MMHOBPHAYKH POCCHUHN

(eepanbHOE rocyfapcTBeHHOe 610/pkeTHOe 00pasoBaTe/IbHOe YUpeXX/ieHHe BhICIIero 06pa3oBaHus
«BanTuiickui rocyfapcTBeHHbIi TexHnueckuii yuusepcuter «BOEHMEX» um. [I.®D. YcTHHOBa»

(BI'TY «BOEHMEX» um. [I.®. YcTuHoBa)

YTBEPXIAIO
[ekaH dakynsreTa

Cycnus A. B.
(noanuce) [)7(6]
« » 20__

PABOYAM ITPOT'PAMMA JUCIHIATIVINHBI
CAD/CAE MOJE/IMPOBAHME ITPOINECCOB ®YHKIIMOHWPOBAHUSA OPY)XUA 1 CUCTEM

BOOPYXEHUSA

Hanpanneﬂuelcnequanbﬂocn, TMOAr0TOBKH

Cnenuanu3arnusa/mpo¢uis/mporpaMma noAroToBKH

YpoBeHb BbICIIero 00pa3oBaHus

®dopma 06yueHHs

®dakyneTeT

Beimyckaromas Kadegpa

Kadepapa-pa3paboTuuk paboueii nporpaMMbi

17.05.02 CTpe/IKOBO-NyIlIeYHOE, APTH/VIEPUIICKOe H PAKETHOE OpY)KHe

CaMoxo/{HOe apTH/I/IEPHIICKOe H TAHKOBOE OpYy)XXHe

Crnenyuaaurer

OuHas

E Opyx#ue u cHCTeMbI BOOPY)XeHHUS

E1 CTPEJIKOBO-TIYIIIEYHOE, APTUWIJIEPUNCKOE 1 PAKETHOE OPY )KUE

E1 CTPEJIKOBO-TIYIIEYHOE, APTUWIJIEPUNCKOE 1 PAKETHOE OPY KUE

YACHI (o HaIMuMI0 BU/I0B 3aHATHIH)
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JINCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBMM C TPEBOBAHUSAMM ®EJEPAJIBHOI'O
TOCYIZAPCTBEHHOI'O OBPA3OBATE/IBHOTI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHNS (#I'OC BO)

17.05.02 CTpe/KoBoO-nyLIeYHOe, apTU/JIEPUIICKOe U PAKETHOE 0pYyXXue
rog, Habopa rpymmsl: 2024
ITporpammy cocraBuIu:
Kadenpa E1 CTPEJIKOBO-ITYIHIEUHOE, APTW/IJIEPUMCKOE U PAKETHOE OPYKHUE

AdanacreB Anekcangp CepreeBuy, A.T.H., JOLIEHT, 3aBeyIOIMI Kaderpoii

Kadenpa E1 CTPEJIKOBO-ITYIIEYHOE, APTUJ/IJIEPUACKOE U PAKETHOE OPY KUE
EropoB Bnagumup BukropoBud, K.T.H., I0L|eHT

IMporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepei-pa3paboTurka .

paboueii nmporpammMel E1 CTPEJIKOBO-ITIYIIEYHOE, APTUWIJIEPUMCKOE U PAKETHOE OPY )XHUE
3aBepyromuii Kadespoii Adanacees A.C., A.T.H., JOLl.

ITporpamMma paccMOTpeHa

Ha 3acelaHUH BbINycKaroleil Kadepsl

E1 CTPEJIKOBO-IIYIIEYHOE, APTUWIUIEPUNCKOE Y PAKETHOE OPYXHUE

3aBeaytomuii kadeapoit AganacseB A.C., A.T.H., 101,



PABOYAS ITPOI'PAMMA JUCHUITVIMHBI
CAD/CAE MOJIEJINPOBAHMUE ITPONECCOB ®YHKIIMOHNPOBAHHUSA OPYXXHUSA U1 CUCTEM BOOPY)XXEHUSA

Paspesbl paboueii mporpaMMel

1. HEJIN OCBOEHUA JUCHUITINMHBI

2. MECTO INCHUITIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHWE JUCIHUWITJIMHBI

4. @OPMbI KOHTPOJI OCBOEHUA AVCHUIT/IMHBI

5. YYEBHO-METOINMYECKOE 11 TH®OPMALIMMOHHOE OBECITEYEHUE IMCIWITJIVMHBI
6. MATEPAJIBHO-TEXHWUYECKOE OBECITEYEHUE JUCHLTIJINHBI

IIpunokenusi K paboueii mporpamMMe AMCLUIUTMHBI
o TIpunoxenue 1. AHHOTaIWMs paboyell IPOrpaMMmel

o TIpunoxenue 2. TexHosmoruu u Gpopmbl 00yUyeHHst
o TIpunoxenue 3. PoH/BI OLIEHOYHBIX CPEJCTB



1. IE/IX OCBOEHUA JUCIIUIT/INHBI

Lesipto 0CBOEHMS JUCLIUTIIMHEI SIB/IsIeTCS] OPMUPOBaHKe CIe/[YIOIMX KOMIIeTeHLIHIA:

TICK-7 — criocoGHOCTb [JeMOHCTPUPOBAaTh 3HAHUE METOJ0B IIPOEKTHPOBAHHsI CAMOXOAHOI0 apTU/ITIEPUHCKOTO ¥ TAHKOBOTO OPYIKHUST
TICK-8 — cnoco6HOCTb /|eMOHCTPUPOBaTh 3HaHWE METOJOB MCIIBITAHWH U 3KCIEPUMEHTANbHBIX MCC/Ie0BaHMsl 06pa3L{0B CaMOXOJHOIO
apTU/IEPUIACKOTO U TAHKOBOTO OPY KUSIsI

@DOpMHPOBaHHUIO KOMITETEHLMH CIIY>KHUT JOCTHKEeHVe C/IeAYIOINX Pe3y/bTaToB 06pa30BaHus:
IICK-7

3HAHUA:

OO0 OCHOBHBIX METOZIaX MOJe/TMPOBAHMUS TIPOLIECCOB B apTU/ITIEPUICKUAX KOMILIEKCaX;

CHCTeMHOro IozXo7ia K IPOeKTUPOBaHUIO, alTOPUTMOB IIPOEKTUPOBAHUS C UCII0/Ib30BaHUEM COBPEMEHHBIX WHKEHEpPHBIX CPe/iCTB;

UeTKo MpeACTaB/ATh (PU3MKY MPOLIECCOB, TPOTEKAIOIINX B KaHajle CTBOJ/IA OPYAMs U Pa3NUUHbIX ra30JMHaMU4eCKUX YCTPOWCTBaX Mpu
BBICTpeJIE;

YMeHust:

I'paMOTHO BbIGMpATh UCXOAHBIE [TapaMeTPhI 110 XapaKTePUCTHKAM ITOPOXOB U YCIOBUSIM 3apspKaHMs;;

HABBIKU:

Bragets Metogamu TpoBefieHUst Ga/UTMCTUUECKUX PACYETOB W NMPHUEMaMy Oa/UTMCTHUECKOTO IPOEKTUPOBAHUSI apTH/UIEPHHACKUX
YCTaHOBOK;.

