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1 Tlesn, 3a1a4u U VIAHUPYeMBbIe pPe3yJabTAThI 00y4eHHs M0 JUCUHUILINHE

K ocHOBHBIM menasiMm ocBoeHusi aucuuIiUiMHbl «lIpoekTupoBanre OeCHUIOTHBIX
BCTPAUBAEMbIX CHCTEM POOOTHU3UPOBAHHBIX OECIUIOTHBIX KOMIUIEKCOBY» OTHOCUTCS:
e (dopmupoBaHHe Yy  CTYJICHTOB  HaBBIKOB  KOMaHJHOW  paboOTHI,
CaMOCTOSITENILHOM pabOThl HaJ MPOEKTOM, a TAaKXKe IMJIAHUPOBAHUS CBOETO
BPEMEHH;  MPOCKTHPOBaHHE  OCCHHIOTHBIX  BCTPAMBAEMBIX  CHUCTEM
POOOTU3UPOBAHHBIX OECITUIOTHBIX KOMILIEKCOB;
® 3aKpeIUICHHE MOJIyYaeMbIX B CEMECTPE 3HaHUH M HaBBIKOB Ha MPAKTHUKE,
e (opmupoBaHHE B3aUMOCBSI3€EH, TIOJy4aeMbIX B CEMECTPE 3HAHUI U HABBIKOB
C U3yYCHHBIMU paHee;
® [OATOTOBKAa  CTYJIGHTOB K  JESATEIbHOCTU B  COOTBETCTBUH  C
KBAJIM(DUKAIIMOHHON XapaKTEPUCTHUKON MarucTpa.

K ocHOBHBIM 3aa4aM JUCHUIUIAHEI OTHOCSTCS:
® O03HAaKOMJICHHE CTYyJ€HTa C OCHOBHBIMU JTallaMd MPOECKTUPOBAHUS
OCCIUJIOTHBIX BCTPAaMBAEMBIX CHCTEM POOOTH3MPOBAHHBIX OCCIUIOTHBIX
KOMILICKCOB,
® O03HAKOMJICHHME CTYJICHTA C OCHOBHBIMHU MOHATHUSMH MPU MPOCKTUPOBAHUS
OCCIUJIOTHBIX BCTPAMBAEMBIX CUCTEM POOOTU3UPOBAHHBIX OECHUIOTHBIX

KOMIIJIEKCOB.
e (QopMmupoBaHue y CTyJ€HTa HaBbIKa MPABUJIBLHOIO MOAXOJa K
MIPOEKTUPOBAHUIO OECIUIIOTHBIX BCTPanBaEMBbIX CHUCTEM

pO6OTH3HpOBaHHI>IX OCCITUIIOTHBIX KOMIIJICKCOB.

K 0CHOBHBIM IIaHHPYeMBbIM pe3yJIbTaTaM 00y4eHHsI OTHOCSTCS:
® CIOCOOHOCTh OpraHM30BBIBATH W  PYKOBOAUTH pabOTON  KOMaHBbI,
BbIpa0aThiBasi KOMAaHAHYIO CTPATETUIO MJis JOCTHXKEHHS MOCTaBICHHOU
LEJIH;
® CIOCOOHOCTh OCYIIECTBIIATH COOp © MPOBOAUTH aHAIU3 HAy4YHO-
TeXHUYEeCKON uH(popmaly, 0000IIaTh OTEYECTBEHHBIM M 3apyOexHBIH
OTIBIT B 00JIACTU CPEACTB AaBTOMATU3aLIMU U YIIPABJICHUS.

O6yuenue no maucuumuinae «lIpoexkTupoBanue OECIUIOTHBIX BCTPAWBAEMBIX
CUCTEM pOOOTH3MPOBAHHBIX OECHWJIOTHBIX  KOMIUIEKCOB»  HAalpaBiI€HO Ha
(dbopMupoBaHUE y 00YUAIOIIUXCS CIEAYIOINX KOMITETEHIIUH:

Ko u HauMeHOBaHUE KOMIIeTeH it NHankaTopbl 10CTHXKEHUS
KOMIETEeHIIHH
YK-2 — cnocoOHocTh pazpabareiBath 1 | YK 2.1.00yuaromuiicas 3HAET:
pealin30BbIBaTh MPOEKTHI, * 0COOEHHOCTH BOCHPUSTHUS U
OpraHU30BbIBATh U PYKOBOJUTH nepepadoTku nHpOpMaIuu
paboToit KOMaH/IbI, BEIpaOaThIBas YEJI0BEKOM-0IEPATOPOM
KOMaHAHYIO CTPATEruto NS rpaduuecknx 0ObEKTOB,
JOCTHKEHHUS IOCTABJIEHHOM LIeJIN VYK 2.200yuaromuiics YMEET:




* TIOJB30BATHCS HAYYHOU
OMOJIMOTEKOM, B T.4. Pa3JIMUHBIMU
KaTajoramu;

VYK 2.3 obyuarommiics BJIAJIEET:

* METOJaMHU MPOEKTUPOBAHUSA U
COBEpIIICHCTBOBAHUS MTPOLIECCOB
(cmoco0oB, MPUEMOB, AJITOPUTMOB)
B3aMMO/JICHCTBUS ONIEpaTOpa 1
rpaduyeckoro unrepdeiica
CHUCTEMBI.

TIK-1. ABromMarn3anus ¥ MeEXaHHU3ans
MIPOU3BOJICTBEHHBIX MPOIIECCOB
MEXaHOCOOPOYHOTO MTPOU3BOCTBA

HUIIK 1.1. 3Haer: MeTOAbI
MCCJICI0BAHUS U U3MEPEHUS TPYIOBbIX
3aTpar; OCHOBBI ICUXO()U3UOIOTUH,
TUTHCHBI U SPTOHOMUKHU TPY/a; TPUHITUTIBI
BBIOOpA CPEJICTB aBTOMATH3ALUU U
MEXaHHU3aIMH 3TAIOB MPOU3BOICTBEHHBIX
MIPOIIECCOB; TEXHUUYECKHUE XaPaKTEPUCTUKH U
(GyHKIIMOHATIbHBIE BO3MOKHOCTH
MIPOTPaMMHBIX CPEJICTB aBTOMATU3AIUU 1
MEXaHHU3aIMH 3TANOB MPOU3BOICTBEHHBIX
MIPOIIECCOB; MOPSAIOK U METO/IbI TPOBEICHUS
MAaTEHTHBIX UCCIIEIOBAHUI; CPENICTBA
TEXHOJOTHYECKOI'0 OCHAIIICHUS,
KOHTPOJIbHO-U3MEPUTEIIbHBIE TIPUOOPHI U
WHCTPYMEHTBI; HOpPMATUBHO-TEXHUUECKUE U
PYKOBOJSIINE JOKYMEHTHI 10 0(hOPMIICHUIO
KOHCTPYKTOPCKOM TOKYMEHTAIIUU; BUIbI
KOHTPOJIS U UCTIBITAHUM CPEJICTB
ABTOMATH3aIlMH U MEXaHU3AIINH; METOIbI
WCIIBITAaHUH, TIPABUJIA U YCIIOBUS
BBITIOJTHEHUS paboT; IpaBUiia pa3paboTKu
[IPOEKTHOM, TEXHUYECKOU,
TEXHOJIOTMYECKOM U 3KCILTyaTal[MOHHOU
JIOKyMEHTaIuU

HIIK 1.2. YMeeT: BEISBIATE
MaTepualbHbIe U UHPOPMAIIUOHHBIE CBS3H
MEXIy 000pyI0BaHHEM, pAOOUYNMHU
MeCTaMH, CTPYKTYPHBIMHU €AMHUIIAMHU
MOoJpa3IeNICHU, MoIpa3AeICHUIMHI
OpraHu3aluy;

aHAJIM3UPOBATH PE3YJILTATHI 3aMEPOB
BPEMEHU; BBIIOIHATh NATEHTHBIH MOKUCK,
0030p HAYYHO-TEXHUYECKOU TUTEPATYPHI O
Cpe/ICTBaM M CUCTEMaM aBTOMAaTH3aIluu U
MexaHu3amuu; GopMyITHupOBaTh
MIPEIOKEHUS TIO AaBTOMATH3AIIUN U




