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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)

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
KopotkoB EBrenuii bopucoBuy, K.T.H., I0L€HT, JOLIEHT

[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
NH®OPMAIIIOHHBIE YCTPONCTBA MEXATPOHHBIX 1 POBOTOTEXHUYECKHNX
CHUCTEM

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.5 — crocobHoCThL MPOEKTUPOBATL, MMPOrPpAMMHMPOBATH, OTIAXKWBATb W HACTPAWBATH JJ/IEKTPOHHLIE
6JI0KH U MHKDPOIIPpOLIeCCOPHBIE CUCTEMBI YIIPpAB/JI€HUA Me€XaTPOHHBIMUA U pO60TOTeXHI/Iq6CKI/IMI/I crucreMaMu

@DOpMHUPOBAHUIO KOMIIETEHLIUH CTY)KHT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.5

3HAHUA:

Ha YypOBHe TMpeJCTaBleHUI: O COCTaBe, TPHHIUNAX [AeHCTBUS, YCTPONCTBE, XapaKTepHUCTHKaX
3JIEMEHTOB U YCTPOWUCTB MH(POPMALIMOHHOTO 06eCcrieueHu st MeXaTPOHHBIX ¥ POOOTOTEXHUUECKUX CUCTEM;

- Ha YPOBHE BOCIIPOM3BEIEHHS: PACUETHLIX CXeM, allTOPUTMOB (DYHKI[MOHUPOBAHMS;.

- Ha ypOBHE TIOHMMaHWsI: TIPOIIeCCOB Mpeobpa3oBaHus WH(OPMALH, B3aUMOCBSI3M WH()OPMAIMOHHBIX
YCTPOWCTB ¥ CHCTEMbI YTIPAB/IEHHS;;

YMeHUs:

- TeopeTrueckue: pa3paboTaTh pacueTHbIE CX€MbI, MAaTEMAaTHUECKHUE MOJIE/TH, COCTAB/IATh aTOPUTMBI U
MporpaMmel 06paboTKH W3MepUTeIbHOM MH(OPMALIMKU JATUUKOB ¥ CeHCOPHBIX YCTPOUCTE;

- IlpakThueckue: BBIOpAaTh THUIOpa3Mep [AaTUHWKOB, UYBCTBUTEIBHBIX 3/IEMEHTOB U CEHCOPHBIX
YCTPOWCTB, pacCUMTaTh WX TapaMeTphbl, pa3paboTaTh CXeMy BK/IIOUEHHSI B MEXaTPOHHOE YCTPOMCTBO,
MpPOM3BeCTH 00pabOTKY U3MepUTeLHON UHGbOPMAINY;;

HABbIKU:

peliath 3aJaud OOHApy)KeHUs OOBEKTOB, TMOAYUEeHUs W3MepHUTeNbHOW WHGOPMAIUM, ONpeaessaTh
OpUEeHTALIMIO, TIPOBOAWTD OTMI03HABAaHUE U UCCJIe[JOBAHUE;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna MTH®OPMAIIIOHHBIE YCTPOVICTBA MEXATPOHHBIX U
POBOTOTEXHUYECKHNX CUCTEM siBisieTcst AUCLUTUIMHON YacTH, GOpMHPyeMO#l yUaCTHHKaM#

o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, TporpamMMebl MO/ITOTOBKY 110 HaripaesieHnto 15.03.06 MexampoHuka
u pobomomexHuKa.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTUYECKUM MpofoskeHreM gucuuriivH:  OU3UKA,
JJIEKTPOTEXHUKA U JJIEKTPOHUKA, ®PU3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKMN,
BBICIITASI MATEMATUKA, TEOPETUUYECKAS MEXAHUKA.

Copep>kaHue OUCLMIVIMHBI SIB/IsSIeTCS OCHOBOM AJisg ocBoeHus aucuuiuiviH: KOHCTPYUPOBAHUE
MOJYJIEM MEXATPOHHBIX ¥ POBOTOTEXHUYECKHMX CHUCTEM, TIIPUBO/bI
MEXATPOHHBIX ¥ POBOTOTEXHMUYECKHMX YCTPOHMCTB, OJJIEKTPUUECKUE W
IT'MAPAB/IMYECKUE ITPUBO/IbI POBOTOTEXHUYECKHNX CUCTEM.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — croco6eH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U O0IenH)KeHepPHbIe 3HAHWSI, METO/[bI
MaTeMaTUyeCcKOro aHanr3a U MOZIe/IMPOBaHKs B ITPOQeCCUOHAILHOM [1esITeNTbHOCTH
e TICK-1.5 — CniocobeH poeKTHpOBaTh, MPOrpaMMHPOBATh, OTJI&KUBATh U HACTPAUBATh S7IEKTPOHHbIE

