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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPAKTUKYM I10 I'MIPOITHEBMOABTOMATHUKE
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUICTEMBI ITPIBOJOB, MEXATPOHUKA U
POBOTOTEXHUKA
Mopo3zoB Muxaun BukropoBuu, cTapiiuii rperno/aBarenb

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPAKTUKYM 110 I'MIPOITHEBMOABTOMATHUKE

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:

[ICK-5.1 — CnocobeH pa3pabaTbiBaThb M BBIMTYCKAaTb KOHCTPYKTOPCKYIO JOKYMEHTAL[MIO Ha JIeTaad U y3/Ibl
[BUrarTesieli, a Tak ke CpeJjCTBa TeXHOJIOTM4eCKOr0 OCHAILleHUs]

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-5.1

3HAHUA:

3HAHUS:

006 37eMeHTHO 6a3e CUCTeM I'U/IPOITHEBMOABTOMATHKHY;

0  TeopeTHUeCKMX  OCHOBaX pacueTa W  Bbi0Opa  OCHOBHBIX  [ApaMeTPOB  CHUCTEM
TUPOTTHEBMOABTOMAaTUKWY;

0 0COOEHHOCTSIX MpPHUMeHeHUs1 000pYyIOBaHUSA CHUCTEM TH/POIMHEBMOABTOMATHUKU TIPUMEHHUTE/NTBLHO K
TEXHOJIOTHUECKOMY  OOOpYZIOBaHWIO [jii  TIPOM3BOJICTBA  ABUAIMOHHBLIX, DPAKETHBIX JIBUTaTeneldl U
SHEepreTUUeCKUX yCTaHOBOK.;;

YMeHUS:

YMeHUS:

TEOPETUYECKH U TIPAaKTUUECKU TPOBOAUTh OOOCHOBAaHHBIA BBHIOOD OCHOBHBIX M BCIIOMOTATe/TbHBIX
3/IEeMEHTOB CUCTeM TU/IPOITHEBMOABTOMATHKY;

BBITIO/THATH HEOOXOJUMbIE PACUETHI CUCTEM I'M/IPOITHEBMOABTOMATHKHL. ;;

HABbIKU:

HaBbIKU:

B/laZilecHWe MeTOAUKaMH pacuyeTOB CUCTeM TU/PONHEBMOABTOMAaTWKU W BBINOJHEHUIO WX CHUHTe3a
MPUMEHUTEIbHO K TEeXHOJIOTMYeCKOMY O0OpYyZOBaHWMIO /i1 TIPOM3BOJCTBA aBUAIL[MOHHBIX, PAKETHBIX
JIBUTaTe/iell U IHePreTUUeCKUX YCTaHOBOK.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuumnaa ITIPAKTUKYM 110 TUIPOITHEBMOABTOMATUKE sBrsieTcst JUCLUIUIMHON
(aKy/IbTaTUBHOrO 0/10Ka IIPOrPaMMBbI MTOATOTOBKH 110 Hampas/ieHHto 24.05.02 [IpoekmupogaHue
asUAayUOHHBIX U paKemHbIx 0gueamenetl.

CopepxaHve [UCLMIVIMHBIL SIBJI€TCS JIOTUYeCKUM rpogopkeHreMm gucimmuiviH:  JIEMEHTDI
Ir'nPOITHEBMOABTOMATHUKHY, TEOPUSI MEXAHW3MOB W MANIWH, T'UIPAB/IUKA,
JETAJIN MAIIIWH, COITPOTUB/IEHUE MATEPUAJIOB, TEPMOJVNHAMMWKA.

Cojiep>kaHWe AUCHUIIIMHBL SIBASIETCS OCHOBOM Jjisi ocBoeHus guciyiuivH: ABTOMATHUKA U
PEI'Y/INPOBAHUE, HAYYHO-UCCJ/IEJOBATEJIbCKASI PABOTA (IIO/IYYEHHWE IIEPBUYHBIX
HABBIKOB HAYYHO-NUCCJ/IEJOBATE/IbCKOU PABOTHI).

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYYHbIE M 00II|eMH)KeHEePHbIE U 9KCITEPUMEHTATbHOTO
WCCIIeloBaHUs JJ1sl PellleHrsl MH)KeHepHBIX 3a/jau podecCcroHalbHON 1eATelbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

¢ TICK-5.1 — CniocobeH pa3pabaThiBaTh U BBIMTYCKaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIUIO Ha /IeTalu U
y371bl IBUTaTe/el, a Tak >ke Cpe/iCTBAa TeXHOJOTMUeCKOr0 OCHAIlleHUs

