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PaGouas nporpamma npeaHasHadeHa [yl NPenofaBaHus JUCLUIUIMHBI 0053aTeIbHOM YacTh
bnoka 1 (51.0.06.16) ctynenTam o4HO# opmMbl 00yUeHUs IO HANPaBICHUIO MOATrOTOBKU 15.03.06
MexaTpoHuKa U poOOTOTEXHHKA B 7 ceMecTpe.

Pabowas mporpamma cocTaBieHa B COOTBETCTBHM C pabo4yuM y4eOHBIM IUIAHOM U
DenepanbHbIM FOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM Bbiciiero obOpasoBaHus GI'OC
3++ mo nampaBnenuto nonarotoku 15.03.06 MexaTpoHuka W pOOOTOTEXHHKA, YTBEP)KICHHBIM
npuka3zoM MuHHCTepcTBa 00pa3oBanus u Hayku Poccutickoit deneparun Ne 1023 ot 14.08.2020.
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1. He.]'ll/l U 321a4Y1 OCBOCHHA NTUCHHUIIJINHBI

Henabo ocBoeHusi — GopMUPOBAHUE Y CTYJICHTOB 3HAHUW O CHUCTEMaX WM AJITOPUTMAax
yIpaBJIeHUs] poOOTaMH U POOOTOTEXHHUYECKUMH CHCTEMaMu; (POPMHUPOBAHUE YMEHHI M HABBIKOB
WHXKCHEPHOW  JICATEIBHOCTH 1O  pa3paboTKe anropuTMOB  YOpaBlieHHUs poboTamu U
pobororexunueckumu cuctemamu (PTC).

3axauu ocBOeHUS THCHUILIMHBL:
- HN3YUCHUC AJITOPUTMOB PCHICHUA NPAMBIX U 06paTHBIX 3aJa4 KHHCEMAaTUKN U KUHEMATHYCCKOI'O
yIIpaBJIeHUs! poOOTaM, CPEICTBAMH BBIYMCIUTEIEHON TEXHUKY;
- OCBOCHHEC MCTOJOB YIIPABJICHUA MAHUITYJIATOPaMHU, Ha OCHOBC UX III/IHaMI/I‘-IeCKOf/'I MOACIN,
- H3y4YCHHE AITOPUTMOB IUIAHWPOBAHUS U MOJEIMPOBAHUS JIBI)KEHHH pOOOTOB B MPOCTPAHCTBE
0000IIIEHHBIX KOOPAUHAT padOYero MpOCTPAHCTBRA;
- H3y4YCHHE aJIrOPUTMOB AJaITHBHOTO YIPABIECHHUs poOOTaMH;
- HN3YUCHHUC IMPHUHIUIIOB IMOCTPOCHHUA CaAMOHACTpAUBAIOIINUXCA CUCTCM YIIPABJICHUA p06OTaMI/I n
PTC;
- pa3BHUTHE HABBIKOB Pa0OTHI C KOMIIBIOTEPOM KaK CPEICTBOM YIpaBiieHHs WHpopManuend u
NpOrpaMMHBIM ynpaBieHueM podoramu u PTC;
- OCBOEHHE METOJIOB U CIIOCOOOB KOAMPOBAHUS U Mepeaadu HHpopmarum;
- H3y4YCHHE M UCCJIEJOBAHHE CEHCOPHBIX YCTPOMCTB.

2. Mecrto aucuuminnsl B crpykrype OIIOII BO

JlucuuIuimHa OTHOCHUTCS K BapUaTHBHOM yacTé Oj0ka | yueOHOTO IJIaHa MO HarpaBJICHUIO
noaroToBku 15.03.06 — MexaTpoHHKa U pOOOTOTEXHHKA.

JucuuminHa npenojaercsl MOCpeICTBOM UYTEHUS JIEKIMHA U MPOBEACHUS MPAKTUYECKUX U
71a00paTOPHBIX 3aHITUH.

Jucuummna «YmpaBieHHe podoTaMu U POOOTOTEXHUIECKUMHU CUCTEMaMU» 00eCTIeYrBaeT
JIOTMYECKYIO B3aMMOCBS3b MEXJy TUCHMIIMHaMHU 0a30BOM yacTH MpOo(EeCCHOHAIBHOIO LUKIA U
NPAKTUYECKUMHU 3a7jauaMi, PeIlaeMbIMM IPU MPOEKTUPOBAHUU U SKCIUTyaTalluU MPOMBIIIIEHHBIX
pPOOOTOB U POOOTOTEXHUUECKUX CUCTEM.

W3ydyenne nucuuIuiMHbl Oa3upyercs Ha (QyHIAMEHTANbHBIX 3HAHMSIX B 00JAcTH
MaTeMaTHKH, HH()OpPMaTUKH, (U3UKH, MEXAHHKH, 3JIEKTPOTEXHUKH U JIIEKTPOHUKH, TEOPUHU
aBTOMATHUYECKOTro ympaBieHus. HeoOXoauMbl Takke 3HaHUS B OOJACTH MHUKPOIPOIIECCOPHOM
TEXHUKHU, TUCKPETHOW MaTeMaTHKH U TEOPETUUECKON MEXaHUKH.

[TonyueHHblE TpPU M3YYEHUU JaHHOM JAMCLUMIUIMHBI 3HAHUSA HCIOJB3YIOTCA MpPH H3y4YEeHUU
mucuuruineel «[IpoektupoBanue po6otos u PTCy, a Takxke B JUIMJIOMHOM MPOEKTHPOBAHUU.

3. TpeboBaHusA K pe3yJabTaTaM OCBOEHHUS COAEPKAHUS U CHUTITIHHbBI

[Tpouiecc m3ydyeHHs] AMCUUIUIMHBI HAMpaBieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEYIOLINX
komreteHnuii B cootBercTBrE ¢ ®I'OC BO u OINOIT BO no nanHOMy HampaBJICHUIO TTOATOTOBKHU:

- CHOCOOHOCTBIO pa3pabaThiBaTh U MPHUMEHSTH AITOPUTMBI U COBpPEMEHHBIC HU(POBBIC
MpPOTrpaMMHBIE METOJbl PACYeTOB U TMPOCKTUPOBAHUS OTIEITBHBIX YCTPOHCTB W TOJCHCTEM
MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM C UCIOJIb30BAHUEM CTaHAAPTHBIX UCTIOTHUTEIBHBIX U
YOPABISIIONIUX YCTPOWUCTB, CPEACTB aBTOMATHKHU, U3MEPUTEIHLHON W BBIYUCIUTEILHON TEXHUKH B
COOTBETCTBUU C TEXHUYECKHM 3aJlaHUEM, pa3padaThiBaTh IU(PPOBHIE ANTOPUTMBI U MPOTPAMMEI
ynpasieHus podotorexHuueckux cucrem (OITK-11);

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00yUYatOUIHICs TOJIKEH:
3HaTh:
® MaTeMaTHYeCKUi amnmapaT ONUCAaHUS MAHUIYJIATOPOB B anreOpanyeckod M MaTpUyHOU
(dopmax 3ammcH ¢ y4eTOM B3aMMHOTO BIUSHUA cTeneHelt noasmwkHocTH (31);



® METO/bl yNpaBlIeHUs] poOOTaMH, OCHOBAHHBIE Ha pPEIIEHUH OOpAaTHBIX 33Jau KUHEMAaTHUKU U
nuHaMukd (32);
® T[IPUHIMIBI TOCTPOCHUS AaJalTUBHOTO YIPABJICHUS, pa3pabOTKH HX CTPYKTYpPHBIX U
(dbyHKIMOHABHBIX cxeM (33);
® AJIrOPUTMbI JUHAMHUYECKOIO YIPABICHUsI MAaHUITYJIITOpaMu (34);
® AITOPUTMBI ITUIAHUPOBAHUS TPASKTOPUH ABMKEHUS MaHUITyJsTopa (35);
® METOJbl YIaJICHHOT0 TepMUHANIBHOTO yripasieHus podoramu u PTC (36).
Ymers:
® 1ICII0JIb30BaTh BBIUMCIUTEIBHYIO TEXHUKY JUIsl pELICHNUs] MHKEHEPHBIX 3a1a4 (Y1);
® pa3pabaThIBaTh ANTOPUTMbI MO3UIIMOHHOTO, KOHTYPHOT'O U CHUJIOBOTO YIpPaBlIEHUS poOoTaMu
(Y2);
® pa3pabaThIBaTh CTPYKTYPHI IPOrPAMMHOIO U aJanTUBHOIO yrpasienus (¥Y3);
® [UIaHMPOBATh TPACKTOPUU JIBUIKEHUSI MAaHUIYJISILTUOHHBIX cUCTEM (Y4).
Baanern:
® METOJlaMU KHHEMAaTH4ECKOI'0 U IMHAMUYECKOr0 yIpaBiieHus: MaHunysistopamu (B1);
® HaBbIKaMU pa3pabOTKH aIropuTMOB yrpasienus podoramu u PTC (B2);
® METOJIaMHU HMCIOJIb30BaHUS aKTyaJIU3UPOBAHHON UMHUTALMOHHONW MOJIEIN pOOOTHU3NPOBAHHBIX
MIPOM3BOJICTB JAJIs TUTAaHUPOBaHUS U oniepatuBHoro ynpasnenus PTC (B3);
® MeTOJlaMH YJAJIEHHOTO (TepMHHAIIbHOT0) yrpaieHus pobotamu u PTC (B4).
4. Copep:kaHye U CTPYKTYPA AUCHMILIMHBI (MOAYJIs1)
4.1. Conep:xanue pa3iesioB M CHUIITHHBI
No dopmupyemas
pase HaumenoBanue Copepxanue pazzaena KOMITETEHITHS Onenou
14 pasnena (dactp HBIE CPEJICTBA
KOMIIETSHITHH )
1 2 3 4 5
O6mue [ToHsiTHE TPOMBIIIIIEHHOTO POOOTA. OIIK-11
CBEICHMS O Haznauenune npoMbITIIIEHHBIX
IIPOMBIIIIEHHB! | POOOTOB, KPYT peIIaeMbIX 3a]1ay.
X poborax, CocTtaB NpOMBIIIIJIEHHOT0 podoTa
cucTemMax MaHunyastopa. OCHOBHBIE
yIpaBIeHUS KaTeropuu MaHUITYJISITOPOB,
poboramu u KJIacCU(PUKALIHS TT0 CITOCO0Y
PTC. OCYILIECTBJIEHHUS § Tecruposanme
MPOCTPAHCTBEHHBIX NEPEMELICHU.
JlexapToBa, UJINHIPUYECKAS, Borpockr Ha
SK3aMeHe
1 cepuueckas u BpalaTesbHas -
(LapHUpHas) CUCTEMbI KOOPMHAT.
Cremnens cBOOOIBI 3B€HA B SaHATHA
KMHEMAaTUYECKOU Mape, Kiacc
KWHEMaTU4YeCKOu mapbl. Yucio
CTemneHe cBOOO b (TIOJBUKHOCTH )
KUHEMaTHYECKOM IEMH.
Krnaccudukanus MaHUTTyISTOPOB
I10 YUCITY CTETEeHEN OIBUKHOCTH.
VY31e1 MaHumynsATOpa (pyKa,
3amsictee). Yucno crenenei
CBOOO/IbI 3aIISICThSI, PeaTn3yeMble




YTJIOBBIE MIEPEMEIICHHUS.

