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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-26 — 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-26

3HAHUA:

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 BOCITPOU3Be/IeHUS:

* OCHOBHBbIE CBEJIEHUS U3 a3PO/IMHAMUKWY;

* OCHOBHbIE 3aKOHBI [IB)KEHUS KUJKOCTEH U 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:

TeOpeTUUEeCKUe

* WCTO/b30BaTh 3HAHUS, TOJYUYeHHbIE TIPU OCBOEHUW JUCIUIUIMH, TIPEAIIeCTBYIOIIUX AAHHOM, TIPU
COCTaB/IeHUM MAaTeMaTUUeCKUX Mojenel (QYyHKIMOHUPOBaHWsS OOEeIpUIlacoB CTBOJBHOM U peaKkTHBHOM
apTWIIepuy;

* MPOBOAWUTH MaTeMaTHUeCKOe MO/|e/IUpOBaHue (YHKI[MOHUPOBAHUSA OOETPUIMAacoB CTBOJILHOH M
PEeaKTUBHOM apTW//IEPU U UX 37IEMEHTOB Ha (DYHKIIMOHA/TEHOM YPOBHE;

TPaKTUYeCKHUe

* CaMOCTOSITE/TbHO pa30MpaThCs C YCTPOUCTBOM U (DYHKI[MOHMPOBAaHUEM OOETIPUTIACOB U UX CUCTEM;

* OIleHHUBaTh 3((HEKTUBHOCTh JeHCTBHS Pa3/IMUHBIX OOETIPUITIACOB TI0 OTAE/IBHBIM U I'PYIIIOBBIM LIe/ISM;

HaBbIKU:

MPOBEJIeHNs] CHCTEMHOTO aHan3a M KOMILIEKCHOTO OOOCHOBaHHSI TIPUHUMAeMbIX KOHCTPYKTHUBHBIX
pelleHui o 6oernpunacam CTBOJILHON Y peaKTUBHOW apTUJIJIEPUU B I1€/IOM U UX CUCTEMAM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI ABTOMATU3UPOBAHHOI'O ITIPOEKTUPOBAHUSA
TA3OMHAMMNYECKNX NMITY/IbBCHBIX YCTPOMCTB siBnsieTcst AUCLUIUIAHON YacTH,
(opMupyemMoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMbI TIOATOTOBKU T10
HaripasJieHuto 17.05.01 Boenpunachb! u é3pbigament.

CogepxaHue [OUCLIUIUVIMHBL SIBSIETCA JIOTUUeCKuM IpogospkeHueM auctuiyimH: TEXHOJIOT'USA
ITPOMN3BOJCTBA CPEJCTB ITOPAKEHUSA n BOEITPUITACOB, YCTPOMCTBO
BOEIIPUIIACOB, B3PBIBATE/IEM M CHCTEM YIIPAB/IEHUSI JEVICTBUEM CPEJCTB
ITOPAKEHUNSA.

CopepXaHue AUCLIAILIMHBL SIBAsSIeTCS OCHOBOM [jisi ocBoeHusi aucimmuivH: IIPEJOUIIIOMHASA
IMPAKTUKA, BBIIIO/JIHEHUE, IIOAIOTOBKA K IIPOLEAYPE 3AIIUTHBI M 3AIIUTA
BBIITY CKHOM KBAJTTM®UKAIIMOHHOMN PABOTEL

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

e TICK-25 — Criocob6eH OpyUeHTHPOBAaTbCsl B MHOI000pasyy COBPEMEHHbBIX 00pa31[0B O0eIpuIiacos,
B3phbIBaTesiel, CUCTeM apTHIJIEPUICKOTO U PAaKeTHOTO BOOPY>KeHHUS, IEMOHCTPHUPOBATh 3HAHUe UX
TEeXHUUYECKUX XaPAKTePUCTUK U KOHCTPYKTHUBHBIX 0COOEHHOCTEH, PUMEHSIEMbIX MaTepPUasioB U
TeXHOJI0T UM

¢ TICK-29 — CriocobeH pOeKTUPOBATh U BHE/IPSITH TEXHOJIOTMUECKHE MPOLIeCChI U3TOTOBIEHUS
0oernpuIacoB v B3pbIBaTesiel pa3TMuHOr0 Ha3HAYeHUS U He0OXOJUMYI0 TeXHOIOTHUECKYH0 0CHACTKY

e TICK-30 — Criocob6eH OpHUeHTHPOBATLCSI B MHOTO0Opa3sHui TeXHOJIOTHUeCKOro 000pyj0BaHus,
MIPUMEHSIEMOTO /17151 POU3BO/ICTBA DOETPUNAcoB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-26

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
3/1eMeHT CTBOJILHOTO KoMruiekca. OCHOBHBIe HfleH 1 MPHeMbl CUCTEMHOTO MO/IX0/a:
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.

12

10

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,
MOry1iecTBo AE]‘/’!CTBM}I, OrHeBasi IPOU3BOJAUTE/IbHOCTb, MAHEBPEHHOCTb, Ha/|€XKHOCTb,
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.

18

14

10

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
nipoekTrpoBanust. [TOHsATHe 0 3a/jauax BeKTOPHOH onTuMu3aLy. O6061eHHas TOCTaHOBKa
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.

12

10

Paspen 4. Ba/umcTHyeckoe MPoeKTHPOBaHHe CTBO/IBHBIX KOMIUIEKCOB. 4.1. OnTuMusanys
6a/UTCTHYeCKOTO pelienus AJid IoJIeBOro opyAus: NoCTaHOBKa 3a/iauy, 0COBeHHOCTH
VMHUTaLlMOHHBIX Mogeneﬁ W MaTeMaTH4eCKoe BbIpaKeHHe [/id KpUTepHeB ONTHMa/IbHOCTH,
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.

28

14

14

15

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
ucTeueHys ra3oB u3 corvia PITT. BeipaxkeHust yist CeKyHAHOTO pacxoza, KpUTHUYeCKUX
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.

16

12

Pa3pen 6. Baniucruueckoe NpoeKTHPOBaHKeE HeyNPaB/IsieMbIX PeaKTHBHBIX 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
Harpy3Ku TNpy U3MeHeHNH JUIMHBI 3apsijja. 6.2. BbIBog yC/10BHsl MakKCMMyMa /Ja/lbHOCTH
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.

22

10

12

10

Bcero 3a 9 cemecTp

108

68

34

34

40

55

10

Paszpen 7. CKHU3HOe NPOEKTHPOBaHKe 00eNPHIIACOB CTBOJILHOM apTH/LIepHu. 7.1.
TMocTaHOBKa 3a/{aui 3CKW3HOTO NPOEKTHPOBaHHs GOEIPUIIAcOB CTBOJILHOM apTHILIEPHH,
0C06eHHOCTH MaTeMaTHyeCcKoro onucanusi GyHKIMOHMPOBaHUs GOeNPUNACOB HA SCKU3HOM
ypOBHe. 7.2. Moy/bHBIN aHa/Iu3, MalllMHHAs peann3alys 3a4a4i 060cHOBaHuUs 06/11Ka
CHapszja, 610K-CXemMa anropuTMa.

62

24

20

38

10

10

Paspen 8. Ba/mncTHyecKoe IPOEKTHPOBAHHE IPOTHBOTAHKOBBIX CPECTB G/IvKHero Gost.
8.1. Micropuueckas cripaBKa. Oco6eHHOCTH (pYHKLIMOHUPOBAHMUSI X KOHCTPYKLIMH.
Krnaccugukanys 6anmcTiieckix cxeM 3arycka. 8.2. BHyTpeHHsst 6a/lIMCTHKa rpaHaTOMEeTOB
C peakTHBHOM cxeMoii 3amycka. 8.3. [TocTaHOBKa 3a/jauul M aITOPUTM OIpe/ie/leHHs1 OCHOBHBIX
KOHCTPYKTHMBHBIX I1aPAMETPOB IPaHATOMETHBIX BBICTPEJIOB IPU 33/JaHHOM Kaymbpe, TIpu
3a/laHHOI1 //He 3apszia. ITpumep.

19

12

10

Pa3pen 9. baniucruyeckoe npoeKTHP aKT -peakTHBHBIX cHapsfios (APC).
9.1. OcobeHHOCTH (PYHKLMOHUPOBaHHS U KOHCTPYKLUH. 9.2. OCHOBHBIE KOHCTPYKTHBHbIE
napametpsl APC. 9.3.ITocTaHOBKa 3a/1a4/ U a/ITOPUTM ONTUMU3ALMA OCHOBHBIX
KOHCTPYKTUBHBIX ITapameTpoB APC.

19

12

10

Paspen 10. OcoGeHHOCTH 6a/I/TMCTHYECKOr0 U 3CKU3HOr0 NMPOeKTHPOBAHHS
Asuaguonsbix 60M6 (AB). 10.1. OcobenHoctr KoHCTpyKimH AB. ITocTaHOBKa 3a7auun
6asmcTHYecKoro rpoektrpoBanust AB. MozynbHeIi ananus. 10.2. [TocTaHoBKa 3ajaun
ICKM3HOTO TPOeKTUPOBaHusi AB Ha mpuMepe 3akuraresbHbIX aBMabom6 (3AB). Moy ibHbli
aHanu3. OnpeziesieHye TapamMeTpoB HajcMeceBoro oobema 3AB.

10

Paspen 11. JcKu3HOe NpoeKTHPOBaHHKe 60 0B peakT i apTu/tepun. 11.1

6

P

15

10

11935




TIpOYHOCTHBIE pacyeThl LIUHAPHYECKIX 000/10ueK. PacyeT pe3b0OBBIX coeuHenHui. 11.2.
Pacyer TennoBbIX Harpy3ok. IIpesiensHOe Bpemsi paboTh! ABHraress 6e3 Terio3aluTHOro
nokpstust (T3IT). 11.3. PacueT Heobxozumoit TomuuHe! cy6mimupytomero T3I1. Pacuer
Heo6XoMMOii TomMHbI KOKcytorerocst T3IT.

Paszpen 12. O0mue BONpockl MPOeKTHP
apTuutepun. 12.1. Makpo onucaHye nporiecca npoeKTupoBaHus 6oenpunacos. [TpunsaTHe

4 0B CTBOJIbHOH M PeaKTHBHOI

P

10  |pelueHHH B yC/I0BUSIX HeOmpe/ie/IeHHOCTH. 12.2. AJIrOpUTM CUCTeMHOro aHanusa 12.3. 20 10 8 2 10

TereTI/IKD-MHD)KECTBeHHaﬂ TIOCTaHOBKA 3a/1a4¥ IPOEKTHPOBAHUSA. 12.4. OL[EHKEI KauecTBa
APTW/IEPUICKOr0 KOMIUIEKCa 10 COBOKYITHOCTH MaKpO CBOWCTB.

