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JIMCT COI''TACOBAHUA
paboyeii nporpaMmMbl AUCHHIIHHBI (MOLYJIs1)

Pazpabotuuk:

HyHnaes B.A., mpodeccop, a.T.H., mpodeccop

(DHO, oonoicHocmy, yueHas cmenets, yueHoe 36aHue)

i

(noonucs)



1. esan u 3a1a4u 0CBOEHUSI TUCUMILTHHBI (MO/YJIs1)

Heab0 oCBOEHUS JUCHMIUIMHBI (MOAYJSl) SIBJISIETCS W3Y4YEHUE SIBIICHUM,
MPOTEKAIOIIUX B C)KUMAEMOU U HEC)KHUMAEMOU CIUIOIIHOM CPeAE, 3aKOHOMEPHOCTEH,
KOTOPBIM 3TH SIBJICHUS MOTUUHSIOTCA U 3aKOHOB B3aUMOJICUCTBHS MEXKIY BO3yIIHOM
Cpeloil W JBMXKYIIUMCS B HEW TBEPJbIM TEJIOM, CBEPX3BYKOBBIM HaOeraronum
MOTOKOM, MPOAYKTaMH CrOpaHHWsl TBEPAOrO0 TOIUIMBAa M KOHCTpykuuend JIA.
JlucuumimHa — SBISIETCS. TEOPETUYECKOW OCHOBOW AaBHAIlMOHHOW W PAKETHO-
KOCMHUYECKON TEXHUKU. [[pOoeKTUpOBaHME JIETATENbHBIX AIIAPATOB U UX JBUTATEICH
HEBO3MOXHO 0€3 3HaHUs MPOTEKAOIIUX Ia30JMHAMAYECKUX MPOIIECCOB.

3amayamMm  OCBOGHHUSI  JUCHUIUIMHBI  (MOZyJiI) B  COOTBETCTBUU  C
TpeOOBAHUSIMU, TPEIBIBIIEMBIMA K OOpa30BaHUIO COBPEMEHHBIX CIECIHAIKCTOB,
OCHOBHBIMU SIBJISIFOTCS:

- TOBBINIEHWE YpPOBHS (yHIAMEHTAILHOW TMOJATOTOBKA B  00JacTH
a’pOra3oIMHAMUKU;

- TIOBBIIIEHUE YPOBHS TMOATOTOBKM B 00JIACTU BBIYMCIUTEIBHBIX METOOB
MEXaHHKW CIUIOIIHOM  Cpenbl, pa3BUTHS Yy CTYJEHTOB JIOTHUYECKOTO H
ANTOPUTMHUYECKOTO MBIIUICHUS;

- BbIpaOOTKa y CTYJEHTOB HABBIKOB HCIOJb30BAHUS KOMITBIOTEPHON TEXHUKU
P pEeLICHUU PUKIIAJAHbIX 33724 B 00JIaCTU a3pOra30JuHAMUKH.

2.MecT0 JTUCIUIIJIMHBI (MoayJis1) B CTPYKTYpe OCHOBHOI
npo¢eccCHOHAIBHOI 00pa30BaTeJbHON MPOrPaAMMBbI

Jucrunnaa (MOIYJb) OTHOCUTCS K YacTH OCHOBHOM NpodeccroHaIbHOM
oOpa3oBaTenbHON MporpaMMbl, (QopMUpPYyEeMON ydacTHUKaMH 0O0pa30oBaTEIbHBIX
OTHOLICHHM.

JucuuminHa (MOyJb) U3ydaeTcs B 6 ceMecTpe.

