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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CUCTEMHOE ITPOEKTUPOBAHWE EOEITPUIIACOB U B3PBIBATEJ/IEN

HamnpasyieHnue/cnenaaibHOCTb 17.05.01 boennpunackl ¥ B3pbIBaTEeIH
TOATOTOBKH
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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
CUCTEMHOE ITPOEKTUPOBAHUE BOEITPUIIACOB U B3PBIBATEJIEN

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

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-24

3HAHUA:
OTarbl MPOEKTUPOBAHWA U )XM3HEHOI'O LIUKJ/Ia GOEHPI/IHCOB. METO,Z[])I HapaMETpI/I‘—IECKOﬁ OIITUMM3aAlliH,

KPUTEPUH ONTHUMAJbHOCTA YW ITOCTAHOBKU 3a[ad ONTHMM3AIL[MM IIPUMEHHTEIBHO K H3eNIUsAM IIpeAMEeTHOM
objacTu;

YMeHUs:

®OopMY/IMPOBaTh TMOCTAHOBKY 3aJaud OINTHUMAjbHOIO TPOEKTHPOBaHUsA, OOOCHOBBIBATHL O0OIHE U
YaCTHbIE KPUTEPUH ONTHMM3ALMK. 3alMChIBaTh BEKTOP OrPaHUUYEHHH C yUeToM O0CODeHHOCTel TMOCTaHOBKU
3aiaui. BoibrpaTs MeTos ONTTUMH3al|HH;

HABbIKU:
Vcronp30BaTh Crieldanii3upoBaHHOE TIPOrpaMMHOe o0ecriedeHHe aHIanW3a U CUHTe3a OOerpuIiacoB U

HWHTErpvpOBaHHbIe KOMIIbIOTE€PHBIE Cpebl COTIPOBOXAEHUA XXKU3HEHHOI'O LIKMK/Id I/IBAGIII/II‘/JI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciunmna CAICTEMHOE ITPOEKTUPOBAHUE BEOEITPUITIACOB Y B3PBIBATEJTEN

SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IporpaMMsl IIOATOTOBKY 10 HarpasieHuto 17.05.01 boenpunach! u é3pbléament.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U

KOMIIBIOTEPHASA I'PAOUKA, COITIPOTUB/IEHUE MATEPUAJIOB, MATEPUAJIOBEAEHUE N
TEXHOJ/IOTN KOHCTPYKIIMOHHBIX MATEPUAJIOB, TEXHOJIOT'USA ITPOMU3BOJACTBA
CPEJCTB IIOPAXKEHUSA N BOEIIPUIIACOB, TEOPETUYECKAf MEXAHUWKA, ®U3UKA
B3PBIBA U YIAPA, OCHOBBI BAJIVIMCTUKHA U ASPOAVNHAMMUKU CPEJCTB ITOPAJKEHWS.

CopepXaHue AUCLIAILIMHBL SIBAsSIeTCS OCHOBOM [jisi ocBoeHusi aucimmuivH: IIPEJOUIIIOMHASA

IMPAKTUKA, BBIIIOJIHEHUE, IIOJATIOTOBKA K IIPOIEAYPE 3AIIUTHI M 3AILIUTA
BBIITY CKHOM KBAJITM®UKAIIMOHHOM PABOTHI.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

OTIK-11 — CriocobeH oprveHTHUPOBAThCS B MPOOIEMHBIX CUTYAIUSIX U PEIIaTh CJI0XKHBIE BOTTPOCHI
MPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCIUTyaTal[i OOETIPUMACOB U B3phIBaTe/Ied Pa3TUUHOIO
THUTIA ¥ Ha3HAYeHHsI

OITK-12 — CriocobeH KaueCTBEHHO U KOJIMUECTBEHHO OL|eHUBATh Pe3y/bTaThl, MaTeMaTHUe CKU
(hopMynrpoBaTh OCTAHOBKY 3aZlauM U pe3y/bTaThl ee pellleHHsl IPUMEeHUTeTbHO K MPOeKTHPOBaHUIO,
MIPOU3BO/ICTBY, UCITBITAHUSIM U JKCIUTyaTallii O0eTPUTIacoB U B3pbIBaTesel pa3niyHOro THIa U
Ha3HaueHUs

OTTK-16 — CrniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHIUECKYO JOKYMEHTAIIUI0 U TEXHUUYECKU
rpPamMOTHO O(OPMJISATh U MPEJCTABAAThL PE3Y/IbTaThl HAyUHO-UCC/IeIOBATEIbCKUX PA0OT, CBA3aHHBIX C
GoernpuriacamMy ¥ B3pbIBaTe/ISIMHA PA3/TMUHOTO THIA ¥ Ha3HAUeHUS

OIIK-2 — CriocobeH caMoCTOsITe/TbHO MTPUMEHSTE TPUoOpeTeHHbIe MaTeMaTHueCcKue,
eCcTeCTBeHHOHay4Hble, COLIMalbHO-3KOHOMUYeCcKUe 1 IpodeCcCroHa bHbIe 3HAHUS /151 pellleHust
WH)XeHEePHBIX 3a/1au

TTICK-19 — CriocobeH opreHTHPOBAThCs B MHOTOO0Opa3uK COBPEMEHHBIX 00pa3iioB 60enpUnacos,
B3phIBaTesiel, CUCTeM apTHWIJIEPUICKOTO U PAaKeTHOTO BOOPY>KeHUS, IEMOHCTPHUPOBATh 3HaHUe UX
TeXHUUECKUX XapaKTePUCTHK U KOHCTPYKTHUBHBIX 0COOEHHOCTeH, MPUMEeHSIeMbIX MaTepHasIoB U
TeXHOIOT U

TTICK-20 — CriocobeH oCyIecTB/IATh MPodheCCHOHAMBHYIO AeATebHOCTb U IPUMEHSITh METO/IbI
MaTeMaTHueCcKOro MO/[e/TMpoBaHust 00eBoi 3(h(heKTUBHOCTH, Ha/|e)KHOCTH, OA/INTUCTUKY, a3pOAMHAMUKH,
B3pbIBa, BELICOKOCKOPOCTHOTO y/japa, KyMYJISILIMH, HalpsKeHHO-[e(hOPMUPOBAHHOTO COCTOSTHUS U
pa3pyIeHust KOHCTPYKI[UHM OOEMPUITACOB, a TAKXKE COMYTCTBYIOIUX B3PbIBHBIX TEXHOIOTHUH U
TeXHOJIOTUM JBOMHOTr0 Ha3HaYeHHs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. PasBUTHe NPOEKTHOM AesITe/IbHOCTH HA OCHOBE CHCTEMHBIX NPHHLMIOB. 1.1.
Beegenue. ITpeMet 1 cofeprkaHue Kypca. Posib 1 MeCTO JUCLIMIUIMHBI B CHCTeMe MOArOTOBKH
CreLyaKcTa 1o crietuanbHocTy 17.05.01. kmaccud-si opm MpoeKTHpOBaHKs: KyCTapHO-
peMec/IeHHUYeCKasl, YepTekHasi, CUICTeMOTeXHUUecKasi ()OpMbI TIPOEKTUPOBAHMSI.
O600611eHHast MOJIeJTb 1 [IOCTAHOBKA 3a/jaur NpoeKTHpoBaHust. 1.2. [IpoeKTHpyemblii 06beKT
Kak cioxkHasi cucrema (CC). Ceoiterea CC. O6uiast metogonorus ucciaesoBanust CC. BIT kak
5 9 3/1eMeHT CTBOJILHOTO KoMruiekca. OCHOBHBIe HfleH 1 MPHeMbl CUCTEMHOTO MO/IX0/a: 11 6 4 2 5 10
CHHeprusMm, [eKOMIO3ULMs U arperuposanue. 1.3. MogenvpoBaHye (pyHKLIMOHUPOBAHHs KaK
TpOLieCC yCTPaHeHHs Heorpe/le/leHHOCTH B IIPOeKTUPOBaHMHU. VIMUTaL[IOHHOe
MO/Ie/IMPOBAaHNe KAK OCHOBA NPOrHO3MPOBAHMS 1 ONTUMU3ALIN CTBOJIbHBIX KOMIUIEKCOB U €ro
371eMeHTOB. Mozy/bHOe (6/104HOe) TOCTpOeHHe NMUTALIMOHHON MO/ KOMIIIeKca.
O6ocHoBaHKe 6aHKa Mozynei. @OpMHUpOBaHKe UMUTALIOHHOK MO/ie/ 13 GaHKa MOJIyJIei.
TTpuMepbl MOAY/ILHOIO NOCTPOEHHs] IMUTALMOHHBIX MOZie/el.