MEXaHU3aI1H; YCTaHABJINBATh HCXOHBIE
JAHHbIE JUIS IPOBEICHUS POCKTHBIX U
OTIBITHO-KOHCTPYKTOPCKUX paboT; BEIOUPATH
MOJIEII CPEJICTB aBTOMATH3AIUU U
MeXaHU3aIlK; Ha3HA4YaTh TPEOOBAHUS K
CpeICTBaM aBTOMATH3aIlMHA U MEXaHU3AIINY;
0OpPMIISTh TEXHUYECKOE 3a/IaHUC;
0(QOPMIIATH MHCTPYKIIMU MO HKCIUTyaTaI|H,
TEXHUYECKOMY OOCITY’)KUBAaHUIO 1 PEMOHTY
HIIK 1.3. Baageer: MeTo1aMu:
aHaIM3a 000PyIOBaHMS, IPOTPAMMHBIX

CPE/ICTB, CPEACTB TEXHOJIOTHYECKOTO

OCHAIIICHUS, CPEIICTB U3MEPECHHUS, TIPUEMOB U

METO0B pa0OThI, IPUMEHSIEMBIX TIPU

BBITTOJIHEHUH [TPOU3BOICTBEHHBIX

MPOIIECCOB; ONPEACICHHUS MATCPUATLHBIX U

MH(POPMALIMOHHBIX CBS3EH MEXKIy

obopynoBaHueM, pabouyuMu MECTaMHU,

CTPYKTYPHBIMH €IMHUIIAMH TIOJIPA3/ICICHUH,

MOJIpa3/IeICHUSIMU OpTraHU3aINH;

MIPOBEJICHUS MTATEHTHBIX MCCIICIOBAHUN;

pa3pabOTKU NPEIOKEHHI TT0 BHEAPEHHIO

aBTOMATH3allUU ¥ MEXaHU3aIUH

MIPOU3BOJICTBEHHBIX IIPOIIECCOB

MEXaHOCOOPOYHOTO MPOU3BOACTBA; cOOpa

MCXOJIHBIX JTAHHBIX ISl TIPOBEICHHS

MPOEKTHBIX U OMBITHO-KOHCTPYKTOPCKUX

paboT; COCTaBIEHUS TEXHUYECKUX 3aaHUN

Ha pa3paboTKy CPeJICTB aBTOMATHU3ALUHU U

MeXaHU3al1H TPOU3BOICTBEHHBIX

IPOIIECCOB; MOMCKA U BEIOOpA MPOrpaMMHBIX

CpPEeZICTB aBTOMAaTHU3aI[1H TPOU3BOICTBEHHBIX

MIPOIIECCOB;

* TOATOTOBKU TEXHUKO-IKOHOMHUYECKUX
000CHOBaHMN YPPEKTUBHOCTH BHEAPEHHUS
CpEeICTB aBTOMATH3AIMH U MEXaHU3aIHN
IIPOM3BOJICTBEHHBIX MPOLIECCOB;
pa3paboTKu UHCTPYKIIHIL 110

9KCILUTyaTalluu U pCMOHTY CpCACTB
aBTOMaTu3alu 1 MCXaHHU3alluu

2 MecTo IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JluciumimHa OTHOCHTCS K 00s3aTeiabHOM yacTu Onoka bl «/lmcummianHb
(MomymIn)».

JlucuumimHa B3aMMOCBSI3aHA JIOTUYECKU M COAEPKATEITbHO-METOAUYECKHU CO
BCEMHU OCTAIBHBIMU JUCHUIUIMHAMHU U TipakTukamu OOII.



3 CTpykrypa u coaepkaHue TUCUUILIHHBI

OOmiass TPyA0eMKOCTh JUCIUILUIMHBI COCTaBiIseT 4 3adeTHbIX eauHuibl (144
yacoB).4

3.1 Buabl yueOHoii padoThbl M TPY10€eMKOCTh

3.1.1 Ounas popma obyueHus

Ne Koimuect | CemecTpbl
n/n Bup yueOHoI padoThI BO 1
4acoB
1 | AyauTtopHble 3aHATHSA 68 68
B Tom uucre:
1.1 | Jlekuuu 18 18
1.2 | CeMuHapckue/MpakTUUECKUE 3aHATUS 16 16
1.3 | JIaGopaTopHbIe 3aHITHS 34 34
2 | CamocTosiTesibHasi padoTa 76 76
B ToMm uucie:
2.1 | [ToaroToBKa K MPakKTHYCCKUM
3aHATHAM
2.2 | TectupoBanue
3 | [IpomeskyToUHAasi aTTeCTAIUS
DK3ameH
Hroro: 144 144

3.2 TemaTnueckuii NJIaH U3y4YeHUs] TUCUUILIMHBI

3.2.1 Oynas opma 00yueHus

TpynoemkocTsb, yac

N
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1.1 | Tema 1. Brenenue. [TpuHummnst
18 6 12
nosieta coBpeMeHHbIX BITJIA.
1.2 | JlabopatopHas pabota Nel.
CucTteMbl TUIAHUPOBAHUS
MOJIETHOTO 3a/IaHUs. AJITOPUTM 23 11 12
dbopMUpOBaHUS TIOJIETHOTO
3a/IaHusl.




1.3 | Tema 2. IlpennonerHas
noaroroska BITJIA. 26 6 8 12

1.4 | JlabopaTopnas paborta Ne2.
[TpenmosieTHas MOATOTOBKA

BIIUTA. Ilocnenonernoe 23 1 12
obciyxkuBanue bITJIA.

1.5 | Tema 3. HopMmaTHBHBIE aKThl,
peryaupyrolre UCroib30BaHue
BIUIA B BO3nymIHOM
IPOCTPAHCTBE.

28 6 8 14

1.6 | JJabopaTopnas pabora Ne3.
[TprnoOpeTeHne HaBBIKOB
ynpasienus bITIA B 26 12 14
aBTOMATHYECKOM,
M0JIyaBTOMaTUYECKOM U PYYHOM
pexuMax.

HUroro 144 18 16 34 76

3.3 ConepxaHue TUCHHUIINHBI

Tema 1. Beenenue. [Ipunuuns! nonera copemeHHubix BITTA.
1. Beenenne. Ilpunmunsl mnonera coBpemeHHbIX BIUJIA, cucremsl
KOOpAMHAT, opranbl ynpasieHus: BITJIA
Ynpasisromue Cuibl © MOMEHTBI.
OcHoBbl ycTpoiictBa coBpeMeHHbIX BIIJIA. V3mbl u arperatel BIUIA.
4. CucreMsbl IJIAHUPOBAHUS MOJETHOTO 3a7aHusl. AIroput™M (HOPMHUPOBAHUS
IIOJIETHOTO 33/IaHUS.

w N

Tema 2. [Ipennonernas noaroroska bITJIA.
1. IlpeanonetHas noaroroska BIUIA.
2. Tlocnenonernoe oocmyxuBanue BITJIA.
3. Ilpuobperenne HaBbikoB ynpasineHusi bBIIJIA B aBTOmMaTtuueckowm,
MOJIyaBTOMaTUYECKOM U PYYHOM PEXKUMAaX.

Tema 3. HopmaTuBHBIE aKThl, peryinupyromue ucnoiab3oBanue BIIJIA B
BO3JIYIIIHOM [TPOCTPAHCTBE.
1. HopMatuBHBIE aKThl, peryiupyromue ucrnonb3opanue bIUIA B
BO3JIYIIIHOM [TPOCTPAHCTBE.
2. TloBenenue nmpu HEMITaTHON cUTyanuu npu ynpasienuu BITJTA.
3. OdopmieHne TOKyMEHTALUHU AJIs y4eTa MOJIETOB.

