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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenpto ocBOeHMsI TUCHUIUIMHBI «POOOTBI M pOOOTOTEXHHUYECKUE CHUCTEMBI» SIBIISCTCS
HN3YUCHUC COBPCMCHHBIX TIIOAXOAOB K IPOCKTUPOBAHUIO BBICOKOKAYCCTBCHHBIX pO6OTOB-
MaHHMITYJISITOPOB PA3JIMYHOTO BHJIA M HA3HAYCHUS, & TAK)KE UX CHCTEM YIPaBJICHHUS.

33[[3.‘11/1 OCBOCHUA JUCHUIIJINHBI:

- HAYYUTH CTYJICHTOB IIPABIJILHO HCIIOJIb30BaTh OCHOBHBIC TEPMHHBI U IMOHSTHUS B 00JIACTH
POOOTOTEXHUKHU;

- U3YYUTH KIACCUPHUKAIMIO U 0COOCHHOCTH 3JIEMEHTOB POOOTOTEXHUYECKHUX CUCTEM;

- U3YYUTDH BUbBI U CXCMbI UCITIOJIHUTCIIbHBIX ITPHUBOJ0B pO6OTOB;

- U3YYUTh KHHEMATUKY U TUHAMHKY Pa3JIUYHbIC TUIIOB POOOTOB;

- BbIpabOTaTh yMEHHE MPAaBUIBHO BBIOMPATh AJIEMEHTHI Ui KOHKPETHBIX POOOTOB M
MaHHITYJISITOPOB;

- HAY4YUTb CTYACHTOB MIPABUJIbHO UCIIOJIB30BATh OCHOBHBIC TCPMUHBI U ITOHATHS B O6JIaCTI/I
CHCTEM YIpaBIIeHHs POOOTOB;

- HAYYUTb OCYHICCTBJIATH aHAJIN3 CIIOKHBIX pO6OTOTeXHI/I‘-IeCKI/IX CHUCTEM.

- HAy4YUTh IPUMEHSITH COBPEMEHHBIC METOIbl CHHTE3a CHCTEM YIPaBJICHHUS POOOTOB.

[TnanupyembiMu pe3ysibTaTaMu 0OY4eHHS 10 AUCHUILIMHE (MOYJIIIO0), SIBISIOTCS 3HAHUS,
YMEHUS1, HaBbIKU. [lepeueHb MIIaHUPYEMBIX PE3yJIbTaTOB OOYUEHHsI 10 JUCIUILTUHE (MOJYIIIO),
COOTHECCHHLIX C IINIAHUPYCMBIMU PpE3YyJIbTaTaMHU OCBOCHUA 06pa3OBaTCHBHOﬁ [MporpamMmsl,
npejcTaBicH B Tabnuie 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y4EeHUS TUCIUILTHHBI (MOTYJIs)

Pe3ynpraTel 00ydeHUs 110 AUCIUILUINHE
Konm Konu
Hazsanue OIIOII (hopmymHIpoBKa
BO, (opmymmposka WHAUKaTOpa Kon
COKpaIiCHHOC KOMTIETEHITUHN NOCTUKCHUA pe3yiib DopMyNnHUpOBKa pe3ynbTaTa
KOMIIETEHINH
TaTa
15.03.04 IIKB-1: I[MKB-1.1x : PI1 3nanne | KiIaccupUKaI U
«ABtomarmzamus | CrocobeH 3HaeT TUIbI U 0COOEHHOCTEH AIIEMEHTOB
TEXHOJIOTHYECKUX | OTpeneniTh KOHCTPYKTHUBHBIE POOOTOTEXHUYECKUX CHCTEM,
MPOIIECCOB U COCTaB " 0COOEHHOCTH BHJIOB U CXEM
MIPOM3BOJICTB) KOJINYECTBO CPEICTB HCTIONTHUTENIFHBIX TPUBOJOB
(b-AT) CPEICTB aBTOMaTH3aIUH poGoToB
aBTOMaTH3aIUH U YIpaBJICHUA
JUIS Pa3IUYHBIX TEXHUYECKUMU
TEXHOJIOTHYECKUX | CUCTEMaMH
IIPOLECCOB INKB-1.2x : P2 | Ymenne | mpaBwIbHO BEIOMpATh
PaccuntsiBaeT JJIEMEHTHI U1 KOHKPETHBIX
HeoOxoxnmoe pOOOTOB ¥ MAaHHITYJISITOPOB
KOJIMYECTBO P13 HaBpik | aHanM3a cioKHBIX
CpeAcCTB pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM U
aBTOMAaTH3aLUU MIPUMEHECHUS COBPEMEHHBIX
U pa3zpabaThIBaeT METOJIOB CHHTE3a CHCTEM
IUIaH UX yIIpaBIeHUs] pOOOTOB
pa3MeneHus

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPBI BOCIIUTAHUS

®opMuUpOBaHUE IEHHOCTEI

BocnurareabHble 3aa41 Henem)le OPUMEHTUPLI




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

BocnmTanue yBaxxeHUs K HICTOPHU H BrIcokne HpaBCTBEHHBIE CoOmonieHre MOpanbHBIX
KyneType Poccun njeasl NPUHIUIIOB

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

Pa3Butne KynbTyphl 370pOBOTO 00pasa
YARTYPRI 310D P I'pask1aHCTBEHHOCTD JMCIUIIMHIPOBaHHOCTh
KHU3HH
DopMHPOBaHUE HAYYHOT'0 MUPOBO33PEHUS M KYJIbTYPbl MbILLICHUS
Pa3BuTHe TBOpUYECKHUX CITIOCOOHOCTEH 1 JloCTOMHCTBO Oco3ranue cedst WICHOM
yYMEHHS peliaTh HeCTaHIapTHBIE 3a/1aui obmecTBa

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

DopMUPOBAHUE KYJIBTYpPbl NMCBMEHHON

PeH B ASIOBOT0 OBIMEHHS IIpaBa u cBOOOIBI YETOBEKA JKuznentobue

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucuumnuHa «PoOOThl M pOOOTOTEXHHMYECKHE CUCTEMBI» BXOAMT B 4acTh bioka 1
«ducuumimeel (MOAynu)» y4eOHOro IulaHa, (OPMHUPYEMYI YYaCTHHUKaAMH OOpa30BaTENIbHBIX
OTHOILIEHUH, U IPOBOJUTCS B 7 CEMECTpE.

