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1. Llenu n 3agauv gucumnnuHbl
Llenbto ocBoeHusa gucumnimHbl SBngeTca (oopMmMpoBaHue KomnetTeHumin obydatowerocs
B obnactn npodeccnoHanbHOn AeaTenbHOCTU 1 cdhepe npodeccnoHanbHON AeaTeNbHOCTU:

28 lNpon3BoacTBO MalUMH 1 obopyaoBaHus (B cdepe MOBbILLEHUA HALEXHOCTM U OONro-
BEYHOCTU paboThbl geTaneu, y3fnoB U MEXaHU3MOB);

40 CkBO3Hble BMAbI NPOGECCUOHANbHON AeATENbHOCTU B NPOMBbILWFIEHHOCTU (B cdepax:
obecnevyeHna HeobxoaMMon OUHAMUKW, MPOYHOCTU, YCTOMYMBOCTU, paLMOHanbHOM onTMMmn3a-
LUK, OONrOBEYHOCTN, pecypca, XUBYHeCTN, HAOEXHOCTU 1 6e30MacHOCTN MaLUnH, KOHCTPYKLUNA,
KOMMO3UTHbIX CTPYKTYP, COOPY>XEHUI, YCTAHOBOK, arperatoB, obopyagoBaHusi, npubopos 1 anna-
paTypbl N X 3NEMEHTOB; pacYeTHO-3KCNEpPUMEHTarnbHbIX paboT C aneMeHTaMn Hay4HbIX Uccre-
AO0BaHW B 06MnacTu NpuKNagHoM MexaHuku; pas3paboTku U NPOEKTUPOBaHUS HOBOW TEXHUKU U
TEXHOSOrnN).

OucumnnuHa HanpaeneHa Ha pelleHne 3agad npodyecCUoHanbHOW AeATeSNIbHOCTU
cneayrowmnx TUNoB:

NPOEKTHO-KOHCTPYKTOPCKUM;

Hay4HO-uccnenoBaTeNbCKUN;

NPoOn3BOACTBEHHO-TEXHONOMMYECKUM.

lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusmn depepanbHOro rocygap-
CTBEHHOro obpasoBaTesibHOro CTaHgapTa Bbicliero obpasoBaHus No HanpaBAeHUo NOArOTOBKM
15.03.03 lMpuknagHasi MexaHuka.

2. MNepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOy4eHUS, COOTHECEHHbIX C MilaHupy-
eMbIMU pe3ynbTaTaMyn OCBOeHUs o6pa3oBaTenbHOM NporpaMmbI
Mpouecc M3yyYeHUs AMCUMNIMHBLI HamnpaBfeH Ha (OPMMPOBaHWE CreaylLMX Komne-

TeHumn (Tabnuua).

Ne Kop HanmeHoBaHue komne- | Kog u HaMMeHoOBaHWE MHAMKaTopa AOCTUXKEHUSA KOMMNETEHLNN
n/n KomMne- TeHUMn
TeHUUK

1 OlNK-11 | CnocobeH BbIBNATb | WO2onk-11 — lNpmBnekaetT ons peweHns npodeccroHarbHbIX
€CTECTBEHHOHAY4HYI0 3afjay  (Pu3nKo-maTemMaTU4ecKkurM annapaTt M COBPEMEHHbIEe

CYLIHOCTb NPObeM, | womnbiTepHbIE TEXHOMOMM
BO3HUKaOLLUX B Xoge

npocpbeccroHansHom
OesATENbHOCTY,
npwerekatb  Ons  uUx
peLueHms dusmKo-
MaTemaTU4eckui
annapaTt 1 COBpPeMEHHbIe
KOMMbIOTEPHBIE
TEXHOOMM;

2 OrlK-12 | CnocobeH yantbiBath | W 1onk12 — YUnTbIBaeT COBPEMEHHbIE TEHAEHLMU pasBUTUS
COBPEMEHHbIE TEHOEHLUN | TexHMKM B CBOEN NpodeccuoHanbHom esaTenbHOCTH

pasBuTUS  TEXHUKU U
TEXHOMNOMMA B CBOEW
npocbeccroHanbHom
OesiTENbHOCTY;

3 OrK-13 | CnocobeH Bnagete | W1onkis — Bnapeet metogamu UHMOPMALMOHHBLIX TEXHO-
MeTogamu norun NOArOTOBKM KOHCTPYKTOPCKO-TEXHONOrM4YeCcKom

NHPOPMALIMOHHBIX [OKyMeHTaLMN
TEXHOMNOMMIA  MOATOTOBKU

KOHCTPYKTOPCKO-
TEXHOJOMYECKOM
[OKyMeHTaLmm c
cobnogeHneM OCHOBHbIX
TpeboBaHWi




NHCOOPMALIMOHHOW
©e3onacHoCTY;

Koa n HanmeHoBaHue MHOUKaTopa AO0CTUXe-
HUA KOMMNETEHUNN Pe3yJ'IbTaTbI O6y‘-IeHI/IFI (FIOKa3aTeJ'Il/I OLl,eHI/IBaHI/IFI)

WNO20nk11 — MpuBnekaeT ana peweHus npo- | 3HaeT: NpuHUMNbI OEACTBUSA U MaTEMaTUYECKOro onuca-
(*)eCCI/IOHaﬂbeIX 3agad d)VI3VIKO-MaTeMaTI/I- HUSI COCTaBHbIX YacTen MeXaTPOHHbIX U p060TOTeXHVI‘-Ie-
YecKWIi annapaT M COBPEMEHHble KOMMbio- | CKVX CCTeM (MHOPMALMOHHBIX, ANEKTPOMEXAHNYECKMX,
ANEKTPOrMapaBANYECKNX, ONEKTPOHHbIX 3fIEMEHTOB U
CpeAcTB BbIMMCINTENBHON TEXHUKN);

YMeeT: paspabaTbiBaTb MareMaTudeckne Moaenmu
COCTaBHbIX 4acTer O00BLEKTOB NpodeccnoHarnbHOM aes-
TENbHOCTM METO4aMM TEOPMM aBTOMATMYECKOIO ynpasre-

TEPHbIE TEXHOJIOTNUN

HUS;
BnaneeT: HaBblkaM¥u npoBeaeHnsa HaCTpOVIKVI 1N oTnagku
MaKeToB;
UWalonkiz -— YuuTbiBaet COBpPEMEHHbIE | 3HAeT: COBPEMEHHblE TEHAEHUUN pPa3BUTUS TEXHUKW,
TeHAeHUUN pa3BUTUA TEXHUKU B cBoen npo- OCHOBHbIE€ 3aKOHbl €CTeCTBEHHOHaYy4HbIX OUCUUNIIUH;
cbeccroHanbHON AesTeNbHOCTM obnactu NPUMEHEHNA MeXaTPOHHbIX U pO60TOTeXHI/Ne-

CKUX CUCTEM;

KOHLUENUMMU WX TMNOCTPOEHUSS U  TEPMUHOMNOTNIO B
MEeXaTPOHUKE N POBOTOTEXHUKE;

YMeeT: npuMeHsaTb HeobXxoaMMble A5l MOCTPOEHUS
MoZenen 3HaHNs NPUHLMUMNOB AENCTBUS N MatemaTnye-
CKOro OMNMcaHnsl COCTaBHbIX YacTen MeXaTPOHHbIX U
pPOBOTOTEXHMYECKUX CUCTEM (MH(POPMALIMOHHBIX, 3eK-
TPOMEXaHUYECKNX, ANEKTPOrNaPaBANYECKNX, SNIEKTPOH-
HbIX 3MIEMEHTOB U CPEACTB BbIYNCIIUTENBHON TEX-
HVKK);BbIBUPaTL HeobXoanMbIE TUMbI POBOTOTEXHUYE-
CKNX U MEXATPOHHbIX CUCTEM; oNpeaensiTb Ana H1X
cnocobbl M CUCTEMBI YNpaBeHUs:;

BnageeT: cnocobHOCTbIO K 0006LLEHMIO, aHanuay,
BOCMPUATUIO MHCpOpMaLMK; cNocobHOCTLIO OLEeHUBATL
MeXaTpPOHHbIE U POBOTOTEXHUYECKME CUCTEMbI HA NPU-
rogHOCTb peLleHUsi KOHKPETHOW 3a4a4n

WO 1onk13s — Bnageet metogamu nHdopmaum- | 3HaeT: CyLHOCTb U 3HAa4YEHUE MHOpMaLUn B pasBnTm
OHHbIX TEXHOMOrNi MOArOTOBKM KOHCTPYK- | COBPEMEHHOO  MH(OPMALVIOHHOTO obuiecTsa;

TOPCKO-TEXHOSTOMMYeCKOn JOKYMEHTaUnn YMeeT: npoBoauTb KMHEMATUYECKME, MPOYHOCTHbIE
pacyeTbl, OLLEHKN TOYHOCTN MEXaHNYECKUX Y3I10B;
NMPUMEHSATb METOAbl MaTemMaTUYECKOro aHanunsa B rnpo-
¢heccrmoHanbHoOM AeATENLHOCTY;

BnapeeT: HaBblkv paboTbl C KOMMLIOTEPOM Kak cpea-
CTBOM YrnpasneHns nHopmaumen.

3. MecTo aMcumMnnuHbl B CTPYKTYype obpasoBaTernibHOM nporpammbiBO

AncunnnuHa «OcHoBbI POBOTOTEXHUKM U MEXaTPOHHbIX CUCTEM» OTHOCUTCHA K NepBOMY
6noky Ol n eebasoBon yactu.JucumnnuHa sBnseTcs 0683aTernbHON K N3y4YeHuHo.

N3yyenune gucumnnunHbl « OCHOBbI POBOTOTEXHUKM U MEXATPOHHBIX CUCTEM» OCHOBAHO Ha
3HaHUAX, YMEHMAX W HaBblKax, MNOMyYEHHbIX NPU U3y4eHUn oByYaloLWMMUCS CrneayroLmnx guc-
uunnuvH: «Matematukar», «MHdopmaTuka.



4. O6bem AuCUUNNUHBLI U BUAbI y4e6HOM paboTbl
O6Lwaa TpyaoEMKOCTb ANCUMMINHBI cocTaBnsaeT 83a4€THbIE eanHULbI.

Bupabl yue6HOM paboThl Bcero PacnpepeneHue TpyaoeMKoOCTH No
aKkageMun4ecKunx cemMmecTpam, ak.u.
YacoB CemecTtp 5 CemecTp 6
O6was Tpy[oeMKoCTb AUCLIMMIUHBI 288 144 144
KoHTakTHas paboTa, B T.4. ayauTOpHble
3aHATUS: 139,6 63,7 75,9
Nekumm 66 30 36
B TOM u4ucne B dopMe npakTuyecKoun ) ) )
NMOAroTOBKU
MpakTtnyeckune 3anatusa (MN3) 51 15 36
B TOM u4ucre B OpMe npakTn4ecKkon ) ) )
NOAroTOBKU
JlabopatopHble 3aHATUS (J13) 15 15 -
B TOM uucne B dopMe npakTuyecKkomn ) ) )
NOAroTOBKU
KoHcynbTauus Tekyas 33 1,5 1,8
KoHcynbTauus no KypcoBomy NpOeKTMpoBa- o ) 5
HUIO
KoHcynbTauusi nepef ak3ameHoOM 2 2
Bug atTectaumm (3k3ameH, 3a4eT) 0,3 0,2 0,1
CamocmosimenbHasi paboma: 114,6 46,5 68,1
lMpopaboTka KoHCMEeKTa NeKumn 38 20 18
lMpopaboTka MaTepuranoB No y4ebHkam 46,6 26,5 20,1
KypcoBoW npoekT:
- BbIMOJTHEHNE PaCcYEeTOoB; 30 ) 30
- BbIMNOMNHEHNe rpadnyeckon YacTu;
- 0hopMIEeHNEe NOACHUTENBHOW 3aMUCKN.
MoproToBka K 3K3aMeHy (KOHTPOIb) 33.8 33.8

5 CoaepxaHue AUCLMUNIIUHBI, CTPYKTYpMpOBaHHOe No Temam (pasgenam) ¢ ykasa-
HUEeM OTBEAEHHOro Ha HMX KoruyecTBa akafeMU4eCcKMX 4YacoB U BUMAOB Yy4eOHbIX 3aHS -
T™™MH

5.1 CopepxaHue pa3genoB AUCLUMIIUHBI

Ne HanmeHoBaHue pasgena TpyooeMkocTb
CopepxaHuve pasgena
n/n OVCUMNIUHBI pasgena, Jyachbl
Mpennockinkn pa3BUTUS MEXaTPOHMKN U poboTo-
TEXHUKM 0BNacTM MPUMEHEHUS MEXaTPOHHHbIX U
1. | BBepeHwe. 20
poboToTexHudeckux cuctem. [peunmyliectsa
MEeXaTPOHHbIX YCTPONCTB 1 CUCTEM.
OnpegeneHne mMexaTpoOHWKKU, Kak HOBOW obracTtu
Haykn W TexHukn. TpueguHas  CyLIHOCTb
5 OnpepgeneHns n TEPMUHONOIMUA | MeXaTPOHHbIX cucTteM. PakTopbl, 0bycnosusLLne 20
" | MexaTpoHuKH passutve MC. TeHOEHUMU U3MEHEHUS U KnkoYe-
Bble TpeboBaHMS MMPOBOro pbiHKa B obnactu
MEXaTPOHUKMN.
3. | MNpuHumnbl mexaTpoHuku. Me- | [lokoneHnss MexaTpoHHbIX Mogynen. CTpykTypa 28
TOObl MOCTPOEHUS MEXaTPOH- | aBTOMaTUYECKOM MallMHbI, CO34AaHHON Ha OCHOBE
HbIX YCTPONCTB TPaguLMOHHOIO M MEXaTPOHHOIO MOAXOAOB B WX
npoekTMpoBaHnn. CyLIHOCTb MEeXaTpOHHOro nog-
Xoda B MpOEKTMpoBaHMu UM akcrnyaTtaumm MC.




MMoTeHumanbHO BO3MOXHbIE TOYKM MHTerpauun
prHKLI,I/IOHaJ'IbeIX ONIeEMEeHTOB B MeXaTpOHHble-
moaynu. MeTOp,bI MNOCTPOEHUNA MeXaTPOHHbIX
YCTPOMNCTB.

[MpombILWreHHbIE poboThI,
OCHOBHbIE MOHATUS, Knaccugm-
kauusa MNP

PoboToTexHuka — HOBOE KOMMMEKCHOEe Hay4Ho-
TEXHUYecKoe HanpasreHve B obnactu aBTomMaTu-
3auum pasnuyHbIX NPOLLECCOB, BO3HUKLLEE HA CTbl-
Ke psiga Hayk, npexae BCero MexaHuku u kubep-
HETMKW, COCTaBHasi YacTb MexaTpoHuku. Victopus
pa3BUTKA POOOTOTEXHUKN. [MpOMBILLNEHHbI
poboT, onpegeneHne. PyHKUMOHANbHAs Ccxema
MP. CtpykTypHas cxema [NP. NokoneHns poboToB.
Po6oTbl ¢ nporpaMMHbIM ynpaBneHuem, agantmB-
Hble pobOTbI, MHTENNEKTYarnbHblEe PODOTHI.

