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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2023

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPYJXUE
HogukoB Urops AnekceeBud, A.¢.-M.H., ipodeccop

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmel E1 CTPE/IKOBO-ITYITEYHOE, APTUIJIEPUVCKOE U PAKETHOE
OPYJXUE

3apenyromui Kadeapoit AdanaceeB A.C., 1.T.H., [OII.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A1 PAKETOCTPOEHHME

3aBenytomuii kadenpoii bopogaBkun B.A., 4.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI MHDKEHEPHBIX PEIIEHU

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.01 — cnocobHocTh pa3padareiBaTh 0CO00 C/IOXKHBIE TeopeTHuyecKre, KOMIIOHOBOUHBIE YepTEXKH,
CXeMbI U JIeKTPOHHbIE MOJIeJv jieTaTeIbHOro arnrapara (JIA)

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-1.01

3HAHUA:
OCHOBHBIX TE€XHHUUECKHE XapPdKTEPDUCTHUKH, MPEUMYIECTB WU HEAOCTATKOB MPOAYKLWH pOCCHﬁCKHX 141

MHDOBBIX HpOHBBOAHTEHEﬁ KOCMHUUEeCKUX ITPOAYKTOB, YC/IYT U TEXHOHOFHﬁ;

YMeHus:
rojyuatb U 00pabaTbiBaTh MHGOPMAIWI0 M3 PA3/UUHBIX WCTOYHUKOB, aHAIM3UPOBATh €e, BBIJEJSTb

IJIaBHO€ U CO3aBaTb Ha €e OCHOBe HOBbI€ 3HAHUS;

HAB8bIKU.
BJlajleHUA MPOIrPAMMHBIMU CPEACTBaAMUA O6LLIEI‘O U CIIelida/IbHOTO Ha3Ha4eHMs.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrinaa OCHOBBI MHX XKEHEPHbBIX PEIIEHMM siBnisieTcst AUCLUTUTAHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.04.01 PakemHble KOMI/IEKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA B HAYYHBIX HMCC/IENOBAHUSAX, IMTPUK/IAAHBIE NH®OPMAIIMOHHBIE
TEXHOJIOI'NA.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
ITPOM3BOJCTBEHHAS ITPAKTUKA, ITPEAIUIITIOMHAS ITPAKTUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH camoCTOsATeIEHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaThdecKue,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKUe 1 IpodecCroHa bHble 3HAHUS [IJ1s1 pelLlieHust
HeCTaHZAapTHbIX 33/lay, B TOM UMC/le B HOBOM U/IM HE3HAKOMOH cpejie U B MeXKUCLIUII/IMHAPHOM
KOHTEKCTe

¢ OIIK-2 — CrniocobeH CTaBUTh U pelliaTh 3a/jauM 110 TIPOEKTUPOBAHHIO, KOHCTPYUPOBAHUIO,
TIPOM3BO/ICTBY, UCTILITAHUIO U IKCIITyaTalii 00BEKTOB MPodeCCHOHANTBLHOM AesiTeNbHOCTH TIPU
WICTOIb30BaHUM COBPeMEHHBIX MH(POPMaLMOHHBIX TeXHO/IOTHI

¢ OIIK-5 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUst TIPO(heCCHOHATBHBIX
3a7iau B 006/71aCTH aBHALIMOHHON U PaKeTHO-KOCMMUECKOI TEXHUKH, BKJ/IIOUask yIpaB/ieHHe TIPOeKTaMU
CO37]aHHs1 HOBBIX 00PA3ILi0B TEXHUKH U YTHU/IN3aLMH yCTapeBIINX

¢ TTK-91 — crocobeH K KOMMYHHUKAIMK ¥ KOOTIepaIjyu B I poBoH cpe/ie, UCIOIb30BAaHUIO Pa3IMYHbIX
LU(POBBIX CPEJCTB, MO3BOJISIOLINX BO B3aUMOZEHCTBUY C IPYTUMH JTIOABMH [JOCTUraTh MOCTaBIeHHbBIX
1esieit

¢ [TK-93 — criocoben reHeprupoBaTh HOBBIE W/EH AJIs pellieHust 3a/jau LM POBOM SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHAPTHBIX MOJIenell, TlepecTpanBaTh CI0XKUBIIKECS CI10CO0b! pellieHus 3a/ady,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeWCTBHUH C 1ie/IbI0 BEIPAOOTKY HOBBIX ONTHMAaJIbHBIX
aJrOPUTMOB