BxogHbsIMu TpeOOBaHUAMHM, HEOOXOIUMBIMHU Ui OCBOEHHUS JTUCLMILIMHBI, SBIISETCS
Halmuuue y oOOydaroluMXcsi KOMIIETEHUUH, CQPOPMUPOBAHHBIX IPHU H3YYEHHUU JUCLMILIUH
«Marematnueckuii aHanus», «®Dusnka», «OIEKTPOHHBIE YCTPOMCTBA MEXAaTPOHHBIX U
poOOTOTEXHUUECKUX cHucTeM», «KOMIBIOTEpHOE YIpaBICHUE MEXATPOHHBIMU CHCTEMaMK»,
«Teopurst aBTOMaTHUECKOTO YIIPABICHUSD.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYEecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO paboTy, MPUBE/IEH B TabiuIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0BbeM KOHTAKTHOM paboThI (4ac)
Cemectp | emkocTh
(0DO0)
Hassaunue OIIOIT fgpl‘g Yacts Wi AVIHTODHAS Breaynu- CPC TTOTI?:?
BO Hy"!; VII Kypc YAHTOp TOpHas I
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
15.03.04
ABTOMaTH3anUs
TEXHOJIOTHYECKUX 300 B1.B 4 7 25 8 8 8 1 0 227 €]
HPOLIECCOB U
POM3BOJICTB




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniaunsl (Moay.as) st 300

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOTYJIs), BUIBI Y4€OHON EesITeIbHOCTH U (POPMBI
TEeKyIero KouTpoJs st 300

Kon pe- Ko1-Bo 4acoB, OTBeJeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIS
00yJeHHs
Knaccuguxkanus po6oToB u ux Yermeiit onpoc,
1 p PI1, P12 1 1 1 37 MpakTH4ecKas pabora,
JJIEMEHTOB
naboparopHas paboTa
VYcrHblil onpoc,
2 | Kunematuka po6oToB Pa1, P12 1 1 1 37 MpakTH4ecKas pabora,
nabopaTopHas pabora
JuHamuka poOOTOB 1 VerHbll onpoc,

3 | mmanupoBanue Tpaekropuit PI1, P12 1 1 1 37 MpakTH4ecKas pabora,
JIBHDKCHHS naboparopHas paboTa
Knaccuduxanus cucrem YcrTHRIi onpoc,

4 1 P11, P/3 1 1 1 37 MpakTuieckas pabora,
yrnpasieHHs1 poOOTOB

naboparopHas paboTa
Cunres .
CaMOHACTPaUBAIOIINXCS U YcrTHEIi onpoc,

5 PO, P13 2 2 2 37 MpakTHIecKas pabora,

OITUMAJIBHBIX CHCTEM

naboparopHas padoTa
YIPaBJICHUS] MAHUITYJISITOPAMH.
CamoHacTpauBaroumecs VYcrHbli onpoc,

6 | cucremsl ¢ mepemMeHHOM PI1, P13 2 2 2 42 MpakTHIecKas pabora,
CTPYKTYpOH naboparopHas paboTa

HToro mo tadauue 8 8 8 227

4.2 Copep:kaHue pa3aejioB H TeM JUCHUIUTAHBI (Moxyas) ais 300

Tema 1 Knaccuguxayus pob6omos u ux snemenmos.

Conepxxanne Tembl: Ponb poOOTOTEXHMKM B Ppa3BUTUU 4eJIOBEYECTBA. TE€PMHHBI U
MOHSTHSI, HCIIOJIb3yeMble B poboroTexHuke. IIpoBoautcs o00CyXkaeHHE MEPCHEKTUBHBIX
HalpaBlIeHUH pa3BUTUS PpOOOTOTEXHHUKH. [IpombllieHHbIE pOOOTBI M MAHUITYJSATOPHI.
MoOunpHble poOoThl. OO0mIasi XapakTepuUCcTUKa KOHCTPYKLIUN MPOMBIIIIEHHBIX U MOOMJIBHBIX
poOOTOB, MpHUMEHsAEMBIX Ha Mpou3BoAcTBe. Kiaccudukaius NPOMBIIUIEHHBIX POOOTOB MO
CiIy’keOHOMY Ha3HAU€HUIO, TUIYy NMPUBOJA, IPY30I0IbEMHOCTH, KOJIUYECTBY MAaHUIYJIATOPOB U
TUIYy cucTeMbl ynpaBieHus. Knaccudukanums mMoOuiabHbIX poOoToB. ITpuHIMMBI yrnpaBieHus
poGotamu. THNOBBIE 3JIEMEHTHl KOHCTPYKIMM MPOMBIIIEHHBIX M MOOWJIBHBIX pPOOOTOB.
HcnonHuTenbHble, 00CTyKUBAIOIINE H TPAHCIOPTHBIE TPOMBILIEHHBIE poOO0Thl. CTallMOHApHBIE
U TOJBMXKHBIE poO0Th.. OOnMacTu MpUMEHEHHs POOOTOB M pemaeMble 3anadyu. [loxonenus
po6oroB. Po06OTHI HempoMbllUIeHHOrOo HazHadeHus. KoHcTpykuuu po6oToB. IlpuBomsbl.
HNupopmaninoHHO-ceHCOpHBbIE cucTeMbl. CrIocoObI M CUCTEMBI yrpaBieHHs. PoOoToTexHUUYecKne
KOMILIEKCBI.

@®opmMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIIH, IPAKTUKA,1a00paTOPHBIE 3aHITHS.

Bunel camocToATEnbHONW MOATOTOBKU CTYIEHTOB IO TEME: BBINOJHEHHE PAadOTHl Haj
olIMOKaMH, 3aBeplIeHUe MPAKTUYECKON paboThl, MOArOTOBKA OTYETa MO JabopaTopHOU pabdoTe,
MOMCK UHQOPMAIINH 110 TEME 3aHSATHUS.

Tema 2 Kunemamuxa pooomos.



