





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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-20 — crocobHOCTE OCYIIeCTBAATE MPOGeCCUOHANbHYI0 [esSTeNbHOCTE W TPUMEHSTb MeTOAbI
MareMaTH4yeckoro MoZenrpoBaHusi 0oeBoil 3¢ GeKTHBHOCTH, HaZeXHOCTH, Oa/UIMCTHUKH, a3pOAWHAMUKH,
B3pbIBa, BLICOKOCKOPOCTHOTO y/iapa, KyMY/ISILIUM, HallpsbKeHHO-1e(OpMUPOBAaHHOTO COCTOSTHUS U pa3pylieHust
KOHCTPYKI[MI OOEMNpHUIacoB, a TakXKe COMYTCTBYIOIIMX B3pbIBHbIX TEXHOJOTMH M TEXHOJIOTHUH JBOHHOIO
Ha3HaueHUs

®OopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHHE CIeIYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-20

3HAHUSA:

Ha YpPOBHe Ipe/ICTaBJIeHHI:

* UCTOPUSI Pa3BUTHSI KOHCTPYKTOPCKOW MBIC/H B TIPe/Iiie CTBYIOIIEM CTOIeTHH;

* COCTOSTHHE U MePCTIeKTHUBBI Pa3BUTHs OOENPUIAacoB CTBO/ILHOW U PEAKTUBHOM apTU/IEPUH;

* crielaibHast HayyHO-TeXHUUeCKast U TaTeHTHast IMTepaTypa 1o W30paHHOM TeMaTHKe;

* TeXHUYECKHE XapaKTEPUCTUKUA U KOHCTPYKTHBHBIE 0COOEHHOCTH WCIONb3YEMBIX B HACTOSAIIEE BPEMS
0oernpuIacoB CTBOJILHOM U PEAaKTUBHOU apTHIIJIEPHH;

* MeTOoAWYeCcKHe TIOAXOAbI TIPU TIPOBEeJEHWH TeXHUKO-9KOHOMUUECKOTO aHajn3a, KOMIUIEKCHOTO
000CHOBaHMs TPUHUMAEMbIX U peajrM3yeMbIX PpelIeHWH Ha Ppa3IMyHbIX IJTanax >KA3HEHHOTO IIMK/a
6oenpumnacos (BIT).

Ha ypOBHe BOCIIPOU3Be/IeHUS:

* OCHOBHbIe CBeJIeHUS U3 a3pOJUHAMUKU;

* OCHOBHbIe 3aKOHbI [IBIKEHUS )KUJKOCTel 1 Ta30B;

* CWILI 1 MOMEHTHI, JieiicTBytoliie Ha BI1 B monere;

* CBeJleHUs U3 AMHAMUKH nosieta bIT;

* CUCTEeMBI yripaByieHus BxeHreM BIT 1 HazeMHOe 000py/[0BaHME;

* OoerpuIiackl CTBOJBHOM apTU/JIEPUX MaJIOTO, CPeTHETO U KPYITHOTO Ka/TMOpOB;

* Ooerpuackl peakTUBHOM apTU/IEPUY;

* cucteMsl 3aimoBoro orus (PC30);

* QaHanM3 TIPUHSTBIX pelIeHHd W BBIPAOOTKU TIPeIJIOKEHWH M0 YAYYIIeHHI XapaKTepUCTHK
0OernpUIacoB CTBOJBHOM U pEaKTUBHOMN apTU/IJIePUY Ha HayasbHBIX 3TaraxX MpoeKTupoBanus BIT.

Ha ypOBHE TIOHUMaHHUSI:

* 0c00eHHOCTH pabOoTHI OT/Ie/TbHBIX 3/IEMEHTOB KOHCTPYKIMM 00pa31j0B CTBO/BHOMN W PAKETHOU TEXHUKHU
(peakTHBHBIE IBUTATE/N, CU/IOBLIE 3/1eMeHTHI KOHCTPYKLUs BIT, 60eBoe cHapsbkeHMe);

* Kakue pacueThl U B KaKOW MOC/Ie[0BaTe/bHOCTH He00X0AUMO TPOBOAUTL IPU OLIEHKE HArpy30K Ha
3/IEMEHTBI KOHCTPYKI[Mi 00pa31ioB BbIT;

* TPUHIMITBI TIOCTPOEHUsI Mojenell (QYHKLUMOHUPOBAaHUS OOENpPUMACOB CTBOMBLHOW W peaKTUBHOMN
apTWIJIEPUH U UX 3JIEMEeHTOB;

YMEHUsL:

WCTI0/Ib30BaTh 3HAHUS, MOJy4YyeHHble TPU OCBOEHUM [UCLUIUIUH, TIpeJIleCcTBYIOLIUX [JaHHOW, TpU
COCTaB/IeHUM MaTeMaTUUeCKUX Mojenell (QyHKIMOHUPOBaHUsS OOEeIpUIiacoB CTBOJILHOM U peaKTUBHOMW
apTWiiepuy;

* MPOBOAWTH MaTeMaTHUeCKoe MO/leIMpoBaHue (YHKIMOHUDOBAHUSA OOETPUIAacoB CTBOJILHON W
PEeaKTUBHOM apTW//IePUH U UX IeMeHTOB Ha ()YHKIIMOHA/TEHOM YDOBHE;

TpaKTUYe CKHe

* CaMOCTOSTe/IbHO Pa36UpaThCsi C YCTPOMCTBOM U (DyHKIMOHUPOBAaHKEM OOEIPUITIACOB U UX CHUCTEM;

* OIIeHUBaTh 3((HEKTUBHOCTh 1eHCTBHS Pa3/IMUHBIX OOETIPUIIACOB TI0 OTAEBHBIM U IPYIIIOBBIM LIE/ISM;

HaBbIKU:

TIPOBE/IEHUsT CUCTEMHOTO aHaliM3a W KOMITIEKCHOTO OOOCHOBAaHUS TIPUHHUMAEMbBIX KOHCTPYKTHBHBIX
pelLileHuH 110 OoerpuriacamM CTBOJIbHOM U peaKTUBHOMR apTU/IEPUH B L16JIOM M X CUCTEMaM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuuninna ABTOMATHU3VNPOBAHHOE ITPOEKTUPOBAHMUE siBrisieTcst AUCLIUIIMHOW YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHAS I'PAOUKA, COITIPOTUB/IEHUE MATEPUAJIOB, MATEPUAJIOBEJAEHUE N
TEXHOJ/IO'MA KOHCTPYKIIMOHHBIX MATEPUAJIOB, TEXHOJ/IOI'MA ITPOMU3BO/JCTBA
CPEJICTB IIOPAJKEHUSA 1 BOEITPUITACOB, TEOPETUUYECKASI MEXAHUKA, ITPUKJTIATHAA
MEXAHUWKA CIUIOHIHBIX CPEJ, ®3UKA B3PBIBA U YJIAPA, OCHOBbBI BAJIVIUCTUKHA U
A3POIMHAMUKU CPEACTB ITOPAJKEHWS], CUCTEMHOE IMPOEKTUPOBAHUE
BOEITPUIIACOB Y B3PBIBATEJ/IEN.

CopepkaHve AUCLIATIMHBIL SIBsieTCSl OCHOBOU it ocBoeHus auctumuivH: ITPEJOIUIIIOMHASA
ITPAKTUKA, BBIIO/IHEHHUE, IIOATI'OTOBKA K TIIPOHEAYPE 3AIIUTBI M1 3AIIUTA
BBIITY CKHOU KBAJINM®OUKAIIMOHHOU PABOTBIL.

Hpe,aBapHTeanble KOMIIeTeHILIH, C(I)OpMHpOBaHHI:Ie y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-12 — CriocobeH KaueCTBEHHO W KOIMUeCTBEHHO Ol[€HUBATh Pe3y/bTaThl, MATEMATHUE CKU
(hopMynMpoBaTh OCTAHOBKY 3aZlauM U pe3y/bTaThl ee pellleHrsl IPUMEeHUTeIbHO K MPOeKTHPOBaHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTallii OOeTPUIIAcOB U B3pbIBaTesel pa3niyHOro THUMa U
Ha3HaYeHUs!

¢ OIIK-16 — CriocobeH pa3pabaTbiBaTb HOPMaTUBHO-TEXHUUECKYIO JOKYMEHTAIIUIO ¥ TEXHUUECKH
rpPamMOTHO O(OPMJISITh U MPE/ICTABIAThL Pe3y/IbTaThl HAyUHO-UCC/IeI0BAaTeTbCKUX PA0OT, CBA3aHHBIX C
OoemnpuriacaMu ¥ B3pbIBaTe/ISIMUA PA3/INUHOTO THTIA U Ha3HAYEHHS

¢ OIIK-2 — CrniocobeH caMOCTOSATe/IEHO TPUMEHSITh TIPHOOpeTeHHbIe MaTeMaTHyecKue,
eCcTeCTBeHHOHay4Hble, COLIMabHO-3KOHOMUYeCKHe 1 podeCCroHaTbHbIe 3HAHUS [J1s1 pellieHus
VH)XeHepHbIX 3a7,a4u

e TICK-19 — CriocobeH OpyUeHTHPOBAaTLCSl B MHOI000pasyy COBPEMEHHbBIX 00pa31j0B O0eIpuIiacos,
B3pbIBaTe/el, CUCTeM apTU/UIEPUICKOTO U PAKeTHOTO BOOPY)KEHMUS], IEMOHCTPHPOBAaTh 3HAHUE UX
TEeXHUUYECKUX XapAKTEPUCTUK U KOHCTPYKTHUBHBIX 0COOEHHOCTEH, IPUMEHSIEMbIX MaTepPUasioB U
TeXHOJI0T UM

¢ TICK-20 — Criocob6eH oCyIieCTBIATh IPO(eCCUOHATBHYIO AeSITeTbHOCTh U TPUMEHSTh METOAbI
MaremMaTHueCcKoro Mo/Ie/TMpoBaHust 00eBoi 3(h(heKTUBHOCTH, Ha/Ie)KHOCTH, OA/NTUCTUKY, a3pOAVHAMUKH,
B3pbIBa, BEICOKOCKOPOCTHOTO y/japa, KyMYJISILIMH, HalpshkKeHHO-[e(OPMUPOBAHHOTO COCTOSTHUS U
pa3pyIeHust KOHCTPYKIUM OOETPHUITACOB, a TAK)KE COMYTCTBYIOIIUX B3PbIBHBIX TEXHOIOTHUH U
TEeXHOJIOTUM IBOMHOI0 Ha3HaueHus

e [ICK-24 — CniocobeH nNpyMeHsITb OCHOBHbIE MeTOZbI ONITUMAa/IbHOTO MPOEKTUPOBaHUsI KOHCTPYKLMHA U
yMeHHeM peasiM30BbIBaTh MPOLIeCC MPOeKTUPOBaHKs O0erpuIiacoB 1 B3phIBaTe/ied B paMKax pa3BUTHIX
CUCTeM aBTOMaTU3UPOBAHHOIO TIPOEKTUPOBaHUS U MHTErPUPOBaHHBIX KOMITBIOTEPHBIX Cpe[
COTIPOBOXK/I€HUS )KM3HEHHOT0 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 3a/jau™ U aJifOPpUTM
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
npoektrpoBaHus AB Ha npumMepe 3akurarenbHeix aBuabom6b (3AB). MoayneHslil 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 cybnmumupytoiiero 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  |pemueHuii B yc/I0BHSIX Heompe/eleHHOCTH. 6.2. AJITOPUTM CUCTEMHOro aHanmsa 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/I3aL]I/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/IB&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 11940




