MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'’'A3OBBIE ITPUBO/IbI CTAPTOBBIX KOMIUVIEKCOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma ITpoekTHpOBaHMe, NPOM3BOJCTBO M 3KCIJTyaTalMs CTAPTOBBIX CUCTEM
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUYECKUX ATITTAPATOB
JKepebuH Anekcanzip IBaHOBHU, CTapIIWH MPero/jaBareb

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'’A30BBIE ITPUBO/IbI CTAPTOBBIX KOMIIVIEKCOB

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:

TICK-7.5 — cnocoGHOCTh POBO/UTh MTPOEKTUPOBAHME U FKCIUTyaTal[|i0 TH/IPAaB/IMUeCKUX, THEBMaTUYeCKUX,
3JIEKTPUUECKHUX U Ta30BbIX MPUBOJOB M CUCTEM, a TaKKe pa3/IMUHbIX 3/IEMEHTOB, arperaroB U MeXaHU3MOB
CTapTOBBIX CHCTeM, KOMITIeKCOB U u3fenuiit PKT

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-7.5

3HAHUS:

- Ha YpOBHe Tpe/ICTaB/IeHHIA; MPOLIeCChl TOPEHUS TBEP/bIX TOTJIUB, OCHOBHBIE (haKTOPHI, BIUSIOIINE Ha
HUX TIpOTeKaHHWe, METO/Abl TIOCTPOEHUsI peaklid I[1apaMeTpPOB Ta30BOr0 TMPHUBOAA Ha H3MEHeHue
9KCIUTyaTallMOHHBIX (PAaKTOPOB B CHCTEMaxX pa3lMYHOU CIOKHOCTH, OCOOEHHOCTH Ta30BBIX IPUBOJOB 10
CPaBHEHUIO C TIPUBO/IAMU UHBIX TUTIOB;

- Ha YPOBHE BOCIIPOW3BeJIeHUs: U3yUNTh OCHOBHBIE THTIOBBIE 3IEMEHTHI Ta30BbIX TIPUBO/IOB, TTPUHIIUTIHI
pacueTa rapameTpOB Ta30BbIX TIPUBO/IOB, OTPeZie/ieHre XapaKTePHUCTHK Ta30BbIX MPUBOIOB, 00€eCTIeunBarOIINX
TpeOyemble MapamMeTpbl GYHKI[MOHUPOBAHHUS TPUBO/IOB B COCTABe MEXaHUUECKUX U UHBIX CUCTEM;

- Ha YpPOBHE MOHWUMAaHUS: MPUHLIUAIILI YCTPOWUCTBA U J€HCTBUS THIIOBBIX CXEM C Fa30BBIMH IPHBO/AMHU,
WX OCOOEHHOCTH, B TOM UKC/Ie, CPaBHWUTEJLHBIA aHaMW3 C THAPABIMYECKUMH, 3TeKTpUUYeCKUMHU,
MeXaHW4YeCKUMH, TTHEBMAaTHUeCKUMU U MHBIMH arperatamyl aHaJIOTMYHOTO Ha3HAueHus;

YMEHUsL:

- TeopeTHUECKHe: MeTOAbl pacyeTa I[1apaMeTpoB AaBTOHOMHOTO, M B COCTaBe CHUCTEM,
(hYHKIIMOHMPOBAaHUS UCTOYHHMKOB paboyero Tejla Tra30BbIX TIPUBOJOB (Kamep cropaHusi), CBobOogHOe
WCIIO/Ib30BaHHE CIIPABOUHOM M TEXHWUYECKOM JIMTeparypbl /[JIsl pacueTa TaKUX CHUCTEM, COCTaBJIEHUS
TeXHUUeCKHUX 3a/]JaHiii Ha KOHCTPyUpOBaHHe (ITPOeKTUPOBaHMUE);

- MpaKTHUYEeCKHe: TPUMEeHeHWe MPOorpaMM M METOJMK IO pacyeTy TapaMeTpOB CHCTEM, UMEIOIUX B
COCTaBe ra3oBble MPUBO/BI, TI0 PACUETy KUHEMATHUECKUX W JIMHAMWUYECKMX XapaKTePUCTHK 3JIEMEHTOB 3THUX
CUCTEM U UX aHaJIu3;

HABbIKU:

- TpOBeJieHWEe pPACUETHBIX pabOT M aHaju3 pe3y/bTaTOB pPACueTHBIX U SKCIIEPUMEHTAbHbIX paboT
(ucnbiTaHui) MO OTpefie/ieHHI0 MapamMeTpoB (YHKI[MOHUPOBAHUS MeXaHMUeCKUX CHCTeM, B TOM UMC/ie Zis
COCTaB/IeHUsI TEXHUUECKOTO 33/]aHMs1 Ha TIPOEKTUPOBaHUS (KOHCTPYHUPOBaHKeEe) 000py/10BaHUsI, BKHOUAIOIIIETO B
CBOEM COCTaBe ra3oBble TIPHUBO/IBI U UX JIEMEHTHI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa TA3OBBIE ITPMBO/IBI CTAPTOBBIX KOMIIJIEKCOB siBnsieTcst AUCLUTIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogepkaHve IUCLUIUIMHBL AB/ISETCS JIOTUYeCKUM MpogospkenneM aucomruive: JETAJIN MAIIIWH,
COIIPOTUBJ/IEHUE MATEPHAJIOB.

CopepkaHvie IUCLMIIIMHBI  SIBJIAETCS  OCHOBOM it ocBoenusi guciumuiid: PUSNYECKHUE
OCHOBBI ITYCKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

¢ TICK-7.4 — CrniocobeH NMpUMeHATb METOJJUKH pacueTa 3/1IEMEHTOB U y37I0B CTAPTOBBIX CUCTEM,
KoMmriiekcoB u uszenuii PKT Ha MPoYHOCTb, yCTOMYMBOCTE, )KECTKOCTh, a TAK)Ke TIPOBOJIUTh
JVHaMUYeCcKre pacyeThl 5/IEMEHTOB, Y3/10B U arperatoB