10

Bcero 3a 10 cemecTp

144 68 34 34 76

45

Bcero no gucuuninHe

252 136 68 68 116

100

3.2. JTaGopaTOpHBIi NPAKTHKYM

Homep n

Oo0neMm,
Ne HauMeHOBaHMe
Tema /1a00paTOPHOro MPaKTUKyMa aya.
n/n pasjena
4acoB
AUCLIUIINHBI
Paszpen 1. PasButune
MPOeKTHOM .
3nakoMcTBO ¢ ITO aHa/mM3a 6a//IMCTUUeCKOTO pelieHus 0/11 CTBOIbHOM
1 |#eATenbHOCTU Ha o 4
apTWUIEpUH U OL|eHKa aleKBaTHOCTU MaTeMaTuueCcKOi MoZesu.
OCHOBEe CUCTEeMHBIX
TIPUHLIUIIOB.
Pazgen 2. boeBnie
CBOMCTBA CTBOJIbHBIX .
KoMriTekcos (CK) IMapameTpuuecKuii aHaiu3 06a/TTMCTUUECKOTO PellieHus (aHaIu3
2 Owuerka ’ BJIUSIHUS TIOZITOTOBKY CTPE/TLOBI, YA3BUMOCTH LIe/H, KOJTUYeCTBa 8
. TIpUB/IeKaeMbIX opyuit); PacueT Ko3¢h-B 4yBCTBUTETHLHOCTHU.
3¢ deKTUBHOCTH
neticteusi CK.
Pasgen 3. MeTofbl
3HAaKOMCTRBO C MMPOrpaMMHBIM 00eCrieueHneM
ONTUMAJILHOTO
3 MHOTOTapaMeTPUUYeCKOTr0 CUHTe3a 6a//TUCTUUECKOTO PelleHMst 2
npoektupoBaHust CK o
0OernpUIacoB CTBOJIBHOM apTH/IEPUH 10 Pa3HBIM KPUTEPHSIM.
Y ero 371IeMeHTOB.
Pazpen 4. o
CuHTe3 0a/UTMCTUYECKOTO pellieHus [ijist O/T1 CTBO/IbHOU apTU/IepUH
Bannictrueckoe
(110 1aIBHOCTH CTPeJILOBI, 110 CTOMMOCTH pellieHust 6/3, 1o 2-M U 3-M
4  |mpoeKTUpOBaHUe 8
CTBOMNBHEIX rapameTpaM Jyis 3alaHHoro opyausi). [IpuHsiTHe pellieHus 1o
6a/THCTHUE CKOMY TPOEKTHUPOBAHMUIO.
KOMILJIEKCOB.
Pazpen 5.
5 Boenpunacs! 3nakomcTBo ¢ ITO aHamM3a U cuHTe3a 6aIIMCTUYeCKOro 6
peakTUBHOI MPOEKTUPOBaHUs 6/T peakKTUBHOM apTHJITIEPUH.
apTWIIepuu.
Pazgen 6. .
[MapameTprueckuii aHaiu3 GaTMcTHUeCKoro perienus s HPC
Bannmictrueckoe o
HeorpaHW4eHHOM AJuHBI (110 4-M napameTpam: D, Pt, 1.3, m) CunTe3
MPOEKTUPOBaHUE o
6 HEVIIDAB/ISEMbIX Oanmctuueckoro perienus Aasa HPC HeorpaHUUeHHOM JJIUHBI TI0 6
ezKEHBHHX CTapTOBOU Macce Cy4aliHbIM U pery/sipHbIM MeTofamu. [IpuHsTure
P peIeHus 10 0a/UTUCTUYECKOMY TIPOEKTHPOBAHHMIO.
cHapsigos (HPC).
Bcero 3a 9 cemectp 34
v Pazzen 7. OckusHoe |3aHsiTve 1. V3yueHre MPOrpaMMHOTo 0becrieueH st U MoJroToBKa 7
[POEKTUPOBaHUE WCXOJHBIX JAHHBIX
6oenpunacos 3ansiTue 2. [TapameTpuueckuii aHam3 obocHoBanust 06mka ODC:
8 |CTBOJIbHOU aHaM3 BIUSHUS JIMHBI TosoBHOM yactu (R8), Tommuns (R20) u 2
apTWIEpUH. nvametpa (R19) aHa cHapsiza.
3ausarue 3. [TapameTpuuecKuii aHanu3 o6ocHoBaHus 00mmKa ODC:
9 aHaJIn3 BUSHUSL KOHYCHOM YacTH KaMmophbl cHapsiza (R18), 2
BHYTpPEeHHero AiaMmeTpa Kamopsl cHapsiia(R14).
3anaTue 4. AHa/M3 YyBCTBUTE/IbHOCTH BBIXO/JHBIX XapaKTePUCTHK
10 (YCTOMUMBOCTD Ha TOJIeTe, AaTbHOCTh CTPEbObI) K N3MEHEHHIO 2
OCHOBHBIX [1apaMeTPOB.
3anaTue 5 AHa/IM3 YyBCTBUTE/ILHOCTH BBIXO/HBIX XapaKTepPUCTHUK
11 (abcomoTHBINM TIPOrUb MO/, MOSICKOM, YCIOBHE He 3aK/TMHUBAHUS 2
CHapsiia B CTBOJIE) K U3MEHEHUI0 OCHOBHBIX NTapaMeTpOB.
12 3ausaTHe 6,7. Onrumusaryst 00/1MKa CHapsza 1o pa3/InuHbIM 4
KPUTEPUSAM: KO3(hGULIMEHT HaMOHEHWNs, JaTbHOCTh CTPETbOBI - C
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WICII0/Ib30BaHUEM PeTy/IsSIpHbIX U CTOXACTHUECKUX TTOMCKOBBIX
nponeayp

3ansarue 8. [IpuHsATHe pellieHus 10 KOHCTPYKIMU: 000CHOBaHHe
BbIOOpA KOHCTPYKTUBHBIX 3JIEMEHTOB, PaCUeT MaCCOBBIX U

13 MTUHAMUUECKUX XapaKTepUCTUK CHapsja B cpene Solid works, 2
Kompas.
3ansartue 9, 10. IloBepouHble pacueThl: IPOYHOCTHEIE (B cpefie Ansys),

14 BHeIIIHe 0a/UTMCTUUeCKHe pacyeThl U pacueThl Ha 3h(eKTUBHOCTh 4
JleficTBYA (C MCMOMb30BaHUEM TMPUK/IaZHOTO TPOrpaMMHOI0
obecrieuerusi CATIP kadenpsr).

15 |Pa3gen8. 3ansTue 1. HapaMeTPquCKI/iﬁ aHa/M3 TpaHaTOMETHOI'O BBICTPesIa C 9
BasimicTrueckoe aKTMBHO-PeaKTUBHOW CXeMOii IycKa.

16 |MPOEKTHpOBaHue 3andrue Z.PapaMeququCKHﬁ aHaJIi3 rpaHaTOMETHOI'O BBICTpesIa C 9
MPOTHBOTAHKOBBIX peakTHBHOM CXeMOH Iy CKa.

17 CPe/ACTB O/IMKHEro 3aunsaTue 3. HapaMeTqueCKﬂuﬁ aHa/n3 rpaHaTOMETHOrO BBICTPera C 7
6os. MaJibIM JIeMaCKUPYIOLIUM JIeHCTBHEM.

18  |Pasnen 9. 3aHsATHe 1. 3HAKOMCTBO C IPOrpaMMHbBIM 00ecrieueHreM 2

19 bannvctuueckoe 3ansTue 2. [TapameTpuueckuii aHamM3 OATUCTHYECKOTO 2
MIPOEKTUPOBaHKe ripoekTupoBaHus APC

20 AKTUBHO-PEAKTUBHBIX |3aHsaTHe 3. MHOrOmapaMeTpuieckuii CHHTe3 Oa/l/TMCTHUeCKOro 2
cHapsizio (APC). perenus APC.
Paszzen 12. O6iue
BOMNPOCHI
TPOEKTUPOBAHUS [IpuHsATHe pellleHNs B yCJIOBUSX MHOTOKpUTEPHATbHOCTU. MeToz
21 |boemnpurmacos YCTYTIOK (Ha ipuMepe 000CHOBaHMsI 00JTMKa 0CKOJIOUHO-(yTracHOTO 2
CTBOJILHOM U cHapsizia)
peaKkTUBHOM
apTWIIepuu.
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojiep>kaHue yueOHOro 3a/jaHus
n/n pa3jena 4acoB
JUCLUIIAHBI

1 |Pa3gen 1. BhbirnosiHeHre KypCcoBoi pabOThI 1
Passutue [ToaroroBka K BOCIIPUAITHIO Marepurasa, CBA3aHHOr0 C pa3BUTHEM
TMPOEKTHOM TIPOEKTHOM JleATeIbHOCTA Ha OCHOBE CUCTEMHBIX MPUHLIMIIOB. OCHOBHBIE

7 [leITe/IbHOCTY Ha (0T/IMUMS KyCTapHO-peMeC/ieHHUUe CKOM, uepTeXXHO! 1 1
OCHOBe CHUCTEeMOTeXHUYEeCKOW (hopMamMu TTPOEKTHOM AesTebHOCTH. [IpuBecTr
CUCTEMHBIX MpUMEPBI TEXHUUECKUX pelleHrH, 1eMOHCTPUPYIOIIUX CUHEepreTUYe CKUN
[IPUHLUTIOB. a(bcpeKT

3 Paszen 2. Boesbie BhbirnoiHeHre KypCcoBoii paboThbl 2
CROICTRA [ToaroToBKa K BOCTIPUSITUIO MaTepHasa, CBI3aHHOTO C XapaKTepUCTUKaMU
CTBOMBHBIX CK. Heo6xX0IMO OTBETUTDH Ha BOIPOCHI, KaK OIPeJe/iseTcs
Komriekcos (CK). MaKCHMaIbHast Ja/bHOCTh CTpenb0bI, UTO TaKOe TapaHTUPOBAHHAS

4 Otjerika ATLHOCTH CTPEbObI, U3 Uer0 COCTOUT CUCTEMA OITMOOK CTPETLObI, UeM 2
>heKTUBHOCTH XapaKTepU3yeTCsl KaXK/asi COCTABJISIOIAsA CUCTEMbI OIMOOK CTPe/bObl,
neiicreus CK. 3aBUCHMbIe ¥ He3aBUCHMbIe BLICTPEJIb], UeM XapaKTepHu3yeTcs

moryuectso CK.

5 Pasgen 3. MeTozp! BoinosiHeHWe KypcoBoii paboThl 2
onTUMasHoro  |IOATOTOBKA K BOCIPHATHIO MaTepHasia, CBA3aHHOIO C MeTOJaMH pelleHus
npoexTipoBanusi |°XCTPEMA/IBHBIX 33734, Knaccudukarys monckoBbIx npotieayp. IpuHImn

6 |CKuero paboThI perysapHbIX U CTOXaCTHUECKUX nporieayp OTBETUTh Ha BOTIPOC, B 2
3/IeMEHTOB. YeM CII0)KHOCTb MHOTOKPUTEpHUaJTbHBIX 3a8/jau Ha IprMepe ONTUMM3aLiin

banmuctuueckoro perneHust CK.

7 Pazgen 4. [ToaroToBKa K BOCIPUSITUIO MaTepuasa, CBS3aHHOI'O C [TapaMeTpuueCKUM 4
Banymcriuueckoe |aHa/nM30M U CMHTE30M OOeIpUIacoB CTBOIBHON apTH/IEPUU.

8 |MPOEKTHPOBaHWE |[TonroToBKa K labopaTtopHeIM pabotam 1-4 4
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9  |CTBOMBHBIX BrinonHeHWe KypcoBoi paboThl 6
KOMIT/JIEKCOB.

10 BrimosiHeHWe KypCcoBoi paboThI 2
Paszen 5. IToaroToBKa K BOCIIPUSATHIO MaTepHasa, CBA3aHHOIO C YCTPOMCTBOM U
Boernpuracer MeTO/IaMH OTNITUMAaJTbHOTO IMPOEKTUPOBaHUS OOETPUITacoB PeaKTUBHOMN

11 |peakTUBHON apTiwsuiepur. O6paTuTh BHUMaHKe Ha KOHCTPYKTUBHBIE 0COOEHHOCTH, 2
apTUJITIEpUH. TePMUHOJIOT U0, OCHOBHbIE MPOEKTHBIe TTapaMeTphl ¥ XapaKTepPUCTHUKU

HPC 1 peakTHBHBIX CHUCTEM 3a/I0BOT0 OrHs 1, 2, 3 1 4 1oKoeHui

12 |Pa3zgen6. TToAroToBKa K 1abopaTopHsIM paboram 1-4 4
Banmictuueckoe

13 |MPOEKTHpOBaHue IToaroroBKa K BOCIIPUATHIO MaTepHasa, CBA3aHHOIO C [TapaMeTpUYeCcKUM 3
HeyIpaB/sieMbIX |aHaJU30M U CMHTe30M 60enpuracoB CTBOIBLHOMN apTU/IEPUH.

PeaKkTHUBHBIX
14 |cHapsigos (HPC). |BeinonHenue KypCOBOIi paboTbI 5
Bcero 3a 9 cemecTp 40
Pazgen 7.

15 |DckusHoe IToaroToBKa K BOCIIPUSATHIO MaTepHasa, CBA3aHHOTO C SCKU3HBIM 3
TPOeKTUpOBaHKe |IPOEKTUPOBaHKeM OOerpUracoB CTBO/IBLHOM apTH/IePHH.

GoernpuracoB
CTBO/ILHOM

16 BrironHeHMe KypcoBOro rnpoekTa 6
apTUIIepuu.

17 |Pa3pen 8. BeirosHeHne KypcoBoro rnpoekra 6
bannmictuueckoe
TPOeKTHPOBaHHe lIogquOBKa1<g9canﬂTHK)MaTepHana,CBH3aHHor0(:oco6eHHOCTﬂMH

18  |mporuBoTankopbix|YCTPOHCTEA, AHCTBHS 1 POCKTHPOBAHKS PEAKTHBHBIX MPOTHBOTAHKOBBIX|
CPesCTR rpadar. OOpaTuTh BHUMaHWe Ha TIOCTAHOBKY 3a/jauMl 0a/UTHCTHYeCKOTO
6IDKHero Gog.  |TIPOEKTUPOBAHMS ¥ PA3/IMUHbIE CXEMbI 3aITyCKa COBPEMEHHbIX 00pasLoB.

19 |Pa3gen 9. BrInosiHeHre KypcoBOro NpoeKTa 6
Bannmicruyeckoe |[ToarotoBka K BOCIPUATHIO MaTepyaJia, CBI3aHHOTO C 0a/UTMCTHYECKUM
NIPOEKTUPOBAHHE |[IPOEKTHPOBAHKEM aKTMBHO-PeAKTUBHBIX CHapsifoB. OOpaTUTh BHUMaHKe

20 |aKTHBHO- Ha KOHCTPYKTHBHbIe TlapaMeTpbl U XapaKTepUCTUKNA COBpeMeHHbIX APC, 1
P€aKTUBHBIX MOCTAHOBKY 3a/jauu 0a//TMCTUUECKOTO MTPOEKTUPOBAHMS 110 PA3/THUHBIM
cHapsiioB (APC). |kputepusm u 0C06@HHOCTH ee pelIeHus.

21 p 10 BrinosnHeHne KypCcoBOro MpoeKTa 4
CizEZ;HoETH IToaroToBKa K BOCTIPUSITUIO MaTepuasa, CBSI3aHHOTO C 0CODEHHOCTSIMH
6.4 LTMCTIUe CKOTO 0aTMCTUUeCKOTO U 3CKU3HOTO MTPOEKTHPOBAHUS aBUALIMOHHBIX O0MO.