3.lepevyenb MJIAHUPYEMBIX Pe3yJbTATOB O0yYeHHUS] 1O JMCIHUIJIMHE
(MoayJ1r0)

[lepeuenpb MIaHUPYEMBIX PE3yIbTaTOB OOyUYEHUS MO AUCLUUIUIMHE (MOIYIIIO),
COOTHECEHHBIX  C  IUIAaHUPYEeMBIMH  pe3yJbTaTaMHd  OCBOCHHS  OCHOBHOM
npodeccCuOHaAIbHON oOpa3zoBaTeIbHON MIPOTPaMMBbI (bopmupyembiMu
KOMIIETCHIIUSIMU) U WHJWKATOPaMU HX JIOCTHXKCHHs, YCTAaHOBJIICHHBIMU B O0OIIEH
XapaKTEpPUCTUKE OCHOBHOM TpodeccroHaIbHOM 00pa3oBaTeNIbHOW MPOrpamMMBl,
MIPUBENIEH HUXKE.

B pe3ynbTaTe 0cBOCHUS TUCUUILTUHBI (MOAYJIs1) OOYUarOIIMIACS TOMKEH:

3HaTh:

1) MeToapl TPOBENEHUS MATEMaTUYECKOTO MOJICTUPOBAHMS  IMPOIIECCOB
GYyHKIMOHUPOBAHUS  pa3pabaThiBAEMOT0  U3JAENIHUSA W €ro  IMOJCHCTEM  C
WCIIOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX MPOAYKTOB JJisi MPOTHO3UPOBAHUS
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MOBEJICHUS, W3yYCeHHS (PYHKIMOHUPOBAHMUS W3JEIUs B IEJIOM, a TakXe ero
MOJCUCTEM C YY4E€TOM HCHOJIb3yeMbIX MaTtepuasioB (koj kommetreHiuu - I1K-7, xox
nHaukaropa - [1K-7.1).

Ymersb:

1) mpoBOIUTH MaTeMaTU4eCcKoe MOJICTUPOBAHUE MPOLIECCOB
GYyHKIMOHUPOBAHUS  pa3pabaThiBAEMOTO  W3JACIUMSA W €ro  MOJCHCTEM  C
HCITIOJIb30BAaHUEM COBPEMEHHBIX IPOrPaMMHBIX IPOJTYKTOB TUIS

MPOTHO3WPOBAHUSTIOBEACHUS, U3yUYeHUsS] (DYHKITMOHHPOBAHUS HW3JEIUS B 1IEJIOM, a
TaK)X€ €ro MOACUCTEM C YYETOM HCIOJIb3YEMBIX MaTepHasioB (KOJ KOMIIETEHLUHU -
I1K-7, xon nuaaukaropa - [1K-7.2).

Baaners:

1) HaBbIKAMM TIPOBEJICHUS MAaTEMATUYECKOTO MOJICIMPOBAHUS MPOIECCOB
(YyHKUMOHUPOBaHUS  pa3pabaThIBAEMOro  H3/CNIMA W €ro  IOJACHCTEM  C
MCIIOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX MNPOAYKTOB MJisi MPOTHO3UPOBAHUS
MOBEICHUSA, W3YYCHHUS (PYHKIMOHUPOBAHUS W3JIETUS B ILEJIOM, a TakXKe ero
MOJICUCTEM C yYE€TOM MCHOJb3yeMbIX MarepuanoB (koj kommnereHiuu - [1K-7, xox
nHaukaropa - [1K-7.3).

[TomHble HaWMEHOBAHUS KOMIIETEHUMH M HWHAWKATOPOB UX JOCTIKEHHS
OpEJCTaBICHbl B  OOWIEH  XapakTepUCTHKE OCHOBHOH  mpodeccroHaTbHON
o0pa3oBaTeabHOI MPOrpaMMBbI.

4 O0beM U cofep:KaHUe TUCUUIITIMHBI (MOTYJIA)
41 OO0beM JUCHMIUIMHBI  (MOaYJifA), 00beM  KOHTAKTHOH M

CaAaMOCTOAITEILHOM PpadoThl 00y4yamomerocsi TMPH OCBOEHHUM JTUCUHUIJIMHBI
(MoayJisi), popMbI MPOMEKYTOYHOM aTTECTANUM MO JUCHUILTIMHE (MOIYJII0)

v < O0beM KOHTAKTHOM padoThI M
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Ounas hopma 00yueHuUs

6 6] 3 1108 | 32 32 2 10,25 41,75

Htoro - 3 1108 | 32 32 2 10,25 41,75
YcnoBHbIE  cOKpamieHus: 9 — 3k3ameH, 34 — 3awer, /3 —

muddepeHmpoBaHHbIi 3a4eT (3aueT ¢ oneHkoi), KII — 3amura kypcoBoro npoekra,
KP — 3amura kypcoBoi pabOTHI.



