MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

15.04.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
Kopones Biagumup AnekcaHipoBuy, A.T.H., Pogeccop, npodeccop

[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

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., Tipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYUPOBAHUWE CUCTEM ITPUBO/JIOB

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:

I[ICK-2.2 — crmocoOHOCTh y4YacTBOBAaTH B TMOATOTOBKE TEXHWYECKOTO 3aflaHusl Ha TPOeKTHpOBaHWE U
pa3paboTKy MeXaTpOHHBIX U POOOTOTeXHWUECKHUX CHUCTEM, WX TIOACHUCTEM U OTHAEeNbHBIX YCTPOWCTB C
UCII0/Ib30BaHUEM COBpPEMEHHBIX HCIIOJHUTE/NbHBIX U YIPaB/SAIOIMX YCTPOMCTB, CPe/CTB aBTOMATHKH,
M3MepUTEeIbHOU U BBIUMCTUTETLHON TeXHUKU

IICK-2.3 — cnocobHOCTh pa3pabaTbiBaTh KOHCTPYKTOPCKYHO U TIPOEKTHYIO AOKYMEHTAIUI0 MeXaTPOHHBIX U
pobOTOTEXHUYECKUX CUCTEM B COOTBETCTBUH C MMEIOLMMHUCS CTaHJApTaMy U TEXHUUeCKUMU YC/IOBUSIMU
IICK-2.4 — crocobHOCTb TIPUMEHSThH COBpeMeHHbIe Cpe/iCTBa aBTOMATH3MPOBAaHHOTO TMPOEKTUPOBaHUS U
MalllMHHOW rpadyKyu Mpu MPOEKTUPOBAHWK CHUCTEM M /il MOJTOTOBKM KOHCTPYKTOPCKO-TEXHOJOTHUeCKON
JOKyMeHTaLuu

@®opMHPOBaHHNIO KOMIIETEHLUH CITY)KUT JJOCTIKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-2.2
3HAHUA:
00 OCHOBHBIX 3Tarnax KOHCTPYHMPOBAHUS CUCTEM TIPUBO/IOB,;
IICK-2.3
HABbIKU:
COCTaB/IeHUs] IPUHLIUMIIUABHBIX CXeM IIPUBOZOB.
IICK-2.4
HABbIKU:
HCIO/Ib30BaHUsI COBPEMEeHHbBIX NTPOrpaMMHBIX TTAaKeTOB [/ Liefleld KOHCTPYUPOBaHUsI CUCTEM TPUBO/OB.
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2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninina KOHCTPYWUPOBAHUE CUCTEM ITPUBOJAOB siBnsieTcst AUCLUTIIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpaBieHuto 15.04.06 MexampoHuka u pobomomexHuKa.

Cogeprxanue JUCLIUIIIMHBI ABJISIETCS JIOru4yeCcKum PO/ O0/DKeHUEM JUCLIMII/INH:
IMPOEKTUPOBAHUE CHUCTEM IIPUBOJIOB MEXATPOHHBIX M POBOTOTEXHHMYECKHUX
YCTPOMCTB.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCCIIEJOBATE/IbCKAS PABOTA, BBIIIOJIHEHUE, IIOATOTOBKA K ITPOIEAYPE 3AIITUTBI
N 3AIIIUTA BBIITY CKHOU KBAJINMOUNKAITIMOHHOU PABOTBI.

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

e OIIK-11 — criocobeH opraHu30BbIBaThH Pa3pabOTKy U MMPUMeHeHHe aJrTOPUTMOB U COBPEMEHHBIX
LIM(POBBIX IPOrpaMMHBIX METOZ,0B pacyeTOB U IIPOEKTHPOBAHUS OT/e/IbHbIX YCTPONCTB U MIOJCUCTEM
MeXaTPOHHBIX U pOOOTOTEXHHUUECKHUX CHCTEM C MCIOJ/Ib30BaHHEM CTaHAPTHBIX MCTIO/THUTETbHBIX 1
YTIPaB/ISIIOLMX YCTPOMCTB, CPEJICTB aBTOMAaTHUKK, U3MEPUTeNbHON U BEIYMCIUTE/IBHOM TEXHUKU B
COOTBETCTBUM C TEXHUUECKHUM 3aJjaHHeM, pa3pabaTbiBaTh LM(POBbIE aITOPUTMBI U TIPOTPAMMBI
yTipaBjieHus1 pOOOTOTeXHHUUECKUX CUCTEM

e OIIK-5 — criocobeH pa3pabaTbiBaTh HOPMAaTUBHO-TEXHUUECKYIO JOKYMEHTALMIO, CBS3aHHYIO C
Npo(eCcCHOHANIBHOM [1esITeIbHOCTBIO C YUeTOM CTaH/apToB, HOPM U IIpaBu/I

