03.04.01 NMpuknagHble matemaTuka U pusmKa
OuHasa dpopma obyuenunn,2017 roga Habopa

AHHOTaUuK pabounx Nporpamm AUCLUNANH

A3spoauHaMMKa OpraHoB ynpaBseHus

Llenb gucunnanHol:

- 0O3HAKOM/NIEHMeE CTYAEHTOB C OCHOBAaMM NPUKIAAHOM a3poANHAMMUKM OPraHOB yNpasB/iieHNsA 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:

dbopmupoBaHue y cTyAeHTOB 6a30BbIX 3HAHWI B 061aCTV a3pOaMHAMUKM OPraHOB yNpaBaeHns
JleTaTesibHbIX annapaToB Pas/IMYHOrO HasHauyeHus (KnaccudurKaums opraHoB ynpasaeHus, NoHaTne

3¢ deKTUBHOCTU opraHa ynpasaeHusa, ero LWapHUPHOro MOMEHTa, UX 3aBUCMMOCTUN OT reoMeTpPUYEcKmnxX
napameTpoB U1 pexknma obTekaHua, cnocobbl NoBbIleHNA 3PpPEKTUBHOCTM OpraHOB ynpasaeHNa 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 06yYaloWMecs 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/eHUs
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:

KauyeCTBEHHO OLLEHUTb BAMAHUE MANIOr0 U3MEHEHNA 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 a3pOANHAMMKMN OpraHOB
ynpaBneHus;

HaBblKaMK 0CBOeHMA 60/1bLIOoro 06bema UHPopMauuu.

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e KnaccudumKaums opraHos ynpasneHua JIA

e A3poaMHaMUUECKME XapaKTEPUCTMKM PYEBbIX MOBEPXHOCTEN Ha npodue.

e AspoaMHamMMKa OpPraHoB MNPOA0/bHOIO yNpaBaeHMs.

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 OKO/IO- U 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 ONepeHuid Npu ManblX 403BYKOBbIX
cKopocTax

e AspoaMHamUyecKue XapaKTepPUCTUKM BEPTUKAIbHbIX ONepeHnii MaHeBPEHHbIX CAMONETOB

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

OcHoBHasa nuTepaTypa:

1. AspogMHammKa 1 AMHaMKUKa NoNéTa MarmcTpanbHblix camonétos. MockBa-leknH, U3aatenbcknin
otaen UATU — Asna-usgarenocrso KHP, 1995.

2. AspoanHaMMKa, YCTOMUYNBOCTb U YNPaBAAEMOCTb CBEPX3BYKOBbIX CaMo/1EToB. MocKBa, «Hayka»,

dunsmatrus, 1998.



AspoauHamuKa pakeTt

LUenb AMCUMNANHDI:

- U3N103KEeHMEe OCHOBHbIX Pe3y/IbTaTOB a3pOANHAMUKM PaKeT C Lebio NOArOTOBKM CTYAEHTOB K
NPUMEHEHUIO 3TUX PE3YNbTaTOB B NPaKTUYeckon paboTe no onpeaeneHuio aspoanHaMmnYeckumx,
NIETHO-TEXHUYECKMX XapaKTEPUCTUK, pa3paboTKe aspoamHaMUUYECKUX KOMMOHOBOK, UCCNeA0BaHMNIO

ANHAMUKUN NONETA N1IETATE/IbHbIX alNnapaToB.

3a4a4m AUCUMNANHDI:

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

[0BEeAEeHNI0 A0 CTYAEHTOB OCHOBHbIX MOAX0A0B K onpeAeneHuo NapaMmeTpoB U adpoanHaMNYECKUX
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
YCTOMUYMBOCTbBIO U YNPaBAAEMOCTbIO, AMHAMNYECKMMU 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, a3pOAMHAaMUYECKUX U NEeTHO-TEXHUYECKUX XapaKTEePUCTUK feTaTe IbHbIX

annaparos.

B pesynbTaTe 0CBOEHWUA AUCLMMNIMHBI 0ByYatowmecs S0MXKHbI

3HaTb:

OCHOBHbIE a3POANHAMMNYECKME CXEMbI IETATE/IbHbIX aNnapaTos;

MEeTO/AbI UCCNeA0BaHNA a3POAUHAMMUYECKUX XaPAKTEPUCTUK U MaTeMaTUYECKME MOLEH,
NPMMEHSAEMbIE B a3POAMHAMMKE PAKET;

CBA3b a3POAMHAMMUUYECKUX XapPAKTEPUCTUK C IETHO-TEXHUUYECKMMM XaPaAKTEPUCTUKAMMY,
YCTOMYMBOCTbIO U yNpaBasemocTbio J1A;

0COBEHHOCTM a3POANHAMMKM A,03BYKOBbLIX, OKO/I03BYKOBbIX M CBEPX3BYKOBbIX J1A;

OCHOBHbIE Pe3yNbTaTbl a3POANHAMMKM PaAKET N UX 3NEMEHTOB, a3poaNHAMMUYECKON NHTepdepeHLnn

PaKeT n Camos1eToB- HocuTEeNen.



YmeTb:

bopMyIMpoBaTb HAay4YHYIO 33434y Ha OCHOBE aHa/IM3a Uccaeayemon npobaemsi;
NO/1Ib30BaTbCA CBOMMM 3HAHUAMM ONA PeLIEeHNA HAYYHO-TEXHUYECKUX 3a4aY;
NPOBOANTb UCCNAEA0BaAHUA, AONONHAKOWME U NOBbIWatoWwme 3pGEKTUBHOCTb a3POANHAMMYECKOTO
SKCNepuUMeHTa;

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

NPUMEHATb NOJIyYEHHbIE 3HAHWA NPU pa3paboTKe U UCCNef0BaHUM a3POAMHAMUYECKUX
KOMMOHOBOK U onpeaesieHNN NeTHO-TEXHUYECKUX XapaKTEPUCTUK PaKeT.

Bnapetb:

HaBblKaMM NOCTAHOBKM 3aay a3pogmuHamMmunKn J1A;

aHaNM30M 0COBeHHOCTelM aspoaMHAMMKK JIA B LLMPOKOM AManasoHe PeXKMMOB MOJETa;

HaBblKaMM peLueHna NPUKNALHbIX 33434 adpoanHammku 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 aapornapoaMHaMUYECcKUil UHCTUTYT MMeHun 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. AspoauHaMKKa, YCTOMYMBOCTb M YNPaBAAEMOCTb CBEPX3BYKOBbIX camoeToB. Moa pepakumei 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
Pa3NIMUHbIX peXknmax nosiéta (npu pasnmuHblx yncaax M, Re, yrnax ataku, CKOJIbKeHUR), BAUAHUEM
3TUX ABJIEHMI Ha a3POANHAMUYECKMNE XaPaKTEPUCTUKM CaMONETA, C pe3ybTaTam SKCNePUMEHTa/bHbIX
nccnenoBaHMM aapoaMHAMUYECKMX XapPaKTEPUCTUK Modenen CamoIETOB Pa3/IMYHbIX CXEM U

TeopeTn4eCKMMnN MmeTogamun nx nccaenoBaHumA.

3a/aun AUCLUNINHBI:

dopmumpoBaHue y CTyAeHTOB 6a30BbIX 3HAHWUI B 061aCTV NPUKAAAHON aspoaMHAMUKN CaMOETa;
03HAaKOM/IEHUE CTYAEHTOB C XapaKTePOM U3MEHEHUA a3POANHAMUYECKUX XapaKTePUCTUK CaMONETa
npu U3meHeHUn yucen M u Re NonéTa, yrioB aTaku U CKOJIbKEHUS, C 3aBUCUMOCTbIO OT
reomeTpUYeCcKUX NapameTpoB CaMOETa;

u3yyeHue TeopeTUYecKMx MeToa0B onpenesieHUa adpoAuHaMUYECKMUX XapaKTepUCTUK CaMONéTa 1

€ro a/1IeMeHTOB.

B pesynbrate 0CBOEHMA AMUCUUNANHBI 0ByYaloWwmecs AOMKHbI

3HaTb!

onpeneneHna OCHOBHbIX CUCTEM KOOPAMHAT, UCMO/Ib3YeMbIX B MPUKNALHOMN a3poaMHAMUKeE
caMonéTa, Ha3BaHMA NPOEKLNA a3POANHAMMUYECKOW CUIbI U MOMEHTA Ha OCK 3TUX CUCTEM,
onpeaeneHuna 1 NOPALOK BEINYNH a3POANHAMUYECKUX KOIDDULIMEHTOB;

aspoauHaMuYecKue ABAeHUA, NTpoucxoaaLume npu ob6TeKaHMM camoETa BO3AYLIHbIMU NMOTOKAMU U
NX BANAHWE HA €ro aspoANHAMMYECKNE XapPaKTEPUCTUKN;

dyHOaMeHTaNbHble YPaBHEHUA a3POANHAMUKM A/1A Pa3/IUYHbIX MOZeNel CNOLWHON cpeabl;
TeopeTuyeckme MeToAbl onpeaeneHna aspoaMHaMUYECKUX XapaKTEPUCTUK CaMONéTa U ero
3N1EeMEeHTOB;

XapakTep 3aBUCMMOCTU a3pOAMHAMUNYECKNX XapaKTEPUCTUK camo1éTa OT uucen M n Re nonéra;
XapaKkTep 3aBUCMMOCTU a3POAMHAMUYECKUX XapPaKTEPUCTUK CaMONETa OT ero reomMmeTpuyYeCcKnx

napameTpoB.



YmeTb:

aHaNM3MpPOoBaTb Pe3y/ibTaTbl SKCNEPUMEHTANbHbIX UCCAEA0BAHMUIA a3POANHAMUYECKUX
XapaKTePUCTUK Moenein caMoNETOB B a3poauHaMmUYeckux Tpybax, yKasbiBas Ha BEPOATHbIE
a3pOoANHAMMNYECKME NPUUYNHBI U3MEHEHMUA a3POAMHAMUYECKUX KOIOPULMEHTOB NPU U3MEHEHUN
napameTpoB NOTOKA, YI/10B aTaKN U CKOJbXKeHUA;

OLEHMBATbL a3pPogMHAaMMYecKne KoaddULUMEHTbI KOMNOHOBKM NyTeM nNepecyéTta ¢ 6n3Koro
NpoTOTMNY;

BbIBOANTb OCHOBHbIE YPaBHEHMA a3poAMHAMUKM U MOHUMATb UX GU3NYECKUX CMbIC/I.
Bnagpetb:

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

HaBblKaMM TEOPETUYECKOTO aHaM3a pPeasibHbIX 33434 NPUKIAAHOW a3poaANHAMUKY;

HaBblKamu ocBoeHMA 6onblworo ob6bema MHGoOpMaLUK.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

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

e (CBOWCTBA *KMOKOCTEN: TEKYYECTb, BASKOCTb, CXKMMAeMoCTb. CBOMCTBa TEHYEHUI: TeYeHNA
JNlAMUHapHble U TypbyneHTHble. MorpaHnyHbIN CIOM.

e (deHOMEHOIOrMYECKOE ONUCaHME a3POANHAMUYECKUX ABEHUIA, BOSHUKAOLWMX MPU 06TEKAHMM
CaMO/IETa M €ro 3/1eMeHTOB BO3AYLLUHbIM NOTOKOM. Kpblnosoii npodub B JO3BYKOBOM,
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 KPbIJIO YMEPEHHOTO
YOJMHEHMUA C KOPHEBLIM HAMbIBOM B 4,03BYKOBOM NoToke. O6TeKaHMe 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 U3MEHEHMUA SHEPTUN.

e [lpocTeiiwme mogenn Kugkmx cpes,. NaeanbHasa *KUOKOCTb M TEH30P HANPAXKEHUN A8 Heé.
Bs3Kan (HbIOTOHOBCKaAs) KUAKOCTb M TEH30P HANpPSXKEHUN ana Heé. MuaKocTb, nogumHAWanca
3aKOHy TennonpoBogHocT Pypbe. Hecxknmaemas u cKMmaemas }Xungkoctu. Cnuctema
YPaBHEHUIN rTMAPOANHAMUKM UAeanbHOM HETENONPOBOAHOM KUAKOCTU M MOCTaHOBKA 33434
Ana Heé. CucTema ypaBHEHUM rMAPOAMHAMUKM BA3KOM TENIONPOBOAHOM KUAKOCTU U
NMOCTAHOBKA 3aZa4M AN Heé.

e [MapomexaHuKa MaeanbHOM XUAKOCTU. MHTerpaabl CUCTEMbI YPaBHEHWUI TMAPOANHAMUKM
naeanbHol xugkoctu. MHTerpan bepHynnu. UHTerpan NlarpaH:Ka. UHTerpan diinepa-bepHynnu

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

e BuxpeBble ABUKEHMA NaeanbHOMN KUAKOCTU. Teopema TomcoHa. Teopema JlarpaH:Ka. Teopembl
lFenbmrosibua. Teopua Kpblla KOHEYHOTO pa3maxa.



e ToHKOe Kpbl0 KOHEYHOro pa3maxa B J03BYKOBOM MOTOKe rasa.

e [loTeHUMan CKOPOCTN TOYEYHOrO UCTOYHUKA B CBEPX3BYKOBOM MOTOKE NAeanbHOro rasa. ToHKkoe
KpblJ10 KOHEYHOrO pa3maxa B CBEPX3BYKOBOM MOTOKE UaeasibHOro rasa.

e ConpoTtusneHune camonéta Npu CBEPX3BYKOBbIX CKOPOCTAX. BonHoBOe conpoTtusneHue. 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.

2. 3wnm X., Nangan M. AapogmHammnKa KpblabeB M KOPNycoB sieTaTesibHbIX annapatos. Mo-cKBa,

«MawwuHocTpoeHune», 1969.

A3spoanHamunyecKkoe NpPoeKTUPOBaHUE NACCAXKUPCKUX CAMOIETOB

Lenb AUCUMNANHDI:

- 3HAKOMCTBO CTYAEHTOB C METOAaMMN M METOANKAMM a3POANHAMMUYECKOTO NMPOEKTUPOBAHNA KPbl/beB U
APYrvX 3N1eMeHTOB /ieTaTebHbiX annapatos (/TA). OcHoBHOe BHUMaHWe yaenaeTcsa Leaam
a3poANHAMMUYECKOro NPOEKTUPOBaHUA, MeToAaM onpeaeneHna aspoanHaMUYECKUX XapaKTEPUCTHUK,
cnocobam cHUMXeHMs conpoTneaeHus J1A, a TakxKe NpAMbIM, 06PaTHbIM M ONTUMMU3ALMOHHbIM
MeToAam YNCAeHHOM aspoanmHammnkn. CoaepikaHne Kypca BbipabaTbiBaeT y CTYAEHTOB NOHMMaHNe
OCHOBHbIX NOAX0A0B, MPUMEHAMbIX B a3POANHAMNYECKOM NPOEKTUPOBAHMUMU, UMEIOLLLIUXCA Npobiem U

nepcneKkTUB pPasBUTUA aspoanHammkm JIA n ymcneHHbix metonos CFD.

3agauv gUCUMNANHDI:

¢ dopmmpoBaHue 6a30BbIX 3HAHMIA B 061aCTU a3POAMHAMMKIN NeTaTeIbHbIX annapaTos, Kak
ANCLMNAVHDBI, MHTErpupyowei obuedrsnyeckyro 1 obLLeTEeOPEeTUYECKYIO NMOATOTOBKY GU3NKOB U
obecneuymBatoLLeil TEXHOIOTMYECKME OCHOBbI COBPEMEHHbIX MHHOBALUMOHHbBIX cdhep AesTeNIbHOCTY;

e 0byyeHue CTyAEeHTOB NPMHLMNAM METOAMK a3PO0ANHAMMNYECKOTO NPOEKTUPOBAHUSA U BbiABAEHME
0COBEeHHOCTEN UX NPUMEHEHMUS;

¢ dopmmpoBaHMe NOAXOA0B K BbIMOJIHEHWUIO UCCIEA0BAHUIN CTYAeHTaMM B 06/1aCTV aspoaANHAMUKM U

a’poaAnHaMMn4eCKOoro NnpoeKTnpoBaHMA neTtatenlbHON TEXHUKMW.



B pe3synbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWmMecs A0NXKHbI

3HATb:

B3aMMOCBA3UN U PYHAAMEHTANIbHOE €AMHCTBO aBMALMOHHbIX ANCLMNANH, MECTO U POJIb
a3poaNHAMMKKM B 334a4axX MPOEKTUPOBAHNUA NeTaTe/IbHOM TEXHUKM;

CBOMCTBA CN/IOLHOM cpeabl U 3aKOHbI COXPAHEHMUS;

OCHOBHble 3aKOHOMEPHOCTM MPOTEKAHUA N 3aBUCUMOCTU a3POAMHAMMNYECKMX XapaKTepUCTUK J1A
OT reOMeTPUYECKMX NapaMeTpPoB 1 NapameTpos cpeabl ( o, M, Re 1 ap);

TeopeTUYECKMe MOAE/NM NPOLECCOB 06TEKAHNA 3/1EMEHTOB JIeTaTe/IbHbIX annapaTtos;
cCoBpeMEHHOE NON0XKEeHUE el B YAC/NEHHDbBIX U SKCNEPUMEHTA/IbHbIX UCCNeA0BaAHNUAX
a3pOaNHAMMYECKUX XapPaKTePUCTHK;

OCHOBHbIE CNOCO6bI YNYYLWEHUA TEX UM UHBIX a3POANHAMUYECKUX XapaKTePUCTHUK;

OCHOBHbI€ YUC/IEHHbIE MHCTPYMEHTbI a3pOAMHAMMUYECKOro MPOEKTUPOBAHMUA.

YmeTb:

3$HEKTUBHO UCMONBL30BaTb Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAaYKW: MOHATUA, CYXKAEHUA,
YMO3aK/l0YeHUA, 3aKOHbl;

no/1b30BaTbCA CBOMMMU 3HAHUAMU ONA pelleHnA CbYHp,aMEHTaﬂbeIX M NPUKNagHbIX 3a4a4 U
TEXHO/IOTMYEeCcKMX npobnem;

BbIAENATb rNaBHble GaKTOPbI NPU MOAENMPOBAHUMN 0BTEKaHUA peanbHbIX PU3NUECKMX 0BBEKTOB;
0CBauMBaTb HOBble NpeAMETHble 06/1aCTU, TEOPETUYECKME NOAXOAbl U SKCNEPUMEHTA/bHbIE
METOAUNKM;

3 HEKTUBHO UCMONB30BaATb COBPEMEHHbIE YUC/IEHHbIE MeTOAbl, UHHOPMALIMOHHbIE TEXHO/IOTUN U
KOMMNbIOTEPHYIO TEXHUKY ON1A OOCTUXKEHUA HeO6XO,£I,VIMbIX TeopeTnvyeCKnx n NpuKNagHbIxX
pe3y/bTaToB;

MHTEPNPETUPOBATL PE3Y/IbTaTbl IKCNEPUMEHTA NPU CPABHEHUU UX C PACYETOM.

Bnagetb:

KY/NIbTYPOWM NOCTAaHOBKMU U MOAENNPOBaHUA 33434 NPUKIALHON a3pOoaUHAMUKMY;

MHdOopMaumelt 0 TOYHOCTU pacyeTa M 061aCTU NPUMEHUMOCTM Pa3INYHbIX YNCEHHbIX METOA0B
aspoaNHAMUKK;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl HA COBPEMEHHOM KOMMbIOTEPHOM 060pYyA0BaHMMK;
HaBblKaMM CaMOCTOATE/IbHOTO aHa/iM3a CTaTei No TeMaTUKe a3pPOoaANHAMMUUYECKOro NPOEKTUPOBAHMSA;
HaBblKaMM CaMOCTOATE/IbHOM paboTbl B HTEpHETE;

HaBblKaMu FpaMOTHOﬁ 06pa6OTKM pe3ynbTaTtoB OnbiTa U CONOCTAaBAEHNA C TEOPETUHECKMMU OAHHBIMUA.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

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

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

e BuAabl a3poaMHaMMYECKOro conpoTmeaeHus. NMpodunbHoe conpoTUBAEHNE U CNOCODLI ero
yMeHbLIeHUA.

e  UNHAyKTMBHOE conpoTuaaeHue JIA 1 cnocobbl ero ymeHblUeHuUs.

e BosiHOBOe conpoTusneHue JIA 1 cnocobbl ero yMmeHbLIEHMA.

