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

AHHOTaUuK pabounx Nporpamm AUCLUNANH

A3spoauHaMMKa OpraHoB ynpaBseHus

Llenb gucunnanHol:

- 0O3HAKOM/NIEHME CTYAEHTOB C OCHOBAaMM NPUKIAAHOM a3pOANHAMMKM OPraHOB YrpaBAeHUA CaMoNETOB
pa3NMYHOro HasHauyeHus. N3noxkeHne 6asmpyeTcs, B OCHOBHOM, Ha pe3y/ibTaTax SKCNepMMEHTaNbHbIX
nccnenoBaHMm aPpPEeKTUBHOCTU U LWAPHUPHBIX MOMEHTOB OPraHOB YNpaBAeHUA Ha MOAeNAX CAMONETOB

B a3pognHamunyeckux Tpybax LLATN.

3a4a4uun ANCUUNANHDI:

dopmupoBaHue y cTyaeHToB 6a30BbIX 3HaHWM B 061aCTM a3pOAMHAMMUKM OPTraHOB yNpaBieHnA
JleTaTesibHbIX annapaToB Pas/IMYHOrO HasHauyeHus (KnaccudurKaums opraHoB ynpasaeHus, NoHaTne

3¢ deKTUBHOCTU opraHa ynpasaeHusa, ero LWapHUPHOro MOMEHTa, UX 3aBUCMMOCTUN OT reoMeTpPUYEcKmnxX
napameTpoB U1 pexxknma obTekaHua, cnocobbl NoBbIleHNA 3GpPEKTUBHOCTM OpraHOB ynpasBaeHNa n
CHMXEeHMA UX WapPHUPHbIX MOMeHTOB),'

OKa3aHWe KOHCYNbTaLMi M NMOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX UCCNEA0BAHNN B

obnactu I'IpMKI'IaAHOﬁ d3POANHAMUKHN NeTaTE/IbHbIX annapaTos.

B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 0ByYaloWwMecs AOMKHbI

3HaTb:

KNaccuduKaLmio OpraHoB ynpas/ieHWs IeTaTe/IbHbIX annapaTos;

onpegeneHue 3GpGeKTMBHOCTM U LIAPHUPHOTO MOMEHTA OpraHa ynpaBieHus;

XapaKTep U NPUUYUHbI U3MEHEHUA 3GDEKTUBHOCTU U LIAPHUPHBIX MOMEHTOB OPraHOB YNpaB/ieHus
JleTaTesIbHbIX annapaToB Pa3/IMYHOIO Ha3HaYeHWsA NPU U3MeHEHUN Yucaa Maxa NoNETa, Yr/I0B aTaku U1
CKOJIb)KEHUS;

Cnocobbl NOBbIWEHUA 3GPEKTUBHOCTU U CHUMKEHUA LIAPHUPHBIX MOMEHTOB OPraHOB yNpaB/eHUs

Pa3/IM4YHOro Ha3Ha4YeHUA.



YmeTb:

KayeCTBEHHO OLLEHUTb BAMAHUE MAIOr0 USMEHEHNA FTEOMETPUYECKMX NapPaMeTPOB OpPraHoB
yNpaBAEeHWNA Ha UX a3pPOAUHAMNYECKME XaPaKTEPUCTUKM.

Bnapetb:

HaBblKaMM rPAaMOTHON 06PabOTKM Pe3yNbTAaTOB ONbITA M UX CONOCTAB/IEHUA C TEOPETUYECKMMU
OaHHbIMU;

HaBblKaMM TEOPETUYECKOTO aHa/IM3a PeasibHbIX 33434 NPUKAAAHON a3pOANHAMMKIN OpraHOB
ynpaBneHus;

HaBblKaMM 0CBOeHMA 60/1blworo o6bema MHPopmaLuu;

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e KnaccudumKaums opraHos ynpasneHua JIA

e A3poaMHaMUUECKME XapaKTEPUCTMKM PYEBbIX MOBEPXHOCTEN Ha npodue.

e AspoaMHamMMKa OpraHoB NPOAO/bHOIO ynpasaeHus.

e AspoaMHamUyecKkue xapaKTepmUcTUKKM camonéTa, cbanaHcMpPoBaHHOIO B NPOAOALHOM KaHane
yrpaBfeHus.

e LllapHMpHble MOMEHTbI OPraHOB MPOAO0/IbHOIO YrPaBAeHUA NPU A03BYKOBbIX CKOPOCTAX.

e LllapHMpHble MOMEHTbI OPraHoOB NPOAO0/IbHOIO YMPaBAEHUA NPU OKOJI0- M CBEPX3BYKOBbIX
CKOpOCTAX.

e A3spoaMHaMMKa OpraHoB NomnepeyHoro ynpasneHusa. dPPeKTUBHOCTb 3/1epOHOB

e LllapHMpPHbIE MOMEHTbI 3/1€POHOB

e HTepuenTopHoe ynpasneHue. AuddepeHumnanbHO OTKAOHAEMbIM cTabuamsaTtop

e AspoaMHamUUYecKue XapaKTepPUCTUKM BEPTUKA/IbHbIX ONepeHuiA NPU MasbiX A403BYKOBbIX
cKopocTax

e AspoaMHamUyecKue XapaKTepPUCTUKM BEPTUKAIbHbIX ONepeHnii MaHeBPEHHbIX CAMONETOB

e OpraHbl NyTeBol cTabmununsaumm 1 ynpasaeHuUa netaTeibHbIX annapaTtoB CXeMbl «neTatollee
KPbINO»

OcHoOBHasa nAuTepaTypa:

1. AspogMHammKa 1 AMHaMKUKa NONETa MarncTpanbHbIXx camonétoB. MockBa-leknH, N3aatenbckuin
otgen UATN — Asna-nsgatenoctso KHP, 1995.

2. AspoanHaMMKa, YCTOMHYMBOCTb M YNPaBAAEMOCTb CBEPX3BYKOBbIX CaMo1ETOB. MocCKBa, «Hayka»,

dunsmatrus, 1998.



AspoauHamuKa pakeTt

LUenb AMCUMNANHDI:

- U3N103KEeHME OCHOBHbIX Pe3y/IbTaTOB a3pPOAUHAMUKM PaKeT C Le/ibio NOAr0TOBKU CTYAEHTOB K
NPUMEHEHUIO 3TUX PE3YNbTaTOB B NPaKTUYeckon paboTe no onpeaeneHuio aspoanHaMmnYeckumx,
NIETHO-TEXHUYECKMX XapaKTEPUCTUK, pa3paboTKe aspoamHaMUUYECKUX KOMMOHOBOK, UCCNeA0BaHMNIO

ANHAMUKUN NONETA Z1IETATE/IbHbIX alNnapaToB.

3a4a4m AUCUMNANHDI:

dopmupoBaHune 6a30BbIX 3HaHUI B 06/1aCTU a3POANHAMUKM PaKeT, OCHOBAHHbIX Ha 3HAHUU
3aKOHOB ra3oBOM AUHAMUKM U AMHAMUKKN NoeTa AeTaTeNbHbIx annapatos (/1A);

[0BEeAEeHNIO A0 CTYAEHTOB OCHOBHbIX MOAX0A0B K OnpeAeneHuto napaMmeTpoBs U aspoanHaMNYECKUX
KOMMOHOBOK NIeTaTe/IbHbIX annapaToB Mo TaKTUKO-TEXHUYECKUM TPeHOoBaHMAM U OFPaHUYEHNAM,
npeabasaaembim K JIA 1 UX NPUMEHEHUIO B COCTaBe aBUALLMOHHOIO KOMMJIEKCa;

dbopmumpoBaHue y CTyAeHTOB NOHMMAHUA CBA3U a3POAMHAMMUYECKMX XapaKTepucTuk J1A c
YCTOMYMBOCTbBIO U YNPaBAAEMOCTbIO, ANHAMNYECKMMU N NETHO-TEXHUYECKMMM XapaKTepuctukamm J1A;
obyyeHune CTyAeHTOB YMEHUIO aHANI3MPOBaTb BAUAHUE PEXUMOB noaeTa U napameTpos J1A Ha
onpegenaemble aspoAnNHaMUYECKNE XapPaKTEPUCTUKN, NPUMEHATb NOJYYEeHHbIe 3HaHUA NPU
nccnenoBaHMM KOMNOHOBOK, a3POANHAMUYECKUX U NETHO-TEXHUYECKUX XapPaKTEePUCTUK feTaTe IbHbIX

annaparos.

B pesynbTaTe 0CBOEHWUA AUCLMMNIMHBI 0ByYatowmecs S0MXKHbI

3HaTb:

OCHOBHbIE a3POANHAMMNYECKME CXEMbI IETATE/IbHbIX aNnapaTos;

MEeTOAbl UCCNE0BAHNA a3POAMHAMMNYECKMX XapPaKTEPUCTUK M MaTeMaTUYECKMe MOAENN,
NPMMEHSAEMbIE B a3POAMHAMMKE PAKET;

CBA3b a3POAMHAMMNYECKUX XaPaKTEPUCTUK C IETHO-TEXHUUYECKMMM XapaKTEPUCTUKAMMU,
YCTOMYMBOCTbIO U yNpaBasemocTbio J1A;

0COB6EHHOCTM a3pOANHAMMKM [03BYKOBbIX, OKO/N03BYKOBbIX M CBEPX3BYKOBbLIX J1A;

OCHOBHbIE Pe3y/bTaTbl a3POANHAMUKM PAKET U UX 3/IEMEHTOB, a3POANHAMMNYECKON MHTepdepeHLUN

PaKeT n Camos1eToB- HocuTEeNen.



YmeTb:

bopMyIMpoBaTb HAay4YHYIO 33434y Ha OCHOBE aHa/IM3a Uccaeayemon npobaemsi;
NO/1Ib30BaTbCA CBOMMM 3HAHUAMM ONA PeLUeHNA HAYYHO-TEXHNYECKUX 3a4ay;
NPOBOANTb UCCAEA0BaHUA, AONONAHAKOWME U NoBbIWwaowme 3GPeKTUBHOCTb a3POAMHAMMUYECKOTO
SKCNepuUMeHTa;

aHaNM3npPOBaTb BAUAHUE PEXMMOB MoJ1eTa U NapamMeTPOoB pPaKeT Ha onpeaensemble
A3p0ANHAMMYECKNE XaPAKTEPUCTUKMY;

NPUMEHATb NOJIyYEHHbIE 3HAHWUA NPU pa3paboTKe N UCCe0BaHUMN a3POANHAMUYECKMX
KOMMOHOBOK U onpeaesieHNN NeTHO-TEXHUYECKUX XapaKTEPUCTUK PaKeT.

Bnapetb:

HaBblKaMM NOCTAHOBKM 3aay a3pogmuHamMmunKn J1A;

aHaNM30M 0COBeHHOCTelM aspoaMHAMMKK JIA B LLMPOKOM AManasoHe PeXKMMOB MOJETa;

HaBblKaMM peLleHna NPUKNagHbIX 3a4a4 asapogmHamuku J1A.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e A3pogMHaMMKa KOPMyCoB.

e  A3pOAMHAMUKA KPbINbEB.

e A3poaMHaAMUYECKMe XapaKTePUCTUKU paKeT.

e AspopguHamunyeckoe nogobue.

e BBegeHue B npegMmeT M Nporpamma Kypca.

e UHTepdepeHLMA 31eMEHTOB paKeT.

e MaTematuyeckoe MoAeNNPOBAHNE B a9POAMHAMUKE PaKeT.
e [lpumeHeHMe pakeT B COCTaBe aBMALMOHHOIO KOMMNIEKCa.

OcHoBHasa nuTepaTypa:

1. ABmauma. dHumKnoneamsa. Mog pesakumen .M. CBnwesa. M.: «bosbluas Poccuitckan
SHumMKNoneana», LleHTpanbHbIA aapornapoaMHaMUYECKUIA MHCTUTYT MeHU npodeccopa H.E.
’KyKoBckoro,1994.

2. AspoamMHammKa, AMHAMUKA noaeTa U NPOYHOCTb. DHUMKAoneaua. MawmnHocTpoeHue. Pasgen IV.
Tom IV-21. KHura 1. Mog pesakumen B.I. AmuTtpuesa. M.: MawmnHoctpoeHue, 2002,

3. AspoauHaMK1Ka, YCTOMUYMBOCTb M YNPaBAAEMOCTb CBEPX3BYKOBbIX camosieTos. MNog peaakumeii I'.C.
BiowreHca. M.: Hayka, 1998.

4. B.l. Mukenagse, B.M. Tutos. OCHOBHble reomeTpUYecKme N asapoanHaMNYeCKme XapaKTepPUCTUKN

CamMoneToB U pakeT. CnpaBoyHMK. M.: MawunHocTpoeHune, 1982.



A3apoanHaMMKa camoneToB

Lenb gucumnamHsbi:

- 03HaKOM/IEHWNE CTYAEHTOB C OCHOBAaMM MPUKAALHON a3poAnHAMUMKN CaMOo/ETa: pa3HOO6pasHbIMM
dU3nMYECKMMM ABNIEHUSAMMU, NPOUCXOAALLMMM NPU 06TEKaHUM Camo/1ETa BO3AYLIHbIM MOTOKOM Ha
Pa3IMUHbIX peXknmax nosiéta (npu pasnmuHblx yncaax M, Re, yrnax ataku, CKONbXKeHUs), BAUAHUEM
3TUX ABJIEHMI Ha a3POANHAMUYECKMNE XaPaKTEPUCTUKM CaMONETa, C pe3ynbTaTam SKCNePUMEHTa/bHbIX
nccnenoBaHMM aapoaMHAMUYECKMX XapPaKTEPUCTUK Modenen CamoIETOB Pa3/IMYHbIX CXEM U

TeopeTn4eCKMMnN MmeTogamun nx nccaenoBaHumA.

3agauv gUcuUMnAnHbI:

dopmupoBaHue y cTyaeHTOB 6a30BbIX 3HAHWI B 06/1aCTU NPUKAALHON a3POAUMHAMMUKU CAMONETa;
03HAaKOM/IEHUE CTYAEHTOB C XapaKTePOM U3MEHEHUA a3POANHAMUYECKUX XapaKTePUCTUK CaMONETa
npu nsmeHeHun yncen M n Re nonéTa, yrnoB aTakmu U CKONbKEHUSA, C 3aBUCMMOCTbIO OT
reoMeTpuyecKkmMx NapameTpoB CaMosETa;

U3yyeHne TEOPETUYECKUX METOLOB ONpeaeeHNUA aspoauHAMMUUYECKUX XapaKTEPUCTUK CaMoNéTa u

€ro a/1IeMeHTOB.

B pe3synbTate 0CBOEHUA AUCUMNIMHBI 06yYaloLWMecs A0XKHbI

3HaTb:

onpeaeneHna OCHOBHbIX CUCTEM KOOPAMUHAT, UCMO/Ib3YEMbIX B MPUKNAAHON a3poanHaMUKe
caMoNéTa, Ha3BaHMA NPOEKLMIA a3POANHAMMUUYECKOW CUbl U MOMEHTA Ha OCU 3TUX CUCTEM,
onpeaeneHna n NOPAAOK BEANYMH a3POAMHAMNYECKUX KOSDPULMNEHTOB;

aspoguHaMMYecKune aBAEHUSA, MPOUCXoAALIME NPU 06TeKaHMM CamMO/1ETa BO3AYLWIHbLIMM NMOTOKaMM U
MX BAMAHWE Ha ero aspoAnHaMUYECcKNE XapaKTePUCTMKMY;

dyHOAMEHTaNbHbIe YPaBHEHUA a3pPOANHAMMUKM A/1A Pa3/IMYHbIX MOZENel CNIOLHON cpeabl;
TEeopeTUYECKME METOAbl ONPEeAEIEHUA a3POANHAMUYECKUX XapPaKTEPUCTMK CamMo1ETa U ero
3/1IEMEHTOB;

XapaKTep 3aBUCMMOCTHM a3pPOANHAMMUYECKUX XapPaKTEPUCTMK CamonéTa oT uncen M v Re nonéra;
XapaKTep 3aBUCMMOCTM a3pOANHAMMUYECKUX XapPaAKTEPUCTMK CaMONETa OT ero reoMeTpUUYEcKmX

napameTpos;



YmeTb:

aHaNM3MpPOoBaTb Pe3y/ibTaTbl SKCNEPUMEHTANbHbIX UCCAEA0BAHMUIA a3POANHAMUYECKUX
XapaKTepPUCTUK Moenein caMoNEToB B a3poauHaMmnYeckux Tpybax, ykasbiBasi Ha BEpOATHbIE
a3pOoANHAMMNYECKME NPUUYNHBI U3MEHEHMUA a3POAMHAMUYECKUX KOIOPULMEHTOB NPU U3MEHEHUN
napameTpoB NOTOKA, YI/10B aTaKN U CKOJbXKeHUA;

OL,eHMBaTb a3poANHAMMYECKNE KOIPPULIMEHTHI KOMNOHOBKM NyTeM nepecyéta ¢ 6an3Koro
NpoTOTMNY;

BbIBOAUTb OCHOBHbIE YPABHEHMA a3POANHAMMUKN U NOHUMATb UX PU3NYECKUX CMbICA;
Bnagpetb:

HaBblKamMM rpamoTHON 06pabOoTKM pe3ybTaToB OMbITa U UX CONOCTABAEHUA C TEOPETUYECKUMU
OaHHbIMU;

HaBblKaMM TEOPETMYECKOTO aHA/IM3a PeasibHbIX 33434 NPUKNALHON aspOANHAMUKM.

HaBblkamu ocBoeHuA 6onbluoro obbema HPopmaumu;

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e CucTeMbl KOOPAMHAT, NPUHATbIE B NPUKIALHOM aspogmHaMmuke. OCHOBHbIE FeOMEeTpPUYECKNE
napameTpbl camonéta. KoadpPpuumeHTbl asapognHaMMUYECKUX CUA U MOMEHTOB.

e (CBOWCTBA *KMOKOCTEN: TEKYYECTb, BASKOCTb, CXKMMAeMoCTb. CBOMCTBA TEHEHUI: TeYeHUA
JNlAMUHapHble U TypbyneHTHble. MorpaHnyHbIN CIOM.

e (deHOMEHOIOrMYECKOE ONUCaHME a3POANHAMUYECKUX ABEHUIA, BOSHUKAOLWMX MPU 06TEKAHMM
CaMO/IETa M ero 3/1eMeHTOB BO3AYLLUHbIM NOTOKOM. KpblinoBoi npoduib B LO3BYKOBOM,
OKOI03BYKOBOM M CBEPX3BYKOBOM NOTOKax. Kpbl1o 60/1bLWIOro yANMHEHNA B 4O3BYKOBOM
NnoToKe. TOHKOE CTPENOBUAHOE KPbIJIO YMEPEHHOTO YA/MHEHUA B 03BYKOBOM MOTOKE.
TpeyronbHoe KpbiJo B 4O3BYKOBOM MOTOKE. TOHKOE CTPesIoBUAHOE KPbIIO YMEPEHHOTO
YOJMHEHMUA C KOPHEBbLIM HAM/bIBOM B 4,03BYKOBOM NoToKke. O6TeKaHWe HOCOBOM YacTu
CaMOETa-UCTpebuTeNn A03BYKOBbIM MOTOKOM HA BO/bLUMX Yriax aTaKku.

e Mogenb cnnowHon cpeabl. NepemeHHble 3iinepa 1 JlarpaH:Ka. 3aKoH COXpaHEeHUA Macchbl.
3aKOH M3MEHEHMA UMMYIbCA. 3aKOH U3MEHEHMA SHEPTUN.

e [lpocTeiiwme mogenu KuaKkux cpes,. aeanbHasa *KUAKOCTb M TEH30P HAMNPAXKEHUN ANA HeE.
Bs3Kan (HbIOTOHOBCKaAs) KUAKOCTb M TEH30P HANpPSXKEHUN ana Heé. MuaKocTb, nogumHAWanca
3aKoHy TennonpoBogHocT Pypbe. Hecxknmaemas u cKMmaemas }Xuagkoctu. Cucrema
YPaBHEHUN TMAPOANHAMMUKM UAEeabHON HETENIONPOBOAHON KMAKOCTU U NOCTaHOBKA 33434
Ana Heé. CucTema ypaBHEHUM rMAPOAMHAMUKM BA3KOM TENIONPOBOAHOM KUAKOCTU U
NMOCTAHOBKA 3aZa4M AN Heé.

o [MapomexaHuKa naeanbHOM XUAKOCTU. MHTerpanbl cUCTEMbI YPaBHEHUI TMAPOANHAMMKIU
naeanbHol xugkoctu. MHTerpan bepHynnu. UHTerpan NlarpaH:Ka. MHTerpan diinepa-bepHynnu

e be3BuxpeBble TEHEHUA UAEANBHOM XUAKOCTU. YPaBHEHUA ANA NOTEHLMANA CKOPOCTH
HECKUMAEMOM N CHUMAEMON HKUAKOCTEN.

e BuxpeBble ABUKEHMA NaeanbHON KUAKOCTU. Teopema TomcoHa. Teopema JlarpaHiKa. Teopembl
lFenbmrosibua. Teopuma Kpbiia KOHEYHOTo pa3maxa.



e ToHKOe Kpbl0 KOHEYHOro pa3maxa B J03BYKOBOM MOTOKe rasa.

e [loTeHUMan CKOPOCTN TOYEYHOrO UCTOYHUKA B CBEPX3BYKOBOM MOTOKE NAeanbHOro rasa. ToHKkoe
Kpbl/J10 KOHEYHOrO pa3maxa B CBEPX3BYKOBOM MOTOKe UAeanbHOro rasa.

e ConpoTtusneHune camonéta Npu CBEPX3BYKOBbIX CKOPOCTAX. BonHOBOe conpoTtusneHune. Tena
MMWHMUMA/IbHOrO BOJTHOBOMO COMPOTUBAEHUA.