Marematnueck
ue MOJeNH
MaHUTYJISTOPOB
u
MIPOMBIIIIIICHHBI
X pOoOOTOB.

CucreMsl KOOpAMHAT,
WCIOJIb3yeMble  JJISl  ONHUCAHUS
MPOCTPAHCTBEHHOTO  IOJIOKEHHUS
3BEHBEB MaHUMYyJIsTOpa npu
pemieHHMH  3agad  yIpaBICHHS
poboTramu. AGcooTHas u
CBSI3aHHAsl CHUCTEMBI KOOPJAMHAT.
CreunanbHble CUCTEMBI KOOPAMHAT,
UCIOJb3yeMble Ui MOCTPOCHHS
KHHEMaTUYEeCKOM MOJIEH
MaHUITYJIATOpa  JUIS ~ PELICHHA
3ala4d  YIpaBlIeHUs  poOOTaMH.
Cnocob6  MOCTPOECHHSI  CHCTEMBbI
KOOpJIUHAT JlenaButa -
Xapreno6epra. [Togxox x onucanuto
MIPOCTPAHCTBEHHOMN reOMEeTPUH
MaHMITYJISITOPA, OCHOBAaHHBIH Ha
HCIIOJIb30BaHUU MaTPUYHOM
anreopsol. OnHOpOIHBIC
npeoOpa3oBaHus, MaTpula
OJIHOPOJIHBIX npeoOpazoBaHuil,
Ha3HAYEHUE DOJIEMEHTOB MAaTpUIIbI,
WCTIOJIb30BaHUE B 3agadax
ynpaBieHus pobotamu. Matpuia
MOBOPOTa,  MCIOJIb3yeMas  JUIs
OTMHMCAHUA BpallleHUs OJTHOM
CHCTEMBI KOOPJAWHAT OTHOCUTEIHHO
Opyroil Tpu  pelIieHud  3ajaad
ympasieHus: poboramu. CIOXKHBIE
npeoOpa3oBaHus cucTeM
KOOp/IMHAT, CBSI3aHHBIC C
MOCTIeI0BATEIbHOCThIO [TOBOPOTOB
U TIEPEHOCOB TIpU TIepexoje OT
OHOW cHUCTeMy KOOpAMHAT K
Ipyrod, uX WCHOJIb30BAaHUE B
3a/1auyax ympaBlIeHUs poOOTamH.
Onpenenenue MOJIOKEHUS u
OpHEHTAIUH 3BCHBECB
MaHUMyIsITOpa OTHOCHUTEJIBHO
aOCOIIOTHONW CHUCTEMBl KOOpAHMHAT
o JIeMEHTaM MaTpPHUIIbI
OJTHOPOJIHBIX TTPpeoOpa3oBaHMii.

OIIK-11

TectupoBanue
Bompocsr Ha
JK3aMEHe
KypcoBas
pabora
[IpakTnueckue
3aHATHUS
JlaGopaTopHbie
paboThI

IIpsimMble 1
oOpaTHbIe
3a7a9m O
NIOJIO)KEHUH U
CKOPOCTH,
yIIpaBJIeHHUE T10
BEKTOPY
CKOpOCTH.

[lonsiTne mnpsiMolt u  oOpaTHOM
3a/1aud KUHEMaTUKU MAaHMUIYJISTOpa
npu yIpaBICHUHU poboTamu.
[Ipsimass ~ mo3uIMOHHAs  3ajada
yopaBiaeHus: poOooToM. Marpuiibl
npeoOpa3oBaHUid,  HUCHOIb3YyeMbIe
st peueHust MpAMOi
MO3UILIMOHHOM 3amaun. PermeHue

OIIK-11

TectupoBanue
Bomnpocs! Ha
JK3aMeHe
Kypcosas
paborta
IIpaxTrueckue
3aHSTUS
JlaGopaTopHble




oOpaTHOM TO3WIIMOHHON  3amauu
npu yIIpaBJICHUH poGoTom.
CnocoObl  pemieHus  0OpaTHOM
MMO3ULMOHHON 3aJa4M.

Bo3moxxHOCTE penieHus oOpaTHOM
3a7a4M C Y4E€TOM YHCJa CTEIEHEU
cBO0O/IBI MaHUIYJISTOpPA.
OnpeneneHne CKOPOCTH 3BEHBEB
MaHUMYJISATOpA.

paboThI

Hunnamuueckoe | [Ipenmer IUHAMUKU OIIK-11
yIpaBicHHUE MaHUIYJISATOpPA. [Tpsimas u
MaHMITYJISITOpa | oOpaTHAs 3aja4a JUHAMUKU
MHU. MaHunynsitopa. HWx  pombp B
OpraHu3aLu TIpaBJICHUS
p 1 yrip TectupoBanue
JBUKCHHEM MaHUMIYJIATOPA,
Bonpocs! Ha
JTUHAMHYECKOe yHpaBJcHUE
HK3aMeHe
JBIKEHHUEM poborTa. Br16op
o IIpakTrueckue
cUcTeMbl OOOOIIEHHBIX KOOpAMHAT
IpH TMOCTPOCHUH JIUHAMUYECKOU JAMATHA
p p JlabopaTopHbie
MOJIENTM MaHMUMynsTopa.  BbiBoa AGOTLL
ypaBHEHUs JIBUKCHHS p
MaHUIyJIsTOpa METOIaMuU
Jlarpanxa-Jiinepa, Hprorona-
Oiinepa. CriocoObl TUHAMHYECKOTO
yIpaBiIeHUs B 3agadax cOOpKU U
MEXaHO0OpabOTKH.
IImanupoBanue | [LmanupoBanue TpPaeKTOpHil OIIK-11
JIBKCHUI NBUKEHHMSI  MAHUIIYJIATOpa  IpH
IIPOMBIIIIEHHOT | PELLIEHUU 3aaq yIpaBIeHUS
0 pobora B pob6oramu. [ToHsiTHE TITAHUPOBAHUS
IIPOCTPAHCTBE | TPAEKTOPUM JIBUKCHHUSI
000011IEHHBIX MaHUIYJISATOpa B MPHUCOEAMHEHHBIX TectupoBanue
KOOpAMHAT U B | U ACKapTOBBIX CUCTEMAX KOOPAMHAT Bompock! Ha
pabouem IpU pEIIeHUuU 3a7ad YIpaBJICHUS SK3aMeHe
npocTpaHcTBe. | pobotamu. OmpeneneHue T'paHUI] IIpakTnueckue
pabounii  30HBI  MaHUMIYJIATOpA. 3aHSTUS
IIpenen  mocsAraemocTd  cXBaTa. JlaGopaTopHsble
CrnaxuBanue TPAEKTOPHIL paboThI
MaHUIyJIATOpa B  IPOCTPAHCTBE
MIPUCOEINHEHHBIX MIEPEMEHHBIX.
OrpanuveHus, HakJIaJbIBaeMbIe Ha
TPAEKTOPHIO JIBUKCHHSI
MaHUIYJATOpa B  IPOCTPAHCTBE
MIPUCOEINHEHHBIX TEPEMEHHBIX.
ANTopUTMBI I'eomerpust pabodero mpocTpaHCTBa OIIK-11
TectupoBanue
yIpaBiIeHUS MaHunyastopa. O6bem pabouero
Bomnpocs! Ha
MaHUMNYJISATOpa | MPOCTPAHCTBA MaHUIyJISATOpA.
JK3aMeHe
MH. [Tokazatenr  oObema  pabouero
IIpaxTrueckue
IIPOCTPAaHCTBA MaHUTYISTOpPA.
3aHSTUS
Teopema JIn-Sura JUTS

MaHUITYJIIMUOHHOTO MCXaHU3Ma C




BpalaTeIbHbIMUA rnapamu.
MakcuManbHOe 3HAYCHHE
noKazarens JIn-SIara s
TUIIOTETHYECKOTO  MaHHUIYJISATOPA,
paboratomero B cepuuecKoi

cucreMe KOOpJIMHAT. 3anauun
yIpaBICHUS MaHUIYJISTOPOM,
MO3ULIMOHHOE, KOHTYpPHOE,
a/JlarTHBHOE yIpaBJICHUE.
WNHrennexryaibHbie CHUCTEMBI
yIpaBJIEHUS.
Jlornueckoe ITonsaTne CJI0KHOH, OIIK-11 TectupoBanue
yIpaBJIeHUE pacnpenenennoit PTC. IlocranoBka Bomnpoce! Ha
CIIOKHOM 3amaun  ynpasieHusa.  OCHOBBI JK3aMEHe
7 pOOOTOTEXHHUYE | TEOPUM KOHEUHBIX aBTOMAaTOB H [IpakTuueckue
' ckou cucreMon. | cerer  Ilerpu.  MonenupoBanue 3aHATUSA
MHOTOKOMIIOHEHTHBIX PTC c JlaboparopHble
nomolisio ceteit [lerpu. paboThI

4.2. CTpyKTypa JUCHUIIMHBI

OO0masi Tpy10eMKOCTb IMCUMILUIMHBI COCTaBJsAeT 4 3aueTHbIe eAuHUIBI (144 yaca)

Bun paboter

Tpyn0eMKOCTb, 4aCOB

7 cemecTp Bceero
O01asi TPy10€eMKOCTh 144 144
AynuTopHas (KOHTaKTHasi) padora: 42 42
Jlexyuu (J1) 14 14
Ilpaxmuueckue 3auamus (113) 14 14
Jlabopamopuwsie pabomut (JIP) 14 14
CamocTosiTejibHas pab0oTa, B TOM YHCJIe KOHTAKTHAS: 75 75
CaMocCTOsITENbHOE N3YUYEHHUE PA3/IETI0B 35 35
KypcoBas pabdota (KP) 7 7
CamornonroroBka (ImpopaboTka ¥ MOBTOPEHUE JIEKIIMOHHOTO | 33 33
MaTtepuaiga U MaTepuana yY4eOHHMKOB M Y4eOHBIX MOCOOUH,
MOJITOTOBKA K JA0OPAaTOPHBIM U TPAKTHUECKUM 3aHSTHUSM,
KOJUJIOKBUYMaMm, pyOeKHOMY KOHTPOJIIO U T.JI.),
KoHTpoJib (MoAroToBKa M c1a4a 3K3aMeHa) 27 27
Bua uToroBoro KOHTpoOJIsi (IK3aMeH) 9K3aMeH 9K3aMeH