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

e KnaccuouKaumsa npambIX METOA0B a3POAMHAMMUYECKOTO pacyeTa U peKoMeHAaumm no mx
NPUMEHEHWIO.

e KnaccuouKaumsa obpaTHbIX MeToLoB. MeToabl OCTaTOYHOW KOPPEKLMM.

e Mcnonb3oBaHWe 06paTHbIX METOLOB ANA NPOEKTUPOBAHMA KPbINIbEB MAarncTpasibHbIX CAMOIETOB

e (0630p MeTOA0B YNCNEHHOM ONTUMM3ALMU. TeHETUYECKME METOAbI.

e [1ByxypoBHEBble METOAbl ONTUMMU3ALMN B 3343a4aX adPOANHAMMUYECKOrO MPOEKTUPOBaHNA

e  ONTMMM3aLUMOHHbIE METOAbI Ha Ha3e pelleHMs CONpPAXKEHHbIX 3a4ad.

e  B3aMMOCBA3b ONTUMM3ALMOHHbBIX N 06PaTHbIX METOA0B NPOEKTUPOBAHMS.

e [lpoeKkTMpoBaHMe NPOdUNA C Y4ETOM MHOMKECTBA KPUTEPUEB U KOHCTPYKTUBHbBIX OrPaHUYEHNI
MpY NOMOLLM ONTUMM3ALMOHHOM NpoLeaypbl.

e 0Ocob6eHHOCTV a3poANHAMMYECKOTO MPOEKTUPOBAHNA MArnCcTPasibHbIX MNAaCCarKMPCKUX
camoneTos. [prmepbl NPOEKTMPOBaHUA a3POANHAMUYECKON KOMMNOHOBKM CaMO/1IeTOB
Pa3/IMYHbIX CXeM

e HeTpaguumoHHbIE CXeMbl leTaTe IbHbIX annapaToB. MepcneKkTUBbI Pa3BUTUA TPaXKAAHCKOM
aBMaumm.

OcHoBHasa nuTepaTypa:

1. H. C. ApxkaHukos, I.C.CagekoBa. AapogmMHaMKMKa neTaTeNbHbIX annapaTtos. M.: Beicwas wkona,
1983.

2. AspoMHaMMKa U AMHAMMKA NOAETA MarMcTpasbHbix camoneToB. MNog pepakumeli IN.C.bowreHca.
MockBa-leKkuH, 1995.

3. 2. TopeH6uUK. MNpoeKkTpoBaHNE A03BYKOBbIX camonetos, Mocksa, “MALUMHOCTPOEHUE",
1983.

4. T.U.lurym. AspogmHaMmKa U gMHaMUKa noJsieTa TypbopeakTMBHbIX camosieToB. MOCKBa,
“TPAHCMNOPT”, 1979.

5. Mpobnembl co3aaHUA NepcnekTUBHOM aBUALMOHHO-KOCMUYECKOWN TeXHUKU. COOpHUK. MOCKBa,
®U3MATINT, 2005

6. A.J1.boncyHoBcki, H.M.By3oseps, B.A.bapuHos, C.1.Ckomopoxos, K0.H.YepHaBCcKux.
MpoeKkTMpoBaHME a3pOoANHAMMUYECKOM KOMMNOHOBKM NAaCCaXKUPCKUX U TPAHCMOPTHbLIX CAMOJIETOB.

MNOJIET, tobuneliHbiii Bbinyck, 2008.



BecnunOTHbIN NeTaTeNbHbIN annapar ¢ 3/IEKTPUYECKOM CUN0BOI YCTAaHOBKOM

LUenb AMcumnanHbl:
- 3HAKOMCTBO CTYZ,EHTOB C OCHOBaMM NPOLLECCa NPOEKTUPOBAHMA ANCTAHLMOHHO MUNOTUPYEMbIX
JleTaTesibHbIX annapaToB C 3/IEKTPUYECKOM CUIOBOM YCTAHOBKOM, @ TaKXKe CMeXHbIX ancumnamH. Kypc

COAEPKUT KaK TeopeTnYecKkme OCHOBbI NPOEKTUPOBaHMA J1A, TaK U NPAKTUYECKNE 3aHATHUA.

3a4a4m AUCUMNANHDI:

dbopmmupoBaHue y cTyaeHToB 6a30BbIX 3HAHWUI B 061aCTN NpoeKTUpoBaHuA J1A;
npuobpeTeHne TeOPETUYECKUX U NPAKTUYECKUX 3HAHWUI B 061acTn npoekTupoBaHua J1A;
OKa3aHWe KOHCYNbTAaUMM M NMOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX TEOPETUYECKUX U

3KCMepMMEHTaIbHbIX UCCNef0BaHMI B 061acTh NpoekTupoBaHua J1A.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

dyHAaMeHTaNbHbIE NOHATUA, 3aKOHbI, TEOPUM KNAaCCUYECKOW U COBPEMEHHOW GUMNKMY;

NOPAAKMN YNC/IEHHDbIX BE/IMYUH, XapaKTePHble A/1A Pa3/INYHbIX Pa3aenos GU3nKu;

coBpemeHHble Npobaembl PU3NKKU, MaTEMATUKW;

COBpPEMEHHOE NoN0XKeHUM gen B obnactm npoekTuposaHua J1A.

YmeTb:

abCTparMpoBaTbCsA OT HECYLLLECTBEHHOTO NPU MOAEIMPOBAHUN PeasibHbIX GUIUYECKUX CUTYaLMIA;
no/1b30BaTbCA CBOMMMU 3HAHUAMU ONA pelleHna beH,D,aMGHTaanbIX M NPUKNAgHbIX 3a4a4 U
TEXHO/IOTMYECKMX 3aayY;

[enatb NpaBuJibHbIE BbIBOAbI U3 CONOCTAB/EHUA Pe3y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
npon3BoAnUTb YNCNNEHHbIE OLLEHKN NO NOPAAKY BENIMYNHDI;

[enaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoe K NpeaeibHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAOETb B TEXHUYECKUX 3343a4ax GM3MYECKOoe coaepKaHue;

ocBauBaTb HOBble NpeaMeTHble 061acTH, TeOpeTUYEeCKME NOAXOAbI U SKCNEPUMEHTaIbHbIE
MeTOAMKM;

3¢ deKTUBHO MCcNoNb30BaTb MUHPOPMALIMOHHbBIE TEXHOOTUM U KOMMBIOTEPHYIO TEXHUKY ANA

AOCTUNXKeHUnA HEO6XOAMMbIX TEOPETUYHECKUX N NPUKNAOHbIX Pe3ynbTaToBs.



Bnagetb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B Nabopatopum u MHTepHeTe;

KY/NIbTYPOW NOCTAaHOBKM U MOAENNPOBaHUA GpU3NYECKMX 3aaY;

HaBblKaMM rPamMOTHON 06PabOTKM Pe3yNbTaTOB OMNbiTa M CONOCTaBAEHMA C TEOPETUYECKUMM
OaHHbIMU;

NPaKTUKOWN UCCNEA0BaAHUA U PELIEHNA TEOPETUYECKUX U NMPUKNALHbIX 3aaY;

HaBblKaMU peLIeHNA peasibHbIX 3a4a4 NPOEKTUPOBAHUA NA.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BsegeHue. OCHOBHbIe 3Tanbl NpoekTupoBaHua J1A.

e PesynbTaTbl ONTUMM3ALMN TPAEKTOPMM NONETA U KOHCTPYKUmn OMA.

e Tunbl AMNAA. CTaTUCTMKA CYLLLECTBYHOLWMX annapaTos.

o [IpegBaputenbHoe npoekTMposaHue JlA.

e OcHoOBHble 3aBUCMMOCTU ANna npoektTuposaHua AMA. Kpbiio.

e OcHOBHble 3aBUCMMOCTU ANnA NnpoekTuposaHua AMNJIA. dneKTpruyeckana cMnoBan yCTaHOBKaA.
e YcTonumBocTb 1 ynpasnaemoctb AMNJIA. banaHcnposka AMNNA.

e JnemeHTapHas 6a3a. HazemHasa cTaHums.

e [IpoekTuposaHue AMJIA noa 3agaHHble TpeboBaHMA.

OcHoBHasa nuTepaTypa:

1. bagsrnn A.A., Erep C.M., MuwmH B.®., Cknancknin ®.U., PomunH H.A. «poekTpoBaHme
camonetos» - M., MawuHocTpoeHue, 1972 r.

2. bagarnH A.A., Myxameos ®.A. «lpoeKTMpoBaHMe Nerkmx camonetos» - M., MalwmnHocTpoeHme,
1978r.

3. bpycos B.C., NeTpyuuK B.I., Mopo3os H.U. «AspoanHammKka n guHammka noneta
Ma/siopasmMepHbIX 6ecnMNoTHbIX 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 N.A. n gap. «AapognHamunka camoneta» - M., MawmnHocTpoeHume, 1993

13. AspoauHamuKa M AMHaMUKa NonéTta marmcTpanbHbix camonéros/noa.pea. I.C. BlowreHca. -

M3patenbcknii otgen UATU, 1995

B3auMmogeiicTBue sieTaTeIbHbIX annapaToB C OKpY:Kalowei cpeaoi

Llenb gucunnanHol:

- 3HAKOMCTBO CTYAeHTOB C OCHOBaMM B3aMMOAENCTBUA NeTaTe/IbHbIX afnapaToB C OKPYyrKatoLel
cpenok (aKycTuyeckoe UsyyeHne, SMUCCUA 3arpAsHAIOLWMX BELLLECTB, BO34eNCTBME Ha KAMMaT,
NoHusnpytowee GoHOBOE, KOCMUYECKOE MU3/IYYEHUNE), a TaKKe C OCHOBaMU onpeneneHus

AEeMACKMPYIOLLMX NPM3HAKOB JIeTaTe/IbHbIX annapaTos Npu noaete B atmocoepe.

3agaum ANCUMNANHDI:

OLLEHKM LIyMa NeTaTesibHbIX annapaTtoB Ha MECTHOCTY;

OLLEHKM XapaKTEPUCTUK IMUCCMM 3arpA3HAIOLLMX BELLLECTB NPW NosieTe eTaTelbHbIX annapaTos B
aTmocdepe € UCNoNb30BaHMEM YINEBOAOPOAHOMO U anbTepHaTUBHbIX BUAOB TOMN/NBA;

OLEHKMN BO3AEMUCTBUA MOHU3UPYIOLLETO U3/Iy4EHMA Ha SKMMNAXKKU U NACCaXKMPOB N1eTaTe/IbHbIX
annapaTos;

METO/1bl CHUXKEHUA BO3ENCTBMA /IeTaTe/IbHbIX annapaToB Ha OKPYKaIoLLYIO cpeay;
METOANYECKNE NOAXOAbl K ONpeae/IeHUI0 YPOBHEN 3aMETHOCTU NIETATE/IbHbIX annapaTos B
PagMONOKALMOHHOM M ONTUYECKOM AMaNa30Hax AJIMH BOJH;

MeTO4bl CHNXKEHUA 3aMETHOCTU NIeTaTE/IbHbIX annapaToB.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoLMecs A0NXKHbI

3HATb:

byHAaMEeHTaIbHble NOHATUA, 3aKOHbI, TEOPUUN KNACCUYECKOM M COBPEMEHHON PU3UKK;

NOPAAKMN YNCNEHHbIX BE/IMUNH, XapaKTepHble ANA Pa3/INYHbIX pa3aenos GU3MKuY;

CoBpeMeHHble Npobaembl PUINKU, MATEMATUKU, TEXHUKU;

COBpPEMEHHOE NOJIoXKEHWE Aen B Npobieme BO3AENCTBUSA eTaTe/IbHbIX anmnapaToB Ha OKPY»KatoLwyto
cpeay;

COBpPEMEHHOE NOJIoXKEHME Aen B Npobaeme 3aMeTHOCTH JieTaTe IbHbIX annapaTos.

YmeTb:

No/ab30BaTbCA CBOMMMU 3HAHMAMM ANA PELIEHNA 3a4a4 MOAE/IMPOBAHMUA 1eTaTeIbHbIX annapaTos
KaKk 06 bEKTOB BO3AEMCTBUA HA OKPYKaloLLyo cpeay;

OenaTtb NPaBu/bHbIE BbIBOAbI M3 CONOCTABNEHMA PE3Y/IbTATOB TEOPUM U SKCNEPUMEHTA;

BMAETb B TEXHUYECKUX 3aa4ax GU3NYECKOe CcoaeprKaHue;

0CBauBaTb HOBblE NpeAMeTHble 061aCTU, TEOPETUYECKUE U NPUKNAAHbIE NOAXOAbl U METOAMKM.
Bnagetb:

HaBblKaMM 0CBOEHUA 60/1bOro o6bema nHbopmaLmu;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl B labopaTtopum u UHTEpHETE;

KY/1IbTYPOM NOCTAHOBKU M MOAENUPOBaHUA PUINYECKMX 3aay;

HaBblKaMM rPAaMOTHON 06PabOTKM pe3yNbTaToOB ONbITa M CONOCTABAEHNA C TEOPETUYECKUMMU
OaHHbIMU;

ﬂpaKTMKOﬁ nccnengoBaHMA U pelleHnAa NpuKnagHbiX 3a4a4d.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e OcobeHHOCTM BO34eNCTBMA aBMALLMOHHOIO TPAHCMOPTa Ha OKPYKaloLLyto cpeay (Bo3gencrame
Ha BOAHY!O cpeay, Ha NoyBbl, Ha aTmocdepy).

e  NCTOYHMKM 31EeKTPOMArHUTHbIX NONEN NPU aBMATPAHCNOPTHbIX Npoueccax. MeToabl 3alUunTbl OT
BPEeAHOro BO34eNCTBUA INEKTPOMArHUTHbIX NoNeN.

e Bo3aeincTBME KOCMUYECKOTO M3/1yYeHUs Ha aTmocdepHble fieTaTesIbHble annapaTtbl U UX
3KMNaXM.

e  3MucCUA BPeaHbIX BELLECTB aBMALLMOHHbIM TPpaHCNOpPTOM. HopmupoBaHue amuccmm
aBMaLUMOHHbIX ABuUraTenen.

e MeToAabl CHUKEHMA SMUCCUM BPEAHBIX BELWLECTB (MPU NPOEKTUPOBAHWUM feTaTe bHbIX annapaTos
W UX Noc/ieayoLwei aKcnayaTaumum).

e MeToabl MOLENMPOBAHMA BO34ENCTBMA aBUALMOHHOTO TPAHCTMOPTa Ha OKPYHKAIOLLLYtO cpeay.
KpuTepum oLLeHKMN 3KOIOTMYECKOM YNCTOTbI JIeTaTe/IbHbIX annapaTos.



e  /ICTOYHMKM LIyMa NpY aBMaTPAHCNOPTHbIX Npoueccax. OCHOBHble PUINYECKME XapaKTEPUCTUKM
aBMaLMOHHOrOo Wyma (cnocobbl Ux onpegeneHuns). HopmmpoBaHue U KOHTPOIb aBUALMOHHOTO
LUYMOBOTO BO3ENCTBUA Ha OKPYKAIOLLYIO Cpeay.

e MeToabl yMeHbLIEHWA aKyCTUYECKOTO BO3AENCTBUA IeTaTebHbIX annapaTos (npu
NPOEKTUPOBAHMM NIeTaTeIbHbIX annapaToB M UX NOCAeAYOLWEeN SKCHAyaTaLmm).

e  dusmyeckne ocobeHHOCTM GOPMUPOBAHUSA 3BYKOBOIO yaapa. KOHTpob BO34ENCTBMA 3BYKOBOTO
yOapa Ha YenoBeEKa U OKpy»Katowyto cpeny. MeToabl yMeHbLUEHWA 3BYKOBOIO yAapa.

e CneumanbHble BONPOCHI NpoekTupoBaHuaA JIA. MpuHumMnbl pagmonokaumn. MpumeHeHne
pPaAnoNOKaLMM B FPAXKAAHCKUX Lensx. NpumeHeHWe pagnonoKaumm B BOEHHbIX LEeNax.
Pa3ButMe KoHLenuuMii obHapyXKeHus (NpoHNUKHoBeEHUS) BoeBbix J1A.

e YpaBHeHWe JaNbHOCTM PaAMOoKaUmMK. Blanmoaencreme paamMoBosH C NOBEPXHOCTLIO JTA.
3ddeKTmMBHan naowaab paccesHua (3MP). Mpumepbl 3HaYeHU IMP.

e  OCHOBHble MeXaHM3Mbl PAacCeAHMA NEKTPOMArHUTHOIo nsnyyeHuna. CekTopbl ANA onpeaeneHns
OlNP. BepoATHOCTHbIE XapakTepnctmukm IM1P.

e JKcnepuMeHTasibHble AMHAMUYECKME METOAbI U CTaTUYeCKne metoabl uamepenua IMP.
Kputepmn nogobus.

e YucneHHble metoabl moaenmposanHus IMP. flyuesblie (O, IMA) n BonHoBble (PO, PTA) meToab!.
MeToz cynepnosnumnm peLleHnii.

e Metoabl ymeHblweHna NP npu npoekTMposaHum J1A.

e 3ameTHOCTb JIA B ONTUYECKOM AMana3oHe.

OcHoBHas nuTepaTypa:

1. KoHcneKT nekuun.

2. BypuueHko J1.A., EHeHKoB B.T., HaymeHko N.M., MpoToepelicknin A.C. OxpaHa OKpyrKatoLLein
cpenbl B rpaxgaHckoi asnaummn. M. MawmHocTpoeHue, 1992. 320 c.

3. MyHuH A.T., Ky3HeuoB B.M., JleoHTbeB E.A., A3poanHammnyeckme UCTOYHUKN Wwyma. M.:
MawwnHoctpoeHune, 1981.

4. depepanbHblii 3akoH «O6 oxpaHe oKpyKatowen cpeabl» Ne 2060-1. M., 1992, 64 c.

5. FocypapcTtBeHHbIn ctaHaapT CCCP FOCT 17.2.2.04-86. «OxpaHa npupoabl. ATmocdepa.
[suratenu ra3oTypbUHHbIE CAMONETOB rpaxAaHCKoOM aBMaumm. Hopmbl 1 meToapl onpeaeneHus
BbIOPOCOB 3arpAsHatowmx sewects». M. U3a. ctaHgapTos, 1986, 32 c.

6. ABMaLMoHHble MpaBuna, yactb 34 «OxpaHa oKpyKatowen cpeabl. Hopmbl amunccnn ans
aBMaUMOHHbIX ABuraTenen» (AM-34), 2001, 11 c.

7. MexayHapoaHble CTaHAaPTbl U pekomeHAyemasn NpakTMKa «OxpaHa OKpy»KatoLen cpeabl».
MpunoxkeHune 16 K KOHBEHLMN O MeKAYHApoaHOM A, TOM 2, K IMUCCUA aBMALMOHHbIX ABUraTenemn»,
MoHpeans, 2-e usga., 1993, 96 c.

8. MpunoxeHne 16 K KOHBEHLMM 0 MeXKAYHapPOAHOMN rpaXkaaHcKon asmaumn 1.1, dImuccms



aBMAUMOHHbIX ABuUraTeneit. OXxpaHa OKpYrKatoLLel cpeabl, MeXayHapoaHble CTaHAaPTbl U
pekomeHayeman npaktuka (MKAO).

9.TOCT 17.2.204-86. [ipuraTteniv ra3oTypbuHHbIE CAaMOJIETOB rpakKAaHCKOM aBMauum. Hopmebl 1
MeToAbl onpeseneHnsa BbiIOPOCOB 3arpA3HAOLWMX BELLECTB.

10. CnpaBoyHUK no pagmonoKaumu. Mog peq. M. CKonHuKa. 1.1 OcHoBbl pagnonokaumum. M.

CoseTtcKoe pagmo. 1976.

BoeHHaA noArotoska

Lenb AUCUMNANHDI:
MosyyeHne HeobXoAMMbIX 3HAHUI, YMEHWI, HABbIKOB B BOEHHOM 06/1aCTN B COOTBETCTBUM C
M36paHHON BOEHHO-YYETHOM CneumanbHOCTbIO "MaTemaTuyeckoe, nporpammHoe 1 MHGopMaLMoHHOe

obecneyeHne GYHKLMOHNMPOBAHUA aBTOMATU3NPOBAHHbIX cucTem".

3a4a4m AUCUMNANHDI:

1. MpoxoKAaeHne CTyaeHTamMmu AncumnnianHbl "O6LecTBeHHO-rocy4apCcTBEHHAn NoAroToBKa'.
2. MpoxoxaeHne CTygeHTaMn ANCUMNAMHBI "BoeHHO-CcneuuyanbHaa noarotoska".