3.4 TemaTnkKa CeMUHAPCKUX/TIPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHIA

4.4.1 CemuHapckue/paKTUYECKHUE 3aHATHUS




Tema 1. Beenenue. [Ipunuuns! nosiera coBpeMeHHbIx BITJIA..

1.1 Broanoe 3anstue. [Ipuniumnel nmosiera coBpeMeHHbIx BITJIA, cucteMbl
KOOpJUHAT, opransl ynpasiaeHus bBIIJIA. VYmopaistomue cuibl u
MOMEHTHI. M3yuenue npuniumnos nosieta BITJIA, oCHOBHBIX CTEleHEN
CBOOOJIbI, CHUCTEMBI KOOpPJIMHAT, YIPABISIONME CHJIBI U MOMEHTHI
neicteyronme Ha BITIA.

1.20cHoBhI ycTpoiicTtBa coBpemeHHbIX BITJIA. ¥V3nel u arperatsr BITIA.
V3ne1 u arperatel, coctaBHble yactu BIIUJIA , xonctpykuus BITIA,
BHJIbI BAHTOMOTOPHBIX I'PYIII, 3JIEMEHTHI U cXeMbl uTtanus bITIA.

1.3 Cuctempl  TUTAHMPOBAHWUS  TOJETHOTO  3adaHus.  AJITOpUTM
dbopMHpOBaHUS ~ TIOJETHOTO  3a/IaHMS. OCHOBHBIE ~ METOBI
IUTAHUPOBAHMS TOJIETHOTO 3aJaHus, Hanboiee BOCTPEOOBaHHBIC
MPOrPAaMMHO-ANIIAPATHBIE KOMIUIEKCHl IUIAHUPOBAHUSI  TOJIETHOTO
3amanna Maiieix BITJIA.

Tema 2. ba3oBoe yCTpOWCTBO M MOJy4YeHHUE HABBIKOB Tpu pabore ¢ BITJIIA
Pa3JIMYHbBIX BUJIOB.
2.1TIpenmonernas  moxarotoBka  BIIJIA.  Heobxomumbiii  KOMILIEKC
npouenyp, npoBoaumbix ¢ BIIJIA mnepexn HadamoM BBITOJTHEHUS
IIOJIETHOIO 3a/1aHUsl, OCMOTP TEXHUKU HA MPEAMET BHEIIHUX ITOJIOMOK U
nedexrtoB. [IpoBepka v kaTuOpPOBKA TaTYUKOB NIEPE BHUICTOM.
2.21Tocnenonetnoe ooOcmyxuBanue bBIIJIA. HeoOxoaumplii KOMITIEKC
npouenyp, npopoaumbix ¢ bBIIJIA mocne BBINONHEHHS MOJETHOTO
3a/1aHus, OCMOTP TEXHUKHU Ha MPEAMET BHEIIHUX MOJIOMOK U JI€PEKTOB.
2.3[lpuoOperenne HaBeikoB ympaBieHus bIIJIA B aBTomaTHueckowM,
MOJTyaBTOMaTUYECKOM UM PYy4YHOM pexumax. OrpaboTka >3JIE€MEHTOB
yOpaBJ€HUs] C PEKUMOB C Ppa3HOM CTENEHBIO CTaOWIM3aLUU
POCTPAHCTBE MYJIBTUPOTOPHOIO ammapara, padoTra C JaT4UKaMu
rJI00aJbHOTO W MECTHOTO TO3UIIMOHUPOBAHUS, TMWJIOTUPOBAHUE B
peXHME MPAMONM BHAUMOCTH U C NPUMEHEHHUEM JUCTAHIMOHHBIX
METOJI0B BU3yaJIbHOI'O KOHTPOJIA IOJIETA.

Tema 3. HopmaTuBHBIE aKkThl, peryinupyromue ucnoiab3oBanue BJIIIA B
BO3IYILIHOM MIPOCTPAHCTBE.



3.113yueHue akTyaabHbIX METO/IOB MOAA4YU JOKYMEHTOB JJIS 3aHATHSL BO3IYIIIHOTO
npoctpaHcTBa B PD u ux nepeuns, Cpoku nojay, padora ¢ peryJupyronmmMu
opraHamu.

3.211oBenenue npu HeMITaTHOW cuTyanuu npu yrpasieHun bITJIA. Buss
HEIITaTHBIX CUTYyallUi 10, BO BpeMsI M TTOCe BbINoJHEeHUs B3yeta bILIA,
MPaBWIbHBIN MOPSAIOK pearupoBaHus Ha HEIITATHBIC CUTYAIlMH, OTPab0TKa
HABBIKOB MOBEJICHUS MMPHU HEIITATHBIX CUTYAIUSX.

3.30¢opMneHne JOKYMEHTAIMH JIJIs1 ydeTa 1mojieToB. [lopsmok peructpanuu
anmapaTtoB B P®, xiaccudukaiys BUI0B 110 pa3MEPHOCTH 3aIIPETOB Ha TOJIET 110
kiaccy maccol bIUIA.

3.4.2 JIabopaTopHbIe 3aHATHS

JlaboparTopnas paGora Nel. CucreMbl NIIaHUPOBAHUA TOJETHOTO 3aJIaHUS.
Anroput™ GOpMUPOBAHUS MOJETHOTO 3aJaHUS.

JlabopaTropnass padora Ne2. Ilpeanmonernas mnoxaroroBka  BIIIA.
[TocnenonerHoe obcmyxuBanue BITJIA.

JlabopaTropnasi padora Ne3. [Ipuobperenue HaBbikOB yripaBieHus BIIJIA B
aBTOMATHYECKOM, NIOJIyaBTOMAaTUYECKOM U PYYHOM pEKHUMaX.

TemMaTnka KypCcOBBIX IPOCKTOB (KYpPCOBBIX padoT)

KypcoBbie paboThl HE PETyCMOTPEHBI.

4  YyeOHO-MeTOaAMYECKOE U HH(POPMAITUOHHOE 00ecTiedeHue

4.1 HopmatusHbie 10KyMeHTbI 1 'OCThI

1. I'OCT 2.102-68 — Enunas cucrteMa KOHCTPYKTOPCKOW TOKYMEHTAIlUU
(ECKD). Bunpr u KOMILIEKTHOCTb KOHCTPYKTOPCKMX  JOKYMEHTOB:
MEXTOCyIapCTBeHHbIM cTaHmaptT: pnara BeegeHuss 01-01-2019/ denepanbHoe
areHTCTBO M0 TEXHUYEeCKoMy perynupoBanuio. — M.: Crangaptuadopm, 2007. — 16
C.

4.2 OcHOBHaf JIUTEpPATYypa

1. Adanacwes ILI1., Bepkun 10.B., I'ony6es U.C., 'ony6kos E.I1., I'yceiinoB
A.B., psixonoB /[I.A., Ky3un C.K.,. Kyauuenko B.®, MaTteeenko A.M.,
Tamkees JI.JI., Typkun UK., SAukeBuu FO.M. OcHOBBI yCTPOICTBA,
MIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MPOU3BOACTBA JIETATEIbHBIX alllapaToB
(IMCTaHIIMOHHO MWJIOTUPYEMbIe JieTaTelbHble annapatsl). [log pen. W.C.
lNony6esa u 10.U. SAnkeuya. - M.: M3n-8o MAMU, 2006. - 528 c.

2. Adanacswes ILII., T'ony6es 1.C., HoBukos B.H., ITapadecs C.I'.,

Typxun N.K. becnunoTHeie netarenbHblie annapaTbl. OCHOBBI YCTPOWCTBA U
¢bynaknuonuposanus. [lox pen.U.C. IN'onybesa, UK. Typkuna. - M3a. Bropoe,
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nepepaboTanHoe u onosHeHHoe - M.: 2008. - 656 c.

