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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPE/ICTBA TTOPAXKEHUSA 1 BOETIPUTTACHI
Hukynun EBrenuti Hukonaesuu, A.T.H., mpodeccop, npodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E3 CPEJICTBA ITOPAJKEHUSI 1 BOEITPUITACHI

3aBenyromuii kadenpoii Kapr b.3., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E3 CPEACTBA IIOPAXKEHVSA N1 BOEITPUITACHI

3aBepaytommii kKadeapoii Kapr B.3., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABTOMATU3NPOBAHHOE ITPOEKTMPOBAHUE BOEITPUITACOB

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:

I[ICK-24 — cnoco6HOCTh TIPUMEHSITH OCHOBHBIE METO/bI OITUMAJ/ILHOTO TIPOEKTHUPOBAHUSI KOHCTPYKIMMA U
peayM30BbIBaTh TPOIIECC TIPOEKTHPOBAaHUSI OOENpUIIacOB U B3phIBaTe/ed B paMKaX Pa3BUTBIX CUCTEM
aBTOMAaTU3UPOBAHHOTO TIPOEKTHUPOBAHUS W UWHTErPUPOBaHHBIX KOMITBIOTEPHBIX Cpefl COTPOBOXKIEHUs
JKU3HEHHOTO LIMKJIa U3/e/Tii

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-24

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

* UCTOPUSI Pa3BUTUSI KOHCTPYKTOPCKOUW MBIC/U B TIPe/ILie CTBYIOIIIEM CTONeTHH;

* COCTOSTHHE Y TIePCTIEKTHUBBI Pa3BUTHs OOENPUIIAacOB CTBO/ILHOW U PEAKTUBHOU apTH/IIEPUY;

* crielMaibHas HayYHO-TeXHUUeCKast U TaTeHTHast IMTepaTypa 1o u30paHHOUW TeMaTHKe;

* TEXHUUYECKHEe XapaKTePUCTHKU U KOHCTPYKTHBHbIE 0COOEHHOCTH HCIIO/IB3YeMbIX B HACTOSAIIEe BpeMs
0oernpuIacoB CTBOJIBHOM U PEAaKTUBHOU apTHII/IEPHUH;

* METOAWYEeCKHe TIOAXOAbl TIPU TIPOBEJEHWU TEXHUKO-5KOHOMHUUECKOTO aHa/M3a, KOMIUIEKCHOTO
000CHOBaHWsI TPUHUMAEMbIX UM peajM3yeMbIX pelIeHWH Ha pa3/IMYHbIX IJTarlax >KU3HEHHOTrO IMKJIa
6oemnpumnacos (BIT).

Ha YPOBHE BOCITPOU3BeJIeHHSI:

* OCHOBHBIe CBe/IEHHS U3 a3PO/IMHAMUKWY;

* OCHOBHBIE 3aKOHBI [IBM)KEHUS KUJKOCTEH U Ta30B,;

* CUJIBl U MOMEHTEI, JeficTBytomye Ha BIT B monere;

* CBeJIeHMs1 U3 IMHaMUKU 1ojieta BII;

* CUCTeMBI yripaByieHus BxeHreM BIT 1 HazeMHOe 000py/[0BaHHE;

* Hoenpuackl CTBOJILHOM apTH/IIEPUH MAJIOro, CPEJIHET0 U KPYITHOTO KaTuOpOB;

* OoerpuIacel peakTUBHOM apTU/IEPHH;

* cucteMsl 3ainoBoro orus (PC30);

* aHa/M3 TMPHUHSATHIX pEIIeHWHd W BbIPAaOOTKU TIPEAJIOKEHUH T[10 Y/IYUIIEHUI0 XapaKTePUCTUK
0OenpuIacoB CTBOJBLHOM U peaKTUBHON apTU/IJIepUY Ha HadyasIbHBIX 3TaraxX MpoeKTupoBanus BIT.

Ha YpOBHe TIOHUMaHHUSI:

* 0COOEHHOCTH PAbOTHI OT/IEJIBHBIX 37IEMEHTOB KOHCTPYKI[MI 00pa3sijoB CTBOLHOM U PAaKeTHOW TEXHUKH
(peakTHBHbBIE [[BUTATe/H, CUIOBBIE 3/1eMeHThI KOHCTPYKIMs BT, 6oeBoe cHapsbkeHuMe);

* Kakue pacueThl U B KaKOW MOC/Ie[0BaTebHOCTH Heo0XOAUMO TIPOBOAUTL IPU OLIEHKE HArpy3oK Ha
3/IEMEHTBI KOHCTPYKI[Mi 00pa3iioB bIT;

* TPHHLIUILI [OCTPOEHMsT Mojened (YHKIMOHUPOBAHUS OOEMNpHUIIACOB CTBOJBHOM M pEeaKTMBHOMN
apTWIJIepUH U UX 3/IEMEeHTOB;

YMEHUs1:

WCTIONIh30BaTh 3HAHUS, IIO/yueHHbIE TP OCBOEHUMW [UCIWIUIVH, TPEAIIeCTBYIOIMIUX AaHHOMW, TPy
COCTaB/IeHUM MaTeMaTHUeCKUX Mojeiell (YHKI[MOHUPOBaHUsS OOEIpUIIacoB CTBOJBHOM U peaKTUBHOU
apTHIIIEpUH;

* MPOBOAWTH MaTeMaTHUeCKoe MOoje/IMpoBaHre (YHKIMOHUDOBaHUs OOETPUITacoB CTBOJILHON W
PeakTUBHOM apTU//IePUH U UX 37IeMeHTOB Ha (YHKIIMOHA/TEHOM YPOBHE;

TpaKTUYe CKue

* CaMOCTOATe/IbHO Pa36UpaThCs C YCTPOWCTBOM U (PYHKIMOHUPOBAaHUEM OOEMPUITIACOB U UX CHUCTEM;

* OIleHUBaTh 3((HEKTUBHOCTh TeHCTBYS Pa3/IMUHBIX OOETIPUIIACOB TI0 OT/AEHHBIM U IPYIIIOBBIM IIe/ISM;

HABbIKU:

MIPOBE/IEHUs] CUCTEMHOTO aHa/M3a M KOMILIEKCHOTO O0OCHOBaHUS TPUHHUMAEMbBIX KOHCTPYKTUBHBIX
pelLleH I 110 boerpuriacamM CTBOJIbHOM W peaKTUBHOM apTU/UIEPUH B L1€JIOM M X CUCTEMaM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE BOEIIPUITACOB sensieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HamnpasyieHuto 17.05.01 boenpunachk! u 83pbigamentu.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHASI IT'PA®UKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEXHOJ/IOI'Usl
ITPOM3BOJACTBA CPEICTB IIOPAJXKEHUAA W BOEIIPUIIACOB, TEOPETUUYECKASA
MEXAHUKA, ITPUK/TAJTHASI MEXAHUKA CIVIOIIHBIX CPEJl, ®N13UKA B3PBIBA U YJIAPA,
OCHOBbBI BA/UVIMCTUKU U A3POAVMHAMUKUN CPEACTB IIOPAXKEHUS, CUCTEMHOE
IMPOEKTUPOBAHUE EOEITPUITIACOB U B3PHIBATEJIEN.

CopepkaHue AUCLUATIMHBL sIBJsieTCsl OCHOBOU [iisi ocBoeHus: auciumuivH: [IPEJOUIIIOMHASA
ITPAKTHUKA, BBIIO/IHEHHUE, IIOAI'OTOBKA K TIIPOHEAYPE 3AIIWUTBI KW 3AIIUTA
BBIITY CKHOUM KBA/IM®UKAIIMOHHOU PABOTBI.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-11 — CrniocobeH OpUeHTUPOBAThLCS B IPOOJIEMHBIX CUTYAl[USIX M PEIIaTh CI0XKHbIE BOMIPOCHI
MPOEKTHUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iM OOETIPUNACcOB U B3phIBaTe/Ield pa3TuuHOro
TUTA ¥ Ha3HaYeHUs!

¢ OIIK-12 — CnocobeH KaueCTBEHHO U KOJIMUEeCTBEHHO OLIEHUBATh Pe3Yy/IbTaThl, MaTEMaTUUue CKU
(hopmynrMpoBaTh TTOCTAHOBKY 3a/lauMl U pe3y/bTaThl ee pellleHrsl IPUMeHUTeTbHO K IPOeKTHPOBaHUIo,
MIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTalldi OOeTPUTIacOB U B3pbIBaTesell pa3iyHOro THMa U
Ha3HaYeHUst

¢ OIIK-16 — CriocobeH pa3pabaTbiBaTh HOPMaTUBHO-TEXHUUECKYIO JJOKYMEHTAIIUIO U TEXHUUECKH
rpamMoTHO O)OPMIJISITH U TIPEJCTaBASATE Pe3y/IbTaTbl HAyYHO-UCC/Iel0BaTeIbCKUX PadOoT, CBSI3aHHBIX C
GoernpuriacamMy ¥ B3pbIBaTeJISIMH PA3/TUUHOTO THIA ¥ Ha3HAUeHUS

¢ OIIK-2 — CriocobeH caMOCTOSTE/IbHO ITPUMEHSITh IPUOOpETEHHbIE MaTeMaTHUeCKUe,
eCTeCTBeHHOHAay4Hble, COLIMabHO-3KOHOMUYeCcKue U rpodeCcCcroHa bHbIe 3HAHUS /151 pellleHus
WH)XeHepHbBIX 3a7a4