0JI0KU U MUKPOIIPpOLIeCCOPHBIE CUCTEMBI YIIPpAB/JI€HUA ME€XaTPOHHBIMUA U pO6OTOTeXHI/Iq6CKI/IMI/I
CuCcTeMaMu



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

KYPC
CEMECTP
BCEI'O
BCETO
Jlekuuu
JIaGopaTopHbIii
NPaKTHKYM

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1.5

Paszpen 1. OcHOBHBIE IOHATHSA U onpefe/ieHus. 1.1. Po6oToTexH1Ka, MexaTpOHHKa 1
uHdopmarLoHHoe obecrieuenue. 1.2. Obiiiee NOHATHE O UYBCTBUTE/IBHBIX /IeMeHTaXx,
3 5 JlaTurKax, MHPOPMALIMOHHBIX CUCTeMaX MeXaTPOHHBIX U POOOTOTEXHWUECKHX cucTeM. 1.3. 12 4 4 0
IpuMepbI IPHMeHeHHst Pa3/IMUHbIX JATYMKOB B UCTIOHUTE/ILHBIX YCTPOHCTBAX MEXaTPOHHBIX
1 poborotexHuueckux crucrem (MYMuPC).

Pazpen 2. laruunku TYMuPC. 2.1. TTonsTue garunka. Knaccudukaips, XxapakKTepUCTUKA U
riapameTpsl fjaTurkoB. Crienuueckre TpeboBanus K garunkam UYMuPC. [laTunku B
MHTerpajlbHOM UCIO/IHEHUH, «MHTe/I/IeKTyaiu3aLus» JaTuukos. 2.2. [TepsuuHble

3 5 n3MepuTe/bHbIe peobpasoBares. OyHKLUs Mpeo6pa3oBaHNsi, UyBCTBUTETbHOCTh 21 9 4 5
npeo6pasosaress. 2.3. [TorpenHoCTs H3MepUTeNTBHBIX TIpeobpasopareieil. CucTemMaTHiecKie,
NpOrpeccupyloiye, cyyaiiHble MOrpelHOCTH JaTYMKOB. 2.4. [IuHaMHUuecKue CBOiCTBa
M3MepHTe/IbHbIX TIpeobpa3soBaresieil. Bu/ibl HHEpIIMOHHOCTeH, YaCTOTHbIE XapaKTePHCTUKH,
9KBHBa/IEHTHbIE 3/IEKTPHUECKHe cxeMbl peobpasosareneit UYMuPC.

12

20

Paspen 3. Kunecrernueckue farduku. 3.1 /IaTuKy M0I0KeHUsI ¥ TiepeMelljeHus].
3.1.1./laTurKy KMHeCTeTHYeCKHe, Pe3UCTHBHbIE, 3/1eKTPOMAarHUTHbIe, MHAYKIMOHHEe. 3.1.2.
JlaTYnKHM 3/1eKTPOMallHHbIe: Pe30/IbBephl, CelbCHHbI, Pe/lyKTOCHHBI, MH/YKTOCHHBI,
pacTpoBble 3/1eKTPOMAarHUTHbIE JaTUMKK NosoxeHus. 3.1.3. PoTos/1eKTpuyecKue: 23 9 4 5
PpacTpoBble,IMITy/IbCHbIE,KO/|0Bble ONTHUeCKHe AaTYKKH, Npelyu3nuonHble O/IIT,
udpakLuoHHbIe, UHTepdepoMeTpuueckue. 3.2/laTurku ckopocTu: 3.2.1TaxoreHeparopsl,
TaXoreHepaTopkl MOCTOSHHOIO TOKA, aCHHXPOHHBIE TaXxoreHepaTopsl. 3.2.2.I'MpocKon1yeckue
JlaTYMKM yIia ¥ ckopocTtu. 3.2.3. MOMC faTuiKu CKOPOCTU U YCKOPEeHUsl.

14

20

Paspen 4. laTUMKH JUH CKHUX Be. . Ch. THbIe cucTtembl UYMuPC.
.1..[JaTYMKK JUHAMUUeCKUX BeJIMUMH: Mbe303/1eKTPUYeCcKye; MarHUTOYTIpyTHe;
3/71eKTpOCTaThuecKue (EMKOCTHBIE); 3/1eKTpOMarHuTHbIe. 4.2 Ha3HaueHHe CHIOMOMEHTHBIX
cucrem /CC/, Tpe6OBaHUsI K HUM, HCIT0/Ib30BaHHE CHIOMOMeHTHOH HHdopMauiu B UYMuPC.
4.3.. CtpyKTypHble U HH(pOpMaLOHHbIe cxeMbl CC, CHCTEMBI C O/JHOKOMITIOHEHTHBIMHU 1

3 5 MHOTOKOMITO-HEHTHBIMK CH/IOMOMEHTHBIMH JIATYMKAMH, OPraHK-3aLiysi CeHCOPHOM 06paboTKu 22 12 8 4
CBfI3M B CUCTeMax pe-TY/UPOBaHus CUibl. 4.4. CUIOMOMEHTHBIe JaTUMKH, UX
KOHCTPYKTHB—HbI€ CXeMbI, XapaKTePUCTUKH, TlapaMeTpbl, MO-TPELIHOCTH, COTpPsKeHHe C
BBIYMC/TUTE/bHBIM YCTPOICTBOM. 4.5. A/IrOpUTMBbI 06paGOTKI CHIOMOMEHTHOH MH-
(opmari. AropuTMBI ONPOCA JJATUMKOB, MOUCK 0OBEKTOB, BBIITOJTHEHHE TeXHOIOTHYeCKHX
orepa—Luii C UCI0/Ib30BaHHeM CHJIOMOMEHTHOIT MH(pop—MaLuu. 4.6 [TOHATHe O TaKTHIIbH.

