





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'mPOA3SPOINMHAMMKA OBBEKTOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-1 — c11ocobHOCTh OCYLIeCTBAATE KPUTHUECKHU aHa/Iu3 MpoOJeMHBIX CUTYaLUii HA OCHOBE CHCTEMHOTO
TMOAX0/1a, BBIPA0aThIBaTh CTPATETHIO EUCTBUMA

[ICK-1.01 — cnocobHOCTh pa3pabareiBaTh (U3MUECKWe W MaTeMaTHuecKre MOZeNd COBOKYITHOCTH
NIPOLIECCOB TH/IPOAPOAYHAMUKY U TernoobMeHa

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
YK-1

3HAHUA:

Ha YpOBHe TIPe[CTaB/eHUW: OCHOBHBbIE TIPUHIUIBI W TOAXOJbI TIPUMEHSIEMble B COBPEMEHHBIX
CTelMaTM3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOIOTUSX;

Ha YpOBHE BOCITPOM3BE/IEHUS: TI0/Ih30BaThCSI COBPEMEHHBIMU MH(GOPMALIMOHHBIMUA TEXHOJ/IOTHAMH JIJIsT
MPOBe/IeHHs BBIUUC/TUTETbHOTO MO/Ie/TAPOBAHMS Y aHa/IM3a TETIOBLIX U THAPOa3pOAUHAMUYECKUX MTPOLIeCCOB;

Ha YpOBHe T[IOHWMAaHUWS: TIPUHLWIBI YCTPOMCTBA W /IEHCTBUSI COBPEMEHHBIX HWH(OPMALMOHHBIX
TeXHOJIOTHUH U UX MCTIO0/Tb30BaHKeE TIPH pellleHHH M'H/IP0aspoJUHaMUUEeCKUX 3a/1ay;

YMEHUsL:

TeOpeTUUeCKHe: TUIaHUPOBaTh, OpPraHW30BbIBaTH W TIPOBOAWTH HAy4yHble  BBIUMC/IUTE/TbHBIE
WCCIIe/JOBaHMS;

MIPAaKTUUECKUe: HWCIOb30BaHHE KOMITBIOTEPHBIX TEXHOJIOTUH [ 00pabOTKH, XpaHeHUs |
BU3ya/M3al[iy Pe3y/bTaToB MO/IeTMPOBaHMUS;

HABbIKU:

ripode CCHOHABHOM 3KCTUTyaTalliii COBPEMEHHBIX CPe/ICTB BBIUMC/TUTETFHOTO MO/Ie/TUPOBaHMUS.
IICK-1.01

3HAHUS:

Ha YPOBHE IPe/[CTaB/I€HUH: 0CHOBbI UMC/IEHHBIX METO/IOB; OCHOBHBIE 3aKOHBI (DU3UKWY;

Ha YpOBHe BOCIMPOW3BEAEHUS: METObI  MOJeJIMPOBAHUS  TIPOLECCOB  TUPOA3POJMHAMUKH,
BBICOKOMHTEHCUBHBIX MPOI[ECCOB, B KOTOPBIX UMEET MeCTO ObICTPOe U3MeHeHUe MapaMeTpoB;

Ha YpOBHe TIOHUMAaHUSL: TIPUHLUTIBI TIPUMeHeHUsI COBPeMeHHbIX MHPOPMAI[MOHHBIX TEXHOJIOTHI B HayKe
Y TIPe/IMETHOM JIeATeTbHOCTH;

YMeHuUsi:

TEOPETUUECKHE: CTPOUThL MaTeMaThyeckue Mojenu  (U3MUeCKUX  sIBJIEHWH, HCIO/Ib30BaTh
MareMaTU4deCcKUi armapar ¥ UHQOpMaLMOHHbIe TEXHOIOTHH TIPY U3yUeHUH eCTeCTBeHHOHAYYHbIX JUCIUTUINH;

MpaKTUUeCKWe: aHa/lM3UPOBaTh pe3y/lbTaThl  BBIUUCIWUTENHHOTO  SKCIIEPUMEHTa;  HCIIO/b30BaTh
MaTeMaTHUeCKUH amnmnapaTr U MHGOPMAIMOHHBIE TEXHOJIOTUH TIPH U3YUYE€HHU eCTeCTBeHHOHAYUHbBIX UCIIUTIIHH;
paboTaTh Ha KOMITLIOTEPE;

HABbIKU:

B/IaJIeHUs] OCHOBHBIMH METO/IaMH TEOPETUUYECKOTO M UMC/IEHHOTO MCC/Ie0BaHUS (DU3UUECKUX SIB/IEHHH,
MeToZlaMd TIOMCKa W 00paboTkM WH(OpMaluM KakK BpPYYHYIO, TaK M C TPUMEHEHHEM COBPEMEHHBIX
MH(OPMAaIMOHHBIX TEXHOIOTHM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa THIPOA3SPOAVMHAMMKA OBBEKTOB siBiisieTcsi AUCLIUIIMHOW YacCTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpaeieHuto 24.04.03 Baaiucmuka u 2udpoaspoouHamuKa.