4.3 JlonoiHUTEILHAS JIUTEpaTypa

1. Mangen, T. Pa3zpaborka momws3oBarenbckoro uwHTepdeiica / Mannmen T. -
Mockaa : IMK Ilpecc. - 416 c. (Cepus "lns nporpammuctoB") - ISBN 5-
94074-069-3. - Texkcr : snextponnbit // DbC "KoHcynbTanT cTyneHnra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN5940740693.html

4.4 JnekTpoHHBbIE 00pa3oBaTe/bHbIE PeCypPChl

«TpéxmepHoe MOJIEJIUPOBAHUE B CAIIP»
https://online.mospolytech.ru/course/view.php?id=710

4.5 JIMueH3M0HHOe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
o0ecmeuyenue
1. Kommac-3D v21 win BelILe
2. Blender (cBoGo1HO pacnpocTpaHseMbIii ITaKeT)

4.6 CoBpemMeHHbIe IpodeccHOHATbHBIE 0a3bI JAHHBIX U HHPOPMAIHOHHbIE
CIPABOYHbIE CHCTEMbI

1. CnpasouHo-tipaBoBas cucteMbl «Koncynprantliroc: Hekommepueckas
UHTEpHET-Bepcus hitps://www.consultant.ru/online/

2. Od¢unnanbHbIi MHTEPHET-TIOPTAJ IIPaBOBOMU uH(popMaun
http://pravo.gov.ru

3. Poccuiickas HaumonanbHasg oudauoreka http://www.nlr.ru

4, OBC «YHUBEpPCUTETCKAS oubnmoTeka OHJIAHY
https://biblioclub.ru/index.php

S. EnnHoe okHO moctyma k oOpa3oBaTenbHbIM pecypcam DenepanbHbIN

nopTan http://window.edu.ru
6.  Hayunas snextponnas oubnuoteka http://www.elibrary.ru
7. Poccwiickas rocynapcTBeHHas onbarorexa http://www.rsl.ru

MartepuajJibHO-TeXHHYECKOe o0ecrneuyeHune

4.7 TpeGoBaHusi K 000pPY10BAHMIO ¥ MOMEIIEHUIO J1JIsl 3AHATHI

JIekuMOHHBIE 3aHATHS JOJDKHBI TMPOBOAMTBCS B  CHEUUATM3UPOBAHHBIX
ayJIMTOPUSIX C KOMIUIEKTOM MYJbTUMEAUNHOTO 00OPYIOBaHUS W/WUIM JTOCKOM st
3anmucel MarepuanoB. Ywucio pabouux MeECT B AyAUTOPUU JOJDKHO OBITh
JIOCTATOYHBIM JIJ1s1 00€CTIeUeHUsI MHAUBUYAIbHON PabOThl CTYACHTOB.

CeMmuHapckue 3aHSATUS JODKHBI TPOBOJAUTHCA B CHEIUAIM3UPOBAHHBIX
ayJIMTOPUSIX C KOMIUIEKTOM MYJbTUMEAUNHOTO 00OPYIOBaHUS W/WUIM JTIOCKOW st
3amucel MarepuanoB. Ywucio pabouux MeCT B AyAUTOPUU JOJDKHO OBITh
JIOCTATOYHBIM JIJ1s1 00€CIIeYeHUsI MHAUBUYAIbHON pabOThl CTYACHTOB.
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4.8 TpeGoBaHusl K NPOrpaMMHOMY 00ecTieYeHUI0

Jlis  BbIMONHEHHUsT JaOOpaTOpHBIX pPabOT W CaMOCTOSTENBHOM pabOTHI
HEO0OXOMMO CJIEAYIOIIee TPOrpaMMHOE 00CCTICUCHHE:
1. Microsoft Windows 10, Microsoft Visual Studio Professional 2017 -
Microsoft DreamSpark, subscriber id: 1204033694,
2. Oducupie npunoxenus — Microsoft Office 2013(wmm Hmxke) - Microsoft
Open.

5 MeToanueckue peKoMeH AU

5.1 MeToanyeckue peKOMeHAAIUM ISl IPenoaaBaTeisi 0 OPraHu3anun
00y4eHus

1. Ilpy MOATOTOBKE K 3aHATUSIM CIEAYEeT TMPEeABAPUTEIbHO MpopadboTaTh
MaTepuasl 3aHATHs, MPEAYCMOTPEB €ro Inojadyy TOYHO B OTBEACHHOE IS
3TOro Bpems 3aHsaTus. CieayeT MoAroTOBUTh HEOOXOAMMBIE MaTepHallbl —
TEOPETUUYECKHUE CBEACHMS, 3aAaun U Ap. IIpu nmpoBeneHun 3aHATHS CIEqyeT
KOHTPOJIMPOBAaTh IMOJadyy MaTepuajla W PELICHUE 3aJaHuil C y4eTOM
y4e0HOT0 BpEMEHH, OTBEACHHOIO JJIsl 3aHATHUS.

2. I[lpu mpoBepke pabOT W OTYETOB CIEAYeT VYUUTHIBATh HE TOJIBKO
NPaBUIBHOCTDh BBINOJHEHUS 33JaHUl, HO M ONTHMAJIbHOCTH BBIOPAHHBIX
METO/IOB PEIEHUS], IPABUIIBHOCTD BBITIOJIHEHUS BCEX €r0 IIaroB.

5.2 MeTonnquKne YRazaHuda OJist oﬁyqaloumxcn 10 OCBOCHHUIO JUCHUIIIMHDBI

N3ydenne NUCIUIIIMHBI OCYIIECTBIIIETCS B CTPOTOM COOTBETCTBUU C IIEJIEBOM
YCTaHOBKOM B TECHOM B3aMMOCBSI3U C YUE€OHBIM IJIAHOM.

B npornecce camocToATENbHOM pabOThl CTYEHTHI 3aKPEIUIAIOT U YIIIyOJIIOT
3HAHUS, TIOJIyYEHHBIE BO BPEMS ayJIUTOPHBIX 3aHSATUN, TOTOBATCS K MPOMEKYTOUHOM
aTTeCTalluM, a TaKXe CaMOCTOSITEIbHO M3Y4aloT OTHEJIbHbIE TEeMbl Y4COHOM
POTPaMMBL.

Ha 3aHsaTugX CTYJIEHTOB, B TOM YHUCJE MPEANOojararoiyx MNPaKTHYECKYIO
JEATEIIbHOCTh, OCYIIECTBIISCTCS 3aKpeIyieHWe IOJYyYeHHBIX, B TOM 4YHCIE€ U B
MpoIIECCe CaMOCTOSATENIbHONW paboThl, 3HaHUU. Ocoboe BHHMaHHE oOpamiaercs Ha
pa3BUTHE YMEHMI W HaBbIKOB YCTAHOBJICHUS CBSI3M IIOJIOKEHHM TEOpUH C
poeCcCUOHANTEHOMN NESITENIbHOCTHIO OyAYIIETrO CreIuaIncTa.

CamocrosiTennbHasi paboTa OCYHIECTBISIETCS UHIMBHIyaIbHO. KOHTpOIB
CaMOCTOATENLHOM pabOThl OpraHU3yeTCs B IBYX (popMmax:

* CAMOKOHTpOJIb U CAMOOLICHKA CTYAECHTA;

* KOHTPOJIb CO CTOPOHBI IIpernoaaBaresiell (TEKYIUd U MPOMEKYTOUHBIN ).

Tekymuidi  KOHTPOJNb  OCYIIECTBISIETCS. HA  ayAUTOPHBIX  3aHATHSX,
MPOMEXKYTOUHBII KOHTPOJIb OCYHIIECTBIISIETCS Ha 3ayeTe W/ MM DJK3aMEHE B
NMCbMEHHOM (YCTHOM) (popMe.