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
TPOTHBOTAHKOBBIX 355y cka coBpeMeHHbIX 06pa3LioB.
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. aluTa KypcoBOro rnpoeKTa 16-17 2
Bcero 3a 10 cemecTp 36
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
112/13] 4 |5/ 6 78 9 10 1112|1314 15| 16 17
10 Konn P Kosn | AP P Borp. Ok3, KII

YcnoBHble 0003HaYeHMS:
¢ TP — nriarHocTHUYecKas pabora;
¢ Ko/t — Ko/oKkBuywM;
KII — KypcoBo#i IpoeKT;
Borp. 3k3 — BOMPOCHI K 3K3aMeHY.

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

ctepyroumx popmax:

e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;

e KypCOBOM ITPOEKT;

e BOMPOCHI K 9K3aMEHY.

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. llIkBap1ioB. . OCHOBBI aBTOMaTU3UPOBaHHOT'O MIPOEKTUPOBAHMSI JieTaTe/IbHbIX arraparoB. JL.LBI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 1987, 63 3K3.

4. B. B. [IIkBapuoB. . AIropuT™ onTuManbHoro npoektrposanusi. CI16.5I'TY "BOEHMEX" uwm. /1. ®.
YcruHoBa, 2014, 15 3K3.

5. E. H. HukynuH, B. ®@. Pycckos, Y. A. CeméHos. . Cpenctsa 6mkHero 60s1. PydHbie rpaHaTOMETHI.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007, 371. pec.

6. M. 1. BogorbsaHoB. . Teopust U pacuéT apTu/uiepuiickux cHapsigos. CITI6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2002, 49 3k3.

7. . M. Illanmpo, I'. FO. Masunr, M. E. IIpygHukoB. . OCHOBBI [IPOEKTUPOBaHUSA PaKeT Ha TBEPLOM
toriBe. M.: Boenusaar, 1968, 114 3k3.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:

1. P. [lIToitep. . MHOTrOKpUTepHaibHast ONTUMU3al[usl. Teopusi, BEIUKMCIeHUs U TIpuiokeHus. M.: Paauo u
CBsA3b, 1992, 2 5K3.

5.3. Ilepuoguueckue U3gaHus:

1. BecTHUK aKa/JileMUy BO€HHBIX HayK;
2. Boripocsl o6oponHo# TexHUKH. Cepust 16;
3. N3BecTust Poccuiickoil akafieMyy pakeTHBIX M apTU//IEPUHCKHX 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://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tuiatgopma FOpaiiT. [I71st By30B 1 CCy30B.;

4. https://ibooks.ru/ — 3BC A#0OyKc.py - 3T0 60/BIION BBIOOP aKTya bHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTEKH B 3/1IEKTPOHHOM BUJE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YcTHHOBA.

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 ITPOEKTHIPOBAHIME

AnHoTanusa paboueii nporpaMMsl

Ouctuninia ABTOMATU3VUPOBAHHOE ITPOEKTUPOBAHMUE sBrsieTcs AUCLUIIMHOW YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsienuto 17.05.01 Boenpunachkl u e3pbleamenu. JANCIUATIIMHA peann3yeTcs Ha dakyasrere E Opykue U
cucrembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezapoit E3 CPEJICTBA ITOPAJKEHUSA U
BOEITPUITACBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-20 crocobHOCTh  OCYIIEeCTBAATh TPO(ECCHOHATBHYIO  /IeATebHOCTh U MPUMEHSATh  METOJbI
MaTeMaTHUeCckoro MojleIMpoBaHus 60eBol 3(P(eKTUBHOCTH, HAZEKHOCTH, OANTMCTHKH, a3POJUHAMHUKH,
B3pbIBa, BBICOKOCKOPOCTHOTO y/iapa, KYMYJISILIUM, HalpsbkeHHO-Ae(OpMUPOBAHHOTO COCTOSIHUSL M Pa3pyILeHUs!
KOHCTPYKI[UM OO€IpuIiacoB, a TakKe COMYTCTBYIOIIUX B3DBIBHBIX TEXHOJIOTUH U TEXHOJOTUN [IBOMHOTO
Ha3HaueHwusl.

Cofep>xaHve  UCIUTUTUHBI ~ OXBaThbIBaeT KPYyr  BOMPOCOB, CBA3aHHBIX C  ABTOMATM3WPOBAHHBLIM
MPOEKTHPOBAHNEM Ha (YHKIIMOHAIBHOM YPOBHE ra30ZjMHaMUUYEeCKUX UMIY/IbCHBIX YCTPOMCTB, IO/ KOTOPhIMU
MMOHHUMArOTCsl OOerpuIIachkl CTBOJILHON W PeakTHBHOW apTH/I/IEPHH, CpeCTBa O/ikHero 60s ¥ aBHAIMOHHEIE
6oenpunacel, B cpege CATIP.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  KOJUJIOKBUYM;
e KypCOBOM ITPOEKT;
e BOMPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ DJK3dMeH.

OO1jast  TPyZI0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiseT 4 3.e., 144 u. TlporpamMmol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHsblii pakThkym (34 4.), camocTositesibHast paboTa
crypenra (76 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ABTOMATU3UPOBAHHOE ITPOEKTVIPOBAHIE

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumeHnoBaH#e paboTbI

Pexomenjpyemas
JMTeparypa

TpyRoeMKOCTB,
Jac.

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

BrlirosiHeHHe KypCOBOTO IPOeKTa

[NoaroroBKa K BOCIIPUSTUIO MaTepuasa, CBsI3aHHOIO C 3CKU3HBIM
MPOEKTUPOBAaHNEM OOENpUIiacoB CTBOILHOM apTU/IEPUH.