CopepxaHue [UCLIUIUVIMHBL SIBSI€TCA JIOTUUECKUM IIpojo/pkeHueM pgucuurimH: JUHAMMPKA
ABYDKEHUWS TEJI B ) KUIKOCTAX N T'A3AX.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH caMOCTOATeILHO MPUOOpeTaTh, pa3BUBATh U TIPUMEHATh MaTeMaTUUeCKUe,
eCTeCTBeHHOHAyuHkbIe, COLIMa/IbHO-9KOHOMUYeCKre U podeCcCHoHa/IbHbIe 3HaHUS [I/1s1 pelleHust
HeCTaH/JJapTHBIX 3a/jau, B TOM UKC/ie B HOBOM WM He3HAKOMOU cpefie ¥ B MeXXAUCLIUTIHHADHOM
KOHTEKCTe

¢ OIIK-6 — CrniocobeH pa3pabarbiBaTh W UCIIOH30BaTh HOBBIE MOJXO/IBI U METO/bI PacueTa 00LeKTOB
PaKeTHO-KOCMHYECKOH TEXHUKH C YU€TOM a3pOAMHAMUYECKUX U Oal/TMCTHUeCKUX TTapaMeTpOB

¢ TICK-1.04 — crioco6HOCTBIO K MPOBE/IEHUI0 HAYUHBIX UCC/IeIOBAaHUM B 00/1aCTH OA/UTUCTHUKH, TUHAMUKH
Y yIipaBjeHus TojIeTaMU a3pOKOCMUYECKUX arrapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HauMeHoBaHHe Pa3je/oB U AMAAKTHYECKHUX eJHHHILY

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekumu

IlpakTHyeckue
3aHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

YK-1

TICK-1.01

Pazpen 1. Iesin ¥ 3a/1a4u NPUK/IaHOH IMAPOra3oAMHaMUKH. [Tprmepbl
MPUKJIJHBIX 33/]au TH/POa’pOojHaMUKK 00beKTOB. POJIb B IPOrHO3HBIX U
TIOMCKOBBIX UCC/IeJOBAaHUAX.

10

=
o

Paspen 2. 3ak0HBI COXP H 0C 1e yp Hepapxus Mopeeii.
ITopoOue M aBTOMOAe/ILHOCTD. VIHTerpanbHast GopMa 3aKOHOB COXPaHeHHsI.
TToTOKH, MCTOYHUKH ¥ CHIIbL. [IrddepeHiianbHble GOPMbI OCHOBHBIX YPaBHEHHUI
JUIS hepapX1u Mogesieil (Hy/bMepHble, 0/jHOMepHble, MHOTOMepHEbIe B
MPOCTPaHCTBEHHO! HepapXuH, CTalliOHapHbIe, KBA3HCTALIMOHAPHBIE
HeCTaLMOHAPHBIe 10 BpeMeHHOW nepapxu). [Togo6ue siBnenuii. Kpurepnuu
1of06Hs, KaK OTHOLLIEHHS CUJT M TIOTOKOB, XapaKTepPHbIX BpEMEeH U Pa3MepoB.
Kpurepuu rogo6us, kak 6e3pasMepHbie KOMILIEKCHI B CHCTeMe ypaBHeHuit. [Tonobue
U pa3sMepHOCTb. [Tu Teopema. IToHsATHe aBTOMO/ETLHOCTH.

25

11

14

15

15

Paspen 3. Moaenu ¥ MeTo/bl IPUK/IA/HOH rMAPOra3oAMHaMHKH. Mojienb
W303HTPOIIUYECKOr0 TeUEeHUs W/1ea/IbHOr'0 COBEPIIeHHOro rasa. FaSO,E[l/IHaMl/I'-IECKI/IE
¢yHKLMK. KoMrieke mporpaMM Jjis ra30jMHaMUue KX (pyHKLHH. CKauKu
YIUIOTHEHUsI U YAapHble BOJIHbI B ra3ax. Komriiekc porpamm y/iapHOBO/THOBOM
razoguHamMuky. TeueHus paspexeHusi. Mofie CTalMOHAPHOH ra30AMHAMUKH 1
MporpaMMHbIe CPeZCTBa A1t pertieHus 6a30BbIX 3a7ad. Mogenn HecTalioOHapHOM
raso/jMHaMUKH. 3a/laua o pacra/ie pa3pblBa U C IPOrpaMMHbIe CpefiCTBa ee
peanu3an. HecralioHapHast ra3ojMHaMHUKa rasa ¢ KyGHueckKuM ypaBHeHHeM
COCTOSIHMS.