KpurepusiMu oOueHKH pe3yJbTaTOB CaMOCTOSATENbHONM paboOThl CTyJIEHTa
SABJISIFOTCSL:

* YpOBEHb OCBOEHUS CTYIEHTOM y4eOHOTO MaTepHala;
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® YMCHHA CTyACHTA MCIIOJb30BATL TCOPCTUUCCKUC 3HAHMA IIPU BBIITOJHCHHH

IMPAKTUYCCKHX 3aaa4,

* c(hopMUPOBaHHOCTH KOMIIETEHIIM;

° O(i)OpMJICHHe mMartcpualia B COOTBECTCTBUHU C TpC6OBaHI/IHMI/I.

6 DoHJ OLIEHOYHBIX CPEACTB

6.1 MeToabl KOHTPOJISAA M OLlEHMBAHUS Pe3yJbTATOB 00y4YeHUs

6.2 lllkana u KpUTEpUM OLIEHUBAHUA Pe3yIbTATOB 00y4eHUsI

YK-2 — cnoco0HOCTDh pa3padaThiBaTh U Peaju30BbIBATH NMPOEKTHI,
OPraHU30BbIBATH U PYKOBOJMTH PadoToii KOMaH/Abl, BLIPA0ATHIBasi KOMAHIHYIO

CTPATEruIo JJIsl JOCTUKEHUS NMOCTABJIEHHOM Len
IIK-1 — cnoco0HOCTHL OCYyLIECTBIATH COOP ¥ MPOBOAUTH AHAJIN3 HAYYHO-

TeXHHUYECKOH MHPOpMALUH, 000011ATH 0TEYeCTBEHHbIN U 3apy0esKHbIH ONBIT B

o0J1acTn CpEACTB aBTOMATHU3AllMA U MCXAaHU3AIIUHA IIPONU3BOJACTBCHHBLIX

MPOLECCOB.
Kpurepuu ouennBanus
Ioka3zaten | omoporosoe
IToporosoe 3HaueHue
b: 3HAYeHHUe
2 3 4 3)
3HAET - OO6yuaromuiic | O0yvatonuiics | O0yuatomuiics | OOy4varonuiics
A JEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
M. 1L 1v ACMOHCTPUPYC | genonnoe YaCTHYHOE TIOJTHOE
paboseit T HoJIHoe COOTBETCTBHE COOTBETCTBHE | COOTBETCTBHC
mporpaMmMbr | OTCYTOTBHC yKa3aHHBIX B yKa3aHHBIX B YKa3aHHBIX B
mucwnms | P 1. 1. 3HaHuUi 1. 1. 3HaHu 1. 1. 3HaHu
o HegoctaroyHo | -1 : R : A .
e JlonyckaroTcs Ho CBobosHO
COOTBETCTBHE | 3HAUUTENIbHBIE | JIOMYCKAIOTCS | ONIEPUPYET
YKa3saHHBIX B | ommbkwy, HE3HAUYUTETbHBI | IPUOOPETECHHBIM
I.1. SHaHuH. IPOSIBIISIETCS € OIIMOKH, Y 3HAHUSIMU.
HEJ0CTAaTOYHOCT | HETOYHOCTH,
b 3HAHUM, 110 3aTPyAHEHUS
pAany pu
roKasarteJiei, AHAJIUTHYCCKHUX
oOydJaromnuiicss | omepanmsix.
UCTIBITHIBACT
3HAYUTETHHBIC
3aTpyAHCHUS
npu

ONIEPUPOBAHUU
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3HaHUAMU IIPH
HX IIEPCHOCC Ha

HOBBIE
CUTYALIHH.
YMEET - | O6yuaroruiic | OGy4arommiics | OOyqaroruiics | OOydarommiics
s HE yMEET JEMOHCTPUPYET | IEMOHCTPHUPYET | AEMOHCTPUPYET
M. 1L 10 W B HEMOJIHOE YaCTUYHOE MOJIHOE
paboseli HEJIOCTATOYHO | COOTBETCTBHE COOTBETCTBHE | COOTBETCTBUE
TMPOTPAMMEL & crenenn yKa3aHHbBIC B yKa3aHHBIC B yKa3aHHBIC B
AMCIHILIHE JIEMOHCTpHUpYE | M.1. yMEHUH. . 1. ymeHuii. 1.1. ymeHui.
bl T yKa3zaHHble B | JlonmyckaroTcss | YMeHus CBoOoaHO
n.l. yMeHusi. | 3HaYUTENbHBIE | OCBOCHBI, HO Onepupyer
OLIHOKH, JOMYCKAIOTCA | IPUOOPETEHHBIM
IPOSIBIISETCS HE3HAYUTEINIbHBI | U YMEHUSIMH,
HEJ0CTAaTOYHOCT | € OLIMOKH, IPUMEHSIET UX B
b YMEHUH, 110 HETOYHOCTH, CUTYaLUsIX
pany 3aTpyJHEHUS MOBBILICHHON
IOKa3aTelieu, pu CJIIOKHOCTH.
OOyyYaloIMiics | aHATUTUYECKUX
WCIIBITBIBACT oTeparusx,
3HAYUTEIIbHBIE | IEPEHOCE
3aTpyIHEHUS yMEHUH Ha
npu HOBBIE,
ONEPUPOBAHUU | HECTAHJIAPTHHIC
YMEHHUSIMH TIPH | CUTYaIUH.
UX MEepeHoce Ha
HOBBIE
CUTYALIHH.
BJAJIEET | O6yuarommiic | O6yuarommiics | OOyuaromuiics | OOyJaromuics
- S HE BJIaJIeeT | B HEMOJIHOM YaCTUYHO B IIOJIHOM
WU B oObeMe BIaJIeeT | BIAJEET o0ObeMe BIajeeT
M. 1L 1U HEJOCTAaTOYHO | YKa3aHHBIMU B | YKa3aHHBIMHU B | yKa3aHHBIMH B
paboueit 1 CTEIECHU m. | m. 1 m. 1
TpOTPaMMBL | praneer WHAUKATOpaMH. | MHAUKATOPaMH. | UHIUKATOPaMHU.
AMCITHTLITHH yKa3aHHbIMU B | Jlomyckarorcs Haspikn CBob60oHO
bl m. 1 3HAYUTENIbHbIE | OCBOEHBI, HO PUMEHSIET
UHAMKATOpaM | OUIMOKH, JIOTIYCKAIOTCA | MOJTyYEeHHbIE
178 IPOSIBIISETCS HE3HAUUTETbHBI | HABBIKU B
HEJ0CTaTOYHOCT | € OIIHOKH, CUTyalusaxX
b BIIJICHUS HETOYHOCTH, MOBBIIIICHHON
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HaBBIKAMH TI0 3aTpyIHEHUS CIIOYKHOCTH.
psiy npu
TIOKa3aTeIeH. aHAJTMTUIECKUX
OOyuaromuiicss | omneparusx,
UCTIBITHIBACT nepeHoce
3HAYUTEIbHBIC | YMEHUI Ha

3aTPyIHECHUS HOBBIC,
npu HECTaHJaPTHbIC
MIPUMEHECHUH CUTYaIlUH.
HaBBIKOB B
HOBBIX
CUTYyalUsX.
IlIxana omeHMBaAHUS Onucanne
OTnn4HO Cpennee 3HayeHue ais Bcex (GOPMHUPYEMBIX HA MOMEHT
IIPOBEJCHUS aTTeCTalldd YPOBHEH KOMIETEHIMH — O.
BrImoHeHbBI BCE BU/IbI y4eOHOM paboTHI,
IpPEAYCMOTPEHHBIE  y4€OHBIM  IIJIAHOM. Crynent

JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB
OpUBEACHHBIM B TaOdMIAX I[OKa3aTesel, ONmepupyeT
NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSMH, HaABBIKAMH,
MPUMEHAET UX B CHUTyallMsSIX IOBBIILICHHON CIIOKHOCTH.
[Ipu »TOM MOTyT OBITH JONYIIEHBI HE3HAYUTEIHHBIC
OIIMOKW, HETOYHOCTH, 3aTPyAHEHUSI MPU aHATTUTUUYECKUX
omnepanusax, IMEpPeHOCE 3HAHWW W YMEHWW Ha HOBBIC,
HECTaHJAPTHHIC CUTYallHH.