OcHoBHasa nuTepaTypa:
1. /lekumun no ruapoaspomexaHuke[TeKkcT] : yueb.nocobue / C. B. Bannarnaep; /ITY um. A. A.

"paHosa .— /1. : U3a-80 JleHurp.yH-Ta, 1978 .— 296 c.

ABPOAVIHaMVI‘-IECKOE NPOEKTUpPOoBaHUE NACCaAXKNPCKUX CaMmo/1eToB

Llenb gucunnanHol:

- 3HAKOMCTBO CTYAEHTOB C METOAAMMU U METOAMKAMM a3POAMHAMMYECKOrO NPOEKTUPOBAHNA KPbIJIbEB U
APYrMX aNemMeHTOB fieTaTesbHbIX annapaTos (/1A). OcHoBHOe BHMMaHWeE yaenaeTca Lenam
a3pOANHAMMYECKOTO NPOEKTUPOBAHUA, METOAAM ONpPeae/IeHNA a3POANHAMUYECKUX XaPaKTEPUCTUK,
cnocobam CHUMKeHUA conpoTrBaeHua J1A, a Takke NpaMbIM, 06paTHbIM U ONTUMMN3ALUOHHBIM
MeToZaM YNCIEHHOW aspoanHamuKkn. CoaeprkaHue Kypca BblpabaTbiBaeT y CTyAEHTOB NOHMMaHWNe
OCHOBHbIX NOAX0A08B, MPUMEHAMbIX B 3a3P0OAMHAMUYECKOM MPOEKTUPOBAHUMU, UMetoLMXca npobaem n

nepcneKkTUB pa3BuTUA aspoanHamunkn J1A n uncneHHoix metogos CFD.

3agauv gUCUMNANHDI:

e dbopmupoBaHMe 6a30BbIX 3HAHMI B 06/1aCTM a3POAMHAMMKM NleTaTe IbHbIX aNNapaToB, Kak
ANCLUMNANHDI, UHTErpupytowein obuedmrsnyeckyto 1 obLeTeopeTMUecKyo NoAroToBKky GU3NKoB U
obecneuymBaloLLeit TEXHOOrMYECKNE OCHOBbLI COBPEMEHHbIX MHHOBALUMOHHbIX chep AeATeNbHOCTH;

e 0byyeHue CTYAEHTOB NPUHLMNAM METOAMK a3POAMHAMNYECKOTO NPOEKTUPOBAHMSA U BbiIBIEHME
0COB6EHHOCTEN UX MPUMEHEHMUS;

e dopmMmmpoBaHMe NOAXOA0B K BbIMOJAHEHWNIO UCCNEA0BAHWNIN CTyAeHTaMM B 061aCTV aspoaAnHaMUKM U

aspoaAnHaMMn4eCKOoro NpPpoeKTnpoBaHNA NeTtateslbHON TEXHUKMU.



B pe3ynbTaTe 0CBOEHUA AUCLUNINHBI 06yYatoWwMecs ONKHbI

3HaTb:

B3aMMOCBA3M U PyHAAMEHTaNbHOE eANMHCTBO aBMALMOHHbIX AUCLMMINH, MECTO U POJb
a3pOANHAMMKM B 334a4aX NPOEKTUPOBAHUA IeTATENIbHOM TEXHUKMU;

CBOMCTBA CN/IOLHOM cpeabl U 3aKOHbI COXPAHEHMUS;

OCHOBHbI€ 3aKOHOMEPHOCTU NPOTEKAHMA U 3aBUCMMOCTU a3POANHAMUYECKUX XapPaKTepUCTUK J1IA
OT reoMeTPUYECKMUX NAPAMETPOB U NapamMeTpoB. cpeabl ( a, M, Re n ap);

TEOpeTMYEeCKMEe MOLENN NPOLLECCOB 0OTEKAHUA 3/1EMEHTOB JIeTaTe/IbHbIX annapaTos;
COBpeMeHHOe No0XKeHWe AeNl B YNCAEHHbIX U IKCMEPUMEHTAIbHbIX UCCNeA0BaHUAX
A3POANHAMUYECKUX XaPAKTEPUCTUK;

OCHOBHble cnoCcobbl YAYULWEHNA TEX UAN UHBIX A3POAUHAMUYECKUX XaPAKTEPUCTUK;

OCHOBHbI€ YNC/IEHHbIE MHCTPYMEHTbI a9pOAMHAMUUYECKOrO NPOEKTUPOBaHUA.

YmeTb:

3¢ PeKTMBHO NCNOIb30BATb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAYKN: MOHATUA, CYXKAEHUSA,
YMO3aKNOYEHUA, 3aKOHbI;

No/sb30BaTbCA CBOMMM 3HAHMAMMU A1A peleHns GyHAAMEHTANAbHbIX MU NPUKAALHbIX 33434 U
TEXHONOTNYECKUX Npobaem;

BbIAENATb N1aBHble paKToOpbl NPU MOAENNPOBAHUN 06TEKaHMA peanbHbiX GU3NYECKMX 0O6BEKTOB;
0CBauBaTb HOBble NpegMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTA/IbHbIE
MEeTOAMUKM;

3P PEeKTMBHO NCMNOIb30BATb COBPEMEHHbIE YNC/IEHHbIE METOAbI, MHPOPMALIMOHHbBIE TEXHONOTUM U
KOMMNbIOTEPHYIO TEXHUKY O1A [OCTUKEHUA HEODXOANMMBbIX TEOPETUYECKUX U NPUKAALHbIX Pe3y/IbTaToB.
MHTEPNPEeTUPOBaTb Pe3yNbTaTbl IKCMEPUMEHTA NPU CPABHEHUU UX C PaCYETOM.

Bnagetb:

KyNbTYPOM NOCTaHOBKMU M MOAENNPOBAHMA 33434 NPUKNALHOM a3pOaANHAMMUKY;

MHbOPMaLMEN O TOYHOCTU pacyeTa U 061aCTU NPUMEHUMOCTU PA3/IMYHBIX YUC/IEHHBIX METOA0B
A9POANHAMMUKY;

HaBblKaMM CaMOCTOATENIbHOMN pPaboTbl Ha COBPEMEHHOM KOMMbOTEPHOM 060pyA0BaHMK;
HaBblKaMM CaMOCTOATENIbHOTO aHaM3a CTaTel No TEMATUKE a3POANHAMMNYECKOTO NPOEKTUPOBAHMUS;
HaBblKaMM CaMOCTOATENbHOMN PaboTbl B UHTEpHETE;

HaBblKaMM rPaMOTHON 06pabOTKM pe3ynbTaTOB ONbITa M CONOCTABAEHUSA C TEOPETUYECKUMMU

AaHHbIMU.



K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e OCHOBHble a3pogMHaMMUYECKME XapaKTeprcTMKK JIA. Lienn n 3agauv asapoguHaMmMyeckoro
NPOEKTUPOBaHMSA.

e [logbemHas cuna Kpblia. OCHOBHbIE CNOCO6bI NOBbILEHNA HECYLLIMX CBOWCTB.

e  BuAabl a3poanHaMMYECKOro conpoTmneaeHus. NpodunbHoe conpoTUBaEHUE U cNocobbl ero
yMeHbLIeHUA.

e  UNHAyKTMBHOE conpoTuaaeHue JIA 1 cnocobbl ero ymeHblUeHuUs.

e BosiHOBOe conpoTuBneHue JIA 1 cnocobbl ero yMmeHbLUEHUs.

e Llenn v 3agauv aapogMHaMMUECKOoro NPoeKTUpPoBaHMNA. OCHOBHbIE 3Tambl NPOEKTMPOBAHUSA U
NPUMEHSAEMblE UHCTPYMEHTDI.

e KnaccuouKaumsa npambIX METOA0B a3pOAMHAMMUYECKOTO pacyeTa U peKoOMeHAaumm no mux
NPUMEHEHWIO.

e KnaccuoduKaumsa obpaTHbIX MeToL0B. MeToabl OCTaTOYHOW KOPPEKLMM.

e Mcnonb3oBaHWe 06paTHbIX METOLOB ANA NPOEKTUPOBAHMA KPbINIbEB MAarncTpasibHbIX CAMOIETOB

e (0630p MeToA0B YNCNEHHON ONTUMM3ALMM. [eHEeTUYECKNE METOABI.

e [1ByxypoBHEBble METOAbl ONTUMMU3ALMN B 3343a4aX adPOANHAMMUYECKOrO MPOEKTUPOBaHNA

e  ONTMMM3aLUMOHHbIE METOAbI Ha Ha3e peLleHMs CONPAXKEHHbIX 3a4au.

e  B3aMMOCBA3b ONTUMM3ALMOHHbBIX N 06PaTHbIX METOA0B NPOEKTUPOBAHMS.

e [lpoeKkTMpoBaHMe NPOdUNA C YHETOM MHOMKECTBA KPUTEPUEB U KOHCTPYKTUBHbIX OrPaHUUYEHWI
MpY NOMOLLY ONTUMM3ALMOHHOW Npoueaypbl

e 0Ocob6eHHOCTV a3poANHAMMUYECKOrO MPOEKTUPOBAHNA MarncTPasibHbIX MacCaXKMPCKMUX
camoneTos. [prmepbl NPOEKTMPOBaHUA a3POANHAMUYECKON KOMMNOHOBKM CaMO/1IeTOB
Pa3/IMYHbIX CXeM

e HeTpaguumoHHbIE CXeMbl IeTaTe IbHbIX annapaToB. [epcneKkTMBbI Pa3BUTUA rPaKAAHCKOM
aBMaumm.

OcHoBHas nuTepaTypa:

1. AspoanHammKa neTatenbHbix annapartos [TekcT] : yuebHMK gna ctya. sysos / H. C. ApxaHukos, .
C. CagekoBa .— M. : Bbicwasa wkona, 1983 .— 360 c.

2. T.U.lurym. AspoauHamuKa U AMHaMUKa NoJsieTa TypbopeaKkTUBHbIX camosieToB. MOCKBa,

“TPAHCINOPT”, 1979.

becnunOTHbIN NeTaTeNbHbIN annapar C 3/IEKTPUYECKO CUN0BOI YCTAaHOBKOM

Lenb AMCUMNANHBI:

- 3HAKOMCTBO CTYyAEeHTOB C OCHOBaMM npouecca NnpoekTnpoBaHnAa ANCTaHUMOHHO NUNOTUPYEMDbIX

NeTaTe/iIbHbIX annapatos C BﬂeKTpVI‘-IeCKOﬁ cuMnoBom yCTaHOBKOVI, a TaKXe CMeXHbIX AncumnamH. Kypc



COAEPKUT KaK TeopeTnyecKkme OCHOBbI NPOEKTUPOBaHMA J1A, Tak U NMPaKTUYECKNE 3aHATHUA.

3agauv gUcUMnAnHbI:

dopmupoBaHue y cTyaeHToB 6a30BbIX 3HaHWUI B 06/1aCTM NpoeKTUpoBaHua NA;
npuobpeTeHne TEOPETUYECKUX U NPAKTUYECKUX 3HAHMI B 06/1aCTU NPOeKTUPOBaHUA J1A;
OKa3aHWe KOHCY/bTauuii U NOMOLLM CTYAEeHTaM B NPOBEAEHUN COBCTBEHHbIX TEOPETUYECKMUX U

IKCNEPUMEHTA/IbHbIX MCCﬂeAOBaHMVI B 0b6nactu NPOEKTUPOBAHUA NA.

B pe3ynbTaTe 0CBOEHUS AUCLUMNINHBI 06yYatowmecs 4ONKHbI

3HaTb:

byHAaMeHTaIbHbIe NOHATUA, 3aKOHbI, TEOPUM KNACCUYECKOW U COBPEMEHHOW GU3MKMY;
NOPAAKM YUCNEHHbIX BEJIMYUH, XapaKTEPHbIE AN1A PA3/INYHbIX Pa3aenos GU3MKK;
COBpPEMEHHbIe NpPobaeMbl GUBUKM, MaTEMATUKK;

COBpPEMEHHOE NONOXKEHUMU gen B 061acTM npoekTnpoBaHus J1A.

YmeTb:

abcTparnpoBaThCA OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHUM peanbHbIX GUINUECKUX CUTYaLIUN;
NoNb30BaTbCA CBOMMM 3HAHMAMM ANA pelleHna yHAaMEHTAIbHbIX M NPUKNALHbIX 33434 U
TEXHOJIOTUYECKUX 3aav;

[enatb NpaBUbHbIE BbIBOAbI U3 CONOCTABAEHMA PE3Y/IbTaTOB TEOPUM U SKCMEPUMEHTA;
NPOU3BOAMUTb YMUC/IEHHbIE OLLEHKN NO NOPALKY BEINUNHDI;

[eNnaTb KayeCTBEHHbIe BbIBOAbI NPU NEPEXOAE K NPeAeNbHbIM YCN0BUAM B U3y4aembix npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKoe coaepKaHue;

OCBauBaTb HOBble NpeaMeTHble 061acTn, TEOPETUYECKME NOAXOAbl N SKCNEPUMEHTabHbIE
METOAUNKM;

3pPeKTMBHO NCNONBb30BATb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHUA HEOBXOANMBbIX TEOPETUUYECKUX U NPUKAAAHbIX PE3Y/IbTATOB.

Bnagetb:

HaBblKammM ocBoeHMA 60/1bloro o6bema MHbopmaLmy;

HaBblKaMM CaMOCTOATENIbHOW paboTbl B NabopaTopum u NHTepHETE;

Ky/ZIbTYPOM NOCTaHOBKU U MOAENNPOBAHUA PU3MYECKUX 3a4aY;

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



AaHHbIMU;
NPaKTUKON UCCNEA0BAHUA U PELIEHNA TEOPETUYECKUX U NPUKAAAHbIX 334aY;

HaBblKaMM peLleHUA peanbHbIX 3a4a4 npoeKkTnposanHua J1A.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BsepeHue. OcHOBHble 3Tanbl NpoekTupoBaHua J1A.

e PesynbTaTbl ONTUMM3ALMN TPAEKTOPUM NOSETA N KOHCTPYKumn AMNJIA.

e Tunbl ANJIA. CTaTUCTUKA CYLLECTBYHOLMX annapaTos.

e [lpegBaputenbHoe npoekTuposaHue J1A.

e OcHOBHbIe 3aBUCMMOCTU ana npoektuposaHua AMNA. Kpbino.

e  OcCHOBHbIE 3aBUCUMOCTU ANA npoeKTuposaHua ANMJ/1A. dneKkTpruyeckasa cMi10Ban YCTaHOBKaA.
e YcTtoiumBocTb 1 ynpasasemoctb AMNJIA. bBanaHcuposka ANJA.

e JnemeHTapHas 6a3a. HazemHasa cTaHums.

e [poekTnposaHue AMNJA noa 3agaHHble TpeboBaHMS.

OcHoBHasA nuTepaTypa:

1. Bagarnn A.A., Erep C.M., MuwuH B.®., CknaHckuin ©.U., PomuH H.A. «poekTnposBaHue
camonetoB» - M., MawunHocTpoeHune, 1972 .

2. bagarnH A.A., MyxameoB ®.A. «[1poeKTMpoBaHMe Nerkmx camonetos» - M., MalwnMHOCTpoeHMe,
1978r.

3. bpycos B.C., Netpyuuk B.M., Mopo3os H.N. «AspoanHammka n AuHamumka noneta
MasiopasmMepHbIx 6ecnuMNoTHbIX NeTaTebHbIX annapaTtos» - M., MAN-MpuHT, 2010

4. Gundlach J. “Designing Unmanned Aircaft Systems. A Comprehensive Approach” AIAA, Reston,
Virginia, 2012

5. Nicolai, L. M., Carichner G. “Fundamentals of aircraft and airship design” AIAA, Reston, Virginia,
2010

6. Raymer D. «Aircraft Design A conceptual Approach” AIAA, Reston, Virginia, 1992

7. Roskam J. “Aircraft Design”

8. Ajoy Kumar Kundu “Aircraft Design” Cambridge University Press, 2010

9. Kroo I., Shevell R. “Aircraft Design: Synthesis and Analysis” Desktop Aeronautics, 2001

10. «Fixed and Flapping Wing Aerodynamics for Micro Air Vehicles», edited by T.J.Mueller, Progress

in Astronautics and Aeronautics, Volume 185, AIAA, Reston, Virginia, 2001



11. Mueller T.G., Kellog J.G., Ifju P.G., Shkaraev S.V. “Introduction to the Design of Fixed-Wing
Micro Air Vehicles” — AIAA, Reston, Virginia, 2006

12. KonecHukos I'.A. n ap. «AapogmHammnKa camoneta» - M., MawmnHoctpoeHune, 1993

13. AspoaMHammMKa U AMHaMMKa NONETa MarncTpabHbix camonéros/noa.pea. I.C. browreHca. -

U3patensckuii otaen UATU, 1995

B3zanmogeiicTBue netatenbHbIX annapaTos C OKpy»KaloLei cpesoii

Llens ancumnanHbl:

- 3HaKOMCTBO CTYZ€HTOB C OCHOBaMM B3aMMOAENCTBUA NeTaTe/IbHbIX annapaToB C OKPyKaloLLeit
cpenon (aKycTyeckoe UsnydeHmne, SMUCCHA 3arpasHAIOLLMX BELLECTB, BO3AENCTBME HA KIMMaT,
noHu3smnpyoLee GOHOBOE, KOCMUYECKOE N3/IyYeHME), a TaKKe C OCHOBaMU onpeaeneHus

AeMacKMPYIOLLMX MPU3HAKOB fieTaTe/bHbIX annapaTos npu noseTte B atmocoepe.

