01.04.02 MpuknagHaa matemaTuka u MHGoOpMaTUKa
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 pe3ynbTate 0CBOEHMA AUCUMNANHBI ODyYatoWwmecs AONKHbI

3HaTb:

MeCTO 1 po/ib 06LLMX BONPOCOB HayKM B HAY4YHbIX UCCNEA0BaHUAX;

coBpeMeHHble Npo6aembl GU3NKU, XMMUU, MaTEMATUKW;

TeopeTnyeckne mogenv GpyHaameHTaIbHbIX MPOLLECCOB U ABIEHUN B GU3MKE U ee NPUIOKEHUAX;
NPUHLMNbI CUMMETPUM U 3aKOHbI COXPaHEHWS;

HOBeMLLUME OTKPbITUA €CTECTBO3HAHMUS;

NOCTAaHOBKY npo6neM ¢M3MKO-XMMM‘-I€CKOI'O MmoaennpoBaHnA,



0 B3aMMOCBA3AX U QyHAAMEHTANIbHOM eANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

3¢ $eKTUBHO MCNONb30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAayKU: MOHATUA, CYXKAEHUA,
YMO3aK/OMEHUSA, 3aKOHbI;

npeAcTaBUTb MAHOPaMy YHMBEPCAbHbIX METOA0B M 3aKOHOB COBPEMEHHOIO eCTECTBO3HaHMS;
paboTaTb Ha COBPEMEHHOM 3KCNEPUMEHTAIbBHOM 060pyA0BaHUY;

abcTparnpoBaTbCa OT HECYLECTBEHHbIX BAUAHUI NPU MOAEIMPOBAHUMN PeanbHbIX GU3NYECKMX
cUTyaumm;

NJIaHNPOBATb ONTUMA/IBHOE NPOBEAEHME IKCNEPUMEHTA;

BbI6PaTb M paccunTaTb KOHTYP a3apogMHAMUYECKON TPyObl AN CTeHaa ANA 3afaHHbIX YCIOBUM:
yncna M, gasneHus, TemnepaTypbl U Pacxosa;

onpeaennTb ONTUMabHble COOTHOLIEHUA MENXKIY SN1eMEHTAMMU YCTPOMUCTBA.

Bnagetb:

NnJIaHMPOBaHMEM, NOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GMU3NUECKOTO SKCNEPUMEHT];
Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CAaMOCTOATENIbHOM PaboTbl B 1abopaTopum Ha COBPEMEHHOM IKCMEPUMEHTAIBHOM
obopyaoBaHuu;

MaTeMaTU4YeCKMM MOoAEeNNPOBaHMEM GU3NYECKUX 3a4aY;

B/1afETb METOAAMM pacyeTa reoOMeTPUUYECKUX Pa3mMepoB 1 GOPM 31EMEHTOB a3POANHAMMUYECKUX
TPY6, a TaKKe MeTodamMu onpeaeneHnn 1 pacyeTa rasoAMHaMUYEcKUX NapameTpoB MNOTOKa B UX
paboueit YacTu U NO KOHTYPY C Y4ETOM peasibHbIX CBOMCTB rasa, Kak A1 PaBHOBECHbIX, TaK U

HepaBHOBECHbIX Npoueccos.

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3Aenbl Kypca:

e Aspobannuctnyeckune Tpybbl

e AspopgMHamuyeckue Tpybbl 4O3BYKOBbIX CKOPOCTEN. BUAbl M HazHaYeHMe.

e [unepckopocTHblie AQT ¢ MII-pasroHom.

e  UmnynbcHbie AAT.

e Knaccudumkaums runepssykosbix AAT. OcHOoBHble 0cOb6eHHOCTU rnMnep3ByKoBbIxX ALT.

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

e  KOHCTpYKTUBHbIE 0COBEHHOCTU A03BYKOBbIX AAT

e OcHOBHble ypaBHEHWA TeYEHUA ra3a B KaHanax.

e [Ipobnembl MOAENMPOBAHUSA NPU TMNEP3BYKOBbIX CKOPOCTAX.

e Pacuet AAT A03BYKOBbIX CKOPOCTEN.



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

e Conna, guddysopsbl, paboune Yactn cBepx3BykoBbix AAT. 3anyck AAT.

e TpaHc3sykosble AAT. Mepdopauyms

e TpaHc3BykoBble AAT. Cnocobbl nonyyeHns 6onbwnx yncen Re.

e YpapHble AOT. Tpybbl agmMabaTnyeckoro cxkatms.

e DKCNepumeHTasibHasA aspoAnmHaMMKa. 3a4aum n metoabl uccnegoBaHma. OcHoBHble TpeboBaHMA
K NOCTaHOBKe 3KkcnepumeHTos B AAT. Knaccudukauyma AAT.

OcHoBHasA nuTepaTypa:

1. /lyHes B.B. TeyeHus peanbHbIx ra3os ¢ 60bwMMM cKopocTaAMU. M.: dusmataut, 2007.

2. XaputoHoB A.M. TexHWKa 1 meToabl asapodusnyeckoro skcnepmmenTa. 4.1. Hosocmbupck: HITY,
2005.

3. MBaHoBa .M. n ap. TennotexHnyeckme nsmepenHuns n npnbdopbl. M.: Nsgatenbckmii fom M3WU,
2007.

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

5. AyHaes l0.A. Aspodumsnyeckmne nccnenoBaHMA CBEPX3BYKOBbLIX TeueHM. M.: MalmnHOCTPOEHME,
1967.

6. lopaunH C.M., Cnesunnrep U.U. AspoanHammnyeckue namepenma. M.: Hayka. 1964.

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

8. Moyn A., T'onH K. AspogmHamuyeckume Tpybbl 6bonbmx ckopocten. M.: Mup, 1968.

9. fleiy M.E. TexHu4Yeckan razoguHamumKka. M.: dHeprua, 1974,

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

11. Asayesckuii B.C. n gp. OcHoBbI Tensionepesaym B aBMaLMOHHOM U PAKETHO-KOCMUYECKOM
TexHuKe. M.: MawmnHocTpoeHme, 1992.

12. MapTbiHoB A.K. MpunKknagHada asapoanHammnKka. M.: MawunHocTpoeHue, 1972.

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

14. Ugenbumk U.E. CNpaBoOYHUK NO rMapasBanyeckum conpotnsaeHmam. M.: MawwuHocTpoeHue, 1975.



Busyanusauums

Lenb gucumnamHbi:

- OCBOEHMeE CTYAEeHTaMM 3HaHUIM U MPAKTUYECKUX HABbIKOB B 061aCTW BU3YaNM3aLLMN MEXAHNYECKUX
NpoLLeccoB, B YaCTHOCTW, B 061acTM BU3yain3aumm TE4EHUN rasa n *KUIAKOCTW.

3a4a4m AUCUMNANHDI:

- dopmupoBaHue 6a30BbIX 3HAHWI B 061aCTN BU3YaIM3aLMN MEXAHUYECKUX MPOLECCOB KaK
OVNCLMNNNHBI, MHTErpuUpytowein obuedmnsmnyeckyro 1 TEOPETUYECKYIO NOATOTOBKY PU3MKOB-MEXAHUKOB
N MaTeMaTUKOB-MHPOPMATUKOB;

- 0byyeHue CTyAEeHTOB NPMHLMMNAM CO34aHNA HOBbIX METOA0B BU3yann3aLmm TEHEHNUN;

- opmmpoBaHMe NOAX0A0B UCMOb30BaHMA CTyAEHTaMU BU3yain3aLmMmn B CBOUX UCC/IeA0BaHNAX B

pamKax BbINYyCKHbIX paboT Ha cTeneHb marmcrpa.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

MEeCTO U POb BU3yaNn3aL MM B HAYYHbIX UCCeA0BaAHUAX;

3a/a4v 3KCNEPUMEHTANIbHOM a3po U MTMAPOAMHAMUKMN, pellaemble C NOMOLLbIO METOA0B
BM3yanm3aumu;

TEOpeTUYECKME OCHOBbI METOA,0B BM3Yan3aLLMm, UCMOIb3YEMbIX B a3P0 U TMAPOANHAMMUKE;
3KcnepumeHTanbHoe obopyaoBaHMe, MPUMEHAEMOE NPW BU3yannsaumu;

NpUHLMNbI 06paboTKM U306paKeHN;

HOBeWLINE TEHAEHUMM B Pa3BUTUMN METOA0B BM3yanM3aLMK.

YmeTb:

NJIAaHNPOBATb a30PU3NYECKUIA FIKCNEPUMEHTA;

paboTaTb Ha COBPEMEHHOM 3KCMepuMeHTabHOM 060pya0BaHUY;

NpPoBOAUTb NEPBUYHYIO 06PabOTKY pe3ybTaToB BU3yaIM3aL MU TEYEHUI;
WMHTEPNPETUPOBATb PE3YbTaTbl BU3yann3aLmMm TEYEHUN.

Bnapetb:

nJIaHNPOBaHMEM, NOCTAHOBKOM 1 06PabOTKOM pe3ynbTaToB a3poPpU3NYECKOTO SKCNEPUMEHTA;
HaBblKaMM CaMOCTOATENbHOM paboTbl B nabopatopuu u B AT Ha cOBpeMeHHOM

9KCNEPUMEHTA/IbHOM O60pyAOBaHVIVI.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BBepgeHwue B npeagmer.

o uakue kpuctannibl. UamepeHune TemnepaTypbl U KacaTe/IbHOTO HanpasKeHua.

e M3mepeHue TennoBbIX NOTOKOB. TepMOMHANKATOPbI NAaBAeHNA. TepMOKpaCcKU.

e VIHTerpanbHble MeToAbl BU3yain3aLnm Nona Te4eHMa, OCHOBaHHbIe Ha NPeNoMIeHUM CBeTa.

e  /CTOYHMKM cBeTa U YD n3nyyeHma.

e Knaccmyeckne metoabl BU3yannsaLumm TeHEHUA HA NOBEPXHOCTU

e JloKanbHble MeToAbl UCC/IeA0BaHNA NOTOKOB, OCHOBAHHbIE HA paccenMBaHMM CBETa.

e JIlOMUHECLLEHTHbIE MeTOAbl UCCNef0BaHMA NOTOKOB.

e MeTog BM3yanmsaumm npesenbHbIX IMHUIM TOKA U HanpsXKeHUA TpeHus (MeTog ryctoro macna).

e MeToa NIOMUHECLEHTHbIX NpeobpasosaTtesiell AaBaeHUs

e MeToa NIOMMHECLLEHTHbIX MpeobpasoBaTenein TemnepaTypsl.

e MeToabl UCCNef0BaHUA NOBEPXHOCTHOIO TPEHUA U NPeLesbHbIX IMHE TOKA Ha OCHOBE
N3MepPEHMUA TOLWMHbI NAEHKU Macaa. TeHAEHUMN Pa3BUTUA METOLOB BU3yaansaLmm Te4eHnn Ha
noBepxXHOCTU. KnaccnduKkaumna metoLoB BU3yannsaLmu.

e [upomeTpua n Tepmorpadums

o [pueMHUKM nsnydeHusa, Pernctpauyma naobpakeHnin. CKOpoCTHasa CbeMKa.

o CneKktpocKonua.

e  du3MyeckMe 0CHOBbI BU3YanM3aLMM U 061aCTU NPUMEHEHMA BU3YaAIN3aLUN B MEXAHUKE.

OcHoBHas nuTepaTypa:

1. B.M. Boitko, A.M. Opuwny, A.A. Nasnos, B.B. NMukanos TeopeTuyeckme 0CHOBbI U METOAbI
ONTUYECKOMN ANArHOCTUKM B a3podu3nyeckom akcnepmmenTe. -Hosocnbupck: HIY, 2008

2. XaputoHoB A.M. TexHUKa 1 meToabl aspodusnyeckoro akcnepmmeHTa. 4.1. Hosocnbupck: HITY,
2005.

3. XaputoHoB A.M. TexHUKa 1 metoabl asapodusnyeckoro skcnepumeHTa. 4.2. Hosocnbupck: HITY,
2007.

4. B.E.Mowapos, B.H PagueHko. HoBbIl1 MeTog, BU3yain3aLLMmM TEYEHNI HA NOBEPXHOCTM

aspoauHamuyecknx mogenei. // Jatumkm n cuctembl. — 2010. - No5. - C.48-53.

BoeHHasa noarotoska

Lenb AMcumMnAnHbI:

I'IonyquMe HGOGXO,CI,VIMbIX 3HaHI/Il7I, YMEHMI‘;I, HaBblKOB B BOEHHOW 06/1aCTM B COOTBETCTBUM C



n36paHHON BOEHHO-YYETHOM CcreumnanbHOCTbIO "MaTtemaTmnyeckoe, nporpaMmmHoe n MHGopmMmaLunoHHoe

obecneyeHne GyHKLMOHUPOBAHUA aBTOMATU3MPOBAHHbIX cUCTEM".

3a4auv ANCUMNANHDI:

1. MpoxoxaeHne cTyaeHTaMKu AncumnanHbl "Ob6LWecTBEHHO-roCcy4apCcTBEHHAs NOAroTOBKa" .
2. MpoxoxaeHue cTyaeHTamn gucumnnimHbl "BoeHHO-cneunanbHas nogarotoska'".

3. MpoxoxaeHne CTygeHTaMn ancumnanHbl "Taktuka BBC".

4. NMpoxoxaeHue CTyaeHTaMmn gucumnnnmHol "Obwan TakTnka".

5. MNpoxoxaeHue ctyaeHTamn gucumnaumHbl "ObLieBoeHHas noarotoska".

6. MpoxoxKaeHne CTyaeHTaMMU ANCUMNAMHBI "TaKTMKO-cneumanbHan noarotoeka'.

7. JonycK K caaye v caada NpoMeXKYTOUYHOM aTTecTaumm, NpeaycMOTPeHHOM y4ebHbIM NaaHoM.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs ONKHbI

3HaTb:

no aucumnsnHe "BoeHHO-cneuuasbHaa noarotoska':

1. npuHUMNbI NOCTPOEHMSA, PYHKLMOHNPOBAHUA U NPAKTUYECKOM peannsaumnm OCHOBHbIX aIOPUTMOB
ACY BBC;

2. Bzaumogelicteme anroputmos KCA ob6beanHeHns BBC u MNBO, ACY coeamHeHns BKO B npouecce
60eBoM pPaboTbl, OpraHM3aLnmM U HeceHMA BOEBOro AeXKYPCTBa;

3. 0cobeHHOCTUN NOCTPOEHMS aITOPUTMOB YyNpaBaeHNs YacTamm (noapasgeneHunamm) 3PB, VA, PIE;
4. ocHoBbl noctpoeHuns KCA KM u wtaba o6beanHenuns BBC n NBO, ACY coeanHeHnuns BKO;

5. Ha3Ha4YeHue, COCTaB, TEXHUYECKME XapPaKTEPUCTUKM, YCTPOMUCTBO U NPUHLMMbI PYHKLLMOHUPOBAHMA
OCHOBHbIX KOMM/IEKCOB TeEXHUYeCKUX cpeacts KCA;

6. B3anmopaencrtame pyHKLMOHaNbHbIX ycTpoiicTe KCA.

no aucumnnamHe "O6LWECTBEHHO-TOCYAAaPCTBEHHAs NOAMOTOBKA'

1. UcTopuio caBHbIX Noben POCCUINCKOro BOMHCTBA M PYCCKOTO OPYKUS;

2. NOpAAOK OpraHn3aLmMmn 1 NpoBeaeHNs MeponpuUATUA MOpPasibHO-NCUXON0TNYecKkoro obecrneyeHmn B
noapasaeneHum;

3. OCHOBHble 3Tanbl pa3suTma BC PO;

4. uenu 1 3agaum BocnuTaTelbHOM paboTbl B NoApasaeneHum;

5. nopagok opraHmMsaunm n nposegeHuA MepOI'lpMHTMﬁ BOCMNUTaTENbHOM pa60TbI B nogpasaeneHunn;



6. METOANKY MHANBMAYANbHO-BOCNUTATENbHOM PAaboTbl C BOEHHOC/YKALLMMMK, NPOXOAALLMMM BOEHHYHO
CNyX06y No NpM3bIBY M NO KOHTPAKTY.

no aucumnnauue "TakTnka BBC":

1. ocHoBbl 60eBOro NpuMeHeHna Cua u cpeacTs BO3AYLLIHO-KOCMUYECKOTO HanageHUs BOOPYKEHHbIX
Cun 6n10ka HATO;

2. NOpPAAOK U METOAMKY OLEHKM BO34YLIHOMO NPOTUBHUKA;

3. opraHu13auuto, BOOPY*KeHMe Yacten u nogpasaenerHnin NBO BBC;

4. 6oeBble BO3MOXHOCTU YacTel u nogpasgenenumin NBO BBC;

5. opraHusaumio maHeBpa noapasgenenuit NMBO BBC;

6. OCHOBbI NOArOTOBKM YacTen 1 nogpasaenerHnin NBO BBC K 6oeBomMy NpUMEHEHMNIO;

7. OCHOBbI NJ1AaHMPOBAHMNA BOEBOrO NPUMEHEHUA, CYLLLHOCTb M coaepyKaHue 3a61aroBpemMeHHOM U
HenocpeACcTBEHHOM NOAroTOBKM K 60eBOMY NPMMEHEHUIO YacTel 1 nogpasaeneruin NMBO BBC;

8. npaBuna pas3paboTkn n opopmieHns 60eBbIX JOKYMEHTOB;

9. opraHusauuio boesoro aexypcrea B NMBO BBC;

10. ocHoBHbIe 3Tanbl U cnocobbl BeaeHMA 6oeBbix geicteunii 8 MBO BBC.

no aucumnamHe "O6wWwan TakTUKa":

1. opraHM3aLMOHHO-WITATHYIO CTPYKTYPY 06L,EeBOMCKOBBIX NOAPA3AENEHUN;

2. CYWWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMbI BEAEHMA COBPEMEHHOTO 06LLEeBOMCKOBOrO 601;
3. ocHOBbl 60€BOro NPMMEHEHNA MOTOCTPEKOBbIX NoApasaeneHunit CyxonyTHbIX BOMCK, X 6boeBble
BO3MOXHOCTH;

4. OpraHM3auUmIo CUCTEMbI OTHA, HABtOAEeHUSA, yNpaBAeHNA U B3aUMOLENCTBUS;

5. OCHOBbI OFHEBOrO NOPAXKEHMA NPOTMBHUKA B 06LLEBOMCKOBOM 6010;

6. OpraHM3aLmnIo HeNOCPeACTBEHHOIO NPUKPBLITUA N Ha3eMHOW 060POHbI NO3ULMK NOAPa3LENEHUA U
06beKTOoB;

7. nocnefoBaTelbHOCTb U COAeprKaHne paboTbl KOMaHAMPa B3BOAA (OTAENEHMSA) MO OpraHU3aL MK
obueBolickoBoro 605, nepeaBUXKEHUA U yNnpaBaeHUs nogpasgeneHnem B 6010 U Ha maplLue;

8. OCHOBbI YNpaB/aeHMA U BCECTOPOHHEro obecneyeHus 6os;

9. NOpPAAOK OLLEeHKM 06CTaHOBKM M NPOrHO3 ee M3MEHEHMI B xoae 60eBbIX AEeNCTBUN;

10. OCHOBHble NpUembl M cNOCobbI BbIMOIHEHWUA 33434 MHXKEHEPHOTo obecneyeHus;

11. Ha3HayeHUe, KNAaCCUPUKALMIO MHXKEHEPHBIX HOENPMNACOB, MHXEHEPHDIX 3arPaKaeHUN U UX
XapaKTePUCTUKY;

12. Ha3Ha4yeHMe, yCTpOVICTBO M nopAaoK NpuMmeHeHUAa cpeacTts MaCKMPOBKKU NPOMbILLNIEHHOIO



N3roTOBJIEHUA N NOAPYYHbIX CPEACTB;
13. nocnenoBaTeNbHOCTb U CPOKU GOPTUDMKALMOHHOIO 060pya0BaHMA NO3ULUM B3BOAA (OTAeneHus);
14. o6wme cBeAeHMA O AAEPHOM, XMMUUYECKOM, BUONOTMYECKOM U 3aXKUTaTeIbHOM OPYXKNUK, CPpeacTBax
YmeTb:

no aucuunaunHe "BoeHHo-cneymasbHaa NnoArotosKa':