4.2 CogeprxkaHue JEeKIUOHHBIX 3aHATHI

Ounas ¢popma o0yueHust

TeMbl JICKIIMOHHBIX 3aHATHH

6 cemecmp

BBeneHnne — npeaMer MEXaHUKH KUIKOCTH M ra3a. KpaTkuii ouepk pa3BuUTHS
MXT', npoOneMHO OPHEHTHPOBAHHBI HAa PAKETHYIO TEXHHKY W CHCTEMBI
PEAKTUBHOT'O BOOPYKEHUSL.

duznyeckue CBOMCTBA KUAKOCTEH U ra3oB. OTIMYUTEILHBIC CBOMCTBA Ira30B.
OTanuuTeNbHBIE CBOMCTBA JKHAKOCTESH. MexaHuWka JKHIKOCTH M Ta3a Kak
pa3zgen MEXaHUKH CIUIOMHOW cpefbl. OCHOBHBIE THUIOTE3bl MEXAHUKU
CILIOIIHOM CPEJIBL.

OCHOBBI KWHEMATHKH CIUIOIIHOM Cpeabl. 3aJlaHhe JABWKEHHUS CIUIOIIHON
cpensl. Ilone ckopoctelt. JIunum Toka m TpaekTopun. TpyOka ToKa U CTPYS.
Y CKOpeHue KUIKON YACTULIBI.

OCHOBBI TMHaMHKU >KMJIKOCTH U ra3a. Pacrpezaenenne Macchl B CIUIOIIHOM
cpene. 3aKOH COXpaHEHUs! MacChl U YPABHEHNE HEPA3PBIBHOCTH.

3aKOH COXpaHEHUs KOJIMYECTBA JBMXKCHUSI HJICAJIbHOW >KUJIKOCTH W Tras3a,
YPAaBHEHHUE IBUKCHMUSL.

3aKOH COXPAHEHUsI DHEPrUU MpPU JBUKECHUM HUACATBHOM >KUIKOCTH W Tas3a,
YpPaBHEHHE YHEPTUU.

OO6m1as cuctema ypaBHEHUN JBHXKCHUS U€aTbHOM KUJIKOCTU U raza. KpaeBbie
yCIOBHS B 3ajJadyax  ad’pora3oJlMHaMMKA B  PAKETHOM  TEXHUKE:
r€OMETPUYECKUE, TPaHUYHBIC, BpPEMEHHbIC U (U3UYECKHE. YpaBHEHUE
COCTOSIHUA. AHAJIU3 CUCTEMbI YPABHEHUN a3pOra3oIMHAMUKHN C TOYKH 3PEHUS
pasNUYHBIX 3a7a4 pakeTHOW TexHUKU. OCOOEHHOCTH a’pOora3ouHAMUKH
Pa3pEKEHHBIX ra30B.

OCHOBBI THIPOJMHAMMKHM BSI3KOM KUAKOCTH. Monenp BS3KOM KUAKOCTH.
VYpasuenne Habe-Crokca. Juddepennmanbupie 1 UHTErpajibHble (HOpPMBI
3aIIMCH YPABHEHHM.

CKOpOCTh paclpoCTpaHEHUs MalbIX BO3MYyIIEHUH B rasax. [IpuOmmkeHHoe
pelIeHre 3aJadyd OJHOMEPHOIO TEYEHHWs] MJICaJbHOTO rasa B TpyOe Moj
neiictBueM nopuHsa. CKOPOCTh pacnpoCTpaHEHUsT MallbIX BO3MYIICHUI B
naeanbHoM raze. @opmyna CKOpOCTH 3ByKa.