¢ TICK-19 — CniocobeH 0pveHTHPOBAThCS B MHOTO0Opa3ui COBpEMEHHBIX 00pa31ioB 00erpuracos,
B3phbIBaTesel], CUCTeM apTHUIJIEPUIICKOTO M paKeTHOTO BOOPY>KeHUs, IEMOHCTPHPOBAaTh 3HaHUE UX
TeXHUYeCKUX XapaKTePHUCTHK U KOHCTPYKTUBHBIX 0COOEHHOCTEH, IPUMeHsIeMbIX MaTepUasoB U
TeXHOJIOT U

¢ TICK-20 — Crioco6eH 0CyI1eCTB/IATh IPO(eCCUOHAIBHYIO AeSITeIbHOCTh U IPUMEHSTh METObI
MaTeMaTHueCcKOro Mo/|e/TMpoBaHust 00eBoi 3(h(heKTUBHOCTH, Ha/|e)KHOCTH, OA/UTUCTHUKH, a3pPOMHAMUKH,
B3pbIBa, BELICOKOCKOPOCTHOTO y7lapa, KyMYJISLIMH, HalpsKeHHO-Je(hOPMUPOBAHHOTO COCTOSTHUS U
pa3pyLIeHust KOHCTPYKLMM OOETPHUITacoB, a TAK)Ke COMyTCTBYIOIMX B3DPLIBHBIX TEXHOJIOTHH U
TeXHOJIOTUI JBOMHOTO Ha3HAYeHHsI

¢ TICK-24 — CriocobeH MpUMeHSITb OCHOBHBIE METO/IbI OTITUMA/IbHOTO MPOEKTUPOBaHUsI KOHCTPYKIMI 1
pean30BBIBaTh MPOLECC TIPOEKTUPOBAHUS OOETPUITACOB U B3phiBaTesiel B pAMKaX Pa3BUTHIX CHCTEM
aBTOMaTU3MPOBAaHHOIO NTPOEKTUPOBAHUS U MHTETPUPOBAaHHBIX KOMITBIOTEPHBIX CpeJi CONPOBOKEHUS
JKA3HEHHOTO0 LIMK/Ia U3Jenui



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. ABTOMaTH3HPOBAHHOE MPOEKTHPOBAHHE GOENPUIIacOB CTBOILHOM
apTuiepus. 1.1. [TocTaHOBKA 3alaui 3CKM3HOTO TIPOEKTUPOBaHHs1 60enpUIacoB CTBOIbHOM
5 10  |aprunnepun, 0cO6EHHOCTH MaTeMaTHYeCKOro OnucaHus HyHKLIMOHMPOBAHUS HOETIPUIIacoB Ha 62 24 4 20 38 20
9CKM3HOM ypoBHe. 1.2. Mogy/IbHbII aHa/Iu3, MallMHHAsK peasn3aLis 3aa4i 060CHOBaHHsI
o6/mKa cHapsizia, 6I0K-CXeMa aIropuTMa.
Paspen 2. Oco6eHHOCTH aBTOMaTH3HPOBAaHHOTO MPOEKTHPOBAHHS NMPOTHBOTAHKOBBIX
cpeacTB G/vxHero Gos. 2.1. Vicropuueckas cripaBka. Oco6eHHOCTH (HyHKLMOHUPOBAHHUS 1
5 10 KoHCTpyKimK. Knaccudukaius 6aniicTiueckux cxeM 3amycka. 2.2, BHyTpeHHsist 6aniucTrka 24 12 6 6 12 15
TpaHaTOMETOB C peaKTHBHDﬁ CXemMou 3arnycka. 2.3. [NocTaHoBKa 3aauu U aJifOpuTM
orIpe/ie/ieHHsl OCHOBHBIX KOHCTPYKTHBHBIX [TapaMeTPOB IPaHATOMETHBIX BBICTPEJIOB IIPH
3aJlaHHOM Ka/ubpe, IpY 3a/JaHHOM fIHe 3apsifa. [Ipumep.
Paspen 3. IIpoeKTHPOBaHHs aKTMBHO-PeaKTHBHBIX CHapsaaoB (APC) B
5 10 |aBTOMaTH3MpOBaHHOM pexcume. 3.1. OcobenHocTH (PYHKLIMOHUPOBAHUS U KOHCTPYKLIUU. 22 12 6 6 10 15
3.2. OcHoBHBIe KOHCTPyKTHBHBIe TapameTpel APC. 3.3.ITocTaHOBKa 3a/laul 1 arOPUTM
ONTHMH3ALH OCHOBHBIX KOHCTPYKTUBHBIX ITapaMeTpOB APC.
Pa311en 4. Oco0eHHOCTH 0a/UTHCTHYECKOT0 H ICKU3HOTO NPOEKTHPOBAHUS ABl/[a].ll/[OHHl:lX
60m0 (AB). 4.1. Oco6eHHOCTH KOHCTPYKLMK AB. TTocTaHOBKa 3aauu 6amIucTHuecKoro
5 10  |npoektupoBanusi AB. Mogy/nbHbli aHanus. 4.2. [TocTaHOBKA 33/jauk CKU3HOTO 8 4 4 0 4 15
npoektpoBaHus AB Ha npumepe 3akurarenbHeix aBuabomb (3AB). MoaynbHsli aHanus.
OripefienieHre apaMeTpoB HazicMeceBoro obrema 3AB.
Paspgen 5. JcKH3HOe IPOEKTHP 0oenpunacoB peaKkTHBHOW apTH/LIEpUH. 5.1
TTpoYHOCTHBIE pacyeThl LWIMHAPUUECKHUX 060/104eK. PacueT pe3bOOBbIX COeAMHEHHH. 5.2.
5 10  |Pacuer TeruioBbIX Harpy3ok. [IpefesibHoe BpeMsi paboThbl BUraresisi Ge3 Terio3ariTHoOro 10 6 6 0 4 20
nokpsitHsi (T3I1). 5.3. Pacuet HeobxoauMoii TonumHbl cybnmmupytoiiero T3I1. Pacuer
Heo6X0AUMO# TOMIMHBI KOKCytomerocst T3I1.
Paspen 6. O6uue POCBI IPOEKTHP p OB CTBO/IbHOH M PeaKTHBHOH
apTu/Iepuu. 6.1. Makpo onucaHHe npoLiecca MmpoeKTupoBaHust 6oenpumnacos. [Tpunsitue
5 10  |perueHuii B yc/I0BUSIX Heompe/eleHHOCTH. 6.2. AITOpUTM CUCTEMHOro aHa/nus3a. 6.3. 18 10 8 2 8 15
TeopeTHKO-MHOKeCTBeHHas! I0CTaHOBKA 3a/jauy poeKTupoBaHus. 6.4. OLieHKa KauecTBa
APTUJUIEPUHCKOTO KOMITIEKCA 110 COBOKYITHOCTH MaKpO CBOWCTB.
Bcero 3a 10 cemecTp 144 68 34 34 76 100
Bcero no agucuun/inHe 144 68 34 34 76 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Homep u
P O6bem,
No HaMMeHOBaHHue
Tema naﬁopaTopnoro NpdKTHKyMd dayA.
n/n paspena
JacoB
JAUCITMIT/IMHBI
1 |Pa3pen 1. 3ansTue 1. V3yueHre MporpaMMHOTO 00ecrieueHus ¥ TOArOTOBKA 20
ABTOMAaTH3MPOBaHHOE [UCXO/HBIX laHHbIX 3aHATHe 2. [lapameTpuuecknii aHaIm3
TMpOeKTHPOBaHKe ob6ocHoBaHus obmka O®C: aHaIN3 BIUSHUA [JINHbI TOJIOBHOM YaCTH
GoernpuriacoB (R8), Tomuune! (R20) u fuametpa (R19) aHa cHapsiza. 3aHsaTue 3.
CTBO/BHOM IMapamerpuyeckuii aHanmi3 o6ocHoBaHUs 00/Ka ODC: aHaM3
apTWIIepyH. BJIMSTHUST KOHYCHOM YacTu KaMopbl cHapsifia (R18), BHyTpeHHero
nramMeTpa Kamophl cHapsiia(R14). 3ansatue 4. AHanus
YYBCTBUTE/JIbHOCTHU BBIXOAHBIX XdPAKTEePHUCTUK (YCTOﬁQHBOCTL Ha
rnoJjietre, 0a/JIbHOCThb CTpeJ'II:6bI) K N3MeHEeHHNIO OCHOBHBIX ITapaMeTpOB.
3anstue 5 AHanu3 UYBCTBUTE/IbBHOCTHU BBIXOAHBIX XdPAKTEPUCTUK
(aGCO]HOTH]:Iﬁ HPOFI/I6 Mo/, IMOsACKOM, yC/IOBHE HE 3aK/IMHHWBaHUA
CHapsiga B CTBOHE) K U3MEHEHHIO OCHOBHBIX IMdPaMeTpOB. 3aHgTue 6.
OHTI/IMI/I3aLII/IH 00/MKa CHaps/a 110 pa3/IMYHbIM KPUTEPUAM:
KO3 GUIIMEHT HATIOMHEHUs, JaIbHOCTh CTPETbOBI - C
HCII0/Ib30BaHHEM DEeryIAPHBIX U CTOXdCTUYECKUX ITOMCKOBBIX
npoueayp 3aHgTue 7. OHTI/IMI/B&L[I/IH obnmka CHapsd/ja 1o pa3jIMYHbIM
KpUTEpUAM: KOBCI)CI)I/IL[I/IEHT HarloJ/IHeHUs, 1d/JIBHOCTh CTp8ﬂb6bI -C
HCII0/Ib30BAHHEM PETY/ISAPHBIX M CTOXACTUUYECKKUX TTOMCKOBBIX
ripotieayp (rmpogospkenue) 3ansarye 8. [IpuHsTHe pellieHus 10
KOHCTDYKIJUH: 060CHOBaHNE BLIGOpa KOHCTDYKTHBHBIX 3JIEMEHTOB,
pacyeT MaCCOBbIX U JMHAMHWYeCKUX XdaPaKTepHUCTHK CHapsJa B cpeJe
6 25042




Solid works, Kompas. 3aastue 9, 10. [ToBepouHbie pacueTsr:
MIPOYHOCTHBIE (B cpefie Ansys), BHeIIIHe 6a/lMCTUYeCKUEe pacueThbl U
pacueTsbl Ha 3¢)(eKTUBHOCTE [1eMCTBUs (C MCTI0/Ib30BaHHUEM
TPUKJIaZHOTO TTporpaMmMHoro obecrieuenust CATIP kadenpsr).