¢ TTK-94 — criocobeH K yTrpaBieHUI0 HHPOPMaLVel U JaHHBIMH, TTOUCKY UCTOYHUKOB MHGOPMAIVU U
JJaHHBIX, BOCIIPUSITHIO, aHaJIU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCII0/b30BaHeM LU(PPOBbLIX
CpeJCTB, a TaKXKe C TMOMOILIIbIO aTOPUTMOB TpY paboTe C TIOMyYeHHbIMU U3 Pa3/IMUHBIX UICTOYHHUKOB
JIaHHBIMM C 11e/1bI0 3QQeKTUBHOTO UCTI0NIb30BaHUs M0/TyueHHOM nHGOpMaLUH AJIs pellleHus 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMmeHoBaHHe Pa3Je/noB U AMJAKTHYECKHUX eJHHHILY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHas
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.01

11

Paspen 1. CoiicTBa u Knaccudukanus rexanyeckux cucrem (TC), paspaboTrka HOBbIX
TC u MeToABI HHXKeHepHbIX pemneHuii. 1.1. BeegeHue, knaccuduxarnus TC. PakTopsi,
onpezessioiye coctosHue TC B COBpeMeHHOM MUpe (TeXHUUYeCKHe XapaKTepUCTHKH,
SKOHOMHYeCKHe 1oKa3aTe/i, MapKeTHHTOBbIe, COCTOSTHHE HHTe//IeKTYaIbHON COOCTBEHHOCTH,
oTHocsleecs K AaHHOW TC, nepcriekTrBbl pa3BuTHs). 1.2. TpafMLIMOHHbIE METO/bI
BbIPAOOTKM MH)KEHEePHbIX pelleHUH (MO3roBoi 1TypM, MOPGOIOrU-4eCKHUii SIUK U Jp.) IO
LieTIouKe: reHepaLyst ueld — (uIbTpaLyst uzieii — KOHeUHble MHKeHepHbIe pelleHns —
pe3ysbrar. Kommpomucc — onTHMansHOe HHXXeHepHOe pellieHHe B TPaAUL{IOHHOM
(HerHOBaLMOHHOM) TTozxo/e. 1.3. CylljecTBOBaHHe BHYTPEHHUX MPOTUBOPeUnii ((prU3HIecKux,
TeXHUYeCKHX, OPraHU3aL{IOHHbIX, SHePreTHUeCKUX U /Ip.), POSIB/SIOMXCS B 11060i1
paspabotke. TpafULMOHHBINA HH)XeHePHBIH MOAX0J — ONTUMAbHbIIT KoMrpomucc. TPU3
noaxod. 1.4. OnucaHue LHKIIa pa3paboTKy (TPOeKTa).

23

12

11

25

11

Paszpen 2. CoBpeMeHHbIe MeTO/Ibl aHA/IM3a CylIeCTBYIoLIero cocrosguus TC
(aHanMTHYeCKas crapus npoekTa). 2.1. [ToHsTHe 0 S — 06pa3Hoii KprBoii pa3BuTusi TC.
Uetsipe stana passutus TC. 2.2. ITepBblif 3Tan pasputus TC, ero xapakTepHble MPU3HAKU.
Bo3moxuHoctu passutust TC, Haxogsiieiics Ha 1-M sTare pa3eutysi. KOHKpeTHbIe prMepbl
TC. 2.3. Bropoii stan passurus TC, ero xapakrepHble NpU3Haku. Bo3MoskHbIe HarpaB/ieHUs
passutus TC, HaxoasmXcs Ha 2-M sTare. KonkpetHsle npumepsl TC, HaxoAsIMXCs Ha 2-M
starne. 2.4. Tperuit stan pa3surus TC, ero xapakrepHble pu3Haky. HarpaBneHust pasBuTust
TC, Haxopsumxcst Ha 3-M 3Tarne pa3sutusi. KonkperHslie nmpumeps! TC. 2.5. UeTBepTslii 3Tan
passutust TC, ero XxapakTepHele NprU3Haku. Bo3MoskHbIe HanpaseHus passutks TC,
Haxosuxcs Ha 4-M starne. KonkpetHsle npumepsl TC, Haxogsuxcst Ha 4-M stare. 2.6.
TTonsiTie o 6eHumapkunre TC, ero npuMeHeHue /7151 aHa/IM3a CYIL{ECTBYFOLLEI0 COCTOSTHUS
TC. MeTtoauka npiMeHeH1st GeHUMapKHHTra.

