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1. HEPEYEHDb IIVIAHUPYEMbIX PE3YJIBTATOB OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMUN OCBOEHUA
OBPA30BATEJIbHOM ITPOT'PAMMBI

Bup nesiTeJIbHOCTH BBINYCKHUKA

JlucummiuHa OXBaThIBAET KPYr BOIPOCOB, OTHOCSIIMXCA K HAay4YHO-HCCIIEOBATEIHCKOMY
BUAY HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH BBIITYCKHHUKA B COOTBCTCTBHUU C KOMIICTCHIUAMU U BUAAMU
JESTeNIbHOCTH, YKa3aHHBIMU B YUeOHOM ILJIaHe.

Heab AUCHUNIMHBI

[IproGperenue ymeHHil 1 HaBBIKOB MCCIEAOBAaHUS MPOOJIeM B CBOEH MpeAMETHOI 001acTH,
BBIOOpa METOJIOB M CPEJCTB UX PEIICHMS, aHAJIM3a PE3yJbTaTOB TEOPETUUECKUX U SKCIEPUMEH-
TaJbHBIX HUCCIICTOBAHUH.

3agaum AUCHUNITHHBI

dopmupoBaHUE CIOCOOHOCTEH aHaiu3a Pe3yJbTaTOB HCCIEJOBAHMM, BbIOOpAa METOJIOB U
CPE/CTB pelieHus npobiieM B CBOeH MpeAMETHOM 00JI1acTH.

Kon Conep:xkanue IlepeyeHb MIaHNUPyeMbIX Pe3yJbTATOB
KOMIIeTEeHIIUH KOMIIeTeHIH 00y4eHHUsI 110 AUCHUILINHE
1 2 3

OIIK-2 CIIOCOOHOCTh MPUMEHSTh COOT- | 3HATh:
BETCTBYIOIINN (GU3MKO- | — MPUHIMIBI  TOCTPOEHUS  POOOTOB-
MaTEMaTHYECKUH aIlIapar, METO- | MaHHUITYJISTOPOB;
Abl aHaJIM3a M MOJCTUPOBAHUA, | —crocoObl U AJITOPUTMBI IIPOrPaMMHUPO-
TCOPCTUYCCKOIO W OKCIICPUMCH- | BaHUS pO6OTOB-MaHI/IHy.H$ITOpOB;
TaIpHOIrO MCCICIOBAHMA IIPU PE- | — MeTOAbl HACTPOMKU M YIPAaBJICHUS PO-
UICHAN OKCIICPUMCHTANBHBIX 33~ | GoTaMU-MaHHITY/IATOPAMH
Aaqd YMeETh:

- BBIOMPATh METO/IbI U CPEACTBa yIpaBJie-
HUS ¥ IPOTpaMMHUPOBaHUS,

- HacTpauBaTh 000pyJOBaHUE JIJIsl BbI-
IIOJIHEHUS 3aJJaHHBIX AJITOPUTMOB PAOOTHI
BJIa/1eTh:

— HaBbIKAMH HACTPOWKH, MPOrpaMMHUpPO-
BaHUWS W  yIOpaBileHUd  poOoTaMu-
MaHUIYJISATOpaMHU

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuunnuna b1.6.7 OcHOBBI poOOTOTEXHUKN OTHOCHUTCS K 0a30BOM 4acTH.

Jucuuruimaa b1.5.7 OcHOBBI pOoOOTOTEXHUKU OazupyeTcs Ha 3HAHMAX, MOJYYEHHBIX MPU
M3YYEHUU OCHOBHBIX 0011€00pa30BaTeIbHBIX IPOIPaMM.

OCHOBBIBasACh Ha M3YYEHUHU NEPEUUCICHHBIX AucuuIuinH, b1.5.7 OcHOBBI poOOTOTEXHUKH
MPEJICTABIISIET OCHOBY JIJIs M3ydeHus quciuiuine: b1.5.26 KoMmmbroTepHbIe TEXHOIOTHH.

Takoe cucTeMHOE MEXIUCIMITIMHAPHOE U3YYE€HUE HANPABICHO Ha JIOCTHXKEHHE TpedyeMo-
ro ®I'OC ypoBHS MOATOTOBKH 110 KBaTH(pUKaUU OaKanasp.



3. PACIIPEJAEJEHUE OBBEMA JJUCIHHUIIVINHBI

3.1. Pacnpenesnienne o0beMa AMCHHMILNIMHBI IO oopMaM 00yUeHH s

Tpyooemkocmob Oucyuniutsl 6 uacax
Kypcosasn
3 & 3 3 paboma Buo
S & N 3 (npoexm), npome-
Dopma : § 3 S KOH- sHcymou-
0byuenusn § § = S § mponvHas Houl am-
§~ S g s § § < § s paboma, mecmayuu
o | S| 8 5 S | 3|83 5§ | pepepam,
S8 8| 2 | 8 |S5|&§| 5| AP
2O 23 < N |§SS|KR 2| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 72 34 17 - 17 38 - 3a4uer
3aouHas 1 - 72 8 4 - 4 60 - 3ayer
3aounas 3 - 72 8 4 - 4 60 - 3a4eT
(yckopeHHoe
o0ydeHue)
OyHo-3204yHas | - - - - - - - - - -

3.2. Pacnpenesnienne o0beMa AMCUMILIMHBI 110 BUIAM Y4eOHbIX 3aHATHI U TPYA0EMKOCTH

6 m.4. 6 unmep- Pacnpedenenue
Tpyoo- AKMUGHOU, AK- no cemecmpam, uac
Buo yueonuvix 3anamuii eMKOCmb | MUGHOIl, UHHO6A-
(uac.) UUUOHHOIL hop- 1
Mmax,(uac.)
2 3 4
|. KontakTHas padoTa o0y4arommxcs ¢ npe-
nojaBareyeM (BCero) 34 10 34
Jlexnuu (JIx) 17 - 17
[paxTuueckue 3ausatus (113) 17 10 17
I1.CamocTosiTe/ibHAsA padoTa 00y4aIOIIMXCS
38 - 38
(CP)
[ToaroToBKa K 1a00paTOPHBIM 3aHATUSAM 28 - 28
IToAroToBKa K 3a4eTy 10 - 10
I11. IIpomexyTouHasi aTTecTalMA 3a4€T + +
OO011ast TPYI0EMKOCTh JUCIMILUIMHBI  Yac. 72 - 72
3ad4. eIl 2 - 2




4. COAEP)KAHUE JUCIUITVINHbI

4.1. Pacnipenesienre pa3ie/ioB TUCUUIJIMHBI IO BUJAM YUeOHBIX 3aHATHI
- 1J1s1 09HO# (pOopMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6Kirouan

No camocmoamenvHy pabomy odyua-
pas- Haumenosanue Tpyooem- WUXCcA U mpyooemKocms; (vac.)
oena u pazoena u Kocmb, yueoOHble 3aHAMUA camocmo-
memwl mema OUCYUNIUHDL (uac.) npakmuye- | AMeENbHAA
cKue aboma
aeKyuu p
3anamusn odyuaro-
wuxca™
1 2 3 4 6 7
1. Beenenne. OcHOBHBbIC NMOHATHS W 15 6 - 9
onpeaeleHus
1.1. | 3amaum u uctopusi poOOTOTEXHHUKH. 5 2 - 3
1.2. | OcHOBHBIC TEPMUHBI U ONPEIACICHUS. 5 2 - 3
13. | IlokoJseHUsT MPOMBIIUICHHBIX PO0O- S 2 - 3
TOB
2. Kuacenpukanusi npoMbIIIeHHBIX 20 6 - 14
po00TOB
2.1. | Knaccupuranyuss  MPOMBIIUICHHBIX 20 6 - 14
poOOTOB.
3. IIpuBoabl NPOMBINLIEHHBIX POOOTOB 37 5 17 15
3.1. | CpaBHuTENBHAS XapaKTepUCTHKA 4 - 3
MIPUBOJIOB
3.2. | IlneBMaTu4ecKuii NPUBOJ 4 1 - 3
3.3. | 'mapaBIuYecKuii IpUBOT 4 1 - 3
3.4. | DnekTpudecKuil MpuBoa 21 1 17 3
3.5. | CepBonpuBoj 4 1 - 3
HUTOI'0 72 17 17 38
- 1JI1 32049HO# (pOpMBI 00YUCHHS:
Buowl yueonwvix 3anamuil, 6xniouan
No camocmoamenvHyo pabomy odyua-
pas- Haumenosanue Tpydoem- ouguxca u mpyooemKocns; (vac.)
oena u pazdena u Kocmb, YyueoHbvle 3aHAmus camocmo-
memwl mema OUCUUNIUHDL (uac.) nabopamop- | AmenvHaz
Hoble paboma
Aeruun 3anamus o0yuaio-
wuxca*
1 2 3 4 6 7
1. Beenenne. OCHOBHbIC NMOHATUS U 19 1 - 18
onpeaeleHUs
1.1. | 3amauu u uctopusi poOOTOTEXHHUKH. 6,5 0,5 - 6
1.2. | OcHOBHBIE TEPMUHBI U ONIPEEICHHUS. 6,5 0,5 - 6
1.3. | IlokoneHusT MPOMBIIUIEHHBIX P00O- 6 - - 6
TOB
2. Kaaccndukanus npoMbInuieHHbIX 19 1 - 18
pod0TOB
2.1. | Knmaccudukanust  MPOMBINUICHHBIX 19 1 - 18
poOOTOB.
3. IIpuBoabI NPOMBINLIECHHBIX POOOTOB 30 2 4 24
3.1. | CpaBHutenbHas XapaKTepUCTHKA 4 0,5 - 6
IPHUBOJIOB
3.2. | [lneBMaTH4ecKuii MPUBOA 4 0,5 - 6




3.3. | 'mnpaBnmyeckuii NpUBOA 4 0,5 - 5
3.4. | DnekTpuyeckuil MpuBOJa 21 0,5 4 6
3.5. | CepBonpuBoj 1 - - 1

HUTOro 68 4 4 60

- VISl YCKOPeHHO# (hopMbl 00y4YeHus1:

Buowl yueonwvix 3anamuil, éxouan
No camocmosamesibHyo paoomy odyua-
pas- Haumenosanue Tpydoem- ouuxca u mpyooemkocms; (uac.)
oena u pazdena u Kocmb, yueoOHble 3aHAMUA camocmo-
memwl mema OUCYUNIUHDL (uac.) nabopamop- | AMenbHAA
Hble paboma
Aekuuu sanamus ooyuaio-
wuxca™
1 2 3 4 6 7
1. BBenenue. OcHOBHbIE MOHATHA U 19 1 - 18
onpeaeleHus
1.1. | 3amaum u uctopusi poOOTOTEXHHUKH. 6,5 0,5 - 6
1.2. | OcHOBHBIC TEPMUHBI H ONIPECICHHUSI. 6,5 0,5 - 6
13. | [lokoneHHs MPOMBIILICHHBIX POOO- 6 - - 6
TOB
2. Kiuacenpukanusi npoMbIIIeHHBIX 19 1 - 18
po00TOB
2.1. | Knaccubukanus  IPOMBIIUICHHBIX 19 1 - 18
po6OTOB.
3. IIpuBoabl NPOMBINLIEHHBIX POOOTOB 30 2 4 24
3.1. | CpaBHuTENBHAS XapaKTepUCTHKA 4 0,5 - 6
MIPUBOJIOB
3.2. | IIneBMaTu4eCcKuii NPUBOJL 4 0,5 - 6
3.3. | I'mopaBnmyeckuii IprBOJ 4 0,5 - 5
3.4. | DeKTpUUYECKHUI TPUBOJ 21 0,5 4 6
3.5. | CepBonpuBoj 1 - - 1
HUTOI'O 68 4 4 60

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jicejiaM U TEMaM

Pa3nen 1. BBenenne. OcHOBHbIE IOHATHS U ONpe/ieIeHUS
Tema 1.1. 3apaun u ucropus podOOTOTEXHUKH.

CoBpemeHHass poOOTOTEXHHKA BO3HUKIIA HA OCHOBE CHHTE3a MEXAaHUKU M KHOEPHETUKH U
Jlaja TOJTYOK HOBOMY HAIPABIICHUIO WX Pa3BUTHS. [[JIs1 MEXaHUKH 3TO OKa3ajoCh CBS3aHO C MHOTO-
3BEHHBIMH MEXaHHW3MaMH THUIIA MAaHUIYIATOPOB, a Ui KHOEPHETHMKH — C WHTEIJIEKTYalbHBIM
yIpaBieHUEM, KOTOpoe Tpedyercs 111 poOOTOB MOCIEAHETO MOKOJIEHUSI ¢ MICKYCCTBEHHBIM WHTEJI-
JIEKTOM.

Takum oOpa3om 3aaya poOOTOTEXHUKU — 3TO PA3BUTHE M CHHTE3 MEXaHUKU U KHOCPHETH-
KU C LIETIBI0 CO3/]aHKe U MPUMEHEHHE pOOOTOB M OCHOBAaHHBIX Ha MX HCIOJIB30BAHUN POOOTOTEXHHU-
YECKHUX CHCTEM Pa3IuIHOr0 Ha3HAYCHUSI.

Ponb poOOTOB B TakuxX cucTeMaxX U KOMIUIEKCaX MOXET OBITh pa3MTUYHON — OT OCHOBHOM,
Kora poOOThI OCYIIECTBIAIOT TJaBHBIE (PYHKIIUH, O BCIIOMOTATEIbHOM, KOT/1a POOOTHI 00CITYKH-
BalOT OCHOBHOE WJIM BCIIOMOTAaTEbHOE 000pyI0BaHUE, BHIMONHSIIONEEe 3TH (GYHKIUU. CUCTEMBI U
KOMIUIEKChI, aBTOMAaTU3UPOBAaHHBIE C MTOMOIIBI0 POOOTOB, MPUHATO HA3BIBATH POOOMUUPOBAHHbI-
Mu. POOOTH3MPOBAHHBIE CHCTEMBI M KOMIUJIEKCHI, B KOTOPHIX POOOTHI BBHITIOMHSIOT OCHOBHBIE (PYHK-
L[UU, Ha3BbIBAIOT POOOMOMEXHUYeCKUMU.

TepmuH "npoMbITIIEHHBINA POOOT" mosBUICS B 70-€ TOJIBI.




[TepBbie po6oTHl ObTH BhITymIeHB! Gupmoit AMF B 1962 r. B CIIIA, 3atem B: 1966 1. B
CCCP (DHUKMALIII); 1967 r. B BenukoOpuranuu; 1968 r. B llIBennu u Anonun; 1971 r. B
OPI'; 1972 r. B ®panuun; 1973 r. B Utanuu.

3T poOOTHI MPEACTABIUIN CO00M YCTPONCTBA, COBEPIIAIONINE HEKOTOPBIE NEHCTBHUS 10 3a-
JIAaHHOM MpOrpaMMe M HE UMEJIM KOHKPETHOTO MpoeHa3HauyeHus U Juiib B 1971 r. nosBUiIuch nep-
BbI€ "COBpeMEHHBIE" pOOOTHI MPOMBIIIICHHOTO Ha3HAUYEHUs — MpoMbIuIeHHbIe poooTsl (I1P), a aB-
TOMAaTU3UPOBAHHBIE HA MX 0a3¢ TEXHOJOTUYECKHE KOMILJIEKCHl — pPOOOMU3UPOSBAHHBIMU MEXHOI0-
euueckumu komniaexcamu (PTK). ITP cocraBnstor 90% Beero mapka po60ToB B MHpE.

Opno#t u3 rnaBHBIX NpuduH co3ganus [IP Bo BceM mMupe siBIsieTCS 5KOHOMUS CPEACTB, OJ1-
Hako B CCCP o nansbM 3a 1988 r. cpoku okynaemoctu I1P B MunaBTonpome cocrasuna 38 ner,
a B Muntsokmaie — 196 ner. B 1985 r. 8 CCCP 0Ob110 BHenpeHO B IPpou3BoACTBO okojio 600 TP
o0mieit crommocthio 10 MitH. pyo0., @ 3QPEKTUBHOCTh UX HCMOIB30BaHUS cocTaBmia Bcero 0,2% B
roJi, T.0 00ImMi cpok oKynaemMocTH coctaBmi 500 ser.

3a pyOesxxom 3PPeKTUBHOCTH HCTIONIb30BaHMs [IP ecTecTBEHHO BBIIIE, a OKYIIAeMOCTh COOT-
BETCTBEHHO — HIDKE, HO 3TU HU(DPBI OyAYT HE CYIIECTBEHHO OTJIMYATHCS OT JAaHHBIX MPHUBEICHHBIX
no CCCP (B 3-5 pa3).

Tema 1.2. OCHOBHBIE€ TEPMHUHBI H ONpeaeJeHHUsI.

Manunynsatop (M) — ycTpoiicTBO, peiHa3HaueHHOE U1 UMUTALUU ABUTaTeIbHBIX U pado-
yux (GyHKIUH pyku denoBeka. Meron ympaBieHuss M MOXeT ObITb OMOTEXHUYECKUM (PYUHBIM),
WHTEPAKTUBHBIM (CMEUIAHHBIM) U aBTOMAaTHYECKUM.

K ManumynstopaM ¢ py4HBIM YIPaBJICHUEM OTHOCSTCS T.H. KOMHUPYIOIIUE MAHHUITYISITOPBI,
Teseoneparopsl U T.10. [lepBrIMU MOSIBUIIUCH M ¢ OMOTEXHUYECKUM YIPABJICHUEM W OBLIM MpeIHa-
3Ha4YeHBI i1 paboThl ¢ 00BEKTaMHU, HEMOCPEICTBEHHBIM KOHTAKT ¢ KOTOPBIMU JUIS YEJIOBEKa Bpe-
JIEH WJIH OlaceH (paJlMOaKTHUBHBIC BEIIECTBA, pACKAJICHHBIC OOJIBAHKY U T. II.).

