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Pabowass mporpamma npeaHa3HaueHa ISl TPENOJaBaHUS JAUCIUIUIMHBL 6APUAMUEHOU
yacmu Ma2ucmpanmam OyHOU @HopMbl 0OVHeHuss no Hanpagienuio noocomosku 15.04.06
Mexamponuxa u pobomomexnuxa 8 3 cemecmpe.

Pabowas mnporpamma cocraBieHa ¢ yderom DenepasbHOTO TOCYAaPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHIApTa BBICHIETO O0pa30BaHUs IO HANpaBICHUIO NOAroToBku 15.04.06
«MexaTpoHUKa U POOOTOTEXHWKA» BBICIIErO 00pa3oBaHUsl (MAarucCTPaTyphl), YTBEPKICHHBIN

npukazoM MuHHCTepcTBa 00pa3oBaHusi W Hayku Poccmiickoit @enmepanuu Ne 1023 ot
14.08.2020 r.
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1. Ilestu ocBoOeHMSI AU CIUILIHHBI

Heablo npenogaBaHusi AUCHUILUIMHBL SBISETCS (OPMHPOBAHUE Y CTYACHTOB 3HAHUN B
00J1aCTH MPOEKTUPOBAHUSA, MPOrPAMMHUPOBAHUSA M HKCIUIyaTallUM COBPEMEHHBIX MOOMJIBHBIX
poOOTOB, a TAK)KE MEXATPOHHBIX YCTPOMCTB U CUCTEM PA3IUYHOIO HA3HAUYCHHUS.

3agayamMu OCBOCHMS AMCLMILIMHBI SIBJISIFOTCS: OBJIAJICHUE 3HAHUSAMU O KOHCTPYKLUAX U
TEXHUYECKUX BO3MOXKHOCTSIX COBPEMEHHBIX MOOHIBHBIX pPOOOTOB U POOOTOTEXHUYECKUX
CUCTEM; OCBOCHHME METOJOB pacyera U KOHCTPYMPOBAHUS UX OCHOBHBIX Y3JI0B, MEXaHHU3MOB U
OTJIENIbHBIX JIETAJIEH; OIYy4EHHE HaBBIKOB [IPOrPaMMUPOBAaHMs pOOOTOB, IOATOTOBKA CTYJEHTOB
K NIPAKTUYECKOW IPOEKTHO-KOHCTPYKTOPCKOM M HKCIUTYaTallMOHHOM IEATENbHOCTH; IOJIyYECHUE
CBEJICHUI O B3aMMOCBS3M TpeOOBaHMU K MPHUBOJAM, CHCTEMaM YIpPABICHHS M K IapaMmeTpam
Hau0oJiee BaXKHBIX Y3JI0B COBPEMEHHBIX MOOMJIBHBIX POOOTOB, a TaKXKe MEXAaTPOHHBIX CHUCTEM
Pa3IMYHOIO HA3HAYCHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «lIpoekTupoBanue, MNpOrpaMMHUpPOBAHUE M OIKCIUTyaTanus poOOTOBY
oTHOcUTCS K BapuatuBHo# yactu 51.0.07 6soka 1.

W3ydyenne pucuuimHbl Oasupyercs Ha (yHAAaMEHTalIbHBIX 3HAHMSIX B 00JIacTH
MaTeMaTHKH, (U3UKH, TeopeTndeckor MexaHukd, TMM, ympasinenue poboramu u PTC,
SJIEKTPUYECKUX M TuiapaBindeckux npuBoabl P u PTC, 31eKTpOTEXHUKH M 3JIEKTPOHUKH.
Heo6xoauMbl Takke 3HaHHUS B OOJACTH MHUKPOIPOILIECCOPHOM TEXHHKH, MOJEIupoBanus P u
PTC, nHpOpMAIIMOHHBIX CHCTEM B MEXaTPOHHMKE M POOOTOTEXHHKE, JeTalled MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPONCTB.

3HaHUs, TOJYYCHHbIE MPU H3YYCHHHM [AHHOW IUCHUIUIMHBI, SIBIseTca 0a3zoil auis
HaIKMCaHUsI MAaruCTEPCKON JUCCEPTALIHH.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA
COJAEPKAHUA JUCHUITINHBI

[Iponiecc u3yyeHHs AMCUUIUIMHBI HANpaBlieH HAa (OPMUPOBAHUE FIIEMEHTOB CIEIYIOIIUX
komrereHmii B cootBeTcTBUU ¢ OI'OC BO u OIIOII BO no ganHOMYy HampaBiICHHUIO
HOJTOTOBKH:

OIIK 9. CniocobeH pa3pabaTbiBaTh U OCBaUBaTh HOBOE TEXHOJIOTHYECKOE 000PY/I0BaHUE.

OIIK 9.1 Cmnocoben pazobparbcs B HOBOM OOOpYIOBAaHMHM M OCBauBaTh HOBBIE
TEXHOJIOTUH TIPH Pa3padOTKe MEXATPOHHBIX H POOOTOTEXHUYECKUX YCTPOUCTB M CUCTEM.

OIIK 9.2 CnocobeH K HpOEKTHPOBAHUIO, IIPOrpaMMHUPOBAHMIO, 3KCIUTyaTallud |
00CITy’)KHBaHUIO MEXAaTPOHHBIX H POOOTOTEXHUYECKUX YCTPOUCTB.