10

20

Paspen 5. laTuuku nHGOPMALMK 0 BHEIIHUX BO3/leHCTBHUAX. 5.1. XapakTepucThku
3 5 JIOKaLMOHHBIX cucTeM. CBeTosoKarop. JlasepHast jTokauus. 5.2. IToHsithe o HabmoAaTessx 30 17 14 3
CLieH ¥ CHCTeMax TeXHUUeCKOro 3peHust. [laTunku n3obpaxkenit. O6paboTka BU3yasbHOM
uHbopMaLuu. 5.3. D/IeKTPOMarHuTHasi J10KaLysl.

13

30

Bcero 3a 5 cemecTp 108 51 34 17

57

100

Bcero no gucHuIInHe 108 51 34 17

57

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne Homep n HanMeHOBaHue pas3jena

Tema /1a00paTOPHOro MPAKTHKyMa
n/n JMCIIMILTAHbI

O0Bem,

ayp,.
JacoB

I/ICCJIE,Z[OBEIHI/IG CeJIbCHHOB. MCCJIE,Z[OBEIHI/IG

1 |Pasgen 2. Maruuku UYMuPC.
BpallaroUxcs TpaHC(OPMaTOpOB.

WccnenoBanue mpeobpa3oBarers yrom-

2 |Pasgen 3. KuHecTteTnueckue JaTUuKH.
(haza-kof,

Paszpen 4. laTunku MHaMUYeCKHAX Be/TUYMH.

Wccnegoadue U3MepuTesss MOMeHTa
CuiomoMeHTHBIe cucteMbsl MYMuPC. A p

Pazgen 5. JaTumku nHdopmaryu o BHelHUX  |VcciieioBaHMe aKyCTHYeCKOTO CEHCOPHOTO
BO37IeHICTBUSAX. yCTpONCTBa

Bcero 3a 5 cemecTp

17

3.3. CamocrosTenbHas pabdora crygenrta (CPC)

Ne | Homep u HauMeHOBaHUe pasjena

Copiep)xaHue y4e0HOro 3ajaHnus
n/n JUCIMILTHHBI Aep y A

Oo0neMm,
4acoB

N3yueHue nipelyCMOTPEeHHBIX MPOrPaMMOii
Pasgen 1. OcHOBHBIE OHATHS U Y PEAY P porp

orpeJiesieHusl.
JuTeparype.

IUJAKTUUeCKUX eUHUI] 110 JIEKIIUSIM U peKOMeHyeMou

6

27110




2 |Pasgen 2. Harunku UYMuPC. W3yueHue nipeyCMOTPEHHBIX POrpaMMOM 12
IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMoun
smureparype. [ToAroToBKa K JIeKLUSAM.
Paszien 3. KuHecTeTnueckue W3yueHue nipelyCMOTPEHHBIX POrPaMMOM 5
3 IUJaKTUUYeCKUX eJUHUL] 110 JIEKLIUSIM Y peKoMeHayemou| 14
[laTUMKU. TepaType.
Pazpen 4. laTuvku fuHaMuyeckrx |VI3yueHue npeAyCMOTPEHHBIX IPOrpaMMOit
4  |BesiuvH. CUJIOMOMEHTHbIE CUCTEMBI |AUJaKTUUeCKUX eJUHUL] T10 JIeKL[1sIM U pekoMeHyemoii| 10
NyYMuPC. JiaTeparype.
Pasen 5. JlaTanKy MHGOPMALH 0 W3yueHue nipelyCMOTPEHHBIX POrpaMMOi 5
5 . NUJAKTUUeCKUX eJUHUL] 110 JIeKLUSIM U peKoMeHayeMou | 13
BHELIHUX BO3J€NUCTBUSIX.
JuTeparype.
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1 (2|3 4 |5 6 7 |8 9|10 11|12 13| 14 |15|16 17
5 Bp34 | |JIP| BP34 | (4P| BP34 | |JIP| AP JIP BP3[ AP | mud. 3au.
YcnoBHble 0003HAUEHUS:
¢ TP — npiarHoCTHYecKas pabora;
e BP3/I — BonpocCkI 0 pasgeny;
o JIP — naboparopHasi pabora;
e nud. 3au. — AuddepeHIIIPOBAHHBIN 3aUeT.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYIEHTOB MPOBOJUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYeCKasi pabora;
BOIIPOCHI TI0 pa3zeny;
nabopatopHas paboTa.