e TICK-5.3 — Crnioco0eH BBITIOHSATH PACUEThI HA POYHOCTh



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO011as TPy/I0EMKOCTh JMCIUN/IMHBI COCTaB/seT 2 3.e., 72 U.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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5 9 Paszpen 1. O0béMHBIE THIPOMALIMHBI. POTOPHO-TIOPIIIHEBbIE HACOCHI M TH/PO/BUTATE . 6 3 1 2 3 10
TepMuHbI 1 onpe/iesieHns. PaGoure XapaKTepUCTUKU M METO/ibI MX PacyéTa.
5 9 Pa3pen 2. KianaHel B cHCTeMax FMAP0aBTOMAaTHKH. KianaHsl fapnenus, pacxosa, 5 2 1 1 3 5
HeBO3BPaTHbIE 1 T'U/POpacrpe/ie/uTe .
5 9 Paspen 3. Knanassl B cucTeMax rHApoaBTOMaTHKH. KiianaHbl pe/lyKLioHHbIe, paboune 4 2 1 1 2 5
XapaKTepUCTHKH, TIPUMeHeHHe, MeTOAMKa UCTIbITaHHH.
5 9 Paspen 4. Peryup NoToKa p H XKH/IKOCTH B CHCTeMaX FMip0aBTOMaTHKH. 6 3 2 1 3 10
T'r/IpoJipOCCeIy 1 Pery/sTOpbl IOTOKA KOHCTPYKLMsE U Paboure XapaKTepPHCTUKH.
Paspen 5. IIppMeHeHHe HeBO3BPaTHBIX K/lallaHOB B CHCTeMax I'M/Ip0aBTOMaTHKH.
5 9 YCTpOHCTBO HEBO3BPATHBIX K/IAMAHOB ¥ 0COOEHHOCTH UX NPUMEHeHHs B CHCTeMax 4 2 1 1 2 5
T'U/]POAaBTOMATHKH.
5 9 Paspen 6. AKKyMy/THpOBaHHe FMAPaB/INYeCKOH YHEPIHH B CHCTeMaX I'H/{P0aBTOMaTHKH. 5 5 1 1 3 10
T'1/ipONTHEBMOAKKYMYJISITOBI B CUCTeMaX I'MPOaBTOMATUKH, UX YCTPOICTBO 1 IIPUMeEHEeHHe.
Pa3aen 7. CHHXPOHM3ALHs JBH)KeHHsI HCIIO/THUTE/IBHBIX YCTPOHCTB CHCTeM
5 9 rU/Ip0aBTOMaTHKH. [IpuMeHeHte fleTe el OTOKA Pa3/IMYHOrO TUIA B CUCTeMax 4 2 1 1 2 5
I'U/IpOaBTOMAaTHKH.
5 9 Paspen 8. Knanass! B cucTeMax rHAApoaBTOMaTHKH. Jlormueckue snemenTs! "11", "WUJIN" u 5 2 1 1 3 5
JIpyTye B CUCTeMax I'M/jpOaBTOMAaTHKH.
Pa3aen 9. CucreMbl 'HAP0aBTOMATHKH C 3a/laHHOH NMPO/0/DKUTE/TLHOCTBIO IIaroB
5 9 pabouero LUK/Ia. D/IEKTPOrH/PaBINUYECKOe peJie BpeMeHH, KOHCTPYKLs U pabourie 4 2 1 1 2 5
XapaKTepPUCTHKH.
Pa3gen 10. CucTemMbl rHApOABTOMATHKH C yTpasB. 10 AaB. . Cucremel
5 9 THU/IPOABTOMAaTHKH C K/lariaHaMH T0C/Ie/J0BaTe/IbHOCTH /i/Isl yTpaB/ieHHeM LIMK/I0M paboThl 1o 5 2 1 1 3 10
JIaB/IEHHIO.
Paspaen 11. 'naponpHBoA ¢ HECKOJIBKHMH HCIIOIHUTE/IBHBIMH YCTPOHCTBaMH.
5 9 ‘YiipaB/eHue pabounM LIUK/JIOM CHCTeMbI THAPOABTOMATHKH C ABYMs U G0Jiee MCIOTHUTEbHbBIX 7 3 2 1 4 10
YCTPOWCTB.
Paspen 12. PeseiiHo-KOHTaKTHBIe cucrems! ynpasienus (PKY). CepsucHele u
5 9 6 3 2 1 3 5
BcriomoraresibHble pyHKLM PKY. TIpaBua nocrpoenust PKY cucteM ru/ipoaBToMaTiKky.
Paspen 13. OcHOBHBIe YCTPOICTBA NPONOPIHOHAIBHOIO YIIPAB/IeHUsI CHCTeMaMH
5 9 THAPO0ABTOMAaTHKM. IIpornopiioHaibHble KiaraHbl, PONopLOHaibHble MarHUThI, OCHOBHbIE! 6 3 1 2 3 10
rapamMeTpbl 3TUX YCTPOMCTB.
5 9 Pa3gen 14. OcHOBBI NPOEKTHPOBAHHS CHCTEM I'H/IP0aBTOMATHKH C MPONOPLY IbHBIM 5 3 1 P P 5
ynpassieHHeM. TUITOBbIe I'HPOCXeMbI C TPONOPLHOHATLHBIMU K/larlaHaMU.
Bcero 3a 9 cemecTp 72 34 17 17 38 100
Bcero no gMCHUIUINHE 72 34 17 17 38 100
3.2. AyATOPHBIN NPAaKTUKYM
Oo0nemMm,
No Homep 1 HauMeHOBaHHe pa3jiesa
Tema NMPAKTHYE€CKOIr'0o 3aHATUA aya.
n/n AUCIHHUII/TMHBI
yacoB

Pazgen 1. OObEMHbBIE THAPOMAIIIMHEI,

MeTo/ibl UCTIBITAaHKUSI HACOCOB 00BEMHOIO THIIA

Pazgen 2. KnarnaHsel B cucTemMax
T'U/IPOABTOMATHKU.

METOAI/IKa WCIILITAaHUM HAllOPHBIX KJ/IdIIaHOB
MpsAMOIro ¥ HeTrpsAMOoro ,E[KﬁCTBI/IS[.

Pazgen 3. Knaranbel B cucTeMax
THIPOABTOMATHUKH.

MeTo/j1Ka UCIIBLITAHKI K/IallaHOB
PeAYKI[MOHHBIX, TOCTPOEHUE MCITBITATeIEHOTO
cTeH/a.

Paszen 4. PerynupoBaHue NOToKa paboueit
SKUJTKOCTU B CUCTeMaX r'Mip0aBTOMAaTHKU.

IMocTpoenue cTeHza /it UCTILITAHKUS
TUAPOAPOCCeNiell U PeTy/sSTOPOB MOTOKa.

Paspen 5. IlpuMeHeHue HeBO3BPATHBIX
KJIallaHOB B CUCTeMax rMpoaBTOMAaTUKU.

Oco6eHHOCTH MTPOEKTHUPOBAHUS THAPOCUCTEM C
HEeBO3BPaTHLIMM KJlarlaHaMH.

Paspen 6. AKkkymynrpoBaHue
TU/IpaB/INveCcKol SHepruy B cCcTeMax
TUZIPOaBTOMATUKU.

OCHOBBI TTIOCTPOEHUS TUJIPOCUCTEM C
aKKyMY/IUDOBaHUeM TH/paBINyeCcKoi SHePrUH.

Pasgen 7. CHHXpOHMU3aLUs ABKEHUS
WCIIO/IHUTE/IBHBIX YCTPONCTB CUCTEM
T POaBTOMAaTUKH.

[MpumeHeHMe KJlanlaHHBIX AeauTesell oTokKa s
CUHXPOHU3AIUM [IBWKEHUS 2X TUAPOIUINH/POB.