Bechb kiacc MaHUMYJISIIMOHHBIX MAlllMH U MEXaHU3MOB, KOTOPBIMH 3aHUMAaeTCsl pOOOTOTEX-
HUKa, UMEET 00I1Iee HAMMEHOBaHUE «POOOTHI U MAHUITYJISTOPHI».

Omnpenenenus, KOTOpble Mbl IPUBOJAUM JaHbl B COOTBETCTBYIOLIUX OTeuecTBEeHHBIX ['OC-
Tax. 3a pyOexoM B IIEJIOM HCIOJIB3YIOT Ty )K€ TEPMUHOJOTHIO. VICKIITOUeHHEe COCTaBIsET TOJIBKO
Snonus, rae B obiee MOHATHE «pOOOT» BKIIOYEHBI €lI€ U BCE BUABI MAaHUMYJISTOPOB BILUIOTH JO
pyusbix. [ToaToMy oduimansHeie SMIOHCKUE JAHHBIE O TTapKe POOOTOB, €CIIM TPU ATOM HE JIENIAeTCs
COOTBETCTBYIOIIUX OTOBOPOK, OKa3bIBAIOTCS 3aBBINICHHBIMU B IIECTb-CEMb pa3 MO CPaBHEHUIO C
JAHHBIMU APYTUX CTPaH.

OOBEKT MaHUNYAUPOBAHUSA — TENO, MEepeMeIlaeMoe B IPOCTPAHCTBE MAaHHUIYJISITOPOM
(mpeametsl 00paboTku 10, nHCTpYMEHT, 3axBaTHBIN oprad 30 u T.11.)

CrpykTypHasi cxeMa MaHUIYJISTOPA BKIKOYAET CIEIYIOLIUE JIEMEHTBI:

a) 3ajaromuii oprad 3/10 — npeaHa3sHayeH Ul CO3JaHUs YIPaBIISIOMIUX CUTHAJIOB U JIBU-
JKCHHI,

0) ucnonHuTenbHbll opradn MO — ¢dyHKIMOHANBHAS YacTh M, MpenHa3HaueHHas AJs Co-
BEpIIEHUS ACHCTBUI IO CUTHAJaM, co3aaBaeMbiM 3/10;

B) cBs3ytomuit opran CO — npennazHaden s cBs3u 310 u MO, B mpuHIUIIE MOXKET OT-
CyTCTBOBATb;

r) pabounii opran PO — vactes MO, npeaHazHaueHHas Ui pead3alii TEXHOIOTHYECKOTO
Ha3HayeHus M.

PaccmoTpuM GMOTEXHUYECKUN, NHTEPAKTUBHBIA U aBTOMAaTUUYECKUI MaHUIYJISTOPHI B 3aBU-
cumoctu ot tumna 3/10.

Buorexunueckue M MOTryT OBITh KOMUPYIOIIUMH, KOMAHIHBIMU U TIOJTyaBTOMAaTUUECKHMHU.

B xonupyrommx M neukenune PO moBTOpsieT ABM>KEHHE, HApUMEpP, pyKu oneparopa. B ko-
MaHIHbBIX — YIIPAaBJIEHUE OCYIIECTBIISETCS MO KAKIOW U3 CTENEHEW MOJBUKHOCTU B OTIAECIIBHOCTU My-
TE€M MOAAYU COOTBETCTBYIOLIMX VYIPABJSIOUIMX CUTHAJIOB ONEpaTOpoM. B momyaBTOMaTH4eCKHX —
310 conepkuT MexaHU3M (PYKOSITKY), KOTOPBIA YIpPaBisieT HECKOJbKUMH CTENEHSIMU CBOOOIBI U
IpOLIECCOp, CIYXALUN T TPeoOpa30BaHUsl CUTHAJIOB, TOCTYHAIOLINX OT PYKOSITKH, B KOMAH/IbI.

Bce Onorexnuueckre M xapaKTepu3yIOTCS OTCYTCTBHEM MaMSITH U TPEOYIOT HEMPEPHIBHOTO
y4acTusl orepaTopa B Ipoliecce yrpaBiIeHHUs.

ABTomaTudeckue M pabotator 6e3 yyactus yenoBeka. K HuM otHocsTest aBrooneparopsl AO,
MPOMBIIUIEHHBIE POOOTHI U M C MHTEPAKTUBHBIM YIIPABICHHEM.




ABTOONEPATOP — HEMEPEPOrPAMMUPYEMBIH aBTOMaTUYECKU M.

ITpoMBbIIIIEHHBIH POOOT — epenporpaMMUpyeMblii aBTOMaTHYeCKuid M.

HHTepakTuBHBIM M — poOOT, MOMEPEMEHHO YMPaBIIEMbIi aBTOMAaTUYECKH WA ONEpaTo-
POM, OCHAIIEH YCTPOHCTBOM MaMSTH JJIsi aBTOMATUYECKOTO BBIIOJIHEHUS OT/IEIbHBIX JIEHCTBUH.

B 3aBucumocTH oT popMbI yuacTHs 4eIoBeKa HHTEPAKTUBHOE YIPABICHUE MOXKET OBITh:

— aBTOMAaTU3WPOBAHHBIM, T.€. YEPEAYIOIIMM BO BPEMEHH aBTOMAaTHUECKHE W OMOTEXHHUYe-
CKHE PEKUMBI;

— CyNEpPBU30PHBIM, B KOTOPOM BCE YAaCTH LIMKJIA ONEpALUil BBIIIOIHAIOTCS aBTOMaTUUYECKH U
MI03TAITHO, a IIEPEXO0/Ibl MEXK/1Y 3TallaMU 33aJJal0TCs OIIEPaTOPOM.

JuanoroBoe yrnpapieHUE — Pa3HOBUIHOCTb UHTEPAKTHUBHOTO.

Tema 1.3. IlokojieHUs IPOMBIILJIEHHBIX POOOTOB.
B nacrosiee BpeMsi IPOMBIIIITICHHBIE POOOTHI ACIAT HA 3 OCHOBHBIE IPYIIIHI (TTOKOJICHUS ):

1. PoGoThl niepBoro mnokosieHusd. K HUM OTHOCATCS HemepenporpaMMupyemMble poOoThl, pa-
OoTaromue Mo >KeCTKOW Mmporpamme: MexaHnueckue pyku u poootsl ¢ UITY. Dtu poGoTh Xapakre-
PHU3YIOTCSI HECIIOCOOHOCTBHIO aIallTUPOBATHCA K MU3MEHSIOLIUMCS YCIOBUSIM pabOThl U UMEIOT MO-
CTOSIHHYIO MPOrpamMMy JBM)KEHHUSI HE 3aBUCHMO OT HAIW4Ms 00beKkTa MaHumynupoBaHus. [Ipume-
HSIOTCA JJISl PElICHUs MPOCTBIX MPOU3BOJCTBEHHBIX 3a/lady, TPeOYIOT KECTKOro MOpsAKa BXO/Aa B
cucTeMy (OpUEHTAIIUH JCTAIN WIM UHCTPYMEHTa B IPOCTPAHCTBE, 33JaHHOTO BPEMEHH cpadaThIiBa-
HUS, HATUYHS 3aIIUTHBIX OJIOKUPOBOK U T.I1.). DTO aBTOONEPATOPHI U MEXAaHHUUECKHUE PYKH.

2. PoGOTHI BTOPOTO MOKOJIEHUSI. JTO aJalTHUBHBEIC, pabOTAIONIKe 10 THOKOW Mporpamme,
OCHAIIIEHHbIE JJATUMKAMM BHEIIHEH Cpellbl M BU3YalIbHBIMH CHCTeMaMu poOOoThl. J[Jisi ympaBieHus
MU NPUMEHSIOT MUKpOOBM, MuKpoImpolieccopsl, a B OCIEAHEE BPEMSI — KOHTPOJUIEPBL. DTH Po-
0OTHI UCTIONIB3YIOTCS I pelieHus 0osee caoKHbIX 3a1ad, [IP 1-ro mokonenus.

3. PoGoThl TpeTrbero nokosieHus. K HUM OTHOCATCS MHTErpajibHbIE, WM UHTEIIEKTHBIE (MHTEN-
JIEKTyaJIbHbIE POOOTHI), KOTOPbIE CIOCOOHBI MOHOCTHIO aalITHPOBATHCS K YCIOBUSIM PaOOThI U IPOU3-
BOJICTBA, 00JIQ/IAFOT BO3MOXKHOCTBIO aBTOMAaTHYECKOTO cOOpa U 00paboTKH WH(pOpMauK. YTIpaBiIeHHEe
OCYIIECTBIISETCS ¢ MPOMBIIUIEHHOH DBM ¢ 3BpuCTHYECKOl MpOrpamMMoii, T1ie ornepaTop MporpaMmMu-
PYET TOJIBKO KOHEUHYIO 1IeJTb, @ CAMH ACUCTBUS U UX MOPSIOK ONPENENSeT IporpamMmma.

Baxkno ormeTuth, uro nokosenusi IIP He cMeHsilOT ApPYyr apyra, a J0NOJHAKT U pado-
Tal0T TaM, I/ie 3T0 HauboJ1ee Heaecoodpas3Ho.

I1P 1-ro mokosieHus: CIOCOOHBI 3aMEHUTH Mopsiaka 2% padouunx;

2-ro miokoseHust — 25-30%;
3-ro nokoneHus eme 10 30%.

CocTaB M pe;KUMbI pa00THI POOOTOB.

OdyuknuonanbHas cxema [P (Puc.1):

B cocras 1P BXOIAT ciaenyrolye OCHOBHBIE YaCTHU:

— MaHMITYJISATOP, WM UHAaYe MEXaHUYecKas cuctema podoTa;

— uHpopmarnmonHas cucrema (MC);

— cucreMa nporpammHuoro ynpasienus (CITY), niau nHaue ycTpoicTBO yIpaBlIeHuUs;

B coBokynHOCTH MH(pOpPMAILMOHHAS CUCTEMa U CUCTEMa MPOTPaMMHOIO yIpaBJIeHUs 00pa-
3yIOT YCTPOMCTBO aBTOMaTnueckoro ympasieHus (YAY).

Manunyastopsl IIP conepxar paGounii opral B Buje 3aXBaTHOro ycTpoiictsa (¥Y3), cBapod-
HOU TOJIOBKH, KPacKOPacHbUIUTENS U T.II. U MEXaHW3Mbl, HEOOXOUMBIE IS BBIIOJHEHUS BCEX €ro
JIBUTaTeIbHBIX (DYHKIUA:

— MepeIaTOYHBIE MEXAHNU3MBI;

— HCTIOJIHUTENbHBIE MEXaHU3MBI,

— IIPUBOJIBL;

— HECYILUE DIIEMEHTBIL.
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Puc. 1 — ®ynkunonaneHas cxema [1P.

NcnonaurensHbiii Mexanu3m [IP ¢ mpruBonoM M 3axBaTHBIM YCTPOWCTBOM HA3bIBAKOT PYKOU
manumnynsropa (P). s nepemenienust M oTHOcUTeNnbHO TexHONornueckoro odopynosanus (TO) uc-
MOJTB3YIOTCSI yeTpoicTBa nepeasuxenus (YII).

Bce MaHuNyJISIIMOHHBIE YCTPOMCTBA XapaKTepU3YIOTCS MAHEBPEHHOCTBIO M KOA(PUIIMEH-
toM cepBu3a (KC), mog KoTopbIM MOHUMAIOT BO3MOXKHOCTh nojaxoaa PO k 3aiaHHOM Touke ¢ pas-
HbIX HanpasieHuid. KC gaet npencraBieHne O ABUTATENbHBIX BO3MOXKHOCTAX M, T.€ 0 €ro MaHEB-
peHHocTH. MaHeBpeHHOCTh M — 9TO YHCIIO CTeNeHe! MOABMKHOCTH ITPH (UKCHPOBAHHOM IOJIOKE-
Hun PO, xoTopas ompezesnsieT BO3MOXKHOCTb 00X0J]la MaHMITYJIATOPOM MpPENsTCTBUIl B pabouem
00BeME U CITIOCOOHOCTH K BHITIOJHEHHIO CJIOKHBIX OTepaluil.

JIBmxeHuss M mofipa3zienstoTcss Ha rpynnbl. Tak, Hampumep, IBIKEHUS M, CHaOKeHHOro
Haunbosee pacnpoctpaneHHbM B [1P PO B Buzie Y3 ObIBAIOT CIENYIONIMX BHUJIOB:

— OPUEHTHUPYIOLLUE NIEpEMENIEHUS Y 3, COM3MEPHMBIE C €r0 pa3MEpaMu;

— TPAHCIIOPTUPYIOLIUE MEPEMELECHHUS], ONPENEISIEMbIE pa3MEPAMU 3BEHBEB PYKH U COM3MEPH-
MBIE C pa3Mepamu pabodero oobema;

— KOOpJIMHATHBIE MTEPEMENICHNs] Ha pacCTOsHUS, IpeBblaromue pazmepsl [1P u pasmeps! pa-
6ouero oobeMa.

B cocraB UC BXonsaT 4yBCTBUTENIbHBIE (CEHCOPHBIE) YCTPOMCTBA BHEIIHEH CpEelbl, cCUCTEMa
BHYTpPEHHEW JMarHOCTUKU U yCTpoiicTBa KOHTpois u OmokupoBok. C obecnieunBaer cOop, mepBUY-
HyI0 00paboTky u niepeBoa B CI1Y nanHbIX 0 QyHKIIMOHUPOBAHUM MeXaHW3MOB M poboTa U 0 COCTOS-
HUU BHEIIHEW CPEJIbL.

CIIY npennazHaveHa st OPMUPOBAHUS U BbIIaYM YIPABIIAIOMINUX BO3AEHCTBUM UCTIOIHU-
TENbHBIM MEXaHW3MaM M B COOTBETCTBHUHM C YNPABIAIOLIEN IPOrPaMMOM.



[Tox mepenporpammupyembiMu yctpoiictBamu CITY moHMMarOT Takue, KOTOpble oOecreun-
BalOT U3MEHEHUE TMOCIIeIOBATETFHOCTY U (W) 3HAUYCHUH MEePEMEIEHUH 10 CTEIEeHSIM MOBUKHO-
CTH M YIPABIAIOMUX QYHKIHMI HA MyJIbTE yIpaBieHHs. DTO U3MEHEHHUE YIPaBIISIIOIIECH MPOrpaMMbl
MOJKET OBITh BBIITOJIHEHO aBTOMATUYECKH WJTU TIPU TIOMOIIIH OTIepaTopa.

CIIY conepsxurt: nynbt ynpasierus (I1Y), ¢ moMompo KOTOpOro onepaTop OCYIIECTBISET
BBO/JI U KOHTPOJIb 33JaHUs; 3allIOMUHAlo1Iee YCTpoucTBO (3Y), B KOTOPOM XpaHUTCS BCSI HEOOXOU-
Masi nH(pOopMallKs, BKIIIOYasi IPOrpaMMbl paboT; BEIYHCIUTENbHOE yeTpoiicTBO (BY), peanusyromee
QITOPUTM YIPABJICHUS MaHUIYJIATOPOM; 050K yrpasienus npusogamu (BYIl) MmexanuzmoB maHu-
nyJATOopa.

N3 cxembl BuaHO, uto 1P 11 TO BKIIFOUCHBI B €AMHBIN LUK PaOOTHI U COAEPKAT OOLIHIA MYIIBT
ynpasiienus BceM TI1.

Bo3Mo:knbl 1Ba BapmaHTa pe:xxkmMma padotbl IIP: pexxum nporpammupoBanusi (pexum
o0OydeHus), MpU KOTOPOM B 3allOMUHAIONIEE YCTPOHCTBO BBOJUTCS YIpaBIAIONIas Iporpamma, u
PEKUM BBITIOJTHEHUSI TEXHOJIOTMUYECKUX Onepanuii (pexum padoTsr).

Pa3nen 2. Knaccudukauusi npoMbIIIEHHBIX POOOTOB
Tema 2.1. Knaccupukanus npoMbIIJIEeHHBIX PO60TOB

ITo cniocoOy ynpasJieHusi pa3jM4aoT:

— poOOTHl ¢ MPOrpaMMHBIM YIIpaBlieHHEM, paboTalolUe IO 3apaHee 3a/JaHHOW >KECTKOH
nporpamMme (poOOTHI IEPBOTO MTOKOJICHHS);

— poOOTHI ¢ aJaNTUBHBIM YIPABICHUEM, KOTOPbIE UMEIOT CPEACTBA OUYBCTBIIEHUS U M103TO-
My MOTyT pa0oTaTh B 3apaHee HE PErjJaMEHTHPOBAHHBIX U MEHSIOUIMXCS YCIOBUSX, HalpUMeEp,
OpaTh MIPOU3BOJILHO PACHOJIOXKEHHbIE IPEIMEThI, 00XOAUTh MPENATCTBUS U T. 1. (POOOTHI BTOPOTO
MOKOJICHHUS );

— pOOOTHI C UHTEIUIEKTYaJIbHBIM YIPABICHUEM (C MCKYCCTBEHHBIM MHTEJUIEKTOM), KOTOpBIE
Hapsy C OYYBCTBICHHEM MMEIOT CUCTEMY 0OpabOTKHM BHENIHEH MH(POpMAaLnu, 00eCreunBaIoNIyI0
UM BO3MOXXHOCTb MHTEJUIEKTYaJIbHOTO MOBEIEHUs, 10I00HOr0 MOBEIEHUIO Y€I0BEKa B aHAJIOTUY-
HBIX CUTYyaIusX (pOOOTHI TPETHETO MOKOJICHHUS).