Paspen 2. BoeBble cBoiicTBa CTBO/IBHBIX KoMIUIeKCOB (CK). Onenka 3¢ geKTHBHOCTH
perictBus CK. 2.1. TpeGoBanus, npeabsisisieMble K CK u ero anementam. Kpurtepun
s¢dpextnBHOCTH CK. MHOrOKpUTEpHaNbHOCTD B 3aa4ax OLeHKH 3(p(heKTUBHOCTH 1
KOMIIPOMMCCHBIH XapakTep vX pelueHusi. [IpuMepsl: 1anibHO60MHOCTh, TOUHOCTh CTPE/LOBI,
5 9 MOry1iecTBo AE]‘/’!CTBM}I, OrHeBasi IPOU3BOJAUTE/IbHOCTb, MAHEBPEHHOCTb, Ha/|€XKHOCTb, 17 14 6 8 3 20
CTOMMOCTb KOMIT/IEKCA U €T0 3JIEMEHTOB, CTOMMOCTb peliieHus: 60eBoii 3afaun. 2.2.
TapaHTHpOBaHHas Ja/MbHOCTb CTpesb6bl. [IpMeHeHHe Ha rpakTHKe. PacueT notpeGHOro
KoJIMuecTBa GOETNpPHITACOB IO Pa3/IMUHBIM LieJIsSM. 2.3. YUeT NPOTHBOAeHCTBHS POTUBHHUKA.
MogesmpoBaHue 60eBbIX CUTYALUi, MOJ€/b JMHAMUKHU CPEHNX, MO/Ie/Ib CTOXaCTHUEeCKUX
AySmen.

Paspen 3. Meroanl onTuManbHoro npoektupoBanusa CK u ero ssiemenros. 3.1.
ITocraHoBKa 3a/lauy ONITUMAa/IbHOI'O ITPOEKTUPOBaHUA. CI)OPMEUII/IBEL[I/IH 3a/lauy ONITHMaJIbHOTO
5 9 nipoekTrpoBanust. [TOHsATHe 0 3a/jauax BeKTOPHOH onTuMu3aLy. O6061eHHas TOCTaHOBKa 11 8 6 2 3 20
3ajiauu ripoektrpoBaHust CK 1 ero anemeHTOB. 3.2. OTo6GpaskeHe MPOeKTHOr0 pelueHus B
MPOCTPaHCTBe NapaMeTPOB U MPOCTPaHCTBe KpUTepueB. IlapeTo onTUManbHOCTD. 3.3.
Knaccugukarysi METoZ0B ONTUMA/IBHOTO ITPOEKTHPOBAHMSL.

Paspen 4. Ba/umcTHyeckoe MPoeKTHPOBaHHe CTBO/IBHBIX KOMIUIEKCOB. 4.1. OnTuMusanys
6a/UTCTHYeCKOTO pelienus AJid IoJIeBOro opyAus: NoCTaHOBKa 3a/iauy, 0COBeHHOCTH

5 9 VMHUTaLlMOHHBIX Mogeneﬁ W MaTeMaTH4eCKoe BbIpaKeHHe [/id KpUTepHeB ONTHMa/IbHOCTH, 28 14 6 8 14 25
obocHoBaHKe GaHka Mozysieit, 6/10K-CXeMa anropuTMa perens, npumep. 4.2. OnrTuMu3aLys
6aUCTHYEeCKOrO perlieHus Aj1si IPOTHBOTAHKOBOTO opyAus. 4.3. Ontumusarys
6a/ITCTUYECKOTO PeIleHus /11 3eHUTHOTO KOMILTeKca.

Pa3paen 5. Boenpunacel peakTHBHO# apTu/uiepuu. 5.1. Victoprueckasi cripaBka, pojib
peakTBHOH aptuiepur B rieprog BOB. TTX ocHoBHBEIX PC30. Oco6eHHOCTH KOHCTPYKLIMH
1 dyHKLUMoHMpoBanus. Knaccudukarus 5.2. Tara kamepsl ¢ corioM JlaBans. OddeKkTiBHas
cKopocTh rcteuenusi [TonHbIA uMnysc. EAUHUUHBIN UMMy bC. YienbHas Tsra. [TapamMeTpsl

9 ucTeueHys ra3oB u3 corvia PITT. BeipaxkeHust yist CeKyHAHOTO pacxoza, KpUTHUYeCKUX 15 12 6 6 3 5
TIapaMeTpOB, CKOPOCTH I'a30BOTO TOTOKA B JIF06OM CeueHHH COILIa, YIIMpeHHs coma. 5.3.
OcCHOBHBIe COOTHOLLIEHUsI MeXly pasmMepamu 3apsiia PITT. ITapameTpsl 3apsbkaHusi. YC0BYe
MOCTOAHCTBA TATU. 3aBUCHMOCTL CKOPOCTHU I'OpeHMsl OT laB/ieHus U TemmepaTypsl. CBs3b
Mex/ly rlapameTpamu JiBurartesis ¥ pakeTsl. @opmysa Lnonkosckoro. BivsiHue napameTpos
JiBuraresisi Ha Xapakrepuctuku HPC.

Pa3pen 6. Baniucruyeckoe NpoeKTHPOBaHKeE HeyNPaB/IsieMbIX PpeaKTHBHBIX CHaps/|0B
(HPC). 6.1. Oco6eHHOCTH NOCTaHOBKH 3a/1a4¥ B 3aBUCHMOCTH OT CHCTeMbI OrPaHUYeHHi Ha
¢dyHkumoHupoBanue. Maccooe ypaBHeHue HPC. V3meHeHue 6anucTiueckux U
KOHCTPYKTHBHO-MaccoBbIX Xxapakrepuctuk HPC 3ajaHHOro Kambpa U Macchl To/e3Hoi

5 9 Harpy3Ku TNpy U3MeHeHNH JUIMHBI 3apsijja. 6.2. BbIBog yC/10BHsl MakKCMMyMa /Ja/lbHOCTH 26 14 6 8 12 20
crpesbbbl HPC HeorpaHHueHHOM A/uHbI. CBSi3b MeX/ly pasMepaMy 3apsi/jid U IJIOTHOCTBIO
3apsbKaHus A/ 3apsifia U3 OfJHOKaHa/IbHBIX LIM/IMHAPUYeCKUX 1amiek. 6.3. Onpezenenue
OCHOBHBIX KOHCTPYKTHBHBIX ITapaMeTPOB ONITUMa/IbHOTO 6aIIMCTUYECKOTO 06pﬂ3uﬂ.
OripezienieHre [JTMHbI T10JIe3HOM HAarpy3KH 1 BCero u3zenvisi. [IpuMep rpuUO/IMKeHHOTO pacyeTa
OCHOBHbIX KOHCTPYKTHBHBIX [IapaMeTPOB ONTHMAJILHOTO Ga/ucTHYecKoro obpasiia.

Bcero 3a 9 cemecTp 108 68 34 34 40 100

Bcero no gucuuninHe 108 68 34 34 40 100

3.2. JIabopaTopHbIii NPAKTUKYM

Homep n
P Oo0neMm,
Ne HauMeHOBaHUe
Tema /1a00paTOPHOro MpPaKTHUKyMa aya.
n/n pa3pena
JacoB
JUCIUILIMHBI
Pazgen 1. Pa3Butue
TIPOEKTHOM

3HakomcTBO ¢ ITO aHa/mM3a 6anIMCTHYeCKOro peleHust 0/T CTBOTBHOU 2

1 |mesTe/NbHOCTH Ha .
apTWJIepUU M OLIeHKa aZileKBaTHOCTU MareMaTrhyeCKOr MO esTu.

OCHOBe CHCTeMHBIX
TIPUHLIVIIOB.
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2 |Pa3zgen 2. boeBnble IMapameTpuyeckuii aHamM3 0A/UTUCTUUECKOTO PellieHus (aHamm3 8
CBOMCTBA CTBOJIBHBIX |B/IUSIHUS TOJITOTOBKU CTPEJIbOBI, YI3BUMOCTH T1€/TH, KOJTUUECTBa
komriekcoB (CK).  [mpuBnekaeMbix opyzuii); PacueT ko3¢h-B 4yBCTBUTETBEHOCTH.