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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4 7 Paspen 1. O6uue cBejleHHs 0 ra3oBbIX npuBojax. 1.1. IIpeMer u 3a/1a4u JUCLATLIAHEL. 5 > 2 0 3 10
1.2. Vicnonb30BaHKe ra3oBbIX MPUBO/IOB B COBDEMEHHOH TeXHMKe.
Paspen 2. CocTaBHbIe 3/1eMeHTBI Fa30BbIX MPUBOJOB. 2.1. OCHOBHBIE CBeZIeHHs O TTOPOXax
Y ra30BbIX NMPUBOZAX. 2.2. Onpe/ie/ieHus NOPOXa U NPUBO/ia PUMEHHUTE/ILHO K Ta30BbIM
4 7 npuBozgam 2.3. Oco6eHHOCTH ra30BbIX IIPUBO/OB CTAPTOBBIX KOMILIEKCOB 110 CPABHEHHUIO C 12 4 4 0 8 15
3/1eKTPUUe CKUMHU, MeXaHHUeCKHMH, THeBMATUYeCKMMU ¥ TH/IPaB/INYeCKIMU arperataMmu
aHAJIO'MYHOTO Ha3HAYeHHs 1 110 cepaM IIPUMEHNUMOCTH.
Paszpen 3. Knaccudukanus nopoxos. 3.1. PasHOBUIHOCTH, COCTaB, Ha3HaUeHNUe, TIPHMepbI
4 7 UCrIo/b30BaHus. 3.2. XapaKTepUCTHKH MOPOXoB. TpeGoBaHMs 1 0COGEHHOCTH IIOPOXOB, 14 4 4 0 10 10
HCMO/Ib3yeMbIX B Ta30BbIX MPHUBOAaX. 3.3. HUTpole/1on03a Kak 0CHoBa 6a/IMCTUTHBIX
riopoxoB. CBOMCTBA, 3Tarbl HUTPUPOBAHUS, CTPOEHHUE, TIOTMMepH3aLIys.
Pa3pen 4. T'opeHue nopoxoB. 4.1. VI3MeHeHMe Npe/iCTaB/IeHUH O MPOLieCce TOpeHHs TOPOXOB.
4 7 4.2. CoBpemeHHasi Teopwsi ropenust. MicxozHble nosoxkenws. 4.3. Pa36uenne 061acTi ropeHust 16 11 4 7 5 10
Ha 30Hb1. OCHOBHBIE TIPOLIECCHI B 30HAX C TOUKH 3PeHHs UCII0/Ib30BaHHsl Ta30BbIX PUBOJIOB.
Paszpen 5. BHyTpuOa/imMcTHYeCKHE XapaKTePUCTHKH. 5.1. CKopocTb ropenust. BiusiHue Ha
4 7 CKOPOCTb ropeHust. 5.2. AHOMaJIbHOe ropeHue. 5.3. BHyTpeHHsst 6a//IMCTHKa Kak OCHOBHast 9 4 4 0 5 15
3a/laya NPOEKTUPOBAHHS I'a30BbIX TIPUBO/IOB.
Paspen 6. ITupocraruka. 6.1. Xapakrepuctiuueckoe ypasHenue. O6iwasi popmysa
4 7 upocTaTiky. 6.2. FeomMeTpuueckuii 3akoH. [laBneHre B 3aMKHYTOM o6beme. 6.3. Pacxoz 13 9 4 4 0 5 10
rasoreHeparopa.
Paspen 7. lnHaMHKa npoieccoB B rasoreneparopax. 7.1. banaHnc macc. 'asoreneparop c
4 7 ONTHUMaJIbHOW PacXOJHOM XapakTepucTHKOM. 7.2. BanaHc sHepruu. VICTOYHNKM TEIUIOBBIX 9 4 4 0 5 10
TIOTepPb B ra30BbIX MPUBO/AX.
4 7 Paspen 8. IIpHBOABI OTKPBITHSA 3aUTHON KPbiH. 8.1. [IpUBO/BI IPUHYAUTETLHO- 18 12 P 10 6 10
MHepIMOHHOTo THa. 8.2. TIPUBO/IBI TIOBOPOTHOTO THIIA.
4 7 Pa3pen 9. Pemenue npukaajHbIx 3aja4. 9.1. ITpsaMele cxemsl. 9.2. I'a30KnKOCTHas cXxema. 16 6 6 0 10 10
9.3. Teneckonnueckuii To/IKaTeslb.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. JTaGopaToOpHbBIi NPAKTHKYM
N Homep u Oo0nemMm,
o
i/ HAUMEHOBAHUE pa3je/iad Tema JIHGOPHTOPHOFO MNPpAKTHUKYMa dayA.
AUCIHUIIIUHBI JacoB
1 Paspen 4. T'openne JIaboparopHast pabora Nel OrieHKa TapameTpoB 7
TI0POXOB. WHAWBUYyaJIbHOT'O BAPpUAHTA IMMPpMUBOJA.
> |p 8.1 JTabopatopHasi pabota Ne2 TToa60p mapaMeTpoB /IS BBIMOJTHEHUS 6
da3ziesn o. HNBObI o o o
A p A o yC/10BHUHA CDYHKL[I/IOHI/IPOBaHI/IH TMpUBO/A IO/ IO/THOW HAarpy3Kou.
OTKPBITHA 3allJUTHOU =
3 [kpemm JlabopatopHas pabota Ne3 PaboTa nprBo/ja pu pasHom 4
Be/IMYKMHE Harpy3KH.
Bcero 3a 7 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne |Homep u HauMeHOBaHUe pasjesa Oombem,
Copep)xaHue yueOHOro 3afaHust
n/n AUCIIMII/TUHBI yacoB
1 Paspen 1. O6mmue cBeieHNs O IMoxroroBka K I13 Nel — moaroToBka coo0IeH s 110 3
T'a30BbIX MMPUBOAAX. TeéMe MPAKTUUECKOI'o 3dHATUA
7 Paszen 2. CocrtaBHble eMeHTbl  ([ToarotoBka K 13 Ne2 — MOJTOTOBKA COOOIIEHUS 110 8
T'a30BbIX MMTPUBOAOB. TeéMe MPAKTUUECKOI'0 3dHATUA
3 Pazgen 3. Knaccudukarps IToaroroeka K I13 Ne3 — roAroroBka COOOILEHHMSI 10 10
TIOPOXOB. TeMe IMPaKTUYeCKOro 3aHATUA
4 IToaroroeka K I13 Ne4 — roArotToBKa COOOIEHHMS T10 9
TeMe MpPaKTUUYeCKOro 3aHATUA
Pazpen 4. T'openune nopoxos.
5 IMoaroToBka K 1abopatopHbM paboTam Nel, 3
oopmiIeHHEe OTYETOB.
6 23606