3agauv gUCcUMNANHbI:

OLEHKM LUYMA NIeTaTe/IbHbIX annapaToB Ha MECTHOCTY;

OLIEHKM XapaKTEPUCTMK 3MUCCUM 3arpA3HAIOLLMX BELLLECTB NPM NOJIETE eTaTe/bHbIX annapaTos B
aTmocdepe ¢ Ncnoib3oBaHMEM YrN1eBoA0POAHOMO M a/ibTEPHATUBHbIX BUAOB TOM/IMBA;

OLEHKM BO3AENCTBMA NOHU3UPYIOLLETO U3/Iy4EHMA Ha SKUMAXKM U NACCAXKMPOB NETaTe/IbHbIX
annapaTos;

MEeTOAbl CHUMKEHUA BO3AENUCTBUA NeTaTe/IbHbIX aNnapaToB Ha OKPYXKaloLLYyO cpeay;
MEeToAMYecKne Noaxoapl K onpeaeneHnio ypoBHe 3aMeTHOCTM IeTaTe/IbHbIX annapaTos B
pPagNoN0KaLMOHHOM M ONTUYECKOM AMana3oHax ANUH BOJH;

MeTOo4bl CHNXKEeHUNA 3aMETHOCTU NNIeTAaTE/IbHbIX annapaToB.

B pe3ynbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWmMecs AONKHbI

3HaTb:

byHOaMeHTaNbHbIe MOHATUA, 3aKOHbI, TEOPUM KIACCUYECKOM Y COBPEMEHHOW PU3UKMY;
NOPAAKM YUC/IEHHbIX BEIMUYMNH, XapaKTEPHbIE A1A Pa3/IMYHbIX Pa3aenos GU3NKK;

COBpEMEHHbIE NPOBAEMbI GUBUKM, MAaTEMATUKU, TEXHUKMY;



COBpPEMEHHOE NoJIoXKeHWNE Aen B Npobieme BO3AENCTBUA NIeTaTe/IbHbIX aNNapaToB Ha OKPYKaAKOLLYHO
Cpeny;

COBPEMEHHOE NONOXKEHUE AeN B Npobaeme 3aMeTHOCTU NeTaTe/IbHbIX annapaTos.

YmeTb:

No/Ib30BaTbCA CBOMMMU 3HAHUAMM AN1A PELleHMA 33434 MOAEIMPOBAHUA IeTaTe/IbHbIX annapaTos
Kak 0OBbEKTOB BO34ENCTBMA Ha OKPYXKaloLLYyto cpeay;

Aenatb NpaBU/ibHbIE BbIBOAbI M3 CONOCTABEHUS PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;

BMAETb B TEXHUYECKUX 3aa4ax GU3NYECKOe coaeprKaHue;

ocBauBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME U NPUKAALHbIE NOAXOAbl U METOAMKW.
Bnapetb:

HaBblKamuM 0cBOeHMA 60/blLOro 06bema nHbopmaunu;

HaBblKaMM CaAMOCTOATE/IbHOM paboTbl B labopaTopumn 1 MHTEpHETE;

Ky/ZIbTYPOM NOCTaHOBKU M MOAENNPOBAHNA PU3MYECKUX 3a4aY;

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

I'IpaKTVIKOVI nccnegoBaHUA U pewleHna NpuKknagHbixX 3agaud.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE PasAesibl Kypca:

e OcobeHHOCTV BO34ENCTBUA aBUALMOHHOIO TPaHCNOPTa Ha OKPY*KatoLyto cpeay (Bo3aeincTeme
Ha BOAHY!O cpeay, Ha No4Bbl, Ha aTmocdepy).

®  MCTOYHWMKM 31EKTPOMArHUTHbIX NOJIei NPU aBMATPAHCNOPTHBIX NpoLeccax. MeToabl 3awWmTbl OT
BPEAHOro BO34eNCTBUA 3NEKTPOMArHUTHbIX Nosei.

e Bo3aeicTBME KOCMMYECKOTO M3/yYeHUs Ha aTMocdepHble fieTaTeslbHble annapaTtbl U UX
3KMNaXM.

e 3MuUCCUA BPeAHbIX BELLECTB aBMaLMOHHbBIM TPaHCNOPTOM. HopmuposaHue amuccmm
aBMaLMOHHbIX ABUraTesnein.

e MeToAbl CHUMEHMA SMUCCUM BPEAHbIX BELLECTB (Mpy NPOEKTUPOBaHMUM feTaTe IbHbIX annapaTos
M UX Noc/eayoLeit aKkcnayaTaumum).

e MeToabl MOAENMPOBaHMUA BO3AENCTBUA aBUALMOHHOIO TPAHCMOPTa Ha OKPY»KaloLLyto cpeay.
KpuTepUM OLLEHKMN 3KONIOrMYECKO YNCTOTbI IeTaTe IbHbIX annapaTos.

®  VCTOYHMKM WyMa NpU aBMaTPaHCNOPTHbIX Npoueccax. OCHOBHble GpU3NYECKME XapaKTEPUCTUKN
aBMaUMOHHOTO WyMa (cnocobbl ux onpeaeneHns). HopmmpoBaHMe U KOHTPO/Ib aBUALMOHHOTO
LUYMOBOTO BO34EMCTBUA HA OKPYIKAIOLLYIO cpeay.

e MeToAbl yMeHbLUEHMWS aKyCTUYECKOro BO34eNCTBUA IeTaTe/IbHbIX anmnapaTos (npwu
NPOEKTUPOBAHUK NeTaTeIbHbIX annapaTos 1 UX NOCAeAyoWEen SKCnayaTaumm).

o  ®dusmyeckne ocobeHHOCTN GOPMUPOBaAHUA 3BYKOBOIO yaapa. KOHTPoib BO3AECTBMA 3BYKOBOTO
yZAapa Ha Ye/ioBeKa 1 OKpy»KatoLyto cpeay. MeToabl yMeHbLIEHNA 3BYKOBOro yaapa.



e CneumanbHble BOMPOCHI NpoekTupoBaHuaA JIA. MpuHumMnbl paguonokaunn. NpumeHeHne
paAnoNoOKaLMM B TPAXKAAHCKUX LLensx. NpumeHeHWe pagnonoKaumm B BOEHHbIX LEeNax.
Pa3ButMe KoHuUenuuMii obHapyXKeHus (NpoHNUKHoBeHUS) BboeBbix J1A.

e YpaBHeHWe JaNbHOCTM PaAMNOIoKaumMKn. B3anmoaeincTeme pasmMoBoJH C NOBEPXHOCTbIO JTA.
3ddeKkTmBHan naowaap paccesHua (3MP). Mpumepbl 3HaYeHu MP.

e  OCHOBHble MeXaHM3Mbl PAacCeAHMA NEKTPOMArHUTHOro nsnyyeHuna. CekTopbl ANnA onpeaeneHns
OMNP. BepoATHOCTHbIE XapaKkTepnctmukm IM1P.

e JKcnepuMeHTasibHble AMHAMUYECKME METOAbI U CTaTUYeCKne meToabl namepeHus SMP.
Kputepun nogobus.

e YucneHHble metoabl mogenvpoBaHus IMP. Nlyyessble (FO, ITA) v BonHosble (PO, PTL) meToapbl.
MeToga, cynepnosnumnm peLueHui.

e MeTtoabl ymeHblweHna NP npu npoekTMposaHum J1A.

e 3ameTHOCTb JIA B ONTUYECKOM gMana3oHe.

OcHoBHasa nuTepaTypa:

1. bypuueHnko J1.A., EHeHkoB B.I'., HaymeHko U.M., MpoToepeicknit A.C. OxpaHa oKpyKatoLen
cpeAbl B rpaxkaaHckol asmaumun. M. MawmnHoctpoeHnme, 1992. 320c.

2. MyHuH A.T., Ky3HeuoB B.M., JleoHTbeB E.A., AspoanHammyeckme UCTOYHMKN Wwyma. M.:
MawwunHocTpoeHme, 1981.

3. depepanbHblit 3aKoH «O6 oxpaHe oKpy:Katouen cpeabi» Ne 2060-1. M., 1992, 64 c.

4. TocypapctBeHHbIn ctaHaapT CCCP MOCT 17.2.2.04-86. «OxpaHa npupoabl. ATmocdepa.
[Buratenu ra3oTypbuHHbIE CAMONETOB rpaxAaHCKOM aBMaumm. Hopmbl 1 meToapl onpeaeneHua
BbIOPOCOB 3arpaAsHatowmx sewects». M. U3a. ctaHgapTos, 1986, 32 c.

5. ABMaumoHHble MNpaBuaa, 4actb 34 «OxpaHa oKpyKatolen cpegbl. Hopmbl amuccum ana
aBMaUMOHHbIX ABuraTenei» (AM-34), 2001, 11 c.

6. MexayHapoaHble CTaHAAPTbl U peKoMeHayeman npakTnka «OxpaHa oKpyxKatoLLel cpeabi».
MpunoxeHue 16 K KOHBEHUMN O MmexayHapoaHoM A, Tom 2, «DIMUCCUA aBUALMOHHDIX ABUTaTENEN Y,
MoHpeans, 2-e n3g., 1993, 96 c.

7. MpunoxkeHue 16 K KOHBEHUUM O MeXAYHapPOAHON rpaxKaaHCcKolM asuauum 1.1, dmnccms
aBMaUMOHHbIX aBuraTteneit. OxpaHa OKpyKatoLel cpeapl, MexayHapoaHble CTaHAAPTbI U
pekomeHayemas npaktuka (MKAO).

8.TOCT 17.2.204-86. [ipuraTesiv ra3oTypbMHHbIE CaMOJIETOB rpPakKAaHCKOM aBMauum. Hopmol 1
MeToAbl onpegeneHnsa BbIbpoCcoB 3arpAsHAOLWMUX BELLEeCTB.

10. CnpaBo4HUK no pagmonoKkauuu. Nog pea. M. CkonHuKa. T.1 OcHOBbI pagnonokaumu. M.

CoseTcKkoe pagmo. 1976.



BoeHHaA noarotoska

Lenb gucumnamHsbi:
MonyyeHne HeoHXOAMMbIX 3HAHWUI, YMEHWN, HAaBbIKOB B BOEHHOM 06/1aCTN B COOTBETCTBUM C
M36paHHOM BOEHHO-YYETHOM CcrieumnasbHOCTbIO "MaTtemaTmyeckoe, nporpaMmmHoe n MHGopmMmaLnoHHoe

obecneyeHne GyHKLMOHUPOBAHUA aBTOMATU3MPOBAHHbIX cUCTEM".

3a4a4um AUCUMNANHDI:
1. MpoxoxaeHne cTyaeHTaMKu AncumninHbl "ObLWecTBEHHO-roCcy4apCcTBEHHAs NOAroTOBKa" .
2. MpoxoxaeHne CTygeHTaMn ANCUMNAMHBI "BOoeHHO-CneumyanbHaa noarotoska".
. MpoxoxKaeHne cTygeHTaMn AUCUMNNMHBI "TaKTMKa .
3.M "T BBC"
. MpoxorkaeHue cTygeHTamu ANCUUMNANHDI an TaKTUKa".
4.1 it YA ancy, 06wy !
5. MNpoxoxaeHue cTtygeHTamn aucumnauHbl "ObLieBoeHHas noarotoska".
6. MpoxoxKaeHne CTyaeHTaMN ANCUMNAMHBI "TaKTMKO-cneyunanbHan noarotoeka'.

7. Jonyck K caadve U caada NPoMeXKyTOYHOM aTTecTaumm, npeaycMoTPeHHON y4ebHbIM NM1aHoM.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatowmecs ONXKHbI

3HaTb:

no aucumnnanHe "BoeHHo-cneuynanbHaa NoarotToska':

1. npMHUMNbI NOCTPOEHMUA, GYHKLMOHUPOBAHMA U NPAKTUYECKON peasin3aLmm OCHOBHbIX a/IF0PUTMOB
ACY BBC;

2. Bzaumogelicteue anroputmoB KCA obbeanHeHns BBC u MNBO, ACY coeanHeHuns BKO B npouecce
60eBoM paboTbl, OpraHM3aLUnmM U HeceHMA BOeBOro AeXKypCTBa;

3. 0COHBEHHOCTM NOCTPOEHMSA aITOPUTMOB YNpaBaeHNA YacTamM (nogpasgeneHmamm) 3PB, UA, PIB;
4. ocHoBbl noctpoeHuns KCA KM v wraba o6beanHeHus BBC n NBO, ACY coeanHeHus BKO;

5. Ha3HayeHue, coCcTaB, TEXHUYECKNE XapaKTEPUCTUKN, YCTPOMCTBO M NPUHLMUNbI GYHKLMOHMPOBAHMA
OCHOBHbIX KOMMNIEKCOB TexHuyecknx cpeacts KCA;

6. B3aumogenctame pyHKUMOHaNbHbIX ycTpoincTs KCA.

no aucumnnmHe "O6LECTBEHHO-TOCYAapCTBEHHAsA NOAroToBKa':

1. ucTopuio cnaBHbIXx Nobes POCCUMINCKOro BOMHCTBA M PYCCKOTO OPYHKMUS;



2. NOpPAAOK OpraHn3aLmMn 1 NpoBeAeHNs MeponpuUATUIA MOpPaibHO-NCUXON0TMYecKkoro obecrnevyeHus B
nogpasgeneHunu;

3. OCHOBHbIle 3Tanbl pa3sutma BC PO;

4. uenu v 3agaum BocnutaTesibHoM paboTbl B NnoapasaeneHum;

5. NopsaaoK opraHn3auum U NpoBeaeHns MeponpusaTUiA BocnuTtateibHON paboTbl B noapasaeneHunm;
6. METOANKY MHANBMAYANbHO-BOCNUTATENbHOM PAabOoTbl C BOEHHOC/YKALLMMMU, NPOXOAALLMMMU BOEHHYIO
CNy}KOY No NPU3bIBY U NO KOHTPAKTY.

no aucumnnamHe "TakTnka BBC":

1. ocHoBbI 60eBOro NpuMeHeHUA Cna 1 cpeacTB BO3AYLIHO-KOCMUYECKOTO HanaLeHNA BOOPYKEHHbIX
Cun 6noka HATO;

2. NoOpAAOK U METOAMKY OLEHKM BO3AYLIHOro NPOTUBHUKA;

3. opraHu3aumio, BOOPYKeHue Yyactel u nogpasgeneruit NBO BBC;

4. 6oeBble BO3MOXKHOCTU YacTel u nogpasgenenumin NMBO BBC;

5. opraHusaumio maHeBpa nogpasgeneruii NMNBO BBC;

6. OCHOBbI MOArOTOBKM YacTel 1 nogpasaeneHuin NBO BBC K 6oeBoMy NPUMEHEHMUIO;

7. OCHOBbI MJIAaHMPOBaHMA BOEBOro NPUMEHEHMS, CYLLHOCTb W coaeprkaHMe 3ab1aroBpemeHHoOM n
HenocpeACcTBEHHOW NOArOTOBKM K 6oeBoMYy NpMMEHEHUI0 YacTel 1 nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHus 6oeBbIX LOKYMEHTOB;

9. opraHusauuio 6boesoro aexypcrea 8 MNBO BBC;

10. ocHoBHbIe 3Tanbl U cnocobbl BegeHua boesbix genctenit 8 NBO BBC.

no ancumnanue "O6uWan TakTUKa":

1. OpraHN3aLMOHHO-LITATHYIO CTPYKTYPY OBLLEBOMCKOBbIX NOAPA3AE/EHUN;

2. CYLWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMbI BEAEHUA COBPEMEHHOMO 06LL,eBOMCKOBOro 601;
3. ocHOBbI 60€BOro NpMMEeHeHNA MOTOCTPENKOBbIX NoapasaeneHnini CyxonyTHbIX BOWCK, UX boeBble
BO3MOXKHOCTU;

4. opraHM3aumo CUCTEMbI OTHA, HAbAOAEHMA, YNPaBAEHUA U B3aUMOLENCTBUSA;

5. OCHOBbI OFHEBOr0O NOPAXKEHMUA NPOTMBHUKA B 06LLEBOMNCKOBOM 6010;

6. OpraHu13aLuio HeNOCPEACTBEHHOIO NPUKPbLITUSA U Ha3eMHON 060POHbI NO3ULMKN NOAPA3AENEHUA U
06beKTOoB;

7. nocnepoBaTebHOCTb U cogeprKaHue paboTbl KoOmaHAMPa B3BoAa (OTAeNEeHMs) MO OpraHn3aL UK
obueBolickoBoro 605, NnepeBUXKEHUA 1M yNnpaBaeHUsa noapasaeneHnem B 6010 U Ha maplue;

8. OCHOBbI ynpasaeHnAa n BCECTOPOHHETO obecneveHus 6OF|;



9. NOpAAOK OLUEHKN 06CTaHOBKN M MPOrHO3 ee N3MeHeHW B xoae 60eBbix 4eUCTBUI;

10. ocHOBHblEe NpMEMbI M CNOCOObI BbINOAHEHWUA 33434 MHKEHEPHOTO obecneyeHus;

11. HaszHayeHue, KNacCUUKaLMIO NHKEHEPHbIX BOENPUNACOB, UHKEHEPHbIX 3arparKaeHnin n nx
XapaKTepPUCTUKY;

12. HazHayYeHMe, YyCTPOMCTBO M NOPALOK NPUMEHEHNA CPEACTB MACKMPOBKM NPOMbILWIEHHOTO
N3roTOBJIEHWNA U NOAPYYHbIX CPEACTB;

13. nocnenoBaTenibHOCTb U CPOKN GopTUdUKALMOHHOIO 060pyA0BaHNA NO3NLMM B3BOAA (OTAENEeHUS);
14. obwme cBefeHMA O AAEPHOM, XMMUYECKOM, BUONOTMYECKOM U 3aXKUraTeIbHOM OPYKUK, CPencTBax
YMETb:

YMETb:

no aucumnnanHe "BoeHHo-cneuynanbHaa Noarotoska':

1. TEXHNYECKM FPAaMOTHO 3KCNAYaTUPOBATb MaTemMaTUYecKoe obecrnevyeHme BbIYUCANTENBHOTO
KOMMJIeKca B Pa3nnYHbIX cTeneHax 60eBoi roTOBHOCTM M obecneynBaTb 60eByto paboTy B yc10BUAX
aKTMBHOrO BO3AENCTBMA NPOTUBHUKA;

2. CaMOCTOATE/IbHO Pa3bupaTbCA B ONUCAHMAX U MHCTPYKLMAX Ha MaTemaTuyeckoe obecneyeHme
HoBbIX ACY BBC;

3. MeToANYECKM NPABUNLHO M FPAMOTHO MPOBOAMUTL 3aHATUA C IMYHBIM COCTaBOM MO MOCTPOEHUIO U
3KcnyaTauMm matematmyeckoro obecneyenuns ACY BBC.

no aucumnamHe "Ob6LWECTBEHHO-TOCYAAaPCTBEHHAs NOArOTOBKA'

1. ueneHanpaBAeHHO NUCMOJIb30BaTb GOPMbI U METOAbI BOCNUTATE/IbHON PaboTbl C Pa3IUYHbIMMU
KaTeropusmm BOEHHOC/YKaLLMX;

2. NPUMEHATb METOAbI U3Y4EHUA TMYHOCTM BOEHHOCYKALLEro, CoOLManbHO-NCUXON0rMYECKNX
NpPoLEeccoB, MPOTEKAOLWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no aucumnanHe "TakTnka BBC":

1. npoBOAMTbL ONEPATUBHO-TAKTUUYECKME pacyeTbl 6BoeBbix BO3MOXKHOCTENM YacTen (noapasgeneHni)
NMBO BBC.

no ancumnanue "O6uWan TakTUKa":

1. nepeasuraTbca Ha none 60s;

2. obopynoBaTb O4MHOUYHbIE OKOMbI A/1A CTPENbObI M3 aBTOMATA M3 BCEX NONOXKEHWUM, YKPbITMA ANA
BOOPYKEHUA N BOEHHOMN TEXHUKW;

3. oueHMBaTb 06CTAaHOBKY (YTOYHATb AaHHble 06CTaHOBKM) M NPOrHO3MPOBaTb €€ U3MEHEHMUS;

4. paspabaTtbiBaTb 1 0GOPMAATb KAPTOUKY OFHA B3BOAA (OTAENEeHUA);



5. ocyllecTsnATb NOArOTOBKY M ynpaBieHne 6oem B3Boaa (oTaeneHums);

6. N0/1b30BATLCA WTATHLIMU M TabENbHbIMWU TEXHUYECKMMM CPEACTBAMM PALAMALMOHHOMN, XMMMUYECKON
1 6BUONOTrNYECKOM PasBeAKM U KOHTPOS, UHAUBUAYANbHON N KONTEKTUBHOW 3aLLMTbI, CNEeLnabHON
06paboTKku;

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

8. yntatb TonorpaduUeckne KapTbl U BbINOAHATb M3MEPEHUSA MO HUM;

9. onpeaenATb N0 KapTe KOoOpAMHaTbI Leneit, 6oeBbIx NOPAAKOB BOMCK U OCYLLECTBAATb LIeNeyKa3aHueE;
10. BecTn pabouyto KapTy, rOTOBUTb UCXOAHbIE AAHHbIE ANA ABUKEHUA NO a3MMyTaM B MELIEM
nopazakKe;

11. opraHn30BbIBATb M NPOBOAUTL 3aHATUA MO TAKTUYECKOM NOArOTOBKE.