4.3 JlekuMOHHBIE 3aAHATUSA

Ne Tema




OO6mwme cBeIeHNs O MPOMBINIJICHHBIX POOOTaX, CHCTEMaXx yIpaBlieHHs poOoTaMu 1

1
PTC.
2 MatemaTtuueckre MOJIeIN MaHUITYJISTOPOB U MPOMBIIUIEHHBIX POOOTOB.
3 [Ipsimble 1 0OpaTHbIE 3a/1a4H O MOJIOKEHUU U CKOPOCTH.
4 JluHaMu4yeckoe ylnpaBJICHHE MAHUITYIATOPAMH.
5 [1nanupoBaHue IBUKEHUI MPOMBIIIIEHHOTO poO0Ta B IPOCTPAHCTBE
0000IIEHHBIX KOOPAMHAT U B pab0YeM MPOCTPAHCTBE.
6 ANropuTMBI aIalITUBHOTO YIIPABJICHUS MAaHUITYJITOPAMHU.
7 Jlornueckoe ynpaBlieHUE CIOKHOU POOOTOTEXHUYECKON CUCTEMOA.
4.4. JlabopaTopHble padoThI
Ne HaumenoBanue nabopatopHbix padboT
| [Ipsimble 1 0OpaTHBIE 32124 O TIOJIOKEHUU U CKOPOCTH.
) [TocTpoeHue cucteM KOOPAMHAT 3BEHBEB JIs PA3JIUYHBIX TUIIOB MAHUITYJIATOPOB.
3 3HAaKOMCTBO C MPOMBIIIIEHHBIMHA poOoTamu Ha ipumMepe pobota KUKA.
4 3HaKOMCTBO ¢ OCHOBaMH paboTsl Ha poboTe KUKA.
5 VYnpasnenue poborom KUKA B pyuyHOM pexume.
6 VYupasnenue poborom KUKA B aBTOMaTHYECKOM pEXHUME.
[IporpammupoBanue nepemMenieHun
7.
IIporpamMmmupoBaHue UKIIOB
8.
[IporpammupoBaHue yCIOBHBIX IIEPEX0I0B
0.

4.5. IlpakTH4ecKue 3aHATHSA

Tema

[TocTpoeHne KUHEMATUYECKOH CXEMBbI IIPOMBIIUIEHHOTO POO0Ta, MOCTPOSCHUE CHCTEMBI
KOOpJMHAT 3B€HHEB MaHUMYJISITOPa B COOTBETCTBHE ¢ airopuTtMoM JleHaBuTa-XapreHoepra.
3anucek MaTpull npeoOpa3oBaHui JUIsl 3BeHbEB MAHUITYJISITOPA.




2 | Pacuer MaTpuipl nepexona OT CUCTEMBI KOOPAMHAT OCHOBAHUA K CHCTEME KOOPIAUHAT
CBA3aHHOM C KOHEYHBIM 3BEHOM MaHUIyJIATOpa. Pelienne npsMoin nNo3uLUOHHOMN 3a1a4u —
OIIpEZICIICHUE TIOJIOXKECHUS ¥ OPUEHTALIMM KOHEYHOI'O 3B€Ha MAaHUITYJIATOPA B CUCTEME
KOOPJMHAT CBSI3aHHON C OCHOBAHUEM.

3 | Pemenue oOpaTHOM MO3UIIMOHHON 3a/1a4¥ MaHHUITYJISITOPA.

4 | Mogenuposanue MHOrokomnoHeHTHbIX PTC ¢ nomouisto cereit [lerpu.

4.5 KypcoBas padora

Lenpto BBIMONHEHUS] KYpCOBOU paboThl 0 TeMe «KuHemMaTnka MaHUITYJIATOPaY SBISETCS
IIPAKTUYECKOE IMPUMEHEHHUE IIOJIYYCHHBIX TEOPETUYECKMX 3HAHMM K CaMOCTOSITEIIBHOMY pacdery
KMHEMAaTUKU IPOMBIIUIEHHOIO pPo0OTa (MAaHHUITYJIATOpa) MCIONb3YEMOIO MJI OCYIIECTBICHHS
Pa3IMYHBIX TEXHOJIOTMYECKUX ONEPALHH.

[Ipu BBIONHEHUN KYpCcOBOW pabOTHI CTYIEHT pPacCUMTHIBAET KMHEMATHKy KOHKPETHOTO
IPOMBIIIJICHHOTO po00Ta (MaHUITYJIATOpa) 10 3afaHuio npenojasarens. O0beM KypcoBoi pabOThI:
pacueTHO-TIOSICHUTENNbHAS 3anucka — 30-35 cTpaHUI MaIIMHOMMMCHOTO TekcTa. ['paduueckas yactb
IIPOEKTa JOJDKHA COJEP)KaTh PUCYHKH C KMHEMAaTHUYECKHMH CXEMaMH 3BEHBEB ITPOMBIIIIEHHOIO
poboTa (MaHUTYJIATOPa) U CUCTEMBI KOOPJIMHAT 3BEHBEB C YKa3aHUEM HaIpaBJICHUN UX OCEH.

PacyeTHO-nIOsAICHUTENBbHAS 3alIMCKA IOJKHA COIEPKATh:

a) KpaTKoe H3JI0’)KEHUE TEOPETUYECKUX OCHOB KHHEMAaTUKU MaHumysstopa. I[lonsTue
OpsMOM 1 0OpaTHOM 3a1a4l KUHEMATHKHY;

0) pHUCYHKM C KHHEMAaTHYECKMMH CXEMaMH 3BEHBEB IPOMBIIUIEHHOTO poboTa
(MaHUMYNATOpPA) U CUCTEMBI KOOPAMHAT 3B€HbEB C YKa3aHWEM HAIIPABICHUM UX OCEH;

B) MaTpulpl IpeoOpa3oBaHUN IpU NEPEXOJe MEXKIY CUCTEMAMHM KOOPAMHAT CMEXHbBIX
3BEHbEB MAHUIYJIATOPA U MATPULy IIEpEX0Ja OT CUCTEMbI KOOPJAUHAT OCHOBAHUS MAHHUITYJIATOPA K
CUCTEME KOOPJIMHAT KOHEYHOI'0 3BEHA;

I') pelleHue NpsSMON MO3ULMOHHOM 3ajjaud — OIpeJlesIeHue KOOpAMHAT U OpUEHTALUH
KOHEYHOTI'O 3BEHAa MAaHUMYJSATOpa OTHOCHUTEIBHO JEKapTOBOM CHCTEMbl KOOPIMHAT OCHOBAHUS
MaHUIyJIATOpA.

Kaxnplii cTyaeHT mnosyyaeT paclMCaHHOE Ha CIENHMaJIbHOM OJIaHKEe WHAWBHIYaJbHOE
3aJaHie Ha IPOEKTUPOBaHME. 3aKOHYEHHAas KypcoBas paboTa MpOBepseTCsl PYKOBOAMUTENEM U
3allMIIaeTCs CTYIEHTOM.

Tpyno3arpatrsl Ha BBIIIOJHEHHE KYpPCOBOM pabOThI COCTABISAIOT 7 4aCOB.

4.7. CamocTosiTeIbHOE M3yUeHHe Pa3/1e/iI0B JMCIHIIIHMHbI

BOHpOCI)I, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHE

OO61ue cBeieHHsI O MPOMBILIUIEHHBIX POOOTaxX, CUCTEMAX yIPaBICHUS
po6oramu u PTC.
7. | Maremaruueckue MOJIeJIM MaHUITYJIITOPOB U IIPOMBIIUIEHHBIX pOOOTOB.

[TpsiMbie 1 0OpaTHBIE 321241 O TTOJIOKEHUH U CKOPOCTH, YIIPaBIICHHUE 10
BEKTOPY CKOPOCTH.
4. | AITOPUTMBI aIalITHBHOTO YIPABICHUS MAHUITYJIATOPAMHU.

Jlornueckoe ymnpaBiieHHE CIIOKHOU POOOTOTEXHUUYECKON CUCTEMOMA.




5 OueHouyHble MaTepHAJbI ISl TEKYNIEr0 KOHTPOJIA YCNEBAeMOCTH M IPOMEKYTOYHOM
aTTrecTaluu
5.1. OueHouHble MaTepHAJIBI /ISl TEKYHIET0 KOHTPOJISl yCIIeBAeMOCTH

Tembl 1011 pedepaTos:

3a MOATOTOBKY M 3aIIUTy pedepaTa CTyICHT MOXKeT HaOpaTh 6 OGayuioB (mmo 2 Oaiia 3a Tpu
KOHTPOJIbHBIE peiTHHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTYACHT JOKEH O3HAKOMHTHCS C
OCHOBHOH U JOTOJIHUTEIBHON JUTEPATypOl, BKIIOUasi CIIPaBOYHBIC U3AAaHUS, 3apYOeKHbIE HCTOUHHUKH,
KOHCIIEKT OCHOBHBIX IOJIOKEHUH, TEPMHUHOB, CBEJICHUH, TPEOYIOIUX I 3aIIOMHHAHUS U SBIISIOIIUXCS
OCHOBONOJAralomyUM B 3Tod Teme. HeoOXoauMo COCTaBUTh AaHHOTAUMH K TMPOYUTAHHBIM
auTepaTypHbIM HcTouHNKaM. CTpyKTypy pedepara cTyneHT onpeaenset caM. OleHrBaHUe TPOBOJANUTCS
C Y4eTOM KOoJM4ecTBa 00paOOTaHHBIX JIMTEPATYPHBIX UCTOYHHKOB, KadecTBa odopmiieHHs pedepara,
OTBETa Ha BOMPOCHI 10 pedepary. Temy i pedepara CTyISHT MOXKET MPEAIOKUATE CaM, JINOO BEIOpATh
U3 MPEIOKECHHBIX.

1. HanpaBneHus BCIOIb30BaHUS IPOMBIIUICHHBIX POOOTOB MaHHITYJISITOPOB.

2. CucreMsl yrpaBiIeHHs IPOMBIIUICHHBIX POOOTOB.

3. MoaenupoBaHre MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKUX CHCTEM.

4. Pemenue npsAMoi MO3MIMOHHOMN 3a/1a4u Ha MpUMepe KOHKPETHOTO IMPOMBIIIIIEHHOTO po0oTa-

MaHUIYJISATOPA.
5. JluHamuyeckue XapaKTepUCTHKH pOoOOTa-MaHUIYIISATOPA.