B. B. IIIkBapLoB. .
OcHoBBI
aBTOMaTU3UPOBaHHOIO
MPOEKTUPOBAHUS
JieTaTe/IbHBIX arnapaToB:
JLBI'TY "BOEHMEX"
uMm. [. ®. YcruHoBa, 1987
L)

B. B. IIIkBap1{oB. .
AJITOpPUTM ONTUMAJIEHOTO
MPOEKTUPOBAHMUS:
CII6.BI'TY "BOEHMEX"
uM. [I. ®. Ycrunosa, 2014
1)

M. 4. BogonbsHOB. .
Teopust 1 pacuét
apTUWIepUHCKUX
cHapsizos: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2002 (1)

18

20

Wroro no pasgeny 1

38

O/1voKkHero 0os.

Paspen 2. OcoGeHHOCTH aBTOMAaTH3HPOBAaHHOI'0 MPOEKTHPOBAHHUS MPOTHBOTAHKOBBIX CPE/ICTB

[MoaroroBka K BOCTIPUSITHIO MaTepHasa, CBI3aHHOTO C
0COOEHHOCTSIMH yCTPOMCTBA, IeHCTBUS U TIPOEKTUPOBAHHUS

E. H. Hukynun, B. ®.
Pycckos, 1. A. CeméHOB. .
Cpezcta 6/mkHero 60si.

PeaKTHBHBIX MPOTUBOTAHKOBLIX rpaHaT. OOpaTUTh BHUMaHKe Ha . 6
TI0CTaHOBKY 3a/1a4y 6a/IMCTUYeCKOTO IPOEKTUPOBaHUS 1 Pyuribie PAHATOMETBL.
pa3/IMuHbBIe CXeMBI 3aIlyCKa COBPeMeHHBIX 00pa3LoB. CII6.BI'TY "BOEHMEX
uMm. [I. @. YcruHosa, 2007
BrironseHue KypcoBoro rnpoekra (3) 6
Wroro o pasgeny 2 12

Paspen 3. IlpoeKkTHpOBaHUs aKTHBHO-PEaKTHUBHBIX CHAPSA/ 0B

(APC) B aBTOMaTH3UPOBAaHHOM peXHUMe.

INoaroToBKa K BOCIIPUATHIO MaTepuasna, CBsI3aHHOTO C
OanMCcTHYe CKUM TPOEKTUPOBaHKEM aKTUBHO-PEaKTUBHBIX
cHaps/ioB. OOpaTUTh BHUMaHYe Ha KOHCTPYKTHBHBIE TTapaMeTphl

A. M. Hlanupo, I FO.
Masunr, M. E.

[IpyzpHukoB. . OCHOBBI 6

Y XapaKTepUCTHKU coBpeMeHHbIX APC, MOCTaHOBKY 3aJauM
[POEKTUPOBAHUS pakeT Ha

0anTMCTUUe CKOTO TIPOEKTUPOBAHUSI 110 PA3/IMUHBIM KDUTEPHUSIM U i

TBEPAOM TOIUIHBe: M.:
0Cc0BEHHOCTH ee pelLeHusl.

Boenusgat, 1968 (1-3)
BrinonHeHue KypcoBOro NpoeKTa 4

Wroro no pasgeny 3 10

13
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Paspen 4. OcoGeHHOCTH 0a/I/THCTHYECKOr0 M 3CKH3HOT0 NPOEKTHPOBAaHHUA ABHAMOHHBIX 60M0 (AB).

INoaroTroBKa K BOCIIPUATHIO MaTepyasna, CBsI3aHHOTO C

0COOEHHOCTAMH OA/TUCTUYECKOTO U 3CKM3HOTO MPOEKTHPOBAHMSI A. B. babkun, B. A.

aBUAL[IOHHBIX 60MO. OOpaTUTh BHUMaHNe Ha KOHCTPYKTHBHbIe | BengaHos, E. ®. I'psAsHOB.

0Cc00eHHOCTH, TTapaMeTpPhl U XapaKTePUCTUKH COBPEMEHHBIX . CpencTBa ropa>keHus U 2

00pasL|oB, MOCTAHOBKY 33/jauM Ha Oa/UTMCTHYeCKOe U 3CKU3HOe 6oemnpumnacer: M.: Y31-Bo

NpOeKTHpOBaHUe, a TAKXKe Ha cofiep)kaHue 6aHka Moziyseli mpu  |MI'TY um. H. 3. Baymana,

pelleHry 3TUX 3a/lad B aBTOMAaTU3MPOBAHHOM peXXUMe. 2008 (3.9, 9.6)

BrinonHeHue KypcoBOro NpoeKTa 2

Wrtoro no paspeny 4 4
Paspen 5. DCKH3HOe NPOEKTHPOBaHHe 00enpHUIacoB PeaKTHBHOM apTH//IEPUH.

IToproroBka K BOCHPHUATHIO MaTepyasia, CBI3aHHOIO C A. M. lanupo, I FO.

0COOEHHOCTAMU 3CKU3HOTO rpoektrupoanus HPC. O6patuth Masusr, M. E.

BHMMaHHe Ha 0COOeHHOCTH 1 OT/INYMS Oa/VIMCTUYECKOTO 1 [pyaHukoB. . OCHOBBI 2

5CKM3HOT'O 3TAroB [IPOEKTUPOBAHMSI OOIPUIIacoB PeaKTUBHOM U | IPOEKTUPOBaHKS PakKeT Ha

CTBOJIBHOM apTH/LIepUH. TBEP/IOM TOIUTHBe: M.:

BhINo/IHeHNe KypCcoBOro MPoeKTa Boenwuspar, 1968 (10) 2

Uroro no pa3geny 5 4
Paspen 6. O01ue BOpochl MPOeKTUPOBAHKSA 00eNPUIIACOB CTBO/ILHOM U PEaKTHBHOM apTH/I/IEPHH.
A. B. Jlotos, . N.
ITocnenosa. .

