





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
MATEMATHUKA B HAYYHBIX HMCC/IEJOBAHUAX, INPUK/IATHBIE MH®OPMAIIMOHHbBIE
TEXHOJIOI'NMA, HAJEXXHOCTD U3JE/IMA 1 CUCTEM PKT.

Copep>kaHue [JUCLUIUIMHBL SIBsIeTCS OCHOBOM s ocBoeHust gucuuruiiH: TOCYIJAPCTBEHHAS
NTOI'OBAS ATTECTAILINSA, HAYYHO-ITPOU3BO/JCTBEHHAS ITPAKTUKA,
MPEJIUIIVIOMHAS ITPAKTUKA, CUCTEMHBIN AHAJ/IN3, OIL[EHKA 3®®EKTUBHOCTHU
W3JE/INN PKT.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH caMOCTOSATE/IbHO TTPUOOpeTaTh, pa3BUBaTh U MPUMEHSThL MaTeMaTHUeCKHE,
eCTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKHe U NpodeCcCHoHa/IbHble 3HaHUS /1S pellieHus
HeCTaH/|apTHBIX 33/la4, B TOM YHC/le B HOBOM WM He3HAKOMOU Cpefie ¥ B MeKAUCLUTIMTHADHOM
KOHTEKCTe

¢ OIIK-2 — CriocobeH CTaBUTh U pelIaTh 3a/jauk 110 MPOEKTUPOBAaHUIO, KOHCTPYWPOBAHUIO,
TIPOU3BO/ICTBY, UCITBITAHUIO U FKCTITyaTaliu 00BeKTOB MPOQ)eCCUOHAIBLHOM [IeSITeTbHOCTH TIPU
WCII0/1b30BaHUX COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOIOTHM

¢ OIIK-5 — CriocobeH MCIo/ib30BaTh COBPeMeHHbIe TIOX0/bl K MEeTO/[bI pellieHust IPo¢eCCHOHATbHBIX
3a7iau B 00/71aCTH aBUALIMOHHOW M PaKeTHO-KOCMHMYeCKOH TeXHHKH, BKJ/IIOUask yIpaB/ieHHe TIPOeKTaMH
CO3/1aHMS1 HOBBIX 00PA3Ii0B TEXHUKH U YTU/IN3aLUH yCTapeBIINX

e [TK-91 — criocobeH K KOMMyHHKaLMX ¥ KOoTepaLyu B M(POBOii cpefie, UCIOIb30BaHMIO Pa3TAYHBIX
1M POBBIX CPEJICTB, MO3BOJISIOIIMX BO B3aUMOAENCTBUM C APYTUMU JHOAbMU JOCTUTaTh MOCTaB/IeHHbIX
esei

¢ [IK-93 — cniocobeH reHeprpoBaTh HOBbIE W/ie iIsl pellieHus 3a/iau L(poBOii SKOHOMUKHY,
abcTparupoBaThCsi OT CTaHJAPTHBIX MOZieNed, TiepeCcTpanBaTh CII0KUBIIHECS CITOCO0B! pelieHus 3a/1ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C 11e/TbI0 BEIPAOOTKH HOBBIX ONTHMAaJTbHBIX
aJrOpUTMOB

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHUKOB MH(GOPMaUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJTM3Y, 3allOMUHAHUIO U Tlepefiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TAaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO MCII0/Ib30BaHMsI II0/TyueHHOW UH(OpMaLUU AJIs1 pelleHus 3a/a4y

e TICK-1.05 — CriocobeH BeCTH MOWCK 1 BHe/IpeHHE MePCIIeKTUBHBIX TeXHUYeCKUX pelleHri 1
TeXHO/IOTU ITPY MPOEKTUPOBAHMU pakeT ¥ KOCMUYeCKUX arlfapaToB



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

12272




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 TPEH/IOB [I/Isl TIOJTyYeHUs TIaTeHTOCIIOCOOHBIX MH)KEHEPHBIX
MaTeHTHOCIIOCOOHBIX MOJX0/I0B. PellieHre KOHKPETHBIX UH)KeHePHBIX 3a/iay.

VH)KEeHEPHBIX pelleHui).
Pa3pen 4. Metogpl OcBoeHrie MHCTPYMEHTOB Ji/IsI TIOTyUeHUst TIaTeHTOCIOCOOHBIX
reHepaluy UH)KeHePHbBIX HH)XeHepHBIX pellleHnit Ha KOHIIeNTya/lbHOM CTaIuy pellieHus

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 HaumeHOBaHMe pa3jeia Oomem,
Copep)xaHue yueOHOro 3ajaHus
n/n JUCLUTUTAHBI 4acoB
. IToaroToBKa K MpakTUYeCKUM 3aHSITHSM,
1 |Pa3gen 1. CpoiicTBa 1 Knaccudukanys 4
npopaboTKa TeopeTHUeCKOro Mareprasna
TexHuueckux cucrem (TC), pa3paboTKa HOBBIX )
5 |TC v MeToapI HEPKeHEPHBIX permierEil. (dhopmiieHHEe OTUETOB K TIPAaKTHUe CKUM 7
3aHATUAM
ITpopaboTka TeopeTHUeCKOTo MaTepuara,