20

MpuHUMNBI NOCTPOEHMUSA
NPOMBbILLIIEHHBIX POBOTOB, KX
XapaKTepucTuku

Po6oTbl,  TpaguuMOHHbIE, nepcrneKkTMBHbIE
obnactm ux npumeHenwus. lNpegmeTHas obnacTtb
poboTtoTexHukn. PoboTbl, onpegeneHue. CTpyk-
TypHas cxema poboTta. KnHematunyeckne cxembl
MP. Cuctembl KOOpAMHATHBIX MepemMeLleHni,
paboyee npocTpaHCcTBO, paboyas 3oHa [1P.
Knaccudpumkauus NPOMBILLUIIEHHbIX po6oTOB.
MpuHuunbl noctpoeHus [NP: arperaTHbIN,
arperaTHO - MOAYINbHbIA, MOAYMbHBIA MPUHLMMLI
noctpoeHus.HomeHknaTypa OCHOBHbIX TeXHWU4e-
ckux xapaktepuctuk [P, ux onpegenenve, na-
pameTpuyeckne psgbl 3TUX XapaKTEPUCTUK.

40

KnHemaTtuka MaHunynaTopos

MaTpuubl noBopoTta. MaTpuua noBopoTa BOKPYr
npoun3BosibHOW ocu. peacTtasneHne matpul no-
BOpOTa 4epes3 ymbl Junepa. [eomeTpudeckui
CcMbIcn mMaTtpuy, nosopoTta. OgHOPOAHbIE KOOPAM-
HaTbl U MaTpuubl npeobpasoBaHuin. [eomeTpuye-
CKMIN CMbICIN OAHOPOAHOM MaTpuubl npeobpasoBa-
Hus. OgHopoaHas mMaTtpuvLua KoMno3uummn npeobpa-
30BaHWNA. 3BEHbSA, COYMEHEHUs U UX NapameTpbl.
MpeacTtaBnexne JeHaBnta — XapTeHbepra.

40

Mpsmas n obpaTHast 3agaym
KMHEMAaTUKN MaHUNYNSTOPOB

Mpsamas 3agaya KnHemaTuku. YpaBHEHUS KMHema-
TMKM ManunynaTopa. ObpaTHas 3agada KuHema-
Tkn. Metoa obpaTtHbix npeobpasoBaHuin. FeomeT-
pyYeCKUin MOOXOL B pelleHun obpaTHOM 3agayduv
KMHEMaTUKK

40

Pacuyét xapaktepuctuk ma-
HUNYNATOPOB MPOMBbILLUNEHHbIX
po6oToB

TOYHOCTHOM pacyéT MaHunynatTopa: NocTaHoBKa
3agayn. PacyéTt norpewHocT no3numMoHMpOBaHNS
MP mopgynbHOro TMna npu otpaboTke nporpamm-
HbIX OBWXKEHUIA. PacyéT norpeLlHocT! no3nunoHn-
poBaHusa [P c ynpaBneHuem no cTeneHsM Mno-
OBWXHOCTU No nonoxeHuto. OnpeagenexHve gony-
CTUMbIX MOrPELLUHOCTEN MO CTENEHAM MNOABMXHO-
ctu NP ¢ ynpaBneHnem no nonoxeHuo nNo 3agaH-
HOW MOrpeLHOCTU MO3MLUNOHMPOBaHUS OObekTa
MaHUNynMpoBaHUs.

20

MpuBoabI MEXaTPOHHbIX
YCTPOWCTB, NPOMBbILLMEHHBIX
pobOTOB M BCMOMOraTeNbHOro
obopyaoBaHus

Tunbl NPUBOAOB, UCMOSb3YEMbIX B MEXATPOHUKE U
pobOTOTEXHMKE, WX CPaBHUTENbHBIA  aHanms.
lMHeBMONpuBOAbLI  MPOMBIWIIEHHLIX  pPOBOTOB,
obnactb MXx npuMeHeHus. [lpuHUMN OencTBus
MOPLUHEBbLIXMHEBMOMNPMBOAOB. JONIEMEHTLI  CXEM
yrnpaeneHns NHEBMOMPUBOAOB. TUMNOBbIE NPUHLIN-
nuanbHble MHEBMATUYECKME CXEeMbl MPUBOOOB.
CunoBon pacyét nHeBMoUMNUHAPOB. Pacuér
OCHOBHbIX napameTpoB NHEBMOLMMIMHAPOB.
TopmoxxeHue n gemndupoBaHue ABMXKEHUIA NOPLL-
HA B MHeBMouunuHape. cnonb3oBaHue MexaHu-
4YeckMX W ruapaBnuyecknx gemndepos Ans
TopMOXeHus. [puHuMn nX  OENCTBUS, pacyeT

40




OCHOBHbIX NapameTpoB. TOpPMOXeHWe 3a CYET
pacxoga pabouvero Tena. Cxembl TOPMOXEHUS
apoccenvpoBaHvem pabouvero Tena w npoTu-
BOAaBI1eHNEM, pacqéT OCHOBHbIX MapamMeTpoB
pexnmva TOPpMOXEHUA.

MpyHUMMBI 1 cUCTeMbl ynpas-

LinknoBsoe, No3numoHHOe, KOHTYPHOE yrpaBreHue,
CTPYKTYPHbIE CXEMbl CUCTEM C Takum YynpaBsre-
HMeM. pUMHUUNBI NOCTPOEHMS CUCTEM WHTENSEK-

10. | NeHns mMexaTpoHHbIX 1 poboTo- " 20

TEXHUMECKNX YCTPOVICT. TyanbHOro ynpaeneHuss B mexaTpoHuke. Wepap-

XWsi ynpaBernenust B cuctemax. Cuctemsl ynpaene-
HWUSi UICMIONHMUTENBHOIO U TaKTUYECKOTO YPOBHEWN.
5.2 Paspgenbl gucumMniuHbIu BUAbI 3aHATUN
Ne HanmeHoBaHwue pasgena Jlekymm, vac M3 (nnm C), JIP, CPO, vac
n/n ONCUMNIIHBI yac yac
1. | BeegeHue. 3 - 6
2. | OnpegeneHus n TepMuHornorus 4 ) 10
MeXaTPOHUKM
3. | MpuHuMNblI MexaTpoHukn. MeToabl no- 10 6 14.6
CTPOEHUSA MEXATPOHHbIX YCTPOMCTB ’
4. | MNMpomblwneHHble pPobOTLI, OCHOBHbIE 8 4 ) 8
NoHATUSA, knaccndpukauma NP
5. | MpuHUMNBLI NOCTPOEHUS MPOMbILLIIEH- 10 8
HbIX pOB6OTOB, WX XapaKTEPUCTUKK
6. | KuHematnka maHunynsaTopos 10
7. | Mpsimas n obpaTHas 3agaynm KMHema- 4 14
TUKM MaHUMyMsiTOPOB
8. | PacyéTr xapakTtepucTuk MaHunynsaro- 6 8 2 14
pOB MPOMBbILLIIEHHbLIX pO60TOB
9. | NpuBoabl MexaTPOHHbLIX YCTPOWCTB,
NPOMbILUIEHHbIX poboToB n 6 6 2 16
BCMOMOraTenbHoro obopygosaHus
10. | MpuvHUUNBI N CUCTEMBbI YynNpaBreHus
MEXaTPOHHbIX U POBOTOTEXHUYECKMX 4 4 2 14
YCTPOWCTB.
5.2.1 Jlekuumn
Tpyooem-
Ne HanmeHoBaHue pasge- o
TemaTturka NeKUMOHHbIX 3aHATUN KOCTb,
n/n na guCcuUMnInHbI
yac

1. Mpeanochbinky pasBUTUS MEXaATPOHWKU N POBOTOTEXHUKU

BeepeHve. obnactm NpMMEHEHNS1 MEXaTPOHHHbIX U po60T0Tei(que- 4
ckux cuctem. lNMpeumyllecTBa MeXaTpOHHbIX YCTPOWCTB U
CUCTEM.

2 OnpegeneHne MexaTpOHMKWU, Kak HOBOW 0OMacTu Hayku u
OnpegeneHuns N | TexHnkn. TpueanHasd CyWHOCTb MEXaTPOHHbIX CUCTEM.
TepMuHororus dakTopbl, obycnosusLlume pas3sutne MC. TeHaeHUMn name- 4
MeXaTPOHUKM HEHNST W KIKYEeBble TPeOOBaHWSA MMPOBOrO pbiHKA B

obracTn MexaTpoHUKH.

3. lMokoneHus mexaTpoHHbIX Moaynen. CTpykTypa aBToMaTu-
MpMHLMNLI YecKoW MalUMHbI, CO34aHHOM Ha OCHOBE TPaaULMOHHOIO U

MEeXaTpPOHHOro NOAXOA40B B UX NpoeKkTupoBaHun. CyLHOCTb
MexaTpoHukn. MeTogpbl i} 10
NOCTPOEHMS MEXATPOH- MEXaTPOHHOro Nnoaxoda B NPOEKTMPOBAHWMM U JKCMnyaTa
HbIX YCTDOVICTB umn MC. ToTeHuManbHO BO3MOXHble TOYKM WHTerpaumu
PYHKLMOHAmbHbBIX 3MIEMEHTOB B MEXATPOHHbLIE MOZYIN.
MeTogbl NOCTPOEHUSA MEXATPOHHbIX YCTPOWCTB.

4, MpoMbILLIEHHBIE PoboToTexHMka — HOBOE KOMMIEKCHOE Hay4HO-TEXHUYe- 8
pobOTbl, OCHOBHbIE MO- | CKOE HampaBfeHue B 0OnactTu aBToMaTM3auumn pasfmyHbIX
HATUA, Krnaccudukauus | MpoLeccoB, BO3HMKLIEE HA CTbIKE psaa Hayk, mpexae Bcero




rneP

MEeXaHUKN N KNBepHeTUKN, COCTaBHAA YacTb MEXaTPOHUKU.
Wctopuss  passButma  poboToTexHuKW. [1pOMBbILLIAEHHbIN
poboT, onpegeneHune. dyHkunoHaneHasa cxema MP. CTpyk-
TypHas cxema [1P. [lokoneHua pob6otoB. Pobotbl ¢
NporpamMmHbIM yrnpaBrneHuem, agantuBHble poboThl, NHTEN-
nekTyanbHble poboThl.

5. Po6oTbl, TpagnumMoHHbIE, MepcrneKkTUBHble 0bnacTu nx npu-
mMeHeHus. MpeameTHas obnactb poboToTexHUKN. PoboThl,
onpegenenne. CTpykTypHas cxema poboTa. KuHemaTtu-

MpuHUMNbl NocTpoeHus | Yyeckne cxembl MP. Cuctembl KOOpAMHATHBIX Nepemelle-
NPOMBILLIIEHHbIX HW/A, pabovee npocTpaHcTBO, pabovasa 3oHa [1P. 10
poboTtoB, ux xapakTte- | Knaccudvkaumsa npomMbIneHHbIX poboToB. MpuHUMNbI
PUCTUKM noctpoexus [NP: arperaTHbIi, arperaTtHO - MOAYSbHbIN,
MOAYNbHbLIN MPUHLUMMBLI NOCTPOeHUs.HomeHknaTypa oCcHOB-
HbIX TeXHU4ecknx xapakrepuctuk NP, nx onpegenexHune, na-
pameTpudeckne psabl 3TUX XapaKTEPUCTUK.

6. Matpuubl nosopota. MaTtpuua noBopoTa BOKpYr Mnpou3s-
BOnbHOM ocwu. MNpeacraBneHne maTpuy, NOBOpOTa vepes yr-
nbl Ovinepa. MeomeTpuMyeckuin CMmbICN MaTpuL, NoBopoTa.

KnHematuka manunyns- | OgHopoaHble koopauHaTbl U MaTpuubl NpeobpasoBaHui. 6
TOpOB FeomeTpuyecknii CMbICN OOHOPOAHOW MaTpuubl npeobpa-
3oBaHusA. OgHopogHasi maTpuua KoMnosuumm npeodpaso-
BaHWN. 3BEHbSA, COYNEHEHMA M UX napameTpsl. [peacras-
nexve [eHaButa — XapTeHbepra.

7. Mpamasa 3agaya KMHeEMaTUKW. YpaBHEHUS KMHEMaTUKn Ma-
Mpsimas n obpaTtHasa 3a-

[AYM KMHEMATVKM Ma- HUNynaTopa. O6paTH§ﬂ 3a7aqa KuHemaTuKi. MeTog obpat- 8
HUMYMISTOPOB HbIX npeo6pz§3oaaHmm. "eomeTpuyecknin nogxon B pelue-
HWUW 0BpaTHOW 3a4a4M KMHEMATUKK

8. TOYHOCTHOM pacyéT MaHUMynATopa: MOCTaHOBKA 3afauu.

Pacuyét norpewHoctu nosvumorHmnpoBaHus NP mogynbHoro
PacyéTt xapakTepucTuk | TMna npu OTpaboTke MNpPOrpamMMmHbIX OBWKEHWWA. Pacuér
MaHWMynsaTOpOB norpewwHocT! nosnumMoHnpoBanus P ¢ ynpaeneHnem no 6
NPOMBbILLIFIEHHBIX CTeneHsM NoABMXKHOCTM Mo nonoxeHuto. OnpegenexHve oo-
po6oToB NyCTUMbIX NOrpeLHoCTen No cTeneHsam nogswxkHocTn MNP ¢

yrnpaBrneHnem no MOSIOKEHUIO NO 3aaHHOW MOrPeLUHOCTH

No31LMOHMPOBAHNSI 06 beKTa MaHUMYMPOBaHMUSI.

9. Tunbl NPMBOAOB, NCMOMb3yeMbIX B MEXATPOHUKE M poboTOo-
TEXHUKE, WX CpaBHUTENbHLIN aHanui. [MHeBMonpuBoabI
MPOMBILLIIEHHBIX pODOTOB, 00Mactb WX MPUMEHEHUS.
MpuHUMN aencTeus NOpLUHEBbLIXMHEBMOMNPUBOAOB.
OnemeHTbl CXeM yMpaBrieHnss NMHEBMOMPUBOAOB. TWMOBbIE

MpuBOAblI MEXaATPOHHBIX | MPUHUMMMAnNbHbIE MHEBMAaTUYeckme cxembl npveBoaoB. Cu-
YCTPOWCTB,  MPOMbILW- | JIOBOW PACYET MHEBMOUMUITMHOPOB. PacyéT OCHOBHLIX na-
NEHHbIX pobBOTOB 1 | pameTpoB MHEBMOLMAMHAPOB. TopMOXeHue u gemndunpo- 6
BCMOMOraTeribHOro BaHWe OBWXXEHUA NOpLHA B MHeBMouunuHgpe. Wcnonbso-
obopynoBaHus BaHWE MEXaHU4ecKnx U rmapaBnuyecknx aemndepos Ans
TopMOXeHus. MpuHUMN NX AENCTBUS, PACHET OCHOBHbIX Na-
pameTpoB. TopmoxeHne 3a c4éT pacxoga pabodyero Tena.
Cxembl TOPMOXEHUS ApoccenupoBaHeM pabodero Tena u
NpoTMBOOABNEHNEM, pPacCY€T OCHOBHbIX MNapameTpoB
pexumMa TOPMOXKEHUS.

