MHWHOBPHAYKH POCCHUN

(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.03.01 PakeTHbIe KOMIIEKChI U KOCMOHABTHKa

roj Habopa rpymmb: 2024
Iporpammy cocTaBui:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKUE KOMITVIEKCHI PAKET 1 KOCMUYECKUX
ATITIAPATOB
AnppeeB Oner BUkTopoBuy, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa

Ha 3acefiaHiy KadeZpbl-pa3paboTunKa

paboueii nporpammbl A4 CTAPTOBBIE 1 TEXHUYECKHE KOMIUIEKCHI PAKET U KOCMUYECKUX AIIIIAPATOB
3aBeaytoruii Kadezapoii Jonbenkos B.I%, K.T.H., CHC

[Tporpamma paccMOTpeHa

Ha 3aceflaHV¥ BBITyCKatoILeil Kadespbl

A4 CTAPTOBBIE 1 TEXHUYECKHUE KOMIUVIEKCBI PAKET 1 KOCMMYECKUX AIIITIAPATOB

3aBeaytoruii Kadezapoii Jonbenkos B.I, K.T.H., CHC



PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
YCTPOMCTBA T'H/IPOABTOMATUKHA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

[ICK-7.5 — crocobHOCTh MPOBOAWTH TPOEKTUPOBAHHE M JKCIUIYaTalldi0 THPABIUYECKUX, MHEBMATHUECKUX, TeKTPUUECKUX U Ta30BbIX
MPUBOZIOB M CUCTEM, @ TAaK)Ke Pa3/IMUHbIX 37IeMEHTOB, arperaToB U MexaHU3MOB CTapTOBBIX CUCTeM, KOMIUIEKCOB U usfienuii PKT

@DOPMHPOBAHHIO KOMITETEHLIUH CITY)KUT JOCTIIKEHHE CJIE/YIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
IICK-7.5

3HAHUA:
Ha ypOBHe Ipe/ICTaB/IeH!: OCHOBHBIE BU/Ibl yCTPOMCTB IMPOABTOMATHKH, X XapaKTePUCTHKH, 00/1aCTH MPUMeHeHHs!

Ha ypOBHe BOCIIPOM3Be/|eHHsI: OCHOBHbIE 3/IeMEeHThI TH/IpaBIuyeCcKUX yCTPOWCTB aBTOMATHKH, IPUHLUIBI U METO/Ibl pacyueTa

Ha ypOBHe MOHMWMaHWsI: IPHHLIUIIBI YCTPOWCTBA U JeMCTBUS THIOBBIX YCTPOMCTB TM/JPOaBTOMATHKHU, X 0COOEHHOCTH, UX NPUMeHeHMe B
TU/paBIMuecKUx cxeMax;

YyMeHus:

MeTO/|bl pacyeTa YCTPOUCTB TH/POaBTOMATHKH, «UTeHHe» IMPaB/IMYeCKIX CXeM, CBOOOHOe UCIIONb30BaHNe CIIPABOYHOM M TEXHUYeCKOH
JIUTepaTypsl 110 JaHHbIM yCTpOMcTBaM;

HABbIKU:

NIpOBe/leHre PacyeToB YCTPOMUCTB IU/IPOaBTOMATUKHU, TU/IpaBIMYeCKUX CUCTEM, «UTeHHe»

TM/paBIMYeCKHX CXEM.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Ouctprnnuzaa YCTPOMCTBA TUAPOABTOMATHKM sipnsieTcst AUCLMILTHHON YacTH, (JopMHpyeMoii yuacTHHKaMH
o0pa3oBaTe/IbHBIX OTHOLIEHHUH 0/10Ka 1, TPOrpaMMBI MOATOTOBKH 110 HarpasieHnto 24.03.01 PakemHble KOMIIEKCbl U KOCMOHABMUKA.

CogfepkaHue [JUCLMIUIMHBL  SIBSI€TCS JIOTMYecKUM npopo/vkeHueM gucuuminH: OCHOBBI TMPAB/IMKHM CTAPTOBBIX
KOMIUIEKCOB.