[TozroToBKa K BOCTIPUSTHIO MaTepHalia, CBI3aHHOTO C 00IIUMU MHorokpuTepHanbHble

BOIPOCaMHM TIPOEKTUPOBaHUs OOeNPUIIacoB CTBOJILHOM U 3a/ian HpUHSTI

peakTHUBHOM apTisuiepyuu. O6paTiTh BHUMaHKe Ha peterii: M.: MAKC 4

MHOTOKPUTEepHaTbHOCTh 3TUX 3a7lad U MeTO/bl UX PellleHHs B ITpecc, 2008 (1-3)

YCIOBUSIX Heompesie/leHHOCTH. P. IlIToxep. .
MHorokpurepuanbHas
ontumusanus. Teopus,

BBIUMC/IEHUS U

BrinonHeHue KypcoBOro rnpoekra npunokenust: M.: Paguo u 4
cBsi3b, 1992 (1)

Wroro no pasgeny 6 8

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ABTOMATU3UPOBAHHOE ITPOEKTPOBAHUE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT 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 o1ieHUBaHUS KYPCOBOTO MPOEKTA:
* 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 MH(HOPMALIMIO, COOTBETCTBYFOIIYIO TI0CTaBI€HHOM 11e/TH, U TiepepacrpeesisiTh
HH(opMaLIo;
* HaBBIKY [JITAHUPOBAHUS U YIIPAB/IEHHUSI BDEMEHEM TIPH BBITIOJTHEHHUH pabOoThI;
* 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).

3armuTa KypCcoBOTro MPOEKTa OLIEHUBAETCS OLIEHKAMU «OTTHUHO», «XOPOIII0», «Y/IOBJIETBOPUTEILHO» U «He
3alIUTHID».

OcHOBO¥ 151 oTIpeZiesieHHs OLJeHKH CJTY)KUT YPOBEHb YCBOEHUSI CTY/IeHTOM MaTepuasa, peyCMOTPEHHOTO
yueOHO MporpaMMoi AUCIUTTHHBI.

— OLIEHKH «OT/IMYHO» TI0 UTOTaM 3al{UThl KyPCOBOTO MPOEKTa 3aC/TyKUBaeT CTY[eHT, 00Hapy KUBIINH MTPU
OTBeTax Ha BOTIPOCHI BCECTOPOHHEee, CHCTeMaTHueckoe U Ty0oKoe 3HaHHe yueOHO-TIPOrpaMMHOI0 MaTepuarna,
BBITIOJIHUBLINI KypCOBOM NPOeKT 6e3 o1MbOoK U B TIOJTHOM 00beMe, MpeZiCTaBHBILMNM MTOSCHUTEIbHYIO 3aITUCKy
0(hOpM/IEHHYIO B COOTBETCTBUH C [IeMCTBYIOIIMMY TPeOOBaHUSAMY;

— OL|EHKH «XOPOIIIO» 10 UTOTaM 3aIlMThl KyPCOBOTO IPOEKTa 3aC/Iy)KUBaeT CTYAeHT, 00HapY>KUBLLIMH IT0JTHOe
3HaHUe yueOHO-TTPOrpaMMHOTO MaTepHaJa, BHITIOTHUBIINEN KypCOBOM MPOEKT 6e3 oImrboK U B MOJTHOM 00beMe,
TIpe/[CTaBUBLINI MOSICHUTEIBHYIO 3alUCKY COZieprKalllyl0 He3HaunTe/IbHbIe OTCTYIVIEHUSI OT [1eCTBYIOIUX
TpeboBaHMil U IOTpelHOCTH 0)OPMIIEHHS];
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— OLIeHKH «Y/|OBJIETBOPUTE/ILHO» T10 UTOTaM 3allUThl KypPCOBOI'O MPOEKTa 3aC/Ty’KUBAeT CTYLEeHT,
00HAPY>KUBIIIMI 3HaHWE OCHOBHOTO Y4eOHO-TTPOrpaMMHOTO MaTepHrasia B 00beMe, He0OX0[UMOM JIJist
JanbHeled yueObl U mpe/cTosiel paboThl 1o MPodeCCrH, BHITIOTHUBIIHN KYPCOBOH MPOEKT 6e3 onMboK U B
TIOJTHOM 00BeMe, MPeJCTaBUBILMM MOSICHATE/IBHYO 3alTUCKY COZlepKalllyio Cepbe3Hble OTCTYIIIEHUS OT
JIeMCTBYIOIMX TPeOOBaHMI U CyllleCTBEHHbIE TIOTPELTHOCTA 0)OPMJIEHHS];

— OLIEHKA «He 3al[UTH/» 110 UTOTaM 3allUThl KYPCOBOTO MIPOEKTa BBHICTAB/SIETCS CTYAEHTY, 0OHapyXUBLIEMY
npo0eribl B 3HAHUSIX OCHOBHOTO y4eOHO-TIPOrpaMMHOI0 MaTepyasa i MaTepyasioB MpefCTaBIeHHOW UM
KypCOBOM paboThl, Z0MyCTHBIIEMY IPUHLMIMAIBHBIE OIIMOKY IPY OTBETaxX Ha BOIIPOCHI IperofaBaresis. Kak
TIPaBUJIO, OL|eHKA «He 3allTU/I» CTABUTCS CTYZIeHTaM, KOTOpble He MOTYT TPOZIO/DKUTE 00yueHre Wiu
MPUCTYTIUTh K MPOQeCCUOHANTBHOMN /IeSTeIbHOCTH M0 OKOHUaHuU BI'TY 6e3 [onoMHUTETBbHBIX 3aHATHH 110
COOTBETCTBYIOLEN AUCLIUIIINHE.