10. LinknoBoe, No3nuMoHHOE, KOHTYpHOE ynpaBreHue, CTPYK-
MpuHUMNBLI U CUCTEMBI | TYpHblIE CXEeMbl CUCTEM C Takum ynpasreHueM. [MpuHumnbl
yrnpaBreHnsa MexaTpoH- | MOCTPOEHMUS CUCTEM WHTENMEKTyarnbHOro yrnpaBneHusa B 4
HbIX U pOBOTOTEXHUYE- | MexaTpoHuke. Wepapxusa ynpaBneHwuss B cuctemax. Cu-

CKUX YCTPOWCTB. CTEMbl YNPaBfiEHUss WCMOSTHUTENbHOIO U TaKTUYECKOro
YPOBHEW.
5.2.2 lNpakTnyeckne 3aHATUA
Ne HavnmeHoBaHue pasgena . Tpynoemk.,
TemaTuKa NpaKkTUYECKNX 3aHSATUI (CEMUHAPOB)
n/n ONCUMNNUHbI yac
1. | BeegeHue. CoBpeMeHHblE MexaTpPOHHbIE U poBOTOTEXHMYE- 3




CKMe cuctembl B aBTOMatu3MpoBaHHOM MaLUWHO-
CTPOEHMU
2 OnpegeneHns 1 TepMUHOMOIUS | XapakTepucTuka LMdpOoBbIX TEXHOmnormm. 4
" | MexaTpOHMKM CoBpeMeHHble MexaTPOHHbIE MOGYIM
MMpakTnyeckoe  npuMmeHeHne  UMAPPOBbIX U
MpyHUMNbl MexaTpoHuKKn. MeTo- | MHPOPMALIMOHHO-KOMMYHUKALIMOHHbIX TEXHO-
3. | Abl NOCTPOEHWS MeXaTPOHHbIX | NOrMK ANS pelleHns NpodeccMoHanbHbIX 3agay B 6
YCTPOWCTB MaLLMHOCTPOeHUU. CoBpeMeHHbIE MPOMbILLIIEH-
Hble poboThl, BbiMyckaeMble B Poccun
CocTraBneHue TeXHONOrM4eckon KapTbl NPOU3Boa-
[MpomblLLneHHbIe po6oThl, 6
4. | OCHOBHBIE NOHATUS, Knaccudu- CTBa.npOI/I3BO,D,I/ITeJ'IbVHOCTb W anroput™ paboTtb 4
kauys NP aBTOMaTU3NPOBAHHOW CUCTEMbI TEXHOMNOMMYECKOM
noAroTOBK/
MpuHUMNBI noctpoenus | MpuHuunel  OYHKUMOHMPOBAHUA  CUCTEM  C
5. | npombIwneHHbIX poboTtoB, wux | UIMY.NMHouBMOyanbHOe COCTaBfieHMe U penakTu- 4
XapaKTepUCTUKK poBaHue nporpammans cuctem Yry.
dopma n anropuTm 3anucy NporpaMm Aris npoTo-
6. | KuHemaTtnka maHunynaTopos TMnupoBaHua.OnpegeneHne OgHOPOAHOM MaTpu- 6
ubl NnpeobpasoBaHMs 4N MaHuMNynAaTopos poboTa
7 Mpsimasi 1 obpaTHasa 3agayn Kn- | TOYHOCTHOM pacy€T MaHunynaTopa 6
HEMAaTMKW MaHUNynsTopoB
PacuéTt xapaktepuctuk manuny- | Pacuyét ygepkuaromx ycunum cxeata poborta
8. | naTopos NPOMBbILLITEHHbIX 8
po6oToB
MpuBoabl MexaTpoHHbIX | Pacyét nHeBmonpuBeoga
9 YCTPOMNCTB, NPOMBILLIEHHbIX 6
" | poboTOB ¥ BCNoMoraTenbHOro
obopyaoBaHus
MpuHUMNBLI 1 cucTembl ynpaene- | PaspaboTka npuHUMNUanNbHOW MHEBMAaTUYECKON
10. | HMA MexaTPOHHBLIX U PObBOTOTEX- | CXEMbI MHEBMOMNPUBOAA 4
HUYECKUX YCTPOWCTB.
5.2.3 JlTabopaTopHbIN NPaKTUKYM
Ne HanmeHoBaHue pasgena TemaTuka NaBOPaTOpHLIX paBoT TpyaoeMKocTb,
n/n ONCUUNNUHBI yac
1. | BBeaeHnwe. - -
” OnpepeneHns 1M TepMUHO- B )
Nornsi MexaTpoHUKK
MpuHUMNBI  MexaTpOHMUKMN.
3. | Metoabl NOCTPOEHNS -
MEXaTPOHHbIX YCTPONCTB
lMpombiwneHHble  poboThl,
4. OCHOBHblE MOHATUS, - -
knaccudukaums MNP
MpuHUMNbI nocTtpoeHusi | MukponpoueccopHoe nepenporpammMmmpyemoe
5. | npomblwneHHbix  poboTos, | ycTporicteo MIILY. MpuHumMn genctems, nporpaMmmu- 3
UX XapakTepuCcTuKu poBaHue
6 KnHematuka maHunynato- | MNpombiwneHHein  pobotr  MIM1-9C  (ycTponcTso, 2

poB

NPUHUMN OeNCTBMS, NporpaMMUpoBaHue)




Mpsamas n obpatHasa 3agaum -
P P A MpombiwneHHbin poboT LIMP-111
KMHEMATUKW  MaHWUNynsiTo- o 4
pOB MpombiwneHHbInpo6oT MIM1-11
Pacuét xapaktepuctuk ma- . o .
MMpoMbIWNEHHBLIN POOOT MOKOM MPON3BOACTBEHHOM
HUMYNSITOPOB  MPOMbILLINIEH- 2
cUCTEMbI MexaHo0bpaboTkK
HbIX po60oTOB
MpuBoabl MEeXaTPOHHbIX
YCTPOWNCTB, MPOMbILUNEHHbIX | [MpOMBILLIEHHBI POBOT POOOTM3MPOBAHHOIO CHOpPOY- 2
poboToB M BCROMoOraTerib- | HOro KOMMeKca ¢ TEXHUYECKMM 3peHMEM
Horo o6opyaoBaHus
MpuHUMNBI M cUCTEMbI
npaBneHnst MexaTpPOHHbIX
10. | YP P Ynpaenenue NP 2
" pobOoTOTEXHUYECKMX
YCTPOWCTB.
5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)
Ne HanmeHoBaHue pasgena guc- TpyAaoeMKoCTb
pasa A Bug CPO pyn ,
n/n UUMMHBI yac
MoproToBka k cobecenoBaHuWIo (Nekumm, y4eod- 2
HUK, NpaKkTu4yeckne paboThbl)
1. Beenenue.
TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl) 4
MoproToBka k cobecenoBaHuWIo (Nekumm, y4eod- 4
5 OnpegeneHna n TepMmuHonorus | HUK, NpakTuyeckune pabotbt)
’ MeXaTpOHUKU
P TecT (nekumu, y4ebHuK, NnpakTudeckme paboTbl) 6
n M MoproToBka k cobecenoBaHuWio (ekumm, y4eod- 4.6
PUHUMNGI MexaTpoHuku. MeTo- |\ "noawrueckie paGoT) )
3. Obl MOCTPOEHUS Me-XaTPOHHbIX
YCTPOWCTB TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl) 10
n 6 MoaroToBka k cobecenoBaHuio (Nekumm, y4eb- 3
POMBILLTIEHHbIE PODOOTB, | ik npakTuyeckue paboTbl)
4, OCHOBHble MOHATUA, Kraccudu-
kaumsa NP TecT (nekumu, y4ebHuK, NnpakTudeckmne paboTbl) 5
MoproToBka k cobecenoBaHuWio (Nnekumm, y4eod- 3
5 Mpsmas n obpatHas 3apaqm K1- | Hyk, npakTudeckme paboTbl)
) HEMaTuK1 MaHUNynsTopoB
TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl) 5
MosiMast 1 o6baTHas 33189 ki MoproToBka k cobecenoBaHuWio (nekumm, y4eod- 4
6. P P A HWK, NpakTuyeckme paboTol)
HEMaTuK1 MaHUNynsTopoB
TecT (nekumm, y4ebHUK, NpakTuy4eckne padoThbl) 6
MosiMasi 1 o6baTHas 3389 ki MoaroToBka k cobecenoBaHuUio (Nekumm, y4eob- 6
7. P P A HUK, NpaKTnyeckne paboThbl)
HEMaTuK1 MaHUNynsTopoB
TecT (nekumm, y4ebHUK, NpakTuyeckne padoThbl) 8
Pacuét xapaktepuctuk manuny- | NogrotoBka k cobecegosaHuto (nekuum, y4eb- 6
8. nATOpOB NMPOMbILLIIEHHBIX | HUK, NpakTnyeckne paboTbl)
po6oToB TecT (nekumu, y4ebHuK, NpakTudeckmne paboTbl) 8
MpuBoapI MexaTpoHHbIX | [NogroToBka k cobecenoBaHuto (nekumm, y4eb- 6
9 YCTPOMNCTB, MPOMBILLIIEHHBIX | HUK, NpaKkTnyeckne paboThbl)
- pOBOTOB 1 BCMOMOraTeNbHOrO TecT (nekumm, y4ebHuk, npakTuyeckne paboThbl) 10
obopyaoBaHus Y 1P P
MpuHUMNbI M cucTembl ynpaerne- | lMoaroToska k cobecenoBaHuMio (nekumm, y4eb-
10 HUSI MeXaTPOHHbIX U pOBOTOTEX- | HUK, NpaKTUYeckme paboThl)
HNYECKMX YCTPONCTB. TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl)




6 YuyeGHO-meTOANYECKOE U MHDOPMALMOHHOE obGecneyeHne AUCLUMIIUHbI

6.1 OcHOBHas nuTepartypa

TenernH, A. . OCHOBbLI TEOPETUYECKON MeXaHuKku cuctem Ten. C npunoxeHnsmu B
poboTtoTtexHuke / A. V. TenernH. — CaHkr-lNetepbypr : Jlaub, 2023. — 252 c. — ISBN 978-5-
507-45089-3. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKkTpoHHO-OMbnuoTteyHasn cuctema. — URL:
https://e.lanbook.com/book/333257

KonbinoB, HKO.P. OcHOBbI KOMMNBLIOTEPHLIX LMGPOBLIX TEXHOMOMMN MAaLUMHOCTPOEHUS:
y4ebHuk / FO.P. Konbinos. — CaHkT-leTepbypr: JlaHub, 2019. — 496 c. — ISBN 978-5-8114-3913-
3. — TeKcT: 9neKTpOHHbIK // JlaHb: anekTpoHHo-6ubnmnotevHas cuctema. — URL: https:/
e.lanbook.com/book/125736

6.2 [lononHuTenbHaa nuTteparypa:

YkpaunHues, H0.[. NHdopmaTusaums obwecrtsa: ydebHoe nocobue / KO. . YkpanHueB. —
Cankr-lMeTepbypr: Jlanb, 2019. — 220 c. — ISBN 978-5-8114-3845-7. — TekcT: aneKTPOH-HbIN//
JlaHb: anekTpoHHO-6MbnunoTeyHasa cuctema. — URL: https://e.lanbook.com/book/123696

6.3 YuyeOHO-meTOAMYECKME MaTepuanbl ANsi CaMOCTOATEeNIbHOW paboTbl 00y-
YaKLMXCA

1. Hanbinue, M. M. Metoanyeckne ykasaHus ans ody4arLlmxca N0 OCBOEHUIO AUC-
uunnvH  (mopynen) B ®bBOY BO BI'YUT [OnekTpoHHbIA pecypc]: MeToanyeckue ykasa-
HUA onsa obyyarowmxcs Ha Bcex YpoBHAX Bbicwero obpasosarHunda / M. M. danbinue, P. H. MNnoT-
HukoBa; BI'YUT, YuebHo-meToamnyeckoe ynpasneHue. - BopoHex: BI'YUT, 2016. — 32 c. Pexum
AO0CTyrna B 3f1EKTPOHHOW cpee:

http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 MNMepe4veHb pecypcoB UH(OPMALNOHHO-TENIEKOMMYHUKALMOHHOM ceTu «UHTep-
HeT», HeobXoAMMbIX AN OCBOEHUA AUCUMUNANHBI (Moayna)

HaumeHoBaHue pecypca cetn « MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rnnamegopma «HOpalim» https://urait.ru/

OB6C «JlaHb» https://e.lanbook.com/
AUBC «Meezallpo» https.//biblos.vsuet.ru/MegaPro/Web

Caim Mu+Hucmepcmea HayKku U ebicwe2o obpa3soea- http://minobrnauki.gow.ru
Husi PO

3AnekmpoHHas uHghopmalyuoHHO-obpasoeamersibHas http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MepeyeHb MHPOPMALMOHHBLIX TEXHOJOIMMIA, UCMOJIb3yeMbIX NMPU ocyllecTBre-
HMM oOpasoBaTenbHOro npouecca no AucuunnuHe (MoAayniko), BKMKO4YasA nNepeyvYeHb
nporpaMMHoro obecne4yeHus U MHpPOPMaALIMOHHLIX CMPABOYHbLIX CUCTEM

Mpn nM3yyeHUn AUCLMNIIMHBI UCMNONb3YeTCa nporpaMMHoe obecneyeHne, COBPEMEHHbIE
npodeccuoHanbHble 6a3bl JaHHbIX U UHPOPMaUNOHHbIE cnpaBoYHble cuctemsl: ANOC yHuBep-
cuTeTa, B TOM 4ucre Ha 6ase nporpammHon nnatgopmbl «Cpefa 3MneKkTPOHHOro obyyeHus
3KLy».

Mpu ocBOEHUN QUCLUNIIUHBI UCNONb3YETCA JIMLIEH3UOHHOE U OTKPbITOe MPOrpamm-
Hoe obecnevyeHune

Mporpammbl JInueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro AOKYMEHTa



https://e.lanbook.com/book/333257
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://e.lanbook.com/book/123696
https://e.lanbook.com/book/125736
https://e.lanbook.com/book/125736

Adobe Reader XI

(6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

AnbTt ObpasoBaHne

NnueHsna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8

Microsoft Open License

Microsoft Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License
No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes-
sional Plus 2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-li-
cense

Libre Office 6.1

Jnuensua Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIV MakKeT OnepaunoH-
How cuctembl AnbT OB6pasoBaHue 8.2)

KOMMAC 3D LT v 12

(6ecnnatHoe IM0O)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHuBepcu-

TeTCKadA

Horosop Ne 74-B-TCH-3-2018 ¢ 3AO «TOIN CUCTEMbI» ot 07.05.2018 .
JInueH3unoHHoe cornaweHne Ne AO0007197 ot 22.05.2018 r.

Komnac 3D V21

JInueHsunoHHoe cornatueHne ¢ 3AO «ACKOH» Ne KA[l-16-1380
Cy6nuueHanoHHbIn goroBop ¢ OO0 «ACKOH-BopoHex» oT 09.02.2022 .

APM WinMachine

JInueHsnoHHoe cornatweHme ¢ OO0 HTL, «AlMM» Ne 105416 ot

22.11.2016 .