IICK-8

3HAHUA:

OO0 0CHOBHBIX 3KCIIepHIMEHTaTBHBIX METO/IaX MCC/IeJOBAHHIM, NCTIOb3yeMbIX B MIPAKTHKe TIPOEKTHPOBaHNS;

OCHOBHBIE KPUTEPHH OL|eHKH KOHCTPYKTHBHBIX BAPUAHTOB Oa//IMCTHUECKUX PellleHnH;

YMeHus:

AHanu3upoBarh U COTIOCTAB/ISATH C Pe3y/bTaTaMy 3KCIIepUMEHTaIbHbIX UCCIeOBaHNUI TeXHUUeCKHe TpeboBaHus, MpebsB/seMble K
obpasiamMm BOOpY’>KeHHsl, KOTOpbIe CIIOCOOCTBYIOT NPHHSTHIO PaL[IOHANbHBIX Oa/UTMCTHUeCKHX pelleHWi, HarpaB/eHHBIX Ha oOecrieueHve
Tpebyemoii 3¢ peKTUBHOCTH U HaZIEKHOCTH PabOTHI KOMITIIEKCOB BOOPY KEHNS;

HABbIKU:

VIMUTALMOHHOTO MOZe/IMPOBAHUS Pa3/IMUHbIX TEPMO- U Ta30AWHAMHUECKHUX YCTPOMCTB apTH/IIEPUICKUX OPYIWH, MCIIOIB3YIOIIX
SHEPIUI0 TIOPOXOBOTO 3apsifia.
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2. MECTO JUCHUAII/IMHBI B CTPYKTYPE OOII BO

Iucnurinaa CAD/CAE MOJE/IMPOBAHUE ITPOITECCOB ®YHKIIMOHWPOBAHHMSA OPY)XXHWA 1 CUCTEM
BOOPYJKEHWUS siBisieTcs JUCLTUTMHON YacTH, (hopMHpyeMoii ydacTHUKaMHU 00pa3oBaTe/IbHBIX OTHOIIEHMIT 0/10Ka 1, MporpamMMel
TMO/ITOTOBKH 110 HarpasieHuio 17.05.02 Cmpenkogo-nyuieuHoe, apmuaiepulickoe U pakemHoe opysicue.

Copep>kaHve OUCLIMILIMHBI SB/SETCS JIOrMYeckKuM rpopomkeHreM guciurivH: @U3NYECKHWE OCHOBBI YCTPOj/ICTBA n
OYHKIIMOHNPOBAHNA CTPE/IKOBO-IIYIIEYHOI'O BOOPYXXEHMS, OCHOBBI MH)KEHEPHBIX PEIITEHNN.

Copep>KaHue JUCLIMTUTUHBI sIBJIsieTCs 0CHOBOM Jy1st ocBoenus aucuurivH: IIEPCIIEKTUBHBIE HATIPAB/IEHHUSA B OBJIACTU
CHUCTEM BOOPYJ)XEHHSA, BBIIIOJIHEHUME, IIOAI'OTOBKA K ITPOLHEAYPE 3AINIUTHI N 3ALINTA BBIITYCKHOU
KBA/ITM®UKAIIMOHHON PABOThL

Hpe,E[BapI/ITe]'ILHbIe KOMITIeTeHL|UH, CCI)OpMI/IpOBaHHLIe y O6yT-IﬂIOH.[eFOCH A0 Hayad/la u3yueHusa AUCHUIIIMHBI:

¢ OIIK-7 — Cnioco6eH aHa/M3UPOBATh TEKYILjee COCTOSIHUE U TeH/EHLIMH Pa3BUTHS OPY>KHS U CHCTEM BOOPY)KEHHsI
¢ TICK-7 — c1rioco6HOCTb JeMOHCTPHPOBATh 3HAHHE METOZIOB ITPOeKTHPOBAHMS CAMOXOJHOI0 apTH/LIEPUICKOrO ¥ TAHKOBOTO OPY KHSI



3. CTPYKTYPA U COJEPXAHUE JUCIIUIT/INHBI

OG611jast TPYJO0EMKOCTh AUCLUIUTUHBI cOCTaBsieT 3 3.e., 108 u.

3.1. Copep)xaHue (JUAAKTHKA) AUCLUIIIUHBI

AypuTOpHBIE 3aHATHS

KYPC

CEMECTP

HanmeHoBaHMe pa3/ie/I0B H ANaKTHYECKHX eIHHHIY

BCEI'o

B KOHTAKTHOIi (hopme

BCEI'o

Jlekuuu

IIpakTHYecKue
3aHATHS

CamocrosTenbHas
pabora cryaeHTOB

®Dopmupyemas
KoMmmneTeHuus, %

IICK-7

TICK-8

Pasjen 1. O0mue BONpPoChI IPOEKTHP " CHCTeM HeT 0
Gasmcrnyeckoro ucronnenns. 1.1. Beeenvie. Llenb 1 3aaun Kypca, ero pasjenbl, CBS3b MEX/Ly HUMI
1 IPYTHMHU OBIeHIKeHePHBIMH 1 0011leTeXHUYe CKUMH IMCLMIIMHAMU. KOHCTPYKTHBHO-2/1eMeHTHBIi
TIPUHLIIT TIOCTPOEHHUS Fa30/HHAMUYECKHX YCTPOHCTB U MaukH. 1.2. V3yueHne 0cOGeHHOCTeH, IIpHeMoB
1 Cri0coGoB peLieHust POEKTHBIX 3a/jad ¢ IIoMoLbi0 OBM /st IPOEKTHPOBAHHSI CHCTEM
HeTPa/IMLMOHHOTO Ba//IMCTHUECKOr0 UCTIONHEHH)S.

11

Paspen 2. BaniMcTHyeckne cxeMbl H IIPOLIECCHI B YC C npHuc uc
scradeTHo¥ cxemoii. 2.1. BanmicTuyeckas cxema M MPOLIECChl B YCTaHOBKE C MPUCOeAMHEeHHBIM
3apsi/IoM, MX MaTeMaTHyecKoe Mojie/ipoBanue 2.2. BamicTiyeckas cxema i IIPOLIECCH B YCTAHOBKe C
SCTa(eTHOM CXeMO}, MX MaTeMaTHYeCKoe MOJe/MPOBaHHUE.

22

15

30

30

Paspen 3. BaniucTHuecKHe cxeMbl U POLECCHI B YC C TIpHCt ¥ Maccoii. 3.1.
BannucTuyeckue cxeMbl M MPOLIECChl B YCTaHOBKaX C MPUCOeIMHeHHON Maccoit 3.2. Maremarrueckoe
MO/Ie/TMPOBaHHE MPOLIeCCOB B YCTAHOBKAX C MPHCC )ii MacCoit.

Paspen 4. BanimcTHyeckas cxemMa H NPOIlecchl B JIErKOra3oBhIX ycTaHoBKax. 4.1. banmcTtiyeckas
cxema ¥ NPOLIecchl B /IETKOTa30BbIX yCTaHOBKax. 4.2. Maremarhueckoe MoelMpoBaHuie MpoLieccoB B
J1erKoras’oBbIX yCTAaHOBKAX.

20

13

14

Paspen 5. BaniucTHueckKHe cxeMbl U IPOLECCHI B 3/IEKTPOTEPMUYECKHX H

I/IEKTP! KMX yCT 5.1. BanucTuyeckas cxema v MpoLecchl B
9/eKTPOTEePMHUYECKHX YCTaHOBKAX, MX MaTeMaTHyeckoe MojielipoBanye 5.2, Banmuctuyeckast cxema 1
TIPOLIeCChl B 97IeKTPOTEPMOXMMHUYECKHX YCTAHOBKAX, MX MaTeMaTH4eCckoe MOJe/MpPOBaHHe.