Coneprxanne TeMbl: OCHOBHBIE 33JJaui KUHEMATUKH MaHUIYJISATOpa: MpsMast 1 oOpaTHast
3afaun. Martpuiisl noBopota (BpauieHus). OproroHanbHble IpeoOdpazoBaHust. MaTpHUIlbl CIOKHbBIX
OBOpPOTOB. MaTpulia oBopoTa BOKPYI IIPOM3BOJIBHOM ocu. PaccmaTpuBaercs mpeacraBieHue
MaTpul] IIOBOPOTa uepe3 yriasl Oinepa. PaccMmarpuBaeTcsi reoMETpUUYECKUIl CMBICI MaTpHUIL
noBopota. OnpenenstoTcsi CBOWCTBA MaTpull MOBOpOTa. BBOAUTCS MOHATHE OJHOPOIHBIX
KOOpJAMHAT U MaTpullbsl Npeobpa3zoBaHuil. PaccmarpuBaroTcsi OCHOBHbBIE ITapaMeTphl 3BEHbEB U
cowreHeHnnii poboroB. IlpencraBnenune [lemaBura — XapTenOepra: MaTpUUYHBIH METOA
IIOCJIEI0BATEIBHOTO  IIOCTPOEHUSI CHCTEM KOOPAMHAT, CBSI3aHHBIX C KaXIbIM 3BEHOM
KHHEMATUYeCKON Menu. AJropuT™M (OPMHPOBAHUS CUCTEM KOOpPIMHAT 3BEHHEB. Pemienue
OpAMOM 3a7aui KUHEMAaTUKH AJIs LIECTU3BEHHOro MaHunysstopa. [IpoBoautes kinaccudukanus
KMHEMAaTHYECKUX CXEM MHOTO3BEHHBIX poOoToB. OOparHas 3amada kuHeMatukud. O030p
CYLIECTBYIOIUX TMOAXOJOB K PEUICHHIO OOpaTHOM 3ahauyd KUHEMAaTHUKU JJIi MHOI'O3BEHHBIX
po00TOB. ONUCHIBAIOTCSI OCHOBHBIE JOCTOMHCTBA HEJOCTATKU PA3JIMYHBIX IOJXO/0B K PELLIEHUIO
oOpaTHOW 3ajaud KUHEMaTHKU JUIi MHOTO3BEHHbIX po0OoTOoB. PaccmarpuBaercs 3anaua
3¢ (heKTUBHON MTPOrPaMMHON peann3aluy arOpuTMOB pelieHUs: 00paTHON 3a/1a4il KHHEMATHKHU.
PaccmarpuBaroTcss 0COOEHHOCTH T'€OMETPHUYECKOro IOJX0/4a K pelleHHI0 0oOpaTHOHM 3ajgaum
KMHEMaTUKU JJIi MHOTO3BEHHBIX MAaHUIYJISATOPOB C BpallaTeIbHbIMU COUYICHEHHUSMHU.
OnpezneneHue pa3iIu4HbIX KOHGUrypauuii MaHUITyasTOpa. PaccMarpuBaercs perienue oopaTHON
3aaud KHHEMATHKH JUIS TPEX3BEHHOTro poboTta. Meron oOpaTHbIX mpeoOpa3oBaHuii. Pemenue
JUIs TIEepBOTO COYJeHEHus. PemieHwe i BTOpOro cowieHeHus. PerieHue aias TpeTbero
COWICHEHHs. YpaBHEHUS BHJa KOH(PHUTYpaluu Ui ONPEACICHUs WHANKATOPOB KOH(pUTYypanuu
MaHunynastopa. [IpoBepka NpaBUIBHOCTH pelIeHHs OOpaTHOM  3aJauyd  KUHEMAaTUKU
MaHunyistopa [Iyma Ha O9BM.

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKINH, TIPAKTHUKA,1a00paTOPHBIC 3aHSTHS.

Bunsl camocTosTeNnbHOW MOJATOTOBKU CTYAEHTOB IO TE€ME: BBIIOJIHEHHE pPabOThl Hal
omMOKaMH, 3aBepIICHUE MPAKTHYECKONW pabOTHI, MOATOTOBKA OTYETa 10 JTJabopaTopHOU padoTe,
HOUCK MH(POPMALIUU 110 TEME 3aHSITHUS.

Tema 3 /[unamuxa po6omoe u niaHupogarue mpaekmopuii O8UNCEHUs.

Copepxanue Tembl: JluHamMuka po6oToB. [Ipeamer nuHaMUKKM MaHUIYJIATOpPA KakK pa3ziel
pobororexHuku. [Ipsimast 3amada. OOpaTHast 3ajgada. /luHaMudeckas MOJENb MaHUIYJISATOPA.
VYpaBHEHHs NMHAMHUKH JIBHKCHHSI PEAIbBHOIO MAHMITYJIATOpAa Ha OCHOBE ypaBHeHUs Jlarpanixka-
Oinepa. Kunetnueckas sHeprust MaHunynstopa. IloTeHnmanbHas HSHEprusi MaHHUIYJIATOPA.
CxopocTh MPOU3BOJIBHONW TOYKH 3BE€HA MAHUIYJIATOpPA. YpaBHEHUS ABM)KEHUS MaHUIYJISATOpA C
BpalaTeIbHBIMU COWICHEHUSIMU. THNBI NPUBOJOB pOOOTOB. JIOCTOMHCTBA W HEIOCTAaTKU
pa3IUYHBIX TUIIOB NpUBOAOB. KOHCTpyKlMs, omucaHWe M NPUHIMUN paboOThl THAPONPUBOIA.
KoHcTpykuusi, onucaHue W HpUHIMI paboOThl MHEBMoIpHBOAAa. KOHCTpykumMs, omucaHue u
OpUHLMII  paOOTBHl  AJIEKTPONpPUBOAA. MeEToJ BBIYMCIEHUS  YNPABISIOUUX  MOMEHTOB.
MareMaTtuyeckoe ONMCAaHUE HJIEKTPOIPUBOAA MHOIO3BEHHOI'O MAHHUITYJIATOpA. Y pPaBHEHHE
Herotona-Oiinepa. Bpamaromuecs cucrembl koopauHat. [loaBM)KHBIE CHUCTEMBI KOOpAMHAT.
Kunemarnka 3BeHbeB. PeKkyppeHTHbIE ypaBHEHMsI JAMHAMUKHM MaHuIyssaropa. [IpuHnun
J'Anambepa nns BbIBOJA ypaBHEHUN JIMHAMUKU JBM)KEHUS MaHMIynstopa. [lnanupoBanue
TPAaeKTOPUH IBUKEHUSI MAHUITYJISTOPA — 33]]a4a BIOOpa 3aKOHA yIpaBJIeHus, 00eCIeUnBaIOIIETo
JBWKEHUE po0OTa BIIOJIL HEKOTOPOH 3amaHHON Tpaekrtopuu. Pacuer 4-3-4-tpaektopun. THItel
YIIPABJICHUS MaHUIYJIATOpOM. IlnaHupoBaHHWE TpPAaeKTOPUHM MAHUIYJIATOPA IPU OTCYTCTBUU
npensaTcTBUd. [lmaHupoBaHWe TpaeKTOpUN B IIPUCOEIMHEHHBIX NEepeMeHHbIX. [lnaHnpoBaHue
TPAacKTOPUN B JI€KAPTOBBIX KoopauHaTax. CriaXeHHbIE TPAEeKTOPUU B IIPOCTPAHCTBE
IIPUCOECIMHEHHBIX TIEPEMEHHBIX. PaccMaTpuBarOTCS BONPOCHI C ONPEACICHUE TPAHUYHBIX
ycnoBuii aiist 4-3-4-TpaeKkTopuil.