CnpaBOYHO-NpaBoOBble CUCTEMDI

Mporpammbl

INTuueH3nn, peKBU3UTLI NOATBEPKAAIOLLEr0 JOKYMEHTa

CnpaBoyHble npa-
BOBasi cmctema
«KoHcynbTaHT

Mnoc»

Horosop o coTpyaHuyecTBe ¢ “UHpopmMcBA3b-YepHO3eMbe”, PermoHansHanbHbIn
NHOPMAaLIMOHHLIN LEHTP 0OLLEPOCCUIACKON CETU pacnpoCTpaHeHNst NPaBOBOW
nHpopmaummn KoHcynbTaHT ntoc
Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepunanbHoO-TeEXHUYECKoe obecnevyeHme ANCUMUNIINHbI

YueOHbIe ayAUTOPUH )1 IPOBEIACHUS YUCOHBIX 3aHATHH:

1 Yye6Has ayautopusa (y4eOHble macTepckue) AN NpoBeAeHUS NPaKTUYECKMX 3aHs-
TUI, FPYNNOBbLIX U UHAMBUAYANbHbIX KOHCYNbTAaLMN, TEKYLLErO KOHTPOMS U NPOMEXYTOY-
HOW aTTecTauum

KomnnekTbl Mmebenu gns yyebHoro npouecca — 12 wr. Paboyee mecTto cneca-
ps - 10 wr.

CtaHku dpesepHom rpynnsl - 4 ea.

CTtaHku ToKapHoOM rpynnel - 6 ea.

CTtaHku cBepnubHOM rpynnel - 4 ea.

CTtaHku wnudosanbHoOM rpynnbl 2 ea.



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

e CrTporanbHbI CTaHoK - 1 ea.
e PaspbiBHag malmnHa - 2 LWrT.

2 MomeweHne Ne 10 gnst camocToATENBHON PaboTbl — ayaAuTOpUS sl MPOBEAEHUS Mna-
Hupyemon y4ebHown, y4ebHo-nccrneqoBaTenbCkon, Hay4YHO-1CCneaoBaTeNbCKOM paboThl
CTYOEHTOB M acnupaHToB

e Komnnekt mebenu anst y4ebHoro npouecca

e [locka HacTeHHasi 3-x aneMeHTHas [QH-32M marHutHas.

3 Yye6Has ayauTopusa Ne 126 ans npoBegeHus nabopaTopHbIX, MPAKTUYECKNX 3aHATUN,
rPynnoBbIX U MHOMBUAYANbHbBIX KOHCYNbTALWA, TEKYLLErO KOHTPOMSA U NPOMEXYTOYHOWN
attectauumn. KomnbloTepHbIN Knacc
o Komnnekt mebenu ansa y4ebHoro npouecca - 7 wr.
e [lepeHocHoe MynbTUMeaniHoe 0bopyaoBaHue:
1.MpoekTop View Sonic PJD 5232,
2.0kpaH Ha wraTtuee Digis Kontur-C DSKS-1101.
3. Notebook LENOVO
JlabopaTtopHo-ucneiTatensHoe obopygoBaHue:
4. Metannorpaduyeckuii mukpockon Optika XDS-3MET
5. PaspbiBHas mawmHa IP20 2166P-5/500
6. briok ynpaBneHus MY-7 YXJ14.2.

4 YyebHas ayautopus Ne 124 ans npoBeAeHUs 3aHATUMI NEKUMOHHOIO TUMa, npaktuye-
CKUX 3aHATWMMN, TPYNMnoBbIX WM WHAMBWUAYalbHbIX KOHCYMbTaUWWA, TEKyLLero KOHTPOIs,
NPOMEXYTOYHOM U MTOrOBOM aTTecTauum
o Mebenb anga yyebHoro npouecca - 15 KOMNNekT.
e [lepeHocHoe MynbTUMegunHoe obopyaoBaHue: npoektop View Sonic PJD
5232, akpaH Ha wTtaTtuee Digis Kontur-C DSKS-1101.
Hocka 3-x anemeHTHas men/mapkep

5 MomeweHne Ne 122 gnsi xpaHeHust M NpodunakTMYeckoro obcnyXxmnBaHus yd4ebHoro
o6opynoBaHust

o Komnnekt mebenn YBIT - 3 komnnekTa,

e 3T1K Core i7-2600,

o MY Laser Jet Pro MFP
MeToguyeckoe obecneyeHre QUCUUMNIVH

6 YyebHas ayautopums Ne 125 ons npoBedeHMs 3aHSATUIN NEKUMOHHOMO TuMna, npakTtuye-
CKUX 3aHATWMW, TPYNMnoBbIX WM WHAMBWUAYalbHbIX KOHCYMNbTaUWWA, TEKyLLero KOHTPOIs,
NPOMEXYTOYHOWN 1 UTOrOBOW aTTecTauumn

Komnnektel mebenu ans yyebHoro npouecca — 25wr.

[lononHMTEeNbHO ANsi caMoCToATENbHON paboTbl 06yYaroLWMXCS UCNONb3YTCA YN-Tarnb-
Hble 3anbl pecypcHoro ueHtTpa BI'YWUT ocHalleHHble KoMMNblOTEPaMu CO CBOBOAHBIM A40-CTYMNOM
B ceTb VIHTEPHET N BMBNNOTEYHBIM 1 MHOPMALMOHHO- CNPaBOYHLIM CUCTEMaMU

8 OueHoYHble MmaTepuanbl AN NPOMEXYTOYHOM aTTecTauum oby4arowmxca no
avcuunnuHe (Mmoaynio)

OueHouHble maTepuansl (OM) ang avcumnnuHel (Mogyns) BKNOYaloT B cebs:

- NepeyeHb KOMMETEHUUIA C yKadaHNeM UHOUKATOPOB AOCTUXEHUS KOMMNETEHLUNIA, 3TanoB
nx popMmpoBaHus B npoLiecce 0CBOEHNA obpasoBaTenbHON Nporpammbl;

- ON1caHue LKan OLueHNBaHuS;

- TUMNOBbIE KOHTPOSbHbIE 3afaHUsa UMW WHble MaTtepuanbl, HeobxoguMble A5 OLEHKM
3HaHWW, YMEHUW, HABbIKOB;

- MeToanyeckne matepuarnsl, onpegensowme npoueaypbl OLLEHMBAHNS 3HAHUIN, YMEHUN,
HaBbIKOB 1 (MNN) ONbiTa 4EATENbHOCTW.



OM npeactaBnsaTCa  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B cCoOcCTaB paboyen
nporpaMmmbl AUCUUNNMUHBbI (Moayns).

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBum ¢ I BIYUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».



AHHOTALIUA
«OCHOBbI POOOTOTEXHUKU U MEXaTPOHUKN»

Mpouecc wu3yyYyeHMA AUCUMNNUHBLI HanpaBneH Ha dopMupoBaHMe crneayroLWwmnx
KOMMeTeHUnn:

Ne Kon HaumeHoBaHve komne- | Kog v HaMMeHOoBaHWe MHAMKaTopa AOCTUXKEHUS KOMNeTeHLnn
n/n KoMmre- TeHuun
TeHunn

1 OlK-11 | CnocobeH BbIsBNATh | M20nk11 — lNMpuBnekaet Ans peleHns npodeccMoHanbHbIX
€CTEeCTBEHHOHay4Hyl0 3ajay  PuU3nKo-mMaTeMaTUYECKM annapaT M COBPEMEHHbIE

CYLLIHOCTb NpOBMeM, | yomnbioTepHble TEXHOMOMMM
BO3HUKAIOWMX B  Xode

npodbeccnoHanbHon
OesaATenbHOCTH,
npyvenekatb  Ans  ux
peLueHns dousmKo-
MaTeMaTU4eCK1n
annapat U coBpeMeHHble
KOMMbIOTEPHBIE
TEXHONOTW;

2 OlK-12 | CnocobeH yunTbiBath | WO 1onkiz — YUnTbiBa€T COBPEMEHHbIE TEeHAEHUMU pasBUTKA
COBPEMEHHbIE TEHAEHLUWN | TexHMKN B CBOEN NpodheccnoHansHon eaTenbHOCTM

pasBuUTMA  TEXHUKU W
TEXHOMOMA B CBOEW
npodeccnoHansHon
OesTensHoCTY;

3 OrlK-13 | CnocobeH Bnagets | Wlonkis — Brnageer metogamn WMHAPOPMAUMOHHBIX TEXHO-
MeToamun normmn NoAroToBKU KOHCTPYKTOPCKO-TEXHOMOrM4YecKom

NHGOPMAaLIMOHHBIX [OKyMeHTaLMN
TEXHOIOMUIA  MOATOTOBKM

KOHCTPYKTOPCKO-
TEXHONOMM4YeCcKomn
OOKyMeHTauunum C
CcoOnAEHNEM OCHOBHbIX
TpeboBaHwi1
NHpOPMaLIMOHHOM
©e3onacHocTy;

Mpn 0CBOEHUN AUCLUNIMHBI CTYAEHT OOIMKEH:

3HaTb: NPUHLUMNbI OEACTBUS U MaTeMaTUYECKOro OMMCaHWUsi COCTaBHbIX YacTel MexaTPOHHbIX M
POGOTOTEXHNYECKUX CUCTEM (MHADOPMALMOHHBIX, 3NEKTPOMEXAHUYECKMX, INEKTPOrnapaBINYECKMX,
3NEKTPOHHbIX 3MIEMEHTOB U CPeACTB BbIYUCIUTENbHON TEXHWUKWN);COBPEMEHHbIE TEHAEHLMW Pas3BUTUS
TEXHWKW; OCHOBHbIE 3aKOHbl ECTECTBEHHOHAY4YHbIX OUCUMMNIMH; 06NacTn NpMMEHeHUs MeXaTPOHHbIX U
POGOTOTEXHNYECKNX CUCTEM;KOHLIEMUUN NX NMOCTPOEHMS U TEPMUHOMOTUIO B MeXaTpoHMKe U poboToTeX-
HWKEe;CYLLHOCTb 1 3Ha4YeHne UHopMaLmMmn B pasBUTUM COBPEMEHHOTO MHGOPMaLMOHHOro obLlecTsa.

yMeTb:pa3pabaTtbiBaTb MaTemMaTMyeckne MOAENN COCTaBHbIX YacTell 0GbeKToB npodeccuo-
HanbHOW OeATeNbHOCTM MeToAaMu TeopUM aBTOMATMYECKOro YMNpaBneHUs;NPUMEHsITb Heobxoaumblie
AN NOCTPOEHUst MOAEeNen 3HaHWs NPUHUMINOB AEeNCTBUS M MaTEMATUYECKOrO ONUCaHUSI COCTaBHbIX Ya-
CTE MexXaTPOHHbIX U POBOTOTEXHUYECKUX CUCTEM (MH(OPMALIMOHHbLIX, INIEKTPOMEXAHUYECKUX, INEK-
TPOrMapaBnmM4eckmx, ANEeKTPOHHbIX 3NIEMEHTOB U CPEACTB BblYUCIUTENBHON TEXHUKM); BbIOMpaTb HEOO-
XOAUMbIE TUMbl POGOTOTEXHUYECKUX N MEXaTPOHHbIX CUCTEM; ONpeaensaTb Ans HUX cnocobbl M CUCTEMbI
ynpaBneHns;NpoBoanUTb KMHEMaTUYECKUE, NPOYHOCTHbIE pacyeTbl, OLEHKN TOYHOCTU MeXaHUYeCcKunx ys3-
NOB;NPUMEHATL METOAbl MaTeEMaTUYECKOro aHanu3a B NpodgeccrmoHanbHon AeaTenbHOCTY.

BrnageTb:HaBblkaMX MPOBEAEHUS] HACTPOWKM U OTNadku MakeToB;CrOCOGHOCTBHIO kK 0606LLEHNIO,
aHanu3ay, BOCNpUSATMIO MHOPMaUnK; CrNOCOBHOCTLI0O OLEHMBaTL MexaTpOHHble U PoBOTOTEXHUYECKNe



CUCTEMbl Ha NPUrO4HOCTb PELUEeHUS KOHKPETHOW 3ajadun; HaBblkM paboTbl C KOMMBOTEPOM Kak cpea-
CTBOM ynpasneHusa nHgpopmaumen.

CogaepxaHue pasgenoB AUCUUNIUHDI:

MpeanocbInkM pasBUTUS MEXaTPOHUKM U POBOTOTEXHMKN 061acT NPUMEHEHUS MEXaTPOHHHBIX U
poboToTexHu4eckmx cuctem. [lpeumyliectBa MexaTpOHHbIX YycTponctB M cuctem.OnpegeneHve
MEeXaTPOHMKKN, KaK HOBOM 06nacTn Hayku 1 TEXHUKWN. TpueamHasa CyLHOCTb MeXaTPOHHbIX cuctem. dak-
Topbl, 06ycnosueLne passutne MC. TeHaeHUMN naMeHeHns 1 knoyesble TpeboBaHNs MMPOBOIO PbIHKA
B obnactm mexaTtpoHuKK.[lokoneHns mexaTtpoHHbIXx mogyrnen. CTpykTypa aBTOMaTUYECKON MalUWHBbI,
CO3[aHHON Ha OCHOBE TPaAMUMOHHOIO M MEeXaTPOHHOro MOAXOAOB B MX MpoekTupoBaHun. CyLHOCTb
MeXaTPOHHOro NoaxoAa B NpoekTupoBaHun n akcnnyataumm MC. NoTeHunanbHO BO3MOXHbIE TOYKM WH-
Terpaumm (pyHKUMOHANbHbIX 3NEMEHTOB B MEXaTPOHHble MOAynu. MeToabl NOCTPOEHUSS MEXATPOHHbIX
yCcTponcTB.POBOTOTEXHNKA — HOBOE KOMMMEKCHOE Hay4YHO-TEXHUYECKOEe HarnpaBfieHue B obrnacTtu aBTo-
MaTM3auMm pasnnyHbIX NPOLLECCOB, BO3HMKLLEE Ha CTbike paga Hayk, Npexae BCero MexaHuku n knbep-
HEeTMKKN, COCTaBHas YacTb MexXaTpOHUKW. VIcTopusi pasBuTuS poBOTOTEXHUKK. MpOMbIWNEeHHbIn poboT,
onpegenexve. dyHkumnoHanbHas cxema [MP. CtpyktypHas cxema [MP. MNokoneHns pobotos. PoboTsbl ¢
nporpaMMHbIM yNpaBfeHneM, aganTuBHble poBOTbI, MHTENNEeKTyanbHble poboTbl.POBOTLI, TPAaaULMNOH-
Hble, MepcnekTuBHble 06r1acTn nx npumeHeHus. MNpegmeTHas obnacTtb poboToTexHMKU. PoboThl, onpe-
aeneHuve. CTpykTypHas cxema pobora. KuHemaTtnyeckme cxembl P. Cuctembl KOOpAWHATHBIX ne-
pemeLlleHun, paboyee npocTtpaHcTBO, paboyasa 3oHa [MP. Knaccudmkaunsa npomblwneHHbIX poboToB.
MpuvHUMnbl nocTpoeHus MNP: arperaTHbIN, arperatHo - MOAYNbHbIN, MOAYIbHLIA NPUHLMNLI MOCTPOEHNUS.
HomeHknaTypa OCHOBHbIX TEXHMYECKUX xapakTepucTuk MNP, nx onpegenenune, napameTpudeckue psagbl
3TUX Xapaktepuctuk.MaTtpuubl nosopoTta. MaTpuua noBopoTa BOKpYr NponsBosbHOM ocu. Npeacrasne-
HWe mMaTpuL NoBOpOTa Yepe3 yrmbl Junepa. [eomeTpuyecknin cmbicn Matpuy, nosopoTta. OgHopoaHble
KoopAuHaTbl 1 MaTpuubl Npeobpa3oBaHun. [[€OMeTPUYECKUIA CMbICIT OQHOPOAHOM MaTpuULbl Npeobpaso-
BaHus. OgHopogHas maTpuua Komnosuuuu npeobpasoBaHuii. 3BEHbS, COUNEHEHUA N UX MapameTpbl.
Mpepncraenenne [deHaButa — XapteHbepra.llpamasa 3agadya KMHEMaTUKN. YpPaBHEHUSA KMHEMATUKM Ma-
Hunynstopa. O6patHas 3agadva kuHematuku. MeTtog obpaTtHbIX Npeobpa3oBaHuin. [eoMeTpruyecku noa-
XOA4 B pelleHnn obpaTHOM 3agadv KMHeMaTuku. TOYHOCTHOW pacH€T MaHunynaTopa: noctaHoBKa 3aja-
un. Pacdét norpewHoctn nosuuynoHunpoBaHus [P moaynbHOro tvna npu oTpaboTke nporpaMMHbIX
ABWKEeHUN. Pac4éT norpewHocT! no3uumoHupoBaHua MNP ¢ ynpaeBneHnem no cteneHsam nogsuKHOCTU
no nonoxexHuto. OnpegeneHne 4oNyCTUMbIX MOrPELLHOCTEN NO cTeneHam nogswkHocTu MNP ¢ ynpaene-
HMEM MO MONOXEHUIO MO 3a4aHHON MOrPELUHOCTU NO3MLMOHMPOBAHUSA 00bekTa MaHUNyNMpPoBaHUA. Tunbl
NPMBOAOB, UCNONb3YEMbIX B MEXaTPOHUKE N POBOTOTEXHMKE, X CPaBHUTENbHbIM aHanua. NHeBmonpu-
BOAbl NPOMbILISEHHbIX PO60TOB, 06MacTb NX NpuMeHeHus. MpuHUMN AeUCTBUSA NOPLUHEBLIXMHEBMOMNPU-
BOAOB. ONieMeHTbl CXeM yrnpaBreHus NMHEBMOMNPMBOAOB. TUMNOBbLIE MPUHUMNMANbHbIE NMHEBMATUYECKME
cxeMbl npuBogoB. CUMOBON pacyéT NHeBMOLMAMHAPOB. PacyéT OCHOBHLIX napaMeTpoB MHEBMOLM-
nuHapos. TopmoxeHne U gemndupoBaHne OBWKEHWUA MOPLUHS B MHeBMouunuHape. Vcnonb3oBaHue
MeXaHUYeCKNX N rmapaBnuyecknx gemMndepoB Ang TOPMOXeHNA. NpruHUMn X AENCTBUS, pacYET OCHOB-
HbIX NapameTpoB. TOpMoOXeHMe 3a CHET pacxoda paboyero Tena. CxemMbl TOPMOXEHUS OpOCCennpoBa-
HMem paboyero Tena u NPOTUBOAABIIEHNEM, PACYET OCHOBHbIX NAapamMeTpoOB pexMMa TOpMOXeHUst. Link-
noBoe, NO3ULMOHHOE, KOHTYPHOE ynpaBrieHne, CTPYKTYPHbIE CXEMbl CUCTEM C TakuUM yrpaBeHUEM.
MpyHLMNBI NOCTPOEHNUST CUCTEM UHTENNEKTYanbHOro ynpaBneHus B MexaTpoHuke. Mepapxusa ynpasne-
HUsi B cuctemax. CUCTeMbl ynpaBreHNsa UCMOMHUTENBHOIO U TaKTUYECKOro YPOBHEN.



NMPUNOXEHME 1
K paboyen nporpamme

OLEHOYHbIE MATEPUAIDbI
ONA NPOMEXYTOYHON ATTECTALMA

no gucumUnIuHe

OCHOBbI POBOTOTEXHUKU U MEXATPOHHbBIX CUCTEM






1 NepeyeHb KOMNeTeHUMI4 ¢ yKasaHUeM 3Tanos Ux GopmMMnpoBaHUA

n/n KomMne- TeHUumn
TEHUMM

Ne Kopn HanmeHoBaHue komne- Koa n HanmeHoBaHue nHankKaTopa OCTMXKEHUSA KOMNEeTeHL N

BO3HUKaKOLWNMX B Xode
npodeccroHarnbHon
OeaTenbHOCTY,
npuenekatb  Oansg  Ux
peLueHus dousmKo-
MaTemMaTU4eCK1n
annapaTt 1 COBpeMEHHbIEe
KOMMbIOTEPHBIE
TEXHONOMM;

1 OrlK-11 | CnocobeH BbIBNATb | NO2onk-11— MNpuBnekaeT gns pelueHns npodeccnoHanbHbIX
€CTeCTBEHHOHAY4HYI0 3agay bm3nko-maTemMmaTU4eCKuin annapaTt U COBPEMEHHbIE
CYLLHOCTb NPOBneMm, | yomnbioTepHbIE TEXHOMOMMN

pasBUTUS  TEXHUKN U
TEXHONMOMMA B CBOEN
npodbeccroHanbHon
[esaTenbHoCTY;

2 OlK-12 | CnocobeH yunTbiBaTth | MO 1onk12— YUMTbIBAET COBPEMEHHbIE TEHAEHLMM Pa3BUTUSA
COBPEMEHHbIE TEHAEHUMN | TexHUKM B CBOEN NpodheccrnoHansHom AeaTenbHOCTH

TEXHONOMI  MOArOTOBKM
KOHCTPYKTOPCKO-
TEXHONOMMYECKON
OOKyMeHTaumm c
COONAEHNEM OCHOBHbIX
TpeboBaHWi
WHOPMALIMOHHOW
©6e30nacHoCTY;

3 OrlK-13 | CnocobeH Bnagetb | UW1onk13— Bnageet metogamm MHOOPMaLMOHHBLIX TEXHO-

MeTonamMun NOrn NOAroTOBKU KOHCTPYKTOPCKO-TEXHOMOrMYecKom
NHAOPMALIMOHHBIX [OKyMeHTaLmu

Koa n HanmeHoBaHue MHOUKaTopa AO0CTUXe-
HUA KOMNETEHLINN

PesynbTatbl 00y4eHus (nokasaTenu oLeHMBaHUs)

WO20nk11— MNMpuBnekaeT Ans peweHns npo-
dreccrnoHarnbHbIX 3aga4 husnko-maTemaTu-
YecKku annapart U COBPEMEHHbIE KOMNMbIO-
TEepHbIe TEXHOMNOrnn

3HaeT: NPMHUMNbI AeMCTBMA N MaTeMaTUYECKOro onuca-
HMA COCTaBHbIX YacTel MEeXaTPOHHbIX U POHOTOTEXHUYE-
CKMX cncTeM (MHPOPMALMOHHDIX, 31eKTPOMEXaHNYe-
CKMX, 91€KTPOrMAPABANYECKNX, INEKTPOHHbIX d/1EeMEH-
TOB M CPEACTB BbIYMCAUTENbHOW TEXHUKM);

YmeeT: paspabatbiBaTb MaTemaTMyeckue MOoAenu
COCTaBHbIX 4acTei 06beKTOB NpodeccrmoHanbHou aes-
Te/NIbHOCTM MEeTOAaMU TEOPUN aBTOMATMUYECKOIO yrpaB-
NeHus;

BnageeT: HaBblkaMy NPOBEAEHMA HACTPOMKM 1 OTNAAKN
MaKeToB;

WO 1onk12— YUnTbIBAET COBPEMEHHbIE
TEHAEHLMN pa3BUTUSA TEXHWUKM B CBOEW Npo-
deccrnoHanbHOW AeaTenbHOCTH

3HaeT: cOBpeMeHHble TEHAEHLMW PA3BUTUA TEXHUKN;
OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX ANCLUUMNIIUH;
061acTh NpUMeHeHMA MeXaTPOHHbIX U poboToTEXHUNYE-
CKMX CUCTEM; KOHLLEMNUUN UX MOCTPOEHUS U TEPMUHO-




NNOTNIO B MEXATPOHUKE U pO6OTOT€XHVIK€‘,'

YMmeeT: NpUMEHATb Heobxoammble 41A NOCTPOEHUA
mozesieit 3HaHMA NPUHLUMIMNOB AEACTBUS U MaTeMaTuye-
CKOTO OMMCAHUA COCTaBHbIX YacTe MeXaTPOHHbIX U
pPOBOTOTEXHUYECKMX cUCTEM (MHPOPMALIMOHHBIX, 3N1EK-
TPOMEXaHMYECKUX, SINEKTPOrNAPABANYECKMX, SNEKTPOH-
HbIX 3/1EMEHTOB U CPEACTB BbIYNC/IUTENBHOMN TEXHUKN);
BblIOMpPaTb HEO6X0AMMbIE TUMbI POBOTOTEXHUYECKMX U
MEXaTPOHHbIX CUCTEM; OMPEeAEensTb AJIA HUX CNoCcobbI U
CUCTEMbI YNPaBAEHUS;

BnageeT: cnocobHOCTbIO K 0606LLEHNIO, aHANN3Y,
BOCNpPUATUIO MHPOPMaLMK; CNOCOBHOCTLIO OLEHNBATD
MeXaTPOHHbIe N POBOTOTEXHMYECKME CUCTEMBI HA NpPU-
roAHOCTb pPeLleHMa KOHKPETHOM 3a4a4n

WO 1onk13— Briageet metogamm nHgpopmaum-
OHHbIX TEXHOMNOMMNI MOATOTOBKM KOHCTPYK-
TOPCKO-TEXHOSOMMYECKON AOKYMEHTaLNM

3HaeT: CYLWHOCTb U 3HaYeHne MHOoPMaLMM B Pa3BUTUU
CcoBpeMeHHoro MHGOpPMaLMOHHOro 06LLecTBa;

YMmeeT: NpoBoAUTb KUHEMaTUYeCcKue, NPOYHOCTHbIEe
pacyeTbl, OLLEHKU TOYHOCTU MeXaHUYECKUX Y3/10B; NpK-
MEHATb MeToAbl MaTeEMaTUYECKOro aHan3a B npodeccu-
OHaNbHOW AeATebHOCTH;

BnazeeT: HaBbIKM PaboTbl C KOMMBIOTEPOM KaK cpes-
CTBOM ynpas/ieHusa nHpopmaumen.

2. MacnopT poHAA OLEHOYHbIX CPeAcTB No AUCLUUNIINHE

Mupekc OueHouYHbIE cpeacTBa
KOHTpOnu-
KoHTponupy- .
pyemMon
Ne emble moaynu/ KOMME NeNe TexHonorns oueHKm
n/n nbl/TemMbl o n KOHTpOns
/ pasgensl/te TeHLAM HaUMEHOBAHME (cnocob koHTpons)
ONCLMNITUHBI (1 ee 3a1aHNi
yacTn)
OCHOBHbIe Mno-
HATUSA .
1. OrlK-11 YCTHLIN onpoc 1-7 MpoBepka npenogasaTtenem
MEXaTPOHUKN U
pPOBOTOTEXHMKU
Textonoruye- MpoBepka npenogaesaTenem
ckoe obecneye- OrK-11
HWEe MexaTpOH- .
2. P OrkK-12 YCTHbIN onpoc 8-19
HbIX 1 poboTo-
TEXHUYECKUX CU- 3awmTa npakTnyeckux pabot
cTem




MpyHUMNBI
MEXaTPOHUKM.
MeToabl no-
CTpOEHuUs
MEXaTPOHHbIX
YCTPOUCTB

OrK-13

Tect

39-50

BnaHo4Hoe unu komnboTEP-
Hoe TecTupoBaHue

MpombiLneHx-
Hble pobOThlI,
OCHOBHbI€ NOHSI-
Tnsa, knaccundum-
kaumsa MNP

OrlK-12

OrK-13

YCTHbIN onpoc

20-27

3awmTa npakTnyeckux pabot

Tect

51-60

BnaHo4Hoe unu komnboTEP-
HO€e TecTMpoBaHue

MpuHUMNBLI No-
CTpOeHMUs
NPOMBILLMIEHHbIX
poboToB, uX xa-
pPaKTepUCTUKU

OmnK-12

YCTHbIN onpoc

28-38

MpoBepka npenogaBaTenem

3awmTa npakTmyeckux pabot

KnHemaTtuka ma-
HUMYNATOPOB

OlK-11

OrK-13

Tect

61-70

BnaHo4Hoe unu KOMNbOTEP-
HOe TeCTupoBaHue

Mpsamas un
obpaTHas 3aga-
4N KUHEMATUKM
MaHUMNYyNsiTOpoB

OmnK-13

CoobLueHus

71-75

MpoBepka npenogaeartenem

PacuéT xapak-
TEepPUCTUK Ma-
HUNYNATOPOB
NPOMBbILUNEHHbIX
poboToB

OMnK-11

CoobLueHus

76-80

Mposepka npenogasareniem

MpuBoap!
MeXaTPOHHbIX
YCTPOWCTB,
NPOMBbILLMEHHbIX
po60oTOB U
BCMOMOraTenb-
Horo obopyao-
BaHuS

OnK-12

CamocTosiTenbHas TBopyeckas
paboTta

81-85

MpoBepka Npenogasartenem

3awmTa npakTuyeckux padbot

10

MpuHUMNBLI K CK-
CcTeMbl ynpasne-
HWUSE MexaTpOH-
HbIX 1 poboTo-
TEXHUYECKNX
YCTPOMCTB.

OlK-11

OriK-12

OmnK-13

YCTHbIN onpoc

1-38

MpoBepka npenogaBsaTenem

3. OueHoYHble cpeacTBa ANSA NPOMEXYTOYHOW aTTecTauuu (3a4€T, IK3aMeH)
(TUNOBbIE KOHTPOSbHbIE 3adaHus (BKNOYas TeCcTbl) U MHble MaTepuansl, Heobxoaumble Ans
OLEHKM 3HaHWA, YMEHWN, HaBbIKOB M (UNK) OMblTa OEATENbHOCTU, XapakTepusyoLwmnx aTanbl
hopMM1pPOBaHMSI KOMMNETEHLNI B NPOLIECCE OCBOEHNSI AUCLMNITNHBI)




[Nsa OLUEeHKN 3HaHUIN, YMEHWUI, HaBbIKOB CTYAEHTOB N0 ANUCUMNIINHE NpUMeHsAeTcst 6anbHO-
penTUHroBasi cuctema oueHkn CopMUPOBAHHOCTU KOMMNETEHLMI CTyAeHTa.

