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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CycanH A. B.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTHUPOBAHUSA CPEACTB ITOPAJKEHUSA

HamnpasyieHnue/cnenaaibHOCTb 17.05.01 boennpunackl ¥ B3pbIBaTEeIH
TOATOTOBKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

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

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPEICTBA TTOPAKEHIWSA 1 BOETTPUITACHI
Kpasuos Bceposiog Onerosuy, K.T.H., JOLIEHT

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E4 BEBICOKO3HEPTETUUYECKHUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBenaytoimii kKadezapoit Hecrepos H.U., k.T.H., 011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTUPOBAHVA CPEICTB ITOPAXKEHU A

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:

OIIK-10 — criocobHOCTb PUMEHSITh MeTOAbl MaTeMaTHUecKoro aHasin3a, MOZEIMPOBaHUs U CHCTEMHOTO
MIPOEKTUPOBAaHUS], TEOPeTUYECKOI0 U SKCIIePUMEHTA/ILHOTO UCC/IelOBaHUs Il pellleHNs] UH)KeHePHBIX 3a/iadu
NIPOeKTUPOBAHNS, [IPOU3BOACTBA U UCTILITAHUSI OPY)KUSL U CUCTEM BOOPY KeHHUs

OIIK-15 — criocobHoCTh YeTKo (hOpMyIMPOBaTh LieJId U 3aaud MPOEeKTHBIX TPOLeyP, BK/IOUasi pa3paboTKy
TaKTUKO-TEXHUUECKWX 3aflaHui Ha TPOEKTHPOBaHMe O0ernpunacoB W B3pbIBaTesied DPa3IMUHOTO THUIMA U
Ha3HaueHwUs!

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-10

3HAHUA:

(hY31K1 OCHOBHBIX TIPOL{ECCOB, OMHUCHIBAIOIINX (YHKLMOHUPOBaHNE CPe/ICTB TIOPaKEHMUS;

OCHOBHBIX MeTO/I0B IPOEKTHPOBaHUs CPeJiCTB IOpakeHNs;

YMeHUS:

pacueTHOro 060CHOBAHUS KOHCTPYKIIUI CPeZICTB TIOPAKEHUs Ha 3Tanax 0a/mMCcTHUecKoro U 3CKM3HOTO
MPOEKTUPOBaHUS;

HABbIKU:

WCIIO/Ib30BaHUSI COBPEMEHHBIX MPOTPaMMHBIX CPeACTB A/l MOJEeNHPOBaHUsI OCHOBHBIX (PH3UUECKUX
TIPOLECCOB, OTMUCHIBAIOIINX (YHKIMOHUPOBaHNE CPe/ICTB TIOPayKeHUs.
OIIK-15

3HAHUS:

KOHCTDPYKIIMM CpPEe/ICTB TIOPaKeHWs U OOenpUIacoB pa3IMUYHOTO HA3HAuUeHWsT U HMX OCHOBHBIX
(YHKLMOHAIBHBIX OT/MYMY;

3TaroB U Lie/iell NpOeKTHPOBaHUS;

YMeHuUs:

(hopMynMpoBaTh TAKTUKO-TEXHUUYeCKKe TpeboBaHus Ha pa3paboTKy 00pa3ijoB CPe/ICTB MOpa’keHus;

nipoBefiennst aHamm3a TTX cymectByronmx obpasijoe BBCT ¢ nenpto Ha3Hauenuss TTT K obpasiiam
Cpe/iCTB MopakeHus v pa3paboTky TT3 Ha UX MPOEKTUPOBAHUE;

HABbIKU:

paboTEl C rOCYjapCTBeHHBIMUA U OTPac/IeBBIMM CTaHAPTaMH, HOPMATHBHO-TEXHUYECKON W MPOEKTHOU
JIOKyMeHTaL1el;

orpefiefieHUs1 1iesieBOM (PyHKIMM, ONTHMHU3UPyeMbIX IlapaMeTpPOB M BeKTOpa OrpaHA4YeHUN TIpu
MPOEKTHPOBAHMH 00PAa31IOB CPEJICTB MOPAXKEHMUSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmmaa OCHOBBI ITIPOEKTUPOBAHUA CPEACTB ITOPAJKEHWSA sBnsiercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpassieHuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
BAJVIMCTUKU N1 ADPOJVNHAMMKUN CPEJCTB IIOPAJKEHWS.

Copep)kaHye JUCIUIVIMHBI SIB/ISIeTCS OCHOBOHM /151 ocBoenust auctyruind: IOOGEKTUBHOCTD U
HAJJEJXKHOCTB CPEJICTB ITOPAXKEHUS.

[TpenBapuTe/bHBIE KOMITETEHIMH, COPMUPOBAaHHbBIE Y 00yUaroIerocs 0 Hauaua U3yYeHus AUCIUTTHHBL:
¢ OIIK-10 — CriocobeH MpUMeHATh METO/[bl MAaTEMAaTUUeCKOTO aHa/Tu3a, MO/Ie/TMPOBAHMUS U CUCTEMHOTO

MPOEKTUPOBAHUWA, TEOPETUUECKOT'O U SKCIIEPUMEHTA/IbHOT'O UCC/I€JOBAHUWSA /1 DEIIeHNA MHXXE€HEPHBIX
3a a4y IMPOEKTHUPOBaHNs, TIPOM3BOACTBA W UCIIBITAHWA OPY>XUA U CUCTEM BOODYXEHHA



