, XMUMUKN, MaTEMATUKKN, BUONOTUK, SKONOTUN;

— BeJ/INKMe HayyHble oTKpbITUA XX 1 XXI BEeKOB;

— KNtoyeBble COObITUA UCTOPUM Pa3BUTUA HAYKM C APEBHENLLNX BPEMEH A0 HaLLMX AHEW;

— B3aMMOCBA3b MMPOBO33PEHUA N HAYKM;

— npobnemy popmMMpoBaHUA MUPOBO33PEHMS;

— CUCTEMY UHTEPANCUMUNAMHAPHBIX OTHOLEHWIA B HAayKe, Npobnemy peayKuMOHM3Ma B HAYKe;
— TeopeTnyeckne moaenm GpyHaameHTaNbHbIX MPOLLECCOB U ABAEHNN B PU3NKE N ee NPUSIOKEHUAX K
€CTeCTBEHHbIM HayKam;

— 0 BceneHHol B Lenom Kak Gpr3nMyeckom o6 beKTe M ee 3BOIOLNN;

— 0 COOTHOLIEHMM NopAaKa u becnopagKa B npupoge, o npobaemax HeAMHENHbIX MPOLLECCOB U
CaMOOPraHU3YOLWMXCA CUCTEM;

— ANHAMMUYeCKMe 1 CTaTUCTUYECKME 3aKOHOMEPHOCTHM B NPUPOAE;

— 0 PO/IN BEPOATHOCTHBIX OMUCAHUI B HAYYHOM KapTUHE MUPa;

— NPUHUUNNBI CUMMETPUN N 3aKOHbI COXPaHEHWNA;



— HOBEMLUME OTKPbITUS eCTeCTBO3HaHMA A4 CO34aHUA TEXHUUYECKMX YCTPOICTB;

— 0cobeHHOCTU Bronornyeckomr Gopmbl opraHM3aLmMn MaTepuun, NPUHLMMNbI BOCNPOM3BOACTBA U
Pa3BUTUA KUBbIX CUCTEM;

— 0 6uocdepe 1 HanpaBiEHUN ee 3BONOLMUN.

YmeTb:

— 3¢ PEKTMBHO MCMO/1b30BaTb Ha NPAKTUKE TEOPETUYECKME KOMMNOHEHTbI HAayYKUW: NOHATUA, CYXKAEHUA,
YMO3aKAUYEHNA, TMNOTE3bI, A,0KA3aTebCTBA, 3aKOHbI;

— MPUMEHATb METO40/I0TMNI0 eCTECTBO3HAHMA NPU OPraHM3aLMN KOHKPETHbIX UCC/IeA0BaHN;

— AaTb NaHOpamMy Hanbonee yHMBeEPCaNbHbIX METOA0B M 3aKOHOB COBPEMEHHOIO ECTECTBO3HAHUA.
Bnapetb:

— Hay4yHOM MEeTO0N0TUEN KaK UCXOAHbIM MPUHLMMNOM NO3HaHMA 06 bEKTMBHOIO MUPa;

— MPUHLMNAMN BbIDOPa afeKBaTHOM METOA40/I0TMN UCCed0BaHUA KOHKPETHbIX Hay4HbIX Npobaem;
— CUCTEMHbIM aHANN30M;

— 3HaHWEM Hay4YHOM KapTUHbI MUPQ;

— MOHATUMHBLIM U METOA0/IOTMYECKUM anmnapaTom MeXKAMUCLUNNIMHAPHbIX NOAX0A0B B HayKe.

K cogepaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3ae/ibl Kypca:

e BoO3HMKHOBEHME M Pa3BUTUE HAYKK Ha 3anaze v Ha BocToke

e MeTogonorna Hay4yHoro n ¢pnunocodCcKoro NosHaHmA

e CoBpemeHHana punocodus o npobaemax ecteCTBEHHOHaYYHOro 3HaHMA

e CoBpemeHHana punocodpus o npobaemax ecteCTBEHHOHaYYHOro 3HaHMA

e CoBpemeHHasa punocodus o npobaemax coumansbHOro U ryMaHUTapHOro 3HAHMA
e Hayka, peaurusa, punocodpusa

e [Ipobnema Kpuauca Ky/abTypbl B HAYy4HOM U Ppunaocopckom gucKkypce

e Hayka u punocodus o npupose cosHaHUA

OcHoBHas nuTepaTypa:

1. 3anagHan punocodpus oT UCTOKOB A0 Hawmx gHel [Tekct] : [B 4 1.] T. 3. OT Bo3poKaeHua go
KaHnTta / C. A. Manbuesa, [l. AHTucepwm, k. Peane .— CN6. : MHesma, 2004, 2010 .— 880 c.

2. 3anagHan puaocodus ot UCTOKOB A0 Haluux AHel [TekceT] : [ 4 T.] / O. AHTucepu, K. Peane ;
nep. c utan. nog peg. C. A. Manbuesoli .— CM6. : MHeBma, 2003. — T. 1-2: AHTUYHOCTb U
CpenHesekosbe. - 2003. - 688 c.

3. 3anagHas ¢punocodusa ot NCTOKOB A0 Haluux aHel [Teket] : [84 T.] T. 4/ [. AHTucepn, Ox.



Peane;nep.c utan.nog pea.C.A.Manbueoii .— CI16. : MHeBma, 2003, 2008 .— 880 c.

4. 3anagHas ¢unocoduma oT UCTOKOB A0 Halumx aHewn [Tekct]:[8 41.] / O. AHTucepu, . Peane;nep.c
ntan.C.A.Manbuesoii .— CN6. : MHeBMa, 2004 .— T. 3: OT Bo3porkaeHus ao KaHra. - 2004. - 880 c.
5. dunocodusa [Tekct] : Xpectomatua / cocTt. M. C. Nypesny .— M. : Tapgapukun, 2002 .— 543 c.

6. Punocodua Hayku [TeKcT] : yuebHUK ana maructpatypbl / nog pea. A. U. JiunkuHa ; Mock.

dU3.-TEXH. UH-T (rOoC. YH-T) .— 2-e u3g,, nepepab. n gon. — M. : lOpaiit, 2015 .— 512 ¢

KomnbloTepHble TEXHONOIMU B CUCTEME YNpaBieHUA 6e3onacHocTblO NoseTa

Llenb gucunnaunHel:
- 03HAaKOM/IEHWNE CTYAEHTOB C COBPEMEHHbIMU KOMMbIOTEPHBIMU TEXHONOTUAMM, MPUMEHSAEMbIMA B
JIETHbIX UCCNEA0BAHUAX M NPU NOATOTOBKE SIETHOIO COCTaBa C Lie/1blo NOBbIlWeHMA 6e30nacHOCTH

noneTos.

3agauv gUCUMNANHbI:
- M3y4YeHue CTyAeHTaMM KauecTBEHHbIX MeTOA0B TEOPUMN 06bIKHOBEHHbIX AnddepeHUnanbHbIX
ypaBHeHW, Teopumn bUdypKaLumin n Katactpod B 3aga4ax UcciefoBaHUA a3POAMHAMUNKM, LUHAMUKM U

ynpas/sieHnA NoOJIETOM CaMOJ1e€TOB B KPUTUHECKUX PeXMMaX U B ONACHbIX CUTYaUUAX.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

MECTO M PO/ib 06LIMX BONPOCOB HAYKM B HAy4YHbIX UCC/Ie0BaHUAX B 061aCTU IETHbIX
nccneaoBaHU U UCMbITAHUIA aBUALMOHHOM TEXHUKK;

COBpPEMEHHbIE NPOBAEMbI @3POANHAMUKN, ANHAMUKKN U yripaBneHua J1A;

HOBEWLIME OTKPbITUA B 061acTM Teopun OLIY, Teopun ynpasaseMbiX CUCTEM, TEOPUM BUdypKaLnit
M KaTacTpod, aBMaLMM U eCTECTBO3HAHUS;

OCHOBHbI€ MOJIOXKEHMA CUCTEMbI YNpaBaeHna 6e30NacHOCTbIO NONETOB.

YmeTb:

3¢¢EKTMBHO MCNO/1Ib30BaTb Ha NPAKTUKE TeOpPeTUYECKUE KOMMNOHEHTbI HAaYKU: MOHATUA, CyXKAEHUA,



YMO3aK/IOYEHMSA, 3aKOHbI;

npeacTaBUTb NAaHOPaMy YHUBEPCA/IbHbIX METO0B U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMS;
paboTaTb Ha COBPEMEHHOM 3KCNepuMeHTanbHOM 060pya0BaHUN;

abcTparnpoBaTbCa OT HECYLECTBEHHbIX BAUAHUI NPU MOAEIMPOBAHUMN PeanbHbIX GU3NYECKMX
cUTyaumm;

NNaHMpPOBaTb ONTUMA/IBHOE NPOBEAEHNE SKCNEPUMEHTA;

pa3bupaTbca B METOAMKAX IETHLIX UCMbITAHWUN;

pelwaTtb NpPaKTUYECKMNE 3a434MN NETHBIX UCNbITAHWI;

pa3bupaTbCa B KAUECTBEHHbIX METOAAX TEOPUMN 0BbIKHOBEHHbIX AMddepeHLMaNnbHbIX YPaBHEHUN,
Teopumn 6udypkaumn n Katactpood;

NMOHUMATb 0COBEHHOCTU A3POAUHAMUKM U ANHAMMUYECKOTO NOBEAEHMA CAMOIETOB B KPUTUYECKUX
peXunmax noseta Ha BONbLUMX YrNax aTaku U B OMACHbIX CUTYyaUUAX.

Bnagetb:

NJiaHMPOBaHMEM, NOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GU3MYECKOTO U B T.4. IETHOTO
3KCMEepUMEHTa;

Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CaMOCTOATENIbHOW PaboTbl B 1abopaTopMmM Ha COBPEMEHHOM IKCMEPUMEHTAIbHOM
obopyaoBaHuu;

METOoA0/10TMei MaTEMATUYECKOTO MOAENNPOBAHUA GPUUYECKUX ABIEHNI B ANHAMUYECKUX
YMpPaBAAEMbIX CUCTEMAX.

OCHOBHbIMM HaBblKaMM TEXHUYECKOTO 06CNyKMBaHUA JIA, @ TaKXKe UMETb HaBblKW NUNOTUPOBAHMUSA
M CAMOJIETOBOXKAEHMS.

BNAJETb OCHOBHbIMM HaBblKaMM YTOYHEHUA MaTeMaTUYECKOM MOZENN CamosieTa B
3KcnayaTauMOHHOM 061aCTU M MOHMMATb, KaK 3TO MOXKHO AenaTb 33 Npeaenamm 3KCNayaTalMOoHHOM

obnactu.

K cogeprKaHunio gMcumMnanHbl OTHOCATCA OCHOBHbIe pasaenbl Kypca:

e  OCHOBbI aBUALMOHHOM NCUXONOTMN U NPOPUIAKTUKA HEFaTUBHbBIX aBUALMOHHbIX COObITUIA B
npaktuke CYBII.

e OcobeHHOCTM aspoaMHAMUKM U ANHAMUYECKOTO NOBEAEHNA CAMOIETOB B KPUTUYECKUX
pexMmax noneta Ha 60bLINX yraax aTaku U B ONacHbIX CUTYyaLLUAX.