BanbHO-penTUHroBas cuctema OLUEHKM OCYLLECTBISAETCHA B TEYEHNe BCero ceMecrpa npu npose-
OEHUN ayanTOPHbIX 3aHATUIA U KOHTPOISi camocTosiTenbHON paboTkl. lNMokasatensmmn OM aenstoTcs:
TeKyLuin onpoc B Buae cobecenoBaHusa Ha nabopaTopHbIX paboTax, NPakTUYECKUX 3aHATUSAX, TeCTO-
Bble 3aaHnsi B BUAE PeLIEHNs KOHTPOSbHbIX paboT Ha NpakTuyeckmx paboTax 1 caMOCTOATENBHO (O0-
MaLLHSASA KOHTponbHasa paboTa) n caavm KypcoBow paboThl MO NpeanoXeHHOoW npenoaasaTenem Teme.
OueHKM BbICTaBMNATCS B COOTBETCTBMU C rpadiMkOM KOHTPOIS TEKyLLEeN YCNeBAaeMOCTU CTYAEHTOB B
aBTOMAaTM3NPOBaHHYyto cuctemy 6a3 aaHHbIX (ACYB[) «PeiTuHr cTyaeHToB».

O6yvatowwmiics, Habpaswnin B cemectpe 6onee 60 % OT MakcumarbHO BO3MOXHOW 6anbHo-
PEVNTUHIOBOM OLIEHKMN paboThbl B CEMECTpe MNonyvaeT 3K3aMeH aBTOMaTUYEeCKW.

CtyneHT, HabpaBLwuin 3a TekyLlyto paboTy B cemectpe meHee 60 %, T.K. He BbINOMHWUA BCIO pa-
00Ty B cemecTpe No 0O0bEKTUBHBIM Npu4MHaMm (6ones3Hb, oduumansHoe 0cBOOOXAEHNE U T.M.) gonyc-
KaeTcs 4O 9K3amMeHa, OAHaKo emy AONONHUTENbHO 3a4atTCs BONPOCkl Ha cobecenoBaHWmM No pasge-
nam, BbIHOCUMbIM Ha 3K3aMeH.

AtTectaumsa obyyaroerocs Nno AMCLUMNNNHE NPOBOAMTCA B hopMe TeCTMPOBaHWUS U nNpegycmar-
puBaeT BO3MOXHOCTb NocreayoLero cobecegosaHnsd (ak3aameHa). 3a4eT npoBoguTCs B BUAe Te-
CTOBOrO 3afaHus.

3.1 CobecedoeaHue (Bonpochki G551 ycmHO20 onpoca)

3.1.1 OlK-11 CnocobeH BbISIBNATL €CTECTBEHHOHAYYHYIO CYLLIHOCTb NPOBeM, BO3HUKAOLLMX B XO-
Ae npodpeccmoHanbHOM OeATeNbHOCTU, NPUBIeKaTb 4S18 NX peLLeHna ou3nKo-MaTemMaTUYEeCKUn
annapar 1 COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOMOMUN;

Homep
dopmynupoBka Bonpoca
3agaHus
1 OTanbl pasBUTUS MEXaTPOHUKM
2 [MoHsATHE N CTPYKTYpa COBPEMEHHOW MEXATPOHMKM
3 OCHOBHbIE NOHATUSA ANCLMMINHBI
4 [MpeameT n MeTog MexaTpPOHMKM
5 OCHOBHbIE MPUHLUMMNBI MEXATPOHMKN
6 OcCHOBHbIE 3Tanbl Pa3BUTUS MEXATPOHHbLIX CUCTEM
lMpuMeHeHMe MexaTPOHHBLIX U POOOTOTEXHUYECKUX CUCTEM B pasnMyHbIX 06N1acTsaX TEXHUKM,
7 MeOULUMHbI, FOPHOro Aena, CTPOUTENbLCTBA, CENbCKOro X03AMCTBa

3.1.2 Ol1K- 12 CnocobeH yunTbiBaTb COBPEMEHHbIE TEHAEHLUMN PA3BUTUS TEXHUKN U TEXHOSOMI B
cBoeun NpodreccnoHarnbHON OeATeNbHOCTY;

Homep dopmynmposka Bornpoca
3agaHus
8 CoBpemeHHble TpeboBaHUs K MeXaTPOHHBIM U POBOTOTEXHNYECKUM MOAYMAM U CUCTEMaM
9 KoHuenumsa nocTpoeHnst MHTENNeKTyanbHbIX MEXaTPOHHbLIX U POOOTOTEXHUYECKMX CU-

cTeM
10 TexHonorn4eckne MexaTtpoHHbIE CUCTEMBI




11 [MpUHUMNBI MEXaTPOHWNKM

12 MeToAbl NOCTPOEHUSA COBPEMEHHbIX MEXaTPOHHbIX YCTPOUCTB

13 NcnonHuTtenbHble MOAYNM MeXaTPOHHbIX 1 pOBOTOTEXHUYECKUX CUCTEM

14 N3mepurTenbHO-MHPOPMALMOHHbIE MOAYIIN MEXATPOHHbLIX N POBOTOTEXHUYECKUX CUCTEM
15 Moaynu ynpasneHus MexaTpoOHHbIMU U pOBOTOTEXHUYECKMMU CUCTEMAMM

16 MHTennekTyasnbHble MexaTpoHHble MOAYIU

17 PerynaTtopbl AN MexaTpOHHbIX pO6OTOTEXHUYECKMX CUCTEM

18 Cucrtembl NOAYNHEHHOTO YNpPaBIieHns

19 CoBpeMeHHble MexaTpOHHbIE CUCTEMBI.

3.1.3 Orl1K- 13 CnocobeH Bnagetb MeTogamm MHGPOPMaLMOHHBIX TEXHOMNOMMIN NOLrOTOBKN KOHCTPYK-
TOPCKO-TEXHONOMYECKON AOKYMEHTaUum ¢ cobnogeHnemMm 0CHOBHbIX TpeboBaHM MHEOPMaLMIOHHON
©e3onacHocCTY;

Homep dopmynupoBka Bornpoca
3agaHus
20 ONeKTpoNpmMBOL MEXaTPOHHOW CUCTEMBI: COCTaB, NPUHLMMLI paboThbl.
Buabl anekTpuyeckux apuratenen Ang MexaTpoHHbIX CUCTEM: NPenMyLLeCcTBa U HeJo-
21 cTaTku,
OCHOBHbIE XapaKTEpPUCTUKMN.
22 ABTOMaTU3NPOBaHHbIE SNEKTPUYEeCcKue NpMBoabl, BUAbI YNpaBrieHns aNeKTponpnuBogamMu.
23 [MoHATME NHEBMATUYECKON CUCTEMBI.
24 MpeumyliecTBa M He4OCTaTKN MHEBMATUYECKOrO NPUBOAOB Nepes 3NeKTPonpuBOLOM.
o5 INasepHble cMCTEMbI KOHTPOIA NepeMeLLeHns, NoNoXeHNss 06beKTa, KayecTBa NOBEPXHO-
cTn
26 Buabl pbluaxHbIX MexaHn3MoB. [oHATME KpMBOLUMNA, WATYHA, KYJIMCbl, KOPOMbICIA.
27 [MoHATME cTeneHn NOABUXKHOCTMU, Krnacca MexaHn3ma, ero MaHeBpEHHOCTH.
28 MaTtemaTudeckoe onvcaHne NPOCTENLLNX PbiYaXHbIX MEXaHN3MOB.
29 [MoHaTue peayktopa. Vx Buabl. [epegaTtoyHoe Yncro pegykropa.
30 [NepegaToyHble MEXaHU3MbI.
31 MexaHun3mMbl Ansa npeobpas3oBaHus BpallaTenbHOro ABWXEHWUsS B NOCTyNaTenbHoe.
32 3aBUCMMOCTb MexAy NocTynaTenbHON U BpawaTernbHON CKOPOCTSAMM.
33 Onpegenenne ogHOPOAHOM MaTpuubl NpeobpasoBaHus AN MaHUNYyAsTOPOB poboTa
34 Pac4yét yaepxuvBaroLimx ycunum cxsaTta poborta
35 Hosewwine TexHonornm B 065actm poboTOTEXHUKN.
36 Po6oTbl Anst yganeHHon paboThl.
37 YnpaBneHue nHTennekTyanbHbIMY pOBOTOTEXHUYECKMMUN CUCTEMAMMU.
38 TexHonornv MHOroonepaTtopHOro ynpasneHns MobunbHbIM1 poboTamum Yepes VIHTepHeT.

3.2 Tecmoebie 3ad0aHus (MpomMexxymoYyHass ammecmauyusi)



3.2.1 Ol1K- 13 CnocobeH BrnageTe MetogaMmm MHPOPMaLUMOHHBIX TEXHOMOMMIN NOLArOTOBKM KOHCTPYK-
TOPCKO-TEXHONOMMYECKON JOKYMEHTaLum ¢ cobniogeHnemM OCHOBHbIX TpeboBaHMI MHAOPMaLMIOHHON
©e3onacHocTy;

Homep
TecToBOE 3agaHue
3agaHus

39 Yto Takoe poboTOTEXHUKA?
a) cknag poboToB;
0) Hayka, n3ydatoLlasi nosegeHne poboToB;

B) HayKa, 3aHUMaKLWancA pa3paboTKon aBTOMaTU3UPOBaAHHbIX TEXHUYECKUX CUCTEM, TO
€CTb poboTOB;

r) cosgaHue poboToB 13 mycopa.

40 YT0 13 nepeyvncneHHoro Bcerga BXoauT B 3y6uaTyro MexaHUJeckyto nepegady?
a) WeCcTepeHKu;

0) pemeHb;

B) 6anku;

r) OaTyvK ABUXKEHNS.

41 YT0 13 NepeYmcneHHoro Bceraa BXoauT B PEMEHHYI0 MEXaHMYeCKyHo nepegady?
a) LWecTepeHku;

0) peMeHb (pe3uHKa);

B) 6anku;

r) AaTYNK OBVKEHUS

42 CKombKo NOMOXeHW Y AaTynka HaknoHa?

43 Kakoe ycTponcTBO OTBEYaeT 3a NOAKMOYEHNE MOAENUN K KOMMbOTEPY?
a) cmapTxab;

0) moTop;

B) OATUYUK OBVKEHUS;

F) OaT4uK HakroHa.




44

Kakoe ycTponcTBO NpuBOANT MOAENb B ABUWKEHNE?
a) cmapTxab;

6) moTop;

B) AaTYMK OBUKEHUS;

r) AaT4YMK HaKMNoHa.

45

B kakyto cTopoHy OyayT OBUraTbCs 3eneHble Korneca B NpeacTaBneHHOW MOLENN Mpu 3anycke
moTopa?

a) OHM He ByayT oBuraTbCs;
6) B 04HY CTOPOHY;
B) OyaeT ABUraTbCsl TONIbKO OAHO KOJECO;

r) B pa3Hble CTOPOHbI

46

C kakom ckopocTbio ByayT ABUraTbCs 3efeHble kofleca B NPeACTaBNEHHOW MOAENM Npy 3anycke
MoTopa?

a) OHM He ByayT oBuraTtbes;
0) c 0 QUHaAKOBOM CKOPOCTLIO;
B)KOneco y MoTopa OyaeT BpallaTtbes GbicTpee;

r) Koreco y motopa 0yaeT BpallaTtbCsi MeaneHHee.

47

Kakown Bug mexaHunyeckon nepegaym n3obpaxeH Ha cxeme?

a) 3ybyartas noebiwarLlas;
6) sy6uyaTan xonocras;
B)3ybyaTasi noHmkaLLas;

r) YepBsyHas.

48

Kakol BMg MexaHU4eckon nepegaym n3obpaxeH Ha cxeme?




a) 3yb4yaras noBbiwatoLas;
©0) 3ybuaras xonocrasi;
B)3ybuaTas noHwxarwLas;

r) YepBsiYHas.

49 Kakow Bug MexaHn4yeckon nepegayum n3odpaxeH Ha cxeme?

a) 3ybyartas nosbiwaroLLas;
©0) 3ybuaras xonocrasi;
B)3ybuaTas noHwxarwLas;

r) YepBsiYHas.

50 [MpuHUMNUanbHbIE 9NEKTPUYECKNE CXEMbI CryXaT
a) Ansi COCTaBNEHUS CXEM MOAKIIOYEHMS
6) Ans pa3paboTkn cxeM TPyOHbIX NPOBOAOK

B) ANA COCTaBIeHUs cxeM cneumndmnkaumm

3.2.2 OINK- 12 CrnocobeH yuntbiBaTb COBPEMEHHbIE TEHOEHLMN PA3BUTUSA TEXHUKN 1 TEXHONOMIA B
CBOEW NpodyeccmoHarnbHON AeATENbHOCTY;

Homep
TecTtoBoe 3agaHue
3agaHus
51 Kakmx no KOHCTPyKLUUK NpegoxpaHuTenemn He cyllecTByeT

a) npoboyHble
0) yHuBepcanbHble

B) pe3bboBble




r) TpybyaTble

52

TennoBsble pene cnyxar
a) 4N npegoxpaHeHUs AMeKTPONpPUEeMHUKOB OT Neperpy3ok M TOKOB KOPOTKOrO 3aMblKaHWs

0) oT AnNuTenbHOM Neperpy3ku (AnNA 3aWuTbl ANeKTpoaBUraTenen)

53

CBA3b NpmMbopoB Ha PYHKUMOHANbHOW CXeMe aBToMaTu3aummn ¢ npubopamu LeHTparnbHOro
yrnpaBrneHns NokasbiBatoT C MOMOLLLIO

a) KOHTypa

0) NuHWUIM cBA3M

54

Cxemy BHELHNX NPOBOAOK BbINOJTHAIOT
a) ¢ cobnogeHnem maclutaba

6) 6e3 cobnoaeHus macwitaba

55

YCcTaHOBUTE COOTBETCTBME MEXAY Mapkon Nnposoga 1 ero TMrnom
1. AlB a) lWHypebl

2. MKLU ©0) Hen3onnpoBaHHbIE NpoBOAA

3. A16 B) MOHTa)XHble NpoBoAa

4. WP r) ycTaHOBOYHbIE NpOBOAA

1-r, 2-B, 3-0, 4-a

56

CB0e00OpasHbIi MHCTPYMEHT MO3HAHWNSA, KOTOPbIA UCCneaoBaTeNb CTaBUT Mexay coboi n 06bek-
TOM ¥ C NMOMOLLIbIO KOTOPOTrO U3y4YaeT MHTEPECYOLMIA er0 OBBEKT — 3TO:

a) aHaror;

0) mopenb;

B) OOBbEKT-3aMECTUTEND;

r) abcrpakuus

57

Hanuume HekoTopbIX AaHHbIX 06 06bekTe-opurnHane HeobxoAMMO Ha aTane:
a) nocTpoeHus moaenu;

6) n3yueHmsa mogenu;

B) NepeHoca 3HaHW C MoAenu Ha OO BbEKT-OpUrMHann;

r) NPOBEPKU U MPUMEHEHNS 3HAHWN

58

Mpu MmogenupoBaHMN NCNOMNb30BaHWE 3HaHWUIA ANsi NOCTpoeHust obobLatoLen Teopnn o6bEKTa,
ero npeobpasoBaHns UNn yrnpaeBrneHns UM NPOUCXOAUT Ha aTane:

a) NOCTPOEHUs MOAENY;

0) n3yyeHma mogenu;