26
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12

20

20

Paspen 4. Teuenus B conuiax. l'asopunamuka guddy3opos u KoHpy3opos.
T'azoHaMHUKa »KeKTopa. Byl M KOHCTPYKLIMH COTIE/T PEaKTUBHBIX JJBUTATeNel.
CTaL[l/IOHaprIE U HeCTalluOHapHBbIe Pe)XKUMBbI paGOTBI coruia. OTpI)IB TI0OTOKa IpHu
MCTEeYeHWH U3 COIlIa B Cpejly C NPOTHBO/aB/eHreM. Criocobbl Co3aaHust
YIPaB/SIOIUX YCUIMH. Y TOM/IEHHOe OBOPOTHOE COIIO. YIpaB/ieHHe ByBOM rasa.
[lecieKTOpBI, HHTEPLIENTOPBI U ra30Bble Py/au. KauecTBeHHOe onyvcaHue
rasoavHaMHUyeCKux 3(1)(1JEKTOB. Co3,anue TATU. CTEH,Z[OBHH Tsra IyCTOTHas Tsra.
OTpBIB [OTOKA 1 TATOBble XapaKTePUCTUKH. KBa3nozHOMepHasi ra3o/jMHaMKKa
coruia.

23

11

12

20

20

Pasjen 5. A3poiMHaMHKa 0TpbIBa MOToKa. KauecTBeHHble KAPTUHBI OTPBIBHBIX
TeueHni. OTPBIB CBEPX3BYKOBOTO MOTOKA 3a ycTyrnom. [ToHsATHe paszensioLiei
ymHuM ToKa. Cxema Kopcra pacuera oTpbiBa. OTpBIB CBEPX3BYKOBOI'O MOTOKA Iiepe
cTyneHbKoi. TpexmepHbIi OTpbIB. JIMHUM CTeKaHUst U pacTeKaHusl. TerioBble
Harpy>keHust ipu oTpbise. HecraloHapHsle npoLiecchbl.

12

20

20

Pa3pen 6. Aspora3o/jJMHaMHKa BbICOKOCKOPOCTHBIX TeueHHii. KoHyc B
CBepX3ByKOBOM II0TOKe. 3aTyIJIeHHOe TeJlo B CBePX3BYKOBOM NoToke. ®opmyna
HetoToHa A5 conpoTHBIIeHNs Tesl. PeasibHbli ra3. PaBHOBeCHbIH
BBICOKOTEMHEpaTypHLIﬁ BO3JyX. CKauku YIUIOTHEHWSA B PaBHOBECHOM
BBICOKOTEMITIEPATYPHOM BO3/iyXe.

14

15

15

Bcero 3a 11 cemectp

108

51

34

17

57

100

100

Bcero no AucHyIUIMHe

108

51

34

17

57

100

100

3.2. AyAuTOPHBII NPAKTUKYM

Ne
n/n

HaWMMeHOBadHHe

Homep n

pasjena
JUCIUILTHHBI

Tema NPAKTUYECKOr'o 3aHATHUA

Oo0nemMm,

ayn.
JacoB

Pazgen 2. 3akoHbI
COXpaHeHus U
OCHOBHBIE YpaBHEHUSI.

IMpotieccrl mepeHoca B ruziporazouHamuike. OrnpesiesieHre TTIOTOKOB
Wepapxust Moziesiel.  |/1s1 MOJe/TbHBIX TeUeHHUH.
Iogobue u

aBTOMO/Ie/TbHOCTb.

Pazpen 3. Mogpenu n
2 |MeToAbl IIPUKIATHOU
T pOra3ofUHaMUKH.

OcBoeHue MpakTUUeCcKol paboThl ¢ 6a30i MPOrpaMMHBIX CPEJICTB JIJist
ra3ofluHaMuue cKuxX GhyHKIuHA. VI 6a30i mporpamm i yIapHbIX BOJTH
Y CKAQUKOB YTIJIOTHeHHUs. PeriieHue 6a30BbIX IPUKIAHBIX 334,
ITpakTrueckast pabora c rnporpaMmMHoOMN 6a30¥ A1 TeueHUH

pa3pekeHust U MPOrpaMMHOL 0a30i HeCTal[MOHAPHOM ra30MHAMUKH.