1. TEXHMYECKM FPAaMOTHO 3KCNIyaTMPOBaTb MaTeMaTuyeckoe obecneyeHme BbIMUCINTENBHOTO
KOMMJIEeKCa B Pa3IMYHbIX cTeneHnax 6oeBoi roToBHOCTM M obecneuynBaTtb 60eByto paboTy B yC/10BUSAX
aKTUBHOIO BO34ENCTBMSA NPOTUBHMKA;

2. CaMOCTOATE/IbHO Pa3bupaTbCA B ONMCAHMAX U MHCTPYKLMAX Ha MaTemaTuyeckoe obecneyeHme
HoBbIx ACY BBC;

3. MeToANYECKM NPaBUNLHO M FPaMOTHO MPOBOAMUTL 3aHATUA C IMYHBIM COCTaBOM MO MOCTPOEHUIO U
3KcnayaTaumMm matemaTnyeckoro obecneveHms ACY BBC.

no aucumnsnHe "ObLECTBEHHO-TOCYAAaPCTBEHHAN NOArOTOBKa":

1. ueneHanpaBAEHHO UCMNOJ1Ib30BaTb GOPMbI U METOAbI BOCNIUTATENbHOM PaboTbl C Pa3/IMYHbIMU
KaTeropusamm BOEHHOCYKALLMX;

2. NPUMEHATb METOAbI N3Y4EHUA TMYHOCTU BOEHHOCAYKALLENO, COLMAIbHO-NCUXONOTNYECKUX
NpoLEeccoB, NPOTEKAIOWMX B rPynnax U BOMHCKUX KONJIEKTMUBAX.

no aucumnnanHe "TakTnka BBC":

1. npoBOAMTb ONEepPaTUBHO-TAaKTUUYECKME pacyeTbl HOEBbIX BO3MOXKHOCTEN YacTel (nogpa3aeneHui)
NMBO BBC.

no ancumnanue "O6uWan TakTUKa":

1. nepeaguraTbca Ha none 60s;

2. obopynoBaTb O4MHOYHbIE OKOMbI A/1A CTPENbObI M3 aBTOMATA M3 BCEX NONOXKEHWUN, YKPbITMA AAA
BOOPYKEHUA N BOEHHOW TEXHUKW;

3. oueHMBaTb 06CTAaHOBKY (YTOYHATb AaHHble 06CTaHOBKM) M NPOrHO3MPOBaTh €€ U3MEHEHMUS;

4. paspabaTbiBaTb M 0HOPMAATL KAPTOUKY OrHA B3BOAA (OTAeNeHus);

5. ocywecTsnATb NOArOTOBKY U ynpaBaeHue 6oem B3Boaa (oTaeneHums);

6. N0/1b30BATbLCA WITATHLIMU M TabeIbHbIMU TEXHUYECKMMW CpecTBaMU paamMaLMOHHON, XMMUUYECKON
1 6BMONOrNYECKOM PasBeAKM U KOHTPOS, UHAUBUAYANbHON N KONTEKTUBHOW 3aLLMTbl, CNeunabHOM
06paboTKy;

7. OLLEHMBATb COCTOAHWE NOCTPaAABLUEro M OKasbiBaTb NEPBYHO MEANLMHCKYIO MOMOLLb NPU

Pa3/IMYHbIX BUAAX NOPaXKeHNA IMYHOIo COCTaBa;



8. yntatb Tonorpaduyeckne KapTbl U BbINOAHATb USMEPEHUSA MO HUM;

9. onpeaenATb N0 KapTe KoopAMHaTbI Lenel, 6oeBbIx NOPALAKOB BOMCK U OCYLLECTBAATL LefeyKasaHue;
10. BecTv pabouyto KapTy, FOTOBUTb MCXOAHbIE AaHHble A7 ABUMKEHMA MO a3MMyTam B newem
nopazakKe;

11. opraHM30BbIBATb U NPOBOANTb 3aHATUA MO TAKTUYECKOW NOAFOTOBKE.

no aucumunanHe "TakTUKO-cneumanbHaa NoarotTosKa'":

1. BbINONHATL GYHKUMOHabHble 06A3aHHOCTU AEKYPHOIO MHKEHEPA B COCTaBe H0EBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomy NnpMMeHeHUto 1 ynpaBasaTb 6oeBbiMm pacyeTtom LeHTpa ACY B
xoae BeaeHns 60eBoit paboTbl;

3. NpoBOAUTb NPOBEPKY NApPaMeTPOB, onpeaenstowmx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TEXHUYECcKoe cocToaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60€BOMY NPUMEHEHMNIO;
5. BbINO/IHATL HOPMaTMBbI 60eBOM PaboThI.

no aucumnsmHe "Ob6LeBOeHHasA NOAroTOBKa":

1. BbINO/IHATb M NPABUNLHO NPUMEHSATb NOJIOKEHMA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIX Cun
Poccuiickoit Pepepaunm B noBceaHEBHOMN AEATENBHOCTY;

2. BbINO/IHATL 06A3aHHOCTN KOMaHAMPA M BOEHHOCAYXKALLEro nepes nocTpOeHMEM U B CTPOLO;

3. NPaBWJIbHO BbIMNOJIHATL CTPOEBbIE NPUEMbI C OPYKUEM U BE3 OPYKUS;

4. ocyLecTBNATb pa3bopKy M cOOpKy aBTOMATa, NUCTO/IETa U NOATOTOBKY K 60eBOMY NPUMEHEHUIO
PYYHbIX rpaHar;

5. onpeaensaTb No KapTe KOOPAUHATLI Lenei;

Bnagetb:

no aucumnavHe "BoeHHO-CNeuunanbHaa NoAroToBKa™:

1. yctponcteom KCA KI, annapaTHbIM 1 NporpaMmmHbIM obecneveHnem mx GpyHKLUMOHMPOBAHNUS;

2. OCHOBbI 3aLWNTbI MIHPOPMALUM OT HECAHKLMOHMPOBAHHOIO AOCTYNa.

no aucumnnamHe "O6LECTBEHHO-TOCY4apCTBEHHAs NOAroToBKa':

1. OCHOBHbIMM NONOXKEHUAMM 3aKOHOA4ATE/IbHbIX AKTOB rocyAapcTea B 061acTu 3awmTbl OTeyecTsa.
no aucumnanHe "TakTnka BBC":

1. dopmamum 1 cnocobamu BeaeHmA 6oeBbIx AeUCTBUI YacTen 1 noapasaeneHnit MBO BBC, nx
B/IMAHMEM Ha paboTty ACY B uenom, paboty KCA nunu, 60eBoro pacyéTa.

no aucuunnanue "Obuan TakTUKa":

1. opraHusaumei coBpemeHHoro obLLeBoMcKkoBOro 605 B3BoJa CaMOCTOATE/IbHO MW B COCTaBe POThI.

2. NPUHATUEM peLleEHNA C COCTaBNEHUNEM 6oeBoro NPWKa3a, HaBblkaMu A0K/1ada npe,a,nomeHMﬁ



KOMaHAaMpy.

no aucuunanHe "TakTUKO-cneumanbHaa NoarotosKa'":

1. meToZamum ycTpaHeHMn cboeB 1 3a4eprKeK B paboTe NporpamMmmMHbIX U annapaTHbix cpeacts KCA
ACY.

no aycuunaunHe "ObueBoeHHan NoAroToBka™:

1. WITATHbIM OPYXUEM, HAXOAALLMMCA Ha BOOPYKEHUU BOOpyKEHHbIX cun PP

K cogepKaHuUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BoeHHO-cneuuanbHaA NOAroToBKa
e O6ulas TaKTUKa

e TaKTnKa BoeHHO-BO34YLWHbIX CUA
e BoeHHO-cneumManbHaA NOArOTOBKaA
e O6wan TakTMKa

e TaKTuKo-cneumasnbHaa NOAroTOBKa
e (O6uweBoeHHas NOArOTOBKA

OcHoBHasa nuTepaTypa:

1. CTpoeBoi ycTaB BOOPYXEHHbIX cun PO,

2. B.B. Anakngse, P.l. lykos «Ctpoesas noarotoska» lNog pea. N'eHepan-nonkosHuKa B.A.
Mepumckoro (YyebHoe nocobue).M.: BoeHnsaat, 1988. 336 c.

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

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

5. HacTtaBneHwue no cTpesnkoBomy aeny 9-mm nucronet Makaposa (MMM). M.: BoeHunsgar, 94 c.

6. HactasneHue no ctpenkosomy aeny PyyHble rpaHaTbl. M.: BoeHunsgar, 1981. 64 c.

7. HactaBneHue no ctpenkosomy aeny. OCHOBbI CTpenbbbl U3 CTPESIKOBOro opyxua. U3a. sBTopoe,
ucnp. un gon. M.: Boenunsgar, 1970. 176 c.

8. Kypc cTpenbb us cTpenkoBoro opyus, 60eBbix MalnH U TaHKoB CyxonyTHbIx Boick (KC CO, BEM
n T CB-84). M.: BoeHunspaar. 1989, 304 c.

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

10. «Tonorpadurueckan noarotoska KomaHaunpa» / YuebHoe nocobue. M.: Boennsgar. 1989.

11. MonocTos H0.1. PaboTa KomaHAMpa MO KapTe U Ha MecTHocTU. YuebHoe nocobue.

ConHevHoropck, Tunorpadus Kypcos «BbicTpen», 1996.



BbluncanutenbHble meToAbl B MEXaHUKe

Lenb gucumnamHsbi:

- 3HaKOMCTBO CTYAEHTOB C YNC/IEHHbIMW METOAAMMU, LUMPOKO NPUMEHSEMbIMU B MEXAHMKE KUAKOCTU U
rasa, a Tak)Ke B MeXaHWKe TBEpA0ro ynpyroro Tena, obyyeHune nx anroputmam, Kotopbie MoryT BbiTb
NCNo/1Ib30BaHbI A/1A pelleHna 60abloro pasHoobpasma dpyHAaMeEHTaNbHbIX M NPUKNAAHbIX 334au

aspornapomexaHmkmn n Nnpo4YHOCTU KOHCprKLI,MVI NETAaTENIbHbLIX annapaTos.

3a4a4m AUCUMNANHDI:
- 3T meToAbl obecneumnBatoT Hanbonee 3dPeKTUBHbLIN Ha COBPEMEHHOM 3Tane NyTb NOyYeHUs

pe3ynbTaToB 33434, ONUCbIBaeMbIX AMbdepeHLMaNbHbIMU YPaBHEHUAMMU.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs SONXKHbI

3HaTb:

$yHAAMEHTaNbHble MOHATMA, 3aKOHbI, TEOPUM KNACCUHYECKOM M COBPEMEHHOM PUIUKY;

NOpPALKN YNCNEHHDBIX BEIMYMNH, XapaKTePHbIE AN1A Pa3IMYHbIX Pa3genos GU3UNKK;

COBpPEMEHHble NPobaembl PUINKM, MAaTEMATUKK;

COBpPEMEHHOE NOOXKEHUM aen B npobieme naeHTMOMKaLUUN PUINYECKMX MEXAHM3MOB
LWYyMOo06pa3oBaHUA B TYPOYNEHTHbIX TEYEHUSAX;

pa3HOBUAHOCTU COBPEMEHHbIX CMOCOB0B 3KCNEPUMEHTANIbHOTO UCCAe0BaHMA WyMa TYPOYAEHTHbIX
TEYEeHUM N PU3NYEeCcKMe NPUHLMMbI, Ha KOTOPbLIX OHM OCHOBAHbI

YmeTb:

abcTparnpoBaTbhcA OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHUMN peanbHbIX PUINYECKMX CUTYaLMIA;
No/1b30BaTbCA CBOMMW 3HAHMAMM A5 peleHns GyHAAaMEHTAbHbIX M NPUKAALHbIX 33434 U
TEXHONOrNYeCcKMxX 3a4ay;

AenaTb NpaBu/ibHble BbIBOAbI M3 CONOCTAB/IEHUA PE3Y/IbTaTOB TEOPUN U SIKCMEPUMEHTA;
NPOU3BOAMUTb YNC/IEHHbIE OLLeHKMN NO NOPALKY BE/INYUNHDI;

AenaTb KauecTBEeHHble BbIBOAbI NPU Nepexoae K npeaesibHbiM YCI0BMAM B U3y4aeMblX Npobaemax;
BUAETb B TEXHUYECKUX 3a4a4ax GU3NYECKOe coaepKaHUE;

OCBanBaTb HOBblIE NpeaMETHbIe o6nacw|, TeopeTnvyeckmne noaxoabl U sKCNeEPMMeHTa/IbHble METOAUNKHA;



BbIBOAUTb OCHOBHbIE YPaBHEHMA Y NOHMMATb UX GUIUYECKUIA CMbICS;

3 PeKTMBHO NCNONb30BaTb MHPOPMALMOHHbBIE TEXHOOTUN U KOMMBIOTEPHYIO TEXHUKY ANA
OOCTUMKEHMA HEOBXOANMBbIX TEOPETUYECKUX U MPUKAALHbIX PE3Y/1bTaTOB

Bnapetb:

HaBblKamuM 0cBOeHMA 601bLOro o6vema nHbopmaLnuy;

HaBblKaMM CAMOCTOATE/IbHOM PaboTbl B labopaTopum n NHTepHeTe;

KY/IbTYPOI NOCTAaHOBKN M MOAENMPOBAHNA PUINYECKMX 3aaY;

HaBbIKaMM rPAaMOTHON 06pPaboTKM Pe3yNbTaTOB OMbITa M CONOCTABAEHMA C TEOPETUYECKMMW AAHHbIMU;
NPaKTUKOMN NccnesoBaHMA U PeLIEHNA TEOPETUYECKMX U NPUKNALHbIX 3343Y;

HaBblKaMUM TEOPETUHECKOTO aHa/In3a pPeaibHbIX 3a4a4.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e YpaBHeHua HaBbe-CToKca B AnBepreHTHOM popme, ONmUCbIBatoLME TEYEHUA BA3KOTO
coBepLUeHHOro rasa. [locTaHoBKa 3a4a4M BHELHEro o6TeKaHMA TeN BASKMM rasom. YpaBHEHUSA
Hasbe-CToKca B anBepreHTHON popme B KPUBOJIMHENHOM CUCTEME KOOPANHAT

e [locTaHOBKa 33aJa4M BHELHEro o6TekaHWA Ten B pamMKax ypaBHeEHWUN diinepa.
XapaKTepucTnyeckmne cBoiicTea ypaBsHeHni dinnepa u Hasbe-CTokca. [ocTaHOBKA rpaHUYHbIX
YCNOBWUI ANA ypaBHEHWI Jiinepa

e [locTaHOBKa 3afaun A1A ypaBHEHWUI NorpaHMYHOro ciod MpaHAaTas. XapakTepuctnyeckue
CBOWCTBA YPaBHEHWM

o [lOHATME XKeCTKOM cuctembl andpdepeHumnanbHbiX ypaBHEHU M

e MogennpoBaHue TypbyeHTHbIX TeYEHUN

e MogenmpoBaHMe XMMMUYECKN HEPABHOBECHbIX NPOLECCOB B BbIYUCANUTEIbHON a3poaAnHAMUKe

e [locTaHOBKa 3afay4 B MeXaHMKe TBepA0ro ynpyroro tesa

e  OCHOBHbIE MOHATUA TEOPUN PA3HOCTHBIX CXEM A7 0BbIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHEHUI (annpoKcMMaums, CXOAMMOCTb, YCTOMYMBOCT).

e MeTogbl PyHre-KyTtTa ana peweHua 3agaum Kowmn ana obbIKHOBEHHbIX AnddepeHumanbHbix
ypaBHeHWU. MHorowaroeble MeToAbl pelleHma 3agaun Kowm ana o6bIKHOBEHHbIX
anddepeHLManbHbiX YpaBHEHWUI. YCNOBHO yCTOMYMBbIE M abBCONOTHO YCTOMYMBbBIE PA3HOCTHbIE
MeTozbl. ABHbIE N HEABHblE PA3HOCTHbIE CXEMDbI

e  OCHOBHble NOHATUA TEOPUM PA3HOCTHbIX CXEM A/1A KpaeBbiX 3a4a4 06bIKHOBEHHbIX
anddepeHLManbHbIX ypaBHEHWUI (annpoKcMmaums, CXoaMMOCTb, YCTOMYMBOCTL). Teopema
Nakca.

e  /HTErpo-uHTEepnosALMOHHbBIE METOA, PELLEHNA KPaeBblX 3a4a4 417 0ObIKHOBEHHbIX
anddepeHUnanbHbIX ypaBHEHWNNA.

e MeToAabl TUNA KOHEYHbIX 3n1emeHToB. MeToa bybHoBa-lanepKmHa

e (CBOICTBA Pa3HOCTHbIX CXeM A/1A MOAeIbHOro ypaBHeHus: Rluxx+Bux=0. CeTouHoe 4ncno
PeHonbaca. CBOMCTBO MOHOTOHHOCTU PA3HOCTHbIX CXEM

e Cxema Kennepa gns pelieHuns Kpaesbix 3a4a4 g1s 0ObIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHeHuin. O cornacoBaHHOCTM anddepeHLManbHbIX yPaBHEHUI U FPAHUYHBIX YCNOBUIA

e MeTog PuyapacoHa ana nosbiWeHUA NOpALKa TOYHOCTH.



e MeToa NpOCTOM UTEpaLLMM A5 PeLLEHUA HEIMHENHbIX CETOUYHbIX ypaBHEHUI. CKOpoCTb
CXOAMMOCTMN MeToAa

e Metoa HblOTOHa ANA pelleHns HeJIMHENHbIX CETOYHbIX ypaBHeHMM. CKOPOCTb CXOAMMOCTHU
meToga. MoanduumpoBaHHbii metoa HbtoToHa. MeTog, HbloToHa-PadcoHa

e Pa3HOCTHas 3agava Ha cOBCTBEHHbIE 3HaYeHUA Uxx+Eu=0

o [loHATMe 06YyCNOBNEHHOCTU CUCTEM IMHEMHbIX aiIrebpanyeckmx ypaBHEHW

e  ANrOpuUTM BEKTOPHO-MATPUYHOM NPOroHKKU. Teopema 06 yCTOMYMBOCTM BEKTOPHO-MATPUYHOM
NPOroHKM

e Mertog laycca ¢ BbIGOpOM BeAyLLEro 3/IeMeHTa

e MeToa NpoCTOi UTEPALUM AN1A PeLleHNa IMHENHbIX ypaBHEHUI. MeToa NpocTon ntepaumm c
ONTMManbHbIM BblI6OpPOM.

e MeTog NnepemeHHbIX HanpaBAeHUA ANA PeLEHNA NNHENHDbIX YPaBHEHUM

e TpeyrosibHble METOAbI ANA PELIEHUA IMHENHbIX YPaBHEHWU

e UTepaumoHHble MeToabl BapUauMoHHOro Tuna. MeTton MMHUMaNbHbIX HEBA3OK

e MeToabl NOCTPOEHMA PACUETHbIX CETOK. Anrebpanyeckne MeToabl NOCTPOEHUA PACHETHbIX
CeToK. MeTozbl NOCTPOEHMA PACYETHLIX CETOK, OCHOBAHHbIE HA PELUEHUU SNNUNTUYECKUX
ypaBHeHWU. MeToabl NOCTPOEHMA PACYETHbIX CETOK, OCHOBAHHbIE Ha peLleHnn
rmnepboanNYecKUX ypaBHEHWUI

e ApfanTUBHbIE pacyeTHble CeTKN. AJanTMBHbIe pacyeTHble CETKM BapMaLMOHHOIO TMNa

e  AHanu3 YCTOMUYMBOCTM IBHbIX U HEABHbIX CXEM A8 YpaBHEHMI norpaHunyHoro cnos (MC)
Mpanatna

e OueHKa NorpewHoCTM annpoKCcUMaLLMmn CXxeMbl C BECAaMU ANA yPaBHEHUA TENI0NPOBOAHOCTY.
Cxema NoBbIWEHHOro NopaaKa annpoKCUMaLMn A1A ypaBHEHUA TENI0NPOBOAHOCTY.
Heobxogmmble 1 f0OCTaTOYHbIE YCN0BMA YCTOMUYMBOCTM MO HAYa/IbHbIM AaHHbIM CXEMbI C BECAMM
ONA ypaBHEHMA Ten/I0NpPoBOAHOCTH

e bnouHbi meTog Kennepa ana pewenusa ypasHeHnin MC MpaHatna. Metog KpaHka-HukoncoHa
Ana peweHuns ypasHeHui MNC Mpanarna. Metoz NoBbIWEHHOro NopAgKa To4HocTu MNeTyxoBa ans
peweHua ypasHeHwui MNC MpaHaTna

e Cxema Jlakca-BeHapodda ana pelweHusa ypaBHeHUn dinnepa. [ByxXLWwaroBbli BapMaHT CXeMbI
Nakca-BeHapodda 1 cxema Mak-kopmaka. Heobxoaumoe ycnosume ycTonumBoCTM cxembl J1akca-
BeHapodda

e [loHATME MOHOTOHHOCTM M Teopembl [04YHOBA O NOCTPOEHUM MOHOTOHHbIX PA3HOCTHbIX CXEM

e MOHOTOHHasA cxema NepBOro M BTOPOro NopaAKa TOYHOCTM 411 YpaBHEHWA nepeHoca

e (CBOWMCTBO MOHOTOHHOCTM Pa3HOCTHbIX CXeM. YC/I0BME HEBO3PACTaHMA NOJIHOW BapuaLumm

e JIMHeapn30BaHHbIV BapMaHT MOHOTOHHOM CXEMbl NEPBOro U BTOPOro NopAgKa TOYHOCTU AN
YpaBHeHU 3nnepa

e HennHeNHbIN BapMaHT MOHOTOHHOM cxembl f04yHOBa NEPBOro M BTOPOro NopaKa TOYHOCTH
ONA ypaBHEHM diinepa.

e MeTopg Posa ana npubanKeHHOro pelleHns 3aga4um Pumana

e [locTpoeHMe MOHOTOHHbIX PAa3HOCTHbIX CXEM A1 MHOTOMEPHbIX 33434 ra3oBoin AMHAMMKM

e MeToabl peweHna ypaBHeHNn Hasbe-CToKca C NPUMEHEHNEM MOHOTOHHbIX PA3HOCTHbIX CXEM.

e MeToz KOHEYHOrO 3/1eMeHTa A/1A PeLLeHNA YpaBHEHUI MeXaHMKM TBEPAOro ynpyro Tena

e MeToz KOHEYHOrO 31IeMeHTa ANA PELUeHUA YPAaBHEHNA MEXAHWUKMN XKUAKOCTHU U rasa.