OrnieHka

3¢ PeKTUBHOCTU

nevictust CK.

Pazpen 3. Metoapi

OITHMALHONO 3HaKOMCTRBO C TIPOrPaMMHBLIM 00eCIieueHreM MHOTOMapaMeTpUUeCKOTO

3 CHHTe3a 0a/TMCTUUeCKOTo pereHust 00enpHUacoB CTBOBLHON 2

npoekTrpoBaHusi CK
apTWUIepUU 10 Pa3HbIM KPUTEPUSIM.
U €ro 3/1IEMEHTOB.
Pazgen 4. .
CuHTe3 6a/UTUCTHUECKOTO PelleHus J/isi O/11 CTBOMBHOM apTUiepun
Bannmictrueckoe
(Mo JaMbHOCTH CTPEBOBI, TI0 CTOUMOCTH pelieHus 6/3, 1o 2-M U 3-M

4  |IpOeKTUpOBaHUE 8

CTBO/LHELX rapamMeTpam /151 3alaHHoro opyaust). [IpuHsTHe peltieHus IO
Oa/uTCTHYe CKOMY TTPOEKTUPOBAHUIO.

KOMIT/IEKCOB.

Pazpen 5.

5 Boenpunacer 3HakoMcTBO ¢ I1O aHa/mu3a U CUHTe3a Oa/TUCTHYECKOTO 6
peakTHUBHOM TPOEKTHPOBaHus 0/T1 peakKTUBHOM apTUII/IEPUH.
apTUlepun.

Pazpen 6. o
ITapameTpuuecKuii aHanu3 6anIMcTUueckoro peitenus ajist HPC
Bannictrueckoe o
HeorpaHU4eHHOU JiIuHbI (110 4-M rapaMmeTtpam: D, Pt, L3, m) CunTes
MPOEKTUPOBaHUe o
6 HEVIIDABISIOMBIX Ganmctuueckoro perenus Ay HPC HeorpaHUUeHHOM JIJTUHBI 110 8
eZKEHBHHX CTapTOBOM Macce Cy4alHbIM U pery/isipHbIM MeTofamu. [IpuHsiTHe
P peLeHus 10 0a/IMCTHYeCKOMY TIPOEKTUPOBaHUIO.
cHapsioB (HPC).
Bcero 3a 9 cemectp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3aaHus
n/n pa3pena JacoB
JAUCLIUIIUHBI
Pazgen 1. [NoaroroBKa K BOCTIPUSITUIO MaTepHrasa, CBI3aHHOTO C pa3BUTHEM
Pa3Butue MIPOEKTHOM /lesiTe/IbHOCTH Ha OCHOBE CUCTeMHBIX MPUHLUIOB. OCHOBHbIE

1 TIPOEKTHOMU OTINYMS KyCTapHO-PeMeC/IeHHUUeCKOU, YepTeXXHOH U 3
JedaTe/IbHOCTH Ha |CUCTeMOTeXHUUYecKol hopMamMM IIPOeKTHOH JesitenibHOCTH. [IpuBecTr
OCHOBe MpUMephl TEXHUUECKUX pellleHrH, 1eMOHCTPUPYIOLLMX CUHepreThyeCcKui
CHUCTEMHBIX ¢ derT

2  |TIpUHLIMIIOB. BbIrosiHeHHe KypCoBOi paboThI 2

[ToproToBKa K BOCIpPUSATHIO MaTepuyasa, CBA3aHHOIO C XapaKTepUCTUKaMK
Paspen 2. Boesble
CBOHCTBA CK. Heo6X0 MO OTBETHUTEL Ha BOTIPOCHI, KaK OTPE/IeIeTCS
CTBOMBHALX MaKCHMaJ/TbHas IaTbHOCTh CTPe/bObI, UTO TaKOe rapaHTHPOBAaHHAS

3 KOMILTCKCOR JATbHOCTh CTPE/ILObI, U3 Uero COCTOMT CUCTEMa OIIMO0K CTPesihObl, uem 1

(CK). Orjerixa XapaKTepr3yeTcst KaKJasi COCTaB/ISIOIIAs CHCTeMBbI OIIMO0K CTpesTbOb,
- on 3aBUCHUMbIe U He3aBUCHMbIe BBICTPeJIbI, UeM XapaKTepr3yeTcs
3¢ heKTUBHOCTH
N, Moryiecrso CK.
nmercrBus CK. =

4 BeirosiHeHMe KypcoBoi paboThI 2
Pazpen 3. ITogroToBKa K BOCIPUATUIO MaTepyasa, CBA3aHHOIO C MeTOJaMU pelleHus
MeToppl JKCTpeMaJIbHBIX 3a/1au. Kimaccudukanys moncKoBbIx npoueayp. [TpuHtmmn

5 |omTuManbHOro |pabOTHI PETY/SPHBIX M CTOXaCTHUeCKUX Tiporienyp OTBeTHUTh Ha BOTIPOC, B 2
MPOEKTHPOBAHKsI [4eM CJIO)KHOCTh MHOTOKPUTePUa/bHBIX 3a/lau Ha IIpUMepe ONTUMHU3aLii
CK u ero Gammcruueckoro pernenus CK.

6  |3/1eMEHTOB. BeirosiHeHMe KypcoBoi paboThI 1
Pasgen 4.

[NoaroroBKa K BOCTIPUATHIO MaTepHuasa, CBI3aHHOTO C lTapaMeTpUueCcKUM
7  |bammmcTuueckoe N 8
aHaJTM30M M CUHTe30M OOEeTpHUIIacoB CTBOJILHOM apTHIITIEPUM.
MPOEeKTUPOBaHue
CTBOJIbHBIX -

8 | KOMII/IeKCOB. BeIrosiHeHMe KypcoBoi paboThl 6

9 |Paspen 5. INoaroroBKa K BOCHIPUATHIO MaTepuasa, CBI3aHHOTO C YCTPOMCTBOM U 2
Boeripunacei METO/IaMH OINTHUMa/IbHOTO MPOEKTHPOBAHUsI O0ETPUIIacoB PeaKTUBHOM
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peakTHUBHOMN aptwuiepyuu. O6paTUThL BHUMaHWEe Ha KOHCTPYKTHUBHBIE 0COOEHHOCTH,
apTWIIepuu. TePMUHOJIOTUI0, OCHOBHBIE MPOEKTHbIe MTapaMeTpPhl U XapaKTepUCTUKU
HPC u peakTHBHBIX CUCTEM 3a1M0BOro Orus 1, 2, 3 U 4 noKojeHun
10 BhIrosiHeHHe KypCoBOi paboThI 1
11 Paspen 6. BrimnonHeHne KypCcoBoi paboThI 6
Bannmictrueckoe
[POEKTUPOBaHUE
1o |HEymHpaB/femMbIX [ToaroToBKa K BOCHPUATUIO MaTeprara, CBI3aHHOIO C apaMeTpUueCKUM 6
PpeakTHUBHBIX aHAJTM30M U CUHTE30M OOEeTpHUIacoB CTBOJILHOM apTHIITIEPUH.
cHapsigos (HPC).
Bcero 3a 9 cemectp 40
3.4. Kypcoras pabora
IIEPNO]
COJEPKAHUE 3TAIA NCIIO/JIHEHUS IVIAHUPYEMOE
(uegemm BPEMHSI (uac)
ceMecTpa)
Otan 1. [TapameTpruecKuii aHa/IN3 Oa/UTCTHYECKOTO PeIleHus J/ist 1-5 4
CHapsiia CTBOJIbHOUW apTU/L/iepyun
Otan 2. CuHTe3 6a//IMCTHUeCKOTO PellieHus /ISl CHapsSiI0B CTBOJIbHON
apTW/JIEPUU TI0 PAa3/IMUHBIM KPUTEPUSIM U 000CHOBaHMe BbIOOpa 6-9 4
OKOHYaTe/bHOTO peLleHust
Oran 3. [TapaMeTpuueCcKuii aHaan3 6aJTMCTUUECKOTO PeIleHuUst J1/ist 10-12 4
HPC HeorpaHnueHHOU J/IUHbI
Jran 4. CuHTe3 OanmucTruueckoro pertenus aasa HPC
HeOrpaHUYeHHOU [/IMHBI TI0 CTAPTOBOM Macce C1y4YalHbIM U 13-14 4
perynsipHbIM MeTO/IaMHM . BLIOOP OKOHUATe/IbHOTO BapyUaHTa
Oran 5. 3aiuTa KypCcoBoi paboThl 15-17 2
Bcero 3a 9 cemecTp 18

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI

CEMECTP HEJE/IN CEMECTPA
1/2|3}4) 5 | 6178 9 (10(11/12|13|14 15 16 17
9 Konn | AP Konn | AP KP, Ko |[JP| Bomp.dud.3au, aud. 3au.