Xopoo

Cpennee 3HaueHue aisi Bcex (GOPMHUPYEMBIX HA MOMEHT
MPOBENICHUS] aTTEeCTallUd YPOBHEW KoMmeTeHiuil — 4.
BrinosiHeHsl BCE BU/IbI y4aeOHOM paboTHI,
npenycCMOTpeHHble  ydyeOHbIM  maHoMm.  CrynaeHt
JEMOHCTPUPYET HEMOJIHOE, MPAaBUIBHOE COOTBETCTBUE
3HaHWI, YMEHHUW, HABBHIKOB MPHUBEICHHBIM B TaOIMIIax
nokasaresiei, 1100 eciau TP 3TOM ObUIH JOMYIIEHBI 2-3
HECYIIECTBEHHBIC OITUOKH.

Y IOBIETBOPUTEIBLHO

Cpennee 3HaueHue aisi Bcex (GOPMHUPYEMBIX HA MOMEHT
IPOBEICHUs] aTTeCTallud YpPOBHEW KommeTeHiuil — 3.
BrinosHeHs! BCE BH/IbI y4ueOHOMI paboTHI,
OpenycCMOTpeHHbIe ~ y4eOHbIM  minaHoM.  CrTyaeHT
JNEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM
OCBellleHa OCHOBHAs1, HauboJsee BakHas 4acTh MaTepuala,
HO TIPY 3TOM JIOMYyIlI€HA OJHAa 3HaYUTeNIbHasl OUIMOKa WIH
HETOYHOCTb.

HeynosieTBopuTenbHO

He JOCTUTHYTO IMOPOTOBOC 3HAYCHUC XOTs OBI JJIA OAHOI'O
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ypOBHS  (OpPMHUPYEMBIX HAa  MOMEHT IPOBEICHHUS
aTTecTaluu KommneTeHUuud. He BBIMOJHEH OIWMH WM
Oosiee BHJIOB Yy4eOHOM pabOTHl, MPEAYCMOTPEHHBIX
yueOHbIM TIaHOM. CTYJIEHT JAEMOHCTPUPYET HEMOJHOE
COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB MPUBEJICHHBIM B
TabmuIax TMokas3aTeneid, JJOMyCKaloTCs 3HaYUTeNIbHbIC
OIIUOKH, TPOSABIAETCS OTCYTCTBHE 3HAHWM, YMEHHWIA,
HABBIKOB TO Psy TMOKa3aTelled, CTYACHT HCIHBITHIBACT
3HAYUTENbHbIC  3aTPyJHEHHs TpU  ONEPUPOBAHUH
3HaHUAMHU M YMEHHUSIMU TPH HMX IEPEHOCE Ha HOBBIC
CUTYaIlUH.

6.3 OneHo4YHbIE CpeacTBA

7.3.1 Texymuit KOHTPOJIb
7.3.2 IlpomexxyTOUHast aTTeCTalHs
®OPMA INIPOMEXKXYTOUYHOMN ATTECTAIIMU: DK3AMEH.

[TpoMexyTouHas aTTecTanus 00y4aromuxcs B popme 3K3aMeHa NPOBOIUTCS
10 pe3yJibTaTaM BBIIIOJIHEHUS BCEX BUJIOB YUEOHOM pabOThI, IPETyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JaHHOM IUCUUIUIMHE (MOJYJIIO), IPU ATOM YUYUTHIBAIOTCS
PE3yNbTATHI TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH B T€UEHHE ceMecTpa. OneHka
CTENEHU JTOCTUKEHUS 00YHUarOIIUMUCS TUIaHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 110
JUCUUIUIMHE (MOYJII0) POBOUTCA MPENOAaBaTeNIEM, BEYIIIUM 3aHATHS 110
JUCUUIUIMHE (MOYJII0) METOAOM SKCIEPTHOM olieHKH. [1o nToram npomexyTouHon
aTTeCcTaluy MO AUCHUILIMHE (MOAYIIO) BHICTABISIETCS OLIEHKA «OTIMYHOY,
«XOPOLIO», KYAOBJIETBOPUTEIBLHO» WA «HEYAOBICTBOPUTEIBLHO.

K npomMexyTo4HOM aTTecTalnuy JOIyCKAKTCA TOJIBKO CTYIEHTHI,
BBITNIOJIHUBILIHME BCE BUbI yU€OHOM pabOoThl, IPEeyCMOTPEHHBIE padoyeil mporpaMMoi
10 TACLHUILIMHE COTJIACHO MOJYYEHHOMY 3aJaHHIO C TOCTHKEHUEM IIOPOTOBOTO
3HAYECHUS OLICHKH.

@DOH/1bI OLIEHOYHBIX CPEJICTB MpeAcTaBieHsbl B [Ipunoxkenun k padbouei
IIpOTpaMMe.
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[Tpunoxenue

®OHJI OIEHOYHBIX CPEJICTB MO TUCHUATLIMHE

«IIpoekTnpoBaHue 0eCNUJIOTHBIX BCTPAUBAEMbIX CHCTEM
POOOTHU3MPOBAHHBIX 0ECMIMIOTHBIX KOMILJIEKCOB»

1. KOHTPOJIBHBIE BOITPOCHI K ANCHUIIJIMHE

1) YUto takoe BJIA?

BJIA - 310 GecnmIOTHBIN JIeTaTeNbHBIN anmapar.

2) Kakue Bunbl bJIA 6p1BaroT?

OcHoBHble BuAbl BJIA: camoseTHbIe, MyJIbTHPOTOPHBIE, BEPTOJIETHHIE,

KOHBEPTOIJIaHbI (amnmapaTbl BEPTUKAIBHOTO B3JIETa U MOCAIKH).

3) Kakue criocoObl co3/1aHMs TTOTbEMHOM CHITBI UCTIONB3YIOT BJIA? (oTBET

MOSICHUTE)

ITogpemHas cuiia, co3gaBaeMasi BO3AYIIHBIM BUHTOM; IIOJIbEMHAsI CUJIA,

co3gaBaeMas HaOerarouMM NOTOKOM IIPU B3aUMOJEHCTBUH C
a’pOAMHAMUYECKOMN

MTOBEPXHOCTHIO (B OCHOBHOM Y CAMOJIETOB).

4) Kaxue BUIbI 3JIEKTPOMOTOPOB MPUMEHSIOT B O€CITUIOTHON aBUALlMOHHON

TEXHUKE?

KonnekropHble 1 CHHXpOHHBIE TpeXx(a3Hble OECKOIEKTOPHbIE JBUTATEIH.

5) Hanumute ocHoBHbIE cdepsbl mpumenenus bJIA u criocoObr ux

HCIIOJIb30BaHUSI.

I'eonesus, aspodorocTeMka, KuHeMaTorpadus, HaydHO-UCCIEA0BATEIbCKas

NEeSATEIBbHOCTh, TOPHO-100bIBAIOIIAS TIPOMBIIIEHHOCTb, 1110y U Pa3BJICYEHUS.

6) Kakue maTepuaiibl 1 Kpernexx UCIOIb3yITCs Mpu npou3BoacTee BIIA?

Haubonee pacnpocTpaHeHbl KapOOH, TEKCTOJUT, AIFOMUHUH, 0alb3a,
HIOJINMEPBI

U TUJTACTUKH.

7) OO0BsicHUTE TPUHIMI pabOThl TPUKOITEPA.