CofiepkaHue QUCLMIVIMHBIL SIB/SIETCS OCHOBOM A1 ocBoeHus aucuuiuinH: 3AITIPABOYHOE OBOPYJAOBAHUE CTAPTOBBIX
KOMIIJIEKCOB, ITPOEKTUPOBAHUE CTAPTOBOI'O OBOPY/IOBAHUSI.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ TICK-7.5 — CnocobGeH NpoBOAUTH IPOEKTUPOBAHKE U SKCIUTyaTal|Ut0 TH/PAB/IMUeCKIX, THEBMaTHYeCKUX, /IEKTPUUEeCKHUX U a30BbIX
TIPUBOZOB U CHCTEM, a TaKKe Pa3/IMYHbIX 3/IeMEeHTOB, arperatoB ¥ MeXaHW3MOB CTAPTOBBIX CHCTeM, KOMILIEKCOB U m3gemmii PKT



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

[P — puarHocTthueckasi pabora;

Bomnp./lud.3au — Bonpock! K AuddepeHIPOBAHHOMY 3aueTy;
KB — KOHTpOJ/IbHBIE BOIIPOCHI;

mud. 3au. — quddepeHIPOBaHHbIN 3auer.

TeKyImuii KOHTPO/Ib YCIIEBAaeMOCTH CTYAEHTOB ITPOBOAUTCA B JICKPETHBIE BpeMeHHbIe MHTePBaJIbl B CIe/yIOIHX (opmax:

e [MarHoCTHYeckas pabora;
e BOMPOCHI K AupepeHIINPOBaHHOMY 3aueTy;
® KOHTPOJIbHBIE BOTIPOCHI.

IIpome)xyTouHasi aTTecTawMsi IPOBOAUTCS B hopmax:
¢ nuddepeHIPOBAHHEIN 3a4eT.

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme E ey
iz X
- eE
B e | 2§ | iE
Q Q 2 . ££ gg
E E E u YeCKHX eJJHHHIY 8 E g g R 3
g A 8 i | EE | EE :
3] &) S
A = iR 3% a
= [S-Y [
= B
3]
=}
3 6 Pazpen 1. 1.1. TIpocTble ruapoL 1. 1.2. Teneckonuyeckue 20 6 3 3 14 20
Paspen 2. YcrpoiicrBa M per 2.1. Buipl pacripeie/iTe bHbIX yCTPOHCTB. 2.2. IlepekpbiTie
OKOH 30/10THHKa. 2.3. [IByXCTyTIeHuaThle 30/I0THHKOBBIE pacripeieuTen. 2.4, TIpe/loXpaHnTe bHbIE K/lamaHbl MPSMOro
feticTBus. 2.5. [lepe/nBHble K1armaHel. 2.6. [JBYXCTyMeHYaTble PeJ0XPaHUTe/TbHbIe KIaraHbl. 2.7 PeyKLMOHHbIE K/IaraHbl
3 6 TIOCTOSIHHOTO JlaB/ieHus. 2.8 Pe/lyKIIMOHHO-TIpeloXpaHHTe bHbIe KanaHsl. 2.9. [IByXCTyneHYaTsle pelyKIMOHHbIe 60 20 10 10 40 50
knananbl. 2.10 Jlukeiisbie gpocceni. 2.11. Ksagparuunbie apoccenu. 2.12. Pas/MuHbie THITBI PeryJsTOpoB pacxoaa. 2.13.
JlpoccenbHble AenuTeny notoka. 2.14. Pene jagnenust. 2.15. O6patHbie Knanassl. 2.16. [vjpaBnnyeckue 3amMku. 2.17.
Pazbemuble MydThI. 2.18. [IpoccesibHoe perysup CKOPOCTH T, aresisi. 2.19. CXeMbl yCTaHOBKH Jpocceisi.
3 6 Pasgen 3. T Kie cxembr. 3.1. Tup: KHe CXeMbI C T aTernleM BO3BPATHO-MIOCTYMATeIEHOFO THTIA, 2% s 4 4 2 0
3.2. 'u/ipaB/MyecK1e cXeMbl C TH/IPO/IBUTaTesIeM BpalliaTe/IbHOro THITa.
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucumn/inae 108 34 17 17 74 100
3.2. AyAMTOPHBIN NPAaKTHKYM
Ne
W Homep 1 HanMeHOBaHHe pa3fesia JUCHUIUTHHBI Tema npakTHUeCKOro 3aHATHA O6bem, ayA. yacoB
1 |Pasgen 1. MicionHuTe/IbHBIE MEXaHU3MBbI. VicrionHuTeibHbIe MeXaHU3MbI 3
2 |Pasgen 2. YcrpolicTBa pacnpefiesieHus U pery/IMpoBaHus.| YCTPOWCTBa pacripe/ie/ieHus U pery/IMpoBaHus 10
3 |Pasgen 3. I'mjgpaBanueckue Cxembl. T'vapaBnuueckue cxeMbl 4
Bcero 3a 6 cemecTp 17
3.3. CamocrosiTesibHas pabora cryaenta (CPC)
Ne Homep u HanMeHOBaHHe O6bem,
COI[EP)KEIHHG y‘leﬁ]-ll)[‘l) 3ajaHUA
n/n pa3sjesia JMCIUIITUHBI YyacoB
1 Pa3,qen 1. UcnonHuUTETHHBIE HOAFOTOBKB K TIPAaKTUY€CKUM U JIEKLJTUOHHBIM 3aHATUAM, CAMOCTOATE/IbHOE U3yUueHue 14
MeXaHH3MBbI. MarepuasioB [/ IIPAKTHUYe CKUX 3aHATUH U AUAAKTUYeCKUX e JUHULL J'IEKLII/Iﬁ
Paspen 2. YcrpolicTea
2 ACTIDETE/IOHHS 1 HOAFOTOBKB K TIPAaKTUY€CKUM U JIEKLITUOHHBIM 3aHATUAM, CAMOCTOATE/IbHOE U3yUueHue 40
p PEA MarepuaioB [J1id IIPaKTHUYe CKUX 3aHATUH U AUAAKTUYeCKUX e JUHULL J'IEKLII/Iﬁ
pery/imMpoBaHus.
3 Paspen 3. 'mppaBnuueckue TToaroTroBka K NpakTH4eCKUM U JIEKLIMOHHBIM 3aHATHSIM, CAMOCTOSITe/IbHOe U3y4yeHue 20
CXeMbl. MarepuasioB [Jid IIPAKTHUYe CKUX 3aHATUH U AUAAKTUYeCKUX e JUHULL J'IEKLII/Iﬁ
Bcero 3a 6 cemecTp 74
4. @OPMBbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJIE/IN CEMECTPA
1/2| 3 (4| 5 6 7 |8/9| 10| 11 |12 | 13 |14 | 15| 16 17
6 KB KB | IP | KB [P | KB KB ap Bonp.dud.3ay, fud. 3au.
YcioBHbIe 0603HAUEHUS:
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5. YYEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JVCITATUTAHBI