e TICK-2.2 — CrniocobeH yyacTBOBAaTh B MOJTOTOBKE TEXHUUECKOrO 3a/[aH1sI Ha ITPOEeKTHPOBAHKE U
pa3paboTKy MexaTPOHHBIX M POOOTOTeXHUUYECKHX CUCTeM, MX MOZICHCTEM U OT/ieJIbHBIX YCTPOKCTB C
WCII0/Ib30BaHUEM COBPEMEHHBIX UCIIO/THUTE/IBHBIX M YTIPABJISIIOLMX YCTPOWCTB, CPe/ICTB aBTOMAaTHKH,
M3MepUTeIbHOU Y BBIYMCIUTETBHON TeXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS N
B KOHTaKTHOIi (opme g o
= m 5 =
E +H
& o ZE £8
(@] Q E E E % E.. f:’
& = HawnmeHoBaHHe pa3fenoB ¥ AUJaKTHYeCKUX eJHHHILY 55} 8 E o E 3 E g E
< |z 2 | 8 | | £g | &g 2
o Q ] EZ R
2 S 22| 2% | 9 2 3
= O & o o o
= 4 X 4
O O O
= = =
Paspen 1. OcHoBHbIe NOHATHA U onpeesnenus. 1.1. ITporecc
6 1]  |KOHCTpyMpoBaHMs CHCTeM NPHBOOB MEXaTpOHHBIX MoAy/el. 1.2. Cocras 20 8 4 4 12 10 10 10
U CTPYKTypPa COBPEMEHHbIX UCITO/IHUTE/IbHBIX NTPUBO/0B MeXaTPOHHBIX
Mozyel.
Paspen 2. IIpuHOMOBI H MeTO/bI KOHCTPyHpoBaHus. 2.1. OCHOBBI
6 1 MeTOJMKH KOHCTPYMPOBaHHs ¥ POEKTUPOBAHMS CUCTeM TPUBO/OB. 2.2. 26 10 6 4 16 15 20 10
CocrasneHue HCXOAHBIX TpeﬁOBaHl/Iﬁ U TeXHUYECKOI'o 3a/laHus Ha
pa3paboTKy CUCTeM MPUBOZOB.
Paspen 3. CTpyKTypa HCIIO/THHTETbHBIX CHCTEM MeXaTPOHHBIX
mopyseii. 3.1. CHCTeMbl U THIbI HCIOHUTEIbHBIX MPUBOJOB. 3.2.
6 1 Fl/l,[[paBIIl/I'-IECK\I//IE WCIIOIHUTe/bHBle cucTeMsl. 3.2.1. ['napaBnnueckue . 36 12 6 6 24 30 30 10
cHUCTeMbl pesieiiHoro yrnpasneHus. 3.2.2. I'uipoycunureny, nosuLMOHHbIA
rUjpaBanyecKuil npruBoj,. 3.3. ITHeBMaTHUeCKUil UCTIO/THATeTbHBIN
npuBog,. 3.4. DeKTPOrTHeBMaTHue CKUil UCTIOTHUTE/IbHbIN IPUBOJ,.
Paspen 4. Oco6eHHOCTH TeXHOI0rMH H3r0TOB/IeHus. 4.1.
6 1 TexHonornyeckre 0coO6eHHOCTH UCTIONHUTE/BHBIX CHCTEM. 4.2. 26 8 4 4 18 10 10 5
TexHO/OTUST U3TOTOBJIEHUS. pacrpeZie/IMTe/IbHbIX U PeTyIUPYIOINUX
YCTPOWCTB.
Pazpen 5. IIpumenenne CAIIP B KoHCTpyHpoBaHuM. 5.1.
6 1 Wicnons3osanue CATIP rpu npoeKTMPOBAHKMM TTHEBMAaTHUeCKUX . 32 12 4 8 20 20 10 50
WCTIO/IHUTe/IbHBIX CUCTeM. 5.2. Uuc/eHHble MeTo/ibl pellieHusl ypaBHeHUi
AUHAaMUKH UCTIO/THUTE/IbHBIX CUCTEM.
Pa3spen 6. OGecneuenne HaA&)KHOCTH CHCTeM MPHBOAOB. 6.1. OCHOBHbIE
6 11 0Ka3aTe/i Ha/[E)KHOCTH MCTIOJIHUTETbHBIX crucTeM. 6.2. ObecrieueHvie 26 10 6 4 16 10 15 10
Ha;[é)KHOCTH HCTIO/THUTE/IbHBIX CUCTEM.
Paszpen 7. Oco0eHHOCTH Pa3pad0TKH HCIIOIHUTE/ILHBIX IIPHBO/OB /IS
6 1 IKCTpeMa/bHbIX cpef. 7.1 TIpuBojpsl /1S 5KCTpeMaslbHBIX Cpefi, X 14 8 4 4 6 5 5 5
PasHOBUHOCTH, 0cobble TpeGoBaHust. 72 CrieLidrka KOHCTPYUPOBaHHsI
MPUBOZOB POOOTOB /1/Is SKCTPEMA/IbHBIX Cpef.
Bcero 3a 11 cemecTp 180 68 34 34 112 100 100 100
Bcero no gucHUIMHe 180 68 34 34 112 100 100 100
3.2. AyAMTOPHBIA NPAaKTHKYM
O0neMm,
Ne Homep 1 HaumeHOBaHue pa3je/a
Tema MNPAKTHYECKOIr'o 3dHATUA ayA.
n/n AUCIHUIIIUHBI
yacoB
OCHOBBI METOIVMKHU KOHCTPYUPOBAHUA U
Pazgen 1. OcHOBHBIE MOHSTHS U A PyHp
1 R MPOEKTUPOBaHUS CUCTEM TIPUBOJOB MeXaTPOHHBIX 4
PeA ) Mogy/eli pob0TOB M MaHUTTY/ISITOPOB
Cocrapnenue HNCXOAHBIX TpE6OBaHI/II‘/’I 1 TeXHHUu4YeCKoro
2 3aJjaHKsI Ha pa3pabOTKy CHCTEM MPUBOIOB pOOOTOB U 2
MaHUITYJ/IATOPOB
Paszpen 2. ITpyHLMIBI ¥ METOABI
CocraB u CTPYKTYpPa COBpEMEHHOT'O
3  |koHCTpyupOBaHUS. o 1
HCIIOJTHUTE/IBHOT'O TIPUBO/JId MeXaTPOHHOMW CHCTEeMBbI
4 HpI/IMepr pa3pa60TKH MPOEKTHBIX 00/IIKOB 1
MeXaTPOHHBIX U pO6OTOTEXHI/IHECKI/IX CucreM
5 PacueT cTatnueckux u AWHAMHUUECKHUX Harpy30K 2
Mo y/ei
Pazpen 3. CtpykTypa - =
BbI60p MeXaHUUEeCKOU Irepenavyu p06OTOTEXHHqECKOH
6  |ACIIOJHUTENBHBIX CUCTEM 2
o CHUCTEMBI
MeXaTPOHHBIX MOAYJ/IEH.
v Pacuet Ha TTPOYHOCTD U >K€CTKOCTb UCITOJTHUTE/IbHBIX 2
YCTPOICTB
8 Pasgen 4. Oco0eHHOCTH TEXHOMOTHUH | TeXHOIOrHsl U3rOTOB/IEHUSI pacpe/eIUTe/IbHbIX U 4
H3TOTOBJICHUSL. perynupytonux ycrpoiicts MC MMPuM.
9 Pazpen 5. Ilpumenenue CAIIP B Maremarrueckoe obecrieuenre CATIP u 4
KOHCTPYUPOBaHHU. mogenupoBanre MC MMPuM
10 YucneHHbIe METO/bI DEIIeHWA ypaBHEHI/Iﬁ AWMHAMHWKHU 4
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L— WCMOJIHUTENBHBIX cucteM MMPuM
11 Paszen 6. OBecrieuer e HATEKHOCTH ggHOBHLIe 3aK0HL{pacnpe,qeneHHﬂ HapaboTKu 2
12 |cucTem mpHBooE. v L?[%r;e;[eHHe HaZlé)KHOCTHU UCIIOJTHUTE/TBHBIX CUCTEM ’
Paspen 7. OcoGerHocTi paspaGoTku [TpuBoas! gnst MMPUM f71g 5KCTpeManbHbIX CPefl, UX
13  |McronHUTENBHBIX TIPUBOJOB AJ1S 4
Pa3HOBUIHOCTH, 0COObIe TPeOOBaHWSI.
9KCTpeMaslbHBIX Cpef,.
Bcero 3a 11 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne | Homep u HauMeHOBaHUe pasjesa Oo0nem,
Cojiep>xaHue yueGHOro 3afaHus
n/n JUCHUINIUHBI 4acoB
Paszien 1. OCHOBHbIE MIOHSTHS 1 OCHOBBI METOJVKY KOHCTPYHUPOBAHUS U
1 R MPOEKTUPOBaHUS CUCTEM TIPUBOJOB MeXaTPOHHBIX 12
PEA ) Mo/yJieid poOOTOB U MaHUITY/IITOPOB
CocraBreHre UCXOJHBIX TPeOOBaHUI U TEXHUUECKOTO
Pazpen 2. TIpyHLMIIBI U METOABI
2 3a7laHus Ha pa3paboTKy CUCTEM MPUBO/IOB pPOOOTOB U 16
KOHCTPYUPOBAHHUSI. -
VJISITOPOB
Pazpen 3. CTpykTypa
3  |UCIIOJIHWUTE/IbHBIX CUCTeM CTpyKTypa UCHOoIHUTeNbHbIX cucteM MMPuM 24
MeXaTPOHHBIX MOZYy/IeH.
4 Pazzen 4. OcobeHHOCTH TeXHOIOTHH | TeXHOIOTHST U3TOTOB/IEHNS] CUIOBBIX UCITOTHUTETBEHBIX 18
WU3rOTOB/IEHUS. YCTPOMCTB.
CrpykrypHble cxeMbl CATIP McromHUTeNbHBIX CUCTEM
5 Eg}iﬂciﬂ 51/'1 I—(I)[];I;IB;II:EEHHG CAIIP B MMPuM, nocnenoBate/ibHOCTb paboTel CATIP 20
pyup ) WCIOHUTeNbHBIX cucteM MMPuM.
6 |Pasgen 6. OBecrieuenne OCHOBHBbI€ TTOKa3aTe/y Haflé>KHOCTHU UCIIOJIHUTETbHBIX 8
N cucteM. Mozeny OTKas3oB.
HaZlé>)KHOCTH CUCTeM MPUBOZOB. - -
7 CTpyKTypHbIe METO/BI pacuéTa HaJéXHOCTH. 8
Pa3gen 7. OcobeHHOCTH pa3paboTKu
CrierivrKa KOHCTPYUPOBAHUSI TPUBOAOB POOOTOB [Ijist
8  |[MCHOMHUTENBHBIX IPUBOAOB /1S 6
SKCT 9KCTpeMaslbHbIX Cpef
peMasbHBIX Cpef,.
Bcero 3a 11 cemectp 112
3.4. KypcoBoii npoeKT
IIEPNO]
SKA NCIIO/IHEHVSA | IVIAHUPYEMOE
CONEPXKAHME 3TAIA (uegeu BPEMHSI (uac)
ceMecTpa)
Ortan 1. Pa3paboTka GyHKI[MOHATBEHON CXeMbI CUCTEMBI PUBO/IOB 3-5 8
Oran 2. PacuéT 1 BEIOOP 371EMEHTOB CUCTEMBI, AMHAMUYe KU 6-9 8
pacuér
Oran 3. Pa3paboTKa KOHCTPYKI[UM CUCTEMbI 10-13 12
Irtan 4. OcdopmiieHre TOSICHUTeNbHOM 3amycKu. [oAroToBKa K 14-15 8
3alUTe U 3all{uTa KypCOBOTO MPOeKTa
Bcero 3a 11 cemectp 36
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3 4 5 6 7 |8/9/10 | 11 [12|13| 14 15 16 | 17
1 Cobec OP | KIT IOP | KII KIT | Cobec | IIP
YcnoBHble 0003HAUEHUS:
¢ TP — nriarHocTHYecKas pabora;
e Cobec — cobecenoBanue;
e KII — KypCcoBOi TIPOEKT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e cobecenoBaHue;
e KypCOBOW ITPOEKT.