28

12

16

25

11

Paspen 3. CoBpeMeHHbIe HHHOBALIMOHHBIE MeToAbI pasBUTHA TC (MeToAbI MOTyYeHHs:
MaTeHTHOCMOCOOHBIX HHXKeHePHBIX pemeHuii). 3.1. OCHOBBI JIOTHUeCKOTO NOCTPOEHUs U
cTpykrypa TPU3++. 3.2. CyliecTBOBaHHe BHYTPEHHUX MPOTHBOpPeuni (pusnueckux,
TeXHUYeCKHX, OpraHU3aL{lOHHbIX, SHePreTHUeCKUX U /ip.), IPOSIBAIOMXCS B 110601
paspabotke. TpafMILIOHHBII MH)KeHePHBIN M0/X0f — ONTHUMAbHBIH Komnpomucc. TPU3
TMOAXO/, — IPec/j0/ieH’e IPOTUBOPEUMH 3a CYeT BBIXO/a Ha «C/IelyroLI1il ypOBeHb»
pa3pabotku (repeuerb TPYI3++ METOAMK /151 UX Mpeososienusi). 3.3. DBPUCTHUECKHE TPEH/{bI
passutust TC. 3.3.1. TpeH/p! (OHOTHI YacTeil CUCTEMBI, SHepreTuueckoi npoeogumoctu TC,
cornacoBaHusi puTMHKH uacTeit TC), ycioBHO otHOCsmuecs K cratuke TC. 3.3.2. Tpenpst
(yBe/MueHHe CTeTleH! HeHzlealbHOCTH CUCTeMbI; HepaBHOMEPHOCTH pa3BuTus uacteid TC;
TPeH/, 1epexo/ia B Ha/ICUCTeMY), YCJIOBHO OTHOCsIIMecs K KuHeMatuke TC. 3.3.3. Tpen/p!
nuHamuku TC (mepexozia ¢ Makpo Ha MUKpOypoBeHb, guHamu3atuu TC). 3.4. TIpumepst
TpYMeHeHus TPeHOB B pasHbx TC.

30

15

10

15

25

11

Paspen 4. MeTtoabl reHepaii HH)KeHEPHBIX PellleHHi Ha KOHIIeNTya/IbHOH CTaiHH
npoeKTa. 4.1. PyHKIMOHATLHO OPHEHTHPOBAHHBIH HH(OPMa-L{MOHHBIH MOUCK U ero
TIpUMeHeHHe JJIs reHepal{ii UH)XeHepHBIX pelleHHit. 4.2. VieabHblil KOHeUHBIi pe3ysibTar
(VIKP) 1 nATHLLIArOBbIA MeTOZ pellieHHs1 UH)KeHepHbIX 3aziau IIpogsikeHue oT VIKP k
peanbHOMY MH)KeHePHOMY DellieHHI0 C YUeTOM CyLeCTByoLlero sTana passutus TC u ¢
vcrnonb3oBaHreM MeToAuK TPY3++ (Hanpumep, o muaru MATXOM). 4.3. OnvcaHye TMHUK
MATX3M - KaK HHCTPYMEHT /15l JOCTIKeHHs! 3 (HeKTHBHOTO MaTeHTHO-CI0COOHOr0
HHXeHepHOro pelienust. 4.4. BeisiBnenue U GopMyaupoBKa Gr3nuecKUX POTUBOPEUnii B
nipoekTe (pa3pabotke). HekoTopbie MeToAb! pa3pelieH st MPOTHBOpeunit (M306peTaTebCKuii
TOAX0J, Habop CTaHZAPTHBIX pelleHHi — MaTpuLia cTaHAapToB). 4.5. OLeHKa 1
paHKMpPOBaHHe HabOpa MH)XEHEPHbIX PellleHHH, CreHePMPOBAHHBIX Ha KOHLIENTya/bHOM
cTazuu npoekTa. 4.6. [Ipumepbl KOHKPeTHBIX Pa3paboToK.