18

13

14

Paspen 6. BanmcrHueckne cxeMbl ¥ IIPOLECCHI B 3/IEKTPOMArHUTHBIX yCTAHOBKaXx. 6.1
Banmcriueckye cXeMbl U NPOLIECCH] B 3/IeKTPOMArHUTHBIX yCTaHOBKaX. 6.1 Maremaruueckoe 19 6 3 3 13 14
MO/le/IHPOBaHKe MPOLeCCOB B 3/IEKTPOMAarHMTHBIX yCTaHOBKaX.

14

Bcero 3a 8 cemecTp

108 34 17 17 74 100

100

Bcero 1o AMCHHIIIHHE

108 34 17 17 74 100

100

3.2. AyAMTOpHBIil NPAaKTHKYM

Homep u HauMeHOBaHHKe pasjesa
JAMCLUIUTHHBI

Tema NPAKTHYECKOI'0 3aHATUSA

Oo0nem,

aya.
YacoB

Pa3gen 1. O6iijrie BOIPOCHI TPOEKTUPOBAHHS
1  |v MOZenMpoBaHMs CUCTeM HeTPaAULMOHHOTO
6anIMCTHYeCKOro UCIIOJIHeHNs].

OcCHOBBI pelileHHst TTPOEKTHBIX 3a/iau ¢ romolisio IBM asnis
MTPOEKTHPOBAHUS CHCTEM HETPAJHULIIOHHOTO Oa//TMCTAYe CKOTO UCTIO/THEHMSI.
B ToM umcC/ie B MakeTe BHYTPUOA/UTUCTIUECKOTO TIPOEKTUPOBAHUSI.

Pazpen 2. BanicTiueckue cxembl U
POL{eCChI B YCTAHOBKAX C TIPUCOeANHEHHBIM
3apsiZioM U C 3CTadeTHOI CXeMOH.

BanmicTryeckoe NpoeKTUPOBaHNEe YCTaHOBOK, BBIMO/IHEHHBIX 110 CXeMe C
MIPUCOeJHEHHBIM 3apsi/iOM, B TOM UHCJIE B TTaKeTe BHYTPUOAITUCTHYECKOTO
TIPOEKTHPOBAHUS

Ba/uiMCTHYeCcKoe MPOeKTUPOBAHMS YCTAHOBOK, BBINOTHEHHBIX 110
3cTateTHON CXeMe, B TOM UHMCJIe B TTaKeTe BHYTPHOAITUCTHYECKOTO
MPOEKTHPOBAHUs

Pazgen 3. bannmicrtuyeckue cxeMbl U
4 |mpoliecchl B yCTaHOBKAX C MPUCOeAMHEHHOH
Maccoi.

BanncTryeckoe MpoeKTHPOBaHUE YCTAHOBOK C MPUCOEJMHEHHON Maccoi, B
TOM UMCJIe B N1aKeTe BHYTPUOA/TUCTUUECKOTO MPOEKTHPOBAHUSI.

Pazpen 4. bannvctuueckasi cxema U
TIPOLIECCHI B JIETKOT'a30BbIX YCTaHOBKAX.

BanincTryeckoe MpoeKTHPOBAaHUE JIETKOTa30BbIX YCTAHOBOK, B TOM UHC/IE B
MakeTe BHYTPUOA/UTUCTUUECKOTO MTPOEKTHPOBAHMSI.

6  |Pa3gen 5. Ba/utTMCTHUECKHE CXEMBI U
[POLIECCHI B 37IEKTPOTEPMHUUECKUX 1
7  |2MeKTpoTepMOXHMHUECKUX YCTaHOBKAX.

BanmicTruueckoe MpoeKTpOBaHMe 371eKTPOTEPMUIECKHUX YCTaHOBOK, B TOM
4nC/le B TIaKeTe BHYTPHUOA/UIMCTHUECKOTO ITPOEKTUPOBAHUS

Bannicruueckoe MPOEKTHPOBAHUE 3/IEKTPOTEPMOXUMUUYECKHX YCTaHOBKAX,
B TOM 4MCJie B I1aKeTe BHyTpHGaJ’IJ’II/ICTI/I‘{ECKOFO TIPOEKTHPOBAaHUA

Pazpen 6. BamicTiueckue cxembl U
[IPOLIECCHI B 3/IEKTPOMarHUTHBIX YCTaHOBKAX.

BanncTruueckoe npoeKTHpoOBaHKe 371eKTPOMAarHUTHBIX YCTaHOBOK, B TOM
Yyc/Ie B [aKeTe BHYTPUOANIUCTHUeCKOTO IPOeKTHPOBaHUs

Bcero 3a 8 cemecTp

17

3.3. CamocrosaTensHas padora crygenra (CPC)

Homep 1 HauMeHOBaHUe pa3jesia JUCIUITHHBI

CopepixaHue yue0HOro 3aaHUsl

Oo0bem,
JacoB

Pa3gen 1. O61ire BONPOCHI MPOEKTUPOBAHUS U MOZI€TUPOBAHUS
2 |cucTeM HeTpaJMLMOHHOTO Ga/UTUCTHUECKOTO UCTIONMHEHHSI.

HO,E[FOTOBKa K IMPaKTUYe€CKHUM 3aHATUAM

CamocrTosiTesibHas yrybnéHHasi mpopaboTka paszesios
yueOHOH AUCLIUIUTHHBI 110 PEKOMEH/yeMOH IUTepatype

Pa3gen 2. BamicTiuueckiie cxeMbl U MPOLIECCHI B yCTaHOBKAX C
TIPHCOe/[THEHHBIM 3apsifioM U C 3cTadeTHOH CXeMOH.

CamocrTosiTesibHast yIiybéHHas mpopaboTka paszesnos
yueOHOI AUCLMIUIMHGI 10 peKOMeHZyeMOH JITeparype

HO,E[FOTOBKB K IMPaKTUYe€CKHUM 3dHATUAM

MPUCOeANHEHHOW MaCCOM.

Paspgen 3. banmctuyeckye cxemsl U IIPOLIECChI B YCTAHOBKAaX C

HOAFOTOBK& K MPaKTUYeCKHUM 3aHATUAM

CamocrosiTe/ibHast yriyb/éHHas mpopaboTKa paseos
yueOHOH AUCLIUIUTHHBI [0 PEKOMEH/yeMOi IUTepaType

YCTaHOBKax.

Paspen 4. bayqmctiyeckas cxeMa U IPOLIECCHI B JIETKOra30BbIX

HO,[[FOTOBKEI K IMMPaKTHYE€CKUM 3aHATUAM

CamocrTosiTesibHast yriy0éHHas mpopaboTka paszeson
yueOHOM AVCLIMIUIMHBI [0 PEeKOMeHZyeMOH JITepatype

O o || o (u|lk~]| W

Pasgen 5. bannicrtuueckue cxemsl U IIPOLIECCHI B

HOAFOTOBKH K MPaKTUY€CKHUM 3aHATUAM

6 272

0




10

3JIEKTPOTEPMHUUYECKUX U 3/IEKTPOTEPMOXUMHNUECKUX YCTAHOBKAX.

CamocrosiTesbHast yrmy6/éHHast popaboTKa paszesioB
yueOHOI AUCLUIUINHBI TT0 peKOMeHZyeMOH JITeparype

11

Paspen 6. baymictudeckue cxeMsl ¥ IPOLIECCHI B
12  |27eKTpPOMarHUTHBIX YCTaHOBKaX.