HpOME)KyTO‘lHaH dTTeCTalus ITPOBOJUTCA B (popmax:

mrddepeHITMPOBaHHBIN 3aUeT.

27110




5. YYHEBHO-METO/JUYECKOE 1 UTHOOPMAILIMOHHOE OBECIIEYUEHUE

TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

10.

B. B. CensakuH. . KomnbtotepHoe 3peHne. AHanu3 u 06paboTka n3obpakenuit. CaHkT-ITetepOypr:
Jlanb, 2021, 551. pec.

. B. 1. BaBunos, C. 1. Tumorenkos, A. C. TuMoIieHKOB. . MUKPOCHCTeMHBIe AaTUUKU (pr3UUeCcKuX

BesmmunH. MockBa: Texnocdepa, 2018, 3. pec.

. [. ®opcaiir, XK. IToHc. . KommbioTepHoe 3penue. CoBpeMeHHbIH noaxoz,. M.: Bunbsmc, 2004, 3. pec.
. E. B. Kopotkog, FO. B. JIbiuaruH. . YyBCTBUTE/IbHBIE 37IEMEHThI CEHCOPHBIX YCTPOHCTB POOOTOB.

CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2015, 371. pec.

. E. B. Kopotkog, }O. B. JIeruarus. . CUCTeMbl TEXHUUECKOTO 3peHHs] pOOOTOTeXHUUECKUX CHCTEM.

CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.

. P.T. I)xekcoH. . Hosetitie gatuuku. M.: Texnocdepa, 2007, 3i1. pec.
. P.T". I)xekcoH. . HoBetinme gatuviku. M.: Texnocdepa, 2008, 45 3k3.
. C. A. BopoTHHKOB. . TH(hOpMaI[MOHHbIE YCTPOWCTBA POOOTOTEXHUYECKUX cUcTeM. M.: 3a-Bo MI'TY

uM. H. 3. Baymana, 2005, 351. pec.

. C. A. BopoTHukog. . IHopMarroHHbIe yCTpoiicTBa poboToTexHnueckux cucreM. M.: M3a-so MI'TY

uM. H. 3. BaymaHna, 2005, 6 3K3.
FO. A. Xykos, E. B. Kopotkog, 0. B. JIbuarut. . IHpopMaljioHHbIe YCTPOICTBa U CHCTEMBI.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 51 3k3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1.
2.

B. M. IlTapanos, E. C. ITonumyxk, H. /1. Kowesoii. . Jaturku. M.: Texnocdepa, 2012, 3 3ks.
k. ®paiizen. . CoBpemenHble faTuvku. M.: Texnocdepa, 2005, 3 3k3.

5.3. Ilepuognueckue U3fiaHusL:

1.

,Z[EIT‘—II/IKI/I U CHUCTEMBI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOUMBIX /ISt
OCBOEHMsI TUCLIUII/TUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1.
2.

3.
4.

http://e.lanbook.com/ — 3BC JlaHb;;

https://repository.library.voenmeh.ru/jspui/ — 6ubmoreka BI'TY "BOEHMEX"; — ®dyHiamMeHTa bHast
oubmoteka BI'TY «BOEHMEX» um. [1.®. YcTHHOBa];

https://urait.ru/ — Obpa3oBaresbHast iardopma «HOpaiit». 1715 By30B U CCY30B.;;
http://e.lanbook.com/ — 3BC Jlanb; https://urait.ru/ — O6pa3oBarensHas ardopma «HOpaiiT». st
BY30B U CCy30B.; https://repository.library.voenmeh.ru/jspui/ — snekTponHast oubnoreka "Boenmex";
ITporpammHoe obecrieuenre — PyHaameHnTanbHas onbmuoteka BI'TY «BOEHMEX» um. [1.D.
YctuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1.
2.

https://rusneb.ru — HarjuoHanbHast 3/1eKTpoHHast oubsmmoreka (HIB);

https://cyberleninka.ru/ - HayuHas 3nekTpoHHas 6ubroTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1.

2.

3.

Texakcrept — MIHQOPMaIMOHHBIH TIOPTaI TEXHUYEeCKOTO pPeryiupoBadus: Hopmbl, mpaBwiia, CTaHAApPThI
P®;

http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

http://www.consultant.ru/- KoncynsrauTtIImoc- nHdopMaliioHHbIN TTOpTas IMpaBoBoi HHGMOpMAaI[HH.

5.5. TIporpamMmMHOe obecrieueHue:

1.