¢ lcnonb3oBaHWe KaYeCTBEHHbIX METOA0B TEOPUN OObIKHOBEHHbIX ANddepPeHLMaNbHbIX
YpaBHEHW, Teopun budypKaunin n Katactpod B 3a4a4ax MOAEIMPOBAHUA NPU UCCAeN0BaAHUAX
a3pOANHAMMKK, ANHAMUKN U yNPaBIEHUA NOJIETOM CaMOJIETOB.

®  YTOYHEHME MATEMATUYECKON MOLENM CaMOoJIeTa B IKCMIyaTaLMOHHON 06nacTu U Ha 6oabLnx
Yrax aTaku no pesysibTaTaM JIeTHbIX UCMbITAHWUI C UCNOIb30BAHMEM NOYHATYPHbIX
MUNOTaXKHbIX CTEHA0B.

e [loBblweHMe 6e30MaCHOCTM NONETOB NyTEM aBTOMATU3ALLMKN YNPABAEHNA CAMONETOM U
CneumnanbHbIX METOAMK NOATOTOBKM JIETHOTO COCTaBa.

OcHoBHasa nuTepaTypa:

1. CocTonHue 6e3onacHocT nonetoB B A rocyaapcTs-y4acTHMKOB «CornaweHunsa o A n o6
ncnonb3oBaHum BlM» 8 2008 roay - oknag MAK, 2008.

2. B.B. Ko3sioB «YnpaBssieHne 6e30nacHOCTbIO NOETOB: YTO 3T0 Takoe?» — OAO «AspodnoT —
poccuinckme aBmanuHum», Mocksa, 2008r.

3. B.1. ApHonbpg, «KauecTBeHHble MeTOAbl TEOPUMN 0ObIKHOBEHHbIX AnddepeHLMaNbHbIX YPAaBHEHNIAY.
Mocksa, Hayka, 1979.

4. B.W. ApHonba,. «Teopua Katactpod». Mocksa, MIY, 1983.

5. H0.W. Helimapk «MeToa ToueUYHbIX 0OTOOparKeHU B TEOPUN HeNIMHENHbIX KonebaHuin». MocKBa,
Hayka, 2010.

6. I'.C. browreHc, B.J1. CyxaHoB 1 Ap. «A3poanMHaMMKA, YCTOMYMBOCTb M YNPABASEMOCTb
CBepXx3BYKOBbIX camoneTos». Mocksa, Hayka, 1988.

7. M.T. Kotuk, A.B. Masnos, N.M. MawkoBckui, H.I. LLnTaes «J1ETHbIE UCMbITaHUS CAMOIETOBY.
MockBa, MawuHocTpoeHue, 1965.

8. M.I. TomaH, C.b. 3axapos, A.H. Xpabpos «CMMMETPHUUYHOE M HECUMMETPUYHOE OTPbIBHOE
obTeKkaHMe Kpblaa Manoro yainHeHus ¢ gprosenaxem». YueHble 3anmckmn LLATU. Tom X VI. Ne 6. 1085.
9. M.I. TomaH, C.B. 3axapos, A.H. XpabpoB «A3poAnHaMUYECKUIA TUCTEPESIMNC NPU CTaLLMOHAPHOM
obTeKaHUM yaanHeHHbIX Ten». Joknagbl AH CCCP. Tom 282, Ne 1. 1985.

10. B.UN. Axpamees, M.I. TomaH «O BO3SHMKHOBEHUM HECUMMETPUYHbIX a3POANHAMUYECKUX
MOMEHTOB MNPU ANHAMUYECKOM BbIXOZe camosieTa Ha bosblume yribl aTakn» - Tpyabl OTPACAEBOrO
cumnosunyma “Mpobaembl yCTOMYMBOCTU M YNPABAAEMOCTHN MPKM MNoJIeTe Ha 3aKPUTUYECKUX YTaax
atakn”, M. LUATU, 1988r.

11. B.1. Axpamees, B.H. KapneHko «OnpegeneHne napameTpoB MmaTeMaTUYECKMX Moaenei

a3poaAnNHaMMNYECKUX XaPaKTEPUCTUK CaMO1ETA Ha 60nbLINX yrnax atakum no pe3sysibTataM JIeETHbIX



NCnbITaHUM» - MaTepuranbl MexXayHapoaHo KoHbepeHUNM «POCCUNCKMIA PbIHOK aBUALMOHHbIX
TpeHaxepoB. Hopmbl, TEXHONOTMK, Pa3paboTKM 1 noTpebHocTMy, r. yKkoBckuii, 19-20 mnioHa 2008 r.
12. B.U. Axpamees, U.B. Axpamees, A.B. babnyeHko, E.C. 3emnsHbiii, C.M. Cokonos «bopToBble
nporpammHuble K annapaTHble cpeacTsa obecneyeHmsa HaBuraumMm u 6e3onacHOCTM NoneTos nerkmx BC

Ha Masibix BblcOTax» - ABMakocMuyeckoe npmnbopoctpoermne, 2014, Ne12,

KpaeBble 3agaun BbIUUCAUTENBHOU GUSUKHU

Lenb AUCUMNANHDI:

- 3HAKOMCTBO CTYZIEHTOB C KPaeBbIMM 3343a4aMM BbIYUCAUTENbHOMN PU3UKKU. ITO BaXKHO U AN1A TEX, KTO
byaeT yyacTBoBaTb B pa3paboTke COOCTBEHHbIX PAaCYETHbLIX METOA0B, U TEX, KTO OyAeT UCMoJib30BaTb
nakeTbl Mporpamm Apyrnx aBTopos. HassaHue Kypca «Kpaesble 3a4a4n...» 03HAYaeT, YTo Mbl pellaem
He ypaBHEHMA, a COOTBETCTBYIOLLLYIO KPaeByto 3a4a4y (C HaYa/ibHbIMM U TPaHUYHbIMU YCNOBUAMM) ANA
ypaBHeHUI gaHHoro Tuna. Mpu 3STOM KOPPEKTHOCTb 3aJa4M B 60/bLUMHCTBE CyYaeB He AOKa3aHa, uYTo

O6yCJ'IaB!'IMBaET HEO6XO,£],MMOCTb Bannaauunn.

3agaum ANCUMNANHDI:

dopmunpoBaHue 6a30BbIX 3HAHUI B 061aCTU YUCIEHHBIX METOL0B GU3MKM, ONUPAIOLLMXCA Ha
3HaHWe ypaBHEHUI MaTeMaTUYECKOM PU3MKM (CTpeMNEHMe pellaTb KOPPEKTHbIE 3aa4K), NPUKIALHOM
MaTEMATUKM (3HaHWE CXeM W anropuTMOB), PU3UKK, NPeXae BCEr0, MEXaHUKU CTIOLIHbIX cpes, (4To
obecneymBaeT Tpe3BbIit NOAXO K MOCTAHOBKE 33434, CErMEHTALMK, BblAE/IEHUIO [TaBHOIO0), 3HaHMe
A3bIKOB NPOrPaMMUPOBAHMA U KOMMbIOTEPa;

obyyeHune HaBblKaM MbIC/IUTb NPOEKTaMU, TO CTb AOBEEHUIO PELIAEMOW 334a4M OT KOPPEKTHOM
NMOCTaHOBKM 10 KOHEYHOTO pe3y/ibTaTa B OrpaHUYEHHbIE CPOKM 33 OFPaHUYEHHble CPpeacTBa;
obyyeHune CTyAeHTOB NPUHLMMNAM CO3A4aHUA KOMMNbIOTEPHbIX KOAOB, BepudUKaLLUMU YNCTEHHDBIX
MeTOA0B M Banngaunm Grusnyecknx mogenei, OpueHTMPOBAHHbIX Ha PbIHOK BbICOKMUX TEXHOJIOTUIA;
npruobpeTeHne NPaKTUYECKUX HAaBbIKOB K BbIMOIHEHUIO UCCeA0BAHMM CTYAEHTaMM B paMKax
BbINYCKHbIX paboT Ha cTeneHb maructpa. Mpu sTom Kpyr paccmaTpyBaeMblxX 3a4a4 OPUEHTUPOBAH Ha

TEMaTMKy 6a30BbIX OpraHn3auUnii.



B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWmMecs A0NXKHbI

3HaTb:

MECTO M pO/ib 06LLMX BOMPOCOB HAayKM B HAYy4YHbIX UCCNEA0BAHUAX;

coBpeMeHHble Npobnembl GU3UKKM, NPUKAAAHON MAaTEMATUKM U TEOPETUYECKOM U NPUKAALHONM
MeXaHMKM, a3poruapoMexaHnKu;

TeopeTUyeckne moaenu GpyHaaMeHTaIbHbIX MPOLLECCOB U AB/IEHUI B MEXAHUKE CTJIOLUHbIX CPeS, 1
ee NPUIOKEHUSAX;

NPUHLMNbI CUMMETPUM U 3aKOHbI COXPAaHEHUS;

HOBeMLIME OTKPLITUA eCTECTBO3HAHUS;

NOCTaHOBKY Npobaem GU3NKO-MaTEMATUUYECKOTO MOLENNPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM €QUHCTBE ECTECTBEHHbIX HayK.

YmeTb:

NoNb30BaTbCA CBOMMM 3HAHUAMM 1A pelleHns GyHAaMeHTaNbHbIX, NPUKNALHbIX U
TEXHO/IOTMYECKMX 3aaY;

[enaTtb NPaBUIbHbIE BbIBOAbI U3 CONOCTABAEHUA Pe3yIbTaTOB TEOPUN U IKCMEPUMEHTA;
NPOU3BOAMUTL YNCAIEHHbIE OLLEEHKM NO NOPAAKY BE/IMYMHDI;

BMAETb B TEXHUYECKUX 3a4a4axX GU3NYECKOE COAEPIKAHUE;

0CBaMBaTb HOBbIE NPeAMETHbIE 06/1aCTU, TEOPETUYECKME NOAXOAbI U BLIYUCUTE/IbHbIE METOANKM;
3¢ PEeKTUBHO UCNONbL30BaTb HA MPAKTMKE TEOPETUUECKME KOMMOHEHTbI HAYKW: MOHATUA, CYXKAEHUA,
YMO3aK/0YEHNA, 3aKOHbI;

npeacTaBUTb NAaHOPaMy YHUBEPCA/IbHbIX METO0B M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOW BbIUMCAUTENIBHOWN TEXHUKE (pacnapanienvBaHue 3agad);
abCTparMpoBaThCa OT HECYLLECTBEHHbIX BAMAHUIA NPU MOAENMPOBaHUM peasibHbiX GU3NYECKUX
CUTyaLMi, YMETb BblAEANTb F1aBHYO YacTb M NOCTAaBUTb KOPPEKTHYIO KPaeByto 3a4a4y;
NNaHMpPOBaTb ONTUMA/IbHOE NPOBEAEHNE YNCIEHHOTO IKCNEPUMEHTA.

3¢ PEeKTUBHO MCNO/b30BaTb MHPOPMALLMOHHBIE TEXHOOTUU U KOMMbIOTEPHYO TEXHUKY ANA
AOCTUXEHMA HEOBXOANMbIX TEOPETUUYECKUX U MPUKNALHbBIX PE3YNbTaTOB.