YcnoBHble 0003HaueHUSI:

P — nuarHocThueckasi paboTa;

Komnn — konnoksuywm;

KP — kypcoBasi pabora;

Bomp.Iud.3au — Bonpock! K AnddepeHIIMPOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBAHHbBIHN 3a4erT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe HHTepPBasbl B

cnenyrommx ¢popmax:
¢ IMarHocTUYeckas pabora;

*  KOJUJIOKBUYM;

e KypcoBas pabora;

e BOIPOCHI K NP depeHIIMPOBaHHOMY 3aueTy.
IIpomexyTouHas arTecTanus IIPOBOAUTCS B hopMax:

I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Jlotos, U. W. TTocnesioBa. . MHOroKpUTepHasbHble 3aaur NpuHATHA petieHnid. M.: MAKC Ilpecc,
2008, 5. pec.

2. A.T. Benos, E. H. Hukynun, FO. I1. CaBesbeB. . MeTofibl o1leHKU 3(pPeKTUBHOCTU JeiiCTBUS
Ooenpumnacos Ha ctazuu npoekTrpoBanusi. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 1996, 93 3k3.

3. B. B. IlIukypuH. . CHCTEMBI aBTOMaTU3UPOBAHHOI'O MPOEKTUPOBAHUS CpeCTB ropaxeHus. CII6.: M3a-Bo
BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2022, 27 5K3.

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

5. B. [I. Kypog, }O0. M. lomkaHCcKuid. . OCHOBBI TPOEKTHPOBaHMSI TOPOXOBBIX PaKeTHBIX CHapsioB. M.:
O6oponrus, 1961, 9 3Ks.

6. B. U. 3anopoxketr. . boeBast 3)eKTHBHOCTD Cpe/iCTB MopaXkeHust U 6oenpunacos. CII6.BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2006, 351. pec.

7. M. 1. OcuH. . MeToAb! aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHUS JIeTaTe/IbHbIX araparoB. M.:
MawmHoctpoenue, 1984, 20 5k3.

8. FO. B. Uyes. . [IpoekTrpoBaHue CTBObHBIX KOMILIEKCOB. (TeopeTuueckre 0CHOBBI). M.:
MariuvHocTpoeHnue, 1976, 5 3K3.

9. 4. M. llanupo, I'. FO. Masunr, M. E. [IpyaHukoB. . OCHOBBI IIPOEKTHPOBaHUS PaKeT Ha TBEPAOM
toriiBe. M.: Boenusaar, 1968, 114 3k3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. P. lllToitep. . MHOrOoKprTepranbHas oNTUMH3aLys. Teopus,, BEIUMC/IeHUs U IpUiokeHus. M.: Paguo u
CBsI3b, 1992, 2 5K3.

5.3. Ilepuoguueckue U3gaHus:

1. BecTHUK aka/ieMM{ BOEHHBIX Hayk;
2. Bonpockl o6opoHHol TexHUKH. Cepust 16;
3. N3Bectust Poccuiickoil akaieMyUy pPakeTHBIX U apTU/UIEPUICKUX HayK.

5.4. TlepeueHb peCypcoB UH(POPMAI[UOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC A#bykc.py - 310 60/bI1I0} BEIOOD aKTyaabHOU TWTepaTyphl [Jis Ballel
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas 6ubmoreka BT TY «t BOEHMEX» um. [1.®. YcTHHORA;

3. https://urait.ru/ — O6pa3oBatenbHas maatdopma «FOpaiiT». [I7st By30B U CCy30B.;

4. https://e.lanbook.com/ — DBC JlaHb;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - 3nekTpoHHO-01bMMOTeUHast cucTema.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatrionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThl
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:



He Tpebyercsl.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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. IlpoekTop;
2. lHTepakTHBHas [0CKa;
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 pabouyeli mporpaMme qUCIHTUTHHbBI
CHUCTEMHOE ITPOEKTUPOBAHHE BOEIIPUITACOB U B3PbIBATE/IEU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda CUCTEMHOE ITPOEKTUPOBAHUE BOEITPUIIACOB ¥ B3PBIBATEJ/IEN
ABJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOHM y4YacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIEHWH Oyoka 1,
MpOorpaMMbl TIOITOTOBKM M0 HaripaBiaeHuto 17.05.01 boenpunachkl u e3pbieamenu. [IVCLUUTIIMHA peaiu3yeTcs Ha
tdakyneretre E Opyxkue u cucrembl Boopyxenusi bBI'TY "BOEHMEX" um. O.®. YctunoBa kadepapoii E3
CPE/JICTBA ITOPAJKEHWSA 1 BOEITPUITACHI.

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.

CopepXaHue AWCLWIUIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C Oa/TMCTHYECKHM IPOEKTHPOBAHHEM
ra3ofMHaMUUeCKUX HWMIIYJIbCHBIX YCTPOWCTB, TOZ, KOTOPBIMM IIOHMMAIOTCSl Ooenpuriackl CTBOJBHOM W
peakTUBHOM apTusiepuy, B cpefe CAIIP.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢  KOJUIOKBUYM,;
e KypcoBas pabora;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbIi NpakTHKyM (34 4.), camocTosTesibHasi paboTa
ctyzeHrta (40 4).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHTUTHHBI
CHUCTEMHOE ITPOEKTUPOBAHHE BOEIIPUITACOB U B3PbIBATE/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

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.

HaumeHoBaHHne padoThI PekoMeH/lyeMas 1uTeparypa prm:{?éKOCTb’
Pazpaesn 1. PasBuTHe NPOeKTHOII /jeATe/IbHOCTH Ha 0CHOBE CHCTEMHbBIX IPUHIMIIOB.
P. IIToiiep. .

IToaroroBka K BOCHPUATHIO MaTepyasia, CBI3aHHOIO C MHoroxpurepranbHast
pa3BUTHEM NPOEKTHOM [iesITe/IbHOCTH Ha OCHOBE CHCTEMHBIX onTuMu3anus. Teopus,
NPUHIMIIOB. OCHOBHBIE OT/IMUUS KyCTapHO- BBIYNC/IEHMA U IIPUJIOKEHUS:
peMec/IeHHUUeCKOM, UepTeKHOM ¥ CHCTeMOTeXHUUe KO M.: Paguo u cBsi3b, 1992 (1) 3
(opMamMu TIPOEKTHOM ZleATeIbHOCTH. TIpUBecTr NpUMepkI B. B. [llukypuH. . Cuctemsl
TeXHUUYEeCKUX PeLleHUH, eMOHCTPUPYIOLIUX dBTOMAaTU3MpOBaHHOI0
CUHepreTuueckuil s dekr [pOEKTUPOBAHNs CPE/CTB

nopaxkenusi: CII6.: M3a-Bo

BI'TY "BOEHMEX" um. [I.
BeinonHeHue KypcoBoii paboTbl ®. YeruHosa, 2022 (1) 2

Wroro no pa3geny 1 5

Pazpen 2. BoeBble cBolicTBa cTBOIBHBIX KoMILTeKCOB (CK). Onenka s3¢¢exkruBHocTH aelicrBus CK.

[TogroroBka K BOCIIPUSITHIO MaTepHrasa, CBA3aHHOTO C
xapakTtepuctikamy CK. Heo6x0MMO OTBETHUTH Ha BOTIPOCHI,
Kak Orpefie/isieTcsi MakKCUMasibHast AaabHOCTb CTPesibObI, UTo
TakKoe rapaHTUPOBaHHas AaTbHOCTh CTPesbObI, U3 Yero

P. IITotiep. .
MHorokpuTtepuaabHast
orrrumu3anyst. Teopus,

BBIUMC/IEHUS U TIPUIOKEHUS:
M.: Pagyo u cBsizb, 1992 (1)
IO. B. Uyes. .