TecTbI:

B pamkax OamibHO-pEHTHHIOBBIX MEPONPUATUN CTYACHT TPUXKIbl IPOXOIUT TECTUPOBAHUE
Ha KOMIIbIOTepe. B 3aBUCHMOCTH OT IIPOLIEHTA NPABUJIBHBIX OTBETOB KOMIIBIOTEP BHICTABIIAET OT 0
10 6 6amtoB. [IpruMepsl TECTOBBIX 3aJaHHIA, TIPUBEICHBI HIDKE.

IIpn ucnoJib30BaHMHU CHENHATBHON cHcTeMbl KoopanHAT [leHaBuTa — XapreHOepra Kakum
0CSIM COOTBETCTBYIOT 000011leHHbIe KOOPAMHATHI 3BeHbeB MaHUIyJIsiTOpa?
- OcuXnYyY.
+ Tosbko ocu Z.
- Tonbko ocu Y.
-OcuzZny.
IIpsaMas mo3uMIMOHHAs 321a4a KHHEMATHKH po00Ta — MAHHMITYJIATOPA - 3TO?
+ Omnpenenenre TMONOXKEHUS W OPUEHTALMM CXBaTa OTHOCUTENIBHO JEKapTOBOM CHUCTEMBI
KOOP/IMHAT, CBA3aHHOU C paboYUM MPOCTPAHCTBOM pobOTa.
- OnpeneneHre JMHAMUYECKON Harpy3Ku, IeUCTBYIOLIEH HAa CXBAT MPHU JABMKEHUU MaHUITYJISITOpA
- Omnpenenenue 3HaueHU OOOOIIEHHBIX KOOPAMHAT 3BEHBEB MAHMITYJATOpPA MpPHU 3aJaHHOM
MOJIO)KEHUH W OpUEHTAllMM CXBaTa B JIEKapTOBOM CHCTEME KOOPAMHAT, CBS3aHHOM C pabouum
IIPOCTPAHCTBOM MAaHMITYJISITOPA.
- OnpenienieHre YCKOPEHUs CXBaTa MaHUITYJISATOpPA.
OOpaTHast 3a1a4a IMHAMHKH MaHUyJasropa?
+ 3axmrodaercs B TOM, 4TOObI MO 3a/JaHHBIM OOOOIIEHHBIM KOOpAWHATAM, CKOPOCTSIM H
YCKOPEHUSM OINPEAEIUTH ICHCTBYIOIINE B COUJICHEHUSIX MAaHUITYJISTOPA CUJIBI U MOMEHTHI.
- CocTout B TOM, 4TOOBI 110 33/IaHHBIM CHUJIaM U MOMEHTaM OIpeAEIUTh 0000IIEHHBIE YCKOPEHUS,
MHTETPUPOBAHNE KOTOPBIX MO3BOJIUT MOTYYUTh 3HAUEHUSI 0000IIEHHBIX KOOPAUHAT U CKOPOCTEH.
- CocToUT B ONpEEIIEHNN OpPUEHTAIIMH CXBaTa 110 33JaHHON MaTpulle Mepexo/a.
- COCTOMT B ONPENEIIEHNN CKOPOCTH IIEPEMEILIEHUS CXBaTa 0 33JaHHON MaTpUle Iepexoa.
Kpurepun ouenku recra
6 6amoB - 95-100% npaBUIIbHBIX OTBETOB;
5 6amnoB- 85-94 % npaBUIBLHBIX OTBETOB;



4 6anna - 75-84% npaBUIIBHBIX OTBETOB;
3 6anna — 65-74% npaBUIBHBIX OTBETOB
2 6anmna — 55-64% npaBUIIbLHBIX OTBETOB
1 Gamn — 45-54% npaBUIIbHBIX OTBETOB

JlaGopaTopHbie padoThI

B meronmueckux pa3paboTkax K jJab0OpaTOpHBIM paboOTaM HPUBEACHBI IENb U MporpaMmma
paboThl, OCHOBHBIE METOJAMYECKHE YyKa3aHMs K UX BBIIOJHEHHIO, COAEp)KaHUE OTYeTa,
KOHTPOJIbHBIE BOIIPOCHI M CIUCOK PEKOMEHIyeMoit muteparypsl. [lpumep nabopaTopHoii paboThI:

IIpumep 3a1aHKsA HA BbINIOJTHEHUE J1a00PaTOPHOIl padoThl.

Jlis epBBIX TpeX 3BEHbEB MPOMBILIUIEHHOIO poO0Ta - MaHMIYJIATOPA, W300pakK€HHOIo Ha
puc. 1 MOCTPOUTH CUCTEMBI KOOPAMHAT 3BEHHEB MAHMIIYJISITOPAa B COOTBETCTBHUE C AITOPUTMOM
JlenaButa-XaprenOepra (Ipu HOCTPOCHMHM CHUCTEMbl KOOpPAMHAT YKa3aTh IIOJIOKEHHE Havaa
CHCTEM KOOPJIMHAT 3BEHbEB U HAIIPABIICHH OCeii). 3amucaTh MaTPHIIBl MPEOOPA30BAHUN U MATPHILY

nepexo/ia. PemmTs npsMyro MO3ULKMOHHYIO 33a4y (ONpeleauTh 0J0KEHUE TOUKH Os g cucreme

KOOpAUHAT CBSI3aHHOM C OCHOBaHHEM MaHI/IHYJ'IHTOpa). OHpe,[[eJ'II/ITB OpUCHTAUIO ocell CBSI3aHHOMU

CUCTCMbI KOOPpAMWHAT B TOYKC 03 OTHOCHUTCJIIBHO Z(eKapTOBOﬁ CUCTCMbI KOOPAWHAT OCHOBAHMA.
OHpe,I[eJ'II/ITb OpUCHTAINIO OCEl CHCTEMBbI KOOpAUWHAT OCHOBAaHUA OTHOCHUTCIBHO CBSI3aHHOM

CHUCTEMbI KOOpAUHAT TPECTHCI'O0 3BCHA MAHUITYJISITOPA (TO‘{Ka 03 Ha pI/IC) HaHHHC JJIA pCIICHUA

3ajauyd B3ATh W3 Tabmuupbl. Ilpumedanue: g/ — yrosn noBopoTra MaHMITYJATOpPa OTHOCUTEIBHO
BEPTUKAIBHON OCH, g2 U g3 — yIJibl IOBOPOTA OTHOCUTEIBHO TOPU30HTAIBHBIX Ocel (OTCUET YIJIOB
g2 1 g3 B Tabinue BeleTCsl OT TOPU30HTAIBLHOIO NOJI0XKEeHUs 3BeHbeB). Henocraromue ans pacuera
pasmepsl BEIOpATh MPOU3BOJIBHO.



Puc.1 - [Ipomviwinennsiii pobom - Manunyisamop

Tabmuua. Jlannable U1 penieHns TpIMOM MO3UIIMOHHON 3a/1a4H.

Ne ql, q2, q3,
rpaj rpaj rpaj
1 0 0 90

5.2. OueHo4Hble MaTepUAJIbI 1JIsl IPOMEKYTOYHOM aTTecTAlMU
[TpomexxyTouHass arrectanus HPOXOAUT B (OpME 3alUThl BBIIOJIHEHHOW KypCOBOM
paboTsl 1 sk3ameHa B 7 ceMectpe ODO. DKx3aMeHaIMOHHBIN OUJIET BKIIIOYAET TPU TEOPETUUECKUX
Bonpoca. Ha sk3amene cryneHT moxer HaOpath makcumyM 30 Oamnos. Ilpu 3amuTe KypcoBoit
paboThI, CTYZEHT MOXKET HaOpaTh MakcuMyM 30 GasuioB.

IIpumep 3a1aHus HA BBINOJHEHHE KYPCOBOM padoThI:
Tema pabotsl: «KnHeMaTHKa MPOMBIIIUIEHHOT'O POO0Ta — MAaHUIYJIATOPAY

[TosicHuTenpHAs 3aMKCcKa K KypcoBOil paboTe AOJKHA COlepKaTh CIEAYIOIINE Pa3elibl:

1. KpaTkoe n3/10’)keHHE TEOPETUYECKUX OCHOB KMHEMAaTHMKM MaHumysstopa. ITonstue
npsiMoi U oOpaTHOI 3a1aun KuHeMaTHKU. CTeneHb CBOOObI 3B€Ha B KHHEMATUYECKOM Mape, Kjlacc
KrHeMaThyeckoi mapbel. OCHOBHBIE KaTETOPHUM MaHUMIYISATOPOB, KJIACCH(PHUKAIMA IO CIOCO0Y
OCYIIIECTBIJIEHUS MPOCTPAHCTBEHHBIX MEpEMEIIEHNN -eKapToBa, HWIMHAPHIECcKas, chepruueckas u



BpalareiabHas (MIApHUpPHAs) CUCTeMbl KoopauHaT. llpsmMas Mo3uIMoHHas 3ajaya yIpaBJICHUS
poboTom. MaTtpuiipl TpeoOpa30BaHM, UCTIOIB3YEMBIC IS PEIICHUS MPSMOM TTO3UITMOHHOM 3a1a4H.
Martpuna noBopoTa, HCIOJIb3yeMas JJsi ONMCaHWs BpAIICHHUsS OJHOM CHUCTEMBl KOOpPAMHAT
OTHOCHUTEIIbHO APYrol MpU pelieHud 3aaad ynpasieHus podoramu. CroxkHble mpeoOpa3zoBaHUsS
CUCTEM KOOPJIMHAT, CBSA3aHHBIE C I1OCJIEJ0BATEIbHOCTHIO IIOBOPOTOB U IIEPEHOCOB IIPU MEPEXOE OT
OJIHOI cucTeMy KoopAuHAT K apyroi. Mx wucmonbp3oBaHue B 3ajayax yOpaBlIeHUS pPoOOTaMHu.
CrneunanbHble CUCTEMbI KOOPAMHAT, HUCIIOJIb3YyEMBbIE Ul IOCTPOCHHUS KMHEMATUYECKOM MOJEIN
MaHUNYJSATOpa JUIsl pEIIeHUs 3aJlayd yIpaBieHUs poOOoTamMH, CHOCOO MOCTPOCHUS CUCTEMBbI
koopauHat [lenaBura - Xaprenoepra.