HpOME)KYTO‘-IHaH dTTecTaluda rMpoBOoAUTCA B CbopMax:
¢ DJK3dMeEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. . Beibop gBuraresneii maxon motor. CI16.6I'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2008, 371. pec.
. A. TI. JlykuHoB. . [TpoekTHpOBaH1e MeXaTPOHHBIX U poboTOTeXHUUeCKUX ycTpoucTB. CI10.: JlaHs, 2022,
/1. pec.
3. B. A. Koponég, C. M. Ctaxkog. . I'uapasnnueckue ycunutend. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2021, 31. pec.
4. B. A. Koponés, C. M. CraxkoB. . I'uapaemuueckue ycunutend. CI16.6I'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2021, 45 3K3.
5. B. B. AnukuH, T. E. MapTeiHOBa. . ABTOMaTr3aLust MHKeHepHbIx pacuétoB. CI16.BT'TY "BOEHMEX"
uM. [I. ®. YctuHoga, 2016, 35. pec.
6. B. B. CamcoHOB, I'. A. Kpacu/ibHUKOBA. . ABTOMAaTH3alust KOHCTPYKTOPCKHX paboT B cpeae Kommac-3D.
M.: Akanemus, 2009, 6 3k3.
7. E. Y. FOpeBwuu. . OcHoBbI pobotoTexauku. CI16.: BXB-Tletepbypr, 2007, 41 3K3.
8. 1. A. Kansie, B. M. JloxuH, 1. M. Makapos. . IHTe/ieKTyansHble poO0ThL. MOCKBa:
MamHoctpoenue, 2007, a5. pec.
9. . JI. Kopo6oga. . Hagéxnoctb aBroMaruueckux cucrem. CII6.BT'TY "BOEHMEX" um. /1. ®.
Ycrtunoga, 2009, 1. pec.
10. FO. B. TlogypaeB. . MexaTpoHUKa: OCHOBbI, METO/IbI, IpUMeHeHUe. MockBa: MamHocTpoenue, 2007,
/1. pec.

N

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;
2. http://library.voenmeh.ru — ®yngamenraneras 6unbmioreka BI'TY « BOEHMEX» um. [].®. YcTHHOBa;
3. http://urait.ru — O6pa3oBaresbHas riatdopma «FOpaiiT». [y By30B U CCy30B..

CoBpeMeHHbIe TPOQecCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas 3sekTpoHHast onbmioreka (HOB);

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

WHdopmalioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe obecrieueHue:
He TpeOyeTcsl.