OcHoBHas nuTepaTypa:

1. YncneHHble MeToabl pelleHUs 3a4a4 MeXaHUKKU CANOLLHbIX cpea [TeKcT] : UMKA Nekuni,



MPOYUTAHHBIX B NETHEN LLIKOAE NO YNC/IeHHbIM meToaam, Knes, 15 uioHs - 7 nona 1966 r. / noa pea,
O. M. benouepkosckoro ; Akaa,. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. MeToApl pelleHmns CeTOUYHbIX ypaBHeHUI [TeKkcT] : yueb. nocobue gns sysos / A. A. CamapcKuii, E.
C. Hukonaes .— M. : Hayka, 1978 .— 592 c.

3. YucneHHoe pelleHne MHOroMepHbIX 3a4a4 razoBoi AnHamukm [Tekct] : [moHorpadusa] / noa pea.

C. K. ToayHoBa ; [C. K. ToayHoB 1 ap.] .— M. : Hayka, 1976 .— 400 c.

MHTeﬂﬂeKTyaanble CUCTeMbIl ynpas/ieHUA Nos1IeTOM

Llenb gucunnanHel:

- N3y4eHne OCHOB COBPEMEHHOM Teopmn B 061acTM a4anTUBHbIX CAMOHACTPANBAIOLMXCA CUCTEM
ynpas/ieHNs NONETOM C 31eMEHTAaMU UCKYCCTBEHHOIO MHTENNEKTA. B HacToAwee Bpems 3T0
Hanpas/eHMEe 3aHMMAET OA4HO U3 BeAYLMX MECT B TEXHMYECKMX HayKaxX M OTHOCUTCS K BarKHOM

NPUKNAAHOMN OTPAC/IN, TECHO CBA3AHHOM C BbIYNCAUTENIBHOMN TEXHUKO.

3agauv gUCcUMNANHbI:

- aHa/IM3 AMHAMMWYECKUX CBOMCTB aBTOMATUUYECKUX CUCTEM Ha MOAENbHOM UM GU3UYECKOM YPOBHE U
3aZ1a4M CUHTE3a aIFOPUTMOB ynpaBaeHus, GYHKLMOHANbHOMN CTPYKTYPbl aBTOMATUYECKOW CUCTEMDbI C
3/1eMEHTAMM UCKYCCTBEHHOTO MHTENINEKTA, €€ NaPaMEeTPOB M XapaKTEPUCTUK, YAOBNETBOPAOLLMX
TpeboBaHMAM KayecTBa - ObICTPOAENCTBMA U TOYHOCTH, A TaKKe 334341 NPOEKTUPOBAHUA CUCTEM
ynpasBneHma n ux oTpaboTKM B NpoLecce UCNbITaHUI. Ha 6a3e maTtemaTnyecknx moaenem
NCKYCCTBEHHbIX HEMPOHHbIX CETEM, IKCNEPTHBIX CUCTEM C HEYETKOWN JIOTUKOM N APYTUX 31€MEHTOB
WCKYCCTBEHHOIO MHTENEKTa TEOPUA a4anTMBHbIX CAMOHACTPAMBaOWMXCA M 0ByYatoWMXCA CUCTEM
yMpaB/ieHWs NO3BOJIAET U3y4aTb AMHAMMUYECKME MPOLLECCHI B aBTOMATUYECKUX CUCTEMAX U
dopmMpoBaTb CTPYKTYPY M NapaMeTpbl COCTABHbIX YaCTel C0KHOW AMHAMUYECKON CUCTEMBI ANA

npnaaHnNA peasibHbiM nNpoueccamM ynpasaeHMA NONETOM XKe/laeMbIX CBOWCTB.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI

3HaTb:



dyHAaMeHTaIbHbIE MOHATUA U 3aKOHbI KIaCCUYECKOI U COBPEMEHHOM TEOPUM aBTOMATUUYECKOTO
yNpaBAeHUA CNOXKHBIMW AUHAMUYECKUMUN CUCTEMAMMU;

NPUHUMUNLI OpraHn3aumnmn, GYHKUMOHUPOBAHMA U NPOEKTUPOBAHUA TEXHUYECKUX CUCTEM
aBTOMaTU3MPOBAHHOIO YNpPaBAeHUA U MUHPOPMALMOHHBIX CUCTEM;

npobiembl AMHAMWKKU NONETA U aBTOMATU3aL MM yNpaBaeHus nonetom J1A;

METOAbl aHA/IM3a U CUHTE3A C/IOXKHbIX AMHAMUYECKUX CUCTEM;

COBpPEMEHHOEe COCTOAHNE Uccne0BaHni B 061acTn pa3paboTKu cMCTeM aBTOMATU3MPOBAHHOTO
ynpaBaeHua NoAETOM 415 MePCneKTUBHbIX 06Pa3L,0B aBUALMOHHOMN TEXHUKN;

3KCNEPMMEHTA/IbHbIE OCHOBbI UCC/IEA0BaHUI AUHAMMKM NOSIeTa U ynpasaeHus JIA.

YmeTb:

abcTparnpoBaTbCa OT HECYLWECTBEHHOMO NPU MOAENNPOBAHMM peanbHbIX GUINYECKUX CUCTEM
(0bbeKkToB ynpasneHus);

NPUMEHATb TEOPETUYECKUE 3HAHUA Ha NPaKTUKe ANa peleHns GyHAaMeHTaIbHbIX, MPUKNAAHbIX U
TEXHONOTNMYECKUX 3aaY;

peLaTb OCHOBHbIE 334a4M COBPEMEHHOM Teopum B 06/1aCTU aganTUBHbIX CUCTEM YNpaB/ieHUA
NOJIETOM C CAMOHACTPOMKOM M 06y4YeHMEM Ha OCHOBE 3/1IEMEHTOB MCKYCCTBEHHOTO MHTENNIEKTA:

® CUHTE3 aITOPUTMOB HEMPOCETEBBIX, SKCNEPTHbLIX M TMOPUAHBIX CUCTEM C HEYETKOM SIOFUKOM,
obecneynBaroLLMX ONTUMabHOE KAYeCcTBO NepPexXoHbIX NPOLECCOB B KOHTYPE yNpaBAeHUs B CMbIC/ie
3a4aHHbIX KpUTepunes, Heobxoanmoe b6bICTpoAENCTBME M TOYHOCTb CTabuansaLmnm Tpebyemblix
KoopAauHarT;

® AHA/N3 YCTOMYMBOCTU, YPABHEHWNIA HAaCTPOMKN BECOBbIX KO3 PULMEHTOB HEMPOHHOM CETU, CBOMCTB,
ONHAMUYECKUX NoKasaTesiei KayecTsa M TOYHOCTM CUCTEM aBTOMATU3MPOBAHHOTIO yrpaBaeHus
nosieTom;

* MOZEeIMPOBaHME CUCTEM AaBTOMATU3MPOBAHHOIO YNPABAEHMA NOJETOM C 3/1eMEHTAaMMN UCKYCCTBEHHOTO
WHTENIeKTa Ha OCHOBE BbIYUCIUTE/IbHbIX CPEACTB U NPEAMETHO-OPUEHTUPOBAHHbIX MPUKAALHbIX
nporpamm;

AenaTtb NPaBuAbHbIE BbIBOAbI U3 CONOCTABAEHMA PE3Y/IbTATOB TEOPUM U SKCNEPUMEHTA;
NPOU3BOAUTb YNCAEHHBIE OLEHKWN MO NOPAAKY BEMUYNHBI;

[EeNaTb KaYeCTBEHHbIE BbIBOAbI NPU NEPEXOe K NPeAe/bHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAETb B TEXHUYECKMNX 3aa4ax GU3NYECKOEe CoAepKaHMeE;

ocBamBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI, AaHAIMTUYECKME U

9KCNEpPpUMeHTa/ibHble METOANKU;



3¢ dEKTUBHO MCNO1b30BaTb UHPOPMALMOHHBIE TEXHONOTMU U KOMMBIOTEPHYIO TEXHUKY AN
OOCTUNKEHMA HEOBXOANMMbBIX TEOPETUYECKUX U NPUKALHbIX Pe3yNbTaToB.

Bnapetb:

06WUM NOHATUNHBIM annapaTom;

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

KyNbTYpPOI NOCTaHOBKM HU3NYECKMX 33434 U MOAENNPOBAHUA CNOMKHbIX CUCTEM;

NPaKTUKOM UCCNEeA0BaHUA U PELLEHNA TEOPETUYECKUX U NPUKNALHbIX 3a4a4 B 06/1aCTU MeXaHUKK
noseta un ynpasneHua J1A;

NPaKTUYECKMMM HaBblKaMU MOZEIMPOBAHMA 3a4a4 MeXaHMKMU NoneTa U ynpasneHus J1A;
HaBblKaMM rPaMOTHON 06PabOTKM Pe3ybTaTOB IKCNEPUMEHTOB M CONOCTABAEHUSA C

TEOPETUHECKUMU AaHHbIMU.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BeeaeHue. OCHOBHble MOHATUSA, 334341, NPOHAEMbI U NEPCNEKTUBLI BHEAPEHUA
WMHTENNEKTYaNbHbIX CUCTEM YNPaB/IEHMA NONETOM Ha OCHOBE TEOPUM UCKYCCTBEHHbIX
HelpoHHbIX ceTel (MHC), aKcnepTHbIX CUCTEM C HEYETKOM NOTUKOM U TMBPUAHBIX HEMPOHHbIX
ceTen.

e  OCHOBHble NONOXKEHNA TEOPUM HEMPOHHbIX ceTel. CTPYKTYpa M CBOMCTBA UCKYCCTBEHHOTO
HelpoHa. CTPYKTYPbl UCKYCCTBEHHON HEMPOHHOM CeTU. AKTUBALUMOHHbIE GYHKLUUN.
YHUBepCasibHble anMnpPOKCUMUPYIOLLLME CBOMCTBA HEMPOHHbIX CETEMN.

o KnaccudumKaums HEMPOHHbIX ceTelt U nx ceoicTea. CeTn ¢ 0bpaTHbIMM CBA3AMMU U NPAMOr0
pacnpocTpaHeHuA.

e Oby4yeHWe HENMPOHHbIX ceTel. AITOPUTM 0BPATHOIO PAacNpPOCTPAHEHUA. ANropUTMbI 0byYeHUe ¢
yuutenem u 6e3 yumtens. AAroputMmbl 0by4eHMUA MHOTOC/IOMHbIX HEMPOCETEN B peasibHOM
BpeMeHM

e [lpumeHeHWe HeMpPOHHbIX ceTel M 6a30Bble CTPYKTYPbl HEMPOCETEBbLIX AMHAMUYECKUX CUCTEM.
MHorocnomHbIn nepcenTpoH. HeMpoHHble ceTu BCTPEYHOro pacnpoctpaHeHuns. HepoHHble
cetn Xonounga n XammuHra. CeTu ¢ pagmanbHbiMK 6a3UCHBIMKU SN1eMeHTaMU. BeposaTHOCTHan
HenpoHHan ceTb. 0606LEeHHO-PerpeccMoHHan HEMPOHHAA ceTb. JIMHENHbIE HEMPOHHbIE CETH.
Curma-nm HempoHHble ceTu. KneToyHble aBToMaThl.

e UcKyccTBEeHHble HEMpPOHHbIe ceTu B ynpasaeHnn. IGGeKTMBHOCTb HEMPOHHbIX ceTelt. Teopembl
0 nonHote. NaeHTUdPUKauma n nporHosmposaHume c nomousto MHC. YnpasneHue nu mogenm
HeMpPOHHbIX ceTel Ans ynpasneHus. AnddepeHumanbHble ypaBHEHUA NPOLECCOB
npeobpasoBaHMA U HAaCTPOIMKN MHOTFOCNO0MHbIX HelpoceTel. [oAMHOMUANbHbIE HEMPOHHbIE
cetn. HepoHHaa Curma — Mu cetb. MHC npamoro pacnpocTpaHeHus ¢ 0O4HUM CKPbITbIM C/I0eM.
OrpaHUYeHHOCTb U CTabnUAnM3nNpPyemMoCTb.

e MeToabl CMHTE3a CUCTEM ynpaBaeHuA. CUHTe3 peryiaTopoB Ha OCHOBE HE/IMHENHOTO
npeobpasoBaHuUs nepemeHHbIX. CUHTE3 HEPOCETEBbLIX CUCTEM Ha OCHOBE METOAa afanTUBHOIO
ynpasneHua. Mpamoe aganTUBHOE yNpaB/ieHMe 3aMKHYTbIM KOHTYPOM NO NOJIHOMY BEKTOPY
COCTOAHMI. IMHamMmuyeckasa obpaTHaa moaenb ANA HEANHEWHOW cuctembl. Moaenb cuctembl



yNpaB/ieHNs C AONOJIHEHNEM HEMPOHHOM CeTbio. AHAIN3 YCTOMYMBOCTU 3aMKHYTOM CUCTEMbI U
YPaBHEHWA HACTPOMKN BECOBbIX KO3PPULMEHTOB HEMPOHHOM CETU

e HeyeTKne mHoxecTBa. OCHOBHblE XapaKTEPUCTUKM HEYETKUX MHOXKecTB O MeToAax NOCTPOeHuA
YHKLMIA NPUHAANEXKHOCTU HEYETKMX MHOXKeCTB. Onepaumn Hag HEYETKMMMN MHOXKECTBaMMU.

e HeyeTKne N NINHIBUCTUYECKMNE NepemeHHble. HeueTKkme yncna. Onepaumm Hag HEYETKMMMU
yncnamm.

e HeueTtKkune BbiBOAbl. Anropntm Mamdani. Anroputm Tsukamoto. Aaroputm Sugeno. Aaropmutm
Larsen. YnpoLlleHHbIA anropuTtm HeYeTKoro BbiBoga. MeToabl NpUBEeAEHUA K YETKOCTW.

e [eHeTuyeckune anroputmol. NpeacraBneHme reHeTU4ecKomn MHGopmaunn. NlreHeTnyeckme
onepaTopsbl. MpenmyLLecTBEHHOE NPaBO PAa3MHOXKEHMUA CUTbHENLLUX.

e [eHeTUYecKMe anropuTMbl M UCKYCCTBEHHbIE HEMPOHHbIE CETU KaK HOBasA napaanrma B
YyNpas/ieHNN U MOLENNPOBAHNN CUCTEM.

e He#MpoceTeBble MeTOAbl NOCTPOEHUSA OTKAa30YCTONYMBbLIX CUCTEM.

e HeyueTKas nornka B NOCTPOEHNN OTKA30yCTOMUYNBBIX CUCTEM.

e Mcnonb3oBaHMe 3BONIOLUNOHHBIX aATOPUTMOB 414 NOCTPOEHMNS OTKAa30YCTOMUYMBbLIX CUCTEM
ynpaB/ieHNs NONETOM.

e Cuctema ynpaBaeHuMA YyrnoBbiM ABUKEHWUEM BEPTO/IETA HA OCHOBE MHBEPCHOM MOAENN U
a[4anTUBHOM HEMPOHHOM ceTw.

e Cuctema ynpaBneHMA TPAaeKTOPHbIM ABUXKEHMEM BEPTONETA HA OCHOBE HEMPOHHOM CeTU ANA
nosieTa Ha npeAesibHO MasibIX BbICOTaX.

e Cucrtema aBTOMATMYECKOro NpMBeAEHUA BEPTOETA U3 CI0KHOMO NPOCTPAaHCTBEHHOIO
NOJIOXKEHUS B TOPU3OHTA/IbHbIN NONET Ha OCHOBE HEMPOHHbIX CETEM U SKCMNEPTHOM CUCTEMbI C
HEeYEeTKOM IOTNKON.

OcHoBHasA nuTepaTypa:

1. HeltpoHHble ceTu: uctopusa passutna Teopum [Tekcr]. KH. 5 : yueb. nocobue ansa sysos / nog obu,
pea. A. W. NanywkuHa, A. 3. LbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

2. HeipoHHble ceTu [TeKcT] : noaHbin Kype / C. XalikuH ; nep. ¢ aHra. H. H. Kyccynsb, A. 1O.
LLlenectoBa ; nog pea. H. H. Kyccynb .— 2-e n3sg,., ucnp. — M. : Bunbamc, 2006 .— 1103 c.

3. ManywknH A.U. HelMpoHHble ceTu: ocHoBbI Teopuu. - M., Fopsayasa nuHmna-Tenekom, 2010, 496 c.

NHbOpPMaLNOHHO-U3MEPUTENbHbIE CUCTEMDI

Llenb gucunnaunHol:

- 3HAKOMCTBO CTYAeHTOB C MHOOPMALNOHHO-U3IMEPUTESIbBHBIMU CUCTEMAMM, LLMPOKO NPUMEHAEMbIMU B
aspodU3nNYECKOM IKCNEPUMEHTE, CNOCOBAMM AOCTUNKEHNA 3a4aHHOM TOYHOCTHU M BbICTPOAENCTBUSA
N3MepPEHUI, MeToZaMM 1 NPUeMamMmn peLlleHns PasanyHbIX HECTAHAAPTHbIX U3MEPUTENbHbIX 3343y

aapod)msmuecxoro IKCNepnmeHTa.