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.
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Pa3gen 1. KoncrpynpoBanue cHapsifia. 1. Beezienue B Kypc. OCHOBBI
4 7 KOHCTPYKLMU. 2. DTambl NpoeKTupoBanus. ONTUManbHOe IPOeKTUpoBaHue. 3. 32 8 4 4 24 10 20
PacueT MaccoBbIX U AWHaMHUYeCKHUX XapaKTepUCTHUK CHapsoOB.
Pa3paen 2. OcHoBbI BHelHeH 0amncTuku. 1. Beibop Maccs apTumiepuiickoro
CHapsiZia U3 yC/ioBusi 06ecrieueHnst MaKCUMaIbHOM Ja/IbHOCTH CTPenbObl. 2. CHIIbI 1
4 7 MOMEHTBI, IeHCTBYIOLIMe Ha BPALLAloLMiics cHapsi/. XapakTepuCTHKa pacCelBaHMUsI. 37 12 6 6 25 20 15
3. ObecrieueHre MPaBUILHOCTH T0J1eTa. JlnarpaMma yCTOHUUBOCTH U
HarpaB/I€HHOCTH.
Paspen 3. Ilepuop dopcupoBanus. 1. /laBjieHre MOPOXOBBIX Ia30B U PeAKLIUS
4 7 Bezy1iero rnosicka. 2. Kpussle Bpe3anusi. Peakijyst Befiyero nosicka. 3. PacueT Ha 39 14 7 7 25 10 15
TIPOYHOCTH Kopriyca B 30He BII ro metozy A.A. VinbiolyHa.
Bcero 3a 7 cemecTp 108 34 17 17 74 40 50
Paspen 4. CuJibl, IeliCTBYIOLIME HA CHAPSAA NPH BeIcTpesne. 1. [laneHue
4 8 NOPOXOBBIX ra3oB. 2. Cuibl MHepLMH. 3. [lapneHue cHapshkeHus. 4. Cubl 35 12 8 4 23 15 10
COIPOTHBJ/IEHUS IB)KEHHUIO.
Pa3pen 5. PacueT npoyHOCTH CHapsA/a NpH BeICTpeste. 1. XapaKTepucTUKH
MPOYHOCTH U MJTACTUYHOCTH KOHCTPYKLIMOHHBIX MaTepUasioB P! JMHaMHUUeCKOM
4 8 Harpy>xeHuu 2. I[IpouHoCTb KOpryca cHapsijia 3. [IpouHOCTb JOHHOM YacTy CHapsiJa 38 15 10 5 23 20 20
4. YKeCcTKOCTb ¥ YCTOMYMBOCT 3aMOsICKOBOM uacTH cHapsizia 5. CTOMKOCTh
CHapsDKeHWA TPU BBICTpeJie.
Paspen 6. IIpoekTHpoBaHHe Beylleli yacTH cHapspa. 1. ITonstus o dpopmynax
4 8 JlepiroKa. 2v JliHamMudecKasi HeypaBHOBeIIeHHOCTh CHapsizia 3. CuioBoe 37 14 10 4 23 15 10
B3aUMO/IeliCTBHe Be/lyll{1X 5/IeMEHTOB U CTBOJIa OpyAus 4. YC/IOBUSI IPaBUILHOCTH
JIBYDKEeHMs CHapsi/ja 10 KaHajly CTBOJIA OPYAUS.
Pa3pen 7. IIpoankanue B nperpajbl. 1. ®u3nyeckas 1 MaTeMaThiyeckas MOJeNIU
4 8 TIPOHUKAHNUS yJapHUKOB B IIperpazsl. 2. PacyeT Ha MPOYHOCTb KOPITyCOB IIpU 34 10 6 4 24 10 10
TIDPOHWKAaHWU B Iperpajasbl.
Bcero 3a 8 cemecTp 144 51 34 17 93 60 50
Bcero no gucuuninHe 252 85 51 34 167 100 100
3.2. AyAuTOPHBII NPAaKTUKYM
Ne Homep 1 HaiMeHOBaHHe pa3jesna O0mbewm, aya,
Tema MNPAKTHYECKOI'0 3aHATUA
n/n JAUCITMIT/IMHBI yacoB
KoHcTpyKTUBHBIE (AHAMHUYeCKUe
1 |Pa3pmen 1. KoHcTpyupoBaHue cHapsza. py (A ) 4
XapakKTepuCTHUKU CHaps40B
Paspgen 2. OCHOBBI BHEIITHEH
2 OnrrMu3anys Maccel CHapsza 6
0a/TUCTHKY.
PacueT Ha TIpouHOCTL KOpIIyca CHapsijia B
3 |Pasgen 3. Ilepuog dopcupoBanusl. o P Py PAA 7
pariOHe BeAYIEero ImosiCka
Bcero 3a 7 cemectp 17
4 Pasgen 4. Cuiel, AeHCTBYIOIIME HA Pacuer kopryca cHapsiZja Ha IIPOYHOCTb TIPU 4
CHap4A IMpy BBICTPeJIe. BBICTpEJIE. OTtan 1
5 Paspen 5. Pacuer ripouyHocTty cHapsifja |(Pacuer xopriyca cHapsiZia Ha IPOYHOCTb [IPU 5
IIpH BBICTpeIe. BBICTpeJIe. JTarl 2
6 Pa3nen 6. IlpoekTrpoBaHue BeAyiried  |Peakijuu CTeHOK CTBOJIA HA 37IeMEHThI 4
YacCTH CHapsad. Be,quuef/’I YaCTH CHapsa
PacueT napameTpoB IpOHUKAHWS CHapsija B
7  |Pasgen 7. IlpoHuKaHue B Iperpazpl. P P P PAA 4
Nperpaay
Bcero 3a 8 cemecTp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne |Homep u HaMMeHOBaHHe pa3jena Oo6nem,
CopepikaHue yue0HOro 3aJaHus
n/n AUCIHUIIIMHBI JdacoB
1 Paspen 1. Koncrpyuposasue CaMoCToATe/IbHOE N3yUYeHre TeOpeTU4eCKOro v
CHapsa/Ja. MarepHaJia 1o pEKOME‘H,Z[yEMOI‘;I JiuTeparype.
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2 OdopmiieHne TTOSCHUTETFHOMN 3aTMCKU 2
3 TBepaoTensHOE MOJeMpOBaHUe CHapsaa. 15
4 OdopmiieHre MOSICHUTE/IBLHOM 3alTMCKU 2
5 |Pa3gmen 2. OCHOBBI BHeIIHEH [ToaroroBKa NCXOHBIX JAHHBIX 7
6 Oa/MCTHKY. CamocTosATe/IbHOE U3yueHre TueopeTquCKoro 16
MaTepua’sa 10 peKOMeH/lyeMOH JIUTeparype
7 OdopmieHre MOSICHUTE/ILHOM 3aTTMCKU 4
8  |Pasgen 3. Tlepnoa dopcupoBanms. CaMocTosTeIbHOE U3y4YeHre TeOpeTHIeCKoro 13
MaTrepuaJsa 1o peKoMeHJyeMoi uTepaType
9 IToaroToBKa MCXOAHBIX TAHHBIX 8
Bcero 3a 7 cemecTp 74
10 |Passen 4. Cunmbi, geficTeyrome Ha CaMocTosiTebHOE U3ydyeHre TeopeTH4ecKoro 15
CHaps1| TIpH BLICTpere. MaTepua’sa 10 peKOMeH/lyeMO! JIuTepaType
11 IToaroroBKa NCXOAHBIX JAaHHBIX 8
12 |Pasen 5. Pacuer npouocTy CaMocTosTe/IbHOe U3y4YeHHe TeOpeTHIeCKoro 15
CHADS11a TIpH BHICTpere. Marepuasa 1o pEKOMEH,ELYEM(‘)JI/I JiuTeparype
13 OdopmiieHre OSICHUTE/TLHOM 3aTTMCKU 8
14 OdopmiieHne MOSICHUTE/ILHOM 3aTTMCKU 2
15 Pazgen EE [IpoekTupoBaHue CaMocTosTeIbHOE U3y4YeHre TeOpeTHIeCKoro 14
Be/lyllleii UaCcTH CHapsza. MaTrepua’sa 1o peKoMeHJyeMoi uTepaType
16 IToaroToBKa MCXOAHBIX JAHHBIX 7
17 OdopmiieHHe MOSICHUTE/TLHOM 3aTTMCKU 3
18 Paznen 7. IlpoHukaHue B CaMocTosiTebHOE U3y4yeHre TeopeTH4ecKoro 15
rperpazpl. MaTepya’sa 10 peKOMeH/lyeMO! JIuTepaTrype
19 [ToaroroBKa NCXOAHBIX JAaHHBIX 6
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJIAA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1123/4 5 6|78 9 10|11|12|13(14 15 16 17
7 PT'P, KIloc|OP| | |PT'P, KIloc |dP PI'P, KIloc |P| Borp.dud.3au, aud. 3au.
8 PI'P, KIloc|AP| | |PI'P, KIloc AP PI'P, KIloc|P Bonp. Oxk3
YcioBHBIE 0003HAUEHMST:
o JIP — apiarHOCTHUeCKasi paboTa;
e Bormp.[Iud.3au — Borrpock K AuddepeHIIIPOBaHHOMY 3aueTy;
¢ PI'P — pacueTHO-rpaduueckas pabora;
¢ KIloc — KOHTPOJIb NTOCELaeMOCTH;
e Bomnp. 3K3 — BONPOCHI K 3K3aMEHY;
e nud. 3au. — guddepeHIIIPOBAHHBIM 3aUeT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE UHTEPBAJ/IBI B

cnenyromux dhopmax:
e UMArHOCTUYECKas paboTa;

pacueTHO-rpaduueckas paboTa;
KOHTPOJTb TIOCEITIaeMOCTH;

[ ]
°
°
e BOIPOCHI K 3K3aMEHY.