6 |Pasgen 5. Buytpubammuctuueckue ([ToaroroBka K I13 Ne5 — moAiroToBKa co00IeHUs TI0 5
XapaKTepUCTUKHU. TeMe MPaKTUUeCKOro 3aHITUS
7 |Pasaen 6. TupocTammka. IToaroroeka K I13 Ne6 — 1oArotToBKa COOOIIEHHSI 10 5
TeMe MPaKTUYeCKOro 3aHITUS
8 Pasgen 7. JuHamuka niporieccoB B ([ToarotoBka K I13 Ne7 — moAroToBKa COOOIIeHuUs T10 5
rasoreHeparopax. TeMe NPaKTUUeCKOro 3aHITUS
9 IMoarotoeka K I13 Ne8 — moAroToBKa COOO0ILEHUs TIO 3
Paspen 8. IIpyBOAbI OTKPBITHSA TeMe IMPaKTUYeCKOro 3aHATHS
10 3aLUTHOM KPBILLIH. IMoaroroeka K nabopatopHbIM paboTtam Ne2,3, 3
odopmiieHre OTUETOB.
1 Paszen 9. Periienue npukinaaubix  (TToarotoska K 13 Ne9 — moroToBKa COOOIIEHUS 10 10
3aja4. TeMe TIPaKTUUeCKOro 3aHITUs
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHbI
CEMECTP HEJAE/IN CEMECTPA
12(3/4] 5 6 |7/8/9/10 11| 12 |13|14 15 16 | 17
7 BII3 | OP ap BII3 JIP, Otu. o JIP AP | BII3

YcnoBHble 00603HAUEHUS:
¢ TP — npiarHocTHYeckas pabora;

e BII3 - Bonpocsl/3aganus 1o temam I13;

o JIP — naboparopHasi pabota;
e Ortu. no JIP — otuet mo JIP.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
BOIPOCKI/3a/jaHus 1o TeMaM [13;
nabopaTopHas paboTa;

oruer 110 JIP.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

5K3dMeH.

23606



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Paspaborka PATT c ontumanbHeiMu Tapamerpamu. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2013, 44 5k3.

2. . Pazpabotka PATT c ontumaneHbiMu iapameTpamu. CI16. BT TY "BOEHMEX" um. [I. ®@. YctuHOBa,
2013, a51. pec.

3. A. TI. MainrakoB. . ®usnueckue ocHoBbI mycka. CII6.: 3g-eo BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2023, 15 3K3.

4. B.T. Jonbenkos, C. M. lynuH. . 3aljUTHBIE YCTPONCTBA MyCKOBBIX ycTaHOBOK. CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoga, 2021, 3. pec.

5. B. I1. benos. TenyioBas 3aiura 3/ieMeHTOB KOHCTPYKL{MM paKeTHBIX ABUraTesiell Ha TBEPJOM TOIJIUBE.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoga, 2010, 75 3K3.

6. B. I1. Benog. . TeroBas 3aiyTa 3/1eMEeHTOB KOHCTPYKIIMM paKeTHBIX JBUTraTe/iell Ha TBEPZOM TOIIIUBE.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010, 371. pec.

7. B. I1. benos. . TerioBas 3aljuTa 31eMeHTOB KOHCTPYKLIMY paKeTHBIX JiBUraTesieil Ha TBEpP/IOM TOIUIHBE.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHosa, 2010, 72 3Kk3.

8. FO. A. Kpyros, B. I1. 3r03/11K0B, b. E. CuHM/IBIIMKOB. . CHUCTeMBI KaTany/JIbTUPOBaHUS PaKeT.
CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2010, 18 3k3.

9. FO. A. Kpyrnos, B. I1. 3t031ukoB, b. E. CUHWIBIIMKOB. . CHUCTeMbl KaTany/TbTUPOBaHUS PaKeT.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2010, 371. pec.

10. FO. C ConomoHOB, A. M. JTlunaHos, A. B. Anues. . TBEpA0OTOIIUBHBIE Pery/IUpyeMble [BUraTe/IbHbIe
ycTaHOBKM. MockBa: MawmHoctpoenue, 2011, si1. pec.
11. YO. C. ConomoHOB, A. M. JIlunaHos, A. B. Anues. . TBEpAOTON/IMBHBIE Pery/UpyeMble [IBUraTe/IbHbIe

ycTaHOBKU. M.: MawmHoctpoenue, 2011, 18 3k3.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIHE:
He TpebyeTcsi.

5.3. Ilepuogrueckue U3gaHust:
He Tpe0yroTcs.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOXOAUMBIX [1/1sT
OCBOEHUS! TUCIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas oubmoreka BI'TY « BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

VHdopmaLiMoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl paBoBoi HHGMOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:

He TpebyeTcsl.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE ITPUBO/Ibl CTAPTOBBIX KOMIIVIEKCOB

AnHoTanusa paboueii nporpaMMsl

HOuctuminaa TA3OBBIE ITPUBO/Ibl CTAPTOBBIX KOMIUIEKCOB sBrsieTcss AUCLIATITMHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor TexHuku BI'TY "BOEHMEX" um. [1.®. Ycrunora kadeapoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-7.5 crocobHOCTh TPOBOAUTH TMPOEKTUPOBAHWE U SKCIUTYaTal[dI0 TH/IPAaBIAYeCKUX, THEBMATHUeCKHX,
3/IeKTPUYECKUX U Ta30BbIX MPUBOJOB U CHCTEM, a TaK)Ke pa3/IMYHbIX 37eMEeHTOB, arperaToB U MeXaHU3MOB
CTapTOBBIX CUCTeM, KoMILieKcoB U u3genuii PKT.

ConepkaHre JUCLIATIIMHBI OXBaThbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C OCHOBaMHU TeOPUX W TIPUHIUIIAMUA
TIOCTPOEHUsI TIPUBOZOB, HWCTIOB3YIOMINX SHEPTHI0 TMPOAYKTOB CrOPaHUSl TBEPABIX TOIUIMB, C OCHOBHBIMHU
CBeJIeHUSIMU O CHCTeMax, PUBOJUMBIX B eMCTBHEe TaKUMU NIPUBOJAaMH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e BOIIpPOCHI/3ajaHud 11o Temam [13;
¢ naboparopHas pabora;
e otuert 1o JIP.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TA30BBIE ITPUBO/Ibl CTAPTOBBIX KOMIIVIEKCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O01ue cBeJieHHUsI 0 Fa30BbIX MPUBOJAAX.

IMogroroBka Kk I13 Nel —
TIOJITOTOBKA COOOIIeHUS TI0
TeMe TIPAaKTUUeCKOTO 3aHSITUS

. Paspabotka PATT c onTrManbHBIMUA TTapaMeTpamMHu:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctrHosa, 2013 (1)
IO. C. ConomoHnoB, A. M. JlunaHos, A. B. Anues. .

M.: MawrHocTpoeHue, 2011 (1)
HO. C. ConomonoB, A. M. JluniaHos, A. B. Anues. .