3aaa4un ANCUMNANHDI:

® OCBOEHME CcTyaeHTammM 6a30BbIx 3HAHWUIN B 061acTM MHPOPMALMOHHO-U3MEPUTENBHBIX CUCTEM ANA
a3podM3MYECKOro SKCNEPUMEHTA;

* NpuobpeTeHne TeOPETUUYECKUX 3HAHUI B 061acTn 06paboTKM M aHaNM3a pe3yibTaToB U3MEPEHNN B
a3podPU3NYECKOM IKCMEPUMEHTE;

® OKa3aHWe KOHCY/IbTalMi U MOMOLLM CTYAEHTaM B MOArOTOBKE M NPOBEAEHUM PACYETHbIX U
3KCMNepMMEHTaNbHbIX UCcCefoBaHMIA, 06paboTKe M aHaNN3€e NONYYEHHbIX Pe3yNbTaToB;

* npnobpeTeHne HaBbIKOB PaboTbl HA OTEYECTBEHHbIX ra30AMHAMMNYECKMUX YCTAHOBKAX U CTEHAAX;

¢ dopMmnpoBaHME NOAXOA0B K BbIMNOJIHEHUIO UCC/IEA0BaHMIA CTyAeHTamMKM B 061acTm

MHq)OpMaLI,MOHHO-M3MepMTEJ'IbeIX CUCTEM B paMKaX BbIMYCKHbIX pa60T Ha CTENEHb MarmncTpa.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

dyHAaMeHTaIbHbIE MOHATUA COBPEMEHHOW TEOPUN ANCKPETHBLIX CUTHAJIOB;

NpaBuaa KOPPEKTHOM ANCKPETU3ALMM aHANIOTOBbIX CUTHAN0B U OCHOBHbIE METOAbI UX LMbpPOBOM
06paboTKK, BKAtOYAA LMbpOoBYO GUNbTPaLMIO;

OCHOBbI TEOPMM OLLEHOK NapaMeTPoB GpM3NYECKUX MPOLLECCOB;

COBpPEMEHHbIE Pa3HOBUAHOCTU METOAa HAaMMEHbLLMX KBaApaToB, B TOM YMC/e U KaIMaHOBCKYIO
dunbTpaymtio;

dV3MYECKUNe ABNEHUSA, NeKaLLME B OCHOBE 3KCNEPUMEHTA/IbHbIX METOL0B UCCNef0BaHNA
napamMeTpoB ra3oBblx TEYEHUI;

0COBEHHOCTM NPOBEAEHMA SKCNEPUMEHTAIbHbIX UCCAEL0BaHMI NPU L03BYKOBbIX, TPAHC3BYKOBbIX
N CBEPX3BYKOBbIX CKOPOCTAX NOTOKa.

YmeTb:

abcTparnpoBaTbCa OT HECYLWECTBEHHOTO NPU MOAENMPOBAHUM peasibHbIX PUUYECKUX CUTYaLLUIA;
No/sIb30BaTbCA CBOMMM 3HAHUAMM A8 peleHna GyHAaMEHTAIbHbIX M NPUKAAAHbIX 33434 U
TEXHOJ/IOTMYECKMX 3a3ay;

[enatb NpaBu/ibHbIE BbIBOAbI M3 CONOCTAaBEHUA PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOU3BOAUTb YNCTIEHHDBIE OLEHKM MO NOPALKY BENNUYUHDI;

AeNnaTtb KayeCTBEHHbIE BbIBOAbI MNPU Nepexoae K npeae/ibHbiMm YC/10BUAM B U3yHaeMbIX npo6nemax;



BMAETb B TEXHUYECKUX 3aa4ax GU3NYECKOEe coaepKaHueE;

ocBamBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTAIbHbIE
METOAMKMU;

Nosly4aTb HaUIyYLLME 3HAYEHUA U3MEPAEMbIX BEJIMYMH U MPABUIBHO OLEHUTb CTENEHDb UX
O0CTOBEPHOCTY;

paboTaTb Ha COBPEMEHHOM, B TOM YMC/IE U YHUKANbHOM 3KCNEepUMeEHTaIbHOM 060pyA0BaHUN;
CO34aTb 3KCNEPUMEHTA/IbHYIO MOAENb UCC/IEAyEMOTO ABNEHUA U BbIOPaTb METOAbI €€ U3YyUYEeHUs;
3¢ dEKTUBHO MCNOMb30BaTb UHPOPMALLMOHHBIE TEXHONOTMU U KOMMBIOTEPHYIO TEXHUKY AN
AOCTUXKeHUA HeO6XO,EI,VIMbIX TeopeTU4YeCKUX 1 NpUKAagHbIX pe3ynbTaToB.

Bnapetb:

HaBblKkaMu ocBoeHMA 6oablioro o6bema MHPopmaunu;

HaBblKaMM CaMOCTOATENIbHOWN pPaboTbl B NabopaTopum u NHTEpHETE;

KY/NIbTYPOWM NOCTAaHOBKMU U MOAENUPOBaHUA GU3NUECKMX 3aaY;

HaBblKaMM rPaMOTHON 06paboTKM pPe3ybTaToB ONbITa U COMOCTABAEHUA C TEOPETUYECKMMMU
OaHHbIMU;

I'IpaKTVIKOf/'I nccnegoBaHUA U pelleHna TEOPETUYECKMX U NPUKNAOHBIX 3a4au,;

OCHOBHbIMW METOZaMM U CpeaCcTBaMM U3MEPEHUA MAPAaMETPOB CUI0BOTO U TENIOBOTO
B3aMMOAENCTBMA NOTOKA C MOAENAMW;

HaBblKaMM TEOPETUYECKOTO aHa/M3a PeasibHbIX 3a4a4 LMdppoBoi 06paboTKu pesynbTaTos

a3podM3NYECKOro sKCneprmeHTa.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

® UM3mepeHus Kak cnocob nonydeHuns nHGopmaumm 06 oKpyKaoLem Mnpe, METPOIOrUs, pPosb
O.U. MeHaeneeBa B pa3BUTUN OTEYECTBEHHOW METPOIOTUK, U3MepsAeMble GpUsnyeckme
BEJIMYMHDbI, 3TAJIOHbI.

o CTpyKTypa U3MepMUTENIbHOro KaHana, CNeKTpa/bHble XapaKTePUCTUKN NOIE3HbIX CUFHAI0B U
Nnomex, CTaTU4ecKkne u AMHaMUYECKUE NOrPELLHOCTM N3MEPEHMIA, MaTeMaTUYeCKne Moaenu.

e OcHoBbI LMPpPoBOI 06PabOTKN CUTHANOB

e  OcHoBbl undposoit 06paboTKM cUrHaNoB

e  OcHoBbl undposoit 06paboTKM cUrHaNOB

e  OcHoBbl undposoit 06paboTKM CUrHaNOB

e OcHoBbI LMPpoBOI 06PabOTKKN CUTHANOB

e OcHoBbI LMPpPoBOI 06PabOTKN CUTHANOB

e OcHoBbI LMPpoBOI 06PaBOTKKN CUTHANOB

e OcHoBbl undposoit 06paboTKM CUrHaNOB

e (06paboTKa AaHHbIX a3pOdM3NYECKOTO IKCNEPUMEHTA



e 06paboTka AaHHbIX a3p0dU3NUYECKOro SKCNepUMeHTa

e 06paboTka AaHHbIX a3p0dU3NUYECKOro SKCNepUMeHTa

e 06paboTka AaHHbIX a3p0dU3NUYECKOro SKCNepUMeHTa

e (O6paboTKa AaHHbIX a3pP0PM3NYECKOTO IKCNEPMMEHTA

L MHOroKOMMOHEHTHbIe aspoanHammnyeckme BecCbl, OCHOBHblE CXEMbI BECOB, XapaKTepUCTUKU
CXEM BK/HOYEHUNA TEH30PE3MUCTOPOB, rPaAynpPoBKa 6-TM KOMMNOHEHTHbIX TEH30BECOB,
HaxoXAeHne NPAMbIX U 0bpalLeHHbIX GopMyn BECOB

e CucTeMbl AN MHOTOTOYEYHOIO M3MEPEHUA pacnpeaeneHna AaBNeHNs, KpeMHNeBas
UHTEerpasbHaA TeXHONOIrmA, MHOroto4ye4yHblie moayaun AasaeHmA, usmepeHue AaBﬂeHMVI B
aspoaAnHamMmnyecknx Tpybax.

OcHoBHasA 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 metoaonorna ecteCTBO3HaHUA

Lenb ancumnavHbl:

NPMOBLLUTL CTYAEHTOB K UCTOPUYECKOMY OMNbITY MUPOBOMN GUA0CODCKOM MbICAK, AaTb ACHOE
npeacTaBaeHne o6 OCHOBHbIX 3Tanax, HaNpPaBAeHUAX U Npobaemax uctopuun n dmunocoPpun Haykm,
cnocobcTBOBaTb GOPMUPOBAHNIO HABLIKOB PabOTbl C MpeAenbHbIMU BONPOCAMM, CBA3AHHbIMM C
rPaHMLL @M1 1 OCHOBAHWAMM PA3NNYHbIX HAYK U HAayYHOW PaLMOHaNbHOCTM, OBNAAEHWUIO NPUHLMNAMMU

PaunoOHaIbHOIO d)MJ'IOCOd)CKOI'O nogxoda K npoueccam n TeHA4eHUMAM Pa3BUTUA COBpEMEHHOﬁ HayKMu.

3a4a4un ANCUUMNANHDI:
— CMCTEMATU3NPOBAHHOE M3yveHue GMNoCoPCKUX U METOA0N0TMYECKUX NPobiem ecTeCTBO3HaHMA C

y4eTOM MCTOpI/IKO-d)MIIOCOd)CKOI'O KOHTEKCTa U COBPEMEHHOTO COCTOAHUNA HAYKWN;



— npuobpeTeHne CTyAeHTaMM TEOPETUYECKUX NPeACcTaBAeHNI 0 MHOroobpasnn Gopm YenoBeyYeckoro
OMbITa M 3HAHUA, NPUPOAE MbILLIEHWUS, COOTHOLIEHUM UCTUHBI U 3ab1yKAEHUS;

— MOHUMAHWE PONb HAYKM B Pa3BUTUN LLUBUIM3ALMM, COOTHOLIEHME HAYKU N TEXHUKMU U CBA3AHHbIE C
HUMU COBPEMEHHbIE COLMabHbIE N 3STUYECKME NPODBAEMbI, YMEHME Pa3INyaTb UCTOPUYECKME TUTbI
Hay4YHOM PaLMOHAIbHOCTU, 3HATb CTPYKTYPY, GOPMbI U MeTOAbl HAY4YHOTO MO3HAHUA B UX
NCTOPUYECKOM reHesnce, CoBpemeHHble punocodpckme Mmoaenm Hay4yHOro 3HaHus;

— 3HAKOMCTBO C OCHOBHbIMM Hay4YHbIMW LUKONAMM, HAaNPaBAEHUAMM, KOHLENUUAMM, C POJbIO
HOBEeNLWMNX NHOOPMALMOHHBIX TEXHONOMMN B MMPE COBPEMEHHOW Ky/IbTyPbl M B 061acTu
rYMaHUTAPHbIX M €CTECTBEHHbIX HaYK;

— NMOHUMaHWME CMbICNA COOTHOLLEHWNS BMOIOrMYECKOTO M COLMANbHOIO B Ye/I0BEKE, OTHOLLEHMA
yesioBeEKa K NpUpoJe, AUCKYCCUIA O XapaKTepe M3MEHEHWNIM, NPOUCXOAAWMX C YE/IOBEKOM U
YyesIoBEYECTBOM Ha pybexke TPeTbero TbicAYeNeTus;

— 3HaHMEe M NOHMMaHWe ANaNeKTUKN GOPMUPOBAHUA IMYHOCTU, ee cBObOAbl U OTBETCTBEHHOCTH,
cBOe0bpasunsi UHTENNEKTYaNbHOrO, HPABCTBEHHOTO M 3CTETUYECKOTO OMbITa PasHbIX NUCTOPUYECKUX

3MNOX.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLWLMecs AOMKHbI

3HaTb:

— CTPYKTYPY €CTECTBEHHbIX U COLMO-TYMaHUTAPHbIX HayK, cneunduKy Nx MeToL0/1I0rMYecKkoro
annapara;

— COOTHOLUEHWE NPUHLUMNOB M T’MNOTE3 B MOCTPOEHUM HAYYHbIX CUCTEM U TEOPUIA;

— OCHOBbI COBPEMEHHOI Hay4YHOM KapTUHbI MMpa, 6a3oBble NPUHUMNbI HAYYHOrO NO3HAHUA U
KNtoYeBble HAaMPaB/ieHUA MEXANCLMMIMHAPHBIX NCCNef0BaHN;

— KOHLEeNuMn pasBuTMA HAYKKU U pasHble noaxoabl K npobaeme KOrHUTUBHOIO CTAaTyca Hay4YHOro
3HaHUA;

— npobieMmy MaTepun 1 ABUNKEHUS;

— MOHATUA IHEPrUM U SHTPONUU;

— npobieMbl NPOCTPAHCTBA—BPEMEHMU;

— coBpemeHHble Npobaembl GUINKU, XMMUKN, MaTEMATUKKU, BUONOTNK, SKONOTUMK;

— BeJ/IMKMe HayyHble OTKpbITMA XX n XXI BEeKOB;

— K/IloYeBble CobbITUA NUCTOPUN Pa3BUTUA HAYKU C ,Cl,peBHEﬁUJMX BPEMéH A0 Hallnx LI,HEI‘;U



— B3aMMOCBA3b MUPOBO33PEHUA U HAYKU;
— npobnemy GpopmMMpoBaHNS MUPOBO33PEHUS;

— CUCTEMY UHTEPAUCUNNINHAPHbLIX OTHOLEHWI B HayKe, Npobiemy peayKLUMOHU3Ma B HayKe;

— TeopeTnyeckue moaenm dpyHaameHTaIbHbIX MPOLLECCOB M IBAEHUN B PUMKE U ee NPUNOKEHUAX K
€CTeCTBEHHbIM HayKam;

— 0 BcesieHHOM B LeNOM Kak dpn3nyeckom ob6bekTe 1 ee 3BOIOLMUN;

— 0 COOTHOLWEHUN NopaaKa n becnopsgra B Nnpupoae, o Npobaemax HeaMHeHbIX MPOoLEeccoB U
CaMOOPraHU3YIOLLMXCS CUCTEM;

— AMHAMMYECKMe U CTaTUCTUYECKME 3aKOHOMEPHOCTHU B NPUPOAE;

— 0 PO/IN BEPOSATHOCTHbIX OMMUCaHUI B HAY4YHOW KapTUHE MUPa;

— NPUHLUUNBbI CUMMETPUUN N 3aKOHbI COXPaHEHUS;

— HOBeMLlLMe OTKPbITUA eCTeCTBO3HAHUA AN CO34aHUA TEXHUYECKUX YCTPOICTB;

— 0cobeHHOoCTM Bronornyeckoi Gopmbl OpraHn3aL MM MaTepun, NPUHLMNbI BOCNPOU3BOACTBA U
Pa3BUTUA }KUBbIX CUCTEM;

— 0 buocodepe 1 HanpaBEHUM ee 3BOJIIOLMUN.

YmeTb:

— 3¢ }EKTMBHO UCMO/Ib30BaTb HA NPAKTUKE TEOPETUYECKME KOMMOHEHTbI HaYKW: NOHATUSA, CYXKAEHUSA,
YMO3aK/t0YEHUS, TMNOTE3bI, A0KA3aTe/IbCTBA, 3aKOHbI;

— NPUMEHATb METOA0/1I0MMI0 eCTECTBO3HAHUSA NPU OpraHM3auMmn KOHKPETHbIX UCCNeL0BaHMI;

— AaTb NaHOpamy Hanbonee yHMBeEpPCaibHbIX METOA0B WU 3aKOHOB COBPEMEHHOIO ECTECTBO3HAHUA.
Bnagetb:

— Hay4YHOM MEeTOA010rMEeN KaK UCXOAHbIM MPUHLUMOM NO3HaHMA 06BEKTUBHOIO MUPA;

— NPUHUMNaMK BbIbOpa aleKBaTHOW METOA0/I0TUU UCCAEA0BaHNA KOHKPETHbIX Hay4YHbIX Npobsiem;
— CUCTEMHbIM aHaNM30M;

— 3HAHWEM Hay4YHOW KapTUHbI MUPa;

— MOHATUMNHbBIM U MeTOo40/10TMYECKMUM annapatom mexxaucunninHapHbIX NoAxXo40B B HayKe.

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BO3HWKHOBEHWE M pa3BUTME HAYKM Ha 3anage M Ha BocToke

e MeToLoN0rMsA Hay4yHOro U GUA0COPCKOro NO3HAHMA

e CoBpemeHHas ¢unocodumsa o Npobsemax ecTeCTBEHHOHay4YHOro 3HaHWA

e CoBpemeHHas ¢unocodusa o Npobiemax ecTeCTBEHHOHAY4YHOro 3HaHMA

e CoBpemeHHas ¢punocodpuma o npobiemax coLnManbHOro U ryMaHUTAapPHOrO 3HaHMSA



e Hayka, penurus, punocodpus
e [lpobnema Kpusunca KybTypbl B HAYYHOM U GUIOCOPCKOM AMCKypCe
e HayKa 1 ¢unocodus o npupoge Co3HaHMSA

OcHoBHasA nuTepaTypa:

1. 3anagHan punocodpua oT UCTOKOB A0 Hawmx aHeln [TekcT] : [B 4 1.] T. 3. OT Bo3porkaeHua oo
KaHTta / C. A. Manbuesa, [l. AHTUcepwu, k. Peane .— CM6. : MHeBma, 2004, 2010 .— 880 c.

2. 3anagHan puaocodusa ot UCTOKOB A0 Haluux aHel [TekceT] : [B 4 1.] / O. AHTucepwn, . Peane ;
nep. c utan. nog peg. C. A. Manbuesoli .— CN6. : MHeBma, 2003. — T. 1-2: AHTUYHOCTb U
CpegHeBekosbe. - 2003. - 688 c.

3. 3anagHan puaocodusa oT UCTOKOB A0 Haluux aHel [Teket] : [B 4 T.] T. 4/ [. AHTucepn, XK.
Peane;nep.c utan.nog pea.C.A.Manbuesoit .— CIN6. : MHeBma, 2003, 2008 .— 880 c.

4. 3anagHas ¢unocoduma oT UCTOKOB A0 Hawwmx aHewn [Tekct]:[8 41.] / O. AHTucepum, [. Peane;nep.c
utan.C.A.Manobuesoit .— CI16. : NMHeBma, 2004 .— T. 3: OT Bo3poxaeHus ao KaHta. - 2004. - 880 c.
5. dunocodusa [Tekct] : Xpectomatua / cocr. M. C. Nypesnd .— M. : Tapgapukun, 2002 .— 543 c.

6. dunocodus Hayku [TekcT] : yuebHUK Ans maructpatypsl / nog pea. A. U. JiunkvHa ; Mock.

dU3.-TeXH. UH-T (roc. yH-T) .— 2-e u3g,, nepepab. n gon. — M. : OpaiiT, 2015 .— 512 c.

KomnbloTepHble TeEXHONOMMU B cCUCTEMeE yrnpaBieHUs 6e3onacHocTblo NoneTa

Lenb AUCUMNANHDI:
- 03HaKOMJ/IEHME CTYAEHTOB C COBPEMEHHbIMMN KOMMbIOTEPHbLIMU TEXHOIOTMAMM, NMPUMEHAEMbIMU B
NEeTHbIX UCCeJ0BaHUAX U NPU NOATOTOBKE IETHOMO COCTaBa C Lie/ibio NoBbIleHNA 6e3onacHoCTH

NONETOB.

3agauv gUCUMNANHDI:
- M3y4YeHue CTYAeHTaMM KayecTBEHHbIX MeTOA40B TEOPUN 06bIKHOBEHHbIX AMddepeHLManbHbIX
YPaBHEHUI, Teopun BUPypKaunii u KatacTpod B 3aga4ax UCCIeLOBAHNA aSPOSUHAMUKN, OUHAMUKA U

ynpasseHnA NOZ1IETOM CaMOIETOB B KPUTUYECKUX PeXMMAX U B ONMACHbIX CUTyaUnAx.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb!

MEeCTO U ponb 06LMX BONPOCOB HAYKN B HAYUYHbIX UCCNEeA0BaHUAX B 061aCTU NETHbIX
nccneso0BaHNM U UCNbITAHUI aBUALMOHHOM TEXHUKM;

coBpeMeHHble Npo6aembl a3POAMHAMMKM, AMHAMUKU U ynpasieHus J1A;

HoBelLWne OTKPbITMA B 061acTu Teopum OLY, Teopun ynpasasemMbix CUCTEM, Teopun budypraumii
M KaTacTpod, aBMaLMm U eCcTecTBO3HaHUA;

OCHOBHbIE MOJIOKEHUA CUCTEMBI YNpaBNeHUA 6€30MacHOCTbIO NONETOB.