Pa3zpnen 8. KnanaHsl B cucTeMax

Ocob6eHHOCTH PUMEHEHHS JIOTHYe CKUX
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I
TU/POaBTOMATHKH. 3/IeMEHTOB
Pazpen 9. CrcreMbl TMIpOaBTOMATHKHU C
o Oco0eHHOCTH NTPUMEHeHUsI
9  |3aaHHOM NPOJO/DKUTELHOCTBIO 111aroB 1
pabouero K 371eKTPOTUJPaBANYECKOT0 peJie BpeMeHH.
10 Pazgen 10. CucteMbl ruipoaBTOMAaTUKU ¢ |OCOOEHHOCTH TIPUMEHEHUs 1
YIIpaBJ/IEHUEM M0 [aB/IEHHUIO. 3/1IeKTPOTrU/PaB/INYECKOro peJsie 1aBeHusl.
1 Paspen 11. I'mpponpusoy ¢ Heckonbkumu  |Iunarpamma "HIAT-ITEPEMEITEHUE" 1
WICTIONTHUTE/IbHBIMA YCTPONRCTBAMHU. pabouero 1MK/Ia MHEeBMOCHCTEMBI.
12 Paznen 12. PeneiiHo-KoHTaKTHbIe cucTeMbl [IpaBusia OCTPOEHUs 3/IeEKTPOCXeM pejieiHo- 1
ynpasnenus (PKY). KOHTaKTHBIX CUCTEM YIIpaBJIeHUS.
Pa3pen 13. OcHOBHBIE yCTpOMCTBA @yHKLIMOHAJIbHAS CBSI3b JUCKPETHBIX U
13 |mpomnopLMOHAIBLHOTO YIIpaB/ieHus TIPOMNOPLIMOHA/BHBIX 3IEMEHTOB YIIpaB/aeHUs B 2
CUCTeMaMU 'M/IpOaBTOMaTHKU. cucTeMax TMPOaBTOMAaTUKU
Pa3zpen 14. OCHOBBI MPOEKTUPOBAHUSA . o
14 | CHOTEM MHADOABTOMATHKIA C Pacuét napameTpoB HACTPOMKHU 3/1EKTPOHHOIO 7
AP YCUUTEIS
MIPOMNOPLIMOHA/TBEHBIM YTIPAB/IEHUEM.
Bcero 3a 9 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0nem
Ne Homep 1 HaumeHOBaHMe pa3jesia ’
o/ N Tema /1a00paTOPHOTO NPAaKTHUKyMa aya.
AUCLY JacoB
1 |Pa3zgen 1. OOBbEMHBIE TH/IPOMAIIIHBI. WcnbiTaHWe Hacoca MOCTOSIHHOM To/laui. 1
Pazgen 2. KnaraHel B cucTeMax
2 THPOABTOMATHKH WcnbITaHre HAaMMOPHBIX K/IallaHOB. 1
Pazgen 3. KnarnaHsel B cucTemMax
3 THJPOABTOMATHKH HcneiTanre pefyKLUMOHHOIO K/laraHa. 1
Pa3zpen 4. PerynupoBaHue TIOTOKa paboueit VcnblTanne 3X IMHEMHOTO perynsropa
4 2
JKUJIKOCTU B CUCTeMaX TMJp0OaBTOMAaTUKH. TOTOKa
Paspen 5. IlpuMeHeHue HeBO3BPATHBIX K/lAIIAHOB
5 ITpuBopA cTpesnbl KpaHa 1
B CHCTeMax r'M/IpOaBTOMaTHKH.
Pazpen 6. AKKymynvpoBaHUe rUApaBInyueCKOM o
6 A YMYJTAP AP [MTpuBoa GypoBO¥ yCTaHOBKH 1
SHEepruu B CUCTeMax r'p0oaBTOMaTUKH.
Paspen 7. CuHXpOHM3aLMs [ BUKEHNS ..
A P A INoabémuas nnardopma. CHHXpOHHOE
7  |NCHIOJTHUTENbHBIX YCTPOUCTB CUCTEM 1
IHPOABTOMATHEE JIBI)KeHHe TUAPOLIMIMHAPOB
Pa3pen 8. KnanaHnsl B cucTeMax .
8 IHPOABTOMATAKE MapKupoBOUHOe YCTPOHCTBO 1
Pa3pen 9. Cucremsl ruipoaBTOMaTHKHU C [THeBMOMPHBO/, YCTPOICTBA
9  |3aaHHOM NPOJO/DKUTEILHOCTBIO 111aroB repeMellrBaHusl KPaCKy C peJie 1
paboyero 1MKa. BpeMeHH.
10 Pazpen 10. CucteMbl rTi/ipoaBTOMAaTHKHU C [TpuBOA yCTaHOBKY /IJis1 CBapKH 1
YIIpaB/IEHUEM M0 [AB/IEHHUIO. JIMCTOBOT'O Marepuarna.
[puBO/, eperpy30uHOro yCTpoicTBa C
Paszpen 11. I'uaponpuBog, C HECKOJIBKUMU PHBOH TIEPETPy301H YCTPO!
11 N peneriHO-KOHTaKTHOW CUCTEMOM 2
HCIIOJTHUTETbHBIMU YCTPONCTBAMH.
yIIpaB/IeHUsI.
12 Pasgen 12. PeneliHo-KOHTaKTHbIE CHCTEMBI [puBoz Mofauy /71 la3epHOM 2
ynpasnenus (PKY). 006paboTKa eTaet.
Pa3nen 13. OcHOBHBIE YCTPOMCTBA I'mpponpuBoj, C NpPONOPLIMOHAIEHBIM
13 |mponopLMOHAaIBLHOIO YIpaB/ieH!us CUCTeEMaMu yIpaB/ieHHeM CToJIa UTM(OBaTLHOTO 1
TU/IPOABTOMATHKU. CTaHKa.
Pa3pen 14. OCcHOBBI IPOEKTUPOBAHUS CUCTEM
I'uaponpuBoA € IPOMOPLIMOHA/IBHBIM
14 |ruapoaBTOMATHUKM C MPOIOPLIMOHA/IBHBIM 1
IAT—— yrpaB/ieHHueM TepMOIJIacTaBTOMara .
Bcero 3a 9 cemectp 17
3.4. CamocronaTenbHast padora crygenra (CPC)
| No | Homep 1 HauMeHOBaHHe pa3jiesa | Copaepixanue yue0HOro 3a/JaHus |06'l,eM,|
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n/n JAUCLUILIUHBI 4acoB
PotopHo-nopiIHeBbIe HACOCH! U TUAPOJBUTATEIH.
1 |Pa3zgen 1. OO6BbEMHBIE TH/IPOMAIIIUHBI. TepMuHbI U oripefesieHus. Pabourie 3
XapaKTepUCTUKU U MEeTObl UX pacyéra.
9 Pazpen 2. KnanaHsl B cuctemMax Knanans! perynupyolye pacxo/ 1 JaBjieHue B 3
CU/IPOaBTOMATHKH. cucTeMax I'MIpoaBTOMAaTHKHU.
KramaHsl peiyKIMOHHBIE, paboune
Paspen 3. Knananel B cucremax PEAYKL P
3 XapaKTepUCTUKH, IPUMeHeHUe, METOAUKA 2
T POaBTOMAaTUKHU. N
WCITBITaHUN
Pazpen 4. PerynvpoBaHue 1oToka .
o [IpumeHeHMe ruApopOCCesieil U peryisaTopoB
4  |paboueii >KUAKOCTH B CUCTEMAX 3
MI0TOKa B CUCTeMax I'MpOaBTOMaTUKHU.
CU/IPOaBTOMATHKH.
5 Paspen 5. IlpumeHeHue HeBo3BpaTHbIX  |[IprMeHeHMe HeBO3BPATHBIX K/lAllaHOB B CHCTEMax 7
KJIallaHOB B CUCTeMax FH/POaBTOMATHKHU. |TUPOaBTOMAaTHKH.
Pazpen 6. AKKymynvpoBaHue .
o [IpumeHeHMe akKKyMY/JIMPOBaHUs TH/IpaBIAYe CKOU
6 |[ruApaBIMUYeCKOU SHEPryy B CUCTeMax 3
SHEepruu B CUCTeMax r'MJp0oaBTOMaTUKU
TU/IPOABTOMATHKU.
Pa3pen 7. CuHXpOHU3aLUs IBUKEHUS YcTpoiicTBa /151 CAHXPOHHU3ALUU ABUKEHUS
7  |UCTIOTHUTENBHBIX YCTPONCTB CUCTEM WICTIO/THUTE/IbHBIX YCTPOMCTB CUCTEM 2
TU/IPOaBTOMATHKU. TU/IPOABTOMATHKU.
8 Pa3pen 8. Knanans! B cucreMax IIpumeHeHMe JIOrMUYeCKUX 37IeMEeHTOB B CUCTeMax 3
TUPOaBTOMATHKH. TUPOaBTOMATHKH.
Pa3gen 9. Cucremsl ruipoasToMaruku ¢ |[IpuMeHeHue cUCTeM I'MipOaBTOMATUKU C
9  |3aaHHOM NIPOAO/KUATEFHOCTBIO Iar0B  |3aJaHHOM TPOAO/DKUTETBFHOCTHIO IAaroB pabouero 2
pabouero UKa. LIMKJIa.
10 Pa3gen 10. CucremMsl rupoaBTOMaTUKU C |[IprMeHeHue yripaB/ieHus 110 [aB/AeHUI0 B 3
YIIpaBJ/IEHUEM I10 JIaBJIeHUIO. cucTemMax I'MipoaBTOMaTHKHU.
Paszpen 11. I'maponpuBog, C HECKOJIBKUMU o
11 A APOTIPHBOZ € OCHOBBI pe/ieHO-KOHTaKTHOT'O yTpaBJ/IeHuUs. 4
WUCTO/THUTETbHBIMU YCTPOMCTBaMH.
1 Pasgen 12. PeneliHO-KOHTaKTHbIE OcobeHHOCTH NTPUMeHeHUsI PeeiHO-KOHTaKTHOTO 3
cuctembl ynpasienus (PKY). yIIpaB/IeHUs B CUCTEMAaX T'U/IPOaBTOMATUKHU.
Pazgen 13. OcHOBHBIe yCTPOMCTBA
JvHamuyeckye nnapaMeTpbl CUCTEM
13 |mponoOpLMOHAIBEHOIO YIIPaB/IeHUs 3
TIPOIOPLIMOHATIBHOIO YIIpaB/IeHUs
CUCTeMaMU TU/IPOaBTOMATHKH.
Pasgen 14. OCHOBBI TPOEKTUPOBaHUS [Tprmepbl KOHKPETHOTO IPUMEHEHUS
14  |cucteMm rufpoaBTOMAaTUKU C MPONOPLIMOHA/IBHOTO YIIPaB/IeHHUs CUCTEMaMU 2
MPOMOPLIMOHAJIHBIM yTIPABIEHUEM. TUPOaBTOMATHKHU.
Bcero 3a 9 cemectp 38
4. ®OPMbI KOHTPOJISA OCBOEHUA ATNCIIUITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10/ 11 12 13 14 15 |16| 17
304,
9 JIP, | JIP, | JIP, |Cobec,| 3/14, P 3114, | 3114, | 3714, 1P 3014, | 304, | 344, | 314, | 304, iale c')%ec
Cobec|Cobec|Cobec| JIP |Cobec Cobec|Cobec|Cobec Cobec|Cobec|Cobec|Cobec|Cobec sau ’

YcnoBHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
¢ JIP — naboparopHas paboTa;
o Cobec — cobecenoBaHue;
e 34 — 3amauy;
e 3au. — 3ayeT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

creayommx popmax:

e UArHOCTUYECKas pabora;
e jabopaTopHasi paboTa;

e cobecenoBanue;

e 3a/1auM.

28542




IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A.T. Cxupmiazzse, B. U. BaHoB, B. H. Kapees. . ['apaBnvka B matmHocTpoeHuH. Crapbiii OcKom:
THT, 2020, 5. pec.
2. A.T. Cxuptiazse, B. I1. bopuckuH, B. Y. BaHoB. . CTaHOUHbIe THApaBandeckye cucteMmbl. CTapblit
Ockon: THT, 2020, >51. pec.
3. B. A. Koponég, C. M. CtaxxkoB. . KOHCTpyrpoBaHHe TH/IpaBIHueCKUX CUCTeM. Beibop
ruapoobopyoBanus. CI16.: M3a-so BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2023, 371. pec.
4. B. A. Koponés, C. M. CtaxkoB. . KOHCTpyrpoOBaHHe TH/paB/IuecKux cucteM. Beibop
ruapoobopynoBanus. CI16.: M3a-so BI'TY "BOEHMEX" um. [T. ®. YctuHoBsa, 2023, 28 3K3.
5. B. A. Koponég, C. M. Craxkos. . ['uapasmueckue ycunutenu. CI16.5T'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2021, 45 3K3.
6. B. A. Koponeég, C. M. CTaXkoB. . D/1leMeHThI ITHeBMaTruueckoro npusoja. CI16.5T'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2020, 65 3K3.
7. B. A. IlBeTkoB, C. M. Craxkos, E. b. Kopotkos. . [IpyBozibl MHOTOKOOPAWHATHOI'O MaHUITY/IATOPA.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2020, 16 3k3.
8. B. K. CeemiHukoB. . CTaHouHble ruiponpuBogbl. MockBa: MammHocTpoenue, 2008, si. pec.
9. T'maponHeBMoobopyaoBanue. CI16.BI'TY "BOEHMEX" um. 1. ®@. YcruHosa, 2004, 190 3k3.
10. 1. H. TTornoB. . MexaHuKa ruJjpo- ¥ THeBMOINpuBO0B. M.: N3n-Bo MI'TY um. H. 3. baymana, 2002, 13
9K3.
11. 1. H. TTonos. . MexaHuKa rujpo- v nHesBMonpusofos. M.: N3a-so MI'TY um. H. 3. baymana, 2001, 10
9K3.
12. C. M. Craxxkog. . [Ipuk/iaHas ruipoMexaHrKa ¥ MallTMHOCTPOUTe/bHas rupaeauka. CI16. BT TY
"BOEHMEX" um. . ®. YctuHoga, 2015, 1. pec.
13. C. M. CraxxkoB, M. B. Muxaitnos, B. A. KonibiueB. . KoMIioHeHTBI TIPOTIOPI[MOHA/TIEHOM THAPABIUKY.
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHosa, 2011, 74 3K3.
14. T. B. Apremsbesa, T. M. JIeicenko, A. H. PymsHuesa. . ['ngpasnvka v riiporHeBMONIpUBOA. M.:
Axkapemus, 2014, 45 3k3.
15. T. M. bawura, C. C. Pygnes, b. b. Hekpacos. . 'uapasnvka, rupoMallivHbl U THLPONPUBOALL. M.:
MaurHoctpoenue, 1982, 139 3ks.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIUHE:
He Tpe0dyeTcs.

5.3. [lepuoguueckue U3gaHusi:
He TpeOyroTCs.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://studfile.net/preview/5450896/ I'uapornpuBos. OCHOBBI M1 KOMITIOHEHTBI. YUueOHbIN KypC 110
ruzipaBivike, Tom 1. M3gatens: Bosch-Rexroth AG Cepsuc ABromaru3sarysi Jugaktrka, 2003r.;

2. https://djvu.online/file/CShW49UXpblef Hazemiier A.C. ['vpaBiiuecKkye ¥ MTHeBMAaTHYeCKUe CUCTEMBI.
Yacrts 2.;

3. https://yandex.ru/video/preview/7824715345387185358?how=tm ITocTpoeHre rupocxeMsl C JBYMSI
LUIUH/PaMH..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatrionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yHIaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1. TexakcriepT — VIHpOpMAaILIMOHHBIN MOPTal TeXHUUEeCKOTo pery/ivpoBaHus: HopMebl, mpaBu/a, CTaHAAPThI
PoD;
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2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:
1. lutepHeT-6pay3ep Mozilla Firefox.

5.6. 'apopmal[ioHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHyecKue 3aHATHUA:

1. IIpoekTop;
2. larepHet-6pay3ep Mozilla Firefox.

6.2. J/TabopaTopHbIe 3aHATHA:

1. YcraHOBKa yueOHOTr0 ryipaBIMyeckoro creHa Gpupmel «@ecTo» ¢ KOMITJIEKTOM MpOoaraparyphbl;
2. YcraHoBKa yueOHOTO ITHEBMAaTHUeCKOTO CTeHzAa GUpMbI «DecTo» ¢ KOMIIEKTOM TTHEBMOABTOMATHKH.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MeCTa CTy[€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MPAKTUKYM I10 T'1JIPOITHEBMOABTOMATHKE

AnHoTanusa paboueii nporpaMMsl

Ouctuminna TIPAKTUKYM 110 T'MAPOITHEBMOABTOMATUKE sBrsieTcs AUCLIUTIMHOM
(haky/nbTaTHBHOrO 0/I0KQ TIpOrpaMMbl  [OATOTOBKK IO HampasiaeHuto 24.05.02 IIpoekmupogaHue
aeUAYUOHHbIX U pakemHblx dguzamesell. JuciumnivHa peanusyeTcss Ha dakynsrete M MHbOPMaI[MOHHBIX U
ynpasmsoufux cuctem BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit 18 CUCTEMBI TTPMIBOOB,
MEXATPOHUKA N POBOTOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-5.1 CriocobeH pa3pabaThiBaTh W BBIMYCKaTh KOHCTPYKTOPCKYIO [OKYMEHTALUIO Ha JeTaqu W Y37Ibl
JBUTaTesel, a TaK ke CpeiCTBa TeXHOJIOIMUeCKOro OCHAILeHUs.