Matlab 2015a SP1.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
NH®OPMAIIMOHHBIE YCTPOUCTBA MEXATPOHHbBIX 1 POBOTOTEXHUYECKUX CUCTEM

AnHoTanusa paboueii nporpaMMsl

JuctunHa NH®OPMAIIMOHHBIE YCTPOHCTBA MEXATPOHHBIX n
POBOTOTEXHUUYECKUX CUCTEM sBaseTcs AUCHUIUIMHOW YacTH, (hOPMHPyeMOM ydaCTHHKaAMH
o0pasoBare/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl IOATOTOBKM 110 HarpasieHuto 15.03.06 MexampoHuka
u pobomomexHuka. JTUCIUTTMHA peanu3yeTcsa Ha Qakyabsrete M VMIHGOPMAI[MOHHBIX U YIIPABJSIONIAX CUCTEM
BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadeapoit U8 CUCTEMEBI TTPMUBOOOB, MEXATPOHUKA U
POBOTOTEXHUKA.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.5 crioco6HOCTH TIPOEKTUPOBATh, IPOrPAMMUPOBATh, OT/I&XKHUBATh U HACTPaMBaTh 3/IeKTPOHHbBIE OJIOKU U
MHKPOTIPOL|eCCOPHBIE CUCTEMBI YITIPaB/IeHUs] MEXaTPOHHBIMHU U POOOTOTEXHIUUECKUMH CUCTEMaMH.

CopeprkaHre JUCLIATUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MPUHLIATIAME JIeHCTBUS, YCTPOWCTBOM,
XapaKTEePUCTUKAMKM  3JIEMEHTOB UM CUCTeM HMHMOPMAI[MOHHOTO obecreueHrss pPOOOTOTEXHMUECKHX U
MeXaTPOHHBIX CHCTeM, C OCHOBaMM pacueTa OCHOBHBIX THIIOB /IaTYMKOB, CIOCOOAMHM WX COTPSDKEHUS C
crCcTeMaMH yTpaB/jieHusi poO0TaMH ¥ MeXaTPOHHBIMU CHCTEMaMH, C HOBBIMH TEXHOJIOTHSIMHA U 3ieMeHTaMH
VH(POPMALMOHHO-U3MePUTE/TEHBIX CUCTEM B POOOTOTEXHUKE U MeXaTPOHHUKE.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TJUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e BOMPOCHI 110 paszeny;
e jyaboparopHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbli pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHrta (57 4).
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IIpuioxenue 2

. K paoueii mporpaMme AMCLUILUIHHbI
NH®OPMALIMOHHBIE YCTPOUCTBA MEXATPOHHbBIX 1 POBOTOTEXHUYECKUX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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.

HaumeHoBaH#e paboTbI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. OcHOBHbIE IOHATHS U ONpeAe/IeHuUs.

N3yuenue rpesyCMOTpeHHBIX
MpOrpamMMoit JUAaKTHYeCKUX eJUHUL] 10
JIEKLIUSIM U DPeKOMeH/lyeMol iTeparype.

k. @paiigen. . CoBpeMeHHble JaTuvku: M.:
TexHocdepa, 2005 (r71. 1)

C. A. BopoTtHuKOB. . TH(pOpMaloHHBIe
yCTpO#CTBa poOOTOTEXHUUECKUX cUCTeM: M.: M31-
Bo MI'TY um. H. 3. Baymana, 2005 (1. 1)

B. M. [Ilaparnos, E. C. ITomumyk, H. /1. Kommeso#. .
[Haruvku: M.: TexHocdepa, 2012 (r. 1)

. ®opcaiir, XK. [Toxc. . KomnbroTepHoe 3peHue.
CoBpemeHHbIH TIoaxo: M.: Buibsmc, 2004 (t1.1)
B. [. BaBunos, C. I1. Tumomenkos, A. C.
TumoleHKoB. . MUKpOCUCTeMHbIe JaTUUKU
¢usnueckux BesmunH: MockBa: TexHocdepa, 2018
(m1. 1)

E. b. Kopotkos, FO. B. JIbluaruH. .
UyBCTBUTe/IbHBIE 5/IeMEHThbl CEHCOPHBIX YCTPOWCTB
poboros: CIT6.BI'TY "BOEHMEX" uwm. []. ®.
YctuHoBa, 2015 (171.1)

B. B. CensHkuH. . KoMmbsrotepHoe 3peHue. AHanus
u 06paboTka u3obpaxeHuii: CaHkTt-IleTepOypr:
Jlanb, 2021 (rn. 1)

P. I. IxekcoH. . Hoseiimmue gatuuku: M.:
Texuocdepa, 2007 (r1.1)

MIPOrpaMMOoi JUIaKTUYeCKUX eUHUL] IO
peKOMeHJyeMOi1 JiuTeparype.
[NogroroBka K JEKLUAM.