10

Jlo3BykoBoe U cBepx3BykoBoe TeueHus. Konyc Maxa. Mcrtedenue raza us
KaMmepbl JBUTATENsl TNpPHU Pa3IMYHBIX Mepenagax JdaBiIeHHs, KpUTHYECKas
ckopocTh. ["a3onnHamMudeckue QyHKIUU.

11

VY napubie BosiHbl. TOpMOXKEHHE CBEPX3BYKOBOTO MOTOKA. OCHOBBI TEOPUU
CKAQUKOB yIUIOTHEHUS. dU3nuecKas npupoaa BOSHUKHOBEHUSI CKAYKOB
yrioTHeHUsA. CBA3b MEXK]ly CKOPOCTBIO rasa Jio U MOcje CKauKa.

12

OCHOBBI TEOPUU CKAUYKOB YIUIOTHEHUS,IIPSIMBIE U KOCbI€ CKAUKW YIIJIOTHEHUSI.
TedyeHue raza c HEMPEPHIBHBIM YBEIMYEHUEM CKOPOCTH (TeueHue [Ipanaris —

Maiiepa), 00TeKkaHne BHEITHET0 Tyoro yriia.




n/n

TeMbl JJeKIIMOHHBIX 3aHATUN

13

Teuenwne raza B coriax. OqHOMEpHOE CTAIMOHAPHOE JABMKCHHE rasa 1mo Tpyoe
MePEMEHHOTO ceueHus. Pa3HOBUIHOCTH comes U OCOOCHHOCTH TEUCHUS 10
COILTY.

14

ITpodunupoBanue 103BYKOBOI 4aCTH COILIA.

15

[IpodgunrpoBanue cBepx3ByKoBoi yacTu coruia. KosblieBble comuia.

16

PacuerHblii M HepacyeTHbIE pexUMbl HcTeueHUs n3 corvia JlaBama. Ilorepu
Tsaru. HeonHo-MepHOE TedeHHe 1o COILy.

4.3 CoageprkaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

3aHATHSA YKAa3aHHOTI'O THIIA HC IIPCAYCMOTPCHBI OCHOBHOH HpO(bGCCHOHaHBHOﬁ

o0pa3oBaTeIbHON MTPOTrPaAMMON.

4.4 Copep:xkanue Jad0paTOpPHBIX padoT

Ounas popma o0yueHust

HaumeHoBaHusi 1abopaTopHbIX padoT

6 cemecmp

N3yuenne yctpoicTBa U (yHKIIMOHUPOBAHUS CTEH 1A SKCIIEPUMEHTAIbHBIX
nccienosauui TMX-1M

DKCnepUMEHTAIBHOE UCCIIEI0BAHNE MTOTEPU HATIOPA 10 JJIMHE TPyOOrpoBoIa

3KCHepI/IM€HTaHBHO€ HCCICA0BAHUC ITIOTCPH HAIIOPA IIPHU BHC3AaIIHOM
HN3MCHCHHUH ILIOMIAAN IIPOXOAHOI'O CCUCHUA KaHalla

DKCIEepUMEHTAIbHOE HCClIeI0BaHNUE 00TEKaHUs KPbUIOBOTO PpOoduist

4.5 Conepkanue KIMHUYECKHX MPAKTHYECKUX 3aHATHI

3aHATHA YKa3aHHOTO THIIa HE MPEAYCMOTPEHBI OCHOBHOU MpodhecCrOHaNbHOMN

00pa3oBaTebHON MTPOTrPAMMON.