HO,[[FOTOBKEI K IMMPaKTUYE€CKUM 3aHATUAM

CamocrosTenbHas pabota Hag, TeKLIOHHBIM MaTepHanioM 8
U TIOATOTOBKA K 3auéTy

Bcero 3a 8 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHVA JUCIIUITI/INHBI
CEMECTP HEJE/IX CEMECTPA
1/2/3(4|5| 6 |7/8(9| 10 |11|12|13|14|15]| 16 17
8 ap ap p Ortu. no 13, Borp.Aud.3au, gud. 3au.
YcnoBHble 00603HaUEHUS:

e [P — muarHocTHueckKasi paboTa;
e Ortu. no I13 — oTueT 1o nNpakTUUeCKOMY 3a/laHHIO;
o Borp./Jud.3au — Borpocs! K AuddepeHIpOBaHHOMY 3aueTy;
o 1. 3au. — aubdepeHIPOBaHHEIH 3aueT.

Texkymuii KOHTPOJIb YCIIEBaeMOCTH CTYZEHTOB TIPOBOZIUTCS B AUCKPETHBIE BpeMeHHbIe HHTePBalbl B CIeAYIOIINX popMax:
[IUarHOCTHYecKas paboTa;
OTYeT 10 MPAKTUYeCKOMY 3a/IaHHIO;
BOITPOCHI K U depeHIIpOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTamys IPOBOAUTCS B hopMax:
muddepeHIIPOBAHHEIA 3aUeT.
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5. YYEBHO-METOJUYECKOE Y1 ”THO®OPMAIIMOHHOE OBECIIEUEHUE
JIACIUTITHBI

5.1. OcHOBHas JMTepaTypa 1o JUCLUILIMHE:

1. . BayutncTHYecKoe MPOeKTHPOBaHKe M pa3paboTKa KOHCTPYKLMH CTBOJIA apTuiulepuiickoro opyzaust. CIT6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2007, 139 3K3.
2. B. ®. 3axapeHKOB. . BHyTpeHHsis1 6a/IuCTHKa U aBTOMATH3aLust TIPOEKTUPOBAHUsI apTH/LIepuiicKux opyauit. CII6.BT'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2010, 39 3k3.
3. B. @. 3axapeHkoB, M. FO. KapnoBckuii. . BHyTpeHHss1 6a/UTUCTHKA CUCTEM BbICOKOCKOPOCTHOTO METaHUsI HETPAULIMIOHHOTO
vcnonnenust. CI16.: Uudo-a, 2017, 27 3K3.
4. H. A. 3narun, A. I1. Kpacunbupikos, I. 1. MuumH. . banmctuueckye ycTaHOBKU M MX NIPYMeHeHHe B SKCIIepUMeHTa/IbHbIX
vccnepoBanusax. M.: Hayka. I'n. pen. ¢us.-Mar. mr., 1974, 8 sk3.
5.2. [lonoyHUTe IbHAS JIUTepaTypa 1o JUCLIATIIHE:
He TpeOyeTcsi.
5.3. Ileproguueckue U3aHus:

He TpeOyIoTCsL.

5.4. TlepeueHb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHUKALIMOHHO#H ceTr "VIHTepHeT", He0OX0AUMBIX i/l 0CBOEHUS AUCLIUTUIHEI,
3/1eKTPOHHBIe GHOMMOTeUHbIE CHCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb.
CoBpeMeHHbIe 1Tpo¢ecCHOHabHEBIe 6a3bl JaHHbIX:
1. https://rusneb.ru — HaumoHanbHast 3nekrpoHHas bubmoreka (H3B);
2. https://cyberleninka.ru/ - Hayunas snekTpoHHast 6ubmoreka «KubepiieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKcTOBast 371€KTpOHHasi 6uboTeKa Poccuiickoro GpoHa GhyHjaMeHTalbHbIX UCC/IeI0BaHUI.
WHbopMaLMoHHEIe CIIpaBOYHbIE CUCTEMBIL:
1. TexakcnepT — VIH(OpMaIMOHHBIIN OPTa TeXHUUEeCKOro pery/IrpoBaHus: HopMbl, ipaBuiia, cTaHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCTog cobcTBeHHO renepariyi BI'TY
"BOEHMEX" um. [I. ®. YcTHOBa;
3. http://www.consultant.ru/- KoncyneranTtILmtoc- HH$GOPMaLMOHHBIN [TOPTas IPaBOBOW HH(MOPMALIH.
5.5. IIporpaMmHOe 0becrieueHye:
He TpeGyeTcsi.

5.6. NHopMarioHHbIe TEXHOIOTHH:

B3aumMozelicTBue ¢ obyuarorrmucs rocpeactsoM DVIOC Moodle BI'TY « BOEHMEX» um. [I.®. YcTruHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHME JCIUITI/INHBI

6.1. JIeKIjMOHHBIE 3aHATHS:

CrieLiMa/M31poBaHHble TpebGoBaHus 10 060PYAOBAHKIO OTCYTCTBYIOT; ayJUTOPHS C II0Ca0UHBIMI MeCTaMH I10 KOTUUeCTBY CTYAEHTOB;
JIOCKa.

6.2. IlpakTHYecKHe 3aHATHUSA:

1. KoMIbIOTepHBIM KOMIUIEKT.

6.3. IIpouee:

1. pabouee MeCTO IperofaBareisi, OCHAIIEHHOE KOMITHIOTEPOM C IOCTYTIOM B VIHTEpHeT;
2. pabourie MecTa CTy/[eHTOB, OCHAIIEHHbIe KOMITbIOTEPAMU C JOCTYIIOM B VIHTepHET, MnpejHa3HaueHHbIe /it paboThl B 3/IEKTPOHHOM
obpa3oBare/ibHOI cpefe.
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TIpunoxenue 1
K paoueii mporpaMme AUCLHIUTHHBI
CAD/CAE MOJE/TMPOBAHUE ITPOLIECCOB ®YHKIIMOHVPOBAHWS OPYXKMSI 1 CUCTEM BOOPY)XEHUSA

AnHoTaIusa padoueii mporpaMMsI

Iuciuruimna CAD/CAE - MOJEJ/IMPOBAHUME IIPOIECCOB ®YHKIMOHHWPOBAHUSA OPYXHUSAA M CUCTEM
BOOPYJKEHWUSI siBnsieTcss AUCHUTUIMHON YacTH, (hopMupyeMol yJacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIeHMi 0/10Ka 1, mporpamMMel
TIOZITOTOBKM 1O Hampassiennto 17.05.02 Cmpenkogo-nyweyHoe, apmusiiepuiickoe U pakemHoe opyxcue. [IMCLWIUIMHA peanu3yeTcsl Ha
tdakynerete E Opyxue u cuctembl BoopyxeHus BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadeznpoit E1 CTPEJIKOBO-ITYIIEUHOE,
APTWIJIEPUVICKOE U PAKETHOE OPY)KUE.

[ucuunuinHa HalesieHa Ha (opMHpOBaHKe KoMnemeHyul:
TICK-7 crioco6HOCTD JeMOHCTPUPOBATh 3HAHKME METOJOB MPOEKTUPOBAHKSI CAMOXOAHOTO aPTU/I/IEPUHCKOTO U TAHKOBOTO OPYIKUSI;
TICK-8 cnoco6HOCTh [EMOHCTPUPOBATh 3HAHHE METOJOB WCIILITAHMN W IKCIIEPUMEHTA/IbHBIX HCC/Ie0BaHUs. 06pasioB CaMOXOHOTO
apTU/IJIEPUICKOTO Y TAHKOBOTO OPY KHSIS.