B pesynomame usyuenus Oucyuniunbl Ma2ucmpanm 00a)icen:
3HaTh:
e ponb 1 MecTo po6oToB U podortoTexHuueckux cucreM (PTC) pa3nuyHoro HazHaueHus B
coBpeMeHHOM Mupe (31);
e  [IeNIM, 33J]a41, METO/IbI U 3TaIlbl MpoekThupoBanus podbotos u PTC (32);
e 00MacTM TpPUMEHEHHsS MOOWIBHBIX pOOOTOB, TEXHWYECKHE XapaKTePUCTUKUA W
Kiaccudukanuo MoOUIEHEIX po6oToB (33) ;

® DPACCUUTHIBATh U KOHCTPYHPOBATh POOOTHI U X OCHOBHBIE y37blI (Y1);

® VIOpaBIsATh COBPEMEHHBIMH MOOWUJIBHBIMM pOOOTaMH B PYyYHOM M HPOrpaMMHOM
pexumax (Y2);

L] O(I)OpMJ'ISITB rpaq)nqecxyro U TCKCTOBYIO KOHCTPYKTOPCKYIO JOKYMCHTAIUIO B IIOJIHOM
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cootBercTBuH ¢ TpeboBanusmu ECK/L (V3);
MOJTh30BaThCS COBPEMEHHBIMHU CPEICTBAMH BBIYUCIUTEILHON TEXHUKHU TIPH pACUeTe U
IIPOEKTUPOBAHUU POOOTOB U UX y3J10B (Y4);
BJIa/I€Th:

MCTOAaMHU pacdyeTa U INPOCKTUPOBAHUSA MCXAHHU3MOB WU arperaTtoB MOOHUJIBHBIX pO6OTOB

(B1);

HaBBIKAMHU TIPOTPAMMHUPOBaHMsI MOOMIIBHBIX poO0TOB (B2);
HaBBIKAMH JKCILTyaTaliii MOOUIBHBIX poOoTOB (B3);

HaBbIKaMH Pa0OThI C HAYYHO-TEXHUYECKOU JTUTEpaTypol, B TOM YHCIIE CO CIIPABOYHOU U

crannaptamu (B4);

4. COAEP)KAHUE U CTPYKTYPA JUCIUIIVINHbI

4.1. Conep:xanue pa3iesioB M CHUIITAHbBI

Ne ®dopma
pa Hanverosanme Coneprxanue paszziena TEKYILEro
pasznena
311 KOHTPOJIS
1.| O6mmue Bonpocs [Tponecc mpoexrupoBanus [1P. O6mas
npoekTHpoBaHus P 1 | XxapakrepucTuka npouecca NpoeKTUPOBAHMSL.
PTC. Ocobennoctu CocTaB NpOEKTHOM JOKYMEHTAMU. DTallbl
IPOEKTHUPOBAHUS IPOEKTHpOBaHus. 3aaaun npoexkrtupoBanus [1P. K
MOOWIBHBIX po00TOB. | TpeGoBaHUs K BBINOJIHEHUIO TEXHUYECKOTO PK
npoekta (I'OCT 2.120-73). Ob1iue 1nonoxxeHus.
TpeboBaHMs K BBIIOIHEHHUIO TOKYMEHTOB,
nepeveHb padoT, BBHITIOIHIEMBIX TPU pa3paboTKe
TEXHUYECKOTO IIPOEKTA.
2.| MobunsHble poboTel | [IpocTeiimue konecHble MOOUIIbHBIE pOOOTHI.
51 MoOusbHbIE pOOOTHI Ha TYCEHUYHON K
MHUKPOKOHTpoJuiephl. | miuardopme. Illararomue poOOTHI. PK
CeHcopHble cucteMbl | BecTpanBaemble MUKPOKOHTPOJLIEPHI. I1P
MOOWIBHBIX po00TOB | CeHCOpHBIE CUCTEMBI MOOMIJIBHBIX POOOTOB.
3.| [IpuBObI MOOUIIBHBIX | DNEKTPUUYECKUE JABUTATENIM IOCTOSHHOTO TOKA. K
pPOOOTOB U CHCTEMBI H-moct. [IupoTHO-UMITyJIbCHAsE — MOAYJISLIUS. PK
yIpaBiIeHUs. [Tarossble JBUTATEIIN. CepBojBUTaTeNy. T
JIByXIO3UIIMOHHOE yIIpaBJICHHE. M- P
yhpasieHue. YTNpaBiIeHUE MO CKOPOCTH U KP
MI0JIO’KEHHUIO.
4. llpoextupoBanue ITpoexkTupoBanue KOJIECHBIX poOOTOB.
MOOHJILHEIX POOOTOB. [TpoexTrpoBanue I'YCEHUYHBIX po6OTOB. PI;
OpnnokonecHblit puBoA. CHUHXPOHHBIA TPUBO/IL. T
PyneBoe ynpasieHue.
5. Ocobennoctu [ectunorne MoOunbHBIE poOOTHL. [IByHOTHE
HIaraomux podoToB | poOoThl. JlaTumku [UIs IIAraromx poOOTOB. PK
CraTtuueckoe  paBHOBecue.  J(mHaAMuueckoe T
paBHOBECHE. I[P

4.2. CTpyKTYypa AUCUHILIUHBI




OO01mmas TpyA0eMKOCTh TUCHUTUIHHBI COCTABISAET 4 3a4eTHRIX equHUIIbI (144 gaca)

Bun pabotst 3 Bcero
cemMecTp

OO0miast TPy10eMKOCTh 144 144
AyautopHasi pabora: 36 36
Hexyuu (J1) 18 18
Jlabopamopnvie 3ausmus (JIP) - -

Ipaxmuueckue sanamus (113) 18 18
CamocrosiTeibHas padora: 81 81
KypcoBast pabota 41 41

CamocTosITeTIbHOE U3YUYCHHE Pa3/IeNIoB 20 20
CamomnoaroroBka (mpopadoTka W TOBTOPEHUE 20 20

JEKIMOHHOTO  MaTepuala U MaTepuana
y4eOHHMKOB M y4e€OHBIX MOCOOUH, MOJArOTOBKA K
7a00paTOpPHBIM M MPAKTUYECKUM  3aHATHIM,
KOJUJIOKBUYMaMm, pyOeXKHOMY KOHTPOJIIO U T.1I.),

Iloaroroska u NPOXO0KIeHHE 27 27
NMPOMEKYTOYHOM aTrecTalum (cmaua
IK3aMeHa)
Buja uToroBoro KOHTpoOJIst DK3aMeH,
.
3aueT

4.3 JIeKIIMOHHBIE 3aHATUSA

No
Tembl

1. | O6mme Bompocwkl mnpoektupoBanus P u  PTC. OcobeHHOCTH NPOEKTUPOBAHUS
MOOMIJIBHBIX pOOOTOB.