KypcoBoii IpOeKT He MOXKEeT ObITb TIPUHSAT K 3all[UTe B CAeAYIOMUX CTyYastx:

* HECOOTBETCTBHE BapUaHTa 33/|aHus1, HaJlM4Me OMMOOK B pacyeTax;

* HU3KOe KaueCTBO rpaduuecKoro Marepuasa rMmosiCHUTeILHOMN 3armicKy (HeBEepHBIN BRIOOp MaciiTaba
yepTekel, OTCYTCTBHE YKa3aHUS eJUHUL] M3MepeHus Ha rpaduKax);

* OTCYTCTBUE HEOOXOJUMBIX Pa3/iesioB;

* OTCyTCTBUE He00X0AMMOT0 Tpaduyeckoro MaTepuarna;

* U T.IL

Bonpocs! K 3k3amMeHy

Pazpnen 1. ABTOMaTU3MpPOBaHHOE MTPOEKTHPOBAHKE OOETPUIIACcOB CTBOJILHOM apTHIIZIEPUH.
1. TTocTaHOBKa 3a/jauu BeIOOpa onTrMansHoro 0bmmka O®C (3CKU3HBIN YPOBEHb ).
2. HasoBute oCcHOBHbIE 0COOEHHOCTHM MaTeMaTH4ecKoro onucanus GyHkionuposanusi OPC Ha 3CKU3HOM
YpOBHe.
3. ObocHy#Te BEKTOP ONTHMU3HPYEMBIX ITapaMeTpoB 1pu ¢popmupoBanuy 0bmka OPC.
4. ObocHyiiTe BeKTOp OrpaHrnueHui nmpu popmupoBannu 06mika ODC.
5. TIpeasioxxuTe psif KpUTepreB B KauecTBe LiesieBoi QyHKUWH 1py ¢popmupoBanmu o6smka OBC.
6. OboCHYyliTe MUHUMAJIbHBINA HAOOp MO/l A1 pellieHys 3azaun ontumMu3saimu 06mika OPC.
7. Ilpeanoxxute anroputm (0/10K-CXeMY) pellleHus 3aaud onTuMu3anuy oommuka ODC.,
8. MatiTe roHsiTHe pacueTHON Macchl kKopryca ODC.
9. Kak omnuaertcs ueptekHasi Mmacca kopriyca O®C oT pacueTHOU?
10. IToHATHe NIpefeIbHO BO3MOKHOIO [I0ITyCKa Ha MacCy KopIyca CHaps/a.
11. SxoHOMUYeCKH BLITOAHBIN AOMYCK Ha MacCy CHapsiaa.
12. TIpobnema HeucripaBuMoro Opaka 1o macce st ODC, gt 6GpoHeOOMHBIX CHAPSIIOB.
13. Mi306pa3uTe 3M0py MacCOBBIX [OMYCKOB Ha Kopryc OdDC,
14. Kak B/ivsieT KaueCTBO CTAHOUHOT'O MapKa Ha SKOHOMUYECKU BLITOHBIN JOITYCK?
15. Kak BNUseT KBaJIUTET Ha CBOOO/IHBIE pa3Mephl Ha KOJTMUECTBO HEUCITPaBUMOTO Opaka?
16. Kak onpezenuTb ce6eCTOMMOCTb IUHHULIBI TPOAYKIMH C YUeTOM UCTIPABUMOTO U HEUCIIPaBUMOTo Opaka Ha
kopnyc ODC?
17. Kak paccuuTarh KOJIM4YeCTBO UCIIPABUMOTO Opaka Ipy CMeLeH|H TIoJsT A0y CcKa?
18. ITocTaHOBKa 3a/jaul 000CHOBAHUS pa3MEPHBIX M MAaCCOBBIX IOMYCKOB IIPU U3roTOR/IeHUH kopryca ODC,
MO/IY/TbHBIN aHaH3.

Pa3zen 2. . OCOGeHHOCTH aBTOMATU3UPOBAHHOTO TIPOEKTUPOBAHHUSI TTPOTHBOTAHKOBBIX CPE/ICTB OIM)KHETO 00s1.
1. Korja mosiBU/IMCh IPOTHMBOTAHKOBBIE CPe/ICTBa O/iKHEro 60s1?

2. OcobeHHOCTH QPyHKLIMOHUPOBAHUS U KOHCTPYKLIMH TTPOTHBOTAHKOBBIX peakTUBHBIX rpaHar (T11).

3. OcobenHocTH QYHKIIMOHUPOBaHUs ¥ KOHCTPYyKUun [TTYPC.

4. OcobeHHOCTH MTOCTAHOBKY 3a/iauy 0a/I/IMCTUYECKOrO poeKTrpoBanus 1T

5. B uemM 0CHOBHOM HeJJOCTAaTOK KOHCTPYKLIMK ONTUMAaJILHOrO 1o Vmax BapuaHTa [11'?

6. B ueM 0COOGEHHOCTH a/ITOPUTMA OTIpe/e/IeHNs] 0CHOBHBIX KOHCTPYKTHBHBIX [apaMeTPOB ParjiOHaIbHOTO
Bapuanta I1I'?

7. Knaccudwukauus 6anmicTudeckux cxem mycka 1T

8. OcobeHHOCTH peaKTUBHOMN CXeMBI MyCKa.

9. OcobeHHOCTH aKTUBHO-PEAKTUBHOM CXEMBI TyCKa

10. OcobenHocTH KOHCTPYKLUH [T ¢ Ma/ibIM /IEMacKUPYIOIUM JIeHCTBUEM.

Pa3nen 3. [IpoekTUpoOBaHuUsI aKTUBHO-PEAKTUBHBIX CHapsiioB (APC) B aBTOMaTU3UPOBaHHOM PeKHMe.