2. s n3obpakennoro Ha cxeme pooora KUKA (puc. 1) TpeOyercs i IepBBIX Tpex
3BeHbEB: [lOCTpOUTH KMHEMATHYECKYIO CXEMY IPOMBIIUIEHHOTO po00Ta, MOCTPOUTH CUCTEMBI
KOOpJMHAT 3BEHbEB MAHUITYJSATOPAa B COOTBETCTBHE C aaroputMmom JlenaButa-XaprenOepra (mpu
IIOCTPOEHUH CHCTEMBI KOODPJIMHAT YKa3aThb IIOJOKEHUE Hayajla CHUCTEM KOOpAMHAT 3BEHBEB U
HamnpaBlieHUs1 oceit). 3amucarh MaTpUIlbl Mpeodpa3oBaHUil U MaTpully nepexoja. Pemuts npsMyro
NO3UIMOHHYI0 3anady (ONpenenuTh nojoxkenune Touku -4 (puc. 2) B cHCTEMe KOOpIMHAT
CBSI3aHHOM C OCHOBaHMEM MaHHUMyJsiTopa). OnpeneanuTb OPUEHTALNI0 Ocei
CBSI3aHHOM CHMCTEMbl KOOPAMHAT B Touke -4 OTHOCHTENHHO IEKapTOBOM
CUCTeMbl KOOpAMHAT OCHOBaHWs. JlaHHBIE JUIS perieHus 3aJadyd B3sTh W3
tabmuupl 1. IlpuMeuanue: HampaBiaeHHs] OTCYETa YIJIOBBIX KOOPAMHAT B
Tabnuie 1 COOTBETCTBYIOT PUCYHKY 2.

Puc. I - [Ipomvrunennwiii pooom KUKA KR 16-3

Puc. 2 — Cxema poboma KUKA (na cxeme ykazamvl
0000wennble KoopOouHamvl: gl — yeon  nosopoma 60Kpye
éepmukaivHou ocu;, q2, q3 — Yyeabl NOBOPOMA BOKpY2
20PU3OHMATILHBIX OCEll COUNICHEHUs. 36€Hbe8 MAHUNYISIMOpPa).

H

—— 675 —bk——

Tabnuua 1. /lanHble U1t pereHus NpsMON MO3UIIMOHHON
3aJ1a4H.

Ne o 0l, Q2, 03, H, G,
CITUCKY rpag rpan rpaa MM MM
1 0 0 0 700 900

3. Jlns IpOMBIIUIEHHOTO po0OTa - MaHUMYNATOpa, M300paKEHHOrO Ha pHC. 3 MOCTPOUTH
CHUCTEMBl KOOpDJAMHAT 3BEHBEB MAHHUITYJIISITOpPA B COOTBETCTBHME C alroputMom JleHaBura-
XaprenOepra (Impu TOCTPOCHHUU CHUCTEMbl KOOPAMHAT YyKa3aTh IOJOXKEHHWE Hayaja CHUCTEM
KOOpJIMHAT 3BEHbEB M HAINpaBieHHs oceil). 3amucarth MaTpullbl MpeoOpa3oBaHUNl M MaTPHILY

nepexo/ia. PemmTs npsMyro MO3UIMOHHYIO 33/1a4uy (OMpeleanTh MOJ0KEHUE TOUKH Os g cucreme
KOOpJIMHAT CBSI3aHHOW C OCHOBAaHHMEM MaHMIYNATOpa). OnpenenuTh OpUeHTAUI0 Ocel CBA3aHHON



CUCTEMBI KOOPAHWHAT B TOYKEC 03 OTHOCHUTCIIBHO HeKapTOBOfI CUCTEMBI KOOPAHWHAT OCHOBAHMA.

Ornpenenutb OPHUEHTAIMI0 OCEM CHUCTEMbl KOOPAMHAT OCHOBAaHUSI OTHOCHUTEIIBHO CBSI3aHHOM

CUCTEMBI KOOPJIMHAT TPETHETO 3BEHA MAHMITYJIATOpA (TOYKa Os ). JlaHHBIE A pelieHus 3ajadu
B3iITh W3 TaOnuubl 1, BCce pacueTsl MPOBECTH sl Tpex BapuaHToB. [Ipumeuanue: Q1 — yroiu
IIOBOPOTAa MAaHMITYJSATOpa OTHOCUTEIbHO BEPTHKAJIBHOW OCH, d2 M d3 — KOOPIMHATHI JMHEHHOTO
nepeMeIeHHs 3BeHbEB MaHUMYIIATOpA. PemuTh 00paTHYI0 MO3ULIMOHHYIO 33/1a4y — I10 33JaHHBIM
3HaueHusM X, Y u Z B IeKapTOBOM cuCTEME KOOPAMHAT CBSI3aHHOM C OCHOBAaHUEM MAHHITYJIATOPA,

onpenenuts koopauHatel Q1, d2 n d3. Jlanusie 11 pemeHuss 0OpaTHON 3a/1a4uM B3ATh U3 TaOJIUIIBI
2.

Puc. 3

IIpomviuinennulil pobom - MAHURYIAMOD
Tabnuua 2. JlanHpie AJ1 perieHus: mpsiMoil MO3UITMOHHON 3a/1a4u.

Ne 0l, dz, ds, a2,
rpan MM MM MM
1 0 200 200 200

45

90

Tabnuua 3. Jlanasle 11 penieHus o0paTHONM NO3ULIMOHHOM 3a1auu.

Ne X, Y, Z, a2,
MM MM MM MM
1 300 400 200 200

Bonpocs k 3amuTe KypcoBoii padoTsl
1. . CHGIII/IHJ'IBHBIG CHUCTCMbI KOOpPJAWHAT, UCITOJIB3YEMBIC U1 ITIOCTPOCHUA KHHEMAaTHYECKOU
MOJIeJIM MaHUITYIIATOpA JJI PEIIeHUs 3aa4u yrpaBieHus podotamu. Criocod mocTpoeHus
cuctembl koopauHat Jlenasura - XapreHnoepra.
2. OmnpeneneHue NOJOKEHUS U OPHEHTALIMN 3B€HbEB MAHUITYISTOPA OTHOCUTEIIEHO
a0COIOTHON CUCTEMBI KOOPAMHAT MO 3JI€MEHTaM MaTpHULIbl OJHOPOIHBIX MpeoOpa3oBaHUil.
3. Tlpsmas mo3UIMOHHAs 3a7a4a yrpaBiaeHus podoToM. Matpuiisl mpeoOpa3oBaHuUid,
WCITOJIB3YEMBIE JIUISl PEIICHUS] PSMON ITO3UIIMOHHOM 3a1a4H.
Kpurtepumn onenku (3a4era) npu 3ammre KypcoBoi padoTsbl.
3ammTa KypcoBOoi pabOTHI MMPOXOAMWT B YCTHOM (opMe (cobecemoBaHme) U TPEICTABIISCT
co0oif OTBETHI HA BOIPOCHI.

Bonpocsl k 3k3ameny



>

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

CocTtaB NIpOMBIIIJICHHOTO po00Ta (MAaHUITYJIATOPA), AHAJIOTHS C PYKOH YelloBeKa.
OcHOBHBIE KaTErOpUHU MaHUTYISTOPOB, KiIacCU(UKALIHS 110 CLIOCO0Y OCYILIECTBICHUS
MIPOCTPAHCTBEHHBIX NepeMerieHuil. JlekapToBa, HUIUHIApHYECKast, chepudecKas u
BpaluarenbHas (IapHUpHas) CUCTEMbl KOOPAMHAT.

[TonsTre paboyero npocTpaHCTBa MaHUITYJIATOPA.

Haznauenune MaHUIynaTOpOB ¢ OOJNBIINM YUCIIOM CTEIEHEH MOABMKHOCTH.
Kongurypauus padouero npocrpancTBa MaHumymisaropa. [IpuBectu npumeps! aiis
MaHHUITYJISATOPOB € PA3IMYHBIMUA CHCTEMAaMH KOOPAUHAT MPOCTPAHCTBEHHOI'O NIEPEMEILICHHUS.
Omnpenenenue rpaHull pabounii 30H6I MaHUTTYJIsITOpa. [Ipenen nocsaraeMocTu cxpara.
O06Bem pabodero nmpocTpaHcTBa MaHUIyssITopa. [lokazarens ooObema pabodero
IIPOCTPAHCTBA MAaHUITYJISATOPA.

[ToHsTHE TPOMBIIIIICHHOTO pOOOTa (OMpEEICHHE).

HaznaueHune npoMblIIEHHBIX pOOOTOB, KPYT pPEIIaEMbIX 3a1a4.

VY311 MaHumynsTopa (pykKa, 3amsictbe). Yucio creneneid cBOOOAbI 3aIsCThs, pealn3yeMble
YTJI0BbIE IIEPEMELICHMUS.

Teopema JIu-SHra ajis MAaHUIYJASHIUOHHOTO MEXaHU3Ma C BpallaTeIbHbIMU ITaApPaMH.
MakcumanbHOe 3Ha4eHue nokasarens JIu-SHra ajis runoTeTH4ecKoro MaHuIyJsATopa,
pabotaroriero B cpepuieckoil cucteMe KoOOpAuHaT.

Yucno creneHei cB000IbI (TOABIKHOCTH) KHHEMaTnyeckoi nenu. Kiaccudukanus
MaHHUITYJISITOPOB IO YHUCITY CTETIEHEN MOJBUKHOCTH.

Crenenb cB000/1bI 3B€HA B KWUHEMAaTHYECKOU Nape, Kjacc KUHemMaTtuyeckoil napsl. [Ipusectu
MpUMeEpbl KHHEMAaTUYECKUX TIap pa3HOro Kiacca.

OO011ast nocTaHOBKA 33/1a4M [JIAHUPOBAHUS TPAEKTOPUN MaHUIIYJISATOpA.

OcHOBBI TEOpUU KOHEYHBIX aBTOMATOB U ceTeil [leTpu.

Crenenb cB000/1bI 3B€HA B KWUHEMAaTUYECKON Nape, Kjacc KUHeMaTtuyeckoil napsl. [Ipusectu
MpUMeEpbl KHHEMAaTUYECKUX IIap pa3HOro Kiacca.

CucreMbl KOOPAUHAT, UCIIOJIb3YEMBIE [l OIIMCAHUSI IPOCTPAHCTBEHHOI'O MIOJIOKEHUS
3BEHbEB MAHMITYJATOPA MIPH PELICHUH 3ajay YIpaBieHus podoTamu. AOCOIOTHAs U
CBSI3aHHAsI CUCTEMBI KOOpPIHAT.

CriennanbHble CUCTEMBI KOOPIMHAT, UCIIOJIb3YEMBIE JUIsl IOCTPOEHUSI KUHEMATHYECKON
MOJICJIM MAaHUMYJISITOPA ISl pEIIeHUs 3a/1au yrpaBiieHus: poooramu. Criocod moCcTpoeHUs
cucteMbl koopauHat JleHaButa - XaptenOepra.