2. | MoOunpHble poOOTBI M MHUKPOKOHTpOJIEphl. CEHCOpHBIE CHUCTEMBI MOOMIBHBIX
poOoTOB

3. | [IpuBoOIbI MOOHMIIEHBIX POOOTOB M CUCTEMBI YIIPABICHHUS.

4. | IlpoexTupoBaHue MOOMIBHBIX POOOTOB.

5. | OcobeHHOCTH 1araiux podoToB

4.4 llpakTuyeckue 3aHATHS

No Tema

1 | CocraB u cTpykTypa MmobmibHOTo podbota EV-3. OcobeHHOCTH MEeXaTpOHHOTO
MOJIyJISI IPUBOJIA.

2 | OcobeHHOCTH TTpOrpaMMHUpPOBaHUsI MOOMIIBHOTO poboTa EV-3.

3 | [IpuBombl MOOWIBHBIX POOOTOB Ha OCHOBE [BUTaTellsi IMOCTOSHHOTO TOKA.

DOxBuBajeHTHas cxeMa. OcobenHoctn H-mocta A1 UIBSMCHCHUS HaIlpaBJICHUA




JIBUKEHHS MOOHILHOr0 po0oTa.

4 | JIByXMO3HIIMOHHOE yIpaBlieHne MOOWIbHBIM poboTom. [TU]] ynpasnenue.

5 | Yopasnenue MoOMIBHBIM POOOTOM IO CKOPOCTH U TIOJIOKEHHUIO.

KypcoBass pabora mpusBaHa HAy4IHUThH

4.5 KypcoBas pa6ora

IPAaKTUYECKON U UCCIIEA0BATENBCKON paboTe MOTyYeHHbIE TEOPETUYECKNE 3HAHMSL.

B kagectBe KypcoBoii paboTHI CTyI€HTHI pa3pabaThIBAIOT KOJIECHBIH MOOWIIBHBIA  poOOT U
cucTteMy ynpasieHHus npuBojoM. O0beM pacueTHO-NOSACHUTEIbHASA 3amMcKa cocTasiser 35-40
CTpaHMI] MAIIMHOMUCHOTO TekcTa. ['paduueckas 4acTb KypcoBOW pabOThI JOJDKHA COJAEPKATh
CXeMy MOOMIIBHOTO po0OTa, SKBUBAJCHTHYIO CXEMY IIPUBOJA, CXEMY YNpaBJIE€HUS MOOUIBHBIM
poOOTOM Ha OCHOBE MUKPOKOHTPOJLIEPA.

PacueTHo - nosicHUTeNbHAs 3alKcKa JODKHA COAEPIKaTh:

1. OcoOeHHOCTH KOJIECHBIX MOOHIBHBIX POOOTOB

2. CeHcopHBIE yCTpOiicTBa MOOMIIBHBIX pOOOTOB;

3. IlpuBoabl MOOMIBHBIX pOOOTOB HAa OCHOBE JIBUraTesIel IOCTOSSHHOTO TOKA;

4. Pa3paboTKa CHCTEMbI YIIPaBIEHHs IPUBOJIOM.

4.1. Pacder MOIIHOCTH BBIOOp JIBUraTeIs;
4.2. KuHemaTtnueckuit pacuyeT MOOHIBHOTO poOoTa;
4.3. Amnanu3 IBYXIO3ULHUHHOIO YIPABJICHUS.

Kaxnplii cTygeHT nojydaeT Ha CHElMadbHOM OJaHKe WHAMBUAYAJIbHOE 3a/laHhe Ha
KypCOBYI0 paboTy. 3akOHUYEHHas KypcoBas paboTa NpoBEpsSETCS PYKOBOAUTEIEM U JIOMYCKAETCS
K 3alIUTe Tepesi KOMUCCUEH.

Tpynozarparbl Ha BBIIOJIHEHUE KYpPCOBOT'O IIPOEKTA COCTABIISAIOT 25 YacoB.

4.6 CamocTosiTe/IbHOE H3yYeHHe PA3/1e/I0B N CHUIITHHbI

MarucCTpaHTa IIPpaBUJIBHO HCIIOJb30BAaTL B

BOHpOCI)I, BBIHOCUMBIC HA CAMOCTOATCIIBHOC U3YYCHHNE

2

OcoOeHHocTr MOOUIIBHBIX pOOOTOB Ha TYCEHUUHOM MaTgopme.

JlaTuuku, TPUMEHSEMbIC B MOOMIIBHOH pOOOTOTEXHHKE

Oco0eHHOCTH  TPUBOJOB, TNPUMEHSEMBIX B  MOOMJIBHOMI
pOOOTOTEXHHUKE.

[I1]] ynpasnenue. [IponopuroHaIbHBIN PEryasaTop.
WuTerpanbublil peryastop. AuddepeHnnanbHplii perymisrop.

Ocob6ennoctu Mukpokontpoiiepos cepun ATMEGO.

OcoO6EHHOCTH OMHUEKOJIECHBIX POOOTOB.