M.: MammHocTpoeHnue, 2011 (1)

. Pazpabotka PATT c onTHManbHBIMH NapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (1)
IO. A. Kpyrnos, B. I1. 3103/11K0B, b. E. CUHU/IBIIUKOB. .

CucreMsl Kartamy/isTupoBanus paket: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2010 (1)

B. I1. Benog. TenoBas 3aljyra 3j1eMeHTOB KOHCTPYKLIMU
PaKeTHBIX JBUrartesieli Ha TBEpAOM Toruee: CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2010 (1)

FO. A. Kpymios, B. I1. 3r0311koB, b. E. CUHU/IBIIKKOB. .
CucreMsl Karany/isTUpoBanus paket: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2010 (1)

B. T. Hon6enkos, C. M. [dyauH. . 3alUTHBIE YCTPOHCTBA
nmyckoBbIX yctaHoBok: CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2021 (1)

A. TI. MamiTako. . @u3nueckrie 0CHOBBI Tycka: CI16.: U3a-
Bo BI'TY "BOEHMEX" um. [l. @. YctuHOoBa, 2023 (1, 2)
B. I1. Benos. . TeroBas 3aiuTa 3/1eMeHTOB KOHCTPYKLIUU
paKeTHBIX JBuUrareneii Ha TBépgom tormse: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (1)

TBEpAOTOT/IMBHBIE PETY/IHUPyeMble IBUTaTeTbHbIE YCTaHOBKU:

TBép,Z[OTOH]'II/IBH]:Ie perynvpyemMblie JBUTraTe/IbHbIE YCTAHOBKU:

Wroro no pa3geny 1

Paspgesn 2. CocraBHBIe 3/1eMeHTHI ra30BbIX IPHUBO/0B.

IMogroroBka K I13 Ne2 —
MIOJITOTOBKA COOOIIEHMS T10
TeMe TIPAKTUYECKOTO 3aHSATHS

. Pazpabotka PATT c onTHManbHBIMH NapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (2)
. Paspabotka PATT ¢ onTUManbHBIMU TTAPAMETPAMM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (2)
FO. A. Kpymios, B. I1. 3t031ukoB, b. E. CUHU/IBLIKKOB. .
Cucremsl KarammyastupoBanus paket: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2010 (2)

B. I1. benog. TemnoBas 3amuTa 371eMeHTOB KOHCTPYKLIMHA
PaKeTHBIX JiBUTaTeseli Ha TBépaoM Tormee: CIT6.BT'TY
"BOEHMEX" nm. []. ®@. YctrHOoBa, 2010 (2)

HO. C Conomonos, A. M. JlunaHos, A. B. Anues. .

TBép,Z[OTOHJ'II/IBH]:Ie perynvpyemMblie JBUTraTe€/IbHbIE YCTAHOBKU!
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Mockga: MammHocTpoenue, 2011 (2)

FO. A. Kpyrnos, B. I1. 3r03/11K0B, b. E. CUHU/IBIIUKOB. .
Cucrembl KaramyastupoBanus paket: CI16.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (2)

B. II. benos. . TeruioBas 3aiuTa 371eMeHTOB KOHCTPYKLIMA
PaKeTHBIX JBUrareseii Ha TBEpAoM Toruee: CIT6.BI'TY
"BOEHMEX" um. []. @. YctrHoBa, 2010 (2)

FO. C. ConomoHoB, A. M. JlunaHos, A. B. Anues. .

TBépAOTOH]'II/IBHLIe perynvpyemMblie JBUTraTe/IbHbIE YCTAHOBKU:

M.: MammHocTpoeHnue, 2011 (2)

Wroro no pasgeny 2

Pazpen 3. Knaccudukanus nmopoxos.

IToproroBka K I13 Ne3 —
MO/JITOTOBKA COOOIIEHMS TI0
TeMe TIPaKTUUYeCKOTO 3aHSATHS

. Paspabotka PATT c onTvManbHBIMUA TTapaMeTpaMMm:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (3)
FO. A. Kpyrnos, B. I1. 3r0311koB, b. E. CHHUIBIIUKOB. .

Cucrtembl KaramyasTupoBanus pakeT: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2010 (3)

. Paspabotka PATT c onTrManbHBIMUA TTapaMeTpaMMu:

CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2013 (3)
FO. C ConomoHoB, A. M. JlumnaHos, A. B. Anues. .

TBEpAOTON/IMBHEBIE PeTy/IUPyeMble BUraTeTbHbIE YCTaHOBKU:

Mocksa: MammHocTpoenue, 2011 (3)

B. I1. Benos. . TernioBas 3aiuTa 3/1eMeHTOB KOHCTPYKLIUU
pakKeTHBIX JBuUrareseii Ha TBépgom Torvmse: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (3)

B. II. benos. . TerioBas 3a1uTa 3j1eMeHTOB KOHCTPYKLUU
PaKeTHbIX JBUrareseii Ha TBEpAoM Toruee: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YctunHoBa, 2010 (3)

10. A. Kpyros, B. I1. 310311koB, b. E. CUHUJIBIIUKOB. .
Cucrembl KaramyastupoBanus paket: CII6.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (3)

FO. C. ConomoHnoB, A. M. JlunaHos, A. B. Anues. .

TBEpAOTON/IMBHBIE PeTy/IHUpyeMble BUraTebHbIE YCTaHOBKU:

M.: MammHocTpoenue, 2011 (3)

10

Wroro no pa3geny 3
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Paspgen 4. 'openne nopoxos.

IMogroroBka K I13 Ne4 —
IIOJITOTOBKA COOOIIeHMSI T10
TeMe TIPAaKTUUYECKOTO 3aHATHS

IMoxgroroBKa K 1ab0paTOpHbIM
paboram Nel, ohopmiienvie
OTYEeTOB.

. Paspabotka PATT ¢ onTUManbHBIMUA TTApPAMETPAMM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (4)
. Pa3pabotka PITT c onTUManbHBIMU TapaMeTpaMu:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctrHosa, 2013 (4)
1O. A. Kpyrnog, B. I1. 3t03/11koB, b. E. CUHU/IBILIKKOB. .
CucTeMbl KaTany/nisTupoBanus paker: CI16. BT TY
"BOEHMEX" um. []. @. YctunoBa, 2010 (4)

FO. C ConomonoB, A. M. JluniaHoB, A. B. Anues. .