Y 3CKH3HOTO O6patuTh BHUMaHVe Ha KOHCTPYKTHUBHBIE 0COOEHHOCTH, ITapaMeTphl 1

22 HPOEKTUPOBAHHS! XapaKTepHUCTUKKU COBPEMEHHBIX 00pa3lioB, MOCTAHOBKY 3a/jauu Ha 1
ABHAITAOHHBIX 6annHCTquCK9e Y 3CKM3HOe NIPOEeKTHPOBaHKe, a TAKXKe Ha CoZlepyKaHue
6om6 (AB). 0aHKa MoZysieli IPY pelleHNH 3THX 3a/jad B aBTOMaTH3UPOBAaHHOM

pexxume.

23 |Pasgen 11. BrirosmHeHMe KypcoBOro MpoeKTa 6
DCKU3HOE
TPOeKTHPOBaHHe IToaroToBKa K BOCIIPUSITHIO MaTepuasa, CBSI3aHHOTO C 0COOEHHOCTSAMH

24  |6oenpunacos 3cku3HOrO nipoektrpoBadust HPC. O6paruts BHUMaHMe Ha 0COOEHHOCTH 3
DeaKTHBHO 11OTHHqHH6annMcTquc59n3H3CKH3H9ro3TanosnpoeKTHp03aHHﬁ
ApTH/IIEpHHL. GoerpurnacoB peakTUBHOM U CTBOJILHOM apTU/I/IEpUN.

25 |Pasgen 12. BRINo/HeHYe KypCOBOTO MPOeKTa 8
OO0111e BOMpOCHI
TIPOEKTUPOBAHKA | [TonroToBKa K BOCIIPUATHIO MaTepyasa, CBI3aHHOrO C 00LMMH

6 Sgsgﬁf;oag?f BOMNPOCaMU TIPOEKTUPOBAaHKA GOETIPUNIACOB CTBOILHOM U PeaKTUBHOM 5

b aptuiepur. O6paTUTh BHUMaHKe Ha MHOTOKPUTEPUAIBHOCTD 3THX 3aziau
PEaKTUBHON ¥ METO/IbI MX PEILIeHHsI B YC/IOBUSIX HEOTIPe/Ie/IEHHOCTH.
apTUIIepuu.
Bcero 3a 10 cemectp 76
3.4. Kypcoras pabora
COJEPXAHUE OTAITA IHEPHO[, INTAHUPYEMOE

MNCIIOJIHEHINSI| BPEMHI (uac)
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(Hegenn

ceMecTpa)
Otan 1. AHanu3 COCTOSIHUS BOIPOCA UCC/IeI0BaHUS 1-2 4
Oran 2. V3yueHne MporpaMMHOro obecriedeHust 1 MOJTOTOBKA 3.3 7
WCXOJHBIX aHHBIX
Jran 3. [Tapamerpuueckuii aHaam3 obocHoBanus 06mmka ODC:
aHa/u3 BAUSHUSA AAUHbI ronoBHOoU yactH (R8), Tonmne! (R20) u 4-5 7
nuametpa (R19) aHa cHapsifa, A/IMHBI KOHYCHO# yacTy Kamopkl (R18),
BHyTpeHHero AvamMeTpa Kamopsl (R14).
Ortan 4. AHanM3 YyBCTBUTE/IbHOCTH BBIXOJHBIX XapaKTepUCTUK
(YCTOHUMBOCTh Ha MOJeTe, JabHOCTb CTPe/b0bl, aOCOTFOTHBIN 6-7 5
MpOorub 1o/ MOSICKOM, yC/IOBHe He 3aK/TMHMBAHUS CHaps/ia B CTBOJIE) K
M3MeHEeHUI0 0CHOBHBIX ITapaMeTpPOB.
Jrtan 5. CuHTe3 00/1MKa CHapsza 10 pa3InYHbIM KPUTEPUSIM: K-T
HAarIO/THeHUs], JaIbHOCTD (3CKU3HOe TPOeKTUPOBaHue). Peanm3aryst 8-9 2
MeTOoJa YCTYTIOK.
Oran 6. [IpuHATHE peleHus M0 KOHCTPYKLMHU (pabouee MPOeKT-He):
-000CHOBaHHe BbIOOPA KOHCTPYKTHBHBIX 3/IEMEHTOB; -pacyeT
MacCCOBBIX ¥ JMHAMHUYECKUX XapaKTePUCTUK CHAaps/a; -TI0BePOYHbIe 10-13 2
pacueTsl (MMPOYHOCTHBIE, BHEIITHE 6a/UTUCTHUEeCKHEe PACUeThl 1
pacueThl Ha 3QdeKTUBHOCTE 1eHCTBUS).
Otan 7. HarmicaHye MossCHUTe/IbHOM 3aITMCKH, M3TOTOB/IEHHE
yepTexel Jj1s1 MexaHUUeCKOTro 3aBofa U Jj1s rnoiuroda. Hopm 14 - 15 2
KOHTPOJTb.
Oran 8. 3amwura KP 16-17 2

Bcero 3a 9 cemecTp 18

3.5. KypcoBoii npoeKT

INEPUO[,

COJIEPYKAHUE 3TAIIA NCIIO/ITHEHUSA IVIAHUPYEMOE
(uepenun BPEMHSI (gac)

cemecTpa)
Oran 1. [Tapamerpuueckuii aHamm3 obocHoBanust 06mka ODC 1-5 8
Ortan 2. PopMHpoBaHUe BeKTOpa ONITUMU3UPYEMBIX [TapaMeTpOB Ha
OCHOBE pe3y/bTaToOB aHaan3a YyBCTBUTEIbHOCTH BbIXOJHBIX
XapaKTepUCTHK (YCTOWYMBOCTD Ha TIOJIETe, JAaTbHOCTE CTPebObI, 6-8 6
abCOMIOTHBIN MPOTHO TI07] TIOSICKOM, YCJ/IOBHE He 3aK/TMHUBAHHUS
CHapsifia B CTBOJIe) K U3MEHEeHUI0 OCHOBHBIX MTapaMeTpOB.
Jtan 3. CuHTe3 00/1MKa CHapsZa 10 pa3nYHbIM KPUTEPUSIM: K-T
HaToJTHeHUS, JabHOCTDb (3CKH3HOE TIPoeKTHpoBaHue). Peanv3anys 9-10 6
MeTo/la YCTYIIOK.
Oran 4. [IpuHATHe pellIeHus M0 KOHCTPYKLuK (pabouee 11-13 6
MPOEKTUPOBAHKE) U TIOBEPOUHbIE PACUeThI
Ortan 5. HanmcaHve NosicHUTeIbHOM 3aMiCKY, U3TOTOBJIEHHE 3CKU30B
yepTeXxel Jj1s1 MexaHUUeCKOTO0 3aBofia U Jj1s royiuroHa. Hopm 14 - 15 6
KOHTPOJTb.
Oran 6. 3awumra KIT 16-17 4

Bcero 3a 10 cemectp 36

4. POPMbI KOHTPO/JIA OCBOEHUSA JTUCIHIUIT/IMHbI

CEMECTP HEJAE/IN CEMECTPA

123| 4 |5 61|7/8 9 |10|11|12|13|/14| 15

16

17

9 Komn| [P Kosmn | P Komn

OP| Bomp.[dud.3au, KP, aud. 3au.

10 Konn| |OP Kosn | P Kosn

Op Borp. Ok3, KII

YciioBHBIE 0003HAYEHMST:
e JIP — apiarHOCTHUeCKasi paboTa;

10
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¢ Ko/t — KO/I0KBUYM;

¢ KP - kypcoBast paboTa;

e KII — KypcoBo#i ITPOEKT;

e Bonp.[ud.3au — Boripock! K AuddepeHIIMPOBaHHOMY 3a4eTy;
e Borp. 3k3 — BONpPOCHI K 3K3aMeHY;

o nud. 3au. — guddepeHIIPOBAHHELIN 3aUeT.

TeKyImuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnemyronux dhopMax:
e MArHOCTUYECKasi paboTa;
*  KOJUIOKBUYM,;
e KypcoBas pabora;
e KypCOBO! ITPOEKT;
e BOMPOCHI K Au¢depeHIIPOBaHHOMY 3a4eTy;
e BOIMPOCHI K 3K3aMeHY.

HpOME)KYTO'IHaH dTTeCcTalud rMMpoBOAUTCA B Cl)OpMaXZ

e muddepeHMPOBaHHBIN 3aUeT;
e DK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

. A. B. BabkuH, B. A. Benganos, E. ®. I'ps3HoB. . CpefcTBa nopaxeHus u boenpurnackl. M.: V3za-Bo

MI'TY um. H. 3. baymana, 2008, s51. pec.

A. B. Jlotos, U. U. [TocnienoBa. . MHOTroKpUTepUasbHble 3afiaun npuHaTus petiieHuit. M.: MAKC Ipecc,

2008, a51. pec.

. A.T. Benos, E. H. Hukymus, FO. I1. CaBesbeB. . MeTo/ib! O11eHKH 3G eKTUBHOCTH 1eHCTBUS
Ooenpurnacos Ha ctagvu nipoektupoBanus. CI16. BT TY "BOEHMEX" um. [I. ®@. YctuHoBa, 1996, 93 3K3.

. B. B. IlIkBaprios. . OCHOBbI aBTOMATHM3UPOBAHHOI'O [IPOEKTHUPOBAHUA JleTare/ibHbIX armnaparos. JLBI'TY
"BOEHMEX" um. . ®@. YctuHoBa, 1987, 63 3k3.

. B. B. [TIkBap1ioB. . AnTopuT™ onTUMansHoro npoekrtuposanus. CI16.BI'TY "BOEHMEX" um. [I. @.
YcrtuHoBa, 2014, 15 3K3.

. B. [I. Kypos, FO. M. [TomkaHckuii. . OCHOBBI TIPOEKTHPOBaHMS TTOPOXOBBIX paKeTHBIX CHApsiA0B. M.:
O6oponrus, 1961, 9 7k3.

. B. 1. 3aniopoxert. . BoeBast 3¢)¢eKTHBHOCTE Cpe/iCTB TIopaykeHus U 6oerpuracos. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHosa, 2006, 3. pec.

. E. H. HukynuH, B. ®. Pycckos, 1. A. CeméHoB. . CpefcTBa OmkHero 6os1. PyuHble rpaHaTOMETHI.
CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2008, 50 3K3.

. M. X1. OcuH. . MeTo bl aBTOMaTU3UPOBaHHOI'O MTPOEKTUPOBAHMS JieTaTe/IbHbIX arrnapaToB. M.:

MaiivHocTpoeHnue, 1984, 20 3k3.

M. 51. BoporesiHOB. . Teopusi 1 pacuét aptunepuiickux cHapsizio. CII6.5I'TY "BOEHMEX" um. 1. ®.

YcruHoBa, 2002, 49 5k3.

1O. B. Uyes. . [IpoekTripoBaHue CTBOJIBHBIX KOMITIEKCOB. (TeopeTnueckue ocHOBBI). M.:

MairHocTpoenue, 1976, 5 3k3.

5. M. Hlanupo, I'. FO. Masunr, M. E. I1pyaHukoB. . OCHOBbI NPOEKTUPOBaHUS pakeT Ha TBEPIOM

toriiBe. M.: Boenusaar, 1968, 114 3k3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:

1

. P. IlIToiiep. . MHOrOKpuTepHansHas onTUMHK3aLys. Teopus, BEIYMCIEHNs U IpwiIokeHNs. M.: Pagno u
CBsI3b, 1992, 2 5K3.

5.3. Ilepuoguyeckue U3zaHus:

1
2

. Boripocet 06oponHoii Texarku. Cepust 16;
. I3BecTust Poccuiickoit akaieMUy PaKeTHBIX U apTU/UIEPUIMCKUX HayK.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3I€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1
2
3
4

5

. https://e.lanbook.com/ — 3BC JlaHpb;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekTpoHHO-010MMoTeuHast CCTeMa;

. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas TiaTgopma FOpaiit. [yt By30B U CCy30B.;

. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/IBbIIION BEIOOD aKTyabHOM JTMUTEPATYPhI [1/1s BallleH
O1O/INOTEKU B 37IEKTPOHHOM BUJIE;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynmamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. J1.®. YcTHHORA.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1
2

. https://rusneb.ru — HaijponasneHast anekrpoHHasi bubnvoreka (HOB);

. https://cyberleninka.ru/ - HayuHas 3nekTpoHHas 6ubaroTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6uboreka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAHUH.