3. MpoxoxaeHune CTygeHTaMn aucumnamHbl "Taktuka BBC".

4. MNpoxoxaeHue cTygeHTamun gucumnamHbl "O6Lwan TakTnka'".

5. MpoxoxaeHne cTygeHTamn ancumnamHbl "ObuieBoeHHas NoAroToBka'.

6. MpoxoxKaeHne CTyAeHTaMU ANCUMNNMHBI "TaKTMKO-cneuynanbHan noarotoeka'.

7. Jonyck K caaye M caayva NPOMEXKYTOYHOM aTTecTaumm, npesycMoTPEeHHON y4ebHbIM NaaHoM.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

no aucumnamHe "BoeHHO-CNeuUunanbHan NoAroToBka":

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

2. Bzaumogelicteme anroputmos KCA obbeanHeHns BBC u MNBO, ACY coeanHeHns BKO B npouecce

60eBoI1 paboTbl, OPraHN3aLMM U HeceHnn BOEBOro AeXKypCTBa;



3. 0cobeHHOCTU NOCTPOEHMNS aITOPUTMOB YNpaBaeHUs YactTamu (noapasaeneHnsmu) 3PB, UA, PIB;
4. ocHoBbl nocTtpoeHusa KCA KIM n wtaba o6veanHeHma BBC n NMBO, ACY coeanHeHuna BKO;

5. Ha3HauyeHue, CoCTaB, TEXHUYECKME XapPaKTEPUCTUKM, YCTPOMUCTBO U NPUHLMMbI PYHKLMOHUPOBAHMUA
OCHOBHbIX KOMMNIEKCOB TexHUYecKnx cpeacts KCA;

6. B3anmopaencreme pyHKLMOHaNbHbIX ycTpolicTe KCA.

no aucumnninHe "OB6LWECTBEHHO-TOCYAAaPCTBEHHAA NOATOTOBKa":

1. UcTopuio cnaBHbIX Noben POCCMNCKOro BOMHCTBA M PYCCKOTO OPYHKUS;

2. NOPAAOK OpPraHn3aLmMn N NpoBeaeHNs MePONPUATUIA MOPANbHO-NCUXOA0TMYeckoro obecrneveHms B
noapasaeneHuu;

3. OCHOBHbIle 3Tanbl pa3suTma BC PO;

4. uenu v 3agaum BocnuTaTesibHol paboTbl B NoapasaeneHum;

5. NopsaoK opraHn3auum 1 NpoBeaeHUs MeponpuaTUA BoCcnUTaTeIbHOW paboTbl B NoApasaeeHnu;
6. METOANKY MHANBMAYANbHO-BOCNUTATENbHOM PAabOoTbl C BOEHHOC/YKALLMMM, NPOXOAALLMMMU BOEHHYIO
CNyYKO6Y No NPU3bIBY U NO KOHTPAKTY.

no aucumnnamHe "Taktmka BBC":

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

2. NoOpPAAOK M METOAMKY OLLEHKM BO34YLWHOMO NPOTUBHUKA;

3. opraHu13auuio, BOOPYKeHMe Yacten u nogpasgenerquin NBO BBC;

4. 60eBble BO3MOXKHOCTM YacTeit u nogpasaenenumii NBO BBC;

5. opraHusaumio maHeBpa noapasgenenuit NMBO BBC;

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

7. OCHOBbI NN1aHNPOBAHUA HOEBOro NPMMEHEHMUS, CYLLLHOCTb U coAeprKaHMe 3ab1aroBpemeHHOoM u
HenocpeACcTBEHHOW NOArOTOBKU K 6oeBoMy NpUMEHEHUI0 YacTeil 1 nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHus 6oeBbIx 4OKYMEHTOB;

9. opraHusauuio 6boesoro aexypcrea 8 MNBO BBC;

10. ocHOBHbIe 3Tanbl U cnocobbl BeaeHUsA 6oesbix aelicTenin B NMBO BBC.

no ancumnamHe "O6Laa TakTMKa'":

1. OpraHN3aLMOHHO-LITATHYIO CTPYKTYPY OBLLEBOMCKOBbIX NOApPa3AeeHUN;

2. CYWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMbI BEAEHUA COBPEMEHHOMO 06LeBoNCKoBOro 60s;
3. ocHOBbI 60€BOro NpMMEeHeHNA MOTOCTPENKOBbIX NoapasaeneHnin CyxonyTHbIX BOWCK, UX boeBble

BO3MOXHOCTU,



4. opraHM3aLMIo CUCTEMbI OTHA, HAabOAEHMA, YyNPaBAEeHUS U B3aUMOAENCTBUS;

5. OCHOBbI OFHEBOIO NOpPaXKeHMA NPOTUBHUKA B 06LLEBOMCKOBOM 60I0;

6. OpraHM3aunto HeNOCpPeACTBEHHOIO NPUKPLITUS U Ha3eMHON 060POHbI NO3ULMK NOAPA3AENEHUA U
06beKTOoB;

7. nocneaoBaTeIbHOCTb M coAepkaHne paboTbl KOMaHAMpa B3BOAA (0TAeNeHUs) Mo opraHnsaumm
obuieBoiickoBoro 605, nepeaBUXKEHNS U yripaBAeHUA nogpasaeneHmem B 6010 1 Ha maplue;

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

9. NOpAAOK OLUEHKN 06CTaHOBKN U MPOrHO3 ee N3MeHeHn B xoae 60eBbiX AeNCTBUA;

10. ocHOBHble Npuembl U cnocobbl BbIMONHEHWNA 33434 MHXEHEPHOro obecneyeHus;

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

12. Ha3HauyeHue, yCTPOCTBO U NOPAAOK MPUMEHEHUS CPeACTB MAaCKMPOBKU MPOMbILLNEHHOTO
N3roTOBAEHMA U NOAPYUHbIX CPEACTB;

13. nocnenoBaTenbHOCTb U CPOKN GOpPTUDMKALMOHHOTO 060pya0BaHMA NO3ULMM B3BOAA (OTAENEeHUS);
14. obwue cBegeHNA 0 AAEPHOM, XMMUYECKOM, BMONOTMYECKOM M 3aXKUTaTe/IbHOM OPYKUU, CpeacTBax
YmeTb:

no aucumnnanHe "BoeHHo-cneuynanbHaa NoarotToBka':

1. TEXHUYECKUN FPaMOTHO 3KCM/IyaTUPOBaTb MaTeMaTUYECKOE obecrneyeHme BbIYUCAUTENIbHOTO
KOMMIEeKCa B Pa3/IMYHbIX cTeneHAX 60eBoi roToBHOCTU M obecneynBaTb 60eByto paboTy B yCNOBUAX
aKTUMBHOIO BO34eNCTBMSA NPOTUBHMKA;

2. caMoCTOATe/IbHO Pa3bupaTbca B ONUCAHMAX M MHCTPYKLMAX Ha MaTemaTuyeckoe obecnevyeHue
HoBbIX ACY BBC;

3. MeTOANYECKMN NMPABUIbHO U FPaMOTHO MPOBOANTb 3aHATUA C IMYHBIM COCTAaBOM MO NOCTPOEHWUIO U
3KcnyaTauMm matematmyeckoro obecneyenuns ACY BBC.

no aucumnamHe "O6LECTBEHHO-TOCY4apCTBEHHAs NOAroToBKa":

1. ueneHanpaB/ieHHO NCMO/b30BaTb POPMbI U METOAbI BOCMMTATEIbHOM PaboTbl C pas3IMYHbIMU
KaTeropusmm BOEHHOC/YKaLLMX;

2. NPUMEHATb METObl U3yHEeHUA TMYHOCTM BOEHHOCYXKALLEro, CoLManbHO-NCUXON0TMYECKNX
NpoLEeccoB, MPOTEKAOWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no aucumunnanue "TakTuka BBC":

1. npoBOAMTbL ONEPATUBHO-TAKTUUYECKME pacyeTbl 6boeBbix BO3MOXKHOCTeM YacTen (noapasaeneHui)

MNBO BBC.



no aucuunamnHe "ObuWas TakTUKa":

1. nepeasuraTbca Ha none 6os;

2. obopyaoBaTb OAMHOUYHbIE OKOMbI A/1A CTPENbObI U3 aBTOMATA M3 BCEX NOOXKEHWNM, YKPbITUA ANA
BOOPYKEHUA N BOEHHOM TEXHUKW;

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

4. paspabaTbiBaTb 1 0POPMIATL KaPTOUKY OrHA B3BoAa (OTAeneHuA);

5. ocywecTsnATb NOArOTOBKY U ynpaBaeHne 6oem B3Boaa (oTaeneHus);

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

7. OLLEHMBATb COCTOAHWE NOCTPaZaBLIEro U OKasbiBaTb MEPBYHO MEANLMHCKYIO MOMOLLb NPK
pa3NIMYHbIX BUAAX NOPAXKEHMA IMYHOTO COCTaBa;

8. ynTaTb TONorpaduyeckme KapTbl U BbINOJAHATL USMEPEHMA MO HUM;

9. onpeaenaTb No KapTe KoopAauHaThl Leneit, 6oeBbix NOPAAKOB BOMCK W OCYLLECTBAATb LieNeyKasaHue;
10. BecTv pabouyto KapTy, FOTOBUTb UCXOAHbIE AaHHblE ANA ABUXKEHWUA MO a3MMyTaM B NeLlem
nopsake;

11. opraH13oBbIBaTb M NPOBOAUTL 3aHATUA NO TAKTUYECKOMN NOArOTOBKE.

no aucumnamHe "TakTUKO-CneumanbHaa NoArotToBKa":

1. BbINONHATb GYHKLUMOHabHble 06A3aHHOCTU AEKYPHOIO MHXKeHepa B cocTaBe 60eBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomy NpMmMeHEHUIO U ynpaBaaTb 6oeBbim pacyeTom LieHTpa ACY B
xoae BefeHua 6oeBolt paboTbl;

3. NpoBOAWTbL NPOBEPKY NapameTpoB, onpegensaowmx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TeEXHUYECcKoe cocToAaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60eBOMY NPUMEHEHMUIO;
5. BbINOJIHATb HOPMaTMBbI 60eBOM PaboThbl.

no ancumnnamue "ObleBoeHHasA NOAroToBKa":

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

2. BbINOJIHATb 06A3aHHOCTU KOMaHAMPA M BOEHHOCYXKALLEero nepej NOCTPOEHUEM U B CTPOIO;

3. NpaBW/IbHO BbINOJIHATL CTPOEBbIE NPUEMbI C OPYKMEM U Be3 OpyKUs;

4. ocyLLecTBAATb pa3bopKy M cOOPKY aBTOMATa, NUCTO/IETa U NOATOTOBKY K 60eBOMY NPUMEHEHMIO
PY4YHbIX rpaHar;

5. onpegenatb NO KapTe KOOPAUHATbI LI,E/'IEVU



Bnagetsb:

no aucuunaunHe "BoeHHo-cneymasbHaa NnoArotosKa':

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

2. OCHOBbI 3aWMTbl UHGOPMALUM OT HECAHKLMOHMPOBAHHOIO A0CTyNa.

no aucumnninHe "ObLWECTBEHHO-TOCYAAaPCTBEHHAA NOArOTOBKa":

1. OCHOBHbIMW MOMIOKEHMAMM 3aKOHOAATE/IbHbIX AKTOB roCyAapcTBa B 061acTu 3awmTtbl OTevecTsa.
no aucumnnauue "TakTnka BBC":

1. dopmamm 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHumin MBO BBC, nx
BIMsIHMEM Ha paboTty ACY B uenom, paboty KCA nnu, 6oeBoro pacuyéra.

no aucuunamue "Obuian TakTUKa":

1. opraHusaumei coBpemeHHoro obLLeBoMcKkoBoro 605 B3BoJa CaMOCTOATE/IbHO MW B COCTaBE POThI.
2. NPUHATUEM PeLLEHUS C coCTaBeHMem B0eBOro NpMKasa, HaBblKaMu AOKAa4a NPeaoKeHNN
KOMaHaupy.

no aucumnamHe "TakTUKO-CneumanbHaa NoAroToBKa":

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

no aucumnnamue "ObLleBoeHHasA NOAroToBKa":

1. WTATHbIM OPYXMEM, HAXOAALMMCA Ha BOOPYKEHUN BOOPYKEHHDBIX cnn PO,

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3esbl Kypca:

e BoeHHO-cneumManbHaA NOArOTOBKaA
e Ob6ulas TaKTUKa

e TaKTnka BoeHHO-BO34YLWHbIX CUA
e BoeHHO-cneumManbHaA NOArOTOBKA
e 0O6wan TakTMKa

e TaKTuKo-cneumasnbHaa NOAroToBKa
e (O6uweBoeHHasa NOArOTOBKA

OcHoBHas nuTepartypa:
1. CTpoeBoli ycTaB BOOPYHKEHHbIX chn PO,
2. B.B. Anakunpgae, P.I. [lykos «CtpoeBaa nogrotoska» loa pes. l'eHepan-noakosHUKa B.A.

Mepumckoro (YyebHoe nocobue).M.: BoeHnsaat, 1988. 336 c.



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

4. Pykosoactso no 5,45-mm agTtomaty KanawHukosa AK-74. M.: BoeHusgat, 1986. 158 c.

5. HactaBneHue no ctpenkosomy geny 9-mm nucronet Makaposa (MIM). M.: BoeHusgar, 94 c.

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

7. HactaBneHue no ctpenkosomy aeny. OcHoBbI CTpesibObl U3 CTPENKOBOroO opy»xua. N3a. BTopoe,
ucnp. n gon. M.: Boennsgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy*us, 60eBbix MawnH 1 TaHkoB CyxonyTHbIX Bonck (KC CO, EM
n T CB-84). M.: BoeHunspaar. 1989, 304 c.

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

10. «Tonorpaduyeckas NnoArotoska KomaHamnpa» / YuebHoe nocobue. M.: BoeHusgat. 1989.

11. Monoctos H0.U. PaboTa KomaHAMpa Mo KapTe U Ha MecTHOCTU. YuebHoe nocobue.

CosiHeYHOropcK, Tunorpadua Kypcos «BbicTpen», 1996.

BbluncanutenbHble meToabl B MEXaHUKe

Lenb gucumnauHbl:

- 3HAKOMCTBO CTYAEHTOB C YNC/EHHbIMM METOAAMM, LUIMPOKO MPUMEHAEMbIMN B MEXAHUKE KUAKOCTU U
rasa, a Takxke B MexaHWKe TBEPAOro ynpyroro tena, obyyeHune nx aaroputmam, KoTopble MoryT 6biTb
MCNO/b30BaHbl 415 pelleHna 601bWworo pasHoobpasma GyHAAMEHTANbHbIX U NPUKNAAHbIX 33434

aspornapoMexaHMKM 1 NPOYHOCTM KOHCTPYKLMIN NeTaTe/ibHbIX annapaTos.

3a4auun ANCUUNANHDI:
- 3Tn meToAabl obecneunsatoT Hanbonee 3dGeKTUBHbIN Ha COBPEMEHHOM 3Tane NyTb NoAyYeHUn

pes3ynbTaToB 33434, OnMcbiBaeMbix guddepeHLmanbHbIMU YPaBHEHUAMMU.

B pe3ysibTate 0OCBOEHNA ANCUUNTNHDI 06yqa+ou.l,mecs| AOTXKHbI
3HaTb!
d)yH,CI,aMeHTaﬂbeIe NOHATUA, 3aKOHbI, TEOPUU K/TaCCUYECKOM U cospemeHHoﬁ ¢M3VIKM;

NOopPAAKN YHACNEHHDbIX BE/IMYNH, XapaKTepHble ANA pa3/InvYHbIX pa3aesnos ¢M3MKM;



coBpemeHHble Npobaembl GU3NKK, MATEMATUKMK;

COBPEMEHHOE NONOXKEHUM Aen B npobaeme naeHTMOMKaLUNN GUINYECKMX MEXAHM3MOB
Wymoo6bpas3oBaHMA B TYPOYNEHTHbIX TEYEHUSX;

Pa3sHOBMAHOCTM COBPEMEHHbIX CMOCOH0B IKCMEPUMEHTANIbHOIO UCCeA0BaHUA WyMa TypOyaeHTHbIX
TeYeHU U pmU3nYecKkmne NPUHLMNLI, Ha KOTOPbIX OHM OCHOBAHbI

YmeTb:

abcTparnpoBaTbCA OT HECYLLECTBEHHOMO NPU MOAENNPOBAHUM peasibHbIX PUINYECKUX CUTYALUIA;
No21b30BaTbCA CBOUMU 3HAHNAMU ANA pelleHnAa dDYHAaMEHTa}'IbeIX N NPUKNaAHbIX 3a4a4 U
TEXHOJIOTMYECKUX 3a4au;

AenaTtb NpaBuabHble BbIBOAbI M3 CONOCTABAEHMA PE3YNLTAaTOB TEOPUMN N SKCNEPUMEHTA;
NPOW3BOAUTb YNCAEHHbIE OLUEHKMN MO NOPAAKY BENUUNHDI;

OeNaTb KaueCTBEHHbIE BbIBOAbI NPU Nepexoae K npeae/bHbIM YC/I0BUAM B U3yYaemblx Npobiemax;
BMAETb B TEXHUYECKUNX 3a4a4ax GpU3nYecKkoe coaeprkaHue;

0CBaMBaTb HOBble NpegMeTHble 061aCTH, TEOPETUYECKME MOAXOAbI M SKCNEPUMEHTANIbHbIE METOANKM;
BbIBOAUTb OCHOBHbIE YPAaBHEHMA M NOHMMATb UX GUINYECKMIA CMbICT;

3pPEKTUBHO MCMOJIb30BaTb MHPOPMALMOHHbBIE TEXHOIOTUN N KOMIMbIOTEPHYO TEXHUKY ANA
OOCTUNKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKNALHBIX Pe3yNbTaToB

Bnagetb:

HaBblKamu ocBOeHMA 601bloro o6vema nHbopmaLmuy;

HaBbIKaMM CaMOCTOATENIbHOM paboTbl B labopatopum u UHTepHeTe;

KYNbTYPOM NOCTaHOBKMU U MOAEANPOBAHNA PU3MYECKMX 334a4;

HaBblKaMM rPamMOTHON 06pPabOTKM pPe3yIbTaToB OMNbITa M CONOCTAB/EHUA C TEOPETUYECKUMMU AaHHbIMU;
I'IpBKTVIKOVI nccnenoBaHMA U pelleHna TeopeTUdeCKnx U NPUKNagHbIX 3a4au,;

HaBblKaMUM TEOPETUNYHECKOIO aHa/In3a peaibHbIX 3a4a4.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e YpaBHeHua HaBbe-CToKca B ABepreHTHON Gopme, ONUCbIBAtOLME TEYEHUA BAZKOIO
coBepLUeHHOro rasa. [ocTaHoBKa 3aa4uM BHELHEero o6TeKaHMsA Tea BASKMM rasom.YpaBHeEHMA
HaBbe-CToOKca B AMBepreHTHON Gopme B KPUBOJIMHENHOM CUCTEME KOOPAUHAT

e [locTaHOBKA 33afauyM BHELHEro 06TekaHMA Ten B pamKax ypaBHeHU 3iinepa.
XapaKkTepuctmyeckue CBOIMCTBA ypaBHeHUI ditnepa n Hasbe-CToKca. MocTaHOBKa FpaHUYHbIX
YyCN0BUIA ANA ypaBHEHWUN ditnepa

e [locTaHOBKa 33aa4um ANA ypaBHEHUI NOFrPaHNYHOro cnoa MpaHaTAa. XapaKTepucTmyeckume
CBOMCTBA YpaBHEHW



MoHATMe KecTKor cnctembl auddepeHLmanbHbIX ypaBHEHNU

MogaenupoBaHue TypbyneHTHbIX TeYEHUI

MogaennpoBaHne XMMUYECKM HEPABHOBECHbIX MPOLLECCOB B BbIYMCAUTENBHOM a3poAnHaMMKe
MNMocTaHOBKa 3a/a4 B MeXaHMKe TBEPAOro ynpyroro Tena

OCHOBHble NOHATUA TEOPUMN PA3HOCTHbIX CXEM A1 0ObIKHOBEHHbIX AnddepeHLManbHbIX
YPaBHEHWI (annpoKCcMMaLma, CXOANMOCTb, YCTOMUYMBOCTD).

MeTogapb! PyHre-KyTTa ans pewenuns 3agaum Kowm ans o6bIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHeHW. MHorowarosble MeToApl peleHns 3aaa4mn Kowm ana 06bIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHWUI. YCNOBHO yCcToMYMBbIE M aBCONOTHO YCTOMUYMBBIE PA3HOCTHbIE
meToAbl. ABHbIE M HeABHble Pa3HOCTHbIE CXEMbI

OCHOBHble NOHATUA TEOPUMN PA3HOCTHbIX CXEM A5 KpaeBblX 33434 0ObIKHOBEHHbIX
anddepeHLManbHbiX YpaBHEHUI (annpoKCMMaLMA, CXOAMMOCTb, YCTOMYMBOCTD). Teopema
Nakca.

NHTErpo-MHTEPNONALMOHHbIE METOZA, PELLIEHUA KPAaeBbIX 3a4a4 A1 0ObIKHOBEHHbIX
anddepeHLmanbHbIX ypaBHEHWUA.

MeToabl TUNa KOHEYHbIX 31emeHToB. MeToa bybHoBa-lanepKmHa

CBOWCTBA Pa3HOCTHbIX CXeM AN MOAEbHOTO ypaBHeHUsA: Bluxx+Aux=0. CeTouHoe yncno
PeiHonbaca. CBOMCTBO MOHOTOHHOCTU PA3HOCTHbIX CXEM

Cxema Kennepa ana pelweHuma Kpaesbix 3a4a4 418 06bIKHOBEHHbIX AnddepeHLnanbHbix
ypaBHeHUi. O cornacoBaHHOCTM AnddepeHuUManbHbIX YPaBHEHUM U TPAHNYHBIX YC/IOBUM
MeTog PuyapacoHa ana noBbIWEeHWA NOpAAKa TOYHOCTY.