VYnpaBieHue JIBUKEHHUEM I10 OTAEIbHBIM CTEMEHAM HOJBM)KHOCTU MOXKET ObITh HEIpPEepbIB-
HBbIM (KOHTYpPHBIM) U TUCKPETHBIM (IIO3ULMOHHBIM). B mocienneM ciayyae ynpaBieHUE ABHKEHUEM
OCYILECTBIIAIOT, 33/1aBasi KOHEUHYIO MOCJIEJOBATEIbHOCTh TOUEK U MOCIEyIolIee IepeMeLeHHe 110
HUM IIaraMd OT TOYKHM K Toduke. [IpocTeiimnM BapuaHTOM AMCKPETHOTO YIPAaBJIEHUS SIBISETCS
LIUKJIOBOE, TIPU KOTOPOM KOJIMYECTBO TOYEK MO3ULIMOHUPOBAHNUS 10 Ka)KJI0M CTENIEHU MOJIBUKHOCTU
MUHUMAJIBHO U Yallle BCEr0 OrpaHNYEHO JIBYMSI — HaudaJlbHOW U KOHEUHOM KOOpIUHATaMH.

ITo naznauenuto [1P Moryt ObITh pazaeneHsl Ha HECKOJIBKO TPYII, U3 KOTOPBIX CaMblii 00JIb-
1IOW KJIacC MO pacrnpocTpaHeHuio cocTaBisitoT [P, npenqHazHayeHHbIe 1711 aBTOMATU3alliy MPOIECCOB
MatMHocTpoeHusi. Kpome Toro pasnuuaror poOoThl Juis FOpHOA0ObIBatOIIEH 1 HE(TSIHONW MPOMBIII-
JIEHHOCTH (0OCITy>KUBaHNE€ OYpUIIbHBIX YCTaHOBOK, MOHTa)KHbIE I PEMOHTHBIE PabOThI), METAJUTYPIUH,
B CTPOUTENLCTBE (MOHTA)XHBIE, OTJEJIOYHbIE, TPAHCIIOPTHBIE PAOOThI), B JETKOM, MUILEBOH, phIOHON
NPOMBIIUIEHHOCTH. B mocnennue roapl poOoThl ObUTM BHEAPEHBI HAa TPAHCIOPTE (BKIIIOYasi CO3/1aHKE
IIAraroIUX TPAHCIIOPTHBIX MAIIMH), B CENBCKOE X035 CTBO, 37]paBOOXPaHEHUE U B BOCHHON OTPACIIH.

B mammuocTpoenuu [1P paznuyaroT Ha 10 CIEAYIOIIUM TPYIIIam:

— JUIst 00CITY’)KMBaHUS MPOLIECCOB JIUTEHHOTO MPOU3BOJICTBA (JINTEIHHBIE);

— 17151 00CITYKMBaHUSI POLIECCOB COOPOYHOIO MTPOU3BO/ICTBA (COOPOUHBIE);

— JUTst 00CITY>)KMBaHUS MPOLIECCOB MEXaHUUECKOH 00paboTKH;

— 1711 aBTOMATHU3allUK [ITaMIIOBOYHOT'O MPOU3BOICTBA (TIPECCOBBIE);

— JUIst 00CITY>KMBaHUS MPOLIECCOB CBAPOUHBIX pOOOT (CBapOUYHBIE).

Haubonbiiee pacnpoctpanenue B mpombiiiuieHHOCTH 1P monyunnu npexze Bcero B Mallu-
HOCTPOEHHH.

ITo crenenu cneuunanu3auum Bce [IP BHE 3aBUCHMOCTH OT UX Ha3HAUYEHUS JIEIIATCS HA TPU
THUMA: YHUBEPCATIbHBIC, CIIEIUATN3UPOBAHHbIE U CIICIIUATIbHBIE.

— YHUBEpCAIbHbIE (MHOTOIIENEBbIC) pOOOTHI MpeIHA3HAUEHBI ISl BBHITIOJHEHHSI Pa3HBIX OIepa-
[IUA ¥ B TOM YHCIIE 17151 pabOThI COBMECTHO € pa3HbIMU BHaaMu TO;

10



— CIenuaIu3upOBaHHbIE (IIeJIeBbIe) POOOTHI UMEIOT OoJiee y3KOe Ha3HAYCHUE U OCYIIECTB-
JSIFOT OIHY ONPEAETICHHYIO OIepaluio (HapruMep, CBapKy, OKpackKy, 00cmyKuBaHie 000py10BaHUs
OTIPENICTICHHOTO BU/IA);

— clienraibHbIe POOOTHI BHITOIHAIOT TOJIBKO OHY KOHKPETHYIO OIEpalrio (HampuMmep, o0city-
KMBAKOT KOHKPETHYIO MOJIENb TEXHOJIOTMUECKOr0 000pYyA0BaHus);

ITo xapakTepy BbIno/HsieMbIX onepanuii Bce [IP ongensarbes Ha 3 rpynmnsl:

— IPOU3BOJICTBEHHBIE (TEXHOJOIMUECKUE), KOTOPbIE BHIIOJIHAOT OCHOBHBIE onepanuu TI1 u
HETOCPEACTBEHHO B HEM YYYBCTBYIOT B KaueCTBE MPOHM3BOIAMIMX MM 00pabaThIBAIOIINX MAIIUH
(cBapouHbIe, COOPOYHBIC U T.1.);

— HOJBEMHO-TPAHCIIOPTHBIE (BCIIOMOTaTENIbHBIE), KOTOPHIE IPUMEHSIOTCS JJIs 00CITyKUBa-
Hus OocHOBHOro TO i BBINOJIHEHUS BCIIOMOTATENNbHBIX OINEpaluil, a TakKe Ha TPaHCIIOPTHO-
CKJIQ/ICKMX OIlepaiusix;

— YHUBEPCAJIbHBIEC — BBIOJIHSIIOT Pa3HOPOJHBIE OCHOBHBIE U BeriomorarensHelie TO.

ITo Tuny npuBoaa. [IpuBopl, HCIIOIB3yEeMbIE B POOOTAX, IEIATCS Ha:

— BJIIEKTPUYECKUIA;

— TUAPABINYECKU;

— MHEBMaTUYECKMI;

— ¥ THEBMOT'MIPaBIMYECKUH.

YacTo UX NPUMEHSIOT B KOMOMHALMY, HAIIpUMEp, B 3BEHBbAX MaHMIYJIsATOpa OOJBILON Ipy-
30M0ITbEMHOCTH UCTIONB3YIOT THAPABIMYECKUI TIPUBOJI, @ B €r0 3aXBaTHOM YCTpPOWCTBE — OoJee
IIPOCTOM U MAJIOMOILIHBINM THEBMAaTUYECKHUH.

ITo rpy3onoasemuoctu [IP nensrcs Ha:

— cBepxJerkue — 1o 1 kr;

— nerkue — 10 10 xr;

— cpennaue — 10 100 kr;

— mspxensie —go 1000 kr;

— u cBepxTspkenbie — cBbie 1000 kr.

I'py3onogbeMHOCTh poOOTa 00YCIOBIMBAETCS IPY30I0IbEMHOCTHIO €M0 MAaHUIYJISATOPOB, a
IPY HAJIMYUU HECKOJIBKMX MAaHUIYJISITOpPAaX — IPy30I10IbEMHOCTBIO Han00JIee MOIHOTO U3 HUX.

ITo xommyecTBY ManunyJisitopos [1P GriBatoT:

— OZIHOMAHHUITYJISITOPHbIE (OJHOPYKUE);

— IBYPYKHE;

— TPEXPYKHUE;

— YeThIpEXpYyKHeE.

OO0b1uHO KOMMYECTBO M y poO6OTOB OrpaHMyeHO 0JHUM. OOBIYHO MAHUITYIATOPBI MHOTOPY-
KOro po0oTa BBHIIOJHSIOT OJMHAKOBBIMU, HO CYIIECTBYIOT KOHCTPYKIMH POOOTOB C pa3sHbIMU M.
Hanpuwmep, I1P 11 o6cmykuBaHNs IPECCOB XOJIOHON ITAMIOBKH C JBYMs pasHbIMU M: OMH OC-
HOBHOW — JIJIs B3THUS 3aTOTOBKM M YCTAaHOBKH €€ Ha MPecc U JIPyroi yrnpoueHHON KOHCTPYKLUUU
— JUIs BBIIIOJTHEHUSI 60JIee MPOCTOM omnepanuy CTaJIKUBaHUs TOTOBOM JleTanu B OyHKep.

Kaaccuduxanusa po6oToB no 0bICTPOAEHCTBHIO M TOYHOCTH IABM:KeHUI. DTU napamer-
pBl B3aMMOCBSI3aHbl M XapaKTEPU3YyIOT JTWHAMHUYECKHE CBOWCTBA poOOTOB. B poOoToTeXHHKE OHU
ABJISIOTCS IJIaBHBIMHU.

beicTpozelicTBHE MAHUITYJIATOPA ONPEAEISAETCS CKOPOCTBIO €r0 MEPEMELEHUS M0 OTAEb-
HBIM CTENEHSIM MOJBUKHOCTH.

BbricTpozeiicTBue po60TOB 00IIEro MPUMEHEHHUSI MOYKHO pa30UTh HAa TPHU CIEAYIOLINE TPYII-
TIBL:

— MaJjioe — MU JIMHEHHBIX CKOPOCTSX IO OTJIEIbHBIM CTETEHAM MoABMKHOoCTH 10 0,5 M/c;

— cpelnHee — TP JIMHEHHBIX ckopocTsx cebime 0,5 1o 1 m/c;

— BBICOKOE — IPH JIMHEHHBIX CKOPOCTSX cBbIlIe 1 M/c.

BobmMHCTBO COBpEMEHHBIX POOOTOB UMEIOT cpeiHee ObIcTponeiicTBre u Toiabko 20 % mx
o0111ero napka — BBICOKOE ObICTPOACHCTBHE.

BbricTpoaelicTBre cOBpeMeHHBIX poOOTOB SIBJISIETCS TOKA HEJOCTaTOYHBIM U TpeOyeTcs yBe-
JUYUTH €T0 MO KpaiiHel mepe BaBoe. OCHOBHAsI TPYJHOCTD 3/I€Ch CBSI3aHA C M3BECTHBIM IPOTHBO-
pedreM Mex1y ObICTPOJIEHCTBUEM U TOYHOCTBIO.
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TO4YHOCTP MAaHUITYJIATOpPA XapPAKTEPHUIYETCS PE3yJIbTUPYIOUIEH NOTPEIIHOCTHIO MO3UIIMOHH-
poBanus (TIpU AUCKPETHOM JBUKCHHH) WM OTPAOOTKHU 3aJaHHON TpaeKTOpUH (TMPU HETPEPHIBHOM
JBIDKEHHH ). Yalle BCero TOYHOCTh pOOOTOB XapaKTepU3yIOT aOCOTIOTHON MOTPEITHOCTHIO.

TouHOCTH POOOTOB OOIIETO MIPUMEHEHHSI TOAPA3ISISIIOT HA TPH TPYIIIIBL:

— Masiasi — IpU JUHEHHOH norpenrHocTy ot 1 MM u Bhile;

— cpeaHsist — npu JuHeHHOU morpemrHocT oT 0,1 1o 1 mvm;

— BBICOKasi — IpH JMHEHHON norpemHoctyd MeHee 0,1 Mm.

ITo yncay creneHei MOABUKHOCTH. YHCIIO CTENEHEN TOABUKHOCTH — 3TO CYMMa BO3MOX-
HBIX KOOPAMHATHBIX NIEpEMEIICHU 00bEeKTa MAaHUITYTUPOBAHUS OTHOCUTEIIBHO OMOPHOI CUCTEMBI.

ITo cnocody pa3memenusi [IP OpiBatOT cTanmoHapHbBIC W TOJIBUXKHBIC (TIEPEABUKHBIE) U
MOJIPA3/eIIAI0TCS Ha HAMOJbHBIE, MOJIBECHBIE (IEPEMEIIAIOTCS 10 MOHATOMY PEIbCOBOMY IYTH) U
BCTPAaMBACMBIMU B JIpyroe 00opynoBaHue (Hampumep, B 00CITyKUBAEMBbI CTAaHOK) | T. 1. [ToaBxk-
HOCTb PO0OTa OMpeeNsaeTcsl HAIMYNEM UM OTCYTCTBUEM Y HErO YCTPOMCTBA MEPEIBUKEHUSI.

IlapameTpbl, onpeaeisionMe TEXHHYECKHI YPOBeHb Po00ToB. Hapsiny ¢ kiaccuduka-
[IMOHHBIMH TapamMeTpaMu poOOThl XapaKTePU3YIOTCS MapaMeTpaMu, KOTOpble 00YCIOBIUBAIOT HX
TEXHUYECKUU YpOBeHb. K HUM OTHOCSTCS U HEKOTOPBIE U3 PACCMOTPEHHBIX BBIIIE MTAPAMETPOB, KO-
TOPBIE MOTYT UMETh KOJIMYECTBEHHOE BBIPAYKEHUE:

— OBICTPOJICUCTBHE;

— TOYHOCTh, 00BbEM MaMSATH;

— YKCJIO KaHAJIOB CBS3M C BHEIIHUM 000PYAOBaHUEM U JIP.

[Ipn ucnonp30BaHUU STHX MapaMEeTpoOB IS Kiaccuukauuu poOOTOB MX pa3OMBalOT Ha
TPYIIIBI U T.0. OMPEIEISIIOT TUIl pOO0Ta, a CPABHUTEIIBHYIO OLICHKY €r0 TEXHUYECKOTO YPOBHS MPO-
W3BOJST UCXO/S U3 KOHKPETHBIX YMCICHHBIX 3HAUEHUN CIEAYIOLIUX apaMETPOB:

— HAJCKHOCTB;

— YHCJIO0 OJIHOBPEMEHHO padOTaIOIUX CTENeHel MOABUKHOCTH;

— BpeMs IPOrpaMMUPOBAHUS;

— yJelbHas IPy30M0beMHOCTh, OTHECEHHASI K Macce poOoTa;

— BBIXOJIHAsI MOIIHOCTh MAHHUIYJSATOpPA - MPOU3BEACHHE TPY30MOIBEMHOCTH Ha CKOPOCTh
MepeMEIICHHS, OTHECEHHAs] K MOIIIHOCTHU €ro MPUBOOB;

w &Y
Wl
— OTHOCHUTEIIbHBIE OLIEHKU I'a0apUTHBIX MMAapaMeTpOB, MAaHUMYIISILIMOHHBIX KMHEMAaTHUECKUX
U JIMHaMUYECKUX XapaKTePUCTHUK, YIPaBISEMOCTH PoOOTa, BO3MOKHOCTEH MpPOrpaMMHpPOBAHMS,
HKOHOMHUECKON APPEKTUBHOCTH U T. .
CucreMbl KOOPANHAT NPOMBINLIEHHBIX Po00ToB. Crucrema koopaunat (CK), wiu cucte-
Ma KOOpJIMHATHBIX nepemenieHuid, [IP onpenenser kuHeMaTUKy OCHOBHBIX JIBUXKEHUH U GopMy pa-
Ooueil 30HBI (30HBI 00CTYKMBaHUS MaHUMNyJsATOpa). CUCTEMBI KOOpAUHAT OBIBAIOT ABYX BHJOB:
IPSIMOYTOJIBHBIE U KPUBOJIMHEWHBIE.

1. ITnockas npssmoyronsHas CK.

OOBeKT MaHUITYJUPOBAHMS MEpeMellaeTcs B
OJIHOH TJIOCKOCTH 3a CYET 2-X B3aWMHO MEpHEeHH-
KYJISIPHBIX HalpaBJICHUM.

i

!

X

Puc. 2. [Tnockas npssmoyronbHas CK.
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, Tl Ot1nryaercsi OTHOCUTEIBHOM TMPOCTOTOM U

41 nenecooOpasHa Npu NpSIMOJIMHENHOM NepemMenie-
Huu Y3.
X
y
Puc.3. IlpocTpancTBennas npsmoyroibsHas CK.

-
—

[Tepemenienue 00beKTa IPOUCXOAUT B OJHOU
MJIOCKOCTH B HAIPaBJICHUU PaJNYC-BEKTOpa P H
yrila IoBOpOTa .

Puc. 4. Ilnockas nonspuas CK.

«—
o
. Xapakrepusyercs nepeMelieHueM 00beKTa B
OCHOBHOM KOOPJAMHATHOW IIJIOCKOCTH B HAlpas-
T JICHUSIX P U (¢, a TAK)KE 110 HOPMaJIU K HEM Z.

I

Puc. 5. Hununnpuyeckas CK.

[Tnockue momsipHble, NUIMHAPHUYECKHE U chepuueckre mepeMelIeHnus 00beKTa MaHUITYIIH-
pOBaHUs SABISIOTCS HamOoliee pacrpocTpaHeHHbIMUA B KpuBosmHeHOW CK. Pa3sHOBHMAHOCTHIO TO-
CIeTHEN SABISAIOTCS aHTyispHas (YriioBasi) TIIOCKAash U aHTYIsApHas MPOCTPaHCTBEHHAs (MHIUHAPH-
yeckas wiu chepuyeckas) CK.
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| F——=C

l/ [lepemenienueM 00beKTa MAaHUIYJIUPOBAHUS B
IIPOCTPAHCTBE OCYLLECTBIISIETCS 3@ CUET JIMHEHHOTO
nBukeHust pyku [IP Ha BenmuuuHy p M €€ yrioBBIX
nepeMenieHnit ¢ u 0 B IByX B3aUMHO HEpPIEHINKY-

JIAPHBIX IUIOCKOCTSIX.
0
p
J o

Puc. 6. Cepuueckas (monspuas) CK.

®2
P |

_
\Z(P )

Puc. 7. Aurynapnas miockas CK.

Z F
AnrynspHas munuHapudyeckas CK xapakre-

pHU3YETCsl TOIIOJIHUTENIBHBIM CMEIEHUEM pyku M
OTHOCHUTEJIBHO OCHOBHOM KOOPJIMHATHOW IUIOCKO-
CTM B HaIpPaBJICHUHU IEPIECHINUKYISIPHOU K HEH
KOOPJMHATSHI Z.

T,
\2@1

Puc. 8. Aurynapnas munaapuyeckas CK.

.