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 BeaeHuns 60eBoit paboTbl;

3. NpoBOAUTbL NPOBEPKY NapamMeTpoB, onpeaenstoumx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TEXHUYECKoe cocToaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60€BOMY NPUMEHEHMNIO;
5. BbINOJIHATb HOPMaTMBbI 60eBOM PaboThbl.

no gucumnamHe "O6LeBoeHHaA NOAroToBKa":

1. BbINO/IHATb M NPABUILHO NPUMEHSATb NOJIOXKEHMA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIx Cun
Poccuiickoin Pepepaunmn B noBcegHEBHOMN AEATENBHOCTH;

2. BbINO/IHATL 06A3aHHOCTN KOMaHAMPA M BOEHHOCAYKALLEro nepes nocTpoeHMeM 1 B CTPOLO;

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

4. ocyLLecTBNATb pa3bopKy M cOOPKY aBTOMaTa, NUCTO/IETa U NOATOTOBKY K 60€BOMY NPUMEHEHUIO
PYYHbIX FpaHaT;

5. onpeaensaTb No KapTe KOOPAUHATLI Lenei;

B/IAfETb:

no aucumnamHe "BoeHHO-CNeuunanbHaa NoAroToBka":

1. yctponcteom KCA KI, annapaTHbIM 1 NporpaMmHbIM obecneveHnem mx GpyHKLUNMOHMPOBAHNS;

2. OCHOBbI 3aWMTbl MHGOPMALUM OT HECAHKLLMOHMPOBAHHOIO A4OCTyNa.

no aucumnnmHe "O6LECTBEHHO-TOCYAapCTBEHHAsA NOAroToBKa':

1. OCHOBHbIMM NONOXKEHNAMM 3aKOHO4ATENbHbIX aKTOB rocy4apcTea B obnactu 3awmTbl OTevecTBa.



no aucuunaunHe "TakTnuka BBC":

1. dopmamum 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHmin MBO BBC, nx
B/IMAHMEM Ha paboTty ACY B uenom, paboty KCA nuny, 60eBoro pacyéTa.

no aucuunamue "Obuian TakTUKa":

1. opraHM3aumein coBpemMeHHOro obLeBOMCKOBOro 60 B3BOAa CaMOCTOSTENIbHO M/IN B COCTaBe POTbl.
2. NPUHATUEM peLLEHUS C cocTaBeHMem B0eBOro NpMKasa, HaBblIKaMu AOKAaAa NPeaSOKeHNN
KOMaHAaupy.

no aucuunanHe "TakTUKO-cneumanbHaa NoarotosKa'":

1. meTogamm ycTpaHeHUs cO0eB 1 3aAeprKeK B paboTe NporpamMmmHbIX 1 annapaTtHbix cpeacts KCA
ACY.

no ancumnnamue "ObleBoeHHasA NOAroToBKa":

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

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e BoeHHO-cneuuanbHaa NOAroToBKa
e O6wan TakTMKa

e TaKTnKa BoeHHO-BO3A4yLUHbIX CUN
e BoeHHO-cneumnanbHaA NOArOTOBKaA
e Ob6ulas TaKTUKa

e TakTuKo-cneumanbHana NOAroTOBKA
e Ob6wWeBOEHHasA NOArOTOBKA

OcHoBHasa nuTepaTypa:

1. CTpoeBoi1 yCTaB BOOPYKEHHbIX cna PP,

2. B.B. Anakugase, P.I. lykos «CTpoeBasa noarotoska» o pea. leHepan-nonkosHuKa B.A.
Mepumckoro (YuyebHoe nocobue).M.: BoeHnsaat, 1988. 336 c.

3. MeToamKa cTpoeBoi noaroToBku. (YuebHoe nocobue). M.: BoeHunsgar, 1988. 358 c.

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

5. HactaBneHue no ctpenkosomy aeny 9-mm nuctonet Makaposa (MI). M.: BoeHusgar, 94 c.
6. HactasneHue no cTpenkosomy aeny PyyHble rpaHatbl. M.: BoeHnspgaT, 1981. 64 c.

7. HactasneHue no ctpenkosomy aeny. OCHOBbI CTpenbbbl U3 CTPESIKOBOro opy:kus. U3a. BTopoe,



ucnp. u gon. M.: Boenunspgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy*us, 6oesbix MmalinH 1 TaHkoB CyxonyTHbIX Bonck (KC CO, BM

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

9. BoeHHana Tonorpadua» / YuebHoe nocobue. Nog obuy. Pea. A.C. Hukonaesa, M.: BoeHnsgat. 1986.
280 c. un.

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

11. MonoctoB H0.U. PaboTta KomaHAMpa Mo KapTe M Ha MecTHOCTU. YyebHoe nocobue.

ConHe4yHoropck, Tunorpaduma kypcos «Bbictpen», 1996.

BbluncanurenbHblie meToabl B MEXaHUKe

Lenb AUCUMNANHDI:

- 3HAKOMCTBO CTYZIEHTOB C YNC/IEHHbIMU METOAAMM, LUIMPOKO NPUMEHAEMbIMWN B MEXaHUKE HUAKOCTU U
rasa, a Takxke B MexaHWKe TBEPAOro ynpyroro tena, obyyeHune nx aaroputmam, KoTopble MoryT 6biTb
MCMNONb30BaHbl ANA pelleHns 6oNbLIOro pa3Hoobpasuna GyHAamMeHTabHbIX U NPUKNAAHbIX 33434

aspornapomexaHmkm n Nnpo4YHOCTU KOHCprKLI,Mﬁ NeTaTeNIbHbIX annapaTos.

3agaun ANCUMNANHDI:
- 3T meToAbl obecneumnBatoT Hanbonee a3dPEKTUBHbLIN Ha COBPEMEHHOM 3Tane NyTb NOyYeHUs

pes3ynbTaToB 33434, OnucbiBaeMbix guddepeHLnanbHbIMU YPaBHEHUAMM.

B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWwMecs AOMKHbI

3HaTb:

dyHAaMeHTabHbIE NOHATUA, 3aKOHbI, TEOPUU KNACCUYECKOW N COBPEMEHHOMN GUBUKM;
NOPAAKN YNCNEHHBIX BEIMUYMH, XapaKTepHble 414 Pa3/IMYHbIX Pa3aenos GU3NKK;
COBpeMeHHble Npobaembl GU3UKK, MaTEMATUKH;

COBPEMEHHOe MOJI0XKEHWM Aen B npobneme naeHTUGUKaLUUM GU3NYECKUX MEXaHNU3MOB
LWyMO0b6pa3oBaHnNA B TYPOYEHTHbIX TEYEHUAX;

Pa3HOBUAHOCTN COBPEMEHHDbIX cnocobos 9KCNepMMeHTaZIbHOro nccnegoBaHuA Wyma Typ6yI'I€‘HTHbIX



TeYeHU U pU3nYecKkme NPUHLMUMbI, Ha KOTOPbIX OHU OCHOBaHbI

YmeTb:

abcTparnpoBaTbhbcA OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHUMU peanbHbIX PUINYECKUX CUTYaLMUIA;
No/Ib30BaTbCA CBOMMW 3HAHUAMMW A5 peleHns GyHAAaMEHTaNbHbIX MU NPUKAAAHbIX 33434 U
TEXHOJIOTMYECKUX 3a4au;

AenaTtb NpaBubHble BbiIBOAbI N3 COMNOCTaB/IEHNA Pe3y/IbTaTOB TEOPUUN U SKCNEPUMEHTAQ,

NpPou3BOAUTb YNCTIEHHbIE OLLEHKU MO NOPAAKY BEIUYUHDI;

Aenatb Ka4yecCTBeHHble BbIBOAbI MPU Nepexoae K npeaesbHbiM yCI0BUAM B N3yHaeEMbIX npo6nemax;
BMAETb B TEXHUYECKUNX 3a4a4ax GpU3nYecKkoe coaeprkaHme;

0oCBauBaTb HOBblE NpeaMeTHble 061acTH, TeOPETUYECKME NOAXOAb! U SKCNEPUMEHTA/IbHbIE METOAMUKY;
BbIBOAUTb OCHOBHbIE YPaBHEHMA Y NOHMMATb UX GUIUYECKUIA CMbICT;

3pPEKTUBHO MCMOJIb30BaTb MHPOPMALMOHHbBIE TEXHONOTUN N KOMIMbIOTEPHYIO TEXHUKY ANA
OOCTUXKEHNA HEOOXOAMMbIX TEOPETUYECKUX N NMPUKAAAHbIX PE3Y/bTaToB

Bnagetb:

HaBblKamMuM 0cBOeHMA 601bloro o6vema HbopmMaLLUu;

HaBblKaMM CAMOCTOATE/IbHOM PaboTbl B labopaTopum 1 NHTepHeTe;

KY/IbTYPO NOCTAaHOBKN M MOAENMPOBAHUA PUINYECKMX 3a4aY;

HaBblKamMM rPamoTHON 06pPabOTKM pPe3yNbTaToB OMbITa U COMOCTAB/IEHMA C TEOPETUYECKMMWN AAHHbIMU;
I'IpBKTVIKOVI ncenenoBaHMA U pelleHna TeopeTUHEeCKUX U NPUKAaLHbIX 3a4a4,

HaBblKaMW TEOPETUYECKOIO aHa/In3a peasibHbIX 3a4au.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e YpaBHeHUs HaBbe-CTOKca B gMBEPreHTHOM popmMe, ONUCHIBAtOLLME TEYEHMA BA3KOTO
coBepLUeHHOro rasa. [ocTaHoBKa 3a4a4M BHELHEro 06TekaHMA Ten BASKMM ra3om. YpaBHeHMSA
HaBbe-CToKca B AMBepreHTHON Gopme B KPUBONMHENHOW CUCTEME KOOPAMHAT

e [locTaHOBKa 33fa4M BHELHEro 06TekaHMA Ten B pamKax ypaBHeHU 3iinepa.
XapaKTepucTmyeckne CBOMCTBA ypaBHeHUI iinepa n HaBbe-CToKca. MocTaHOBKA rpaHUYHbIX
YCNOBWUI ANA ypaBHEHWI diinepa

e [locTaHOBKa 33a4auyum A5 ypaBHEHUI NOrPaHNYHOro cnoa MpaHaTaa. XapakTepucTmyeckume
CBOMCTBA YpaBHEHW

o [loHATME XKeCTKoM cuctembl gudpdepeHuUnanbHbIX ypaBHEHNM

e MogennpoBaHue TypOYNEeHTHbIX TeYEHU

e MopaennpoBaHme XMMUYECKN HEPaBHOBECHbIX NPOLLECCOB B BbIMUCANUTENbHOM a3poAMHAMUKe

e [locTaHOBKa 33a/a4 B MexaHUKe TBEPAO0ro yrnpyroro Tena

e  OCHOBHbIE MOHATUA TEOPUN PA3HOCTHBIX CXEM A7 0BbIKHOBEHHbIX AN dEpPEHLMaANbHbIX
YPaBHEHUI (annNpoKCMMaLLMA, CXOAMMOCTb, YCTOMYMBOCTD).



MeTtogabl PyHre-KyTTa ana peweHua 3agaum Kown ana obblIKHOBEHHbIX gnddepeHLManbHbixX
ypaBHeHU. MHorowarosble MeToAbl peleHmna 3agaun Kowm ana obbIKHOBEHHbIX
andoepeHLManbHbiX YpaBHEHWUN. YCNOBHO yCTOMUMBbIE M aBCONOTHO YCTOMYMBbBIE PA3HOCTHbIE
meToabl. ABHble U HeABHbIE PAa3HOCTHbIE CXEMbI

OCHOBHbIE NOHATUA TEOPUM PA3HOCTHBIX CXEM A1 KPAaeBblX 33434 00bIKHOBEHHbIX
anddepeHLManbHbIX YpaBHEHWUI (annpoKcMmaums, CXoaMMOCTb, YCTOMYMBOCTB). Teopema
Nakca.

NHTErpo-MHTEPNONALMOHHbIE METOZA, PELLIEHUA KPAaeBbIX 3a4a4 A1 0ObIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHWA.

MeTozabl TMNa KOHeYHbIX 3n1emeHToB. MeToa BybHoBa-lanepKkmHa

CBOMCTBA Pa3HOCTHbIX CXeM ANA MOAENbHOIO ypaBHeHUA: Bluxx+Aux=0. CeTouyHoe yncno
PeliHonbaca. CBOMCTBO MOHOTOHHOCTU PA3HOCTHbIX CXEM

Cxema Kennepa ana pelieHna Kpaesblx 3a4a4 41A 06bIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHeHW. O cornacoBaHHOCTU anddepeHUManbHbIX YPaBHEHUA U TPAHUYHbIX YCOBUIA
MeTtog PuyapacoHa ana noBbiWeHWA NopagKa TOYHOCTY.

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

MeTog HbloTOHa A/1A peleHna HeIMHEMHbIX CeTOYHbIX YpaBHeHMN. CKOPOCTb CXOANMMOCTH
metoga. MoauduumposaHHbIn meTod HbtoToHa. MeToa HbtoToHa-PadcoHa

Pa3HoCTHaA 3aga4a Ha cOBCTBEHHbIE 3HaYeHUA uxx+2u=0

MoHATME 06YCNOBNEHHOCTU CUCTEM JIMHENHDBIX anrebpanyecknx ypaBHeHUN

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

Metog aycca ¢ BbiIbopom BeAyLLErO 31eMEHTA

MeTog npocToi utepauum gna pelleHma IMHENHbIX ypaBHeHU. MeTog npoctoimMTepanmm ¢
ONTUMAa/IbHbIM BbIOOPOM .

MeToz nepeMeHHbIX HanpaBieHUA ANA peleHNA TNHENHbIX YypaBHEHUM

TpeyronbHble MeToAbl ANA peLleHnA IMHENHbIX YPaBHEHNI

UTepaumoHHble MeToabl BapuauMoHHOro Tuna. MeTton MMHUManbHbIX HEBA3OK

MeTozbl NOCTPOEHMA PacyYETHbIX CETOK. Airebpanyeckme meToabl NOCTPOEHMA PaACcYeTHbIX
ceToK. MeToabl MOCTPOEHMNA PaCcYETHbIX CETOK, OCHOBAHHbIE HA PeLUeHUU SNNUNTUYECKMX
ypaBHeHWU. MeToAbl NOCTPOEHMA PacYeTHbIX CETOK, OCHOBAHHbIE Ha peLlleHnn
rmnepboanNYecKnX ypaBHeHUI

A[anTMBHbIE pacyeTHbIe CETKU. ALaNTUBHbIE pacyeTHble CETKM BapUaLLMOHHOIO TMNa

AHaNM3 YCTOMUYMBOCTHM ABHBIX M HEABHbIX CXEM A1A YpaBHEHWI norpaHuyHoro cnos (MC)
MpanaTna

OueHKa NorpeLwHoCTN annpoKCMMALMKN CXeMbl C BECaMUM 411 YPaBHEHUA TENJONPOBOAHOCTY.
Cxema NoBbIWEHHOro NopaaKa annpoKCMMaLmMm A1A ypaBHEHNA TeNJ0NPOBOAHOCTM.
Heobxoammble 1 f0CTaTOUHbIE YCI0BMA YCTOMUYMBOCTU MO HAYa/IbHbIM SAHHbIM CXEMbI C BECaMMU
ONA YyPaBHEHMA TENNONPOBOAHOCTU

BnouHblit meTog Kennepa ana pewenua ypasHeHnin MC Mpanatns. MeTog KpaHka-HuKoncoHa
Ana peweHuns ypasHeHui MNC MpanaTtna. MeTtoz NoBbILWEHHOTO NOpAAKa TOYHOCTH MeTyxoBa ana
pelweHuns ypasHeHui MNC MNpaHaTna

Cxema Jlakca-BeHapodda ana peleHma ypaBHeHUI dnnepa. [ByxLwarosbii BApUaHT CXEMbI
Nakca-BeHapodda 1 cxema Mak-kopmaKa. Heobxoanmoe ycnosme ycToOMYMBOCTU CXeMbl J1aKkca-
BeHapodda

MoHATME MOHOTOHHOCTM U TeopeMbl [04yHOBA O MOCTPOEHMM MOHOTOHHbIX Pa3HOCTHbIX CXeM
MOHOTOHHasA cxema NepBOro U BTOPOro NopaaKa TOYHOCTM 411 YpaBHEHUA nepeHoca
CBOWMCTBO MOHOTOHHOCTM PA3HOCTHbIX CXxeM. YC/I0BME He BO3PacTaHMA NOAHOM Bapuauum



e JIuHeapuM30BaHHbI BapMaHT MOHOTOHHOWM CXeMbl MEPBOr0 U BTOPOro NopsAKa TOYHOCTU ANA
ypaBHeHW 3innepa

e HennHeWnHbIN BapMaHT MOHOTOHHOM cxembl [04yHOBa NEPBOrO M BTOPOro NopaKa TOYHOCTU
ONs ypaBHeHul Jiinepa.

e MeTtog Posa gnsa npubnumxkeHHoro peweHuns 3agaym PumaHa

e [locTpoeHMe MOHOTOHHbIX PAa3HOCTHbIX CXEM A1 MHOTOMEPHbIX 33434 ra30BOM AMHAMUKM

e MeToabl peweHna ypaBHeHU HaBbe-CTOKca ¢ NpUMeHEHNEM MOHOTOHHbIX Pa3HOCTHbIX CXEM.

e MeToz KOHEYHOrO 3/IeMEHTa A1A PELLEHNA YPaBHEHUI MEeXaHUKM TBEPAOro yNpyro Tena

e MeToz KOHEYHOrO 3/IEMEHTA A1A PELLEHNA YPABHEHUN MEXAHUKM KUOKOCTU U rasa.