@®opMbl U METOJBI IPOBEACHHS 3aHIATHH 1O TeMe, NMpUMEHseMble 00pa3oBaTebHbIE
TEXHOJIOTUH: JICKIIMH, TPAKTHUKA,1a00paTOPHBIE 3aHSITHS.



Bunbsl caMocTOATENhHONW MOATOTOBKH CTYIEHTOB IO TEME: BBINOJHEHHWE PAaOOTHI Haj
omuOKaMu, 3aBEPIICHUE MPAKTHIECKON pabOThI, MOJArOTOBKA OTYETA IO JIabopaTopHOM padoTe,
MOWCK MH(OPMAITUH 10 TEME 3aHSATHS.

Tema 4 Knaccugurayus cucmem ynpagienus poo6omos.

Copepxanuie TeMbl: Pob BBICOKOKQUECTBEHHBIX CHUCTEM YIPABICHUSI B POOOTOTEXHUKE.
PaccmaTpuBaroTCsi OCHOBHBIE OCOOCHHOCTH CHHTE3a BBICOKOKAYECTBEHHBIX CHUCTEM YIPABIICHUS
COBPEMEHHBIMH POOOTOTEXHUYECKHUMH cucTeMaMu. OOGOOIICHHBIN aHAINU3 aJallTUBHBIX CHCTEM
ynpasieHus. OnTUMaabHBIE CaMOHACTPAMBAIOLIMECS CHCTEMBbl C TOJCTPOUKON MapameTpoB
PEryJATOPOB WIH YIPABISIOMUX BO3IeHCTBUI. CUCTEMBI C BHEIIHUM KOHTYPOM ONTUMM3AINH U
BHYTPEHHUM KOHTYpoM crabmimm3anuu. CUCTEeMBI CO CTa0WIHM3alie TUHAMUYECKHX CBONCTB
OoTHOCUTENbHO  Mozenu. Cuctembl ympaBieHus  MaHunyiastopamu.  OcyliecTBiseTcs
dbopMUpOBaHHUE KOHIENIIMM CHHTE3a CHUCTEM YIIPABJICHUS MaHUIYJISTOPAMU M OCHOBHBIX €€
HanpasiieHui. PaccMaTpuBaroTCsi OCHOBHBIE OCOOEHHOCTH KOHIICTIIMY AUHAMUYECKOM pa3BsI3Ku
JBUKCHHUS MHOTO3BEHHBIX pOOOTOB. PaccmarpuBaroTcs OCHOBHBIE OCOOCHHOCTH KOHIICTIIIHU
aJalTUBHOTO MPOrPAaMMHOTIO yIpaBJiIeHHUs MHOTO3BEHHBIMU poOotamu. [IpuBonuTcs onucanue,
busnyeckuii cMBICIT 3P HEKTOB B3aUMOBIIUSHANA MKy CTCTICHSIMH TOIBHYKHOCTA MHOT'O3BEHHBIX
MaHUNYyJIATOpoB. PaccMarpuBaeTcss BbIBOA aHAIMTHUYECKUX BBIPAKEHUN, OIMMCHIBAIOIIMX
3¢ (deKThl B3aMMOBIUSHHUN 1T MHOTO3BCHHBIX MaHHUIYJIATOPOB. lIpakTHdeckoe moiydeHue
YpaBHEHUM, OMHICHIBAIOIIUE MOMEHTHBIX BO3JIEHCTBUS, ACHCTBYIOLINE B CTENEHIX MOJBUKHOCTU
JBYXCTENICHHOTO0 MAaHUMyJsATopa. MexaHudeckas KoMIleHcarus 3()QeKToB B3aUMOBIIASHHUS.
VYpaBHEHHE TUHAMUKA MHOTO3BEHHOT'O MaHUMYJSIIUOHHOTO po0oTa. [leKkoMmo3uus ypaBHEHHH
JUHAMHUKA MAaHUIYJIATOpa. DQPQPEKThl B3aWMOBIUSHUN MEXKIYy CTCICHSIMH IOJBHKHOCTH
MaHUNyJasATOpa. MatemaThudeckass MOJETb HCIOIHUTEIbHON cucTeMbl. BhIBoJ mepeaaToyHoOn
(GYHKIMM SJEKTPONPUBOJIA OJHOW CTEMEHW TMOJBMXKHOCTH MHOTO3BEHHOT'O MaHMITYIISITOpPA.
BriBon  muddepeHnnansHOro  ypaBHEHHs] — HArpy»XeHHOro  3JeKTpompuBoja.  Pacuer
WCIIOJTHUTEIIbHBIX MPUBOAOB poO0TOB. CHUHTE3 KOPPEKTUPYIOIMIUX YCTPOMCTB M PETYISATOPOB.
CrpyKkTypHas cxema ciaesauiero npuBojaa.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUHU, TPAKTHUKA,Ta00PaTOPHBIE 3aHATHS.

Buapl caMOCTOSITENBHONM TMOATOTOBKH CTYACHTOB TIO TE€ME: BBIMOJHEHHE PabOTHI HaJ
omrMOKaMu, 3aBepIlIeHUE MPAKTUYECKO padoThI, MOATOTOBKA OTUYETA MO JTabopaTopHOi padore,
MOUCK UH(OPMAIIUHU 10 TEME 3aHATHUS.

Tema 5 Cunme3 camoHacmpauaoOWuxcsi U ONMUMATbHLIX CUCHEM YNpaGIeHUs
MAHURYAAMOPAMU.