TpuxonTep co3aaeT NOIBEMHYIO CHUITY 3a CUET TPEX ANEKTPOMOTOPOB,

BpallaloUIMX BO3AYIIHbIE BUHTHI. J[J11 KOMIIEHCAIIMK KPYTALIETO MOMEHTA OT

CUJIOBBIX YCTaHOBOK OJIMH M3 yuyer bJIA mMeeT moBOpOTHYIO OCb,

HAKJIOHSIOIIYIO 3JIEKTPOMOTOP, TAKUM 00pa30M U3MEHSS BEKTOP TATH U

KOMIIEHCHPYS] MOMEHT.

8) YkaxxuTe npaBUIIbHOE HAIMPABJICHUE BpPAIIEHUS MOTOPOB Ha CXEME.

9) Kakue yactotsl ucnonbiytorcst B BJIA nis cBsizu

Haubonee pactipoctpanenst 2.4, 5 8 ,1.2 Ghz (ynpaBiieHue U BUIEO).

10) OnummTe OCHOBHOE YCTPOMCTBO U MPUHIUI paOOThI aBTOMUIIOTA
(kpaTKo).
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BHHTA

ABTONMWJIOT COCTOUT U3 OHOKpHUCTabHOU DBM, GecruiargopMeHHOM
WHEPILMAJIbHOW HAaBUTAIIMOHHOW cucTeMBI B BUsie MOMC, rupockona u
aKkceJepoMeTpa.

11) Kakue Buast AKb ucnons3yror B bJIA?

3ajada aBTOMUIIOTA MOIYYaTh JAHHBIE C CEHCOPOB M KOMAH/IbI YIIPABJICHUS OT
oriepaTopa U UCXO/s U3 ATUX MOKA3aHU BHOCUTH MTPABKU B MOJIET, YIIPABIISIThH
MPUBOJAAMH, CUJIOBOM YCTAHOBKOW U IPYTUMH YCTPOWCTBAMMU.

12) [Touemy LiPo camplii pactipoctpanennbiii Bujg AKb B BJIA?
LiPo(nutuii-nonumenslil ak0) MMeeT BHICOKYIO TOKOOTIady W HaIpsHKEHUE Ha
AYEHKY, K TOMY K€ UIMEET XOPOUINE BECOBBIE XapaKTepuCcTUKU. MmeeT
HaWJTy4lllee COOTHOIIEHUE MACChI K MOIIIHOCTH, YTO JIEJIAET €r0 CaMbIM
pacnpoctpaHeHHBIM B cepe BIIA.

13) Kakum oOpazom paboTaeT BO3AYIIHBIN BUHT (I1ar, pa3Mep, Yroj aTaku) Ha
YTO BJIMSIET U B U€M U3MEPAETCS)?

[Ilar BUHTA - pacCTOSTHUE IO BEPTUKAIIH MPOIIEHHOE 32 | TOJHBII 000pOT

B IUIOTHOM XKUAKOCTH. Pazmep nponemiepa uaMepsieTcs B JroMMax U sSIBIIAETCS
JUAMETPOM, XapaKTEpHU3yeT IJIOIIA b, OXBATHIBAEMOM BO3YIIIHBIM BUHTOM
noBepxHocTu. [Ipeobpa3yer KpyTALUMNA MOMEHT JABUTATENS B CUITY TATH.
[Iponennep, BpamaeMslii CHIIOBOM YCTAHOBKOM YCKOPSIET BO3AYLIHYIO CMECH 32
CYET TOrO, YTO JIONACTU MIPU BPAILIEHUN OTOPACHIBAIOT €€ B 00OpaTHOM
HaIlpaBJICHUU.

14) Kakue BUbI MIPOTIEIIIEPOB UCTIONB3YIOTCA U TTodueMy? (B 4eM pa3HHIla Mpu
Pa3IMYHOM KOJIMYECTBE JIONACTEN U 11are)

Ot 1 no 6 nomacreit Hanbosee pacnpoctpanensl. Hanbomnee a¢dhexTuBHbI 1-2
JIOTIACTH 32 CUET HEBBICOKOTO a3pOJMHAMUYECKOTO CONPOTUBIEHUS. bombiiee
KOJIMYECTBO JIONACTEN UCIIOJb3YyeTCs Al MaHEBpEeHHBIX BJIA, Tak kak
YBEJIMYECHHE IIOMIAIA IPUBOAMT K POCTY TATH MIPU TOM KE YIIIOBOM CKOPOCTH,
OJIHAKO YBEJIMYMBAET HATPYy3KY Ha JABUTATEb.

15) Kakue perynsaropsl 000pOTOB UCIIONIB3YIOTCS U KaK UX MOAOUpaTh?
Perynstopsl monOuparoT U3 XapaKTEPUCTUK AJIEKTPOJIBUTATEsA, JOMTYCTUMOIO
HaIpPsHKEHUST 1 MAaKCUMAJIbHOW CHUJIBI TOKA.

16) Cuctemsl ocHanienus BJIA wnm nosie3Has Harpy3ka u €€ BUJIbI.

Kamepsl u nx cTabuin3aTopbl, CHCTEMbI U3MEPEHUS U cOOpa JaHHBIX, JATYUKH

CEHCOPHI 17151 cOopa uHbopmaluu, 000pya0BaHUE JJIs1 CTIEKTPAITHLHOTO

aHaJu3a,

Tpy3, CUCTEMBI 3aXBaTa U cOpoca, BOCHHOE 000py/I0BaHHE.
17) Onuinte nutaHue KOMOOHEHTOB BJIA (MMIyJIbCHBIN U TMHEUHBIN
CTaOMIIN3ATOPHI)
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BJIA.

Dc dc mpeoOpasoBarens uMeeT UMITYIbCHYIO CUCTEMY MUTAHUS, HMITYJIbChI
TIOJTAI0TCSI TIPH TTOMOIIU TpaH3ucTopa, nMeeT Bbicokmit KIT/I.

18) 3aueM HykHBI KOH(PUTYpaTOPHI? (HaiTE KPATKUN OTBET)

J7i HaCTpOMKHY M KaTMOPOBKH armapaTa.

19) OnummTe OCHOBHBIE TE3UCHI 10 TEXHUKE O€30TaCHOCTH MPHU paboTeE C

B cBs131 ¢ HEOOXOAMMOCTBIO 3aIUTHI MPOU3BOACTBA U AKCILTyaTanuu bJIA,
PETyCMOTPEHBI CIEAYIOIUE PaBUila TEXHUKU O€30MMaCHOCTH:

ITpu pabote c 060pyJ0BaHHEM HEOOXOUMO 03HAKOMUTHCS C MAHYAJIOM.
[Ipu paboTe ¢ 3AEKTPOCETHIO 3aMPEIIACTCS HANPSMYIO KOHTAaKTUPOBATh C
HUCTOYHUKOM.

[Ipu paboTe ¢ UHCTPYMEHTOM, 3aMPEIIAETCS TPOraTh HAKOHEYHHUK

WHCTPYMEHTA,

JIE3BUS, JKAJIO MASUIBHUKA U TEPMOITACTOJIETA.

[Ipu paboTe ¢ 3MEKTPOKOMIOHEHTAMH HEOOXOUMO YOpaTh CO CTOJIA JIFOOYIO
KHUJIKOCTh, KPOME TEXHUUYECKOU ((hIItoC, CIUPT, )KUAKUN KOMIAYHI U JPYTHE).
ITpu pabote ¢ AKb He nonmyckaiite KOHTaKTa 6arapeu ¢ OCTPhIMHU IIpeIMETaMu
WIH TIOBEPXHOCTSMHU, HE POHSIMTE UX Ha HOJI.

Bo Bpems tectoB BJIA 1 ero KOMIIOHEHTOB HEOOXOIUMO CHSITh BO3yILIHbBIE
BHUHTBI.

[Ipu HaOMrO0IeHNM 32 MTOJIETOM CTOMTE 3a CIIMHOW y onepaTopa.