MeToa, NnpocTon ntepaummn s peeHnsa HeJIMHEeMHbIX CETOUYHbIX ypaBHeHUM. CKOpPOCTb
CXOAMMOCTMN MeToaa

MeTog HbloTOHa A1A peleHna HeIMHEWHbIX CETOYHbIX YpaBHEHWUI. CKOPOCTb CXOANMMOCTH
meTtona. MoandunumposaHHbii metos HetoToHa. Metoa HetoToHa-PadcoHa

Pa3sHoCTHas 3aga4a Ha coBCTBEHHbIE 3HaYeHUA Uxx+Eu=0

MoHATMe 0ByCNOBAEHHOCTM CUCTEM IMHEMHBIX anrebpanyecknx ypaBHeEHN

ANTopUTM BEKTOPHO-MATPUYHOM NPOroHKKU. Teopema 06 yCTOMYMBOCTU BEKTOPHO-MATPUYHOM
NPOroHKM

MeTog, lNaycca ¢ BbiIbopom BeAyLLErO 3N1eMEHTa

MeTog NpocToi uTepauum gnsa pelleHma IMHeNHbIX ypaBHeHW. MeTog NpocToit ntepaumnm c
ONTMMaNbHbIM BbIGOpOM.

MeTog nepemMeHHbIX HanpaBAeHUN ANa peLeHna NNHENHbIX YypaBHEHUM

TpeyronbHble MeToAbl AN peLleHMA NMHENHbIX YPaBHEHNI

NTepaumoHHble MeToabl BapUauMoHHOro Tuna. MeTton MMHUMaNnbHbIX HEBA3OK

MeToabl NOCTPOEHUA pacYeTHbIX CETOK. Anrebpanyeckne meToabl NOCTPOEHUS PAaCHETHbIX
CeToK. MeTozbl MOCTPOEHMA PACYETHbLIX CETOK, OCHOBAHHbIE HA PeLLUeHMM IITTMNTUHECKUX
ypaBHeHU. MeToabl NOCTPOEHMA PACHETHbIX CETOK, OCHOBAHHbIE Ha peLleHnn
rmnepboanNYecKnx ypaBHeHUi

AfanTMBHble pacyeTHble CETKU. AJAaNTUBHbIE pacyeTHbIEe CETKM BapMaLlMOHHOIO TMNa

AHaNM3 YCTOMUYMBOCTM SIBHbIX M HEABHbIX CXEM A/1A YPaBHEHWUI norpaHmMyHoro cios (MC)
MpanaTna

OueHKa NorpeLHOoCTN annpPoOKCMMALLUMKN CXEMbI C BECaMWU A5 YPaBHEHUA TENIONPOBOAHOCTY.
Cxema NoBbILWEHHOro NopaaKa anfmnpoKCMMaLMK 411 YPaBHEHWUA TenJ10NpoBOAHOCTMU.
Heobxoanmble 1 f0CTaTOYHblE YCI0BUA YCTOMYMBOCTM MO HaYaIbHbIM AaHHbIM CXEMbI C BECAMM
ONA ypaBHEHMA TeN/I0NPOBOAHOCTH

BbnoyHbIN meToa Kennepa gna pewenuna ypasHeHuin IMNC MNpanatna. Metoa KpaHKka-HukoncoHa
AnAa peweHuna ypasHeHuit MC NpaHatas. MeTtos NoBbILWEHHOro nopsaaKa TouHocTu lMNeTyxoBa gna
pelweHus ypasHeHui MC MpaHaTnana



e (Cxema Jlakca-BeHapodda ansa pelweHuma ypaBHeEHUN dinnepa. [Byx LWarosblit BAPUAHT CXEMbI
Nakca-BeHgpodda n cxema Mak-kopmaKa. Heobxoammoe ycnosue ycTonunmBoctu cxemMbl JlaKkca-

BeHapoodda

e [loHATME MOHOTOHHOCTM U TeopeMbl [04yHOBA O MOCTPOEHMU MOHOTOHHbIX PA3HOCTHbIX CXEM

e MOHOTOHHasA cxema NePBOro M BTOPOro NopALKa TOYHOCTM AN1A YPaBHEHMA NepeHoca

e (CBOWCTBO MOHOTOHHOCTM Pa3HOCTHbIX CXeM. YC/I0BME HEBO3PACTaHUA NOAHOM Bapuauum

e JIMHeapm30BaHHbI BapMaHT MOHOTOHHOM CXeMbl NEPBOrO U BTOPOro NopA4Ka TOYHOCTU s
ypaBHeHU itnepa

e HennHeNHbIN BapMaHT MOHOTOHHOM cxeMbl [04yHOBA NEPBOro M BTOPOTo NOpAAKa TOYHOCTH
ONs ypaBHeHul Jiinepa.

e MeTtog Pos gnsa npubnumxkeHHoro peweHuns 3agaym PumaHa

e [locTpoeHMe MOHOTOHHbIX PAa3HOCTHbIX CXEM AJ/11 MHOTOMEPHbIX 33434 ra30BOM ANHAMUKM

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

e MeToz KOHEYHOrO 3/IeMEHTA A1A PELLEHNA YPaBHEHUIN MEXaHUKM TBEPAOro yNpyro Tena

e MeToz KOHEYHOrO 3/1EMEHTA A1A PELLEHNA YPABHEHUN MEXAHUKM KUAKOCTU U rasa.

OcHoBHasa nuTepaTypa:

1. YncneHHble MeTOAb! pelleHuns 3aZia4 MEXAHUKM CINOLWHbIX cpes [TeKcT] @ LMKA Nekuni,
NPOYUTaHHBIX B NETHEN LIKOAE NO YNC/eHHbIM meToaam, Knes, 15 uioHs - 7 uiona 1966 r. / noa pea.
O. M. benougepkoscKoro ; Akaa. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. MeTopl peleHmnsa CeTOUYHbIX ypaBHeHui [TekeT] : yueb. nocobue ans sy3os / A. A. Camapckuit, E.
C. Hukonaes .— M. : Hayka, 1978 .— 592 c.

3. YncneHHoe pelleHne MHOFOMEPHbIX 33434 ra3oBoi AnHamukM [TekcT] : [moHorpadusa] / nog pea,.

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

Uctopusa, punocodpua n metoaosiorna ecteCTBO3HaHUA

Llenb gucunnamnHel:

NPUOBLNTL CTYAEHTOB K UCTOPMUYECKOMY OMNbITY MUMPOBOM GUI0COPCKON MbICAU, AaTb ACHOE
npeacrasneHne 06 OCHOBHbIX 3Tanax, HanpaBAeHUAX U Npobaemax NCTOPUM U GUnocodmm HayKu,
cnocobcTBoBaTh GOPMMPOBAHMIO HaBbIKOB PaboTbl C Npeae/bHbIMM BOMNPOCaMU, CBA3AHHbLIMMU C
rPaHULLAMM M OCHOBAHMAMM PA3INYHbIX HAYK M HaY4YHOM PaLMOHaNbHOCTM, OBAAAEHMIO MPUHLMNAMMU

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



3aaa4n ANCUMNANHDI:

— CUCTeMATM3NPOBaAHHOE n3ydyeHne GnaocoPCKUX U METOA0N0IMYECKMX NPobaem ecTeCTBO3HAHUA C
YYETOM NCTOPUKO-OUNOCOPCKOro KOHTEKCTA M COBPEMEHHOTO COCTOAHMA HAYKW;

— npuobpeTeHne CTyAEeHTaMM TEOPETUYECKUX NPEeACTaBAEHUI 0 MHOroo6pasum Gopm YenoBeYecKoro
OMbITa M 3HAHUA, NPUPOAE MbILLIEHWUS, COOTHOLUEHUM UCTUHBI U 3abyKaeHUs;

— MOHMMaHWe POoJ/ib HayKWU B Pa3BUTUM LIMBUAN3ALMM, COOTHOLLEHME HAYKN N TEXHUKU U CBA3AHHbIE C
HUMU COBPEMEHHbIE COLMabHbIE U 3TUYECKME NPODBAEMbI, YMEHME pPa3nnyaTb UCTOPUYECKME TUMbI
Hay4YHOM pPaLMOHAIbHOCTU, 3HATb CTPYKTYPY, GOPMbI U METOAbl Hay4HOTO MO3HAHWUA B UX
NCTOPUYECKOM reHesnce, CoBpemeHHble punocodpckme Mmoaenm Hay4yHOro 3HaHus;

— 3HAKOMCTBO C OCHOBHbIMW HAY4YHbIMW LLUKO/IAaMM, HAaNPABNEHUAMM, KOHLENLUAMM, C PONbIO
HOBENLWNX NHOPMALIMOHHbIX TEXHOJIOTUIA B MMPE COBPEMEHHOW KyNbTypbl U B 061aCTH
rYMaHUTAPHbIX U €CTECTBEHHbIX HaYK;

— MOHUMAHME CMbICNA COOTHOLLEHWUA BMOIOrMYECKOTO U COLMAIbHOIO B YENOBEKE, OTHOLIEHMA
YyenoBEKaA K NPUPOLAE, ANCKYCCUM O XapaKTepe U3MEHEHMIN, MPOUCXOAALLMX C YENOBEKOM U
YyesIoBEYECTBOM Ha pybexke TPeTbero TolcAYeneTUs;

— 3HaHMe M NOHMMaHWe ANaNeKTUKN GOPMUPOBAHUA IMYHOCTU, ee cBObOAbl N OTBETCTBEHHOCTY,
cBOe0bpasns MHTENNEKTYaNbHOTO, HPABCTBEHHOTO M 3CTETUYECKOIO ONbITA PasHbIX NCTOPUUYECKUX

3MNOX.

B pe3synbTate 0CBOEHUA AUCUMNIMHBI 06yYaloLWMecs 40X HbI

3HaTb:

— CTPYKTYPY €CTECTBEHHbIX M COLMO-TYMAHUTAPHbIX HayK, cneumMduKy UX MeTo40/10TMYECKOro
annaparTa;

— COOTHOLLEHME NPUHLIMMOB N TMMOTE3 B NMOCTPOEHMM HayUYHbIX CUCTEM U TEOPUIA;

— OCHOBbI COBPEMEHHOW Hay4YHOM KapTUHbI M1Pa, 6a30Bble NPUHLMMNbI HAYYHOrO MO3HAHKUA U
KAloUYeBble HanpaBaeHUA MEXANCUUNANHAPHbIX UCCNeA0BaHUN;

— KOHUeNuuu pasBUTUSA HayKK1 U pasHble NOAX0Abl K Tpobieme KOTHUTUBHOTO CTaTyca Hay4yHOro
3HaHus;

— npobaemy mMaTepum 1 ABUKEHUS;

— NOHATUA SHEPTUN U SHTPONWNK;



— NpobaemMbl NPOCTPAHCTBA—BPEMEHMU;

— coBpemMeHHble Npobsiembl PUIMKU, XMMUU, MATEMATUKKN, BUOIOTUK, SKOSIOTUK;

— BEJIMKME Hay4dHble OTKpbITMA XX 1 XXI BEKOB;

— K/IloYEBblE COOBITUA NCTOPUM PA3BUTUA HAYKU C APEBHENLINX BPEMEH 40 HALUUX AHEl;

— B3aMMOCBA3b MUPOBO33PEHUA U HAYKM;

— npobnemy GpopmMMpoBaHNS MUPOBO33PEHUS;

— CUCTEMY MHTEPAUCUNTNIMHAPHbLIX OTHOLWEHWI B HAayKe, Npobaemy peayKUuMOHM3MA B HaYKE;

— TeopeTnyeckne moaenun pyHaameHTasIbHbIX MPOLLECCOB U IBNEHUN B PUIMKE U ee NPUNOIKEHUAX K
€CTeCTBEHHbIM HayKam;

— 0 BceneHHom B Lenom Kak ¢pmMsmMyeckom obbeKTe 1 ee 3BONIOLUNNY;

— 0 COOTHOLWEHWUN NopaaKa n becnopsgKa B npupoae, o Npobaemax HeJIMHEeNHbIX MPOLLECCOB U
CaMOOPraHU3YOLWMXCA CUCTEM;

— ANHAMMUYECKME U CTAaTUCTUYECKME 3aKOHOMEPHOCTM B NMPUPOAE;

— 0 POJIN BEPOATHOCTHbIX ONMMUCAHNIN B HAYYHOM KapTUHE MUP];

— NPUHLUMNbI CUMMETPUN N 3aKOHbI COXPaHEHUS;

— HOBEWNLLME OTKPbITUA eCTECTBO3HAHUA AN1A CO34aHUA TEXHUYECKUX YCTPOICTB;

— 0cobeHHOCTM bronornyeckor Gopmbl OpraHn3aLMmM maTepun, NPUHLMMNbLI BOCNPON3BOACTBA U
Pa3BUTHUA KUBbIX CUCTEM;

— 0 buocdepe M HanpaBAEHUM ee 3BOIOLMMN.

YmeTb:

— 3pPEKTMBHO UCNO/Ib30BaTb HA NPAKTUKE TEOPETUYECKUME KOMMNOHEHTbI HAYKU: NOHATUSA, CYXKAEHUA,
YMO3aK/tOMEHUS, TMNOTE3bI, 40Ka3aTeIbCTBA, 3aKOHbI;

— NPUMEHATb METOL010MMI0 €CTECTBO3HAHMA NPU OPraHN3aLMmn KOHKPETHbIX UCCAeA0BaHNA;

— laTb NaHOpamMy Hanbonee yHMBepCcanbHbIX METOA0B U 3aKOHOB COBPEMEHHOIO ECTECTBO3HAHMA.
Bnagetb:

— Hay4YHOM MEeTOoA0I0TUEN KaK UCXOLAHbBIM NMPUHLUMNOM NO3HAaHMA 06 bEKTUBHOIO MMPA;

— NpMHUMNamM Bbibopa ageKBaTHON METOA010MMU UCC/IeA0BaHNA KOHKPETHbIX Hay4HbIX Npobnem;
— CUCTEMHbIM aHaNMU30M;

— 3HAHWEM Hay4YHOW KapTUHbI MUP3;

— MOHATUMNHbBIM U MeTo40N10TUYECKMM annapaTtom mexXxancumninHapHbIX Nnoaxoa408 B HayKe.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BO3HMKHOBEHME M Pa3BUTUE HAYKKU Ha 3anaze v Ha BocToke

e MeTogonorna Hay4Horo n ¢pnunocodCcKoro No3HaHmA

e CoBpemeHHasa ¢punocodus o npobaemax ecteCTBEHHOHaYYHOro 3HaHMWA

e CoBpemeHHasa ¢punocodus o npobaemax ecteCTBEHHOHAYYHOIo 3HAHMWA

e CoBpemeHHasn ¢punocodus o npobaemax coLManbHOrO U NYMAaHUTAPHOIO 3HAHUA
e Hayka, peaurna, punocodpus

e [Ipobnema Kpuauca Ky/abTypbl B HAY4HOM M pUAoCcopCKoM AMCKypce

e Hayka u ¢unnocodua o npupoae cosHaHuUs

OcHoBHasA nuTepaTypa:

1. 3anagHasn ¢unocodpua oT UCTOKOB A0 Hawwmx aHel [Teket] : [B 4 1.] T. 3. OT Bo3porkaeHua go
KaHTa / C. A. Manbuesa, . AHTucepu, k. Peane .— CN6. : NMHeBma, 2004, 2010 .— 880 c.

2. 3anagHasn ¢unocodun ot UCTOKOB A0 HalmxX aHelt [Teket] : [B 4 1.] / A. AHTucepw, . Peane ;
nep. c utan. nog pea. C. A. Manbuesoii .— CI16. : MHeBma, 2003. — T. 1-2: AHTUYHOCTb U
CpegHeBekosbe. - 2003. - 688 c.

3. 3anagHan punocodus ot NCTOKOB A0 Halux aHel [TekeT] : [8 4 T.] T. 4/ O. AHTucepwn, XK.
Peane;nep.c utan.nog pea.C.A.Manbuesoii .— CI16. : MHeBma, 2003, 2008 .— 880 c.

4. 3anagHas ¢unocodma oT UCTOKOB A0 Hawwmx aHewn [Tekct]:[8 41.] / O. AHTucepwm, [. Peane;nep.c
ntan.C.A.Manbuesoii .— CN6. : MHeBMa, 2004 .— T. 3: OT Bo3pokaeHus ao KaHra. - 2004. - 880 c.
5. dunocodusa [Tekct] : Xpectomatua / coct. M. C. N'ypesny .— M. : Tapgapukn, 2002 .— 543 c.

6. dunocodus Haykm [Tekct] : yuebHUK gna maructpatypsl / nog pea. A. . innkuHa ; Mock.

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

KuHeTnueckasa Teopus rasos

Lenb AMCUMNANHBI:

0aTb CTyAeHTaM 3HaHWA, HeobxoAnmble ANA ONMUCaHNA Pa3IMYHbIX GU3MYECKUX ABNEHUIA B 061aCTu
NPUIOXKEHNIN KNAaCCUYECKON KMHETUYECKOM TeOPUN N MEeTOAbl MOCTPOEHMA COOTBETCTBYIOLLMX
MaTemMaTmyeckmx mogeneit. MokasaTb cOOTBETCTBME HU3MYECKUX NPEnNONOKEHWNN, NONOKEHHbIX B
OCHOBY KMHETNYECOW TEOPUM, CYLLLECTBYIOLLMM SKCMEPUMEHTA/IbHBIM AaHHbIM, YTO NO3BONAET CYUTATb

TEOPUIO AOCTOBGpHOVI B 0bnactu eé NPUMEHMMOCTU. [laTb HaBblKK, NO3BOAAIOLLMNE MOHATD



a1eKBaTHOCTb TEOpETMHECKOVI mogenn cooTeBeTcTeyroemy d)msmqecr(omy ABNIEHNIO N OoNpeaennTb

npegenbl €é NPUMEHMMOCTH.

3apauun AuCUMnAnHbIL:

® M3yyeHMe MaTEMATUYECKOrO annapaTa TEOPUU KUHETUYECKUX YPABHEHUI;

® M3yyeHMe METOL0B BbIBOAA MAKPOCKANMYECKUX YPABHEHUIA MEXAHMKN CMNOLWHbIX CPpes, U3
MOJIEKYNSPHOIO ONMUCAHMA CPeabl C MOMOLLbI KUHETUYECKUX YPaBHEH

® M3yyeHMe METOL0B BblYUCAEHUA KUHETUYECKUX KOIDDULMEHTOB BA3ZKOCTU M TENNONPOBOAHOCTU U3
"nepsbix NpUHLMMOB"

® OB/IaZlEHME CTYAEHTAaMWN METOAOB KAAaCCUUYECKOM KMHETUYECKOM TEOPUMM ra30B A1A ONMUCaHWA

Pa3/IMYHbIX PEXNMOB TEYEHUNA ra3a.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

- OCHOBHble pM3MYECHE NONOKEHNA KNACCUUYECKON KMHETUYECKOWN TEOPUN

- OCHOBHbIE YPaBHEHMA KUHETUYECKON TEOPUUN U NPEXKAE BCETrO KMHETMYECKe ypaBHeHMe boabumaHa;
- OCHOBHble MeTOAbl MaTeMaTUYeCKOro annapaTa A1a peweHna IMHENHbIX MHTErPaibHbIX YPaBHEHN
BO3HWKaOWUX B KUHETUYEKOMN Teopun rasos,;

- OCHOBHble MEeTO/bl peLleHnsn 3a4a4 B AMHAMMKe pa3peskeHoro rasa;

- MeToAbl M cNOCOHLI ONMCAHNA B3aMMOLENCTBUSA ra3a C NOBEPXHOCTbIO;

- MeTodbl NoNy4eHNA KMHETUYECKUX ypaBHeHMVI n3 LI,MHaMW-IeCKOVI Teopuu.

YmeTb:

- M0/1Ib30BATbLCA ANMNapaToOM YpPaBHEHWIN B YAaCTHbIX MPOM3BOAHbIX;

- M0/1Ib30BATbLCA AaNMNapaTom TEOPUN BEPOATHOCTEN;

- M0/1Ib30BATbLCA ANMNapaToM BEPOATHOCTHbIX PYHKLMIA pacnpeaeneHums;

- pewaTb ra30KMHETUYECKME 334341 C Y4ETOM BHELLHUX NONEN;

- pewaTb 334341 0 NOBEAEHUM MAaKPOCKOMUYECKMX CUCTEM B 334aHHOM BHELUHEM MNoJe;

- NPUMEHATb MeTo/, TeopUnN YenmeHa- IHCKOra A1 BbIBOAA YPaBHEHWUI ra30BON ANHAMMKM;

- NPUMEHATb MeTo/ YenmeHa-IHCKora B KNHETUYECKOM TEOPUN CMECU Fa30B;

- IPUMEHATb ypaBHeHMe PokKepa-MNnaHKa AnA HaxoxaeHUA KoadouumeHTos auddysun.