Copepxanne Tembl: KoppekTupyromue ycTpoHCTBa, CTAOWIM3HPYIOIIUE MapaMeTpbl
nepeAaToyHbIX (QYHKIUN 3JIEKTPONpUBOAOB poOoToB. OOCYX/IeHHE NPUHIUIIOB CTaOWIM3aluU
napaMeTpoB InepeaaroyHol ¢yHkiuu. Pa3zpaboTka caMOHAcCTpauBarOMIUXCS KOPPEKTUPYIOLIUX
YCTPOMCTB JUIsl IBUraTese MOCTOSHHOTO TOKAa HE3aBUCUMOT'0 BO30YK/IEHHSI WIIM C TOCTOSITHHBIMU
MarHutamu. Pa3paOoTka caMoOHAacTpauBalOUIMXCAd  KOPPEKTUPYIOUIMX  YCTPOMCTB  JUIS
OECKOHTAKTHBIX JBUTaTeleil MOCTOSHHOrO Toka. MccienoBaHue camMOHACTPaMBAIOLIUXCS
IPUBOJOB B THUIOBBIX pekuMax paboTel. CHHTE3 M HCCIEIOBAaHUE 3JIEKTPOIPHUBOJIOB
MaHUIYJISATOPOB, MHBAapUAaHTHBIX K MOMEHTY BA3KOro TpeHus. llpuBogurcs BbIBOX
muddepeHIIMaTBEHOTO YpaBHEHMS], OMMCHIBAIOIIET0 TUHAMUKY 3JIEKTPOIPUBO/Ia MHOTO3BEHHOTO
MaHunynstTopa. CaMoHacTpauBaroliascs KOPpeKLus, CTa0MIU3upyromas Kod(pQHUIMEHTHI
muddepeHIMaTbHBIX YPaBHEHUN 3JEKTPONpPHUBOAOB poO60TOB. CHHTE3 caMOHACTpauBarolIencs
KOPPEKINH JUIsl IBUTATENIel MOCTOSIHHOTO TOKa ¢ He3aBUCUM B030ykaeHueM. PaccMaTpuBaroTcst
OCOOEHHOCTH CHHTE3a M MPAKTHUYECKOM pealn3aliil CaMOHACTPauBAIOLIEHCS KOPPEKIHH,
CTaOMIIM3UPYIOLIEH TapaMeTphl MepelaTOYHbIX (PYHKIUN B clydae MOJTHOro onucanus 3¢ dexkron
B3aMMOBIUSHUN. PaccmarpuBaioTcs OCOOEHHOCTM CHHTE3a M IPAKTHYECKOM peanu3anuu
CaMOHACTPaMBAIOLIECHCS KOPpEeKLUH, cTrabuamsupyoomeil mapamerpsl auddepeHnnanbHbIX



YpaBHEHHMI B Cilydae IOJHOTO ONMucaHus 3(PQPeKToB B3auMOBIUSHHUUA. [IpuBOASATCS mpuMeEpHI
pPOOOTOTEXHUYECKMX CHUCTEM C THAPONPHUBOAAMHU. BBIBOIATCA ypaBHEHHUs, ONUCBHIBAIOIINE
JUHAMUKY THUIAPONpPHUBOJA. PaccMaTpuBalOTCs OCOOCHHOCTHM CHHTE3a M NPAKTHUYECKOU
pealM3alMyi CaMOHACTPauBAIOUICHCs KOPPEKUUHU s THAponpuBooB. [IpuBonurces onmcanue
METOJIa AHAJUTUYECKOI0 KOHCTPYHPOBAHMSI ONTHUMAIBHBIX PEryisiTopoB. CHHTE3 peryssTopoB
JUIsL CaMOHACTPauBAIOIIUXCS TPUBOAOB 10 KBAaApPAaTUYHOMY KpuTepuro. DopMupoBaHue
CTPYKTYpbI ONITUMAJILHOTO PETYJsATOpa. AHAIN3 CAMOHACTPAUBAIOIINXCSA ONTUMAIBHBIX CHCTEM.
CocraBneHue ypaBHEHUI JUHAMHUKU 3JEKTPOIPUBOAOB IpU CTAOWIM3ALMU IapaMeTpoB
nepenarouyHor ¢yHkumid. OmnucaHue IUHAMUKA DJIEKTPONPUBOJIOB TMpPH  CTAOWIM3ALUU
napameTpoB AudQepeHnnanbHbIX ypaBHeHUH. CUHTE3 PerysisaTopoB /Ul CAMOHACTPAUBAIOLINXCS
IPUBOJOB IO KBaJAPAaTUYHOMY KpPUTEpPHUIO KayecTBa. AHAIUTHYECKOE KOHCTPYHMPOBAaHUE
ONTUMAJIBHBIX PErYIATOPOB AJIS CIEIAIIUX IPUBOIOB. PaccMaTpuBaroTCsi 0COOEHHOCTH CHHTE3a
CaMOHACTPAMBAIOIIMUXCS HEIMHEHWHBIX CHUCTEM YIPABICHHUS IIPUBOAAMHM MAaHUIIYJISTOPOB
IPOM3BOJILHOM KOH(UIypalluM Ha OCHOBE KBaJpaTHYHOro Kpurepus KkauyectBa. CuHTe3
CTPYKTYpbl ¥ (OpPMHUPOBAaHHE pACUETHBIX COOTHOIICHWH JJIsi ONpeleNieHHs IapamMeTpoB
ONTUMAJILHOTO peryisaTopa. OCOOEHHOCTH MOCTPOEHUS U peaau3ali CaMOHACTPAUBAIOLINXCS
peryisaTopoB. PacyeT KBa3MONTUMAIIBHBIX PETYJISTOPOB IS DJIEKTPOIPUBOIOB MAHUIYJIATOPOB.
Ananu3 3¢ (peKTUBHOCTH CHHTE3UPOBAHHBIX KBA3UONTUMAIIBHBIX IPUBOJOB MaHUITYJIITOPOB.

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEeMble 00pa3oBaTEIbHBIE
TEXHOJIOTUH: JICKI[H, IPAKTUKA,J1a00paTOPHbIE 3aHSITHUS.

Bunsl camocTosITENsHONW TOATOTOBKM CTYACHTOB IO TEME: BBINOJHEHHE PabOTHl Hal
olIMOKaMH, 3aBepllIeHUe MPAKTUYECKON paboThl, MOArOTOBKA OTYETa M0 JJabopaTopHO pabdoTe,
MOUCK MH(POPMALIUH TIO TEME 3aHSITHUS.

Tema 6 Camonacmpausarowuecs cucmemvl ¢ NEPEMEHHOU CIMPYKMYPOl.