TBépAOTOH]'II/IBHLIe perynvpyemMblie JBUTraTe/IbHbIE YCTAHOBKU:

Mocksa: MaimHoctpoenue, 2011 (4)

1O. A. Kpyrnog, B. I1. 3t031vkoB, b. E. CUHWU/IBILIKKOB. .
CucTeMbl Katany/nsTupoBanus paker: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2010 (4)

B. I1. Benos. . TerioBas 3aiuTa 3/1eMeHTOB KOHCTPYKLIUU
pakKeTHBIX [[BUraresiell Ha TBEpoM TorutuBe: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (4)

B. II. benos. TerioBas 3aljura 371eMeHTOB KOHCTPYKLIUU
PaKeTHBIX JBUraTesieli Ha TBEpAOM Toruee: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2010 (4)

FO. C. ConomoHoB, A. M. JlunaHos, A. B. Anues. .

TBépAOTOH]'II/IBH]:Ie perynvupyemMblie ABUTraTe/IbHBIE YCTAHOBKU:

M.: MammHocTpoenue, 2011 (4)

Wrtoro no paspeny 4

Pazpen 5. BHyTprbasmmcTiUecKre XxapaKTepUCTHKH.

IMogroroBka K I13 Ne5 —
TIOJITOTOBKA COOOIIEHMS TI0

FO. A. Kpymios, B. I1. 3to31ukoB, b. E. CUHUIBILKKOB. .
Cucrembl KaramynstupoBanus paket: CI16.BI'TY
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TeMe IMPaKTUYeCKOIo 3aHATUA

"BOEHMEX" um. []. @. YctrnoBa, 2010 (5)
FO. C. ConomoHoB, A. M. JlunaHos, A. B. Anues. .

TBépAOTOH]'II/IBH]:Ie perynvpyemMblie JBUTraTe/IbHbIE YCTAHOBKU:

M.: MammHoctpoeHnue, 2011 (5)

. Pazpabotka PATT c onTManbHBIMH NapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (5)
FO. A. Kpymios, B. I1. 3r0311koB, b. E. CUHU/IBIIKKOB. .

CucreMsl Karamy/isTHpoBanus paket: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (5)

B. I1. Benos. TennoBas 3amjyra 3/1eMeHTOB KOHCTPYKLIUU
PaKeTHBIX [BUraresneii Ha TBépaom Tormee: CIT16.BT'TY
"BOEHMEX" um. [I. ®@. Ycrunoga, 2010 (5)

B. Il. Benos. . TeruioBad 3amuTa 3j1eMeHTOB KOHCTPYKLMA
pakKeTHBIX [iBUraresiell Ha TBEpoM TorutuBe: CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2010 (5)

. Paspabotka PATT c onTrManbHBIMUA TTapaMeTpaMMm:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (5)
FO. C ConomonoB, A. M. JlunaHos, A. B. Anues. .

TBEpAOTOTIMBHBIE PETY/IUPyeMble ABUTaTeTbHbIE YCTaHOBKU:

Mocksa: MaurHocTpoeHnue, 2011 (5)

Wroro no pasgeny 5

Pazgen 6. IlupocraTruka.

IMogroroBka K I13 Ne6 —
MIOATOTOBKA COOOIIeHHs TI0
TeMe MPaKTUUeCKOro 3aHATHS

. Paspabotka PITT c onTuManbHBIMU TapaMeTpaMu:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013 (5,6)
FO. A. Kpymios, B. I1. 3t031ukoB, b. E. CUHU/IBILKKOB. .
Cucrembl KaramyastupoBanus paket: CI16.BI'TY
"BOEHMEX" um. [I. ®@. Ycrunoga, 2010 (5,6)

. Pazpabotka PATT c onTHMaabHbIMM [TapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013 (5,6)
IO. C. Conomonos, A. M. JluniaHos, A. B. Anues. .

TBép,Z[OTOHJ'II/IBH]:Ie perynvpyemMblie JBUraTe€/IbHbIE YCTAHOBKU!

M.: MaimHocTpoenue, 2011 (5,6)
O. C Conomonos, A. M. JlunaHos, A. B. Anues. .

TBEpAOTOTIIMBHBIE PETY/IHUPyeMble ABUraTe/TbHbIE YCTAaHOBKU:

Mocksa: MamrHocTpoeHnue, 2011 (5,6)

FO. A. Kpymios, B. I1. 3r031ukoB, b. E. CHHU/IBIIKKOB. .
Cucremsl KaramyastupoBanus paket: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoga, 2010 (5,6)

B. I1. Benos. . TeruioBas 3aiuTa 371eMeHTOB KOHCTPYKLIMA
paKeTHbIX JBUrareseii Ha TBEpAoM Toruee: CII6.BI'TY
"BOEHMEX" nwm. []. ®@. YctuHosa, 2010 (5,6)

B. I1. Benos. TeroBas 3aliyra 3/1eMeHTOB KOHCTPYKLIUU
pakKeTHBIX JBUraresneii Ha TBépgom Tormse: CII6.BI'TY
"BOEHMEX" um. []. ®. YctuHoga, 2010 (5,6)

Wrtoro no pasgeny 6

Pa3pen 7. luHaMuKa poLeccoB B ra3oreHeparopax.

IMogroroBka K I13 Ne7 —
MIOJITOTOBKA COOOIIEHMS T10
TeMe TIPAKTUYECKOTO 3aHSATHS

1O. A. Kpyrnog, B. I1. 3t03/11koB, b. E. CUHU/IBILIKKOB. .
CucTeMbl Katany/nsTupoBanus paker: CI16.BI'TY
"BOEHMEX" um. [I. ®@. Yctunosa, 2010 (5,6)

. Paspabotka PITT c onTUManbHBIMU TTapaMeTpaMu:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013 (5,6)
B. I1. Benos. TemnnoBas 3amjyra 3/1eMeHTOB KOHCTPYKLIUU
PaKeTHBIX JBUraresneii Ha TBépgom torumse: CII6.BT'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2010 (5,6)

B. Il. Benos. . TeruioBad 3a1uTa 3j1eMeHTOB KOHCTPYKLMA
pakKeTHBIX [[BUraresiell Ha TBEpoM TorutuBe: CII6.BI'TY
"BOEHMEX" um. . @. YctuHoga, 2010 (5,6)

. Paspabotka PATT c onTrManbHBIMUA TTapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (5,6)
IO. C. ConomoHnoB, A. M. JlunaHos, A. B. Anues. .