5 Onenouynbie MaTepHAJIbI JJIs1 KOHTPOJISI yCIIeBAeMOCTH U MPOMEKYTOYHOI

aTTeCcTalumn

5.1 OueHouyHble MaTepHaJbl /UISl TeKyllero H Py0eKHOro

ycneBaeMoCTH

KOHTPOJIS

Texkymuii KOHTPOJb YCHEBAEMOCTH CTYJIEHTOB OCYILIECTBISIETCS B COOTBETCTBUU C
OaJTbHO-PEUTHHTOBOM cucTeMoit aTtTectanuu obydaronuxcs mo OITOIT BO B KBI'Y. Cenenus
00 opraHmu3aiu padoThI 10 3TOM cHCcTeMe IPUBEICHBI B TA0IHUIIE.

7



No KonTposnbHbie MeponpusiTUs Maxe. Gan
(pacmipen.)
3 cemecTp

1 | Ilocemenue 3aHaTH 10 (3+3+4)
2 | KomiokBuym 24 (8+8+8)

3 Pemenue 3anay u pazpaboTka IporpamMm nepeMerieHus 36
po0O0Ta Ha MPAKTHYECKUX 3aHATUSIX (12+12+12)

Uroro 70

Kois1okBuyMBI

KomrokBuymsl mpoBOAsATCS B 3  CEMECTpe IO BOIPOCaM, BBIHOCUMBIM Ha
IPOMEXYTOUHYIO arTecTanuio. [Ipm 3TOM Ha KaXAbIi M3 Tpex pyOeKHBIX KOHTPOJIBHBIX
MEpONPUATHS. BBIHOCUTCS OJHA TPETh BOIPOCOB M3 OOIIEro MX 4YHciIa K 53K3aMEHy.
IloaroToBka K KOJUIOKBHUYMY OCYILECTBIISIETCS IO MarepuaiaM JIEKUUH, IPaKTUYECKHUX
3aHATUN U OCHOBHOMW U JOIOJHUTEIIBHOM JINTEPATYPhl, PEKOMEHIYEMOM 110 JUCLIUIUINHE.

IIpumepsl 32124 1 POrpamMm JIsl NPAKTHYECKUX 3AHATHIL:

1. B xadectBe npuBoaa MOOUIBLHOTO pOOOTa HCIONB3YETCS JBUTATEIh TOCTOSIHHOTO
TOKa C HE3aBUCHUMBIM BO30YyXJAeHHEeM. PaccuntaTh U MOCTPOUTH €CTECTBEHHBIE XapaKTEPUCTUKU
JBUTATENST HE3aBHUCHMOIO BO30YXKICHHUS HAa OCHOBE HOMHHAIBHBIX JIAaHHBIX: HOMHHAIbHAS
MOIIHOCTh aBurarens Puow (KBT), Hampsbkenne — U (B); umcno oGopotoB n (00/MHH);
HOMMHAJIBHBINA TOK — [ (A).

2. PaccuutaTh ¥ TOCTPOUTH 3aBUCHUMOCTb YIJIOBOM CKOPOCTH JIBUTATeNs
MIOCTOSTHHOTO TOKa OT BPEMEHHU (IIEPEXO/HAs XapaKTEPUCTHUKA) HA OCHOBE MCXOJHBIX TAHHBIX:
MomeHT nBurarens — M (H*m), momernTa conpotunenus - Mc (H*M), u MoMeHTa uHepuuu — J
(Kr*m2).

3. Haiitu nepenatounyio ¢yHkuuio U audpdepeHIraIbHOe ypaBHEHHE MacCUBHOM

AIIEKTPUUYECKOM 1enH (puc. 3) OTHOCUTENIBHO HANPSKEHU] U1 U Uo.

ff
— Ly
nﬁ_‘._._“__. T
. 7
£z L,
Uy T bz
P T .
Puc. 1a. Cxema k 3amaue 1. Puc. 1 0. DxBuBajeHTHAsA cXeMa

4.  CocraBuTh AuddepeHnnanbHOe ypaBHEHUE IBUKEHUS U TIepeaaTOUHYIO
(GYHKIMIO ABUTATENsl TOCTOSTHHOTO TOKA C HE3aBUCUMBIM BO30YKJIEHHUEM OTHOCUTEIBHO

YIJI0BOM CKOPOCTH W NMPU MOMEHTE Harpy3ku My = 0.



Puc. 2 Cxema 1 MexaHUYECKHE XapaKTEPUCTUKU

5.  Halitm mnepenatouHyro (GYHKIUIO Pa30MKHYTOW II€TH, COCTOSIICH W3 Tpex

MOCIIEI0BATEIbHO COCIMHEHHBIX 3BEHBEB C MepenarouHbiMu QyHkuusmu Wi, Wa, Wi, eciu

F':Z
T, p+1 "

Wi(p) =ki; Wa(p) =1p; Wi(p) = Haiitn nuddepennmaibHoe ypaBHCHHE CHCTEMBI.

6. IloctpouTh aMmiaUTYyAHO-()a30BYI0 XapaKTEPUCTUKY 3BEHAa C IepelaTOYyHOU
dbynxmueit Wi(p) = k/p.
7. llocTpouth aMITUTYIHO-(pa30BYyI0 XapakrepucTuky uenu RC, npencraBieHHON

Ha puc. 3. R=1 koM, C = 10 mkd.

_ £
I[. . - E";?-' R yﬂaf;
I _ -

Puc. 3 Cxema k 3amaue 5.
6. [TocTpouTh BEIIECTBEHHYIO YaCTOTHYIO XapaKTEepUCTUKY P (w) 3aMKHYTO# cHCTEeMBI

aBTOMATUYECKOT0 peryiaupoBanus. Ilepenarounast pyHKINS pa30MKHYTON CHCTEMBI

W) = —
p p(1+Tp)
7. Pa3paboTka mporpamm AJis iepemMenieHus MoOmiIbHoro podora EV-3.