OcHoBHasa nuTepaTypa:

1. YucneHHble MeTOAbI pelleHUs 3324 MEXaHUKM CNOLLHbBIX cpes [TeKcT] : LMKA nekuni,
NPOYUTaHHBIX B NETHEN LIKOAE NO YNC/eHHbIM meToaam, Kunes, 15 uioHs - 7 uiona 1966 r. / noa pega.
O. M. benougepKoBcKoro ; Akaa. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. MeToApl peleHmnsa CeTOUYHbIX ypaBHeHnI [TeKkeT] : yueb. nocobue gns sy3os / A. A. Camapckuin, E.
C. Hukonaes .— M. : Hayka, 1978 .— 592 c.

3. YncneHHoe pelleHne MHOFOMEPHbIX 33434 ra3oBoi AMHamukK [TekcT] : [moHorpadwusa] / nog pea,

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

Uctopusa, punocodpua n meToaosorma ecteCTBO3HaHUA

LUenb AMcumnanHbl:

NPUOBLWNTL CTYAEHTOB K UCTOPMUYECKOMY OMNbITY MUPOBOM GUA0COPCKON MbICAN, AaTb ACHOE
npeacTaBaeHne o6 OCHOBHbIX 3Tanax, HaNpPaBAeHUAX U Npobaemax uctopuun n dmunocoPpun Haykm,
cnocobcTBoBaTh GOPMUPOBAHMIO HABLIKOB PaboTbl C Npeae/ibHbIMU BONPOCAMM, CBA3AHHBIMM C
rPaHULAMM U OCHOBAHUAMM PA3INYHBIX HAYK M HAYYHOW PALLMOHAIbHOCTU, OBIAAEHMIO MPUHLMMNAMM

PaunoOHaIbHOIO d)MJ'IOCOd)CKOI'O nogxoda K npoueccam n TeHA4eHUMAM pPa3BUTUA COBpEMEHHOﬁ HayKMu.

3a4a4un ANCUUMNANHDI:
— CUCTEMATU3NPOBAHHOE M3yYyeHne GUNoCOPCKUX U METOA0N0TMUYECKUX NPOoBieM ecTeCTBO3HaHUA 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 MbILLIEHWNS, COOTHOLIEHUM UCTUHBI U 3ab1yXKAEHUS;

— MOHUMAHWE PONb HAYKM B Pa3BUTUN LLUBUIM3ALMM, COOTHOLIEHME HAYKU N TEXHUKMU U CBA3AHHbIE C
HUMU COBPEMEHHbIE COLMabHbIE N 3STUYECKME NPODBAEMbI, YMEHME Pa3INyaTb UCTOPUYECKME TUTbI
Hay4YHOM PaLMOHANIbHOCTU, 3HATb CTPYKTYPY, GOPMbI U MeTOAbl Hay4HOTO 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 NOHMMaHWEe ANANEKTUKN GOPMUPOBAHUA IMYHOCTU, ee cBoboAbl N 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 MeToA01I0rMYecKoro
annapara;

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

— OCHOBbI COBPEMEHHOI Hay4YHOM KapTUHbI MMpa, 6a3oBble NPUHUMNbI HAYYHOrO NO3HAHUA U
KNtoYeBble HAaMPaBAEHUA MEXANCLMMNIMHAPHBIX NCCNe0BaHNi;

— KOHLeNuMn pasBUTMA HAYKKU U pasHble noaxoabl K npobaeme KOrHUTUBHOIO CTAaTyCca Hay4YHOro
3HaHUA;

— npobieMmy MaTepun 1 ABUNKEHUS;

— MOHATUA IHEPrUM U SHTPONUU;

— npobieMbl NPOCTPAHCTBA—BPEMEHMU;

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

— BeJ/IMKMe HayyHble OTKpbITMA XX 1 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 MHTEPAUCUMNNINHAPHbLIX OTHOLEHWI B HAayKe, Npobaemy 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 npupoae, o Npobaemax HeIMHenHbIX NPOL,ECCOB U
CaMOOPraHU3YIOLLMXCS CUCTEM;

— AMHAMMYECKMe U CTaTUCTUYECKME 3aKOHOMEPHOCTHU B NPUPOAE;

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

— NPUHLUUNBbI CUMMETPUUN N 3aKOHbI COXPaHEHUS;

— HOBeMLlMe OTKPbITUA eCTeCTBO3HAHMA A1 CO34aHUSA TEXHUYECKUX YCTPOICTB;

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

— 0 buocodepe 1 HanpaBEHUM ee 3BOJIIOLMUN.

YmeTb:

— 3¢ }EKTMBHO UCMO/Ib30BaATb HA NPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKW: NOHATUA, CYXKAEHUA,
YMO3aK/tOYEHUS, TMNOTE3bI, A0Ka3aTeIbCTBA, 3aKOHbI;

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

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

— Hay4YHOM MEeToA0/10rMeN KaK UCXOAHbIM MPUHLUMOM NO3HaHMUA 06BEKTUBHOIO MUPA;

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

— 3HAHWEM Hay4YHOW KapTUHbI MUPa;

— MOHATUMNHbBIM U MeTOo40/10TNMYECKMM annapatom mexxancunninHapHbIX NoAxXo408B 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 ¢unocodumsa o Npobsemax ecTeCTBEHHOHAY4YHOIO 3HaHUA

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 punocodpuna oT UCTOKOB A0 Hawmx AHen [TekcT] : [B 4 1.] T. 3. OT Bo3poxaeHusa ao
KaHTta / C. A. Manbuesa, [l. AHTUcepwu, k. Peane .— CM6. : MHeBma, 2004, 2010 .— 880 c.

2. 3anagHan puaocoduna oT UCTOKOB A0 Haluux AHel [TekceT] : [B 4 T.] / O. AHTucepu, OK. 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.Manbuesoi .— ClN6. : 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 / cocT. M. C. Typesud .— M. : FTapgapukun, 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. : lOpaiit, 2015 .— 512 ¢

KuHeTunueckaa teopus rasos

Lenb AUCUMNANHDI:

AaTb CTyAeHTam 3HaHMA, HeoBXoAMMbIe ANS ONUCAHUA PA3ANYHbBIX GU3NYECKUX ABEHNIA B 061aCTK
NPUAOXKEHNIN KNAacCUYECKON KMHETUYECKOM TeOPUN U MeTObl MOCTPOEHUA COOTBETCTBYOLLUX
maTemaTmyeckmx moaeneit. MokasaTb COOTBETCTBME GU3MYECKUX NPEAnNONOKEHWNN, NONOMKEHHbIX B
OCHOBY KMHETNYECOW TEOPUMU, CYLLLECTBYHOLLMM SKCMEPUMEHTAIbHBIM AaHHbIM, YTO NO3BONAET CYUTATb
TEOopUIO AOCTOBEPHOM B 061aCTU €€ NPUMEHUMOCTU. [aTb HaBblKM, NO3BOAAOWME NOHATD
afleKBaTHOCTb TEOPETMYECKON MOoAe/IN COOTBETCTBYIOLLEMY GMU3UYECKOMY ABIEHUIO N OnNpeaenTb
npeaenbl eé NPUMMEHUMOCTHU.

3a4auun ANCUMNNIUHDI:

® N3y4eHne matTemMaTnyeCcKoro annaparta TeOpnun KMHETUYECKUX ypaBHeHMl‘;ﬁ



® M3y4yeHMe METOL0B BbIBOAA MAKPOCKAMNUYECKMX YPABHEHUIA MEXAHUKM CNOLWHbIX CPpes, 13
MOJIEKYNAPHOIO ONUCAHMA Cpeabl C MOMOLLBI KUHETUYECKMX YPaBHEH

® 1M3yyeHMe MEeTOL0B BblYMCAEHUA KUHETUYECKUX KOIDDULNEHTOB BAZKOCTU U TENIONPOBOAHOCTU U3
"nepsbIx NPUHLMMNOB"

® OB/lafEHME CTYAEHTaMWN METOA0B KNACCUYECKON KMHETUYECKON TEOPUMN Fa30B AN1A ONMUCAHUA
Pa3IMYHbBIX PEXMMOB TEYEHMA rasa.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYatoLLmMecs AOMKHbI

3HaTb:

- OCHOBHble pM3MYECHE NONONKEHNA KNACCUUYECKON KMHETUYECKOWN TEOPUN

- OCHOBHble YpaBHEHMA KUHETUYECKOM TEOPUN U NPEXLE BCETO KMHETUYECKE YpaBHEHWE BoabLuMaHa;
- OCHOBHble MeTOAbl MaTeMaTUYeCKOro annapaTa ANA peweHNa IMHENHbIX MHTErpaibHbIX ypaBHEHUN
BO3HMKAIOLWWMX B KUHETUYEKOW TEOPUU Fa30B;

- OCHOBHble MeTO/bl peLleHns 33434 B AMHAMMKe pa3perKeHoro rasa;

- MeToAbl M cNocobbl ONMCAHNA B3aMMOAENCTBUSA ra3a C NOBEPXHOCTbLIO;

- MeToAbl NONYYEHUA KNHETUYECKUX YPABHEHWUIN N3 AUHAMMYECKON TEOPUM.

YmeTb:

- M0/1Ib30BATbLCA aNMNapaToM ypaBHEHWIN B YAaCTHbIX MPOM3BOAHbIX;

- M0/1Ib30BATbLCA annapaTom TEOPUN BEPOATHOCTEN;

- N0/1Ib30BATbLCA ANMNapaToM BEPOATHOCTHbIX QYHKLMI pacnpeaeneHus;

- pewaTb ra3oKMHETUYECKME 334a4M C YYETOM BHELLHUX NONEN;

- pewaTb 334341 0 NOBEAEHUM MAaKPOCKOMUYECKMX CUCTEM B 3a4,aHHOM BHELLHEM NONE;

- NPUMEHATb MeTOL TeopMM YenmeHa- DHCKOra 4714 BblBOAA YPaBHEHWUI ra30BOM ANHAMMUKMY;

- NPUMEHATb MeToZ YenmeHa-dHCKOra B KNHETMYECKOM TEOPUN CMECHU Fa30B;

- NPUMeHATb ypaBHeHne PokKepa-lnaHKa gnsa HaxoxaeHua koadduumneHTos andpoysunu.

Bnagetb:

- OCHOBHbIMW METO4aMN MaTeMaTUYECKOro annapaTa Kak KacCUYeckol KUHETUYECKO Teopum rasos;
- HaBblKaMW TEOPETUYECKOrO aHaIN3a peasibHblX 33/a4, CBA3AHHbIX KaK CO CBOMCTBaMMU

MaKpPOCKOMUYECKNX CUCTEM pa3nw|Hoi/’| npupoAabl, Tak U C UX KUHETUYECKUMU CBOMCTBaMM.

K cogeprKaHuio gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

o  O®yHKUMA pacnpeaeneHus. YpasHeHne boabumaHa
e (CBOICTBA MHTErpana CTONKHOBEHMI. H-Teopema.



e [uapoanHamuyekcme BenndnHbl. ObLLee ypaBHeEHME NepeHoca. BbiBog ypaBHEHWUI ra3oBoi
OVHaMUKN.

e KuHeTnueckoe ypaBHeHue ana cnabo HeogHoOpoAHOroO rasa. JinHeapmusauma UHTerpana
CTONKHOBEHMUIA.

e MeTog YenmeHa-dHcKora. BblumcneHne KoappmuMeHTOB TENNONPOBOLHOCTU U BASKOCTW.

e YpaBHeHue bonbumaHa gna cmecu rasos. Auddysua n tepmogmddysus.

o [nddysuna nerkoro rasa B TAKenom. las JlopeHua.

e [unddysua Taxenoro rasa B nerkom. bpoyHoBckoe asuxkeHue. YpasHeHue JlaHKeBeHa.

e YpaBHeHWe Pokkepa-MnaHKa. YpaBHEHWE JUCCUNATUBHON ANHAMMKM.

e fABneHus B cnabo pasperkeHHbIX rasax. TensoBoe CKosibXeHue. Tepmodopes.

e VYpaBHeHuA bapHeTTa. TemnepaTypHble HaNPAXKeHWA B razax. TepmocTpecoBan KOHBEKLMUA.

e flBNeHMA B CUAbHO pa3peXKeHHbIx razax. CBobo4HOMONEKYNAPHOE TeYeHHE.

e B3aumogelicTBMe C NOBEPXHOCTLIO Tena. KoadppuumeHTol akkomozaumu.

e [IMHaMW4ecKuit BbIBOA yYpaBHeHMA BonbumaHa.

OcHoBHasa nuTepaTypa:

1. dusnyeckan kmHeTuKa [TekcT] : yueb. nocobue ana sysos / E. M. indwmuy, /. M. NMutaescknin .—
M. : Hayka, 1979 .— 528 c.

2. BBefieHne B COBPEMEHHYI0 KMHETUYECKYIo Teopuio [TeKeT] : Kypc niekumid / P. O. 3aliues .— M. :
KomKHura, 2006, 2007 .— 480 c.

3. PaBHOBeCHaA M HepaBHOBECHAA CTaTUCTMYECKan mexaHuKa [Tekct] : 8 2 1. T. 2 / P. Banecky ; nep. ¢

aHrn. nog pea. 4. H. 3ybapesa, t0. /1. KimmoHToBMYa .— M. : Mup, 1978 .— 405 c.

KoHuenTyanbHOe NPOEeKTMPOBaHUE MaHEBPEHHbIX CAMONETOB

Lenb gucumnavHbl:

OCBOEHME NPUHLMMNOB NPeABapUTENbHOIO a3pPoANHAMMYECKOro NMPOEKTUPOBaHNA NEPCNEKTUBHbIX
CBEPX3BYKOBbIX MaHEBPEHHbIX CAMO/IETOB.

3agauv gUCUMNANHDI:

oB/llageHMe METOAaMM pelleHma NPAMON 1 06paTHOM 3a4a4M aapoANHAMMYECKOro pacyeTa
CBEPX3BYKOBbIX MaHEBPEHHbIX CAMOJIETOB;

nony4YeHue onbiTa peleHns TMNOBLIX 33434 NpeaBapuUTe/IbHOro a3pPoANHaMUYECKOro

NPOEKTUPOBAHUA.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb:

MeCTO U ponb 06LWMX BONPOCOB HAYKMN B HAYYHbIX UCCNEA0BAHUAX;

coBpemeHHble Npo61emMbl MeXaHUKK NONETa;

NOCTaHOBKY NPobsiem aspoAnHaMUYECKOTO NPOEKTUPOBAHMA NeTaTe/IbHbIX annapaTos.
YmeTb:

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

npeAcTaBuTb NAHOPaMy YHUBEPCANbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMUS;
abcTparnpoBaTbCa OT HECYLW,ECTBEHHbIX BAUAHUI NPU MOAENNPOBAHUN PeanbHbIX GU3NYECKUX
CUTyaumn.

Bnagetb:

NJIaHNPOBaHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ynbTaTOB PaCYETHbIX UCCAEA0BAHUN;
Hay4HOM KapTUHOWN MMKpa;

mMaTeMaTn4eCKMmM moaeiMpoBaHUeEM 3agay4 MEXaHUKU NOJIETA.

K coagepaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BseaeHue. A3poanMHaMMYECKUIN pacyeT CBEPX3BYKOBOro MaHeBPeHHOro camonéTa (uenb,
3aJa4u, ypaBHeHUA).

e PacyeT napameTpoB MaHEBPEHHOro CaMo/1IeTa 1 CUI0BOM YCTaHOBKM NOA, 3a4aHHble TaKTUKO-
TEXHUYECKMe TpeboBaHMA.

e PacuyeT reomeTpUYECKMX NAPAMETPOB a3POAMHAMUNYECKO KOMNOHOBKM.

e  /IH}KeHepHbII pacyeT BECOBbIX NapaMeTPOB MaHEBPEHHOIO CaMOoETa.

e VIH}KeHepHbI pacyeT NPOAO0/bHbIX a3POANHAMUYECKUX XapaKTEPUCTUK NPU A0 U
CBEPX3BYKOBbIX CKOPOCTAX MO/1eTa U B 06/1aCTV 6ONbLUMX U 3aKPUTUYECKUX YI/IOB aTaKMu.

e PeweHwne 33434 NpoaobHOM 6aNaHCUPOBKM.

e PacyeT 3¢ $eKTMBHbIX BbICOTHO-CKOPOCTHbIX U APOCCENbHbIX XapaKTePUCTUK CUNOBOI YCTaHOBKM.

e PelleHne TMNOBbIX 3334 NPeABapUTEeIbHOro aspoANHaAMNYECKOro NPOEKTUPOBaAHMUSA
NepCcneKkTUBHbIX CBEPX3BYKOBbIX MaHEBPEHHbIX CaMOIETOB.

OcHoBHasa nuTepartypa:
1. OcHoBbI a3poauHamuyeckoro pacyeta/ Mpogos P.A4./ POK LATU, 1979r.
2. UATU. NMpobnembl co3gaHns NnepcnekTUBHON aBUaLMOHHO-KOCMUYECKON TeXHUKK. — M.

OU3MAT/INT, 2005.



3. Upopos P.L., KypoukuH J1.A. AHanntnyeckoe npeacrasieHne NoAAPbl CamMoseTa C OTKIOHEHHbIMMA
opraHamu ynpas/ieHna u mexaHusaumein / UAMN. — M., 1986 [ 212c: un. 35 bubamorp.31. Pyc. —
Oen. 8 BUMW 16.3.87, Ne 7279.

4. Erep C.M., Nluceriues H.K., Camoinnosmy O.C. OCHOBbl aBTOMAaTUYECKOIO NPOEKTUPOBAHUSA
camoneToB. — M.: «kMawmnHocTpoeHune», 1986.

5. Aknmos A.H., Bopobbes B.B. OcobeHHOCTU NPOEKTUPOBaHMA NETKUX 60eBbIX U
y4ebHO-TpeHUpPOBOYHbIX camosieToB. MalumHocTpoeHune, MawmnHocTpoeHue - NoneTt, 2005.

6. l'ynses B.B., JemuyeHko O.®. MaTtematnyeckoe moaesimposaHue npu popmupoBaHmm obanka
neTatenbHOro annaparta. MawunHocTpoeHue - Monet, 2005.

7. Muene A. MexaHuka noneta / MNepesog c aHrauiickoro A.H.Py6alwoBa, nog pea.
A.A.KocmogembaAHcKoro. - M.: Hayka. ®uamatant, 1998. - 408 c.

8. bapkosckuit B.W., Ckoney, .M., CrenaHos B.[l. MeToaonorua ¢popmnpoBaHnsa TEXHUYECKOTo
06/1MKa 3KCMOPTHO OPMEHTMPOBAHHbIX aBUaLMOHHbIX Komnnekcos. / Nog pea. B.U.bapkosckoro. —M.:

OU3MAT/INT, 2008.- 244c. — ISBN 978-5-9221-0933-8

MeToAabl pelieHUs 3aga4 aapoTepMoOgUHAMUKN KOCMUYECKUX SieTaTeIbHbIX annapaTos

Llenb gucunnanHel:
- U3y4yeHue Teopmn metogos MoHTe-Kapsio u nx pasHoobpasHom NpumeHeHUn. MayyeHre anropuTtmos
pelleHns 3a4a4 AMHAMMKN Pa3perKeHHOro rasa BooblLue 1 3a4a4 a3poTepMOgNHAMMNKM KOCMUYECKMX

NleTaTe/ibHbIX annapaToB, B YaCTHOCTMU.