TBEpAOTOT/IMBHBIE PeTY/IUPyeMble BUTaTeTbHbIE YCTaHOBKU:

M.: MammHocTpoenue, 2011 (5,6)
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HO. C ConomonoB, A. M. JlunaHos, A. B. Anues. .
TBEpAOTOTIUBHBIE PETY/IUPyEMbIe BUTaTe/TbHbIE YCTAHOBKU:
Mocksa: MaimHocTpoeHnue, 2011 (5,6)

1O. A. Kpyrnos, B. I1. 3t03/1vkoB, b. E. CUHU/IBILKKOB. .
CucreMsbl Katany/isTupoBanus paket: CI16.BI'TY
"BOEHMEX" um. [I. ®@. Ycrunosa, 2010 (5,6)

Wroro no paspeny 7

Pa3zgen 8. IlpuBoAbI OTKPHITHSA 3ALATHON KPBIIIH.

IToproroBka K I13 Ne8 —
MO/JITOTOBKA COOOIIEHMSI T10
TeMe TIPAKTUYECKOTO 3aHSATHS

IToaroroBka K 1a00paTOpHbIM
pabotam Ne2,3, ohopmiieHne
OTYETOB.

. Pazpabotka PATT c onTHMaabHbIMM ITapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (6)
FO. A. Kpyrnos, B. I1. 3r03/11k0B, b. E. CUHU/IBIIUKOB. .

Cucrembl KarammyastupoBanus paket: CII6.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (6)

FO. C. ConomoHnoB, A. M. JlunaHos, A. B. Anues. .
TBEpAOTON/IMBHBIE Pery/IUpyeMble JBUraTe/IbHblE YCTAaHOBKU:
M.: MammHoctpoenue, 2011 (6)

B. I1. Benos. Ternoas 3aliyra 3/1eMeHTOB KOHCTPYKLIUU
pakKeTHBIX JBuUrareseii Ha TBépgom Torumse: CII6.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (6)

FO. C ConomoHoB, A. M. JlumnaHos, A. B. Anues. .
TBEpAOTON/IMBHBIE Pery/IUpyeMble JBUraTe/IbHblE YCTaHOBKU:
Mocksa: MammHocTpoenue, 2011 (6)

B. I1. Benos. . TernioBas 3aiuTa 3/1eMeHTOB KOHCTPYKLIUU
pakKeTHBIX JBuUrareseii Ha TBépgom Torvmse: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2010 (6)

. Pazpabotka PATT c onTrMaibHBIMUA TTapaMeTPaMM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (6)
FO. A. Kpymios, B. I1. 3r0311koB, b. E. CUHU/IBIIKKOB. .
CucreMsl Katany/isTHpoBanus paket: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2010 (6)

B. T Hon6enkos, C. M. [dyauH. . 3alUTHBIE YCTPOHCTBA
ycKoBbIX ycTaHoBOK: CIT6.BI'TY "BOEHMEX" um. [I. @.
Yctunoga, 2021 (1, 2)

Wroro no pa3geny 8

Pazgen 9. PenmieHue npuk/iajHbIX 3a4a4.

IMoprotoBka K I13 Ne9 —
[IO[rOTOBKA COOOIIeHMS I10
TeMe TIPAaKTUUECKOTO 3aHATHS

. Pazpabotka PATT c onTHMaabHBIMH ITapaMeTpaMHu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (6)
. Paspabotka PITT c onTuManbHBIMU TapaMeTpaMu:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (6)
B. I1. benog. . TenoBas 3aiuTa 5/1eMeHTOB KOHCTPYKLIUU
PaKeTHBIX [BUraTeseii Ha TBépaom Tormse: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2010 (6)

FO. A. Kpymios, B. I1. 3r0311koB, b. E. CUHU/IBIIKKOB. .
CucreMsl Katamy/isTHpoBaHus paket: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2010 (6)

FO. A. Kpymios, B. I1. 3to31ukoB, b. E. CUHU/IBILKKOB. .
Cucrembl KaramynstupoBanus paket: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2010 (6)

IO. C. ConomoHnoB, A. M. JluniaHos, A. B. Anues. .
TBEpAOTON/IMBHBIE Pery/IUpyeMble JBUraTebHbIE YCTaHOBKU:
M.: MauvHocTpoeHue, 2011 (6)

0. C Conomonos, A. M. JlunaHos, A. B. Anues. .
TBEPJOTOMIMBHEIE pery/lyvpyeMsble JBUraTe/IbHble yCTaHOBKU:
Mocksa: MammHocTpoenue, 2011 (6)

B. Il. Benos. . TeruioBad 3a1uTa 3j1eMeHTOB KOHCTPYKLMA
pakKeTHBIX JjBUrareseil Ha TBEpoM TorutuBe: CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2010 (6)

10

Wroro no pasgeny 9

10

15

23606




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE IIPBO/JbI CTAPTOBBIX KOMIIJIEKCOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIpPOCHI/3afiaHus 1o Temam [13;
e jyabopaTopHasi paboTa;

e otuet 1o JIP;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

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

Bomnpocsi/3asanus no Temam I13

BerlnosiHeHMe 3aaHus SIB/ISIETCSL CPELCTBOM ITPOBEPKU YMEHU NTPUMEHSITh [T0TyYeHHbIe 3HaHUS 1151
pellieHys 3a/lau Orpe/ie/IeHHOTO TUIa 10 COOTBETCTBYIOLLEMY pa3eny AUCLIAILIUHBL
OrleHHBAeTCS MO/IHOTA, COOTBETCTBUE 33/]JaHUI0, BEPHOCTD TO/TyUEHHBIX Pe3y/IbTaTOB U CITOCOOHOCThL UX
00BACHUTS.
Ec/u 3a1aHre COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHUSIM, OHO CUUTAETCS BLIITOJTHEHHBIM.
[Tpumeps! 3amanuii 1o TeMam I13 BxoaaT B coctaB Y MK AUCITUTUIAHEL.

JlaGoparopHas pabora

ITonycK K BBITIO/HEHHO JIP POMCXO/UT, MPU YC/IOBHM HA/TMUKNS Y CTYeHTa IeUYaTHOW BepCHU
TUTYJILHOTO JIUCTA OTUETa 110 jJabopaTopHoi paboTe, B (hopMe YCTHOrO cobece[0BaHus TI0 TEMaTHKe
naboparopHoii pabotel. OTBeTHI Ha 6omee 50% BOMPOCOB SABMSETCSA AOMYCKOM K /1ab0paTopHOM paboTe.

OTuet no JIP

Ortuet 1o 1abopaTopHOM paboTe TIpeICTaB/SETCS B [I€UaTHOM BHZe B JopMare, TIPeyCMOTPEHHOM [IJist
oTyeTa 1o j1abopatopHoii pabore. 3aryTa oT4eTa MPOXOAUT B (hOpMe /I0K/Iazia CTY/IeHTa TI0 BBITIOTHEHHON
paboTe 1 OTBETOB Ha BOTPOCHI TiperofiaBaresst. OTBeTsl Ha 6omee 50% BOMPOCOB SIB/ISIETCS 3aIUTON
nabopatopHoO# paboTHI.