3 |Pa3gmen 2. CoBpeMeHHbIe METO/IbI aHA/TH3a BKJTFOUast paboTy B VIHTepHET pecypcax, 7
cytiectByromiero cocrosiaus TC MO/rOTOBKA K MPaKTUYeCKHUM 3aHSATHSAM

4 (aHa/MTHYeCKask CTa/|Us IPOEKTA). OdopMeHre 0TYETOB K IIPAKTUYE CKUM 9

3aHATUSAM
[NoaroroBka K MpakTUYeCKUM 3aHSTHSIM,
5 |Pa3gen 3. CoBpeMeHHbIe UHHOBAI[HOHHbIE 6
npopaboTKa TeOPeTHUECKOTO MaTeprasa
MeTofbl pa3BuTusl TC (MeToAbl NOny4YeHUst 0

6 |TaTeHTHOCTOCOOHBIX MHKEHEPHBIX PelleHui). (opmIeHIe OTHETOB K NPaKTH4eCKHM 9

3aQHATUSM

v [MoaroToBKa K MpaKTUYeCKUM 3aHSITUSIM, 6
Pazpen 4. Metonpl reHepaliii UH>KEHEPHBIX NpopaboTKa TeOpeTHUUECKOT0 MaTepraa

8 pe].l_[eHI/Iﬁ Ha KOHuEHTyaﬂbHOﬁ CTaZiuH MPOEKTa. Od)opMj]eH[/]e OTUETOB K IPaKTUueCKUM 9

3aHATUAM
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.

12272




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 pPelleHUuH.

A. W. TTonoBuHkuH. . OCHOBBI MH)KeHEPHOT'0
tBopuectBa: CII0.: Jlanb, 2007 (1, 2)

b. A. lITeBueHKo. . OCHOBBI TEXHOJIOTUH 4
nsobpetarensctBa: Crapoiii Ockon: THT, 2015
(1)

I'. C. AnsTiynnep. . TBOpueCTBO KakK TOYHast
Hayka. Teopus pelieHyst U300peTaTe/IbCKUX
3ajau: M.: CoB. paauo, 1979 (1, 2, 3)

H. A. [lImakoBckuii. . TPU3. AHanu3 7

HaumeHoBaHue PadoThI Pekomenjyemas iureparypa

[TozroToBKa K MPAKTHUECKHM 3aHSTHSIM,
npopaboTKa TeopeTHYeCcKOro Mareprasa

OdopmiieHre 0TYETOB K MPaKTUUE CKUM

3aHATUSAM .
TeXHUYeCKOW HH(POPMALIUU U TeHepalys HOBbIX
ugeit: 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. Ansriryniep. . TBopuecTBO KakK TOYHast
BKJTFOUast paboTy B VIHTepHeT pecypcax, Hayka. Teopusi pelieHust U300peTaTeTbCKUX 7
MO/rOTOBKA K MPaKTAYeCKUM 3aHSITHSIM 3agau: M.: CoB. paguo, 1979 (3, 4)
OdopmJieHre 0TYeTOB K MPaKTHUe CKUM A. W. TTonoBuHKHH. . OCHOBBI UHXXEHEPHOTO 9
3aHSATUSM 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]'H)TH_[yJ'ITIep. . TBOP‘—IECTBO KdK TOUHAas 6
rpopaboTKa TeOpeTHUUEeCKOr0 MaTeprara Hayka. Teopus pereHnsi H306peTaTe/nbCKuX
3agau: M.: Cos. paguo, 1979 (4, 5)
OdopmiieHrie 0TUETOB K NMPAKTUYECKUM A. W. TTonoBuHKUH. . OCHOBBI UH)KEHEPHOT'0 9
3aHATHAM tBopuectBa: CII6.: Jlanb, 2007 (4, 5)
Wrtoro no pasgeny 3 15
Pa3gen 4. MeTopbl reHepany HH)KeHEPHBIX PellIeHHI Ha KOHLENTYa/IbHOU CTafiuH MPOeKTa.
IToAroToBKa K MPaKTUUeCKUM 3aHATHUSM, A. W. ITonoBuHKHH. . OCHOBBI UHXXEHEPHOTO 6
npopaboTKa TeopeTUYeCcKoro MaTepuasna TBOpuectsa: CII6.: Jlaub, 2007 (5, 6)
I'. C. Anbriiynnep. . TBOpueCTBO KaK TOYHAst
OdopmteHne 0TUETOB K IPAKTHYECKIM Hayka. Teopusi pelrieHust U300peTaTeTbCKUX 9
3dHATHAM 3agau: M.: Cog. paguo, 1979 (5, 6)
Wrtoro mo paspeny 4 15
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IIpunoxenue 3
K paboueli mporpaMme JUCIATLUTHHbI
OCHOBbBI MTH)XKEHEPHBIX PEIIIEHUN