3a4auun ANCUUNANHDI:
- HAYYUTb CTYZEHTOB MCXOAA M3 MOCTaHOBKM COOTBETCTBYIOLWIMX 33434 pa3pabaTbiBaTb aAropuTMbl
pacyeTa; Npon3BoanTb HeobX0ANUMbIM 06beM pacyeToB B COOTBETCTBUM C 3a4aHHO TOYHOCTbIO;

npeacTtaBaATb pe3yibTaTbl PAC4ETOB B BUAE I'pad)MKOB, rmcrorpamm m 1.n.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AO/TXKHbI

3HaTb:



MECTO U po/b 06LMX BONPOCOB HAYKMU B HAY4YHbIX UCCNEA0BAHUAX;

coBpeMeHHble Npobaembl GUINKKU, MPUKNAAHON MAaTEMATUKUN U TEOPETUYECKOW U NPUKIALHOM
a3pOrMapPOMEXAHNKMY;

TeopeTuyeckme mogenu GyHaamMeHTaIbHbIX MPOLLECCOB U ABIEHUIN B MEXAHWUKE CNJIOLWHbIX cpes, v
€e NPUIoKeHUAX;

NPUHUMUMNBI CUMMETPUM U 3aKOHbI COXPAHEHUS;

HOBEWLIME OTKPbLITUA €CTECTBO3HAHUSA;

NOCTaHOBKY Npobaem GpU3MKO-MaTEMATUYECKOTO MOAE/IMPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM eANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

3¢ dEeKTUBHO MCNO/b30BaTb Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKW: MOHATUSA, CYXKAEHMUA,
YMO3aK/Il04EHUSA, 3aKOHbI;

npeAcTaBuTb NAHOPaMy YHUBEPCA/IbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENBHOW TEXHUKE (pacnapaniennBaHue 3agaun);
abcTparnpoBaThCa OT HECYLWECTBEHHbIX BAUAHUI NMPYU MOAENMPOBAHUN PeabHbIX GU3NYECKUX
CUTyaLMI, YMETb BblAENNTb [1aBHYIO YAaCTb M MOCTAaBUTb KOPPEKTHYIO KPaeByto 3a4a4y;
NJIAaHNUPOBATb ONTUMANIBHOE NPOBEAEHME YNC/IEHHOTO SKCNEPUMEHTA.

Bnagetb:

NJIaHNPOBAHMEM, NOCTAHOBKOW M 06paboTKOIM pe3ynbTaToB GU3UYECKOTO SKCNEPUMEHT];
Hay4yHOW KapTUHOM MUPa;

HaBblKaMM CaMOCTOATENIbHOWN PaboTbl Ha COBPEMEHHOM BbIYUCIUTENBHOM 060PYA0BaHUM, 3HATL
COBpeMeHHbIe A3bIKM NPOrpamMmMmnpoBaHuUs;

MaTeMaTUYeCKMM MOAENNPOBaHMEM GU3NYECKUX 3aZa4 B PaMKaxX METOAA rPaHMYHOIO 3/IeMeHTa U

CETOYHbIX METOAO0B.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e BsegeHue. OcHoBbl meToaa MoHTe-Kapno.

e MopaennpoBaHue CAy4alHbIX BEIMYUH.

e YucneHHoe MHTErpupoBaHue.

e PelleHWe ypaBHEHWUI MaTeMaTUUYECKO GU3UKN.

e PelleHWe NNHENRHbIX MHTErPanbHbIX YPAaBHEHWUN.

e  OCHOBHble YpaBHEHWUA BbIMUCAUTENbHOM a3POAMHAMUKUN NOAXOAbI K UX PeLLeHNIo
e YucneHHble meToabl pelleHna NTMHENHbIX KWHETUYECKUX YPAaBHEHWI.

e MeToAbl pelweHna HeIMHENHbIX 3a4a4 AMHAaMUKN Pa3peXKEeHHbIX ra30B.



e MeToabl pacyeTa npu Masnbix Yncnax KHyaceHa.

e OnpeaeneHne aspoanHaMMUYECKUX XxapaKktepmnctnk BKC.

e OnpeaeneHne aspoanHaMMUYECKUX XapaKTepmncTnk BKC.

e (CBepx3BYKOBOE 0OTEKaHMeE 3aTyN/IEHHbIX TE/ C SHEPrONOABOAOM.

e MogennposaHue TypOYyNEeHTHbIX TEYEHUN.

e OnpegeneHue asapogmHaMmUUECKUX Xxapaktepuctmk BKC.

e (CBepx3BYKOBOe 06TEKaHMeE 3aTyMNeHHbIX Te/1 C SHEPTronoA8040M.

e MogennpoBaHue TypOYyNEeHTHbIX TEYEHWIA.

e Bo3MOXHble HanpasaeHUA Pa3BUTUA MeToaoB MoHTe-Kap/io B BbIYMCANTENBHOMN
aspoguHamMmuKe.

OcHoBHasA nuTepaTypa:

1. PyKOBOZCTBO MO KOMMbIOTEPHOM aHanuTuke [Tekct] : yueb. nocobue ana sysos / 0. U. Xnonkos,
B. A. Xapos, C. /1. Topenos ; M-Bo obpasoBaHus PP, MocK. ¢pu13.-TexH. UH-T (roc. yH-T) .— M. :
M®THU, 2000 .— 117 c.

2. TeopeTtuueckasa ¢umsmka [Tekct] : 8 10 7. T. 10 : dusnyeckas KMHeTUKa : y4eb. nocobue ana sysos /
N. A. Nangay, E. M. Indwuw, ; nog pea. /1. N. Mutaesckoro .— 2-e u3ga., ucnp. — M. : dusmartaur,
2001, 2002, 2007 .— 536 c.

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

4. .M. Cobonb YncneHHblie metoabl MoHTe-Kapno, M: Hayka. 1973. 311c.

5. O.M. Benouepkosckui, H0.UN. Xnonkos MeTtoapl MoHTe-Kapao B MexaHWKe XUAKOCTU U rasa, M:

A36yKa-2000. 2008. 330c.

HEVIPOCETEBbIe TexHo/siormnm m p063CTHaﬂ OTUMU3aALUUA B 3a4ad4YaX a3pOogUHAMUKHN

Llenb gucunnaunHel:

- 3HAKOMCTBO C TeOpMei UCKYCCTBEHHbIX HEMPOHHbIX CETEN, A TaK e C MHOFOYMCAEHHbIMM
npMMmepamu NPUMEHEHNS HEMPOCETEBbIX TEXHOIOTUI B 3a4a4ax annpPoOKCMMaLMM CNOXKHbIX
dYHKLMOHaNbHbIX 3aBUCUMOCTEN BO3HUKAIOLLMX B MPUKAALHON aspoAnHAMMKE a TaK Ke Npu
npeaBapuUTeIbHOM NPOEKTUPOBAHMM IeTaTe/IbHbIX annapaTos. [pegnonaraeTca TakKe 3HAKOMCTBO C
Teopuein AMHAMMUUYECKOM accoLMaTMBHOM NamMATU 6IN3KO CBA3AHHOMN C GU3MKOIN HEYNOPAA0UYEHHbIX
cuctem 1 Teopuelt ¢a3oBbIx Nepexoaos. Bropas yacTb Kypca npeanoaaraetT 3HaKOMCTBO CTYAEHTOB C
pa3NMYHbIMM METO4AMM aHANM3a HeonpeaeneHHOCTeN, BOSHUKAOLWMX B Pa3/IMYHbIX MPUKNALHbIX

3a4a4vyax U nusydeHmne metonos onTMMmmnsaumnn Nnpn Haimdinmm BEPOATHOCTHBLIX KPUTEPUEB U OrpaHquHMﬁ.



3aaa4un ANCUMNANHDI:
- HAy4nTb CTYAEHTOB UCXOAA U3 NMOCTAaHOBKM COOTBETCTBYIOLIMX 3a4a4 pa3pabaTbiBaTb aArOpUTMBbI
pacyeTa; NPon3BOAUTL HEOBXOAUMBIN 06BEM PACYETOB B COOTBETCTBMMW C 334aHHOM TOYHOCTbIO;

npeacTtaBnATb Pe3y/IbTaTbl PACHETOB B BUAE I'pad)VIKOB, rmcrorpamm m 1.n.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

MECTO U po/ib 06LMX BONPOCOB HAYKMU B HAYy4YHbIX UCCNEA0BAHUAX;

COBpeMeHHble Npobaembl GUINKU, MPUKNAAHON MATEMATUKN U TEOPETUYECKOM U NPUKAALHON
a3pOrMapPOMEXAHNKMY;

TeopeTmyeckme mogenu GyHaaMeHTaIbHbIX MPOLLECCOB M ABIEHUI B MEXaHUKE CNJIOLWHbIX cpes, U
€e NPUIoKEHUAX;

NPUHUMUMNBI CUMMETPUM U 3aKOHbI COXPAHEHUS;

HOBEWLLME OTKPbLITUA €CTECTBO3HAHUSA;

NOCTaHOBKY Npobaem GpU3MKO-MaTEMATUYECKOTO MOAEIMPOBAHMS.

YmeTb:

3¢ dEeKTUBHO MCNO/Ib30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKU: MOHATUA, CYXKAEHUSA,
YMO3aK/IOYEHMSA, 3aKOHbI;

npeAcTaBuMTb MAHOPaAMy YHUBEPCAIbHbIX METOA0B M 3aKOHOB COBPEMEHHOTIO eCTeCTBO3HaHUS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENBHOW TEXHUKE (pacnapaniennBaHue 3agaun);
abCcTparnpoBaThCa OT HECYLLECTBEHHbIX BAUAHUIA NPU MOAEMPOBAHUMU PeasibHbIX GU3UYECKUX
CUTYaUMit, YMeTb BblAENUTb FNaBHYI0 YacTb U MOCTaBUTb KOPPEKTHYIO KpaeByio 3a4auy;
NJIAaHNUPOBATb ONTUMAIBHOE NPOBEAEHME YNC/IEHHOTO SKCNEPUMEHTA.

Bnagetb:

NJIaHNPOBAHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ynbTaToB GU3UYECKOTO SIKCNEPUMEHTA;
Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATEIbHOWN PaboTbl Ha COBPEMEHHOM BbIYUCAUTENBHOM 060PYA0BaHUK, 3HATL
COBpPEMEHHbIEe A3bIKM NPOrpamMmMmnpPOBaHUA;

MaTeMaTUYEeCKMM MOAENUPOBaHMEM GUINYECKUX 3a[a4 B PaMKaxX METOAa rPaHUYHOrO 3/IEMEHTa U

CETOYHbIX METOA0B.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e YTOo TaKoe HelpoHHble ceTU. Bronormyeckunit HelipoH. Yenoseveckunit mosr. Mogenu HEMPOHOB.
ApxuTeKTypa ceTel. NpeacraBneHne 3HaHUMA.

e [Ipouecchbl 06yyeHuA. ObyyeHMe, OCHOBAHHOE Ha KOPPEKLMM OWNOOK. ObyveHNe Ha OCHOoBE
namatn. ObyyeHne Xeb6a. KoHKypeHTHOE 0byyeHme. Ob6ydyeHne bonbumaHa. ObyyeHme ¢
yuutenem, obyyeHme 6e3 yuntena. 3agaum obydyeHuns: accounmaTMBHan NamaTb, Ppacno3HaBaHWe
06pa308, annpokcumauma GyHKUMI, ynpasaeHue, bunbtpauma. NamaTb B BUAE MaTpuLbl
Koppenaumin.

e OAHOCNOMHbBIN NepcenTpoH. Teopema 0 CXo0AMMOCTU NepcenTpoHa. paduKkm npouecca
oby4yeHus. 3agava aganTmeHon GpunbTpaLmm. Bsaumocsasb nepcenTpoHa 1 H6aliecoBcKoro
KnaccudukaTopa B rayccoBom cpese.

e MHOrocnoliHbI nepcenTpoH. AnropuTm obpaTHOro pacnpocTpaHeHus. [JBa npoxosna
BbIYMCNEHUIN, CKOPOCTb 0OYYEHMA, NocaeA0BaTe/IbHbINA U MAKETHbIN PeXXMMbl 0byYeHUs.
Kputepuit octaHoBa. MNepeKkpecTHaa nposBepka.

e Annpokcumauma GyHKLMn. Teopema 06 yHMBEPCaANbHOM annpoKkcumaumun. «poknatme
pasmepHocTn». OByyeHMe ¢ yuuTenem Kak 3agadva ontuMmmsaumnn. Metog, conpsaxeHHbIX
rpaaneHToB. KBasMHbIOTOHOBCKUE MeToAbl. MeToa, KOMNbIOTEPHOM 3aMOPO3KU. eHeTUYECKUIA
anNropuTMm.

e CeTM Ha OCHOBe paamanbHbix 6asncHbix dyHKUNI (RBF).Teopema Kosepa o pasgennmoctu
MHOecTB. 3aaava nHtepnonaumn. Teopema Munuennu. CpasHeHue ceteit RBF n MHOrocnomHbIx
nepcenTpoHoB. CTpaternn obyyeHma. CayyanHoli BbI6Op GUKCMPOBAHHbIX LLEHTPOB. Bbibop
LLeHTPOB Ha OCHOBE CaMOOpraHM3aumMun. Bbibop LEHTPOB € yunuTenem.

e KapTbl camoopraHum3saumu. NpoLecc KOHKYpeHLU MM, NpoLecc Koonepaumm, Npouecc agantaluu.
YnopagoyeHue n cxoammocTtb. KpaTkoe onucaHmne anropmtma SOM

e HenpoanHamuKa. AnHammyeckune cuctembl. MPoOCTPaHCTBO COCTOSHUIN. ATTPAKTOPbI.
YnpaBneHueb atTpakTtopamun. Mogens Xondunga.

e CraTUCTUYECKas mexaHuKa mogenu Xondunaa. Metog, penauk. BolumcneHve ceoboaHom
SHeprum.

e ®da3oBas Anarpamma mogenu Xonounga. 06o06weHns mogenu Xondunaa. Teopus E. FapaHep.

e [IMHaMWYEeCKM ynpaBasemble PeKYpPpPeHTHble ceTU. ANropuUTMbl 0ByYeHuUs.

e  AHanun3 UCTOYHWMKOB HeonpeaeneHHOCTM B MOAENN. DIMNUpUYecKkue GyHKLMN pacnpeseneHus.
MeToabl AnepHOro craaxusaHuaA. CtaHaapTHbIE O4HO- U MHOFOMEPHble GYHKUUK
pacnpegenenus. AHanus koppenaumii. MNpadpuueckmnii aHanus c nomoubio QQ- rpadpuKos.
OueHKM NnapameTpoB. Xn-kBagpart Tect. TectuposaHue no Koamoroposy-CmupHosy. MpuHLUMN
MaKCMMaibHOro npasgonoaobus. baliecosckne MHGOPMALNOHHDBIE KPUTEPUN.

e BepoATHOCTHblE KPUTEPUM KAYeCTBa N TEOPUA HAZEKHOCTU. M30BEPOATHOCTHbIE
npeobpasoBaHus. MpeobpasoBaHue Po3eHb6naTa. NpeobpasosaHme Hatada. MHaeKc
HaZeXHocTn. MeTogbl OLEHKN HAafEeKHOCTM NePBOro, BTOPOro MBbICLLMX NopaaKkos ( FORM,
SORM, HORM). MeTtoapl NpobHbIx BbIGOPOK. PasnnyHble pasHoBuaHOCTM MmeToaa MoHTe-Kapno.
MeTog, cyLecTBeHHbIX BbIBOPOK. BbibopKku HanpasaeHunin. MeTtog JTaTUHCKOro runepKy6ba.

e  ONTMMM3aUWA B YCIOBUAX CTaTUCTUYECKON HeonpeaeeHHOCTH (pobacTHasa onTummusaums)
®yHKLMA noTepb U GYHKLUMA BEPOATHOCTU. PYHKLMA KBaHTUAU. MeToabl AeTEPMUHUPOBAHHOIO
3KBMBaNEHTa. bunnHenHaa pyHKUMA NoTepb U cheprnyeckn CMMMETPUYHbIE pacnpeaeneHus.
®yHKLMA NOTepb BO3pacTatoLan no crpaternn. [loseputensHbli metos. Makcumnsaumsa
uenesblx QYHKUMI Ha fAoBepuTenbHOM anannconge. CtoxacTU4yeckme KBasurpagneHTHble
anropuTMbl. 334341 CTOXAaCTMYECKOrO NPOrpamMmMMpPOBaHMA C BEPOATHOCTHLIM OFPaHUYEHNEM.

e [nybokoe obyuyeHue ( Deep Learning)



OcHoBHas nuTepaTypa:

1. Teopusa HepoHHbIX ceTel [TeKkcT]. KH.1 : yueb. nocobue ana sysos / A. U. Fanywkud .— M : Pea.
KypHana "PagmoTtexHuka", 2000 .— 416 c.

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

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

4. HelipoHHble ceTu: uctopms passutusa Teopun [Tekct]. KH. 5 : yueb. nocobue ans sBysos / nog o6y,
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. : MawuHocTpoeHune, 1974 .— 168 c.

6. ®. YoccepmaH. HelipokomnbioTepHas TexHuKa. Mocksa: Mup,1992.

7. A.H. TopbaHb, [.A. Poccnes. HelipoHHbIE CETM Ha NEPCOHA/IbHOM KOMMbloTepe. HoBOCMOUMpPCK:
Hayka, 1996.

8. U3maiinos A.®., Cononos M.U. YnucneHHble meToabl ontummsaumm. — M.: PUSMAT/INT, 2008.

HectaumMoHapHaa aapoANHAMMKA NieTaTe/IbHbIX annapaTos

Lenb gucumnavHbl:
- 3HAKOMCTBO CTYAEHTOB C OCHOBaMM a3pOAMHAMMUKMN [03BYKOBbIX, OKO/I03BYKOBbIX M CBEPX3BYKOBbIX
TEYEeHWNI naeanbHOro 1 BA3KOTO rasa. Kypc coaepuT Kak TeopeTuyeckmne 0CHOBbI a3poaANHaMMKK, TaK

M cBegeHna o MeTodax U CpeacTBax aKCNePMMEHTA/IbHbIX MCCJ'Ie,Cl,OBaHMﬁ.