Conepxxanne TeMbl: OCOOEHHOCTH CHHTE3a CHCTEM C IEPEMEHHOW CTPYKTYpOH JUIs
TEPMHUHAJIBHOTO YIIPAaBJICHUS IpPU JUCKPETHOM H3MEHEHUHM IapaMeTpoB Harpy3ku. CuHTes
YIPOILUEHHBIX CAMOHACTPAaUBAIOIIUXCSI CUCTEM C IEPEMEHHON CTPYKTYPOW BTOPOrO IOPSIKA.
CucreMsl ¢ IEPEMEHHOM CTPYKTYPOH JIJ1s1 BBIHYKI€HHBIX ABM)KEHUN C TUCKPETHBIM U3MEHEHUEM
napamMeTpoB Harpy3ku. OCOOEHHOCTH CHHTE3a CHCTEM C MNEPEeMEHHOH CTpPYKTYypoil BTOpOro
NOpsiiKa TPH  HAIMYAM MOMEHTOB TpEHHs U BHEHNIHMX MOMEHTOB. PaccmarpuBaercs
BBIHYKJICHHOE JBH)KEHHE CAMOHACTPAUBAIOIICHCSA CUCTEMBI C IIEPEMEHHON CTPYKTYPOH BTOPOTO
nopsiaka. CUHTE3 CHCTEM C IMEPEMEHHON CTPYKTYpPOW TPEThEro Mopsijaka C HCIHOJIb30BaHUEM
BO3eHCTBUS 1o omMbke. CHHTE3 CaMOHACTPAUBAIOIINXCS CUCTEM C EPEMEHHOM CTPYKTYpOil ¢
UCIIOJIb30BaHUEM BO3JICHCTBUS IO OLIMOKE W €€ MpOU3BOJHON. BhIHYXIEHHOE IBH)KEHUE
CaMOHACTPAaMBAIOLIEHCd  CUCTEMBI C IIEPEMEHHOW  CTPYKTYpOH  TPETBErOo  IMOpPsAKa.
PaccmaTpuBaeTrcs 0COOEHHOCTH CHHTE3a CHCTEM C MEPEMEHHOM CTPYKTYpOil NMpH HENpEephIBHO
U3MEHSIOIIUXCS ITapaMeTpax Harpy3Ku.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKIMH, TPAKTUKA,1a00paTOpHBIE 3aHSTHS.

Bunel camocTosATenbHOW MOATOTOBKM CTYJAEHTOB IO TEME: BBIIIOJIHEHUE PabOThI Haj
OolIMOKaMH, 3aBepllIeHUe MPAKTUYECKON paboThl, MOJrOTOBKA OTYeTa 1o JabopaTopHOH padoTe,
MOMCK UH(POPMAIINH 110 TEME 3aHATHUS.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanuyeckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHUI0 [AUCHMILUIMHBI M 10
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

VYcnemHoe 0CBOGHUE AUCHUIIIIMHBI IIPEANOaraeT akTUBHYI0 paboTy CTYJEHTOB Ha BCEX
3aHATUSAX ayAUTOPHOW (DOPMBI, BBIOJHEHHE ATTECTALMOHHBIX MEPONPUATHH, 3PHEKTHBHYIO
caMoCTOsITeNbHYI0 pabory. B mporecce u3ydeHUs IUCHUILIMHBI CTYAEHTY HE0O0XOIUMO
OpPUEHTUPOBATHCSA HA CAMOCTOSTENBHYIO IOATOTOBKY K NMPAKTUYECKUM 3aHATHSAM, BBIIOJHEHUE
3a/laHui, CAMOCTOATEIbHOE U3YUEHNE HEKOTOPBIX pa3IeNioB Kypca.

IIpakTnyeckue 3agaHMss W J1a0OpaTOpHble PAOOTHI BBINOJHSAIOTCA CTYACHTAMH Kak
ayJIUTOPHO, TaK U CAMOCTOSITETILHO. B Hauane 3aHsTHA penogaBaTeab HHOOPMUPYET CTYJICHTOB
0 TpeOOBaHUAX U 1aeT PEKOMEHALINH 110 BBIIIOJHEHUIO KaXKA0H MPaKTUUECKONH PabOTHl.

PabGora Hajg TpaKTUYECKMMH 33/JaHUSIMH  BKIJIIOYAET: KAdyeCTBO  MPOJEIaHHBIX
IPAaKTUYECKUX pPalOT, MOCEIIAEMOCTh 3aHATUH, pPe3ylbTaThl CaMOCTOSTEIbHOM padOThl IO
BBINIOJTHEHUIO MPAKTUYECKUX 3a/1aHuM.

ITonroToBke cTyneHTa K BBIIOJHEHHIO PA0OT Ha MPAKTHUYECKOM 3aHSATHU JIOJIKHO
IIPEIECTBOBATh U3yUEHHUE JIMTEPATYPHl, IPUBEIEHHON B CIIMCKE OCHOBHOM U JONOJHUTEIBHOMN
auTepatypel paboyeil mporpamMMbl yueOHOH aucuMIuiMHbL. Ilpu 3TOoM, ’kenaresbHO, YTOOBI
CTYACHTBHI TPOBOAMIIN AHAIU3 IOJYYCHHOH IOMOJHHUTEIbHON WH(POpPMALWHU, aHATH3UPOBAIN
CYILECTBEHHBIE JIOIOJHEHUS U CTAaBWIM BOIPOCHL. B mponecce caMoCTOATENBHON MOATOTOBKU
UCTIONIB3YIOTCSL  AJIGKTPOHHBIE 0a3bl JAaHHBIX M Pa3JIMYHbIE DIIEKTPOHHBIE  PECYpPCHI.
CamocrostenbHas pa0oTa  CTYAGHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH, TBOPUYECKOT'O MOJX0a K PEIICHUIO ITPO0JIeEM yueOHOIo U
npo¢eCCHOHATIBHOIO YPOBHS.

Tembl npakTUYeCKUX 3aAaHUN, METOJAMYECKUE MaTepHalibl, ONPEACISIOIUE TPOLELYPbI
OLICHUBAHMsI 3HAHUM, YMEHHI U HaBBIKOB, a TAK)KE KPUTEPUHU U MOKA3aTeNn, HeOOXOAUMBIE IS
OLICHKY 3HAHWH, YMEHHI, HABBIKOB U XapaKTEPU3YIOIINE 3Tarbl (JOPMHUPOBAHUS KOMIIECTCHIINH B
npoliecce OCBOCHUs1 00pa3oBaTebHON MporpaMMel, peacraieHbl B POC K AUCHUILIMHE.

Texymuii KOHTPOJIb IPOBOIUTCS:

- IO pe3ysbTaTaM pabOThl CTY/EHTOB Ha MPAKTUYECKUX 3aHATUSAX U CaMOCTOSATENIbHOM
paboThl 1O BBHINOJHEHUIO NpPAaKTHUECKUX 3anaHuil. Kpurepuem oleHKH SBISETCS MOJHOTA
BBINOJIHEHUS TPAKTUYECKUX PA0OT, BHIOJHEHNE UX B TOYHOM COOTBETCTBHUHU C IOCTAHOBKOW U
TBOPYECKHUH MOAXO/ K PEIICHUIO TPOOIIEM.