Pazpen 2.
OcobeHHOCTH 3anstue 1. [TapameTpuueCcKuil aHaIM3 TpaHaTOMETHOIO BbICTpesIa C
aBTOMAaTM3MPOBAaHHOI'0|aKTUBHO-PEAaKTUBHOM cxeMoi mmycka. 3aHsaTHe 2. [lapameTpruyeckuii

2  |IpOeKTUpOBaHUs aHa/Iu3 TpaHaTOMETHOTO BLICTpeJIa C peakTUBHOM CXeMOi ImycKa. 6
MIPOTUBOTAHKOBBIX 3ansTue 3. [TapaMeTpruuecKuii aHaau3 rpaHaTOMETHOTO BBICTpera C
cpeficTB O/TPKHETO  [MajibIM JIeMacCKUPYIOIIM JIeHCTBUEM.
6os.

Pazgen 3.
ITpoektrpoBanus 3ansTre 1. 3HAKOMCTBO C MPOTPaMMHBIM obecrieueHreM 3aHATHe 2.

3  |[AKTMBHO-DEAKTHBHBIX TMapameTpuyeckuii aHamnu3 6aTUCTHUECKOTO TTPOeKTUpoBaHust APC 6
cHapsizioB (APC) B 3ansTHe 3. MHOrOmapamMeTpruuecKuii CUHTe3 Oa/l/TMCTHUeCKOTo
aBTOMaTU3UPOBaHHOM |perueHust APC.
peKrMe.

Pazpen 6. O6mue
BOTPOCHI
MIPOEKTUPOBAHKS [IpuHsATHe pellieHus B YCIOBUSIX MHOTOKpUTEpHUaIbHOCTU. MeTof,

4  |boempumnacos YCTYIOK (Ha ipuMepe 000CHOBaHMs 00/TMKA 0CKOIOUHO-(yracHOrO 2
CTBOJILHOU U CHapsiza)
peakTHUBHOMI
apTUIIepun.

Bcero 3a 10 cemectp 34
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojiep;xaHue yueOHOro 3a/jaHus
n/n paspena 4acoB
JAUCLHHIUTAHBI
Pazpen 1.

1 A BeInosiHeHue KypCcoBOro IIpoeKTa 18
ABTOMaTHU3UpPOBaHHOE
TIPOeKTHUPOBaHUE

) GoemnpurnacoB IToaroToBKa K BOCTIPUSITHIO MaTepHasa, CBI3aHHOTO C 3CKU3HBIM 20
CTBOJIbHOM MIPOEKTHPOBaHNEM DOETIPUITAacoB CTBOJIBHOM apTH/LIePUH.
apTulIepun.

Pa3A6en 2. IToAroTOBKa K BOCIIPUATHIO MaTepuarna, CBA3aHHOIO C 0CO6eHHOCTAMU
OcobentocTn YCTPOMCTBA, [IeMCTBUS U TPOEKTUPOBAHUS PeaKTHBHBIX

3  |ABTOMATM3MPOBAHHOIO nporypoTankoBbIX rpaHaT. O6GpaTHTL BHUMAaHKe Ha TOCTaHOBKY 6
TIPOEKTUPOBAHMS 3a7;auM 6a/TMCTUYECKOTO TTPOEKTHPOBAHHS U Pa3/IMUHbIe CXeMbl
HPOTHBOTAHKOBBIX 350y cka coBpeMeHHbIX 06pa3LoB
cpeficTB O/TPKHEro

4  |Gos. BrinonHeHue KypcoBOro NpoeKTa 6
Pasien 3 [ToaroroBKa K BOCTIPHSITHIO MaTepHrasa, CBS3aHHOTO C
- cf(exm. S 0a/TUCTHYE CKUM TTPOEKTUPOBAHNEM aKTHBHO-PEAKTUBHBIX CHAPSAZIOB.

P p O6paruTh BHUMaHYe Ha KOHCTPYKTUBHEIE NTapaMeTphl U
5  |aKTMBHO-PEAKTHUBHBIX AP 6
cHapsiz08 (APC) B XapaKTepuCTUKU coBpeMeHHbIX APC, MoCTaHOBKY 3ajauun
Pif 0a/TUCTUYECKOTO TIPOEKTHPOBAHUS T10 PA3/TMUHBIM KDUTEPUSM U
aBTOMATHU3UPOBAHHOM
0COOEHHOCTH €€ pelIeHHs.
pexumMe.

6 BrinosHeHue KypcoBOro rnpoekra 4
Paszen 4 IToAroToBKa K BOCIIPUATHIO MaTepyasa, CBI3aHHOTO C 0COOEHHOCTAMU
Oc C')q6EHH.OCTI/I 0aTUCTUUeCKOTO U CKU3HOTO MTPOEKTHPOBAHUS aBUALIMOHHBIX OH0MO.

O6partuTh BHUMaHVe Ha KOHCTPYKTHUBHBIE 0COOEHHOCTH, ITapaMeTphl U
0a/TMCTHYECKOTO U
7 5 CKHBHOLO XapaKTepUCTHUKH COBPEMeHHBIX 00pa3sLoB, TOCTAHOBKY 3a/jauu Ha 2
0anTUCTHYECKOEe U ICKU3HOE TIPOEKTUPOBAHUe, a TAK)Ke Ha
TIPOEKTHUPOBaHUS N
coziep)kaHre 6aHKa MOJYJ/Iel TIpY PellieHnH 3THX 3a/lau B
ABuarMoHHBIX 60MO
(AB) aBTOMAaTU3UPOBAHHOM DeKUMe.
8 ’ BrInosnHeHue KypCcoBOro IpoeKTa 2
9  [Pasgen 5. Ocku3Hoe |[IoATOTOBKA K BOCIIPHUSITHUIO MaTepuaJsia, CBI3aHHOTO C 0COOEHHOCTSIMU 2

7
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IIPOeKTUPOBaHue 3CcKu3HOTO npoekTrpoBanus HPC. O6paTtuTh BHUMaHUeE Ha
GoernpuracoB 0COOEHHOCTH M OT/IMUMSA 6a/I/TUCTUYECKOTO U 9CKU3HOTO 3TAroB
peakTUBHOI MIPOEKTHPOBAHUS OOeNPUIIACOB PeaKTUBHOM U CTBOLHOM
apTUlIepun. apTUIJIepUM.
10 BrinosHeHye KypcoBOro rnpoekra 2
Pcu,u‘t:u 6: GGu_p/lt:
BOMPOCHI [logroroBka K BOCIPUATHIO MaTepuasa, CBI3aHHOTO CUOGH_[I/IMI/I 3
11 |mpoexTuposanus BOITPOCAMHM TIPOEKTHPOBaHUs1 O0eTPUIIAacoB CTBOJILHOW U PeaKTUBHOU 4
6oemnpHMacos aptuiepur. OOpaTUTh BHUMaHWe Ha MHOTOKPUTEPUAIBHOCTD 3THX
CTBOJLHOI U 3a/jau U MeTO/bl UX pellieHUs B YCJIOBUSX HeompeAeneHHOCTU.
peaKkTHUBHOM
12 laprantepun. BrinosiHeHne KypcoBoro rnpoekTa 4
Bcero 3a 10 cemectp 76
3.4. KypcoBoii npoeKkT
INEPNO],
NCITIO/THEHUSA ITIVTAHUPYEMOE
COAEPKAHHE STAIA (Hepgenu BPEMHI (uac)
cemecTpa)
Oran 1. [Tapamerpuueckuii aHaan3 obocHoBanust 06/mKa ODC 1-5 8
Ortarn 2. @opMUPOBaHUe BEKTOpa ONTUMU3UPYEMBbIX IlapaMeTpOB Ha
OCHOBE pe3y/IbTaToOB aHaan3a YyBCTBUTEIBbHOCTH BBIXOLHBIX
XapaKTepUCTUK (YCTOMUMBOCTD Ha T0JIeTe, AaTbHOCTb CTPesIhOb, 6-8 8
abCoMOTHBIN MPOTUO TIO7 TIOSICKOM, YCJ/IOBHE He 3aK/IMHUBAHUS
CHaps/ja B CTBOJIE) K U3MEHEHHIO OCHOBHBIX [1apaMeTpOB.
Jrtan 3. CuHTe3 00/1MKa CHapsa 10 pa3MAYHbIM KPUTEPHUSIM: K-T
HaroJTHeHUsI, JabHOCTD (3CKH3HOe TIpoeKTHpoBaHue). Peanv3aiiys 9-10 6
MeTOZia YCTYIOK.
Jran 4. [IpuHsiTHE pemieHNs TI0 KOHCTPYKLWU (pabouee 11-13 6
MPOEKTHPOBAHKE) U TIOBEPOUHbIe PaCUeThl
Ortan 5. Hanmcanue nosicHUTe/bHOM 3alMCKU, U3TOTOB/IEHUE 3CKU30B
yepTexxel Jj1s1 MexaHUUeCKOTro 3aBofia U Jj1s roimroda. Hopm 14-15 6
KOHTPOJTb.
Oran 6. 3awuyra KypcoBOro npoekTa 16-17 2
Bcero 3a 10 cemecTp 36
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/12/3] 4 |5 6 |78 9 10 (111213 |14| 15 | 16 17
10 Kosn Op Konn | P Konn | AP Borp. Ok3, KII

YcnoBHble 0003HaYeHMS:
¢ TP — nriarHocTHUYecKas pabora;
¢ Ko/t — Ko/oKkBuywM;
Borip. 3K3 — BOIIPOCHI K 3K3aMeHY;
KII — KypcoBoii IpoekKT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

ctepyroumx popmax:

e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;

e BOIPOCHI K 3K3aMeHY;

e KypCOBOM IPOEKT.