3 |Pazgen 4. TeueHus B

OcBoeHMe MpaKTH4eCcKoil paboTkl ¢ pacCYETOM HeCTalMOHAPHOM
coruiax. raso/JMHaMUKH{ COIIOBOIO KaHaJla.
l'a3opuHaMuKa
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mddy30poB u
KOH(Y30pOB.
l'azogrHamuka
KeKTOpa.
4 iiBA(fHHi'aMHKa MopenpoBaHue OTPLIBHBIX TeueHUM. V3yueHre BAUSTHUS pa3nAYHbIX 7
POA rapameTpoB Ha (POPMHPOBaHHe OTPLIBHOU 001acTy.
OTpBIBa MOTOKaA.
Pazpen 6.
5 A3pOrasoHamHKa ITpakTHueckue 3a/jaui BbICOKOCKOPOCTHBIX 00TeKaHHI 00BeKTOB. 2
BBICOKOCKOPOCTHBIX
TeueHUui.
Bcero 3a 11 cemectp 17
3.3. CamocTosTenbHass padora crygenra (CPC)
Ne Homep n HanMeHOBaHue pa3jesa ConenKaHme VIeBHOro 3aNanust Oo0nemMm,
n/n JUCLUTTAHBI Aep y A 4acoB
1 Pazien 1. Llent ¥ 3aa4H MUK/ HOM W3yueHre marepuana paszera. 6
TUZPOra3ofUHaMUKU.

5 Paznien 2. 3aKOHBI COXPaHEeHHsT 1 BhINo/iHeH e MpaKTUUeCKoro 3ajjaHus: "PereHye 1
OCHOBHbIe ypaBHeHUs1. lepapxus 3azaunt Pumana'.
Mogened. [Togobue u

3 aBTOMOJIETbHOCTh. I/I3yquI/Ie MaTepHad/ia pa3jesa. 2

BrInosnHeHye NpakTUUeCKOro 3a/jaHust:
4  |Pasgen 3. Mogenu u MetogpI l'azogrHamMuueckure (bYI.-If?L[I/II/I . BemosiHeHune 10
- MpakTHU4ecKoro 3azanus: "HecrauyoHapHas

TIPUK/IaTHOM THUAPOTa30AUHAMUKH. rasoqUHaMUKA",

5 N3yuenre marepuana paszera. 2
p 4T BerInosiHeHye NpakTUYeCKOro 3a/jaHus:

6 d3fiest 4. 1EdEHI B COMIaX. "MogenvpoBaHHe ra3oHaMUYeCKUX MPOLeCCOB B 10
lazopunamuka guddy3opoB u COMIOBOM KaHae".
KoH(Yy30pOoB. ['a3oAnHaMIKa »KeKTopa.

7 N3yuenue matepuasna pasjena. 2

8 Pa3zpen 5. AspoariHamuKa OTpbIBa VisyueHpe maTepraa pasiena, 6
TMIOTOKa.

9 Pasyien 6. Asp OrasOAMHAMITKA W3yuenre Marepuasa paszeJa. 7
BBICOKOCKOPOCTHBIX TeUeHUM.

Bcero 3a 11 cemectp 57
4. DOPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4|5/ 6 |7/8(9| 10 11 12| 13 |14 15 16 | 17
11 KB | Otu. no I13 AP AP | Otu. no I13 KB Otu. no I13 | P | 3au.

YcnoBHble 0003HaYeHMS:
[P — nuarHoCTHUeCKasi paboTa;
KB — KOHTpOJ/IbHBIE BOIIPOCHI;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;

3d4. — 3ay4erT.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
[IMarHoCTUYeCKasi pabora;
KOHTPOJIbHbIE BOTIPOCHI;

OTYET MO TPAaKTUYeCKOMY 3a/IaHUIO0.

HPOME)KYTO‘IHHH dTTecTalus ITPpOBOAUTCA B (l)OpMaXZ
3a4yer.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. B. B. JIyués. . 'uniep3BykoBas aspoguHamuka. M.: MawmHocTpoenue, 1975, am. pec.
. I. A. Tupckuii, B. Y. Caxapog, B. JI. Koanés. . ['unep3ByKoBasi a3poluHaMKKa U TeMI0MacCoO0OMeH
CITyCKaeMbIX KOCMHUYeCKHUX arapaToB M IUIaHeTHBIX 30H40B. M.: ®U3MATIINT, 2011, 1. pec.

. I. H. A6pamoeuu. . [TpukaaHas ra3oBas quHamuka. M.: Hayka. I'1. pea. ¢us.-Mat. iur., 1976, 35 3K3.

4. W. T1. Tun30ypr. . [IpuknaaHas ruaporasoguHaMmuka. J1.: M3g-eo JII'Y, 1958, 183 3k3.

5. K. H. Bonkos, B. H. EMenbsHOB. . Beiunc/UTebHbIE TEXHOIOTHN B 33/la4aX MEXaHUKU JKUJIKOCTU U
rasa. M.: DU3SMATJINT, 2012, 63 3k3.