Bnagetb:

HaBblkamu ocBoeHuA 6oabloro o6bema HPopmaumu;

HaBblKaMM CaMOCTOATENbHOW paboTbl B 1abopaTopun U MHTEpHETE;

KY/NIbTYPOW NOCTaHOBKMU U MOAENNPOBaHUA GU3NYECKMX 3aaY;

HaBblKaMu FpaMOTHOﬁ 06p360TKM pe3ynbTaToB OnbiTa U CONOCTaB/1€HNA C TEOPETUHECKMMU



AaHHbIMU;
NPaKTUKOWN UCCNeL0BaHUA U PELUEHUS TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl Ha COBPEMEHHOM BbIUMC/IUTEIbHOM 060pYA0BaHUK, 3HATb
COBpEMEHHbI€e A3bIKM NPOrpammMmnpoBaHuUs;

MaTeMaTUYeCKMM MOAENMPOBaHMEM GU3NYECKMUX 3aZa4 B PaMKax METOAa FPaHUYHOIO 3/IeMeHTa U

CETOYHbIX METOAO0B.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e Kpaesble 3agaun (K3) BbluncantensHomn GuUsnkm

e BBegeHue B YpaBHEHMA MaTEMATUYECKON PUINKMK

e MeToz XapaKTepUCTUK pelleHnsa ypaBHEHNA rMnepboanyeckoro Tmna

e TOKI npu peweHnmn ypaBHEHUM SAANUNTUYECKOTO TUNA

o K3 T1eopumn dyHKLMIA. FapmoHUYeckue GyHKLMK. Mprumepbl NPOCTENLLNX NOAEN HA NAOCKOCTH
(annapat aHanUTUYECKUX GYHKLNIA)

e [apmoHuyeckune dyHKUMK. Nprmepbl NoAen B NPOCTPaHCTBE

e MeToa AMCKpPeTHbIX ocobeHHocTel (MAO) B 3aaauax matemaTuyeckoi ¢pmsmkun. Metog,
rPaHMYHOro 31emMeHTa

e K3 anA ypaBHeHMA OTHOCUTEIbHO NoTeHuuana. KoHeYHO-pa3HOCTHbIE MEeToAb!

e PeweHune cuctem NANHeENHbIX ypaBHeHUI. Mpamble meToabl. UTepaumoHHble meToab!

e KpaeBad 3agaya 414 ypaBHeHnn Makcsenna

e MeToabl KOHEYHbIX 3/IEMEHTOB B MEXAHMKE CMJ/IOLWHbIX Cpea.

e HectaumoHapHas 3afa4a 415 ypaBHEHUIM CMELAHHOTO 3NINNTUKO-TMNepbonYecKkoro Tuna

e PeweHwne Kpaesoi 3agaum lN'ypca Ha KOMMNAEKCHbIX XapaKTepUCTUKax

o KpaeBad 3aga4a 414 ypaBHeHUN ditnepa

e Anroputm paclienseHus no ¢usmnyeckum npoueccam. CxemHas BA3KOCTb

e MeTog KOHeYHoro o6bema McKyccTBeHHan BA3KOCTb

e MaTemaTnyecKoe MOAEINPOBaHME ANHAMMKMN HKUAKOCTU CO CBOHOAHON NOBEPXHOCTbIO.
YpaBHeHUs «MenKon Bogbl». MoaBMKHbIE rpaHULbl. MeToa MmapKkepoBs

e 33paum gMHamu4yeckomn npoyHoctTn. CTONKHOBEHME € Nperpagon. 3agaum npobrsaHma

e YpaBHeHuA napabonnyeckoro Tuna. Cxema KpaHka-HukoncoHa. K3 ans npocTpaHCTBEHHbIX
YPaBHEHWI NOrpaHUYHOro csos

e K3 anAa ypasHeHuit HaBbe-CTokca. Cnyvait ABYMEpPHbIX TEYEHUI HECKMMAEMOTO rasa.

e [lpuUMeHeHME YNCIEHHbIX METOA0B K UCCNeA0BAHUI0 PU3MONOTMUYECKUX TEYEHUN.
McKyccTBEeHHble cepaeyHble KnanaHbl. MecTHOe Ccy»KeHune cocy[0B

e CoBpeMmeHHble NpeaCcTaBNeHNA O TYPOYNEeHTHOCTH

e K3 ana ypasHeHuit H.-C., ocpeaHeHHbIX no PeltHonbacy ( RANS) 1 no daspy.

e MeTog NPAMOro YNCIEHHOIO MOAEIMPOBAHUS KPYyNHOMAcWTabHoM TypbyneHTHocTH ( Large
Eddy simulation). MoaceToyHble Mogenu TypbyneHTHocTU. TeyeHue B nonoctu. DES

e [lpamoe uncneHHoe moaennpoBaHue TypbyneHTHocTu ( Direct Numerical Simulation).



OcHoBHasa nAuTepaTypa:

1. BbluncamTenbHble METOAbI 417 aHa/IM3a MoAener CAOXHbIX AMHAaMUYECKUX cuctem [Tekct].Y.1 :
y4yeb.nocobue ans sysos / A.N.lobaHoB, UN.B.MeTpos; M-Bo ob6pa3oBaHus PO, MOTUN .— M. :
M3p-8o0 MPTU, 2000 .— 168 c.

2. BbllwmnHcKmin B.B. KpaeBsble 3a4a4u BbIMMCAUTENBHOW aspornapomexaHunkm. Yacto 1.
MoTeHuManbHble N BUXpeEBble TeyeHMA. MOCKOBCKMI GU3NKO-TEXHUYECKMIA MHCTUTYT. MockBa 2007. —
224 c.

3. BbllwmnHCcKMi B.B. KpaeBsble 3a4a4u BbIMMCAUTENBHOW aspornapomexaHunkin. Yactob 2. TeyeHus
BA3KOrO rasa u TypbyneHTHble TeyeHMA. MOCKOBCKUIA PU3MKO-TEXHUYECKUIA MHCTUTYT. MockBea 2009.
—-176¢c.

4. Notrep A. BblumcauTenbHblie meToapbl B dusmke. M.: "Mup", 1975. -392 c.

5. Poyu M. BbluncnutenbHasa rmgpoamHamuka. M.: "Mup", 1980. -616 c.

MaremaTtnyeckme metoabl NIAHUPOBAHUA U UHTEPNPETALMU SKCNEPUMEHTA

Lenb AUCUMNANHDI:
- OCBOEHME CTyAeHTaMM GpyHAAMEHTa IbHbIX 3HAaHMI B 061aCTN aHaM3a PErpPecCMOHHbIX
3KCMEPUMEHTOB M MNIaHMPOBAHMA ONTUMA/IbHbIX PErPECCUOHHbIX SKCMEPUMEHTOB, a TaKKe UX

I'IpMJ'IO)KEHMI‘;I K 3a4a4aM, BO3HUKaloWMmM nNpu NnoArotoske 1 o6pa60T|<e NNIETHOIO 3KCNepMUMeEHTa.

3agaun ANCUMNANHDI:

- 0OCBOEHMe CTyaeHTaMn 6a30Bbix 3HaHMI B 06/1aCTU aHaNAM3a U NIaHMPOBAHMUA ONTUMA/IbHbIX
perpeccuoHHbIX 3KCNEPUMEHTOB;

- 0byyeHMe cTyAeHTOB MeTo4aM U NpUemMam NOCTPOEHMA ONTUMAJIbHbBIX CTaTUCTUYECKMX OLEHOK
napameTpoB METOA0M HaumeHbLnx KBagpatoB (MHK) u ero 0606LeHnsmMmu Ha cayydait Hannmums
OLWMBOK B HE32BUCUMbIX MEPEMEHHbIX, N10X0N 06YCNIOBAEHHOCTU CUCTEMbI HOPMa/bHbIX YPaBHEHWA,
aHOMaNbHbIX U3MEPEHUI, a TaKKe CNocobam U YNCNEHHbIM METOL4AM NOCTPOEHMA ONTUMAJIbHbIX
NNAHOB A5 PErPECCUOHHbIX SKCNEPUMEHTOB;

- OKa3aHWe NOMOLLM CTyaeHTaM B NPOoBeAeHUM COBCTBEHHbIX TEOPETUUYECKUX U SKCMEPUMEHTANbHbIX

nccnenoBaHUM.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTb:

MECTO M PO/ib JAaHHOM AUCUMUNANHBI B HAaYYHbIX UCCNEA0BaAHUSAX;

dyHAaMeHTaIbHble NOHATUA, 3aKOHbI TEOPUN BEPOATHOCTU, MaTEMATUYECKOM CTAaTUCTUKMK,
MaTeMaTMYECKO TeOPUM NNAHUPOBAHMA IKCMEPUMEHTA;

TeopeTUnyeCcKkne OCHOBbI PerpecCMOHHOr0 aHanns3a, AOCTOMHCTBA U HEeA0CTaTKM oueHKM MHK Kak
CTaTUCTUKY;

NOCTAHOBKY 334341 PErPeCCUOHHOI0 3KCMNEPUMEHTA, ONpeaeneHnsa TOYHOrO U HEMPEPBLIBHOIO
NAaHOB, KPUTEPUEB NAAHUPOBAHMA N UX CTATUCTUYECKUIA CMbICS;

3HaTb HEO6X0AMMbBIE N A0CTATOYHbIE YC/IOBUA ONTUMANbHOCTU NAHOB.

YmeTb:

3pPeKTMBHO NCNONBb30BATb HA MPAKTUKE TEOPETUYECKME KOMMNOHEHTbI AaHHON ANCLMMNUHbI;
abcTparnpoBaThCa OT HECYLLECTBEHHbIX BJAUAHUIA NPU MOAEIMPOBAHUMU PeasibHbIX GU3UYECKUX
CUTyaumm;

NPOBOAUTb PETPECCUOHHDBIN aHA/IM3 SIKCNEPUMEHTa;

ONO3HaBaTb NPO6AEMHbIE C/Tly4an NPUMEHEHUA KNACCUYECKOTO PErPECCUOHHOIO aHaNN3a;
NAaHUPOBATb ONTMMANbHOE NPOBEAEHNE PEFPECCUOHHOTO IKCNEPMMEHTA.

Bnagetb:

NJIaHNPOBAHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ynbTaToB GU3UYECKOTO SIKCNEPUMEHTA;
YUCNEHHbIMU METOAAMUN PEFPECCUOHHOTO aHAIN3a IKCNEPUMEHTA;

npuemamm NocTPoeHns MoamPpuUUMPOBaHHbIX CTATUCTUK B NPOBAEMHbIX CNyYyasXx NPUMEHEHNS
K/TaCCUYECKOro perpeccUoHHOro aHanm3a;

cnocobamm NPoBEPKM NAAHOB HA ONTUMANbHOCTb;

YUCNEHHbIMM METOAAaMMN NOCTPOEHUA ONTUMA/IbHbBIX HEMPEPbLIBHbIX N1aHOB, TOYHbIX N1AHOB,

OKpyrneHumAa nnaHoBs.