27

12

15

25

Bcero 3a 11 cemecTp

108

51

17

34

57

100

Bcero no gMcHUIUINHE

108

51

17

34

57

100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne
n/n

Homep u HauMeHOBaHHe
pasjena JUCIUIVIHHbI

Tema MNPAKTHYECKOIro 3dHATUA

Oo0neMm,

aya.
JacoB

Pa3zpen 1. CoiicTBa u
K/accubuKaiys
Texauueckux cucrem (TC),
pa3pabotka HOBbIX TC 1
METO/IbI MHXKeHEPHBIX
pelLeHni.

OcBoenue 00IUX MOJKEHUH 0 CBOMCTBAX U KIaCCUGBHKAIUK
TC, MeToZ0B MoJyueHsl UHXeHEePHbBIX pelleHUH, UK/Ia
TIPOXO’KJeHUsI IPOEKTa OT KOHLIeNTYaJAbHOW CTaJuu [10
Bepu(UKalU MPOEKTa.

Pasgen 2. CoBpemeHHbIe
MeTO/Ibl aHa/In3a
CYLLIeCTBYIOLLIET0 COCTOSHMUS

OcBoeHne coBpeMeHHOTO B3rVIsifa Ha passutue TC, BKIOUas
yeTwIpe cTaguu AvHaMuky TC B pamMKax S — 06pa3Hol KpUBOH
sBosoruu pa3eutus TC; ocobenHocty paseutusi TC Ha
Ka)K/IOM 3Tare; mpuMeHeHue 7151 KOHKpeTHbIX TC.

6

18220




TC (aHanmuTHUECKast CTAZMs
TIPOEKTA).

Pazpen 3. CoBpeMeHHbIe
WHHOBAL[OHHBIE METO/IBI
pa3Butusi TC (MeTozbI

OcBoeHMe 3BpUCTUUECKUX TPEHOB (3aKOHOB) pa3BuTus TC,
ycTaHOBJIeHHble B pamkax TPU3++. Mcrnosib30BaHue 3TUX

3 10
TI0JTyYeHUS TPeHZOB Ji/1s TIO/TyYeHHs] ITaTeHTOCNOCOOHBIX MHKeHePHBIX
MaTeHTHOCIIOCOOHBIX MozAxoJ0B. PellleHre KOHKPETHBIX MHXeHEepPHBIX 3a/iau.

VH)KEeHEPHBIX pelleHui).
Pa3pen 4. Metogpl OcBoeHrie MHCTPYMEHTOB Ji/IsI TIOTyUeHUst TIaTeHTOCIOCOOHBIX
reHepaliy NHXeHePHBIX WH)KEHEPHBIX PEIIeHUH Ha KOHIENTYa bHON CTaiuK pPelleHus

4  |perieHuii Ha ripoekta: MATX3OM, dhyHKIMOHATEHO OPUEHTHPOBAITHHBIN 8
KOHIIEITya/IbHOM CTauu rHMOpMalMOHHBIN Touck; MKP; MaTpuiia CTaHAApTOB U AP.
TPOEeKTa. [TpuMeHeHMe /711 KOHKPETHBIX 3a/1au.

Bcero 3a 11 cemectp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHHe pa3jiesa Oomem,
Copep)xaHue yueOHOro 3aaHust
n/n JAUCLHUITAHBI 4acoB
. IToaroToBKa K MPAKTUYECKUM 3aHSITHSM,
1 |Pa3gen 1. CpoiicTBa 1 Knaccudukanys 4
npopaboTka TeOpeTHUeCKOro MaTepuraria.
TexHuueckux cucrem (TC), pa3paboTKa HOBBIX )
5 |TC v MeToapI HEPKeHEPHBIX permierEil. (hopmIieHHEe OTUETOB K TIPAKTHUe CKUM 7
3aHATHUSAM.
ITpopaboTKa TeopeTHUECKOTO MaTepuara,

3 |Pa3gmen 2. CoBpeMeHHbIe METO/IbI aHA/TH3a BKJTFOUast paboTy B VIHTEepHET pecypcax, 7
cytiectByromiero cocrosiaus TC TIOATOTOBKA K MPAaKTUYeCKUM 3aHSTHSIM.