6. K. H. Bonkos, B. H. EmenbsgHoB, U. B. TerepuHa. . ['a30BbIe TeueHHs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

7. K. H. Bosnkos, FO. H. [leptorun, B. H. EMenbsHOB. . Pa3HOCTHBIE CXeMbI B 33/lauax ra30BOM JUHAMUKU

Ha HeECTPYKTYPUPOBaHHbIX ceTkax. M.: ®U3MATIINT, 2014, 10 3ks.

N

w

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://urait.ru/ — I'maBHasi — O6Gpa3oBarenbHas riardopma FOpaiit. /st By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHas 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Matlab 2015a SP1.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TUAPOASPOANNHAMMUKA OBBEKTOB

AnHoTanusa paboueii nporpaMMsl

Oucturyinia  TUJAPOA3POAMHAMUMKA OBBEKTOB saBasercs  AUCLMILUIMHOW — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuio 24.04.03 Basaucmuka u 2udpoaspoduHamuka. JuciuruiiHa peann3yeTrcss Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-1 crocobHOCTb OCYIIeCTBAATh KPUTUUECKWH aHannu3 MpoO/JeMHBIX CHUTyaluii Ha OCHOBE CHCTEMHOTO
MOZIX0/1a, BhIPAOAThIBATL CTPATErUIO JIeHCTBU;
IICK-1.01 criocobHOCTh pa3pabarkiBaTh (hM3UUECKHE W MaTeMaTHuecKue MOJeNd COBOKYITHOCTH TPOLIeCCOB
TUIPOa’pOJMHAMUKHU U TETUIO0OMeHa.

CozepXaHve JWCLUMIUIMHBI OXBaTbiBaeT KPYI BOMPOCOB, CBSI3aHHBIX C COBPEMEHHBIMH IpobiemMamu
TUAPOaspOJVHAMUKN O0OBEKTOB, COBPEMEHHBIMU Mpo0OIeMaMy a3poJMHAMUKU TUIEP3BYKOBBIX CKOPOCTeEH.
OcHoBHas 3a/laua NpenofiaTb TeOpeTUUeCKHEe OCHOBBI, (PU3MUECKYIO0 CYLIHOCTh U JaTh MpaKTUUeCKle HaBbIKH
T10 aHa/IM3y YCTPOMCTBA U MPOLIECCOB, Pealu3yoLMXCs B anmnapaTrax B 3aBUCUMOCTU OT UX (YHKLMOHATbHOTO
HasHauyeHUs..

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  KOHTDOJIbHBIE BOTIPOCHI;
* OTYET I10 NMPAKTHUECKOMY 3aJaHHIO.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
e 344eT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTusi (17 4.), camocTosTesnvHast pabora
ctypenra (57 u).

10



IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TUJAPOAIPOJUHAMUKA OFBEKTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3pen 1. Ilesu 1 3aauu NPUK/IAJHOM IMAPOra3oMHAMUKH.

I". H. AbpamoBuu. . [IpuknagHas ra3oBasi JUHAMUKA:
M.: Hayka. I'n. pea. ¢us.-mar. nurt., 1976 (1-5)

N3yuenue matepuasna paszena. K. H. Bosikos, B. H. EMenbsiHOB. . BerunciurenbHbie 6

TE€XHOJIOTWH B 3d/ja4aX MeXaHUKHW XXUAKOCTH U r'a3a:
M.: ®U3MATJINT, 2012 (Beegenne)

Wroro no pazzeny 1 6
Pa3pen 2. 3akoHbI COXpaHeHHs ¥ OCHOBHbIe ypaBHeHusi. lepapxus mopesnei. [Togooue u
aBTOMOAE/IBHOCTh.
BeinosiHenue npaktuueckoro 3aganust: (K. H. Bonkos, B. H. EMenbaHOB. . Beuncamre/ibHbIe 12
"Perienue 3aaur Pumana". TeXHOJIOTUM B 3aJja4yaX MeXaHHWKU )KUJKOCTH U rasa:
V3yueHne MaTeprasa paszerna. M.: ®PUSMATIINT, 2012 (2) 2
Wtoro mo pa3neny 2 14

Paspen 3. Mojgenu 1 MeTo/bl IPUKJIAAHON rUAPOra3oAHHaAMHKH.
BrirnosiHeHMe NpaKTUYeCKOro 3a/JaHusl:
"T"azoguHaMuueckue QyHKLIUAA".