4.6 ConepskaHue caMOCTOATEIbHOI PadOTHI 00y4a0IIerocs

Ounas ¢popma o0yueHust

n/n

Buabi u popmbl camoCcTOATEIbHOM PadoThI

6 cemecmp

[ToaroToBka k 1abopaTOpHBIM paboTam

DO | —

HOI[FOTOBKa K HpOMC)I(YTO‘IHOﬁ aTTeCTall U €€ IMPOXOKICHUC




5 Cucrema ¢QopMupoBaHusi OIEHKH Pe3yJbTaToB

o0yuyeHusi 1O

AUCHUIIMHE (MOAYJ) B paMKax TeKyllero KOHTPOJIsi YCIeBAeMOCTH H
NPOMEKYTOYHOM ATTECTALMH 00yYAKIIEroCs

Ounas popma o0yueHust

MakcumaJjibHOe
MeponpusiTisi TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTANMH 00y4arolerocsi KOITIECTBO
0aJ1J10B
6 cemecmp
OuenuBaemMasi yueOHas 1eATeIbHOCTD
00y4aIerocs:
. |IlocenieHne NEKIIMOHHBIX 3aHATHN 4
[lepBbIii »
oo Brinonnenue nabopaTopHoit paboTh 8
pK}Z)HT OJ1b Ne 1-2
P Brimonaenne mabopaTopHoi paboThI 8
No 3-4
T . BrinosHeHre KOHTPOIBHOU pabOThI 10
CKYIIHi
yit Htoro 30
KOHTPOJTb
OuenunBaemasi yuyeOHasl 1eITEJIbHOCTD
yCIIEBaEMOCTH
00y4arIerocs:
Ilocerienne JEKIIMOHHBIX 3aHITUHN 4
Bropoii |Beimonnenue mabopatopHoii paboThI 8
pyoexubIit |[Ne 5-6
KOHTpPOJIb |BrImosiHeHue 1abopaTopHOit paboTh 8
No 7-8
BrlnonHeHre KOHTPOJIbHON paboThI 10
Uroro 30
[IpomexyTou- | DK3aMeH 40 (100%*)
Hasl aTTeCTaIus

* B cnyuae omkaza obyuyarowe2ocs om pe3yibmamos mekyue20 KOHmpOoJis

ycneesaemocmu

IIIkaJia cOOTBeTCTBHS OLIEHOK B CTOOAJILHOM M aKaJleMHUYEeCKOH cCUCTeMAax
OLICHMBAHUS Pe3yJabTATOB 00yUeHMSs MO0 IMCIUIIHHE (MOTYJII0)

Cucrema ouleHUBAaHUA
pe3yJabTAaTOB 00y4eHHs

OueHku

Cro0auibHas CUCTEMA OLICHUBAHUS 0-139 40 - 60 61 —80 |81 — 100
AkageMuueckas cucreMa
OLICHUBAHUA He-
o Y nosneTBo-
(ax3ameH, gudPepeHIMpPOBaHHBIA | YIOBJIETBO- HTCIIBHO Xopo1o |OTIMYHO
3a4eT, 3alluTa KypCOBOTO MPOEKTA, | PUTEILHO p
3alMTa KypcoBoi paboThl)




CucreMa onleHUBAHUSA
OueHku
pe3yJabTAaTOB 00y4eHHs
AxazeMudeckasl CUCTEMa
OLICHUBAHUS He 3aureno 3a4yTeHo
(3auer)

6 Onucanue MaTepuaJIbLHO-TEXHUYECKOMN 0a3bl (BK/IOYasi 000pyA0BaHUE U
TeXHHYECKHe CpeacTBa O00y4YeHHs), HeO0XOAMMOM /JIs1 OCYLIeCTBJICHUS
o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUILIUHE (MOAYJII0)

Jlns ocymiecTBieHUsT 00pa30BaTEIBLHOTO TMpolecca Mo JUCHUILIMHE (MOJYIIIO)
Tpeodyercsi:

-IJI8 TIPOBEACHUS JICKIMOHHBIX 3aHATHN - yuyeOHash ayauTOpHs, OCHAIlEHHas
BHJIEONIPOEKTOPOM, HACTEHHBIM 3KPAHOM;

-JIJIs1 TIPOBEJICHUSI TAOOPATOPHBIX PaboT - JabopaTopus U KOMIIBIOTEPHBIN Kiacc. B
KaueCcTBE CHEUUATTN3UPOBAHHOTO o0opynoBaHus HEO0OX0IUM CTEH]I
AKCIIEpUMEHTANIbHBIX HccieaoBanuii TMOK-1M.