5.1. OcHOBHas MTeparypa no AUCLMITIMHE:

1. B. I1. Umwb. . [HApONIHEBMOABTOMATHKA TPAHCIIOPTHO-TeXHO/Iornueckux MauH. CI16.: Jlanb, 2018, 351. pec.
2. B. C. HaropHbiii. . CpeficTBa aBTOMAaTHKH TH/po- U HeBMocKcTeM. CaHKT-IletepOypr: JlaHb, 2022, 351. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIMIVIMHE:
He TpebyeTcsl.
5.3. Ilepuosuueckue U3aHUS:

1. EcTecTBeHHBIE ¥ TEXHUUECKHE HayKH.

5.4. TlepeueHs pecypcoB HH(OPMaLMOHHO-TeJIEKOMMYHHKALIOHHO# ceT "UHTepHeT", He0OXOAUMBIX [JIsl OCBOEHHSI [VCLIUIIIHHBI, 3IeKTPOHHBIE

61O/IMOTEUHbIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — O6pa3oBaresibHast T1aThopma «FOpaitt». [I7ist By30B 1 CCY30B..

CoBpeMeHHbIe NIpoeCcCHOHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipionanbHast anektpoHHasi 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast 35ekTponHas 6ubnuoreka « KnbepieHnHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast a/eKTpoHHasi 6ubnuoreka Poccuiickoro $hoHza GyHAAMEHTaIbHBIX UCCIeJ0BaHU.
WHdopMaLoHHbIe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, paBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCToe cobcTBeHHol reHepatuu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantlIlntoc- nH$opMaLMoHHbINM MOPTa MpaBoBoOi HH(OpMaLUH.
5.5. ITporpammHoe obecrieueHue:
He TpebyeTcsl.

5.6. HbopManoHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:
1. IIpoekTop.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIl|eHHbIe KOMITBIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1St PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paGoueii NporpaMme MCIHILUIHHBI
YCTPOUCTBA I'MIPOABTOMATHUKHA