B) NepeHoca 3HaHUM ¢ MOAeNn Ha 00 bLEKT-OPUTMHATT;

r) NPOBEPKU U NPUMEHEHUSI 3HAHUN

59

Mpn mogenupoBaHuu 3HaHUs 06 nccrnegyemMom obbekTe pacLLUMPSOTCA N YTOYHSAKOTCSH, OLIMOKN B
NMOCTPOEHMUM MOLENN UCMPABSIOTCH, a NOCTPOEHHAsA NCXOAHas MoAerb NOCTENEeHHO
COBEpPLUEHCTBYETCS 3a CHeT:

a) NOBTOPEHUA LKna MoaenmpoBaHus;

6) NOCTPOEHUSA HOBOW TEOPUN OOBEKTA;

B) MCMNonb3oBaHus cneumduyeckmx opm abcTpakLmin, aHanorni, rmnoTes;

r) NnepeHoca 3HaHW C MOAENN Ha 0ObEKT-OpUrMHan

60

OvHamunyeckne moaenu BelAENsOT B OTAENbHBI KNacc No cneayolemy npusHaky:
a) Mo YpOBHIO MOAENMPYEMOro 06beKTa B XO3ANCTBEHHON MepapXum

6) no xapakTepy

B) N0 NpeaHasHaveHuio (Lenu co3gaHust u NPUMeEHeHNs) MOAENM

r) no BpeMeHHOMy NpU3HaKy




) no hopme oTobpakeHMs NPUYNHHO-CINEACTBEHHbIX CBA3EWN
€) No cnocoby OTpaXxeHms 4eNCTBUTENBHOCTU

3.2.3 OlK-11 CnocobeH BbISBMATL ECTECTBEHHO-HAYYHYHO CYLLIHOCTb NPO6eM, BO3HUKAKOLLMX B
xo[e npodpeccrnoHarnbHON OeATENBHOCTU, NPUBIEKaTb ANA UX peLleHns U3NKo-MmaTemMaTnyecKuin
annapaT 1 COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOMOMNM;

Homep

3agaHuna

TecToBOE 3agaHue

61

MopgenupoBaHue — 3TO NpoLecc:

a) Mcnonb3oBaHUs abcTpakuun, aHanorMmn, rmnoTes, Apyrnx KaTeropui;

0) MeTogoB MNO3HAHWS;

B) NO3HAHMA UHTEPECYIOLLIErO UccrenoBarens 06beKkTa-opurmHana ¢ NoMOLbI0 MOAenNu;
r) NOCTPOEHUSA, U3YHEHNA U NPUMEHEHUA Moaenemn;

[) onocpefoBaHHOro NO3HaHWs C NOMOLLBK OO BHEKTOB-3aMeCcTUTeNen

62

Mpouecc MogennpoBaHus BKOYAET Crieayowmne 3NeMeHTbI:

a) cybbekT (uccnepoBaresb), 00HLEKT UCCNeA0BaHUA, MOAerb;

0) nosHaoLWmn cybbEKT 1 NO3HaABaeMbIN OOBEKT;

B) rmnotesa, 3HaHusi, Mogenb;

r) o6beKT-opuUrmHar, cuctema 3HaHum 06 obbekTe-opurnHane, cyobekT

63

Ecnu pesynbTaT CBSA3aH C NpM3Hakamu cxo4cTBa opurmHana u Mogenu, To 3To AaeT OCHOBaHWSA
npv MoaenupoBaHuM NPOBOAUTL 3Tan:

a) NoCTPOeHNs Moaenu;

0) n3yyeHma mogenu;

B) NepeHoca 3HaHUM ¢ MoAernu Ha 06 bLEKT-OpUruHan;

r) NPOBEPKUN 1 NPUMEHEHWNSI 3HAHUN;

64

Mpouecc mogenmpoBaHus ABnNAeTCS:
a) ABYX3TanHbIM LIMKIOM;

0) TpexaTanHbIM LUKIOM;

B) YeTbIpexaTanHbIM LIMKIOM;

) HELMKITUYHBIM MPOLECCOM

65

HopmaTtunBHble MOAenu BbIAENAOT B OTAENbHbIV KIacc NO cneayowemMy npuaHaky:
a) NO YPOBHIO MOAENMPYeEMOro o6bekTa B XO3AMCTBEHHON nepapxuu;

0) no xapakTepy;

B) N0 npegHa3Ha4vYeHUo (Lenu co3gaHus U NpUMeHeHUs1) Moaenu;

r) N0 BPEMEHHOMY MPU3HAKY;

4) no dopme oTobpakeHNst NPUYNHHO-CINIEACTBEHHbIX CBA3EW;

€) No cnocoby OTpaXeHUss 4ENCTBUTENBHOCTH

66

3agayy MHOTOMepHOW ONTUMM3ALUN BbIAENSAIOT B OTAEMNbHBIN KNAcc Mo criefytoLemMy NpusHaky
Knaccudmkaumu:

a) KONNYecTBO NepeMeHHbIX

0) oTpaxkeHne BNUSAHMS CryvariHbiX (DaKTOpoB

B) oTOGpakeHne BrMsHNSA BPpEMEH

r) CTPYKTYpa yHKLUUIA, KOTOpble BXOAAT B COCTaB 3agayv

67

B mMaTemaTtuyeckon Moaenu 3agayun LenovYncieHHOro nporpaMmmMmpoBaHmsa uenesas QyHKUns n
DYHKLMU B CUCTEME OrpaHNYeHnin MoryT BbiTb

a) TOMNbKO NMUHENHBLIMMW

6) TONbKO HENMMHENHBLIMU

B) KaK JINHEMHbIMU, TaK U HEJIMHENHLIMU

68

[pobHas yacTb umcna

a) BENMYMHA NonoXuTeNbHas
0) BenuunHa oTpuLaTensHas
B) 3aBMCUT OT 3HaKa Yucna




69 B 3agavax NnMHEHOro NporpaMMmnpoBaHns NMMHENHLIMU OOMKHbI ObITh:
a) uenesas pyHKUUS;

©0) orpaHnyeHns 3agayu;

B) ueneBas (pyHKLMUA U OrpaHMYEeHUs 3agauu.

70 Mpn kKMHEMaTUYECKOM UCCnefOBaHNM MEXaHU3Ma OonpeaensT ...
a) ckopocTu;

0) cunbi;

B) MOMEHTbI CUr.

3.3 CoobweHus

3.3.1 OlNK -11 CrnocobeH BbISBNATL €CTECTBEHHOHAYYHYIO CYLLIHOCTb NPOBIieM, BO3HMKAIOLLMX B XO-
Ae npodeccrmoHanbHoM OesTeNbHOCTH, NPUBMeEKaTh AN UX peLleHns (U3nKo-MaTtemaTu4eckumn
annapaT U COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOMOMNW;

Howep dopmynmpoBka Tembl
3agaHus
71 YMHBbIV AOM
72 CBeTOMy3blka
73 JlazepHbIvi N nHgpakpacHbIN 3aMoK
74 OkBanansep
75 Mwuratowas nogcBeTka B TakT My3blke

3.3.2 Ol1K- 12 CnocobeH yunTbiBaTb COBPEMEHHbIE TEHAEHUMN PA3BUTUS TEXHUKN U TEXHOSOMI B
CBOeW NpodreccmoHarbHON AeATENbHOCTY;

Howep dopmynumpoBka Tembl
3agaHus
76 CBeTodop Ha nepekpecTke
77 YMHble internet BeLLy
78 PeknamHbin led-akpaH
79 KopoBbllh 3aMOK
80 Po6oT-noMoLHuK

3.4 Tembl Onss camocmosimenibHOU meop4eckoli pabomabi:

3.4.1 OlK- 13 CnocobeH BnageTb MeETOAAMN MHPOPMALMOHHBIX TEXHOSTOMMIA NOArOTOBKM
KOHCTPYKTOPCKO-TEXHOMNOrMYECKON AOKYyMEHTaLMN C COONoaeHneM OCHOBHBIX TpeboBaHui
NHdOpMaLUMOHHON Be30MacHOCTY;



Homep
dopmMynupoBka TeMbI
3agaHus
81 Cnocob koauMpoBaHusi MHGOPMAaLMK Npy 3aaHUM reOMETPUYECKUX MOAENENn UCMONMHUTENbHbLIX
MexaHn3MoB poboToB
82 [MHeBMaTMYECKME MCNONHUTENbHbIE YCTPONCTBA
83 KoHcTpynpoBaHue aBuraTens ¢ nnaHeTapHbIM peayKkTopoMm
84 PaspaboTka waratouwero pobota
85 Pa3paboTka cucTeMbl yipaBneHns MexaHn3ama nepeaBumKeHNs Tenexku

4. MeToauyeckne matepuanbl, onpegensilowume npoueaypbl oOLeHUBaHUA 3HAHUM,
YMEHUW, HaBbIKOB U (Unn) onbiTa AeATeNbHOCTU, XapaKTepusylLwux ITanbl
dopmMupoBaHUs KOMNETEHLUN

Mpoueaypbl OUEeHNBaHUSA B XOA4e U3yYeHUs ANCUUNINHBI 3HAHWUA, YMEHUI U HaBbIKOB, Xa-
pakTepusyoLwmx atanbl POPMUPOBAHUSA KOMMETEHLNIA, perfameHTUPYTCA NOMOXEHUSMM:

M BIr'YWUT 2.4.03 MNonoxeHne 0 KypCcoOBbIX 3K3aMeHax 3adeTax;

M BIr'YUT 4.1.02 lMNMonoxeHne 0 PeNTUHIOBOWN OLIEHKE TeKyLlen yCneBaeMoCTu, a Takke
cnegyrowuMm MeTOANYECKUMN yKa3aHUSIMU.

ATTecTaums nNo ANCUMNINHE BbICTABMASETCS B 3a4€THYI0 BEAOMOCTb MO pesdynbTtaram pa-
B60Tbl B cEMeCTpe nocne BbINOSIHEHUS BCEX BMAOB y4ebHON paboThl, NpenyCcMOTPEHHbIX pabo-
Yyen NPoOrpaMmMon ANCUNMNINHLI (C OTMETKOWN «3a4TeHO») N NOSTy4YeHUn No pesyrnbTaTtaMm TecTupo-
BaHWSA MO BCEM pasfgenam gucuunnmHbl He meHee 60 %.



5. OnucaHue nokasaTernieM U KpUTepueB OLLeHUBaHUA KOMNETEHLMIA Ha pa3nM4YHbIX 3Tanax ux (popMupoBaHusi, onucaHue
LUKan oueHUBaHUA ANA KaXAoro pesynbTaTta o6y4yeHusi No AUCUUNIINHE

Pe3ynbtatbl 06y4yeHus (Ha
OCHOBEe 00006LWEHHBLIX
KOMMeTeHL)

MpeameT oueHKH

(npoAykT nnn
npouecc)

lMoka3saTtenb OLEeHKU

KpuTepuu oueHku

LLikana oueHkn

Akagemunyeckas
OLEHKa
(3auTeHo/He-
3a4TeHo)

YpoBeHb
OCBOEHMS
KoMneTeHuum

Or1K-11 - CnocobeH eblisiesisimb ecmecmeeHHOHayYHy0 CyuHOCmMb npobsieM, 803HUKarow,ux e xode rnpogeccuoHasibHol desimesibHO

Kamb Onsi ux peweHusi ¢u3uxo-mamemamuquKu& annapam U CoO8PeMeHHble KOMIbOMepHbIe mexHosiocuu

cmu, npuere-

OcBoeHa (no-

€CIn1 OH OTBETUIT Ha BCe BOMPOChHI, gony- OTnn4Ho BbiLLIEHHbI)
3HaTh cTUn He 6onee 1 oWNBKN B OTBETE;
APVHLMMLI AGMCTBIA U - OLieHKa “XOpOLLO”, €CMN CTYAEHT OTBETUI OcsoeHa (no-
MaTeMaTieckoro onncaxns 3HaHMe MeTod0B U anro- | Ha Bce BOMpOChHIl, gonycTtun 6onee 1, Ho me Xopoluio BbILLIEHHbI)
COCTaBHbIX YacTen MexaTpoOH- VOB KOHCTD' DOBA P , Aony ’ pou
HbIX 1 POBOTOTEXHMHECKMX CobGecenoBaHue Evm snemeHTopBy gsan Hee 3 oumbok:
CHCTEM (MH(POPMALIMOHHBIX, A HbIX MexaHqucfmx cu
3NEKTPOMEXAHNYECKMX, ANEK- g - OLieHKa “Y[I0BNETBOPUTENLHO, €CAIN CTY- v ROBNTEOON OCBoeHav(6a-
TPO-TMAPABIINHECKNX, SeK- [IEHT OTBETUI He Ha BCE BOMPOCHI, HO B TeX, A il P 308bIi)
TPOHHbIX SNIEMEHTOB M Ha KOTOpble Jan oTBET He JONYyCTUN OWno-
CPeACTB Bbl4UCINTENBHOWN -
TEXHWKN) ’ o
- OLleHKa “Heya0BneTBOpuUTENbHO”, ecnu CcTy- | He yoosneTBopu- (Hee oo(::;i:i
OEHT OTBETWI He Ha BCce BOMPOChHI, gony- TenbHO ﬂHbu?l)
cTun 6onee 5 oWNOOK.
YmeTb Tect PesynbTat Tectuposa- OcBoeHa (no-
HUS o BbILLIEHHBIN)
pa3paGaTbiBath MaTeMaTy- 75% v Bonee npaBWSbHbIX OTBETOB OTnuyHo
yeckne MOAENN COCTaBHbIX
yacTen o06bekToB npodec-
CMOHanbHON OeATEeNbHOCTH 60-75% npaBuUIbHbIX OTBETOB XopoLuo OcBoeHa (no-

MeTogamMum Teopun aBTomaTm-
YeCKOro ynpasJieHUA;

BbILLIEHHBIN)




50-60% npaBWbHbIX OTBETOB

yOOBNEeTBOpU-
TENbHO

OcBoeHa (ba-
308Bbli)

MeHnee 50% npaBunbHbIX OTBETOB

He yoosnetBopu-
TenbHO

He ocBoeHa

Bnapetb

HaBblKaMKu npoBeaeHna Ha-
CTpOl7IKVI M OTNnaakn MakeToB;.