7.1. O3HaKOMUTBCA C OCOOCHHOCTSIMH TPOTPaMMHUPOBaHUSI B rpaduyecKod cpeje
Mo6miIbHOTO poboTta EV-3.

7.2. N3yunth nnTepdeiic 1 0coOEHHOCTH 3aIMBKHU MPOrpaMMbl B TaMsTh poOoTa.

7.3. HccnenoBath BennuMHY TnepeMenieHuss poOoTa B 3aBUCHUMOCTH OT 4YHCIA
000pOTOB JBUTATENEH POOOTOB.

7.4. HccnenoBath yrom moBopora po0OoTa OT yHciaa 0OOpPOTOB OJIHOTO JBUTATE,
KOTI'Jla BTOPOi IBUraTeslb HEMOBUKEH.

7.5. Pa3zpabotare mporpammy mnepeMmelieHuss podoTa Ha 3aJaHHOE PACCTOSIHHE WU
MIPOBEPUTH IKCIIEPUMEHTAILHO UCTIOJIHEHNE TPOrPAMMBL..

7.6. PazpaGorate mporpammy mnepemenieHus po0OoTa Ha  3aJaHHOE  BpeMs

NepeMeLIeHHs U MPOBEPUTH IKCIIEPUMEHTAIBHO UCIIOTHEHUE TPOrPaMMBI.
OdopmuTh 0TUET O MpOJETaHHOI padoTe.



5.2. OueHoYHbIe MATEPHAJIBI 1JIs1 IPOMEKYTOUHOM aTTecTaAlMU

[TpoMexxyTouHass aTTeCTallds MPOXOJUT B 3 cemecTpe B (GopMe 3alluThl KypCOBOM
paboThI U 3K3aMeHa. DK3aMEHAI[MOHHBIN OHMIIET BKIIIOYAET JBA TEOPETHUECKHUX BOMPOCA U OAHY
3ajavy. 3a 3allUTy KYPCOBOH pabOThI HA 9K3aMEHE MAarUCTPAaHT MOXET HaOpaTh MaKCUMAJIbHO
o 30 6aioB.

3K3aMeHaIII/IOHHLIe BOIIPOCHI

1.Kakas nokymeHrtanus TpeOyercs mnpu pa3paboTke poOoTa B paMKaxX BbIIOJIHEHUS
MHULMATUBHOTO ITPOEKTa?

2. OnumuTe CTPYKTYpHBIH W OJIOYHO-MEPAPXUYECKUH MMOAXOABl K  pa3paboTke
POOOTOTEXHUYECKUX KOMILIEKCOB.

3. IlepeunciuTe OCHOBHBIE 3Tambl MPOEKTUPOBAaHHUA pOOOTA, BBIJCISEMBIE B paMKax
UTEPALOHHON IIPOLEAYPBI.

4. OnuimuTe OCHOBHOE COJEPKaHUE TEXHUUECKOIO MIPEI0KEHUS.

5. JlaiiTe XapakTepUCTUKY CTaluU 3CKU3HOTO MPOEKTa Mpu pazpaboTke podoTa.

6. OnumuTe TEeXHUYECKUH MPOEKT M ero coxaepkanue. Kakas paGodass TOKyMEHTAIHs
HOSIBJISIETCA B PE3YJIBTATE BBIITOJIHEHUS TEXHUYECKOTO ITPOEKTA?

7. IlpuBenuTe OCHOBHBIE IPYIIIBI IATEHTHOTO ITOMCKA.

8. Kakyto cTpykTypy umeer texuuueckoe 3aaanue Ha H1P?

9. Ilepeuncnure OCHOBHBIE 3TAIlbl KU3HEHHOTO LIUKJIA U3IEIIHSL.

10. Kaxkue paznoBunnoctu CAIIP cymecTByror?

11. Tlepeuncnute Buabl ooecieuenust CAIIP.

12. Kakum o6pazom CAIIP knaccudunupyercs no Tumy 6a30Boi MOICHCTEMBI?

13. OnuiuTe npouenypy IpoeKTUPOBAHHS poOOTa KaK CUCTEMBI YIIPaBICHUS.

14. B 4em 3akiro4aercs CBOMCTBO yCTOMYMBOCTH IIOJIOKEHUS PABHOBECUS CUCTEMBI?

15. Onuiure npoueaypy MCCIeNOBaHHUS YCTOMUYMBOCTH HEJIMHEHMHOW CHUCTEMbI METOJO0M
¢bynkuuit JismyHoBa.

16. Kakum 00pa3oM aHaIM3UpyeTCs YCTOWYMBOCTb CHUCTEMBI 10 €€ JIMHEapU30BaHHOMU
Moaenu?

17. Yto npeacrapisioT coOO0i BCTpauBaeMble CUCTEMBI yIIPaBICHUS ?

18. IlpuBenute cocTaB U CTPYKTYpy MOOMIIBHBIX POOOTOB.

19. Yto mpencTaBisitoT cO00M mpocTeiie MOOUIIBLHBIE pOOOTHI Ha KOJIECHOM miaTdhopme

20. ITpuBenute cxembl KOMIOHOBOK MOOMJIBHBIX KOJIECHBIX POOOTOB M ONUIIUTE HUX
OCOOEHHOCTH.

2]1. Jlna 4vero HyXHBI BCTpauBacMble KOHTpoJuiepbl. ONMIINTE COCTaB U CTPYKTYpPY
mukpokontpoiuiepa ATMEGA.