BOTIPOCHI K ndepeHI[IPOBaHHOMY 3aueTy;

IIpomMeskyTouHasi arTecTanusi IPOBOAXUTCS B popMax:

e nmuddepeHIMPOBAHHBIN 3aUeT;
e SK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . OnpeneneHvie fUHaMUYeCKUX XapaKTepUCTUK cHapszoB. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2019, 37 3K3.

2. A. B. babkun, B. A. BenzaHog, E. ®. I'psa3HoB. . CpeficTBa nopakeHus ¥ boernpuriackl. M.: Y3a-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

3. B. M. KynpusiHos, /1. I1. JleBuH, B. B. CenuBaHoB. . OCHOBbI ITPOEKTUPOBaHMs Ooemnpumnacos. M.: 13a-
Bo MI'TY um. H. 3. baymana, 2019, 15 3k3.

4. E. A. 3HaMeHCKUH. . ¥IapHOe U KyMY/ISITUBHOE JIefiCTBHe apTH/UIepriicKiX 6oenpuriaco. CI16.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2017, 51 3ks.

5. E. B. Uyp06anos. . Kparkuii kypc 6ammuctuku. CI16.6I'TY "BOEHMEX" um. [1. ®. Yctunosa, 2006, 1.
pec.

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

7. M. 51. BopomnbsiHOB, I. H. ITepmsikoB. . [luHamMuyeckre UcIibITaHus Matepuanos. CI16.BI'TY
"BOEHMEX" um. II. ®. YctuHoBa, 1998, 29 3ks.

8. M. 5. BogomesiHOB, f. O. ITaBnoB. . OCHOBBI IPOEKTUPOBaHUs cpeAcTB nmopakeHust. CI16.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2021, 26 3k3.

9. H. B. MoruwisHUKOB, B. B. Top6yHOB, JI. ®. JIeBUIIKUiA. . [[BIDKeHHE CHApsija B CTBOJIE ¥ HA TPAEKTOPUH.
Tyna: Tyn. roc. yn-T, 2007, 70 5K3.

10. @. I1. Muponosnsckuid, E. B. ITbipreB, B. B. ['oyioBeHKHH. . ABHaLuoHHbIe 6oenpunacel. M.: V3a-Bo

BYHII BBC "BBA um. nipod. H. E. XKykosckoro u FO. A. I'arapuna”, 2010, 10 k3.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. A. K. TIInuyrun, A. . llymos, E. U. [Ipy3uH. . Teopus, NpoeKTUpOBaHUe Y KOHCTPYKLUSI CHAPSIZ0B U
60eBbIx uacTeii. [Tensa: M3a-so IIBAIY, 1990, 2 3k3.

5.3. Ilepuoguyeckue U3gaHus:

1. Boripockl 060poHHO#M TexHUkU. Cepust 16;
2. V3BecTus Poccuiickoil akafleMyy pakeTHBIX M apTU//IEPUHCKHX HayK.

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

1. http://www.library.voenmeh.ru/ — ®dyHgamenransHast 6ubnmuoreka BI'TY « BOEHMEX» um. [1.0.
YcTrHORBa;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHast iatdopma FOpaiit. /1151 By30B U CCY30B..

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.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
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:

1. KOMITAC-3D V17.



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. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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
OCHOBBI ITIPOEKTUPOBAHUSA CPE/ICTB ITOPAJKEHU ST

AnHoTanusa paboueii nporpaMMsl

Jucouruinna OCHOBBI ITPOEKTHUPOBAHUSA CPEACTB ITOPAXKEHUSA  saBnsercs
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 0 HarpasieHuto 17.05.01
Boenpunacsi u e3pbigamenu. JucuyrnivHa peanusyercs Ha dakynsreTe E OpyKue W CUCTeMbI BOODY>KEHUSI
BI'TY "BOEHMEX" um. [].®. YcruroBa kadenpoit E3 CPEICTBA TTOPAKEHWSA 1 BOETTPUITACEHI.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-10 cnoco6HOCTh TIPUMEHSITh METOZbl MaTeMaTW4YecKOro aHajk3a, MOJIeNMPOBAHUS U CHUCTEMHOTO
TPOEKTUPOBAHMS, TEOPETUUECKOTO M SKCIIePUMEHTATbHOTO MCC/IeJOBAHMS [IJIs PellleHrs] WHXeHePHBIX 3a/au
TPOEKTUPOBAHYS, IPOU3BOAICTBA U UCTIHITAHUSI OPYKUS U CUCTEM BOOPYKEeHUST;
OTIIK-15 crioco6HOCTh UeTKo (OPMY/IMPOBATh LieJIM M 3a/jadd TIPOEKTHBIX MpOLeAyp, BK/IOUas pa3paboTKy
TaKTUKO-TEXHWYECKWX 33/|aHiii Ha TPOeKTHpOBaHWe OOemnpHuracoB W B3pbiBaTe/edl pa3/MYHOTO THMA U
Ha3HaueHUs.

CozepXaHve [JUCLMIUIMHBI OXBaThIBA€T KPYr BOIMPOCOB, CBSI3aHHBIX C M3y4yeHHMeM OOIUX BOIPOCOB
TpoeKkTUpoBaHusl cpeAcTB TopaxeHus (CII), OCHOBHBIX MOHATHUM, Liesieil, 3afad U TOC/Ie[0BaTeJbHOCTH
TPOEKTUPOBAHMUS; XapaKTePUCTHUK OCHOBHBIX 93TarioB TPOEKTUPOBaHMS; TaKTHMKO-TEXHWYECKOTO 3aZlaHusl U
TaKTUKO-TEXHHUUeCKUX TpeboBaHui mpu mnpoektupoBaHuu CII; TpOeKTHON [OKYMeHTald; CHCTEMHOIO
Mozixola TIpU BbIOOPE OCHOBHBIX TIPOEKTHBIX I1apaMeTpOB; CTPYKTYPHO-TIapaMeTpPUYeCKOro OMHUCAHUs
koHCcTpyKLuH CIT 1 MeToi0B pacueTa ee ¢hyHKIIMOHMPOBAHUS; METO0B ONTUMA/IbHOTO IPOEKTUPOBAHKS.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
¢ pacueTHO-rpaduueckas paboTa;
¢ KOHTPOJIb MOCEIAeMOCTH;
*  BONPOCHI K IK3aMEHY.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
o muddepeHIMPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI COCTaBiseT 7 3.e., 252 u. ITIporpaMMoW JUCIUIJIMHEL

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (51 4.), mpakTtuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
cryzeHTa (167 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI ITPOEKTUPOBAHUSA CPE/ICTB ITOPAJKEHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb 0CBOEHHS AUCLIMIUIMHBI COCTaB/sgeT 252 4., U3 HUX 85 4. ayJUTOPHBIX 3aHATUH, U 167 u.,
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.

peKOMeH/lyeMOoH JITepaType.