4 (aHa/MTHYeCKask CTa/|Us IPOEKTA). OdopMiieHre 0TUETOB K IPAKTUYE CKUM 9

3aHATHUSAM.
[NoaroroBka K MpakTUYeCKUM 3aHSTHSM,

5 |Pa3gen 3. CoBpeMeHHbIe UHHOBAI[HOHHbIE 6

npopaboTKa TeOpeTHYeCKOro MaTepraia.
MeTozbI pa3BuThst TC (MeToZbI MOTyueHust 0

6 |MaTeHTHOCIOCOOHBIX WH)KEHEPHBIX pelleHuH). (popmIeHIe OTHETOE K NPaKTH4eCKHUM 9

3aQHATHUSIM.

v IToaroToBKa K MPAKTUYECKUM 3aHSITUSM, 6
Pazpen 4. Metonpl reHepaliii UH>KEHEPHBIX rpopaboTKa TeOpeTHUEeCKOT0 MaTepHyaia.

8 peleHui Ha KOHLIENTya/IbHO! CTaIuk MPOeKTa. |OdopMIeHHe 0TYETOB K MPaKTUYeCKUM 9

3aHATHSM.
Bcero 3a 11 cemectp 57
4. DOPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJEJIN CEMECTPA
123 4 56178 9 10(11/12 13 14{15|16 17
11 Ortu. rio 13| |AP| | |OTu. o I13|AP Ortu. 1o 13 JP| Borp.dud.3au, aud. 3au.

YcnoBHble 0003HaYeHMS:
[P — nuarHoCTHUeCKasi paboTa;
Ortu. 1o I13 — oTueT no npakKTUUeCKOMY 3a/|aHUIO;

Bonp.lud.3au — Bonpock! K AnddepeHI[IPDOBAHHOMY 3aueTy;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYeCKasi pabora;

OTYET IO TPaKTUYeCKOMY 3aZIaHUIo;
BOTIPOCHI K i depeHI[DOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.

18220




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. W. TTonoBuHKUH. . OCHOBBI MH>KeHepHOro TBopuectBa. CII6.: JIans, 2007, 45 3K3.

2. B. A. IlleBuenko. . OcHOBBI TexHOOTMU U3006peTaTenbcTBa. Crapeiii Ockom: THT, 2015, 6 3Kk3.

3. H. A. llInakoBckuil. . TPU3. AHanu3 TexHuueCckol MHQOPMALUM 1 TeHepalus HOBBIX uzjeil. M.: @opywm,
2010, 14 5K3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. T. C. Anprinysuiep. . TBopuecTBO Kak TouHast Hayka. Teopusi pelieHUs: U300peTaTebCKUX 3az1au. M.:
Cos. paguo, 1979, 3 3ks.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas oubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — I'naBHasi — O6pa3oBarenbHas rnatdopma FOpaiit. s By30B U CCy30B..

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

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

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
1. Microsoft Office.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TTpoexkrtop.

6.2. IlpakTHYecKue 3aHATHUA:

1. KoMIibtoTepHBIN KOMIJIEKT;
2. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii MporpaMme JUCIATLUTHHDI
OCHOBbBI NH)XEHEPHBIX PEIIIEHNI

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda OCHOBBI MH)KEHEPHBIX PEIIEHUM  spisercs  AUCLMIVIMHOM — 4YacTw,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapieHnio 24.04.01 PakemHble KoMn/aeKCbl U KOCMOHag8mMukad. [JAUCIUIIMHA peanu3yeTcs Ha ¢akynbrete E
Opysxue u cucremsl Boopyxenusi bI'TY "BOEHMEX" um. 1.®. YcrunoBa kadenpoit E1 CTPEJIKOBO-
ITIYIIIEYHOE, APTUJJIEPUMCKOE U PAKETHOE OPY)KVE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.01 ciocobHOCTb pa3pabaThiBaTh 0COO0 C/I0XKHBIE TEOPETHUECKHEe, KOMIIOHOBOUHBIE U€PTEXU, CXeMbI 1
3/IeKTPOHHBIE MOZe/IY JieTaTebHOro arnrmnapara (JIA).