1. B yem ocHOBHBIe 0c00eHHOCTH QYHKLIMOHUPOBaHUSI M KOHCTPYKLIMM aKTMBHO-PeaKTUBHBIX CHapsZ0B
(APQC)?

2. Kak mensieTcsi ckopoctb APC Ha nosiete?

3. B KakyX TOUKaX TPaeKTOPHU U MoyeMy HeoOXoiuMOo TIpoBepATh ycToiunBocTh APC Ha nonete?

4. B KakuX TOYKaxX TPaeKTOPHHU U TIoueMy HeoOX0MO TPOBepsTh HarpaBieHHOCTh APC Ha monete?
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5. [lepeunciiite 0CHOBHBIE KOHCTPYKTUBHBIE napaMmeTpsl APC.

6. CdhopmMynrpyiiTe OCTaHOBKY 3afaur OasmcTiueckoro npoektuposanust APC 1o Kputepuio
MaKCHMa/bHOM JaNbHOCTH CTPebObl, TI0 KPUTEPHUI0 MaKCUMaTbHOM KyUHOCTH CTPeJTbOBbI.

7. OcobeHHOCTH anropyuTMa bamctiuueckoro npoektupoBanust APC. Biok cxeMa Bbibopa ONTUMaabHOTO
BapuaHTa.

Pa3zen 4. OcobeHHOCTH 6aTUCTHUECKOTO M 3CKU3HOTO TIPOEKTUPOBaHKs ABHAI[MOHHBIX 60MO (AB).

1. CcopmynupyiiTe 3a7iauy MUHUMU3ALIMK HapA/ia CPeICTB MPU 000CHOBaHUM KaMOpa aBUal[MOHHBIX 60MO
(AB).

2. ObocHy¥iTe CTOMMOCTHOW KpUTepHii Tipu BeIOOpe Kambpa Ab.

3. B ueM 0c06eHHOCTb KOHCTPYKIMH U GYHKIIMOHWPOBAHKS 3a)KUTaTeTbHBIX aBUALIMOHHBIX 00erpuriacoB
(3AB) 11pu MX TPAHCIIOPTHPOBKe Ha BHEIITHEH T0/IBeCKe CaMosieTa HOCUTEIS?

4. TTocTaHOBKa 3a/1auy BBIOOpA OMTHUMA/TBbHBIX KOHCTPYKTUBHBIX TTapaMeTpoB 3AB Ha 3CKU3HOM ypOBHe.
BeKkTop onTUMU3NpYyeMbIX ITapaMeTPOB, BEKTOP OrPaHUUeHUH, MOAY/IbHBIA aHa/TH3.

Pazpgen 5. Dcku3HOe MPOEKTHPOBaHKE OOeTPUIIACOB PeaKTUBHOM apTH/LIePUH.

1. B TeueHue Kakoro BpeMeHH (B cpefHeM) 6oeBast yacTh U creHku Apuraresnisi HPC (APC) mogsepratoTcst
VMHTEHCHBHOMY TeIlJIOBOMY BO3/,eHCTBUIO?

. B ueM ocHOBHbIe 0c06€HHOCTH TerIooO6MeHa B BBICOKOCKOPOCTHBIX TIOTOKaX?

. B ueM oCcHOBHEbIe NONIOKeHUsI aHaIoruu PeliHonbca?

. B uem ¢usnyeckuii cMeici kpurepusi [Ipanatns?, kpurepusi CTaHToOHA?

. Uro Takoe TeMriepaTypa BOCCTaHOB/IEHUS?

. Korza Heo6xoiMMo yUMTBIBATE IYYUCTYIO COCTABSIOLIYIO B KO3 dULMEHTe TerIooT aun?

. Kak yuuThIBaTh TEM/IOBOe COCTOSIHUE KOHCTPYKLIUU IIPU OL|eHKe ee IIPOYHOCTU?

. Kak oripezienuTh pacueTHyI0 Harpysky npu 060CHOBaHWM IapaMeTpPOB pe3b00BBIX COeJMHEHNI peaKTHBHBIX
CHaps10B?

9. Chopmynupyiite 3agaqy obocHoBaHus 06mvika HPC Ha 3cKM3HOM ypoBHe.

10. Cchopmupyiite crcTeMy orpaHuUeHul nmpu 06ocHoBaHUM 00/ka HPC Ha 3CKU3HOM ypOBHe.

11. Ccopmupyiite BekTOp CUTyaLui 1py o60cHOBaHKM 06mvka HPC Ha 3CKM3HOM ypOBHe.

12. CchopmupyiiTe BEKTOP ONTHMH3HUPYEMbIX TTapaMeTpPOB MpH 060cHoBaHuM 06/1Mka HPC Ha 3CKHU3HOM
YpOBHe.

13. TIpeayioxkuTe KpUTEPUN ONTUMU3ALINH, 11e/1eByH0 QYHKIUIO Mpy 000cHOBaHuU 06/ka HPC Ha 3CKU3HOM
YPpOBHe.

14. O6ocHy#Te 6aHK Mozyreii npu ¢popmypoBanun 06mka HPC Ha 5CKM3HOM YpOBHe..

15. OcobeHHOCTH peau3aliii MallliHHBIX aITOPUTMOB.

OO UT R WN

Pa3nien 6. O611e BOIPOCHI TPOEKTHPOBaHUsI H0ENprnacoB CTBOIBHOM U peakTUBHOM apTU/IepUN.