JK3aMeH

JlomycKoM K cziaue 5K3aMeHa SIBJIsIeTCs! BBITIOJIHEHHE BCeX MepOIPUSTUH, I1PeAyCMOTPEHHBIX I'parKoM
KOHTPOJIBHBIX MEpPOTIPUATHIA paboyeii MporpaMMbl JUCLIUTIIAHBI.
OK3aMeH MPOBOAUTCS B (hOpMe YCTHBIX OTBETOB Ha BOIIPOCHI 3K3aMeHaLMOHHOTo busera. OLjeHKa 3a 9K3aMeH
BBLICTaBJISIETCS TI0 pe3y/ibTaTaM OTBETOB Ha 2 BOMPOCa 3K3aMeHalMOHHOTO OusieTa U BO3MOKHbIe
JIOTIOJIHUTe/IbHBIE BOIIPOCHL:
«OTJIMYHO» - TIOJTHBIN OTBET Ha 2 BOIpoca OueTa ¥ BO3MOXKHBIE JIOTIOJTHUTE IbHBIE BOITPOCHI;
«XOPOILIO» - He3HaUUTeJIbHble 3aMeUaH!si Ha OTBETHI 10 2 0CHOBHBIM BOIPOCAM U HeTlo/IHbIe OTBEThI Ha
JIOTIOJTHUTE/TbHBIE BOIIPOCHI;
«YyZIOBJIETBOPUTE/ILHO» - HETIO/IHbIe OTBEThI Ha 2 BOrpoca OueTa, OTCYyTCTBHE OTBETOB Ha OT/eJIbHbIe
JIOTIO/THUTeJIbHBIEe BOIIPOCHI;
«HeY/|0BIeTBOPUTE/ILHO» - HETIO/HbIM OTBET Ha OfIH BOIIPOC OW/eTa, OTCYTCTBHE OTBeTa Ha BTOPOi U
JIOTIOJTHUTe/IbHbIE BOIIPOCHL.
ITepeuensb 3K3aMeHalMOHHBIX BOIIPOCOB NpescTasieH B YMK g IUCLUIIIVHEL
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JAJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

¢opme

BCEI'O
Jlekipuu
JIaGopaTopHbIi

MNPAKTHKYM

CamocrosiTeibHas
paboTa CTyAeHTOB

dopmupyemas
KoMmneTeHnusA, %

IICK-7.5

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Paspgen 1. O0mue cBejeHus 0
ra3oBbIX PHUBOJAX.

[
o

Bonpocsl/
3a/laHus 110
TemaMm I13

Pazpen 2. CocTaBHBIE 3/71eMEHThI
ra3’oBbIX IPUBOJIOB.

12

15

Bonpocsl/
3a/laHus 110
TemaMm I13

Pazpen 3. Knaccudukarus
MOPOXO0B.

14

10

10

Bonpocsl/
3a/laHus 110
TemaMm I13

Paspen 4. T'openue nopoxos.

16

11 4 7

10

Bonpocsl/
3a/IaHUA 110
TeMmaM 113,
JlabopatopHast
pabora,
Ortuert 1o JIP

Pa3zjen 5. BHyTpuGa/sIncTHUECKHE
XapaKTepUCTUKH.

15

Bonpocsl/
3a/laHus 110
Temam [13

Pazpgen 6. Ilnpocraruka.

10

Bonpocsl/
3a/IaHKA 110
TeMaM 113,
JTabopatopHasi
pabora,
Ortuet nio JIP

Pa3pen 7. [IuHaMuKa nporeccos B
rasoreHeparopax.

10

Bonpocsl/
3a/laHus 110
TemaMm I13

Paspen 8. IlpuBoab! OTKpBITHSA
3alUTHOM KPbILIH.

18

12 2 10

10

Bonpocsl/
3a/IaHUA TI0
TemaM 113,
JlabopatopHas
pabora,
Ortuert 1o JIP

Paszpen 9. Pemienue npuk/iajHbIX
3ajad.

16

10

10

Bonpocsl/
3a/laHus 110
Temam [13

Bcero 3a 7 cemecTp

108

51 | 34 17

57

100

Bcero no AucIuInHe

108

51 | 34 17

57

100

17
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Kputepuu oneHuBaHus

IICK-7.5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Bonpocbl omKkpbimoz2o muna:

Ilporjeccamy B Kakoli 30He TOpeHNsT MOXKeT 3aKOHUMTBLCSI TOPEHNe TBEPZ0ro TOIINBA
rpu paboTe KaMepbl CrOpaHUs Ha JIaB/IeHUsIX HIKE «KPUTHUECKOTO»

3apsap [TA/] — GpOHMPOBaHHKIMN 10 HAPY>KHOU 1 TOPIEBLIM TTOBEPXHOCTSAM MOHOOJIOK.
[Tpou3BeseM fBa OT>KWUra, IpUYeM BTOPOH C yBeJIMUEHHOW BeJIMYMHOM TIOLIaAx
KPUTHUECKOTO CeYeHHsl COTJIOBOro 6;10ka. [Ipu BTOpoM BapuaHTe OT)KUra Kak
V3MEHSITCS: BpEMsI CrOpaHus 3apsija, MakCUMa/abHOe JlaB/ieHre, MaKCUMa/lbHbIN
rasopacxof?

3apsig [TA/] — OpoHMPOBaHHKIN TI0 HAPYKHOM 1 TOPLIEBLIM TTOBEPXHOCTSIM MOHOOJIOK.
IIpousBeseM [Ba OT)KWTa, TPUYEM BTOPOI C yBe/TMUeHHOW BeIMYMHON TMHEHHOTr0
MHOKWUTeJI B CTETIeHHOM 3aKOHe CKOPOCTH ropeHwus. [Ipy BTopoM BapuaHTe OT’KHra Kak
WU3MEHSITCS: BpeMsl CrOPaHUS 3aps/ia, MaKCUMaJIbHOe /laB/ieHHe, MaKCUMaJIbHbIN
rasopacxon?