K cogeprKaHunio gMcumMnanHblI OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e Mogaenb Knaccuyeckol NMHENHOM perpeccuun.

e OnTtumanbHOCTb oueHKM MHK.

e Mogenb HOpManbHOM IMHENHOMN perpeccuun, NOCTPOEHNE AOBEPUTE/bHBIX 061acTel 1
npoBepKa rmnoTes.

e [lepebop n Hepobop dpakTopos B perpeccun. 06061wweHna MHK Ha cayyalt aHOManbHbIX
n3mepeHui, N1oxoi obycNnoBNEHHOCTU MaTPULLbI N1aHa, CMELLEHHbIE OLEHKW.



e [lpunoxkeHna MHK B 06paboTKe AaHHbIX IETHOrO 3KCMNEePUMEHTA: ONTUMAJIbHAsA
annpoKCUMaUMA IMMUPUYECKMX 3aBUCUMOCTEN; ONTUMAIbHOE CrNaXKMBaHUE,
andoepeHLMpoBaHNE BPEMEHHbIX PALOB; MAEHTUPUKALMA A3POANHAMMNYECKUX XapaKTEPUCTUK.

e HenwuHeliHas perpeccus.

e [lnaHMpoOBaHWE 3KCMEPUMEHTA A1A NNHENHDBIX PErPECCUOHHbBIX MOAEeNEN.

e (CBoWcTBa MHPOPMALMOHHDBIX MaTPUL,

e Teopembl 3KBMBANIEHTHOCTH.

e YucneHHble MeToAbl NOCTPOEHMA ONTUMAJIbHBIX HEMPEPBIBHLIX U TOYHbIX MJAHOB.

e [lnaHbl NepBoro nopaaKa.

e [lnaHMpoBaHWE 3KCNEPUMEHTA 1A HENIMHEWHbIX PEFPECCUOHHbBIX MOAENEN.

OcHoBHasa nuTepaTypa:

1. I.N.NBYeHKoO, HO.N.MepaBeaes MaTemaTnyeckasa CTaTUCTUKA, «Bbicwan wkona», 1989

2. Ixk.Bengat, A.Nupcon MpuKknagHoi aHanns cayyaHbix gaHHbIX, «Munp».1985

3. C.M.Epmakos,A,A.}Kurnasckuii. Matematuyeckas Teopmsa ONTUMAZIbHOTO SKCNEepUMEHTa.
«Hayka»,1983

4. E.3.lemnaeHKo JInHelHaa n HenHeHaa perpeccumn., «OUHAHCBI M CTaTUCTUKa»,1981

5. N1.3.PymuinHckuin MaTtematmnyeckas obpaboTKa pe3ynbTaTtoB aKkcnepmmeHTa. «Hayka» 1971.

6. E.C.BeHTUENDb, /1.A.OBYapoB Teopunsa BEPOATHOCTEN U ee UHKEHepPHbIe NpuaoxKeHua,»Hayka» 1988

7. B.B.®epopos Teopua onTMMaNbHOrO 3KcnepumeHTa, «Hayka»,1971.

MeToabl U cpeacTBa 0I'ITVIKO-¢M3M‘-IGCKMX MCCHEAOBaHMﬁ

Llenb gucunnamnHeol:

- 03HAKOMNEHMeE CTYAEHTOB C OAHUM N3 COBPEMEHHbIX HanpaB/ieHNN U3MEPUTENIbHON TEXHUKUN —
ONTUKO-PU3NYECKMMM MeTogamMn uccnegosaHuin (OPMMU), 06beaNHAIOLLMM COBPEMEHHbIE
OOCTUKeHMA B 061aCTM ONTUKU, Ta3EePHOMN TEXHWNKM, SNIEKTPOHUKM, BbIYUCINTENBHOMN TEXHUKM,

MEeTOA0B U CPeACTB UMPPOBOI PerncTpaumm n YNCNEHHON 06PaboTKM M306paKEHNIA.

3agauv gUCUMNANHBIL:

dopmupoBaHue 06WMX 3HaHUI B 061aCTM IKCNEPUMEHTA/IbHOM a3POAMHAMMUKM,
MHPOPMALNOHHO-U3MEPUTE/BHBIX CUCTEM, MPUKAAAHON ONTUKM, S1a3ePHOM AMUArHOCTUKM U
NPUKNAAHON MaTEeMaTUKMK;

dopmupoBaHme 6a30BbIX TEOPETUYECKUX U MPAKTUYECKUX OCHOB B 061aCTM pa3paboTku 1



NPMMEHEHNS ONTUKO-PU3MUYECKMX METOA0B N CPEACTB UCCAEA0BaHNIA U UBMEPEHUN B
3KCNEepPMUMEHTA/IbHOM a3poANHAMUKE, MPOYHOCTU U CMEKHbIX 061aCTAX HayYHbIX UCCIeA0BaHN;
OKa3aHMe KOHCYbTauuit 1 MOMOLM CTyAEHTaM B NPOBEeAEHMUN COBCTBEHHbIX TEOPETUYECKUX U
3KCNepMMEHTaNbHbIX UcciegoBaHnn B obnactn OOPMU;

npuobpeTeHne NPAKTUYECKUX HAaBbIKOB Pa3paboTku U npumeHeHns OOMMN.

B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoLWMecs AO0KHbI

3HaTh:

dyHAaMeHTaIbHble NOHATUA, 3aKOHbI, TEOPUN KNAaCCUYECKOU M COBPEMEHHON PUUKK;

NOpPAAKN YNC/IEHHDBIX BEIMYUH, XapaKTepPHbIe AA Pa3/IMYHbIX pa3aenos GU3NKKY;

MECTO U pPoab ONTUKO-PU3MYecKMx meToaoB (OPMMU) B HayuHbIX UCCIef0BaHUAX, B
3KCNEePMUMEHTA/IbHOMN a3pOAUHAMMUKE;

OCHOBHbI€ 3aKOHbI U ABNEeHMA B 06/1aCTU GM3MUYECKON U FEOMETPUYECKON ONTUKM, MPUMEHAEMbIE
AN BECKOHTAKTHbIX MCCAeA0BaHUI NPOLECCOB SKCNEPUMEHTANIbHOM a3poAMHAMUKN U MPOYHOCTY;
TEOpEeTUYECKME OCHOBbLI MOCTPOEHUA M aHaIN3a ONTUKO-PUNYECKUX USMEPUTESbHDBIX CUCTEM;
OCHOBHbIe PU3NYECKME U XMMUUYECKUE AB/IEHUA B3aUMOENCTBME CBETA C BELLLECTBOM, /IEMKallLMe B
OCHOBE NepBMYHOrO NpeobpasoBaHus;

NPUHLMNbI Nepesayn, AETEKTUPOBaAHMA, PerucTpaumm n o6paboTkn ONTUYECKOro CUTHAMa U
N306parkeHui;

3KCnepuMmeHTasibHoe 060pya0BaHNE, NPUMEHAEMOE B ONTUKO-GUINYECKUX U3MEPUTESbHbBIX
cucTemax;

HOBEWLIME TEHAEHUMU B Pa3BUTUM ONTUKO-GUINYECKUX METOAOB;

OCHOBHbIE HanpaB/eHUA B pa3paboTKe N NPUMEHEHUU ONTUKO-OU3NYECKMX METOA0B U CPeACTB
nccnefoBaHnit B 061acTv a3poAMHaAMUKM U NPOYHOCTU fIeTaTeNbHbIX annapaTos.

YmeTb:

NoNb30BaTbCA CBOMMM 3HAHMAMM AN1A pelleHna GyHAAMEHTAbHbIX M NPUKNALHbIX 33434 U
TEXHONOrMYEeCKMX 3a4ay;

aHaNM3MpPOoBaTb NOCTAB/NEHHYIO 3aJa4y UCCAEA0BaHUIA AN U3MEPEHUI U BbIBMpPATb MeTOA ee
pelweHus;

paccyMTbiBaTb OCHOBHbIE MAapPaMETPbl U XapaKTEPUCTUKN ONTUKO-GU3MYECKON N3MEPUTENIBHOM

CNCTeMbl M1 aaNTUPOBATbL €€ K YCZI0BUAM 3KcnepmmeHTaanof/’1 YCTaHOBKWU;



paboTaTb Ha COBPEMEHHOM, B TOM YMC/IE U YHUKANbHOM, 3KCNEPUMEHTasIbHOM 060pyA0BaHUN C
npUMeHeHWeM CTaHAAPTHOIO U CNeLMa n3npPoBaHHOro NPorpammHoro obecneveHus;
npoBoauTb 06paboTKy N306parKeHUM NO CTaHAAPTHLIM METOAMKAM, pa3pabaTbiBaTb HOBblE
OpUIrMHaNbHbIE aITOPUTMbI U MPOrpammbl 06paboTKM pe3ybTaToB U3MEPEHU;

BMAETb B NOCTAB/IEHHbIX 3aZa4ax PU3NYECKOe coaepKaHMe U 0OOCHOBAHHO MHTEPNPETUPOBATD
pe3ynbTaTbl ONTUKO-GU3NYECKNX METOLOB UCCEL0BAHNN;

Nnoay4yaTb HaUyYLINE 3HAYEHUA N3IMEPAEMBIX BEIMYNH U NPABUJIbHO OLLEHUTb CTEMNEHDb UX
[OCTOBEPHOCTM, AenaTb NPaBUbHble BbIBOAbI M3 CONOCTABAEHUA PE3YNbTAaTOB U3MEPEHUI U TEOPUU
WAW pPe3ybTaTOB PasHbIX METOL0B U3MEPEHMIA;

OCBauBaTb HOBble NpeaMeTHble 061aCTU, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTA/IbHbIE
MeTOAMUKU;

3pPeKTMBHO NCNONBb30BaTb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbIX PE3Y/bTATOB.

Bnagetb:

HaBblkamu ocBoeHuA 6onbluoro obbema HPopmaumu;

HaBblKaMM CaMOCTOATENIbHOWN pPaboTbl B 1abopaTopum U UHTEPHETE;

KY/1IbTYPOM NOCTAHOBKU M MOAENUPOBaHUA PUINYECKMX 3aay;

HaBblKaMM rPamoTHON 06pPabOTKM pPe3yIbTaTOB OMbITa U CONOCTaB/IEHMA C TEOPETUYECKMMU
OaHHbIMK;

OCHOBaMM NPOrPaMMMPOBAHUA U YNC/IEHHOFO MOAENNPOBAHUA UCCAEAYEMbIX NPOLLECCOB U
ABNIEHUN;

NPaKTUKON NPUMEHEHNA METO0B M CPEACTB B SIKCNEPUMEHTA/IbHOW aspoauHaMuUKe.

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

o [nddepeHumanbHan nHTeppepomeTpms

e JlazepHasa AoONAepOBCKas aHEMOMETPUS

e MeToabl BUAEOrpammeTpun. HanpasneHmaA pa3suTus.

e MeToabl nazepHOM AMArHOCTUKK. [eTepoANHHAA MHTepdepomeTpH

e MeTogbl c uMdpPOBOI perncTpaumnen u YyncieHHom obpaboTkomn n3obparkeHni

e HepedpaKLMOHHblE METOAbI U3YYEHMSA NOTOKOB BOKPYr Mogenu. MeToabl U3ydyeHUs Te4eHN
rasa Ha NOBEPXHOCTU MOZENN.

e 0606LWeHHan CTPYKTypa ONTUKO-GU3NYECKMX METOL0B

e 0O6wWan xapaKTepucTmKa npegmeTa. OCHOBHbIe onpeaeneHus

e ONTMKO-PU3NYECKME METOAbI U3MEPEHUI pacnpeseNeHHbIX TEOMETPUYECKUX BESIUYMH.

e  OCHOBHbIE MONOXKEHMA FTEOMETPUYECKON ONTUKHM



e  OCHOBHble NPUHLMUMbI YACIEHHOM 06paboTKN N306pakeHN

e  OcHoBbl pedpaKLMOHHbIX ONTUKO-PUINYECKUX METOLOB

e TeHeBble M NHTEPPEPEHUNOHHDBIE METOAbI UCCIEA0BAHUI NOTOKOB
®  JNeMeHTbl KorepeHTHOM Pypbe-onTUKK

OcHoBHas nuTepartypa:
1. 1.M.Copoko. OcHoBbI roniorpadumm 1 KorepeHTHOM onTukK. M., Hayka, 1971.
2. M.bopH, 3.Bonbd. OcHoBbl onTukK. M., Hayka, 1973.