HaumeHoBaHue padoThI PekomMenyeMasi IuTeparypa prm:{?éKOCTb’
Pazpen 1. KoncTpynpoBaHue cHapsaja.
A. K. ITnuyrun, A. W. Illymos, E. U. [Ipy3uH. . Teopus,
MPOEKTUPOBAHKE U KOHCTPYKLUSI CHAPSIIOB ¥ D0eBbIX
yacteii: [Tensa: M3a-so [IBAIY, 1990 (1, 8.1)
CamocrosiTenbHOe H3yueHHe M. 1. BogonbsiHoB, 5. O. T1aBnoB. . OCHOBBI
TeOpeTHYeCcKOro MaTepuaria Io 7

MPOEKTUPOBaHUs cpefcTB rnopaxkenus:: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctrHoBa, 2021 (2)
B. M. Kynpussnos, [. I1. JleBuH, B. B. CenuBanoB. . OCHOBBI
npoekTrpoBanus boernpunacos: M.: U3a-so MI'TY um. H.

OdopmsieHne MOSCHUTETEHON

3. Baymana, 2019 (Beezenue, 1)
. Onpe/iesieHne TUHAMUYECKUX XapaKTEPUCTUK CHAPSIOB:
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2019 (1,2)

3AMMCKH A. B. BabkuH, B. A. BenzaHos, E. ®. I'psi3HoB. . CpezicTBa 2
nopa)keHus u 6oenpumnacel: M.: U3a-8o MI'TY um. H. 3.
Baymana, 2008 (1)
M. 5. BogonbsHoB. . Teopus U pacuéT apTWIIepUHCKUX
cHapsizos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
TeepaoTenbHOE 2002 (1,3) -
MOZle/TMpoBaHKe CHapsija. @. 1. Mupononbckuid, E. B. [TbipbeB, B. B. ['o10BeHKUH. .
Asuaronnsie 6oernpunacel: M.: U3n-so BYHI] BBC "BBA
uM. ripo. H. E. XKykosckoro u FO. A. INarapuna”, 2010 (1)
Wroro no pasgeny 1 24
Pazpaen 2. OCHOBBI BHellIHeH 0a/I/THCTHKH.
. M. A. BogonbsHog, f. O. ITaBnoB. . OCHOBBI
OdopmieHne MOACHUTETLHOK MPOEKTUPOBAHUs CpecTB opakeHust: CI16.BT TY 2
3dIIMCKA "BOEHMEX" um. [I. ®. YctuHoga, 2021 (1,3)
B. M. KynpusHos, [1. I1. Jleun, B. B. CenuBaHoB. . OCHOBBI
IToAroTOBKA MCXOAHBIX JaHHBIX| MPOEKTHPOBAHUS 6oenpumnacos: M.: 3n-80 MI'TY um. H. 7
3. baymaHa, 2019 (7.1, 7.2, 7.4)
E. B. UypbaHos. . Kparkuti Kypc 6annuctuku: CI16.BT'TY
CamocTosiTeIbHOE H3yUYeHHe "BOEHMEX" um. 1. ®. YctuHosa, 2006 (4,10)
TEeOpPeTUYECKOro Mateprana no | M. f. BogomnbsiHOB. . Teopusi U pacuéT apTUIEPUHCKIX 16
PeKOMeH/lyeMOii uTeparype cHapsiyos: CIT6.BI'TY "BOEHMEX" um. 1. @. YcTHHOBa,
2002 (2,3)
Wroro no pasgeny 2 25
Pazpen 3. Ilepuop ¢opcupoBanusi.
OdopmiieHre MOSCHUTETEHON M. 4. BogonesiHos, f. O. [TaBnoB. . OCHOBBI 4
3aMUCKU MPOEKTHUPOBaHus cpeAcTB nmopakeHusi: CI16.BI'TY
CamMocTosaTe/IbHOe HU3yudeHue "BOEHMEX" um. 'Z[ . YCTI/IHOBEI, 2021 (7)
TeopeTUUeCcKOoro Marepuasna 1o M. 4. BOAOH])HHOB. . TEOPHH nu paC‘IéT apTHHTIepHﬁCKHX 13
peKoMeHJyeMoH IhTepaType
12 24321