3apsa ITA/] — GpOHMPOBaHHKIMN 10 HAPYKHOU 1 TOPIEBLIM TTOBEPXHOCTSAM MOHOOJIOK.
IIpousBeseM fBa OT>KMra, MpUYeM BTOPOM C YBEJMYEHHOW BeJTMUMHOM HavyaIbHOIO
pazMyca KaHaJoB MOHOO/I0KA. [Ipy BTOPOM BapraHTe OT)KUra Kak M3MEHSITCS: BpeMsi
cropaHwus 3apsiZia, MakCMasbHOe /lJaBleHre, MaKCUMa/bHbIM razopacxof?

3apsizi ITA/] — GpOHUPOBAHHBIN 10 HAPY)KHOM U TOPLIEBBIM MTOBEPXHOCTSIM MOHOOJIOK.
IIpousBeseM [Ba OT>KWra, TpUYEM BTOPOI C yMeHbIlIeHHbIMU Ha 10% pAyiuHOM 3apsija u
T/I0La/IbI0 KPUTHUECKOTo ceyeHUs. [Ipy BTOpOM BapyaHTe OT)KUra Kak U3MeHSTCS:
BpeMs CrOpaHus 3aps/a, MakKCUMajbHOe JlaBieHye?

CranyoHapHBIM PEXKUMOM PabOTHI TBEPAOTOTUTMBHOM KaMephl CropaHUst Ha3bIBAeTCs
Cyvai, Korja:

P. \y+l

HpI/I BBITIOJTHEHUHA TAKOT'O YC/I0BUA KaKo# peam3yeTcda pexxum UCTeueHus?

B kakoMm ciiyyae Ha Be/IMUMHBI IapDaMeTPOB B KaMepe CrOpaHHsl BUSIOT [1apaMeTphl B
o0beMe, B KOTOPBIN MPOUCXOJUT UCTeUeHe MPOAYKTOB CrOpaHusl U3 KaMephI?

OTHoLIeHye I17I011a/iM ropsiiieil TOBePXHOCTH K II/I0Ia/AY CeyeHusl, Yepe3 KOTOPYI0
TPOTEKAI0T MPOAYKTHI CrOPaHMsl, TIOCTYNHMBIIKE C 3TOW TOPSILLel TOBEPXHOCTH HOCHUT
Ha3BaHue

[ToueMy NpH UCTeUEHUM TIPOLYKTOB CrOPAHUsI OA//TMCTUTHBIX TOTUIMB B 00beM,
3aro/THeHHBIN BO3/1yXOM, TPOUCXOAUT I0rOpaHUs
Bonpocbl 3akpbimozo muna:

[TpuHa /1e)KHOCTE K TPYIIIe ra3oBble IPUBO/bI OIpe/ieNsieTCs Clelyoliel YKpyITHeHHOH
4acTblo NIPHUBOJA

VicTouHuK 3HEpruu
KonTposnpyemoe 3BeHO
VcrioHuTeIbHBIN Oprafd

I'a3oBLIe nepexk/jrodare/in
B razoBbix MpUBOAAX HCIIO/Ib3YETCA SHEPreTUKa

HpI/IpOAHLIX XUOKUX U I‘aBOOGpaBHLIX yrieBo40poA0B U MX ITPOU3BOAHBIX
PakeTHBIX TBEepAbIX TOIV/INB

ITpupopHbIX TBEpPAbIX TOTUIMB

18



Ne 6

Ne 7

Ne 8

OJeKTpo3Heprus, MoIyYeHHasi TeM WM MHBIM 00pa3om

KoaddurmenTt nporpecciBHOCTY KaMephl CropaHusi paBeH ko3dduiiueHTy
reoMeTpUuUeCcKoM NporpeccuBHOCTH 3apsga TT B ciyuae

IToCTOSIHHOM BeJTMYMHBI TIOLIAIM KPUTUYECKOTO CeUeHHs COTIOBOTro OJioKa
PaBeH «TO4HO» I1pY K03(rijieHTe reoMeTpHUeCKOM IIPOrpecCUBHOCTH paBHOM 1
PaBeH «miprMepHO» TIpY KO3 PULIeHTe reoMeTpUUeCKOM POrpecCUBHOCTU PaBHOM 1

ITpu OTCYyTCTBUM 3PPO3MOHHOTO TOPEHKs
Takasi xapakTepuCTHKa, KaK «Crjia IopoxXa», UMeeT pa3MepHOCThb

Jx/Kr
Tix/(kr*K)
H

H*Mm

Crneruduueckumu (criernpdryeckoii) rabapuTHBIMU XapaKTePUCTUKAMU
(XapakTepHCTHKO) 3apsifia sIB/SIOTCS:

TosnmmyHa cBozia (c/10s1) ropeHust
Kosantom
ITapameTp ITobenoHOCIIEBA

I'paBUMeTpHUeCKas TIJIOTHOCTD U TIJIOTHOCTD 3apsiKaHus
OTHOCUTe/bHAs TTIOBepXHOCTh ropeHusi. Kakoii Anvarna3oH u3aMeHeHUs Py TOPeHUH
3apspa?

Or0p01
Or1100
Ot 1 go In(m)

Bce ocTanbHble OTBETHI HellpaBU/IbHbIe
IMapametp [TobemoHOCIIEBA 3TO:

Crnernudrueckas rabapuTHast XapakTepUCTHKa 3apsifia
[MToka3biBaeT Ha/MuMe B TIPOAYKTaX CropaHust Hera3o00pa3HbIX MPOJYKTOB
OrmpeziensieT BpeMsi BHIPaBHUBAHUS B MaHOMETPHUeCKoi 6ombe

OTHol1leHye TJIoMa/IU ropsiliieli MOBePXHOCTH K IJIOIaIU CeueHus], uepe3 KOTOPYIO
TIPOTEKal0T MPOJYKThI CrOPaHUsi, MOCTYTIMBILINE C 3TOU ropsiiijeil MoOBepXHOCTH

Kaxkast Teopusi ropeHusi 1epBOi Havasia yUUThIBATh TIPOLIECCHI yKe B MaTepHaJie TOTUIMBA
(B 3apsze)?

3enbA0BAYA
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Ne 9

Ne 10

[Tepenbmana
Mtropaypa

Toppuuesnm
K kaxoii hopme 3aKOHa CKOPOCTH TOPeHUsI IPUBOAUT 110AX07, 3e/bJ0BHYa?

OpHouneHHas JMHelHas QyHKLUS OT aBlIeHUs
[BeusieHHas ivHeiHasi QyHKUWS OT JaBAeHUs
Crenennas GyHKLUS OT [jaB/eHUs

Jlorapudmuueckast QyHKLUS OT JaB/ieHUs
B Teopuu ropenus. TémHas 30Ha, 3T0:

2-as 30Ha
3-ast 30Ha
4-as 30Ha

5-ag 30Ha
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