3. A.H.MatBees. OntnKa. M. Bbicwasda wKona,1982.

MeToAabl pelieHUs 3aga4 aapoTepMogUHAMUKU KOCMUYECKUX JieTaTeIbHbIX annapaTos

Lenb gucumnauHbl:
- U3y4yeHue Teopun metogoe MoHTe-Kapsio n ux pasHoobpasHoOm NpMMeHeHMU. M3yyeHne anroputmos
pelleHna 3a4a4 AMHAMMNKKN pa3peXeHHoro rasa sooblue 1 3a4a4 aspoTepMoAMHAMMNKN KOCMUYECKUX

NeTaTe/ibHbIX annapaTtoB, B YaCTHOCTMU.

3agaum ANCUMNANHDI:
- HAY4YUTb CTYLEHTOB UCXOAS U3 NOCTaHOBKM COOTBETCTBYHOLUMX 33434 pa3pabaTbiBaTb anropuTmbl
pacyeTa; NPou3BOAUTL HEOBXOANUMBIV 06BEM PACYETOB B COOTBETCTBMW C 33[@HHOM TOYHOCTbIO;

npeacTtaBaATb Pe3yibTaTbl PACHETOB B BUAE Fpad)MKOB, rmcrorpamm m 1.n.

B pe3ynbTate 0CBOEHMA ANUCLMNIMHBI 0ByYaroLLMecs AOMKHbI

3HaTb:

MEeCTO M pO/ib 06LLMX BOMPOCOB HAaYKM B HAYy4YHbIX UCCNEA0BAHUAX;

coBpemeHHble Npobaembl GUINKU, MPUKNALHON MATEMATUKUN U TEOPETUYECKOM M NPUKAALHOM
a3pOrMapOMEXaHNKMY;

TeopeTnyeckne mogenv GpyHaamMeHTaIbHbIX MPOLLECCOB U ABMIEHUIN B MEXaHWUKE CMJIOLWHbIX cpej, v

€€ NPUNOKEHUAX;



NPUHLMUNbI CUMMETPUM U 3aKOHbI COXPaHEHUS;

HOBeMLUME OTKPbITUA ECTECTBO3HAHUS;

NocTaHOBKY Npobaem GpU3NKo-MaTeMaTUHECKOrO MOAENNPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM €QUHCTBE eCTeCTBEHHbIX HayK.

YmeTb:

3¢$PEKTUBHO UCMONB30BATb Ha MPAKTUKE TEOPETUYECKME KOMMNOHEHTbI HAYKU: MOHATUA, CYKAEHUS,
YMO3aK/04YeHUA, 3aKOHbI;

npeacTaBUTb NAHOPaMy YHUBEPCa/IbHbIX METOZL0B U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM BbIYMCIUTE/IbHOW TEXHUKE (pacnapaniennsaHue 3agauu);
abcTparMpoBaTbCA OT HECYLLLECTBEHHbIX BAMAHUIN NPU MOAE/IMPOBAHUN peanbHbIX PU3MUECKnx
CUTyaLMi, YMeTb BblAENUTb [1aBHYIO YacTb M NOCTAaBUTb KOPPEKTHYIO KPaeByto 3aaauy;
NNaHMpPOBaTb ONTUMA/IbHOE NPOBEAEHUE YNCIEHHOTO IKCNEPUMEHTA.

Bnagetb:

NNaHMpPOBaHMEM, NOCTaHOBKOMN M 06paboTKOM pe3ynbTaToB GU3UYECKOTO IKCNEPUMEHTA;

Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl HA COBPEMEHHOM BbIYUC/IUTEIbBHOM 060pYA0BaHUK, 3HATb
COBPEMEHHbIE A3bIKM NPOTrPaMMUPOBAHNS;

MaTemaTU4YeCKUM moaenmpoBaHuem GU3nYeckux 3afiay B paMKax MeToaa rpaHUUYHOro 31eMeHTa U

CeTOYHbIX MeToa0B.

K cofepaHuio guCLMNANHBI OTHOCATCA OCHOBHbIE pa3aesbl Kypca:

e BsegeHue. OcHoBbl meToaa MoHTe-Kapno.

e MogennpoBaHue c/y4aHbIX BEINYNH.

e YucneHHoe uHTErpmpoBsaHue.

e PelweHune ypaBHEHUN MAaTEMATUHYECKON PUUKK.

e PeweHne nMHENHbIX MHTErpPasibHbIX YPAaBHEHUN.

e  OCHOBHble ypaBHEHMWA BbIYUCAUTENBHOWN Aa9POAMHAMUKUM NOAXOAbI K UX PELLEHUIO
e YucneHHble MeToAbl peLEeHMA TMHENHDBIX KUHETUYECKMX YPAaBHEHUA.

e MeToabl pelweHna HeMHeRHbIX 3a4a4 AMHAMMUKM pa3peKeHHbIX ra3os.
e MeToabl pacyeTa npu masnbix Yncnax KHyaceHa.

e OnpeaeneHne aspoanHaMMUYeCKUX XxapaKktepmnctnk BKC.

e OnpegeneHune aspoAMHaMUYECKMX XapaKTepncTuKk BKC.

e (CBepx3BYKOBOe 0O6TEeKaHMe 3aTyMN/IEHHbIX Te/1 C SIHEPronoAB8040M.

e MopennpoBaHue TypbyNeHTHbIX TeYEHUIA.

e OnpeaeneHne aspoanHaMMUYeCKnX xapakrtepmnctnk BKC.

e (CBepx3BYyKOBOe 06TeKaHMe 3aTyNeHHbIX Te/ C S3HEPronoasoA0M.



e MogenvpoBaHue TypbyneHTHbIX TEYEHUA.
e BO3MOKHble HanpaB/ieHWsa pa3BuTUA MeTofoB MoHTe-Kap/io B BbIYUCAUTENLHOW
aspoauHamuKe.

OcHoBHasa nuTepaTypa:

1. PyKoBOACTBO NO KOMMbIOTEPHOM aHanUTUKe [TekcT] : yueb. nocobue ana sysos / 0. U. Xnonkos,
B. A. apos, C. /1. Topenos ; M-Bo obpasoBaHus PP, MocK. ¢u3.-TexH. UH-T (roc. yH-T) .— M. :
M®TH, 2000 .— 117 c.

2. TeopeTtuueckan ¢umsnka [Tekct] : 8 10 7. T. 10 : dm3nyecKkan KMHeTUKa : yueb. nocobue ans sysos /
N. 4. Nangay, E. M. indowuw ; nog pea. /1. M. Nutaesckoro .— 2-e u3a,., ucnp. — M. : dusmartaur,
2001, 2002, 2007 .— 536 c.

3. C.M. Epmakos, I'.A. Muxaiinos Kypc ctatuctnyeckoro mogennposanma, M: Hayka .1976. 320c.

4. N.M. Cobonb YncneHHbie metoapl MoHTe-Kapno, M: Hayka. 1973. 311c.

5. 0.M. benouepkosckui, H0.N. Xnonkos MeToapl MoHTe-Kapno B MexaHUKe XMAKOCTU U rasa, M:

A36yka-2000. 2008. 330c.

MexaHMKa KOMNO3UTOB

Lenb AUCUMNANHDI:
— 03HAaKOMWTb CTYZEHTOB C Pa3/IMYHbIMW KNacCammn HeIMHENHbIX 3a4a4 U cnocobamm mx

MOAENNPOBaHUA.

3agauv gUCUMNANHDI:
— BBECTW pas/INyHble onpeaeseHms TeH30pOB AedopMaLmnin U HaNPAMKEHWUIA, yKa3aTb X 06 bEKTUBHOCTD,

O3HaKOMWUTb CTYAEHTOB C a/1IbTEPHATUBHbLIMMU d)OpMaMVI ypaBHEHMVI paBHOBECUA.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOTKHbI
3HaTb!
- OCHOBHble TeH30pbl rpagneHTOB ,EI,ECbOpMaLI,VIVI n nepemeleHna, noHATne 0B6BEKTUBHBIX TEH30pPOB,

pas/iMyHble TEH30Pbl AedOopMaLUit U HaNPAXKEHUIN, UX CONPAXKEHHOCTb, YPaBHEHMUS ABUKEHUS.



YmeTb:

- anddepeHLMpoBaTb TEH30PbI MO BPEMEHW, HAXOAMUTb KOHBEKTUBHbIE M 06BbEKTUBHbIE MPOMU3BOAHbIE
TEH30pPOB, ONpeaenaTb TeH30pbl AedopMaLLUN U HANPSKEHWIA, COCTABASATbL NOJIHYO CUCTEMY YPaBHEHW
ONA HeJIMHeMHOW 3a4auu.

Bnagpetb:

- annapaTtom TEH30PHOTO aHan3a.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e JlarpaH»eB 1 3nNepoB Noaxoabl.

e TeH3opbl gepopmaymii.

e TeH30pbl HANPAKEHUN.

o ConpsrkeHHble TEH30Pbl HaNpPAXeHUN N gepopmaummn

e OcHoBbl 6€3MHAEKCHOIO NOAX0Aa B TEH30PHOM aHa/M3e, BEKTOPHble 6a3uncbl, FPagneHTbl
aedopmaunin, mepbl gepopmaumii, TEH30Pbl UCKAKEHUA.

e CemelicTBO TeH30poB Aedopmaunii Xunna, auddepeHumMpoBaHne TEH30POB, 06 LEKTUBHOCTb
TEH30pOB.

e TeH30pbl YC/IOBHbIX HANPAXEHUI, MEXaHUYECKMIA CMbIC/T KOMIMOHEHT TEH30POB HAMPAKEHWUA,
CKOPOCTU M3MEHEHUA TEH30POB HANPAKEHUN.

e TeH30pbl, CONPAKEHHbIE MO MOLLHOCTU, YPAaBHEHWNA ABUKEHUA

e KoHconbHana 6aska nog HarpysKon. PacyeT B 06Lleit narpaH»Kesoit GOpMY/IMPOBKE U C y4ETOM
6ecKkoHeYyHo mManbix gepopmaumii.

e [lnacTuHa c Bbipe3om nog aasneHmnem. Pacuet B obuuelt narpaHxeBon GopmysiMpoBKe ¢
pasHbIMW TUNAMW NAOCKUX 31EMEHTOB.

e Komnosutbl. ObuUiMe cBOMNCTBA.

e Cnocobbl onmcaHusa fedopMUPOBaAHHOIO COCTOAHMA KOMMNO3MTOB.