7 IlepeyeHb OCHOBHOW W /JIONMOJHUTEJIbHOH Y4eOHOH JIHUTEPATYPHI,
HEe00X0AMMOM /IJISl 0CBOEHUS TUCIHUILJINHBI (MOTYJIs1)

7.1 OcHOBHas JauTEpPaTypa

1. Jlowmgsuckuit JI.I. MexaHuka >XKHIKOCTH W ra3a: y4eOHUK ISl BY30B.-7-€
u3 ., uctp. - M.: JIpoda, 2003-840c.

2. Kanyrun B.T. AspoauHamuka OpraHoB YNpaBJIEHUS MOJIETOM JETATEIbHBIX
amnmnaparoB: Yueb.mocobue s By30B. — M.: M3n-Bo MI'TY um.H.D. baymana, 2004.
— 688c.

7.2 lonosiHUTEIbHAS JIMTEpATypa

1. ApxanukoB H.C. AspoamHaMuKa JI€TaTE€IbHBIX aNlapaToB: YYEOHHUK IS
BY30B. — M., Bricui.mkona, 1983, 359c.

2.A6pamoruu I'.H. Ilpukinannas razosas guHamuika. B 2 4. Y. 2: 5-e wu3g.,
nepepad. u norn.— M.: Hayka. ['n. pea. ¢uz-mar. nur, 1991. - 304 c.

2. IBeiakwmii, B.C. MexaHuka >KUJIKOCTH | rasa :y4e0.1mocooue it By30B /
B.C.IIBbiakuii [u ap.|;non pen.B.C.1IBeiakoro. M. : Akagemkuura, 2003. 464c. :
W

8 Ilepeuenb pecypcoB HMH(POPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM CEeTH
«/HTEpHeT», HeOOXONMMBbIX JIJISI 0OCBOCHMS TUCIHUILJINHBI (MOTYJIs1)

1. https://e.lanbook.com/ — OBC «Jlanby», 1OCTYI1 aBTOPU30BAHHBII
2. https://www.iprbooks.ru/ — Iludpooit ob6pazoBatenbHblii pecypc I[PR
SMART, nocTtyn aBTOpU30BaHHbBIN



https://e.lanbook.com/
https://www.iprbooks.ru/
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3. https://cyberleninka.ru/ — Hayunas AJIEKTPOHHAs oubamoTeka

«KubepJlennnkay, 1ocTyr cBOOOTHBIN
4. https://www.elibrary.ru/ — HayuyHas snextponHas 6ubinuoreka eLibrary.ru,

JOCTYT CBOOOTHBIM

9 Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX IJIf
OCyIIeCTBJIEHHSI 00Pa30BaTEJILHOIO MpoIecca Mo JUCHUIIMHE (MOIYJII0)

9.1 IlepeyeHb HEOOXOAUMOIO €KErOAHO OOHOBJISIEMOIO JIMIIEH3MOHHOTO M
CBOOOIHO PACHPOCTPAHAEMOr0 MPOrPaAaMMHOI0 obecrevyeHusl, B TOM 4YHCJIE
0TeYeCTBEHHOI0 MPOU3BOACTBA

1. ITakeT oducHbix npusoxennit MicrosoftOffice 2013.
2. [Taket oucHbIx npunoxennit «MoitOducy.
3. CAIIP Komnac-3D V16.

9.2 IlepeyeHb HeOOXOAMMBIX COBPEeMEHHBIX MNPO(ecCHOHANBbHBIX 0a3
JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KommnbroTepHas cipaBoyHas mpaBoBasi cuctema Koncynerant [1toc.


https://cyberleninka.ru/
https://www.elibrary.ru/