AnHoTanus paboueii MporpamMMsI

Iuciuriia  YCTPOMCTBA TUJPOABTOMATUKM  siBnseTcs  QUCHMIVIMHON — 4yacTH, (OPMHpyeMO#  ydacTHHKaMH
oOpa3oBare/ibHBIX OTHOMIeHHH 010Ka 1, MporpaMmbl MOATOTOBKU MO HaripaeieHuto 24.03.01 PakemHble KOMNIEKCbl U KOCMOHABMUKA.
[uciurmHa peanusyercss Ha QakynbTeTe A PakeTHo-kocMmuueckoid TexHuku BI'TY "BOEHMEX" um. [.®. YctuHoBa Kadezpodt A4
CTAPTOBBIE U TEXHMYECKHNE KOMIIIEKCBHI PAKET 1 KOCMUWYECKUX ATIITAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-7.5 crioco6HOCTh MPOBOAWTE MPOEKTUPOBAHKE U IKCIUTyaTaL|ui0 IH/iPaBIHYeCKHX, THEBMAaTHYeCKUX, SIeKTPUUYECKUX U ra30BbIX PHUBOJOB
1 CHCTEM, a TaKXKe pPa3/IMYHbIX /IEMEHTOB, arperatoB 1 MEXaHU3MOB CTapPTOBBIX CUCTEM, KOMILIEKCOB U m3zienmit PKT.

COAEP)K&HI/IE JAUCHUITTIMHBI OXBaTbIBA€T KPYT' BOIIPOCOB, CBA3aHHBIX C OCHOBaMU IIPUHILUIIOB pElﬁOTI:I 3J/IEMEHTOB I'/IpOaBTOMAaTHKH, X pacyeToB
Y IIDUMEHEeHMs B TUIPpaB/IMYeCKHX CxXemMa.

TIporpamMoii AUCLUIIINHE IPelyCMOTPeHbI C/lelyoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [IMarHOCTHYecKast pabora;
e BOMPOCHI K AupepeHINPOBaHHOMY 3aueTy;
®  KOHTPOJIbHBIE BOTIPOCHI.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTapsieT 3 3.e., 108 u. IIporpaMmoli AWUCLIMIUIMHEI TIPeAyCMOTpPEeHE JIeKIIMOHHbIe 3aHATHs (17
u.), npaktryeckue 3austust (17 u.), camocrosiTesibHast pabora ctygenTa (74 u).
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TIpunoxenue 2

K paGoueii NporpaMme MCIHILUIHHBI
YCTPOUCTBA I'MIPOABTOMATHUKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHWA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyA0eMKOCTb 0CBOEHHUS JUCLUIUIMHEI cocTansieT 108 u., u3 HUX 34 4. ayAUTOPHBIX 3aHATHH, U 74 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IBHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

H TpynoeMKoCTb,
auMeHOBaHHe PadoThI PekomeHjyeMas IuTeparypa aac.
Paspen 1. UcnotHUTE/IbHBIE MEXaHU3MBI.
B. I1. Umuns. . ['uponHeBMOaBTOMATHKA
[ToAroToBKa K MPaKTHYECKUM U JIEKLJIOHHBIM 3aHSTHSIM, CAMOCTOSATE/IbHOE | TPaHCIIOPTHO-TeXHOJIOrHuecKux martuH: CII6.:
M3y4eHre MaTepyasoB JIsi IPAKTUYeCKUX 3aHATHH U JUJaKTHIeCKHX Jlans, 2018 (1) 14
eIUHUL] JIeKLIUH B. C. HaropHblii. . CpeficTBa aBTOMaTUKU TUZIPO- U
nreBmocucTem: CaHkt-ITerepbypr: Jlans, 2022 (1)
Wroro no paspeny 1 14
Pa3zpgen 2. YcrporicTBa pacnpe/jeieHusi M peryJIMpoBaHus.
B. I1. Umuns. . 'naponHeBMoaBTOMaTHKa
TPaHCIOPTHO-TeXHOJI0rnueckux Maruu: CII6.:
IMoaroroBKa K npakTU4eCKUM U JIeKLIMOHHBIM 3aHATHAM, CAMOCTOATe/IbHOE Tanm, 2018 (2, 3)
W3y4yeHre MaTepUasoB Ji/is TPAKTUYeCKUX 3aHATUU U JUJaKTUUe CKUX B. C. Haropusii. . C :3 cTBa a];TOMaTHKH MIDO- 1 40
eIUHUL] JIeKLIUH C p - -PEA Ap
nHeBMocucTeM: CaHKT-IletepOypr: JlaHb, 2022 (2,
3)
Wroro no paspeny 2 40
Pazpen 3. 'nppaBnuyeckue cxemMbl.
B. IT. Umuse. . 'uponHeBMoaBTOMaTHKa
[MoAroToBKa K MPaKTHYeCKUM U JIEKLIMIOHHBIM 3aHSTHSIM, CAMOCTOSATE/IbHOE | TPaHCIIOPTHO-TeXHOIOruueckux martus: CII6.:
WM3y4eHre MaTepyasoB JIsi IPAKTUYeCKUX 3aHATHH U JUJAKTHIeCKHAX Jlaub, 2018 (4) 20
eIUHUL] JIeKLIUH B. C. HaropHblii. . CpejicTBa aBTOMaTUKU TU/IPO- U
nHeBmocucTeM: CaHkt-ITerepbypr: Jlaus, 2022 (4)
Wroro no paspeny 3 20
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TIpunoxenue 3
K paGoueii NporpaMme MCHHILUIHHBI
YCTPOUCTBA I'MJIPOABTOMATHUKHA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAoT B cebst:

e uMarHocTHYeckas pabora

*  KOHTPOJIbHbIE BOTIPOCHI;

e BOMPOCH K U depeHIMPOBaHHOMY 3a4eTy;
o uddepeHPOBAHHbIN 3aueT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas paGora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpY NIPaBU/ILHOM OTBETe MeHee ueM Ha 60% BOIPOCOB - He arTeCTaLys;
e IIpH IIpaBU/IbHOM OTBeTe Ha 60% BOMpoCoB u Gosiee - arTecTawysi.

KoHTpo/bHBIE BONPOCHI
KoHTporbHBIe BOIPOCH B Br/le 6710K0B BOMpocoB cogepkarcst B YMK aucimrimsbl. KoHTpo/bHbIE BOTIPOCH! CYUTAIOTCS CAAHHBIMU IIPH
paBH/IEHOM 0TBeTe Ha 100% BOMPOCOB B MOTHOM 00BeMe.

Bonpocsl K AuddepeHIIIPOBAaHHOMY 3a4eTy
Bompocs! K fud. 3auety cozepkarcsi B YMK guiciunvHe!

JuddepeHnpOBaHHEIH 3a4eT
Mudd. 3aueT no AUCLMIUIMHE POXOAUT B hopMe YCTHOTO cobecejoBaHsl (C MMCbMEHHBIMU TOSICHEHUSIMU) U OTBETOB Ha BOIPOCHI K
mudod. 3auery, 3a7aBaeMbIM TIpenogiaBaresieM. OTBeTHI Ha:
- Bonee 85% BONPOCOB - SIB/ISIETCS] OCHOBAHUEM JIJIsl TIOJIyUeHHsI CTY/eHTOM OLIeHKH «3auTeHO-OT/IMYHO»;
- (75-84)% BOTIIPOCOB - SIB/ISIETCS] OCHOBAHKEM /IJIs1 TIOJIyUeHUsI CTYZeHTOM OLIeHKH «3auTeHO-XOPOIIIO»;
- (51-74)% BONpPOCOB - SIB/ISIETCS] OCHOBAHUEM /|15 [T0JIyYeHusI CTY[,eHTOM OL|eHKH «3a4TeHO-Y/|0B/1eTBOPUTE/IbHO»;
- MeHee 51% BOIIPOCOB — SIB/ISIETCSI OCHOBAHMEM JIJIsI TTO/IyUeHHUs CTYZ€HTOM OLIeHKU «He 3a4TeHO».
OOyuaroILHiCst IMeeT MPaBo Ha MoJyueHHe OLIEHKH "3auTeHO-0T/IMUHO", "'3auTeHO-X0POLI0" U "'3auTeHO-Y/J0B/IeTBOPUTELHO" B pAMKAX TEKYyLLel
paboTeI B ceMeCTpe COIIAaCHO TEXHOIOTHYeCKOH KapTe.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyauTOpHBIE 3aHATHSA
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Bonpocsl k
3 6 |Pa3gen 1. McnoHUTe/IbHBIE MeXaHU3MBI. 20 6 3 3 14 20 AHQXbePe;ﬂEE}?BaHHOMY
KoHTpOo/IbHBIE BOTIPOCHT
Bonpocs! k
3 6 Paspaesn 2. YcrpoiicTBa pacnipeje/ieHust U 60 20 10 10 40 50 nudbepeHLPOBaHHOMY)
peryJiMmpoBaHMs. 3auery,
KoHTposibHbIe BONPOCHI
Bormpoce! k
3 6 [Pa3zgen 3. 'mapaBInyecKue cxeMbl. 28 8 4 4 20 30 Anq’d)ePe;ﬂZE;BaHHOMy
KoHTposibHbIe BOIPOCHL
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucyuninHe 108 34 17 17 74 100
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KpuTepun oneHuBaHus

IICK-7.5

Nel

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

<
-

!
[T

i

3agaua. Halitu aBsieHre p, HeoOX0AMMOe JJis IPEOA0JIeHUs] BHELIIHEeH Harpy3ku F (JBrKeHHe MOPILHS 0CYIeCTB/ISeTCs C MOCTOSHHON CKOPOCThIO), ec
TIOPLIHS 0 cTeHKW LuuHapa F1=10 krc, g=10 m/c2, D=0,1 m, d=0,05 M, unciio n=3,14. OTBeT NpeACTaBUTh B aTH C TOUHOCTHIO /10 JeCSAThIX.