B anrynsphoii chepuueckoit CK nepe-
MeIleHHe O0BEKTa B MPOCTPAHCTBE IPOHC-
XOAMUT TOJBKO 3a CYET OTHOCUTEIBHBIX YT-
JIOBBIX TIOBOPOTOB 3BeHbEB pyku M. Ilpm
TOM XOTSI OBl OJTHO 3BEHO JOJKHO MMETh
BO3MOYKHOCTh TTOBOPOTa Ha YIJIBI @ W O B
JIBYX B3aUMHO HEPIEHAUKYISPHBIX MIOCKO-

¢ (
Y_% CTiX.

Puc. 9. Aurynspnas chpepuueckas CK.
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Pa3nen 3. [IpuBoabI NPOMBINLIEHHBIX POOOTOB
Tema 3.1.CpaBHuTebHAA XapaKTepucTuKa npusoaos I1P.

[TpuBone! IIP BriItOwaroT B ceOs ABUTaTedb, CUCTEMY YIpPAaBIIEHUS, MepeJaTOYHbIe MeXa-
HU3MBI, TOPMO3HBIE YCTPOMCTBA, NATUYMKU OOpPAaTHOM CBSI3M U KOMMYHHMKanuu. KomMmyHHMKanuu
HEOOXOIUMBI JIJIS TIepeiayl SHEPTUH K MPUBOAAM UM NEpeauld CUTHAIOB YIPABICHUS, a TAKKe IS
BBITIOJIHEHHS] 0OPaTHOM CBS3H.

Br16op Tuna npuBoja 3aBUCUT OT (pyHKUIHMOHAIBHOTO Ha3HaueHus [IP. OcHoBHBIMU (akToO-
paMu, ONpeAeSIIOIIMMHU BBIOOp THIA MPUBOJA SBISIFOTCA: Ha3HAYCHHE M YCIIOBHSI DKCILTyaTalllH,
rPy30M0BEMHOCTh U TpeOyeMble TUHAMUYECKUE XapPaKTEPUCTUKU KOHCTPYKIMH, a TaKXKe BUJl CHU-
CTEMBI yIIPaBJICHHUSL.

K npuBony mo60oro Buia npeabsaBiIsioT 00IIMe TpeOOBaHMUS:

— MHUHUMAJIbHBIE TabapuTHBIE pa3Mepbl MPH BBICOKUX dHEPreTHYECKUX MOKa3arelsix, odec-
NeYHBaroIIne OOJIbIIOE 3HAUEHUE OTHOIICHUSI BBIXOJHONW MOIIIHOCTH K Macce;

— BO3MOKHOCTBH pabOTHI B PeKHME aBTOMATHUYECKOTO YIPABICHHUS U PETyIUpOBaHUS, 00ecC-
MIEYMBAIOIIEM ONTUMAJIbHbIE 3aKOHBI PA3rOHAa M TOPMOYKEHHUS IPU MUHMMAJIBHOM BPEMEHU IHepe-
XOJIHBIX IPOLIECCOB;

— OBICTPOJCICTBHE, T.€. OCYLIECTBICHUE IBUYKEHUIN MCIOIHUTEIBHBIX MEXaHU3MOB C BBICO-
KHMH CKOPOCTSIMU M MaJIOW MTOTPEIIHOCTHIO O3UIIMOHUPOBAHUS;

— MaJsasi Macca 3J1eMeHTOB nipruBoa npu BeicokoM KII/] Bceli koHCTpyKLny;

— HaJIe)KHOCTh U JI0JIFCOBEYHOCTD FIEMEHTOB KOHCTPYKIIUH;

— yI0OCTBO MOHTa)Ka, PEMOHTa, 00CITy>KUBaHUs, TIEpEeHATAIKH U OECITyMHOCTh paOOTHI.

B 3aBucuMOCTH OT MCIIOJIB3YEMOTO BUJIA SHEPTUU MIPUBOJIbI OAPA3ACIAIOT HAa THpaBINYe-
CKHe, TTHEeBMAaTHUYECKHe, DJIEKTPUYECKHEe U KOMOMHHMPOBAHHBIC (HANPUMEP, IEKTPOTUAPABINYEC-
CKHE, TUIPOITHEBMAaTUYECKHUE U JIp.)

ITnesmamuueckue npuBosl npumenstores B 20...30% (mo apyrum ouenkam B 40-50%) ce-
puitHo Bhityckaembix [1P. X ucnons3yroT ist JIeTKuX U CpeaHuX (10 Tpy30MoIbeMHOCTH 10 20 Kr)
[1P npu uncne creneHeit nOoABMKHOCTH 2. ..3. IlorpemHoCcTs NO3UIMOHUPOBAHKS B 3TUX MPUBO/IAX HE
npesbimaet + 0,1 MM. CkopocTh BEJOMOTO 3BEHA ITPUBOAA MPU JIMHEWHOM IEPEMEIIEHUHN COCTABIISET
1o 1000 mm/c, pu yrioBoM — 10 60 06/MuH. OHU MMEIOT MPOCTYIO KOHCTPYKIMIO, HU3KYIO CTOU-
MOCTb ¥ JJOCTaTOYHO HaJIKHBI B padoTe.

BcenenctBrue HU3KOM peryaupoBOYHOM CIIOCOOHOCTH MX Majio HCHOJIb3YIOT B MO3UIIUOHHBIX
U KOHTYPHBIX peXHMax paOoThl, 1 OHU UMEIOT IIUKJIOBOE YIpaBJIEHUE, KaK NMPOCTEUIINI BapuaHT
MO3UIIMOHHOTO (337aeTCs IB€ TOYKU — HAauaJlo U KOHEll IepeMeIleH s ).

T'uopaenuueckue npuBoab! npuMeHstoTcs B 30% cepuilHO BBITYCKAaEMbIX CPEIHUX U TSKe-
nbix [IP npu uncne creneneit noasukHocTH 3...4. I[lorpemHoCTh NO3UIIMOHUPOBAHUS B 3TUX IIPU-
BOJax He mpesbllaeT + 0,5 MM npu ckopocTH JHHEWHoro nepemerienus 1o 0,8...1200 mm/c. It
IIPUBOJIBI UMEIOT CIOKHYIO KOHCTPYKILIHIO, BBICOKYIO CTOMMOCTb M3TOTOBJIEHMSI M JKCILTyaTalluy.
['unpaBnuyeckuil MPUBOJL UMEET XOPOIIYI0 PETYJIMPOBOYHYIO CIIOCOOHOCTB, U €r0 MCIONb3YIOT B
1P ¢ MO3UIIMOHHBIM U KOHTYPHBIM PEXHMOM pabOTHI.

Inekmpuueckue npuBo sl UcToNb3yrOTcs B 40...50% cepuitHo Beimyckaembix [P co cpen-
HEl Ipy30I0JbEMHOCTBIO U YUCIIOM CTENEHEW MOABHKHOCTH 3...6. TOYHOCTH NO3UIIMOHUPOBAHUS
AIEKTPUUECKOTO MPUBOAA ocTUTaeT 3HaueHui 10 + 0,05 mm. VX npuMeHsIIoT Kak B MO3UITMOHHOM,
TaK U B KOHTYPHOM PEKHUMax pabOThI.

[IpeumyiiecTBaMu 3JIEKTPONPUBOAOB SBISIOTCS Oojiee BBICOKas AKOHOMUYHOCTH, KIIJI,
y100CTBO COOPKH U XOPOILIUE PEryIUPOBOYHBIE CBOUCTBA.

Kax mpaBuio, B 31€KTpOnpHBOJaX MCHOIB3YIOT CUHXPOHHBIE, IIaroBble U JABUTATEIH IO-
CTOSIHHOTO TOKAa. ACHHXPOHHBIE JBUTATEIN NMPUMEHSIOTCS PEXE, YTO CBSI3aHO C TPYIOEMKOCTHIO
yIpaBJIeHUS YaCTOTON BpAIEHUS.

Komobunuposannvie npugoodpl 1MO3BOISIOT MAKCUMAIBHO HMCIOIb30BaTh JOCTOMHCTBA OT-
JIENbHBIX THUIIOB NMPHUBOJAOB. Yamie BCero B MPOMBIIUICHHBIX poOOTax NMPUMEHSIOT KOMOWHAIIMIO
THEeBMATUYECKOTO M THJPABIMUYECKOTO MPUBOAOB (ITHEBMOTHIPABINYECKHE M THIPOIHEBMAaTHYE-
CKHE), a TaK)Ke€ AIEKTPUYECKOTO U THAPABIMYECKOrO (3JIEKTpOruapaBiIndeckue). B KOHCTpyKIMsIX
ITP mHEeBMOTHUapaBINYECKUE MPUBOABI UMEIOT OTPAHUUYEHHOE NIPUMEHEHNE. B HUX B KadecTBe uc-
MOJIHUTEJIBHOTO OpraHa MCIOJb3YETCsl MTHEBMOLUMINH/P, a CTAOMIN3alKs €ro CKOPOCTH U TUApaB-
Jaryeckasi pUKcanus oCyIeCTBISETCS THIPOCHCTEMOM.
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B ruaponHeBMaTHuecKOM MPHUBOJE B KaYECTBE MCIOJHUTEIBHBIX JBHUTATEICH MPUMEHSIOT
TUIPOJIBUTATEINN, & THEBMOCHCTEMA MIPUMEHSIETCS ISl CO3/IaHusl HeOOXOIMMOTO JIaBIIEHUSI B TH]I-
POCHCTEME, UTO MO3BOJISIET OTKA3aThCS OT THIPOHACOCHBIX CTAHIIHM.

Tema 3.2. [IneBMaTH4eCKMii TPUBOI

Dnemennuvl nHeeMONPULOOa

[TaeBmonpuBoa npumeHsiercs B OCHOBHOM B IIP ¢ nukinoBeiM yrmpaBiieHueM. QyHKLIHO-
HaJIbHO TAKOW MHEBMOIPHUBOJ MOXKHO Pa3/I€IUTh Ha CIECIYIOUIUE Y3JIbL:

— OJIOK OJTOTOBKH paboyero Teina (Bo3ayxa);

— OJIOK pacmpeieleHHsI CKATOro BO3IyXa;

— OJIOK MCIIOJHUTEIbHBIX JIBUTaTENEH;

— CUCTEMA IIepelauu CKATOro BO3AyXa MEXAY YCTPOHCTBAMU MPUBOJIA.

biiok moarotoBku Bo3ayxa siBisieTcst oosizarenbHbM s [IP ¢ maeBMonpuBogoM. Bo3ayx
OCYLIAIOT U OYMILAIOT OT IBUIH.

bi1ok pacnpesnesieHus CoKaToro BO3Ayxa COACPKUT YCTPOMCTBA, € IIOMOLIbIO KOTOPBIX 110 3a-
JAHHOW MPOrpaMMe MOXKHO OTKPBITh WJIM 3aKPbITh JOCTYII CKaTOro BO3Jyxa B pabouue MojocTu
WCIIOJIHUTEIIBHBIX JBUTATENEe. B KauecTBe pacnpenenuresiel ciryKaT yCTPOUCTBa, I1e 3all0PHBIMU
YCTPOMCTBAMH CIY>KaT 30JI0THUKUA W KianaHbl. OOBIYHO HCIHOJB3YIOT MHEBMOPACIIPENEIUTENN C
yIPaBJICHUEM OT IEKTPOMArHUTOB U KoMaHjaoannaparoB. OIHAKO MPH ONpPEAEICHHBIX YCIOBUSIX
(B3pBIBOOIIACHAS Cpelia, paJuallvs) UCHOIB3YIOTCS paclpefesUTeNId ¢ MTHEBMATUYECKUM yIpaBiie-
HUEM.

B xadecTBe 6J10Ka HCHOJHUTENBHBIX JIBUTATENICH MCTIONB3YIOTCS IIMIIMHIPHI C TPSIMOJIMHEH-
HBIM WIHM BpalllaTeIbHbIM JBUKEHUEM IOPIIHS OJHO- WM JBYCTOPOHHEro nercTBus. Ha xaxmyro
CTENeHb MOABMKHOCTH MPEyCMAaTPUBACTCS CBOM UCIOTHUTENbHBIM JBUTATENb (ITHEBMOIMINHID),
KOHCTPYKIMS KOTOPOTO 00ECIIEUMBALT 3aJaHHBIE TIEPEMEILICHUSI, CKOPOCTH U YCUJITHSI.

3axBaTHOe ycTpoicTBO 1P Takke MOXKET UMETh JBUTATENh, KOTOPBIA 00ECIIeYNBAET 3aXBaT
00beKTa MAHUITYJTUPOBAHUS, €T0 YACp)KaHUE TIPHU MEPEMEIIEHUN U OCBOOOXKIEHNE TIOCIIe YCTaHOB-
KU B 3aJIaHHOM TOYKE.

Pabounii IUKIT BBITIOTHSCTCS KaXIBIM JIBUTATEIIEM B ONIPE/ICIICHHON MOCIIEI0BATEIIFHOCTH B
COOTBETCTBUU C TPEOOBAHUSMHU TEXHOJIOTMYECKOTO IMPOIIECCa M OCYLIECTBISIETCS MO MPOrpaMMme,
BBITNOJIHAEMON YIPaBJISIOUIMM YCTPOHCTBOM poboTa, KoTopoe BXxoauT B coctaB CIIY.

B cucremsl nepegaun ckaToro BO3/lyXa MEXKIY YCTPOMCTBAaMU MPHUBOAA HMCHOJIB3YIOTCS
MTHEBMOIIPOBO/IBI PA3JTMYHOTO CEYEHUSI, PACCUUTHIBAEMOT'O MCXO/Isl U3 3a/IaHHBIX YCIOBHI pabOTHI.

Tunosas cxema u 3nemenmot ynpaeienus:.

PaccmoTpuM TUnoByr0 cXxeMy HEBMONPUBOAA 0HOM crenenu noasmxkHocT [IP (puc. 10).
OHa coCTOUT U3 BXOJHOTO WITylepa 12, uepe3 KOTOPBIA OCYHIECTBIIAETCS MTOABOJ CKATOTO BO3yXa
nox pasieHuem 0,5...0,6 MIla u3 3aBoackoit mueBmocetu k I[IP. Bentunem 11 mpousBoautcs
BKJIIOYEHHUE MPUBOAA B paboty. Biaroornenurens 10 cay T A8 MOJATOTOBKH CKAaTOrO BO3AyXa M
yaJeHUs] U3 HEro BOJSHOTO KOHJAEHCATa, KOTOPBIM BBI3BIBAET KOPPO3UIO U YBEIUYHUBAET TPEHUE
Tpyumxcs aeraneil. Jlaiee nocpeacTBOM COOTBETCTBYIOLIEN PErYIMPOBKHA PENYKIIMOHHOIO Kilara-
Ha 9, mpou3BOAMTCS MpeABapUTEIbHAsI HACTPOIKa JaBJIEHUS CXKAaTOrO BO3/yXa, MOCTYIMAOLIEro K
AJIEMEHTaM MPUBOJA. DTO JaBJICHUE SIBJISIETCS HOMUHAIBHBIM U YCTaHABJIMBAETCS COIVIACHO TEXHMU-
yeckuM TpeboBaHusaM Ha JaHHbIA [1P. Macnopacnbuinrens 8 Takke yyacTBYeT B MOATOTOBKE BO3-
Jyxa 1 o0ecreyrBaeT paclbuleHHe Macia, HEOOXOJUMOro /Ul CMa3KH MepeMelaroIuXcs dJIeMeH-
TOB WCITOJTHUTEIILHOTO JIBUTATENs (MIJIMHIApA 2) U pacupenenutens 6. B kauecTBe mocieqHux mc-
MOJIB3YIOTCS T.H. 30JI0OTHUKH U Ki1anaHbl. OOBIYHO yTIpaBlIeHUE paclpeienTeIeM MIPOU3BOAUTCS OT
anekTpomarHuTa. Pacnpenenurenu ciyxar A mepepacipeneieHusl MOTOKOB paboyero Ttena, B
JTAHHOM CJIy4ae C)KaToro BO3JlyXa, B COOTBETCTBUU C YIPABISAIOLICH MpOorpaMMoil U TpeOOBaHUSIMU
TEXHOJIOTMYECKOI0 Ipolecca.
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Puc. 10 — TunoBas cxema MHEBMOIIPUBOIA

CornacHo cxeme, n300pakeHHO# Ha pucyHke 10, nepemenienue nmopiias 1 Ha mar S mpowuc-
XOJIUT BIPABO BMECTE CO MTOKOM 3, pykoit 4 u Y3 5. [lpoccens 7 CIyKUT IJisi PETYIHUPOBKH CKOPO-
CTH MepEeMEIECHH MOABIKHBIX YaCTeH TBUTATEISL.

K uncity OCHOBHBIX MapaMeTpoB, XapaKTePHU3YIOMIUX THEBMOABHIATENb, OTHOCITCS: 3 dek-
THBHAs TLJIOMIAb MMOPIIHS B pabodel (mopirHeBoi) F1 1 BeIxyonHo#M F, (INTOKOBOM) MOJIOCTAX; pa-
Oounit X0 HOPIIHS S; TEeKyIas KOOpAWHATA X; CKOPOCThb V U YCKOPEHHUE a IOpILIHSA; Macca My Uc-
HOJHUTENILHOTO yCTpoiicTBa (Hamp., pyku [1P); naBneHue Bo3nyxa B paboueil p1 U BBIXJIOMHOM IO-
JOTSX p2; dPQEeKTUBHBIC IUIOIMAIN CCUCHUI TPyOOnpoBoaoB Ha BXojae i u Beixoxe fp; auamerpsr
nopuss D n mroka d; qerkymas cuina Py 1 cuiia Harpy3ku (motpebHast) Py.

Jlemngpupoeanue nneemonpugooa

BBuy BEICOKMX CKOpOCTEN IBH)KEHMS TTOPIIHS THEBMO/IBUTATENs] HEOOXOAUMO OCYIIECTBIIATh
€ro TOPMOXKEHHE B KOHIIE MPSIMOTO M 00paTHOTO X0Aa. DTO MOBBIIAET TOYHOCTh MO3UIIMOHUPOBAHHUS
Y CHIJKAET TMHAMUYecKue Harpy3ku B [1P.