Co,qepmaHHe AUCHUIT/IMHBI OXBATBIBAET KPYTI' BOITPOCOB, CBA3dHHBIX C OCHOBAMMU DEIIEHHsA MHXXEHEPDHBIX 3a/ida4
B HdyKe W Te€XHUKe, TeXHOJIOTUAMHU DellleHHs WMH)XeHEPHBIX 3a[a4 Ha MaTeHTHOCII0COOHOM YPOBHE, 3aKOHOB
Pa3BUTHA TeEXHUYECKUX CUCTEM, U ITIPDUMEHEeHUA 3TUX 3dKOHOB [1JId pellleHNs KOHKPETHbIX MH)XKeHEPHBIX 3a4a4 U
MPOEKTOB, BO3SHUKAIOIINX Y CIIeLNa/INCTa UHXXeHepad.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e OTYeT 10 MPAKTUUECKOMY 3a/|aHHIO;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (57 a).
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IIpunoxenue 2
K paboueii mporpaMme JUCIATLTHHDBI
OCHOBbBI MTH)XKEHEPHBIX PEHIIEHUN

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,
Jac.

Paspen 1. CBoiicTBa u Kiaccupukanus Texundeckux cucreM (TC), paspadorka HoBbIx TC U MeToABI
HH)XeHePHBIX pelleHuH.

A. W. TlonoBuHKUH. . OCHOBBI MH)XEHEPHOTO
tBOopuectBa: CII0.: Jlans, 2007 (1, 2)

b. A. ITleBueHKO. . OCHOBBI TEXHOJIOTUU 4
n3obperaresbcTBa: Crapeiii Ockon: THT, 2015
1)

I'. C. Aneriryniep. . TBopuecTBO Kak TOYHast
HayKa. Teopusi pellieHus1 U300peTaTe/IbCKUX
3agau: M.: CoB. paguo, 1979 (1, 2, 3)

H. A. IlImakoBckuii. . TPM3. AHanu3 7

HaumeHoBaHue padoThI PekomMeHnyemas iMTeparypa

[TozroToBKa K MPAKTHUECKHM 3aHSTHSIM,
npopaboTKa TeopeTHYeCcKoro MarepHara.

OdopmiieHre 0TYETOB K MPaKTUUE CKUM

3aHATHAM. L
TeXHUYeCKOW H(POpPMaLIMU 1 TeHepaLys
HOBBIX ugeii: M.: @opym, 2010 (1)
Wrtoro no pasgeny 1 11
Pa3pen 2. CoBpeMeHHbIe MeTO/bI aHa/IM3a CyliecTByomero cocroaHus TC (aHamuTHUecKas CTafus
NMPOEeKTa).
ITpopaboTka TeopeTHUeCKOTO MaTepuara, I'. C. Ansrirynnep. . TBopuecTBO Kak TOuHast
BKJTFOUast paboTy B VIHTepHeT pecypcax, Hayka. Teopusi pellieHurs1 U300peTaTenbCKUX 7
MO/ITOTOBKA K TIPAKTUYECKUM 3aHSTUSIM. 3agau: M.: Cos. paguo, 1979 (3, 4)
OdopmJieHre 0TYeTOB K MPaKTHUe CKUM A. . TTonoBuHKUH. . OCHOBBI MH)XEHEPHOTO 9
3aHSATUSIM. tBopuectsa: CII6.: Jlans, 2007 (3, 4)
Wroro o pasgeny 2 16

Paspen 3. CoBpeMeHHbIe HHHOBALIMOHHbIE MeTOAbI pasButusa TC (MeTobl MO/IyUYeHus:
MATEeHTHOCMOCOOHBIX MH)KEHEPHBIX PelIeH ).

HOAFOTOBKEI K IPaKTUYECKUM 3aHATUSIM, I.C. A.TI])T]_Hny[ep. . TBOpI-IECTBO KadK TOUHast 6
rpopaboTKa TeOpeTHUECKOTO MaTepHaia. Hayka. Teopust pelennsi H306peTaTe/bCKIX
3agau: M.: Cos. paguo, 1979 (4, 5)
OdopmiieHrie 0TUETOB K NMPAKTUYECKUM A. W. TTonoBUHKUH. . OCHOBBI MH>XXEHEPHOTO 9
3aHATHAM. tBOpuectBa: CII06.: Jlanw, 2007 (4, 5)
Wrtoro no pasgeny 3 15
Pa3gen 4. MeTopbl reHepanuy HH)KeHEPHBIX PellIeHHI HA KOHLNTYa/IbHOW CTafiuM MPOeKTa.
IToAroToBKa K MPaKTUUeCKUM 3aHATHUSM, A. . TTonoBuHKUH. . OCHOBBI MH)XEHEPHOTO 6
npopaboTKa TeopeTUYeCcKoro MaTepuana. TBOpuectsa: CII6.: Jlaub, 2007 (5, 6)
I'. C. Ansriynnep. . TBopuecTBO Kak TOUHast
OdopmiieHrie OTUETOB K NMPAKTUYECKUM Hayka. Teopusi pelieHus U300peTaTeTbCKUX 9
3dHATHAM. 3agau: M.: Cos. paguo, 1979 (5, 6)
Wrtoro mo paspeny 4 15
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IIpunoxenue 3
K paboueli mporpaMme JUCIATLUTHHbI
OCHOBbBI MTH)XKEHEPHBIX PEIIIEHUN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTUYET I10 MPaKTUUECKOMY 3aZIaHUIO;