IMToaroToBKa UCXOMHBIX AaHHbIX | cHapsaoB: CII6.BI'TY "BOEHMEX" uM. [I. ®. YCcTHHOBA, 8
2002 (13-16)
Wroro no pasgeny 3 25
Pa3pen 4. Cuibl, AelicTByIOIIME HA CHApsA/, IPH BhICTpeJie.
B. M. Kynpussnos, [1. I1. JleBuH, B. B. CenuBanHoB. . OCHOBBI
npoekTrpoBanus 6oernpunacos: M.: U3g-so MI'TY um. H.
3. BaymaHna, 2019 (2)
CamocTosiTeIbHOE H3yUeHHe A. K. ITnuyrun, A. U. Illymos, E. U. [Ipy3uH. . Teopus,
TeOpeTHYeCKOro Marepuara 1o NPOEKTUPOBAHKEe U KOHCTPYKLMS CHApsAZI0B ¥ 60eBbIX 15
PeKOMeH/yeMOii iuTeparype yacreii: [lensa: M3p-so IIBAY, 1990 (7.1-7.4, 7.6)
M. A. BogonbsaHos. . Teopys 1 pacuéT apTU//IEPUACKHAX
cHapsipoB: CIT6.BT'TY "BOEHMEX" um. /. ®@. YcTHHORa,
2002 (6,7)
M. 1. BogonbsiHog, f. O. ITaBnoB. . OCHOBBI
[ToaroToBKa UCXOAHBIX AAHHBIX MPOEKTUPOBaHUs cpecTB nmopaxkeHus:: CI16.BT'TY 8
"BOEHMEX" um. [I. @. YctrHOoBa, 2021 (4)
Wrtoro mo pa3peny 4 23
Paspen 5. PacueTr npo4YHOCTH CHapsijja NP BhICTpeJie.
M. . BogonbsHos, I. H. Ilepmsikos. . [luHaMuueckue
ucreitanus Marepuanos: CI16.BT'TY "BOEHMEX" um. 1.
CamocTosiTe/IbHOE U3yuyeHne ®. YcruHoBa, 1998 (Bce)
TeopeTUUeCcKOoro Marepraria 1o M. 4. BogonesiHos, f. O. [TaBnoB. . OCHOBBI 15
pPEKOMeHIyeMOU TuTepaType TIPOEKTUPOBAHMUs CpecTB opakeHust: CI16.BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2021 (4)
M. A. BogonbsHoB. . Teopus 1 pacuéT apTU//IEPUACKHAX
cHapsizioB: CII6.BI'TY "BOEHMEX" um. []. ®. YcTuHOBa,
" 2002 (8,10-12)
Ocpopmierie rosicHuTe/bHOH B. M. Kynpus#os, [. I1. JleBuH, B. B. CenuBanoB. . OCHOBBI 8
3amncK MPOEeKTHPOBaHus Ooenpumnacos: M.: M3a-so MI'TY um. H.
3. BaymaHna, 2019 (4.3-4.7)
Wroro no pasgeny 5 23
Pa3pen 6. IIpoekTupoBaHue Beylied YacTy CHapsAa.
0 o M. 4. BogonbsiHoB, [. O. [1aBnos. . OCHOBBI
¢hopMIieHHe MTOSICHUTETbHOU
3ATHCKIT MPOEKTUPOBaHUs cpefcTB rnopaxkenus:: CI16.BI'TY 2
"BOEHMEX" um. [I. ®. YcruHoBa, 2021 (8,9)
H. B. Morunenukos, B. B. TopOyHoB, JI. @. JIeBULIKHIA. .
CamocrosTenbHOe H3yUeHHe JIBKeHne cHaps/a B CTBOJIe U Ha Tpaekropuu: Tyna: Tym.
TeOpeTHYeCKOro MarepHasa rno roc. yu-T, 2007 (1, 2.1, 2.2) 14
PEKOMEH/lyEMOM JINTEPAType M. 1. BozonbsiHOB. . Teopusi U pacyéT apTH/IePUIACKIX
cHapsizios: CII6.BI'TY "BOEHMEX" um. []. ®. YcTuHOBa,
IToaroToBKa MCXOAHBIX TaHHBIX 2002 (18,19) 7
Wrtoro o paspeny 6 23
Pazgen 7. IlpoHuKkaHue B Iperpajsbl.
OOpMIeHH e MOSCHUTETHHOT M. . BogonesiHos, f. O. [TaBnoB. . OCHOBBI
3ALCKI MIPOEKTHUPOBaHUs cpeAcTB nmopakeHusi: CI16.BI'TY 3
"BOEHMEX" um. []. ®@. YctuHoBa, 2021 (10,11)
E. A. 3HamMeHCKUH. . YlapHOe U KyMY/ISTUBHOE /leliCTBHe
CamoCToATe/IbHOE M3YUEHNE | anryqnepuiickux Goenpunacos: CI16.BI'TY "BOEHMEX"
TEeOPEeTUUECKOrO MaTepuasa 1o um. JI. @. Yeturosa, 2017 (1.1-1.4) 15
PEKOMEHZYEMOU JIUTEPATypE M. . BogonbsaHoB. . Teopys 1 pacuéT apTU/IEPUACKHAX
cHapsipos: CIT6.BT'TY "BOEHMEX" um. []. ®@. YcTHHOBa,
[MoaroToBKa UCXOHBIX AAHHBIX 2002 (22,23) 6
Urtoro no paspeny 7 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTIPOBAHNS CPE/JCTB IIOPAJKEHU ST

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e pacueTHO-rpaduueckas pabora;

e BOMPOCHI K UG PepeHIIUPOBaHHOMY 3aUeTy;
*  KOHTPOJIb TIOCEIaeMOCTH;

e BOMPOCHI K 9K3aMeHY;

o muddepeHIMPOBAaHHBIN 3aUeT;

* 5K3aMeH.

KpuTepuu oneHUBaHUs

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

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

PacuerHo-rpajduueckas padora
PacueTtHo-rpaduueckast pabota (PI'P) "OrjeHKa MpaBUILHOCTH (PYHKI[MOHUPOBAHUS apTHU/I/IEPHUICKOTO
cHapsizia (AC) B kaHaste ctBosia opyaust (KCO), Ha TpaeKTOpYH U y Lie/in" Mpe/ICTaB/IseT CO00 COBOKYITHOCTh
OTYETOB [0 CJIeAYIOLUM pas3zernam:
1) mocTpoenue TBepOTEIBHOU MOZe AC;
2) BeIOOp ONTUMAaLHOM Maccy, obecneurBaroliell HauboBINYIO AaTbHOCTL CTPeJTHOBI TIPH 3a/JaHHBIX
OrpaHUYeHUsIX U YCI0BUsIX (hyHKIMoHUpoBaHusi AC;
3) pacuet Ha npoyHocTh AC CHapsi/ia B 30He BeZyIIlero rnosicka;
4) pacyet Ha rpouHocTb AC cHaps/ja Ipy MakCUMaJ/IbHOM JlaB/IeHNY;
5) oneHka peakimii ipu AwkeHnn AC B KCO;
6) olieHKa [TyOMHbI [IPOHUKAHUS B IIPerpajibl MaJod U CpeIHel MPOUYHOCTH;
7) pacueT Ha rpouHocTb AC cHaps/ia Mpy NMTPOHUKaHUU.

PI'P npefcrasnsieTcs B iedatHoi dopme. 3awutoit PI'P cityxur:

* HaJIMuMe BCeX OTUYeTOB I10 yKa3aHHBIM paszesaM;

* COOTBETCTBHE BapyaHTa BbIJaHHOMY 3a/laHUI0 (MCXOJHBIM JIaHHBIM JIJIs1 3a/laHusl 1 HOMePOM BapuaHTa
BBICTyIIaeT YHUKa/IbHbIM MHJEKC apTU//IEpPUICKOTO BBICTPe/ia, apTU/IEpPUICKOro CHapsiia U HauMeHOBaHue
apTUUIEPUICKON CHCTEMBI);

* Ha/IM4Ke HeoOXoMMOro rpaUyecKoro MaTepraa;

* KaueCTBO 0(OPMJIeHHSI TIOSICHATE/TBHOM 3aIMCKU.

OcHOBO# Jj1s1 T10/10’KUTeIbHOM 3aiuThl PI'P siB/isieTCs AoCTKeHMe CTYZIeHTOM 3HaHUM Ha ypOBHe He MeHee
60% 10 TeopeTHUeCKUM MaTepuasam MpoiiieHHoro Kypca. [IJist OLjeHKH JOCTUTHYTOTO YPOBHS 3HaHUM
Tiperio/iaBaresieM 3aZlaeTcsi He MeHee 4 BOMIPOCOB U OCYIL[EeCTBIISIeTCSI KOHTPOJIb KOPPEKTHOCTU Y BEPHOCTH
OTBETOB CTYy/leHTa.

Bonpocs! k guddepeHpoBaHHOMY 3aUeTy
1. Kakye XxapakTepUCTHKU CHapsiia Ha3bIBaIOTCSl JUHAMUUE CKUMU?
2. OTHOCUTENIbHO KaKHX OCel CHapsiia OnpefesisiioTCs JUHaMUUYeCKre XapaKTepUCTUKU?
3. Ilpu Kakmx pacuétax QyHKIIMOHUPOBAHUS CHAPS/Ia UCIIO/B3YHOTCSA BeIMYUHBI TUHAMUYE CKUX
XapaKTepUCTUK?
4. Kakue MeTO/bI pacuéTa JUHaMUUeCKUX XapaKTePUCTUK UCIIO0/b3YIOTCS NPU POEKTUPOBAaHUM CHAPSL0B?
5. B uém cyImHocTh pacuéTa JUHaMUUeCKHUX XapaKTepucTHK MeTozoM B.M. Tpodrmosa?
6. [Touemy pe3ynbTaThl pacyéTa MacChl CHapsi/ja 0 HOMUHA/ILHBIM pa3MepaM OTJIMYAOTCS OT UePTEKHOM
Maccel?
7. YTo Takoe IpOeKTUpOBaHUe?
8. B cBsi3u c yeM opMynupyeTcs 3aZaua IPOeKTUPOBaHUS?
9. Uem oTsiuaeTcs mpsiMasi ¥ oOpaTHasi 3a/jada POeKTUPOBaHUS?
10. Kakue 0CHOBHBbIe 3Tarbl NPOEKTUPOBAHUS BbIJEISIOT?
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11. Kak y3mMeHsieTCs [jaB/ieHre ITI0POXOBBIX ra30B B KaHajie CTBOJIA [P BbICTpesie?