B nmueBmomnpuBogax [P ucnons3yroTes nBa TUNA TOPMOXKEHHUS: C TTOMOIIBIO JeMII(UPYIO-
IIUX YCTPOUCTB WJIH IyTeM ApoccenupoBanus (puc.10).

[Ipu ucnonb3zoBaHuM J1eMI(UPYIOLUUX YCTPOICTB (BHEIIHMMH yCTPOCTBAMM) TOPMOXKe-
HUE MPOUCXOANT Ha HEOOJBIIOM yJacTKe B KOHIE XO/a MPH MOAX0/E K TOUKE MO3UIIMOHUPOBAHMUS.
[Ipu wmcnonp3oBaHUU Apocceneil (ToOpMo:KeHHe PadoyMM TeJIOM) pa3rOH M TOPMOXKEHHE OCY-
IIECTBIIIETCS HA OOJBIICH YacTH X0/, YeM JIOCTUraeTcsi TpeOyeMblil 3aKOH U3MEHEHUS! KUHEMaTH-
YECKHX [TapaMeTPOB B TEUEHHE BCETO LIMKJIA JIBUKCHUS.

Tema 3.3. I'uapaB/MyecKkuii NpuBojg
Oonacmo npumenenusn, 00CMOUHCMEA U HEOOCMAMKU

Beime orMewanock, 4To 00gacTh NpUMEHEHHs TuapojBurareneit uist npusoja I1P nocra-
TOYHO BbICOKa U 3akitodaercss B 30% cepuilHO BhITycKaeMbIX cpeaHux u Tsokenbix [1P. Tlorpem-
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HOCTb TIO3ULIMOHUPOBAHMS B 3TUX MIPUBOAAX JOBOJIBHO Masia U He npeBblimaeT + 0,5 MM npu cKkopo-
ctH nuHeiHoro nepemenienus 1o 0,8...1200 mm/c. I'maponsurarenu B [1P npuMensiorcs, Kak mpa-
BUJIO, JUI IEPEHOCHBIX CTENEHEN MOJBUKHOCTH.

Cronp mMpoKoe MpUMEHEHHEe TUAPONIPUBOA B KOHCTpYKIUAX [1P oObscHsIeTCs npexae ux
JIOCTOMHCTBAMHU, TAKMMHU KaK:

— BBICOKAsl DHEPIOEMKOCTb;

— OBICTPOJICHCTBHE;

— MaJjasi ”HEPIUOHHOCTE;

— Majasi CXKMMAaeMOCTb pabouel JKUAKOCTH U 33 CYET 3TOT0 JIOCTATOYHO BBICOKAs JKECTKOCTh
CTaTUYECKUX HAIPy304YHBIX XapaKTEPUCTHK;

— Xopoliasi BO3MOYKHOCTh peau3allii aBTOMAaTHYECKOro YIPaBJIEHUS U PEryIMpPOBAHUSA
CKOpPOCTH HCIIOJIHUTEIBHBIX MEXaHU3MOB;

— HaJIe)KHOCTh pabOTHI M SKCILTyaTallUH.

Henocratku: DTu mpUBOIBI UMEIOT CIOXKHYIO KOHCTPYKLHIO, BBICOKYIO CTOMMOCTH HM3IO-
TOBJICHHSI M SKCIUTyaTalliH, a TAKXKE BO3MOXKHOCTh YT€UEK U HEOOXOUMOCTh OXJIAXKIeHHs paboueit
KHUJIKOCTH.

B runponpusonax I1P npumeHstoTces cieayronye OCHOBHbIE TUIIBI THAPOABUTATENEH, KOTO-
pble MHOTJ]a MOTYT COYETAThCS C PA3INYHBIMU KOHCTPYKIMSAMU MEXaHHMUYECKUX Iepeaay:

— JIMHEeWHbIe THIPOLMIMH/PHI C TOCTYNATEIbHBIM JBH)KEHUEM LITOKA,;

— IMOBOPOTHBIE TUPOJIBUTATENH C OTPAaHHYEHHBIM YTIIOM IIOBOPOTA;

— TUAPOMOTOPBI.

Bce anemMeHTHI THAPO- ¥ THEBMONPUBO/IOB CTAHIAPTH30BAHBI U COJIEPIKATHCS B CIIPABOYHOMN
auTeparype.

B otnmume oT mHEBMOABHTATENCH, A TUAPOABUTATENCH TIPEAYCMOTPEH OJIOK MUTAHUS, KO-
TOpbIl BXOAUT B coctaB IIP. OH comepxuT rugpoHacoc, Ipocceiu, (GuibTpbl, peryasTopsl JaBie-
HUSI U IpyrHe ycTpoiicTBa (puc. 11).

Cxema cudpoosucamensi: sn1emenmyl U NApAMempbl
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Puc. 11 — Cxema rugpoasurarens
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I'mpponsurarens [1P conepkut nopiieHs 1, MWIMHAP IBYCTOPOHHETO ACHCTBUS 2, IITOK 3 €
pPYKOI U 3aXBaTHBIM ycTpoiicTBoM 4. [Tonaya u 0TBOJ Macia BBINOIHIETCS THIPO30JI0THUKOM 5. B
COCTaB T'MJPOABUraTelNsl TAaKXKe BXOAAT MAaHOMETp 6, aKKyMyJsaTop 7, Apoccellb 8 (peryiaupyercs
CKOpOCTh NIepeMeIeHHsI BBIXOAHOTO 3BeHa — pyku I1P), ciuBHOI TpybonpoBoa 9 u 6ak 10, a Taxke
3a0opHbIiA TpyoonpoBoy 11, ruaponacoc 12, anexkTpoaBurarens 13, mpeaoxXpaHUTENIbHBIN KiianaH 14
u GuibTp 15.

K 4uciay OCHOBHBIX NapamMerpoB TUAPOJBUTATENsl OTHOCATCA: 3(PQPEKTUBHbIE IUIOIIAIH
nopiuHs B paboueit F1 u cnmuBHOU Fy momoctsix; Xxox mopmHs S; TeKyias KOOpAuHaTa X; CKOPOCTb
V u yckopenue nopuss a; Macca My pyku I11P; naBnenue macna B pabouei p1 U CIIMBHOH py 1OJIO-
cTsx; 3((GEKTHBHBIC TUIONIAN CEYCHUH TPYOONIpOBOIOB B padoueii f1 u ciauBHO# f; Marucrpansx;
auameTpsl mopiuHs D u mroka d; aBrkymas cuna Py i cuiia Harpy3ku Py

Cuna Harpy3Kku OmnpeessieTcsl aHaJOTHYHO MTHEBMOBHUTATENO 10 (opMyJie:

P,=P,.+P, £G (15)

rae P; — cymMMapHast cuiia TpEHHsI B HAITPaBJISFOLIHX

P, — cuna unepuuu, P, = mpdledt2

G — BeC BCeX MOABMKHBIX YacCTel, €CIIH UIMHJIP PAcIioNOKeH BEPTHKAIBHO. 3HAK «+» IPH
OITyCKaHWH MOPIIHS, 3HAK «—» — IIPH TIOIbEME.

JIBMOKyIIasi Cuila CKJIabIBAETCS M3 CHJIBI CONTPOTUBIICHUS U CUJIBI HATPY3KH:

P, =P, +P, (16)

rac PC — CHJIa COIIPOTHUBJICHHA MacCjia B CIIMBHOM MarucTpaiu, onpeacirsiCTCsa INpoOnu3BCACH -
€M JaBJICHUA Macjia U IJIoIaqu MOPIIHA B CIIMBHOM MOJIOCTH TUApOUIIMHApA: PC = p2 Fz.

Br160p OCHOBHBIX MapaMeTpOB TUAPOABUTATENS, IO KOTOPHIM MOKET MPOU3BOIUTCS OKOH-
YyaTeNbHBIN Moa00p Mapku u mojaenu [1P, nmpousBoauTes ciaemyromum 06pa3om.

Tema 3.4. diekTpryeckuii NPUBOJI.
Ocobennocmu, 00CMOUHCMEA U HEOOCIMAMKU

B nocnennee BpemMss B MUPOBOM M OTE€YECTBEHHOM INpakTUKe npuMeHeHus [P smektpuue-
CKUH MPHUBOJ] HAXOAUT Bce Ooubliiee NpuMeHeHne. VX He MPUMEHSIOT TOIbKO B poOoTax, mpeaHa-
3HAUEHHBIX JUIsI pabOTHI BO B3PHIBOOIIACHBIX CpeAax U JIs paboThl ¢ MalllMHAMH, OCHAIIEHHBIMU
THJIPOCUCTEMaMH, IO COOOpakeHUsIM YHU(DUKALINK.

OnexTponpuBoibl HOBbIX cepuid [IP — 3TO mpuBOABI ¢ BHICOKOMOMEHTHBIMHU JIBUTATENISIMU
MOCTOSIHHOTO TOKa, OECKOJIJIEKTOPHBIMH JBUTATENSIMH MOCTOSIHHOTO TOKA, CHJIOBBIMHU IIarOBBIMHU
JBUTATESIMU U pPeXKe aCHHXPOHHBIMU JABUTATEISIMU.

Ocob6eHHocTsAMU 31eKTporpuBo 0B [P sBisitOTCS paciMpeHHbIN 1uana3oH MajablX MOMEH-
ToB (Bcero 0 0,05 HM), noBbllieHHass MakCUMallbHas 4acToTa BpamieHus (1o 15 x 108 00/MuH),
YMEHBILIEHHAs! HHEPILS ABUTATEIed, BO3SMOXKHOCTh BCTpauBaHus B D]l 3JIEKTPOMAarHUTHBIX TOPMO-
30B U Pa3JIMYHBIX JIaTYMKOB, a TAKKE MEXAHUYECKUX U BOJIHOBBIX Iepe/ay.

OcHOBHBIE TOCTOMHCTBA IPUMEHEHNUS NIEKTponpuBoaoB B [IP cienyromue:

— KOMIIaKTHasi KOHCTPYKIIMS IBUTaTelel;

— BBICOKOE OBICTPOACHCTBHE;

— PaBHOMEPHOCTbH BpaleHHUS;

— BBICOKUI KPYTALIUI MOMEHT NPU MaKCUMaJIbHON CKOPOCTH;

— BBICOKasl CTENIeHb HaJIe)KHOCTH;

— IIUPOKUH JUana3oH PeryJupoBaHUs MO CKOPOCTH M NMO3ULMOHUPOBAHMIO, & TAKXKE U3Me-
HEHUIO MOMEHTOB Harpy3Ku;

— BO3MOXKHOCTB JJTUTEIILHON pabOThl B 3aTOPMOXKEHHOM PEXKHUME;
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— BBICOKAsl TOYHOCTh CpalaThIBaHUsS, KOTOpas OOECreYrBaeTCs MpPUMEHEHUEM ITU(POBOM
I/I3MepI/ITeJIBHOI71 CUCTCMBI U BLICOKOTOYHBIX UMITYJIbCHBIX TATYHUKOB,

— B3aMMO3aMEHSIEMOCTbh JIBUTATEIICH;

— KOMIIaKTHas! KOHCTPYKIIHS pa3IMYHbBIX TpeoOpa3oBarTeeii;

— HU3KHUI YPOBEHB IIyMa U BUOPAIMH U JIOCTYITHOCTD JICKTPOIHEPTUH.

Henocratku npumenenus siexktponpuBoioB B [1P cnemyrommue:

— OrpaHUYEHHOE UCMOJIb30BaHUE BO B3PHIBOOMACHBIX Cpeaax;

— 3aBUCHUMOCTH CKOPOCTH BBIXOJHOI'O 3B€HA OT BHEUIHEH , YTO MPUBOAUT K HEOOXOIMMOCTH
CO3/IaHUSI TOTIOJHUTEIbHBIX KOHTYPOB PETYIUPOBAHUS TPUBO/IA;

— HAJIMYME TOTIOTHUTEILHOW KHHEMATHYECKOM e MEXITY JJICKTPOIBUTATENIeM U pabounM
opradom [1P.

DynKyuOHAIbHA CXeMa ITIEKMPONPUEOOa

DnektponpuBoa coBpemenHoro 1P npeacrariser coboit KOMITJIEKC MPUBOIOB, KAXIABIA U3
KOTOPBIX YIPABJISET OTIACIBHON CTENCHBIO MOJABMKHOCTH. PaccMOTpUM HA mpuMepe dISKTPOIPH-
BoaHoro [P momenu HAS05/06 (dupma GAA, I'epmanus) Hanbosiee pacpocTpaHeHHYIO (yHKIIHO-
HalbHYIO cxemy (Puc. 12).

| D1 | 01
| CII1 |
|| 1IPIT1 |
| < YV |< :
| |
|
[BgY S |
r--—-——m—""T™""-—--"""""""""""=""=>="—"">""7""""="""="""="""=""7"""">"""™"= _i
| D116 | 06
| CII6 |
\| LIPII6 |
| | IV |< i
|
I |

Puc. 12 — @yHkiuoHanbHasi cxema yIpaBlIeHUs 2JIEKTPOMEXaHUYECKOTo po0oTa MOIETH
HdS05/06.

Hannsplii [IP o6nagaeT mecTbio CTENEHsAMHU HMOJBM)KHOCTH, 0003HAYEHHBIMHU Ha CXeMe Kak
0;...06. Bce mects anexrponpuBonoB (DI11...9116) ympaBistorcss OT 00IIET0 EHTPATLHOTO BHI-
qrcIuTeNbHOTO yeTpoiictBa (L[BuY) cuctemsl nporpammuoro ynpasnenus (CITY) ITP. Lentpanb-
HO€ BBIUYHCIUTEIBHOE YCTPOWCTBO BBIJAET CHUTHAIBI HAa LUQPOBBIE PETYIATOPHI IMOJOXKEHHUS
(ITPII1....IIPI16) otaenbHBIX MpHUBOAOB. LlMdpoBbIE pPEeryasTOphI MOJIOKEHUS YHPABISIOT CEPBO-
npuBogamu (CII1...CII6) B coorBeTcTBUU ¢ curHanamu [[BuY u gatuauxoB yriua (1Y), Hanpumep,
KOJIOBBIX JIATYMKOB YTJa ¢ (POTODIEKTPUUECKUM MIPeoOpa3oBaHUEM.

Tema 3.5 CepBonpusos.
OpanM 13 HauboJee CIOXKHBIX U OTBETCTBEHHBIX DJIEMEHTOB B dJeKTponpuBogHoM [P siB-

nsiercs cepBonpuBo (CIT).
OyHkuroHanbHas cxema cepBonpuBoaa [P npusenena Ha puc. 13.
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CEPBOIIPHBO/]
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Puc. 13 — ®yukunoHaibpHas cxema ceponpuBoza [1P.

JlaHHas cxema MpejacTaBisgeT COOON aHaJIOroBO-IM(POBYI CHCTEMY aBTOMATHYECKOTO
yIpaBJEHUs, B KOTOPOH COUYETAIOTCS IPEUMYIECTBA KOMOMHUPOBAHHON aHAJIOIOBOI CUCTEMBI, pa-
OoTaromel Mo MPUHIUIYY TPEXKOHTYPHOH CHCTEMBbl NOJYUHEHHOI'O PEryJIMpOBaHUs, C JOCTOUH-
CTBaMHU IU(PPOBON CHCTEMBI (BBICOKAS TOYHOCTH U yJJOOCTBO IPOTPAMMHUPOBAHHS).

[TepBsiii kOHTYp 0Opa3zoBan nBurateneM (M) ¢ mpeobpaszoBarenem (IIP) u perynstopom To-
ka (PT). Bo BTopoit koutyp BxoasaT natuuk ckopoctu ([C) u perymnstop ckopoctu (PC). B coctas
TPEThEro KOHTYpPa JOMOJIHUTENBHO BXOJAT AaTyuK yria (YY) u nuudpoBoil perynsarop moioxeHus
(LIPTD).

B kauecTBe peryisTopoB ckopocTd U Toka B [IP yare Bcero Mcrnosb3yroTcsi aHaJIOTOBbIE, a
B IOCTIeTHEE BpeMs — M U (POBBIE, OTIEPAIIIOHHBIE YCHIIUTENN C TIOMOIIBIO0 KOTOPBIX JIETKO peatu-
3yeTcs MIPaKTUUYECKH J1I000i TpeOyeMblii 3aKOH yrnpaBieHus. JlaTdMK CKOPOCTH TaKKe MOYKET ObITh
KaK aHAJIOTOBBIM, TaK U IU(POBBIM.

B psane ciaydyaeB npuMeHEHME JaTYMKa CKOPOCTH HE TpedyeTcs, T.K. CUTHaJI 00 U3MEHEHUH
CKOpPOCTH MOXET OBITh BBIUMCIEH B mUdpoBoM peryisitope nonoxkenus (L[PIT) myrem muddepen-
LIUPOBaHMs CUTHaNa ¢ faTuuka yria (1Y)

Taxum 06pazom aHanu3 PyHKIMOHAIBHBIX CXEM, IPUBEIEHHBIX Ha puc.16 u puc. 17, noka-
3BIBAET, YTO HE3aBUCHUMO OT KOHKPETHOM cXxeMmbl 3iekTponpuson I1P coctout u3 crienyromux ane-
MEHTOB:

— MCIIOJTHUTEIBHOI O 3JIEeMEHTA (JBUraTens);

— mpeoOpa3oBaTes;

— PEryisaTOpOB TOKA, CKOPOCTH U YIJIa;

— ¥ JaTYMKOB OOpaTHOM CBA3M 110 TOKY, CKOPOCTH U YTIIy.

CoBpeMeHHbIE TEHJIEHIIMH PAa3BUTHUS POOOTOTEXHUKH TAaKOBBI, YTO MO3BOJIAIOT BBITYCKATh
CEPBOIIPHUBO/IbI, KOTOPhIE KOHCTPYKTUBHO OOBEIUHSIOT JBHMraTelb, IPeoOpa3oBarTeib, JaTUUKU U
PETYJIATOPHI CKOPOCTH U TOKA.
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4.3. JlabopaTopHbie padoThI
VY4eOHBIM IITAaHOM HE MTPEAYCMOTPEHO.