CojiepkaHue JUCLIUIIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBS3aHHBIX C YCTPOWCTBOM U TIPUHLIUIIOM JAeWCTBUs
OCHOBHBIX 3JIEMEHTOB CHCTeM T'M/[POITHEBMOABTOMATHUKY; TIPUHIUITIAMI pacyeTa v MOCTPOeHUs CHJIOBOM YacTh
CHUCTEM THIPOITHEBMOABTOMATHKH; OCHOBAaMM pejieiHO-KOHTaKTHBIX CHUCTEM YIIpaBjeHWs YCTPOMCTBaMHU
TU/IPOITHEBMOABTOMAaTUKHN U OCHOBBI TIPOTNOPLIMOHAIBHOTO YIIpaB/ieHHsl CUCTeMaMH T'M/IpPOITHEBMOABTOMAaTHUKH.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
e cobeceznoBaHue;
e 3a/]auM.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 3aueT.

OO6m1ass TPYyAOEMKOCTb OCBOEHUsI [JUCIUIUIMHBI COCTaBiseT 2 3.e., 72 4. IlporpamMmol [JUCLUTITHHBI
MIpelyCMOTPeHbI TipakTUdeckue 3aHaTus (17 4.), mabopatopHbiit pakTukyM (17 u.), camocTosTenbHas paboTa
ctyzeHrta (38 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MPAKTUKYM I10 T'1JIPOITHEBMOABTOMATHKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb OCBOEHUS JUCLMIIMHEI COCTaB/sAeT 72 4., U3 HUX 34 4. ayUTOPHBIX 3aHATUH, U 38 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomMeHnjyemas iMTeparypa prn?{?éKOCTb’
Pa3pen 1. O0béMHbBIE THPOMAIIMHBI.

T. B. AprembeBa, T. M. JIviceHko, A. H. PymsaHuesa. .
PoTopHO-nIOp1IHEBBIE HACOCHI U Car

I'igpaBnvika ¥ TMAPOMHEBMOIPUBOZ: M.: AKagemusi,
rufpojBurareny. TepMuHbI U 2014 (2-6)
ggpgﬁf:eﬁffﬁﬁgoﬁgfo . T. M. Bawrra, C. C. Pyaues, B. B. Hekpacos. . 3

alc) qéTap A I'uppasivka, rugpOMAILHBL U TUAPONPUBOABL: M.:
p ) MammHocTtpoenue, 1982 (1-5)
Wrtoro no pasgeny 1 3

Pazpgen 2. Knanassel B ccreMax rujpoaBTOMAaTHKH.

Kiamase! perynvpytorye pacxof, u

B. A. Koponés, C. M. CraxkoB. . KoHCTpyHpoBaHue
TH/IPaB/IMUeCKUX CUCTeM. Beibop

f;BHeHHe B cucTemax rugpoobopyaoeanust: CII6.: U3a-Bo BI'TY 3
APOABTOMATHKH. "BOEHMEX" um. [I. ®. Ycrunoga, 2023 (1-5)
Wroro no pa3geny 2 3
Paspen 3. Knanasel B cucreMax ru/jpoaBTOMaTHKH.
B. A. Koponég, C. M. Craxkos. . KoHcTpyrpoBaHue
Knanasb! pegykijuoHHbIe, pabourie
XapaKTepUCTUKH, TIPUMeHeHue, m,qpaBaneCKH{( CHCTP:M' Bri6op 2
METOMKA HCITBITAHMH . m,qpoo6op¥g013a}1m. CIT6.: M3a-Bo BI'TY
BOEHMEX" um. []. ®. YctuHoBa, 2023 (1-5)
Wrtoro no pasgeny 3 2
Pa3gen 4. PeryupoBaHue MOTOKa padoyeid )XKUAKOCTH B CHCTeMaxX rHAPOaBTOMAaTHKH.
TTpHMeHeHH e THAPOApOCCeeil I'upporHeBMoobopynoBanue: CIT16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2004 (1-4)
PErY/LITOPOB TIOTOKA B CHCTEMAX B. K. CBeliHUKOB. . CTaHOYHbIE TUAPOTIPUBO/IbI: 3
TUIPOABTOMATHKU. .
Mocksa: MammHocTpoenue, 2008 (2-9)
Urtoro no pa3peny 4 3
Pa3zpen 5. IlpumeHeHre HEBO3BPAaTHBIX K/IalldHOB B CHCTeMax rU/jp0aBTOMaTHKH.
IIpumeHenue HeBo3BpaTHBIX KianaHoB| . H. [Tornos. . MexaHuKa ruipo- U THEBMOIIPUBOZOB: 7
B CHUCTeMaX I'H/ipoaBTOMaTHKHU. M.: U3a-Bo MI'TY um. H. 3. baymana, 2001 (2-12)
Wtoro mo pa3zeny 5 2

Pa3;1eJ1 6. AKKYMyJII/IPOBaHI/Ie rnupaBquecxoﬁ JHEPrum B CUCTEMAX I'H/IPOABTOMAdTHUKH.

[IpriMeHeHe aKKyMy/IUPOBaHUs

. H. TTonos. . MexaHuKa ruipo- ¥ MHEBMOIIPUBO/0OB:
M.: U3a-Bo MI'TY um. H. 3. baymana, 2002 (2-12)
B. A. Koponés, C. M. Craxkos. . KoHCcTpyrpoBaHue

TU/IPaB/INYeCKON SHEPTHUU B CUCTEMAX 3
FHPOABTOMATHKH TUJpaBIUUeCKUX crcTeM. Beibop
rugpoobopyaoeanust: CII6.: M3a-Bo BI'TY
"BOEHMEX" um. []. ®. YctuHoga, 2023 (1-5)
Wrtoro mno pa3geny 6 3

Pamen 7. CHHXPOHH&'H]HH ABH)KEHHUSA UCIIO/THUTE/IbHBIX yCTpOﬁCTB CHUCTEM I'H/IP0ABTOMATUKH.

14
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YcTpoicTBa /151 CHHXPOHHU3ALUU A.T. Cxuprnazse, B. 1. VIsanos, B. H. Kapees. . 2
JIBIKEHUST UCTIOJTHUTETbHBIX I'mppasnuka B MalmMHoCTpoeHUH: Crapbiii OcKom:
YCTPOMCTB CUCTEM MIPOABTOMATHKU. THT, 2020 (2-10)
B. K. CpewHukoB. . CTaHOUHbIe FM/PONPHBO/bL:
Mocksa: MamuHocTpoenue, 2008 (1-12)
Wroro no paspeny 7 2
Paspen 8. Knanassl B cucTreMax ru/ipoaBTOMaTHKH.
. H. TTonos. . MexaHuKa ruipo- ¥ IIHEBMOIIPHUBO/OB:
TIpHMeHeHNE IOrHHE CKIX TEMEHTOR M.: U3g-Bo MI'TY um. H. 3. baymana, 2002 (1-15)
B CHCTeMaX FHIPOARTOMATHKH B. A. Koponés, C. M. CTaXKOB. . J/IeMeHTbI 3
) nHeBMaTrueckoro npusoza: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2020 (1-3)
Wrtoro no pasgeny 8 3

P83AEJI 9. Cucrembl TUAP0aBTOMATHUKH C 33;[31-[1-[017’[ MpoAO/DKUTE/IbHOCTHIO 11IAT'0B paﬁoqero IUKJ/Id.