K. H. Bosnkos, FO. H. [Ieptorun, B. H. EMenbsHOB. .

BLINO/THEH e NPAKTHYECKOTO 33/ aHHSE: PasHoCTHBIe cxeMbl B 3a/lauax ra3oBoi AMHAMUKU Ha 10
"HecTalpoHapHasi ra3oJiHaMIKa". HeCTPYKTypUpoBaHHbIX ceTkax: M.: ®DU3MATIJINT,
2014 (2.4)
W3yuenue marepuasa pasgesa. 2
Wroro no pasgeny 3 12

Pa3gen 4. Teuenus B comiax. ['azopguHamuka quddy3opoB u koHdy3opoB. I'azoanHaMHKa »KeKTOPa.
BbIrosiHeHHe TTPaKTHUeCKOTo 3aJaHus:

K. H. Bosnikos, B. H. EmMenbsiHoB, U. B. TetepuHa. .

"MogenvpoBaHue ra3ofuHaMUueCKUX ar 10
MPOIIECCOB B COMUTOBOM KaHase" I"a3oBble TeueHUs B COIIAX S3HEPrOyCTaHOBOK: M.:
- OU3MATIINT, 2017 (1-3
N3yueHnre matepuana pa3zera. (1-3) 2
Wrtoro no pasgeny 4 12
Pa3zgen 5. A3pojuHaMHUKa OTPbIBA MOTOKA.
V3yueHHe MaTepuana pagiena, N. T1. Tun36ypr. . [IpuknagHas TMApPOra3ofuHaMHKa: 6

J1.: 3p-Bo JIT'Y, 1958 (4-5)
Wrtoro no pa3geny 5 6
Pa3zpaes 6. Aspora3ofHHaMHKAa BHICOKOCKOPOCTHBIX TeYeHHI.

B. B. JIynés. . ['unep3BykoBasi aspofuHaMuKa: M.:
MarmmmHocTpoenue, 1975 (1 - 4)
I. A. Tupckuii, B. Y. Caxapos, B. JI. KoBanés. .

N3yuenue marepuasna paszena. 7
I'mrep3ByKoBasi a9pOAMHAMYKA U TelJIoMaccooOMeH
CIyCKaeMbIX KOCMUUECKHMX amnrapaToB U IJIaHeTHBIX
30H710B: M.: DU3MATIJIUT, 2011 (8 - 10)
Urtoro no pasgeny 6 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TUJAPOAIPOJUHAMUKA OFBEKTOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

*  KOHTPOJIbHbIE BOIIPOCHI;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTpo/ibHBIE BONIPOCHI

KpuTeprn onjeHUBaHUS OTBETOB HAa KOHTPOJ/IbHbIE BOIPOCHI
OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI 110 OTpe/ie/IeHHbIM pa3zesiaM AUCLUILIMHBI OCYLECTBISIOTCS B YCTHOU
thopme. CtyzmeHTy 3a/1at0TCs 3 BOTIPOCA B PAMKaxX M3yuaeMoro pasziesia, AJisl YCIeIHOM aTTeCTal[iuu
HEO0OXO0/IMMO TIPaBH/ILHO OTBETHTD Ha 2 U BhIllle BOMPOCOB. OTBET Ha BOMPOC I0/KeH ObITh MPaBUbHBIM,
cofiep>KaTe/ibHbIM, apTYMEHTHPOBaHHBIM.

CrHMCOK KOHTPOJIbHBIX BOIIPOCOB:

- Ouddepennmansabie GOPMbI OCHOBHBIX YPaBHEHUH [JI71si NePapXyu MoJiesel.

- TTomobue siByieHUH.

- Kpurepuu nogobusi, kak 6e3pa3mMepHble KOMILJIEKCHI B CUCTeMe YPaBHEHHH.

- [Tu Teopema.

- 'a3opyHamMHuueckre QyHKIUN.

- Kybuueckoe ypaBHeHHEe COCTOSIHUSL.

- OmnpezieneHys CHJIBI JI0OOBOTO COTIPOTHBIIEHHS, TIObEMHON CHIBbI, OOKOBO CHIIBI.

- VI3meHeHMe cUIBI TATY ABUTATEJIS 110 BHICOTE.

- Kakux BesqlMuuH JOCTUraeT yje/bHas Tara B BakyyMme it coBpeMmeHHbIx JKP/I, PIITT.

- ['azoguHamuka auddy3opos.

- 'a3oguHamuKa KoH(Yy30pOB.

- 'a3oriHaMuKa KeKTopa.

- Crioco6blI Co371aHMs1 YTIPAB/ISIOIIMX YCUINI B COTIJIOBOM KaHare.

- Oprassl ynpaB/eHus! [jisl CO37iaHusl yTIPaB/ISIOLUX CAT M MOMEHTOB.

- MaremaTtunyeckasi MOZie/ib @3POJUHAMHKH C YUeTOM XUMHUUeCKUX PeaKL|i.