YmeTb:

3¢ $EeKTUBHO MCNO/b30BaTh HAa MPAKTUKE TEOPETUYECKME KOMMNOHEHTbI HaYKW: MOHATUA, CYKAEHUA,
YMO3aK/OUYEHMSA, 3aKOHbI;

npeAcTaBUTb NAHOPaMy YHUBEPCabHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTeCTBO3HaHUSA;
paboTaTb Ha COBPEMEHHOM 3KCNepuMeHTanbHOM 060pya0BaHUY;

abcTparnpoBaTbCa OT HECYLWECTBEHHbIX BAUAHUIA NPU MOAENUPOBAHUU pPeasibHbIX GU3NYECKMX
cUTyaumm;

NJIaHNPOBaTb ONTUMA/IbHOE NPOBEAEHME IKCNEPUMEHTA;

pa3bupaTbca B METOAMKAX IETHLIX UCMbITAHWUIA;

pewaTb NPaKTUYECKME 3343a4N NETHBIX UCNbITAHWUI;

pa3bupaTbCA B KAYECTBEHHbIX METOAAX TEOPUMN OObIKHOBEHHbIX AUdPEpPEeHUMANbHBIX YPaBHEHUN,
Teopun 6udypKaunin u katacTpod;

NMOHUMATb 0COBEHHOCTN a3POAUHAMUKM U ANHAMMNYECKOTO NOBEAEHNA CAMONETOB B KPUTUUECKUX
pexkMmax noneta Ha 60AbLINX yraax aTaku M B ONacHbIX CUTyaLLUAX.

Bnagpetb:

NJIaHUPOBaHMEM, NOCTAaHOBKOM M 06paboTKOM pe3ynbTaToB GU3UYECKOTO U B T.4. IETHOTO
3KCNEePUMEHTa;

Hay4yHOW KapTUHOM MUPa;

HaBblKaMM CaMOCTOATENIbHOW PaboTbl B 1abopaToOpumM Ha COBPEMEHHOM SKCNEPUMEHTAIBHOM
obopyaoBaHuu;

MEeTOZ010rMeN MaTEMATUYECKOTO MOAENMPOBAHUA PUIUYECKUX ABNEHUMN B ANHAMUYECKUX
ynpaBAseMblX CUCTEMAX.

OCHOBHbIMM HaBblKaMM TEXHUYECKOTO 0bCAyKMBaHMA JIA, a TaKKe UMETb HaBblKW MUAOTUPOBAHUS

N CaMO/IETOBOXAEHUA.



BNAZETb OCHOBHbIMM HaBblKaMM YTOYHEHUA MaTeMaTUYECKOI MOZENIN CamMosIeTa B
3KcnayaTauMOHHOM 061aCTU M NOHMMaATb, KaK 3TO MOXKHO AenaTb 3a npegenamm 3KCnayaTaumoHHOM

obnactn.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  OCHOBbI aBMALMOHHOW NCUXOOMMU U NPOPUNAKTUKA HEFAaTUBHbIX aBUALLMOHHbIX COBbITMI B
npaktuke CYBII.

e 0OcobeHHOCTN a3POANHAMMUKN U ANHAMMYECKOTO NOBEAEHWNSA CAMO/IETOB B KPUTMYECKUX
peXMmax noneta Ha 60bLWKNX yrnax aTaku U B ONaCHbIX CUTYyaLLUAX.

e lcnonb3oBaHWe KAaYeCTBEHHbIX METOA0B TEOPUM OObIKHOBEHHbIX ANPdepeHUManbHbIX
YPaBHEHUI, Teopum BUdypKaLMi U KaTacTpod B 3a4a4ax MOLENMPOBAHUA NPU UCCAEA0BaHUAX
a3pOAMHAMMKM, AMHAMUKM MU YNPABAEHUSA NOJETOM CAaMOJIETOB.

e  YTOYHEHMe mMaTeMaTUYECKOM MOAE/IM CaMOoJIeTa B 3KCN/yaTaLMOHHOM 061acTh M Ha 6onblumnx
Yrax aTaku no pesysibTaTaM JIeTHbIX UCMbITAHWI C UCNOIb30BAHMEM NOYHATYPHbIX
MUNOTaXKHbIX CTEHA0B.

e [loBblweHWe 6€30MacHOCTM NOAETOB NyTEM aBTOMATMU3ALMUKN YIPABAEHMA CAMOIETOM U
CNeunanbHbIX METOAMK NOATOTOBKM JIETHOIO COCTaBa.

OcHoBHasa nuTepartypa:

1. CoctosiHme 6e3onacHocTM nosneTos B ['A rocyaapcTe-y4acTHMKoB «CornaweHun o A u 06
ncnonb3osaHum BlM» B8 2008 roay - Joknag MAK, 2008.

2. B.B. Ko3nos «YnpaBneHne 6e30nacHOCTbO NONETOB: YTO 3TO Takoe?» — OAO «AspodnoT —
poccuinckme aBmanmHumn», Mockea, 2008r.

3. B.1. ApHonbpg, «KayecTBeHHble MeTOAbl TEOPUMN 0ObIKHOBEHHbIX AnddepeHLMaNbHbIX YPAaBHEHUIY.
Mocksa, Hayka, 1979.

4. B.\1. ApHonbpa,. «Teopusa KaTtactpod». Mockea, MIY, 1983.

5. K0.M1. Heltmapk «MeToz, To4YeUHbIX OTOBparKeEHNI B TEOPUM HENMHENHDBIX KOolebaHMi». MOCKBa,
Hayka, 2010.

6. I'.C. browreHc, B./1. CyxaHoB 1 ap. «A3poanHaMMKa, YCTOMYMBOCTb M YNPaBASEMOCTb
CBEepPX3BYKOBbIX camonetos». MockBea, Hayka, 1988.

7. M.T. Kotuk, A.B. Masnos, N.M. MawkoBckui, H.I. LLInTaes «J1ETHblE UCMbITAHUA CAMOIETOBY.
MockBa, MawuHocTpoeHue, 1965.

8. M.l. TomaH, C.B. 3axapos, A.H. Xpabpos «CMMMETPUUHOE U HECUMMETPUYHOE OTPbIBHOE



ob6TeKaHMe Kpbl/la Manoro yasinHeHus c grosensaxkem». YuyeHole 3anunckm LATU. Tom X VI. Ne 6. 1085.
9. M.I. TomaH, C.b. 3axapos, A.H. XpabpoB «A3poanHaMNYECKUI TMCTEPE3NC MPU CTALMOHAPHOM
ob6TeKaHUM yanHeHHbIX Ten». Joknagbl AH CCCP. Tom 282, Ne 1. 1985.

10. B.N. Axpamees, M.I. TomaH «O BO3HMKHOBEHUMN HECUMMETPUYHbIX a3POANHAMUYECKUX
MOMEHTOB NPU AMHAMUYECKOM BbIXOAe cCamo/ieTa Ha 6o/ibLlume yrabl aTaku» - Tpyabl OTPacaeBoro
cumnosnyma “fMpobaembl YCTOMUMBOCTU U YNIPABASEMOCTM NPU MOJIETE Ha 3aKPUTUYECKUX Yraax
atakn”, M. UATU, 1988r.

11. B.N. Axpamees, B.H. KapneHko «OnpegeneHne napameTpoB MaTeMaTUYECKUX Moaenei
a9pOAMHAMMNYECKMX XapPaKTEPUCTUK CamMoneTa Ha BONbLIMX yraax aTakvm NO pesyibTaTam NEeTHbIX
ncnbITaHUn» - MaTtepuanbl MexXayHapoaHoi KoHdepeHUMn «POCCUMNCKMIA PbIHOK aBUALIMOHHbIX
TpeHaxepoB. Hopmbl, TEXHOOMMM, Pa3paboTKM U NOTPebHOCTUY, I. ’yKoBcKkuit, 19-20 ntoHa 2008 r.
12. B.W1. Axpamees, U.B. Axpamees, A.B. babuueHko, E.C. 3emnanbiii, C.M. Cokonos «bopToBble
nporpammHble W annapaTHble cpeacTsa obecneyeHma Haguraumm 1 6€3onacHOCTM NoneToB nerkmx BC

Ha Masbix BbicoTax» - ABMakocMuyeckoe npmnbopoctpoerHue, 2014, No12.

KpaEBble 3agayuum BblYUCUTENIbHOM ¢M3MKM

Llenb gucunnanHel:

- 3HAKOMCTBO CTYZEHTOB C KPaeBbIMM 33434aMM BbIUUCANTENBHON PU3MKN. ITO BAXKHO U AN1A TEX, KTO
6yaeT y4acTBoBaTb B pa3paboTKe cOOCTBEHHbIX PACYETHLIX METOAOB, U TEX, KTO ByAeT MCMO0/1b30BaTb
naKeTbl NPOrpaMm Apyrux aBTopoB. HasBaHMe Kypca «KpaeBble 3a4a4u...» 03HAYaEeT, YTO Mbl pellaem
He ypaBHEHMSA, @ COOTBETCTBYIOLLYIO KPAaeBYIo 3a4a4y (C Ha4albHbIMWU U FPAHUYHbIMM YCIOBUAMMK) A
ypaBHeHUI aaHHOro TMNa. Mpu 3TOM KOPPEKTHOCTb 334a4M B HO/bLUIMHCTBE CNYYaeB He AOKa3aHa, YTo

obycnaBanBaeT HEOHXOAMMOCTb BaINAALUMN.

3agauv gUCUMNANHDIL:

dopmunpoBaHue 6a30BbIX 3HAHUI B 06/1ACTU YNCIEHHBIX METOL0B GU3UKM, ONUPAIOLLUXCA Ha

3HaHWe ypaBHEHUIN MaTeMaTUYecKol GU3MKKM (CTpemIeHVe peLaTb KOPPEKTHbIE 3a4a4K), MPUKAALHOM
MaTEMATUKM (3HaHWE CXxem W1 anropuTmos), GuU3nKK, Npexae BCero, MEXaHUKM CNOLWHbIX cpeg, (4To

obecneuunBaet Tpe3BbIl71 noaxona K NnoCtaHoOBKe 3a4a4, cermeHTauunu, sbiaeneHnto F}'IaBHOFO), 3HaHune



A3bIKOB NPOrpamMmmmnpoBaHnNA N KOMNbIOTEPA,

o6yquMe HaBblKaM MbIC/TIUTb MPOEKTaMU, TO €CTb O0BEAEHUIO peu.laemoﬁ 3a4a4um oT KOppeKTHOVI
NOCTaHOBKU A0 KOHEYHOTO pe3y/ibTaTa B OrpaHN4YeHHble CPOKU 3a OrpaHNYeHHbIE CpeacCTBa;
o6yqul4e CTy4EHTOB NpUHUMnam Co3gaHnAa KOMNbOTEPHbIX KOAO0B, BepMd)MKaU,MM YUCNTEHHDbIX
MeTo40B U Banngaunn d)VISVI‘-IeCKVIX MOAeﬂeVI, OPUEHTUPOBAHHbIX Ha PbIHOK BbICOKUX TGXHOI'IOFVIVI;
npmo6peTeHMe NPAaKTUYECKUX HABbIKOB K BbIMOJIHEHUIO MCCﬂe,ﬂ,OBaHMVI CTyAeHTaMM B paMKax
BbIMYCKHbIX p860T Ha CTENEHb MarncTpa. an 3TOM KpPYT paCcCMaTpmuBaEMbIX 3a4a4 OPUEHTUPOBAH Ha

TemMaTuKy 6a30BbIX OpraHM3aumi.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

MECTO M po/ib 06LMX BONPOCOB HAyKM B HAyYHbIX UCCIEL0BAHUAX;

coBpemeHHble Npobaembl GU3NKKU, NTPUKNAAHON MaTEMATUKKN U TEOPETUYECKOW U NPUKIALHOM
MeXaHMKM, a3pornapomexaHunKm;

TeopeTmyeckme mogenu GyHaaMeHTaIbHbIX MPOLLECCOB M ABIEHUI B MEXaHUKE CNJIOLWHbIX cpes, U
ee NPUNOKEHUAX;

NPUHLMMNbI CUMMETPUN U 3aKOHbI COXPaHEHWS;

HOBEWLLME OTKPbLITUA €CTECTBO3HAHMUSA;

NOCTaHOBKY Npobnem PpU3NKo-maTeMaTU4ECKOro MOAENNPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM €AUHCTBE ECTECTBEHHbIX HayK.

YmeTb:

No/ab30BaTbCA CBOMMM 3HAHUAMM ANA pelleHns GyHAAaMEHTANbHbIX, MPUKAALHbIX U
TEXHO/IOTMYECKMX 3aayY;

[enatb NpaBuJibHbIE BbIBOAbI U3 CONOCTAB/EHUA Pe3y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOW3BOAUTb YNCTIEHHbIE OLEHKM MO NOPAAKY BENNYUHDI;

BMAETb B TEXHUYECKUX 3a4a4ax GU3MUecKoe coaepKaHue;

ocBaMBaTb HOBble NpegMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U BbIYMCNTENIbHBIE METOLUKM;
3pPEKTUBHO UCNOIb30BATb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAYKN: MOHATUA, CYKAEHUS,
YMO3aK/HOYEHNA, 3aKOHbI;

npeacTaBuUTb NAHOPaMy YHUBEPCAJIbHbIX METOZ0B M 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMS;

paboTaTb Ha COBPEMEHHOM BbIYMCAMUTENbHOM TEXHMKE (pacnapannennBaHue 3aaay);



abcTparnpoBaThCa OT HECYLECTBEHHbIX BAUAHUI NPU MOLEIMPOBAHUMN PeasibHbIX GU3NYECKUX
CUTYaLM, YMETb BblAENUTb INaBHYHO YacTb M MOCTAaBMTb KOPPEKTHYIO KPAEBYO 3a4au4y;
NAaHMPOBATb ONTUMA/IbHOE NPOBeAEeHME YNCIEHHOTO SKCNEPUMEHTA.

3pPeKTMBHO MCNONBb30BATb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMMBIX TEOPETUHECKUX U NPUKAALHbIX PE3YNbTATOB.

Bnagpetb:

HaBblKammM 0cBOeHMA 60bLLOoro o6bema nHbopmaumu;

HaBblKaMM CAMOCTOATEIbHOM paboTbl B labopaTopumn 1 MHTEpHETE;

Ky/IbTYPOM NOCTaHOBKU Y MOAENNPOBAHUA PU3MYECKUX 3a4aY;

HaBblKamMM rpamoTHON 06pabOoTKM Pe3yIbTaTOB OMbITa U CONOCTaB/IEHMA C TEOPETUYECKUMU
OaHHbIMK;

NPaKTUKOWN UCCNEeA0BaHMUA U PELIEHUS TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl Ha COBPEMEHHOM BbIYUC/IUTENIBHOM 060pYyA0BaHMM, 3HATH
COBPEMEHHbIE A3bIKM NPOrPaMMUPOBaHNUA;

MaTeMaTUYECKUM MOZENNPOBaHMEM PUBNYECKUX 3aZa4 B PaMKax METOAA FPAHUYHOIO 3/1IeMEHTa U

CETOYHbIX METOAO0B.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e Kpaesble 3agauun (K3) BbluMCAUTENBHOW GUIUKM

e BBeaeHuve B YpaBHEHUA maTemaTU4ecKon GuU3nKku

e MeToa XapaKTepuUCTUK pelleHnsa YypaBHEHNUA rMnepboanyeckoro Tmna

e TOKIM npu pelweHnn ypaBHEHNN INANNTUYECKOTO TUNA

e K3 Teopuu dpyHKUMIA. TapMmoHMYeckme dyHKUMK. [pumMmepbl NPOCTEMLLINX NOEN Ha NIOCKOCTM
(annapat aHanUTUYECKNX GYHKLNI)

e [apmoHuyeckune GyHKLMW. Npumepbl Noaeit B NpOCTpaHCcTBe

e MeTopg gUCKpeTHbIX ocobeHHocTel (MA0) B 3aga4ax maTemaTuyeckon pusnkun. Metog,
rPaHUYHOro 3/1eMeHTa

e K3 anq ypaBHeHWA OTHOCUTENbHO NoTeHUMana. KOHeYHO-pPasHOCTHbIE METOAbI

e PelleHWEe CUCTEM IMHENHDIX YpaBHEHU. Mpamble meToabl. UTepaunoHHble MeToabl

e KpaeBad 3afaya Ans ypasHeHui Makcsenna

e MeToAabl KOHEYHbIX 3/1IEMEHTOB B MEXaHWKe CNJ/IOLWHbIX cpes,

e HecTaumoHapHas 3aga4a A5 ypaBHEHMIM CMELIAaHHOIO 3/IIMNTUKO-TMNepboInYeckoro Tuna

e PelweHune KpaeBol 3aga4m Mypca Ha KOMMNEKCHbIX XapaKTepUCTUKax

e KpaeBas 3afaya ANs ypaBHeHUM ditnepa

e Anroputm paclenneHms no ¢pmsnyeckum npoueccam. CxemHasa BA3KOCTb

e MeTog KOHeYHoro o6bema UckyccTBeHHasA BA3KOCTb



e MaTtemaTnyeckoe MoAENNPOBaHME ANHAMMKMN HKUAKOCTU CO CBOHOAHON NOBEPXHOCTLIO.
YpaBHeHUs «meniko Boabl». MoaBUKHbIE rpaHuLbl. MeTog MapKepoBs

e 33pauM gMHaMU4YecKoh NpovyHocTn. CTONKHOBEHME C Nperpagoi. 3agavm npobmsaHma

e YpaBHeHUA napabonunyeckoro Tnna. Cxema KpaHka-HukoncoHa. K3 gna npocTpaHCTBEHHDIX
YPaBHEHWI NOrpaHMYHOro cnos

e K3 anAa ypasHeHuin HaBbe-CTokca. Cnyyait ABYMepPHbIX TEYEHUIA HECXKMMAEMOTO rasa.

o [lpUMeHeHME YNCAEHHbIX METOA0B K UCCAEA0BAHNIO PU3MONOTMYECKUX TEYEHUNA.
MUcKyccTBEHHble cepaeyHble KnanaHbl. MecTHOE cy»XeHne cocyn,0B

e CoBpeMeHHble NpeacTaBAeHUs o TYpOyneHTHOCTH

e K3 ana ypasHeHuit H.-C., ocpegHeHHbIx no PeliHonbacy ( RANS) u no ®aspy.

e MeToz NPAMOro YNCNIEHHOTO MOAENMPOBAHUA KpyNHOMAacWTabHoM TypbyneHTHoCTH ( Large
Eddy simulation). MoaceToyHble Mogenun TypbyneHTHocTU. TeyeHune B nonoctu. DES

e [IpAmoe yncneHHoe mogennpoBaHue TypbyneHTHocTu ( Direct Numerical Simulation)

OcHoBHasa nuTepartypa:

1. BbluncanTenbHble MeTOAbl A1A aHAaNN3a MOAENEN CIOXKHbIX AMHAMMYECKMX cucTem [TekcT].Y.1 :
yyeb.nocobue gna sBy3os / A.N./lobaHos, U.6.MeTpos; M-Bo o6pasosaHusa PO, MOTU .— M. :
M3p-8o0 MPTU, 2000 .— 168 c.

2. BoiwmnHckmni B.B. KpaeBble 3aa4m BbIYNCANTENBHOM a3porngpomexaHmkn. Yacto 1.
MoTeHuManbHble N BUXpeEBble TeyeHMA. MOCKOBCKMI GU3UKO-TEXHUYECKMI MHCTUTYT. MockBa 2007. —
224 c.

3. BblwmnHcKMin B.B. KpaeBsble 3a4a4u BbIMMCAUTENBHOM aspornapomexaHunkm. Yacto 2. TeueHus
BA3KOro rasa v TypbyneHTHble TedeHns. MOCKOBCKUI PU3NKO-TEXHUYECKMI MHCTUTYT. Mockea 2009.
—-176c.

4. NotTep A. BblumcauTenbHblie meToapbl B dmsmke. M.: "Mup", 1975. -392 c.

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

MaremaTnueckme metoabl NIAHUPOBAHUA U UHTEPNPETALLMU SKCNepUMeHTa

Llenb gucunnaunHol:
- 0OCBOEHMe CTyaeHTaMn GyHAAMEHTabHbIX 3HaHWU B 06/1aCTM aHanM3a perpecCcMoHHbIX

IKCNEPUMEHTOB U NMNIAHNPOBAHNA ONTUMA/IbHbLIX PETPECCUOHHbIX SKCMEPUMEHTOB, a TaKXKe UX



I'IpVIﬂO)'KE‘HMI‘;I K 3a4a4aM, BO3HMKakOWWMM Npn noaArotoske 1 o6pa60TKe NNIeTHOIro 3KCnepnmeHTa.