4.4. IlpakTHyecKune 3aHATHS

Buo
3aHAMUS 8 UH-
Homep pazoe- Haumenoeanue mem MmepaKmueHoil,
M aa ££uu- NA6OpamopHvIX 3aHAMUL Obven aimueuoﬁ,
wn nauHbl (uac.) UHHOGAUUOHHO
ghopmax,
(uac.)
1 3. H3ydeHue coctaBa U XapaKTEpUCTHK poOo- 1 Ppa3bop KOHKPETHBIX
ta PASCAL DELTA 1-3X-USB+ cutyanmii 2 gac.)
2 3. H3ydenue mnporpammbl yrpaeieHusi Po- 2 Pa30b0p KOHKPETHBIX
6012014, v1.0b po6ora PASCAL DELTA curyauuii (1 4ac.)
1-3X-USB+
3 3. Pa3paboTka yrmpasisitomniei mporpaMmmsl A 3 pa3bOp KOHKPETHBIX
poGora PASCAL DELTA 1-3X-USB+ curyaunuii (1 4ac.)
4 3. W3ydeHue coctaBa U XapaKTEpUCTHK poOo- 1 pa3bOp KOHKPETHBIX
ta PASCAL SCARA-VECTOR 1-4X-USB cnryauuii (1 vac.)
5 3. W3ydyenue mnporpammel ymnpasieHusi Po- 2 pa3bOp KOHKPETHBIX
6012014, v1.0b poGora PASCAL SCARA- curyauuii (1 4ac.)
VECTOR 1-4X-USB
6 3. Pa3paboTka ynpasistomiell mporpaMMsbl JUist 2 Pa300p KOHKPETHBIX
POBOTA PASCAL SCARA-VECTOR 1- cnryauuii (1 uac.)
4X-USB
7 3. W3ydeHue coctaBa U XapaKTEpUCTHK poOo- 1 pa3bop KOHKPETHBIX
ta PASCAL OMEGA 1-3(5)X+ curyaumii (1 gac.)
8 3. W3ydyenue mnporpammel ymopasieHusi Po- 2 pa3bOp KOHKPETHBIX
6012014, v1.0b poGota PASCAL OMEGA curyauuii (1 4ac.)
1-3(5)X+
9 3. Pa3paboTka ympasJisrolei mporpamMMsbl JUIst 3 Pa300p KOHKPETHBIX
POBOTA PASCAL OMEGA 1-3(5)X+ cutyauuit (1 vac.)
HUTOro 17 10

4.5. KoHTpOJIbHbIE MEPONIPUATHSA: KYPCOBOIi MPOeKT (KypcoBasi padoTa), KOHTPOJIbHAasA

padora, PI'P, pedepar

Y4eOHBIM IJITAaHOM HE TTPETYCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIIATIIMHBI K ®OPMHUPYEMbBIM B HUX

KOMIIETEHHUAM U OINEHKE PE3YJIBTATOB OCBOEHUA JUCIIUITJIMHbI

Komnemenuyuu Komnemenuyuu x tep uac Buo Ouenka
Komn. YUeOHbIX 3aHAMUIL | Pe3yIbMAamos

Kon-60
Ne, naumenosanue yacoe
pazoenoe OucyunIuHbl OIlIK

2
1 2 3 4 5 6 7
1. BBenenue. OCHOBHBIE MOHSTUS U 15 + 1 24 JIk,CP 3auer
OIpeeeHUs
2. Knaccudukanust MpOMBIIIICHHBIX 20 + 1 29 JIk,CP 3auer
po6oTOB
3. IlpuBOIBI TPOMBIIIIICHHBIX POOOTOB 37 + 1 95 JIk, 113,CP 3ager
6cezo uacos 72 72 1 72
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6. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS IJIA
CAMOCTOATEJBHOU PABOTbHI OBYYHAIOIIUXCA 11O AUCHUITJIMHE

OcHOBBI pOOOTOTEXHHUKH [ DNEeKTpOHHBIN pecypc]: yueb. mocodue / C.A. Kynpssues u np. -
Hwxuauit Hoeropon : HI'TY, 2010. — 203c., ctp.1-200.
http://ecat.brstu.ru/catalog/Pecypcb1%20cB000aH0r0%20m0ctyna/Kynpsasies%20C.A.OcHoBb1%20

poboroTexHUKHu.%20Yu.nocodue.2010.pdf

7. MIEPEYEHb OCHOBHOM U JOMOJHUTEJIBHOM JIUTEPATYPBI,

HEOBXOJUMOM JIJIsI OCBOEHUSA TUCIATLINHBI

Bud Konuuecmeo
Ne Haumenoeanue uzoanus 3azﬂ_ Ksennnapos | Qbecneuen-
= 6 Oubnuome- HOCMB,
musn Ke, (9K3./ uen.)
mT.
1 2 3 4 5

OcHoBHas1 JInTEpaTypa

1. OCHOBBI POOOTOTEXHHKH [ DNEKTPOHHBIN pecypc]: yued. mocobue | JIk, I13 OP 1
/ C.A. Kynpssues u ap. - Huwkuuit Hoeropon : HI'TY, 2010. —
203c.
http://ecat.brstu.ru/catalog/Pecypcnr%20cBob0oanoro%20mocrymna
[KynpsBiieB%20C.A.OcuoBb1%20poboToTexHUKH. %20Y4.110c00
1e.2010.pdf

JlonoJiHUTe/IbHAA JTUTEpATypa

2. Po6or PASCAL DELTA 1-3X-USB+. Cdepuueckas cucrema 13 OP 1
koopauHaT. Yueonoe nocobue 1.10 / OO0 «Ypanbckue CTaHKI»
r.Yensbunck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-
delta.html

3. Po6or PASCAL OMEGA 1-(5)X+. IlpsmoyroneHas cucrema 113 OP 1
koopauHaT. YuebHoe mocodue 1.10 / OO0 HIII «Texuuveckue
cucrteMsl [TPO®Dy r.Yensaouuck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-
robot-omega.html

4. CAY  HccrnemoBaTenbCKUi  y4eOHBIH  pOOOT-MAHHITYISTOP 13 OP 1
PASKAL SCARA-VECTOR 1-4X-USB. lummaapudeckas CH-
creMa koopauHat. Yuebnoe nocobue 1.10 / OO0 HIIII «Texuu-
yeckue cucteMsl [IPO®y» r.YUemaouuck, 2015 - 45 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-
vector.html

8. IIEPEYEHDb PECYPCOB NHO®POPMAIINMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX IJIA
OCBOEHUSA JUCHUITIJIUHBI

1. DnexkTpoHHBIN KaTanor oudnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P?21

DBN=BOOK&S21CNR=&7211D=.

2. DnextpoHHas 6ubnuoreka bpl'yY
http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-OUOIMOTEeUHAs CUCTeMa «Y HUBEpCUTETCKasi Onbiamoreka onliney
http://biblioclub.ru .

4. DnexTpoHHO-O0MOmMoTeyHas cuctema «M3aarenscTBo «Jlanby»

http://e.lanbook.com .

5. Uudopmanmonnas cucrema "EnnHoe okHO JocTyma kK 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru .
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http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Кудрявцев%20С.А.Основы%20робототехники.%20Уч.пособие.2010
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Кудрявцев%20С.А.Основы%20робототехники.%20Уч.пособие.2010
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Кудрявцев%20С.А.Основы%20робототехники.%20Уч.пособие.2010
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Кудрявцев%20С.А.Основы%20робототехники.%20Уч.пособие.2010
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Кудрявцев%20С.А.Основы%20робототехники.%20Уч.пособие.2010
http://pskl.pro/products/robototehnika-i-mehatronika/robot-delta.html
http://pskl.pro/products/robototehnika-i-mehatronika/robot-delta.html
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-robot-omega.html
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-robot-omega.html
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-vector.html
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-vector.html
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/

6. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas napopmanmonnas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HartmonanbHas snextpoHHas 6ubiaorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOIWYECKUE VKA3AHUS IS OBYYAIOIIMXCS MO OCBOEHHWIO
TACIHATITAHBI

9.1. MeToanuyecKue YKa3aHus NJjsd oﬁyqammnxm IO BBIMMOJTHEHUIO IPAKTUYIECKUX paﬁoT

IIpakTHyeckas padora Ne 1
Hsyuenue cocrasa u xapakrepuctuk podora PASCAL DELTA 1-3X-USB+.

[{enb paboOTHI:
N3yuuts coctaB u xapakrepuctuku pobora PASCAL DELTA 1-3X-USB+.
Buj 3aHsATHS B MHTEPAKTUBHOM, aKTUBHOM (hOpMeE: BBIINOJHHUTH 3aJaHKE U O3HAKOMUTHCS C COCTa-
BOM U XapaKTEPUCTUKAMHU.
3ajaHue:

1. U3yuuth cocTaB 3BeHbEB U 000pYIOBaHUs POOOTA.

2. W3yunTh XapakTepuCcTUKH poOoTa.

ITopsimoK BBEIIOJTHEHHS:

Ha ocHoBanuu npenctaBieHHOr0 poOOTa ONpPEIeIUTh COCTaB 3BEHbEB, MX (YHKIUH, a TaK-
K€ COCTaB 00OpYyIOBaHUS IS TaHHOTO poOoTa. M3ydnTh M omucaTh XapakTEPUCTUKH POOOTa, €ro
(b yHKIIMOHATbHBIE BO3MOXKHOCTH.

dopma 0TYETHOCTH:
Otyer mo jpabopaTopHON padOTE, CKPEIUICHHBIA TUTYJIbHBIM JHUCTOM. OTYET JODKEH COIEpPKaTh
Ha3BaHUE PabOTHI, 11eJIb, 3a/IaHUE U PE3YJIbTAT BBITIOJHECHUS 3a/IaHUsI.

3aJaHus IS CAMOCTOSITEIbHOM paOOThI:

W3y4uTh OCHOBHBIE XaPAKTEPUCTUKH U COCTAB POOOTOB-MaHHUITYIISITOPOB.

PexoMeHIaIMy IO BEITOJHEHUIO 3aJaHUHM U IIOJTOTOBKE K MPAKTHYECKOMY 3aHATHIO
O3HAKOMHUTBCS C TEOPETHUYECCKHM MAaTEpPHAIOM, IPEACTABICHHBIM B TIEPBOM pasjeiie JTaHHON
JTUCIUILIMHBL U y4eOHOM TTOCOOHH.

OcHoBHast TuTEpaTypa

1. OcHoBBI pOOOTOTEXHUKH [DNEKTPOHHBIN pecypc]: yael. mocobue / C.A. KynpsBues u np. -
Hwxuuit Hosropon : HI'TVY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcri%20cBoboaa0r0%20moctyna/Kyapsasies%20C.A.OcHOBEI
%_20pobotorexHuku.%20Yy.mocobue.2010.pdf

JlononHuTENpHAS IUTEPATYypa

1. Po6or PASCAL DELTA 1-3X-USB+. Cdepuueckas cucrema KoopAMHAT. YueOHOe mocobue
1.10 / OO0 «Ypanbckue crankmy» r.Uensounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-delta.html

KoHTpOJabHBIE BOIPOCH! JJI CAaMOIIPOBEPKH

Yro Takoe pob6ot?

Yro Takoe MaHUTTYASTOP?

Kaxkue 3BeHbs BXOAAT B cocTaB pobora?
HasBath ocHOBHBIE XapaKTepUCTUKH poOoTa?

NS

IIpakTuyeckas padora Ne 2
H3yuenune nporpammsl viipasienus Po6o12014, v1.0b po6ora PASCAL DELTA 1-3X-USB+
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[lenb paOoTshI:
N3yuuts nporpammy ynpaeienus Po6o12014, v1.0b po6ora PASCAL DELTA 1-3X-USB+.

Buj 3aHATHS B MHTEPAKTUBHOW, aKTUBHON OpMeE: BBIINOJIHUTH 33JaHHE U O3HAKOMHTHCS C MIPO-
TPAMMOM.
3ajaHue:

N3yuuTh pekUMBI pabOTHI U (PYHKIIMOHAJ MIPOTPAMMBI.

ITopsimoK BEIIOJHCHHS:

Ha ocHOBaHMM TIpeACTaBICHHONW MPOrpaMMbl YIIpaBiICHUS poOOTa M3Y4YUTh (DYHKIIMOHAIb-
HBIC BOBMOXHOCTH M PEKUMBI paOOTHI.
dopma OTYECTHOCTH:

Otuer no abopaTtopHOil paboTe, CKPEIICHHBIH TUTYIBHBIM JTUCTOM. OTYET JOJDKEH COAepiKaTh
Ha3BaHHUE PaOOTHI, 1EITb, 33JaHUE U PE3YJIbTAT BHITIOJHEHUS 3aJaHHUS.

3aadus UL CAMOCTOSATEILHOM pa0OThL:

N3yunTh QyHKIIMOHAIBHBIE BO3MOKHOCTH U PEXUMBI pabOTHI IPOTPaMMBbI yIIPABICHHSL.

PexoMenanny 1o BEINOIHEHUIO 33JIaHUI M HOATNOTOBKE K MPAKTUYECKOMY 3aHATUIO
O3HaKOMUTBCS C TEOPETHYECKUM MaTepHUaJIOM, IPEACTaBICHHBIM BO BTOPOM pa3jelie JaHHOU
JTUCITUTUIMHBL U y9eOHOM TTOCOOHH.

OcHoBHast TuTEpaTypa

1. OcHOBBI poOOTOTEXHHUKH [ DNIEKTPOHHBIN pecypc]: yued. mocodue / C.A. KynpsiBues u ap. -
Hwxnuit Hosropon : HI'TY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcri%20cBoboan0oro0%20mocryna/Kyapsasies%20C.A.OcHOBEI
%20pobororexHuku.%20Yu.mocooue.2010.pdf.

JlononHuTenpHas IMTeparypa

1. Po6or PASCAL DELTA 1-3X-USB+. Cdepuueckas cuctema KoopJauHaTr. YdeOHOe mocodue
1.10 / OO0 «Ypanbckue crankmy» r.Uemsounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-delta.html

KoHTpoabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

1.Yt0 Takoe mporpaMma ymnpasieHus podota?

2.YUto Takoe cucTema ympaBiieHus: poooTa?

3.Kakue pexumbl paboTbl UIMEET MporpaMma yrpaBieHus?

4.Ha3BaTh (pyHKIMOHAIbHBIE BO3MOKHOCTH ITPOTPAMMBbI YIIPABIICHUS?

IIpakTHyeckas padoora Ne 3

PaspaboTtka ynpasagromeii nporpamMmsl it podora PASCAL DELTA 1-3X-USB+
[{enb paGoTHI:

Pazpabotarts nporpamMmy ynpasnenus uist pooora PASCAL DELTA 1-3X-USB+.
Bun 3aHATHS B MHTEPAKTUBHOMW, aKTUBHOW (DOpME: BBITIONHUTH 33IaHUE U 0O3HAKOMHTHCS C TIPO-
IPAMMOM.
3amaHmue:

B cooTBercTBUU C 3aAaHMEM, TIONyYEHHBIM OT MPernoaBaTelis pa3padoTaTh MporpaMmy.

[Tops/10K BBIMOJIHEHUS:
N3yauTh 361K TporpaMmMupoBanusi G-Koz.
CocTaBuTh IpOrpaMMy yIpaBlIeHHSL.
CocTaBuTh HUKJIOrpaMMy paboThl podoTa.
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dopma oTUETHOCTH:

Otyer mo J1abopaTopHON pabOTe, CKPEIUICHHBI TUTYJIBHBIM JUCTOM. OTYET NOKEH CO-
ACPIKaTh Ha3BaHUC paGOTLI, LCJIb, 3aaHNUC U PC3YJIbTAT BBIIIOJIHCHUA 3a1aHU.

3aadus Ul CAMOCTOSATEILHOM pa0OThL:

B cooTBercTBUU C 3aHaHHEM, TIOTyYEHHBIM OT MPETOoaBaTelis pa3padoTaTh MporpaMmy.

PexoMennanuy no BBITOJIHEHUIO 3aJaHUH ¥ NOJTOTOBKE K IPAKTHYESCKOMY 3aHSITHUIO
O3HAaKOMUTBCSI C TEOPETUYECKUM MaTEepUalioM, IPEJACTABICHHBIM BO BTOPOM pasjielie JaHHOU
JTUCITUTUIMHBL U y4eOHOM TTOCOOHH.

OcHoBHast TuTeparypa
1. OcHoBBI pOOOTOTEXHHUKH [ DIEKTPOHHBINA pecypc]: yuaed. mocodue / C.A. KynpsBues u np. -
Huxnauit Hosropon : HI'TY, 2010. — 203c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBo60aa0r0%20n0ctyna/Kynpspies%20C.A.OcHOBbI
%20poboTorexanku.%20Y4a.mocodue.2010.pdf

JlononHuTenpHas IMuTeEpaTypa
1. Po6or PASCAL DELTA 1-3X-USB+. Cdepuueckas cuctema KoopJauHaT. YdyeOHOe mocodue
1.10 / OO0 «Ypanbckue crankm» r.Uemsounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-delta.html

KoHTpoasHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.HasBarte koman sl s36ika G-xox.

2.Yto Takoe alroputMm?

3.00bsCHUTH HHUKJIOrpaMMy paboTsl pobdoTa?

4.Ha3BaTh criocoObI MOBBIIEHHUE TOYHOCTH TIO3UIIMOHUPOBAHUS POOOTA.

IIpakTHyeckas padora Ne 4
Hsyuenne cocraBa u xapakrepuctuk podbora PASCAL SCARA-VECTOR 1-4X-USB.