HpOME)KyTO‘lHaﬂ dTTecTalus IIpOBOAUTCA B (l)OpMElXZ
¢ 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. A. Benzanos, E. ®. I'ps3HoB. . CpefcTBa nopaxeHus u 6oemnpumnackl. M.: V3za-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

2. A. B. Jlotos, U. U. ITocnenoBa. . MHOrOKpUTepUasibHbIe 3afaun puHsaTus petieHuit. M.: MAKC Ipecc,
2008, a51. pec.

3. B. B. IlIukypuH. . CHCTEMBI aBTOMaTU3UPOBAHHOI'O MPOEKTUPOBAHUS CpeCTB ropaxeHus. CII6.: M3a-Bo
BI'TY "BOEHMEX" um. []. ®@. YctuHOBa, 2022, 27 3K3.

4. B. B. IlIxBap1ioB. . OCHOBBI aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHNUS JIeTaTe/IbHbIX anrnaparos. JL.BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 1987, 63 3ks.

5. B. B. I1IkBap1ioB. . AropuT™ ontuMaabHOro nipoektrupoBanus. CI16.BT'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2014, 15 3K3.

6. E. H. Hukynus, B. ®@. Pycckos, 1. A. CeménoB. . CpefcTea 01kHero 6os1. PyuHbie rpaHaTOMETI.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008, 50 3k3.

7. M. 51. BoponbsiHOB. . Teopusi v pacuéT apTu/iepuiickux cHapszos. CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2002, 49 3k3.

8. A. M. lanwupo, I'. }FO. Masunr, M. E. IIpygHukoB. . OCHOBBI IPOEKTHUPOBaHUS PakeT Ha TBEPOM
ToriiBe. M.: Boenusaar, 1968, 114 3k3.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:

1. P. [lITo#tep. . MHOTOKpUTEpHaIbHAst ONMTUMH3aI[Hs. Teopusi, BRIUNCIeHUs U TIpwiIoykeHus. M.: Paawo u
CBs13b, 1992, 2 3K3.

5.3. [lepuognueckue U3gaHusi:
1. BecTHUK aKka/ieMHUy BOEHHBIX HayK.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHast CUCTEMa;

3. https://ibooks.ru/ — OBC A#GyKc.py - 3T0 60/bII0M BEIOOP aKTyanbHOM JTUTepaTyphl Jjis Balllei
OUOMMOTEKH B 37IEKTPOHHOM BH/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

5. https://urait.ru/ — O6pa3oBarenbHas 1athopma «FOpaiiT». [/ By30B U CCy30B..

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(oOpMalioHHbIH [TOpTaa paBoBOM MH(POPMALUH.
5.5. ITporpamMmmHOe obecrieueHue:

He Tpe0yeTcs.

5.6. UH(dopmalLMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. lHTepakTHBHAas JOCKa;

2. IlpoekTop;
3. O6pas3iibl BBICOKOTOUHOTO yripaesisieMoro opyust (ITTYP pa3muuHbIX TIOKOIEHHH);

4. KoMIieKT yueOHbIX MJ1aKaTOB M0 CIIEIU3/Ie/HSIM.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
ABTOMATU3UPOBAHHOE ITPOEKTPOBAHUE BOEITPUIIACOB

AnHoTanusa paboueii nporpaMMsl

Ouctunminia ABTOMATHU3UPOBAHHOE ITPOEKTUPOBAHUE BOEIIPUIIACOB sernsercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TO/ITOTOBKM 10 Hampasjenuio 17.05.01 Boenpunacs! u 83pbigamenu. JINCIATIIMHA peann3yeTcsl Ha (hakKy/IbTeTe
E Opyxue u cucremsl Boopyxenusi bI'TY "BOEHMEX" um. 1.®. Ycrunosa kadeznpoii E3 CPEJJCTBA
[MTOPAJKEHUW A U1 BOEITPUITACBHI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[ICK-24 crnocoOHOCTh TPUMEHSTH OCHOBHBIE METO/bI ONTHUMAJBHOTO TPOEKTUPOBAHUSI KOHCTPYKIMHA U
peasiM30BbIBAaThL TIPOLECC TPOEKTUPOBAHUS OOENMpUIIacOB U B3pbIBaTe/iell B paMKaxX pa3BUTHIX CUCTEM
aBTOMAaTU3MPOBAHHOIO TMPOEKTUPOBaHWS W MWHTEIPUPOBAaHHBIX KOMIIBIOTEDHBIX CpeJl  COIPOBOKJEHHUS
>KA3HEHHOTO LIUK/Ia U3/1e/TUil.

CopepaHWe  OUCLMIUVIMHBI ~ OXBaTblBaeT KPYTI  BOIMPOCOB, CBSI3aHHBIX C  aBTOMAaTU3HWPOBAaHHBIM
TPOEKTUPOBaHWEM Ha (YHKI[MOHATHFHOM YPOBHE Ta30MHAMHUECKAX UMIY/IbCHBIX YCTPOWCTB, MO/, KOTOPHIMU
TOHUMAIOTCS OOerpuUIiachl CTBOJILHOW U PEaKTUBHOW apTU/UIEpUH, CpeAcTBa O/>KHero 00si U aBHAlMOHHBIE
6oenpunacel, B cpege CATIP.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHocTtuyeckas pabora;
*  KOJJIOKBUYM;
e BOIPOCHI K 3K3aMeHY;
* KypCOBOW ITPOEKT.

HpOME)KYTO‘-IHaH dTTeCcTalud rMpoOBOAUTCA B CbOPMaXZ
¢ DK3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), 1abopatopHblii pakTUKyM (34 4.), camocTosiTesibHast paboTa
ctypenra (76 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
ABTOMATHU3UPOBAHHOE ITPOEKTUPOBAHUE BOEIIPUIIACOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

Pexomenjpyemas TpyRoeMKOCTB,
JIMTeparypa Jac.

Pa3gen 1. ABToMaTH3MpPOBaHHOE MPOEKTHPOBaHKE 00eNPUIIACOB CTBOJILHON apTH/I/IEPUH.

M. {1. BogonbsiHOB. .
Teopus u pacuér
ApPTUWITePUHCKUX

cHapsizio: CITI6.BI'TY
BhITNO/IHEHKe KypCOBOTO MPOeKTa "BOEHMEX" um. [1. ®. 18
YctunoBa, 2002 (1)

B. B. IlIkBapLoB. .
OcHOBBI
aBTOMaTU3UPOBaHHOTO
MPOEKTUPOBAHUS
JieTaTe/IbHbIX arnapaToB:
JLBI'TY "BOEHMEX"
uM. [. @. YcruHoBa, 1987
©)

B. B. lllukypwuH. .
CucreMbl
aBTOMaTU3MPOBAaHHOTO

HaumeHnoBaH#e paboTbI

IMoaroToBKa K BOCTIPUATHIO MaTepuaa, CB3aHHOTO € 3CKHM3HbIM | [IPOEKTHPOBARMs CPE/CTB

TIPOEKTHPOBaHHeM GOerpHIIacoB CTBO/LHOI apTU/IIepUN. nopaxenwust: CI16.: U3z-Bo
BI'TY "BOEHMEX" um.

O. ®. YcruHoBa, 2022 (1)
B. B. IIIkBap1ioB. .
AnropuTM ONTUMaIbHOIO
MIPOEeKTHPOBAHUS:
CII6.BT'TY "BOEHMEX"
nM. [I. ®. Ycrunosa, 2014
O

Wroro o pasgeny 1 38
Paspen 2. Oco6eHHOCTH aBTOMAaTH3HPOBAHHOI'0 MPOEKTHPOBAHHUS MPOTHBOTAHKOBBIX CPE/JCTB
0mmkHero 0os1.

20

E. H. HukynuH, B. ©.
Pycckos, 1. A. CeméHOB. .
CpepxctBa 6/mkHero 60osi. 6

PyuHble rpaHaTOMETSI:
CII6.6I'TY "BOEHMEX"
uMm. 1. @. YcrrHoBa, 2008

[NoaroToBKa K BOCIIPUSTHIO MaTepurasa, CBsI3aHHOTO C
0COOEHHOCTSIMM yCTPOMCTRBA, IeHCTBUS U TIPOEKTHPOBAHHUS
peakTHUBHBIX IPOTUBOTAHKOBBIX IpaHaT. ObpaTuTs BHUMaHMe Ha
MOCTAaHOBKY 3afiauy 0a/IMCTUUeCKOro POeKTHPOBaHUS U
pas/ryHble CXeMbl 3aMlyCcKa COBPeMeHHbIX 00pasLioB