22. Kakue naTyuKy U Ui 4€ro MCIOJIb3YIOTCS OHU B MOOMIJIBHOM pOOOTOTEXHUKE ?

23. CeHncopHnsle ycTpoiicTBa. Kareropum ceHCOpHBIX yCTPOMCTB.

24. Ananoro-unpoBble U IH(pPo-aHATOTOBBIE TPEOOPA30BATENH.

25. DHKOJIep Ha Baly JBUTATEIIs.

26. J1ns1 yero npuMEHSIFOTCS] KOMITac U TUPOCKOII B MOOUIIbHON pOOOTOTEXHUKE?

27. IlpuBObI MOOMIIBHBIX POOOTOB HA OCHOBE JIBUTaTesei MOCTOSIHHOTO TOKA.

28. [IpuBeauTe OCHOBHBIE XapAKTEPUCTUKH JBUTATEINS IOCTOSSHHOIO TOKA.

29. IlpuBenuTe SKBUBAICHTHYIO CXEMY ABUIATENs MOCTOSHHOIO TOKA C HE3aBUCHUMBIM

BO30Y>KJICHUEM U HAIIUIIUTE YPAaBHEHUE COCTOSHHUS.

30. Yro mpeacrapiusieT co00i MMPOTHO-UMIYIIbCHAS MOAYIIALNS U Ul YeTo OHA HY>KHa?

31. ITpyHIMI ABYXITO3UIIMOHHOIO YIIPABIICHHUS.

32. Ilpunuun [11]] ynpaBienus.

33. IIponopIuOHAIBHBIN PETYIATOP.

34. HTerpanbHblid perysaTop.
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35. AuddepeHunanbHbIA perymsTop.

® PACCUYUTHIBATH U KOHCTPYHPOBATH POOOTHI M MX OCHOBHEIE Y376l (Y1);

® VIOpaBIsATh COBPEMEHHBIMU MOOUJIBHBIMH pOOOTAaMH B PYYHOM M MPOrPaMMHOM
pexumax (Y2);

e 0ohopMIATh TPAPUUECKYIO U TEKCTOBYIO KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B ITOJTHOM
cootBetrcTBUU ¢ TpeboBanusmu ECKJI (¥ 3);

® TI0JIb30BaThCSl COBPEMEHHBIMU CPEJICTBAMU BBIUYUCIUTEILHON TEXHUKH MIPH pacyeTe u
MIPOEKTUPOBAHUH POOOTOB U UX y3JI0B (Y4);

6. Meroanueckue MaTepHaJibl, ONpeeJsAOlIMe MpPouUeIypPbl OLEHUBAHUSA
3HAHMi, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH
6.1 Pe3yabTaThbl 0CBOEHUSI YUeOHOM TMCUMILUIHHBI, MO/JIeKaIIHe IPOBEPKe
OIIK 9. CnocoGeH pa3pabaTbIBaTh U OCBaUBaTh HOBOE TEXHOJIOTHUYECKOE 000PYIOBaHHE.
OIIK 9.1 Cnocoben pa3o0patbcs B HOBOM OOOpPYIOBaHHMM W OCBaWBaTh HOBBIE
TEXHOJIOTHH NP pa3padOTKe MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB U CUCTEM.
OIIK 9.2 CnocobeH K MPOEKTHUPOBAHHMIO, MIPOrpaMMHUPOBAHUIO, 3KCIUTyaTallud U
00CITyKMBAaHUIO MEXATPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB.

Pe3yabTaThl 00yYeHHs OcHOBHbBIE MOKA3aTeJH OueHOYHBIE CPEICTBA
(00BbEeKTHI OLIECHUBAHUS) OLICHKM Pe3yJIbTATOB
CriocobeH pa3pabaTsIiBaTh U 3Haer HOBBIC CIIOCOOBI, | TPAKTUICCKHE 3aHSTHUSA,
OCBanBaTh HOBOE METOABl W  TOAXOJbI, IPH | KOJUIOKBUYM, 3ayer,
TEXHOJIOTHIECKOe pa3paboTKe MEXaTPOHHBIX | | 9K3aMEH.
ob6opynosanue (OIIK 9). POOOTOTEXHUYECKUX

CnocoOeH  pa3oOparbcs B | YCTPOICTB U CUCTEM.
HOBOM 000pyI0BaHUH U | YMmeer pa3pabaTbiBaTh U

OCBaMBaTh HOBBIE TEXHOJIOTHH | ocBAMBATH HOBBIE
npyu paspabOTKe MEXATPOHHBIX | yH(OPMAIIHOHHBIC
u POOOTOTEXHUIECKUX | TeX HOOTHU B oOnactu
yerpoiicts n cucreM (OIIK | pexarponnku u
9.1) POOOTOTEXHHKH.
Bnaneer HaBbIkKamMu
pa3paloTKu,

IIPOrpaMMUPOBAHUSA U
yhpaBieHUs! MOOMIbHBIMU

poboTamu.
Cnoco0eH K NpOeKTUPOBAHUIO, | 3HAET METOABl M CPEJACTBA | MPAKTUYECKOE 3aHSITHE,
IpOTrpaMMHUPOBAHUIO, MPOCKTHUPOBAHUS, KOHTpOJIbHas padoTa, 3a4erT,
SKCILTyaTalluu U | mporpaMMHUpPOBaHUs, OK3aMCH.
00CITy)KHBAHHIO MEXAaTPOHHBIX | skcruryaTalun "
" POOOTOTEXHUHECKHX | oGeyyskMBAHHS MEXaTPOHHBIX
yerpoticts (OIIK 9.2) )51 POOOTOTEXHUYECKUX

YCTPOMCTB.

Ymeer 9KCILTYaTUPOBATh,

IPOTPaMMHUPOBATH "

YIpaBIATh MOOMIIBHBIMU

pobGoTamu.
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Bnaneer HaBbIKaMU
MpOrpaMMHUPOBaHMUS,
BKCHJIyaTaLII/II/I nu
00CITy)KMBaHUS MEXaTPOHHBIX
u POOOTOTEXHUUECKHX
YCTPOMCTB.