5.6. ndopmaliioHHbIe TEXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE CUCTEM ITPUBOIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminia KOHCTPYUPOBAHUE CUCTEM ITIPUBO/IOB sBriseTcs AUCIUIVIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HanpasieHuto 15.04.06 MexampoHuka u pobomomexHuka. JWCLMIUIMHA peanu3yeTcss Ha (akyasreTe M
Wudopmaronssix U ynpapnstommx cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadexapoii 8
CUCTEMBI ITPUBOAOB, MEXATPOHUKA N POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.2 criocobHOCTh yuacTBOBaTh B TIOATOTOBKE TEXHUYECKOTO 33/IAHUS HA MPOEKTHPOBaHUE W Pa3paboTKy
MeXaTPOHHBIX U POOOTOTEXHUUYECKUX CHUCTEM, WX TOJCUCTEM U OTAEbHBIX YCTPOWCTB C HCIO/b30BaHUEM
COBPEMEHHBIX HCITOJHUTE/NbHBIX W YMPaB/SIIOLIMX YCTPOMCTB, CpeACTB aBTOMAaTUK{, W3MEPUTeTbHOU U
BBIUUC/IUTEILHON TEXHUKU;
[ICK-2.3 crnocobHOCTb pa3pabaThlBaTh KOHCTPYKTOPCKYIO W TIPOEKTHYIO JOKYMEHTAI[UI0 MEXaTPOHHBIX M
pPOOOTOTEXHUUECKUX CHCTEM B COOTBETCTBUH C UMEIOIIMMUCS CTaHAAPTaMH U TEXHUUECKUMH YCIOBUSMUY;
I[ICK-2.4 crnocoOHOCTb MPUMEHSITb COBPEMEHHbIe CpeCTBA ABTOMATH3UPOBAHHOIO IPOEKTHPOBAHMUS H
MaIlMHHOW TpadMKH TPU TPOEKTHPOBAaHUM CUCTEM U [IIsi TOJTOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOU
JOKyMEeHTaLUH.

Cojep>kaHue NUCLMILUIMHBI OXBaTblBaeT KPYr BOIPOCOB, CBSI3aHHBIX C KOHCTPYHMPOBaHHEM CHCTeM IPHBO/OB
MeXaTPOHHBIX M POOOTOTEXHUUECKMX CHCTEM M KOMIUIEKCOB, BELIOOPOM CTPYKTYPBI UCITOHUTETBHOW CUCTEMBI
MeXaTPOHHBIX Mozy/ell pob0TOB ¥ MaHUMY/IATOPOB, puMeHeHHeM CATIP rpu KOHCTPyHPOBaHUH, BOTIPOCAMU
o0becrieueHust HaZ|EKHOCTU KOHCTPYHUPYEMOM CUCTEMBI.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e cobeceznoBaHue;
e KypCOBO! ITPOEKT.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 93K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI CocTaBiaseT 5 3.e., 180 u. TIporpamMMoM AWCIUITHHBI

MIPelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakThdeckue 3aHaTusA (34 4.), camocTosTesnbHas pabora
cryzeHTa (112 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
KOHCTPYUPOBAHUE CUCTEM ITPUBOIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

H TpyRoeMKOCTB,
anMeHOBaHUe PadoThI PexomeHjyemas 1uTeparypa uac.
Paspen 1. OcHoBHBIe IOHATHSA U ONIpe/ie/IeHH .
N. A. Kansie, B. M. JloxuH, . M. Makapos.
OcCHOBBI METOIMKYA KOHCTPYUPOBaHUs U . MaTennekryanbHbie poboTe: MoCKBa:
TIPOEKTUPOBAHUS CICTEM TTPUBOZIOB MarmmmHoctpoenue, 2007 (4) 12
MeXaTPOHHBIX MOJIy/iel poO0TOB U FO. B. Ilogypaes. . MexaTpoHYKa: OCHOBBI,
MaHUITY/ISITOPOB MeTO/bI, TpUMeHeHHe: MockBa:
MammHocTtpoenue, 2007 (2)
Wrtoro no pasgeny 1 12
Pazgen 2. IlpuHOMnbI ¥ MeTO/ibl KOHCTPYUPOBaHUS.

CocraBneHue UCXOOHbIX TpeOOBaHMIA 1 A. II. JIykuHoB. . IIpoektupoBaHue
TeXHUYECKOT0 33/|aHusl Ha pa3paboTKy cucTeM MeXaTPOHHBIX U POOOTOTEXHUYECKUX 16
MIPUBOZOB POOOTOB ¥ MAHUTTY/ISITOPOB ycrpoiicts: CII6.: Jlans, 2022 (2-7)

Wroro o pasgeny 2 16

Pazpen 3. CTpyKTypa HCIIOTHUTE/TbHBIX CHCTEM MeXaTPOHHBIX MO/ yJIeil.

CprKTypa HCITIO/THUTEJIbHBIX CUCTEM

. Beibop gBuraresneii maxon motor:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcrtuHoga, 2008 (1-3)

B. A. Koponés, C. M. CTaxkoB. .
T'uapaBmuueckue ycumrenu: CII6.BTTY

MMPuM BOEHMEX" um. ,Z[.Eg). YcruHoga, 2021 (1- 24
B. A. Koposnég, C. M. CTaXKoB. .
T'unpaBmnueckue yeuurenu: CI16.BTTY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2021 (1-
6)
Wroro no pasgeny 3 24
Pazgen 4. Oco0eHHOCTH T€XHOJIOTMH U3TOTOB/IEHHA.

TexXHONOrus U3roTOB/EHUS CUJTOBBIX E. 1. FOpeBuu. . OCHOBBI POOOTOTEXHUKU: 18
WICTIO/THUTEJIbHBIX YCTPOMCTB. CII6.: BXB-ITetepOypr, 2007 (3,4,5)

Wroro no pasgeny 4 18

Paspen 5. Ilpumenenue CAIIP B KOHCTpyUpOBaHUH.
B. B. Anuxu, T. E. MapTbiHOBa. .
ABTOMaru3aLys MHXeHepHbIX pacyéToB:
CrpykrypHble cxembl CATIP UCTIOTHUTETBHBIX CII6.BI'TY "BOEHMEX" um. JI. .
cucteM MMPuM, nocnenoBaTebHOCTh
YcrtuHoBa, 2016 (2-5) 20
pabotel CATIP KCIIOJTHUTEIBHBIX CUCTEM
B. B. CamcoHoB, I'. A. KpacuibHHKOBaA. .
MMPuM.
ABTOMaru3aius KOHCTPYKTOPCKUX paboT B
cpenie Kommac-3D: M.: Akagemus, 2009 (3-6)
Wrtoro no pa3geny 5 20
Pazgen 6. OdecneyeHne Ha/IEXXKHOCTH CHCTEM MPHUBO/IOB.
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OcCHOBHBIe TTOKa3aTe/d HalEKHOCTH N. JI. Kopob6oga. . HafiéxkHOCTh 8
HCIIO/IHUTE/BbHBIX cucTeM. Mojenu OTKa30B. aBTOMatuueckux cucrem: CI16.BI'TY
R R "BOEHMEX" um. [I. ®. ¥YctuHoga, 2009 (1-
CTpyKTypHbIe MeTO/Ibl pacuéTa HaJEXHOCTH. 5) 8
Wrtoro no pasgeny 6 16

Pa3pen 7. OcoGeHHOCTH Pa3padoTKH UCIOTHUTE/IHHBIX IPUBO/IOB /ISl SKCTPeMa/IbHBIX Cpej,.