[TonsiTre npsiMoii 3a1a4u TMHAMUKYA MaHUIYJISTOpA MPU YIIPaBIeHUH poOOTaMHU.
OnHopoiHbIE TIPeoOpa30BaHMs, MaTpHUIa OJHOPOIHBIX TPe0Opa30BaHUi, HA3HAYCHHE
3JIEMEHTOB MaTpUIIbl, UCIIOJIB30BaHUE B 337a4ax yIpaBiIeHUs poOOTaMHu.

[IpenMeTr AMHAMHUKN MAaHUITYJIATOPA.

Mertoapl peniennsi 0OpaTHOM MO3UIIMOHHOMN 3a/1a4ul yIpaBIEHUS pOOOTOM.

IlonsaTHe 3a1aun ynpaBieHUus: MaHUITYJISTOPOM, IO3ULIMOHHOE, KOHTYPHOE, aJallTUBHOE
yIpaBii€HUE.

JuHamuueckas Mozienb MaHuIyssTopa. Merton Jlarpanxka-Oiiepa s MOIy4YeHUsS
YpaBHEHUI TUHAMHUKU MaHUIYJISITOPA.

Onucanue JBMXEHUS MAHUITYJIATOpPA C UCIOIb30BaHUEM MeTona Jlarpanka-Oiinepa 1
HEKOHCEPBATHUBHBIX CUCTEM.

Onpenenenne NoJ0KEHNS U OPUEHTALIMY 3BEHBEB MAHUITYJIATOPA OTHOCUTEIIBHO
a0COIIOTHON CUCTEMBI KOOPAMHAT IO AJIEMEHTaM MaTpHUIbl OAHOPOJHBIX MPeoOpa3oBaHU.
[IpsiMast mo3uLIMOHHAs 33/1a4a yrpaBieHus: poOoToM. MaTpuiisl mpeodpazoBaHUid,
UCIOJIb3YEMbIE I PEeIIeHUs TPSIMON O3UIIMOHHOM 3a/1auH.

[Tonatue oO6paTHOI 3a1a4y AMHAMUKN MaHUIYJISTOPA IPU YIPABICHUH POOOTOM.
CrnoxHble MpeoOpa3oBaHUs CUCTEM KOOPAUHAT, CBSI3aHHBIE C TIOCIIEI0BATEIbHOCTHIO
IIOBOPOTOB U IIEPEHOCOB IIPH NEPEXO/IE OT OAHOM CUCTEMY KOOPAMHAT K Apyroil. Mx
MCIOJIb30BaHKE B 3aJ]a4ax yIpaBJIeHUs poOOTaMHu.



30. Pemenue oOpaTHON MO3UIIMOHHON 3374yl IPH YIpaBIeHUU poO0oTOM. Bo3MOKHOCTH
peleHust 00paTHOM 3aJa4u C y4€TOM YHCIIa CTENEHEeH cBOOOABI MAHUITYIISITOPA.

31.  CrnaxuBaHue TPaeKTOPUN MAaHUIYJISATOPA B IPOCTPAHCTBE MPUCOEINHEHHBIX IIEPEMEHHBIX.

32.  OOpatHas 3a/1a4a AUHAMUKN MaHUITYJISATOPA.

33.  TlonsTue npsMoii U 0OpaTHOH 3a/1a4 KUHEMATUKHA MaHUITYJIITOPA [IPH YIIPABICHUT
poboTtamu.

34. T'eomerpus pabouero mpoCcTpaHCTBA MAHUIYISTOPA.

35. IInaHumpoBaHME TPAEKTOPHI IBUKEHUS MAHMITYJIATOPA TP PELICHNUN 3aa4 yIPaBICHUS
pobotamu. O0IIast MOCTAHOBKA 3aJ1a4H.

36.  IInaHmpoBaHME TPACKTOPHUI IBUKEHUS MaHUITYJIATOPOB B IPUCOECAMHEHHBIX CHCTEMAX
KOOpJMHAT IIPU PELICHUH 3a]a4 YIPaBICHUS poOOTaMHU.

37. Marpuua noBopora, UCIIOoJIb3yeMasl I OIIMCAHMS BPAICHUs OHOM CUCTEMBI KOOPINHAT
OTHOCHUTEIJIBHO JIPYroi PY PELICHUH 33/1a4 YIIpaBJIeHUs poOOTaMu.

38.  Bb16op cucteMbl 0000IEHHBIX KOOPIUHAT IIPU IOCTPOCHUHU TUHAMUYECKONH MOJIENTN
MaHHUITYJISATOPA.

39. IIpenMeTr KMHEMATHUKU MaHUILYJISTOPA.

40.  IloHsTHE IUIIAHUPOBAHMS TPACKTOPUM ABUKEHUS MAHUITYJISITOPA B IPUCOCINHEHHBIX U
JIeKapTOBBIX CUCTEMaxX KOOPJAMHAT IPU PELICHUH 33134 YIPaBICHUS pOOOTaMH.

41.  IlnmaHupoBaHUIO TPAEKTOPHI MAHUITYJIATOpPA B AEKAPTOBOM cucTeMe KOOPAUHAT (CBSI3aHHOM ¢
OCHOBAHMEM MaHUIYJISITOPA) IMpPU PELICHUHU 3ajay YIpaBIeHUs POOOTaMHU.

42.  Ilomxox K ONMCAHWIO IPOCTPAHCTBEHHON I'€OMETPUU MAaHHUITYJISITOPA, OCHOBAHHBIN Ha
HCIOJIb30BAHUU MATPUYHOM alreopsl.

43.  Tlonstue pacupenenennoit PTC.

44.  TlonsaTHe 3a7a4u yIpaBJICHUs MaHUIYJIATOPOM, TO3ULMOHHOE, KOHTYPHOE, aJallTUBHOE
yIpaBJICHUE.

45.  OrpaHuyeHUs, HAKJIAJbIBAEMBIE Ha TPACKTOPHIO ABM)KEHUSI MAaHUITYJISTOPA B IIPOCTPAHCTBE
IIPUCOECIUHEHHBIX IIEPEMEHHBIX.

46.  MopnenupoBanue MHOrokoMnoHeHTHbIX PTC ¢ momomnisto cereit [letpu.

6. MeToanyeckne MaTepHasbl, ONpeAeJAOIIMe NMPoueIypPbl OLCHUBAHWSA 3HAHWI, YMEHMI,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH
6.1 Pe3ysbTaThl 0CBOCHHUS y4eOHOH TUCHUILINHBI, OJJIeKALIME IPOBEPKe

Kounrpoaupyembie HNuaukaTopsl 10CTHKEHUI OcHoOBHBIE 0KA3aTeJIH OueHouHbIE CpeICTBA

KOMIIETCHII MU ('-[aCTL OLIEHKHU pPe3yJjJbTaToB
KOMIIETEeH i)
Cnocoben Criocoben paspabatsiBath | OOyuarommuiics 3HAET | MPaKTHYCCKOEe 3aHATHE,
paspabarsIBaTh 1 U TPUMEHSTh AJITOPUTMBI | TEOPETUUECKUI MaTepual, naboparopHas pabora,
MIPUMEHATH aJITOPUTMBI u COBpeMeHHLIe OTHOCﬂHIHﬁCﬂ K HaHHOI‘/’I TECTUPOBAHUE, KypCOBasa
1 Cq?BpeMeHHHe UHU(pPOBLIE ITIPOrPAMMHBIE | KOMIIETEHIIMM (B TOM pabora, sx3ameH
151 OBBIC

moep METO/IbI pacyeToB | UMCIE 3HAET TMpaBUIIA,




MIPOTrPaMMHBIE METOBI
pac4eToB
MIPOCKTUPOBAHUS
OTZAEIbHBIX YCTPOICTB
U TIOJICHCTEM
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CUCTEM C
UCIIOJIb30BAaHHEM
CTaH/AapTHBIX
UCTIOJTHUTENIBHBIX U
YIIPaBJISAIOIINX
YCTPOWCTB, CPEICTB
aBTOMATHKH,
HU3MEPUTENBHON U
BBIYHMCIIUTENILHON
TEXHHUKH B
COOTBETCTBHH C
TEXHHYECKAM
3ajaHHEM,
paspabatbiBaTh
UQpoBbIE aITOPUTMBI
U IIPOTrpaMMBbI
YIIpaBJICHUSA
POOOTOTEXHUUECKUX
cuctem;(OIIK-11).

SJICKTPOHHBIX YCTpOﬁCTB,

PUMEHSIEMBIX B
MEXaTPOHUKE u
pobororexuuke  (OIIK-
11.4)

MOCJIEe0BATENFHOCTD,
QITOPUTM  BBITIOJTHEHUS
JIeHCTBUIM, YMEHU).
Moxer ero
BOCITPOM3BECTH (C pa3HOU
CTEIICHBIO TOYHOCTH),

OTBETUTh HA YTOYHSIOIIUEC
BOITPOCHIL.

- 3Haer:

31

3HaTh MaTEeMaTUYECKUIT
amnmapar OIMCaHus
MaHMITYJISITOPOB B
anreOpandecKon u
MaTpUYHOU Popmax
3aIlMCH C YYETOM
B3aUMHOTI'0 BIUSHHS
cTeneHen MoABMKHOCTH
32

3HaTh METOJIBI
yHpaBieHust poooTaMHu,
OCHOBaHHBIC Ha PEIICHUH
00paTHBIX 337249
KUHEMAaTUKU ¥ AUHAMHUKH
33

3HaTh OPUHIIATIBL
MOCTPOCHUS aJalTUBHOTO
yIpaBieHHs], pa3paboTKu
UX CTPYKTYPHBIX U
(YHKIMOHAIBHBIX CXEM
34

3HaTh aNTOPUTMBI
JUHAMHUYECKOTO
yIpaBJICHUs
MaHHITYJISTOpAMH

35

3HaTh aJTOPUTMBI
TUIaHUPOBAHUS
TPAEKTOPUI IBUKEHHUS
MaHHMITYJISITOpa

36

3HaTh METOABI
YAaIeHHOTO
TEPMHUHAIILHOTO
yHpaBiIeHus poOOTaMu U
PTC

OO0yyaromuiics
JIEMOHCTPHUPYET YMEHHS (C
pa3IM4HON CTEIEeHbIO




CaMOCTOSITEIILHOCTH),
OTHOCSIINNMCS K JaHHOH
KOMIIETEHIIUH.

- YMmeer:

Y1

YMeTh UCIIONB30BaTh
BBIYUCIIUTEIbHYIO
TEXHUKY IJIsl peIICHUS
WH)KEHEPHBIX 3a7a4

Y2

YMeTh pa3pabaTriBaTh
ANTOPUTMBI
MO3ULMOHHOTO,
KOHTYPHOT'O ¥ CHJIOBOT'O
yhpaBiieHHsI poOOTaMu
Y3

YMeTs pa3pabaTeIBaTh
CTPYKTYPBI IPOTPAMMHOTO
W aJIaliTUBHOTO
yIpaBJICHUSL.