[{enb paGoTHI:
N3yuuts coctaB u xapakrepuctuku podora PASCAL SCARA-VECTOR 1-4X-USB.
By 3aHATHS B MHTEPAKTUBHOM, AKTUBHOM (DOpME: BBIIOJHUTH 33JaHHUE M O3HAKOMUTHCS C COCTa-
BOM H XapaKTepUCTUKAMHU.
3ajaHue:

1. M3yuuth cocTaB 3BeHBEB U 000pyI0BaHUS POOOTAa.

2. W3yunTh XapakTepuCcTUKH poOoTa.

ITopsimoK BBEITOJTHEHHS:

Ha ocHoBanuu npencTaBieHHOTO poOOTa ONPENEIUTh COCTaB 3BEHbEB, UX (YHKIUH, a TaK-
K€ COCTaB 00OpYAOBaHUS JJIA JAaHHOTO poOoTta. M3yuuTs U onucath XapakTepUCTUKU poOOTa, €ro
(GyHKIIMOHATbHBIE BOZMOYKHOCTH.

Popma OTYETHOCTH:
Otuer mo nabopaTopHO pabOTE, CKPETUICHHBIA TUTYJIbHBIM JHCTOM. OTYET JODKEH COIEpPKaTh
Ha3BaHHEe PabOTHI, eI, 3aHUE U PE3YyJIbTAT BHITIOTHEHUS 3aaHHUS.

3agaHus I8 CaMOCTOSITSIbHON Da6OTLII

HSy‘II/ITL OCHOBHBIC XapaKTCPUCTHUKU U COCTAB p06OTOB-MaHI/IHy'J'I$ITOpOB.

PeKOMeHI[aIII/II/I 1O BBIITOJHCHUIO SaﬂaHHI\/'I U TIOATOTOBKE K ITPAKTHYCCKOMY 3aHATHUIO
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O3HaKOMUTBCA C TEOPETUYECKUM MAaTEPHUAIOM, IPEACTABICHHBIM B IEPBOM pas3leie JaHHOU
JTUCITUTUIMHBL U y4eOHOM TTOCOOHH.

OcHoBHast TuTeparypa

1. OcHoBBI pOOOTOTEXHHUKH [ DIEKTPOHHBIN pecypc]: yuaed. mocodue / C.A. KynpsBues u np. -
Huxnauit Hosropon : HI'TY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcrei%20cBo60oaH0r0%20mocryna/KynpsasiieB%20C.A.OcHOBEI
%20pob6otorexHnkn.%20¥Y4.mocooue.2010.pdf.

JloToTHUTEIbHAS TUTEpATypa

1. CAY HUccnenoBarensckuii yuebnsiii podor-manumnyiasitop PASKAL SCARA-VECTOR 1-4X-
USB. [umuuapudeckas cuctema KoopauHat. Yueonoe mocodue 1.10 / OO0 HIII «Texauueckue
cucreMsl [TIPOD» r.Uenabuuck, 2015 - 45 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-vector.html

KoHTpoIbHBIE BOIPOCHI JIUIS CAMOIIPOBEPKH

1.Yrto Takoe po6oT?

2.Yto Takoe MaHUTTYJSTOP?

3.Kakue 3BeHbs1 BXOJAT B cOCTaB poboTa?
4.Ha3BaTh OCHOBHBIC XapaKTEPUCTHKH poOoTa?

IIpakTH4yeckas padora Ne 5
U3zyuenne mporpaMmsl yapasieHus Po6or2014, v1.0b po6ora PASCAL SCARA-VECTOR 1-4X-
USB

[{enb pabOTHI:
W3yuuth mporpammy ympasienuss Po6o12014, v1.0b pooora PASCAL SCARA-VECTOR 1-4X-

USB.
By 3aHsATHS B MHTEPAaKTUBHOMN, aKTUBHOU (hOpME: BBIMIOJHUTD 3a/IaHUE U O3HAKOMUTHCS C TIPO-
TpaMMOH.
3ajanue:
N3yuuTth peskxuMbl paboThl U (QYHKIIHOHAI TPOTPAMMBL.

ITopsA10K BBIOIHEHHUS:

Ha ocHoBaHMM mpecTaBlIeHHON IpOorpaMMbl yIpaBieHUsS poOOTa M3Y4YUTh (YHKIIMOHATIb-
HbI€ BO3MOXXHOCTH U PEXKUMBI pabOTHI.
PopMa OTYETHOCTH:

Ortuer mo jpabopaTopHOM pabOTE, CKPEIUICHHBIH TUTYJIbHBIM JHUCTOM. OTYET JODKEH COJIEpKaTh
Ha3BaHME PabOTHI, 11eIb, 33JaHUE U PE3YyJIbTAT BHITIOTHEHUS 3aJaHusl.

3agaHus I CaMOCTOSITSIbHON Da6OTLII

I/I3y‘{I/ITB (I)YHKLII/IOHaJ'IBHLIe BO3MOXHOCTH U PCIKHUMBI pa6OTI:>I IMporpaMMhbl YIipaBJICHUS.

PexomeHanum no BhIMOJIHEHHIO 33/IaHUN U TOATOTOBKE K MPAKTHYECKOMY 3aHITHIO
O3HaKOMUTBCA C TEOPETHYECKUM MaTepuajioM, MPEACTaBICHHBIM BO BTOPOM pasjeiie JaHHOU
JTUCITUTLIMHBL U y4eOHOM TTOCOOHH.

OcHoBHasl TuTepaTypa

1. OcHOBBI poOOTOTEXHHUKH [ DNEKTPOHHBIN pecypc]: yued. mocodue / C.A. KynpsiBues u nip. -
Hwuxnanit Hosropon : HI'TY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcri%20cBobo1H0r0%2010ctyna/Kynpsasiie%20C.A.OcHOBbI
%20poboToTexHnkn.%20Yu.mocodue.2010.pdf.

JlononHuTENRHAS IUTEPATYpa
1. CAY HUccnenoBarensckuil yuebnsiit podor-manunyiastop PASKAL SCARA-VECTOR 1-4X-
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USB. [umuuapudeckas cucrtemMa KoopauHaT. YueoHnoe mocodue 1.10 / OO0 HIIIT «Texuuueckue
cucremsbl [IPO®y r.Yensgouuck, 2015 - 45 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-vector.html

KoHTpoIbHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.YTo Takoe nporpamma ympasiieHus pooora?

2.Yrto Takoe cucrema ympasieHHus podoTa?

3.Kakue pexumbl pabOThl UMEET MPOrpaMMa yrpaBIeHUs?

4.Ha3BaTh QyHKIHOHATHHBIE BO3MOKHOCTH IIPOTPAMMEI YIIPABIICHUS?

IIpakTuyeckas padora Ne 6
Paspaborka vmpasasgronteii oporpamMmbl it pobora PASCAL SCARA-VECTOR 1-4X-

USB
[lenb paGoTHI:

Pa3paborats nporpammy ynpasnenus ais pooora PASCAL SCARA-VECTOR 1-4X-USB.
Bun 3aHATHS B UHTEPAaKTUBHOMN, aKTUBHOW (hOpMe: BBINIOJHUTH 33JaHUE U O3HAKOMHTHCS C IIPO-
IPaMMOM.
3agaHue:

B cooTBercTBHU C 33aaHHEM, TIOJyYEHHBIM OT MPETOIaBaTelis pa3padoTaTh MPorpaMmy.

ITopsimoK BBEIIOJTHEHHS:
N3yunts a3b1k nporpammupoBanust G-Kko/.
CocraBuUTh MPOrpaMMy yIpaBJICHHUS.
CocTaBuTh HUKJIOrpaMMy paboTsl podoTa.

DopmMa OTYESTHOCTH:

Otuer mo nabopaTopHOi paboTe, CKPEIICHHBIH TUTYJIbHBIM JUCTOM. OTYET NOJKEH COo-
JepKaTh Ha3BaHUE paOOTHI, 11eJIb, 3a/IaHUE U PE3YJIbTAT BBHITIOJHEHUS 3aaHHUS.

3aauus U1 CaMOCTOATEIBHON Pa0OTHI:

B cooTBeTcTBUM € 3a1aHNEM, TOTYYEHHBIM OT MPENoAaBaTes pa3padoTaTh IPOrpamMmy.

PexoMennanmu no BBITOJHEHUIO 3aJaHUH M NOJTOTOBKE K IPAKTHYECKOMY 3aHSITHIO
O3HaKOMUTBCA C TEOPETUUYECKUM MaTepUalioM, MPEACTaBICHHBIM BO BTOPOM pa3jeiie JaHHOU
JTUCHUTITMHBI U Y4€OHOM TTOCOOUH.

OcHoBHast TuTepaTypa
1. OcHoBBI poOOTOTEXHUKH [ DNEKTPOHHBIN pecypc]: yueb. mocobue / C.A. KynpsiBues u ap. -
Hwuxnauit Hosropon : HI'TY, 2010. — 203c.
http://ecat.brstu.ru/catalog/Pecypcrsi%20cBo60oaH0r0%20mocryna/KyapsasiieB%20C.A.OcHOBEI
%_20pobororexuuku.%20Yu.mocooue.2010.pdf

JlononHuTENRHAS IUTEPATYypa
1. CAY HccnenoBarenbckuil yuebnsiii podor-manunyiastop PASKAL SCARA-VECTOR 1-4X-
USB. [ummuapudeckas cucrtemMa KoopauHaT. Yueonoe mocodue 1.10 / OO0 HIII «Texuuueckue
cucteMsl [IPODy r.Yensounck, 2015 - 45 c.
http://pskl.pro/products/robototehnika-i-mehatronika/robot-scara-vector.html

KOHTDOJ'H)HI)Ie BOIMIPOCHI 1JI1 CaMOIIPOBEPKH

1.Ha3Bath koMaH bl si3b1Ka G-KOJI.
2.YTo Takoe alropurMm?
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3.00bsICHUTH ITUKIIOTpaMMy paboThl poboTa?
4.Ha3Batp criocoOBbI MOBBIIICHHE TOYHOCTH MTO3UIIMOHUPOBAHUS poOoTa.

IIpakTHyeckas padora Ne 7
H3yuenue cocrasa u xapakrepuctuk podbora PASCAL OMEGA 1-3(5)X+.

[{enb paboOTHI:
N3yuuts coctaB u xapakrepuctuku pooora PASCAL OMEGA 1-3(5)X+.
Buj 3aHsATHS B MHTEPAaKTUBHOM, aKTUBHOM (hOpME: BBINOJHHMTH 33JaHUEC U O3HAKOMUTHCS C COCTa-
BOM U XapaKTEPUCTUKAMHU.
3ajaHue:

1.M3yuuTh cOCTaB 3B€HLEB U 000PYI0BaHUS pOOOTA.

2.M3yuuTh XapaKkTEpPUCTHKU poOoTa.

ITopsimoK BEIIOJHCHHS:

Ha ocHoBaHuuM mpeacTaBIeHHOTO poOOTa ONMPEEIUTh COCTAB 3BEHBEB, MX (DYHKIIMH, a TaK-
KE COCTaB 00OPYyIOBaHUS IS TaHHOTO poOoTa. M3yunTh M onmucarh XapakKTepUCTHKU poOOTa, ero
(GYHKIIMOHATIBHBIE BO3MOXKHOCTH.

dopma 0TYETHOCTH:
Ortuer mo jpabopaTopHON padOTE, CKPEIUICHHBIA TUTYJIbHBIM JHCTOM. OTYET JODKEH COIEpP’KaTh
Ha3BaHUE PalbOTHI, 1eJIb, 3a/IaHUE U PE3YJIbTAT BBITIOJTHCHUS 33 JaHHUS.

3aaHus JUIs CaMOCTOSITEILHON Da6OTLII

I/I3y‘II/ITI> OCHOBHBIC XapPAaKTCPUCTUKH U COCTAB pO6OTOB-MaHI/IHy.]'I$ITOpOB.

PexoMenainy 1o BEINOIHEHUIO 33JIaHUI M HOATNOTOBKE K IMPAKTUYECKOMY 3aHATUIO
O3HaKOMUTBCA C TEOPETHUYCCKUM MaTepUalioM, IPEACTABICHHBIM B TIEPBOM pasjeie JTaHHOU
JUCITUTUIMHBL U y9eOHOM TIOCOOHH.

OcHoBHast TuTepatypa

1. OcHOBBI pOOOTOTEXHUKH [DNEeKTpOHHBIN pecypc]: yued. nocodue / C.A. KynpsBues u np. -
Hwuxnauit Hosropon : HI'TY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcb1%20cBoboanoro%20mocryna/Kyapsasues%20C.A.OcHOBEI
%_20pobororexHuku.%20Yu.mocooue.2010.pdf.

JlomonHUTENbHAS TUTEPATYpA

1.Po6or PASCAL OMEGA 1-(5)X+. [IpsimoyronpHasi cuctemMa KoopauHar. YaeoHoe mocodue 1.10
/ OO0 HIIII «Texuuueckue cucremsl [IPOD» r.Yensaounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-robot-omega.html

KOHTDOJ'II)HI)IC BOITPOCHI JJI CaMOIIPOBEPKHU

1.Yrto Takoe poboT?

2.Yto Takoe MaHUTTYASTOP?

3.Kakue 3BeHbs BXOJIAT B cOCTaB poboTa?
4.Ha3BaTh OCHOBHBIC XapaKTEPUCTUKH poOoTa?

IIpakTuyeckas padora Ne 8
H3yuenune nporpammsl virpasienus Po6o12014, v1.0b po6ora PASCAL OMEGA 1-3(5)X+.

[{enb paboTHI:
W3yuauts nporpammy ympasieHust Po6o12014, v1.0b po6ora PASCAL OMEGA 1-3(5)X+.

Bun 3aHATHS B MHTEpaKTUBHOW, aKTUBHOM (opMe: BBINOJIHUTH 33/1aHUE U O3HAKOMUTHCS C IPO-
IPAMMOM.
3ajaHue:
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N3yuuts pesxxumbl pabOTHI 1 GYHKITMOHAT POTPAMMBI.

[Tops10K BEITIOJHSHUS

Ha ocHoBaHuM mpeacTaBIEHHOW MPOrpaMMBbl YIIPABJICHUS pOOOTa U3YYUTH (PYHKIIMOHATb-
HBIE BO3MOYKHOCTH U PEKUMBI PaOOTHI.
dopmMa OTYSTHOCTH:

Otuer no 1abopaTropHOil paboTe, CKPEIUICHHBIH TUTYIBHBIM JTUCTOM. OTYET JOJDKEH COICepkKaTh
Ha3BaHME PabOTHI, 11eJb, 33JaHUE U PE3YJIbTAT BBITIOJIHEHUS 3aJaHHsl.

3aaHus IS CaMOCTOSITEILHOMN Da60TBI:

N3yunTth QpyHKIIMOHATBHBIE BO3MOXHOCTU U PEKUMBI paOOTHI IPOTrpaMMbl yIIPaBICHHUS.

PexoMeHmanmy 0o BEIIOTHEHUIO 3aJaHUI U ITOJTOTOBKE K MPAKTHYECKOMY 3aHATUIO
O3HAaKOMHUTBCSA C TEOPETHUECKUM MATEpPHAIOM, MPEICTAaBICHHBIM BO BTOPOM pasjieie TaHHON
JTUCIUTIIIMHBI B Y4eOHOM MTOCOOUH.

OcHoBHast TuTepaTypa

1. OcHOBBI pOOOTOTEXHHUKH [ DIIEKTPOHHEIN pecypc]: yueb. mocodue / C.A. Kynpssiies u jap. -
Hwxnuit Hosropon : HI'TY, 2010. — 203c.

http://ecat.brstu.ru/catalog/Pecypcui%20cBo60oaH0r0%20mocryna/Kynpsasiie%20C.A.OcHOBEI
%20pobororexHuku.%20Yy.mocooue.2010.pdf.

JlononHuTenpHas IUTEpATypa

1.Po6otr PASCAL OMEGA 1-(5)X+. [IpsmoyronpHas cucreMa koopAauHar.YueoHoe nocodue 1.10
/ OO0 HIIIT «Texuuueckue cucremsl [IIPOD» r.Yenaounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-robot-omega.html

KoHTpoabEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.YTo Takoe nmporpamMma yrmpasieHus podora?

2.YTo Takoe cuctema yrpasieHus podoTa?

3.Kakue pexumbl paboThl UIMEET MporpaMma ynpaBieHus?

4.Ha3BaTh (pyHKIMOHAIbHBIE BO3MOKHOCTH ITPOTPAMMBI YIIpaBJICHUS?

IIpakTHyeckas padora Ne 9

PaspaboTtka ynpasigromeii nporpaMmel mid podora PASCAL OMEGA 1-3(5)X+
[{enb paGoTHI:

Pazpabotate nporpammy ynpasienus st pooora PASCAL OMEGA 1-3(5)X+.
But 3aHATHS B MHTEPAKTHBHOW, aKTUBHOM (DOpME: BBITIOJHUTH 33JaHHE U 0O3HAKOMHTHCS C TIPO-
IPAMMOM.
3ajaHue:

B cooTBercTBUU C 33aaHMEM, TIOTyYEeHHBIM OT MpernoaBaTelis pa3padoTaTh MporpaMmy.

[Tops10K BBIMOJIHEHUS:
N3yauTh 361K TporpaMmMupoBanusi G-Koz.
CocTaBuTh IPOrpaMMy yIpaBlIeHHsL.
CocTaBuTh HUKJIOrpaMMy paboThl podoTa.

dopma OTUYETHOCTH:

Otuer no nabopaTopHOi paboTe, CKPEIJIEHHBIH TUTYIbHBIM JHCTOM. OTYET NOJKEH Co-
JiepKaTh Ha3BaHUe padoThI, 11eJIb, 33/1aHUE U PE3YJIbTAT BHITOJHEHUS 3aJaHNUs.

3agaHus I CaMOCTOSITSIbHON Da6OTLII
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B cooTBercTBUY € 3ajaHMEM, TTOJIyYE€HHBIM OT MPENoAaBaTes pa3padoTaTh MporpamMmmy.

PexoMmennanuy no BBITOJIHEHUIO 3aJaHUH M HONTOTOBKE K IPAKTHYESCKOMY 3aHSITHIO
O3HaKOMUTBCSI C TEOPETUYECKUM MaTepUalioM, MPEACTaBICHHBIM BO BTOPOM paszjieie JaHHOH
JUCITUTUIMHBI U y9eOHOM TTOCOOHH.