BrinonHeHue KypcoBoro rnpoekra (3) 6
Wroro no pasgeny 2 12

Pa3pen 3. IlpoekTHpOBaHNA aKTHBHO-PEaKTUBHBIX CHapAA0B (APC) B aBTOMaTH3HPOBaHHOM peXuMe.
ITogroroBKa K BOCTIPUSTHIO MaTepuasia, CBI3aHHOTO C A. M. lanupo, T FO. 6
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0a/TUCTHUE CKUM MTPOEKTHPOBAHUEM aKTUBHO-PEAKTHBHBIX Masunr, M. E.
cHapsiioB. O6paTUTh BHUMaHHE Ha KOHCTPYKTUBHbIE TTapaMeTphl |  [IpygHUKOB. . OCHOBBI
Y XapaKTepUCTUKU coBpeMeHHbIX APC, MOCTaHOBKY 3aZjauu MPOEKTUPOBaHUSI pakeT Ha
0a/ITMCTUYE CKOTO TIPOEKTUPOBAHUS T10 Pa3/IMUHBIM KPUTEPUSIM M |  TBEDJOM TOTLTHBE: M.:
0COOEHHOCTH ee pelleHHUs. Boenu3zgar, 1968 (1-3)
BrinonHeHue KypcoBOro rnpoekra 4
Wrtoro no pasgeny 3 10
Pa3gen 4. Oco0eHHOCTH 0A/VTMCTHYECKOTO0 H 3CKHA3HOT0 MPOEeKTHPOBAaHUA ABHALIMOHHBIX 00M0 (AB).
[ToaroroBka K BOCIPHUATHIO MaTeprasa, CBA3aHHOTO C
0CcobeHHOCTIMH 0a/UTUCTHYECKOTO 1 3CKU3HOTO MPOEKTUPOBAHUS A. B. Babkun, B. A.
aBUAL[MOHHBIX 60MO. OOpaTUTh BHUMaHNe Ha KOHCTPYKTHBHbIe | BengaHos, E. ®. I'psa3HOB.
0COOEHHOCTH, TTapaMeTpPbl U XapaKTePUCTHKU COBPEMEHHBIX . CpezcTBa opakeHust 1 2
00pasI|oB, MOCTAHOBKY 33/]auM Ha DA/UTUCTUYECKOEe U 3CKU3HOE 6oenpunacer: M.: U3za-Bo
NIPOEeKTHPOBaHNe, a Takke Ha cofiepykaHre OaHKa Mogyneii ipy  |MI'TY um. H. O. Baymana,
peleHny 3TUX 3a/lau B aBTOMAaTU3MPOBAHHOM peXXUMe. 2008 (3.9, 9.6)
BrinonseHue KypcoBoro rnpoekra 2
Wtoro no pa3peny 4 4
Pazgen 5. JCKH3HOE MPOEKTHPOBaHKE 00eNpPUIIACOB PeaKTHBHOW apTH/L/IEPHH.
[ToaroroBka K BOCIIpUATHIO MaTeprasa, CBA3aHHOIO C A. M. Hlanupo, I FO.
0COOEHHOCTAMU 3CKU3HOTO rpoekTupoBanus HPC. O6paruth Masunr, M. E.
BHUMaHMe Ha 0COOEHHOCTH U OTVINUUS OA/I/TUCTUUECKOTO U IpyaHUKOB. . OCHOBBI 2
3CKM3HOT'0 3TaroB NPOeKTUPOBaHMUs G0eNpUIIAaCcOB PeaKTUBHOM U | IPOEKTUPOBAHMS PAKET Ha
CTBOJIbHOM apTU/IEPUH. TBEPJOM ToruBe: M.:
BhITNo/IHeHKe KypCOBOTO MPOeKTa Boenwuspar, 1968 (10) 2
Wrtoro no pasgeny 5 4
Pazgen 6. O0uiHe Bonpockl NPOeKTHPOBAHKUA 00ENPHUIIACOB CTBOJIHLHON M PEaKTHBHOM apTH/LIePHH.
P. IITotiep. .
MHoroxkpuTepuaibHas
TToAroToOBKa K BOCTIPUATHIO MaTepHaJa, CBA3aHHOTO C O6IIMH onTuMusaus. Teopus,
BOMPOCAMH MPOEKTUPOBaHUs 6ONPUITACOB CTBO/BHOM 1 BBIMUC/IEHNS 1
peakTUBHOM apTi/iepyuu. O6paTUThL BHUMaHMe Ha npunoxenyst: M.: Paguo n 4
MHOTOKPUTepHUaIbHOCTb 3TUX 33/lau ¥ MeTOAbI UX pellieHus B cBssb, 1992 (1)
YCJIOBUSIX HeoIlpe/ie/IeHHOCTH. A. B. Jloros, 1. 11.
ITocriesniosa. .
MHorokputepuabHbIe
3a/jauy TIPUHSATUS
BrironseHue KypcoBoro rpoekra peenmii: M.: MAKC 4
Ipecc, 2008 (1-3)
Wrtoro o pasgeny 6 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ABTOMATHU3UPOBAHHOE ITPOEKTUPOBAHUE BOEIIPUIIACOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora
*  KOJITIOKBUYM;

e KYPCOBOi ITPOEKT;

* BOIIPOCHI K 9K3aMeHY;

e 9K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

KonnokBuym
ITpoBOAUTCSA TIO pe3yJ/ibTaTaM TPOIIEIINX TeM. ATTeCTOBLIBAETCS CTYAEHT, 00HAPY>KUBIIIWI 3HaHUEe
OCHOBHOTO MPOHIEHHOTo yuebHOro Marepuasna B 00bemMe, HEOOXOIUMOM /[IJ1s1 laibHeHIIel yueobl.

KypcoBoii npoekT

KypcoBoii IpOeKT Mpe/icTaB/sIeTcs B TiedaTHOU (hopMe. 3aifuTa KypCcOBOTO MPOeKTa MPOXOAUT B hopme
JIOKJIa/la CTY/IeHTA 0 BBIMOJHEHHOH paboTe ¥ OTBETOB Ha BOTIPOCHI MPero/jaBaTe/isl.
Kputepun oLieHMBaHUsI KypCOBOT'O IIPOEKTa:
* COOTBETCTBHUE COJIep>KaHUsI 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYIUIEHUN OT TEMBI;
* COOTBETCTBHE LIe/IIM U 3aiauaM JUCLIUTUTHHBI;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE W3/I0’KEHHE CMBICTAa OCHOBHBIX HAyUHBIX H/IeH, UX TeOpeTHYeCKoe
000CHOBaHUe U 00bSICHEHUE;
* JIOTUYHOCTH M TIOC/IeZIOBATeIbHOCTh B U3/I0KEHUU MaTepuaa;
* criocoOHOCTH K paboTe C MTepaTypHBIMU MCTOYHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHLIMK/IOTIeINUeCKOM TUTepaTypo;
* 00BEM HCCIeI0BAaHHOM JTUTEpPaTyphl U IPYTUX UCTOUHHUKOB MHGOPMALIWY;
* BJIaJieHHe WHOCTPAHHLIMU SI3bIKaMH, MCIIO/Ib30BaHKe MHOCTPAHHBIX UCTOUHUKOB;
* crioco6HOCTh K aHaM3y U 000011eHHI0 NH(MOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
BOIPOCa;
* yMEHHe U3B/IeKaTh UH(MOPMAIHIO, COOTBETCTBYIOIIYIO TIOCTAB/IEHHOM 116/, U Tiepepacrpe/esisaTh
HH(opMaLIo;
* HABBIKU [JIAHUPOBAHUS U YIIPAB/IeHUsT BDEMEHEeM IpPY BbIIOTHEHUH paboThI;
* 000CHOBaHHOCTH BHIBOJIOB;
* Ha/IMUKMe aBTOPCKOM aHHOTaIMU K pedepary;
* IPaBWILHOCTh O(OPMIIEHHS (COOTBETCTBHE CTAH/IAPTY, CTPYKTypHAs YIOPSIIOYEHHOCTh, CCHUTKH, ITUTATHI,
Tab/MILIbI U T.1.);
* cobmoneHre o0beMa, IPUGPTOB, UHTEPBA/IOB (COOTBETCTBYE 0POPM/IEHUS TIPaBUIaM KOMITBLIOTEPHOTO Habopa
TeKCTa).
3aryTa KypCcoBOTO MPOEKTa OLIEHUBAETCS OLIEHKAMH «OT/THUHO», «XOPOIIIO», «Y/OBJIETBOPUTEILHO» U «He
3allIUTHID».
OCHOBO# 17151 OTIpe/ieIeHUsI OLIEHKH CTY>KUT YPOBEHb YCBOEHUS CTY/IEHTOM MaTepuasa, pelyCMOTPEeHHOTO
yueOHOI TIPOrpaMMOi AVCLIUTIIMHBI.
— OLIEHKHU «OT/JIMYHO» TI0 UTOT'aM 3all[UThl KYPCOBOTO MPOEKTA 3aC/Ty>KUBAET CTY/EHT, 0OHAPY KUBIIIUI MPU
OTBETax Ha BOTIPOCHI BCECTOPOHHee, CHCTeMaTuuecKoe U Iy0oKoe 3HaHHe yueOHO-TIPOrpaMMHOI0 MaTepuarna,
BBITIOJTHUBIINK KYPCOBOM MPOEKT 6e3 OIMO0K U B TOJTHOM 00BeMe, Mpe/iCTaBUBILMM TOSICHUTE/TBHYTO 3aITUCKY
oopmIIeHHY10 B COOTBETCTBUH C [IEMCTBYIOIIMMH TPeOOBAHUSIMU;
— OLIEHKH «XOPOILO» 0 UTOTaM 3allUThl KyPCOBOTO TIPOEKTA 3aC/Ty>KUBAeT CTY/eHT, 00OHAPYKUBLLIHM TIOTHOE
3HaHHe y4eOHO-MPOrpaMMHOI0 MaTepHrasa, BbITOJTHUBLINN KypPCOBOM MPOEKT Oe3 OIIMO0K U B TIOTHOM 00beMe,
MPe/ICTAaBUBLINIA TOSICHUTETBHYFO 3aMTUCKY CO/IEPKAIllyI0 He3HAUUTE/TbHbIE OTCTYTIEHUS OT JIeHCTBYFOLUX
TpebOBaHUH U TIOTPENTHOCTH 0(hOPMIIEHHS;
— OLIEHKH «Y/IOBJIETBOPUTEILHO» TI0 UTOTaM 3all[UThl KYPCOBOTO MPOEKTA 3aCTy>KUBAET CTY/IEHT,
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00HAPY>KUBIIIMI 3HaHKE 0OCHOBHOIO Y4eOHO-TTPOrpaMMHOTO MaTepHrasia B 00bemMe, He0OX0[UMOM JIJist
JabHeled yueObl U mpe/icTosiel paboThl 1o MpodeCcrH, BHITIOTHUBIIHNA KYPCOBOH MPOEKT 6e3 omMboK U B
TIOJTHOM 00BeMe, MPeJCTaBUBILMI MOSICHATEIBHYO 3alTUCKY COZlepKalllyio Cepbe3Hble OTCTYIIIEHUS OT
JIeMCTBYIOIMX TPeOOBaHMI U CyllieCTBeHHbIE TIOTPELTHOCTA 0)OPMJIEHHS];