Y4

YMeTh IIaHUPOBATH
TPAaeKTOPUH ABHKCHHUS

MaHUMYJSIITHOHHBIX
CUCTEM

Bnanenne 3HaHUSIMH WU
YMEHUSIMH, KakK

TOTOBHOCTbH




CaMOCTOATCIIBHOT'O

MPUMEHEHUS uX,
JIEMOHCTPHPOBATH,
OCYIIECTBIIATh
JIESITETIbHOCTh B

pPa3IUYHBIX  CHUTYaIUsX,
OTHOCSAIIMXCS K JIAaHHOM
KOMIIETEHIIHH.
OO0yuaromuiics
JEMOHCTPHPYET
JIESATEILHOCT  (CIIOCOOBI
nesrenbHOCTH). CriocoOeH

oTOHMpaTh u
HWHTErPUPOBATh
HMEIOIIecs] 3HAHHS |
YMEHHSA HCXOJIs u3
IMOCTaBJICHHOM e,
MIPOBOJIUTH CaMOaHAIN3 U
CaMOOIICHKY.

- Baageer:

B1

Bnaners MeTonamu
KHHEMATHYECKOTO U
IMHAMHYECKOTO
YIIPABICHUS
MaHUITYJISITOPaMHU

B2

Bnanerts HaBbIKAMH
pa3paboTKu  aNrOPUTMOB
yHopaBieHuss poOOTaMu H
PTC

B3

Brnagets meTomamu
HCIIOJIb30BaHUS
AKTYyaJIU3UPOBAaHHOU
HMUTAIUOHHON MOJCIN
POOOTH3MPOBAHHBIX
MIPOU3BOJICTB JJIS
IJIAHUPOBAHUS U

OIIEPaTUBHOTO
ynpasnenust PTC

B4

Brnanets METOAaMHU
yZaJIEHHOT'O
(TepMUHAITBEHOTO)
ynpasiieHuss poOoTamMu U
PTC

6.2 llIkana oueHNMBAHUA IJIAHMPYEMBIX Pe3yabTAaTOB 00y4eHHs

6.2.1 Texymmii 1 py0e:KHbIII KOHTPOJIb




B pamMkax TekyIero u pyoe;xHOro KOHTPOJIS 110 AUCIUILIMHE CTYACHT MOXeT Habpathb 10 70

0aJIoB
Cemectp [Ixana oneHuBaHusd
0-35 6amioB 36-50 OaymioB 51-60 6ayoB 61-70 OamoB
7 Yactuunoe mnocemenue | IlomHoe win | Ilomaoe ninun ITonnoe
ayJIUTOPHBIX  3aHSTHH. | YACTUYHOE MOCEIICHUE | YACTUYHOE IOCeIIeHue
HeynoBnerBoputenbHOE | ayAUTOPHBIX 3aHSATUH. | TOCEIICHHE ayJIUTOPHBIX
BBIIIOJIHCHHE YacTuuHoe ayIUTOPHBIX 3aHSATHH.
1abopaTOPHBIX Y | BBIIIOJIHEHUE U 3aL0UTA | 3aHSATUU. [Tomuoe
MPaKTHYECKUX  paboT. | 1abopaTOPHBIX u | ITooHoe BBITIOJTHCHHE n
[Tnoxas mMOATOTOBKA K | MPAaKTHYECKUX paboOT. | BHITOJHEHUE U | 3aIUTa
OQJITbHO-PEUTUHTOBBIM | BBITIOJIHEHHE 3amuTa 7a00paTOPHBIX |
MEPOIPUSITUSIM. KOHTPOJBHBIX  padoT, | JIAOOPATOPHBIX | MPAKTHUYECKUX
Crynent HE | TSCTOBBIX 3aJaHMil Ha | U 3aHATHUH.
JIOTTYCKaeTCst K | OLICHKU MpaKkTUYeCKuX | Beimonmnenue
MIPOMEKYTOUHOU «yIOBIETBOPUTEIBHOY. | paboT. KOHTPOJIbHBIX
aTTecTaluu Brimonnenue | paboT, TECTOBBIX
KOHTPOJBHBIX | 3aJlaHUM Ha
pabor, OIICHKH
TECTOBBIX «OTIIMYIHOY.
3aJJaHKui Ha
OLICHKH
«XOPOIIOY.

B pamkax Tekymiero u pyoexHOro KOHTPOJIS BBIIOJHEHHS] KYpCOBOM pabOThI CTYIEHT

MokeT HaOpaTh 70 6amtoB. Pacnipenenenne 60auioB MPUBEICHO B TaOJIHIIC:

KypcOBOH paboThI

CocraBHbIE YacTH
KypCOBOH paboThI

BBITIOJTHEHBI He | rpaduka, 1160
TOJTHOCTBIO, JIUOO | IOMYIIECHBI
JOTTYTIICHBI HE3HAYNTEIIbHBIC
OILITMOKH. OTpexHu.

MTOJIHOCTEIO, HO C
OTCTaBaHUEM OT

Cemectp [Ixana oueHuBaHus
0-35 Gannos 36-50 OamioB 51-60 6amnoB 61-70 6amnoB

7 Crygent He mnoceman | YactuuHoe [TonHoe nnu [lomHoe mnocemenue
KOHCYJIbTal[u! C | mocelIeHne 4aCTUYHOE KOHCYJIbTalMH c
MPENO0/IaBaTeIIEM. KOHCYNbTAIlU € | MOCELIEHUE MPENo/IaBaTeNEM.
HeynosnerBopurensHoe | mpernojaaBareneM. | KoHcynbTauuil ¢ | besommnbounoe
BBIIIOJIHEHUE COCTaBHBIX | BoinonHeHue MPENoiaBaTesieM. | pelieHue BCEX
yacTei KypCOBO# | KypcoBoil pabotsl | CocTaBHBIC YacTH | 3aj1ad,
pabotel. CTyAeHT He | C OTCTaBaHHEM OT | KypCOBOW pabOTHI | MOCTaBIEHHBIX B
JIOTIyCKaeTcsl K 3amuTe | rpaduka. BBIIIOJIHEHBI KypcoBoil  pabore

0e3 OTcTaBaHUS OT
rpaduxka.

6.2.2 IlpomeskyTOYHAA aTTECTALMS
OreHka pe3ynbTaTOB OCBOCHMS y4eOHOW JUCHUILTUHBI B 6 ceMecTpe MPOBOJUTCS MO LIKaie,
HICITOJI3YEMOW HA DK3aMEHE:

Cemectp

IITxana oneHUBaHUA




HeynoBnerBopurtenbHO
(36-60 6amIoB)

Y 10BIIE€TBOPUTEIIHHO
(61-80 6annoB)

Xoporo
(81-90 GamnoB)

OTJINYHO
(91-100 6amoB)

Crynentr umeer 36-60
0aIoB IO HMTOraM
TEKYIIEeTO 51
PYOSKHOTO KOHTPOJIS,
Ha DK3aMEHE He Jai
ITOJIHOTO OTBETA HU Ha
OJIMH BOTIPOC.

Cryaent umeer 36-

50 OayIoB o
UTOTaM TEKYIIEro M
pyOexxHOTO

KOHTPOJI, Ha
IK3aMeHe Jan

OOJHBIM OTBET Ha

Crynent umeert 51-
60 6amIoB 1O
WUTOTaM TEKYIIETO
U pyOSKHOTO
KOHTPOJIS, Ha
9K3aMEHE Jaj
MOJHEBIM OTBET Ha

CryaenT  umeer
61-70 6GamnoB Mo
UTOTaM TEKYIIEro

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan

HOJIHBIM OTBET Ha

CryneHt umeer OIMH  BONPOC U | OJIMH BOMNPOC U OJIMH BOIIPOC H
36-45  OamioB 1O | YACTUYHO YaCTUYHO YaCTUYHO
UTOTaM TEKyIero | | (IMOJIHOCTHIO) (TIOJTHOCTBIO) (TTOJTHOCTBIO)
pyOSKHOTO KOHTPOJIS, | OTBETHJI HA BTOPOW. | OTBETHJI HA OTBETHUI Ha
Ha JK3aMeHe nan | CtyneHT umeer 46- | BTOPOU. BTOPOH.
MOJIHBIA OTBET TOJIBKO | 60 OasoB o | Ctynent umeert 61
Ha OJIUH BOIIPOC UTOraM TEKyIero u | — 65 6aoB mno

pyOexxHOr0 UTOTaM TEKYIIETro

KOHTPOJI, Ha | ¥ pyOexHOTro

JK3aMeHe JlaJI | KOHTPOJIs, Ha

NOJHBIA  OTBET Ha
OMH BONPOC WU
YaCTHYHO  OTBETHII
Ha 00a Borpoca.
CtyneHT wuMeeT 1O
UTOTaM TEKYIIETO H
pyOeKHOro
KOHTPOJIS 61-70
0aJUI0OB Ha 3K3aMeHe
HE Jal  IOJHOTO
OTBETa HU Ha OAMH
BOTIPOC.

JK3aMeHe Jall
TTOJTHBIN OTBET HA
OJINH BOIIPOC U
YaCTUYHO OTBETHUII
Ha BTOPOM.
CryneHnt umeet 66-
70 GamIoB 110
WUTOTaM TEKYIIETO
U pyOEKHOTO
KOHTpOJIS, Ha
JK3aMeHe) Jal
MOJHBIA OTBET
TOJIBKO Ha OJUH
BOIIPOC.

Ha 3amure kypcoBoii paboThl cTyAeHT MokeT HabpaTh 30 Oanios.
JU1sl OLIEHKU 3aIUThl KYPCOBBIX Pa0OT MCIOJIb3YeTCs CIEAYIONIasl CXeMa:

OOBEKT OLEeHKU Kpurepun MaxkcumManbHbINA 0aiin
Odopmiienue COOTBETCTBYET NOJTHOCTHIO TPEOOBAHUIM 10
paboThI COOTBETCTBYET YaCTUYHO TPEOOBAHUSIM 5
He cooTBeTcTByeT TpeGoBaHUIM 0
Onenka Ha Bilageer matepuaiom 20
3aIInTe YacTU4HO BIAJEET MAaTEPHAIOM 10
He Bnageer marepuaiom 0

IIkana cooTBeTCTBHSI PEHTHHIOBBIX OLIEHOK MATHOAJIbHBIM OLIEHKAM IJISl OLleHUBAHM I
KYPCOBOM padoThI




PeiituaroBas ornenka (B 6amiax) OrneHka no naTuOauTbHON IITKaJe
91-100 COTIUYHOY
81-90 «XOpOLLO»
61-80 «yZIOBJIETBOPUTEIILHOY
Menee 61 «HEYOBJIETBOPUTEIBHO»
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8. O6pasoBateiibHas POOOTOTEXHUKA ;| y4eOHO-METOINICCKUN KOMIUIEKC TUCIUTUTHHBI / COCTABUTENH A.