5.2 OcobennocTn opranu3zanuu OOy4YeHHUs] I JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310pPOBbSl U HHBAJIU0B

[Tpu HEOOXOAMMOCTH 00YHAIOIITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI 1 MHBAITUIOB (I10 3asIBIICHUIO 00YYAIOIIETr0Cs) MPEIOCTABIISETCS yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IpU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAIbHBIC 33aHNs1, KOHCYIbTALUHU U JP.

- JUIs JIU1 C HApYILIEHUSIMU CJIyXa: B eyaTHOU ¢opMe; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBUyaJIbHbIe KOHCYJIBTAllMM C MPHUBJICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTATENILHOTO alllapaTa: B eyaTHoO# ¢popme; B hopme
SJICKTPOHHOI'O JOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN A, KOHCYJIbTAIWU U JP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBum ¢ TpeboBanmsimu PI'OC BO s arrectaumu oOydaroumimxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEEIAIOINe IPOLEeIyphl OLCHWBAHHWA 3HAHWW, YMEHUH W
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Apxunos, M.B. IlpombinuieHHbIE POOOTHI: YNpPABICHUE MAHUIYISALIUOHHBIMU
poOotamu : yueOHHK A By30B / M. B. Apxumnos, M. B. Bapranos, P. C. Mumenko. — 2-e u3f.,
ucnp. u gor. — Mocksa : M3mparensctBo FOpaiit, 2026. — 170 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-11992-3. — Tekcr : snekTpoHHbIN // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/587633 (nara oopamenus: 19.05.2026).

2. burtiokos, B. K. CxeMoTexHuHKa 31E€KTPOIIPe0Opa3oBaTeIbHbIX YCTPOUCTB | y4EOHUK /
B. K. butiokos. - Mocksa ; Bonoraa : Undpa-Umxkenepus, 2023. - 384 c. - ISBN 978-5-9729-
1439-5. - Tekcr : snextponnsiif. - URL: https://znanium.com/catalog/product/2099140 (/lata
obparenus - 05.09.2025)

7.2  Jlonoanumenvnasa tumepamypa

1. Apxunos, M.B. IlpombinuieHHbIE POOOTHI: YNpPaBICHUE MaHUIYISLIUOHHBIMU
poOotamu : yuyeOHHMK Mg cpenHero mnpodeccuoHansHoro obpasoBanus/ M. B. Apxunos,
M. B. Bapranos, P. C. Mumenko. — 2-e u3J., ucnp. u gon. — Mocksa : M3natenscto FOpaiiT,
2026. — 170 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-13082-9. — Teker :
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/587818 (mara obpamenus: 19.05.2026).

2. MexaTtpoHuKa 1 poboToTeXHUKA : yueOHoe mocooue / 1. A. HecmusiHoB, A. I'. VIBaHOB,
A. C. Matsees, H. C. BopoOseBa. — Bourorpan : Bonrorpaackuii 'AY, 2024. — 88 c. — ISBN
978-5-4479-0475-3. — TekcT : 2NeKTPOHHBIN // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/506074 (matra obpamenus: 25.05.2026). — Pexxum moctyma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

3. ITaxomosa, JI. B. [IpoMsinuieHHBIE pOOOTHI U POOOTOTEXHUUECKUE CUCTEMBI | yueOHOE
nocooue / JI. B. ITaxomoBa. — HoBocubupck : CI'YBT, 2022. — 78 ¢. — ISBN 978-5-8119-
0933-9. — Tekcr : snexTpoHHbIH / JlaHp : 37eKTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/293405 (mara oOpamenus: 25.05.2026). — Pexxum jmoctyma: s
aBTOPH3. M1OJIb30BATENEH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KNI0uas npogheccuonanvHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodxX00UMOCmu):

1. O6pazoBarensHas miatpopma "FOPAIT"

2. DrnextpoHHO-OMOMMoTeYHas cucreMa "ZNANIUM.COM"

3. DnekTpoHHO-OnbMMoTeunas cucrema "JIAHB"

4. Open Academic Journals Index (OAIJI). [IpodeccnonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/



5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e Mammna AtByna(c a1.610xk0oM)DOM1 1

e MastHuk Makcgeia ¢ 31.6;10kom ®M1/1 ®M12

e MasTHUK YHUB. ¢ 371.010koM @M 1/1(DPM13)

e Monynp ®I13-04(Mmar.mosie caneHon1a)

e Monynp OII3-UTT(McTOYHUKITUTAHMS)

e Tpenaxxep oneparopa aprozarnpaBouHoil craniuu lllensd A3C
e YHubeIsapHbli MoaBec ¢ MymKoi ¢ 31.01 ®PM1/1(OPM15)
¢ Ycr."coynapenue mapoB" ¢ a1.61.OM1/1 (OPM17)

e YcranoBka ®IIK 07(Temnep.3aB.3/IpoB.MET. U II/TIp

¢ YcranoBka OIIT1-1(koa¢d.BI3KkOCTH BO3AYyXA)

e YcranoBka ®IIT1-11(u3MeHEeHNE SHTPOTINH )

IIporpamMmmHoe o0ecrieyeHue:
o AutoCAD

e Microsoft Office Professional Plus 2010
e Python
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KOMITCTEHITHU
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ITKB-1 : CriocobeH onpenensTs coc
TaB ¥ KOJIMYECTBO CPEIICTB aBTOMAT
M3aIUH JUTS Pa3THYHBIX TEXHOJIOTH

YECKHX MPOIECCOB

[IKB-1.1x : 3HaeT THUITEI 1 KOHCTPYKTHBHEIE 0CO
OEHHOCTH CPEJICTB aBTOMaTH3aLUH U YIIPABICHU
s1 TEXHUYECKUMU CUCTEMaMU

TIKB-1.2k : PaccunutsiBaeT HEOOXOAUMOE KOJINY
€CTBO CPEJICTB aBTOMATU3AIUHU U Pa3padaThIBacT
IJIaH UX pa3MEeIleHUs

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCIIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHEHOY, «XOPOIIOY, KOTIUIHOY).
B ciydae oTcyTrcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAHHOM 3Tale CUUTAETCS

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerenuus IIKB-1 «Cnoco0eH onpeaensiTh cCOCTaB U KOJMYECTBO CPEACTB
aBTOMATHU3ALMH JUIsl PA3JIMYHBIX TEXHOJIOIMYECKHUX IIPOLIECCOB)

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kox u popmynupoBka HHIUKAT
opa JIOCTHKECHHUST KOMITCTCHITUH

Pesynbrar

Kpurepuu onieHUBaHUS pPe3yNbT
aToB 00y4YeHHUs

[MKB-1.1x : 3HaeT TUIIBI U KOHC
TPYKTHUBHBIE OCOOEHHOCTH Cpex
CTB aBTOMAaTHU3allU U YIIPABJICH
ns TEXHUYECCKUMHU CUCTEMaMHU