— OLIEHKA «He 3al[UTH/» 110 UTOTaM 3allUThl KYPCOBOTO TIPOEKTa BHICTAB/SIETCS CTYAEHTY, 0OHapYKUBIIEMY
npo0eribl B 3HAHUSX OCHOBHOTO Y4eOHO-TIPOrpaMMHOI0 MaTepyasa i MaTepuasioB MpefCTaBIeHHOW UM
KypCOBOM paboThl, 0y CTHBIIEMY IPUHLMIMAIbHbIE OIIMOKY IPY OTBETaX Ha BOIIPOCHI IperofaBaresis. Kak
TIPaBUJIO, OL|eHKA «He 3aIlUTU/I» CTABUTCS CTYZIeHTaM, KOTOpble He MOTYT PO O/DKUTE 00yueHne Ui
MIPUCTYTIUTH K MPOQeCCUOHANTBHOMN [IeSTeTbHOCTH M0 OKOHUaHUU BI'TY 6e3 [oMoMHUTETBHBIX 3aHATHH 10
COOTBETCTBYIOLEN AUCLIUIIINHE.

KypcoBoii IpOeKT He MOXKET ObITb TIPUHSAT K 3all[UTe B CAeAYIOMUX CTyYasix:

* HECOOTBETCTBHE BapHaHTa 33/|aHus1, HaJlM4ye OMMOOK B pacyeTax;

* HU3KOe KaueCTBO rpaduuecKoro Marepuasna rMmosiCHUTeILHOMN 3armicKy (HeBEepHBIN BRIOOp MaciiTaba
yepTekel, OTCYTCTBYE YKa3aHUsS eJUHUL] M3MepeHus Ha rpaduKax);

* OTCYTCTBUE HEOOXOJUMBIX Pa3ZiesioB;

* OTCyTCTBUE He00X0AMMOT0 TpaduyeCcKoro MaTepuana;

* U T.IL

Bonpocs! K 3k3amMeHy

Pazpnen 1. ABTOMaTU3MpPOBaHHOE MTPOEKTHPOBaHKE OOETPUIIacOB CTBOJILHOM apTHIIZIEPUH.
1. TTocTaHOBKa 3a/jauu BIOOpa onTrMansHoro 0bmmka O®C (3CKU3HBIN YPOBEHB ).
2. HasoBute oCcHOBHbIE 0COOEHHOCTH MaTeMaTH4ecKoro onucanus GyHkionuposanusi OPC Ha 3CKU3HOM
YpOBHe.
3. O6ocHy#Te BEKTOP ONTHMU3HPYEMBIX ITapaMeTpoB 1pu ¢popmupoBanny 0bmka OPC.
4. ObocHyiiTe BeKTOp OorpaHnueHui nmpu popmupoBannu 06mka ODC.
5. TIpeasioxxute psif KpUTepHeB B KauecTBe LiesieBoi QyHKUWH 1py ¢popmupoBanmu o6smka OBC.
6. OboCHYyliTe MUHUMAJIbHBIA HAOOp MOAY/IeH A1 pellleHus 3azaun ontumMu3saruu 06mika OPC.
7. Ilpeanoxxute anroputm (6/10K-CXeMY) pellleHus 3aaud onTuMu3anuy oommuka ODC.,
8. MatiTe roHsiTHe pacueTHON Macchl kKopryca ODC.
9. Kak ominuaertcs ueptexkHasi Mmacca koprnyca O®C ot pacueTHOU?
10. IToHATHe NIpefeIbHO BO3MOXKHOIO [0ITyCKa Ha MacCy KopIyca CHaps/a.
11. SxoHOMUYeCKHY BLITOAHBIN AOMYCK HAa MacCy CHapsiaa.
12. TIpobneMa HeucripaBuMoro Opaka o macce st ODC, a1t 6poHeOOMHBIX CHAPSIIOB.
13. Mi306pa3uTe 3M0py MacCOBBIX [OMYCKOB Ha Kopryc OdDC,
14. Kak ByivsieT KaueCTBO CTAHOUYHOT'O MapKa Ha SKOHOMUYECKU BLITOJHBIA JOITYCK?
15. Kak BnUsieT KBaJIUTET Ha CBOOO/IHBIE pa3Mephl Ha KOJTMUECTBO HEUCITPaBUMOTO Opaka?
16. Kak onpezenuTb ce6eCTOMMOCTD IUHHULIBI TPOAYKIMH C YUeTOM UCTIPABUMOTO U HEUCIIPaBUMOTo Opaka Ha
kopnyc ODC?
17. Kak paccuuTarh KOJIM4YeCTBO UCTIPABUMOTO Opaka Ipy CMeLeH|H TIos A0y CcKa?
18. TTocTaHoBKa 3a/iaurt 060CHOBAHUS pa3MePHBIX Y MaCCOBBIX JIOTMYCKOB TIPH U3roTOBIeHUH Kopiyca ODC,
MO/IY/IbHBIN aHaTHU3.
Pa3nen 2. . OcobeHHOCTH aBTOMaTH3MPOBAHHOTO TIPOEKTHPOBAHMS TPOTUBOTAHKOBLIX CPe/ICTB OMVKHEro 6osi.
1. Korja mosiBU/MCh IPOTHBOTAHKOBBIE CpeZicTBa OyiKHero 60s1?
2. OcobeHHOCTH (DYHKLIMOHUPOBAHUSI M KOHCTPYKL[MM TIPOTHBOTAHKOBBIX peakTHBHBIX TpaHar (I1T).
3. OcobenHocTy QyHKLHMOHUPOBaHUs ¥ KOHCTpyKLun [TTYPC.
4. OcobeHHOCTY TIOCTAHOBKHY 3a/iauy GaymMcTHuecKoro poektupoBanwst 1T
5. B uemM 0CHOBHOM HeJJOCTAaTOK KOHCTPYKLIMY ONTUMAa/ILHOTO 110 Vmax BapuanTa I1I'?
6. B yem 0cobEHHOCTH a/rOpPUTMa OTIpeZie/IeHHsI OCHOBHBIX KOHCTPYKTHBHBIX TIapaMeTPOB ParjuOHaIbHOTO
BapuanTa I1I'?
7. Knaccudukauus 6anmicTuyeckux cxem mycka 1T
8. OcobeHHOCTH peaKTUBHOM CXeMBI MyCKa.
9. OcobeHHOCTH aKTUBHO-PEAKTUBHOM CXeMBI ITyCKa
10. OcobenHoCTH KOHCTPYKIMU ITI" ¢ MajbIM 1eMacKUPYIOLIUM [I€CTBUEM.
Pa3nen 3. TIpoeKTUPOBaHHS aKTHBHO-PEAKTHUBHBIX CHapsiioB (APC) B aBTOMaTU3UPOBAaHHOM PeKHME.
1. B ueM oCcHOBHbIe 0COO€HHOCTH (DYHKIMOHHUPOBAHUS U KOHCTPYKLIMH aKTHBHO-PeaKTUBHBIX CHapsi/[OB
(APC)?
2. Kak mensiercsa ckopocts APC Ha nosiete?
3. B KakvX TOUKaxX TPaeKTOPHU U NoyeMy HeoOXoAUMO TpoBepsATh ycroiunBocTb APC Ha monere?
4. B KakuXx TOUKaxX TPaeKTOPUHU U TIoueMy HeoOXOMMO IPOBepsTh HarpaBieHHOCTh APC Ha nonete?
5. [lepeunciiite 0CHOBHbIE KOHCTPYKTUBHBIE nlapaMmeTpsl APC.
6. CcopmynupyiiTe OCTaHOBKY 3aJauu Oa/utcTHYeCcKoro mpoektrpoBanust APC 1o KpuTepuio
MaKCHMa/bHOM JaNbHOCTH CTPebObI, TI0 KPUTEPHUI0 MAaKCUMaTbHOM KyUYHOCTH CTPesTbOBbI.
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7. OcobeHHOCTH anropyuTMa bamcTUueckoro poektupoBanust APC. Biok cxeMa BbIOOpa ONTUMAIBHOTO
BapHaHTa.

Paspen 4. OcobeHHOCTH Oa/IMCTUYECKOTO W 3CKM3HOTO TIPOEKTUPOBaHUs ABHALMOHHBIX 60M0 (AB).

1. CopmynupyiiTe 3afauy MUHUMH3aLMU HapsiJa CpPe/iCTB Py 000CHOBaHWH Kairbpa aBUaljMOHHBIX 60MO
(AB).

2. O0oCHYyHTe CTOMMOCTHOM KpUTepuii Mpu BeIOOpe Kanubpa AB.

3. B uemM 0co6eHHOCTb KOHCTPYKLMH 1 QyHKI[IOHMPOBAHMS 3a)KUTaTeTbHBIX aBUALIMOHHBIX O0erpumacos
(3AB) npu UX TPaHCIIOPTUPOBKE Ha BHEILIHEN MOJBECKe caMoJleTa HOCUTeNS?