7. YueOHO-MeTOAMYIECKOE 00ecIeYeHHe TUCIUILTHHBI
7.1 OcHoBHas JUTEpaTypa

1. JlykunoB A.Il. IlpoekTMpoBaHME MEXAaTPOHHBIX M POOOTOTEXHUYECKUX YCTPOMCTB.
Jlanb. Yuyebnoe nocobue. 2012.

2. Tomac bpoitnnas. BerpamBaembie poOoToTexHUYeckne cucteMbl. [IpoektupoBanue u
IpUMEHEHHE MOOWIBHBIX pOOOTOB CO BCTPOEHHBIMU CHCTEMaMM ympaBieHus. — M. — HkeBck:
W>xeBcKuit MHCTUTYT KOMIIbIOTEPHBIX UccienoBanuii, 2012. 520 c.

7.2 JlonoiHMTEIbHAS JIUTEPaTypa

1. 3enkeBuu C.JI., FOmenko A.C. OCHOBBI yIlpaBi€HHUs] MaHUIIYJISILIUOHHBIMA pOOOTaMHU.
M.: MI'TY um.H.D. baymana, 2004.

2. Eropos O. JI. KoHcTpynpoBaHue MEXaTpOHHBIX MOJAYJIEH : Y4eOHHUK ISl BY30B /
O. . Eropos, IO. B. Ilonypaes. — 2-e u3z., ucnp. u non.. — Mocksa: Crankus, 2005. — 368
c.

3. HOpeBuu E.M. OcHOBBI poOoToTexHUKH: ydeOHoe nmocodue / E. U. FOpeBuu. — 2-e uzn.
— CII6.: BXB-ITerepoypr, 2005. — 401 c.

4. JlenukoB, O. II. OcHOBBI pacyeTa W NMPOEKTUPOBAHMS JAeTalell W y3JI0B MallluH. —
Mocksa: MammHocTtpoenue, 2007. — 464 c.

5. Tlorpebnoit B. K. ABromMaru3npoBaHHOE NPOEKTHPOBAHUE paCIpPENENEHHBIX CHCTEM
peansHOTO BpeMeHu: yuebHoe nocodue / B. K. [TorpeOHoit; HanimonansHbIN HcCiie10BaTEIbCKUIMA
Tomckuit nonurexunueckuit yausepcutet (TITY). — Tomck: U3a-o TITY, 2011. — 311 c.:

6. Makapos . M.}Opesuu E.W. MntemnexkryanbHble poOoThl. M.: MammHocTpoeHue.
VYuebHoe mocoodue, 2007.

7.3. Unmepuem-pecypcui

1. . http://www.kbsu.ru - OTKpBITBIIl YHUBEPCUTET

2. http://www.knigafund.ru/ - 3bC Kuuradonn

3. http://www. ipr bookshop ru - 3BC «IPR book»

4. http://www.viniti.ru - P2)K BUHWUTU. Dnexkrponnslii bank mnaHHbIX pedepaTuBHBIX
xypHainos BUHUTU PAH no mmpokoMy ciekTpy Hayk

5. http://www2.viniti.ru/- 3JI€KTPOHHBIN KaTaJIOTI HAyYHO-TEXHUYECKON IPOAYKLINN

7.4 Ilpoepammnoe obecneyenue co8PEMEHHBIX UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexwnonozuti. [Ipoepammnoe obecneuenue

1. TIO SimlIn Tech.

2. IlIporpammusblii kommiekce “Kommnac”.
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http://opac.lib.tpu.ru/catalogue/search.html?query=cuba.authorityAuthorCode%3D%22RU%5CTPU%5Cpers%5C19853%22
http://www.kbsu.ru/
http://www.knigafund.ru/%20-
http://www.e.lanbook.com/
http://www.viniti.ru/
http://www2.viniti.ru/-

8. MarepunajibHO-TeXHUYECKOE o0ecnedeHne TUCHUNINHBI

Tpe60BaHI/I5{ K YCJIOBHAM pCaIn3allv JUCUHUIIIINHDBI:

Ne | Bupg ayautopHoro TpeGoBanus
/1 donma
JleuHonHas OcHaleHye crenuagIu3upoOBaHHON yueOHOM Me6eiH>Io. OcHalienue
1. ayTOpU TEXHHUYECKUMHU CPEJICTBAMU OOyUEHUS: HACTCHHBIHN 3KpaH C
JUCTaHIIMOHHBIM yIIpaBJICHHEM, MyJIbTUMENITHOE 000pyI0OBaHUE.
OcHarieHue crenuaaTu3upoBaHHON yueOHol Mebenbio. OcHameHue
Kabuner nns TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS: TIOJIBUKHAS MapKepHasi 10CKa,
2. | mMpaKTUYECKUX CUMTHIBAIOIIEE YCTPOMCTBO /IS Mepenadr HHPOpPMAIHK B KOMITBIOTED;
3aHATUN HACTEHHBIN 3KPaH C AUCTAHIIMOHHBIM YIIPaBIEHUEM, MYIbTUMEIUNHOE
000pyI0BaHUE.
OcHarieHue crenuaaTu3upoBaHHON yueOHol Mebenbio. OcHameHue
3 Kommerotepasbie TeXHUYECKUMHU cpencTBamu o0yueHus: [1K ¢ Bo3MOKHOCTBIO
" | kyaccel ITOAKJIIOYEHUS K JIOKaJIbHBIM ceTsiM U MaTeprery. Hannune BT u3
pacueta oquH [1K Ha nBa cTynenTa.