3apauun AuCUMnAnHbIL:

- OCBOEHMeE CTyAeHTaMM 6a30BbIX 3HAHWI B 061aCTM aHANM3a U NNAHUPOBAHMA ONTUMA/IbHbIX
perpeccUoHHbIX 3KCNEPUMEHTOB;

- 0byyeHMe cTyAeHTOB MeTO4aM U MPUEMAM NOCTPOEHMA ONTUMAJIbHbBIX CTAaTUCTUYECKMX OLEHOK
napameTpoB MeTOA0M HanmeHbLmx KBagpatos (MHK) 1 ero 0606LwweHNAMMN Ha cayvait Hannums
OWMDBOK B HE3ABUCUMbIX MEPEMEHHbIX, N10X0N 06YCAOBAEHHOCTM CUCTEMbBI HOPMAbHbIX YPABHEHWA,
aHOMaNbHbIX U3MEPEHUI, @ TaKKe CNOCO6aM U YUCNEHHBIM METOLAM NOCTPOEHMA ONTUMANbHbIX
NAAaHOB ANA PEerpPecCUOHHbIX IKCMEPUMEHTOB;

- OKa3aHMWe NOMOLLM CTYAEeHTaM B NPOBEAEHNN COOCTBEHHbIX TEOPETUHYECKUX U IKCMEPUMEHTANbHbIX

nccneaoBaHumn.

B pe3ynbTate 0CBOEHMA ANCLUNIMHBI 0ByYatoLmMecs AOMKHbI

3HaThb:

MECTO U PO/Ib IAHHOM ANCUMUNANHBI B HAaYYHbIX UCCNEA0BAHUAX;

byHAaMeHTaIbHbIEe NOHATUA, 3aKOHbI TEOPUN BEPOATHOCTU, MAaTEMATUYECKOMN CTaTUCTUKM,
MaTeMaTUYeCKoM TeOPUM NNAHUPOBAHUSA SKCMEPUMEHTA;

TEOPETUYECKME OCHOBbI PEFPECCMOHHOIO aHann3a, 4OCTOMHCTBA M HeA0CTaTKM oleHKM MHK Kak
CTaTUCTUKK;

NMOCTaHOBKY 3a/la4M PErPECCMOHHOTO S3KCNEPUMEHTA, OonpeaesieHUa TOYHOTO U HENPEPbIBHOTO
NAaHOB, KPUTEPUEB NAAHUPOBAHUA U UX CTATUCTUUYECKUI CMbICHT;

3HaTb HEOOXOAMMbBIE U 0CTATOYHbIE YC/IOBUA ONTUMANbHOCTU NNAHOB.

YmeTb:

3pPEKTMBHO MCNONB30BATb HA MPAKTUKE TEOPETUYECKME KOMMNOHEHTbI AaHHON ANUCLMUN/IUHBI;
abcTparnpoBaThbCa OT HECYLECTBEHHbIX BAUSAHUI NPU MOLEIMPOBAHUMN PeasibHbIX PU3NYECKUX
cUTyaumi;

NPOBOAUTb PETPECCUOHHDBIN aHA/IM3 IKCNEPUMEHTA;

OMno3HaBaTb NPobaeMHble C/lyYan NPUMEHEHMUSA KNACCUYECKOTO PEFPECCUMOHHOIo aHaIn3a;

n1aHNMpPOBaTb ONTUMa/IbHOE nNpoBeaeHNe perpeCCMOHHOro aKCNepmnmeHTa.



Bnagetb:

NJIaHNPOBAHMEM, NOCTAHOBKOWN M 06pabOTKOM pe3ynbTaToB GU3MYECKOTO IKCNEPUMEHTA;
YNCNEHHBIMW METOLAMMU PErPECCMOHHONO aHaIM3a SKCNEPUMEHTA;

npuemamu NOCTPoeHna MoAUPULMPOBAHHbIX CTAaTUCTUK B NPOBNEMHbIX Cly4anax NPUMEHEHUA
K/J1aCCUYECKOro perpeccMoHHOro aHamsa;

cnocobamm NPOBEPKU NAAHOB Ha ONTUMA/IbHOCTb;

YNCNEHHBIMU METOAAMU MOCTPOEHUA ONTUMA/IbHbIX HEMPEPbIBHbLIX M1IAHOB, TOUYHbIX M1AHOB,

OKPYI/eHMA NAaHoB.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e Mogenb Knaccu4yecKkom NMHERHOW perpeccum.

e OntumanbHOCTb oueHKM MHK.

e Mogenb HOpManbHOM IMHENHON perpeccuun, NOCTPOEHNE JOBEPUTE/IbHBIX 06acTel 1
npoBepKa rmnoTes.

e [lepebop n Hepobop dpakTopos B perpeccun. 0606ueHma MHK Ha cayvat aHOMaANbHbIX
N3MepPEHUI, NN0XOM 06YCN0BNEHHOCTU MATPULLbI N1aHA, CMELLEHHbIE OLEHKMW.

e [IpunoxeHmna MHK B 06paboTke AaHHbIX IETHOTO SKCNEPUMEHTA: ONTUMaJ/IbHAsA
annpoKcUMaLma SMAUPUYECKMX 3aBUCUMOCTEN; ONTUMaNbHOE CriaxKMBaHMeE,
anddepeHUMpoBaHNE BPEMEHHbIX PALOB; MAEHTUPUKALUA a3POAMHAMNYECKMX XapaKTEPUCTUK.

e HenuHenHana perpeccus.

e [lnaHMpoBaHUE 3KCNEPUMEHTA 1A NMHENHbBIX PErPECCUOHHbBIX MOAENEN.

e (CBoWcTBa MHGOPMALMOHHDBIX MaTPUL,

e TeopeMbl 3KBUBAZIEHTHOCTU.

e YycneHHble MeToAbl NOCTPOEHUA ONTUMA/IbHBIX HEMPEPbIBHBIX M TOYHbIX M/1AHOB.

e [lnaHbl NnepBoro nopaaka.

e [lnaHMpoBaHUE 3KCMEPUMEHTA A1A HEIMHENHbIX PEFPECCUOHHbBIX MOAENEN.

OcHoBHasa nuTepartypa:

1. I 'U.NBueHKo, HO.N.MegBeges MaTemaTnyeckasa CTaTUCTUKA, «Bbicwan wkona», 1989

2. xk.bengat, A.Nupcon MpuKknagHoit aHanns cayyaiHbix gaHHbIX, «Mup».1985

3. C.M.EpmaKos,A,A.Kurnasckuii. Matematmyeckas Teopmsa ONTUMAZbHOTO 3KCNEepPUMEHTa.
«Hayka»,1983

4. E.3.0emunaeHko JInHenHan n HeanHelHas perpeccum., « PUHaAHCbl U CTaTUCTMKa»,1981

5. 1.3.PymwnHckmMin Matematmnyeckan ob6paboTka pesynbTaToB 3KcnepumeHTa. «Hayka» 1971.

6. E.C.BeHTueNb, /1.A.OBYapoB Teopuna BEPOATHOCTEN U €€ UHXKEHEpPHbIe NpUaoKeHuns,»Hayka» 1988

7. B.B.®epopos Teopuna onTMMabHOIo aKcnepmMmeHTa, «Hayka»,1971.



MeToab! U cpeacTBa OHTMKO-d)VIBVI‘-IeCKMX MCCI'Ie,lJ,OBaHMﬁ

Lenb gucumnamHsbi:

- 03HaKOM/EHWNE CTYAEHTOB C OAHUM U3 COBPEMEHHbIX HanpaBAeHU U3MEPUTENbHOM TEXHUKN —
ONTUKO-PU3NYECKMMM MeTogamn uccnenosaHmin (OPMMU), 06beanHAIOLLMM COBPEMEHHbIE
AOCTUXEeHUA B 06/1aCTU ONTUKM, Na3ePHON TEXHUKMU, SINEKTPOHUKM, BbIYUC/IUTENbHOM TEXHUKN,

MEeTOA0B M cpeacTB UMbPOBOMN PeErncTpaLLmMm U YNCIEHHOM 06paboTKM n306parkeHnit.

3a4a4m AUCUMNANHDI:

dopmmpoBaHme 06LWwmx 3HaHMI B 06/1aCTU SKCNEPUMEHTANbHON a3pPOANHAMMKM,
MHOOPMALNOHHO-U3MEPUTENBHBIX CUCTEM, MPUKNALHON ONTUKKU, NA3EPHOM ANArHOCTUKM U
NPWUKNALHOM MaTEMATUKK;

dbopmmupoBaHMe 6a30BbIX TEOPETUUYECKUX U MPAKTUYECKUX OCHOB B 061aCTH pa3paboTku u
NpPUMeHeHNA ONTUKO-GU3NYECKMX METOA0B M CPeACTB UCCNEe0BaHUMA U UBMEPEHUI B
3KCNEepPMMEHTaNbHOM a3pPoaMHAMMKE, MPOYHOCTM M CMEXHbIX 061acTAX HAay4YHbIX UCCIeL0BaHNN;
OKa3aHMe KOHCYNbTaLUMM M MOMOLLM CTYAEHTaM B NpOBeAeHUM COOCTBEHHbIX TEOPETUYECKUX U
3KCNepmMMeHTabHbIX UccnefoBaHui B o6inactn OOMU;

NprMobpeTeHNe NPAKTUYECKMX HaBbIKOB Pa3paboTku U npumeHeHns OPMU.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLLMecs AOMKHbI

3HaTb:

byHAaMeHTaIbHble NOHATMA, 3aKOHbI, TEOPUM KTAaCCUYECKOM U cOBpeMEHHOM GU3NKUY;

NOpPAAKM YNCAEHHDBIX BE/IMYMH, XapaKTepHble 418 Pa3/InyHbIX Pa3aenoB GU3nKY;

MEeCTO U ponb ONTUKO-PU3MYeckmx metoos (OPMMU) B Hay4HbIX UCCe[0BAHUAX, B
3KCNepMMeHTaNbHOM a3pPOaMHAMMUKE;

OCHOBHbI€ 3aKOHbI U ABAEHMA B 061aCTU GUINYECKOW U TEOMETPUYECKOM ONTUKM, NPUMEHAEMbIE
A9 BECKOHTAKTHbIX UCCIe40BaHWNIM NPOLLECCOB SKCNEPUMEHTA/IbHOM a3poAMHAMUKN U MPOYHOCTY;
TeopeTMyeCcKMe OCHOBbI MOCTPOEHMA U aHANN3A ONTUKO-GU3NYECKUX U3MEPUTE/IbHBIX CUCTEM;
OCHOBHble PU3MYECKME U XMMNYECKUE ABNEHNA B3aUMOAENCTBUE CBETA C BELLLECTBOM, /ieXKallLMe B
OCHOBE NepBUYHOro NpeobpasoBaHus;

npuHUUNbI nepegayvyu, 4eTeEKTUPOBaHUA, perncTpayum n O6pa6OTKM OonNTUYECKOro CUrHana n



n3obparkeHuit;

3KcnepumeHTasibHoe obopyaoBaHMe, MPUMEHAEMOE B ONTUKO-GU3UYECKUX N3MEPUTESTbHBIX
cucTemax;

HoBeMLKne TEHAEHUMM B Pa3BUTUN ONTUKO-OU3NUYECKUX METOA0B;

OCHOBHble HanpaB/ieHUs B Pa3paboTKe U NPUMEHEHUN ONTUKO-GU3NYECKUX METOA0B U CPEACTB
nccnefoBaHUt B 061acTM a3apoAMHAMUKM M NPOYHOCTU IeTaTeNbHbIX annapaTos.

YmeTb:

No/ab30BaTbCA CBOMMM 3HAHUAMM A8 peleHna GyHAAMEHTANbHbIX U NPUKAAAHbIX 33434 U
TEXHOJIOTUYECKUX 3aaY;

aHaNM3MpOoBaTb NOCTAB/IEHHYIO 3a/a4y UCCNea0BaHUMA UM U3MEPEHUI U BbIBUPaTbL MeTop, ee
peleHus;

paccyMTbiBaTb OCHOBHbIE MAaPAaMETPbI U XapaKTEPUCTUKU ONTUKO-GU3MYECKON N3MEPUTENBHOM
CUCTEMBI M aJaNTUPOBATb €€ K YCAOBUAM 3KCNEPUMEHTAIbHOM YCTaHOBKMY;

paboTaTb Ha COBPEMEHHOM, B TOM YUC/IE U YHUKA/IbBHOM, S3KCNEPUMEHTA/IbHOM 060PYyA0BaHUU C
npPUMeHeHNeM CTaHLAPTHOIO U CNeLMan3npPoBaHHOrO NPOrpammHoro obecrneveHus;
npoBoauTb 06paboTKy M306parkeHU No CTaHAAPTHLIM MEeToANKaM, pa3pabaTbiBaTb HOBbIE
OpUIrMHaNbHbIE aITOPUTMbI U NPOrpammbl 06paboTKU pe3ybTaToB U3MEPEHN;

BMAETb B NOCTaB/IEHHbIX 334a4ax GPM3MUYECKOE coaepiKaHNEe U 0O0CHOBAHHO MHTEPNPETUPOBATL
pes3ynbTaTbl ONTUKO-PU3NYECKUX METOLOB UCCIEL0BAHN;

noayvyaTb HauUAyyLIne 3HAYEHUA N3IMEePAEMbIX BEIMUUH U NPABUIBHO OLLEHUTb CTENEHb UX
[0CTOBEPHOCTU, AeNaTb NPaBUIbHbIE BbIBOAbI U3 CONOCTAaBAEHUA Pe3y/IbTaTOB U3MEPEHUIN N TEOPUU
WKW pPe3y/iIbTaTOB PasHbIX METOL0B U3MEPEHMNA;

0CBauBaTb HOBble NpegMeTHble 061aCTU, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTaNbHbIE
MeTOAMUKU;

3pPEeKTUBHO UCNO/Ib30BaTb MHPOPMALMOHHbIE TEXHONOTMN U KOMMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbIX PE3Y/1bTATOB.

Bnagetb:

HaBblKkaMK 0cBOeHMA 60ablIOro 06bema MHPopmaLMK;

HaBblKaMM CaMOCTOATENIbHOWN paboTbl B 1abopaToOpumM U UHTEPHETE;

Ky/IbTYPOM NOCTaHOBKU M MOAENNPOBAHNA PU3UUYECKUX 334aY;

HaBblKaMM rPaMOTHON 06pabOTKM pe3ynbTaTOB ONbITa M CONOCTABAEHUSA C TEOPETUYECKUMMU

AaHHbIMMW;



OCHOBaMM NPOrPaMMMPOBAHUA U YNCIEHHOFO MOLENNPOBAHUA UCCAELYEMBIX NPOLECCOB U
ABNIEHNI;

I'IpaKTMKOﬁ NPpUMEHEHNA METOA0B U CPeEACTB B 3KCI'IepVIMeHTaI'IbHOV1 aspoanHamMmuKe.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

o [nddepeHumnanbHaa nHteppepomeTpma

e JlasepHasa AonnepoBCKas aHEMOMETPUS

e MeToabl BUAEOrpammeTpun. HanpasaeHma passutus.

e MeToabl NazepHOM AMArHOCTUKK. [eTepoaAnHHaA MHTepdepomeTpus

e MeToabl c uMdpPOBOI perncTpaumnen u YncieHHom obpaboTkomn n3obparkeHuni

e HepedpaKLMOHHblE METOAbI U3YYEHMA NOTOKOB BOKPYr Mogenn. Metoabl U3yyeHusA TeYeHui
rasa Ha NOBEPXHOCTM MOLENN.

e 0606LWeHHan CTPYKTYypa ONTUKO-GU3UYECKMX METOL0B

e O6uwasn xapaktepuctuka npeameta. OCHOBHble onpeaeneHus

e ONTUKO-PU3NYECKME METOAbl U3MEPEHUI pacnpeaeNieHHbIX TeOMETPUYECKUX BESIUYMH.

e  OCHOBHbIE MONOM¥KEHMA TEOMETPUYECKON ONTUKK

e  OCHOBHbIE MPUHLMMbI YNCNEHHON 06PaBOTKMN 306 parKeHNI

e OcHoBbl pedpaKLMOHHbIX ONTUKO-PUINYECKUX METOLOB

e TeHeBble U MHTEPPEPEHUNOHHbBIE METOAbI UCC/IeA0BaHNI MOTOKOB

® JneMeHTbl KorepeHTHOoM Pypbe-onTUKK

OcHoBHasa nuTepaTypa:

1. OcHoBbl onThKK [TekcT] : [yueb. nocobue ans sy3os] / M. bopH, 3. Boabd ; nep. c aHra. C. H.
Bpeyca, A. U. TonoBalwkuHa, A. A. LLybuHa ; nog pea. . M. MoTtynesuy .— M. : Hayka, 1970 .— 855
C.

2. J1.M.CopoKo. OcHoBbl ronorpadum n KorepeHTHol ontukun. M., Hayka, 1971.

3. M.bopH, 3.Bonbd. OcHoBbl onTMKK. M., Hayka, 1973.

4. A.H.MaTtBees. OnTuka. M. Bbicwan wKona,1982.

MeToAabl pelueHUs 3aaa4 asapoTepMogUHAMUKU KOCMUYECKUX SieTaTelbHbIX annapaTos

Lenb AMCUMNANHBI:

- M3y4yeHue Teopun metogoe MoHTe-Kapsio n ux pasHoob6pasHom npMmeHeHuu. M3yueHne anropuTmos

peweHnAa 3aga4y AUHaMUKN pa3peXXeHHOoro rasa BOO6LLI,e M 3a4a4 a3apoTepMoaNHaMUKN KOCMUYECKUX



NleTaTeNbHbIX annapaToB, B YaCTHOCTMU.

3a4a4m AUCUMNANHDI:

- HAY4YUTb CTYAEHTOB UCXOAS U3 NOCTaHOBKM COOTBETCTBYHOLIMX 3a4a4 pa3pabaTbiBaTb anropuTmbl
pacyeTa; NPou3BoAUTL HeobXxoAnMbIN 06 bEM pacyeToB B COOTBETCTBUM C 3a4aHHOMN TOYHOCTbIO;

npeacTaBATb pe3yabTaThl pacyeTos B BUAE rpaduKoB, rMCTOrpamm 1 T.1.

B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoLWMecs AO0KHbI

3HATb:

MEeCTO M pO/ib 06LLMX BOMPOCOB HAaYKW B Hay4YHbIX UCCNEA0BAHUAX;

COBpeMeHHble Npobaembl GU3NKK, NPUKNAAHON MAaTEMATUKM U TEOPETUUYECKOM U NPUKIAAHON
a3pOorMapoOMexXaHuNKuY;

TeopeTnyeckue moaenv GyHAaMeHTaIbHbIX MPOLLECCOB U ABIEHUIN B MEXaHWUKe CMJ/IOLHbIX cpea,
ee NPUNoKEHUSAX;

NPUHUMMbI CUMMETPUN U 3aKOHbI COXPaHEHUA;

HOBEWLLMNE OTKPbLITUA €CTECTBO3HAHUS;

NOCTaHOBKY Npobnem GpU3NKO-MaTEMATUYECKOTO MOLENNPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM €QUHCTBE ECTECTBEHHbIX HayK.

YmeTb:

3$dEeKTUBHO MCNONb30BaThb HAa MPAKTUKE TEOPETUUECKME KOMMOHEHTbI HAaYKU: MOHATUA, CYXKAEHUSA,
YMO3aK/l0UYEeHUA, 3aKOHbl;

npeAcTaBuTb MAHOPaMy YHUBEPCA/IbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENIbHOW TEXHUKE (pacnapanienmBaHue 3agadun);
abCTparMpoBaTbCA OT HECYLLLECTBEHHBIX BANAHUIN NPU MOAEIMPOBAHUN PEAJIbHBIX PUBUYECKUX
CUTyaLMi, YMETb BblAEANTb F1aBHYO YacTb M NOCTABUTb KOPPEKTHYIO KPaeByto 3a4a4y;
N1aHMpPOBaTb ONTUMAIbHOE NpoBeAeHNe YNC/IEHHOIO sKCNepUMeEHTa.