Bnagetb:



- OCHOBHbIMN METOAaMUN MaTEMATUYECKOro annapaTta Kak KNACCUYECKON KMHETMYECKOM TEOPUUN ra30oBs,;
- HaBblKaM¥u TEOPETNUYECKOIo aHa/In3a peaibHbIX 3a4a4, CBA3aHHbIX KaK CO CBOMCTBAMM

MaKpPOCKOMUYECKNX CUCTEM pasnquoﬁ npupoapbl, Tak U C UX KUHETUYECKUMU CBOMCTBaMM.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  ODyHKUMA pacnpeaeneHus. YpasHeHue bonbumaHa

e (CBOWCTBa MHTErpasia CTONIKHOBEHMN. H-Teopema.

e [mapoanHammnyekcue BesiMunHbI. ObLee ypaBHEHWE NepeHoca. BbiBo ypaBHEeHMI ra3oBoi
OVNHAMUKMU.

e KuHeTnueckoe ypaBHeHue gna cnabo HeogHopoaHOrO rasa. JinHeapusauma nHTerpana
CTO/IKHOBEHUNA.

e Metoa YenmeHa-IHcKora. BbluncneHme KoapdmnumMeHToB TENIONPOBOAHOCTU N BA3KOCTY.

e YpaBHeHue bosbumaHa ana cmecu ra3os. Auddysma n tepmoanddysus.

o [Inddysma nerkoro rasa B TaxKenom. a3 JlopeHua.

o [Inddysmna taxkenoro rasa B ierkom. bpoyHoBcKkoe asukeHune. YpaBHeHUe JlaHKeBeHa.

e YpaBHeHue PoKKkepa-MnaHKa. YpaBHEHME ANCCUNATUBHON ANHAMMUKM.

e fABneHus B cnabo pasperkeHbix rasax. TenjoBoe cKosibkeHue. Tepmodopes.

e YpasHeHMAa bapHeTTa.TemnepaTypHble HAaNPAMKEHMA B ra3zax. TepmMmoCcTpecoBan KOHBEKLUA.

e flBNeHMA B CUbHO pe3pekeHHbIx razax. CBob60a4HOMONEKYNAPHOE TEYEHME.

e B3aumopgeiictBme C NOBEPHOCTbIO Tena. KoadpdpuumneHTbl akkomogaumm.

e [InHaMUW4YecKuii BbIBOA, ypaBHeHMA bonbuMmaHa.

OcHoBHas nuTepaTypa:

1. dusnyeckan KuHetuka [Tekct] : yueb. nocobue ana sy3os / E. M. Niudwmuy, /1. M. Nutaescknin .—
M. : Hayka, 1979 .— 528 c.

2. BBefeHue B COBPEMEHHYIO KUHETUYECKYIO Teopuio [TeKcT] : Kypc nekumi / P. O. 3aliues .— M. :
KomKHura, 2006, 2007 .— 480 c.

3. PaBHOBECHasA M HepaBHOBECHaA CTaTUCTUYECKan mexaHuKa [Tekct] : 8 2 T.T. 2 / P. banecky ; nep. c

aHrn. nog pea. A. H. 3ybapesa, 0. /1. KnumoHToBMYa .— M. : Mup, 1978 .— 405 c.

KoHuenTyanbHOe NPOEeKTMPOBaHUE MaHEBPEHHbIX CAMONETOB

Lenb AUCUMNANHDI:

OCBOEHME NPUHLMMNOB NPeABapPUTEIbHOIO a3POAMHAMMNYECKOTO NPOEKTUPOBAHMNA NEPCNEKTUBHbIX



CBEPX3BYKOBbIX MaHeBPEeHHbIX CaMO/1ETOB.

3a4a4uun ANCUUNANHDI:

OBNafeHMe MeTOAaMM PeLleHMsa NPAMON M 06paTHOM 3a4a4M a3poANHAMUYECKOro pacyeTa
CBEPX3BYKOBbIX MaHEBPEHHbIX CAMOJIETOB;

nony4YeHue onbiTa peleHns TMNOBbIX 33434 NPeABapUTENbHOTO a3POANHAMMUYECKOTO

NPOEKTUPOBAHUA.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

MEeCTO 1 pOoJ/ib 06LLMX BOMPOCOB HAaYKX B HAYYHbIX UCCNEA0BAHUAX;

COBpeMeHHble Npo6aemMbl MEXaHUKU NONET];

NOCTaHOBKY NpobHiem a3poANHaMNYECKOTO NPOEKTUPOBAHMA NeTaTeIbHbIX annapaToB.
YmeTb:

3¢ EKTUBHO MCNONb30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKU: MOHATUA, CYXKOEHUSA,
YMO3aK/OUYEHMSA, 3aKOHbI;

npeAcTaBUTb NAHOPaAMy YHUBEPCANbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO ecTeCTBO3HAHMUS;
abCcTparnpoBaThCa OT HECYLLECTBEHHbIX BAUAHUIA NPU MOAEMPOBAHUMU PeasibHbIX GU3UYECKUX
CUTyaumn.

Bnagetb:

NJIaHNPOBaHMEM, NOCTAHOBKOW M 06PabOTKOM pesynbTaToB pacyYeTHbIX UCCAEA0BaHUN;
Hay4yHOW KapTUHOM MUPa;

MmaTemMaTuyeCkum moaenmposaHnem 3agaqy MeXaHMKU NosieTa.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e BBegeHue. ASpoanHaMMUYECKUIA pacyeT CBEPX3BYKOBOIO MaHEBPEHHOIo camonéTa (uenb,
3aZa4n, ypaBHEHUA).

e PacyeT napameTpoB MAaHEBPEHHOIO CaMOJIETA U CU/IOBOW YCTaHOBKM MOZ, 334aHHble TAaKTUKO-
TexHu4Yeckme TpeboBaHumA.

e PacyeT reoMmeTpuYecKuUx NapameTpoB aspoanHaMNUYECKON KOMMNOHOBKM.

e  UHKeHepHbIV pacyeT BECOBbIX NapaMeTpoB MaHEBPEHHOIO CaMosieTa.

e  UHKeHepHbIV pacyeT NPOLO/IbHbIX a3POAMHAMMUYECKMX XaPAaKTEPUCTUK NPU L0- U
CBEPX3BYKOBbIX CKOPOCTAX NoJieTa 1 B 061aCTV 6ONbLIMX U 3aKPUTUYECKMX YI/I0B aTakMu.



e PeweHue 3agau I'IpOAOﬂbHOVI 6af|aHCVIpOBKM.

e Pacuer 3¢¢EKTMBHbIX BbICOTHO-CKOPOCTHbIX U APOCCE/IbHbIX XapPaKTEPUCTUK CMI0BOM YCTaHOBKMU.

e PeweHue TMNOBLIX 334a4 npeaBapuTenbHOro asapognHamMmn4eCcKkoro NnpoeKTUpPoOBaHUA
NePCNeKTUBHbLIX CBEPX3BYKOBbIX MaHEBPEHHbIX CaMO/1ETOB.

OcHoBHasa nuTepaTypa:

1. OcHoBbI a3poauHammuyeckoro pacyeta/ Mpogos P.A4./ POK LATU, 1979r.

2. UATU. NMpobnembl co3gaHns nepcnekTMBHON aBUaLMOHHO-KOCMUYECKON TEXHUKK. — M.:
®U3IMAT/INT, 2005.

3. Upopos P.A., KypoukuH J1.A. AHanntnyeckoe npegcrasieHne NoAApbl CAMosIETa C OTKAOHEHHbIMM
opraHamu ynpasneHuna n mexaHunsauuei / UATU. — M., 1986 B 212c: un. 35 bubnmorp.31. Pyc. —
Oen. 8 BUMW 16.3.87, Ne 7279.

4. Erep C.M., Nuceiiues H.K., Camoiinosmy O.C. OCHOBbI aBTOMATUUYECKOTO MPOEKTUPOBAHUA
camonetoB. — M.: «MawmnHocTpoeHme», 1986.

5. Akumos A.H., Bopobbes B.B. OcobeHHOCTM NPOEKTUPOBaHMA Nerkmux 6oeBbIX U
y4ebHO-TPEHMPOBOYHbIX CamosieToB. MalumnHocTpoeHue, MawnHocTpoeHue - MNonet, 2005.

6. l'ynaes B.B., lemueHKo O.®. MatemaTuyeckoe moaennpoBaHume npu popmmnpoBaHnumn obamnka
netaTtenbHoro annapata. MawwHocTpoeHue - Monet, 2005.

7. Muene A. MexaHuka noneta / Mepesog c aHranickoro A.H.Py6awosa, nog pea.
A.A.KocmogembAHcKoro. - M.: Hayka. ®uamataut, 1998. - 408 c.

8. bapkosckuit B.U., Ckoney, .M., CtenaHos B.[. MeTogonorua ¢popmmpoBaHNa TEXHUYECKOTO
06/1MKa 3KCMOPTHO OPUEHTUPOBAHHbIX aBUaLMOHHbIX KoMniekcos. / Moa pea. B.M.Bapkosckoro. —M.:

®U3IMATJ/INT, 2008.- 244c¢. — ISBN 978-5-9221-0933-8

MeToabl peweHUs 3a4a4 a3poTepMoaMHaAMUKN KOCMUUYECKUX NeTaTebHbIX annapaTos

Llenb gucunnaunHol:
- U3yyeHue Teopmn metogo8 MoHTe-Kapsio u nx pasHoobpasHom npumeHeHUn. MsyyeHme anropuTtmos
pelleHns 3a4a4 AMHAMMKWN Pa3perKeHHOro rasa BooblLue 1 3a4a4 a3poTepMogMHAMUKM KOCMUYECKUX

NeTaTe/ibHbIX annapaTtos, B 4YaCTHOCTU.



3aaa4un ANCUMNANHDI:
- HAy4nTb CTYAEHTOB UCXOAA U3 NMOCTAaHOBKM COOTBETCTBYIOLIMX 3a4a4 pa3pabaTbiBaTb aArOpUTMBbI
pacyeTa; NPon3BOAUTL HEOBXOAUMBIN 06bEM PacyeTOB B COOTBETCTBUM C 3a4aHHOM TOYHOCTLIO;

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

B pe3synbTaTe 0CBOEHMA AUCUMNIMHBI 0ByYaloWwmecs AOMKHbI

3HaTb:

MECTO ¥ pPOJib 06LIMX BOMPOCOB HAYKW B HaYUYHbIX UCC/IeA0BaHUAX;

coBpeMeHHble Npobaembl GU3UKKU, NPUKAAAHON MAaTEMATUKMU U TEOPETUYECKOW W NPUKNALHOW
aspornapoMexaHuKK;

TeopeTuyeckne mogenu GpyHaaMeHTabHbIX MPOLLECCOB U ABIEHUI B MEXAHUKE CTJIOLLHbIX CPes, 1
ee NPUNOKEHUAX;

NPUHLMNbI CUMMETPUU U 3aKOHbI COXPaHEHUS;

HOBEMWLLME OTKPbITUA €CTECTBO3HAHUS;

NOCTaHOBKY Npobiem PpU3NKo-MmaTeMaTUYECKOro MOAENNPOBAHUS;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM €QUHCTBE ECTECTBEHHbIX HayK.

YmeTb:

3 PEKTUBHO MCMONBL30BaTb HAa MPAKTUKE TEOPETUYECKME KOMMNOHEHTbI HAYKWU: MOHATUA, CY3KAEHUS,
YMO3aK/04YEHUSA, 3aKOHbI;

npeAacTaBUTb NAaHOPaMy YHUBEPCAbHbIX METOA0B M 3aKOHOB COBPEMEHHOI0 eCTECTBO3HaHMS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENIbHOW TEXHUKE (pacnapanienmBaHue 3agadun);
abCTparMpoBaThCa OT HECYLLECTBEHHbIX BAMAHUIA NPU MOAENMPOBaHUM peasibHbiX GU3NYECKUX
CUTyaLMi, YMETb BblAENNTb FaBHYO YacTb M NOCTAaBUTb KOPPEKTHYIO KpaeByto 3a4a4y;
NNaHMpPOBaTb ONTUMA/IbHOE NPOBEAEHNE YNCIEHHOTO IKCNEPUMEHTA.

Bnagpetb:

NNaHMpPOBaHMEM, MOCTAHOBKOM M 06paboTKOM pe3ybTaToB GU3NYECKOTO IKCNEPUMEHTA;
Hay4yHOW KapTUHOMN MUDPa;

HaBblKaMM CAaMOCTOATE/IbHOM PaboTbl HA COBPEMEHHOM BbIUMC/IUTE/IBHOM 060PYA0BaHUK, 3HATb
COBpPEMEHHbIE 3bIKM NPOTrPaMMMUPOBAHMUS;

MaTeMaTU4YeCKUM MOLENNPOBAHMEM GU3MUECKUX 33/1a4 B PaMKaxX METOAa FPaHUYHOTO 3/IEMEHTA U

CETOYHbIX METOA0B.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BsegeHue. OcHoBbl meToaa MoHTe-Kapno.

e MogennpoBaHue cy4alHbIX BENYUH.

e YucneHHoe nHTErpmpoBaHume.

e PelleHWe ypaBHEHUI MaTeMaTUUYECKO GU3UKN.

e PelweHune NMHENHbIX UHTErpasbHbIX YpaBHEHUN.

e  OCHOBHble YpaBHEHMA BbIYNCANTENBHOMN a3POAMHAMUKMM NOAXOAbI K UX PELLEHWNIO

e YycneHHble MeToabl PELEHNA NTUHENHDBIX KUHETUYECKUX YPaBHEHUI

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 SHEPronoAB040M.

e MogennpoBaHue TypOyNEeHTHbIX TEYEHUN.

e OnpegeneHue aspogmHamMmmnUeckux xapakrepuctmk BKC.

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

e MogennpoBaHue TypbyNeHTHbIX TeYEHUI

e B0O3MOXHble HanpaBaeHUA pa3BuTna metogo8 MoHTe-Kapno B BbIMMCAUTENBHOMN
a’poanHaMUKe.

OcHoBHasa nuTepaTypa:

1. PyKoBOACTBO MO KOMMNbIOTEPHOM aHanuTUKe [TekcT] : yueb. nocobue ans sysos / tO. . Xnonkos,
B. A. Xapos, C. /1. Topenos ; M-Bo obpasoBaHus PP, MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— M. :
M®TH, 2000 .— 117 c.

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

3. C.M. Epmakos, I.A. Muxaiinos Kypc ctatnctuyeckoro mogennposanua, M: Hayka .1976. 320c.

4. N.M. Cobosnb YncneHHble metoapl MoHTe-Kapno, M: Hayka. 1973. 311c.

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

A36yka-2000. 2008. 330c.

HelipoceTeBble TEXHONOrMU U pobacTHasA OTMMM3aLUA B 3aAa4aX adPoAMHAMUKMU

Lenb AUCUMNANHDI:

- 3HAKOMCTBO C Teopmeﬁ MCKYCCTBEHHbIX HEl\;IpOHHbIX ceTel, a TaK e C MHOTOUYNCNEHHbIMM



npumepammn NPUMMeEHEHUA HEMPOCETEBbIX TEXHOIOMMIA B 3a4a4aX anmnpoKCUMaLIMU CAOMKHbIX
dYHKLUMOHAaNbHbIX 3aBUCMMOCTEN BO3HUKAOLLLNX B MPUKAAAHON aspoAnMHAMMKE a TaK e Nnpu
npeasapuTeNbHOM NPOEKTUPOBAHUN NeTaTeNbHbIX annapaTtos. MpeanonaraeTca Tak¥Ke 3HaKOMCTBO C
Teopuen AMHaMMYECKOM accouMaTMBHOM NamMATU 6AN3KO CBA3AHHOM C GU3MKOIN HEYNOPAAOUYEHHbIX
cuctem m Teopuei $pasoBbix NepexonoB. BTopas yacTb Kypca npeanosiaraeT 3HaKOMCTBO CTYZAEHTOB C
pPa3NMUYHbIMM METOAaMW aHaM3a HeonpeaeneHHOCTeN, BOSHUKaOLWMNX B Pa3INYHbIX MPUKNAAHbIX

3a4a4d4ax U UsydeHmne metoagos onTMMmmnsaumnmn Nnpn HaiM4nMm BEPOATHOCTHBLIX KPUTEPUEB U orpaqueHMﬁ.

3agaun ANCUUNANHDI:
- HAY4YUTb CTYAEHTOB UCXOA5 M3 NOCTaHOBKM COOTBETCTBYHOLIMX 3a4a4 pa3pabaTbiBaTb anropuTmbl
pacyeTa; NPouU3BOAUTL HEOBXOAUMBI 06bEM PacYeTOB B COOTBETCTBUW C 3a4aHHOM TOYHOCTbIO;

npeacTaBATb pe3y/bTaThl PpacyeTos B BUAE rpaduKoB, rMCTOrpamm 1 T.1.

B pe3synbTate 0CBOEHUA AUCUMMNIMHBI 0ByYatoLMecs A0MXKHbI

3HaTb:

MECTO M pO/ib 06LLMX BOMPOCOB HAaYKM B Hay4YHbIX UCCNEA0BAHUAX;

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

TeopeTmyeckme moaenu GpyHaameHTaIbHbIX MPOLLECCOB M ABIEHUI B MEXaHWUKe CMNJIOLWHbIX cpes, v
ee NPUNOKEHUSAX;

NPUHLMMNbI CUMMETPUN U 3aKOHbI COXPaHeHUs;

HOBeMLUME OTKPbITUA €CTECTBO3HAHUS;

NOCTaHOBKY Npobnem GpU3NKO-MaTEMATUUECKOTO MOAENNPOBAHUA.

YmeTb:

3¢ dEeKTUBHO MCNONb30BaTb HA MPAKTUKE TEOPETUUECKME KOMMOHEHTbI HAaYKU: MOHATUA, CYXKAEHNUA,
YMO3aK/A0UYEHNA, 3aKOHbI;

npeacTaBUTb NAaHOPaMy YHUBEPCA/IbHbIX METO/I0B M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM BbIYUCAUTENIBHOW TEXHUKE (pacnapannenmBaHue 3agadn);
abCTParMpoBaThCA OT HECYLECTBEHHbIX BAUAHWUIA NPU MOAENMPOBAHNM peasibHbIX GU3NYECKMX
CUTyaLMI, YMETb BblAEANTb F1aBHYO YacTb M NOCTAaBUTb KOPPEKTHYIO KpaeByto 3a4a4y;

N1aHNPOBaTb ONTUMA/IbHOE NpoBeAeHNE YNC/IEHHOIO 3KCNePUMEHTA.



Bnagetb:

NJIaHMPOBAHMEM, NOCTAHOBKOWN M 06PabOTKOM pe3ynbTaToB GU3MYECKOTO IKCNEPUMEHTA;

Hay4HOM KapTUHOWN MMpa;

HaBblKaMM CaMOCTOATEIbHOWN pPaboTbl Ha COBPEMEHHOM BbIYUCIUTENBHOM 060PYA0BaHUM, 3HATL
COBpEMEHHbI€e A3bIKM NPOrpammMmnpoBaHuUs;

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

CETOYHbIX METOAO0B.