12. KakrMu rapameTpaMu OLieHUBaeTCsT MOTYILeCTBO AeHCTBHUS 0CKOMIOYHO-(DYracHBIX CHApsiioB?

13. Kakvie BHellIHMe CUJIOBbIe BO3/|€MCTBUS SIB/SIOTCS ONpee/AIOLMMU NTPYU aHa/lr3e IPOYHOCTH
apTWI/IepUIiCKOro opyaus?

14. Kakue ¢akTopsl Onpe/iesisioT AalbHOCTD T0/IETa CHapsiaa?

15. Kakwuie rmapameTphl OIpe/Ie/IsiioT YCTOMUHNBOCTh, HAaIlPaB/IeHHOCTh TO/IETa CHapsiaa?

16. Kakumu KpUuTepusiMuy oripefiesisieTCsl PaBU/IbHBIN MOIET cHapsiga?

17. Kakue ¢akTopsl onpeesisiioT yMeHbllIeH e YIJIOBOM CKOPOCTH BpallieHUsI CHapsja?

18. Kak BnusieT n3MeHeHHe BeJIMUMH JUHAaMUUeCKIX XapaKTepUCTHUK CHapsiia Ha ero yHKLMOHUPOBaHHE B
BO3YILIHOU cpefie?

19. Kakue ¢axkTopbl MPUBOJAT K paCcCEeMBAHHUIO CHAPSAOB?

20. Kak n3MeHUTCs BU/| AVarpaMMbl YCTOMUHMBOCTH TIPY BapHALUU JOMTYCTUMBIX 3HaueHuH Ko3dhduiieHTa
TUPOCKOMUUECKON YCTOUUMBOCTH?

21. Kak U3MeHUTCS BUJ, [MarpaMMBbl HallpaB/IeHHOCTH T0/1éTa NIPY Bapyaljiy [0y CTUMBIX 3HaYeHUH yIia
HyTaLuu?

22. Uro onpepenseT KpUTHYeCKasi TOYKa JuarpaMMbl yCTOMUMBOCTH?

23. Kakue TpeboBaHus MPeIbsBISIOTCS K YITy HAKJIOHA Hape30B KaHasa CTBOa?

24, Kakue u3MeHeHUs1 MOTYT ObITb BHECEHBI B 00/IMK CHapsiza AJisl JOCTHXKeHHst TpeboBaHui o0ecrieueHus
MPaBUIbHOCTH €ro MojéTta?

25. Kakue BHellIHYe CUJIBI IeHCTBYIOT Ha KOPITyC CHaps/a B KaHajie CTBOJIa OpyANs?

26. UTo BXOAUT B MIOHSATUE NePBUYHOM peakluM BeJyllero nosicka?

27.Yto0 Takoe abCOMOTHOE Y OTHOCHUTEIbHOE Bpe3aHue BeyIero rmoscka?

28. UeM oripe/ie/isitOTCSl XapaKTepHble yUaCcTKU KPUBOU Bpe3aHusi?

29. Kakumu KpUTepUsIMU OIIPe/le/IsitoTCs Npefie/ibHble BeJIMUMHBI paJjiasibHbIX JedopMaluii KopIyca cHapsifia
B 30He Be/lylLl[ero osicka?

30. Kakue ponyieHnst NpUHATHI [IPYU pACCMOTPEHNH paCyeTHOU CXeMbl Bpe3aHUs?

31. Kak BBIVIIAUT YCAOBHAs AYarpaMma UCTUHHBIX HalpsyKeHWH Mareprana?

32. YTo 3HaUUT MOHATHE "TPaHUYHAs peakLys BeAyLlero noscka'"?

33. KakoBa nociefioBaTe/IsHOCTh OTIpe/iesieHusi IPOruOoB KopITyca cHapsia?

34. KakoBbl yC/I0BHS POYHOCTU KOPIyCa CHaps/ia B 30He BeAyllero rnosicka?

35. KakoBbl yc/ioBUst 06ecrieueHrst KOHTaKTa MeK/ly BeJYIIMM TIOsICKOM ¥ KaHa/IoM CTBOJIA T10 JOHBSIM
Hape3oB?

36. Kakumu ycioBusiMu 06ecrieurBaeTCsi HEITPOBOPaYMBaeMOCTb BeYILero MosiCa OTHOCUTETLHO KOpITyca
cHapsiga?

37. Kak obecneurBaeTcsi IpOYHOCTE BeAYIIETO MosicKa Ha cpe3?

KonTpo/s nocemaemocTtu

OrieHMBaeTCs MOCeIleHNe TOJIBKO JIEKLIMOHHBIX 3aHATUH.
B 3aueT yAyT TONBKO MOAKPeI/IeHHbIe KOHCIIEKTOM JIEKLIMH MocCelljeHHbIe 3aHATHS. YPOBHH M0CeIaeMOCTU U
COOTBETCTBYIOIIYEe UM Oasjibl YKa3bIBAIOTCSl B TEXHOTOTUUECKOM KapTe JUCLIUTUTHHBI.