IIpoekTripoBaHye CTBOBHBIX 1
COCTOUT CHCTEMA OIIMOOK CTPe/IbObI, UeM XapaKTepPU3yeTC sl
KOMITIeKCOB. (TeopeTnueckure
Ka)K/1asi COCTaBJISIIOIIAS CUCTEMBI OIITMOOK CTPETbOBI, OCHOBB1): M.
3aBUCHUMBbIE U HE3aBUCHMbIE BBICTPEJIbI, UeM XapaKTepHU3yeTCsl o
PEJIBL, p pH3y MarmHocTpoenue, 1976 (3)
Moryiectso CK.
B. 1. 3anopoxetl. . boeBas
3¢ heKTUBHOCTD CPEICTB
TOpakKeHUs1 U GOENpHIacoB:
B s a6 CII6.BI'TY "BOEHMEX" um. 5
bITIOJIHEHUE KypCOBOI paboThl II. ®. Yerurosa, 2006 (3)
Wroro no pasgeny 2 3
Pa3pen 3. MeTopapbl onTuMasibHOro npoektupoBanusa CK u ero 3/ieMeHTOB.
ITogroroBka K BOCHPUATHIO MaTepyasa, CBI3aHHOIO C A. B. Jlotos, U. 1.
MeTOJjaMH pellleHUs 3KCTpeMabHbIX 3ajau. Kimaccudukarys [Tocrmenosa. .
TIOMCKOBBIX Tipotieryp. [TpyuHIuMI paboThl perysipHbIX U MHorokpuTepuabHbIe 33/jaun 7
cToxacThyeckux Tporieayp OTBeTUTb Ha BOTIPOC, B UeM TIPUHATUS perieHuii: M.:
CJIO)KHOCTb MHOTOKPUTEPHUAJIbHBIX 33/lau Ha [prMepe MAKC IIpecc, 2008 (1,2,3)
orrrumu3anuu Oammctudeckoro pertenus CK. M. U. OcuH. . MeTogp!
BbIrmosiHeHHe KypCOBO paboThI dBTOMAaTHU3MpOBaHHOI0 1
TIPOeKTUPOBAHKS JIeTaTeTbHbIX
ariraparos: M.:
MarmmmmHocTpoenue, 1984 (1,3)
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B. B. IllkBap1jos. . AJIrOpuT™M
ONTUMAJILHOTO
nipoektupoBanust; CI16. BT TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2014 (1)

Wroro no pa3geny 3 3
Paspen 4. bancrudeckoe NpoeKTHPOBaHKE CTBOJILHBIX KOMILIEKCOB.
A.T. benos, E. H. Hukynus,
HO. I1. CaBesnibeB. . MeTo/ib1
otleHKH 3(peKTHBHOCTU
HO,E[FOTOBKH K BOCIIpHUATHIO MaTepHasid, CBA3dHHOT'O C AEIL/iCTBI/IH 6OEHPI/IHaCOB Ha
rapaMeTpuyeCcKHUM aHalIM30M 1 CHHTe30M Ooerpumacos CTa/IU MPOEKTUPOBAHMUS: 8
CTBOJIPHOM apTU/IIEpHH. CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 1996 (4)
1O. B. Uyes. .
IIpoekTrpoBaHye CTBOIBHBIX
KOMITIeKCOB. (TeopeTnueckue
BrirosiHeHMe KypcoBoi paboThI OCHOBBI): M.: 6
MarmmHocTpoenue, 1976 (3)
Urtoro no pasgeny 4 14
Pa3pen 5. Boenpunackl peakTUBHOM apTH/L/IEPHH.
[NoaroroBka K BOCTIPUSITHIO MaTepHrasa, CBI3aHHOTO C
YCTPOMCTBOM U MeTO/,aMH ONTUMA/IbHOIO NMPOoeKTUpoBaHud |, M. Illanwmpo, I'. FO. Mas3uHr,
Boenpunacos peakTUBHOM apTuinepun. O6paruts BHUMaHue | M. E. IIpyaHUkoB. . OCHOBBI 2
Ha KOHCTPYKTHBHBIE 0COOEHHOCTH, TePMHUHOJIOTHIO, NIPOEKTHUPOBAHHUS PaKeT Ha
OCHOBHbIE TIPOEKTHBIe NTapaMeTphl U Xxapakrepuctuku HPC u TBEpOM TOIUIHBe: M.:
peaxkTHUBHBIX CUCTEM 3aJI0BOro orHs 1, 2, 3 u 4 mokoneHui Boenwuspar, 1968 (10)
BbImnosiHeHUe KypCoBO paboThI 1
Wroro mo pa3zeny 5 3

Pa3pen 6. bannncTuyeckoe NpoeKTHPOBaHUE HeynpaB/isieMbIX peaKTUBHbBIX cHapsajaos (HPC).

BrirosiHe e KypCoBoii paboThI B. [I. Kypos, I0. M. 6
Homxanckuii. . OCHOBBI
IToaroroBKa K BOCTIPUSITUIO MaTepHasia, CBI3aHHOTO C MPOEKTUPOBAHUS TIOPOXOBBIX
rapaMeTpUYeCKUM aHaU30M U CUHTe30M OOEerpHIiacoB DaKeTHBIX CHapAI0B: M.: 6
CTBOJIBHOU apTI/IHHepI/H/I. OGOPOHFH3, 1961 (1)
Uroro no pa3geny 6 12
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTUTHHbBI
CHUCTEMHOE ITPOEKTUPOBAHUE BOEITPUIIACOB U B3PBIBATEJIEU

®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

*  KOJJIOKBUYM;

e KypcoBas pabora;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

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.

KypcoBas padora

KypcoBasi paboTa npe/icTaB/iseTCs B MeYaTHON opMe. 3aluta KypcoBOM paboThl MPOXOJUT B JopMe
JIOKJIa/la CTY/IeHTA 0 BBIMOJHEHHOH paboTe ¥ OTBETOB Ha BOTIPOCHI MPero/jaBaTe/isl.
Kpurepun ouieHMBaHUsI KypCOBOW paboThI:
* 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 uccIie0BaHHOM JIMTEPaTyphl ¥ APYTUX UCTOUHUKOB MH(OpPMALIUH;
* 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 IJIAHUPOBAHUS U YIIpaB/ieHUsI BpeEMeHEeM TpY BBITIOTHEHUH 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).
3amuTa KypCcoBoi paboThI OLIEHUBAETCS OLIEHKAMH «OT/IHUHO», «XOPOLIO», «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 UTOTaM 3all[UThl KyPCOBOW pabOThI 3aC/Ty>KUBAET CTY/EHT, 0OHAPY)KUBIIIUL MPH
OTBETax Ha BOTIPOCHI BCECTOPOHHee, CHCTeMaTuuecKoe U Iy0oKoe 3HaHHe yueOHO-TIPOrpaMMHOI0 MaTepuarna,
BBITIOJTHUBIINY KyPCOBYO paboTy 6e3 ommboK 1 B IOTHOM 00beMe, TIpe/ICTaBUBIINI TOSICHUTETbHYIO 3aliCKy
oopmIIeHHY10 B COOTBETCTBUH C [IEMCTBYIOIIMMH TPeOOBAHUSIMU;
— OLIEHKH «XOPOILI0» 0 UTOTaM 3allUThl KyPCOBOU PabOTHI 3aC/Ty>KUBaeT CTY/eHT, 00OHAPYKUBLLIHM TIOTHOE
3HaHHe y4eOHO-MPOrpaMMHOI0 MaTepuasa, BbITOJTHUBIINN KypPCOBYIO pPab0oTy 6e3 OIIrMO0K 1 B [IOJIHOM
o0beme, Mpe/ICTaBUBIINH MOSCHUTEIBLHYIO 3aMHUCKY CO/IePIKAIIY0 He3HAUUTeTbHbIE OTCTYIIIEHUS OT
JIEeUCTBYIOIIMX TPeOOBAHUH U MOTPEITHOCTH 0(hOPM/IEHHS;
— OLIEHKU «Y/IOBJIETBOPUTEILHO» TI0 UTOTaM 3alllUThl KYPCOBOM PabOThI 3aC/Ty>KUBAET CTY/IEHT, 0OHAPYKUBIIIHH
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3HaHWE OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepuasa B 00beMe, HeOOX0AUMOM [I71s AabHeHIelr yueOnl 1
Mpe/ICTOSAILEeH paboThI MO MPOQECCHH, BLITIOHUBIINN KypCOBYIO paboTy 6e3 olMOOK U B MOJTHOM 00LEME,
TIpe/[CTaBUBLINI MOSICHUTEIBHYIO 3alUCKY CO/IeprKallyi0 Cephe3Hble OTCTYIIEHHS OT JeHCTBYIOIIX
TpebOBaHMI U CyIIleCTBEHHBIE MTOTPEITHOCTH 0(POPMIIEHHUS;

— OL|eHKa «He 3allUTU/I» TI0 UTOTaM 3allliThl KyPCOBOM pabOThI BLICTAB/ISIETCS CTY/IEHTY, 0OHapy)KUBILIEMY
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
COOTBETCTBYIOLLeH JUCLIUIIIHE.