HepequL MaTCpHUAIIBHO-TCXHUYCCKOT'O obecneueHUst JUCHUITIINHBI:

Ne | Bug u HaumeHOBaHUE .
Bun 3anstuit Kparkas xapakrepuctuka
/1 o0opymoBaHUs
IBM PC - [Ipouieccop cepuu He HIxe Pentium 1V.
| | coBMECTHMbIE [Ipaktuyeckne | OmepatuBHas maMsATh HE MeHee 512 MOaiT.
" | mepcoHaIbHbIE 3aHATUSL. [IK momxHbI ObITH 00BEAMHEHBI IOKATHHON
KOMIIBIOTEPBI. CETBHIO C BBIXOJIOM B MIHTEpHET.
eMmoHcTtpanus ¢ [IK amexkTpoHHbIX
. JIeKIIMOHHBIE U A P Hv p
MynbTuMeaniTHBIE npe3eHTanui, 1okymesTos Word,
2. MIPAaKTUYECKUE
CpelcTBa. ANEKTPOHHBIX TaONHU1l, rpaduIeCcKuX
3aHSATHS. .
U300paKeHHIH.
Po6otst EV-3 oTHOCSTCS K KItaccy
IPOrpaMMUPYEMbIX MOOMIIBHBIX poO0TOB. OHU
3 [1aTh MOOUITBHBIX JlaGoparopHble | OCHALIEHBI PA3IMYHBIMU JaTUNKAMU,
" | poboros EV-3. 3aHATHSA NIO3BOJIIOIMMU IPOIPaMMHUPOBATh CIIOKHBIE
nepemMenieHus: podoTa, 00Xo/Is IPH 3TOM
pa3nuyHbIe NPENIATCTBUS.

9 Ocobennoctu peajimzanuu  JUCHUIIJIMHBL JII HUHBAJIMAOB M JHAIO C
OIrpaHUYCHHBIMHA BO3MOKHOCTHAMH 3/I0POBbHA

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl CO3[IaHBI CIlelHaIbHbIE
yCIOBHUA JUIA TOJNydyeHHs o0pa3oBaHMA. B 1ensx JOCTYMHOCTH TIOJIyY€HHs! BBICIIETO
o0Opa3oBaHus 10 00pa3oBaTeNIbHBIM IMPOrpaMMaM HHBAJIMJIaMU U JIMLAMU C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0pPOBbsI YHUBEPCUTETOM 00€CIIEYNBAETCS:

1. AnbrepHatuBHas Bepcus oduuuanbHOro cairta B cetu «MHTepHer» mns
CIa00BU/IAIINX

2. 115 MHBATUAOB C HAPYIIEHUSAMU 3peHus (cIaboBUIAIINE, CIIETIbIE)

- MPHUCYTCTBHUE ACCHUCTEHTAa, OKAa3bIBAIOLIETr0 OOydaromeMycsi HEOOXOIUMYIO HMOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHON HMH(OpMaNMMU O pacluCaHUU Y4eOHBIX 3aHATHUI; Haau4due
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CPEACTB JUIsl YCWICHUS OCTATOYHOTO 3peHUs, OpaiijIeBCKOW KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIMUUTENCH, MporpaMM HEBHU3YaJIbHOTO JOCTyla K MH(OpMaluM, [porpaMm-
CHHTE3aTOPOB PEYU U JPYruX TEXHUUYECKHX CPEACTB MpHEeMa-nepeaayn yueOHol nHpopManuy B
JOCTYIHBIX (OpMax Juls CTYJAEHTOB C HApYLLEHUSAMU 3pEHMS;

- 3a/1aHU [Vl BBIIIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCSl ACCUCTEHTOM;

- IIUCbMEHHbIE 3aJaHHs BBINOJIHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCA ACCHCTEHTY
00yyJaromumcs;

3.1 MHBaJIMIOB M JIMIl C OIPAaHUYECHHBIMH BO3MOXKHOCTSMH 3[J0pPOBbSl IO CIIyXY
(cmabocaplmiamniye, Tayxue):

- Ha 3a4eTre/7K3aMeHe IPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUN CTYICHTY HEOOXOAUMYIO
TEXHUYECKYIO0 TOMOIIb C YYETOM HHIUBUAYAIbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHsTh
pabouee MecCTO, ePeABUraThCsl, IPOUUTATh U OPOPMUTH 3a/laHKHE, B TOM YHCIIE 3aIKChIBast O]
JIUKTOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B TUCbMEHHOU (opMe;

4. JIns MHBIMIOB M JIML C OTPAaHUYEHHBIMM BO3MOXHOCTSMHU 3/10pPOBbsl, MMEIOLINX
HapyIlICHHUs OINOPHO-IBUTaTEIbHOIO ammapaTra, CO3JaHbl MaTE€pPUAIbHO-TEXHUYECKHE YCIIOBUS
o0ecreynBarIue BO3MOKHOCTh OECHpPEnsITCTBEHHOTO JOCTyNa OOy4aromuxcs B Yy4eOHbIE
IOMEIIEeHUs, OOBEKTY NUTAHUS, TyaJeTHble W Jpyrue IOMEIIEHUS YHMBEpPCUTETa, a TakKKe
npeObIBaHMs B YKa3aHHbBIX OMEUICHUIX (HAaJIMYne PacIIMPEHHbIX JABEPHBIX IPOEMOB, OPYUYHEN
U IPYTUX MPUCTIOCOOTICHHUIN).

- THCbMEHHbIE 3aJ]aHMsl BBIINOJIHSIOTCS Ha KOMIBIOTEPE CO CHELMAIU3UPOBAHHBIM
IpOrpaMMHBIM 00€CieYeHHEM MIIM HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJEHTa YK3aMeH IMPOBOANUTCS B YCTHOH opme.

OOyuaronyecs: U3 yucia JIML ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI 00€CIIeUEHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B GopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM
UX 310POBBS.
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