Crierjudka KOHCTPYMPOBAHKS IPUBO/IOB
pobOTOB /151 SKCTPeMasIbHBIX Cpef

E. Y. FOpeBuy. . OCHOBBI pOOOTOTEXHUKU:
CII6.: BXB-ITetepOypr, 2007 (12)

6

Uroro no paspeny 7

6

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYNPOBAHUME CUCTEM IIPUBO/IOB

®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 cobecenoBaHue;

e KYPCOBO ITPOEKT;

e DJK3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

ColeceoBanue

Tema: OcobeHHOCTH pa3pabOTKU NMPUBOA0B MMPUM [/ 5KCTpeMasbHBIX Cpe.
O>KuziaeMblil pe3ysibTar - KOHTPO/Ib OCBOEHUS CTY€HTOM JaHHOM TeMaTHKU. I1py koyMyecTBe NpaBUIbHBIX
OTBETOB Ha BOIPOCHI TperoaBaresisi MeHee 75% IMPOBOJATCS JAOTOHUTE/IbHbIe TIOSICHEHUS TI0 TeMe
cobece10BaHMSL.

KypcoBoii npoekT

Odopmiienne KII - B cootBeTcTBUM C [To/10)KeHrEM 110 COflepKaHHI0, 0)OPM/IEHHIO, OPTaHU3al[iN
BBITIO/IHEHUS U 3aIUThI KyPCOBBIX ITPOEKTOB U KypcoBbIX pabot BI'TY "BOEHMEX".
OrjeHka 3a KypCOBOii TPOEKT OTpe/iesisieTCsl HA OCHOBAaHUM KaueCTBa BLITIOJIHEHUSI TPOeKTa U YCIeLIHOCTH
3amuThl. [1py 3aljuTe MpoeKTa CTYAeHT JO/KeH TIPaBU/IbHO OTBETUTD Oosiee yeM Ha 75% BOTIPOCOB
TIperiofiaBaresis.
TeMbl KypCcOBBIX IIPOEKTOB (110 BapHaHTaM):
CraTryecKuii CMHTe3 U JMHAMUUeCKUH aHa/I3 MOZYJIS TH/PaB/IueCcKOro POMBILIIEHHOTO poboTa.

JK3aMeH

[lnst ostyyeHus 10Ty CKa K 9K3aMeHy HeoOX0ZMMO CZjaTh He MeHee /IBYX 3TaroB KypCOBOTO ITPOEKTa.
CHMCcoK BOIIPOCOB K 3K3aMeHy npuBejéH B YMK nucuurivgsl.
OK3aMeH NPOBOAUTCS B YCTHOU W/IM TIMCBbMEHHOH (opMe 110 GumeTam, coziepyKalium 2 BOMpoca, Bpemst Ha
MIOJrOTOBKY OTBeTOB - 20 MUHYT. [Ipy NpaBUIbHBIX U MOJHBIX OTBETaxX OLleHKa OTIMYHO. Eciu oTBeT
HeTIOJHBIN, TIpero/jaBaresib 3a/laéT AOMOMHKTe/IbHbIe BOMPOCHL. [1py MpaBU/IbHBIX OTBETaX Ha BCe BOTIPOCHI -
OL|eHKa OTVINYHO, B IPOTUBHOM C/Iyuae ec/Ii IIpaBUIbHBIX 0TBeTOB 6ostee 80% - orjeHKa xopotio. [1s
TIO/TyYeHUs! y/I0BJIETBOPUTEbHON OL|eHKH HY>KHO IIPaBU/IbHO OTBETUTHL He MeHee yeM Ha 60% BOIpOCOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe

<
3aHATHSA B 3 °\i E
KOHTAKTHOM % m = g g %
popve | EE|  2E 2 2
-9 - = @ <« [~"
o | B o s & s g g O
& g HaunmeHnoBanue pasjenos E £ == & E o)
E = |M AMAAKTHYECKHMX eMHML| O | o o | & G =f <] § EB
= /M = o g
S 5 Z|EE|ss g Z
) 5 |EE Re| & | | = =0
R R |ZE8|CR o | o T T
=% » [~ » =
= O | O Q =
= =R = )
6 | 11 [Pasaen 1. OcuosHbie 20 8 | 4| 4 | 12|10 10 | 10 |Cobecenonanme
MOHATHS U ONpe/e/IeHusl.
Paspgen 2. IlpuHpunel u .
6 | 11 |meronl 2% | 10| 6 | 4 | 16 | 15 | 20 | 10 | Xypcoson
MIPOEKT
KOHCTPYMPOBaHHS.
Paspgen 3. CTpykrypa o
6 | 11 |mcmomHuTenbHBIX cuctem | 36 | 12 | 6 | 6 | 24 | 30 | 30 | 10 K;’Pg‘;i‘;”
MexaTPOHHBIX MOJY/IeH. P
Pazpen 4. OcobenHocTH KvDCOBOi
6 | 11 |Texaomornm 26| 8 | 4| 4 | 181010 5 P
MIPOEKT
H3rOTOB/ICHHUS.
Paspgen 5. Ilpumenenne KvDCOBOI
6 | 11 |CATIPB 32|12 4| 8 | 20 |2 | 10|50 P
MIPOEKT
KOHCTPYMPOBaHHH.
Pa3gen 6. Obecrieuenne KvDCOBOM
6 | 11 |magéxmoCTH cuCTeM 26| 10| 6 | 4 | 16 | 10| 15| 10 yP
MPOEKT
NPHUBO/IOB.
Pazgen 7. OcobeHHOCTH
pa3padoTKu
6 11 |ucmoHUTEe/TBHBIX 14 8 4 4 6 5 5 5 |CobecemoBanue
NPHBOJOB /IS
3KCTpeMa/IbHbIX CPejl.
Bcero 3a 11 cemectp 180 | 68 | 34 | 34 | 112 | 100 | 100 | 100
Bcero no aAucuuIinHe 180 | 68 | 34 34 112 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.2
Bonpocbl omkpbimozo muna:
Ne 1 MakcumanbHOe faBjieHue B THpoCUcTeMe 3TO:
Ne 2 UemMy paBHa JjonycTHMMasi eperpyska ruipBarueCcKOro rnpefoxXpaHUuTe/IbHOro KiiarnaHa?
(yka3arh oTBeT 6e3 %)
Ne 3 Ha Kakyto TemriepaTypy OpUEHTHPYIOTCS TTPU BLIOOPEe TeMIiepatyphbl paboueli >KUIKOCTH
B rujipocureme?
Ne 4
Kaxoii sneMeHT ri/IpONPUBO/ia, BIUSIOIIUM Ha ero paboTy, CieiyeT B
TIepPBYIO Ouepe/ib KOHTPOJIUPOBATh [PH SKCIUTyaTaluu?
Ne 5 PekomeHyiiTe THeBMOpacHpeie/IUuTeb JJis THEBMOLIWJIMH/IPA ITPU BePTUKATbHOM
repeMelleHUY Harpy3Ku?
Ne 6 Kakoe faByieHne B MHEBMOCHCTEMe MCIIO/b3YIOT [IPU pacyeTe AUHAMUUECKUX
rapameTpOB 3TOM CUCTEMBbI?
Ne 7 Kakoe fjaByieHre B THEBMOCHCTEMeE HCIIO/b3YIOT IIPU pacyueTe IIPOU3BOAUTE/ILHOCTH
3TOW CUCTEMBI?
Ne 8 Kaxkoe /jaByieHre B THEBMOCHUCTEME UCTIONB3YIOT TMPH PacyeTe TPOITyCKHOM CTIOCOOHOCTH
[THeBMO3JIEMEHTOB 3TOW CUCTEMBI?
Ne 9 BrcTabuIbHBIN MTHEBMOPACIIPEeIUTENb — 3T0?
Ne 10 IIpu HeOCTAaTOUHOM yCHIIMH, CO3[jaBaeMOM I'MAPOLIWIMHADPOM, ClefyeT:
Bonpocsbl 3akpbimozo muna:
Ne 1 YpaBHenue BepHy/uiu cipaBeyiNBo Npy Ha/IM4He 0e3HANOPHOro (OTCyTCTBHE
W30BITOYHOTO /JaB/IeHUS )KHKOCTH) TedeHHs KUFKOCTH?
BepHo;
HeBepHo.
Ne 2 O0beMHOe pery/iMpoBaHie CKOPOCTH T'H/IPO/iBUraTe sl MOXKHO 00eCIIeYnTh TOIbKO
C IOMOIbI0 Apoccend?
BepHo;
HeBepHo.
Ne 3 Kakas 13 3aBHCHMOCTeli XapaKTepu3yeT ONTHMa/IbHOe padouee faB/ieHHe Hacoca?
N3 =13(p);
Q: = Q(p);
Ny = Ny(p);
Ny = Niw(p)-
Ne 4 ITpu pa3pabotke T3 Ha MAaHUTTYIATOP C/IE/IYET YUECTh, UTO HA BEDXHEM YPOBHE