3agaun ANCUMNANHDI:

dbopmUupoBaHME y CTYEHTOB 6Aa30BbIX 3HAHWUI B 061aCTU a3POAMHAMUKN, NOHUMAHUA CBA3U
a’pOANHAMUKN C APYTMMU pasaeniamn OU3UKN;

npuobpeTeHne TeoOPETUYECKUX 3HAHUI B 061aCTU ONMUCAHUA U MOAEIMPOBAHUA TEYEHUN
KUIOKOCTEM U ra3os;

d)OpMMpOBaHMe ﬂpeACTaBﬂeHMﬁ 06 3KCNEPUMEHTA/IbHbIX METO4aX B a3POANHAMMUKE.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00YyYatoWMecs A4OMKHbI

3HaTb:

dyHOAMeEHTaNbHbIE NOHATUA, 3aKOHbI, TEOPUU a3POANHAMMKN;

dn3nyeckne n matemaTmyeckme Moaenn, NPUMeEHAEMbIE B a3POANHAMMUKE;

NOPAAKN YUCNEHHbIX BE/IMYUNH, XapaKTePHble ANA PA3/INUYHbIX PA34eN0B aspoANHAMUKY;
CoBpeMeHHble Npobaembl a3poaANHAMUKY;

dn3nYecKkne n maTtemaTMyeckme Moaenn, NPUMeEHsIEMblE B a3pOAMHAMUKE;

pa3HOBMAHOCTU COBPEMEHHbIX CMOCOOOB 3KCMEPUMEHTANbHOIO UCC/IeA0BaHUA adpoaAMHAMUKN
NleTaTeNbHbIX annapaToB U UX 3/IEMEHTOB U GU3NYECKME NPUHLUMBI, HA KOTOPbIX OHU OCHOBAaHbI.
YmeTb:

abcTparnpoBaTbhCA OT HECYLLECTBEHHOIO NPU MOAE/IMPOBAHUM peasibHbIX a3POANHAMMUYECKUX
3apav;

No/ab30BaTbCA CBOMMMU 3HAHUAMM ANA pelleHns GyHAAMEHTANbHbIX M NPUKNALHbIX 3a4au
a3pOANHAMMUKY;

[enatb NpaBuJibHbIE BbIBOAbI M3 CONOCTABEHUA PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOU3BOAUTb YNCAEHHbIE OLLEHKWN MO NOPALKY BEJIMUYUHDI;

[enaTb KaueCTBEHHbIe BbIBOAbI MPU Nepexoae K npeaebHbIM YC/I0BUAM B U3yHaeMbIX
a’poaMHaMUYECcKMX Npobnemax;

BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKoe coaepKaHue;

NPUMEHATb NOHATUA U GOPMY/IbI, NPeACTaBAEHHbIE B Kypce A1 OLEHKN aspoaAnHAMUYECKNX
XapaKTEPUCTUK NeTaTesIbHbIX annapaToB N UX 3/1IEMEHTOB;

06DBACHATL cneuMPuKy NoBeAEHMA PA3/IMYHbIX a3POANHAMMUYECKUX XapaKTEPUCTUK Ha OCHOBE
OUBUNKM ABNEHNI, MPOUCXOAALLNX B ABUNKYLLEMCA rase;

Bnagetb:

HaBblKamuM 0CcBOeHMA 60/1bLLOro 06beMa UHbopMaLUW;

HaBblKaMM CaMOCTOATEIbHOWN PaboTbl B ayaAUTOPUN U UHTEPHETE;

KY/1IbTYPOM NOCTAaHOBKN M MOZENUPOBaHMUA GUINUECKMX 3a1ay;

HaBblKaMM rPaMOTHON 06paboTKM pe3yNbTaTOB ONbITa M CONOCTABAEHUSA C TEOPETUYECKUMMU
OAHHbIMU;

NPaKTUKOWN UCCNEe0BaHMA U PELIEHUA TEOPETUYECKUX U MPUKNALHbIX 3a4aY;

HaBblKaMM TEOPETUYECKOTO aHa/IM3a pPeasibHbIX 33434 a3POANHAMUKW;

OCHOBHbIMM MeTOAaMU onpeaeneHna aapoanHaMNYECKUX XapPaKTEPUCTUK NMPU O03BYKOBbIX U
CBEPX3BYKOBbIX CKOPOCTAX.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

° HECTaLI,VIOHapHaﬂ a’poanHaMmnKa

OcHoBHas nnTepatypa:
1. MexaHu1Ka XuaKkoctu v rasa [Tekcr] = yuebHuK ana sysos / J1. [. JloluaHCcKnn .— 5-e n3ga,,

nepepab. — M. : Hayka, 1973 .— 736 c.

MonyHaTypHOe mogenmMpoBaHue U BUpPTyasibHaa peasibHOCTb

Llenb gucunnanHol:

- U3y4YeHune CTyAeHTaMM TEOPETUYECKUX OCHOB, PU3MUYECKMX METO40B N TEXHUUYECKUX CPeCcTB
MoJlyHaTypHOro MoAen1MpoBaHUsA NoeTa neTatesbHbIxX annapatos (/1A) n Apyrux NoaBUMKHbIX
06BHEKTOB B HA3EMHbIX YC/IOBUAX, METO40B BUPTYaslbHOW peasnbHOCTU, METOAUKN UCCNen0BaHuUA
XapaKTEPUCTUK YCTOMUYNBOCTM, YNPABASAEMOCTU U CUCTEM ynpaBaeHns JIA Ha NUAOTaXKHbIX CTEHAAX C

ydyactmem neTt4ymKkos.

3a4aum ANCUMNANHDI:

e dbopmupoBaHMe 6a30BbIX 3HAHWUI B 061aCTM NONYHATYPHOrO MOLENNPOBAHMA NOJIETa KaK
ANCUMNAMHDI, MHTEerpupytoLLei obwedmsmnyeckyto n obLietTeopeTMyeckyo NnoaroToBKy G1M3nKoB,
3HaHWA B 061aCTV TEOPUN PErYINPOBAHMUSA, UHKEHEPHOWN NCUXOOMMU, USMEPUTEIbHBIX CUCTEM U AP.;
* 0bOyYeHWe CTYAEHTOB NPMHLMNAM CO34aHMNA MaTeMaTUYeckmux mogenei J1IA u ux cuctem ans
pa3/INYHbIX BUAOB MCCNEA0BaHUMI, TUMNOB JIA, peXXnMOoB NnoseTa, 3a4a4d NUI0TUPOBAHUA U T.A4.

® OCBOEHME CTYAEHTAMM TUMOBbIX 3/1EMEHTOB M 3334 NUIOTUPOBAHMA KaK OCHOBbI A1 OLeHKM
XapPaKTEPUCTMK YCTONUYMBOCTU M ynpasasemoctu J1A;

® 03HaKOMJIEHWE CTYLAEeHTOB C METOAAMM NPOBEAEHMUA IKCNEPUMEHTOB Ha MUNOTAXKHbIX CTEHAAX,
METOAMKOM OLLEHKM XapaKTEPUCTUK YCTOMUMBOCTM M YNPABASEMOCTM HAa OCHOBE CYObEKTUBHOIO
MHEHMA NETYMKA U SAHHbBIX 0OBEKTUBHbLIX U3MEPEHMUI KauecTBa NUIOTUPOBAHUS;

* popmmMpoBaHME NOAXOA0B K BbIMOAHEHWIO UCCNAEA0BaHUI CTyAeHTamMKU B 061aCTV ANHAMUKK U

cuctem ynpasneHus JIA B paMKax BbIMYCKHbIX paboT Ha cTeneHb MarucTpa.



B pe3ynbTate 0CBOEHUA ANCLUMNIMHBI 0ByYaloLWLMecs AOMKHbI

3HaThb:

MECTO M po/b 06LLMX BONPOCOB HAYKMN B HAYyUYHbIX UCCNEA0BAHUAX;

coBpeMeHHble Npobaembl GUINKU, XUMUU, MATEMATUKY;

TeopeTnyeckme mogenu GyHaaMeHTaIbHbIX MPOLLECCOB U ABNEHUIN B U3MKE N ee NPUSIOKEHUAX;
NPUHUMUNBI CUMMETPUN M 3aKOHbI COXPaHEHUS;

HOBEWLUME OTKPbLITUA €CTECTBO3HAHMUSA;

NOCTaHOBKY Npob6a1em PpU3UKO-XMMMUYECKOTO MOLENNPOBAHUSA;

0 B3aMMOCBA3AX U GyHAAMEHTaIbHOM eAMHCTBE €CTECTBEHHbIX HayK.

YmeTb:

3¢ EKTUBHO MCNONb30BaThb Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKMW: MOHATUSA, CYKAEHMUA,
YMO3aK/IOYEHMSA, 3aKOHbI;

npeAcTaBuTb NAaHOPaMy YHMBEPCA/IbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HaHUS;
paboTaTb Ha COBPEMEHHOM 3KCMepUMeHTaIbHOM 060pyA0BaHUY;

abCcTparnpoBaThCa OT HECYLLECTBEHHbIX BAUAHUI NPU MOLEIMPOBAHUMN PeasibHbIX GU3NYECKNX
CUTyaumm;

NNIaHNPOBaTb ONTUMa/IbHOE NPOBEAEHME SKCNEPUMEHTA.

Bnagpetb:

NJIaHNPOBAHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ynbTaToB GU3UYECKOTO SIKCNEPUMEHTA;
Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATE/IbHOW PaboThbl B 1abopaTopumM Ha COBPEMEHHOM SKCMEPUMEHTA/IbHOM
060pya0BaHUK (NUOTaXKHbIe CTEHAbI);

MmaTeMmaTuyeCkMm moaenmpoBaHnem ¢M3M‘1€CKMX 3adau.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e  CyLWHOCTb M CTPYKTYpa MOAE/IbHOTO 3KCNepMmMeHTa. Mcnosb3oBaHne MeTona noayHaTypHOro
MOZeNIMPOBaHNA U BUPTYasibHOW peanbHOCTU B 3a4a4ax MOAeIMPOBaHMA NoJeTa U yNpasBaeHus
ABUXKEHNEM Pa3/INUHbIX AMHAMMNYECKMX OOBEKTOB M CUCTEM «Ye/I0BEK-MaLLUMHAY.

e MartemaTuyeckme Moaenun ABUKEHNA ANHAMUYECKUX OB BEKTOB, X MOCTPOEHNE N METOAbI
peleHnsa Ha ULMPPOBBIX U aHANOTOBbIX BbIYUCUTENbHBIX YCTPOMCTBAX.

e (CBOIICTBA Ye/I0BEKA KaK 3BeHa CUCTEMbI «4e/I0BEK-MaLliMHaY, 3aKOHbl BOCMPUATMA Ye/I0BEKOM
MHOPMaLMK, UCMO/Ib3YEMOI B 3aZa4ax YNPaBAeHUsA SUHAMUYECKUMM 06 bekTamn. OCHOBHOW
ncmxodusmnyeckuii 3akoH Bebepa-PexHepa, popmyna CTuseHca



e  OCHOBHble CBOWMCTBA 3PUTE/IBHOTO aHAIM3ATOPa YE/IOBEKA M ero XapaKTepuUCTUKN. TpeboBaHMA K
cUCTEMam BM3yasin3aLmm, OCHOBbI NOCTPOEHMA CUCTEM BM3YaANN3aALLUKN, NCMOb3YIOLLLNX
pasnnyHble pU3nYeckme NPUHLMMbI, 3aKOHbl GOPMUPOBAHMA U306paXKeHNUA,

e YcTpolicTBa oTobpaxkeHna MHGoOpMaLLMM CUCTEM BM3Yyanu3aLmMm, KOAIMMALMOHHbIE CUCTEMDI,
CTepeocKonnyeckme CucTembl

e Cuctembl BU3yanmsauuun gnsa MogeiMpoBaHuA 33434 LLeIeBOro NpumMeHeHuA

e 3aKOHbI BOCMPUATUA YEIOBEKOM MEPErPY30K 1 YIN0BbIX YCKOPEHUIA, TEOPETUYECKUIA NOAXOA,
LA 1 KpUTepmn oLLEeHKN UX BAMAHNA Ha NMNOTUPOBAHMUE.

e  BnuvAHue 6onblINX Neperpy3ok Ha GU3MONOTMYECKOE COCTOAHMNE NETUNKA U ANHAMMKY CUCTEMBI
“camoneT-netunk”. Metoapl UCCNeA0BaHUA AeATENbHOCTU YenoBeKa Npu 6oablUMX NeperpysKax

e Cnocobbl NoBbiWweHMA paboTocnoCOBHOCTN NETYMKA B YCI0BUAX AENCTBUA BONbLUMX Neperpy3oK

e BocnpousseaeHue NeperpysoK 1 yrNoBbIX YCKOPEHUIN Ha MUNOTAXKHbIX CTEHAAX C NOABUMKHOM
KabunHoM. OCHOBHble MeTOAbl MOAENNPOBAHMA NEPErpy30K M YI/I0BbIX YCKOPEHWI. 3aKOHbI
ynpaBAeHNA MEXaHNU3MOM NOABUMXHOCTM NO Pas3/INYHbIM CTENEHAM cBOOOAbI, KPUTEPUM OLEHKMU
KayecTBa MOLEIMPOBAHMA YCKOPEHUI

e MexaHU3Mbl NOABUMKHOCTU CUHEPFeTUYECKOTO TUNA, 3aKOHbI UX yNpaBaeHus, obecneyeHune
reomeTpuyeckon 6esonacHocTu.

e Ponb ycunnin Ha pblyarax ynpassieHuaA B ynpasaaemoctu JIA, cpaBHeHMEe pa3iMyHbIX TUMOB
pbl4aroB ynpaB/ieHMA MO PasiMyHbIM KpuTepuam. TeopeTruyecknin nogxog UAIMN k sbibopy
ONTUMANbHbIX XapaKTEPUCTMK 3arpy3Kn U YyBCTBUTE/IbHOCTW YNPaBAeHMA ANA Pa3/INYHbIX TUMNOB
pbl4aros. MoaenvMpoBaHue yCUAUIA HA pblyarax ynpasaeHna. AKTUBHbIE pblyarv ynpasaeHus

e TexHONOrvA BUPTYaNbHOW PeasibHOCTU, e€ UCNOb30BaHME NPU MNONYHAaTYPHOM MOAENNPOBaHUM
CUCTEM «YeNIoBEK-MALUMHa». [NOCTpoeHMe CUCTEM BUPTYaNbHOM peasibHOCTU. BO3MOKHbIe
WNI03UM B CUCTEMAX BUPTYasIbHOM peasibHOCTH.

e MeToamMKa UccnefoBaHUA XapaKTEPUCTUK YCTOMYMBOCTM, YNPABAAEMOCTU U CUCTEM YNpPaBAEHUS
C y4acTMeM NeTYMKOB. TUMOBbIE 334341 NMUAOTUPOBAHMA AN1A UCCe0BaHNUA NONETA B 0ObIYHbIX
YCNIOBUSAX, C/IOXKHbIX YCNO0BUAX U B 0COBbIX CUTYaLMUSAX.

e LlIKanbl NNMNOTaXKHbIX OLEHOK, MPUHLMMbI MX NOCTPOEHMA N METOAMKA UCMO/Ib30BAHUA

e MeToabl CTAaTUCTMYECKON 0BPabOTKM pe3yIbTaToOB IKCMEPMMEHTOB, 3aKOHbI pacnpeaesneHus,
KpUTEPUUN 3HAYMMOCTH, LOBEPUTESbHBIE UHTEPBANbI, GAKTOPHbIV aHaNK3.

e WccnepoBaHMA CBOMCTB CUCTEMbI KCAMONET-NETYMKY C UCMO/Ib30BAHNEM MOLENN NETUYMNKA.
MeToabl naeHTUPUKALUM MOSENN AEUCTBUA NETUMKA: METOL CAMOHACTPANBAIOLLENCA MOLENMN,
onpeaeneHune onucbiBaroLen GyHKLMM NETYMKA CNEKTPANBHBIMU METOAAaMM

e MeToabl M CpeacTBa UCCNeA0BaAHUA CUCTEM YNPABAEHMA N UX SNEMEHTOB B 3aa4ax
NUNOTUPOBAHMA

e  Ocob6eHHOCTM MOAENNPOBAHMA KPUTUYECKUX PEKMMOB MOJIETA HA NMUNOTAXKHbIX CTEHAAX.

OcHoBHas nuTepaTypa:

1. A.B. Edpemos, A.B. OrnobauH, A.H. NMpeaTteueHckunii, B.B. PoayeHKo. J/IeTYMK Kak AMHaMMYecKas
cuctema. — M.: MawunHoctpoeHune, 1992.- 336 c. ISBN 5-217-01999-9.

2.T.C. browreHc, P.B. CtyaHeB. AspoamMHamuKa camosieTa. JuHammnKa Npoao/ibHOro n 60KoBoro

ABuKeHua. — M.: MawwnHoctpoeHune, 1979. — 352 c., un. bBK 39.53. B98.



lMpoeKTupoBaHue BepTONeTOB

Lenb ancumnnmnHol:

- O3HaKOM/IEHWE CTYAEHTOB C TUNAMM NIeTaTe/IbHbIX annapaTos, MCNOJIb3YIOWMX ANA CO34aHUA
NoAbEMHOM CUAbI HecyLnt BUHT (HB), 0cOBEHHOCTAMMK UX KOHCTPYKLIUKU, METOAMKAaMMK pacyeTa
OCHOBHbIX IETHO-TEXHUYECKMX XapaKTepuCcTnK BKJ1A pasanyHbIX cxem, OCHOBHbIMWU MPUHLUAAMMU

paboTbl U KOHCTPYKLMM MX arperaTos.

3a4a4m AUCUMNANHDI:

* popmmpoBaHue y obyyatomxca 6a30Bbix 3HAHUN 0 MHOFOAMCLMMIMHAPHOM NOAXOAE K npoueccy
npoekTnposaHua BKJIA, BbIOOpy ero napaMeTpoB NO COBOKYMHOCTU KPUTEPUEB, KaK NPaBuao
NPOTUBOPEYNBDIX;

® 3HAKOMCTBO C OCHOBHbIMW 3aBUCUMOCTAMM, YCTAaHABAMBAIOLWMMM CBA3N MeXay napameTpamu BK/1A
N NETHO-TEXHUYECKUMMU XapaKTEPUCTUKAMMU;

* bopmMUpoBaHME NOLXOLOB M HABbIKOB MPUMEHATb NONYYEHHbIE 3HAHUA A/1A OLLEHKWN YPOBHA
MMeIOLLLErocs Hay4YHO-TEXHUYECKOrO 3ae1a U onpeaeneHns gasbHenwmx HanpasaeHnn nccnegoBaHuim

1 BblpabOoTKM TpeboBaHUI K NnepcnekTusHomMy Tuny BK/IA.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

o6LLmMe CBOMCTBA U OTINUUA BUHTOKPbINbIX IETaTeNbHbIX anmnapaTos OT APYrMX TUMOB JIeTaTeIbHOM
TEXHUKMU;

OCHOBAHHOE Ha 3aKOHax COXPaHEHWUA NOHATUE NAEANbHOTO HECYLLETO BUHTA;

CBA3b MeXAy OCHOBHbIMW NapaMeTpaMMu BEPTO/IETA U €70 JIETHO-TEXHUYECKUMMU
XapaKTePUCTUKAMU;

NOCTaHOBKY Npob/siem B3aMMOAENCTBUA Pa3INYHbIX AUCLMMIMH aBMALMOHHOM HayKM B 3a4a4ax
NPOEKTUPOBAHNA BUHTOKPbINIbIX 1IeTaTe/IbHbIX annapaTos, B YaCTHOCTU, NPU BbiI6Ope paLMoHaIbHbIX
napameTpoB HECYLLEro BUHTA.

YmeTb:

3¢ EKTUBHO MCNOIb30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI aBUALMOHHOMN HayKK

(noHATUA, CyXKAeHUA, YMO3aKN0UYeHMA, 3aKOHbI);



no ony6/IMKOBAHHOWM 3a4acTyto BECbMa HEMNoJIHOM MHGOPMaUUKN AaTb NPeaBaPUTENIbHYIO OLIEHKY
BO3MOMHbIX XapaKTEPUCTUK BUHTOKPbISIOFO 06beKTa U 0COBEHHOCTEN €ro KOHCTPYKLMN;

BblAENUTb rNaBHble GaKTOPbl U HaMNpaB/eHUe Pa3BUTUA NEePCNeKTUBHbIX TMNOB BKJIA c oueHKomn
YPOBHA PUCKOB NPU UX peanmnsaumu.

Bnagpetb:

CNOCOBHOCTbLIO KAYECTBEHHOIO aHa/M3a 3$HEKTOB, BOSHUKAOLWMX NPU BbIGOPE KOMMNOHOBOYHbIX
peweHnit BKJ1A 1 nx anemeHTOB;

MHbOPMaLMEN O TOYHOCTU PacyeTa IETHO-TEXHUYECKUX XapaKTEPUCTUK BEPTOJIETa Ha PasINYHbIX

3Tanax ero NPoOeKTUpPOBaHUA

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e [puHumnbl paboTbl Hecylero BuHTa. Knaccudumrkaumsa BKA.

e  MmMnynbCcHas TeopuA HECYLLLErO BUHTA Ha pPeXXMME BUCEHUA M B KOCOM MOTOKE.
e Buxpesas Teopua H.B. c 6eCKOHEUYHbIM YMCIOM /lonacTel (anckosas Teopus).
e AspogMHaMMUYecKMe CUJIbl Ha HECYLLLEM BUHTE.

e MouwHocTb, NoTpebHan ana BpalieHma H.B.

e YpaBHEHMEe MaxoBOro ABUKEHWS NoNaCTeMN.

e  KOHCTPYKUMA HECYLLEro BUHTA.

e VYnpasneHue BEPTONETOM.

e  A3poaMHaMMYECKM pacyeT BepToneTa.

e  YCTOMYMBOCTb W YNPaBAAEMOCTb.

e [lpouecc NnpoeKTMpoBaHUA BEPTO/ETa.

e YpoBeHb TEXHUYECKUX NOKa3aTeneun.

e Bblbop NapameTpoB HecyLero BUHTA.

o KonebaHwua BepToneta.

e [pobnembl yBENUYEHMA CKOPOCTM NONETA BEPTOJIETOB U BO3MOKHbIE MYTU UX pPeLleHus.
e Mcnonb3oBaHME HETPAAULIMOHHbIX BUAOB TOMN/IMBA Ha BEPTOETAX.