KypcoBasi paboTa He MOXeT OBbITH MPUHSATA K 3allUTe B C/IAYIOUINX CIydasix:

* 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

Bomnpocs! k guddepeHIiupoBaHHOMY 3a4eTy

Pa3nen 1. Pa3BuTre MpoeKTHOU [iesiTe/TbHOCTA Ha OCHOBE CUCTEMHBIX ITPUHIIUIIOB.
1. B uem npuHLMIUANBHOE OTIMYME KJIaCCUUeCKoi JOPMbI TPOEKTUPOBAHHUS OT KyCTapHO-
peMeceHHUUe CKOM?
2. B ueM NpUHIMNHAIBHOE OTJIMUKE CUCTEMOTEXHUUECKOW (hOpMBI IPOEKTHPOBaHUS OT KJlaCCUYeCKOi
(uepTexxHOIN)?
. B ueM cyTb cucTemMHOro nogxoja K mpoeKTHPOBaHUIO?
. [londaTture cioxxHOi cucTeMbl. Posb yueTa cBsizeil MeX/ly 371eMeHTaMU CUCTEMBI.
. CHapsii KaK 3/1eMeHT CUCTeMbI «CTBOJI- 3apsifi- CHapsii».
. Cunepretuueckuii 3¢ dekr. [IpumephI.
. [Ipumep nogxoza K npoektupoBanro OPC ¢ KaccuueCcKUX MO3ULUN U C TIO3ULIMK CUCTEMHOT'O TTO/[X0/a.
. B ueMm oTnvume 3agaum aHanM3a OT 3a/lauyd CUHTE3a
. O6o6I1IeHHasA TTOCTAHOBKA 33/laua MPOeKTUPOBaHUSI.
10. B yeM CMbIC/ U LieJIb IPOEKTHOTO MOUCKa?
11. TIpobnemsl pelieHs 3alaul BEKTOPHOW ONTUMH3aLUH.
Pa3nen 2. BoeBnie cBoiicTBa cTBO/IbHBIX KOMITIEKCOB (CK). Ouenka 3ddexruBHocTy Aeiicteus CK.
1. TTepeuricuTe CBOMCTBA OCHOBHOTO Ha3HAUeHMs, XapaKTepu3syoiye 3¢hGheKTHBHOCTh AeUCTBUS CTBO/IbHBIX
KOMIL/IEKCOB.
2. MeTofipl CKasisipu3anyy okasaresisi 3pdeKTuBHOCTH.
3. Uro Takoe rapaHTUPOBaHHas 1abHOCThL CTPEIbOBI?
4. VI3 yero COCTOMUT cHCTeMa OIIMOOK CTPenbObI?
5. UeM xapaKTepU3yHOTCs TepBasi U BTOpasi IPYIIbl OMHUO0K?
6. Uto xapakTepu3syeT KO3(hPUIIMEHT KOPPeSLUA U TpeboBaHUs K HeMY'?
7. 3aKOHBI OpakeHUsi. B ueM nperMyl1iecTBa ¥ HeZJOCTATKU UCITI0/Ib30BaHUsI IIPUBEEHHON 30HbI TOPaKeHUs?,
TpUBEEHHBIX Pa3MepOB Lie/n?
8. TToueMy CTOMMOCTD peliieHus: 60eBok 3ajaul MOYKHO PacCMaTpUBaTh Kak 0000II[eHHBIN MTOKa3aTe/lb
3¢ PeKTUBHOCTU CTBOJILHBIX U PeaKTUBHBIX KOMITJIEKCOB?
9. B ueM 0CcOGEHHOCTH OTIpe/iesieHust He0OX0AUMOro Ko/iMuecTBa OOeNpUIacoB Ha MOpa’keHre TaHKa?, Ha
MOpa’keHHe BO3/YIIHOM LIe/In?, Ha ITopaykeHre Hab/roaeMbIx 1ieiei tumna onuuaax, JOT, I30T?, Ha
nopakeHre HeHAOJTIO/JaeMbIX 1]e/Iei?
10. Kak MOXHO y4eCTb ITOTEpH OT NPOTUBOZENCTBYUS NPOTUBHUKA B ONTHMHU3aL[MOHHBIX 3a/iadax?
Pasgen 3. . MeToab! ontuManbHOro npoekrrposanus CK u ero sjeMeHTOB.
1. [TocTaHOBKa 3a/jauu BLIOOPA OMTUMAIBHOTO 0a/lIMCTUYeCKOTO pellieHus 17t G0erpuacoB CTBOTBHOM
apTWIIepUH.
. B uem ocobenHoCTH BbIOOpA 11€/1eBOH (DYHKI[UU?
. B uem ocobenHocTH (hOpMUPOBaHKS BEKTOPA OTPaHUUYEHUH U BeKTOpa CUTYal[UiA?
. OToOpakeHHe MPOEKTHBIX PEIIEHUH B TIPOCTPAHCTBE KPUTEPUEB.
. [ToHsiTie rpaHULIbI HEYIyYlllaeMbIX BapUaHTOB. [lapeTo onTUMansHOCTE (rpadryeckasi MHTepIpeTaLysl).
. Kak Ha npakrtuke noctpouts [lapeto rpanuuy?
. Uro Takoe TeXHUUECKWI pUCK?
. Kak ucrosnb3yercst KpuTepuii TEXHUUECKOTO PUCKA P 000CHOBAaHWH BhIOOpa KOMIIPOMHUCCHBIX BapUAHTOB
pelLleHus1?
Paspen 4. bannmictiyeckoe pOeKTHPOBaHUE CTBOJIBHBIX KOMIIJIEKCOB.
1. Ha3oBuTe TUTIMUHBIE 33/iauH, pelllaeMble B paMKax [Iporpammel BoopyKeHust Ha Oimkatiiive 10 JieT.

OO UT kA~ W

O UT KA WN
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2. B ueM 0COOEHHOCTb TIOCTAHOBKH «3a/1auM 3aMeHbI» 00pa3iia BOOPYKeHUs ?

3. B ueM 0COOEHHOCTB TIOCTAHOBKHM 33/Iaui BhIOOpA ONTHMA/TLHOTO THITAXKa BOOPY>KEHUs?

4. OcobeHHOCTY TIOCTAHOBKHM 3aZiauy BeIOOpa Oa/iMCcTUYeCcKOro pelleHus /i/1st TI0eBOro opyausi. BoipaskeHne
IL7IsT 11e/1eBOM (DyHKIUU?

5. Oco0eHHOCTH MOCTaHOBKHM 3a/]au BEIOOpA 0a/IMCTUUECKOTO pellieHus 1151 6poHeOOMHbIX CHAPS/IOB.
BripaskeHue /17151 11e/1eBOH (hyHKITHH.

6. OcoOEHHOCTH MOCTAHOBKH 3a/laui BbIOOpA 0a/VTMCTUYECKOTO PellleHus [/ 3HUTHBIX CHapsJIOB.
BripaxkeHue [i71s1 1je/1eBOM (PyHKITHH.

7. Ha3oBuTe MpUMepHBII MOAY/IBHBIM COCTaB MPOrPaMMHOT0 00ecriedeHust BbIOOpa 0aiMCTHUeCKOTO peleHust
Z71s DOerpUIiacoB CTBOJIBHOM apTU/IEPUH.

8. HapucyiiTe 650K cXeMy ONTHUMH3aLX 0a/UTMCTHUECKOTO PelieHus AJisi 60enpunacoB CTBOLHON
apTWUIepUH.

9. Kak peanu3yeTcs 3a/iaua CUHTe3a Oa/TMCTHUECKOTO PEeIlieHNs MeTOIOM aHa/i3a’?

Pasgen 5. boernpumace!l peakTHBHOW apTU/JIEPUH.