OcHoBHasa nuTepaTypa:

1. MexaHuKa cnaoluHom cpeapl [Teket] : 8 2 T. T. 2 : yuebHUK ana sty3o8 / /1. N. Cegos .— M. :
Hayka, 1970 .— 568 c.

2. KopobeinHukos C.H. HennHeiHoe aepopmmnpoBaHune TBepabix Ten. - Hosocnbupck.: U3a-so CO
PAH, 2000. - 262 c.

3. lypbe A.U. HennHenHas Teopus ynpyroctn. — M.: Hayka, 1980. — 512c.

HEﬁPOCETEBbIe TexHo/sormm um pOGHCTHaﬂ OTUMU3ALUUA B 3a4d4YaX a3PpOoAgUHAMUKHN



Llenb gucunnanHol:

- 3HAaKOMCTBO C TeOpUel UCKYCCTBEHHbIX HEMPOHHbIX CETEN, a TaK e C MHOrOUYUC/IEHHbIMMU
npumepammn NPUMeHeHUA HEMPOCETEBbLIX TEXHONOIUIA B 3a4a4ax annpoKCMMaL MM CIOMKHbIX
YHKLUMOHANbHbIX 3aBUCMMOCTEN BO3HUKAIOLLMX B MPUKAAAHON a3poiMHAMUMKE a TaK Ke npu
npeasapuTeIbHOM NPOEKTUPOBAHUM NeTaTeIbHbIX annapaTos. MNpeanonaraeTcs TakXe 3HaKOMCTBO C
Teopuen AMHaAMMYECKOM accouMaTMBHOM NaMATU 6/IM3KO CBA3AHHOM C GU3UKOI HEeYNOPSA0UYEHHbIX
cuctem un Teopuei $GasoBbix NepexonoB. BTopas YacTb Kypca npeanonaraeT 3HaKOMCTBO CTYAEHTOB C
pPa3NMUYHbIMM METOAaMW aHaM3a HeonpeaeneHHOCTeN, BOSHUKaOLWMNX B Pa3INYHbIX MPUKNAAHbIX
33434ax M U3yyeHMe MeTo40B ONTUMMU3ALMU MPU HANMYUU BEPOATHOCTHbIX KPUTEPUEB U OrPaHUYEHUN.
3a4auv ANCUMNANHDI:

- Hay4MuTb CTYAEHTOB UCXOAA M3 MOCTAaHOBKM COOTBETCTBYIOWMX 33434 pa3pabaTtbiBaTb aArOPUTMbI
pacyeTa; NpoM3BOAUTb HEOOXOAMMbI 0O6bEM PacyeToB B COOTBETCTBMU C 334aHHOMN TOYHOCTbIO;

npeacTtaBnATb Pe3y/sibTaTbl PaC4ETOB B BUAE I'pad)MKOB, rmcrorpamm m 1.m.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

MECTO W po/b O6LMX BONPOCOB HAaYKU B HAYy4YHbIX UCCNEA0BAHUAX;

COBpeMeHHble Npobaembl GU3NKKU, MPUKNAAHON MATEMATUKN U TEOPETUUYECKON U NPUKNALHOM
a3pOrMapPOMEXaHNKMY;

TeopeTnMyeckme moaenu GpyHaamMeHTaIbHbIX MPOLLECCOB U ABIEHUI B MEXaHWUKE CNJIOLWHbIX cpesa, U
€e NPUIoXKEHUAX;

NPUHUMUMBI CUMMETPUM U 3aKOHbI COXPAHEHUS;

HOBEWLUME OTKPbLITUA €CTECTBO3HAHMUSA;

NOCTaHOBKY Npobaem GpU3MKO-MaTEMATUYECKOTO MOAENNPOBAHMS.

YmeTb:

3¢ dEKTUBHO MCNOMb30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKW: MOHATUSA, CYXKAEHUSA,
YMO3aK/OMEHUA, 3aKOHbI;

npeAcTaBuTb NAaHOPaMy YHUBEPCA/IbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHUS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENIBHOW TEXHUKE (pacnapaniennBaHue 3agaun);

abCTparMpoBaThCs OT HECYLLECTBEHHbIX BAUAHUIA NPU MOAEIMPOBaHUM peasibHbiX GU3NYECKUX



CUTyaLMI, YMETb BblAENUTb 1aBHYO YaCTb M NOCTAaBUTb KOPPEKTHYIO KPaeByto 3a4a4y;

NNaHMpPOoBaTb ONTUMAJILHOE NPOBEAEHUE YUNCIEHHOTO IKCNEPUMEHTA.

Bnapethb:

nNaHMpoBaHMEM, NOCTAHOBKOMN 1 06paboTKOM pe3ynbTaToB GU3NYECKOTO IKCNEPUMEHTA;

Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CAaMOCTOATENIbHOM PaboTbl HA COBPEMEHHOM BbIUMCIUTENIBHOM 060pY10BaHUN, 3HATb
COBPEMEHHbIe A3bIKM NPOTrPaMMUPOBAHNS;

MaTemMaTU4YEeCKUM MOoZeNNpPoBaHMeM GU3NYECKMX 33Za4 B paMKax MeToAa NPaHNYHOro 3/1IeMeHTa U

CETOYHbIX MeToa08B.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e Y70 TaKoe HelpoHHbIe ceTu. buonormyeckunii HelmpoH. Yenoseuveckmnin mosr. Mogenn HeMpoHoOB.
ApxuteKktypa ceteld. [peacrasieHne 3HaHWA.

e [lpoueccbl 06yyeHma. ObyyeHne, OCHOBAaHHOE Ha KOppeKLMn ownboK. ObyyeHne Ha ocHoBe
namaTtn. ObyyeHne Xeb6a. KoHKkypeHTHOe 0b6yyeHune. ObyyeHne bonbumaHa. ObyuyeHune ¢
yuntenem, obyuyeHune 6e3 yumtens. 3agaum obyyeHuns: accoumaTMBHas NamaTb, PacrnosHaBaHue
06pa3oB, annpokcMmauma GyHKUMIN, ynpasaeHne, duabTpaumsa. Mamatb B BUAE MaTpuLbl
Koppensaumn.

e OaHOCNOMHBIN NepcenTpoH. Teopema 0 CX0AMMOCTM nepcenTpoHa. Npadmkm npouecca
o0by4yeHUs. 3agava aganTmeHon GunbTpaLmm. Bsaumocsasb nepcenTpoHa 1 6aliecoBcKkoro
KnaccuduKaTopa B rayccoBoi cpeae.

e MHOrocnoliHbI nepcenTpoH. AAropuTm ob6paTHOro pacnpocTpaHeHus. [Ba npoxosna
BbIYMC/IEHMIA, CKOPOCTb 0BYyYeHUA, NOCIeA0BaTE/NbHbIN U MAKETHbINA PeXMMbl 0byyeHus.
Kputepuit octaHoBa. MNepekpecTHas NposepkKa.

e Annpokcumauma GyHKLM. Teopema 06 yHMBEPCANbHOM annpoKkcumaumn. «Mpoknatme
pasmepHocTn». OByyeHMe ¢ yuuTenem Kak 3agadva ontTuMmmsaumnn. Metog, conpsaxKeHHbIX
rpaaneHToB. KBasMHbIOTOHOBCKME MeToAbl. MeToa KOMMNbITEPHOW 3aMOPO3KU. [eHETUYECKUI
anropuTm.

e CeTu Ha OCHOBe paauanbHbIX 6asucHbIXx pyHKUMiI (RBF).Teopema KoBepa o pa3genmmoctu
MHOecTB. 3agaya nHtepnonaumn. Teopema Munuyennu. CpasHeHue ceteit RBF n MHOrocnoiHbIx
nepcenTpoHoB. CTpaternn obyyeHuma. CayyanHolii BbiI6Op GUKCUMPOBAHHbIX LLEHTPOB. Bbibop
LEHTPOB Ha OCHOBE CAaMOOpPraHM3aunn. Boibop LEHTPOB C yunuTenem.

e KapTbl camoopraHmsaumu. Mpouecc KOHKYpPeHLU MM, NPoLecc Koonepauunu, Nnpouecc agantaumu.
YnopsagoyeHue n cxogumocTb. KpaTkoe onucaHme aaroputma SOM

e HelpoamMHamuKa. AIMHammnyeckme cuctemsl. MPOCTPaAHCTBO COCTOAHMMN. ATTPAKTOPDI.
YnpasneHue attpaktopamum. Mogenb Xondunaa.

e CraTUCTUYECKas MexaHMKa mogenu Xondunaa. Metog, penauk. BolumcneHme ceoboaHoim
SHeprum.

e ®da3oBas Anarpamma mogenu Xonounga. 06o6uweHns mogenu Xondunaa. Teopusa E. FapaHep.

e [IMHaMWYEeCKM ynpaBasemble PeKYpPPeHTHblIe CeTU. ANropUTMbI 0ByYeHuUs.

e  AHaNM3 UCTOYHUKOB HEOMpPEAENEHHOCTU B MOZENN. IMNUPUYECKME PYHKLMM pacnpeseneHus.
MeToabl agepHoro craaxkmeaHusa. CTaHaapTHble 04HO- U MHOFOMEpPHble GYHKL MM
pacnpegenexua. AHanus koppenaunin. MNpaduyeckmnii aHanms ¢ nomolubio QQ- rpadpukos.



OueHKM NapameTpoB. Xn-keagpat TecT. TectnposaHume no Konmoroposy-CmupHosy. MpuHLMUN
MaKCMManbHOro npasgonoaobus. baliecosckne MHGOPMALNOHHDBIE KPUTEPUN.

e BepoATHOCTHbIE KPUTEPUM KaYeCTBa M TeOPUA HaAeKHOCTU. V30 BEpOATHOCTHbIE
npeobpasoBaHus. MpeobpasoBaHue PoseHbnaTta. MNpeobpasosaHne Hatada. MHaeKc
HagexHocTn. MeTobl OUeHKN\ HaZeHOCTN NepBoro, BTOPOro 1 BbiclMX nopaaxkos ( FORM,
SORM, HORM). MeTtoapl NpobHbIX BbIGOPOK. PasnnyHble pasHoBMaHOCTM MmeToda MoHTe-Kapno.
MeTog, cywecTBeHHbIX BbIGOPOK. BbibopKkn HanpasaeHuin. Metog J1aTMHCKOro runepky6ba.

e ONTMMM3AUMA B YCIOBUAX CTAaTUCTUYECKOM HeonpeaeneHHocTn (pobacTHas onTummsaums)
PyHKUMA noTepb U GYHKLUMA BEPOATHOCTU. DYHKLMA KBAHTUAN. MeToabl LeTEPMUHUPOBAHHOTO
3KBUWBANEHTA. BUAKHENHaA GyHKLMA NOTEPb N CHEPUYECKM CUMMETPUYHbIE pacnpeseneHus.
PyHKUMA NOTepb BO3pacTaloLLan no ctpaternun. JoseputenbHbin metod. Makcummnsauma
uenesbix QYHKLUMI Ha f0BEPUTENBHOM aaamnconae. CTOXacTUYeCKUe KBasUrpagUeHTHbIe
anroputmbl. 334241 CTOXacCTMYECKOro NPOrpamMmmMpPOBaHMA C BEPOATHOCTHBIM OFPaHUYEHNEM.

e [nybokoe obyuyeHue ( Deep Learning).