C. CoOonepckuii, 3. ®. IlapumoBa. — Yemsabuuack : YenaOuHCKUE ToCyqapCTBEHHBIN
nenarorudeckuii yausepcureT, 2014. — 32 ¢. — ISBN 2227-8397. — TekcT : 2MeKTpOHHBIN //
DNeKTPOHHO-ONOIMoTeYHAS cucreMma IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/31915.html
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1. Bynrakos A. I'., Bopooses B.A. [IpombinienHsie po6oTsl. Kunemaruka, TuHaMuKa, KOHTPOJIb U
ynpasienue. —M.: COJIOH-ITPECC, 2007. — 488 c.
2. BopornukoB C.A. HHdpopmanmoHHblE yCTpoWcTBa pOOOTOTEXHHUYECKUX CHUCTEM. Yueol.
[Tocobue. —M.: U3n-Bo MI'TY um. H.3. baymana, 2005. — 384c.
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3. HurennexryanbHble poOOTH: ydueOHOe mocobue ans By3oB/ mox pex. E.M. FOpesuua. —M.:
Mamunoctpoenue, 2007 -360c.

4. PoboToTexHHUECKUE CHCTEMBI M KoMmIuiekchl: Yueb. [locobue mis ByzoB/ Mauynsckuii U.U,
3ansarou B.I1., Maiiopos FO.I1. u ap. M.: Tpaucnopt 1999. 446 c.

7.3 IlepeyeHb MeTOAMYECKUX YKAZAHUM
CenoB X.M., bonros 10.B. Ympasnenue po6oraMu U poOOTOTEXHUYSCKUMH CHCTEMAaMHU.
Kunematuka Manumynstopa. MeTtoauueckue yKa3aHHsl 110 BBIMOJIHEHHUIO KYpCOBOW paOOTHI.
Hanpuuk 2015.
1. Tlepuoamyeckue u3gaHus
1."MEXATPOHUKA, ABTOMATU3ALIUA, VIIPABJIEHUE".

7.5 UHTepHeT-pecypcehl
1. Wikipedia — cBoOoHas sHIMKIONEUs. - http://ru.wikipedia.org/.
2. http://www.kuka-robotics.com/russia/ru
3. http://www.iprbookshop.ru/

7.6 IIporpammuoe obecreyeHue COBpPEeMEHHBbIX HH(OPMAIIHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHii
— Kaspersky Endpoint Security nans 6usneca - Crangaptasiii Russian Edition.
—  MoiiO¢uc CrannapTHbIii

— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1
—ABBYY FineReader 15 Business
[Iporpammubiii  koMmiuieke “Kommac” mjisi mOCTpOEHHUS KUHEMATUYECKHUX CXEM 3BEHBEB
MaHHUITYJISTOPA.

8 MartepuajibHO-TEXHHYECKOE 00ecredeHne T CIHTTHHbBI

Tpe6OBaHI/I$I K YCJIOBUAM pe€ajin3aliuv JUCHUITIIINHBI:

Ne | Bupn ayauropHOro TpeGosanms
/11 dbonma
 C— OcHaleHue cenuanTu3upoBaHHON y4eOHOI Me6ei1mo. Ocnamienue
1. Ay UTOpH TEXHUYECKUMH CPEJICTBAMU OOYUYEHUS: HACTEHHBIN YKpaH C
JTUCTAHIIMOHHBIM YIIPaBIECHUEM, MYJIbTUMENITHOE 000pyI0OBaHUE.
OcHatleHre crienuaaIu3upoBaHHON yueOHoM Mebenbro. OcHaleHne
Kabuner nus TEXHUUYECKUMHU CPEJICTBAMU OOyUYEHUS: TIOJIBMKHAS MapKepHasi J10CKa,
2. | IpaKTUYECKUX CUYUTBIBAIOIIEE YCTPOUCTBO AJIs Tiepeaaun HHPOpMaIIUU B KOMIIBIOTED;
3aHATUN HACTEHHBIN KpaH C IUCTAHIIMOHHBIM YIPABIEHUEM, MYJIbTUMEANITHOE
000opyI0BaHUE.
OcHalieHue cenuantu3upoBaHHON yueOHol mebenbio. OcHaleHue
3 KomnsrorepHsie TeXHUYECKUMHU cpenicTBaMu o0yueHus: [1K ¢ Bo3mokHOCTBIO
" | Kmaccel MOJKJIFOYEHUS K JIOKaIbHBIM ceTaM U MHtepHery. Hamnune BT u3
pacuera oguH [1K Ha nBa cryneHra.

HepequL MaTCpUAIIbHO-TCXHUYCCKOT'O obecnieucHUs JUCIUITIINHBIL

Ne | Bun u HanMeHOBaHHE .
Bun 3anstui Kparkas xapakrepucrruka
/11 000pyTOBaHUS
IBM PC - [Ipoueccop cepuu He HIKe Pentium IV.
| | coBmMecTHMBIE [Ipaktuueckue | OnepaTtuBHas namsATh He MeHee 512 Moaiit.
" | mepcoHaIbHbIE 3aHATUS. IIK 10mKHBI OBITH 00BEANHEHBI JIOKAIBHON
KOMITBIOTEPBI. CETBIO C BBIX0JI0M B MIHTEpHET.



http://ru.wikipedia.org/
http://www.kuka-robotics.com/russia/ru

. Jlexumonnsle u | JlemoHnctpanus ¢ I1K 35ekTpoHHBIX
MynbTUMeauIHbIE N
2. J— MPaKTUYECKHE | MPE3eHTAlU, JOKYMEHTOB, JJIEKTPOHHBIX
3aHSTHSL. TabHIL, TpaprUecKuX N300paKECHHIA.
3 | kR-16. [Ipaktuueckue | [IpombinuieHHbIE pOOOTHI — MAHUITYIISTOPHI
3aHATHSL. «KUKA»
Ne
pabo MarepuanpHoe oOecrieueHUE JJa0OPATOPHBIX 3aHITHI
T
1 2
1. IIpombinenHsie po6oTel — MaHUIYITOPBI «KUKA» - KR-16.
2. IBM PC - coBmecTuMbI€ IE€PCOHATIBbHBIE KOMIIBIOTEPHI.

9 Oco0eHHOCTH peaim3anuu JUCHMIIJIMHBI AJd UHBAJIUA0B U JUII ¢ OTPAHUYCHHBIMHA
BO3MOKHOCTHAMH 310POBbA

Jns CTYyIEeHTOB € OrpaHUYCHHBIMU BO3MOYKHOCTAMH 3J0pPOBbSI CO3JaHbl CIEIUAJIbHbBIC
YCIIOBUS Ui MONTY4eHUs 00pa3oBaHusA. B 1ensx MOCTYMHOCTH MOJIy4eHHUs BBHICIIEr0 0O0pa3oBaHUs
o o0pa3oBaTeIbHBIM MPOrPaMMaM WHBATUIAMH H JIUIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbSI YHUBEPCUTETOM 00€CIIEUNBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiita B ceTH «MHTepHeT» Il cTaO0BUISIINX;

2. J11s MHBaTUIOB C HAPYIIEHUSAMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- TIPUCYTCTBHE AaCCHUCTEHTAa, OKAa3bIBAIOIIET0 OOydYaromemMycsi HEOOXOIUMYIO ITOMOIIIb,
nyOnupoBaHWE BCIyX CHPAaBOYHOM HH(GOpPMALMKM O pACIHUCAHWU YYeOHBIX 3aHATUN; HaIU4ue
CpPEACTB Il YCHUJICHUS OCTaTOYHOTO 3PEHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEITMUUTENEH, TPOrpaMM HEBU3YAIBHOTO JOCTYIA K HHPOPMAIINH, IPOTPAMM-CHHTE3aTOPOB
peyYu M JAPYTUX TEXHUYECKUX CPEJICTB MpUeMa-repenayn yuyeOHol HHGPOpMaluK B JOCTYIMHBIX
dbopMax JIsl CTYIEHTOB C HAPYLICHUSIMU 3PEHUS,

- 3aJTaH}S JJ1s1 BBITTOJTHEHUS Ha YK3aMEHE 3aUUTHIBAIOTCSA ACCUCTEHTOM;

- THUCHMEHHBIE 3aJlaHUsl BBIMONHIIOTCS Ha OyMare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00ydJaronmMmces;

3.JIn1 WHBaNMIOB M JUI C OrPAaHUYEHHBIMA BO3MOXKHOCTSMU 3/I0POBbSl MO CIyXY
(cmabocnpIamue, TIyxue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIIMHI CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIh C YY€TOM HHAMBHUAYaTbHBIX OCOOCHHOCTEH (OH IMOMOTAET 3aHATH padouee
MECTO, IePeIBUTATHCS, TPOUUTATH U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3aMTUCHIBAs MO/ JTUKTOBKY);

- 3a4eT/3K3aMeH MIPOBOJUTCS B MUCbMEHHOU (popme;

4. JIns WHBaIMAOB W JIMIl C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 30POBbS, HMEIOIINX
HapyIIEeHUs OIMOPHO-ABUTaTEIbHOrO anmnapara, CO3/1aHbl MaTepPUaIbHO-TEXHUYECKUE YCIOBUSA
o0ecrevynBaroIIie BO3MOXKHOCTh OECIPENSITCTBEHHOTO JOCTyna OOydJaImuxcs B y4deOHbIE
MOMEIICHUSI, OOBEKTY TWTaHWS, TYAJICTHBIE W JPYrHe TIOMEIICHHWsS] YHUBEPCHUTETa, a TaKKe
npeObIBaHMs B YKA3aHHBIX MOMEIIEHUIX (HAIMYKMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U
JIPYTUX IPUCIIOCOOJICHU).

- TMCHbMEHHBIE 3a/laHMsl BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CHEHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM O00eCIIeYeHNEM WU HAJIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.



OOyuaromuecss U3 4YUCIla JIUI C OTPAHUYEHHBIMA BO3MOXKHOCTSIMH 3J0POBbSI 00€CIICUCHBI
3JIEKTPOHHBIMUA 00pa30BaTENbHBIMU pecypcaMu B GopMax, aJanTUPOBAHHBIX K OIPaHUYCHHSIM MX
3/10pPOBBA.
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