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1

. Texakcrept — M'HGOPMaI[MOHHBIN MOPTaI TEXHUYECKOTO pPeryivpoBadus: Hopmbl, mpaBuiia, CTaHAApPThI
PD;
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2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmal[ioHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTHHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrelMaIM3upPOBaHHbIe TPeOOBAaHUS 110 000PYZOBAaHUIO OTCYTCTBYIOT; ayZIUTOPHS 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 IOCTYIOM 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 paboueii mporpaMme qUCIHTLTHHBI
CHUCTEMbBI ABTOMATH3MPOBAHHOI'O ITPOEKTHPOBAHNSI TABOJUHAMWYECKNX UMITYJIbCHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Juciunuivza CHUCTEMBI ABTOMATU3NPOBAHHOI'O IMTPOEKTNPOBAHUSA
TA3OJJUHAMMYECKNX WMIIYJIbCHBIX YCTPOHUCTB spBiseTcs AUCLMIIMHON — YacTH,
¢opMupyemoii ydyacTHMKaMH o00pa3oBaTe/JIbHBIX OTHOLIEHHWH O/0ka 1, mporpamMMbl TOATOTOBKH IIO
HanpaBnienuto 17.05.01 Boenpunacbt u e3pblieamenu. [uciuruivHa peanmu3syetcs Ha (akymsrete E Opyxue u
cucrembl BoopykeHusi BI'TY "BOEHMEX" um. [I.®. Ycrunoa kadeapoit E3 CPEJCTBA ITOPAJKEHUSA U
BOEITPUITACBI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IICK-26 criocoOHOCTh  OCYIIECTBAATh TNPO(ECCUOHANBHYIO  /IeATeIbHOCTh U MPUMEHSATh  METO/IbI
MareMaTHueckoro MO/Ie/IMpOBaHus 00eBoi 3(deKTUBHOCTH, HaJe)XKHOCTH, OalMCTUKH, a3pPOJWHAMUKH,
B3pbIBa, BEICOKOCKOPOCTHOTO y/iapa, KyMY/ISIL[UM, HalpsDKeHHO-Ae(OpMUPOBAHHOTO COCTOSIHUS U pa3pyLUeHUs
KOHCTPYKLMM OOernpuriacoB, a TakKe COMYTCTBYIOIIWX B3PLIBHBIX TEXHOJOTHH W TEXHOJIOTHM [IBOWHOTO
Ha3HaueHws.

Cofep)KaHue [UCIWIIIMHBI OXBAThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C Oa//TMCTUYECKHUM WM 3CKU3HBIM
MPOEKTUPOBAHUEM Ta30[JUHAMUUECKUX MMITY/IbCHBIX YCTPOMCTB, 0[] KOTOPhIMU TOHMMAOTCSI OOerpHrachel
CTBOJTLHOM 1 peakTUBHOW apTUJ/IJIepUH, CpeJicTBa OykHero 00st M aBUaloHHble Ooernpunackl, B cpesie 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 KypcoBas pabora;
e KypCOBOM ITPOEKT;
e BOMPOCH K A depeHIIIPOBaHHOMY 3aueTy;
e BOMPOCHI K 9K3aMeHY.

IIpomexyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
¢ JK3aMeH.

OO61miass  TPyZ0EMKOCTh OCBOEHUSI [JUCHWTUIMHBI COCTaBisieT 7 3.e., 252 4u. IIporpaMMol [JUCLIUTTHHBI

TIpelyCMOTPEHbI JIEKIIMOHHBIE 3aHATHA (68 4.), mabopaTopHblii MpakTHKyM (68 4.), camocTosTe/ibHasA paboTa
cryzeHTa (116 u).
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IIpunoxenue 2

K paboueii mporpaMme qUCIHTLTHHBI
CHUCTEMbBI ABTOMATH3MPOBAHHOI'O ITPOEKTHPOBAHNSI TABOJUHAMWYECKHNX UMITY/IbCHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHBI COCTaB/sgeT 252 4., U3 HUX 136 4. ayiUTOPHBIX 3aHATUH, U 116

Y., OTBeJIEHHBIX Ha CaMOCTOSTe/IbHYI0 paboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM 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.

H TpyaoeMKoOCTb,
anMeHOBaHHe PadoThI Pexomenjiyemas 1ureparypa uac.
Pazpesn 1. PasBuTHe NPOeKTHOI /jeATe/IbHOCTH Ha 0CHOBE CHCTEMHbBIX IPUHIMIIOB.

BrirosiHeHMe KypcoBoii paboThI 1
ITogroroBka K BOCTIPUATHIO MaTepHasa, CBA3aHHOTO C P. IIToiiep. .
pa3BUTHEM NPOEKTHOM [iesITe/IbHOCTH Ha OCHOBE CHCTEMHBIX MHOrOKpUTepUabHAs
TIPUHLUTIOB. OCHOEHbIe OT/IMUMSA KYCTapHO- 3 onrimmsanus. Teopus,
pemec/IeHHUYeCKOH, YePTeXXHOH 1 CHCTeMOTeXHHYeCKOH BBIUMC/IEHHS ¥ TIDHIOKCHHS: 1
(hopmamu IpOeKTHOM AAeSITe/ILHOCTH. [IpuBecTy npumepsl M.: Paiuio 1 cBsizb, 1992 (1)
TeXHUYeCKUX pellleHn, eMOHCTPUPYIOLUX
cuHepreTuueckuii 3pdekr

Wroro mo pa3geny 1 2

Pa3zpen 2. BoeBble cBolicTBa cTBOIBHBIX KoMILTeKCOB (CK). Onenka s3¢¢exkruBHocTH aericrBus CK.

MeTOZlaMU pellleHus SKCTpeMarbHbIX 3afau. Knaccudukarms
TIOMCKOBBIX Tipotielyp. [IpuHIumm paboTel pery/sipHbIX U
CTOXaCTU4YeCcKux nporenyp OTBeTUTH Ha BOIIPOC, B YeM
CJIOKHOCTb MHOTOKPUTEPHA/BbHBIX 3a/la4d Ha [IpuMepe
onTUMHU3aIyu barmctuueckoro pernenus CK.
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BbInosiHeHHe KypCoBOk paboThI P. IiTowep. . 2
MHorokpurtepuaabHas
ontumu3sanms. Teopus,

BBIUMC/IEHUS ¥ TIPUIOXKEHUS:
M.: Pagmo u cBsib, 1992 (1)

[ToaroroBka K BOCTIPUSITHIO MaTepHrasa, CBI3aHHOTO C

B. W. 3anopoker. . boeBas
xapakTepuctukamu CK. Heo0x0JMMO OTBETUThL HAa BOIPOCHI,
3¢ deKTUBHOCTE CPe/ICTB

Kak Orpe/ie/sieTcsl MaKCUMasibHast JaabHOCTb CTPeJThObI, UTO

TaKoe rapaHTUPOBaHHas aTbHOCTh CTPeJbObI, U3 Yero TIOPXEHHUS ¥ GOENpUNIACOS:

; CII6.FT'TY "BOEHMEX" um. 2

COCTOMUT CUCTEMA OIIUO0K CTPesThObI, UeM XapaKTepU3yeTCs

O. ®. YcruHoga, 2006 (3)
Ka)KJjasi COCTaBJISIIOIIAs CUCTEMBbI OLLIMOOK CTpesTbOBI, 0. B. Uven
3aBHCHMbIe U He3aBUCHMbIe BLICTPeJIbl, UeM XapaKTepH3yeTcs A
[IpoekTrpoBaHUe CTBOMBHBIX
moryiectBo CK.
KOMILIeKCOB. (Teopetnueckue
OCHOBBI): M.:
MarmHoctpoenue, 1976 (3)
Wroro no pasgeny 2 4
Pazgen 3. Metoap! onTMaabHOro npoeKTupoBanusa CK u ero 3jieMeHTOB.
BrirosiHeHMe KypcoBoi paboThI B. B. IlIkBap1LioB. . AropuT™M 2
[ToaroroBka K BOCIIpUATHIO MaTeprasa, CBA3aHHOIO C OIITUMaJ/IbHOT'O 2

nipoektuporanust: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2014 (1)

A. B. Jloros, 1. U.
ITocnenoga. .
MHoOroKpuTepuanbHbIe 3a/jaun
TIPUHSTHS pelteHuit: M.:
MAKC Tlpecc, 2008 (1,2,3)
M. . OcuH. . MeTogp!
aBTOMAaTU3UPOBAHHOTO
TIPOEKTUPOBAHUS
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JieTaTe/IbHBIX armapaToB: M.:
MammHoctpoenue, 1984 (1,3)

Wroro no pasgeny 3 4
Pa3pen 4. Baniucruyeckoe NpoeKTHPOBAHHUE CTBOJIBHBIX KOMILIEKCOB.
IO. B. Uyes. .
[TpoekTupoBaHue CTBOBHBIX
HOAFOTOBKEI K BOCIIpHUATHUIO MaTepHasid, CBA3aHHOT'O C KOMII/JIEKCOB. (TEOPGTHHECKI/IE
rapamMeTpUYeCcKUM aHAU30M U CHHTe30M 00erpuriacoB OCHOBBI): M.: 4
CTBOJIbHOH apTH/ITIEPHH. MarmHocTpoenue, 1976 (3)
A.T. Benos, E. H. Hukynus,
FO. I1. CaBesnbeB. . MeTob1
OLIeHKH 3((eKTHBHOCTU
IMoaroToBka K abopatopHeiM paboram 1-4 JlefiCTBHS BOETPHUTIACOB Ha 4
CTa/Iuy IPOEKTHPOBaHUS:
BeIro/iHeHHe KypCoBoii paboTsl CII6.bI'TY "BOEHMEX" um. 6
O. ®. YcrrHoBa, 1996 (4)
Wroro mno pa3zeny 4 14
Pa3pen 5. boenpunackl peakTUBHOM apTH/I/IEPHH.
BbImosiHeHHe KypCOBO paboThI 2
[MoAroToBKa K BOCIIPUSATHIO MaTepraa, CBA3aHHOIO C S1. M. Iarnpo, I'. FO. Ma3wuHr,
yYCTPOWCTBOM ¥ METOAAMH ONTHMAaIbHOTO IPOEKTUPOBaHUS M. E. IIpyzaHukoB. . OCHOBBI
GoenpuacoB peakTUBHOW apTusiepun. OOpaTUTh BHUMaHWe | TPOEKTHPOBaHUS pakeT Ha )
Ha KOHCTPYKTHUBHbIE 0COOEHHOCTH, TePMHHOJIOTHIO, TBEPAOM TOIIHBE: M.:
OCHOBHbIE TIPOEKTHbIE MapaMeTpbl U XxapakrepucTuku HPC u Boenwuspar, 1968 (10)
PeaKTUBHBIX CUCTEM 3a/IoBOro OrHs 1, 2, 3 1 4 1oKo/ieHui
Wrtoro no pasgeny 5 4

Pazpaesn 6. ba/ymncruyeckoe NpoeKTHPOBaHUe HeyllpaB/isgeMbIX peaKTHBHBIX cHapsaos (HPC).

B. [. Kypos, FO. M.

IToaroroeka K saboparopHbiM paboTtam 1-4 o 4
HomkaHckul. . OCHOBBI
MPOEKTUPOBAHUSI IOPOXOBBIX
N pakeTHBIX CHapsiZioB: M.:

OJTOTOBKA K BOCIIPUSITHIO Marepuasna, CBI3aHHOIO C OBoporru3, 1961 (1)
MapaMeTpUIecK1M aHaNM30M U CUHTe30M GoernpuracoB 4. M. Ilanupo, T’ FO. Masusr, 3
CTBOJILHOU apTU/IJIepUHU.

M. E. IlpygHuKoB. . OCHOBBI
MPOEKTUPOBAHUS pakeT Ha
BrirosiHeHMe KypcoBoi paboThI TBEpAOM TorIHBe: M.: 5
Boenu3sgart, 1968 (10)
Wrtoro mo pazzeny 6 12
Pa3gen 7. JcKu3HOe IPOEKTHPOBaHNe 00eNPHIIACOB CTBO/ILHOM apTH/I/IEPHUH.
M. . BogonbsiHoB. . Teopus
U PacuéT apTULIepUACKUX
N cHapsigos: CIT6.BI'TY

O/ITOTOBKA K BOCTIPUSITUIO MaTepHasa, CBI3aHHOTO C " .
3CKU3HBIM TIPOEKTUPOBaHHEM O0erpUIiacoB CTBOJIBHOU BOEHMEX" um. /I. ®. 32
ApTHTEDHH, Yctunoga, 2002 (1)

B. B. IlIkBap1joB. . OCHOBEI
aBTOMaTU3UPOBaHHOTO
MIPOEKTHUPOBaHHUS
JleTaTe/IbHBIX armnapaToB:
BeIrnosiHeHue KypCcoBOro IIpoeKTa JLBI'TY "BOEHMEX" um. /1. 6
®. YcruHoBa, 1987 (1)
Wroro no pasgeny 7 38
Pa3pen 8. Bannmcrnyeckoe NpoeKTHPOBAaHHE MPOTHBOTAHKOBBIX CPE/CTB 0/IH)KHero 6osi.
BrironHeHue KypcoBoro rpoekra E. H. Hukynun, B. ®. 6
[MoAroToBKa K BOCIIPUSTHIO MaTeprasia, CBSI3aHHOTO C Pycckos, U. A. CeméHOB. .
0COBEHHOCTAMH YCTPOMCTBA, AeHCTBHS U IIPOEKTUPOBAHHS Cpepcrsa GmaxHero 60s.
PEeaKTUBHBIX IPOTUBOTAHKOBBLIX IpaHat. OGpaTUTh BHUMAHHe PyuHble rpaHaTOMETHI 1
Ha MOCTAaHOBKY 3a/:aun 6aumcTryeckoro npoektuposanus u | CII6.BI'TY "BOEHMEX" nm.
pas/IMYHbIE CXEMBI 3aITyCKa COBPEMEHHBIX 06pasioB. [. ®. YctuHosa, 2008 (3)
Wroro no pasgeny 8 7
Pa3pen 9. baiMcruueckoe NpoeKTUPOBaHHe aKTHBHO-PeaKTHBHbBIX cHapsaoB (APC).
I I
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BrironHeHue KypcoBoro rnpoekra A. M. Manupo, I'. FO. MasuHr, 6
IToAroToBKa K BOCHPUATHIO MaTepHaia, CBI3aHHOIO C M. E. IIpynxnkoB. . OCHOBBI
0anTUCTHYE CKAM TTPOEKTHPOBAHHUEM aKTUBHO-PEAKTHBHBIX NpOEKTUPOBaHUs pakKeT Ha
cHapszioB. OOpaTUTh BHUMaHNe Ha KOHCTPYKTHUBHBIE TBEP/IOM TOIIMBE: M. 1
napaMeTphl M XapaKTepUCTUKU COBpeMeHHbIX APC, Boenwuspar, 1968 (10)
MOCTaHOBKY 3afiauu Oa/mMcTuecKoro MpoeKTUPOBaHUs 10
Pa3/IMUHBIM KDUTEPUSIM U 0COOEHHOCTH ee pelleHusl.