OcHoBHas nuTepaTypa:

1. M. /1. Mwunbu ap., Beptonetsbl. PacueT 1 npoektnposaHue, «MalumHocTpoeHue», M, 1972.

PacueT asapogMHaMMUUYECKUX XapaKTePUCTUK B CUCTEMaX aBTOMaTU3MPOBaHHOrO NPOEKTUPOBaHUA
Lenb AMcumMnanHbI:

- 3HAKOMCTBO CTYA4EHTOB C YNC/IEHHBIMU METO4AaMU a3POANHAMUKHN, MPUMEHAEMbBIMU B 3aa4axX



MHOTOANCLUMUNINHAPHOTO NPOeKTUpoBaHMA. OCHOBHOE BHUMaHUe yaenaeTca MetToamM, OCHOBaHHbIM Ha
TEopMM NOTeHLMaNa, KOTopble NMO3BOAIOT HE TO/IbKO ONpenenaTb adpogMHaMUYECKUEe HarpysKn 1
NPOEKTUPOBATb ONTUMasIbHble aspogMHaMmmuyeckme popmbl, HO TaKKe KaYeCTBEHHO aHaN3MpPOoBaTb
a’poaMHaMUYECKME XapaKTePUCTUKM NeTaTe/IbHbIX annapaToB U MHTEpPdEPEHLUMIO UX 3/1EMEHTOB.
CopeprkaHue Kypca BblpabaTbiBaeT y CTYAEHTOB He pOopMasibHbIM NOAXOL K YNC/IEHHbIM METO4aM
a3poAMHaAMMKM U NPUMEHEHUA NX B CMENKHbIX AUCLIUNINHAX.

3a4auv ANCUMNANHDI:

e dopmunpoBaHue 6a3oBbIX 3HaHWUI B 06/1aCTU MEXaHMKKU CN/IOLWHOM cpeabl Kak AUCUMM/INHDI,
MHTerpupyrowein obuedmsmyeckyto n obLLEeTEeOpPEeTUYECKYIO NOATOTOBKY GMU3MKOB 1 0becneynBatoLLen
TEXHO/I0MMYECKME OCHOBbI COBPEMEHHbIX MHHOBALMOHHbIX chep AeATENbHOCTH;

® 0byyeHMEe CTYAEHTOB NpMHLUMNAM Pa3paboTKM YNCEHHbIX METOA0B a3pPOAMHAMMUKM U BbiIBNEHWNE
0COB6EHHOCTEN UX MPUMEHEHUS;

¢ bopMMnpoOBaHME NOAXOA0B K BbIMOJIHEHUIO UCC/IEA0BaHMIN CTYAEeHTaMM B 061aCTN aspoANHAMUKM B

pPamKax MmHOrogncumninHapHOro nogxoada K NnpoekKTMpoBaHUo NeTateNlbHON TEXHUKMU.

B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 0ByYaloWwmecs AOMKHbI

3HaTb:

MECTO M PO/ib a3POAMHAMMKM B 3aJa4axX NPOEKTUPOBAHMA NETaTENbHON TEXHUKY;
COBpEMEHHDbIE I'IpO6l'IeMbI YNCNIEHHbIX METO40B MeXaHUKN XKNAKOCTU U Ira3a,

TeopeTuyeckne moaenv GpyHAaMeHTabHbIX MPOLLECCOB 0OTEKAHWUA 3IEMEHTOB /IETaTENbHbIX
annapaTos;

CBOMCTBaA CN/IOLIHOM cpeabl U 3aKOHbI COXPAHEHMUS;

NOCTaHOBKY NPo61em B3aMMOAENCTBMA Pa3/IMYHbIX ANCUMNINH aBUALMOHHOM HayKK B 3aga4ax
nccnesoBaHNA U NPOEKTUPOBAHNA NeTaTe/IbHOM TEXHUKMY;

B3aMMOCBA3M U PyHAAMEHTANbHOE €AMHCTBO aBMALMOHHbIX AUCLMNANH.

YmeTb:

3 PEKTUBHO UCMONBL30BaTb Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAYKU: MOHATUA, CYXKAEHUSA,
YMO33aK/04YEHUSA, 3aKOHbI;

npeacTaBUTb NAHOPaMy YHUBEPCA/IbHbIX METOAOB U 3aKOHOB TEYEHUSA KUAKOCTU U rasa;
MCNO/Nb30BaTb COBPEMEHHbIE YNCIEHHbIE METObl MEXaHMKM CN/IOWHOM cpeasbl;

BblAENATbL INMaBHbIE d)aKTOpr npn mogennpoBaHnun obTekaHun peanbHbIX ¢M3M‘-IECKMX O6'bEKTOB;



MHTEpNpPeTUpPoOBaTb pe3ybTaTbl SKCNEePUMEHTa NPU CPAaBHEHUU UX C pacyeToOM.

Bnagpetb:

CNOCOBHOCTLIO KaYeCTBEHHOro aHan3a 3pHeKTOB BO3HMKAIOLWMX NPU 0O6TEKaHUM KOMNOHOBOK
NleTaTesIbHbIX annapaToB M UX 31EMEHTOB;

MHbOpPMaUMEN O TOYHOCTU pacyeTa U 061aCTU NPUMEHUMOCTU PA3/IMYHBIX YUCIEHHBIX METOL0B
A3POAMHAMUKN;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl Ha COBPEMEHHOM KOMMbIOTEPHOM 060pYA0BaHUY;

mMaTeMaTn4yeCKkMm MmoaeIMpoBaHnem 3agayd rasoBoi ANHAMUKU.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e AspogMHamMMyecKkoe NPOeKTUPOBaHMe

e BeTtposHepreTuka

e [lBa noaxoAa K pelleHunto 3a4a4m 06TeKaHUA peasibHOM a3poaAnHaAMUYECKOM KOMMOHOBKM — Ha
OCHOBe NOTEHLMaNa U Ha OCHOBE KOMMOHEHT CKOPOCTH

e Mcnonb3oBaHue rMAPOANHAMMYECKON aHANOMMN B 334a4aX NPOYHOCTH

e JlMHelHble ypaBHEHUA ANA NOTEHLMaNa CKOPOCTH

e MeToabl CHUXKEHUA MHTEHCUBHOCTM 3BYKOBOTO yAapa

e Mogenb Ppyaa naeanbHoro nponennepa

e HenuHenHble 3¢pdeKTbl B NOTEHLMANBHOM MOTOKE

e OnpegeneHune aspoAMHaMUYECKMX HArpy3oK

e  OCHOBHble a3pPOAMHAMUYECKME MOLENN KPbI/IbEB U OO BEMHBIX TEN

e  OCHOBHbIE YPaBHEHUA U FPaHUYHbIE YCI0BUA MEXaHWUKK CNJIOWHON cpeapl

e CTpyKTypa YMCNEHHbIX METOA0B

e Teopema obpaTMMoCTH

e TeopuA HeCTaLMOHApPHOIo NOTEHLMAIbHOIO NOTOKA

e TpexmepHblit meTog ocobeHHOCTElN B rMapoAMHaMUKe

e flBneHue 3BYKOBOro yaapa

OcHoBHas nuTepaTypa

1. H.A. ®abpwukaHT, AspoanHammka, T’MTTN, M, 1949.

2. /1. MpaHatnb, TnapoaspomexaHuka, U1, M, 1949,

3. T.KapmaH, CBepx3ByKOBadA asapoanHammka, UJ1, Mockea, 1948 r.

4. C.M. benougepkoBckuin, NccneposaHne Ceepx3BykoBon AapoanHamumkn Camonetos Ha IBM,
«HAYKA», M, 1983.

5. C.M. benougepKoBCKMii, A3poaMHaMUYECKME NPOU3BOAHbIE NeTaTeIbHOro annapaTta M Kpblia npu

[03BYKOBbIX cKopocTax, «HAYKA», M, 1975.



TexHUKa n meToAMKA aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHMUA

Lenb ancumnnmnHol:

- 03HaKOM/IEHWNE CTYAEHTOB C METOAAMMU U CPEACTBAMUN NPUKNALHOM (BbIMUCNTENIbHOW) FEOMETPUN,
NieXKallein B OCHOBE COBPEMEHHbIX CUCTEM MaLLUMHHOM rpadmkm u CAIMP. OCHOBHOE BHMMaHKe
YAENAETCA PACCMOTPEHUIO MHXKEHEPHbIX MEeTO40B reOMeTPMYECKOro NPOEKTUPOBAHUA COBMECTHO C

COBpPEMEHHbIM MAaTEMATUHECKUM alNnapaTtom ﬂpMKI’IaAHOﬁ reomeTpumn.

3a4a4m AUCUMNANHDI:

¢ bopmupoBaHMe 6a30BbIX 3HAHMI B 061aCTM NPUKNALHON FrEOMETPUN, BbIYUCAUTENBHON MaTEMATUKM
N FEOMETPUUYECKOro MOLENNPOBAHMA TEXHUYECKMX OOBEKTOB, a TaKKe NPMHUMNOB aBTOMAaTU3aLnK
NPOEKTUPOBAHMUA, CTPYKTYPbl U HAYYHO-METOANYECKMX OCHOB coBpemeHHbIx CAIP;

® 06y4YeHMe OCHOBAM reOMETPUYECKOTO NPOEKTUPOBAHNA TEXHUYECKUX 0O BEKTOB;

* 0b6yyeHMe pa3paboTKe YNCIEHHbIX METOA0B NPUKNAAHON reOMETPUN MPU PELUEHMU NPAKTUYECKNX
WMH}KEHEPHbIX 33424 U NOCTPOEHUN TEOMETPUYECKUX Moesiel B UHGOPMALIMOHHBIX CUCTEMAX;

* bopMUpPOBaHME HABLIKOB UCMO/Ib30BAHMA METOLOB NPUKNALHOM rEOMETPUN B

MHOroancumMninHapHbIX CCnegoBaHUAX NpPpuU NPOEeKTUpPOBaHUNA NeTatenlbHON TEXHUKMU.

B pesynbTaTe 0CBOEHWUA AUCLMMNIMHBI 0ByYatowmecs S0MXKHbI

3HaThb:

MECTO U POJib TEOMETPUYECKOTO MOAENNPOBAHUA B 3a4a4axX NPOEKTUPOBAHUA NeTaTeIbHOM
TEXHUKM, APYTUX TEXHUYECKNX 0OEKTOB;

coBpemeHHble Npobaembl reomeTpryeckoro obecneyeHms HaydHbIX UCCNEA0BaHMNA,
NPOEKTMPOBaHNA U NPOM3BOACTBA TEXHNUYECKUX OB BEKTOB;

MeToAbl U CPeAiCTBa FEOMETPUYECKOrO MOAENMPOBAHUA ANA HAYKMU U NPOU3BOACTBA, BOSMOMKHOCTH
W orpaHMYeHmns nporpaMmmHoro obecneyeHus NPUKIaAHON reomeTpum peanmsosaHHoro B CAMP;
Cnocobbl FEOMETPUYECKOTO NPOEKTUPOBAHUA NPUMEHUTE/ILHO K pa3paboTke 0OBLEKTOB
aBMALLMOHHOMN TEXHMKM, PACYETHOMY UHIKEHEPHOMY aHaNU3y, NPOM3BOACTBY, BKAIOYAA KOHTPO/Ib
TOYHOCTW M3roTOB/IEHMA B COMOCTAaB/IEHNUM C UCXOLHBIMU FEOMETPUYECKMMU MOLENAMY;
NOCTaHOBKY Npobaem B3auMOoAeNCTBUA Pa3/IMYHbIX AUCLMIMIMH aBUaLLMOHHOMN HAYKM B 3a4a4ax

nccnengoBaHMA U NPOEKTUPOBAHUA aBMaLI,MOHHOﬁ TEXHUKW;



B3aMMOCBA3M U PyHAAMEHTANIbHOE €ANHCTBO aBMALMOHHbIX AUCLUNANH.

YmeTb:

MCNONb30BaTb Ha NMPAKTUKE TEOPETUYECKNE KOMMNOHEHTbI HayKN: MOHATUA, CYXKOEHUA,
YMO3aK/OYEHNA, 3aKOHbI;

npeAcTaBUTb COBOKYNMHOCTb METOA0B U CpeacTB NpuKknagHon reometpun u CAMP;

MCNONb30BaTb COBPEMEHHbIE METOAbI NPUKAaaHON reomeTpun u CANP;

BbIAENATb [N1aBHble paKTOpbl NPU reOMETPUYECKOM MOLENNPOBAHUN TEXHUYECKUX OOBEKTOB U
dU3NYECKMX ABNEHMN, A TaKKe NOCTPOEHUN MHGOPMALMOHHBIX MOAENEN MO MHOTOMEPHbBIM MacCMBam
OAHHbIX.

Bnapetb:

npoBeAeHMeM KQaueCTBEHHOTO aHa/IM3a Pe3y/1bTaToB NOCTPOEHUA FEOMETPUYECKUX MOLENEN U
nyTen, B ciy4ae HeobXoAMMOCTH, NX LieSieHanpaBAeHHOoM yaydlatolwen mogmdpuKkaumu;
nHbopmaumeit o TpeboBaHUAX, NPeabABNAAEMbIX K TEOMETPUYECKUM MOLENAM CO CTOPOHbI
pa3IMYHbIX UCNONb3YOWMX UCLUMINH: B HAyYHbIX pacyeTax, NPOEKTUPOBAHNN N KOHCTPYMPOBAHUM,
MaLUMHHOM rpadmKe, MPOU3BOACTBE C UCMONb30BaHMEM 060pyaoBaHuA ¢ YIY;

HaBblKaMM CaMOCTOATEIbHOW pPaboTbl Ha COBPEMEHHOM KOMMbIOTEPHOM 060pYyA0BaHUM B

KomnneKkcHbix CAMP.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e [eoMeTpuA 1 ee MHKeHepHbIe NPUIOXKEHNA B HayKe M NPOMU3BOACTBE. 3a4a4u U NpeameT Kypca.
Cnocobbl npeacTaBaeHnsa reometTpuyecknx obbektTos B CANMP.

e MeToabl KOHCTPYMPOBAHUA KPUBBIX. MHTEPNONALUMOHHbIE MOAMHOMBI JlarpaH:ka, HbloToHa,
dpmuTa. MNapameTpuyeckune cnaaiiHbl, Kpusblie PeprioccoHa u besbe, B-cnnanHbl, NURBS.

e OCHOBHble reOMeTpUYECKME 3a4a4m g5 KPUBbIX. PacueT anddepeHLmanbHbIX XapaKTePUCTUK.
ONHamnyecKkne xapakTePUCTUKMN KPUBbLIX. DKBUANUCTAHTA. [MepeceueHnn Kpmabix. Ornbatowasn K
CEeMENCTBY KPUBbLIX. PaccTosiHMe OT TOUKKM A0 KpuBon. ConpsixkeHne KpuBbIX. PaccTosHme mexay
KPUBbIMU.

e  AHaNM3 rNaaKoCcTU KpMBbIX. MeToabl CrnaxKMBaHWA. AHaNM3 FNaAKOCTM KPUBOM, 3a4aHHOM
TabnmuHo. CrnarkmMeatoLasn annpPoKCUMaLMa NapameTpUYeckmnx cnaanHos. OTpaboTKka Kpueol B
WUHTEPaKTUBHOM PEXKMME.

e MeToabl MaTeMaTUYECKOro ONMcaHnA noBepxHocTel. MNosepxHocTn KyHca u FopaoHa.
MapameTpuyecknin bukybumyecknin cnnanH. CoctaBHble noBepxHocTn PeprioccoHa u besbe. B-
cnnaiHosas n NURBS - noBepxHocTn. OTpaboTKa 1 cornacoBaHMe KapKacHbIX KPMBbIX A/1A
NOCTPOEHUA NOBEPXHOCTU. YCNOBUA CONPAXKEHNA NOBEPXHOCTEN

e CrnaxkuBatolLas annpoKkcMmauma npu TabamyHom 3agaHum nosepxHocTu. PaceTHas
annpoKcMmaLma.

e OcCHOBHble reoMeTpuYecKMe 3a4a4m Ans nosepxHocTen. PacueT guddepeHLmanbHbIX U
METPUYECKUX XapaKTEPUCTUK. NepeceyeHne NOBEPXHOCTU C Pa3/IMYHbIMU FEOMETPUYECKUMMU



obbekTamu. MpeogoneHne CUHIYASPHOCTEN B 3aa4e nepeceyeHnsn. IKBUANUCTAHTHbIE
noBepxHOCTU. CONpAXKEHUA K KOMMNO3ULMAM NOBEPXHOCTEN

e MaTtemaTnyecKkne acneKTbl NPOrpaMmmupoBaHmna obpaboTkM NoBepxXHOCTEN Ha cTaHKax ¢ YMY.
MnaHnpoBaHue TpaekTopun 06paboTKM. MocTpoeHMe KBa3UIKBUANCTAHTHOM NOBEPXHOCTH
nepemeLLeHMA FreOMETPUYECKOTO LIEHTPa MHCTPYMEHTA. TpaeKkTopua 06paboTku B ycaoBuAX
orpaHuyeHuit. Cnocobbl obecneveHus besgedekTHoN 06paboTKM COCTaBHbIX MOBEPXHOCTEN.

e [eomeTpuyeckoe obecneyeHne aganTUBHbIX TeEXHONOTMI. NocnoliHoe aeneHne
reomeTpmyeckoin mogenm obbeKTa Ana 3agaHHOro HanpasaeHnsa. PopmnpoBaHUe TPAEKTOPUI
CKaHWPOBaHMSA BblAENIEHHOTO €10A (LUTPUXOBKA, CMMpPasb, C KOHTYPHOW 06BOAKOM, NO WaboHy).

e OCHOBbI U3MEPEHMUA CIOMKHbIX COCTaBHbIX NMOBEPXHOCTEN Ha NPOrpaMMUpPYEMbIX
N3MepuTeNbHbIX MalwnHax. CoBmeLLeHNe pe3ynbTaToB 3amMepa C MAaTEMATUYECKOM MOAENbIO
nsmepsemoro nsgenus. Owmnbka 6asnposaHma. OLeHKa 06beMa U3MepPEeHUIt 41 BblfBAEHMUA
owmnbKM 6asmpoBaHus. PazgeneHne norpewHocTen U3roTOBAEHHOM NOBEPXHOCTHM C
aspoAnHammnyeckol npodpuamposrkon. MeToamka UsmepeHma NOBEPXHOCTEN C
aspoaMHaMmnyecKkoi NPodUAMPOBKON (KPbIIO, NONACTb BUHTA, IoNaTKa BEHTUAATOpPa Uan
rasoTypbuHHoOro asurarens).

e [IpeobpasoBaHMe reOMeTPUYECKMUX ONUCAHNIM (MacluTabMpoBaHUSA, CABUT, BPaLLEHUS,
OTparkeHus, nepeHoc). KeatepHnoHbl. 0606LEeHHaA MaTpuLa npeobpasoBaHmsa. MNpoeKunu.
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