Bonpocsl K 3k3aMeHy

1. Oransl npoektupoBanus. Llenu u 3agaun. TT3 u TTT.
2. KOHCTpyKTHBHBIE CXeMbI O0erprnacoB. ICKU3HOe MPOeKTUpOBaHue, (hopMupoBaHre 00/MKa, BEIOOP
reoMeTpUYeCcKUX pasMepoB.
3. PacueT MacCcOBBIX U JUHAMUYECKUX XapaKTePUCTUK U3Ze/HH.
4. Cunbl U MOMEHTHI, IeACTBYIOIIME Ha BPALLAOLUICS CHaps/ NPy ABWKEHUU B BO3AYLLIHOU cpefe.
XapakTepuCTHKa pacCerBaHUsl.
5. ObecrieueHre IPaBUILHOCTH T10JieTa. /InarpaMMa yCTOMYMBOCTH W HAlPaBIeHHOCTH.
6. BanmcTryeckoe NPOEKTUPOBaHKe. BeIOOp MacChl apTUJIEPUIACKOTO CHapsijia U3 yC/I0BHSI TPOYHOCTH CTBOJIA
Y OTKaTHBIX YacTel.
7. OnTUMU3a1Ms MacChl apTU/UIEPUICKOTO CHAps/a.
8. Cuibl, JeMCTBYOLME Ha KOPITYC apTUJIEPUICKOTO CHapsiia MpU BBICTpesie: JaBlieHre ITOPOXOBhIX ra3oB.
BiusiHue TemniepaTypbl MeTaTe/IbHOTO 3apsi[ia Ha BeJIMUUMHY MaKCUMaJ/IbHOTO J1aB/eHUsl.
9. Cunbl, JeiCTBYIOLME Ha KOPITyC apTU/UIEPUICKOTO CHaps/a MpH BLICTpeJie: CUJIbl MHEPLIUU B
MOCTYyTaTeIbHOM U BpalllaTe/IbHOM /IBIKEHUSIX.
10. OceBble HampsKeHUs B CeueHUsTX KaMopbl cHapsijia. CUbl, eliCTBYIOIIME Ha KOPIYC apTH/IEPUMCKOTO
CHapsi/ia TIpY BBICTpeJie: [aB/ieHue CHapsUKeHUSI.
11. OcobeHHOCTH BBIOOPA BETUUMHBI HACeJAIOIIe MacChl CHApsKEHHUS PA3/TMUHOTO THIIA U OTIpe/ie/IeHust
JlaB/ieHUs1 CHapsDKeHUsI B CeUeHUsIX TOJIOBHOM, LIMTMHAPUYECKOH, 3ar0siCKOBOM YacTeil.
12. Cunbl, [eMCTBYIOLME Ha KOPITyC apTU//IEPUMCKOTO CHaps/ja MpH BbICTpere: CHUJIbl COMPOTHUBIEHUS
JIBIDKEHHIO CHapsifa.
13. XapakTepuCTHUKH MPOYHOCTH Y TUIaCTUYHOCTH KOHCTPYKLJMOHHBIX MaTepyasioB MpYU JYHaMUYeCKOM 1
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VMITY/IbCUBHOM Harpy>kKeHUsX.
14. TIpouHOCTH KOpITyCa CHapsiZia pu BeicTperne. OG0CHOBaHMe BEIOOpA XapaKTepHBIX CedeHHi. BeipakeHust
JL/Is1 IPOYHOCTU KOpITyCa B ceueHUsX Bolie BIT.

15. TIpouHocTh KOpTyca cHapsiia mpu BeicTpesie. O6ocHOBaHMeE BEIOOpA XapaKTePHBIX ceueHWi. BuiparkeHust
JIJIs IPOYHOCTHU KOpITyCa B ceueHUsix HKe BII.

16. OcobeHHOCTH pacueTa Ha IMPOYHOCTH KOPITyCOB CHapsiloB M CTOMKOCTH CHapsDKEHUS TIPU BBICTpere.

17. Cxema Harpy>xeHHsl ZIHa CHaps/ia TIpH BBICTpeJsie. PacyeT /Ha CHapsia Ha U3ruo.

18. 3Omropsl TaHreHMANBHBIX U PaJivaibHbIX HAMPSUKEeHUH 0 TOMIMHe CTEHOK Kopryca cHaps/a. Pacuet faHa
CHaps/ia Ha cpes.

19. Jedopmariyy LIUIMHIPUUECKOM YacTH KOpIlyca CcHapsija.

20. YKeCTKOCTh U YCTOMUYMBOCTD 3arl0siCKOBOM YacTH KOpITyca CHapsizia.

21. CunoBoe B3aUMO/eHiCTBUe BeJyLIMX 3/IeMEeHTOB CHapsiia U cTBosia opyaust. [lepuuHas peakuys BIT.
Kpusas Bpe3anus.

22. IIpoYHOCTD KOPITyCOB OCKOJIOUHO-(byracHbIX cHapszoB B 30He BIT o metony A.A.Mnbtoumna. Kpusble
Bpe3aHus. Pacuer peakujuu Befly1Liero rnoscka.

23. Ces3b Aedopmaliuii kopryca B 3oHe BII ¢ kpyBH3HOM cpeuHHON TTOBEPXHOCTHU.

24. PacueT Ha MPOYHOCTH KOPITyCOB, U3rOTOBJIEHHBIX U3 CTA/IMCTOr0 UyryHa.

25. ByiusiHue 611130CTH IHA W HAJIMUKS IOTIOJIHUTENBHBIX BeAYIIMX MOSICKOB Ha JleopMariyy Kopriyca.

26. OmnpefienieHye JuaMeTpa BeZlyllero Mosicka U3 yC/IOBUs er0 HelTpOBOPauMBaeMOCTH, IIPOYHOCTH Ha Cpe3 U
obecrnieueHns1 0OTIOpALIMK TIOPOXOBBIX Ta30B.

27. Beibop Marepuasa, pa3MepoB 1 MPOQUIIst BeAYILero rmosicka.

28. HeypaBHOBelLIeHHOCTb Macc.

29. CusioBoe B3auMOZEeHCTBIE BeAYIIMX 37IeMeHTOB CHapsiia M CTBoJIa opyAus. Bropuunas peaxius BIT.

30. MuHOMéTHBIH BbIcTpes. Cuibl, AeHCTBYIOLIMe Ha KOPITyC MUHbI IIPU BBICTpeTIe.

31. IIpoYyHOCTH KOPITyCOB MHUH IIpY BLICTpeIe.

32. BuyTpubanmicTrueckue KpuBble. IToHsATHs 0 popmynax Jlemroka.

33. [IpoHuKaHue CHapsA0B B Mperpajbl Masaoi U cpefiHel MpOYHOCTH. PacueT mapamMeTpoB MPOHUKAHUSI.

34. TIpOYHOCTH TOJICTOCTEHHBIX KOPITyCOB CHApsZ0B IIPU IPOHUKAHUU B IIpETrpazy.

35. IIpOYHOCTBL TOHKOCTEHHBIX KOPILYCOB CHapsii0B [IPY IIPOHUKAHWY B TIPerpazy.

36. ®u3nvecKye NPUHLMIIBI IPOHHUKAHKS yIaPHUKOB U IIPOUYHOCTb OPOHEOOMHBIX CHaps/IOB.

JAuddepennypoBanHkblii 3aueT

OcCHOBHOM J/1s oTipe/iesieHus OLleHKH Aud@epeHI[MPOBaHHOTO 3aueTa CJIY>KUT KOJIUueCTBO
3alIWIIeHHbIX 1a00paTOpPHBIX paboT U MPaBU/IBHBIX OTBETOB Ha BOTIPOCHI U3 MEPeYHS 3a/JaHHBIX
TIperofiaBatesieM, KOMM4eCTBO KOTOPBIX He Oornee 4:
* OLIEHKA «OTJIMYHO» - TIPH 3aiuTe 3 1abopaTopHbIX paboT v MpU OTBeTe Ha 3 BOTIPOCa;
* OLIEHKA «XOPOIIIO» - MpH 3aluTe 3 1abopaTopHBIX paboT U MpY OTBETE Ha 2 BOMpOCa
WY - TIpY 3aiiuTe 2 1ab0opaTopHbIX paboT U MpU OTBeTe Ha 3 BOIPOCa;
* OLIEHKA «YJOBI€TBOPUTE/BEHO» - TIPH 3aluTe 2 1abopaTopHbIX paboT v TIpU OTBeTe Ha 2 BOTIPOCa;
* OLIEHKH «He 3aUTeHO0» B UHBIX CJTyYasix.