1. Ha3oBuTe OCHOBHBIE 3Tarbl XKU3HEHHOTO [UK/a BIT.

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

3. BosamoxxHO 1 opMann3oBaTh 3BpUCTHUecKre GpyHKUuH pa3paborurka BI1?

4. HazoBuTe 0CHOBHBIE CIIOCOOBI HHTeHCU(UKALMN U300peTaTebCKoi JesTelbHOCTH.

5. IlpuBesuTe pUMepsbl UCII0/Ib30BaHUs JeKOMITO3ULUY U arperupoBaHus, Kak OCHOBHBIX IIPUEMOB
WICCITe/I0BaHMsI CJIOKHBIX CHCTeM, ITPU pa3paboTke OOeTpUIiacoB CTBOILHON U PEAKTUBHOW apTH/UIEPHH.
6. Ha3oBuTe 0COOEHHOCTH MAIIMHHOW pean3aliiy MeTO/0B pellleHts 3a/ja4 IMHeHHOT0 U HelTMHeHHOTO
MPOrpaMMHPOBaHUs.

7. B ueM OCHOBHOE [JOCTOMHCTBO CTOXaCTUUeCKUX ITOUCKOBBIX IIPOLeAYP HaJl Pery/spHbIMU MeToaMu?
8. Kakoii s/1eMeHT Ha3bIBalOT MaKCMMaJIbHbIM 3/1IeMeHTOM Ha MHOXKeCTBe a/IbTepHaTUB?

9. Kakoii s/1eMeHT Ha3bIBalOT HAWIYUIIINM 3/IeMEHTOM Ha MHOKECTBe ajbTepHaTHB?

10. Yro roHmMMaeTcs 1oz 3a/aueii ITpPOeKTUPOBAHUS Ha SI3bIKe TEOPUH MHOXKECTB?

11. Ha3oBuTe cucTeMy MakpOCBOMCTB, XapaKTepHU3yIOLMX KaueCTBO apT.koMIuiekca u BII.

12. Ha3oBwuTe criocoObI CKasipu3aliiy rmokasaresisi 3pQpeKTMBHOCTH apT.KoMIuiekca v BIT.

13. IpuBeauTe PYIMEPBI AHATUTHUECKOW CBEPTKHM MHTErpaIbHOTO MoKa3aresisi KauectBa obpasia BBT ot
CUCTeMbI 0a30BbIX CBOWCTB.

14. IpyBeauTe NpUMep UCII0/Ib30BaHUsl BCTPOEHHBIX XapaKTePUCTUK MaKpPOCBOMCTB /1JIs OL|eHKHM KaueCcTBa
apTUIepPUIICKOr0 KOMILIEKCa B I1e/IOM.

JK3aMeH

OOyyaroluiics IMeeT TPaBo Ha Mo/yYyeHHe MUHUMA/IbHOM MOJIOKHUTETEHOM OLIEHKH MTPY YCI0BUN
YCIIEITHOTO MPOXOXK/EeHHsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B (opMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadMKoM paszena 4.
s mosydeHus1 OLleHKHU CTyZleHT YCTHO OTBedaeT Ha 3 BOpoca U3 pa3nnyuHbix paszgenos PITI. KonnuectBo
MpaBWIbHBIX OTBETOB OMpe/iernsgeT UTOTOBYIO OL|eHKY:
1. Hu ogHOTO NIpaBU/IbHOTO OTBETA - OL|eHKA '"'HeYIOB/IeTBOPUTEIBHO' .
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2. OauH NpaBU/IbHBIA OTBET - OLIeHKA "y/J0BIeTBOPUTEIBHO"
3. JlBa npaBU/IbHBIX OTBETA - OLjeHKa "X0pouIo"
4. Tpu npaBUIBHBIX OTBETA - OLleHKA "OTIUYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Kypcogoii
Pa3zgen 1. ABToMaTH3MpOBaHHOE MPOEKT,
5 10 |mpoeKTUpOBaHHe DOETIPUIIACOB 62 | 24 4 20 38 20 Bompocs! K
CTBOJIBHON apTH/VIEPUHH. 9K3aMeHY,
Konnoksuym
Pazgen 2. OcobeHHOCTH Kzg SEE:H
5 | 10 |ABTOMATH3HPOBAHHOIO 24 | 12| 6 | 6 | 12 15 | Bonpocsl K
NMPOEKTHUPOBAHUS MPOTHBOTAHKOBBIX SK3AMeH
CpejCTB 0/KHero 0os. Y,
KonnokBuym
Pazpgen 3. IlpoekTupoBanus Kzgggigﬂ
5 10 |AKTHBHO-PEAKTHBHbIX CHaPSI/IOB 2 | 12 6 6 10 15 Borpoch! K
(APC) B aBTOMaTH3UPOBAHHOM
9K3aMeHY,
pexume.
Konnoksuym
Paspgen 4. Oco0enHocTH Kggggi:”
5 10 0a/UTMCTUYECKOTO0 M 3CKHU3HOT0 8 4 4 0 4 15 Bonpoch! K
NMPOeKTHPOBAaHUs ABHALIMOHHBIX
6om6 (AB) 9K3aMeHYy,
: Kosnnoksuym
Kypcogoii
Pa3pen 5. JcKu3HOe MPOEKTHPOBaHUE TIPOEKT,
5 10 |doenpumacoB peakKTHBHOM 10 6 6 0 4 20 Borpocs! K
apTH//IepUH. JK3aMeHy,
KonnokBuym
Pazpen 6. O0mue BOpocskl Kzgggigﬂ
5 | 10 MPOCKTHPOBAHMs Goenpunacos 18|10 | 8 | 2 8 15 | Bompocs k
CTBOJILHON U peaKTUBHOM
apTIWUIepun JKIAMEHY,
P ) Komnnokeuym
Bcero 3a 10 cemectp 144 | 68 | 34 34 76 100
Bcero no gucuinHe 144 | 68 | 34 34 76 100
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