yTIpaB/ieHrs1 pOOOTOM-MaHHITY/II TOPOM OCYIIIeCTB/ISIeTCS:

aHanm3 uHGOpMaIK 0 BHEIITHel cpejie, TIoyyaeMoi OT CeHCOPHOM CUCTeMBI, U CUHTe3
Moygiesneli, Ha 6a3e KOTOPBIX BBITIO/HAETCS MJIAHUPOBaHUe AelcTBUs poboTa;

CHHTEe3 (byHKL[I/IOHaJII:HO 3dKOHUYEeHHBIX CJIOKHBIX ,E[eﬁCTBHﬁ, B pe3yJ/ibTdaTe KOTOPbIX
peniaeTCd KOHKPETHAs 3aJdua,

yTpaB/IeHHUE 110 OT/IeTbHBIM CTereHsIM TIOIBYKHOCTH pob0Ta U npe/iCTaB/seT coboit
CUCTeMY yTipaBJieHUs IPUBO/IaMU;

BCE BBILIIETIePEUNCIEHHOe.
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Ne 7

Ne 8

Ne 9

Ne 10

Kaxkoii 13 moka3sareneii «HapabOTKH [0 OTKa3a» CaeayeT 00s3aTe/lbHO YUHUTHIBATE MPU
TTPOEKTUPOBAHNHU CUCTEMBI TIPUBOZOB?

TIPUBOZSILMI K OMACHBIM TIOC/Ie/ICTBUSM;
TIPUBO/SIIIINI K TIO/THOM 1oTepe paboToCroco6HOCTH MPHUBO/A;
TIPUBOZSILLMIN K TIO/IHOM 1oTepe paboToCrocoOHOCTH YacTH MPUBOJA;

TIPUBO/SIIIAN K YaCTUYHOU TIOTepe paboToCoCOOHOCTH TIPUBO/IA.
IpuBenenHasi popmysa

"~

CTIpaBe/iJTUBA [Ijisl OTIpe/le/IeHus TUZPaBINYeCKUX TIOTEPhb B TPyOoIipoBoe?

BepHo;

HegepHo.
Bribepute npaBuibHY0 GOPMY/Y OTpe/ieieHus THPABIUUECKUX MOTeph Haropa
>KUJKOCTU B MECTHBIX COMPOTUB/IEHUSIX?

1ve
_'53"2_;
v2
h=§f—y:
Frif

Ve
h=§f—
E%g,
h=§—
L eg

OTa opmysa pacxoza >KUJKOCTH

|| Py —P.
Q=.Hﬂ- ZHLIT 2}

BepHo;

HegepHo.
C noMolI[bI0 Uero 00ecrieurBaeTCsi CTabUIM3ariysi CKOPOCTH IBWKEHHST HEITOBOPOTHOTO
TTHEeBMOZBUTATE/IsA?

C IIOMOLIBI0 MeXaHUUYECKOI'0O TPeHUs,
C TIOMOLIBIO ITHEBMATHUUYECKOI'0O APOCCeJIs;

C TTOMOLIBIO Mapa/lIe/IbHOIO MOAK/JIHOYEHUA aBTOHOMHOI'O HETTOBOPOTHOI'O
IMHEBMOJABUI'aTeJIsd;

C TIOMOULIBIO ITHEBMATHYeCKOT'0 INpeJOoXpaHUTe/IbHOI'O KjlallaHda.