COAQP)KBHI/IE AUCLUIVIMHBI OXBaTbIBaeT KPYT' BOIIPOCOB, CBA3aHHBIX C TMPOEKTUPOBAHWEM U MO/Ee/UPOBaAHHWEM CUCTEeM HETPaJULIMOHHOI'O
0a//TUCTUYECKOrO HCIIO/THeHU s, IPUHLUITaMHU MMOCTPOeHUs ra3ojuHaMuve CKHUx yCTpOFICTB W MalllhH.

TTporpaMMOoii JUCLMIUIMHBI TIPeAyCMOTPEHbI C/IeAYHOIIYEe BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBaeMOCTH CTY/I€HTOB MPOBO/UTCS B JUCKPETHBIE BPEMEHHbIE HHTEPBA/IbI B C/IAYIOIMX (hopMax:
e [WarHocTuueckas pabora;
e OTYET M0 MPAaKTHUYECKOMY 3a/JaHHUI0;

e BOMpOCHI K AuddepeHIMPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTamys IIpoOBOAUTCS B (hopMax:
¢ uddepeHIIPOBaHHEIN 3aueT.

OO6111ast TPYZI0EMKOCTb OCBOEHUSI TUCIIUIIMHBI coCTaB/sieT 3 3.e., 108 u. [TporpaMmoit JUCIUITIMHBI TIPeIyCMOTPEHBI JIEKITMOHHBIE 3aHATHS
(17 4.), npaktrueckue 3auaTus (17 4.), camocTosiTesibHast pabota cTyzeHTa (74 u).
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TIpunoxenue 2

K paloueli mporpaMme AUCLHIUTHHBI
CAD/CAE MOJE/TMPOBAHUE ITPOLIECCOB ®YHKIIMOHVUPOBAHWS OPYXKMSI 1 CUCTEM BOOPY)XEHUSA

TEXHOJIOI'M 1 ®OPMbI OBYUEHUSA

PeKOMEl—IAaI.[l/[l/l 0 OCBOCHHUIO JUCIHUILIMHBI VI CTyA€eHTa

TpynoeMKOCTb OCBOEHHMS] JUCLUIUIMHBI cocTaBiseT 108 u., w3 HUX 34 u. ayAUTOPHBIX 3aHATUH, U 74 4Y., OTBeJEHHBIX Ha

CaMOCTOSITe/IbHYI0 PaboTy CTyzeHTa.

PekoMeHJALMH 110 pacripefenieHnio yueGHOro BpeMeHH 10 BHaM CaMOCTOSATENbHON paboThl U pasfiesiaM JUCLIUIUIMHBI TPUBE/IEHBI B

Tabsmie.

KOHTpO]'IL O0CBO€HUA JUCLUIIMHBI ITIPOMU3BOJUTCA B COOTBETCTBUU C ITonoxxennem o TeKyLieMm, py6e)KHOM KOHTPOJIe yCIIeBAeMOCTH U

TIPOME>KYTOUHOM aTTeCTaluu 00yYaroIuXCs.

@DopMBbI KOHTPOJISL ¥ KPUTEPUH OLIeHUBAHMSI NPHBe/ieHb! B ITpuiioykeHnH 3 K Paboueii mporpamme.

H TpypoemkocTs,
auMeHOBaHHe PadoThI PexoMeHpiyemasi 1uTeparypa uac.
Paspesn 1. O6iue Bonpochbl IPOEeKTHPOBAHUS U MOAETHPOBAHHA CHCTeM HeTPaAHIIMOHHOT0 0a/I/INCTHYECKOT0 HCIIO/THEHHA.
TToAroTOBKA K TIPAKTHUECKUM 3aHsITHSIM B. @. 3axapeHKoB. . BHyTpeHHss Oa//IMCTHKA U aBTOMATH3aLUs 3
MPOEKTUPOBaHusI apTuiepuiickux opyauii: CII6.BI'TY "BOEHMEX" um.
CamocTosTe/bHas yrTy6n1éHHas npopaboTKa A. ®. Yerurosa, 2010 (1)
paz/ie/sioB yue6HOM AUCIIUI/IUHBI 110 H. A. 3narun, A. I1. Kpacunsuukos, I'. 1. Muwus. . banmictuueckne 4
PEKOMeH/lyeMoii TUTepaType YCTaHOBKHU U MX [IPUMeHeHYe B SKCIlepUMeHTa/lbHbIX UCCIef0BaHusAX: M.:
Hayka. I'n. pea. ¢u3s.-mar. aur., 1974 (1)
Wroro no pasgeny 1 7
Pa3pes 2. Ba/mcTHyecKne cxeMbl M IPOLECChI B YCTAHOBKAX C MPHCOeAMHEHHBIM 3apsi/ioM H ¢ 3cTadeTHOH cxeMoOH.
. B. ®. 3axapenkoB, M. FO. KapnoBckuii. . BHyTpeHHss 6a/UTMCTAKA CHCTEM
CaMOCTO”Te“LHaﬁ yrybnénHas npopaboTka BBICOKOCKOPOCTHOTO MeTaHUsl HeTPaAULIMOHHOro ucrionHenust: CIT6.: ViHdo-
pasziesioB yqe6}u101/1 JWCLIUTUIMHBI TI0 Ila, 2017 (3,4) 11
PEKOMEH/LYEMOM TUTEPATYpE . Bannuctuueckoe NpoeKTHpOBaHHe 1M pa3paboTKa KOHCTPYKLMM CTBOJIA
apTwiepuiickoro opyausi: CII6.BI'TY "BOEHMEX" um. []. ®. YcTHHOBa,
IToAroroBKa K pakTUUeCKHUM 3aHATUAM 2007 (2) 4
HWroro no pasgeny 2 15
Paspen 3. BaniucTuyeckne cxeMbl U IPOLeCChl B YCTaHOBKAX C IPHCOeJHHEHHOM MacCoii.
IloaroroBka K NpakTUUeCKUM 3aHATUSIM 5
— B. ®. 3axapeHKoB. . BHyTpeHHss1 6a//TMCTHKA ¥ aBTOMaTH3aL[Hst
CaMOCTOHTe“bHa’E yry6nénHas npopaGotka MPOEKTUPOBaHusI apTusuiepuiickux opyauii: CII6.BI'TY "BOEHMEX" um.
paszenos yqeﬁ}ulon JUCLIUIIIMHBI IO II. ®. Ycrumosa, 2010 (2) 8
peKkoMeH/lyeMol uTeparype
Wroro no paszeny 3 13
Paspen 4. bannucruyeckasi cxemMa M MPOLeCChl B JIETKOra3soBbIX YCTaHOBKAX.
Toarotoska K HpaKTHqECK_,HM 3AHATHAM B. @. 3axapeHkoB, M. F0. KapnioBckuii. . BHyTpeHHsist 6a/uTCTHKA CUCTEM >
CaMOCTOHTe“LHa’i yry6nérnas npopa6orka BBICOKOCKOPOCTHOTO MeTaHUsl HeTpaAuLroHHoro ucrionHenust: CI16.: MHdo-
paszenos yqe61301/1 JUCLIUIIIMHBI IO [la, 2017 (5) 8
peKkoMeH/lyeMol uTeparype
Wroro no pa3zeny 4 13
Paspen 5. bannucruyeckye cxeMbl M MPOLECCH] B 371eKTPOTEPMUYECKHX M 3/IEKTPOTEPMOXMMHYECKHX YyCTaHOBKaXx.
Toarotoska K HpaKTquCK_,HM SAHATHAM B. @. 3axapeHkoB, M. F0. KapnoBckuii. . BHyTpeHHsist 6a/utiCTHKA CUCTEM >
CaMOCTOHTe“LHaHU yrnybnérmas npopaGorka BBICOKOCKOPOCTHOTO MeTaHUsI HeTpaAuLoHHoro ucrionHenust: CI16.: MHdo-
paszenos yqe61j01/1 JUCLIUIIIMHBI IO Tla, 2017 (6) 8
peKkoMeH/lyeMol uTeparype
Wroro no pasgeny 5 13
Pa3pen 6. Bannucruueckue cxeMbl M POLECChI B 3/IEKTPOMAarHUTHBIX YCTAHOBKAaX.
TI0ArOTOBKA K MIPAKTHYECKHM 3aHSTHAM B. ®. 3axapenkoB, M. FO. KapnoBckuii. . BHyTpeHHss 6a/UTMCTHKA CHCTEM 5
BBICOKOCKOPOCTHOTO MeTaHUsl HeTPaAULMoHHoro ucrionHenust: CI16.: VHdo-
Ha, 2017 (7)
CamocrosiTensHast paboTa Haf| IEKLIOHHBIM H. A. 3narun, A. I1. Kpacunemykos, I. M. MumyH. . Bamuictuueckue 8
MarepyasoM U MOATOTOBKA K 3aUéTy YCTaHOBKHU U MX [IPUMeHeHHe B 9KCIlepUMeHTa/IbHbIX UCCIef0BaHusAX: M.:
Hayka. I'n. pex. ¢pus.-mar. nur., 1974 (6)
Wroro no paszeny 6 13