. [Touemy B KoH1le 19 Beka peakTuBHble cHaps/ bl (PC) CHUMAaIOTCSI C BOOPY>KeHHUsI BO BCeX apMUSIX MUpa?
. PaboThI 0TEueCTBEHHBIX YUEHBIX TI0 CO3IaHHIO HOBBIX MOPOX0B AJisi PC.

. B uem KOHCTpYKTHBHBIE 0COOEHHOCTU ¥ 0COOEHHOCTH (HYHKLMOHUPOBaHusi PC?

. OcHoBHble TTX PC Bpemen BOB 1 coBpeMeHHBIX 00pasI|oB.

. UTo Takoe TsAra Kamepsl ¢ cOrsioM JlaBassi?

. I3 Kakux yc/ioBuii BoibupaeTcs: dopMa TOIIMBHBIX 3apsifoB At PC?

. [lns uero Ha 60eByt0 yacth PC Ha/leBatOTCSl TOPMO3HBIE KOJTbIIA?

. Ocobennoctu BHelHei# banmctrku HPC.

. Bnusinue TAroBoOpy)XeHHOCTH Ha KyuyHOCTh CTpenib0bl PC.

10. Ha3oBuTe reoMeTprueckre U MaccoBble mapameTpsl PC.

11. OcobeHHOCTH W3MEHEeHHMs JaB/ieHus B Kamepe cropanus PC.

12. MakcumainbHas ckopocts PC. ®@opmyina Linonkosckoro.

13. Beipaxkenue s Taru apuraresst PC ¢ coriom JlaBans.

14. ITousATHE 3¢ (deKTUBHON CKOPOCTU UCTEYEeHHs U3 COILIA.

15. Beipa>keHue [/151 CEKYHIHOTO pacxoja.

16. ITapameTp ITobenoHocIieBa. 3HaueHHe TlapameTpa ITo6eqoHOCIIeBa /1JIS1 YCIOBUI FOPEHKSsI TI0 BHYTPEHHUM
Y Hapy>KHbIM OYepTaHUsIM TOIJIMBHOTO 3apsi/ia.

17. MomyctrMoe 3HaueHre rapametpa [TobemoHoCIeBa.

18. KoadhdurpeHT 3aroHeHus MOTIePeyHOro CeUeHus TOTUIMBOM.

19. I1apameTp 5p03MOHHOI0 FOPEeHHs U ero BIMSHUE Ha MaKCHMaJslbHOEe [jaB/ieHre B KaMepe JBUraTers.
Pasgen 6. bannctuyeckoe NpoeKTUPOBaHUe HeyTpaB/sieMbIX peakTUBHBIX cHapszoB (HPC). [TocraHoBKa
3agauu banmcTrueckoro npoektrpoBadus HPC i HeorpaHUUeHHOTO 110 JjiiHe 06pasiia, AJisi obpasia
OrpaHWYeHHOM JIJTUHBI, [/ 00pa31ia ¢ 3a/JaHHbIM BpeMeHeM TOpeHuUst 3apsza.

2. MaccoBoe ypaBHeHue

3. V3MeHeHWe Oa/UTMCTUUECKUX U KOHCTPYKTHUBHBIX MTAPAMETPOB CHapsi/ia C I/IMHOM 3apszia.

4. YcnoBre MakCUMabHOM JanbHOCTH CTPeSTLOBI.

5. [ToueMy KpuBasi MaccChl TOIUIMBa UMeeT ONITUMYM OT JJ/IMHBI 3apsifia?

6. TToueMy KprBast MaKCUMaJIbHOM CKOPOCTH U AabHOCTH CTPebObl UMEIOT ONTUMYMY OT ZJIMHBI 3apsifja?
7. TToueMy ONTUMYMBI KDHUBBIX MaCChl TOTIJIMBA, MAKCUMA/IbHON CKOPOCTH U JJAILHOCTH CTPEILObI CAIBUHYTHI
JIPYr OTHOCHUTEJILHO Jpyra?

8. TToueMy UMEIOTCSI ONITUMYMbI MaCChl TOTIJIMBA, MAaKCUMAJ/IbHOH CKOPOCTH U JJAIbHOCTH CTPEILObI OT
pabouero JaBneHusi B KaMepe CropaHusi?, OT rlapameTpa pO3MOHHOTO TOPEeHHsT?

9. Kak cBsizaHbl pa3Mephbl TTIOPOXOBO# LIAIIKY C IJIOTHOCTBIO 3apsikaHus (KO3 UIIeHTOM 3arioTHeHUsI
TI0TIepeYHOro CeueHus TOT/IMBOM)?

10. Kak paccuvrarh AauHY T0/1e3H0M Harpy3ku PC?

OCoONOOAUTEA, WN R

JAuddepennypoBanHblii 3aueT
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 ogHOrO npaBuIbHOIO OTBETA - OLleHKa "He 3auTeHo".
2. OzyH IpaBWIBHBIN OTBET - OL|eHKa ''3auTeHO-Y/|0BJIETBOPUTELHO"
3. JlBa IpaBU/IbHBIX OTBETA - OL|eHKa "3a4TeH0-XOpOoLIo"
4. Tpu npaBWIBHBIX OTBETA - OLIeHKA "'3aUTeHO-0T/IMYHO"
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pazpnen 1. Pa3ButHe KYPBCS?I;I)E;?TEI,
MPOEKTHOH JIeATeTbHOCTH
5 9 Hla) OCHOBE CfICTeMHbIX 11 6 4 2 5 10  |muddepeHLIIDOBaHHOMY
3auery,
TIPHHI{UTIOB. Konnokeuym
Pazpgen 2. boeBbie Kypcogas pa6ora,
CBOWICTBA CTBOJIBHBIX Bormpocs K
5 9 |kommiekcoB (CK). 17 | 14 6 8 3 20 |gpuddepeHIIMPOBAaHHOMY
Ornjenka 3G eKTUBHOCTH 3auery,
AeiictBus CK. KosnokBuym
Pazpgen 3. Mertoabl Kypcoas paGora,
ONTHUMA/IBHOTO Boripocer k
5 9 npoexTaposanus CK u 11 8 6 2 3 20 |muddepeHIIIPOBaHHOMY
€ro 3JIeMeHTOB. SAUCTY,
Kosnoxksuym
Pasgen 4 KypcoBas pabora,
’ Bormpocsr k
5 9 E;:::;:;;::::ﬂi 28 | 14 6 8 14 25  |muddepeHLIIDOBaHHOMY
CTBOJIbHBIX KOMILIEKCOB. 39Ty,
Konnoksuym
Kypcogas pa6ora,
Paspen 5. boenpunace! Boripocer k
5 9 CaKTHEHOMN ADTH/LICDHI 15 | 12 6 6 3 5 nuddepeHIIPOBaHHOMY
P P pHH. 3aueTy,
KonnokBuym
Paspen 6.
Ban;:mcnlqecxoe Kypcosas pabora,
NpOoeKTUPOBaHUe Bompocs! K
5 9 HeynpABITEMEX 26 | 14 6 8 12 20 |muddepeHLIPOBAaHHOMY
PEeaKTUBHBIX CHAPSI/IOB 3a9ETY,
(HPC) Konnoksuym
Bcero 3a 9 cemectp 108 | 68 | 34 34 40 100
Bcero mo AuCIUILUIHHE 108 | 68 | 34 34 40 100
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Kputepuu oneHuBaHus

IICK-24
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7

Ne 8
Ne 9

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:
UTo sB/ISeTCA pelleHreM 3a7,aui ONTUMHU3aLIn?
Leneroti dynkiueit CATIP sBisercs. ..

Yemy paBHa rapaHTHpPOBaHHasI 1alTbHOCTh CTPe/IbOBI TIPH FapaHTUPOBAHHOM
BEPOSAITHOCTH paBHO# 17?

ITpy KakoM 3HaUeHWY TapaHTUPOBAHHOW BEPOSITHOCTH JIaTbHOCTh CTPe/bObl paBHA
MaKCUMa/bHOMN JambHOCTH XM?

UeM xapakTepu3syeTcsi ClyyaiiHasi COCTaB/ISIOLast CUCTeMbI OLIMO0K CTpesibObl?