Wrtoro no pasgeny 9 7

Pazgen 10. Oco6eHHOCTH 0a/UTHCTHYECKOTO ¥ 3CKU3HOTO0 NMPOEKTUPOBaHUsS ABHALIMOHHBIX 60M0 (AB).

BrinonneHue KypcoBoro rpoekra 4
[MToaroToBKa K BOCIIPUSTHIO MaTeprasa, CBSI3aHHOTO C A. B. Babkun, B. A.
0CcobeHHOCTAMH 0a/ITUCTUYECKOTO U 3CKU3HOTO Benzaros, E. ®. [psswos. .
e onc Ty ocoGemocT apaverpu | CPeACTER mopaxera
XapaKTep[I)/I{ZTI/IKI/I COBPEMEHHBIX 06,pa33013, HECTaHOBKy D?I%?SBI/LF;CE: g/['i;??&;z 1
3a/auM Ha Oa/IMCTUUECKOe M SCKU3HOE MPOEeKTUPOBaHMe, a 2008 (3; 99 G)y ’
TAaK)Ke Ha cofiepkaHre GaHKa MOJyJ/Ie TIpH PeleHnH STUX o
3a7ia4 B aBTOMATU3UPOBAHHOM PEXXHMe.
Wroro no pasgeny 10 5
Pazgen 11. 3cku3HOe MPOEKTHPOBaHHE 0OENMPUIIACOB PEAKTUBHOW apTH/LIEPHM.
BhITNo/THeHKe KypCOBOTO NPOeKTa B. JI. Kypos, 10. M. 6
HomkaHckui. . OCHOBBI
MIPOEKTHPOBAHUS [IOPOXOBBIX
[NoaroToBKa K BOCIIPUSTHIO MaTepuasa, CBsI3aHHOTO C PAKETHBIX CHapsifi0B: M.:
0COOEHHOCTAMU 3CKU3HOTO TipoekTupoBanust HPC. O6patuThb Oboporrus, 1961 (1)
BHUMAHHe Ha 0COBEHHOCTH 1 oTHuMs Gaumctuueckoron |- M- Hlamipo, T. 10. Masumr, 3
3CKU3HOTO 3TaroB MIPOeKTUPOBaHKsI OOETpUIiacoB M. E. TIpyauukoB. . OCHOBBI
peakTUBHOM 1 CTBOJIbHOW apTU//IepyH. TPOEKTHPOBAHI: PAaKET Ha
TBEPAOM ToIIuBe: M.:
Boennsgar, 1968 (10)
Wroro no pasgeny 11 9

Pa3pen 12. O0mue Bonpochl NPOEKTHPOBAHUs 00ENPHUITACOB CTBO/IbHON M PeaKTUBHOW apTU/UIEPHH.

BEITo/IHeHKe KypCcOBOTo TIPoeKTa P. IliTowep. . 8
MHorokpurepuaabHas
ontumusanus. Teopus,

IToaroroBka K BOCHPUATHIO MaTepyasia, CBI3aHHOIO C BBIHC/IEHMIS U TPUIOKEHITA:

00IMMU BOTIPOCAMK TIPOEKTUPOBaHUsI OOerpuIiacoB M.: Pagyio 1 ceaisk, 1992 (1)

CTBOJIbHOM 1 peakTUBHOM apTu/uiepur. O6paTyTh BHUMaHHe A. B. Jloros, 1. . 2

Ha MHOTOKPUTEPUATBHOCTb 3TUX 33/ia4 U MeTO/bl UX Ilocnenosa. .

pelleHNs B yC/IOBUSIX HeOMNpe/ie/IeHHOCTH. MHOFOKPHTEpHaHbHHf 3afadn

TIPUHATHS peleHui: M.:
MAKC Ilpecc, 2008 (1,2,3)
Wroro no pasgeny 12 10
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IIpunoxenue 3
K paboueii mporpaMme qUCIHTLTHHBI
CHCTEMBI ABTOMATH3UPOBAHHOTI'O ITPOEKTUPOBAHUSI TA3BOJUHAMUWYECKHNX NMITY/IbCHBIX YCTPOUCTB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

*  KOJJIOKBUYM;

e KypcoBas pabora;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e KypCOBOW IPOEKT;

¢ BOMPOCHI K 3K3aMEHY;

e uddepeHMPOBaHHBIN 3a4eT;

* 9K3aMeH.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPaBWILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Konnoxkeuym
TTpOBOAMTCS TI0 pe3y/ibTaTaM TIPOIIeANMX TeM. ATTeCTOBLIBAETCS CTYAEHT, 00HAPY>KUBIIIHH 3HaH1e
OCHOBHOT'O TIPOM/IEHHOr0 yueOHOro MaTepuasa B 00bemMe, He0OX0[UMOM /IS jabHelIeld yueosl.

KypcoBas pabora

KypcoBasi paboTa Ipe/icTaB/IseTCs B [IeUaTHOM opMe. 3aiura KypcoBOM paboThI TPOXOJUT B hopMe
[IOKJIa/la CTY/IeHTa I10 BLITOJHEHHO paboTe ¥ OTBETOB Ha BOITPOCHI IperogaBaTe/is.
Kputepun olieHMBaHUsI KypCOBOM paboThI:
* COOTBETCTBUE COJIEP>KaHUs 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYTUIEHHN OT TEMBI;
* COOTBETCTBUE 1Ie/IAM U 337IauaM JJUCIUTTUHEI;
* IOCTAHOBKA MPO6/IeMbl, KOPPEKTHOE U3/IOXKEHHUEe CMBIC/IAa OCHOBHBIX HAyUHBIX U/IEH, UX TeOPETHUEeCKOe
000CHOBaHNe U 00bICHEHHUE,;
* JIOTUYHOCTD U TI0C/Ie[J0BATe/IbHOCTE B U3/I0’KEHHU MaTepualia;
* criocoOHOCTH K paboTe ¢ MUTepaTypHBIMUA UCTOYHHKAMU, VIHTepHET-pecypcamu, CIIpaBOYHOU U
SHLMKJ/IONe e CKOM IUTeparypou;
* 00beM UCCIIeIOBAHHOM JTUTEPATyPhl U PYTHX UCTOUHUKOB WH(OpPMAIIIY;
* BJIaJIeHHe WHOCTPAaHHBIMU SI3bIKaMHM, UCIIO/Ib30BaHNe MHOCTPAHHBIX UCTOUHHKOR;
* c1I0COBHOCTH K aHaM3y U 00001TieHII0 MHGOPMAI|MOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0630pa COCTOSTHHUS
BOITPOCa;
* yMeHWe U3BJ/ieKaTh MH(OPMALHIO, COOTBETCTBYIOILYIO TIOCTaB/IeHHOM TIe/H, U TiepepacripeesisiTh
nHdopMaluio;
* HABBIKU [JITAHUPOBAHUS U YIIPaB/IeHUs BDEMEHEM TPU BBITIOTHEHUH pPabOoThI;
* 000CHOBAaHHOCThH BLIBOJIOB;
* Ha/IMUMe aBTOPCKOM aHHOTAI[|K K pedepary;
* IPaBU/ILHOCThL O(hOpMIeHHst (COOTBETCTBHE CTAHAAPTY, CTPYKTypHast YIIOpsiIOUeHHOCTh, CCHUTKH, I[UTATEHI,
TaO/MLIBI U T.1.);
* cobnmogeHre ob6beMa, PUGTOB, UHTEPBAJIOB (COOTBETCTBHE OGOPM/IEHUS MTPaBUIaM KOMITBIOTEPHOTO Habopa
TeKCTa).

3armura KypcoBou paboThl OIIeHUBAETCS OIIeHKaMU «OT/IMYHO», «XOPOIIIO», «yIOBIeTBOPUTETHLHO» U «HE
3aIUTH».

OcHOBO#1 117151 OTIpe/ieieHust OLIEHKH CTY>KUT YPOBEHb YCBOEHHSI CTYIEHTOM MaTepuasa, peyCMOTPEeHHOTO
yueOHOI MporpaMmon AUCIIUILTHHEL.

— OLIEHKH «OT/IMYHO» TI0 UTOTaM 3aIl[UThI KyPCOBOW pabOThI 3aC/TyKUBAET CTYJEHT, 0OHAPYKUBIIUHN MTPH
OTBETax Ha BOTIPOCKI BCECTOPOHHEe, CUCTEMAaTHUeCKOoe U TyOoKoe 3HaHHe yueOHO-TIPOrpaMMHOI0 MaTepHarna,
BBIMOJTHUBIIINI KYPCOBYIO paboTy 6e3 oImmbOoK U B MOJHOM 00beMe, TIPe/ICTABUBIINI MOSICHUTETbHYIO 3alHCKy
0(OopM/IEHHYO B COOTBETCTBUU C [IEHCTBYIOIUMU TpebOBaHUAMUY;

— OL|EHKH «XOPOIIO» 10 UTOTaM 3allUThl KypCOBOM PabOoThI 3aC/Ty)KMBAeT CTYJeHT, 00Hapy KUBILHA TIOJTHOE
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3HaHWe YueOHO-TTPOrpaMMHOTO MaTepHaJia, BBITIOHUBIINN KypCOBYIO paboTy 6e3 oIMOOoK U B TOJTHOM
o6beMe, Mpe/ICTABUBLINI MOSCHATEIBHYIO 3aMKUCKY COZIEPIKALIYI0 He3HAUUTe/IbHbIE OTCTYI/IEHUS OT
JeHCTBYIOIMX TPeOOBaHUI U TIOTPEIIHOCTH 0(OPMIIEHHS;

— OLIEHKH «Y/IOB/IETBOPUTEILHO» TI0 UTOTaM 3all{UThl KypCOBOW pabOThI 3aC/Ty>KUBAET CTY/AEHT, 0OHAPY>KUBLIMIH
3HaHWE OCHOBHOTO y4eOHO-TPOrpaMMHOT0 MaTepuasa B 00beMe, He0OOXOAUMOM /IS AabHelIel yueObl u
TpeJCTosIIel paboThI 1Mo MpodeCcCry, BHITIOHUBIIHMN KypCOBYHO paboTy 6e3 oliMb0oK U B IOJHOM 00beMe,
TNpe/ICTaBUBLINI TOSCHUTE/IBHYO 3aIMCKY COZIepIKalllyt0 Cephe3Hble OTCTYIIEHUS OT JeHCTBYOIUX
TpebOBaHM U CyIL|eCTBEHHbIE MOTPELHOCTH 0(OPM/IEHNS;

— OL[EHKA «He 3alIUTU/» 110 UTOraM 3allliThl KyPCOBOM pabOoThI BLICTAB/ISIETCS CTY/EHTY, 0OHapy)KUBILIEMY
npo6esibl B 3HaHUSIX OCHOBHOTO y4ueOHO-ITPOrpaMMHOI0 Mateprasia U MaTepUasioB TPeCTaB/IeHHOW UM
KyPCOBOW paboThl, I0MyCTUBLIEMY MPUHLIMIHAIbHBIE OIIMOKY TPU OTBETAaX Ha BOMPOCHI NperozaBaresis. Kak
TIPaBUJIO, OLIEHKA «He 3aLlUTU/I» CTABUTCS CTYZIeHTaM, KOTOpbIe He MOTYT MPOJO/DKUThH 00yueHHe U
MPUCTYTIUTH K TIPO(heCCHOHATBHOM JIeaTe/TbHOCTH 10 OKOoHYaHuU BI'TY 6e3 [0MoMHUTebHBIX 3aHATHH 110
COOTBETCTBYIOLIEH AVCLIUIUINHE.