e BONPOCHI K ArhepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

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.

OTuer Mo NPaKTHYECKOMY 3aJaHHI0

Oruet 1o npakTU4yecKor paboTe NpeCTaB/sieTCs B [IeYaTHOM BHJie B jopmMare, peyCMOTPEHHOM
111a6/I0HOM OTUYeTa I0 MPaKTHUecKoi paboTe. 3aluTa oTueTa MPOXOAUT B opMe J0K/Ia/ia CTyAeHTa Mo
BBITIOJIHEHHOM paboTe 1 OTBETOB Ha BOIIPOCHI TIPEIofiaBare/is.
B cyuae, ecni oopmiieHHe OTUeTa U TIOBeZieHHe CTYZeHTa BO BpeMsi 3alUThl COOTBETCTBYIOT yKa3aHHBIM
TpeboBaHMsIM, paboTa CUMTaeTCs CAHHOM.
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXUT JOPabOTKe B CTyyae:
* OTCYTCTBHSI HEOOXOJMMBIX Pa3/iesioB;
* OTCYTCTBHSI HE0OX0AUMOro rpadhryecKoro MaTepuara;
* HEKOPPEKTHOH 00paboTKU pe3y/bTaToB U BBHIBOJIOB 10 PaboTe;
* HeOPEe)KHOTO BBITTOJTHEHHSI.

Bonpocs! k guddepeHupoBanHOMY 3aueTy
ITepeuens BonpocoB K AuddepeHIIpOBaHHOMY 3aueTy npeZcrasieH B YMK.