4. TTocTaHOBKa 3aJjauy BbIOOpa ONTHMa/bHBIX KOHCTPYKTHUBHBIX TTapamMeTpoB 3AB Ha 3CKM3HOM ypoBHe.
BekTop onTMMH3UpyeMbIX NTapaMeTpOB, BEKTOP OrpaHUYeHUH, MOAY/IbHBIN aHa/Iu3.

Pa3zzen 5. Dcku3HOE MPOEKTHPOBaHKE OOeTIPUTIACOB PeaKTHBHOM apTH/LIEPHH.

1. B TeueHue Kakoro BpeMeHHu (B cpeaHeM) 6oeBast uacTh U cteHkH gsuraress HPC (APC) mojpeprarorcs
VHTEHCHBHOMY TeIUIOBOMY BO3/IeHCTBHIO?

2. B yem ocHOBHBIE 0COOEHHOCTH TeT/I000MeHa B BEICOKOCKOPOCTHBIX MTOTOKAX?

3. B uem ocHOBHBIe TT0/IOKeHUs1 aHaoruy PeliHomb/ca?

4. B yem ¢r3nueckuii cMbica kpuTepus [lpanamsa?, kpurepusi CTaHTOHa?

5. UTo Takoe TemrepaTypa BOCCTaHOB/IEHHs?

6. Koria Heo6X0iMMO yUMTBIBAaTh JTYUUCTYIO COCTAB/ISIOLIYIO B KO3 UIMIEHTe TeTyIo0Tjauu?

7. Kak yunThIBaTh TEIJIOBOE COCTOSIHHME KOHCTPYKLIMU TIPU OLIEHKE ee IIPOYHOCTU?

8. Kak onpefieTh pacueTHYIO Harpy3Ky rpyu 000CHOBaHMM NTapaMeTPOB Pe3b00OBBIX COeMHEHUH PeaKTUBHBIX
CHapsioB?

9. CchopmynupyiiTe 3aauy obocHoBaHust 06ka HPC Ha 3CKHM3HOM yYpPOBHE.

10. ChopmupyiiTe cuctemMy orpaHuueHuii mpu obocHoBanun o6smka HPC Ha 3CKM3HOM YPOBHe.

11. ChopmupyiiTe BeKTOp CUTyali ripu ob6ocHoBaHuM 006/1Mka HPC Ha 3CKHU3HOM ypOBHE.

12. CopmupyiiTe BEKTOp ONTHMHU3UPYEMBIX ITApaMeTpPoB TipH 0060cHoBaHuM 00/iMKa HPC Ha 3CKU3HOM
YPpOBHe.

13. IpenioXuTe KpUTEPUH ONITUMH3ALIUH, LiesieByr0 (GyHKLMIO py 060cHOBaHuM 00mika HPC Ha 3CcK13HOM
YPOBHe.

14. O6ocHy#Te 6aHK Mopyreli ipu ¢popmrpoBanuu 06mka HPC Ha 3CKM3HOM YpOBHe..

15. OcobeHHOCTH peau3aliy MalllMHHBIX aITOPUTMOB.

Pa3nien 6. O611e BOPOCH! TPOEKTHPOBaHUsI H0ENprnacoB CTBOIBHOM U peakTUBHOM apTU/IepUH.

1. Ha3oBuTe OCHOBHBIE 3Tarbl >KU3HEHHOTO [uK/a BIT.

2. B uem ocHoBHast ipobriema coryiacoBanusi T3 Ha pa3pabotky BIT?

3. Bo3amoxxHO 1 popMann3oBaTh 3BpUCTHUecKre GyHKUUH pa3paborurka BI1?

4. HazoBuTe 0CHOBHBIE CIIOCOOBI HHTEHCU(UKALN U300peTaTenbCKoi JesTelbHOCTH.

5. IlpuBesuTe pUMepbl UCIIO/IB30BaHKs JeKOMITO3ULUY U arperupoBaHus, Kak OCHOBHBIX IIPUEMOB
WCCIIe/I0BaHMsI CJIOKHBIX CHCTEM, ITPU pa3paboTke OOeTpHIIacoB CTBOLHON U PEAKTUBHOW apTH/UIEPHH.

6. Ha3oBuTe 0COOEHHOCTH MAIIMHHOW pean3aliiy MeTO/0B pellleHHs 3a/ja4 JIMHeHHOT0 1 HelTMHeHHOT0o
MpOrpaMMHPOBaHUs.

7. B ueM 0CHOBHOE IOCTOMHCTBO CTOXaCTHUeCKUX ITOMCKOBBIX MPOLeAYP HaJ, Pery/aspHbIMA MeTOaMu?

8. Kakoii s/1eMeHT Ha3bIBalOT MaKCMMaJIbHBIM 3/1IeMeHTOM Ha MHOXKeCTBe a/IbTepHaTHB?

9. Kakoii s/1leMeHT Ha3blBalOT HAW/IYUIIMM 3/1eMEHTOM Ha MHO)XKeCTBe a/lbTepHaTHB?

10. Yro noHuMaeTcs 1oz, 3a/jaueil IpOeKTUPOBaHUsl Ha s13blKe TeOPUU MHOXKECTB?

11. Ha3oBuTe cuCTeMy MakpOCBOMCTB, XapaKTepH3yIOLMX KaueCTBO apT.koMIuiekca u BII.

12. Ha3oBwuTe croco0ObI CKasIpu3alivy rmokasaresisi 3pQpeKTMBHOCTH apT.KoMIuiekca v BIT.

13. IpuBeaMTe PYIMEPBI AHATUTUUECKOY CBEPTKHM MHTErpa/ibHOTO MoKa3aresisi KauectBa obpasua BBT ot
CHCTeMbI 0a30BbIX CBOWCTB.

14. IpyBeauTe PUMeEP UCII0/Ib30BaHUsI BCTPOEHHBIX XapaKTePUCTHUK MaKpPOCBOMCTB /1JIs OL|eHKHM KaueCcTBa
apTUIePUIICKOr0 KOMILIEKCa B L1e/IOM.

JK3aMeH
s monyyeHyst OLleHKY CTYZeHT YCTHO OTBeuaeT Ha 3 BOIIpOCa U3 pa3/IMuHbIX paszgenos PIT/I.
KonmuecTBO NpaBU/IBHBIX OTBETOB OIpefe/isieT UTOTOBYIO OLIeHKY:
1. Hu ofHOrO 1IpaBU/IBHOTO OTBeTa - OL|eHKA "HeYyI0BJIeTBOPUTE/BHO' .
2. OzivH IpaBWIBHBIN OTBET - OLleHKa "yJ0B/l1eTBOPUTETBHO"
3. JlBa NpaBU/IbHBIX OTBETA - OLjeHKa "X0poIo"
4. Tpu npaBUIBHBIX OTBETA - OLleHKA "OTVIMYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Kypcogoii
Pa3zgen 1. ABToMaTH3MpOBaHHOE MPOEKT,
5 10 |mpoeKTHpOBaHHe DOETIPUIIACOB 62 | 24 4 20 38 20 Bompocs! K
CTBOJIHOH apTH/I/IEPUH. 9K3aMeHy,
Konnoksuym
Pazgen 2. OcobeHHOCTH Kzg SEE:H
5 | 10 |ABTOMATH3HPOBAHHOro 24 | 12| 6 | 6 | 12 15 | Bonpocsl K
NMPOEKTHUPOBAHUS MPOTHBOTAHKOBBIX SK3AMEH
CpejCTB 0/IKHero 0os. Y,
KonnokBuym
Pazpgen 3. IlpoekTupoBanus Kzgggigﬂ
5 10 |AKTHBHO-PEAKTHBHbIX CHaP5I/IOB 2 | 12 6 6 10 15 Borpoch! K
(APC) B aBTOMaTH3UPOBAHHOM
JK3aMeHy,
pexume.
Konnoksuym
Paspgen 4. Oco0enHocTH Kggggi:”
5 10 0a/UTMCTUYECKOTO0 M 3CKHU3HOT0 8 4 4 0 4 15 Bonpoch! K
NMPOeKTHPOBAaHUs ABHALIMOHHBIX
6om6 (AB) 9K3aMeHY,
: Kosnnoksuym
Kypcogoii
Pazgen 5. DCKU3HOE MPOEKTHPOBAHHE TIPOEKT,
5 10 |doenpumacoB peakKTHBHOM 10 6 6 0 4 20 Borpocs! K
apTH//IepUH. JK3aMeHy,
KonnokBuym
Paznen 6. O0uue BOpocCkl Kzgggigﬂ
5 | 10 POCKTHPOBAHMs Goenpunacos 18|10 | 8 | 2 8 15 | Bompocs k
CTBOJILHON U peaKTUBHOM
apTIUIepUn JKIAMEHY,
P ) Konnokeuym
Bcero 3a 10 cemectp 144 | 68 | 34 34 76 100
Bcero no gucuinHe 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-24
Nel
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Neo 4

Bonpocbl omkpbimozo muna:

CdopmynupyiiTe MOCTaHOBKY 33/laudl 0a/TMCTHUECKOTO MTPOEKTUPOBAHKS PeAaKTUBHBIX
MPOTHUBOTAHKOBLIX rpaHat (PIII)

Kakue 13 6anmcTrUecKiX CXeM 3aIlycka peakTUBHBIX POTUBOTAHKOBLIX I'PaHaT He
TpeAyCMaTpPUBAaIOT HaM4yKe MaplieBOro ABUTraTesisi?

B KakKvX TOYKax TPaeKTOPHH aKTHBHO-PeaKTUBHOTO CHapsi/ia He0OX0MMO TTPOBEPSITH
YCTOMUMBOCTH MoJj1eTa’?