- VuTerpanbsHas opMa ypaBHeHu# razoguHaMyKd. @opMynvpoBKa A/1sl IOKOSIIIerocsl, IBXKYLLerocs 1
TOJBM)KHOTO 00BEMOB.

- JuddepenimanbHast popma ypaBHeHUM ra3ojuHamMuKy. KoHcepBaTvBHbIe U (U3HUecKre TiepeMeHHbIe.
- MogenupoBaHue ra3ojuHaMUueCcK1X IPOLeCCOB: Pa3MePHOCThb MO/Ie/H; YPOBeHb (PH31UeCKOM C/IOKHOCTH.
- Cxema Kopcra pacuera oTphbIBa.

- OTpBIB CBEPX3BYKOBOTO TIOTOKA 3@ YCTYTIOM.

- 3ajlaua o pacra/ie IpOU3BO/ILHOIO pa3pbiBa. BeIunc/ieHre MOTOKOB Ha OCHOBE 3a/lauy O pacrajie pa3phiBa.
- TeueHue B IIJIOCKOM U 0CeCHMMETPHUYHOM KaHarle.

- KoHyc B cBepX3ByKOBOM IOTOKeE.

- 3aTyIuieHHOe Te/l0 B CBePX3BYKOBOM I1OTOKe.

- ®opmysna HeloTOHA /151 COTIPOTUBIIEHUS Tel.

- MuckpeTu3aLysi Ha OCHOBE METOZ0B KOHEYHOTr0 00beMa M CXeMbl Pacriazia MpOU3BOJILHOTO Pa3phIBa.

- PaBHOBeCHBII BBICOKOTEMITEPATyPHBII BO3LYX.

- CKauK¥ YIUIOTHEHUS] B paBHOBECHOM BBICOKOTEMITEPATYPHOM BO3ZyXe.

OTuer N0 NPAaKTHYECKOMY 3aJaHUI0

Ortuet 1o npakTryeckomy 3azanuto (I13) mpezcTapssieTcs: B eyaTHOM Bu/Zie B popmare,
MpeAyCMOTPeHHOM 11abmoHoM oTueta 1o I13. OTuer 1o I13 fo/mkeH copepyKars:
- IOCTAHOBKY 3a/lauk, MaTeMaTUueCKyt0 MO/ieJib M OCHOBHbIE pacyeTHbIe COOTHOILIEHUS UCIOb3yeMbIX
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METO/OB pelleHMUs;

- CXeMy pacyeTHOW 00/1aCTH C XapaKTepUCTUKAaMU CeTKH, KPaeBbIMHU 1 Haua/IbHbIMH YCJIOBUSIMH,
peanr30BaHHBIMY B pelllaeMOM BapHaHTe;

- rparyeckoe npe/CcTaB/ieHe MoMyYeHHbIX pe3y/bTaToB,;

- COZleprKkaHue UCCilefloBaTe/IbCKOr0 3a/jaHusl, pe3y/bTaTbl BEIUMC/IUTEIbHOIO MOZe/IMPOBAHNS, aHa/lIu3 U
BbIBO/|bl 110 NTPOBE/IeHHBIM MCC/Ie[,0BaHHUSIM.

3aura [13 mpoxogut B hopMe [OK/Ia/ia CTYAEHTa 10 BHITIOHEHHOM paboTe 1 OTBETOB Ha BOTIPOCHI
niperioziaBaresisi. IIpolje/iypa 3aljUThl BK/IIOUaeT OTBEThI Ha BOMPOCHI IIPerofiaBaTesisi 1o paboTe U paszieny
Kypca. B xoze 3augursi [13 oOyuarorjyecst Zo/HKHBI TIPOJEMOHCTPUPOBATh 3HAHWS, YMEHUST U HaBbIKU:

- KY/IbTYpY peuM IpU U3/I0)KeHUU CBOMX MbIC/Iel, IOTUUHOCTD B TIOCTAHOBKe U U3/I0)KeHUH Marepuara,

- [IOHUMaHue NI0CTaHOBKY 33/jaull, 3HaHHe OCHOBHBIX 3/IeMeHTOB MareMaThueckoi Mozieny, (opMyIMpoBKa
HayasbHBIX ¥ TPAHWYHBIX YCI0BUH, 060CHOBaHME OCHOBHBIX YIIPOLIAIOIIUX [TOI0KEeHHH;

- yMeHHe OTpeZieUTs MeCTO UCC/Ie[0BaHHOTO SIBIEHUSI B KOHKPETHBIX TeXHUUECKHX MPOoLieccax 1
YCTPONCTBAX;

- yMeHHe aHaIU3UpPOoBaTh MOoMyUYeHHble pe3y/bTaThl U yMeHHe NMPOrHo31MpoBaTh XapakTep MpoL[eCCOoB B
TeXHUYeCKUX YCTPOICTBax Ha OCHOBAHWY TOMYyUYeHHbBIX JJaHHbIX;

- yMeHUe CaMOCTOSATe/IbHO MOSU(ULMPOBaTh MaTeMaTHUyeCKHe MOJe/IU 1 IIporpaMMHble CpeJCcTBa Jjisl Liesiel
KOHKPETH3aLlMH WU PaCIIpeHust 00/1acTy IPUIOXKeHHsI MoZiesield, MCII0b30BaHHBIX B paborTe.