<
s

!
T

A

3apaua. Haiitu faBneHue p, Heobxo4uMoe [J1st TPeofio/eHNs BHellHel Harpy3ku F (IBH)KeHHe MOPILHS 0CYLIeCTBIsSeTCs C OCTOSHHOW CKOPOCTBIO), ec.
TIOPILHS 0 cTeHKU LpmmHgpa F1=10 krc, g=10 m/c2, D=0,1 m, d=0,05 M, uucio n=3,14. OTBeT MpeJCTaBUTh B aTU C TOUHOCTBIO /10 1eCSATHIX.

<
-

T

i

3azaua. Haiitu gaBnenvie p, HeobXoAuMoe [iis TPeOoJIeH s BHELHel Harpy3ku F (ABWKeHue MOPILHs OCYLIeCTBSETCs C TIOCTOSIHHON CKOPOCTBIO), ec.

13

TIOPIIHS O CTeHKM nuuHzApa F1=20 krc, g=10 m/c2, D=0,1 m, d=0,05 M, uncsio n=3,14. OTBeT Npe/CTaBUTb B aTH C TOYHOCTHIO [0 AeCSTHIX.



<
n

T

i

3asaua. Haiitu aBiieHne p, HeobxoauMoe I1s TPeofiofieHnst BHellHel Harpy3ky F (JBMKeHHe MOPIIHS 0CYIIeCTBIAeTCs C MOCTOSHHOW CKOPOCTBIO), ec.
MOPILHS 0 CTeHKU HunuHApa F1=10 Krc, cuna TpeHus IUTOKa 0 Kopryc nursapa F2=10 kre, g=10 m/c2, D=0,1 m, d=0,05 ™, uucno n=3,14. OTBeT mpe,

AeCAThIX.

Ne 5

<
»

T

i

3asaua. Haiitu faBiieHne p, HeobxoauMoe [1J1s TPeofio/ieHNsT BHellHell Harpy3ku F (IBHKeHue MOPIIHS 0CYIeCTB/IsSeTCs C OCTOSHHON CKOPOCTBIO), ec.
TIOPIIHS O CTeHKM IutiHzpa F1=10 Krc, cuia TpeHus INTOKa o Kopryc npymHgpa F2=10 krc, g=10 m/c2, D=0,1 m, d=0,05 M, uucio n=3,14. OTtBeT mnpe,

LIeCATBIX.
Ne 6

<
»

T

i

3asaua. Haiitu faBneHune p, HeobxoauMoe [Jist TPeofo/eHNs BHellHei Harpy3ku F (IBH)KeHHe MOPILIHS 0CYIIeCTBISeTCs C OCTOSHHOW CKOPOCTBIO), eC.

TIOPILHSI O CTeHKU LymmHzpa F1=20 Krc, cua TpeHus LITOKa o Kopryc munuaapa F2=10 kre, g=10 m/c2, D=0,1 m, d=0,05 ™, urcno n=3,14. OtBeT npe

JIeCSIThIX.

Ne 7 Perynarop pacxofa CIy>KUT [
Ne 8 Yem pasnmuarotcst Mexxay co60i KOHCTPYKTHBHO OJJMHAaKOBO BBITIOTHEHHbIe 00paTHBIN K/laraH 1 MpefioXpaHUTeTbHbIN?

Ne 9
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NOPUHEDHE KOMbUA
{BricoK oL ZEOMBMUATLLL HE DOELE

J 2 7

X 7 V. i
- —_— ASS
S -

—— \ /9/I “h ™, l: b
b ILH 1 %/ 1
pEBUHﬂﬁHE KOABHL
[Byicoxag cmeneqs zepremuaayi)

By,ELET JIA TIPU BBIJBWKXEeHHUH CTyHEHeﬁ JKUJAKOCTBb U3 ’MApOLU/IMHAPA NOCTYIMaTh B 6aK, " eCc/i 6yAeT, TO IIPU BBIABUXEHUU KaKHUX CTyHEHef/'I?
Ne 10

nopurebse Kkomeya
{BricoK O ZEpMEMUIAL UL HE DOECTIE

J 2 7

o /g/é; h-/};;
w AN |

PEIUHOGHE KoY
{Bicoxag cmenexs zepremusalyu)