Bnagetb:

NJIaHMPOBAHMEM, NOCTAHOBKOM M 06pabOoTKOM pe3ynbTaToB GU3MYECKOTO SKCNEPUMEHTA;
Hay4yHOW KapTUHOM MUPa;

HaBblKaMM CAaMOCTOATE/IbHOM PaboTbl HA COBPEMEHHOM BbIYMC/IUTENIBHOM 060pYA0BaHUK, 3HATb
COBpPEMEHHbIe A3blKM NPOTrPaMMMNPOBaHNS;

mMaTeMaTnyeCkMm moaesimpoBaHUeEmM ¢M3W—I€CKMX 3a4a4 B paMKax MeToda rpaHNMYHOTO 3/1IeMEHTa U
CETOYHbIX METOA0B.



K cogeprKaHunio gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e BsegeHue. OcHoBbl meToaa MoHTe-Kapno.

e MogennpoBaHue cy4alHbIX BENYUH.

e YucneHHoe nHTErpmpoBaHume.

e PelleHWe ypaBHEHUI MaTeMaTUUYECKO GU3UKN.

e PelweHne NMHEMHbIX UHTErpasibHbIX YypaBHEHMUI

e  OCHOBHble YpaBHEHMA BbIYNCNUTENBHOWN a3POAMHAMUKUN NOAXOAbI K UX PeLLeHUto

e YycneHHble MeToabl PELEHNA TMHENHbIX KUHETUYECKUX YPaBHEHUA.

e MeToabl pelweHna HeIMHEMHbIX 3a4a4 AMHAMUKN Pa3peXKeHHbIX ra30B.

e MeToabl pacyeta Npu manbix Yucnax KHyacena.

e OnpegeneHue asapogmHamMmmnYecKkux xapaktepuctmk BKC.

e OnpeaeneHne aspoanHaMMUYECKUX XapaKTtepncTnk BKC.

e (CBepx3BYKOBOE 0OTEKaHMe 3aTyN/IeHHbIX Te/l C SHEPronoABOAOM.

e MogennpoBaHue TypOyNEeHTHbIX TEYEHUN.

e OnpegeneHue aspogmHamMmmnUeckux xapakrepuctmk BKC.

e (CBepx3BYKOBOE 0OTEKaHMeE 3aTyNIEHHbIX TE/l C SHEPrONOABOAOM.

e MogennpoBaHue TypbyNEeHTHbIX TEYEHUN.

e B0O3MOXHble HanpaBaeHUA pa3BuTna metogos MoHTe-Kapno B BbIMMCAUTENBHON
a’poanHaMUKe.

OcHoBHasa nuTepaTypa:

1. YucneHHble meToapl pelleHmns 3a4a4 MEXaHWUKM CNNOLWHbIX cpes, [TeKCT] : LMKA Nekumi,
NPOYUTaHHBIX B NETHEN LIKOAE NO YMCeHHbIM meTogam, Kues, 15 utoHs - 7 uiona 1966 r. / noa pega.
O. M. benouepkosckoro ; Akaa,. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. CTaTUCTUYECKOe MOAEeNNPOBAHUE B BblYMCAUTENbHOW aspoanHamuKke [Tekct] / 10. U. Xnonkos ;
[Mock. du3.-TexH. uH-T (roc. yH-1)] .— HayuHoe usa. — M. : A3byka-2000, 2006 .— 158 c.

3. .M. Cobonb YncneHHble metoabl MoHTe-Kapno, M: Hayka. 1973. 312c.

4. 0.M. benouepkosckuii, H0.1. Xnonkos MeTtogbl MoHTe-Kapno B MexaHWKe *KUAKOCTU 1 rasa, M:

A36yKa-2000. 2008. 330c.

MexaHuKa KoMno3nTos
Llenb gncunnaunHol:
- OCHOBHbIE MONOMXKEHMA U COOTHOLLEHMA, UCMONb3YIOLLMECA B MOAENMPOBAHMM NOBeAEHUA TBEPAbIX
TeN Npu Heynpyrux gebopmaLmsx, a TakKe maTemaTMyeckne Mmoaenun, onucbiBatowme HeanHelHble

aedopmaumnu;



— O3HAaKOMWUTb CTYAEHTOB C Pa3/IM4YHbIMUN KNaCCaMU HeNIMHENHbIX 3a4a4 n cnocobamm mx
MmoaennpoBaHnA.

3a4a4m AUCUMNANHDI:
— BBECTM Pa3/IMyHble onpeaeneHma TeH30poB fedopMaLLmin U HanNpPsaXKEHUI, yKasaTb NX 06 bEKTUBHOCTD,
03HAaKOMWTb CTYZEHTOB C a/lbTEPHATUBHbIMM POPMaMKN ypaBHEHUI paBHOBecUA. MpUHUUNbI

MOCTPOEHMA Kypca NpeaycMmaTpuBatoT pa3breHne ero Ha oTAe/ibHble pas3desibl, U3/I0XKeHne maTepmana
B

KOTOPbIX MPOUCXOAUT OT NPOCTOTO K CAIOXKHOMY. TakMM 06pa3om, Kypc HauMHAETCA € onpeaeneHns
3aKOHOB ABUMKEHMUA U NOCTPOEHMA PA3ANYHbIX TEH30POB AePOPMALUIN N HANPAMKEHUI C YKA3aHMEM
TUMNOB 33434, B KOTOPbIX OHU NMPUMEHAIOTCA. Ha OCHOBE M3/10XKEHHBIX AAaHHbIX MOXHO MNONYYUTD

3aMKHYTble CUCTEMbI HEeNMHEMHbIX ypaBHEHMVI, onucbiBatowne p,ed)opMMpOBaHme TBEPAbIX TEN.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

- OCHOBHble TeH30pbl rpagneHToB gedopmaLmMm U nepemeLLeHns, MOHATUE 06bEKTMBHbIX TEH30POB,
pasninyHble TEH30pPbl AedOopPMaLUI U HAMPAKEHUIN, UX COMPAKEHHOCTb, YPAaBHEHWUA ABUMKEHUA.

YmeTb:

- anddepeHunpoBaTh TEH30PbI NO BPEMEHU, HAXOANUTb KOHBEKTUBHbIE U 06 BEKTUBHbIE NPOMU3BOAHbIE
TEH30pPOB, ONpeaenATb TeH30pbl fedopPMaLLUn U HANPSAKEHUIA, COCTABAATL NOJIHYHO CUCTEMY YPaBHEHUI
ONA HEe/IMHEMHOM 3a4a4n.

Bnagpetb:

- annapaTom TeH30PHOro aHanu3a.

K cogeprKaHnio gMCcUMNAnHBbI OTHOCATCA OCHOBHbIE pa3zesbl Kypca:

e JlarpaH:KeB M 3iepoB Noaxoapl.

e TeH30pbl gedbopmaLnii.

e  TeH30pbl HANPAXKEHWUN.

e ConpsrKeHHble TEH30Pbl HANPAXKEHUN N aedopmauuin

e OcHoBbl 6€3MHAEKCHOrO NOAX0Aa B TEH30PHOM aHa/IM3e, BEKTOPHble 6a3ucol, FrpagneHTbl
aedopmaumin, mepbl gedbopmaunii, TeH30Pbl UCKAXKEHUN.

e CemelicTBO TeH30poB Aedopmaunii Xunna, guddepeHumpoBaHme TEH30POB, 06 BEKTUBHOCTb
TEH30pOB.

e TeH30pbl YCIOBHbIX HANPAXEHWUN, MEXaHUYECKUIA CMbIC/I KOMMOHEHT TEH30POB HANPAXKEHWUN,
CKOPOCTN U3MEHEHMA TEH30POB HAMNPAXKEHUA.



e TeH30pbl, CONPAXKEHHbIE MO MOLLHOCTU, YPAaBHEHUA ABUNKEHWA.

e KoHconbHas 6aska nog Harpyskon. PacueT B 0bLLel narpaHxeBoit GopmMyIMPOBKE M C Y4ETOM
6eckoHevyHo manbix aepopmaymii.

e [lnacTuHa c Bbipe3om noga aasneHmem. Pacuet B obuuelt narpaHxeBon popmysiMpoBKe ¢
Pa3HbIMW TUMAMW MAOCKUX 3/1EMEHTOB.

e Komnosutbl. ObuMe cBOMNCTBA.

e Cnocobbl onncaHus gepopmUpPoOBAHHOTO COCTOAHUSA KOMMO3MUTOB.

OcHoBHasa nuTepaTypa:

1. MexaHuKa cnaoliHoi cpeapl [Teket] : B8 2 1. T. 2 : y4ebHUK ana sTy3o8 / /1. N. Cegos .— M. :
Hayka, 1970 .— 568 c.

2. KopobeiHukos C.H. HennHeliHoe aedopmupoBaHme TBepabix Tes. - HoBocnbupck.: U3a-so CO
PAH, 2000. - 262 c.

3. lypbe A.U. HennHenHas Teopusa ynpyroctun. — M.: Hayka, 1980. — 512c.

HEVIPOCETEBbIe TexHo/siormnm m p06aCTHaﬂ OTUMU3aALUUA B 3a4d4YaxX a3pOogUHAMUKHN

Llenb gucunnanHol:

- 3HAKOMCTBO C TEOPUEIN UCKYCCTBEHHbIX HEMPOHHbIX CETEN, @ TaK XKe C MHOFOYMUC/IEHHbIMU
npMmepamu NPUMEHEHNS HEMPOCETEBbIX TEXHOIOTMI B 3a4a4ax annpPoOKCUMaALMUM CNOXKHbIX
dYHKLMOHaNbHbIX 3aBUCUMOCTEN BO3HUKAIOLLMX B MPUKAALHON aspoaAnHAMMKE a TaK Ke npu
npeasapuTeIbHOM NPOEKTUPOBAHNM NIeTaTe IbHbIX annapaToBs. MpegnonaraeTcs TakXKe 3HAaKOMCTBO C
Teopuen AMHAMMUUYECKOM accouMaTMBHOM NamMATU 6IM3KO CBA3AHHOM ¢ GU3MNKOM HEYNOPAA0YEHHbIX
cuctem m Teopueit $¢asoBbIx NepexonoB. BTopasa yacTb Kypca npegnoaaraet 3HaKOMCTBO CTYAEHTOB C
pa3MYHbIMM METO4AMM aHANM3a HeonpeaeneHHOCTEN, BOSHUKAIOLWMX B PA3/IMYHbIX MPUKNALHbIX

3a4a4v4ax U nUsydyeHmne metoagos onTMMmn3saunmn Nnpn HaaM4mMm BeEpPOATHOCTHbLIX KPUTEPUEB U OrpaHMHEHMﬁ.

3a4auun AUCUNNANHDI:
- Hay4MuTb CTYAEHTOB UCXOAA M3 MOCTAaHOBKM COOTBETCTBYIOLMX 33434 pa3pabaTtbiBaTb aArOPUTMbI
pacyeTa; Npon3BoAnTb He0bX0ANUMbIN 06beM pacyeToB B COOTBETCTBUM C 3a4aHHOM TOYHOCTbIO;

npeacrtaBnATb PeE3y/IbTaTbl PACHETOB B BUAE Fpad)MKOB, rmcrorpamm m 1.n.



B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWmMecs A0NXKHbI

3HATb:

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

CoBpeMeHHble Npobaembl GU3NKK, NPUKNAAHON MAaTEMATUKM M TEOPETUYECKOM U NPUKIAAHON
A3pOrnapoOMexaHuKm;

TeopeTuyeckme moaenn GyHaaMeHTanbHbIX MPOLECCOB M ABNEHUIN B MEXaHUKE CM/IOLWHbIX cpea, n
ee NPUIOKEHUSAX;

NPUHLMNbI CAMMETPUM U 3aKOHbI COXPaHEHUS;

HOBEMWLLME OTKPbITUA €CTECTBO3HAHUS;

NOCTaHOBKY Npobnem GU3NKO-MaTEMATUUECKOTO MOAENNPOBAHUS.

YmeTb:

3pPeKTMBHO UCNONb30BATb HAa MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAYKW: MOHATUA, CYXKAEHUSA,
YMO3aK/IOYEHMSA, 3aKOHbI;

npeacTaBUTb NAaHOPaMy YHUBEPCA/IbHbIX METOA0B M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENbHOW TEXHUKE (pacnapanienmBaHue 3agaun);
abCTparMpoBaTbCs OT HECYLLLECTBEHHBIX BAUAHUIN NPU MOAE/IMPOBAHUN PeaNibHbIX PU3UYECKUX
CUTyaLMi, YMETb BblAEANTb FaBHYO YacTb M NOCTAaBUTb KOPPEKTHYIO KpaeByto 3a4a4y;
NNaHMpPOBaTb ONTMMA/IbHOE NPOBEAEHNE YNCIEHHOTO IKCNEPUMEHTA.

Bnagpetb:

NnAaHMpPOBaHUEM, MOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GM3MYECKOTO SKCMNEPUMEHTA;
Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATE/IbHOWN PaboTbl Ha COBPEMEHHOM BbIYUC/IUTENBHOM 060PYA0BaHUU, 3HATL
COBpeMeHHbIe A3bIKM NPOrpamMmmMmnpoBaHuUs;

MaTemMmaTUYEeCKMM MOAENMPOBaHNEM GU3NYECKMX 33434 B PaMKaxX METOAa MPaHWYHOro 31eMeHTa U

CETOYHbIX METOAO0B.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Y70 TaKoe HelpoHHbIe ceTu. bronormyeckmin HempoH. Yenoeevecknint mosr. Moaenn HelMpoHoOB.
ApxutekTypa ceTeit. NpeactaBneHNe 3HaHWUA.

e [lpouecchbl 06yyeHuA. ObyyeHMe, OCHOBaHHOE Ha KOppeKLMn olmnMboK. ObyyeHne Ha ocHoBe
namsatu. ObyyeHne Xeb66a. KoHKypeHTHOe obyyeHne. ObyyeHne BonbumaHa. ObyyeHume ¢
yuutenem, obyyeHune 6e3 yumutens. 3agaum obyvyeHus: accoumaTMBHasn NamsTb, pacno3HaBaHue
06pasos,



e annpoKcumauma GyHKUWI, ynpasaeHue, unbTpaums. MamaTb B BUAE MATPULLbI KOPPENALWIA.

e OpHOCNOWHBIN NnepcenTpoH. Teopema 0 cxoaMMOCTM NepcenTpoHa. Mpaduku npouecca
obyyeHus. 3agava agantmsHon ¢uabTpaumn. Bsanmocsasb nepcenTpoHa n 6aiecoBCKoro
KnaccudukaTopa B rayccoBoM cpese.

e  MHOrocn0HbIN NepcenTpoH. ANropuTM 06paTHOro pacnpocTpaHeHusa. [lBa npoxoaa
BbIYMCNIEHMNI, CKOPOCTb 0OYYEeHUsA, MOCAeA0BATENbHbIN U NAKETHbIN PEXNUMbI 06YyYEeHUA.
KpuTtepuin octaHoBa. MNepeKkpecTHaa NpoBepKa.

e Annpokcumauma GyHKumin. Teopema 06 yHMBepCabHOM annpoKkcMmaumu. «lpoknatme
pasmepHocTM». OByyeHUne ¢ yunTenem Kak 3agaya ontummsaumm. MeTtos conpsxKeHHbIX
rpaameHToB. KBasnHbIOTOHOBCKME MeToAbl. MeTo KOMNbIOTEPHO 3aMOPO3KU. eHeTUYEeCKUi
anropuTMm.

e (CeTv Ha OCHOBe paamanbHbix 6asncHbix dyHKUni (RBF).Teopema Kosepa o pasgennmoctu
MHOecTB. 3aaava nHtepnoaaummn. Teopema Muuennu. CpasHeHue ceteit RBF n MHOrocnolHbIx
nepcenTtpoHoB. CTpaTernn obyyeHma. CayyaliHbli BbI6Op PUKCUPOBAHHDBIX LLeHTPOB. Bbibop
LEHTPOB Ha OCHOBE CaMOOpraHM3aunn. Boelbop LLeHTPOB C yuntenem.

e KapTbl camoopraHu3zaumu. Npouecc KOHKYpeHLUMK, NpoLecc Koonepawumm, Nnpouecc agantauuu.
YnopagoyeHue n cxogmmocTtb. KpaTkoe onmncaHune anropmtma SOM

e HenpoanHamuKa. AnHammyeckune cuctembl. MpoCTPaHCTBO COCTOSHUIN. ATTPaKTOpbI.
YnpasneHue atTpaktopamn. Mogenb Xonounaa.

e CraTucTnyecKkana mexaHuKa mogenun Xondunga. Metog pennuk. BelumcneHne ceobogHom
3Hepruu.

e ®a3oBadA Anarpamma mogenum Xonounga. 0606weHns mogenn Xondpunga. Teopua E. NapaHep.

e [IMHaMWYeCKM ynpasasieMble PeKyppPeHTHble ceTh. ANropuTMbl 06yyYeHus.

e  AHanu3 UCTOYHUKOB HeonpeaeneHHOCTM B MoZe N, IMInPUYEcKme GyHKUUKN pacnpeseneHuns.
MeToabl AgepHOro crnaxusaHma. CTaHaapTHble 04HO- U MHOFOMEpPHble GYHKUMK
pacnpeaenenunsa. AHanus koppenaumii. Mpadpuyeckmnii aHanus c nomoubio QQ- rpadpuKos.
OueHKkM NnapameTpoB. XM-KBagpat TecT. TectuposaHue no Koamoroposy-CmunpHosy. MpuHumn
MaKCMMaibHOro Npasaonono6bus. baliecoBckne MHGOPMAUNOHHbBIE KPUTEPUN.

e BepoATHOCTHblE KPUTEPUM KaueCTBa N TEOPUA HAAEXKHOCTU. M30BEPOATHOCTHbIE
npeobpasoBaHusA. MpeobpasoBaHne PoseHbnaTa. NpeobpasosaHne Hatada. MHaeKc
HazeXHocTn. MeTogbl OUEHKU HageKHOCTM NePBOro, BTOPOTO M Bbiclumnx nopsaakos (FORM,
SORM, HORM). MeToabl NpobHbIX BbIBOPOK. PasnnuyHble pasHoBMAHOCTM MeToaa MoHTe-Kapno.
MeTog, cyuiecTBeHHbIX BbIGOPOK. BbIGOpKM HanpasaeHui. MeTog JIaTUHCKOro runepky6ba.

e  ONTMMM3AUMA B YCIOBUAX CTAaTUCTUUECKOM HeonpeaeneHHocTn (pobacTHas onTummsaums)
®PyHKUMA noTepb U GYHKLUMA BEPOATHOCTU. DYHKLMA KBAHTUAWU. MeToabl 4eTEPMUHUPOBAHHOTO
3KBMBaANeHTa. bunnHenHan GyHKLMA NoTepb U cheprnyeckn CMMMETPUYHbIE pacnpeseneHums.
PyHKUMA NOTepb BO3pacTaloLLaa no cTpaternun. JloseputenovHblt metos,. Makcumunsaums
uenesblx QYHKUMI Ha foBeputenbHoM anannconge. CtoxacTMyeckme KBasurpagneHTHble
anNropuTMbl. 3a4a4mM CTOXaCTUYECKOro NPOrpamMmmMmMpPOBaHUA C BEPOATHOCTHLIM OrpaHUYeHUeMm.

e [nybokoe obyyeHue ( Deep Learning).

OcHoBHas uTepaTypa:
1. Teopusa HelpoHHbIX ceTel [TekceT]. KH.1 : yyeb. nocobue ans sBy3os / A. U. Fanylwknd .— M : Pea.

ypHana "PagmnoTtexHuka", 2000 .— 416 c.



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

3. HeipoHHble ceTu: nctopua passuTma Teopun [TekcT]. KH. 5 : yueb. nocobue ana sysos / noa obu,.
pea. A. W. TanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

4. HelpoHHble ceTn: nctopmsa passutua teopum [Tekcet]. KH. 5 : yueb. nocobue ana sy3os / nog o6,
pea. A. . NanywkuHa, A. 3. UbinkmHa .— M. : UMPXP, 2001 .— 840 c.