OcHoBHasA nuTepaTypa:

1. Teopus HelpOHHbIX ceTelt [TekcT]. KH.1 : yueb. nocobue ans sBy3os / A. U. TanylwKknd .— M : Pea.
»KypHana "PaguoTtexHuka", 2000 .— 416 c.

2. HeipoHHble ceTu [TeKcT] : noaHbin Kype / C. XalikuH ; nep. ¢ aHra. H. H. Kyccynsb, A. 1O.
LLlenectoBa ; nog pea. H. H. Kyccynb .— 2-e n3g,., ucnp. — M. : Bunbamc, 2006 .— 1103 c.

3. HeipoHHble ceTu: nctopua passutma Teopun [Teker). KH. 5 : yueb. nocobue ana sysos / nog obuy,
pea. A. W. NanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

4. HelipoHHble ceTu: uctopma passuTma Teopum [TekcT]. KH. 5 : yueb. nocobue ana sysos / nog obu.
pea. A. V. TanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

5. OnTMmMM3aumMa napameTpoB MHOIOLLENEBbIX 1eTaTe/IbHbIX annapaTtos [TeKkcT] : [yueb. nocobue ana
By308] / C. A. NMuasckuii, B. C. bpycos, E. A. XaunoH .— M. : MawmHocTpoeHune, 1974 .— 168 c.

6. ®. YoccepmaH. HelipokomnbioTepHan TexHMKa. Mocksa: Mup,1992.

7. A.H. TopbaHb, [.A. PoccueB. HelMpoHHble ceTM Ha NepPCcoHaIbHOM KomnbtoTepe. HoBoCcMBMpPCK:
Hayka, 1996.

8. Namainos A.®., Cononos M.U. YnucneHHble metoabl onTumusaumm. — M.: DUSMAT/IUT, 2008.

OcHoBblI d3pPOHaBuUrauumn

Lenb AMCUMNANHBI:

- N3y4yeHune oCHOB HaBuUrauuun, pagnoHasurauumu, obecneyeHuns noneta B d3pOoHasuUrabuMoOHHOM

NPOCTPaHCTBE U BCEI'IOI'OLI,HOﬁ nocaaku.



3aaa4un ANCUMNANHDI:

OcBoeHue cTyaeHTamm 6a30BbIX 3HAHMI B 061acTu:

- UI3MEpPEHUA NapaMeTpPoB NoneTa

- onpeaeneHne KoopamHaT, BKAoYan MHEPLUMAIbHbIE U CMYTHUKOBbIE METOAbI

- GOpMMPOBAHUA U BbIAEPKMBAHUSA 334aHHOMO YETbIPEXMEPHOTO NJ1aHa noserta

- B3aMMOZAENCTBMA C opraHamun YB/, 1 oKpy»KatoWmMmm camosieTamm

MNMpuobpeTeHMa HaBbIKOB OLEHKM XapaKTEPUCTUK HaBUraunm n 6es3onacHocTM noseta B
a9POHABUTALLMOHHOM NPOCTPAHCTBE.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatoWwMecs SONXKHbI

3HaThb:

* byHAAMEHTalbHble NOHATUA TEOPUN U NPAKTUKN COBPEMEHHbIX METOA0B HaBMraLuuMm U opraHusaumm
BO3AYLUIHOIO ABUXEHUSA B YBA3KE C NONYYEHHbIMW paHee 3HAaHUAMM B 061acTU GU3MKM U MaTEMATUKW;
® OCHOBHbI€ MPUHLMMbI ABTOHOMHbIX M PaANOTEXHUYECKMX METOA0B ONpeaeeHna KoopanHaT
camo/ieTa Ha MapLupyTe M Npu NocaakKe;

® COBpPEMEHHble NoAxoabl K obecneyeHuto 1 oueHKe 6e30nacHOCTM NosieTa NPy B3anMoaencTBum ¢
APYrMmMM camonetTamu;

® COCTOAHME U HanpaBAeHNA pPa3BuUTUA KoHuenuun CNS/ATM - opraHnsaummn Bo3ayLHOIo
OBUKEHUA B MEXAYHapOAHOM BO3AYLIHOM NPOCTPAHCTBE U ee TEXHUYECKOro obecneyeHus;

® OCHOBHbI€ MPUHLMMbI CAMOJIETOBOXKAEHMA.

YmeTb:

® OPUEHTUPOBATbLCA B Pa3HOOOPa3nM CyLLECTBYIOLLMX METOAOB M annapaTypbl ANA U3MePeHUs
KOOPAMHAT M NapameTpoB noseTta, obmeHa umdposoit HGopmauum, HabaaeHUs 3a BO3AYLHbIM
ABUMKEHUEM;

® N0/1b30BaThCA NONYYEHHbIMU 3HAHUAMMU ANA PELUEHMA TEKYLLMX 33434 U OLLEHKU NEePCNeKTUBHOCTH
HOBbIX HanpaBAeHWU;

® OCBaMBaTb HOBble HaMpaB/ieHMA B 061aCTM HAaBUMALMOHHbIX U3MEPEHUI U OpraHM3aL MM NONETOB;
* NPUMEHATb METOAbl TEOPUM BEPOATHOCTU M MAaTEMATMUYECKON CTaTUCTMKN A8 OLEHKM
XapaKTepuUCcTMK obopyaosaHma 1 ypoBHA 6e3onacHOCTU NoJieTa;

® CNONb30BaThb PAa3HOOOPA3HbIE NCTOYHUKM MHDOPMALLMM, B TOM YMC/IE HA AHTZIMIACKOM f3blKe, ANA
NMonoJIHeHNS 3HAHWIN B 061aCTM a3poHaBUTraLnu;

® NPUMEHATb MOJIyYeHHbIE 3HAHUA NPUMEHUTENbHO K KOHKPETHOMY CaMOJIETY U KOHKPETHbIM

ycnosmAam nonaeta.



Bnagetb:

® HaBblKaMM OLIEHKM BEPOATHOCTU PefikuX COBbITUI (CTOIKHOBEHMIA CAMONETOB NPU ABUKEHUU B
a3pOHABUTALMOHHOM MPOCTPAHCTBE);

® HaBbIKaMM OL,EHKM HOPMUPOBaHMA TEXHUYECKMX NapaMeTpoB BOPTOBOM annapaTypbl C MO3ULNIA
$Un3MYecKol CyLLHOCTM COOTBETCTBYHOLLMX MPOLECCOB;

® HaBblkamu 0CBOeHMA bonblioro o6bema MHPopMmauum B BbicTpopasBmuBatoLLelica obnactm
HaBUrauum 1 ynpasaeHna BO3A4yLWHbIM ABUXKEHNEM;

* yMeHMeMm AenaTb BbIBOAbl U3 pa3HOOOpPa3HOM U MHOTAA NPOTUBOPEYNBON MHGOPMALIUK O Pa3BUTUM

CNCTem HaBuUrauunm v ynpasaeHuma so3ayLHbiM ABUXKEHNEM.

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e  OCHOBHble NOHATUA HaBUraLMM U CAMONIETOBOXKAEHNA

o OcobeHHOoCTH npumeHeHnAa meTpoaormn N Teopmun HaaeXHoCTtn B aBUOHUKe

e M3mepeHne napameTpoB ABUXKEHNA OTHOCUTENbHO BO34yXa

e CuyumcneHue KoopamHaT

e [loHATME 06 MHepLMaNbHbIX HABUFALMOHHbIX CUCTEMAX Ha TPAAMLMOHHbBIX U 1a3epHbIX AaTYMKaXxX

e Heobxogumble cBeAEHUS U3 PAANOTEXHUKN

e TpaauuMOHHble cpeacTBa 6AMKHeN paaMoHaBuraLmm

e TpagMuMOHHblE pafNOTEXHUYECKUE CPeacTBa NOCAAKM

e  OCHOBHble NPUHLMMbI UCNOb30BAHMA CNYTHUKOBbLIX TEXHONOTMI B aBMaLMK

e [puHUMNbI CNYTHUKOBOW HaBUraLmm

e Peanusaumu cnyTHMKOBbIX HABUTALLMOHHbBIX CUCTEM M NYTU NX COBEPLUEHCTBOBAHMA

e  ®yHKUMOHA/bHbIE AOMNO/IHEHMA K CMYTHUKOBOM HaBUraLLmm

e CamoneTtoBoxaeHue

e CamoneT B a3poHaBMraLMOHHOM NpocTpaHcTee, KoHuenuma MKAO CNS/ATM

e OugeHKa 6e30MacHOCTN NONETA B @9POHABUraLMOHHOM MPOCTPAHCTBE Ha Npumepe
BEPTUKAJIbHOTO 3LWEIOHNPOBAHNA

OcHoBHasa nuTepaTypa:
1. Begpos, M.A.Taiy, «/1eTHble UCMbITaHUS CAMOIETOBY
2. A. N. Mepos OCHOBbI NOCTPOEHNA CNYTHMKOBbIX PAANOHABUIALUMOHHBIX CUCTEM. PaanoTexHuKa

2012r.

OcHOBbI cepTUdUKaLMM leTaTe IbHbIX aNnapaToB U TPEHAXKEPOB



Llenb gucunnamnHol:

- U3y4yeHne OCHOB cepTUDUKALMM FParKAAHCKOM aBUALMOHHOMN TEXHUKU.

3apauun AuCUMnAnHbIL:

OCBOEHMWE CTyAeHTamM 6a30BbIX 3HaHMI B 06/1aCTU TEOPUM U NPAKTUKK cepTUdMKaumm JIA u
TPEHAXKepPoB;

npuobpeTeHne TeopeTUYECKUX 3HAHWUM U NMPAKTUYECKMX HABbIKOB B 06/1aCTW NpoBeAeHUsA, aHaIM3a
1 obopMEHNA Pe3yIbTaToB CEPTUDMKALMOHHDBIX UCMbITAHUIA CAMONETOB, BEPTONETOB U TPEHAXKEpPOoB
NA;

OKa3aHWe KOHCYNbTAaLUN U NOMOLLM CTYAEHTaM B NpPoBeAeHUN COHBCTBEHHbIX TEOPETUYECKUX
nccnes0BaHNM U NOBbILEHUM KOMMETEHLMI B 061aCT CepTUPMKAUMOHHBIX UCMbITaHWUIA J1A;
npuobpeTeHne HaBbIKOB PaboTbl CO CpeacTBamMM U3MepPeHUii, 06paboTkuM, aHanmsa u opopmaeHus

MaTepranoB cepTUOUKALMOHHbBIX UCnbITaHMA JIA.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

dyHAaMeHTaIbHbIEe NOHATUSA, TEOPUIO U HOPMATUBHbIE JOKYMEHTbI B 061acTh cepTudmKaumm JTIA
TPEHa*Kepos;

MEeTOAMKY NPOBeAEHUA CEPTUDUKALMOHHBIX UCNbITaHUM JTIA U NOPAAKU YNCIEHHBIX BEIUYUH
napameTPOB 1 U3MEPAEMbIX XapPaKTEPUCTUK cepTUPULMPYEMbBIX AUHAMUYECKMX OOBEKTOB: CAMONETOB,
BEPTONETOB M UX TPEHAXKepOoB.;

coBpemeHHble npobaembl cepTudmkamm J1A.