YTo sIBMsIETCS Lies1eBOi (yHKIMeH B TOCTAaHOBKe 3aJjaui 0a/UTUCTHUeCKOTO
MPOEKTUPOBaHUS peaKTUBHBIX MPOTUBOTAaHKOBLIX rpaHat (PIII)

B yem 0CHOBHOM He/JOCTaTOK KOHCTPYKLIMM ONTUMa/IbHOIO [0 Vmax BapyuaHTa
MPOTUBOTAHKOBOM PeaKTUBHOM IpaHaThl?

du3nueckuid CMbICT KpuTepHs [IpaHAT/Is 3aK/II09aeTcs B Io001u monei. . .
UeprerkHast Macca KOpILyca 0CK0JIOUHO-(yracHOro cHapsizja 3To....

Kakoti MeTo/; IHTeHCH(DUKALIMK U300peTaTeIbCKOM AiesiTeIbHOCTH U3 TPU3
COTIPOBOXKZAETCSI CTPOrOli peKoMeHariueli B BU/Ie 3ampeTa JiFo00H KPUTHKU?
YTo ABSETCS PelleHreM 3aiauy OTITHMH3ALNN?

OnTrManbHast IEKOMITO3HUIIMS 3TO JieJIeHHe UCXO[HOM CUCTEeMbI Ha UaCTH, MPH
KOTOPOM. ..

Bonpocbl 3akpbimo2o mund:

OCHOBHBIM XapaKTepHbIM MPUHLIAIIOM HaBe/|eHUs TPOTUBOTAHKOBBIX yTIpaB/sieMbIX
paket (IITYP) TpeTbero nokoneHusi siBsSETCS. ..

- HaBefieHuie 1o TpeM TOUKaM
- HaBefieHue 1o JByM TOUKam
- YripaeJieHue 110 TIPOBOZAAM

- BoicTpenui u 3a0b11

ITocTaHOBKa 3afiaurl Ha/yIMCTUYeCKOTO TIPOEKTUPOBAHKS aBUAL[MOHHOTO Ooerpumnaca
TpeAyCcMaTpUBaeT ONTUMU3ALIMIO CIeYIOIMX ITapaMeTpOB:

- Macca 6oernpurnaca (AB), MapKa CHapsDKeHHSI;
- Macca Ab, mapka cHapsKeHUs1, TUTT HOCUTES;

- Macca Ab, Mapka CHaps>KeHuUs1, TUTT HOCUTeJIsl, Cocob U mapaMeTpsl 60eBOro
HCII0/Ib30BaHUS;

- Macca AB, MapKa CHapsDKeHHsI, TUIT HOCUTEJIsl, CITI0Co0 U IapaMeTphl 00eBOro
WCTIOh30BaHus, K03(pUIleHT TpOTUBO/IeACTBYS.

U3 yero cka/ipIBaeTcs aBleHye B HaZIcCMeceBOM 00beMe 3aKUraTe/TbHOTO
aBMAIMOHHOTO OoernpuIiaca py BHEIIHEM TeIJIOBOM HarpykKeHHWH (B MH)KeHePHBIX
pacyetax):

- [TapianbHOe /aBeHre TapoB CHapsDKeHHs;

- ,[[EIBJIEHI/IE OT YMeHbIIIeHUA HaJCMeCeBOro oObema 3a CUeT TerIoBOro pacuipeHua
CHapsKeHHHA

- HapLII/IafH:-HOE AdBJ/IEHWE MMapOB CHAPSPKEHWs, TVIFOC NaB/I€eHWe OT YMEHbIIEHWA
HaacMeCeBOro 00BeMa 3a cueT TeIJIOBOro pacCliMpeHua CHAPsDKEHUS,

- [NapimanbHOe [JaBIeHre TTAapOB CHAPSDKEHWSI, TUTIOC [IaB/IeHHe OT YMEHbILIeHHs]
HaZiIcMeceBOro o0bema 3a CUeT TeIJIOBOIO PACIIMPeHHs CHapsDKeHHsl, MUHYC JjaB/ieHre
OT yBesinueHust oobema Oaka.

BekTop orpaHnueHu (IUCHUITMHUPYIOLIUX YCIOBUI) B 3aiaue ONTUMH3aLUU 00/I1Ka
OCKOJIOYHO-()yracHOTO CHapsi/ia o MaKCMMa/IbHOMY MOTYIIIeCTBY JeHCTBUSI TIPH
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3a/1aHHBIX Haua/IbHOM CKOPOCTH, MacCCe CHapsA/d U MaKCHUMadJ/IbHOM [1dB/IEHWH B KaHaJ/ie
CTBOJIA BK/IFOUYAET TaK)XKe OrPaHUYe€HUA Ha...

- YCTOMUMBOCTb U HallpaB/IeHHOCTb CHapsijia Ha TPaeKTOPUH, NIPaBU/IbHOE
(yHKLIMOHMPOBaHYe CHapsi/ia B KaHasle CTBOJIA, Ha TI0JIeTe U Y Lie/d, IPOYHOCTh CTBOJIA

" CKOPOCTb OTKATHBIX qaCTEﬁ;

- [IpouHOCTH CTBOJA, TIPaBUIbHOE (PYHKI[MOHMPOBaHUe CHapsi/ia B KaHasle CTBOJIa, Ha
TioJieTe U y 1jeJiy;

- CoOmozieHre yCIOBHI TIPOYHOCTH U TIPABU/TBHOTO BeJleHUsI CHapsi[a TIPY BBICTpeJIe,
YCTOMUMBOCTb 1 HallpaB/IeHHOCTh Ha I0JIeTe, Ja/TbHOCTh CTPe/bOb;

- IlpaBusbHOE (DYHKIL[MIOHMPOBaHKeE CHapsifia B KaHajle CTBOJIA, Ha TI0JIeTe U Y LIe/H

Ne 5 Kopriyc peakTMBHOTO [[BUTATe/Is U €0 Pe3b00BbIe COeTUHEHUS UCTILITHIBAIOT
pacTsDKeHUe ...

- OT CU/IBI TSTH JBUTATEIS;
- OT cusbl, AeMCTBYIOIeN Ha TiepeJjHee JHUIIle JBUTATe/Is;
- OT cwbl, AEHCTBYIOIIEl Ha TiepeiHee JHUIIE ABUTATe sl MUHYC TSTa JABUraTers;

- OT cubl, AeHCTBYIOIE! Ha TiepefiHee JHUIIe ABUTaTeJIs, TUTFOC TSTa ABUraTerIs.

Ne 6 C yBenMyeHHEM KayeCcTBa CTAHOUHOTO 00OPYAOBAHKS Be/TMUMHA SKOHOMHUUECKU
BBITOJHOTO JIOTTyCKa Ha U3TOTOBJIEHUU KOPITyCa 0CKOJIOUHO-(DyracHOTO CHaps/a..

- YBe/IMuMBaeTCs;
- He u3meHnsieTcs;
- YMeHbIlIaeTCsl He3HaUHTe/IbHO;

- YMeHbIlIaeTcs.

Ne 7 Kakwue sransl npoektuposaHust HasbiBatoT HUP — HayuHO-KCC/Ie10BaTe/IbCKUMU
paboramu?

- BHyTpeHHee MPOeKTUPOBAHNE,;
- BHelltHee 1 BHyTpeHHee IMPOeKTHPOBaHUe;
- BHyTpeHHee NpoeKTHUpOBaHNe M U3rOTOB/EHHE OTBLITHON MapTHH;

- JleTHBIe UCMIBITAaHUS U BHeILIHee IMMPpOEKTUPOBAHHE.

Ne 8 Kakwue stans! npoektupoBanys HasbiBaloT OKP — oNbITHO-KOHCTPYKTOPCKUMUA
paboramu?

- BHyTpeHHee IpOeKTUPOBaHME;
- BHelllIHee ¥ BHYTpeHHee MMPOEKTUPOBaHKUE;
- BHyTpeHHee NpOeKTHUPOBaHKe U U3rOTOB/IEHUE OMBITHOU MMapTUX;

- JIeTHbIe UCTIbITAHUS U BHeIIIHee MPpOEKTHPOBaHUE.
Ne 9 OCHOBHEIE HaripaB/IeHWs Pa3BUTUA BOOPY>XKE€HUA 3TO:

- ITporHos pa3sBuTusi BOOpy>xeHus Ha 15 ner;
- JupekTuBHbIN (00s13aTe/IbHBIN K UCIIO/IHEHUIO) ZIOKyMeHT Ha 1071eT;
- Pe3ynbrar nareHTHOTO aHanM3a 3a nociaegHue 15 net;

- IInan passutus Boopy:xeHus Ha 10 set.
Ne 10 ITon 3agaueit MpOEKTUPOBAHMS Ha SI3bIKE TEOPUU MHOKECTB TTOHUMAETCS. ..
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- OTBICKaHVe Ha MHOYKECTBe ajlbTepHaThB X 371eMeHTa, 00eCIeunBaroIero
3KCTpeMasIbHOe 3HaueHHe 1ie1eBoil QYHKIUY;

- HaXO0XXJeHHWs IOAMHOXeCTBd MdKCHMaJ/IbHBIX I10 6I/IHapHOMy OTHOILIIeHHIO R 31eMeHTOB
Had MHO)>XeCTBeE a/IbTepHATHB X;

- OTBICKdAHHE€ HaW/TyUlllero B CMbIC/Ie R s/1eMeHTa Ha MHOKeCTBe a/IbTEPDHATUB X;

- HaXOXX/IeHHe MMOJAMHOKeCTBa HAWIYYLLIMX B CMbIC/Ie R3/1leMeHTOB Ha MHOKeCTBe
ajibTepHaTuB X.
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