K cogepKaHuo ancumnnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e Y70 TaKoe HEMPOHHbIe ceTU. Buonormyecknin HelpoH. Yenoseyecknin mosr. Mogenu HelMpoHoB.
ApxuteKktypa cetelt. [peacrasieHne 3HaHUN.

e [lpoueccbl 06yyeHma. ObyyeHne, OCHOBAaHHOE Ha KOppeKLMn ownboK. ObyyeHne Ha ocHoBe
namsatu. ObyyeHne Xeb6a. KoHKypeHTHOe 0byyeHme. ObyyeHne BonbumaHa. ObyuyeHme ¢
yuntenem, obyyeHune 6e3 yuntensn. 3agaum obyyeHus: accoumaTMBHan NamaATb, pacno3HaBaHue
06pa3oB, annpokcMmauma GyHKUMI, ynpasaeHne, dunbtpauma. Mamatb B BUAE maTpuLbl
Koppenaunin.

e OpHOCNOWHBIN NnepcenTpoH. Teopema 0 cXoAMMOCTM NepcenTpoHa. Mpadmku npouecca
0by4yeHUs. 3agava aganTmeHon GunbTpaLmm. Bsaumocsasb nepcenTpoHa u H6aliecoBcKkoro
KnaccudumkaTopa B rayccoBoi cpeae.

e MHOrocnoMHbIN NepcenTpoH. Anroputm obpaTHOro pacnpocTpaHeHua. [iga npoxoaa
BbIYMCNIEHUI, CKOPOCTb OBYYEHUSA, NOCNEAOBATENBHBIN M NAKETHBIN PEXUMbI 0BYyYeHMUA.
Kputepuit octaHoBa. MNepeKkpecTHas NpoBepKa.

e Annpokcumauma GyHKUmin. Teopema 06 yHMBEpCasbHOM annpoKcMmaumu. «Mpoknatue
pasmepHocTM». OByyeHUe € yunTenem Kak 3agada ontummsaumm. MeTog conpaxKeHHbIX
rpaaneHToB. KBasMHbIOTOHOBCKME MeToabl. MeToa KOMMNbITEPHOM 3aMOPO3KNU. eHEeTUYECKUI
anropuTm.

e (CeTM Ha OCHOBe paamanbHbix 6asncHbix dyHKUN (RBF).Teopema Kosepa o pasgenmmoctu
MHOXecTB. 3agaya nHTepnoaaumm. Teopema Muuennn. CpasHeHue cetet RBF n mHorocnoiHbix
nepcenTpoHoB. CTpaternn obyyeHma. CayyanHolii BbiI6Op GUKCUMPOBAHHbIX LLEHTPOB. Bbibop
LEHTPOB Ha OCHOBE CAaMOOpPraHM3aunn. Boibop LEHTPOB C yunuTenem.

e KapTbl camoopraHusaumu. MpoLuecc KOHKYPEHLMM, NPOLLecC Koonepauun, NpoLece aganTtalmu.
YnopagoyeHue n cxoaumocTtb. KpaTkoe onucaHue aaroputma SOM

e HelpoamMHamuKa. AIMHammnyeckme cuctemsl. MPOCTPaAHCTBO COCTOAHMMN. ATTPAKTOPbI.
YnpasneHue aTTpaktopamn. Mogenb Xonounaa.

e CraTucTUYecKas mexaHuKa mogenu Xondunaa. Metoz penauk. BolumcneHne ceoboaHom
SHeprum.

e ®da3oBas Anarpamma mogenu Xondunga. 0606weHns mogenn Xondunaga. Teopusa E. FapgHep.

e [IMHaMHUYeCKM ynpaBasaemble peKyppeHTHble ceTu. ANroputmbl obyyeHus.

e  AHaNM3 UCTOYHUKOB HEOMpPEAENEHHOCTU B MOAENN. IMNUPUYECKNE PYHKLMM pacnpeseneHus.
MeTogabl AgepHoro crnaxkmeaHuaA. CTaHaapTHble 04HO- U MHOFOMepPHble GYHKL MM
pacnpegeneHus. AHanus Koppenaunin. Mpaduyeckmnii aHanms ¢ nomolubio QQ- rpadpukos.
OueHKM napameTpoB. Xu-KBagpaT TecT. TectuposBaHue no Koamoroposy-CMmupHosy. MprHLMN
MaKCMManbHOro npasgonoaobus. baliecoBckne MHGOPMALMOHHDBIE KPUTEPUN.



e BepoATHOCTHblE KPUTEPUM KAYECTBA M TEOPUA HaJEeKHOCTU. M30BEpOATHOCTHbIE
npeobpasoBaHus. MpeobpasoBaHue PoseHbnaTa. MNpeobpasosaHne Hatada. MHaeKc
HageKHocTu. MeToAbl OLLEeHKU HaZeXHOCTM NepBOro, BTOPOro M Bbicwmx nopaaKkos ( FORM,
SORM, HORM). MeTtoapl NpobHbIX BbIBOPOK. PasnnyHble pasHoBuaHOCTM MmeToaa MoHTe-Kapno.
MeTog, cywecTBeHHbIX BbIGOPOK. BbibopKM HanpasaeHuin. Metog J1IaTMHCKOro runepky6ba.

e ONTMMM3AUMA B YCIOBUAX CTAaTUCTUUECKOM HeonpeaeneHHocTn (pobacTHan onTummsaums)
®PyHKUMA noTepb U GYHKUMA BEPOATHOCTU. PYHKLMA KBAHTUAIWU. MeToabl 4eTePMUHUPOBAHHOTO
3KBMBANEHTa. buanHenHaa GyHKLMA NoTepb U cheprnyeckn CMMMETPUYHbIE pacnpeseneHums.
PyHKUMA NOTepb BO3pacTaloLLaa No cTpaternun. JJoseputenbHblil meTos. Makcummusauma
uenesbix GYHKLUMI Ha foBEpPUTENbHOM anamnconae. CToOXacTUYeCcKMe KBasurpagueHTHble
aNropuTMbl. 334,341 CTOXAaCTMYECKOrO NPOrpamMmMMpPOBaHMA C BEPOATHOCTHLIM OFpPaHUYEHNEM.

e [nybokoe obyyeHue ( Deep Learning)

OcHoBHasA nuTepaTypa:

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

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

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

4. HelipoHHble ceTn: ctopma passuTma Teopum [TekcT]. KH. 5 : yueb. nocobue ana sysos / noa o6,
pea. A. W. TanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

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

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

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

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

HecTtaunMoHapHaa a3poaMHAMMKA NleTaTe/IbHbIX annapaTos
Llenb gucunnaunHol:
- 3HAKOMCTBO CTyEeHTOB C OCHOBaMM a3pOANHAMMUKM A03BYKOBbIX, OKONO3BYKOBbIX M CBEPX3BYKOBbIX

TEYEHUM naeanbHOro n BA3KOro ra3sa. Kpr COOEPHKUT KaK TeOpeETUYECKME OCHOBbI a3pOANHAMUKN, TaK



n ceegeHna o meToaax U cpeacTBax aKCNepMMeEHTaIbHbIX VICCﬂeLI,OBaHMVI.

3agauv gUcUMnAnHbI:

dopmupoBaHue y cTyaeHToB 6a30BbIX 3HAHMI B 061aCTM a3POAMHAMMUKM, NOHUMAHUA CBA3U
aspoAnHAMUKK C APYTMMM pasaenamm GuUsmKm;

nprMobpeTeHne TEOPETUYECKMX 3HAHUI B 06/1aCTU ONUCAHMUA U MOAENNPOBAHNA TeYeHU I
KUOKOCTEN U ras3os ;

d)OpMMpOBaHMe I'Ipe,CI,CTaBl'IeHMVI 06 3KCNEPUMEHTA/IbHbIX METO4aX B a3POANHAMMUKE.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

byHOaMEHTabHbIE NOHATUA, 3aKOHbI, TEOPUU A3POANHAMUKY;

dU3nYecKne 1 mMaTeMaTUYECKME MOLENN, MPUMEHAEMbIE B a9POANHAMMUKE,

NOPAAKN YACNEHHbIX BE/IMYUH, XapaKTepHble ANA pa3/InyHbIX pa3aenoB a3poAnHaMUKNY,
COBpPEMEHHbIE NPOBAEMbI A3POANHAMUKY;

dU3nYecKne N maTemaTUHECKNE MOLENN, MTPUMEHAEMbIE B a3POANHAMMUKeE,

pa3HOBMAHOCTU COBPEMEHHBIX CMOCOHOB IKCMEPUMEHTANIbHOTO UCCIe0BaHUS a3pOAMHAMUKN
NleTaTesibHbIX annapaToB U UX 3/1IEMEHTOB U GpU3NYECKME MPUHLUMBI, HA KOTOPbIX OHM OCHOBaHbI.
YmeTb:

abcTparnpoBaTbCa OT HECYLWECTBEHHOMO NPU MOAENNPOBAHMM pPeasibHbIX a3POaUHAMUYECKUX
3agav;

no/1b30BaTbCA CBOMMU 3HAHUAMU ONA pelleHnA ¢pr,aMEHTal1beIX M NPpUKNagHbIX 3a4a4
a3poANHAMUKY;

AenaTtb NPaBuAbHbIE BbIBOAbI U3 CONOCTABAEHMA PE3Y/IbTATOB TEOPUM U SKCNEPUMEHTA;
npon3BoAnUTb YNCNNEHHbIE OLLEHKN NO NOPAAKY BENIMYNHDI;

AenaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoae K npeaesibHbiM YCI0BUAM B M3yYaeMblIX
aspoAnHaMMYecKmx npobiemax;

BMAETb B TEXHUYECKMNX 3aa4ax GU3NYECKOEe CoAepKaHMeE;

NPUMEHATb NOHATUA U GOPMYNbI, NPEACTaBNEHHbIE B KypCe A8 OLEHKM a3poaMHAMUYECKUX
XapaKTePUCTUK NieTaTeIbHbIX anmnapaToB U UX 3/IEMEHTOB;

06BbACHATL CI’IELI,Md)MKy noseaeHnAa pasIMYHbIX a3apoaANHaAMUNYECKUX XapPaKTEPUCTUK Ha OCHOBE



OU3MKKN ABNEHUIA, NPOUCXOAALUNX B ABUMKYLLLEMCA rase;

Bnagpetb:

HaBblKammM 0cBOeHMA 60bLLOoro o6bema nHbopmaumu;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B ayaAnTOopun n UHTEpHeTE;

Ky/IbTYPOM NOCTaHOBKU U MOAENNPOBAHNA GU3MYECKUX 334a4;

HaBblKaMM rPaMOTHON 06pabOTKM pe3yNnbTaTOB ONbITa M CONOCTABAEHNSA C TEOPETUYECKUMMU
OAHHbIMU;

NPaKTUKOWN UCCNeL0BaHUA U PELUEHUS TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETMYECKOro aHan3a peasbHbiX 33434 a3poANHAMUKWY;

OCHOBHbIMW MeTOA4aMU onpeseneHna asapoguHaIMUYECKNX XapPaKTEPUCTMK NPU 403BYKOBbIX M

CBEPX3BYKOBbIX CKOPOCTAX.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

L HeCTaLI,MOHapHaﬂ a’poaAnHaMUnKa

OcHoBHasa nuTepaTypa:
1. A K.MaptbiHOB. [MpnKnagHasa asapoguHamuka. M., «MawunHocTtpoeHne», 1972.

2. N.T.NouaHcKMiA. MexaHuKa Xuakoctu 1 rasa. M., Hayka, 1970.

MonyHaTypHOe mogenupoBaHue U BUPTya/ZibHas peanbHOCTb
Llenb gucunnaunHel:
- U3yYeHune CTyAeHTaMn TEOPETUYECKMX OCHOB, GM3NUYECKUX METOLOB U TEXHUYECKMX CPeacTB
No/slyHaTypHOro MoAeMpoBaHUsA NoneTa netatesbHbIx annapatos (/1A) n Apyrux NoaBUMKHbIX
06BEKTOB B HAa3EMHbIX YC/IOBUAX, METOA,0B BUPTYasIbHOM peasibHOCTU, METOAUKN UCCNen0BaHuA
XapPaKTePUCTUK YCTOMUYMBOCTH, YNPABASEMOCTM U CUCTEM yrpaBaeHus JIA Ha MUAOTAXKHbIX CTeHAAX C

y4yactnem NneT4ymKos.

3a4auun ANCUMNNIUHDI:

¢ dopmmpoBaHue 6a30BbIX 3HaHMIA B 061aCTU NONYHATYPHOrO MOAENMPOBAHUA NoAETa Kak



AMCUMNAMHbI, MHTErpupytoweit obuedunsnyeckyro n obLieTeopetTMyeckyo NnoaroToBky GU3NKOB,
3HaHWA B 06/1aCTM TEOPUM PETYNPOBAHUA, MHIKEHEPHOM NCUXONOTUN, USMEPUTENBHbBIX CUCTEM U Ap.;
* 06yyeHMe CTYAEHTOB NPUHLMNAM CO34aHMA MaTeMaTUUeckmx mogenei J1IA u nx cuctem ana
pas/fINyHbIX BULOB UCCNEeL0BaHUMI, TUMNOB JIA, peXXMMOB NoJeTa, 3a4a4 NUAOTUPOBAHUA U T.4,

® OCBOEHME CTyAEeHTaMM TUMOBbLIX 31IEMEHTOB U 33434 NMUIOTUPOBAHMA KaK OCHOBbLI A1 OLEHKMU
XapPaKTEPUCTMK YCTOMUYMBOCTM M ynpasasemoctu J1A;

® 03HAaKOMJIEHME CTYAEHTOB C METOAaMU NPOBeAEeHMA SKCMEPUMEHTOB Ha MUIOTAXKHbIX CTEHAAX,
METOAMKOM OLEHKM XapaKTEPUCTUK YCTOMUYMBOCTM M YNPaBAAEMOCTN Ha OCHOBE CYObEKTUBHOIO
MHEHWA NETYMKA U JAHHBIX 0O BEKTUBHbBIX U3MEPEHMUI KavyecTBa NUAOTUPOBAHNS;

* popmmMpoBaHME NOAXO[0B K BbIMONHEHWIO UCCNEA0BAHUI CTYAEHTaMKU B 061aCTV ANHAMUKK U

cuctem ynpasaeHus JIA B pamKax BbiMyCKHbIX paboT Ha cTeneHb mMarmcTpa.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs ONKHbI

3HaTb:

MECTO M pO/ib 06LLMX BONPOCOB HAYyKM B HAYYHbIX UCCEA0BAHUAX;

COBpPEMEHHbIE NPoBAEMbI GUBUKM, XMMUU, MATEMATUKMU;

TeopeTuyeckme moaenun GyHaaMeHTaIbHbIX NPOLECCOB U ABNEHUIN B GUIMKE U €€ NPUNONKEHUAX;
NPUHUMMNbI CUMMETPUUN U 3aKOHbI COXPaHEHUS;

HOBEWLUME OTKPbLITUA €CTECTBO3HAHUSA;

NOCTaHOBKY Npobsiem PUNKO-XMMMUUYECKOTO MOAENMPOBAHNS;

0 B3aMMOCBA3AX U PyHAAMEHTANIbHOM €AUHCTBE ECTECTBEHHbIX HaYK.

YmeTb:

3pPEKTUBHO UCNO/Ib30BaTb Ha NPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAayKW: MOHATUA, CYKAEHMUA,
YMO3aKNO4YEHUA, 3aKOHbI;

npeAcTaBuUTb NAHOPAMy YHMBEPCAbHbIX METOA0B M 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHWUSA;
paboTaTb Ha COBPEMEHHOM 3KCNEPUMEHTa/IbHOM 060pyA0BaHNY;

abcTparnpoBaThbCa OT HECYLECTBEHHbIX BAUSAHUI NPU MOLEIMPOBAHUMN PeasibHbIX PU3NYECKUX
cUTyaumi;

NAaHUPOBATb ONTMMAbHOE NPOBEAEHME IKCMEPUMEHTA.

Bnagetb:

NJIaHUPOBAHMEM, NOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GU3MYECKOTO SIKCNEPUMEHTA;



Hay4yHOW KapTUHOMU MUDPa;
HaBblKaMM CaMOCTOATEIbHOWN PaboTbl B 1abOPaTOpPMM Ha COBPEMEHHOM 3KCMEPUMEHTA/IbBHOM
0bopyaoBaHMM (NMNNOTaXKHbIE CTEHAbI);

MaTemMmaTuyeCkum moaennposaHmem ¢M3M‘-IECKVIX 3a4ad.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e CyLWHOCTb M CTPYKTYPa MOAENbHOTO 3KCNepMmeHTa. Mcnonb3oBaHWe meToda NoJiyHaTypHOro
MOZENNPOBaHMA U BUPTYasIbHOM peanbHOCTU B 3a4a4axX MOAENIMPOBAHNA NOJeTa U ynpaBaeHnA
OBUKEHNEM Pas3INYHbIX AMHAMUNYECKMUX OOBEKTOB U CUCTEM «YE/10BEK-MALLNHAY.

e MaTemaTuyeckme Mogenn ABUKEHMA ANHAMUYECKUX 0OBEKTOB, X MOCTPOEHUE U METOAbI
peleHns Ha LMPPOBbIX M aHANOrOBbIX BbIYNCAUTENBHbIX YCTPONCTBAX.

e (CBOWCTBaA Ye/I0BEKA KaK 3BEHA CUCTEMbI «YENOBEK-MALLMHAY, 3aKOHbI BOCMPUATUA YE/I0BEKOM
MHbOpPMaLMM, NCMONb3YyEMON B 33434aX YNpPaBAeHUs AUHAMUYECKMMU 06 beKTamu. OCHOBHOM
ncuxodusmyeckmin 3akoH Bebepa-PexHepa, popmyna CTmeHca

e OCHOBHble CBOWCTBA 3pUTE/IbHOIO aHa/IN3aTOPa YE0BEKA M €r0 XapaKTepUCTUKKU. TpeboBaHMA K
cucTemam BM3yasin3aLmm, OCHOBbI MOCTPOEHMA CUCTEM BMU3YaNU3aALLMK, UCMOJb3YHOLLNX
pasinyHble GpMU3NYEeCcKne NPUHLMUMbI, 3aKOHbI GOPMUPOBAHUA NU300ParKeEHUS,

e YcTpolicTBa oTobparkeHMA MHPOPMaLIMM CUCTEM BM3yaNn3aLLMK, KONTIMMALMOHHbIE CUCTEMDI,
CTEpPeOoCKoNMYecKmne CUCTEMBI

e  CucTtembl BU3yanmsaumnmn gns MogeimpoBaHMA 33434 LLeIeBOro NPUMeHeHMA

e  3aKOHbl BOCNPUATUSA YE/IOBEKOM NEPErPY30K U YINI0BbIX YCKOPEHUIA, TEOPETUUYECKUI NOAXOA,
LA v KpuTepmn oLLEHKN UX BAMAHWUA Ha NMIOTUPOBAHMKE.

e BauaHue 60nbINX NEpPerpy3oK Ha GMU3MON0rMYECKOEe COCTOAHME NETUMKA N ANHAMUKY CUCTEMDI
“camoneT-netunk”. Metoapl UcCnef0BaHUA AeATeIbHOCTU YesioBeKa Npu 60/1bLmX
neperpysKkax9

e Cnocobbl NoBbiWEeHNA PaboTOCNOCOBHOCTM NETYMKA B YCNOBUAX AENCTBUA HONbLLMX Neperpysok

e BocnpousseaeHne NeperpysoK M yrnoBbiX YCKOPEHUI Ha NUIOTaXKHbIX CTEHAAX C MOABUMKHON
KabuHol. OCHOBHble METOAbl MOAE/IMPOBAHNSA NEPETrPY30K U YrN0BbIX YCKOPEHWUI. 3aKOHbI
ynpaBAeHNAa MEXaHNU3IMOM MOABUMXKHOCTM NO Pas3/INYHbIM CTeNeHAM cBOOoAbl, KPUTEPUMN OLLEHKM
KauyecTBa MOAE/IMPOBaHNS YCKOPEHUI

e MexaHu3Mbl NOABUMKHOCTM CUHEPTreTUYECKOTO TUNA, 3aKOHbI X yrNpaBaeHua, obecneyeHune
reomeTpuyeckoi 6esonacHocTu.

e Ponb ycunuii Ha pblyarax ynpassieHuA B ynpasasemocTu JIA, cpaBHEHME Pa3NMYHbIX TUMOB
pblyaroB ynpaB/ieHMA Mo Pas/IMuHbIM KpuTepuam. Teopetuyecknin noaxon UATN K Bbibopy
ONTUMANbHbIX XapPaKTEPUCTUK 3arpy3KM U YyBCTBUTE/IbHOCTW YNPaBAEHMA A1A Pa3/INYHbIX TUMOB
pblyaros. MoaenvMpoBaHWe YCUAUI Ha pbluarax ynpasneHun. AKTUBHbIE pblyarv ynpasaeHus

e TexHONOrMA BUPTYyaNbHOW PeasibHOCTU, e€ UCNOb30BaHWe NPU NOAYHaTYPHOM MOAENNPOBaHUMU
CUCTEM «YesIoBEK-MaLUUHaY. [oCTpoeHne CUCTEM BUPTYaNbHOW peasibHOCTU. BO3MOKHbIe
WNI03UM B CUCTEMAX BUPTYaIbHOM peasibHOCTH.

e MeToaMKa UccnefoBaHUA XapaKTEPUCTUK YCTOMYMBOCTM, YNPABAAEMOCTU U CUCTEM YNpPaBAEHUs
C yyacTuem neTymkoB. TUnoBsble 3a43a4N NUAOTUPOBAHMA N5 UCCNeA0BAHUA NONETA B 0ObIYHbIX
YC/IOBUSAX, CNIOMKHbIX YCNOBUAX U B 0COBbIX CUTYaLUSAX.

e LLIKanbl NNUNOTaXKHbIX OLEHOK, MPUHLMIMbI UX MOCTPOEHMA N METOAMKA UCMNO/1b30BaHUA



e MeToabl CTaTUCTMYECKOM 06paboTKM pe3yNbTaToB 3KCNEPUMEHTOB, 3aKOHbI pacnpeaeneHus,
KpUTEPUMN 3HAYUMOCTU, A0BEPUTE/IbHbIE NHTEPBANbI, PAaKTOPHbIN aHaNun3.

e lccneaoBaHUA CBOMCTB CUCTEMbI «CaMOJIET-IETYMKY» C UCNO/b30BaHMEM MOAENN NETUMKA.
MeToabl naeHTUGUKALMN MoAeNU AeNCTBUIA NETUMKA: MEeTO, CaMoHacTpanBaloLWenca Mmoaenu,
onpeaeneHune onucbiBaowen GyYHKUMN NETYMKA CNEKTPaNbHbIMM METOAaMM

e MeToabl M cpeacTBa UCCNeA0BaHNA CUCTEM YNPABAEHUA U X SNEeMEHTOB B 3a4a4ax
NUAOTMPOBAHUA

e OcobeHHOCTM MOAENNPOBAHUA KPUTUYECKUX PEKMMOB MNoJIeTa Ha NUAOTaXKHbIX CTeHAax.