YmeTb:

Noab30BaTbCA CBOMMM 3HAHUAMM ANA pelleHna GyHAAMEHTANbHbIX, MPUKAALHbIX U
TEXHOJ/IOTMYECKMX 3a3ay;

Jenatb NpaBubHble BbIBOAbI U3 CONOCTaBAEHUA Pe3yIbTaTOB TEOPUN U SKCNEPUMEHTA;
NPOU3BOAUTb YNCNEHHbIE OLEHKU NO NOPAAKY BENUYUNHDI;

[eNnaTb KayeCTBEHHble BbIBOAbI NPY NEPEXOAE K NPeAeibHbIM YCI0BUAM B M3y4aeMmbix npobnemax;
BMAETb B TEXHUYECKMUX 3aJa4ax GU3nYecKoe coaepKaHue;

0CBauBaTb HOBble NpeAMETHbIE 06/1aCTU, TEOPETUYECKME NOAXObI U SKCNEPUMEHTANIbHbIE

MeTOAUNKHU;



NoJiy4aTb HaUaydLne 3HAYEHUA U3MEPSAEMbIX BEJIMYMH U MPABU/IbHO OLLEHMBATb CTENEHb UX
O0CTOBEPHOCTY;

paboTaTb C COBPEMEHHbLIMU CPe6ACTBAMM U CUCTEMAMU U3MEPEHUN;

3¢ eKTUBHO MCNO1b30BaTb MUHPOPMALLMOHHBIE TEXHONOTMM U KOMMbIOTEPHYIO TEXHUKY AN
[OCTUXKEHNA HEOBX0AMMbIX TEOPETUYECKUX U MPUKNAAHbIX PE3Y/1IbTaToB.

Bnagpetb:

Ky/IbTYPOM NOCTAHOBKU M NIAHMPOBAHUA UCNbITaHWUI JIA U TPEHAXKepPOB;

HaBblKaMM OCBOEHMA U aHaNM3a 6onblioro o6bema MHPopmaunu;

HaBblKaMM CaMOCTOATENbHOWN paboTbl B NabopaTopum u NHTEpHETE;

HaBblKaMM rPAaMOTHON 06paboTKM pPe3yabTaToB ONbITa M CONOCTABAEHUA C TEOPETUYECKUMMU
OaHHbIMU;

I'IpaKTVIKOVI nccnegoBaHUA U pelleHna TEOPETUYECKMX U NPUKNAOHbIX 3a4au.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e HopmaTtusHana 6asa ceptuduKaumm JIA 1 TpeHaxKepos

o CopeprkaHue U MeToamKa CepTUPUKALLMOHHDBIX UCMbITAHNI CAMONETOB.

o CopepraHue U MeToamKa cepTUPUKALMOHHbBIX UCMbITAHUIA BEPTONETOB.

o CopeprKaHue U MeToamKa CepTUPUKALMOHHDBIX UCMbITAHUIA CAMONETHBIX TPEHAXKEPOB.

e CogaeprkaHue n MeToAMKA CEPTUPUKALLMOHHDBIX UCMbITaHNI BEPTONETHbIX TPEHAMXKEPOB.

e CpepctBa M MeToAbl U3MepeHUit, 06paboTKM, aHaM3a U odopMAEHMA MaTepUanos
cepTUPUMKALMOHHDBIX UCMbITaHUI JIA 1 TpeHaXKepoB.

OcHoBHas nuTepaTypa:

1. BacunbyeHko K.K., leoHos B.A., Mawkosckuit .M., Monnascknit b.K. JleTHble ncnbiTaHUA
camonéros:-M.: MawunHocTpoeHue, 1996.-720c.: unn.

2. Sertification Specifications for Helicopter Flight Simulation Training Devices. EASA, 2012.

3. Manual of Criteria for the Qualification of Flight Simulation Training Devices. Vol.l-Aeroplanes/3rd
ed. Doc 9625 AN/938, ICAO, 2009.

4. Manual of Criteria for the Qualification of Flight Simulation Training Devices. Vol.ll-Helicopters.
Doc 9625 AN/938, ICAO, 2012.

5. Hopmbl rofHOCTU aBUALMOHHbIX TPEHAXKePOoB A1A NOArOTOBKM aBManepcoHasa BO34yLLIHOMo

TpaHcnopTta. — M.: ®AC Poccuu, 1998.



3KcnepemeHTaNbHOe UCCNeaA0BaHME a3pOAUHAMUKU NIeTaTe/IbHbIX annapaTos

LUenb AMcumnanHbl:

- 3HAKOMCTBO CTYZEHTOB C OT/INYNTE/IbHBIMW OCOBEHHOCTAMM HA3EMHOIO U NETHOTO a3POPU3UYECKOTO
3KCMepmMMeHTa No NOCTPOEHMIO U YTOYHEHMIO MOAENe a3poANHAMMKK leTaTe IbHbIX annapaToB. Kypc
COOEPKUT TEOPETUYECKME OCHOBbI CTPYKTYPHOM W MapaMeTpruiecKor naeHTUMOUKaLUmM AMHaMUYeCKnX
CUCTEM, METOAMKY U NPAKTUYECKME PEKOMEHAALMUMN MO NOATOTOBKE U NJaHUPOBAHUIO IKCMEPUMEHTA,

pernctpauunun, obpaboTke, aHanM3y U NpPoBepKe NoAy4aemoin MHGoOpPMaUUK.

3agauv gUCUMNAnHbI:

dopmupoBaHue y cTyaeHToB 6a30BbIX 3HaHUI B 061aCTU MAEHTUDUKALMM OUHAMUYECKUX CUCTEM
NMPUMEHUTEJIBHO K OLEHKE a3POAMHAMMUYECKUX XaPaKTEPUCTUK NIeTaTEIbHbIX anmnapaTtos;
npuobpeTeHne TEOPETUYECKUX 3HAHWUI U NPAKTUYECKMX HABLIKOB B 061aCTW NAaHWPOBaHUA

HAa3eMHOro 1 1e€THOro aKCNepMUMeHTa, O6pa6OTKM AaHHbIX N X aHa/n3a.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs ONKHbI

3HaTb:

byHAaMeHTaIbHbIE NOHATUA U TEOPUIO NAEHTUDUKALUMN U OLEHUBAHUA COCTOAHUIA AUHAMUYECKMX
cucTem;

NOpPAAKN YNC/IEHHDBIX BENINYUH, XapaKTEPHble A5 a9POMEXAHUKN;

COBpPEMEHHOE NONOXKEHUE Aen B 061aCTN NAEHTUPUKALMM U OLEHKM a3pOaMHAMUYECKUX
XapaKTEPUCTUK NeTATE/IbHOTO annapaTa;

OCHOBbI NOArOTOBKU, NNAHUPOBAHUA M Peanu3aLnmn 3KCNePUMEHTA/IbHbIX UCCNE0BAHUI B LEeNax
NOCTPOEHMA Mmogenen aspoaANHAMMNKM NeTaTeNIbHbIX annapaToB U OLEHKU X CTPYKTYPbI M MapaMeTpos.
YmeTb:

NoNb30BaTbCA CBOMMM 3HAHMAMM AN1A PeLLUEeHMA NPUKAAOHbIX 3a4avY;

JenaTtb NpaBUbHbIE BbIBOAbI U3 CONOCTaBAEHUA Pe3y/IbTaTOB TEOPUU U SKCNEPUMEHTA;
NPOU3BOAUTb YNC/IEHHbIE OLLEHKM NO NOPAAKY BE/IMUYMHDI;

[eNnaTb KayeCTBEHHble BbIBOAbI NPY NEPEXOAE K NPeAeibHbIM YCI0BUAM B M3y4aeMmbix npobnemax;
ocBauBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTANIbHbIE

MeTOAUNKHU;



NPUMEHATb HOBbIE METOAbI, B TOM YMUC/E U3 CMEXKHbIX AUCLMUNINH, ANA OLEHKU U aHaM3a
d3poaAnNHaMUNYECKUNUX XaPaKTEPUCTUK N1eTaTe/IbHbIX annapaTos;

onpepenaTb XapaKTEPUCTUKM NeTaTeIbHOro annapaTa No MaTepuanam NETHbIX UCCea0BaHUMI U
UCNbITaHUI;

3¢ dEKTUBHO MCNOMb30BaTb UHPOPMALLMOHHBIE TEXHONOTMU U KOMMBIOTEPHYIO TEXHUKY AN
[OCTUXKEHNA HEOBX0AMMbIX TEOPETUYECKUX U NPUKNAAHbIX Pe3y/1bTaToB.

Bnapetb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM CaMOCTOATENbHOWN paboTbl B NabopaTopum u NHTEpHETE;

HaBblKaMM rPAaMOTHOMN 06PabOTKM Pe3yNbTaTOB SKCNEPUMEHTA M CONOCTAB/IEHUA C
TEOPETUYECKUMM AaHHbIMMU;

I'IpaKTVIKOVI nccnegoBaHUA U pelleHna TEOPETUYECKMX U NPUKNAOHBIX 3a4au,;

HaBblKaMM aHa/IM3a pe3ynbTaToB 06PabOTKM SKCNepPUMEHTaIbHbIX MCCNEA0BAHUIA U NOCTPOEHUSA

060CHOBaHHbIX BbIBOAOB Ha NX OCHOBE.

K cogepaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3ae/ibl Kypca:

e BeegaeHue. OCHOBbI TEOPUN UAEHTUDUKALNM U OLLEHKN NAapaMeTPOB AMHAMUYECKMX CUCTEM
NPUMEHUTENIbHO K OLEHKe aspoaMHaMMYECKMX XapaKTepucTuk (AOX) JA.

e 0630p pacyeTHbIX METOA0B U SKCNEPUMEHTA/IbHBIX YCTAHOBOK, MCMO/Ib3yEMbIX Ha 3Tane
pa3paboTku JIA gnsa nporHosa AX.

e WNccneposaHmA 1 oueHKA asapoaAnHaMUYECKUX XapaKTePUCTUK eTaTeibHOro annaparta 8 AAT.

e [IpoBepkKa n oueHKa AOX JIA Ha cTeHAax N TpeHaXKepax.

e JleTHbIi aKcnepuMeHT. [laTinMKn n3amepeHuns napameTpoB noseTa.

e Cuctembl U3mepeHusa, cbopa u perncTpaummn nHGopmaumm.

e OueHKa, aHann3 n ytouHeHne AX /1A no pesynbTaTam NETHbIX UCCNEeA0BaHUN.

e  OueHKa XapaKTepPUCTUK YCTOMUYMBOCTU U YNIPaBAAEMOCTU CaMo/ieTa No pesyabTaTam
naeHTndukaunm AOX NA.

OcHoBHas nuTepartypa:

1. BacunbuyeHko K.K., KouyeTtkos H0.A., JleoHoB B.A., Monnasckuit 6.K. CTpyKTypHas
naeHTMdMKaLmMa mateMaTMyeckoin Mogenn aApuxKeHuma camonétos. M.: MawwmHocTpoeHue, 1993.
2. 91ikxod @ M. OcHoBbI aeHTUDMKALMK cucTem ynpasaeHna. OueHMBaHWE NapaMeTPOB U

coctosaHua. M., MUP, 1975.