JuddepennupoBaHHbIil 3a4eT

OrneHka 3a uddhepeHIMPOBaHHbBIN 3aUeT BBICTABIAETCS KaK Pe3y/IbTUPYIOIasi OIleHKa 3a OTBEThI Ha /IBa
Bompoca OuieTa u 3a penieHue 3azaun. OrieHKa qudQepeHIMpOBaHHOTO 3aUeTa OTpeIeseTcsl CAeAYOIUMU
KPUTEPHUSIMHU:
«HEY/IOB/IETBOPUTETBHO» — OTCYTCTBHE MPOZJeMOHCTPUPOBAHHBIX 3HAHUM U KOMITETEHIIUN B paMKax
00pa3oBaTe/IbHOTO CTaHAapTa (HeT OTBeTa Ha BOMIPOCHI) U/TK OTKAa3 OT OTBETA; HET yAOB/IETBOPUTETLHOTO
OTBeTa Ha JOTIOJIHUTEeTbHBIE BOTIPOCHI, IEMOHCTPALIMS )parMeHTapHBIX 3HAHWH B paMKaxX 00pa3oBaTelbHOro
CTaHZAPTa, He3HAHUE JIEKITMOHHOTO MaTepuara; PeleHue 3a/lau CO/IEP>KUT IPyOble OIMOKH, CTYZEHT He
MOYKET MMPOKOMMEHTHUPOBATh X0/ PEeIlIeHUs 33/1auk, He Crioco0eH ChopMY/TUPOBaTh BLIBO/[BI IO paboTe;
«Y/IOBJIETBOPUTE/ILHO» — MPABU/ILHO aHAM3UPYET, OMTUCHIBAET MOHATHS, HO JIOMYyCKAeT He3HAUUTe/IbHbIe
OLITMOKY B yCTaHOBJIEHUU JIOTUYECKU-CMBIC/IOBLIX CBSI3eH, He MCIIPaB/Isisl UX TIOC/Ie OTIOJTHUTETbHbBIX
YTOUHSIFOIIIUX BOTIPOCOB; MOJXO/ K PEIIEHHIO 3a/laul MPaBWIbHbBIN, HO eCTh OLIHOKH, opopMieHue C
He3HaYUTe/TbHBIMU TIOTPELTHOCTSMH, HEerlo/THasi MHTePITPeTaLys BBIBOZIOB, He BCE OTBETHI Ha BOTIPOCHI
TIperofiaBaresisi MPaBWIbHbIE, He CIIOCO0EH UHTEePIIPETHPOBATE MOyYeHHbIe BBIBO/IBI;
«XOpOIII0» — IEMOHCTPUPYET TIOTHOE 0CBOEHHE HeOOXOIMMbIX YMEHHUM U JIOTMYe CKU-CMBIC/IOBBIX CBSI3eH
MEX/Ty HUIMH U COOTBETCTBYIOI[UMU TEOPETUUECKUMU MOHATHSIMH MOC/IE OTIO/THATETBHBIX YTOUHSIOIMX
BOTIPOCOB; X0/ PEeIIIeHUs 3a/1aul MPaBU/IbHBIN, eCTh He3HAUNTe/TbHbIe TIOTPEIIHOCTH B 0(hOpMIIEHUY;
TIpaBWIbHasl, HO He TOJTHAsi UHTEePIIPeTal[ys BbIBOJIOB, CTYJEHT /IaeT MpaBWIbHbIE, HO He TIO/THBIE OTBETHI Ha
BOIPOCHI TIPETIO/|aBaTeJIsl, UCTILITLIBAET HEKOTOPBIE 3aTPY/IHEHHS] B MHTEPIIPeTal|y TI0/TyYeHHBIX BBIBOJIOB;
«OTJIMYHO» — IeMOHCTPUPYET CBOOO/IHOE U MOJTHOe OCBOEHHE HeOOXOAUMBIX YMEHUH U JIOTHUEeCKHU-CMBICTIOBBIX
CBsI3ei MeXK/ly HUMU U COOTBETCTBYIOIIVMH TEOPETHUECKUMHU TIOHATUSMHU; PellleHHe 3a/laui ¥ OTBET aKKypaTHO
oopmieHbI, BBIBO/IbI 000CHOBAHBI, JaHa TIPAaBU/IbHASA U MOJHAST MHTEPIPETAI|s BLIBO/[OB, CTYIEHT
apryMeHTHPOBAaHHO 0DOOCHOBHIBAET CBOKO TOUKY 3pPEHMs, TPABU/IbHO OTBEUAET Ha BOIIPOCHI IPETofiaBaTeis.
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Pa3zgen 1. CBoiicTBa u Otuer 110
Kaaccuukanus MpaKTHUyeCcKoMy
6 1] |TeXHHYECKHX CHCTeM 3 | 12 4 8 1 75 3a/laHuIo,
(TC), pa3padoTKa HOBBIX Boripocsl k
TC u MeTopbI I depeHIIMPOBaHHOMY
HH)XeHePHBIX PelIeHui. 3aueTy
Pazpgen 2. CoBpemMeHHBIEe Otuet mno
MeTOAbI aHa/Iu3a MIPAaKTHYeCKOMY
6 11 |CymecrByromero 28 | 12 4 8 16 75 3aJ]aHuUIO,
cocrossaus TC Bonpocs! K
(aHanuTHUeCKas cTafus nmuhbepeHIMPOBaHHOMY
NMpPoeKTa). 3ayeTy
Paspen 3. CoBpemeHHbIe Otuer o
WHHOBAI[HOHHBIE METOABI MpaKTHUyeCcKoMy
6 1] |PasBUTHA TC (meTogbI 30 | 15 5 10 15 75 3a/JaHUIO,
MOJTyYeHH s Boripocsl k
MaTeHTHOCIMOCOOHBIX b depeHITMPOBaHHOMY
HH)XeHePHBIX PelleHuH). 3aueTy
Pa3pen 4. MeTtoabt - 82:332;%]\4
reHepanuyd HHXeHepPHbIX p SA1AHMIO y
6 11 |pemieHuii Ha 27 | 12 4 8 15 25 Bgﬁpocm ’K
KOHIIeNTyaIbHOU CTafNU
npoI:KT:y A U bepeHIIPOBaHHOMY
) 3a4eTy
Bcero 3a 11 cemectp 108 | 51 | 17 34 57 100
Bcero no guciuinHe 108 | 51 | 17 34 57 100
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