11

27220



TIpunoxenue 3
K paoueii mporpaMme AUCLHIUTHHBI
CAD/CAE MOJE/TMPOBAHUE ITPOLIECCOB ®YHKIIMOHVUPOBAHHMS OPYXXMSI 1 CUCTEM BOOPY)XEHUSA

®OH/J, OIEHOYHBIX CPEACTB

@DOH/| OLIEHOYHBIX CPEJICTB, T03BOJISIFOLINE OLIEHNUTD pe3y/ibTaThl 00yUeHus 10 AaHHOH AUCLIMIUIMHE, BK/TIOUAIOT B Cebs:

e JMarHocThueckas pabora

e OTYeT 10 NPAKTUYECKOMY 3a/]aHHIO;

e BOIPOCHI K AU(depeHIPOBAHHOMY 3aUeTy;
¢ uddepeHIIPOBaHHBIN 3aueT.

Kpurepun onieHuBaHUsA

JuarHocruyeckas pabora
[Iuarnoctuueckas pabota npoBogutcs B popme Tecta B OVIOC Moodle:

e [IpU NPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTaLus;
e TIpH MPaBHIBHOM OTBeTe Ha 60% BOIPOCOB U OoJiee - aTTeCTal[Hsl.

OTyeT N0 NMPaKTUYECKOMY 3aJaHHI0

OTueT 1o npakTUYeckoMy 3aJjaHHI0 IIPUHUMAeTCs! C OLIeHKOM "OT/IMYHO" MPU OTCYTCTBUM 3aMe4yaHui K MOsSICHUTe/IbHOM 3aricke U 2-
X MpaBWIbHBIX OTBeTax Ha 2 BOIIPOCA 10 TeMe MPaKTU4eCKOro 3aJaHus.
OTueT 110 IPaKTUUEeCKOMY 3a/,aHHIO TIPUHUMAeTCsI C OLleHKOH "XOpol0" py OTCYTCTBUM 3aMedaHHUi K NIOSICHUTe/IbHOM 3arucke U 1-m
TIpaBHU/ILHOM OTBeTe Ha 2 BOIIpOca M0 TeMe TIPaKTHUeCKOTo 3aJaHusl.
OTueT 110 IPaKTUUeCKOMY 3aJjaHHI0 IPHHIMAETCS C OL[eHKOH "y 0BIeTBOPUTEIBHO" TIPU OTCYTCTBUM 3aMeYaHHH K MOSICHATe/IbHOH 3alTicKe
U 1-M paBU/ILHOM OTBeTe Ha 3 BOIIPOCa 110 TeMe NPaKTU4eCKOro 3aJjaHusl.

Bonpocs K aAuddepeHIpoBaHHOMY 3aUeTy
Bornpocs! npesicraBnensl B Y MK AUCLWNIMHEL

JuddepeHnpoBaHHbII 3aueT
HOuddepeHLIIpOBaHHBIN 3aUeT MPOXOAUT B (hOPMe 37IEKTPOHHOTO TeCTUPOBaHUs — 40 BOIIPOCOB.
KpuTepuii oLileHWBaHUS OTBETOB CTYZEHTAa TIPY NPOBeJJeHUN:
- MeHee 70% TPaBUILHBIX OTBETOB — OL|eHKa HeY/IOBJIeTBOPUTEBHO;
- He MeHee 70% MpaBU/IbHBIX OTBETOB — OL|€HKA y/IOB/IETBOPUTE/IHHO;
- He MeHee 80% IpaBWIbHBIX OTBETOB — OLIeHKa XOPOLLIO;
- He MeHee 90% MpaBU/IbHBIX OTBETOB — OL{eHKa OT/IMYHO.
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IMacriopt $oH/A OLIEHOYHBIX CPeJCTB

AyauTopHbIe 3aHATHA <
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Otuer no
Paspen 1. O0mmue Bonpockl TpaKTH4e CKOMY
4 g |MPOCKTHPOBAHHSA U MOJe/THPOBAHUS 1 4 ’ ’ 7 14 14 3a/laHuIo,
CHCTEM HEeTPAULIMOHHOI0 Bompock! k
6a//THCTHYECKOT0 UCIIO/THeHHUS. I depeHIIPOBAHHOMY)
3aueTy
Otuet o
Pa3pen 2. Bannucruyeckue cxeMbl H MPaKTUYeCKOMY
4 g |MPOLECCHI B yCTAHOBKAX C 2 - 3 4 15 30 30 3aJJaHuI0,
NpHCoeJUHEHHBIM 3apsiioM U C Bomnpocs! k
3cTadeTHOI cxeMoi. I epeHLIIPOBAHHOMY
3aueTy
Otuer no
Pa3gen 3. ba/micTrnueckue cxeMbl U Hpiml/;el;ﬁ()My
4 8 |mponeccel B yCTaHOBKaXx C 18 5 3 2 13 14 14 A ’
- o Bomnpocsl k
NpHCOoeJUHEHHOI MacCou.
I depeHIIPOBaHHOMY)
3aueTy
Otuet o
Pa3pen 4. baimcruyeckas cxema u Hpa;;TI/gi;C}];OMy
4 8 |mpoweccsl B JIerKorasoBbIX 20 7 3 4 13 14 14 A ?
Bormpocs! k
yCTaHOBKax.
i depeHIIPOBAHHOMY)|
3aueTy
OtueT no
Paspen 5. baiymmcruyeckue cxembl 1 TIPaKTU4eCKOMY
4 g |MPOLECCHI B 3/IeKTPOTEPMHUECKHX H 18 5 3 ’ 13 14 14 3a/JaHuI0,
1eKTPOTEePMOXUMHYECKHX Bomnpocs! k
yCTaHOBKaXx. nuddepeHLIIPOBaHHOMY
3aueTy
Otuer no
Pa3gen 6. ba/mmcTrnueckue cxemMbl U HPZI;TP;‘;ZC}EOMY
4 8 |mpomneccsl B 3/IeKTPOMarHUTHBIX 19 6 3 3 13 14 14 A ?
Bormpocs! K
yCTaHOBKax.
mddepeHIIPOBAHHOMY)|
3aueTy
Bcero 3a 8 cemecTp 108 34 17 17 74 100 100
Bcero no aucnunivHe 108 34 17 17 74 100 100
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Kpurepuu onennBanus