[IpumeHeHue cuctemM B. A. Koponég, C. M. CraxkoB. . KoHCTpyHpoBaHue
TUIpPOaBTOMAaTHUKH C 3aJJaHHOM TUJpaBIuUeCcKUX cructeM. Beibop 7
MPO/IO/DKUTETLHOCTBIO 111aroB rugpoobopyaoeanust: CII6.: 3a-Bo BI'TY
pabouero 11KIa. "BOEHMEX" um. [I. ®@. YcrurHoBa, 2023 (1-4)
Wroro no pa3geny 9 2
Paspen 10. CucreMbl rHAp0aBTOMATHKH C yIIPaB/I€HHEM 110 AaB/ICHHUIO.
TIpumerervie yrpaneHys o B. K. CpewiHvkoB. . CTaHOUHbIe IM/PONPYBO/bIL:
AAB/IEHHIO B CHCTEMAX Mocksa: MamuHocTpoenue, 2008 (6-12) 3
TU/IpOaBTOMAaTHKH.
Wroro no pasgeny 10 3
Pa3pen 11. I'uaponpuBoj C HeCKOJILKHMHU HCIIO/THUTEIbHBIMHU YCTPOHCTBaMH.
B. A. Koponés, C. M. Craxkos. . I'napasnueckue
OCHOBbI PENEAHO-KOHTAKTHOTO ycunutenu: CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHOoBa, 2021 (1-3) 4
YHPABIICHHA. B. K. CBeliHUKOB. . CTaHOYHbIe TUAPOTIPUBO/IbI:
Mocksa: MammHocTpoeHue, 2008 (5-12)
Wroro no pa3geny 11 4
Pa3pen 12. PeseiiHo-KOHTaKTHbIe cucTeMbl yripaBiaenus (PKY).
A.T. Cxupmnazse, B. I1. bopuckus, B. U. 1BaHoB. .
OCOBEHHOCTH MpHMEHEHHs perteiiHo- CraHouHbIe TH/paBaueckre cucteMbl: CTapbli
Ocxkon: THT, 2020 (1-12)
KOHTaKTHOTO YIIPaBJieHUsl B CUCTeMaxX 3
IHPOABTOMATHKE, C. M. Craxkos. . [IpuknasHas ruipoMexaHyka u
MalllMHOCTpoUTe/IbHas ruzipasnvka: CI16.BT'TY
"BOEHMEX" um. [I. ®. Yctunora, 2015 (1-10)
Wroro no pasgeny 12 3

Pa3pen 13. OcHOBHBIE YCTPOHCTBA NMPONOPLHOHATHLHOIO YIIPaB/IeHHs CHCTeMaMHU r'H/Ip0aBTOMATHKH.

C. M. Craxxkos, M. B. Muxaiinos, B. A. Kombrues. .

[yHamMuyeckrie mapaMeTpbl CUCTEM KoMIToHeHTBI POMOPLMOHATEHON FUAPaBIUKU: 3
TIPOIOPLMOHA/IBHOTO yIIPaB/IeHUs CII6.BI'TY "BOEHMEX" um. [T. ®. YcruHosa, 2011
(2-5)
Wroro no pasgeny 13 3

Pa3pen 14. OcHOBBI POEKTHPOBAHMS CHCTeM F'HAPOAaBTOMATHKH C NIPONOPIHOHAIBLHBIM YIIPpaB/IeHHeM.

C. M. Craxkos, M. B. Muxaiinos, B. A. Komnbiues. .
KOMIOHEHTHI MPOIOPI[MOHATbHOM TH/[PABIUKY:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2011

[IprMepsbl KOHKPeTHOTO IPUMeHeHUsT (1-5)

MPOTIOPLFOHAILHOTO YIPAB/ICHIA B. A. IlsetkoB, C. M. Craxkos, E. b. KOpoTkoB. . 2
CUCTeMaMU I'M/IpOaBTOMATHKHU. .
IIprBOABI MHOTOKOOPAMHATHOTO MaHUMY/IATOPA:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2020
(1-3)
Wroro no pasgeny 14 2

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPAKTUKYM I10 T'NJIPOITHEBMOABTOMATHUKE

®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
¢ jyabopaTopHasi paboTa;

e cobecenoBaHue;

e 3a/auy;

e 3auyeT.

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.

JIaGoparopHas pabora

BbImosiHeHHe YeThIPEX 1ab0paTOPHBIX PabOT OLIEHUBAETCS B 5 0asIOB, 3alUTa BCeX 3TUX paboT
orjenuBaetcs B 20 6a/u1oB. JlabopatopHsie paboTsl: VcnbITaHe Hacoca MOCTOSTHHOM nofauu. VicrbiTaHre
HaTOpHBIX K/araHoB. VcrbiTaHWe peflyKLIMOHHOTO K/araHa. VicnbiTaHue perynsropa roToka.

CobecegoBanue

CobeceoBaHue 10 TeMaM 3aHSATHI MIPOBOAUTCS C 1[eJIbI0 KOHTPOJISI TOHUMAHUSI CTyIeHTaM1 MaTeprasia
u
BO3MOKHOTO /IOTIO/THUTE/TLHOTO €70 MOSICHEeHUS.

3agaum
PellieHye Bcex fiecATH 3a/iau oljeHuBaeTcs B 10 6a/1oB. PellieHre 3aCUUTHIBAETCS TIPU CTaOUTbHOM
paboTe MakeTHOTro 00Opa3iia, HACTPOEHHOTO 3a/JaHHBIM 00pa3oM.