KypcoBasi paboTa He MOXKeT OBITb MPUHSTA K 3aIKTe B CIeYIOMINX CyYasix:

* HECOOTBETCTBHE BapyaHTa 3a/|aHusl, Halnnyre OmrOOoK B pacyeTax;

* HU3KOe KaueCTBO rpaduueckoro Marepuasa rosiCHUTeIbHOMN 3aricky (HeBepHBIM BEIOOp MacmiTaba
yepTexel, OTCYTCTBYE YKa3aHWs eVHUL] W3MepeHus Ha Tpadrkax);

* OTCYTCTBHE HEOOXOJUMBIX Pa3fiesios;

* OTCYTCTBHE HEOOX0MMOro rpagyecKoro MaTepuaa;

* U T.IL

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
Pa3men 1. Pa3BuTre pOEKTHOM [lesITeTbHOCTH Ha OCHOBE CUCTEMHBIX ITPHUHITUIIOB.
1. B uem npuHLIMITHA/IEHOE OTIMYME KJIaCCUUeCKOl )OPMBI TTPOEKTUPOBAHUS OT KyCTapHO-
peMec/IeHHUYeCKOI?
2. B yeM npyHLMNMAaABHOE OTJIMUKE CUCTEMOTEXHUUECKOH ()OpMBI IPOEKTHPOBaHUS OT KJlaCcCUYeCKOi
(uepTexxHO1)?
. B uem cyThb cucTeMHOro nozxo/ja K MpoeKTHPOBaHUI0?
. [lonsTHe ciioxHO# crucTeMbl. Posb ydeTa cBsizeit MeX/ly 37ieMeHTaMU CUCTEMBI.
. CHapsi/l KaK 3JIeMeHT CHCTeMBI «CTBOJI- 3apsifi- CHapsi/i».
. Cunepretuyeckuti 3¢¢exT. [Ipumepsl.
. [Ipumep nogxoza K npoektrupoBaHro OPC ¢ K1acCUUecKrX MO3ULIUK U C TIO3ULIMK CUCTEMHOI'0 MOJX0/a.
. B uem oTnmume 3afjaun aHanM3a OT 3aJ,@a4u CUHTe3a
. Ob00I1eHHAst TOCTAHOBKA 3a/1aua MPOEKTUPOBAHMUS.
10. B yem cMbIC/ U 1je/Tb TPOEKTHOTO MOKCKa?
11. TIpo6embl peliieHUst 3a/1aul BEKTOPHOW ONTHMH3aIIWH.

OO U~ W

Paszen 2. BoeBbie cBoiicTBa cTBobHBIX KomiiekcoB (CK). Ouenka addexruBHocTH AerictBus CK.

1. [TepeunciuTe CBOMCTBAa OCHOBHOIO Ha3HaueHMs, XapaKTepu3ytolye 3(pPpeKTUBHOCTb [eMCTBUS CTBOMBHBIX
KOMIL/IEKCOB.

2. MeToppl CKansipy3alivy roka3saresist 3¢hGeKTUBHOCTH.

3. UTo Takoe rapaHTUPOBaHHAs /IaTbHOCTh CTPEIbObI?

4. VI3 4ero COCTOUT CHCTeMa OLITMOOK CTPesbObI?

5. UeM xapaKTepu3yrOTCs epBasi U BTOpasi IPYIIbl OIHUO0K?

6. Uto xapakrepu3syeT KO3hPULIMEHT KOppe/siLyK 1 TpeboBaHUs K HeMy'?

7. 3aKOHBI TIOpakeHusi. B uem ripermylIiiecTBa U HeIOCTATKH MCTIO/B30BaHUS TIPHUBEIEHHON 30HBI TIOPaXKEeHUSI?,
TNIpYBe/leHHbIX pa3MepoB Lien?

8. TToueMy CTOUMOCTb pellleHus 60eBo 3a/1aul MOXKHO PaCCMaTpPUBATh Kak 0000I[eHHBIN MTOKa3aTelh

3¢ (peKTUBHOCTY CTBOJIBHBIX U PEAKTUBHBIX KOMIUIEKCOB?

9. B uem ocobeHHOCTH oTpe/iesieHust HeoOOX0MMOT0 KOJTHUeCTBa O0OerpracoB Ha MopakeHHe TaHKa?, Ha
TOopa>keHHe BO3ZYIITHOM 1Ie/In?, Ha TIopaykeHre Hab/roaeMbIx 1ieielt tuma omuuaax, JOT, [J30T?, Ha
ropakeHre HeHa0JTFJaeMbIX Lesiei?

10. Kak MO>)KHO yuecTb I10TepU OT [IPOTHUBO/eHCTBUS IPOTUBHYKA B ONITUMU3AL[MOHHBIX 3a/ayax?

Pasgen 3. . MeToab! ontuManbHOro npoekruposanus CK u ero sjeMeHTOB.

1. TTocTaHOBKa 3a/1auvt BBIOOpa ONTUMATBHOTO Oa/UTUCTHUECKOTO PerleHust [/isi 00erpuIiacoB CTBObHOM
apTU/UIepuHu.

2. B uem 0cobeHHOCTHY BBIOODA 1ie/1eBOM QYHKIMN?

3. B ueM 0co0eHHOCTH ()OPMHUPOBAHKUS BEKTOpA OIPaHUUEHUM U BEKTOPA CUTYaLIH?

4. OTobpakeHHe MPOEKTHBIX PEIIeHHH B TPOCTPAHCTBE KPUTEPHUER.

5. TloHsiTHe TpaHUILIBI HEY/TyUIllaeMbIX BapHaHTOB. [lapeTo onTuManbHOCTD (Tpaduueckast MIHTEPIIPeTarus).
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6. Kak Ha npaktuke nocrpouts [lapeto rpanuiy?

7. UTO Takoe TeXHUYeCKUI PUCK?

8. Kak rcnosb3yeTcst KpUTepril TeEXHUUeCKOTO pycKa IpyU 000CHOBAaHMH BbIOOpPAa KOMIIPOMMCCHBIX BADHAHTOB
peleHus?

Pazgen 4. Bannvictrueckoe NpoOeKTUPOBaHKE CTBOJIbHBIX KOMITJIEKCOB.

1. Ha3oBWTe THUMWYHBIE 33/1auM, PelllaeMble B paMKax [IporpaMMbl BOOpY>KeHHs Ha Ovkaiiime 10 jeT.

2. B ueM 0COOGEHHOCTb TIOCTAHOBKH «3a/1auM 3aMeHbI» 00pa3iia BOOPYKeHUs ?

3. B uemM 0c06EHHOCTB MOCTAHOBKHM 33/1au¥ BBIOOPA OMTUMA/IBLHOTO THIa’Ka BOOPY>KEHUS?

4. OcobeHHOCTY TIOCTAHOBKH 3aZiauy BeIOOpa OaiMcTyeCckoro peleHus /i71s TI0feBoro opyausi. BoiparkeHne
JL7IsT 11e/1eBOM (DyHKIUU?

5. OcobeHHOCTH MOCTaHOBKHM 3a/]au BEIOOpA 0a//IMCTUUECKOTO pellieHus /151 6poHeOOMHbIX CHAPSIOB.
BripakeHue 1151 LiesieBoi QyHKLMY.

6. OCcoOeHHOCTH TTOCTAaHOBKH 3a/Iauul BEIOOpa 6a/UTMCTHUEeCKOTO PeIleHus [isi 3eHUTHBIX CHapsiZ[OB.
Bripakenue 1151 LiesieBoi GyHKLMH.

7. Ha3zoBuTe rpuMepHBIN MOAY/IBHBIN COCTaB MPOrPaMMHOT0 0becrieueHHst BLIOOpa 0a/uTMCTUUECKOTO PeLIeH s
Z71si DOErpUIiacoB CTBOJBHOM apTU/IEPHH.

8. HapwucyiiTe 6710k cxeMy onTHMU3aLUK Oa/UTUCTHUECKOTO PellieHust [jisi 60erpUIiacoB CTBOIbHOMN
apTWIJIepUH.

9. Kak peanmm3yeTcst 3a/ja4a criHTe3a 6a/UTMCTHUECKOTO PellleHrsT MEeTOOM aHaiu3a?

Pasgen 5. boernpumackl peakTHBHOM apTU/JIEPUU.

. [Touemy B KoH1le 19 Beka peakTuBHbIe cHapsAabl (PC) cHUMaIOTCs ¢ BOOpY)KeHHsl BO BCeX apMUsiX Mupa?
. PaBoThI 0TEUeCTBEHHBIX YUEHBIX TI0 CO3/IaHHIO HOBBIX MOPOX0oB s PC.

. B ueM KOHCTPYKTHBHBIE 0COOEHHOCTU ¥ 0COOEHHOCTH (YHKIIMOHUPOBaHusi PC?

. OcHoBHble TTX PC Bpemen BOB u coBpeMeHHbBIX 00pasLioB.

. Uto Takoe TsAra Kamepsl C coryioM JlaBansa?

. I3 Kakux ycioBuii BoibupaeTcst popMa TOTIMBHBIX 3apsioB Ass PC?

. 1551 uero Ha 60eByt0 yacTh PC Ha/leBalOTCS TOPMO3HBIE KOJIbIIA?

. Ocobennocty BHelHel banmictrku HPC.

. Bnusinue TAroBoOpY)XeHHOCTH Ha KyUyHOCTh CTpesib0bl PC.

10. Ha3oBuTe reomerprueckye ¥ MacCcoBble nnapameTpsl PC.

11. OcobeHHOCTH U3MeHeHHs JaBeHus B Kamepe cropanus PC.

12. MakcumasibHas ckopoctb PC. @opmyna L{ronkoBckoro.

13. Breipaxkenue st Taru apuraresisi PC ¢ coniom JlaBans.

14. TTonsitue 3(pPeKTUBHOM CKOPOCTH UCTEUEHUS U3 COTI/IA.

15. BeipakeHue 111 CeKYHAHOTO pacxoga.

16. TTapameTp ITobenoHocIIeBa. 3HaueHre napametpa [TobefoHOCIEBa /7S YC/IOBUM TOPeHUs TI0 BHYTPEHHUM
Y Hapy>KHbIM OUepTaHUsIM TOIJIMBHOTO 3apsifia.

17. Jomyctrmoe 3HaueHyre rapamerpa [TobegoHoceBa.

18. KoadduimeHT 3arnonHeHYs TIONIEPeYHOr0 CeueHus TOT/TMBOM.

19. [TapameTp 3p0O3MOHHOIO FOPEHUS U ero BIWsSIHAE Ha MaKCUMaJ/IbHOE JlaB/ieHue B KaMepe JBUrare/is.

O OoONDOUTA, WN -

Pasgen 6. banmictryeckoe MPoOeKTUPOBaHYEe HeyTpaB/isieMbIX peakTUBHBIX cHapsgoB (HPC)1. IToctaHoBKa
3aiauu bancTHueckoro npoektTupoBanus HPC i HeorpaHUUeHHOTO 110 JiiHe 0b6pasiia, A1 obpasiia
OrpaHUYeHHOM [JTMHBL, [/ 00pa3ia ¢ 3a/JaHHbIM BpeMeHeM IOpeHust 3apsifa.

2. MaccoBoe ypaBHeHHe

3. M3MeHeHMe 0a/UTMCTHYECKUX U KOHCTPYKTUBHBIX TTapAMETPOB CHapsi/ia C IJIMHOMW 3apsifa.

4. YcioBre MaKCUMa/bHOM [JaTbHOCTH CTPE/IbOBI.

5. [Touemy KpuBast MacChl TOIJIMBA MMeeT OIITUMYM OT JJIMHBI 3apsaa?

6. [ToueMy KprBasi MaKCHMaIbHOW CKOPOCTH U JA/IbHOCTH CTPeIbObI UMEIOT ONITUMYMY OT ZJTUHBI 3apsijja?
7. IloueMy ONITUMYMBI KPHUBBIX MacChl TOTI/IMBA, MAaKCUMa/IbHON CKOPOCTH U [JaIbHOCTH CTPeIbObl CIBUHYTHI
JPYr OTHOCUTEJIBHO Jpyra?

8. IToueMy UMEIOTCSI ONTTUMYMBI MacChl TOTIJIMBA, MaKCUMaJIbHON CKOPOCTH U JJAILHOCTH CTPEIbObI OT
pabouero JiapfeHus: B KaMepe CropaHusi?, OT rapaMeTpa 3PO3UOHHOTO TOPeHus?

9. Kak cBsi3aHBI pa3Mepbl TOPOXOBOM IIAIITKH C IJIOTHOCTBIO 3apsikaHUs (K03 HUIIEeHTOM 3ario/THeHUs
TOMNEePEeYHOro CeUueHus: TOTIMBOM)?