IICK-7

Ne 1
Ne 2
Ne 3

Bonpocbl omkpbimozo muna:

INpegen no MakcMMaabHOMY JlaB/IeHHIO I'a30B B KaHajle CTBOJIA BO BpeMsl BBICTpe/la BO3HMKAeT M3-3a ...
Oco6eHHOCTSIMY MIHOMETHOM CXeMBbI C TOUKH 3PeHHsI BHyTPeHHel Oa/TUCTHKY SIB/SIIOTCS (TIepevrcinTe)
OcobeHHOCTAMH AWHAMOPeaKTHBHOM CXeMBbI C TOUKY 3peHHs BHYTPeHHel OalIMCTHKY SBSIOTCS (TIepeurcinTe)

Ne 4 HepocTaTtkamul OpyAHi IMEHHO C KOHIUeCKAM KaHasIoM SIBJISTFOTCS (TIepeYrCITiTe)

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

OcradeTHast cxemMa — 3TO CXeMa, TZe ... (IPOJO/DKUTE Omnpe/eeHue)

CxeMa C IpUCOeiHEHHBIM 3apsi/iloM — 3TO CXeMa, IJie ... (IPOJ0/DKUTe OIpeZeneHue)

Hepnocratkamu MMeHHO Opyzuii ¢ scTadeTHOM cxeMOM AB/SIOTCS (TepeuncInTe)

B J/1erkorasoBbIX OpyAUsIX B KadeCTBe MeTaTe/lbHOr0 Tesla UCIOJIBb3YI0T C/IeAyIOIye ra3pl (IIepeunciiiTe)

OcHoBHast pobsieMa B CO3/jaHAN 60eBBIX 3TeKTPOTEPMUIECKHUX YCTAHOBOK 3aK/TIOUAeTCs B OTCYTCTBUM KOMITAKTHBIX ... TUTAHUS

Ne 10 ITpu KCII0/Ib30BaHUH TTPUCOEJUHEHHOTO 3apsifa (Macca cHapsiia 6e3 MPUCOeIUHEHHOTO 3apsi/ja He MeHSIeTCsT) AJIsi COXPaHeHHsI TIepBOro

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

MKa JlaBJIeHys] Ha IIpe)KHeM ypOBHe IPUXOAUTCS ... MacCy OCHOBHOIO 3apsifia
Bonpocbl 3akpbimozo muna:
K opyzausim knaccuueckoid 6a/mMcTHUeCKOM CXeMbl OTHOCSIT:

A) IMymxka
B) MuHOMéT
B) lay6uija

I') luHamMopeakTUBHOE Opyaue
YBenuueHre MacChl CHapsiJja IPY COXpaHEeHUH OCTasIbHbIX I1apaMeTpPOB K/1acCUUecKol cxeMbl IPUBEZET K (YKaKUTe BepHble
YTBEPXKJEeHHs)

A) Pocty paBnenus

B) PocTy Haua/sibHOM CKOPOCTH CHapsijia

B) INazenuto HavyanbHOM CKOPOCTU CHapsifia
I') Pocty fynbHOM sHepruu

1) ITagenuto fynbHOM SHEpruu
YKauTe Kakye U3 Ilepeurc/IeHHbIX HIDKe HeTPaJAUIIMOHHBIX CXeM MPUMEHSUINCH B 00€BBIX /1eCTBUSIX.

A) Opypus ¢ KOHUYeCKUM KaHaIoM CTBOJIa
B) Jlerkora3oBble MyLIKu

B) PenbcoTpoHbl

I') OnexTporepMUuecKue MyIIKU

[1) DneKTpoTepMOXUMHUYECKHe MTyLIKH

E) MHorokaMopHble opyaust
HezpocraTkoM MMeHHO Opy/Uii € TIPHCOe/JMHEHHbIM 3apsi/iOM SIB/ISIeTCS:

A) KpaiiHe BBICOKOE /laB/IeHH€e B KaHae
B) Ha/mMuKe AOMOHUTETLHOTO TOPIIIHS, KOTOPBIM BbIIETAeT 3a CHAPSIIOM
B) Tpebyetcs crielianbHbIN MOPOX /151 ZOTIOTHUTENBHOTO 3apsia

I') TpyAHOCTb pery/upoBKY BOCII/IaMeHeHus! [OII0JTHUTE/IbHO 3apsijia
CxeMa c nprcoeJMHeHHO! MacCoM, IprBeléHHast Ha PUCYHKe, UCITO/b3yeTCs B!

MaccuHpiil nopuiens — Hopoxosoi 3apsijt

Vi
<

A) miuctonerax
B) mucronerax-mynemMmerax
B) opyausix cpefHero Kammbpa

') opyausix KpymHOro kamubpa
Oco6eHHOCTBIO(SIMH) CXeMbI C TPUCOeIUHEHHON MacCOM C TOUKHU 3peHNs1 BHYTpeHHel 6a/l/INCTHKY SIB/IsieTcst (F0TCst):
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A) yBenmueHue 3aCHapsifHOTO 00BbEMa
B) HeoOXOJUMOCTh CTeLMaTbHBIX TTOPOXOB
B) nBr>keHMe 3aTBOpa (IOPLLUHS) Ha3aj,

I') TSDKEmBIN CTBOMT
Ne 7 OcHoBHasi ripobiema B co3annu 60eBbIx myiiek ['aycca (KOHZYKTHBHOTO THIIA) 3aK/TI0YaeTCst B:

A) BBICOKOM M3HOCe KaHajia CTBOJIa
B) BbICOKO#! TemIieparype ra3oB
B) co3ganuy nmepBoHavyaabHOTO TIpo6ost

I') OTCYTCTBMM KOMIAKTHBIX HCTOUHHUKOB TUTaHUS
Ne 8 IIpesesbHast CKOPOCTh CHapsifia [ijisl Fa30BbIX YCTAHOBOK 3aBHUCUT OT:

A) MoeKy/IIpHOTO Beca rasa
b) Temneparyps! pabouero rasa
B) Temriepatypsl [1aB/IeHNs MaTepyana CTBoja

[1) AnMUHBI CTBOJIA
Ne 9 JKujxue MeTaTe/IbHble BelljeCTBA CUMTAIOT N1ePCIeKTUBHBIMY [i/151 UCI0/Ib30BAHUS B apTU/LIEPUHY, [I0TOMY UTO OHHU:

A) UMeIOT MOJIeKY/ISIPHBIN BeC HIKe 0OBIUHBIX IOPOXOB

B) ro3BossitoT Aenathb 3apsibl (00eKOMILIEKT) TIPOM3BOIBHON OPMBI

B) faroT HU3KOe MaKCUMasIbHOe JlaB/ieHHe B CPaBHEHUY C 0OBIUHBIMH [T0POXaMH
1) TIO3BOJISIFOT TOYHO PEry/IMpOBaTh MacCy 3apsifa

Ne 10 Cxemy yCTaHOBKM Ha PUCYHKe Ha3bIBarOT:

['uab3a ¢ MOPOXOBBIM 3apsIOM

Vo M

P - . ..:;;. ________________

A) ¢ npucoeHEHHBIM 3apsiZioM
b) c npucoesuHénHON Maccoi
B) c nerkum nopiuHem

I') acradeTHOI
IICK-8
Bonpocbl omkpblmozo muna:
Nel JIerkora3oByIO YCTQHOBKY Ha3bIBAlOT C TSDKE/IBIM MOPILHEM, eCJH ...
Ne 2  JIerkorasoByO YCTQHOBKY Ha3bIBAaOT C JIETKUM ITOPLIHEM, eC/IH ...
Ne 3  Aprusnnepuiickoe opyaye, 1300pakeHHOe Ha PUCYHKe, SIBIISIeTCS ...