JK3aMeH

B BocbMOM cemecTpe MpoMeXKyTOUHBIA KOHTPOJIb TIPOXOAUT B (POPMe YCTHOTO K3aMeHa.
Pe3ynbTaThl OTBETOB CTY/I€HTA OLIEHUBAIOTCS OL[EHKAMU «OT/TMUHO», «XOPOIII0», «yA0BIeTBOPUTEILHO» U
«HEY/I0BJIETBOPUTEILHOY.
OcHOBOI 7151 OTIpe/iesieHusT OL[eHKU CTY>KUT YPOBeHb YCBOEHHs CTYZeHTOM Mareprara, peayCcMOTPeHHOT0
yueOHOI TIPOrpaMMOi AVCLIATIMHBI.
- OLIEHKH «OTJIMUHO» 3aC/TyKMBAeT CTYAEHT, 0OHAPY>KUBIIIMH BCeCTOPOHHEe, CUCTEMAaTUUeCKOe U Iybokoe
3HaHUe y4eOHO-MPOrpaMMHOI0 MaTeprasa, yMeHre CBOOOIHO BBITIOMHSTD 3a/JaHusl, TIPeyCMOTPEHHbIe
TPOrpaMMOii, YCBOMBIIIMM OCHOBHYIO U 3HAKOMBIN C AOTIOJTHUTE/ILHOM JIUTEePaTypOU, peKoMeHI0BaHHOM
riporpammoii. Kak rpaBusio, olieHKa «OTJIMYHO» BBICTAB/SIETCS CTY[eHTaM, YCBOUBLINM B3aUMOCBSI3b
OCHOBHBIX MMOHATUH AUCIWIIIMHBI B UX 3HAUEHUH [Ijisk IPUOOpeTaeMoii podeccru, MPOsIBUBIIIM TBOPUECKHe
CMOCOOHOCTU B MOHUMAHWH, U3/I0KEHUH 1 MCIO/b30BaHUH yueOHO-TIPOrpaMMHOI0 MaTepuara u 3aliura
JIOMallIHero 3a/laHus;
- OIIEHKH «XOPOIII0» 3aCTy>KUBAET CTY/IEHT, 0OHAPY>KUBIIIHI TIO/THOE 3HaHUEe YueOHO-TTPOrpaMMHOTO
MaTepHaJa, yCIelllHO BBIMOJIHAOLIKY TIPeyCMOTPeHHbIe B pOrpamMMe 3a/laHusl, YCBOUBILIKY OCHOBHYIO
JIUTepaTypy, peKOMeHJ0BaHHYO B IIporpaMmMe. Kak mpaBuiio, OlleHKa «XOpOILI0» BBICTaB/IsSIeTCS CTyAeHTaM,
MOKAa3aBIIIM CHCTEMaTHUeCKUI XapaKTep 3HAHWH IO JUCIUM/IMHE U CTIOCOOHBIM K MIX CAMOCTOSITE/THBHOMY
TIOTIOJTHEHUIO U OOHOBJIEHUIO B X0/l Jia/ibHekIel yueOHoM paboThl U MPoQeCCHOHANBLHOM /IeSTeTbHOCTH U
3alyTa AOMAITHero 3aJaHus;
- OLIeHKH «Y/IOBJIETBOPUTETLHO» 3aC/Ty>KUBAET CTY/eHT, 00HAPYKUBIIINI 3HAaHKE OCHOBHOTO yueOHO-
MPOrpaMMHOT0 MaTepuasa B 00bemMe, HeOOX0JUMOM [I/1sl Ja/ibHeHIel yueOnl U npecTosieli paboThl Mo
rpodeccuu, CIIpaB/ISIOIIUNACS C BBITIOTHEHUEM 3a/laHuUH, PeAyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIN C
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OCHOBHOU JIUTEepaTypoOM, peKOMeHJJ0BaHHOM Nporpammoi. Kak rnpaBu/io, OLieHKa «yZ0BIeTBOPUTETBLHO»
BBICTaBJISI€TCS CTyAE€HTaM, [IOyCTUBLIMM IIOIPELTHOCTH B OTBeTe Ha 9K3aMeHe U [1pY BBIIIOHEeHUH
3K3aMeHaLMOHHBIX 3a/laHui, HO 00/1aaolM HeoOX0AUMBIMU 3HAHUSIMU /151 UX YCTPaHeHUsI TI07
PYKOBO/ICTBOM TIperiofiaBaTeisl U 3alljUTa JoMallHero 3aflaHus;

- OL|eHKa «HEeY/0B/IETBOPUTE/ILHO» BBICTABIISIETCS CTYAEHTY, 00Hapy’>KUBLIIeMy TIpo0Oesibl B 3HaHUSIX OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 MaTepHasa, JOMyCTUBLIEMY TPUHLUITHA/bHBIE OLUTUOKY B BBITTOTHEHUH
TpesyCMOTPeHHBIX IPOrpaMMOM 3a/aHnid. Kak npaBuiio, OLleHKa «HeY/I0B/IeTBOPUTEIbHO» CTaBUTCS
CTyZleHTaM, KOTOpbIe He MOTYT TIPOZIO/DKUTE 00yueHre WiIv MPUCTYIUTE K IPo(heCCHOHATBHON /1eSITeTbHOCTH
110 OKOHYaHUM By3a 0e3 J0MOTHUTE/IbHBIX 3aHITHH 110 COOTBETCTBYIOLIeH JUCLIUTIIHHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bomnpocs! K
Pazpen 1. nuhbepeHIIPOBAHHOMY
7 |KoHncTpyupoBaHue 32 8 4 4 24 10 | 20 3aueTy,
CHapsipa. PacuetHo-rpadrueckast
pabora
Bonpocs! K
nuddepeHIPOBAHHOMY
7 [Paspen 2. Ocuosel 3712 6 | 6 | 25 | 20/ 15 sauery,
BHeIIIHe# 0a/VIMCTHKY.
PacuetHo-Tpadhrueckas
pabota
Borpocs! k
nubbepeHIMPOBAHHOMY
3ayuery,
7 [Pasaen 3. Ilepuoy 39 /14| 7 | 7 | 25 |10 15 KoHTpOIIb
(¢opcupoBanus.
TMOCeIaeMOCTH,
PacuetHo-rpadrueckast
pabora
Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 | 40 | 50
Paspen 4. Cuisl, Boripocs! K 3K3aMeHy,
8 |melicTBylOIIIME HA 35 | 12 8 4 23 15 | 10 |PacueTHo-rpaduyeckas
CHapsiji IPU BBICTpeJIe. pabora
Paspen 5. Pacuer Borpocs! K 3K3aMeny,
8 |mpouHocTH cHapsifa 38 | 15 | 10 5 23 20 | 20 |PacuerHo-rpaduueckas
MpH BBICTpeJIe. pabora
Pa3pen 6.
TIpoexTHpoBaHHe Bomnpocs! K 3K3aMeRy,
g | poexTH 37 | 14 | 10 | 4 | 23 | 15 | 10 | PacuetHo-rpaduueckas
Be/yLIeld YacT
pabota
cHapsja.
Bompocsr K 3K3aMeHy,
KonTtposns
g (Paspen7.Tlpownkamue | 5, | 45 | ¢ | 4 | o4 | 10 | 10 TOCeIAeMOCTH,
B Nperpa/ipl.
PacuetHo-Tpadhrueckas
pabota
Bcero 3a 8 cemectp 144 | 51 | 34 17 93 60 | 50
Bcero no auciuminHe 252 | 85 | 51 34 167 | 100 | 100
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