Kak 00b1yHO 06€ecreunBaroT MoABO/ XKUKOCTH Yepe3 IITOK B TMAPOLMIMHI/P. Ha rpecTaBIeHHON cxeMe TIOJBOJ, )KHUKOCTH M300pakeH HEKOPPEKTHO
UCIIO/THEHUS.
BOnpOCbl 3aKpblimoeo muna:

Ne 1
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Ne 2

Ne 3

Ha pucyHKe mpe/icTaBiieH:

' ApOLMIMH/AD IBYCTOPOHHETO AeMCTBUSI C OFHUM IITOKOM
I'uapoLMIMHAD OHOCTOPOHHETO AeCTBUSI C OAHUM IITOKOM
I'uApoLMIMHAD By CTOPOHHErO AeHCTBUSI C ABYMSI LITOKaMU

TMIPOLMIHHAD OLHOCTOPOHHEro AeHCTBUS C ABYMsI LUITOKAMH

h

fuzee=s
I

Ha pucyHke npezictaBieH:

TMIPOLMIHH/D {BYCTOPOHHETO A€HCTBUSI C OFHUM IITOKOM
T'UApOLMIHH/D OSHOCTOPOHHET0 AeHCTBHUS C OHHUM IIITOKOM
TWAPOLMIMHAP ABYCTOPOHHETO [JeHCTBUSI C JBYMsI LIITOKAMH

' ApOLMIHHAD OFHOCTOPOHHErO AeHCTBHUS C ABYMSI IITOKAMH

I
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Ne 4

Ne 5

Ne 6

Ha pucyHke npegcras/eH:

TMPOLMIHH/AD JBYCTOPOHHETO AEMCTBUSI C OFHUM IITOKOM
THIPOLMIHH/D OSHOCTOPOHHEr0 AeHCTBHUS C OHKUM IITOKOM
TMpOLMIMHZD /{BYCTOPOHHETO A€MCTBUSI C ABYMSI LITOKAMU

T'MApOIMIHHZDP OFHOCTOPOHHETO AeHCTBHUS C ABYMSI ILITOKAMH

1T AT

BribeprTe BepHble YTBEP)K/EHHs1, XapaKTepu3yollje paboTy JaHHOTO MHAPOLMIMH/pA:

CKOpOCTB MPSIMOT0 X07ja (BIIPaB0) MeHbIIIe CKOPOCTH 00paTHOrO X0/a (B/IeBO) MPH TIOCTOSIHHOM ITPOMU3BOUTETEHOCTH HaCoCa, MO/AOIIEero JKUKOCTh T(
LITOKOBYIO

[laBneHue, HeoOXoMMOe IJIs CO3[aHMs TPeOyeMOoro yCUHs, TIpY MPsSIMOM Xo7ie (BIPaBo) MeHbIlle aHaJIOTHYHOTO JIaB/ieHus U 06paTHOM XoZe (B/IeBO)

CKOpOCTB IPSIMOT0 X07ja (BIpaBo) 6oJibiiie CKOPOCTH 00paTHOrO Xoza (B/IeBO) IIPH IMTOCTOSTHHON MPOU3BOAUTEIBHOCTH HACOCa, TIOJAIOIEro >KHUAKOCTb TC
LITOKOBYIO

[aBnenue, HeobXo/MIMOe J/Ist CO37laHMs TpeOyeMOro YCHiIMs, IPH TPSIMOM Xofie (BIpaBo) 6osibllie aHa/IOTMYHOTO JaB/IeHus IIp1 00paTHOM xozie (BJIeBO)

/Il A1
A

o .

- - 3 -— -

ke 1

BoiGepuiTe BepHbIe YTBEP)K/I@HHsI, XapaKTepPH3YIOIiye paboTy JaHHOTO THAPOIMIHH/DA:

CKOpOCTb IPSIMOTO X0/ (BIIPaBO) paBHa CKOPOCTH 00paTHOro xo/a (B/eBO) MPU IOCTOSTHHOM NPOU3BOAUTENBHOCTH HAaCcOCa, MO/AIOLIEro )KUAKOCTb TO B
LITOKOBYIO

[laBnenue, HeobxozMMOe [/Ist CO3/aHks TpeGyeMOro yCHiHs, TPH MPsIMOM XoZie (BIPaBo) paBHO aHA/IOTMYHOMY [IaB/IeHHIO IPH 06paTHOM xo7ie (BJIEBO) |

CKOpOCTb MPsIMOro Xo7a (BpaBo) 6oJibiiie CKOPOCTH 06pPaTHOTO X0fa (B/IEBO) MPH MOCTOSIHHOM MPOU3BOAUTELHOCTH HACOCa, TIOJAIOIIEr0 )KUAKOCTD TC
IITOKOBYIO