PacuéTtHo-rpacu-
Yyeckne paboTbl

MaTepwanbl pacyéTHo-
rpacmyeckon paboThl

- OLleHKa «OTJIMYHO» BbICTaBMAETCS CTYAEH-
Ty, ecnu paboTa BbINOMHEHa BEPHO, Npes-
CTaBrneHa pacyéTHas YyacTb Ha nucTax
¢dopmaTa A4 B 06EMEe He meHee 10cTp. n
rpacdmnyeckas yactb Ha nuctax oopmarta A4
B 06bEMe He MeHee 2¢Tp. (ans PP Ne2) wn
He COAEPXUT BbIYUCIIUTENBHBIX OLLINOOK, OT-
BETWUN Ha BCe BOMPOChI, AONYCTUN He bornee
1 owmnObKM B OTBETE;

OTITINYHO

OCBO€eHa (rno-
BbILLUEHHbIN)

- OLleHKa «XOpPOLLO» BbICTABNAETCH CTyAEH-
Ty, ecrnu paboTa BbINONIHEHA BEPHO U HE CO-
OEPXKUT CYLLECTBEHHbIX BbIYUCIIUTENBHbIX
ownbokK, npeacTaBneHa pacvyéTHasa YacTb Ha
nncrax gopmata A4 B 06bEMe He MeHee
10cTp. 1 rpadmyeckasn 4acTb Ha fimcrax
¢dopmaTa A4 B 06bEME HE MeHee 2CTp. (ans
PI'P Ne2) otBeTnn Ha BCe BONPOCHI, UMEKTCS
He3HauuTernbHbIE 3aMeYaHuns Mo TEKCTY U
odopmneHuto paboTel, gonyctun He 6onee 3
OLWNOOK B OTBETE;

XopoLuo

OcBoeHa (no-
BbILLIEHHBIN)

- OLIEHKa «yAOBNEeTBOPUTENbLHO» BbICTaB-
nseTcsa CTyaeHTy, ecnn paboTa BbINONHEHA
BEPHO M COOEPXKUT CYLLECTBEHHbIE BbIYMCIIN-
TenbHble OLWMOKN, NpeacTaBneHa pacyETHas
yacTb Ha nuctax popmata A4 B 06bEME He
mMeHee 10cTp. u rpaduyeckas 4acTb Ha nu-
crax popmarta A4 B 06bEME He MeHee 2CTp.
(ans PTP Ne2), umetoTcs 3HaunTenbHble
3amMeyaHus no TEeKCTY 1 opopMneHuto pa-
60Tbl, gonycTun He 6onee 5 oWMBOK B OT-

YposneTsopu-
TenbHO

OcBoeHa (0a-
30BbIN)




BeTe,

- OLleHKa «He yA0BNEeTBOPUTENbLHOY
BbICTaBMAETCS CTYAEHTY, ecnn paboTa Bhbl-
MONHeHa He BEpHO, He OTBETWN Ha Gonb-
LLUMHCTBO BONPOCOB, MMEKTCA 3HaYNTENbHbIE
3aMeyaHusi No TeKCTy U 0POPMIEHUIo pa-
6oTbI, gonyctun Gonee 5 owmbok B OTBETE.

He yoosnetBopu-
TenbHO

He ocBoeHa
(He pocTaTtou-
HbIl)

Or1K-12 - CnocobeH y4yumbieamb coepeMeHHble meHOeHyuu pa3eum

ust mexHUKU U mexHosozuli e ceoeli npogheccuoHanbHoOl dessmenbHocMu;

OcBoeHa (no-

€CInv OH OTBETUIT Ha BCe BOMPOChHI, gony- OTtnuyHo BbILLEHHbI)
3HaTh cTun He 6onee 1 ownbkn B OTBETE;
COBPEMEHHbIE TEHAEHLUN - OLieHKa “XOPOLLO”, €CIN CTYAEHT OTBETMUN OcsoeHa (no-
Pa3BITAA TEXHIIKM, OCHOBHbIE 3HaHVMe MeTodoB U anro- | Ha Bce BOMPOChHI, gonyctun 6ornee 1, HO me- XopoLuo BbILLIEHHEIN)
3aKOHbl €CTECTBEHHOHAYYHbIX ATMOB KOHCTDVMDOBA- 3 Bk
ONCUMNIMH; obnacTtu npume- P bynp Hee S OLLMOOK;
CobGecenoBaHne | HUSI 3NEMEHTOB pasnny-
HEHI5 MEXATPOHHbIX 1 HbIX MEXaHUYECKUX CU-
POBOTOTEXHNYECKMNX CUCTEM; crem - OLIEHKA “y/IOBNETBOPUTENBHO", ECA CTY- I OCBoeHav(Ga-
KOHLEMLINN VX TOCTOOEHS 1 OEHT OTBETUN He Ha BCce BOMPOChHI, HO B TEX, A TeNBHO P 30Bblif)
Henu P Ha KOTOpble Jan oTBeT He AONYCTUN OLNO-
TEPMUHOMOINI0 B MEXaTPOHU- e
Ke 1 poBOTOTEXHUKE; ’
- OLleHKa “Heya0BneTBopuTENbHO”, ecnu CTy- | He ygoBneTBopu- (:i-lee og:g?:i
OEHT OTBETWI HEe Ha BCce BOMPOChHI, gony- TenbHO ﬂHbIVI)
cTun 6onee 5 oWMBOK.
Ymetb Tect PesynbTat Tectuposa- OcBoeHa (ro-
HUS o BbILLEHHbIN)
NPUMEHSITH HEOBXOMMMblE 75% v bonee npaBWSbHbLIX OTBETOB OTnun4Ho
AN NOCTPOeHUs Mogernen
3HaHWS NPUHLMMNOB AENCTBUS
1 MaTtemMaTn4yecKoro onuca- OcBoeHa (ro-
HWSi COCTaBHbIX YacTew 60-75% MPaBUIIbHLIX OTBETOB XopoLo BbILLEHHbIN)
MeXaTpPOHHbIX U poboToTex-
HU4ecknx cuctem (MHdopma-
LMOHHBIX, 3NIEKTPOMEXaHn4e- o 5
OBNETBOpU- cBoeHa (ba-
CKMX, anekTpornapasnuye- 50-60% npaBunbHbLIX OTBETOB YA P N (
CKUX, 9NEKTPOHHbIX 3NeMEH- TeNbHO 30BbIN)
TOB M CPeaCTB BbIYUCIUTENb-
MeHee 50% npaBunbHLIX OTBETOB He yooBnetBopu-| He ocBoeHa




HOWN TeXHWKN); BbIOMpaTh He-
obxogumble TuMbl poboToTEX-
HUYECKNX U MEXATPOHHbIX CU-

TENbHO

nghesfupcl-‘cj ATE AJTA AVIA

CNoCcOBHOCTBLIO K 0006LLIEHNIO,
aHanmay, BOCMpUSATUIO
NHdopmaumm; cnocobHOCTLIO
OLeHMBaTb MeXaTPOHHbIE U
pob6oToTEXHMYECKME CUCTEMDBI
Ha NPUrogHoOCTb peLleHns
KOHKpETHOW 3aaa4u

PacuéTtHo-rpacu-
yeckne paboTbl

MaTepwanbl pacyéTHo-
rpacpmnyeckon paboThbl

- OLleHKa «OTJIMYHO» BbICTaBMAETCS CTYAEH-
Ty, ecnu paboTa BbINOMHEHa BEPHO, Npes-
CTaBrneHa pacyéTHas YyacTb Ha nucTax
¢dopmaTa A4 B 06EMEe He meHee 10cTp. n
rpacdmnyeckas yactb Ha nuctax oopmarta A4
B 06bEMe He MeHee 2¢Tp. (ans PP Ne2) wn
He COAEPXUT BbIYUCIIUTENBHBIX OLLINOOK, OT-
BETWUN Ha BCe BOMPOChI, AONYCTUN He bornee
1 owmnObKM B OTBETE;

OTJINYHO

OCBO€eHa (rno-
BblLLUEHHbIN)

- OLleHKa «XOpPOLLO» BbICTaBMSAETCS CTYAEH-
Ty, ecrnu paboTa BbIMOSIHEHA BEPHO U HE CO-
OEPXKUT CYLLECTBEHHbIX BbIYUCIIUTENBHbIX
oWmnbOK, NpeacTaBneHa pacyETHas 4acTb Ha
nuctax popmata A4 B 06bEME HE MEHee
10cTp. u rpacpmyeckas YacTb Ha nmcTax
dopmata A4 B 06bEME He MeHee 2cTp. (Ans
PI'P Ne2) oTBeTunn Ha BCce BONPOCHI, UMEKTCS
He3HauuTenbHblE 3aMeYaHns NO TEKCTY U
odopmneHuto paboTel, fonycTun He 6onee 3
OWKnOOK B OTBETE;

XopoLuo

OcBoeHa (no-
BbILLUEHHbIN)

- OLleHKa «yAOBIeTBOPUTENIbLHO» BbICTaB-
nsaeTca CTyaeHTy, ecnv paboTa BbINONHEHA
BEPHO M COAEPXUT CYLLEeCTBEHHbIE BbIYMUCIIN-
TenbHble oWwWnbKK, NpeacTaBneHa pacyéTHas
YyacTb Ha nuctax popmata A4 B o6bEME He
meHee 10cTp. u rpacdmyeckas YacTb Ha nu-
ctax popmarta A4 B o6bEME He MeHee 2CTp.
(ansa PI'P Ne2), umetotca saHauuTenbHbIE
3aMeyaHust o TEKCTY n ochopMneHnto pa-
60TbI, gonycTun He 6onee 5 oWNBOK B OT-

YposneTtsopu-
TEnbHO

OcBoeHa (6a-
30BbIN)




BeTe,

- OLleHKa «He yA0BNEeTBOPUTENbLHOY
BbICTaBMAETCS CTYAEHTY, ecnn paboTa Bhbl-
MONHeHa He BEpHO, He OTBETWN Ha Gonb-
LLUMHCTBO BONPOCOB, MMEKTCA 3HaYNTENbHbIE
3aMeyaHusi No TeKCTy U 0POPMIEHUIo pa-
6oTbI, gonyctun Gonee 5 owmbok B OTBETE.

He yoosnetBopu-
TenbHO

He ocBoeHa
(He pocTaTtou-
HbIl)

Ol1K-13 - CnocobeH enademb MemodaMu UHGOPMayUOHHbIX MeXHO/102ulli T0020MOe8KU KOHCMPYKMOPCKO-mexHOoJ102u4Yyeckol oKyMeHmauyuu ¢ co-
61100eHuUeM OCHO8HbIX mpeboegaHuli uHhopMmayuoHHOU 6e3onacHocmu;

OcBoeHa (no-

€CIn1 OH OTBETUIT Ha BCe BOMpPOChHI, gony- OTnuyHo BbiLLIEHHIV)
CcTUN He 6ornee 1 oLWMOKM B OTBETE;
3 - OLIeHKa “XOpOLLO”, ECMN CTYAEHT OTBETUN OcsoeHa (no-
HaTb 3HaHMe MeTOAOoB U anro- | Ha BCce BONpOoCkl, aonyctun donee 1, HO Me- XopoLuo BbiLLIEHHIV)
CYWIHOCTB 1 SHaHeHne CobecenoBaHue zﬂ;wcla?'lBernerCTTopByMzgﬁj; Hee 3 oumbo
MHChOPMaLVk B pasBuTIv co- A HbIX MexaHqucfmx cu
BpemeHgoro MHGOPMALINOH- cTeM - OLieHKa “y0BNETBOPUTENBHO”, €CAM CTy- VIIOBNETEODM Oceoena (6a-
HOro  obLuecTBa, [IeHT OTBETMUM He Ha BCe BOMPOChI, HO B TeX, A enoHo P 30BbiM)
Ha KOTOpble Jan OTBET He JONYyCTUM OWno-
Kn;
- OLleHKa “Heyo0BneTBOpUTENnbHO”, ecnn cTy- | He yaosneTsopu- (|-||-|ee o;;%i:i
OEHT OTBETWN He Ha Bce BOMpPOChHI, gony- TEnbHO ﬂHbuZ)
cTtun 6onee 5 oWINMBOK.
YmMmeTb Tect PesynbTaTt TectupoBa- OcBoeHa (no-
HUA 0 BbILLUEHHbIN)
NPOBOAVT KUHEMATYECKHE, 75% v bonee npaBWIbHbIX OTBETOB OTnunyHo
NPOYHOCTHbIE pacyeTbl, OLEH-
KM TOYHOCTU MEXaHUYECKNX
Y3NnO0B; OcBoeHa (no-
60-75% npaBunbHLIX OTBETOB XopoLuo BbILLIGHHbIV)
NPUMEHSTb METOAbI MaTeMa-
TMYECKOro aHanmn3a B Npo-
dreccmoHanbHOM aesaTernbHO-
™: 50-60% npaBurbHbLIX OTBETOB noBrnetsopu- | OcBoeHa (Oa-
C b
TernbHO 30BbIi)




Menee 50% npaBunbHbIX OTBETOB

He yoosnetBopu-
TEnbHO

He ocBoeHa

Bnapetb

HaBbIKN paGOTbI C KOMMNbKOTE-
pPOM Kak cpefCcTBOM ynpaBsre-
HUSA MHopMaLUMeEN.

PacuyéTtHo-rpacou-
yeckne paboTbl

MaTepuanbl pac4éTHo-
rpacuyeckon paboThl

- OLleHKa «OTNIMYHO» BbICTABMAETCSA CTYAEH-
Ty, ecnu paboTa BbINONHEHa BEPHO, Npea-
CTaBrneHa pacyéTHas YyacTb Ha nncTax
dopmaTa A4 B 00bEME He MeHee 10cTp. n
rpadpudeckasn yactb Ha nuctax popmarta A4
B 00bEMe He MeHee 2¢Tp. (ansa PP Ne2) u
He COOAEPXUT BbIYUCITUTENbHBIX OLLUMOOK, OT-
BETWUI Ha BCe BOMPOChI, AONYCTUN He bornee
1 ownbkm B oTBETE;

OTITINYHO

OCBOeHa (rno-
BbILLUEHHbIN)

- OLleHKa «XOpOLLO» BbICTABMAETCS CTYAEH-
Ty, ecrnu paboTa BbINONIHEHA BEPHO U HE CO-
OEPXKUT CYLLECTBEHHbIX BbIYUCIIUTENBHbIX
ownbok, npeacTaBneHa pacy€THasa 4YacTb Ha
nuctax popmata A4 B 06bEME HE MeHee
10cTp. 1 rpadnyeckas 4acTb Ha fimcrtax
dopmata A4 B 06bEMe He MeHee 2¢Tp. (Ans
PI'P Ne2) otBeTunn Ha BCe BONPOCHI, UMEKTCSH
He3HauuTernbHbIE 3aMeYaHus Mo TEKCTY U
odopmneHuto paboTel, gonyctun He 6onee 3
OLWNOOK B OTBETE;

XopoLuo

OcBoeHa (no-
BbILLUEHHbIN)

- OLieHKa «yAOBIeTBOPUTENIbHO» BbICTaB-
nseTcsa CTyaeHTy, ecrnn paboTa BbINONHEHA
BEPHO M COOEPXKUT CYLLECTBEHHbBIE BbIYMCIIN-
TenbHble OWMOKN, NpeacTaBneHa pac4yEéTHas
yacTb Ha nuctax popmarta A4 B 06bEME He
mMeHee 10cTp. u rpaduyeckas 4acTb Ha nu-
crax popmarta A4 B 06bEME He MeHee 2CTp.
(ansa PP Ne2), umetrotca saHaumTenNbHbIE
3ameYaHunsi No TEKCTY 1 0dhOpMIIEHUIO pa-
60Tbl, gonycTun He 6onee 5 ownbok B OT-
BETE;

YposneTsopu-
TenbHO

OcBoeHa (0a-
30BblIN)

- OLleHKa «He yaoBNeTBOPUTEJIbHO»

He yoosnetBopu-

He ocBoeHa




BbICTaBMSIETCS CTYAEHTY, ecnn paboTa Bbl-
MonHeHa He BepHO, He OTBeTWI Ha 6ornb-
LLIMHCTBO BOMNPOCOB, UMEIOTCS 3HAUUTENbHbIE
3aMeyaHusi No TekcTy M odopMMeHuto pa-
60Tbl, gonycTnn 6onee 5 ownbOK B OTBETE.

TEINbHO

(He pocTaTtou-
HbIl)
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