Kakue 13 yka3zaHHBIX KO3(GHULEHTOB yCU/IEHHs JaloT 0000111arolee npecTaBieHue 0
CKOPOCTHBIX U TATOBBIX CBOMCTBaX C/IeJsILIei THPOCUCTEMBI?
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P dy’
dR
Ky =—;
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Ky = —;
V dt,
dg
Ko =2
IICK-2.3
Bonpocbl omkpbimozo muna:
Ne 1 IIpy HeZOCTAaTOUHOM yCH/INH, CO3/jJaBaeMOM IMAPOLIIMHAPOM, CIefyeT:
Ne 2 [ns1 3amesiyieHyst B)KeHUS T POLIWINH/PA ClIeyeT:
Ne 3
ABTOKO/IEOaHNS B TH/PABIMYECKOUM CHCTEME MOTYT ObITh BbI3BaHBI B MEPBYIO
ouepelb:
Ne 4 [Ipocenanue ruipaBiuuecKux JOMKpPATOB MPH JIUTeTbHOM HaXOX/IeHUH T10/, Harpy3Koi,
repez; KOTOPbIMU B CCTEMe YCTaHOB/IEHbI THPO3aMKH, B IEPBYI0 OUepe/ib CBS3aHO C?
Ne 5
(n( n 2 .
W = T oa + L | R
4= 200 qiq ; 5 qi A
.\::l Jj=l qi q‘; q;
[Tpu pacueTe KHHEMaTUKU MaHUITY/ISITOPA AaHHasi GOpPMYyJia UCIIOMb3YeTCs [IIst
BBIUUC/IEHUS?
Ne 6 Kakue crcreMsl yripaB/ieHus: IPUBOAAMU MaHUITY/ISITOPA [PUHSITO Ha3bIBaTh
aJlaITUBHBIMU?
Ne 7 KoaddurmeHT TpeHus [jist pe3MHOBBIX MaHKeT HaXOAWUTCS B Tpejene?
Ne 8 Yro Takoe THEBMaTUUeCKUI PETY/ISITOP CKOPOCTU?
Ne 9 Yro Takoe peAyKIIMOHHBIM KJlaraH?
Ne 10 Yto Takoe Tpe0XpaHUTe/IbHBIN KanaH?
Bonpocbl 3aKkpbimoz2o muna:
Nel B uem rnaBHasi 0C0OEHHOCTh MHEBMOIIPUBO/IA B CPABHEHUH C TH/IPOTIPUBO/IOM?
B OTHOCHTE/IbHO 60/1ee HU3KOM CTOMMOCTHY;
B TIPOCTOTE 0OC/Ty>KUBAHUS;
B OTCYTCTBUHM BO3BPaTHOMN BO3/YIITHON MarucTpay;
B OTHOCHTE/IbHO 60/1ee BEICOKOW TOUHOCTH.
Ne 2 Yto Ha3bIBaeTCs 0OLEMHBIM TUPOTIPUBOIOM?

[TpuBoA, B COCTaB KOTOPOTO BXOAUT IUAPABINUECKHI MeXaHU3M, B KOTOPOM KUIKOCTh
HaXOJUTCS IO, JaB/IEHUEM, U B KOTOPOM UMEEeTCsI OZIH WK OoJiee TUAPO/BUraTe IeH;

[TpuBoA, B COCTaB KOTOPOTO BXOJUT LIeHTPOOEXKHBIN HACcoC;
IIpuBozA, B cOCTaB KOTOPOro BXOZAT Komrpeccop u [IBC;

[puBO/, UCMONB3YIOLUM TMPOAVHAMUUECKYIO CHUTY B KaueCTBe ABWKYILLEM.
Ne 3 Kako#i Hacoc npeAnouYTUTebHO UCII0Ib30BaTh B KaueCTBe HacoCa MOJIUTKY JJIs
3aMKHYTOT'O I'M/IpaB/IMueCKOro KOHTypa?
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

[ITecTepénHBIY;
LleHTpOOEXKHBIN;
PapnianbHO-TOPIIHEBO;

AKcuanbHO-TIOPIITHEBOMH.
Hanuune kaBUTal[M MOYKHO OTIPeJe/TUTh 10 C/Ie/[yIOLHM ITPU3HaKaM:

KaBepHbI Ha IITOKe TUAPOIWIUH/IPA;
LlapanuHbl Ha IITOKe TUAPOLIUIUH/PA;
I'mapopriHaMuUeCcKye CU/Ib B 30JI0THUKOBOM pacIipe/iesiuTerie;

ABTOKO/EOaHNS THZAPABTUUECKON CUCTEMBI.
[poccenbHoe yripaB/ieHWe THPONPHUBOJOM UMeeT CJielyIOIIHii HeZJ0CTaToK:

Ype3MepHbIN HarpeB KUJKOCTH TIPH [ITUTE/TLHOUM paboTe;
Heo6xoauMOCTb a/jaliTUBHOM CHUCTEMBI YIIpaB/IeHHs;
Oco6ble TpeboBaHNS K POU3BOAUTENIBHOCTH HACOCA;

YcoKHeHre CUCTeMbI TUTaHUs TUApOCHUCTEMBI.

[nist peltieHyst 00paTHOM 3a/jau MaHUTIY/IITOPA MaTPHILIA YAaCTHBIX TIepe/JaTOYHbIX
OTHOIIIeHUM J CBA3LIBAeT?

Ckopoctit V 1 0600111eHHBIe CKOpoCTH Q;
Haripagsttolirie KOCUHYChI Z ¥ 00paTHbIe MaTpHIiibl M;
Cunbl U MOMEHTHI;

Yckopenus A ¥ IIPOINOPLMOHA/IBbHBIE BIKeHus H.

ITpu BEIOOpE TIPHBOZA C HAUOOJTBIIE SHEPTOEMKOCTBIO C/Ie/lyeT B IIePBYIO Ouepelb
paccMoTpeTh?

TH/paB/Idye CKUi TPUBO/;
MTHEeBMaTHUe CKUH MPUBO/;
3JIeKTPOTIPUBOI;

MeXaHWuue CKUM TMMpUBOA.

Kaxkoit MpUBOL HauboJee NMPUMEHUM IIpU MTPOEKTUPOBAHWK dBTOMATUUECKUX
CHUCTEM B XMMHUUEeCKOM HpOMLI]_L[J'IEHHOCTI/I?

[THeBMaTUYe CKUM;
TTHEBMOTH/[PAB/TUE CKUT;
3/1IeKTpUYeCKUL;

ruapaBianye CKUI.
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Ne 9 OHepreTUyecKasi yCTAHOBKA [I/1s IPUBO/Ia MEXaTPOHHOM CHCTEeMBbI BLIOMpAeTCs B
COOTBETCTBUM C KPUTEPUAMU:

MHWHHMaAJ/IbHas paC‘—IéTHaSI MOILIHOCTGb IIpU MUHUMYME FaGapI/ITOB;
MdKCHMaJIbHOE 6LICTPOAEI>'ICTBHQ 6e30THOCUTEJILHO MOIITHOCTH;
MaKCHMaJ/IbHO BO3MO>XKHasA MOIITHOCTD IPU AOITY CTUMBIX ra6apmax;

HauboJIbIIIast CKOPOCTh BpaIlleHus Basia.
Ne 10 UTO He BXOAUT B OCHOBHBIE MapaMeTPhl, XapaKTepU3YIOIUe COCTOsSIHHAE BO3AyXxa [/
MHEBMOCHCTEM?

[1noTHOCTE BO3yXa;
CopeprkaHue TBEPIbIX UaCTHLI;

CogeprxaHue macia;

Bnarocopgepyxanue.
IICK-2.4
Bonpocbl omkpbimozo muna:
Ne 1 UTo Takoe rayluresn?
Ne 2 Kakuie ¢yHKI[MM BBITIONHSET THEBMOS/IEMEHT?
!
L

Ne 3 Kakuie ¢yHKI[UM BBITIONHSIET ITHEBMO3/IEMEHT?
Ne 4 Kakuie ¢yHKI[MM BBITIONHSIET ITHEBMO3/IEMEHT?
Ne 5 Yto n300pa’keHO Ha KapTUHKE?
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Ne 6

A/l

Ne 7 711 yero B ruipoccTeMax MpUMeHsIeTCs CIBOEHHBIN I'M/[p03aMOK?
Ne 8 Kakoti rupoarinapar UMeeT Takoe yCJIOBHOe 0003HaueHue?