OreHka 3amuThbl paboThl BeicTapssieTcs 110 100 6abHOM 11Kasie ¢ yuéTom:

- BbImosiHeHue 113 — 40 6anos,

- oopmyIeHHE TIOSICHUTE/TbHOM 3anucku — 20 6asios,

- 3alI{ATa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peurt — 40 6anos.
13 cunTaeTcst pUHATOM npu Habope 6osiee 80 OasIoB.

3auer

OO0yuaroIuicss UMeeT MpaBo Ha Mo/yueHrue MUHUMAa/TbHOM TOI0KUTE/TbHOM OLIEHKH MPH YCIOBUU
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKOM pa3zena 4.
3aueT nMpoxoAuT B (hopMe OTBETOB Ha /IBa KOHTPOJILHBIX BOTIPOCA I10 BEIOOPY IperoiaBaTeris.
3HaHusl, YMEHUS U HaBbIKW CTY[EHTOB ONpee/stoTC OLeHKaMU:
«3auTeHO» — CTYJEHT 3HAeT KypC Ha YPOBHE JIEKIIMOHHOTO MaTepHrasia, 6a30BOro yueOHHKA, AOTIOTHUTETLHON
yueOHOH, HayuHOM Y MEeTO/J0/IOTMUEeCKOH JINTepaTyphl, YMEET IPUBECTH Pa3Hble TOUKU 3PEHUS 10 U3/1araeMoMy
BOIIPOCY.
«He 3auteHO» — CTy/IeHT UMeeT NMpobesibl B 3HAHUSAX OCHOBHOTO YUeOHOr0 MaTepuara, IoMmyCKaeT
TIPUHILIMTTHA/TEHBIE OIIMOKY B BBITIOJTHEHUH TIPe/TyCMOTPEHHBIX ITPOrPaMMOii 3a/IaHuM.
KpuTepuu orieHUBaHUS
- COOTBETCTBUE CO/leP’KaHHWsl 0TBeTa Ha TOCTaB/IeHHbIN Boripoc — min 0,4, max 1;
- JIOTUUHOCTh U TI0CJIe/I0BaTe/IbHOCTDb B U3J/IOXKeHHWH oTBeTa — min 0,4, max 1;
Wtoro 6anios: min 0.8 6asu1, max 2 6asia
MuHUMasbHasi cyMMa 0asiioB [ijisl TOJTy4deHus 3adeTa - 1 Gas.
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Paspgen 1. Ilenu u 3apaun
6 11 |\mpuknagHo# 8 2 2 0 6 10 | 10 Konrporbrbie
BOIIPOCHI
TU/Ipora3o JUHaMMKH.
Pa3pen 2. 3akoHbI COXpaHeHUA H
OCHOBHBIE yPaBHEHUA Order no
6 11 Lo 25 | 11 7 4 14 15 | 15 |mpakthuyeckomMy
Hepapxus mopeneii. ITogodue u
3a/JaHUI0
aBTOMOJAE/ILHOCTb.
Pazpgen 3. Mogenu U MeToabI OTueT 1o
6 11 |\mpuxknagHoi 26 | 14 9 5 12 20 | 20 |mpakThueCcKoMy
rU/Ipora3o JUHaMHMKH. 3aJ]aHUI0
Pa3pen 4. Teuenus B coniax.
I'asopunamuka gudgysopos u Order ro
6 11 23 | 11 7 4 12 20 | 20 |mpakTHMYeCKOMY
KoH(y3opoB. 'azopHaMHUKa
3a[jaHUI0
PKeKTopa.
6 1 Pazpgen 5. AspojuHaMuKa 12 6 4 2 6 20 | 20 KoHTposibHBIE
OTpbIBa NOTOKA. BOIIPOCHI
6 1 Pazpen 6. ABpOl"a30I[I/lHaMHK:’:1 14 7 5 2 v 15 15 KoHTposibHEIE
BBICOKOCKOPOCTHBIX TeUeHHUH. BOTPOCHI
Bcero 3a 11 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero mo gucIuIuInHe 108 | 51 | 34 17 57 | 100 | 100
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