Wroro no pa3geny 1 8
Pazpen 2. latunku TYMuPC.
N3yuenue ripesiyCMOTpPEHHBIX P. I. I)xekcoH. . Hosefirmme gatuuku: M.: 12

Texnocdepa, 2008 (2)

IO. A. )Kykos, E. B. KopoTkos, 0. B. JIbiuarus. .
WHbopmalivioHHbIe yCTPOHCTBA U CUCTEMBI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2017 (2,3)

C. A. BopoTtHuKOB. . TH(popMaloHHbIe
yCTpOMCTBa poOOTOTEXHUUECKUX cUCTeM: M.: M37-
Bo MI'TY um. H. 3. Baymana, 2005 (2)

E. b. Kopotkos, O. B. JIbiuarus. . CucreMsl
TeXHUYeCKOT0 3peHHst POOOTOTeXHUYe CKUX
cuctem: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2015 (2)

P. I. I)xekcoH. . Hogeliiue gatuuku: M.:
Texnocdepa, 2008 (2,3)

1O. A. )ykos, E. B. KopoTkos, O. B. JIbiuarus. .
WHdopmalivioHHbIe yCTPOHCTBA U CUCTEMBI:

12
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CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcruHosa,
2017 (3)

Wroro no pasgeny 2

12

Pazgen 3. KuHecreTuueckue AaTdyuKH.

N3yuenue ripefycMOTpPeHHBIX
MpOrpamMMoit TUAAKTHYeCKUX eJUHUL] 110
JIEKI[USIM U PEeKOMEeH/IyeMoli TuTeparype.

C. A. BopoTHuKOB. . VIHdopMaliMoHHbIe
yCTpoiicTBa pob0TOTeXHUUECKHX cucTeM: M.: M3a-
Bo MI'TY um. H. 3. Baymana, 2005 (4)

E. B. Kopotkog, FO. B. JIbiuarus. . CucreMbl
TEXHUUECKOT0 3peHusi p0OOTOTeXHUYeCKUX
cuctem: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2015 (2)

P. I. I>xekcoH. . HoBefimve faTumky: M.:
Texuocdepa, 2008 (3)

14

Wrtoro no pasgeny 3

14

Paspen 4. laTuvku JuHaMu4ecKux BenyuH. CuinomomeHTHBIe cucteMbl TYMuPC.

W3yuyenue rpesyCMOTpeHHBIX
MpOrpamMMoi JUAAKTHYeCKUX eJUHUL] 110
JIEKL[MSIM U PeKOMeH/IyeMoii TuTeparype.

1O. A. Xykos, E. b. Kopotkos, FO. B. JIpiuaruH. .
NudopmaliiioHHble yCTPOMCTBA U CUCTEMBI:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTuHOBa,
2017 (2)

C. A. BopotHukoB. . VIHdopMaliMoHHb1e
yCTpoiicTBa pob0TOTeXHUUECKUX cucTeM: M.: M3a-
Bo MI'TY um. H. D. Baymana, 2005 (5,6,7)

E. B. Kopotkog, FO. B. JIbiuarus. . CrucreMbl
TEeXHUUYECKOT0 3peHHsT POOOTOTEXHUYE CKUX
cuctem: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2015 (1)

10

Wrtoro no paspeny 4

10

Pazpen 5. laTunky HHGOpPMaUy 0 BHELIHUX BO3/efCTBHUAX.

N3yuenwue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTUYEeCKUX eTUHUI] 110
JIEKL[SIM U PEeKOMeH/lyeMOli TuTeparype.

IO. A. )ykos, E. B. KopoTtkos, 0. B. JIbiuyarus. .
WHdopmaiivioHHble yCTPOKCTBA U CUCTEMBI:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2017 (2,3)

E. b. Kopotkos, FO. B. JIeuarus. . Cuctemsbl
TEeXHUUYECKOTO 3PeHHsT POOOTOTEXHUYECKUX
cuctem: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2015 (3)

C. A. BopotHukos. . MHdopMaloHHbIe
yCTpOMCTBa poOOTOTEXHUUECKMX cucTeM: M.: U3a-
Bo MI'TY um. H. 3. baymana, 2005 (6,7)

13

Wroro no pasgeny 5

13

13
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
VH®OPMALIMOHHBIE YCTPOVCTBA MEXATPOHHBIX 1 POBOTOTEXHUYECKHNX CUCTEM

®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 BOMPOCHI 10 paszeny;

¢ jabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

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.

Bonpocsl no pasjeny
[Tepeuens BOTIPOCOB MO pa3zenam MpuBenéH B Y MK JUCHUTITMHBI

JIaGopaTopHas pabora

ITepeueHb BOTIPOCOR 110 JTaOOpaTOpHLIM paboTam npueegeH B YMK.
KputepueM BbITIOHEHNST PAOOTHI SBSIETCS JOCTOBEPHOCTh Pe3y/IbTaTOB U MPABU/ILHBIE OTBETHI Ha Oo/iee yeM
70% BOIIPOCOB IperoaBare/isi [0 COJePKaHU0 PabOThI.