3auert
3auéT MpoCTaB/seTCs Ha OCHOBAHUY ITO/TyUeHHBIX 0aJI/IOB 3a BCe BHITIO/THEHHbBIE 3a/IaHuUs U
MOCeIIaeMOCTb JIeKI[Hi.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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. JlaboparopHas
5 9 Pasgen 1. O0bémubIe 6 3 1 5 3 10 pabora,
THAPOMALIMHBI.
CobecemoBanue
JlaboparopHas
Pazpen 2. KnanaHbl B cHCTeMax
> 9 THAPOAaBTOMAaTUKH. > 2 1 1 3 > paGora,
CobecemoBanue
JlabopartopHas
Pazpen 3. KnanaHel B cHCTeMax
> 9 THAPOABTOMAaTUKH. 4 2 1 1 2 > paGora,
CobecemoBanue
Paspgen 4. PeryimpoBanue CobeceznoBanue,
5 9 |moToka paboueii KUIKOCTH B 6 3 2 1 3 10 JlabopaTopHast
CHCTeMax ru/ipoaBTOMATHKH. pabora
Paspen 5. Ilpumenenne 3azaun
5 9 |HeBO3BpaTHBIX K/IANIAHOB B 4 2 1 1 2 5 AT,
CobeceznoBaHue
CHCTeMax ru/ipoaBTOMATHKH.
Pa3pen 6. AKKymy/iupoBaHue
5 9 |ruapaB/IUUYeCcKOll S3HepPruu B 5 2 1 1 3 10 C06e;;ﬂ$;HHe’
CHCTeMax ru/ipoaBTOMATHKH. a
Pazgen 7. CuHXpoHHM3anusa
5 g |ABIKEHHS HCTIO/THUTE/TbHBIX 4 2 1 1 ? 5 3azaud,
YCTPOHCTB CHCTEM CobecemoBanue
THAPOAaBTOMAaTHUKH.
Pazfen 8. KnanaHbl B cMcTeMax 3azauu,
> ) TH/IP0AaBTOMaTHKH. > 2 1 1 3 > CobecemoBanue
Pazgen 9. Cucremsi
5 g [FMAPOABTOMAaTHKH C 3alaHHOM 4 2 1 1 2 5 3agauu,
NPOAO/DKHUTE/THHOCTHIO 1IAaroB CobecemoBanue
padouero MK/Ia.
Pazpgen 10. Cucremsi 3azaun
5 9 |ruppoaBTOMATHKH C 5 2 1 1 3 10 A,
CobeceznoBanue
ynpaBJ/ieHHeM 110 AaB/IeHHI0.
Pazpgen 11. I'maponpusog c
5 g [HECKOIBKHMH v 3 2 1 4 10 3amauw,
HMCIO/THUTE/TbHBIMHA CobecenoBanue
yCTpOICTBaMM.
5 9 Pa3zgen 12. PeneiiHO-KOHTaKTHbBIE 6 3 9 1 3 5 3azauu,
cucremsl ynpasierus (PKY). CobecemoBanue
Pazpnen 13. OcHOBHBIE
5 9 YCTPOMCTBA NPONOPIHOHA/ILHOTO 6 3 1 7 3 10 3apauw,
ynpaBJ/ieHUs1 CCTeMaMu CobecemoBanue
THAPOABTOMAaTHUKH.
Pazpnen 14. OcHOBBI
NPOeKTUPOBAHUSA CHCTEM 3azaun
5 9 |ruApoaBTOMATHKH C 5 3 1 2 2 5 AATH,
DOm0 CobecemoBanue
PONOPLOHATBHBIM
yIpaB/ieHHeM.
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Bcero 3a 9 cemectp

72

34

17

17

38

100

Bcero no AUCHUILIMHE

72

34

17

17

38

100
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Onenounbie MaTrepuasbl no gucuumiude IIPAKTUKYM I10 TUJPOITHEBMOABTOMATUKE

IICK-5.1 - CnocoGeH paspabambieams u 8blnycKamb KOHCMPYKMOPCKYI0 00KyMeHmayuio Ha demasau u
y3/1b1 08u2ameetl, a mak jce cpeocmea mexHo/102U4eCKo20 OCHaujeHusl

Ne 1 TIpouwuTaiiTe TeKCT, BbIOEpHTE MPaBHI/IBHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BHIOOD

Ne 3

Ne 5

OTBeTa

Kakue 13 nepeuric/ieHHbIX KUIKOCTel HanboJee IIUPOKO IPUMEHSIIOTCS B THPOCUCTEMAX B KaueCTBe
PabouUX >KUAKOCTEH?

1. Boga
2. Macna Ha He(pTSIHOM OCHOBE

3. Criupt

4. KepocuH

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Uro siBnsieTcst GyHKLMEH 37IeKTPOHHOTO YCHIUTE s TPONOPLIMOHA/IBHOTO KarnaHa?

1. KoppekTrpoBKa cUrHasa /ijisl KOMIIeHcaljuy "MepTBOi1" 30HbI KJlarnaHa.
2. 'enepanyisl ynpas/rOLero curana

3. HIupoTHO-UMMY/IbCHAs! MOJY/ISLIMS BBIXOJHOTO CUTHAJIa

4. CHwKeHre 00BEMHBIX TIOTEPh B TIPOMOPLIMOHAIBLHOM KlariaHe

5. YcusneHue yTipaB/siFOLIEro CUrHaa Jij1s OJyYeH s TOKa HY)KHOW BeTMYMHBI Ha 0OMOTKe

TPOTTOPLIMOHA/IBHOT'O 3JIEGKTPOMAIrHUTA.

HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Kaxkue ycTpoiicTBa IpUMEHSIIOT [ij1s1 UICKpOTallleHusl B 3/IeKTPOMarHUTHBIX KaTyIIKax
pacripefesuTesiei?

1. mvop

2. TepKOH
3. cTabunuTpoH
4. 371eKTPOMarHUTHOE pejie

5. BapucTop

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

Kak ¢yHKIIMOHaMBHO CBSI3BIBAIOTCS 3/IEMEHThI Ha TU/IPO U ITHEBMO CXeMax C peJielfHO-KOHTaKTHBIM
yripaBjieHueM?

1. IITpuX-MyHKTAPHBIMH JTMHUSIMUA Ha TIPUHLIMITMAIBHON CXeMe.

2. I1pu onucaHuM 3/1eMEHTOB B PYKOBOZCTBE I10 3KCIUTyaTaliy TH/PO WX ITHEBMO CUCTEMBI.

3. Uepe3 oguHaKoBbIe OyKBeHHO-LIMGPOBBIe 0003HaUeHUs 3/IEKTPOYTIPAB/ISiEeMbIX YCTPONUCTB TUAPO- U
TTHEBMOCHCTEM.

4. Hano>keHUeM yCJIOBHBIX 0003HaUeHUI Ha IPUHIUITUATIBHON CXxeMe

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB
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Ne 9

Kaxkue 13 niepeuncieHHbIX TUTIOB HACOCOB 00BEMHOTO THTIA He MOTYT OBITh PErYTUPYEMbIMU?
1. AKCHa/IbHO-TIOPIIIHEBOM C HAK/IOHHBIM 0JIOKOM

2. llecTepeHHbIi

3. [InacTuHYaTkI

4. AKCHaJIbHO-TIOPIIIHEBOM C HAK/IOHHBIM JIUCKOM

5. BunTtoBoi
ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET
YeM 0T/IMUAIOTCS HAITOPHBIE K/IAllaHbI TIPSMOTO Y HETIPSIMOTO JIeHCTBUS?

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

Kakyto cnezyetr BBeCTH KOPPEKTHPOBKY 10 [IJaB/IeHUIO TP 3apsiIKi a30TOM
T'U/IpPONTHEBMOAKKyMYyJIsiTopa?

1. KoppeKTUpoOBKa, YUMThIBAIOLasl TEMIIEpaTypy OKPYKAroLLlero BO3zAyxa.
2. Tun paboueii }KUJKOCTU B TUAPOCUCTEME.

3. O6BbEM rHIPOTTHEBMOAKKYMY/ISITOPA.
4. Criocob 1crosib30BaHus THPOITHEBMOAKKYMYJISTOpa.

[pouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

OnuiumTe MOpsiIOK MOATOTOBKY SKCIIEPUMEHTAIbHOTO CTeH 1A /IS UCTIBITAHUS PeAYKLIMOHHOTO
TUJpOKJIaraHa.