Ne 4  Aprusiepuiickoe opyaue, n300paxeHHOe Ha PUCYHKe, SBIISIETCS ...
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Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Apruinepuiickoe opyaue, H300paXeHHOe Ha PUCYHKE, SIBJISeTCS ...

TIpu ucnonb30Banuu 3ctadeTHOH (Macca cHapsiza 6e3 MOPIUHs He MeHSIeTCsT) AJIsi COXPaHeHHsI [IepPBOTO MHKA [JABIeHHsI Ha
TIpe)XKHeM YPOBHe IIPUXOAUTCS. .. MacCy OCHOBHOTO 3apsifia

st moBbIeHus 3¢¢eKTHBHOCTH 3cTadeTHON CXeMbl JKeslaTe/lbHO UIMeTh MaKCHMAIbHO ... TIOPIIeHb

Jlerkora3oBble YCTAaHOBKH CO3ZAFOT T10 T1apajlyie/IbHOW CXeMe JIS ... JUIMHbI KOHCTPYKLIUH

CHapsii n300pa)keHHbIi Ha PUCYHKE MCIIOMb3YeTCA B ... .

Memb6paHy, OT/ie/ISIOILYI0 CHAPs/, OT KaMOPBI, B JIETKOIa30BbIX YCTAaHOBKAX MCIOMB3YHOT JJIs CO37jaHus Mofobus ...
(hopcrpoBaHUs B K/ITaCCHYIeCKOM OPYAUN

Bonpocbl 3akpbimoz2o muna:

CxeMa JIerkorasoBoii yCTaHOBKM Ha DHCYHKe Ha3bIBaeTCs:

* Paspeignan  CTanbHoil 2
CTanbHo# CTanbHaa  yemgpana DANMMCTHYECKHIl RS A
nopweHs Tpyba Bomyaih et
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HeTaHa H Bo3ayxa

A) Teneckonuyeckas

b) napannensHas
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B) nocnenoBarenbHas

T") nporsokénHast
Ne2  Cxema JIerkora3oBoii yCTaHOBKM Ha PHCYHKe Ha3bIBaeTCs:

=

I-nopoxoBas Kamopa 4-ra300TBOJIHBIH KaHaJl
2- mop1IeHb 5- ¢popkamopa
3-rasoBas Kamopa ¢ 6-CTBOJ CO CHAPAIOM

BOJOPO/IOM HMJIH I'eJIHEM

A) Teneckonuyeckas
b) napamnenbHas
B) nocnezoBaresbHas

T") komnakTHast

Ne 3 CxeMy yCTaHOBKM Ha PUCYHKe Ha3bIBatoT (1 — kamopa, 2 — 271eKTpo/ibl, 3 — JIerKuii ras, 4 — MHULIMUPYOLjast MPOBOJIOKa, 5 —
MeMbpaHa, 6 — CTBOJI CO CHapsiZioM):
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A) nerkora3oBoii
b) Tepmuueckoit
B) anekrporepMuueckoi

I') anekTpuyeckoi

Ne4  [Ins VHULMMPOBAHUS AYTU B 37IEKTPOTEPMHUYECKUX OPYAUSIX UCIIONb3YIOT:
A) po6oii 3apsiiHOTO TIPOMEXKYTKa
B) ra3oBblit KaHan
B) MHULIMMPYIOIYIO IPOBOJIOKY

I') npuBeieHe 37IEKTPOJOB B KOHTAKT C MTOC/IEAYIOLUINM pa3Be/ieHHeM
Ne 5  OcHoBHble po6sieMbl B CO3/jaHUH OOEBBIX PebCOTPOHOB 3aK/IHOYAKOTCS B:

A) BBICOKOM M3HOCE HarlpaB/IsIOLIUX pesibCoB
B) BBICOKOI1 TeMIiepaType I/1asMel
B) co3paHuMM nepBOHaUYaILHOTO MPO6ost

F) OTCYTCTBUU KOMIIAKTHBIX UCTOYHWUKOB ITUTAHUSA
Ne 6 OCHOBHbIE 3a/lavyr CO3aHHA JIEKTPOTEPMOXMMUYE CKHUX IMYLIeK 3aK/IHYarTCA B

A) yripaB/ieHUU CKOPOCTH I'OPeHUA U BOCIVIaMeHeHWs /11 ONITUMH3aluU 0a//THCTUYECKUX KaueCTB
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b) nonyueHuy cBepXBLICOKUX CKOPOCTeH, HeIOCTYIIHBIX /IS K/IaCCUYe CKUX Opy[ui
B) MHMLMAIMY MeTaTe/lbHBIX BeleCTB, He BOCIVIAMeHsIeMbIX 0OBIYHBIM CIIOCO60M

') HaKauKe JOTIONHUTETLHON SHeprun B pabouee Tesio
BbiziessII0T Ci1eyIolIyie THITbI PeTbCOTPOHOB M0 MPHHIUITY AeHCTBUS:

A) C TSDKEMBIM MOpPLIHEM
b) C sxopem
B) C nérkum nopiiHeMm

) C nyia3sMeHHbIM MOPILIHEM
Jlerkora3oBble YCTaHOBKH HCIIO/b3YIOT AJIs:

A) BbIBOfIa MUKPOCITYTHUKOB Ha HU3KYHO OKOJIO3eMHYIO OpOUTY
B) MogenupoBaHus CTONKHOBEHHS] MUKPOMETEOPUTOB C 000/I0YKOI KOCMUYeCKHX arlfiapaTtoB
B) yCTaHOBKY Ha TSDKEMYI0 OPOHETEXHUKY

I') uccre0BaHMUS POLIECCOB BEICOKOCKOPOCTHOTO METaHHUsI
BakyyMuypoBaHHe CTBOJIA B METaTe/IbHbIX YCTaHOBKAX UCIIOJb3YIOT IS

A) yMeHbILIeHVs JaB/IeHUS TIepeJ] CHapsi/{oM
B) ynpouienus mpoBeieHNst H3MepeHui
B) noBbIIIeHust AY/TBHOI CKOPOCTH CHapsiAa

I') cHIKeHHs IIyMa BBICTpera
[l TUTaHus COBpEMeHHBIX 3/1eKTPOTEPMUYECKHX YCTaHOBOK B OCHOBHOM HCIIONB3YIOT:

A) akKKyMy/ISITOpBI
B) KoH1eHCcaTophI
B) MHAYKTYBHBIE HAKOTTUTE/TH

I') MaxoBUKH
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