JuddepennypoBanHblii 3aueT
[Tepeuens Boripocos npuseeH B YMK.
.J1st momyueHust 3auéta He0OXOMMO BBITIOJIHUTE BCe j1abopaTtopHble paboThl ¥ IPAaBUILHO OTBETUTH
nipu otBeTe Oosiee ueM Ha 90% BOTIPOCOB TIperofiaBaresisi -OTINYHO-3auTeHO
nipu otBeTe Oosiee uem Ha 70% BOIIPOCOB MperojaBaTe’isi -XOPOILO-3auyTeHO
nipu otBeTe Oosee uem Ha 50% BOTIPOCOB MperoJaBaTesisi- Y0B/IeBOPUTEIbHO-3auTeHO

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe

<
3aHATHA B & & E
S -
KOHTaKTHOM % n = E g %
N opme TE BE =
o | E o 58| SE& = O
& g HauMeHoBaHue pa3/je/ioB U h ’§ = [ & E oNe)
Q = JUAAKTHUECKUX eJUHUL] &) o = E E, e : S E EB
S "5 §EE g8 =
© H | g BE|Z$ SE=
&) b g x| 8w LN o)
| 2|8 0oa o <
8 & . T
¥ g T
= @)
3 5 Paszpen 1. OcHOBHbBIE IOHATHA H 12 4 4 0 8 10 Bormpocs! no
ompe/e/ieHUs. paszeny
3 | 5 |Pasen 2. Marunxku UYMuPC. 201 9 | 4 | 5 | 12 20 Haﬁ}‘)’fgggg‘*aﬂ
3 5 Pa3zgen 3. Kunecrernueckue 23 9 4 5 14 20 Bomnpoce! no
JaTuUMKH. pasgeny
Pazpgen 4. JlaTyuku JuHAMHUUYeCKHX Ta6oparopHas
3 5 |BesmuuH. CH/IOMOMEHTHBIE 22 | 12 8 4 10 20 560’1‘5
cucrembl YMuPC. P
3 5 Pa3pesn 5. ,Z[aT‘lI/EKl/I uHpopMauu o 30 | 17 | 14 3 13 30 Bonpocei no
BHEIIHUX BO3JeUCTBHSIX. pasgeny
Bcero 3a 5 cemectp 108 | 51 | 34 17 57 100
Bcero no AucIuIUInHEe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-1.5
Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:
KakoBbl 0CHOBHbBIE MPHUHIUILI PA0OTHI JATUMKOB C PE3UCTUBHBIMU TPe0Opa3oBaTesiiMu?
Kaxkue 3a7iauyi pemaroT JaTUHMKK MPOCKaTb3bIBaHUS B pOOOTOTEXHUKE?
KakoBbl 0CHOBHBIE MperMyIi{eCTBa UCI0Ib30BaHMUs ONTUUECKUX JaTYMKOB B CHUCTEMAax
TeXHHUYEeCKOI0 3peHus?
Kakue MeTojbl UCIOMb3YIOTCS /171 KaMMOPOBKA MHOTOKOMITOHEHTHBIX CH/TOMOMEHTHBIX
JIaTUYUKOB?
KakoBbl 0CHOBHBIE MPUHLUITEI PA0OTH BUOPAIIMOHHBIX JATYAKOB?
Kaxkue anroputmbl 06paboTKM BU3yanbHOM MHGOPMALMX UCTIONB3YIOTCS B CUCTEMaxX
TeXHUUEeCKOTO 3PeHUS /ISl pacrio3HaBaHUsl 00LEKTOB?
KakoBbI 0CHOBHBIE MTPUHIUITBI PA0OTHI IaTUMKOB C MHYKTHBHBIMU
rpeoOpa3oBaTesaMu?
Kaxkue hakTopsl BMUSIOT Ha BLIOOP THIIA CeHCOpa [isi KOHKPETHOTO MPUMEeHeHHS B
poOOTOTEXHUUECKOU CUCTEME?
Kakuie MeTo/bl UCTIO/Ib3YHOTCS [J1s TIOBBIIIEHUS] TOUHOCTH U3MEPEHUH B aKyCTHUUE CKUX
CeHCOPHBIX YCTPOMCTBAX?
KakoBbI 0CHOBHBIE MPUHIIUTIBI PA0OTHI U IPUMEHEHUS [JATUMKOB C
TTbe303/1eKTPUUeCKUMU TIpeo0pa3oBaTesiMu?
Bonpocbl 3akpbimoeo muna:
Kakue meToap! 06paboTKy Br3yanbHOU HH(OPMALUK UCTIONB3YIOTCS B CUCTEMaX
TeXHUUEeCKOTO 3PeHUs /ISl pacrio3HaBaHUsl 00LEKTOB B PeaslbHOM BPEMeHH?
- a) MeTtop npeobpa3zoBanust dypre
- b) MeTop rucTorpamMmmel rpaJJueHTOB
- ¢) Metop dunbrparun Kammana
- d) MeTop HelipOHHBIX ceTel