10. Kak paccuurars AJMHy 1osie3Hou Harpy3ku PC?

KypcoBoii npoekT

KypcoBotii ipoeKT TipefcTaBsisieTcst B TleuaTHOU (hopMe. 3aifuTa KypCOBOTO MPOEKTa POXOAUT B (hopme
ZTOKJIajia CTy/IeHTa T10 BLITIOJIHEHHO!M paboTe 1 OTBETOB Ha BOTIPOCHI MPETIo/iaBaTelIs.
Kputepun orieHUBaHUs KYPCOBOTO MPOEKTA:
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* COOTBETCTBUE CO/IEP>KaHUs 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYTUIEHHH OT TEMBI;

* COOTBETCTBHE LIeJIIM M 3a[a4aM JUCLIUILIUHEI;

* TIOCTAaHOBKA MPO00JIeEMbI, KOPPEKTHOE M3/I0KEHNE CMbBIC/IAa OCHOBHBIX HAyUHBIX U/IEH, UX TEOPETUUECKOe
000CHOBaHNe U 00bICHEHHUE,;

* JIOTUUHOCTD U M0C/Ie[J0BAaTe/IbHOCTh B U3/I0KEHUH MaTepUara;

* CIIOCOOHOCTH K paboTe C IMTepaTypHbIMHA UCTOYHMKAMHU, VIHTepHeT-pecypcaMu, CIIPaBOYHOM U
SHLMKJ/IONEeNYeCKOM IUTepaTypou;

* 00beM UCCIeIOBAHHOM JIUTEPATyPhl U APYTUX UCTOUHUKOB WH(OpPMaIIIY;

* BJIaJieHHe MHOCTPAaHHbIMU SI3bIKaMHM, UCITO/Ib30BaHNe MHOCTPAHHBIX UCTOUHHKOR,

* CIIOCOOHOCTH K aHaM3y ¥ 0000111eHHnI0 MHGOPMAalIMOHHOTO MaTepuasa, CTeleHb TOIHOTHI 0030pa COCTOSHYS
BOIMpOCa;

* yMeHHe U3B/1eKaTh MH(GOPMALIMIO, COOTBETCTBYFOIIYHO I0CTaB/I€HHOM 181, U TIepepacipee/isaTh
nHdopMalIHio;

* HABBIKY MJITAHUPOBAHUS U YTIPaB/IeHUs BPEMEHEM TPU BBITIOTHEHUH pPabOoThI;

* 000CHOBAaHHOCTh BLIBO/IOB;

* Ha/IMUMe aBTOPCKOM aHHOTAIMU K pedepary;

* NMPABWILHOCTB 0(hopMIIeHHs (COOTBETCTBUE CTAHJAPTY, CTPYKTYPHasl YIOPsAJ0UeHHOCTb, CCHUIKH, IJUTATHI,
Tab/IMLIBI U T.1.);

* cobmozieHre oobema, IpUGTOB, MHTEPBAIOB (COOTBETCTBHE 0(OpM/IeHHs IIpaBUIaM KOMIIbIOTEPHOIo Habopa
TEeKCTa).

3amra KypcoBOro MpoeKTa OLIeHMBAeTCs OLIEHKAMM «OTJIMUHO», «XOPOILIO», «Y/OBI€TBOPUTEIBHO» U «He
3aLLUTHII».

OcHOBO}# 1151 oTIpefiesieHUs OL|eHKH CJTY’KUT yPOBEHb YCBOEHHS CTY/IeHTOM MaTepuasa, pejyCMOTPeHHOT0
yueOHOW MpOrpaMMOM JAUCIUTIIAHBI.

— OL|eHKH «OT/IMYHO» TI0 UTOTaM 3all{Thl KyPCOBOTO MPOEKTA 3aC/Iy’KUBAET CTY/eHT, 00HapyKUBIIWI MPU
OTBeTax Ha BOIIPOCHI BCECTOPOHHEe, CUCTeMaTHueCKoe 1 Iy0oKoe 3HaHHe y4eOHO-TIPOrpaMMHOT0 MaTepHana,
BBITIO/IHUBIINI KypCOBOM NPOEKT 6e3 OIMOO0K U B TIOTHOM 00beMe, TPeCTaBUBILHIA TIOSICHUTETBHYIO 3aITUCKy
0(hOpPMJ/IEHHYIO B COOTBETCTBUHU C [IeUCTBYIOIIMMU TPeOOBAHUSIMUY;

— OLIEHKH «XOPOLLO» 10 UTOTaM 3allyThl KyPCOBOTO TIPOEKTA 3aC/y>KUBaeT CTYeHT, 0OHapyKUBLLIHMM TIOTHOE
3HaHWe y4eOHO-TIPOrpaMMHOT0 MaTepuasa, BbITOJHUBIINN KypCOBOM MPOEKT 6e3 OIIMOO0K U B TIOTHOM 00beMe,
TIpe/|CTaBUBLINI MTOSICHUTEBHYIO 3aIMCKY COZieprKalllylo He3HauuTe/IbHble OTCTYIUIEHHS OT [IeMCTBYIOIINX
TpeOOBaHMUI U MTOTPEIIHOCTH 0(hOPM/IEHHUS;

— OLIEHKU «Y/IOBJIETBOPUTETLHO» TI0 UTOTaM 3alllUThl KYPCOBOTO TPOEKTA 3aCTY>KUBAET CTY/IEHT,
00OHAPY>KUBIIIMI 3HaHKE 0OCHOBHOTO Y4eOHO-TTPOrpaMMHOT0 MaTepuasia B 00beMe, He0OX0[UMOM JIJist
JanbHelel yuebpl 1 TipefcTosiiield paboThI 1O MPoQeCcCry, BHIMOMHUBIINN KypCOBOM NPOEKT 6e3 OImboK U B
MOJTHOM 00BeMe, TIPe/ICTaBHUBIINI MOSICHUTETBHYIO 3alIUCKY COJIepIKallyi0 Cephe3HbIe OTCTYTI/IEHUSI OT
JeHCTBYIOIMX TPeOOBAHUI M CYIL|eCTBEHHbIE MOTPEIIHOCTH 0()OPMIIEHHS];

— OL|EHKA «He 3aIlUTU/» TI0 UTOTaM 3alllUThl KyPCOBOTO MTPOEKTA BBICTAB/ISETCS CTYJEHTY, 0OHapY>KUBLLIEMY
npo0erbl B 3HAHUSX OCHOBHOTO y4eOHO-TIPOrpaMMHOI0 MaTepyasa i MaTeprasioB NpefCTaBIeHHOW UM
KypCOBOM paboThl, 0MyCTHBIIEMY PUHIMIMAIbHbIE OIIMOKY IPYU OTBETaxX Ha BOIPOCHI IperofaBaresis. Kak
MIPaBUJIO, OL[eHKA «He 3aIlJUTH/I» CTABUTCS CTYJIeHTaM, KOTOpbIe He MOTYT TIPO/IOJDKUTE 00ydYeHue Uin
MPUCTYTIIUTH K TIPO(eCCUOHAIBHOM [1eaTe/TbHOCTH 10 OKOHYaHuU BI'TY 6e3 Z0MoTHUTeNbHBIX 3aHATHH 110
COOTBETCTBYIOLLeH JUCLIUIIIHE.

KypcoBoii IPOEKT He MOXKET ObITh TIPUHSAT K 3all[UTe B CAeAYIOMIUX C/TyYasix:

* HECOOTBETCTBHE BapHaHTa 33/[aHus1, HaJTMUMe OMMOOK B pacyeTax;

* HU3KOe KaueCTBO rpaduuecKoro Marepuasa MmosiCHUTeILHOMN 3armicKy (HeBEePHBIN BRIOOD MaciiTaba
yepTeXkel, OTCYTCTBUE YKa3aHUS eJUHUL] M3MepeHus Ha rpadukax);

* OTCYTCTBUE HEOOXOJUMBIX Pa3/iesioB;

* OTCyTCTBUE He00X0AMMOT0 TpaduueCckoro MaTepuarna;

* U T

Bonpocs! K 3k3aMeHy
Pasgen 7. DcKu3HOe NTPOEKTHUPOBaHNe OOENPUIIaCOB CTBOJILHON apTH/ITIEPUH.
1. TTocTaHOBKa 3a/jauu BeIOOpa onTuMansHoro 0bmuka O®C (3CKU3HBIN YPOBEHb ).
2. HasoBute ocHOBHbIE 0COOEHHOCTHM MaTeMaThyecKoro onucanus ¢GyHkionuposannsi OPC Ha 3CKU3HOM
YPpOBHe.
3. O6ocHYy#Te BEKTOP ONTHMU3HPYEMBIX ITapaMeTpoB 1pu GopmupoBanuy obmka OPC.
4. ObocHyliTe BeKTOp OrpaHnueHuii nmpu popmupoBannu 06smka ODC.
5. TIpeasioxxute psif KpUTepreB B KauecTBe LesieBoi QyHKUWH 1py ¢opmupoBanuu o6ska OBC.
6. ObocHyliTe MUHUMAJBHBIN HabOp MOZyselt A/is pellieHust 3ajaudl onTuMu3aun 06mka OPC.
7. Tlpeanoxxute anroputm (6/10K-CXeMY) pellieHus 3a1aud onTUMu3anuy oommuka ODC,
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8. [aiiTe noHsiTHE pacueTHOU Macchl Kopiyca OPC.

9. Kak omnyaetcs yeptesxHas macca kopryca O®C oT pacueTHON?

10. ITonsiTHE Mpefie/IbHO BO3MOXKHOI'O [I0ITyCKa Ha MacCy KOpIlyca CHapsija.

11. SxoHOMUYeCKH BLITOAHBIN AOMYCK Ha MacCy CHapsia.

12. TTpobnema HeucripaBuMoro opaxka o macce aas OPC, ast GpoHeOONHBIX CHAPSIOB.

13. M306pa3urTe 3MM0pPy MacCOBBIX [IOMyCKOB Ha Kopryc OdDC.,

14. Kak BivsieT KaueCTBO CTAHOYHOI'O MapKa Ha 5KOHOMUUECKU BBITOHBIN JOMYCK?

15. Kak BiMsieT KBa/MTeT Ha CBOOO/IHBIE Pa3Mephl Ha KOJIMUeCTBO HEUCITPaBUMOro Opaka?

16. Kak onpegenuTh ce6eCTOMMOCTh €IUHHULIBI TPOAYKLIMY C YUeTOM UCTIPAaBUMOTO U HEUCIIPaBUMOTo Opaka Ha
kopnyc ODC?

17. Kak paccuuTarh KOJIMYeCTBO UCIIPABUMOTO Opaka Ipy CMeIeHUH TIoJs A0y CcKa?

18. ITocTaHOBKa 3aJjaull 000CHOBAHUS pa3MEPHBIX ¥ MAaCCOBBIX [IOMYCKOB MPH M3roToBeHnn Kopryca OPC,
MOJYJIbHBIN aHaIu3.

Pa3zen 8. BannucTuueckoe MPOEKTUPOBAaHUE TIPOTUBOTAHKOBBIX CPEZCTB O/IMKHEro 005l

1. Korza mosiBU/IMCh IPOTHBOTAHKOBBIE CpeicTBa OvxHero 60s?

2. OcobeHHOCTH QPYyHKLIMOHUPOBAHUS U KOHCTPYKLIMH TTPOTHBOTAHKOBBIX peakTUBHBIX rpaHar (T117).
3. OcobeHHOCTH (YHKI[MOHHUPOBaHUS U KOHCTpyKimu ITTYPC.

4. OcobeHHOCTH MMOCTAHOBKY 3a/iaur 0a/I/IMCTUYeCKOro poeKTrpoBanus 1T

5. B ueM 0CHOBHOI HeZJOCTaTOK KOHCTPYKLMH ONTUMAa/ILHOrO N0 Vmax BapuaHTa [11™?

6. B uem 0CcOOEHHOCTH a/IrTOPUTMa OTIpeZie/IeHHs] OCHOBHBIX KOHCTPYKTHBHBIX TIapaMeTPOB PaljuOHAILHOTO
BapuanTa I1I'?

7. Knaccudwukauus 6anmmcTuyeckux cxem mycka I1T.

8. OcobeHHOCTH PeaKTUBHOM CXEMBI My CKa.

9. OcobeHHOCTH aKTUBHO-PEAKTUBHOM CXEMBI ITyCKa

10. OcobenHocTr KOHCTPYKLMH I ¢ MasbIM IeMaCKUPYIOLLMM /1eCTBUEM.

Pa3nen 9. banmucTudeckoe NpoeKTHPOBaHKe aKTUBHO-peaKTHUBHLIX cHapsizioB (APC).

1. B yeM ocHOBHBIE 0C00eHHOCTH QYHKIIMOHUPOBaHUS M KOHCTPYKLIMM aKTMBHO-PEaKTUBHBIX CHAPSZOB
(APC)?

2. Kak mensieTcsi ckopoctb APC Ha nosete?

3. B KakvX TOUKaxX TPAaeKTOPHU U NMoYeMy HeoOXoiMMo TpoBepsATh ycTounBocTh APC Ha nonete?

4. B KakKuX TOUKaX TPaeKTOPHHU U TIoueMy HeoOX0ZMMO TPOBepsTh HarpaBieHHOCTh APC Ha monete?

5. Ilepeuncivre OCHOBHBIE KOHCTPYKTHBHBIE rapameTpsl APC.

6. CchopmMynupy¥iTe MOCTAHOBKY 3aJjaudl Oa/l/TICTUUECKOro TTpoeKTHpoBaHusi APC 1o KpUTeputo
MaKCHMaJIbHOM /Ja/IbHOCTH CTPesibOBbl, 110 KPUTEPHIO MaKCUMalbHOM KyYHOCTH CTPesIbObl.