[aBnenue, HeobxoMMOe [JIst CO3/aHkst TpeGyeMOoro yCrivs, TIPH TIPSMOM Xoze (BIpaeo) 6oJibliie aHaIOTMYHOTO AaB/IeHHsI TP 06paTHOM xo7e (B/IEBO)
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Ne 7

9 |

Ha pucyHKe Tpe/icTaB/ieHb! Ba THPOLIMIMHAPA C OTBEPCTUSIMU B MOPILIHSX (0becreunBaroliyie repeTeKaHye )XUAKOCTH U3 OHOM MOJI0CTH LMIHH/PA B
3aro/IHeHHble )KUAKOCThI0. Coo0lIeH e TH/POLMIMHAPOB C HACOCAMH U C IPYTHMU MarucTpasisiMi OTCyTCTBYeT. BribeprTe BepHble yTBep)KEHMsI.

ITpy IpUNOKeHNHN YCUIIHSL K IITOKY BePXHEro IW/IMH/PA ITOPIIeHb He MOKeT IlepeMellaThCsi 107, AeficTBHeM [JAHHOTO YCHU/IHUS 3@ CUeT MepeTeKaH!sT KU,
ITpy IpUNO>KeHUH YCUIIMS K IITOKY HIDKHEro LIMIMH/pA MOpIlleHb MOKeT IiepeMelaThCs 10, AeiCTBHeM JaHHOTO YCUMUS 3a CUeT IlepeTeKaHUs KUAKOC
ITpy NIpUNOKeHUN YCUIIHS K IITOKY BepXHero LIU/IMH/pa MoplieHb MOXXeT IlepeMellaThCsl 07, JeliCTBYeM JaHHOTO YCU/IMS 3a cueT IepeTeKaHuUst XKUKOC

le/l TIPUIOXKEHUHU YCUJIHA K LITOKY HM)KHEro LU/IWH/PA MOPLIeHb He MOXET IepeMelaTbCs o4 AeﬁCTBHEM AAHHOTI'0 YCW/IKA 3a CUeT INepeTeKaHus XUt

]

Yxaxure (hopmyity, KOTOpasi ONKChIBaeT CKOPOCTh IepeMellleHyst IOPILHS [IPY Mofaue XXUAKOCTH C pacxofioM Q B MOPILIHEBYO M0I0CTb THAPOLMINH/PA
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( A

v
s ",* -

Ykakute (bOpMy]'Iy, KOTOpasi OMUChIBA€T CKOPOCTH IepeMellieHNs MOPIIHA PH rojade >XUJKOCTU C paCcxXxoioM QB LITOKOBYIO IMOJIOCTb T'MAPOLIAIUH/PA:

V=0/xD 74-nd 7/4)
V=0/xD 72+rd 7/2)
V=40/nd”
V=40/nd”

DE3LHOBYE KoMkl
2 1 [Bicoxag cmeneHe ZepHemuaay Ly

- T 1
A gi/_-

BblGepI/ITe HeBepHbIe 1T0C/IeJ0BATE/IbBHOCTH BbIABI)KEHUS CTyHeHEﬁ TUAPpOLWIMHAPA (CXEMa TUAPOLWIMHPA IPpeACTaB/IeHa B YIIPOILLI€EHHOM BI/IAG)I

| HHE

1-2-3
3-2-1

1-3-2

19



2-3-1
Ne 10

NOPUHEDHE KOMbUA
{BricoK oL ZEOMBMUATLLL HE DOELE

J 2 7

X 7 V. i
- —_— ASS
S -

—— \ /9/I “h ™, l: b
b ILH 1 %/ 1
pEBUHﬂﬁHE KOABHL
[Byicoxag cmeneqs zepremuaayi)

Ha pucyHke npe/icTaBiieH (cxemMa TMpOLM/IMH/DA TIPe/CTaB/eHa B YIIPOLLEHHOM BHJE):

TpexcTyneHuarsblii TesleCKONUUeCKUii TUPOLMIMHAD C OHOM KaMepoi NPOTUBOAaB/IeHNs
TpexcTyreHYaThli TeseCKONYe KU THAPOLIMH/P C JBYMsI KaMepaMHt IPOTHBOZaBIeHHST
TpexcTyrneHUaThli TejleCKONyueCKUHA I'MAPOLIMIMH/PD C TPeMst KaMepaMy [IPOTUBO/AB/IeHHUsT

TpexcTyrneHYaThbIi TeleCKONM4YecKui rupoLIMHIp Ge3 Kamep POTUBO/AB/IEHUS
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