KakoBbl 0CHOBHbBIE MPUHITUILI PAOOTHI ¥ IPUMEHEHUS TaTUYMKOB C UHAYKTUBHBIMHU
nipeobpa3oBaTessiMi B pOOOTOTEXHUKe?
- a) VI3amepeHue TeMmieparypbl, KOHTPOJIb TEIJIOBBIX MIPOLIECCOB
- b) iamepeHue faBreHus, KOHTPO/Ib CUJIbI 3aXBaTa
- ¢) VIamepeHne MHAYKTUBHOCTH, 0OHApY>KeHe MeTal/IndeCcKux 00beKTOB
- d) Vi3mepeHue Bubpaiyii, KOHTPOJIb CTAOUIBHOCTH
Kaxkue hakTopbl BIUSIOT Ha BLIOOP THIIA CeHCOpa [isi KOHKPETHOTO MPUMEHEHUS B
pPOOOTOTEXHUUECKOM CHCTEME U KaK OHU YUUTHIBAIOTCS MPU TIPOEKTUPOBAHKUN?
- a) CTOUMOCTh, TOUYHOCTh, Ha/IEXKHOCTh
- b) Pa3mep, Bec, 11BeT
- ¢) [IpousBoguTenb, CTpaHa MPOUCXOXKAEHHS, TapaHTHS
- d) JdocTynHOCTb, NOMY/ASIPHOCTb, MapKETHHT
Kakue npenmyIriecTBa UMeROT AATUUKK C UH[YKTUBHBIMU TIPe0bpa30BaTe/IsiMU 110
CPaBHEHUIO C eMKOCTHBIMU JIaTUNKAMU?
- a) bonee BbiCOKasi TOUHOCTh
- b) Bonee BbICOKasi YyBCTBUTEILHOCTh K META/UTHUECKUM 00beKTaM
- ¢) bosiee HU3Kas CTOMMOCTD
- d) Bonee mpocTast KOHCTPYKIUS
Kakue MeTo/ibl KCIO/b3YHOTCS /7ist 06pabOTKU IaHHBIX OT aKyCTHUECKUX JIOKAI[MOHHBIX
JlaTYNKOB?
- a) [Ipeobpa3oBanue Pypre
- b) ®unbrpanusa Kaimana
- ) ANropyUTMBI Ha OCHOBE BpeMEHHOM 3a/Iep>KKU
- d) AropuTMBI Ha OCHOBE THCTOTPAMMBbI TPaZIHEHTOB
KakoBbl 0CHOBHBIE MPUHLUITLI PA0OTHI JATUYMKOB C MTbE303TeKTPUYe CKUMH
nipeoOpa3oBaTe/sIMU B YCJIOBUSIX BBICOKUX TEMITEPATyp?
- a) YBenueHVe YyBCTBUTETHBHOCTH
- b) CHwKeHMe UyBCTBUTETBHOCTH
- ¢) CTabuIbHOCTE XapaKTePUCTUK
- d) YBesnMyeHre NOTPeIIHOCTH
Kakue MeTo[b! UCIOMB3YIOTCS [171sT TIOBBILLIEHHUS HaIeXKHOCTH pabOoThI ONITHYE CKUX
JaTYMKOB B YCJIOBUSIX CHJTBHOTO OCBELIEHUS?
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- a) Mcrionb3oBanre GUIBTPOB HA3KUX YaCTOT
- b) Vicnionp3oBaHue Mospu3aliOHHbIX (GHIETPOB
- ¢) Ucnonb3oBanue HQpaKpacHbIX UCTOUHUKOB CBETA
- d) Ucnonb3oBaHue ycuiuTesnel curHaia
No 8 Kakue mapameTpbl yUHTHIBaIOTCS TPY BEIOOpE JaTYMKOB JJIsI CUCTEM TeXHHUECKOTO
3peHust poO0TOB?
- a) Paspernienue, yactora KaZipoB, YyBCTBUTEIBLHOCTD K CBETY
- b) Pasmep, Bec, 11BeT
- ¢) [IpousBopuTenb, cTpaHa MPOUCXOXK/EHHSI, TAPAHTHS
- d) JocTymHOCTb, TIOMY/ASIPHOCTb, MAPKETUHT
Ne 9 Kakue MeTo/ipl KCTIOB3YHOTCS it 00pab0TKY CU/TIOMOMEHTHOM WH(OpMaIUK B
pPOOOTOTEXHUUYECKUX CUCTEMAX?
- a) [Tpeobpa3oBanue Oypne
- b) ®unbrpanusa Kanimana
- ) ANTOpyUTMBI Ha OCHOBe HeHPOHHBIX CeTelt
- d) AropUTMBI Ha OCHOBE THCTOTPAMMBI TPaZIIEHTOB
Ne 10 Kakue npeumyliiiecTBa UMeOT JaTUMKU C TeH30pe3UCTOPaMU 10 CPaBHEHUIO C APYTUMHU
TUTIAMU CHJIOMOMEHTHBIX [JaTYMKOB?
- a) BrIicOKasi TOUHOCTh U YYBCTBUTETHHOCTh
- b) Hu3kast CTOMMOCTB ¥ TTPOCTOTa KOHCTPYKLIAU
- ¢) Bricokasi ycTOMUMBOCTE K BHEIITHUM BO3/€HCTBUSIM
- d) BeicTpasi peakijusi Ha U3MeHeHUs

17