7. OcobeHHOCTH a/ropyuTMa OanmMcTrueckoro rmpoekTupoeanusi APC. Biiok cxema BbIOOpa ONTUMAIbHOTO
BapHaHTa.

Pa3zzen 10. OcobeHHOCTH HA/TTUCTHUECKOTO U 3CKU3HOTO TIPOEKTUPOBAaHUS ABHAIMOHHBEIX 60M6 (AB).

1. CopmynupyiiTe 3afauy MUHUMH3aLMU HapsiJa CpeiCTB Mpy 000CHOBaHWH Kairbpa aBUaliMoOHHBIX 60MO
(AB).

2. OboCHYyHTe CTOMMOCTHOM KpUTepui Mpu BeIOOpe Kanubpa AB.

3. B ueM 0c0OEHHOCTL KOHCTPYKIMU U (DYHKIIMOHUPOBAHKS 3a’KUTaTeTbHBIX aBUAIMOHHBIX O0ENpUIiacoB
(3AB) npu UX TPaHCIIOPTUPOBKE Ha BHELIHEN MOJBECKe caMoJIeTa HOCUTeNS?

4. TTocTaHoBKa 3aJjauy BbIOOpa ONTHMAa/bHBIX KOHCTPYKTHUBHBIX NTapaMeTpoB 3AB Ha 3CKM3HOM ypoOBHe.
BekTop onTMMH3UpyeMbIX I1apaMeTpOB, BEKTOP OrpaHWYeHUH, MOAY/IbHBINA aHa/Iu3.

Paszen 11. DcKu3HOe MPOEKTUPOBAHNE OOENPUIIACOB PeAKTUBHOM apTH/IIEPUH.

1. B TeueHue Kakoro BpemeHu (B cpeaHemM) 6oepast yacTb U cteHKu asuraresist HPC (APC) nogsepraroTcst
WHTEeHCUBHOMY TEIVIOBOMY BO3EUCTBUIO?

2. B yemM oCcHOBHBIE 0COOEHHOCTH TeT/I000MeHa B BEICOKOCKOPOCTHBIX MOTOKAX?

3. B ueMm ocHOBHBI€ TTO/IOKeHUS aHamoruu PeliHombca?

4. B uem ¢u3nueckuii cMbica kputepusi [lpanamisa?, kpurepusi CTaHTOHA?

5. UTo Takoe Temrieparypa BOCCTaHOB/IEHUS?

6. Koryia He0OX0JMO YUUTBLIBATh TYYHUCTYHO COCTABJISIONIYIO B KO HUIIMEHTe TETI00TAauM?

7. Kak y4uThIBaTh TEIJIOBOE COCTOSIHUE KOHCTPYKLMU IIPU OLIeHKe ee IIPOYHOCTU?

8. Kak onpefieTh pacueTHYIO Harpy3Ky rmpu 000CHOBaHUM TTapaMeTPOB Pe3b0OBBIX COeMHEHUI PeaKTUBHBIX
CHapsijoB?

9. CchopmynupyiiTe 3aauy obocHoBaHust 06/1vka HPC Ha 3CKHU3HOM YpPOBHE.

10. CchopmupyiiTe CUCTEMY OrpaHUueHuH rpu 060cHoBaHUM 00/1MKa HPC Ha 3CKHM3HOM YpPOBHE.

11. CchopmupyiiTe BeKTOp CUTyal[uii Tipy 060cHOBaHUH 06/1vka HPC Ha 3CKM3HOM yYpOBHe.

12. CchopmupyiiTe BEKTOp ONTUMH3UPYEMBIX TTapaMeTpoB Mpu obocHoBaHuM 06/mika HPC Ha 3CK13HOM
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YpOBHe.
13. IpenioXKnTe KPUTEPUH ONITUMH3ALIUH, LiesieBy0 (GyHKLMIO pu 060cHOBaHuM 06mka HPC Ha 3CK13HOM
YPOBHe.

14. O6ocHy#Te 6aHK Mopyrei ipu ¢popmypoBanun 06mka HPC Ha 3CKM3HOM ypOBHe..

15. OcobeHHOCTH pea3aliy MalllMHHBIX aITOPUTMOB.

Pa3zen 12. OO61ye BONMpOCKI MPOEKTUPOBAHUS OOETPUTIACOB CTBOJILHOM U PeaKTUBHOW apTUIIEPUH.

1. Ha3oBuTe 0CcHOBHBIe 3Taribl kKu3HeHHoro nukia CIIb.

2. B uem ocHOBHasi pob/ieMa coryiacoBanus T3 Ha pa3pabotky CITB?

3. Bo3aMoxxHO /i popManini3oBaTh IBpUCTHUecKre GpyHKLuM pa3paborurika CIIB?

4. Ha3oBuTe 0CHOBHBIE CIIOCOOBI HHTeHCU(DUKAIMN U300peTaTebCKoi esITeTbHOCTH.

5. IlpuBesiTe MpUMepbl UCIIO/IB30BaHNs JeKOMITO3ULIUY U arperupoBaHus, Kak OCHOBHBIX IIPUEMOB
WCCITe/I0BaHMsI CJIOKHBIX CHCTEM, ITPU pa3paboTke OOeNpHIiacoB CTBOBHON U PEAKTUBHOW apTH/UIEPHH.
6. Ha3oBuTe 0COOEHHOCTH MAIIMHHOW pean3aliiy MeTO/0B pellleHUs 3a/ja4 JIMHeHHOT0 1 HelTMHeHHOTO
MpOrpaMMHPOBaHUs.

7. B ueM OCHOBHO€ [JOCTOMHCTBO CTOXaCTUUeCKUX NTOMCKOBBIX IIPOLeAYP HaJ| Pery/IspHbIMU MeTo/aMu?
8. Kakoii a/ieMeHT Ha3bIBalOT MaKCMMaJIbHBIM 3/IEMeHTOM Ha MHOXKeCTBe a/lbTepHaTUB?

9. Kakoii s/1leMeHT Ha3bIBalOT HAW/IYUIIIMM 3/1eMEHTOM Ha MHO)KeCTBe a/lbTepHaTHB?

10. YTto nmoHMMaeTcs 1o/, 3a/iaueil MpOeKTUPOBaHUS Ha SI3bIKe TeOpPUU MHOXKEeCTB?

11. Ha3oBuTe crucTeMy MakpOCBOMCTB, XapakTepu3yHoIuX KauecTso BBT.

12. Ha3oBwuTe criocoObl CKa/sipu3alivy rnokasaresisi 3pdekrrnBHocTr BBT.

13. TIpuBeguTe IPUMEPHI aHATUTHUECKOM CBEPTKY MHTeTPa/TbHOTO TIOKa3aress KadectBa obpasua BBT or
CHCTeMbI 0a30BbIX CBOWCTB.

14. TIpuBeiTe IpHUMep HUCI0/b30BaHMUS BCTPOEHHbBIX XapaKTePUCTUK MaKpOCBOWCTB 151 OL|eHKU KauecTBa
apTWIePUIICKOr0 KOMILIEKCa B I1e/IOM.

JuddepennypoBanHblii 3aueT

OOyuaroiuiicss UMeeT TPaBo Ha MoJIyYeHre MUHUMAa/IbHOM I0JI0KUTE/TbHON OLIeHKH NPH Y C/IOBUN
YCIIELTHOTO MPOXOKEeHHsI TEKYILIero KOHTPOJIs yCIIeBaeMOCTH B opMe [UarHOCTHUeCKOH paboThI B
COOTBETCTBUH C rpadmKoM paszena 4.
[171s1 TI0/Ty4eHrst OLJeHKU CTY[eHT YCTHO OTBeuaeT Ha 3 BOIIpoca U3 pa3/nuHbIx pasgenos PITI. KomvuecTBo
TIpaBU/IbHBIX OTBETOB OIpe/esisieT UTOTOBYHO OLIEHKY:
1. Hu ofHOrO NpaBU/IbHOTO OTBeTa - OLIeHKAa "He 3auTeHo".
2. OauH MpaBUILHBINA OTBET - OL[eHKA "'3auTeHO-y0BIeTBOPUTEILHO"
3. [Ia rpaBUJIbHBIX OTBETA - OLieHKa "'3a4TeH0-X0polio"
4. Tpu nIpaBUIbHBIX OTBETA - OLleHKa ''3a4TeHO-OT/IMYHO"

JK3aMeH

OO0yuatoluiics UMeeT MPaBo Ha Mo/yyeHHe MUHUMA/ILHOM MOJIOKUTETHHOM OLIEHKY MTPY YCIOBUN
YCITEIITHOTO MPOXOXKEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU PaboThI B
COOTBETCTBUH C TpadmKoM paszena 4.
st mostyyeHus OLIeHKH CTyZeHT YCTHO OTBeuaeT Ha 3 BOnpoca U3 pa3nnuHbix paszgenos PITI. KonnuectBo
NIpaBU/IbHBIX OTBETOB ONpejesisieT UTONOBYHO OLIeHKY:
1. Hu ogHOTO TIpaBU/IbHOTO OTBETA - OL|eHKA '"HeYI0B/IeTBOPUTEIBHO' .
2. OauH MpaBUMLHBINA OTBET - OlleHKa "y/IOB/IeTBOPUTETHHO"
3. [IBa mpaBUIBHBIX OTBETA - OLl€HKA ''XOpOoIIo"
4. Tpu npaBWIbHBIX OTBeTA - OLleHKA "OTINYHO"
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Paspen 1. PazButHe Boripocer
MPOEKTHOU IeATeTbHOCTH AM{depeHIMpOBatHOMY
5 9 12 | 10 6 4 2 5 3avery,
Ha OCHOBE CUCTEMHBIX
Kypcogas pabora,
MPUHIMIIOB.
Konnoksuym
Paspen 2. boeBbie Bormpocs! K
CBOMCTBA CTBOJIbHBIX b depeHIPOBaHHOMY
5 9 |kommiekcoB (CK). 18 | 14 6 8 4 10 3ayery,
Ouenka 3¢pekTHBHOCTH Kypcosas pabora,
peicrBus CK. Konnoksuym
Pazpgen 3. Metoanl Boripocs! k
ONTHMA/ILHOTO AM(depeHLpoBaKHoMy
5 9 12 8 6 2 4 10 3ay4ery,
npoektupoBanus CK u
Kypcogas pabora,
€ro 3JIeMeHTOB.
Kosnoksuym
Pazpen 4. AHd)d)e];:}l;IEZ;Z:;HHOMy
5 | g Dammcrmieckoe 28| 14| 6 | 8 | 14 | 15 sauery,
MPOeKTHPOBaHHe
Kypcogas pabora,
CTBOJIbHBIX KOMILIEKCOB.
Konnoksuym
Bonpocs! K
b depeHIPOBAHHOMY
s o st 612 6 6 4 s ey
P P puH. Kypcosas pabora,
KonnokBuym
Paspen 6. Bormpockr K
Banmmcrnueckoe
MPOeKTHPOBaHMe AMpdepeHLpOBaHHOMY
5 | 9 [P 2 10| 4| 6 | 12 10 sauery,
HeynpaBJ/isieMbIX
Kypcogas pabora,
PEeaKTUBHBIX CHAPSI/IOB Ko/UIOKBIVM
(HPC). y
Bcero 3a 9 cemectp 108 | 68 | 34 34 40 55
Pa3pgen 7. cKu3Hoe
NpoEKTHpOBaKHE Boripocsl K 5K3ameny,
5 |10 6" . | 62| 24| 4| 20 | 38 10 KypCOBOii POEKT,
0ernpuIacoB CTBOJIbHOM
Konnoksuym
APTH/I/IEPHH.
Pa3pen 8.
Bannucruueckoe Boripocsl K 3K3aMeRy,
5 10 |mpoexTHpOBaHMe 19 | 12 6 6 7 5 KypcoBoti npoexT,
NMPOTUBOTAHKOBBIX Konnoksuym
cpejCcTB 0/KHero 0os.
Pazpmen 9.
Bbannucruueckoe Boripocsl K 5K3ameny,
5 10 |mpoexTHpOBaHUe 19 | 12 6 6 7 5 KypcoBoii mipoexr,
aKTHBHO-PeaKTUBHBIX Konnoksuym
cHapsifoB (APC).
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Paspgen 10. OcobeHHOCTH
0a/I/IMCTHUYECKOro U

Bormpocs! K 3k3aMeRy,

10 |3cku3HOrO 9 4 4 0 5 5 KypcoBotli npoexT,
NpPoeKTHPOBaHMUA Konnoxksuym
ABuanoHHBIX 00M0 (AB).

Pa3pen 11. 3ckusnoe
Bormnpocs! K 3K3aMeRy,
10 |[POCKTHpOBAMHE |15/ 6 6] 0 9 10 KypCOBO# MPOEKT,
OoenpunacoB peaKTUBHOH
Konnoksuym
apTUUIepHH.
Pasgen 12. O6mue
BONPOCHI Bomnpocel K 5K3ameRy,

10 |mpoexTHpOBaHUA 20 | 10 8 2 10 10 KypcoBoti npoexT,
GoenpunacoB CTBOJILHOH U Konnoksuym
PeakTUBHOU apTH/L/IEPHH.

Bcero 3a 10 cemecTp 144 | 68 | 34 34 76 45
Bcero nmo gucuuninHe 252 | 136 | 68 68 116 100
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