OcHoBHasa nuTepaTypa:

1. A.B. Edpemos, A.B. OrnobauH, A.H. NMpearteyeHckuii, B.B. PogyeHKo. J/1IeTunK Kak AMHamMmMYecKas
cuctema. — M.: MawunHoctpoeHune, 1992.- 336 c. ISBN 5-217-01999-9.

2.T.C. browreHc, P.B. CtygHeB. AspoamMHamunKka camoseTa. JuHamnka npoLo/ibHoro n 60KoBoro

ABuKeHuAa. — M.: MawwnHoctpoeHune, 1979. — 352 c., un. BBK 39.53. B98.

MpoeKTupoBaHue BEpPTONETOB

Llenb gucunnanHel:

- O3HAaKOM/IEHWE CTYAEHTOB C TUNAMM NeTaTe/IbHbIX AaNNapaTos, MCNO/b3YIOWMX ANA CO34aHUA
NoAbEMHOM CUAbl HecyLW Mt BUHT (HB), 0cOBEHHOCTAMM UX KOHCTPYKLUKN, METOAMKAMMK pacyeTa
OCHOBHbIX JIETHO-TEXHNYECKUX XapaKTepUCTUK BK/IA pa3inyHbIX cxem, OCHOBHbIMU MPUHLMNAMMU

pPaboTbl U KOHCTPYKLUMM UX arperaTtos.

3agaum ANCUMNANHDI:

¢ dbopmupoBaHme y obyyatowmxca 6a3oBbIX 3HAHMIN O MHOTOAMCLMIIMHAPHOM NOAXOAE K npoueccy
npoekTnposaHua BKJIA, BbIbopy ero napamMeTpoB No COBOKYMHOCTU KPUTEPUEB, KaK NPaBUIo
NPOTUBOPEUUBbIX;

® 3HAKOMCTBO C OCHOBHbIMW 3aBUCMMOCTAMM, YCTaHABAMBAOLWMMM CBA3U MeXAay NapameTpamu BKIA
N NETHO-TEXHUYECKMMM XaPaKTEPUCTUKAMMU;

¢ popmMpoBaHME NOAXOL0B U HABLIKOB MPUMEHATb NOJIyYEHHbIE 3HAHWA 418 OLEHKMN YPOBHSA
MMEHOLLLEroca Hay4YHO-TEXHMYECKOrOo 3a4eM1a M onpeaeneHuna AanbHeRLWnX HanpaBaeHUi Uccnen0BaHNM

1 BblpaboTKM TpeboBaHM K nepcnekTMBHOMY Tuny BKJIA.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb!

obLume CBOMCTBA U OTINUYUA BUHTOKPbIIbIX IeTaTeNbHbIX annapaTos OT APYrMX TUMOB JieTaTe/IbHOM
TEXHUKW;

OCHOBAHHOE Ha 3aKOHax COXPaHEeHMA NOHATUE UAEANbHOTO HECYLLErO BUHTA;

CBA3b MeXAYy OCHOBHbIMM NapaMeTpamu BEPTOIETA U €r0 JIETHO-TEXHUYECKMMMU
XapaKTepUCTUKaMK;

NOCTaHOBKY NPo6siem B3aMMOAENCTBUA PA3/IMYHbIX ANCUMNIMH aBUALMOHHOM HayKX B 3agavax
NPOEKTUPOBAHNA BUHTOKPbINbIX €TAaTE/IbHbIX aNNapaToB, B YaCTHOCTK, NpW BbIbOpe paumoHanbHbIX
MapameTpPoB HECYLLLEro BUHTA.

YmeTb:

3¢ HEKTUBHO MCNONb30BaTh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI aBUALMOHHOMN HayKK
(noHATUA, cyXKAEeHUSA, YMO3aK/IOUYEHMSA, 3aKOHbI);

no ony6/IMKOBAHHOWM 3a4acTyo BECbMa HEMNOJIHOM MHPOPMALUKN AaTb NPEABAPUTENBHYIO OLEHKY
BO3MOMKHbIX XapaKTEPUCTUK BUHTOKPbIJIOFO 06 beKTa U 0COBEHHOCTEN €ro KOHCTPYKLMU;

BbIAEIUTb FNaBHble GaKTOPbI U Hanpas/eHUe Pa3BUTUA NEPCNEKTUBHbIX TMNOB BKJIA ¢ oueHkoi
YPOBHSA PUCKOB MPU UX peannsauuu.

Bnagets:

CNOCOBHOCTLIO KaYeCcTBEHHOTo aHaMn3a apHeKTOB, BO3SHMKAOLMX NPU BblIBOpE KOMNOHOBOYHbIX
peweHunii BK/1A u nx anemeHTOB;

MHbOPMaUMEN O TOYHOCTU pacyeTa IETHO-TEXHUYECKUX XapaKTEPUCTUK BEPTO/IETA HA PA3/INYHbIX

aTanax ero NPOeKTUPOBaHMA.

K cogeprKaHnio gMcUmMnanHblI OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e [puHumnbl paboTbl Hecyllero BuHTa. Knaccudumrkaumsa BKA.

e /IMNynbCHaa TeopuAa HeCcyLLero BUHTa Ha pexnume BUCEHUA U B KOCOM MOTOKe.
e Buxpesas Teopus H.B. c 6eCKOHEYHbIM YMCIOM SlonacTen (ANCKoBas Teopws).
e AspogMHamMyecKue CUbl Ha HecyLwem BUHTE.

e MouwHocTb, NoTpebHan ana BpawieHma H.B.

e YpaBHEHMEe MAXOBOro ABUKEHWA NoNacTeN.

e  KOHCTPYKLMA HecyLLero BUHTa.

e YnpaBneHue BEPTONETOM.

e  A3poaMHAMMUYECKUI1 pacyeT BepToieTa.

e  YCTOMYMBOCTb M YyNPaBAAEMOCTb.

e [Ipouecc NpoeKTUpOBaHUA BepToeTa.



®  YpoBeHb TEXHMYECKMX MOKa3aTenen.

e Bbi6boOp NapameTpoB HECYLLErO BUHTA.

e KonebaHun BepTonera.

e [lpobnembl yBeNUUYEHUA CKOPOCTMU MOJIETa BEPTOETOB Y BO3MOMKHbIE MYTU UX PeLlEeHus.
e lcnonb3oBaHMe HETPAANUMOHHBIX BUAOB TONAMBA Ha BepTONETaXx.

OcHoBHasa nuTepaTypa:

1. M. 1. Munb n ap. , BeptoneTbl. PacyeT 1 npoekTMpoBaHue, «MawunHocTpoeHne», M, 1972.
2. M.H. TuweHkKo u gp., Beptonetbl. Bbibop NnapameTpoB Npu NPOEKTUPOBaHMUU,
«MawwuHocTpoeHue», M, 1976.

3. Teopwus Hecywero BuUHTa. MNoga pegakumein A.K. MapTtbiHoBa « MalunmHocTpoeHue», M, 1976.
4. B.H. lannH, KoHcTpyKLmA BepToneTos, « MawmnHocTpoeHme», M, 1970.

5. A. bpamsenn, JuHamuKa septonetos, «MawmnHocTpoeHmne», M, 1982.

6. P.A. Muxees, lNpoyHoCTb BepTONeTos, «MalwwmnHocTpoeHmne», M, 1984,

7. A .M. BonogunH, OCHOBbI a3pOgMHAMMNKN U OUHAMUKKN NONAETA BEPTONETOB, «TpaHcnopT», M, 1988.
8. B.W. Maspuukuii, B.MM. 3aliues, NpnmeHeHWe ra3oMOTOPHOrO TON/IMBA Ha BEPTONETaX
rpakgaHckon aBmaumm, Ctatbs B cbopHUKe «[Mpobaembl CO3a4aHNA NEPCNEKTUBHOMN

aBMALMOHHO-KOCMUYECKOM TEXHUKNY, M. PUSMAT/INT, 2005.

Pacuer AdPOoANHAMUYECKUX XAPAKTEPUCTUK B CUCTEMAX aBTOMATU3INPOBAHHOIO NPOeTUupoBaHnUA

Llenb gucunnanHel:

- 3HAKOMCTBO CTYA,EHTOB C YUCJIEHHBIMW METOZAaMU a3POANHAMMKMN, MPUMEHAEMbIMU B 334a4axX
MHOFOAMUCUMNIMHAPHOIo NPOEeKTMPOoBaHMA. OCHOBHOE BHUMAaHMWE yaenaeTca MeTogam, OCHOBaHHbIM Ha
TeopMmn NOTEHUMANA, KOTOPbIE NO3BOJIAIOT HE TO/IbKO ONpeaenaTb a3poaMHAMMUYECKMe Harpy3Ku u
NPOEKTUPOBATb ONTUMasIbHble aspogMHammuyeckme Gopmbl, HO TaKKe KaYeCTBEHHO aHaAN3MpPOoBaTb
a’poAnHaAMMYECKME XapPaKTEPUCTUKN IeTaTe IbHbIX annapaToB U MHTepdEPEHUMIO UX 3/IEMEHTOB.
CopeprkaHue Kypca BblpabaTbiBaeT y CTyAeHTOB He GOpManbHbIN NOAXOA K YACEHHBIM METOAAM
A3POANHAMUKN N MPUMEHEHMUA NX B CMEXKHbBIX AUCLIUMNINHAX.

3a4aum ANCUMNANHbI:

° CI)OpMMpOBaHMe 6a30BbIX 3HAHWUI B 061aCTU MEXaHUKKU CM/IOLIHOM cpeabl Kak AnCcunnanHbl,



MHTerpupyowen obedpmsmyeckyto n obLLeTeopeTUYECKYo NOAroToBKY GM3MKOB N 0becnedvmBatoLLeEN
TEXHO/IOTMYECKME OCHOBbI COBPEMEHHbIX MHHOBALMOHHbIX chep AeATENbHOCTH;

* 06y4YeHMe CTYAEeHTOB NPUHLMNAM Pa3paboTKN YNCAEHHbIX METOAOB a3POANHAMMKM U BbiIBAEHUE
0cobeHHOCTEN X NPUMEHEHWS;

* bopMMpoBaHME NOAXOLOB K BbINOJHEHWUIO UCCAEAOBAHUMN CTyAeHTaMM B 061aCTU a3pOANHAMUKN B

PamMmKax MHOrogncumnanHapHOro noaxoda K NpoekKTMpoBaHUo NeTateNIbHON TEXHUKMU.

B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00YyYatoWMEeCs AO0KHbI

3HaTb:

MECTO M POJ/ib a3POAMHAMMKM B 3aZ,a4ax NPOEKTUPOBAHMUSA IETAaTENIbHOW TEXHWKY;
COBpPEMEHHbIE I'Ip06ﬂeMbI YUC/ZIEHHbIX METOA0B MEeXaHUKU XKNAKOCTU U IFa3a,

TeopeTuyeckne moaenu GpyHaaMeHTabHbIX NPOLLECCOB 0BTEKAHUA 3/1eMEHTOB J1IeTaTe/IbHbIX
annapaTos;

CBOWCTBA CNJ/IOLIHOM Cpeibl M 3aKOHbI COXPaHEHUs;

NOCTaHOBKY Npob6a1em B3aMMOAENCTBUA Pa3NINUHbIX AUCUMINANH aBUALMOHHOM HayKM B 3ada4ax
nccnefoBaHUA U NPOEKTUPOBAHUA NeTaTeIbHON TEXHUKMY;

B3aMMOCBA3U U QyHAAMEHTAIbHOE eMHCTBO aBUALMOHHbIX AUCLUMIVH.

YmeTb:

3$dEeKTUBHO MCNONb30BaThb HAa MPAKTUKE TEOPETUUECKME KOMMOHEHTbI HAaYKU: MOHATUA, CYXKAEHUSA,
YMO3aK/0UYEHWs, 3aKOHbI;

npeacrtaBuUTb NaHOpPamMy yHMBEPCA/IbHbIX METOA0B U 3aKOHOB Te4YeHUA XKUAKOCTU U ra3a;
MCNONb30BaTb COBPEMEHHbIE YNCIEHHbIE METOZbl MEXaHMKM CMNJIOLWHON cpeapl;

BbIAENATb rNaBHble GaKTOPbl NPU MOAENNPOBaHUM 0BTEKaHUA peanbHbIX GU3NYECKUX OOBEKTOB;
WHTEPNpPETUPOBaATb PE3Y/IbTaTbl 3KCNEPUMEHTA NPU CPABHEHUU UX C PACYETOM.

Bnagpetb:

CMOCOBHOCTbLIO KAYECTBEHHOIO aHaNN3a 3G HEKTOB BO3HMKAIOLMX NPU 0OTEKAHUM KOMMNOHOBOK
NeTaTesbHbIX annapaToB U UX 3/IEMEHTOB;

MHPpopMaumelt 0 TOYHOCTU pacyeTa M 061aCTU NPUMEHUMOCTU PA3ANYHbLIX YNCEHHbIX METOA0B
a3poAVHAMUKMY;

HaBbIKaMM CAMOCTOATENIbHOW PaboTbl Ha COBPEMEHHOM KOMMbIOTEPHOM 060pyA0BaHUM;

mMaTeMaTn4yeCkMm moaeiMpoBaHnem 3agad rasoBoi ANHAMUKNU.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  AspogMHaMMYecKOe NPOeKTUpOBaHMe

e BeTposHepreTuka

e [lBa noaxoza K pelleHunto 3a4a4m o6TeKaHnsA peasbHOW aspoaMHaMMUYECKON KOMMNOHOBKKU — Ha
OCHOBE MOTEHUMANA U HAa OCHOBE KOMMOHEHT CKOPOCTH

e Mcnonb3oBaHMe rMAPOANHAMMUYECKON aHANOMMK B 3a43a4aX NPOYHOCTH

e JIMHelHble ypaBHEHMA 1A NOTEHLMaNa CKOPOCTH

e MeToabl CHUKEHUA MHTEHCUBHOCTM 3BYKOBOIO yaapa

e Mogenb ®Ppyga ngeanbHoro nponennepa

e HenunHenHble addeKTbl B NOTEHLMANBHOM NOTOKE

e OnpegeneHne asapognMHaMUYECKMX Harpy3oK

e  OCHOBHbIe a3poAMHAMMUYECKME MOAEN KPbIIbEB N OO BEMHbIX TEN

L OCHOBHble YpaBHEHNA U TPaHNYHbIE YCNOBUA MeXaHUKU cnaoLwHomn cpeapbl

e  CTpyKTypa YMcneHHbIX MeToa0B

e Teopema ob6paTMMoCTH

e TeopuAa HECTALMOHAPHOIO NOTEHLMANbHOIO NOTOKA

e TpexmepHbl MeToa 0CObeHHOCTEN B r’MApoAMHaMUNKe

e flBneHue 3BYKOBOrO yaapa

OcHoBHasa nuTepaTypa

1. A. K. MapTbiHOB, lpuKnagHas asapoanHammka, « MawmHoctpoeHme», M, 1972.

2. H.A. ®abpuKaHT, AspogmHamuka, TUTT/, M, 1949.

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

4. T.KapmaH, CBepx3ByKoBasa asapogmHamuka, NJ1, Mocksa, 1948 r.

5. ABnaumoHHan AKyctuka, C6opHUK, «MalumHocTpoeHney, 1973.

6. B.®. flopeHa, AspoanHamuKka, C6opHUK, O6opoHruns, 1940.

7. H.X. ApyTtoHaH, B.J1. AbpamsaH. KpyueHue ynpyrux ten. ®M. Mocksa. 1963 r.

8. C.M. benougepkosckuin, NccneposaHne Ceepx3BykoBoi AapoanHamumkn Camonetos Ha IBM,
«HAYKA», M, 1983.
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PycCKUM A3bIK KAaK MHOCTPAHHDIA

LUenb AMcumnanHbl:

bopMUpPOBaAHME MEXKKYNBTYPHOM NPodeccnoHaibHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMNETEHLMM Ha cpeaHe-NpoABUHYTOM ypoBHe Bl+ (no O6LieeBponeiickoi LWKane ypoBHel
BNAAEHMA MHOCTPAHHbBIMM A3bIKAMW) ANS PELIEHUSA COLMAaNbHO-KOMMYHUKATUBHbIX 33434 B Pa3/INYHbIX
obnacTtax 6bITOBON, KyNbTYpHOM, NpodeccMoHanbHOM U Hay4HOM AeATENIbHOCTM Ha PYCCKOM s3blKe, a
TaKXe anAa ganbHelwero camoobpasoBaHus.

3a4a4m AUCUMNANHDI:

3apa4n GoOpMMPOBAHMNA MEKKYNBTYPHOMN NPpodeccnoHaIbHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMMNETEeHLMM COCTOAT B NOC/1eA0BaTE/IbHOM OBAAEHUM CTYAEHTAaMM COBOKYMHOCTbIO
CybKOMMNETeHL M, OCHOBHbIMU M3 KOTOPbIX ABAAIOTCA:

— JIMHIBUCTMYECKAA KOMMNETEHLMA, T.e. YMEHWNE afeKBaTHO BOCMPUHMMATbL M KOPPEKTHO MCMONb30BaTb
A3bIKOBblE €ANHULbI HA OCHOBE 3HaHUI 0 GOHONOTMYECKUX, TPAMMATUYECKUX, IEKCUYECKUX,
CTUIUCTUYECKMX 0COBEHHOCTAX M3YyYaeMoro A3bIKa;

— COUMONMHIBUCTUYECKAA KOMMNETEHLMSA, T.e. YMEHME afeKBaTHO UCMOJ/1Ib30BaThb peanunu, poHoBbIe
3HaHWA, CUTYaTMBHO 00ycN0OBAEHHblE GOPMbI O6LLEHMS;

— COLMOKY/IbTYPHAA KOMNETEHUMA, T.€. YMEHUE YyYUTbIBATb B 0OLLLEHUWN peYveBble U NOBeAEHYECKUNE
MOAENM, MPUHATbIE B COOTBETCTBYIOLWEN KYNbTYPE;

— coumanbHan KoMNeTeHuus, T.e. YMeHWe B3aMMOoAeNCcTBOBaTb C NapTHEPaMM No 06LLEeHUIO, BCTyNaTb
B KOHTAKT M NOAAEPKMBATL €0, BNaAes HEOBX0AMMbIMU CTPaTErMAMM;

— cTpaTerMyeckas KoMneTeHUMs, T.e. YMEHUE NMPUMEHATb pasHble CTpaTernn ana noaaepkaHus
yCnewHoro B3aMmoaencTems Npm yCcTHOM / NMcbMeHHOM o6LweHnK;

— AMCKYPCUBHAA KOMMNETEHUMS, T.e. yMeHNE NOHUMATb U NOPOXKAATb MHOA3LIYHBIN ANCKYPC C Yy4ETOM
KYNbTYPHO 0OYC/NIOBAEHHbIX Pa3INYmiA;

— 06Lan KoMmneTeHUMn, BKAOYAOLWaa Hapaay Co 3HaHUAMM O cTpaHe U Mupe, 06 ocobeHHOoCTAX
A3bIKOBOM CUCTEMDbI TaK¥Ke U CNOCOOHOCTb PACLIMPATb U COBEPLLIEHCTBOBATb COOCTBEHHYIO KapTUHY
MWpa, OPUEHTMPOBATLCA B MeAMMHbIX MUCTOYHUKAX MHPOpMaLNK;

— MEXKYNbTypHasa KOMMNETeHUMA, T.e. CNOCOOHOCTb AO0CTUYb B3aMMONOHMMAHMUA B MEXKYNbTYPHbIX
KOHTaKTax, UCNO/b3yA BECb apCeHAN YMEHUI ANA peann3aLmm KOMMYHUKAaTUBHOTO HAMEPEHUS;

— KOMMNEeHCaTOpHas KOMMETEHUMS, T.e. CNOCOOHOCTb N3beKaTb HeLONOHMMAHUS, NPeoSoNEeTh

KOMMyHMKaTMBHbIVI 6apbep 3a CHET UCNOJ1Ib30BaHUA N3BECTHbIX peyvyeBblX N METAaA3bIKOBbLIX CPeACTB.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoMecs AONXKHbI

3HaTb:

OCHOBHbIe ¢aKTbl, peanuu, MMeHa, 4OCTONPUMeYaTeNbHOCTH, TpaauLumm Poccuu;

OOCTUMKEHUA, OTKPbITUA, COBLITUA M3 06/1aCTM PYCCKOM HAYKU, KYNbTypbl, NOAUTUKM, COLNAIBHOM
KU3HU;

boHeTUYECKUNE, NEKCUKO-TPAaMMATUYECKMNE, CTUIUCTUYECKME 0COBEHHOCTU PYCCKOTO A3bIKa U ero
OT/INYME OT POAHOrO A3bIKA;

0CO6EHHOCTM OCHOBHbIX TUMOB WU HEKOTOPbIX XaHPOB NMUCbMEHHOM U YCTHOW peuu;

0COBEHHOCTM U Pa3/IMYHbIN GOPMY/ibl PYCCKOrO PEYEBOro 3TUKETA.