1. CbopKa Tu/IpoCUCTEMBI

2. HacTpotika 0011ero rnpegjoxpaHUTeIbHOTO K/lariaHa

3. Yjanenue Bo3gyxa

4. CHsTHe NoKa3aHUU

5. HacTpoiika BXOZHOTO /laB/ieHHs B UCTILIThIBAEMbIN PeAyKIIMOHHBIN K/laraH

6. Hactpotiika fapyieHust Ha BBIXO/IE U3 UCTTBITBIBAEMOTO PEAYKIMOHHOTO K/laraHa

7. TlomcTpoiika BXOHOTO AaBjieHUsl B MCTILITHIBAEMbIN pelyKIIMOHHbIN K1araH

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI-OLL[I/Ie BBIGOP
OTBeTa

[151s1 yero B ruipocrcTeMax NMpUMeHsIeTCs CIBOEHHBIN I'M/Ip03aMOK?

1. O6ecrieunTh MPOIYCKAHHUS TIOTOKA KHJKOCTH TOTBKO B OZIHOM HarlpaB/ieHHH .

2. ¥Ynep>xvBarh LITOK Harpy>keHHOIo T’MAPOLWINH/PA OT IepeMellleHus IIPU OTCYTCTBUY JlaB/IeHUSI.
3. PerynupoBars faBiieHue B TUPOCUACTEME.

4. PerymmpoBarh CKOPOCTH IIITOKAa Harpy»KeHHOTO THPOLIWIMH/IPA.

Ne 10 IIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMIIUTE apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Ilpu kakol Temrieparype BA3KOCTb kuAKOCTH THa ISO VG46 B cpesHem paBHa 46 cCt?

1. munycC 40°C;
2.0°C;

3. wmoc 20°C;
4. nmroc 40°C

Ne 11 IpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

20



B uém oCcHOBHOe oTyIMUMe perynsaropa oToKa ¥ TUApoLpoccens?
1. TabapuThl

2. Bonbliie pomycKHasi ClioCOOHOCTh

3. He3aBUCMMOCTB pacxofa OT fepenazia JaB/JeHUs Ha arrapare

4. Hanuue JUCTaHLMOHHOTO YIIpaB/eHUs
Ne 12 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Yto HeoOX0AUMO CZie/IaTh KOHKPETHO ITOC/Ie COOPKM UCTIBITAaTe/IbHOTO TMIPOCTEH 1A, TTepe]] HauaioM
UCIILITAHUI?

Ne 13 TpouuTaiiTe TEKCT U 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

Kaxkue crioco6bl peryMpoBaHus THAPOTIPHUBO/IA U MX PAa3HOBUAHOCTH BaM u3BecTHBI? KaKoBHI
JIOCTOWHCTBA Y HeZIOCTATKH KaXK/[Oro criocoba?

Ne 14 TIpouuTaiiTe TEKCT U 3alUILUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
Uro s1BASIeTCSI 0CHOBOW MUHUTUAPOCTAHLIUU?

Ne 15 TIpouuTaiiTe TeKCT, BBIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Yro Takoe paMIt (YK]'IOH) IpU peai3dlii CUCTEMBI ITPOMOPLHUOHa/IbHOT'O ynpaBneHHﬂ?

1. Hanborblm1asi CKOPOCTh JJBIKEHHSI IITOKA THAPOLIMINH/PA.

2. AnTOpHUTM BBIX0/Ia KAKOT0-THM00 TTapaMeTpa CUCTeMBI Ha 3a/IlaHHBIN PeXKHM.
3. OrpaHuueHre MOLJHOCTU IIPUBOZA

4. Crabunu3zanusi CKOPOCTH [JBWKEHHUST UCTIOJTHATETBHOTO YCTPOMCTRA.

Ne 16 TTIpouuTaiiTe TeKCT, BEIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

151 uero npeABapyTeIbHO YCTAHABIMBAIOT NpeJBapUTe/IbHbIN (IPbDKKOBBIN) TOK, M0/laBaeMbIi Ha
0OMOTKY TPOTOPIIMOHAIEHOTO MarHUTa?

1. [Ins ycTpaHeHus! 30HbI HEUYBCTBUTEIBHOCTH Y 30/I0THHKA C MOJIOXKUTETHHBIM TIepeKPhITHEM

2. st coryiacoBaHusi pabOThl YCHITUTENTS C PA3/TUUHBIMU T10 TIOTPeOIsIEMOMY TOKY
TMPOTIOPIMOHAIBHBIMHU 3/IEKTPOMarHUTaMH.

3. ,Z[J'IH YCTAaHOBKHU 30/I0THHKA CTPOIr'o B CpeAHee I10/I0)KeHKe ITPKU OTCYTCTBUM CUI'HA/IOB YIIpaB/IEHUSA.

4. [Ins cHYKeHHsI MOLLHOCTH, 11oTpeb/isieMoid KaraHoM
Ne 17 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CorocTaBuTh yCI0BHBIE 0003HaYeHHsI TH/PO U THEBMOYCTPOMCTB U UX (DYHKLIUH.

Knanan
ripe/iHa3HayeH
LSt

A perynvpoBaHus
JlaBIeHus B
OT/le/TbHOM BeTBU
TUAPOCUCTEMBI

Knanan
rpeiHa3HaYeH

b nna orpaHnuenus
JlaBJieHus B
TUAPOCUCTEME

3 B Knamnan
npeAHa3HayeH
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B M ISl yBeJTUeHHst
[~ +— GbIcTpOzelicTBUS
TTHEeBMOL{M/IMHAPA

|

N
-

Q
<

Kiaran
npe/iHa3HaYeH

— I71s1 0becrieueHust
ITIOCTOSIHHOT'O

A

4 - r I' pacxoga B
B
=

OTZIeJIbHOM BETBU
- THJIPOCUCTEMBI
MpY U3MEHEeHUH
JlaB/IeHHUS

Knanan
TpejHa3HaueH
'--1 ..
2|.# H JLIST Ha/IEXKHOTO
5 = I ynepxxanus
JlaB/IeHUs B
BBIXOZHOM
TUIPOJTUHUH

Pacripepenuresns
A KJIalaHHOTO TUTIa
) M X J|_ T W . HOpMa/TbHO
d 0 5 3aKpBIThII
[/] _ ] obecrnieuriBaeT
KOMMYTaLUI0 3X
TU/IPOTMHUI

=|

o

Pacripefenmresns
30/I0THUKOBOTO

7 b s TUna
|7_ Q1N WA obecrieyrBaeT
el |t KOMMYTaLuio 4x
TUJPOSIVHUM.

4]

Ne 18 ITpounTaiiTe TEKCT ¥ yCTAHOBUTE COOTBETCTBHE
Heo6x01MO yCTaHOBUTH COOTBETCTBHE MeJK/y ITHEBMAaTHUeCKUMU U 3/1eKTPUUECKUMU CXeMaMH.

| - ) .
| .
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| - |
4 - F
| - 'H

Ne 19 IpouuTaiiTe TEKCT U YCTaHOBUTE TOC/e[J0OBaTeTLHOCTD
[TepeuncnuTth nocnefoBaTeNbHOCTD STANOB MOATOTOBKU C’KAaTOr0 BO3/yXa JJisl THEBMOUHCTPYMEHTa:

1. Cxkartue

2. Ocyuka

3. IlpeaBapuTenbHast OUMCTKA

4. lobaBneHue cmasku (1Ipu HeOOXOAUMOCTH)
5. @ubTpaLys rpejBapuTe/bHas

6. ®unbrpanys
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