Ecnu BJIA pabGoTaeT HU B KOEM Cllydae HE KacalTech BO3AYIIHBIX BUHTOB JI0
MOMEHTA MOJHOT0 OTKJIFOYEHHSI MOTOPOB.

20) Kakue ¢daktops! BnusioT Ha nosieT bJIA, kakux Mect, COOBITHI U

CUTyalun

[Tpu

fpv

CTOMT Yarile u3oeraTh u nouemy?
CkopocTh BeTpa, TeMIlepaTypa BO31yXa, BIaXXHOCTh, OCAJKU, BpEMS CYTOK.

IIOJCTE CTapafITGCB n30eraTh OCaJKOB U BBICOKOM BJIQJKHOCTH, ITPH ITOJICTC I10

B TEMHOE BpEMS CYTOK UCIIOJIb3YHUTE KaAMEPhI C HU3KOH
CBETOYYBCTBUTEIBHOCTBIO.

21) Ilpunnune! ynpasienus: BJIA (yribl KpeHa TaHTaKa U PhICKaHb).

22) Mexanuka neuxenus BJIA (kak BeneT cedst cuiioBas yCTaHOBKA IS
BBINIOJIHEHUS PA3JIMYHBIX IBOJIIOIUI B IPOCTPAHCTBE).

Ha npumepe kBaapoxonrepa.

Arnmnapar ynpaBiseTcsl IyTeM U3MEHEHHUsI YIJIOB KPEHA TaHra)Ka U PhICKaHbs
(puc.), a Taxxe ypoBHs rasza. FMI3MeHeHHe yrioB U YpOBHs ra3a IPUBOJNT K
M3MEHEHUIO BEKTOpa CKOpocTH JIA, 4TO B CBOIO O4epeb NPUBOIUT €r0 K
JIBUYKEHUIO.
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I10

Jliist moBopota JIA no ocu TaHraxka, peryJdpyercs Tsra nepeaHux 1 3aIHUX
MOTOPOB, K IPUMEPY, JJIsl ABUKEHUS BIIepe], HEOOXOJUMO YCTAaHOBUTD yroJ

OCH TaHrI'axa, AJIs1 3TOI'O Ha OHpeI[eJIeHHBIﬁ IMPOMCIKYTOK BPCMCHHU 3aTHUC
MOTOPBI HAUMHAIOT BpallaThCsl CUJIIBHEC IICPCIHUX. AHaIOru4Ho 110 yriay

KpEHa.

I10

JUist usmenenus yrioB pbickanust BJIA cOpacbiBaeT 000pOTHI 3JIEKTPOMOTOPOB

OJIHOM U3 JuaroHajel, yBenuuuBaeT 000pOThI Ha IPYTroil 1UaroHau.
Jiist mepemenienus JIA B mpocTpaHCTBE TPOUCXOAUT COBMECTHOE YIIPABICHUS
BCEX YIJIOB U YPOBHS rasa, pu KOTOPOM IPOUCXOJIUT UBMEHEHHE

HANpaBJICHUS

CyMMAapHOTO BEKTOpA CUJIbI TATH. Takxke Ha JIA 1eMCTBYeT cuia TSKECTH.

Cymma

BEKTOpA TITU JIA M €ro CUJIbl TSKECTH SABIISIETCS CUIION ONPECIISIOIINN
HamnpaBjeHue ABkeHusa bJIA

23)Cuctemsl fpv mpuema - nepegaun (kak paboOTaIOT U KaK UCHOJIB3YIOTCS ).
J171st BUACOCBSI3U OOBIYHO KCIIONB3YIOTCS aHAJIOTOBBIE MEPEaTYUKU U

IMPUCMHUKHA

paarocUrHaia.
Curnai ¢ kaMepbl yepe3 MpoBo.I noKirouaeTcs k cucteme OSD (on screen
display) u x BujeonepenaTuuky nepeaaronieMy aHaJoroBoe BUACO.
BuaeonpremMHuK Ha Ha3eMHOM CcTaHUIMK pUHUMaET curHai ¢ bJIA, nanee on
BBIBOJIUTCS HA MOHUTOP, SKPaH U BUICOOUYKH

AHanOroBbIE CUCTEMBI UIMEIOT CYLIECTBEHHO MEHBLIYIO 33JE€PKKY, YEM
M(ppoBbIe, HO UX KAYECTBO OCTABJISIET JKEJIATh JIYUIIEro.

24) [IpyHIMIBI aBTOMAaTUYECKOTO MOJIETA U pab0Ta CUCTEMBI HABUTALIMH
(omuIMTE KPaTKO).

CucreMbl HaBUTallMU HYKHBI JJI ONIPEIETICHUSI MECTOTIONI0KEHHS annapara B
IPOCTPAHCTBE. 32 CYET JAHHBIX O NOJIOKEHUHU bJIA MOKeT mo3nIHOHUPOBATh
ce0st B IPOCTPAHCTBE U NEPEMELATHCS 110 3apaHee 3aJaHHOMY MapLIpyTy.
25) OnHOIUIaTHBIE KOMIIBIOTEPHI, T/I€ MPUMEHSIOTCS U KaK UX UCIIOJIb30BaTh?
OpHoMIaTHBIE KOMITBIOTEPHI MOTYT OBITh MCIIOJIb30BAHbI B KaYeCTBE OOPTOBBIX
BBIYMCIIUTENEH, 111 pellIeHUs 3a/1a4 HaBUTallK, OOHAPY>KEHUSI MPENATCTBUM,
aBTO TJIAHUPOBAHUS MUCCUH, 3a7]a4 TEXHUUECKOTO 3pEHUS U cOOpa OOJIBIIOTO
o0beMa naHHbIX Ha 60pTy BJIA.

26) Kak ucnosib30BaTh pa3inuHble poOOTOTEXHUUECKHE cUCTeMbl B BJTA?

K mpumepy, cucrema 3axBata-copoca rpysa npu noMoIyd MaHUIYJISITOPOB

MOXXCET

OBITH MIPUKpPEIICHa K O00pTy. MaHUynaTOp CBs3aH ¢ 0OPTOM U paboTaeT ¢
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ydyeToM nojioxenus bJIA.

27) OnuimmuTe OCHOBHBIE PEKUMBI MOJIETA.

[Tonet B akpoOaTHUECKOM PEKMME - BBICTABIISIEM TOJILKO yroi HakiaoHa BJIA
yTeM 3aJaHus YIrIoBoW ckopocTH. Pexxum cradunm3anuu, mo3BosseT 60a
YAEPKUBATh TOPU3OHT, YTO IOMOTAET ONEPATOPY YIPABIISTh.

28) Kaxk naiitn nundopmanuio o bJIA B unrepuere?

ITo xmoueBbm cioBam: BITJIA, BBC, npoH, OecliuioTHHUK | T/I.

29) Kakue s3bIKM POTpaMMUPOBAHUS SBIISIOTCS HAUOOJIee UCTI0NIb3yeMbIE B
BJIA u nouemy?

Campble monyJsipHble HU3KOYpOBHEBBIE s13bIKH: C, assembler.
BricokoypoBHeBkIii — Python.

Tax xak 3Tu s136IKM HarOoJIee MOMYJIAPHBI, COJIEPKAT OOIBIIOE KOJTUIECTBO
MaHyaJiOB

30) Kak ucnonb3oBats OSD?

st ucnonb3zoBanust OSD HyXEH HCTOYHUK BUJICOCUTHANA, JaHHbBIC, KOTOPHIC
He00X0IMMO BBIBECTH Ha dKpaH. Bujaeocurnan u TeneMeTpus MoAKII0YaeTCs K
OSD Ha BbIX0OJI€ UMEEM TOT K€ CUTHAJI C HAJIOKEHHBIMU Ha HETO JaHHBIMU B

TEKCTOBOM WJIM (PUTYPHOM BUJIE

2. THIIOBOE HPAKTHYECKOE 3AJIAHUE

1. Cosnate ipoekt BITJIA.
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