Yem xapakTepu3yeTcs CUCTeMaTHuecKasi COCTaB/ISIFOILAsi CUCTEMBI OIIMOOK CTPesbObI?
INokasareneM 3(ppeKTHBHOCTU B UHCIOBOM 3aKOHE MOPaKeHHUs SIB/SeTC. ...
IToka3sarenem 3¢ (eKTUBHOCTH B KOOPAUHATHOM 3aKOHE MOPayKeHHsI SIB/ISIeTCS.....

B uem 3akstouaeTcst pu3nyeCcKuid CMBICT UCTTO/Thb30BaHKS TIPUBEIEHHON 30HbI
ropakeHus1?

Ha sTamne 6anmmMcTiyeCckoro MpoeKTUPOBaHUs apTU/TIEPUMCKUE CHapsiZL 3TO...
Bonpocbl 3aKkpbimozo muna:

Yro onpee/sieT CUCTEMY OLIMOOK CTpebObI?

-KosdbdurreHT Koppesisiiiuyl BLICTPEIOB
-Pa3mMep 3/THIICa pacCerBaHUs CHaPA/IOB
-Hanuuwe cyiyyaiiHOH ¥ CUCTEMaTUUYECKOM COCTAB/ISIIOIIMX OIIMO0K

-OTcTosiHMe LleHTpa TPYIITMPOBaHUs TOUEK MajleHUsI CHapsi0B OT TOYKH MPULIe/IMBaHKUS
B uem Iy1aBHOe OT/IMUKE CUCTEMOTEXHUUECKOH (DOPMBI IIPOEKTHPOBAHUS OT
K/IaCCUUeCKOH (UepTesKHOW) (pOpMBI?

-9BM — 0CHOBHOI1 HIHCTPYMEHT NPOEKTHPOBILLVKA;
-Hanune B mamsit 9BM crielidasiM3aupoBaHHbIX 0a3 aHHBIX;

-MameHunnachk moCcTaHOBKaA 3d/1iauy TIPOEKTUPOBAHUA C TOUCKA AOITYyCTUMOI'O BapHUAHTA Ha
IMOUCK HaW/IyUylllero BaprvaHTa,

-Hanmuuue B namsitu OBM NOCTOSTHHO pa3BUBAaIOLLIEHCS UMUTALMOHHOM MOZe/n
TPOEKTUPYeMOT0 00BeKTa.

Kaxkoe 13 CBOHCTB He XapaKTepU3yeT MPOEKTUPYEMbIN O0BEKT KaK CJIOKHYIO CHCTEMY?
-Hage>xHocTh (pyHKIIMOHUPOBaHUS;

-epapXUuHOCThL OpPraHu3aluy;

-Hanuuue cBsizel ¥ B3aMMOZIeHCTBUN MeXY 3/1eMEHTaMy;

-LlesieHaripaB/ieHHOCTh QYHKLIMOHUPOBAHUSI.
3afiaua cruHTe3a 3T0...

-"IIpsamas™ 3afaua MPOEKTUPOBAHUS;

-Haxo)xeHrie TapaMeTpOB Ha BXOJle B CUCTeMY TIPU U3BECTHBIX ee XapaKTepUCTHKaX Ha
BBIXO/I€;

—Haxo>K,qu1/1e HaW/Iyullero 3Ha4yeHud MoKa3aTesisd BQ)Q)GKTHBHOCTI/I;

-HaxoxeHre BBIXOAHBIX NTapaMeTPOB (XapaKTepUCTHK) MTPY U3BECTHBIX BXOZAX.
Llesibro IPOEKTHOTO TTOMCKA SIB/ISIETCSL. ..

--JlocTKeHYe TIpeJieTbHBIX 3HaueHU roKa3aresei 3¢ deKTUBHOCTH

-YnyuiieHre WM coxpaHeHHe ToKa3aresei 3¢ deKTUBHOCTH
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-CoxpaHeHue TioKa3aresieli 3dekTuBHOCTH

-JlocTiKeHre HAWTYUIIMX 3HaueHuH mokasaresieit 3ppekTUBHOCTH
TapaHTHpOBaHHas AaJbHOCTD CTPENBOBI 3TO. . .

-IlanbHOCTB, BRIOMBaeMasi C BeposiTHOCTBIO 0.5
-MakcuManbHas 1abHOCTh
-ansHOCTB, BbIOMBaeMasi C BePOSITHOCTBIO O/TM3KOM K 1

-MuHMMabHast IaTbHOCTh
B mocTaHOBKe 3a7laui Ha MPOEKTHUPOBaHKE ONTUMAILHOTO 06pa3ija 06si3aTelbHO
JIO/DKHBI TIPUCYTCTBOBATH CTIEAYIOIIHE KOMIIOHEHTHI. !

-I'naBHbIN KpUTEpHi ONTUMU3ALIMU U CUCTeMa OrpaHUUeHUM Ha ONITUMU3UpYyeMble
rapamMeTphbl;

-LleneBasi pyHKIMS, OCHOBHBIE OrpaHUUEHMS], UTO UILEM;
-ITepeueHs 3HaueHU OCHOBHBIX TOKa3aTesei 3¢)(eKTUBHOCTH;

-Kpurepuii, Mo KOTOpOMY MPOBOAUTCS ONMTUMH3ALIUS, U BEKTOP ONTUMH3UPYEMbIX
rapaMeTpoB.
Yro siB/ISIETCA pelleHreM KIacCUUIecKol 3a/1audl 0a/uTMCTHYeCKOTO MTPOEKTUPOBAHKS?

-OmnpefesieHre MacChl CHapsijia ¥ YCJIOBUM 3apsKaHUs;
-OmpesenieHrie [I/IMHBI CTBOJIA U MAacChl CHaps/Ia;
-OripefiesieHye Ha4a/IbHOM CKOPOCTHU U JAJTbHOCTU CTPeJTbOBI;

-OnpefienieHre XapaKTepPHUCTHK CTBOJIA U YCJIOBUI 3apspKaHUs MPU 3a/laHHBIX Macce
CHaps/ja U ero HauaabHOM CKOPOCTH.

B ueMm 3axstouaeTcs cucTeMoo6pasyoLuii CMbIC/ Tana 6anIuCcTr4eCcKoro
MIPOEKTUPOBAHKS CTBOJIbHBIX KOMITJIEKCOB?

-Ha sTom 3Tane ¢popmupyeTcst 06001eHHbIN 00/TMK OCHOBHBIX 3/IEMEHTOB
apTU/IIEPUICKOTO KOMIUIEKCa MaKCHMAJIbHOTO MOTYIIeCTBa /IeHCTBYS;

-Ha 3TOM 3Tare nporcxoauT yBsi3Ka IMPOEKTOB Ha pa3paboTKy CHapsifja, OpyAus U
YCIIOBUH 3apspKaHHsl, BK/TFOUasi THITB3Y, UCXOAisl 3 TpeOOBaHMI K KOMIUIEKCY B LIeJIOM U
OT/leJIbHBIM €ro 3jIeMeHTaM;

-Ha sTom 3Tane ¢popMupyeTcst 00JIMK CTBOJIA, OTKATHBIX YacTel U CHapszia pu
3a[JaHHbIX YCIOBUSIX 3apshKaHus;

-BannvcTryeckoe POEKTUPOBAHUE SIB/ISIETCS TVIABHBIM 3TAlloM MTPOEKTHPOBAHHUS, TI0
pe3yJibTaTaM KOTOpPoro (hopMUPYeTCsl TEXHUUECKOe 3a/IaHre Ha MPOeKTUPOBaHKE BCETO
KOMII/IEKCa.

MaccoBoe ypaBHeHHe HeyTNpaB/sieMOro peakKTHBHOTO CHaps/la BK/IIOUAET:
- MacCy KOHCTPYKTHBHBIX /IEMEHTOB, MacCy [JBUraTesisi, [T0JIe3HYI0 Harpy3Ky;

- Maccy IojIe3HOM Harpy3KH, MacCy LWIMHAPUUECKON YacTh JIBUTaTe’Isl, Maccy
TOI/IMBA, MacCy KOHCTPYKTUBHBIX 3/1EMEHTOB;

- Maccy Ioj1e3HOM HarpysKH, MacCy KOHCTPYKTHUBHBIX 3/1eMEHTOB, MacCy TOILIMBA;

- Maccy TojIe3HOM Harpy3Ku, MacCy KOHCTPYKTHUBHBIX 3/IEMEHTOB, MacCy TOTL/IMBA, MacCy
COTUIOBOTO OJI0Ka, MacCy TiepeJJHero 1 3a/IHero JHUILA
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