5. OnTMMM3aumMA NapamMeTpoB MHOTOLLe/IEBbIX JieTaTeslbHbIX annapaTos [TekcT] : [yueb. nocobue ana
By308] / C. A. Muasckuii, B. C. bpycos, E. A. XaunoH .— M. : MawmnHocTpoeHune, 1974 .— 168 c.

6. ®. YoccepmaH. HelipokomnbioTepHas TexHuMKa. Mockea: Mup,1992.

7. A.H. TopbaHb, [.A. PoccreB. HelMpoHHble ceTM Ha NepcoHaibHOM KomnbloTepe. HoBocnbMpCK:
Hayka, 1996.

8. U3maiinos A.®., Conogos M.U. YucneHHble meToabl onTummsaymm. — M.: PUSMAT/INT, 2008.

OcHoBbI aspoHasurayum

LUenb AMcumnanHbl:

- U3yYyeHune OCHOB HaBWUraLUuu, pagnoHasuraumm, obecnevyeHuns nosietTa B a3POHaABUTaLLUOHHOM
NPOCTPAHCTBE M BCENOroAHOM NOCaZKW.

3a4auun AUCUMNAUHDI:

OcBoeHue cTyaeHTammn 6a3oBbIx 3HaHMI B 06nacTu:

- U3MepPEeHUa NapameTpoB noseTa

- onpeaeneHne KOOPAMHAT, BKAOYAA MHEPLUMaIbHbIE U CNYTHUKOBbIE METOAbI

- GOpPMMPOBAHMA U BbIAEPKMBAHUA 334aHHOMO YETbIPEXMEPHOTO NJ1aHa NnoseTa

- B3aMMOZAENCTBMA C opraHamun YB/, 1 okpy»Katowmmm camosieTamm

MprobpeTeHMA HaBbIKOB OLEHKM XapaKTePUCTMK HaBUraumm n 6esonacHoCT1 noneTa B

d3pOHaBUrAaLUMOHHOM NPOCTPaHCTBE.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI

3HaTb:



* dyHAAMEHTalbHble NOHATUA TEOPUM U NPAKTUKN COBPEMEHHbIX METOA0B HAaBUraAL MM U OpraHu3aumm
BO3AYLIHOIO ABUXEHUSA B YBA3KE C NONYYEHHBIMW paHee 3HAHUAMM B 061aCTU GU3MKM U MaTEMATUKW;
® OCHOBHbI€ MPUHLMMbI aBTOHOMHbIX M PaANOTEXHUYECKNX METOA0B ONpeaesieHUA KoopauHaT
camosieTa Ha MapLupyTe 1 Npu NOCaaKe;

® coBpeMeHHble noaxoabl K obecneyeHunto 1 oueHKe 6e30nacHOCTM NosaeTa Npu B3aMMOAENCTBUN C
APYrMmMU camoneTamm;

® COCTOAHME U HanpaBAeHUA pPa3BuUTUA KoHuenuuu CNS/ATM - opraHn3auumn Bo3ayLWHOro

OBVXKEHNA B MEXAYHAaPOAHOM BO3AYLIHOM NPOCTPAHCTBE U €€ TEXHUYECKOro obecneyeHuns;

® OCHOBHbI€ MPUHLMMbI CAMOJIETOBOXKAEHMA.

YmeTb:

® OPMEHTUPOBATLCA B PA3HOOOPA3MM CYLLECTBYHOLLMX METOAOB M annapaTypbl 411 U3MEPEHUS
KOOPAMHAT M NapameTpoB nosieta, oomeHa undposoi MHbopmaunmn, HabaAEHUA 33 BO3AYLLIHbIM
OBVXKEHNEM;

® N0/1b30BaTbCA NOJYYEHHbIMW 3HAHUAMMU ANA PELUEHMA TEKYLLUNX 33434 U OLLEHKWN MepPCneKkTMBHOCTH
HOBbIX HanpaBAEHWUA;

® OCBaMBaTb HOBble HaMpaB/ieHMA B 06/1aCTM HAaBUFALMOHHbIX U3MEPEHUIA U OpraHM3aL MM NONETOB;

® NPUMEHATb METOAbl TEOPUM BEPOATHOCTU M MATEMATUYECKON CTaTUCTUKN ANA OLEHKM
XapaKTepucTMK obopyaoBaHmA 1 ypoBHA 6€30MacHOCTM NONETa;

® CNONb30BaTb PAa3HOOOPA3HbIE UCTOYHUKM MHOPMALLMM, B TOM YMC/IE HA AHTIMNCKOM f3blKe, ANA
NOnosIHEHUA 3HAHWUI B 061aCTM a3pOHaBUTraLUK;

® NPUMEHATb NOJIy4EHHbIE 3HAHWA NMPUMEHUTENIBHO K KOHKPETHOMY CAMOJIETY M KOHKPETHbIM
yC/I0BMAM NoneTa.

Bnagpetb:

® HaBblKaMM OLLEHKM BEPOATHOCTU PEAKUX COBbITUIM (CTONKHOBEHWI CAaMONETOB NPU ABUKEHUN B
a3pPOHABUTALLMOHHOM NPOCTPAHCTBE);

® HaBbIKAMM OL,EHKM HOPMUPOBAHMA TEXHNUYECKMX NAapaMeTpPoB BOPTOBOM annapaTypbl C NO3MLKIA
$U3nYeCcKo CyLLLHOCTU COOTBETCTBYIOLLMX NPOLLECCOB;

® HaBblKaMM 0CBOEHMA 60bLLIOro 06bema MHPopPMaLMK B BbiCTpopassuBatoLenca obnactm
HaBUrauumn n ynpasaeHna BO3A4YLWHbIM ABUXKEHNEM;

* YMeHWeM AeNaTb BbIBOAbI U3 Pa3HOODOPa3HOW M MHOTAa NPOTUBOPEUNBOM MHDOPMALUKN O Pa3BUTUN

CNCTeM HaBuUrauunm v ynpasneHuma so3ayLWHbIM ABUXKEHNEM.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  OCHOBHbIE NOHATMA HaBUrALUM N CaAMOIETOBOXKAEHMA

e (OcobeHHOCTN NPUMEHEHMA METPOJIOTUM U TEOPUM HALEKHOCTM B aBUOHUKeE

o M3mepeHune napameTpoB ABUKEHMA OTHOCUTE/NIbHO BO34yXa

e CumcneHue KoopguHaTt

e [loHATMe 06 MHepLUMaNbHbIX HABUTALMOHHbIX CUCTEMAX Ha TPAAMLMOHHBIX W la3epHbIX AaTYMKax

e Heobxogmmble cBeAeHUA N3 PAAUOTEXHUKM

e TpaaMuMOHHbIe CpeacTBa BAMMKHEN paanoHaBMrauum

o TpagMuUMOHHblE PagMOTEXHUYECKME CPeACTBA NOCAAKM

e OCHOBHbIE NPUHLNMbI NCNONb30BAHMA CNYTHUKOBbIX TEXHOJIOTUI B aBUALIUK

e [IpyHUMUNbI CNYTHUKOBOM HaBUraLmm

e Peannsaumu cnyTHUKOBbLIX HABUTALMOHHbLIX CUCTEM M MYTU UX COBEPLUEHCTBOBAHMA

e  ®yHKUMOHA/bHbIE AOMNO/IHEHMA K CMYTHUKOBOM HaBUraLLMK

e CamoneTtoBorxgeHue

e CamoneT B a3poHaBUraLMOHHOM NpocTpaHcTee, KoHuenumna MKAO CNS/ATM

e OueHKa 6e30MacHOCTM NoNETA B a9POHABMIALMOHHOM NPOCTPAHCTBE Ha Npumepe
BEPTMKAJIbHOTO 3LIENIOHMPOBAHMA

OcHoBHasa nuTepaTypa:
1. Begpos, M.A.Taily, «J/IeTHble UCMbITaHMA CAaMOIETOBY
2. A. N. NMepos OCHOBbI NOCTPOEHMA CNYTHUKOBbIX PAANOHABUIALMOHHbBIX CUCTEM. PagmnoTeXHUKA

2012r.

OcHoBbI cepmdmuau,uu NIeTaTe/ibHbIX anNNapaToB U TPpeHaXXeposB

Llenb gucunnanHel:

- N3yyeHne ocHoOB CepTMd)VIKaLl,MM Fpa)-KLl,aHCKOﬁ aBMaLI,MOHHOﬁ TEXHUKWN.

3agaun ANCUMNANHDI:

0OCBOEHMWE CTyAeHTamuM 6a30BbIX 3HaHMI B 06/1aCTU TEOPUM U NPAKTUKK cepTUdUKaumm JIA u
TpeHaxepos;

npuobpeTeHne TEOPETUYECKUX 3HAHUI U MPAKTUYECKMX HAaBbIKOB B 06/1aCTU NPOBeAEHUSA, aHaIM3a
1 obopMNeHNA pPe3ybTaToB CEPTUPMKALMOHHDBIX UCMbITAHUIA CAMONETOB, BEPTONETOB U TPEHAXKEPOB

NA;



OKa3aHWe KOHCY/NbTAaUMM M MOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX TEOPETUYECKUX
nccneaoBaHMM U MOBbILLEHUN KOMMETEHUMA B 061aCTU CepTUDUKALMOHHDBIX UCTbITaHUi 1A,
npuobpeTeHMe HaBbIKOB pPaboTbl CO cpeacTBAaMU U3MepPeHU, 06paboTKKM, aHannsa n opopmaeHus

MaTepranos cepTUPMKALUMOHHDBIX UCMbITaHNI 1A,

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTh:

byHOaMeHTaNbHble MOHATUA, TEOPUIO U HOPMATUBHbIE AOKYMEHTbI B 061acTn cepTudukaumm J1A n
TpeHaxepos;

METOAMKY NPOBeAEHUA CEPTUPUKALMOHHBIX UCNbITaHUM JIA U NOPAAKN YNCIEHHBIX BEIUYUH
napameTpoB 1 U3MEPAEMbIX XapPaKTEPUCTUK cepTUGULMPYEMbBIX SMHAMUYECKMX OO BEKTOB: CAMONETOB,
BEPTOJIETOB 1 UX TPEHAXKEPOB;

coBpemeHHble npobaembl cepTudmkaumm J1A.

YmeTb:

No/Ib30BaTbCA CBOMMM 3HAHUAMM ANA pelleHna GyHAAMEHTaNbHbIX, MPUKIALHbIX U
TeXHO/IOrMYeCcKmnxX 3aaay;

Jenatb NpaBubHble BbIBOAbI U3 CONOCTaBAEHUA Pe3y/IbTaTOB TEOPUU U SKCNEPUMEHTA;
NPOU3BOAUTb YNCTIEHHbIE OLEHKM N0 NOPAAKY BEINYUHDI;

[enaTtb KayecTBEHHbIE BbIBOAbI NPU Nepexoe K NpeAenbHbIM YCI0BUAM B U3ydaeMblx Npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MUecKoe coaepKaHue;

ocBamBaTb HOBble NpeaMeTHble 061acTH, TeopeTUYecKMe NOAXOAbl U SKCNEPUMEHTaIbHbIe
MeTOAMKM;

noayvyaTb HaUNyyLIne 3HaYEeHUA N3MepAEeMbIX BEUYUH U NPABUIbHO OLLEHUBATb CTENEHb UX
[0CTOBEPHOCTY;

paboTaTb C COBPEMEHHbLIMU CPe6ACTBAMM U CUCTEMAMU U3MEPEHUN;

3pPeKTMBHO NCNONb30BaTb MHPOPMALMOHHbIE TEXHOIOTUN U KOMNBIOTEPHYIO TEXHUKY A/1A
OOCTUNKEHMA HEOOXOAMMbBIX TEOPETUYECKUX U NPUKAALHDBIX PE3Y/bTaTOB.

Bnapetb:

KY/NIbTYPOW NOCTAaHOBKM M MNAAaHMPOBaHUA UCNbITaHUI JIA U TPEHAXKepOoB;

HaBblKaMM OCBOEHMA U aHanun3a 6osbworo ob6vema nHGopmaumm;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl B N1abopaTtopun n MHTepHeTe;



HaBblKaMM rPaMOTHON 06paboTKK pe3yNbTaTOB ONbITA M COMOCTABAEHUA C TEOPETUYECKMMM
OAHHbIMU;

I'IpaKTMKOl‘a nccnegoBaHUA U peeEHNA TEOPETUYECKUX U MPUKNAAHbIX 3a4a4.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e HopmaTtusHas 6asa cepTuduKkaumm J1IA n TpeHaxepos

e CogaeprkaHue N MeToAMKa CEPTUPUKALLMOHHDBIX UCTbITaHUI CAaMONETOB.

o CopepraHue U MeToamKa cepTUOUKALMOHHbBIX UCMbITAHUI BEPTONETOB.

o CopepraHue U MeToamKa cepTUPUKALMOHHbBIX UCMbITAHUI CAMONETHBIX TPEHAXKEPOB.

o CopeprKaHue U MeToamKa CePTUDUKALLMOHHbBIX UCMbITAHNIA BEPTOIETHbLIX TPEHAKEPOB.

e Cpepactsa 1 meToabl U3mepeHuin, 06paboTkn, aHanusa n opopmaeHMa maTepmnanos
cepTUOUKALMOHHbBIX UCMbITaHWI JIA 1 TpeHaXkepos

OcHoBHasa nuTepaTypa:

1. BacunbyeHko K.K., leoHos B.A., Mawkosckuit .M., Monnascknin b.K. JleTHble ncnbiTaHKUA
camonéros:-M.: MawwuHocTpoeHue, 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 ANA NOArOTOBKM aBManepcoHana BO34yLLIHOMo

TpaHcnopTta. — M.: ®AC Poccuu, 1998.

3KCHEPEMEHTaanOE uccnepoBaHue a3poANHAMUKU NeTaTe/ibHbIX annapaTtos

Lenb AMCUMNANHBI:

- 3HAKOMCTBO CTY/ZIEHTOB C OT/INUYUTE/IbHBIMU 0COBEHHOCTAMMN Ha3eMHOr0o U NETHOTO a3podU3NYECKOro
3KCnepmmeHTa No NOCTPOEHMIO U YTOUHEHMIO MOAeNe aspoanHaMNKK leTaTeNbHbIX annapaTos. Kypc
COOEPKUT TeOPETUYECKNE OCHOBbI CTPYKTYPHOM U NapaMeTpruieckon naeHTUOUKaLUMmn AnHaMnUYeckmnx

CNCTem, METOAUKY U NPaKTUYECKMNE pEKOMEHAALUNN NO NOArOTOBKE U N1IAHUPOBAHUIO SKCNEPUMEHTa,



peructpaunn, o6paboTke, aHaM3y M NPOBEPKe NoayHaemon nHbopmaumm.

3agauv gUcuUMnAnHbIL:

dopmupoBaHue y cTyaeHToB 6a30BbIX 3HaHWI B 061aCTU MAEHTUUKALMY SUHAMUYECKUX CUCTEM
NMPMMEHMUTEIbHO K OLeHKE a3p0AMHAMMNYECKMX XapaKTePUCTUK NeTaTebHbIX annapaTtos;
nNprMobpeTeHne TEOPETUYECKMX 3HAHUI M NPAKTUYECKMX HAaBbIKOB B 061aCTU NIaHNPOBaHUA

HAa3eMHOro 1 ETHOIo a3KCNepPMUMeEHTa, 06pa6OTI-(M A3aHHbIX N X aHa/n3a.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs AONKHbI

3HaThb:

byHAaMeHTaIbHbIE MOHATUA U TEOPUIO UAEHTUDUKALUMN U OLEHUBAHUA COCTOAHUIA AUHAMUYECKMX
cucTem;

NOPAAKMN YNCNEHHbIX BE/IMUNH, XapaKTepHble 471 a3pPOMEXaHUKK;

COBpEMEHHOE NoJIoXKeHune aen B 06/1acTy naeHTUOUKALUN U OLEHKU a3pOaANHAMUYECKUX
XapaKTepPUCTUK NIeTaTeIbHOro annapara;

OCHOBbI NOArOTOBKU, NNAHUPOBAHUA M Peanu3aLmnmn 3KCNePUMEHTA/IbHbIX UCCNEA0BaAHUM B LEeNax
NOCTPOEHMUSA MoZenen aapoAnNHaAMMKN IeTaTebHbIX annapaToB U OLLEHKWN UX CTPYKTYPbI U NapamMeTpoB.
YmeTb:

No/1b30BaTbCA CBOMMM 3HAHUAMM AN1A peLleHna NPUKNAaHbIX 3a4aY;

Aenatb NpaBU/ibHbIE BbIBOAbI M3 CONOCTAB/EHUA PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOU3BOAUTb YNCEHHbIE OLIEHKWN MO NOPALKY BENUUYNHDI;

[OEeNaTb KaueCTBEHHbIE BbIBOAbI NPU Nepexoae K Npeae/ibHbIM YCI0BUAM B U3y4aemblx npobiemax;
0CBauBaTb HOBblE NpeAMeTHble 061acTH, TEOPETUYECKME NOAXO bl U SKCNEPUMEHTA/IbHbIE
MeTOANKM;

NPUMEHATb HOBbIE METOAbI, B TOM YMUCIE U3 CMEXKHbIX AUCLMNNH, ANA OLEHKU U aHaNu3a
a3poAMHaMUYECKMX XapaKTEPUCTUK NIeTaTe IbHbIX annapaTos;

onpeaensaTb XapaKTePUCTUKM SIeTaTe/IbHOTO annapaTta No MaTepuanam NeTHbIX UCCAeA0BaHUI U
UCNbITaHU;

3¢ HEKTUBHO MCNONb30BaTb MUHPOPMALIMOHHBIE TEXHONOTUU U KOMMBIOTEPHYIO TEXHUKY ANA
OOCTUKEHUA HeOBXOANUMBbIX TEOPETUUYECKUX U MPUKAAAHbIX PE3Y/1bTAaTOB.

Bnagetb:



HaBblKaMu 0CBOeHMA 60/bloro o6bema MHPopmaLuuu;

HaBblKaMM CaMOCTOATENbHOWN paboTbl B NabopaTopum u NHTEpHETE;

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

NPaKTUKOMN UCCNef0BaHUA U PELLEHWUA TEOPETUYECKUX U NMPUKNALHbIX 3a4aY;

HaBblKaMM aHann3a pe3ynbTaToB 06PabOTKM IKCNEPUMEHTA/IbHLIX UCCIeA0BAHUI U NOCTPOEHMUA

060CHOBaHHbIX BbIBOAOB Ha UX OCHOBE.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BeeaeHue. OCHOBbI TEOPUN UAEHTUDUKALNM U OLLEHKN NAapaMeTPOB AMHAMMUYECKMX CUCTEM
NPUMEHUTENIbHO K OLEHKe aspoaMHaMUYECKMX XapaKTepucTuk (AOX) J1A.

e (0630p pacyeTHbIX METOLAOB U 3KCNEPUMEHTANbHbIX YCTAHOBOK, MCNONb3YEMbIX HA 3Tane
pa3paboTku JIA gnsa nporHosa AOX.

e lccnenoBaHMA M OLLEHKA a3poaMHaMUUYECcKUX XapaKTepUCTUK NeTaTeibHoro annaparta 8 AAT.

e [IpoBepkKa n oueHKa AOX JIA Ha cTeHOaAx 1 TpeHaxKepax.

e JleTHbI aKcnepMMeHT. [JaTiynKm n3mepeHna napameTpos noseTa.

e Cuctembl U3mepeHus, cbopa un pernctpaumm nHpopmauuu.

e OueHKa, aHanus un ytouHeHne AX J1IA no pe3ynbTaTaM NeTHbIX UCC/IeA0BaHNN.

e OueHKa XapaKTepPUCTUK YCTOMUYMBOCTU 1 YNPaABAAEMOCTN CaMoJieTa Mo pe3yabTaTam
naeHTndukaunm AOX NA.

OcHoBHasa nuTepaTypa:

1. BacunbueHko K.K., Kouetkos t0.A., J/leoHoB B.A., Monnasckuin b.K. CTpyKTypHasn
naeHTUdMKaLmMa maTeMaTUYeckoin Mogenn aApuxeHma camonétos. M.: MawwmHocTpoeHue, 1993.
2. dinkxodd M. OcHoBbI MAEHTUDMKALMK cucTeM ynpaBaeHna. OLeHMBaHWE NaPaMeTPOB U

coctosHmna. M., MUP, 1975.