Ne 9 CxeMa Kakoro yCTpOMCTBa MOKa3aHa Ha PUCYHKe?

T -

Ne 10 Yto 0603HaueHO 1UGPoH 4 U /I Uero 3TO YCTPOWUCTBO Mpe/jHa3HAUEHO?
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Ne 1

Ne 2

% ;E, o
{\3 1%3/ |

Bonpocbl 3akpbimozo muna:
PekomeHj0BaHHas1 MPaKTUKOW Be/IMUMHA TlepeMeLleHUi 1TMHOX0J0BbIX
THEBMOLIUIUHAPOB?

(11-20) D;
(8-10) D;

(21-25) D;
(26-30) D.

Kakue 13 noka3saresieii Hai&>KHOCTH SIBJISIFOTCS 00s13aTe/TbHBIMU TTPU KOHCTPYHUPOBaHUN
CUCTeM TIPHUBOJOB?

cpeziHsisi HApabOTKa /10 0TKa3a, PUBOJAIIAS K OTIACHBIM TIOCIeACTBUAM;
cpeziHsisi HapabOTKa /10 0TKa3a, MPUBOASILIAst K TIOMHOM IoTepe paboToCcrocobHOCTY;

cpe/iHsis HapaboTKa /10 0TKa3a, MPUBO/IIast K TIOIHOM roTepe paboToCocoOHOCTH
YaCTH UCTIO/THUTETBHOW CUCTeMbI TIPUBO/A;

cpeziHsist HapaboTKa /10 0TKa3a, MPUBO/SIIast K cO0sM paboThI CUCTEMBI SHEPTOMUTAHUS
TIPUBO/IA.

YcnoBHbIe 300paXKeHUsT KAKHUX THPOATapaToB MOKa3aHbl?

CreBa — 3X-7IMHENHBIH, a, CIpaBa, 2X-JIMHeHHBIN pelyKLIMOHHbIe K/araHbl;
OpvHaKoBbIe pelyKIIMOHHBIE KIaTlaHkbl;

OpvHakKoBbIe peJyKIIMOHHbIE KJIarlaHkbl;

CrneBa — 3X-MHeHbIH, a, ClIpaBa, 2X-JTMHeHHbIA PeryisaTophbl OTOKY.

|
i
———

3
.
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No 4

Uro 310?
Kakoti s/ieMeHT 0003HaueH nudpori 2?

JaTtuvk pacxofia, BCTaBKa MarHUTHOTO MaTepuana (2);
[Jatuvk maBneHust BCTaBKa MarHUTHOTO MaTepuarna (2);
Harumk pacxoga, qucbananc (2);

[HaTtuvk 06péMa, HeMeTanIMYecKas BCTaBKa.
Ne 5 Uro 370 Takoe U I7ie yCTaHABIUBAETCS B TUPOCUCTEME?

JlaTuMK ypOBHSI, yCTaHaB/IMBAEeTCs Ha KpBbILIKe THApobaka;
JlaTuvK faB/ieHrs1 yCTaHaB/IUBAETCs Ha KPBIILIKe Mac100aKa;
JlaTuMK 371eKTPOITPOBOJHOCTH Mac/a, yCTaHaB/IMBAETCs Ha KPBILIKe THApobakKa;

,ﬂaT‘-II/IK 3arpsi3HeHus Maci/ia B r1z1,qpo6aKe, YCTaHABJ/IMBA€TCA B nmoboM MecTe 3Toro Haka.

i :‘
e q
Ne 6 YTo MOXKHO CKa3aTh O MHEBMOpPACIIPe/ie/IuTee, UMEIOIeM Takoe 0003HaueHue?

5/2, MOHOCTaOM/TBLHBIH, C IPSIMBIM 37IEKTPOYTIPAB/IEHHEM;
5/2, MOHOCTaOU/IbHBIMN, C HEMPSIMBIM 3/IEKTPOYIIpaB/IeHHEM;
5/2, MOHOCTaOM/TBHBIN, HOPMAJIbHO OTKPBITHIH, C 37IeKTPOYIIpaB/IeHHeM;

5/2, MOHOCTaOUIBLHBIN, HOPMATBLHO 3aKPLITHIN, C 3/IEKTPOYTPaBIEHUEM.
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—

Ne 7
f?
— . N
1= oe—a>14—<=0
UemMy paBeH CUTrHaJI Ha BBIXOZje JIOTUYeCKOro K/araHa?
1;
0;
Y,
-1.
Ne 8

Al A

ITpu nogavye MUTaHMSA Ha JIEBBIN 37IEKTPOMarHAT HAYHETCS BBIZIBYDKEHMe IITOKa. Kak
TOBeIET ceOst IIITOK, eCJTH B CepeJJUHe X0/ia MMUTaHKe IeKTPOMarHUTa OTK/TFOUUTCS?

[TpopomKUT Mef/ieHHOe BBIZIBIDKEeHUeE, TIOKa He IOWAET 0 KOHIlA XOAa;
OcTtaHoBUTCS U OyIeT y/iep>XKUBaThCA JJAB/IEHUEM B TOM TOJIOKEHWH, T7le 0CTaHOBUJICS;
HaunéT BTSIrMBaThCS, OKA He AOHAET [0 TTOJTHOCTHIO BTSIHYTOTO TTOJIOKEHUS;

Cuna JaB/ieHUs Ha TIOPLIHE YHaEeT /10 HYJsl, IITOK OCTaHOBUTCS WK Oyaer
repeMelaThbCs TI0f JeHCTBHEM CUJIbI TSDKECTH U BHEIITHUX CHJI.

Ne S Kakoe petictBue BbimonHseT uuauHap 2.0 Ha 2 u 3 wiare, coryiacHo guarpamme "Ilar-
[Tepemelienue"?

Ha 11are 2 ero 1mrok BBIIBHUI'A€TCs, 4 Ha Ildre 3 - BTATUBAETCA,
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O)kuzaeT kKoMaHbl OT LuuHApa 1.0;
He aBuraercs;

Ha miare 3 ero mITOK BBIZIBUTAETCS, a Ha 11are 2 — BTSITUBAETCS.

1 2 3 4 5=1

1

1.0
0
1

20
0 1

Ne 10 Kakoe ycTpoiicTBo 0603HaueHo ru¢poii 27?

Iaruuk oOpaTHOM CBA3M TI0 MOJIOKEHUIO TIOPIIHS TUAPOLUINH/IDA;
[poropLivioHa bHBIN K/araH;

I'napoupnsAp;

BHEKTPOHHbIﬁ YCUINUTEJTb.
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