YmeTb:

NMOHUMATb Ha CNYX COAEPKAHNE 3aKOHYEHHOTO NO CMbIC/Y ayAIMOTEKCTa, B KOTOPOM MCMNO/b3YHOTCA
B OCHOBHOM 3KCMIMLIUTHbIE CNOCOBbLI BbIpaXKeHUs coAepsKaHuaA, a AONYCTUMbIE UMNAULUTHbIE GOPMBbI
OT/INYAIOTCA BbICOKOW YaCTOTHOCTbIO U CTaHAAPTHOCTbIO MOoAeNel NPoAyLMPOBaHUA CMbICNA;
[OCTUraTb HEOBXOANMBIX YPOBHEN NOHMMAHUA B Pa3/INUHbIX chepax U cuTyaumax obuieHus B
COOTBETCTBUM C 334aHHbIMU NapaMeTPamMM COLMA/bHbIX M NOBEAEHUYECKUX XapPaKTEPUCTUK 0BLLEHNS;
NOHMMATb OCHOBHOE TEMATUYECKOE COAePKaHNE, a TaKKe Hanbosiee GyHKLMOHANIBbHO 3HAYNMYIO
CMbICNOBYIO MHGOPMALMIO, OTPAKaOLLYHO HAMEePEHWS TOBOPSALLETO;

NOHUMATb CEMAHTUKY OTAE/IbHbIX PPAarMeHTOB TEKCTA M KOYEBbLIX €4MHUL, ONpeaensoLmx
0COBEHHOCTM Pa3BUTUA TEMATUYECKOrO COAEPXKaHUA;

NMOHUMATb OCHOBHbIE COLMA/IbHO-NOBEAEHUYECKME XapPaKTEPUCTUKM TOBOPSALLETO;

NMOHUMATb OCHOBHbIE LIE/IM U MOTUBbI FTOBOPALLLEFO, XapaKTEP Er0 OTHOLLEHUA K NPeAMETY PeUn n
PELMMUEHTY, BbIPaXKEHHbIE B ayAMOTEKCTE SKCM/TULMUTHO;

[OCTUraTb ONpeaeneHHbIX LLenei KOMMYHUKaLMK B Pa3indHbIX chepax obLLEHNA C yyeTom
couManbHbIX Y NOBEAEHYECKUX PONEN B ANANOTMYECKON U MOHONOTMYECKOW GOopMax peyu;
OpraHn3oBbIBaTb peyb B popme amanora, 6bITb MHULMATOPOM AManora-paccnpoca, UCNonb3ys
pa3BUTYIO TAKTUKY peyeBoro obueHna (HauMHaTb U 3aKaHYMBATb PA3roBOP B CUTYaLMAX Pa3/IMYHOM
CTENEeHU C/I0XKHOCTU, BepbanbHO BbipaxKkaTb KOMMYHUKATMBHYIO 33434y, YTOYHATb AEeTaM coobLieHns
cobecenHUKa);

NpoAyLUMPOBaTb MOHO/IOTMYECKUE BbICKa3biBaHUA, COAEPKALLME: ONMCAHNE KOHKPETHbBIX U1
abCcTpaKTHbIX 06bEKTOB; MOBECTBOBAHWE 06 aKTyaNbHbIX 419 FOBOPALLEro cobbITMAX BO BCEX
BUA0-BPEMEHHbIX N/1aHaX; PAaCcCyKAEHUA Ha aKTyasibHble /1A FOBOPALLErO TEMbI, COAEpPKaLlMe

Bblpa*XeHne MHeHUA, aprymeHTauunto C anemeHTaMun oueHKH, BbiBOAbl;



[OCTUraTh LLeSI KOMMYHMKaLMK B cuTyauumn ceoboaHoi beceapbl, rae poab MHUUMATOPA 06LeHUA
NPUHaANEXKUT cobecefHUKY U Tae HeoBX0AMMO YMEHWe peann3oBaTb TaKTUKY PeY4eBOro noseaeHus,
XapaKTepHyto ANA HenoAroToBeHHOro obLeHns B pamkax cBoboaHon beceabl (MpeMmyLLecTBEHHO Ha
COLUMANbHO-KYNbTYpPHbIE TEMbI);

penpoayuMpoBaTh MMCbMEHHbIN U ayANOTEKCTbI, LEMOHCTPUPYA YMEHUE BbIAENATb OCHOBHYIO
nHpopmaumio, MPON3BOAUTb KOMMPECCUIO NMYTEM UCKIOYEHMA BTOPOCTENEHHOM MHPOpMaLmMK;
NpPoAYyLUMPOBaTb NMCbMEHHbIW TEKCT, OTHOCALLMIACA K 0pULManbHO-AeN0BOoM chepe obLlieHus
(3asBneHue, 06BACHUTENbHAA 3aMWUCKa, LOBEPEHHOCTb, PEKOMEHAAUMSA U T.4,);

OCYLLECTBNATb ANCTAHTHOE NMCbMEHHOE 0bLLeHNe, BECTU 3aMMCK HAa OCHOBE YBUAEHHOTIO U
NPOYUTAHHOIO C 3/1IEMEHTAMWN KOJIMYECTBEHHOM N KayeCTBEHHOW XapaKTepPUCTUKM, OLLEHKM, C
MCNONb30BaHUEM TUNN3NPOBAHHbIX KOMMNO3ULMOHHbIX KOMMNOHEHTOB (BBeAeHMe, pa3BepTbiBaHUe
TeMbl, 3aK/1l04eHNe);

NPOABAATbL TOJIEPAHTHOCTb, SMMNATHIO, OTKPbITOCTb U ApyKentobue npu obLLeHUn ¢
npeacTaBUTENAMU APYrOW KYNbTypbl.

Bnagetb:

MEXKYNbTYPHOM NPOPECCUOHANBHO OPUEHTUPOBAHHON KOMMYHUKATUBHOW KOMNETEHLMEN B
pa3HbIX BMAaX peveBoi AeATeNbHOCTU Ha ypoBHe Bl+;

COLMOKYNbTYPHOW KOMMETEHLMEN ANA YCNEeWHOro B3aMMONOHNUMaHUA B YCN0BUAX 06LLLEHUSA C
npeAcTaBUTENAMMN APYrOM KYNbTypbl;

Pa3INYHBbIMU KOMMYHUKATUBHbIMW CTPATErMAMM;

yyebHbIMM CTpaTerMammn AN8 OpraHn3aLumn cBoem yuebHoM AeaTenbHOCTH;

cTpateryamm pedaekcum 1 CaMoOLLEHKM B LLENAX CAMOCOBEPLLIEHCTBOBAHUSA IMUYHbIX KaYecTB U
OOCTUKEHUI;

pa3HbIMU NpUeMaMn 3aNOMUHAHUA U CTPYKTYPUMPOBAHUA YyCBaMBaeMOoro maTepuana;

UHTepHeT-TeXxHoOrMaAMM anA Bbl60pa ONTUMANbHOIO peXnma noayvyeHuna MHd)OpMaLJ,MM.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Po/ib CEMbM B KM3HW Ye0BEKa U B coBpeMeHHoM obuiecTse. ABTobuorpadms.
e Yenosek 1 06wecTso. Bbigatowmeca AMYHOCTH.

e Yenosek 1 HayKa. Mpobaembl coBpeMeHHOro 06pa3oBaHMA U HayKMW.

e HaumMoHasbHble NPasAHMKK K Tpaguumun. CBoboaHoe Bpems.

e XyporkecTBeHHas KynbTypa Poccuu.

e YenoBeK M UCKYCCTBO.



e Yenosek 1 ero npodeccus
e HayyHblIli Nporpecc 1 AyXoBHOE pa3BuTHE YesoBeYecTBa.

OcHoBHasA nuTepaTypa:

1. Pycckuii A3bIK B ynpaskHeHusx [Tekct] = Russian in Exercises : yueb. nocobue (a1a roBopawmx Ha
aHrAninckom sasbike) / C. A. XaBpoHuHa, A. W. LUnpoyeHckas .— M. : Pycckuit asbik. Kypcbl, 2014 .—
384 c.

2. Caywartb v ycnblwath [TeKcT] : nocobue no ayaAMpoBaHUIO ANA U3YHaOLMX PYCCKUI A3bIK KaK
HepoaHou. ba3osbii yposeHb (A2) / B. C. EpmayeHKkosa .— / 3-e usa. — CI6 : 3natoyct, 2010 .—
112 c.

3. Cnogo. Mocobue no fIeKcMKe 1 pasroBopHo npakTuke [Tekct] : [yueb. nocobue Ans MHOCTPaAHHbIX

yyawmxca] / B. C. EpmadyeHKkoBa .— 2-e usg,, ucnp. u gon. — CM6 : 3naTtoyct, 2010 .— 212 c.

TexHUKa n meToAMKa aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUA

Llenb gucunnanHol:

- 03HaKOM/EHWNE CTYAEHTOB C METOAAMU U CPEACTBAMU NPUKNAAHOM (BbIMUCINTENIbHOW) FTEOMETPUN,
NerKalen B OCHOBE COBPEMEHHbIX CUCTEM MALLUMHHOM rpadmkm n CAMP. OcHoOBHOe BHMMaHWe
YAENAETCA PACCMOTPEHUIO MHXKEHEPHbIX METOL0B rEOMETPUYECKOTO MPOEKTUPOBAHUA COBMECTHO C

coBpeEMEHHbIM MaTEMATUHECKUM aNnapaTom I'IpMKI'IaAHOﬁ reomeTpumn.

3agaum ANCUMNANHDI:

* dbopmupoBaHMe 6a30BbIX 3HaAHM B 061aCTVM NPUKIALHON FrEOMETPUM, BbIMUCIUTENBHON MATEMATUKK
N FeEOMETPUYECKOTO MOAENNPOBAHUA TEXHUYECKUX OOBEKTOB, @ TAKMKe NPMHLMMNOB aBTOMaTM3aLnUn
NPOEKTUPOBAHMUA, CTPYKTYPbl M HAYYHO-METOANYECKMX OCHOB coBpemeHHbIx CATP;

* 06yyeHne OCHOBaM reOMEeTPUYECKOro NPOEKTUPOBAHNA TEXHUYECKMX OO BEKTOB;

¢ 06y4eHMe pa3paboTKe YNCIEHHbIX METOAOB NPUKNALHON rEOMETPUM NPU PELLEHMM NPAKTUYECKUX
WHYKEHEePHbIX 33434 M NOCTPOEHMM FEOMETPUYECKUX MOoAeNeN B MHPOPMALMOHHbBIX CUCTEMAX;

* popmMpPOBaHNE HABLIKOB MCMNO/b30BaHMA METOA0B NPUKAALHON FEOMETPUM B

MHOTroancCUuMnIMHapHbIX nccnegoBaHUAX NpuU NPOEKTUPOBaAHNN NleTaTenbHOM TeXHUKU



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTh:

MECTO U POJib FreOMETPUYECKOT0 MOAENNPOBAHUSA B 3a4a4ax NPOEKTUPOBAHUS feTaTe/IbHOM
TEXHUKU, APYTUX TEXHUYECKUX OOBEKTOB;

CoBpeMEHHble NPobaembl reoOMeTPUYECKOTO 0becneyeHmnn HayuHbIX UCCIef0BaHUM,
NPOEKTUPOBAHUA U MPOU3BOACTBA TEXHUYECKMX OOBEKTOB;

MEeTOoAbl N CpeacTBa reOMeTPUYECKOro MoaeMpoBaHUA A1A HAYKU U NPOM3BOACTBA, BO3MOMKHOCTH
W OrpaHMYeHnA NPOrpaMmmMHOro obecnevyeHmns NpMKIagHON reomeTpumn peanmnsosaHHoro 8 CAMP;
CNocobbl reOMETPUYECKOTO NPOEKTUPOBAHNUA MPUMEHUTENBHO K pa3paboTke 06bEKTOB
aBMaALMOHHOM TEXHWUKM, PaCYETHOMY MHMKEHEPHOMY aHaNn3y, MPOU3BOACTBY, BK/IOYAA KOHTPO/Ib
TOYHOCTWU U3rOTOB/IEHUA B COMNOCTaBAEHUMN C UCXOAHBIMU FEOMETPUYECKMMWN MOAENAMMU;

NOCTaHOBKY NpPo6siem B3aMMOAENCTBUA PA3/IMYHbIX ANCUUNIUH aBUALMOHHOM HayKX B 3aga4ax
nccnefoBaHUA U NPOEKTUPOBAHUS aBUALMOHHOM TEXHUKMY;

B3aMMOCBA3U N PyHAAMEHTA/IbHOE e4MHCTBO aBUALMOHHbIX AUCUMI/IH.

YmeTb:

MCNO/Ib30BaTb HA MPAKTUKe TeOpeTUYECKME KOMMOHEHTbI HayKU: NOHATUA, CYXKAEHUA,
YMO3aKNUYEHNA, 3aKOHbI;

npeacTaBUTb COBOKYMHOCTb METO/0B U CPpeACcTB NpuKnagHoli reometpun n CAMP;

MCNo/b30BaTb COBPEMEHHblE MeTOAbI NPUKNagHOM reomeTpun n CAIMP;

BbIAENATb rNaBHble PaKTOPbl NP rEOMETPUYECKOM MOAEMPOBAHUN TEXHUYECKUX OOBEKTOB U
dU3NYECKMX ABNEHMN, @ TAKKE NOCTPOEHUU MHPOPMALMOHHBIX MogeNen No MHOrOMEpPHbIM MacCMBam
OAHHbIX.

Bnagpetb:

nposeAeHMEM KauyeCTBEHHOMO aHanM3a pe3y/IbTaTOB NOCTPOEHUA FTEOMETPUYECKUX MOAENEN U
nyTei, B ciy4ae HEOH6X0AMMOCTHU, UX LeNieHanpaBAeHHON yaydllatowen moanduraumm;
nHbopmaumeit o TpeboBaHUAX, NPeabABNAAEMbIX K TEOMETPUYECKUM MOZENAM CO CTOPOHbI
Pa3MYHbIX MCNONb3YIOWMX UCUMMNAMH: B HAYYHbIX pacyeTax, NPOEKTUPOBAHMN U KOHCTPYMPOBAHUM,
MaLUNHHOM rpaduKe, NpoM3BOACTBE C UCNONb30BaHMeM o0bopyaoBaHua ¢ YMY;

HaBblKaMM CaMOCTOATENIbHOWN PaboTbl Ha COBPEMEHHOM KOMMNbIOTEPHOM 060PYyA0BaHUM B

KomnseKkcHbix CAIP.



K cogeprKaHunio gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e [eomeTpuAa 1 ee MHXKeHepHble NPUJIOXKEHUA B HAYKe N MPOU3BOACTBE. 3a4aun 1 npegMmeT Kypca.
Cnocobbl npeacTaBaeHUa reomeTpuyecknx oobektos 8 CAIP.

e MeToAabl KOHCTPYMPOBAHUA KPUBbIX. MHTEPNONALMOHHBIE MONMHOMBI JlTarpaH:ka, HotoTOHa,
3pmuTa. MNapameTpuyeckune cnaaiiHol, Kpusble PeprioccoHa u besbe, B-cnnanHbl, NURBS.

e  OCHOBHble reoMmeTpUYecKMe 3aga4m gna Kpmebix. PacyeT guddepeHLmanbHbIX XapaKTePUCTUK.
OVHaMnyecKkme XxapaKTepuCTMKM KpMBbIX. IKBUANCTAHTA. MNepeceyeHma Kpusbix. Ornbatowasn K
CeEMENCTBY KPUBbIX. PaccTosiHMe OT TOUKM A0 KPMBOW. PaccTofHWE Mexay KpBbIMMU.
ConpsaxeHune KpuBbIX.

e  AHanu3 rnagKoctu Kpuebix. MeToabl CrnaxkMBaHuA. AHaNU3 r1agKoCcTU KPMBOWM, 3a43aHHOM
TabanyHo. CrnaxmBatowan annpoKCMMaLLMA NapaMeTpUYecKmx cnaaiiHos. OTpaboTKa KpMBOW B
WHTEPaKTUBHOM PEXMNME.

e MeToabl MaTeMaTUYECKOrO ONMcaHNA noBepxHocTel. MNosepxHocT KyHca u FopaoHa.
MapameTpuyecknin bukybumyecknin cnnamH. CoctaBHble noBepxHocTn deprioccoHa u besbe. B-
cnnariHosaa n NURBS - nosepxHocTh. OTpaboTKa 1 cornacoBaHme KapKacHbIX KPUBbIX 415
NOCTPOEHMA NOBEPXHOCTU. YC/IOBUA CONPAMKEHUA MOBEPXHOCTEN

e CrnakuBatoLLas annpoKkcMmauma npy TabamyHom 3agaHum nosepxHocTu. PaceTHas
annpokcumauma.

e OCHOBHble reomeTpuyecKkme 3aga4mM gna noBepxHocTel. Pacuet auddepeHumanbHbIX 1
METPUYECKUX XapaKTEPUCTUK. [epeceyeHne NOBEPXHOCTU C Pa3NIMYHbIMU FTEOMETPUYECKMMM
obbekTamu. MNpeogoneHne CUHIYAAPHOCTEN B 3a4a4e nepeceyeHuns. IKBUANCTAHTHbIE
noBepxHOCTU. ConpsAXKeHnA K KOMMNO3NUUAM NOBEPXHOCTEN

e MaTtemaTnyeckne acneKTbl NPOrpaMmmupoBaHmna obpaboTkM NoBepPXHOCTEN Ha cTaHKax ¢ YMY.
MnaHnpoBaHWe TpaekTopun 06paboTKM. NocTpoeHne KBa3MIKBUANCTAHTHOM NOBEPXHOCTU
nepemeLLeHMA reOMeTPUYECKOTO LIeHTPa MHCTPYMEHTA. TpaeKkTopua 06paboTku B ycaoBUAX
orpaHuyeHmit. Cnocobbl obecneverHnn b6espgedeKTHON 06PabOTKM COCTABHbIX MOBEPXHOCTEN.

o [eomeTpuyeckoe obecneyeHne aaaUTUBHbIX TEXHONOMMI. MOCNOMHOEe aeneHne
reomeTpuyeckon moaenn obbeKkTa A0 3a4aHHOro HanpasneHusa. PopMmmnpoBaHMe TPAaEeKTOPUiA
CKaHWPOBaHMUSA BblAENIEHHOrO €10A (LUTPUXOBKA, CNUpPasb, C KOHTYPHOW 06BOAKOWM, NO WabaoHy).

e  OCHOBbI U3MEPEHUA C/IOKHbIX COCTaBHbIX NOBEPXHOCTEN Ha NPOrpaMmMpPyeEMbIX
NU3MepuTeNbHbIX MawKnHax. CoBMeLLeHWe pe3ynbTaToB 3aMepa C MaTeMATUYECKOM MOAENbIO
nsmepsemoro nsgenuns. Owmnbka 6asmnposaHma. OLeHKa 06bemMa U3MePEHNUI AN1A BblfBAEHUSA
OWNBKM 6asmpoBaHus. PasgeneHne norpewHocTen U3roToBNEHHOM NOBEPXHOCTHU C
aspogMHamuyeckon NnpodmunmMpoBKon. MeToamKa M3MmepeHNAa NOBEPXHOCTEMN C
aspoAnHamMmnyeckolr NpoduanpoBKoi (KpbINo, N10NacTb BUHTA, IONATKa BEHTUAATOPA UK
rasoTypbuHHoOro apuratens).

e [lpeobpasoBaHMe reOMETPUYECKMUX ONUCAHNIM (MaclTabMpOoBaHUSA, CABUT, BpaLLEeHUS,
OTparkeHus, nepeHoc). KeatepHMoHbl. 0606LLEeHHaA MaTpuLua npeobpasosaHusa. NMpoekuuu.

OcHoBHas nuTepaTypa:

1. KyHsy Jln. OcHosbl CAMNP, CAD/CAM/CAE, M., C.-CH6.MuTep, 2004..

2. ®okc A., MpaTt M. BoluncnantenbHaa reomeTpusa, NpUMeHeHMe B Hayke 1 npoussogcTtee. M., Mup,
1982.

3. 3aBbanos H0.C,, /1 eyc B.A., CKopocnenos B.A.. CnnailiHbl B UHXeHepHOM reomeTpumn. M.,



MawwnHoctpoeHune, 1985.
4. Popkepc [., Anamc k. MaTtemaTuyeckne 0CHOBbI MaLUMHHOMN rpadukun. M.,
MawwnHocTpoeHue.

5. Matematuka n CAMP, KH. 1,2. M., Mup, MawwuHocTpoeHune, 1980