OcHoBHast TuTeparypa
1. OcHoOBBI poOOTOTEXHHUKH [ DIEKTPOHHBIN pecypc]: yued. mocodue / C.A. KynpsiBues u np. -
Huxnauit Hosropon : HI'TY, 2010. — 203c.
http://ecat.brstu.ru/catalog/Pecypcri%20cBo60aa0r0%20n0ctyna/Kynpspies%20C.A.OcHOBbI
%20poboTorexanku.%20Yu.mocodue.2010.pdf

JlononHuTenpHas MTeparypa
1. Po6or PASCAL OMEGA 1-(5)X+. IIpsmoyroasHas cucteMa KoopauHar. YueoHoe mocooue 1.10
/ OO0 HIIIT «Texuuueckue cucremsl [IIPOD» r.Yenaounck, 2015 - 47 c.
http://pskl.pro/products/robototehnika-i-mehatronika/uchebnyj-robot-omega.html

KoHTpoiIBEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.HasBare komau sl s361ka G-xoz.

2.Yto Takoe alroputMm?

3.00bsCHUTH LUKJIOTPaMMy paboThl podoTa?

4.Ha3BaTh criocoObI MOBBIIIEHNUE TOYHOCTHU TTO3UIIMOHUPOBAHUS POOOTA.

10. IEPEYEHb TH®OPMAIIMOHHLIX TEXHOJIOI M1, UICIIOJIb3YEMBIX TP
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIITIMHE

Nudpopmannonno-koMmmyHnukannonneie Texuonorun (MKT) — mpemomaBarenb HCIONB3yeT
JUISL:

- OJTy4YeHHsI MH(POPMAIIUH TIPU MTOATOTOBKE K 3aHITHUSM,

- CO3JIaHUs TIPE3CHTAIMOHHOTO COMPOBOKIACHHUS JICKITUH;

- UIHTEPAKTUBHOTO OOIIIEHUS;

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN NO Level,

- AuTuUBUpYyCcHOE nporpamMmHoe obecnieucnue Kaspersky Security;

- I[10O “AnTtunnaruar”;

- makeT npuKiIaaHbix nporpamm (I[Iporpamma ynpaenenns Po6012014, v1.0b podora PAS-
CAL DELTA 1-3X-USB+.,Po6012014, v1.0b po6ora PASCAL SCARA-VECTOR 1-4X-USB,
P06012014, v1.0b po6ora PASCAL OMEGA 1-3(5)X+.)

11. OMUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuensv ocnoenozo No JIP unu 113
3auamusn ayoumopuu 0bopyoosanus
1 2 3 4
I13 JIaGoparopusi pobotorex- | IlepcoHanbHbIe KOMITbIO- I13 Ne 1-9
HUKH TEPBI
CP 433 - -
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIMHU OBYUYAIOIIUXCHA IO JUCIUIIIIMHE

1. Onucanue ¢GpoHAa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT ®OC
KOoMIIe- Pazgen Tema
SR— KOMIEeTeHIHH
OIIK-2 | cmocobnocty mipu- | 1. Beenenue. Oc- | 1.1 3agaum m ucropusi po- | Bompocsl k
MEHSTh  COOTBET- | HOBHbIE TOHATHSA | OOTOTEXHUKH. 3a4yery
CTBytOIUMi  (pu3n- | U onpeneneHus 1.2 OcHOBHBIE TEPMHUHBI H
KO- ONIPEAEIIECHUS. 1.1-14
MaTeMaTHYECKUI 1.3 TlokojeHHs TPOMBIII-
ammapar, METOJbI JICHHBIX pOOOTOB
aHanmuza M Mozc- | 2. Knaccudukanus | 2.1 Krnaccudukamus mpo- | Bormpocsr k
JUPOBAHHUS, TECOPE- | MPOMBIIUICHHBIX | MBIIUICHHBIX POOOTOB 3ayery
THYECKOTO M IKC- | pobOTOB 2.1-2.4
TICPUMCHTATIBHOTO | 3 [pupoasl npo- | 3.1 CpaBHuTenbHas Xxapak- | Bompoch k
HCCACAOBAHIA HPH | \pijjieHHBIX  PO- | TEPUCTHKA IPHBOJIOB 3auery
PCLICHAN  OKCMC- | Go1op 3.2 Iluepmaruueckuii mpu- | 3.1-3.6
PUMEHTAIIbHBIX BOX
3ajaq 3.3 'uapaBiuyecKkuii mpuBo
3.4 DneKTpUIECKHiA TIPHBOT
3.5 CepBomnpuBoa
2. Bompocsl Kk 3a4eTy
Komnerenuuu Ne m nammeno-
Ne BOITPOCHI K 3AYETY BaHHe
M| gon Onpenesnenne pasaea
1 2 3 4 5
OIIK-2 | cnocobnocts mnpume- | 1.1 3anaun u ucropust podororexuuku. | 1. Benenue.
HSTH COOTBETCTBYIO- | 1.2 OCHOBHBIE TepMHHBI H ormpenene- | OCHOBHBIE —TIO-
10103071 ¢u3nKo- | Hus. HATHSL M OIpe-
Matematudeckuii am- | 1.3 IlokoyieHus! MPOMBINUIEHHBIX po0O- | JIeIeHus
napar, METOAbl aHa- | TOB
mu3a 1 Mmojenupoa- | 1.4 CocraB u pexumbl pabOTsl pOOOTOB
HUS, TEOPETHUYECKOTro
U DKCIEPUMEHTaNbHO- | 2.1 Kimaccudukariys mpoMBIIIICHHBIX 2. Knaccudukarg
1. rO HCCIENOBaHUs IIPH | poOOTOB U OPOMBIII-
pemeHnn  dkcnepu- | 2.2 Kiaccudukamnust poOoTOB 10 ObICT- | JICHHBIX ~ p00O-
MEHTAJIbHBIX 33]a4 POJEHCTBUIO U TOUHOCTH JIBUKEHUH. TOB
2.3 CHucTeMbl KOOpIUHAT TPOMBIIIIICH-
HBIX pOOOTOB
2.4 Yucno cTemneHe MOJIBUKHOCTH PO-
60TOB
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3.1 CpaBHuTenbHas XapakTepUCTHKA | 3.
IIPUBOJIOB
3.2 [THeBMaTU4eCKUi IPUBOJ
3.3 T'uapasnueckuii npuBoa
3.4 DeKTpUYECKHUI TTPUBOJ

3.5 KoMOMHMpOBaHHBIN IPUBOJL
3.6 CepBoripuBos

[TpuBonbI
MPOMBIIICH-
HBIX pOOOTOB

3. Onucanue noka3areJsieil ¥ KpUTepUueB OLlEHUBAHUS KOMIIETEHIIU

Ioka3zarenn Ounenka | Kpurepuu
OneHka «3a4TeHO0» BBICTABIISETCS B
3Hatp 3a4TeHO0 | Cllydae, €Clu CTYIEeHT JEMOHCTPUPYET:
OIIK-2: — BCECTOPOHHEE CUCTEMATUYECKOE
— IPUHIUNBl  [OCTPOCHUS  POOOTOB- 3HaHHWE IPOIPaMMHOI0 MaTepHaa;
MaHUITYJISITOPOB,; — IPaBUJIbHOE BBINIOJHEHUE TPAKTH-
—crocoObl M alNrOpUTMBI TPOrPaMMHUPO- YECKUX 3a/IaHUM, HAIlPaBJICHHBIX Ha
BaHUs POOOTOB-MaHUITYJISITOPOB; IPUMEHEHNE IPOrPaMMHOI0 MaTe-
— METO/bl HACTPOWKHU U YIPABIEHUS PO- puaina;
00TaMU-MaHUITYISITOPAMHU — NPaBWJIbHOE IPUMEHEHHE OCHOBHBIX
H0JIO’KEHUH IPOrPaMMHOTO MaTepu-
ana.
Ymern He3auTe- | OIEHKA «HE3aYTEHO)» BBICTABIISAETCA B
OIIK-2: HO Cly4ae, €ClId CTYJICHT IEMOHCTPUPYET:

- BBIOMpATh METObI U CPEACTBA YIIPAB-
JIEHUS U IPOrPaMMHUPOBAHMUS;

- HacTpauBaTh 000PYZAOBAHUE IS BbI-
IOJIHEHHUS 33JJaHHBIX aJITOPUTMOB pPado-
ThbI

Baanern

OIIK-2:

— HaBbIKAMU HACTPOWKH, MPOTPaMMUPO-
BaHWS W  YOpaBlieHUs  poboTamu-
MaHUITYJIATOpaMu

— CYILECTBEHHbIE IPOOEsbl B 3HAHUU
IPOrpaMMHOI0 MaTepHuaa;

— TNPUHIMITUAIBHBIC OITHOKY TIPU BBI-
NOJTHEHUH TPAKTUYECKUX 33 JaHHA,
HalpaBJIEHHBIX HAa IPUMEHEHUE
IPOTPaMMHOTO MaTepuaa;

— HEBO3MOXKHOCTh IIPUMEHEHUS OC-
HOBHBIX TOJI0EHUH MPOrpaMMHOT0
MaTepuaa.

4, MeToauueckue MaTepualbl, ONpEeaACadIOIHUE MpoUcAYPbl OCHUBAHUA 31—[31—[1/[171,

yMeHHﬁ, HABBIKOB H ONIbITA J€ATCJIBbHOCTH

I[I/ICI_II/IHJ'II/IHa OCHOBBI pO6OTOTeXHI/IKI/I HallpaBJICHa Ha HU3YUYCHUC OCHOB MU COCTaBa pO6OTOB'

N3ydeHune quCuUIUIMHBI PETyCMATPUBAET:

— JIEKLHUH,

— NpPaKTUYECKHE 3aHATHS,

— CaMOCTOATENIbHYIO padoTy,
— 3a4er

MaHUITYJISITOPOB, METO/IOB KOHTPOJIs, 00pabOTKH, aHaM3a TEOPETUUECKUX U HKCIIEPUMEHTAITBHBIX
uccienoBanuii B chepe mpodeccuoHaNbHON AESITETbHOCTH.

B xoxne ocBoenust paznena 1 «Beenenne. OCHOBHBIC TTOHSATHS W ONIPEACIICHUS» 00yJaroIIne-

Csl IOJKHBI U3YYUTh OCHOBHBIE TIOHATHSI, ONPEAEICHUS, TEPMUHBI CYIIECTBYIOIIME B POOOTOTEXHH-
K€, U3YUUTh MOKOJIEHUSI M UCTOPHIO PA3BUTHUS POOOTOTEXHUKH.

B xone ocBoenus paznena 2 «Knaccudukanus NpOMBIIUIEHHBIX POOOTOB» 00yyaroImuecs
JIOJIKHBI 3HATh IO KAKUM OCHOBHBIM ITapaMeTpaM Ki1acCu(UUUpPYIOTCsS pOOOTHI.
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B xone ocBoenus pasnena 3 «[IpuBoabl MPOMBIIUIEHHBIX POOOTOB» 00yUYaIOLIUECS TOJIKHBI
3HATh OCHOBHBIE ITPUBOJIBI IPOMBIIIUIEHHBIX POOOTOB, UX OCOOCHHOCTH, MPEUMYIIECTBA U HE0-
CTaTKH.

B nporecce BBINMOIHEHUSI MPAKTUYECKUX PabOT MPOUCXOIMT 3aKperieHne 3HaHUl, Gpopmu-
pOBaHME YMEHUI U HABBIKOB YIIPABJIEHUS POOOTaMU-MaHUIYJISITOPAMH.

Pabora ¢ nmuTepaTypoii SBIsSETCS BAXKHEUITUM 3JIEMEHTOM B TIOJYYEHUH 3HAHHMA IO TUCITHU-
wmHe. [Ipexae Bcero, HEOOXOAMMO BOCHOIb30BaThCS CIHCKOM PEKOMEHAYeMOU IO JTaHHOM nuc-
LUIIJIMHE JTUTEPATYPOU. /[ONIOJHUTEIbHBIE CBEACHNUS 10 U3y4a€MbIM TEMaM MOKHO HAWTH B IIEPUO-
auyeckol nevyatu u MHTepHere.

K 3auery nmomyckaroTcs CTYAEHTHI, KOTOPbIE BBHIMOJHWIA U O(GOPMUIN Bce JTaOOpaTOpHBIE
paboTHI.

OneHka 3HaHUWM, yMEHUH, HaBBIKOB OCYIIECTBIISIETCS B IPOLECCE MPOMEXKYTOUYHOU arTecTra-
uu 00ydJaroluXxcsl M0 JAUCHUIUIMHE, KOTOpas OCYLIECTBIsIeTcs B BUJe 3adeTa. [l oleHUBaHUA
3HaHWUN, yMEHUH, HaBBIKOB UcIob3ytoTcss POC 1o IUCHUIUIMHE, COJEPKALMM, BOIIPOCH] K 3a4ETy.
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Ipunoxenne 2

AHHOTALIIUA
paboyeii MporpaMMbl 1M CHUTIITTHHBI
OcHOBBI pOOOTOTEXHUKH

1. Heab u 3aa1a4n TUCHUILIHHBI

Llenpro M3ydeHUs! TUCHUILIMHBL SBIISETCSA: MPHOOPETEHHE YMEHUI M HAaBBIKOB HMCCIICAOBAHMUS
npo0JieM B CBOEH IpeAMETHOM 001acTH, BBIOOpA METOJOB U CPEJICTB UX PELICHUS, aHAIN3a PE3YIlb-
TaTOB TEOPETUYECKHUX M AKCIIEPUMEHTAIBHBIX M CCIIECJOBAHHMN.

3amaueil u3yueHus AUCHUILUIMHBI ABIseTCS: (GOPMHpPOBAHUE COCOOHOCTEH aHamM3a pe3yibTa-
TOB UCCJIEJOBAaHHM, BBIOOpA METOIOB U CPEJICTB PELICHHUS MPOOIJIEM B CBOCH MPEAMETHOI 001acTH.

2. CTpyKTypa IUCHHIIHHBI

2.1 Pacnipenenenue TPyJOEMKOCTH TIO OTIEIHHBIM BUAAM YUE€OHBIX 3aHATHH, BKIIOYAs CaMo-
CTOSTENbHYIO paboTy: Jlekiuu- 174., mpakTudeckue 3aHsATHs - 1749., caMocTosITebHAs pa-
6ota - 38u.

OO01mast TpyA0€MKOCTh JTUCIUTINHBI COCTABISACT /2 Yaca, 2 3a4eTHBIX ¢IMHHIIBI

2.2 OCHOBHBIE pa3/iebl JUCHUTIUHDI:

1 — Benenue. OCHOBHBIE TIOHATHUS U ONPECICHUS
2 — Knaccudukanus mpoMBIIIUICHHBIX pOOOTOB
3 — [IpuBOABI MPOMBINIIEHHBIX POOOTOB

3. Illlanupyemble pe3ybTaTbl 00yueHUs! (MepeyeHb KOMIeTeHIHiA)
[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (JOpMUPOBAaHHE CIIEIYIOUINX KOMIIETEHIIMHI:
-OIIK-2 criocoOHOCTh MPUMEHSATh COOTBETCTBYIONINH (PH3MKO-MAaTEeMAaTHYECKUN ammapar, METObI
aHaJIM3a U MOJEIIMPOBAHUSA, TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOIO MCCIIEN0BAHUS MU PEIICHUN
HKCIIEPUMEHTAIbHBIX 33/1a4.

4. Bux npoMeXyTOYHOI aTTecTallu: 3a4eT
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

ITpotokon 3acenanus kaheapsl Ne OT«__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[Iporpamma cocTaBieHa B COOTBETCTBHM C (herepaiabHBIM TOCyZapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHJIAPTOM BBICIIETO OOpa3oBaHMs MO HampaBieHHIO moarotoBku 13.03.02 Dnexrpo-
SHEPTeTHKA U JJICKTPOTEXHUKA (ypOoBeHb OakanmaBpuara) oT «3» ceHTsaopst 2015r. Ne955

st Haoopa 2016 roaa yaeOHbM mmanom @I'BOY BO «bpl'Y» uist ouHOH, 3a09HOM, 1 3a09HOM
(ycxopenHoit) popmbl o0yueHust ot «6» urons 2016r. Ne429

st Hadopa 2017 roaa yue6ubM tianom @I'BOY BO «bpl'Y» mist ouHoi, 3a04H0# (hopmbl 00Y-
yeHus ot «6» maprta 2017r. Nel25 u ns 3a04HOM (YCKOPEHHO#) (hOpMBI 00YUEHUS OT «4» ampens
2017r. Ne203

st Haoopa 2018 roaa yueousiM mmanom @I'BOY BO «bpl'Y» nnst 04HO#, 3209HOM, ISl 3209HOM
(yckopenHoit) ¢opmbl o0ydenus ot «12» mapra 2018r. Nel30.

IIporpammy cocraBui:

Konteirun /J1.C., x.T.H, JOIIEHT

Pabouas mporpamma paccMoTpeHa U yTBepxaeHa Ha 3aceganuu kadenpsl YTC

oT « 28 » pnekabps 2018 r., mporokon Ne 6

3aBenyronmii kKageapoit N.B. Urnatsen
COI'JTACOBAHO:

3aBeyrolMii BhITyCKatoLen kadeapoit bynaros 10.H.
Hupexrop OUOIMOTEKH T.®. CotHuK

Pabouas mporpamma ogo0peHa MeToIn4eckoil koMuccuei gakynprera JuA

OT «28» _ nexabps 2018 r., mpoTokoa Ne 5

[Tpencenarens MeToIMUECKO KOMUCCHHU (haKyIbTEeTa VnbsHoB AL
COT'JTACOBAHO:

Havanbauk

y4e0HO-METOIMUECKOTO YIIpaBICHUS I'.I1. Hexeen

Perucrpanuonnsiii Ne