®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

*  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:
* OTCYTCTBHUS1 HEOOXOAMMBIX Pa3/iesioB,
* OTCYTCTBHS HeOOX0AUMOro rpadryecKoro MaTepuasa,
* 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

OO0yuatolTuiics UMeeT MPaBo Ha MOTyYeHHe MUHUMA/TLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU PaboThI B
COOTBETCTBHUU C TpadrKoOM pa3zena 4.
Ouenka 3a Aud. 3a4eT BBICTAB/SETCS KaK pPe3ylbTUPYIOIas OlleHKa 3a OTBETHI Ha /jBa BOMpoca OusieTa u 3a
petienue 3agaud. OrjeHKa A depeHLMPOBaHHOTO 3aueTa OTpeAessieTCs CAeAyIOIUMUA KPUTEPUSIMU:
«HEyIOB/IETBOPUTETBHO» — OTCYTCTBHE TIPOJeMOHCTPHUPOBAHHBIX 3HAHWH U KOMITETEHL[UI B paMKax
00pa3oBaTeNIbHOTO CTaH/iapTa (HeT OTBeTa Ha BOTIPOCHI) MJTH OTKAa3 OT OTBETA; HET y/IOB/IETBOPUTETBHOTO
OTBETA Ha JIOTIO/THUTE/TbHBIE BOMPOCHI, IEMOHCTPALMS (parMeHTapHbIX 3HAHUH B pAMKaxX 00pa30BaTe/IbHOrO
CTaHZIAPTa, He3HAHUeE JIEKIIMOHHOI0 MaTepuara; pPellieH e 3a/lau CO/IeP>KUT IpyOblie OIMOKH, CTYZEHT He
MOJKET ITPOKOMMEHTHPOBATh X0/, peIlieHus 3a/jauk, He criocobeH chopMy/MpOBaTh BLIBOALI 110 paboTe;
«YIOBJIETBOPUTE/ILHO» — MPAaBU/ILHO aHA/U3UPYET, OMUCHIBAET MOHATHS, HO JOMYCKAaeT He3HAUNUTE/IbHbIE
OLIMOKY B yCTAHOBJIEHUH JIOTHUECKU-CMBIC/IOBBLIX CBsI3eH, He WCTIPaB/Isisl UX TOC/Ie AOTIOHUTETbHBIX
YTOYHSTIOIIAX BOTPOCOB; TIOAXO0/ K PEIIeHHI0 3a/]aul TIPaBU/IbHBIN, HO eCTh OIHMOKU, 0hopMIIeHHe C
HEe3HAYUTE/TLHBIMU TIOTPENTHOCTSMHU, HEelo/THasi MHTEPIPeTAalvs BBIBO/IOB, He BCE OTBETHI HAa BOTIPOCHI
TIperofiaBatesisA MpaBWIbHbIE, He CIIOCOOEeH UHTEPIPETHPOBATH MOTyUYeHHbIE BBIBO/IbI;
«XOpOLIO» — IeMOHCTPHPYET MOJTHOe 0CBOEHHEe HeOOXOJUMBIX YMEHHH U JIOTHUeCKU-CMBIC/IOBBIX CBsI3ei
MeX/Ty HIMH U COOTBETCTBYIOIIMMU TEOPETHUECKHUMU TTOHATHUSIMHU TOC/IE OTIOTHUTE/TLHBIX YTOUHSOIIX
BOTPOCOB; XOZ, PellleHus 3aJjauy TIPaBWIbHBIN, eCTh He3HauUTeIbHbIe OTPEIIHOCTH B 0)OPMIIEHNY;
MpaBuJIbHas, HO He TI0/THAast UHTEPIIPeTAIYs BBIBOAOB, CTYAEHT JJAeT MPaBUIbHbIE, HO He MOJTHbIE OTBEThHI Ha
BOMPOCHI TIPETIO/IABATe/Is], UCTILITBLIBAET HEKOTOPBIE 3aTPY/IHEHNST B MHTEPIPETAlMU TIO/TyYeHHBIX BBIBOJIOB;
«OTJINYHO» — IEMOHCTPUPYET CBOOO/IHOE 1 MOJTHOE OCBOEHUE HEOOXOAUMBIX YMEHUI U JIOTHUE CKHA-CMBICTIOBBIX
CBsi3ell MeXXTy HUIMU U COOTBETCTBYIOI[UMU TEOPETUUECKUMHU TTOHITUSAMU; PellleHre 3a/laud U OTBET aKKypaTHO
o opM/IeHbI, BLIBOZBI 000CHOBAHbI, laHa MpaBU/IbHAS U MTOJTHAsI UHTEPIPeTalUsl BLIBOZOB, CTYAEHT
apryMeHTUPOBAaHHO 000CHOBBIBAET CBOIO TOUKY 3PEHUS, TPABU/ILHO OTBEUAET Ha BOIIPOCHI IIPEIO/aBaTesl.
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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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