KJ1acCU(pUKaIU U 0COOEHHOCTE
1 27IEMEHTOB POOOTOTEXHUIECK
HUX CUCTEM, BUZIOB U CXEM HUCIIO
JIHUTCJIbHBIX IPHUBOIOB p060T0

MepeyvucysieT BUIbl POOOTOTEXH
MYECKHX CUCTEM, BUJIBI I CXEM
bl UCTIOJTHUTEIIbHBIX ITPUBOJIOB
pOOOTOB, METO/IBI PEIICHUS 3a]]
a4 KUHEMATUKHU U JIMHAMUKY pa
3JIMYHBIE TUIIOB POOOTOB

[TIKB-1.2k : PaccunuThiBaet HEO
6Xx0IMMOe KOJIMYECTBO CPEICTB
aBTOMATH3aLUK U pa3padaTbiBa
T TUIaH UX pa3MeNIeHUs

MPaBUIIBHO BBIOUPATH 3JIEMEHT
BI JIs1 KOHKPETHBIX POOOTOB 1

JIEMOHCTPUPYET CIIOCOOHOCTH T
PpaBUJIBHO BI)I6I/IpaTI) DJICMECHTbBI
JUTSl KOHKPETHBIX POOOTOB U Ma
HUITYJSITOPOB UCXO/Is U3 Tpebo
BaHMI pelaeMbIX 3a/1a4

aHaJIn3a CJI0XXHBIX pO6OTOT€XH
HNYCCKUX CUCTCM U IPUMCHCHUA
COBPEMCHHBIX METOAOB CHUHTE3a

PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
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CUCTEM YIpaBIeHUsI pOOOTOB

AHAM3UPYET CIOKHBIE pOOOTO
TEXHUYECKHE CHCTEMBI, IPHMEH
SI€T COBPEMEHHBIC METO/BI CHHT
€3a CHCTEM yIpaBlieHUsI pobOTO
B, peIIaeT MPsIMyI0 ¥ 0OpaTHYIO
3a71a4y KHHEMaTHKH U TUHAMHK
1 pa3In4yHbIE THIIOB POOOTOB

Tabnuia 3amosHgeTcs B COOTBETCTBHUU C pazaenoMm 1 PaGodeil mporpamMmbl TUCHUTUIHHBI

(Momyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

HanmMeHoBaHME OLIEHOYHOTO CPECTBA U TP
KoHTponupyemble mianupyeMbie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI 5 TIpoMexyTouHas aT
Texyumii KOHTPOIb
TecTalus
3aouHas popma oOydeHHs
P/l 3HaHue : macc‘f‘pHKaHHH JlaGoparopHas pabo | DK3aMeH B yCTHOM
1 0COOEHHOCTEH AIIEMEHT Ta dopme
OB pOOOTOTEXHUIECKHX C
ucreM, BuzoB u cxem uerr | 1.1. Knaccudukanus pod Onpoc DK3aMeH B yCTHO
OJIHMTENILHBIX TIPUBOJIOB | OTOB U UX 3JIEMEHTOB dopme
000TOB N
P [IpakTudeckas pabo | Dk3aMeH B yCTHOM
Ta dbopme
JlabopaTopHas pabo | JK3aMeH B YCTHOI
Ta dopme
DK3aMeH B yCTHOMI
1.2. Kuaemaruka podotoB | Onpoc y
dopme
[MpakTnyeckas pabo | Dk3aMeH B yCTHOM
Ta dbopme
JlabopaTopHas pabo | JK3aMeH B YCTHOI
Ta dbopme
1.3. Inramuka poOOTOB U N
DOK3aMeH B YCTHOH
IUTaHUpoBaHue TpaekTopu | Ompoc (bopme
¥ IBIDKEHUS P
[MpakTnyeckas pabo | Dk3aMeH B yCTHOM
Ta dopme
Jlaboparopras pabo | Dk3aMeH B yCTHO
Ta dbopme
1.4. Knaccudukanus cuct Onpoc DK3aMeH B yCTHOM
€M yIpaBjieHus: poOOTOB p dbopme
[IpakTudeckas pabo | Dk3aMeH B yCTHOM
Ta dopme
Jlaboparopras pabo | Dk3aMeH B yCTHO
Ta dopme
1.5. CunTe3 camoHacTpau
BAIOWIMXCS M ONTHMAIIBH | o DK3aMeH B YCTHOU
BIX CHCTEM YIPABJICHHS M p dopme
AQHUMYJIATOPAMHU. -
[MpakTndeckas pabo | Dk3aMeH B yCTHOU
Ta dbopme
JlabopaTtopHast pabo | DKk3aMeH B yCTHOM
Ta dopme
1.6. CamoHacTpanBaromu N
DK3aMeH B YCTHOI
ecst cucTeMsl ¢ iepemenH | Onpoc (bopme
ol cTpyKTypoi p
[IpakTudeckas pabo | Dk3ameH B yCTHOM
Ta dbopme
PII2 Ymenue : paBubHO BHIO | | | Kyaccndukanms po6 | JlaGopaTopHas paGo | DK3aMeH B yCTHOI
UpaTh SJIEMEHTBL JUIL KOH | o10B 1 MX 37€MEHTOB Ta bopme




KpETHBIX poOOTOB ¥ MaHU
IIyJISITOPOB

Ompoc

OK3aMeH B yCTHOMI
dopme

[pakTudeckas pabo
Ta

DK3aMeH B YCTHOI
dbopme

1.2. Kunemaruka po6oToB

JlabopaTopHnas pabo
Ta

DK3aMeH B YCTHOI
¢dopme

Ompoc

OK3aMeH B yCTHOMI
¢dopme

[MpakTuyeckas pabdo
Ta

OK3aMeH B yCTHOMI
dbopme

1.3. Innamuka poOOTOB U
IUTAHUPOBAHUE TPAECKTOPU
¥ IBYDKEHUS

JlabopaTopHnas pabo
Ta

DK3aMeH B YCTHOI
dbopme

Omnpoc

DK3aMeH B YCTHOI
dopme

[MpakTuyeckas pabdo
Ta

DK3aMeH B yCTHOI
dopme

PII3

HaBbIk : aHaIM3a CIIOMKHBI
X pOOOTOTEXHUYECKUX CH
CTEM U MPUMEHEHHS COBP
€MEHHBIX METOJIOB CHHTE3
a CHCTEM YIIPaBJICHUS POo
OTOB

1.4. Knaccudukanms cuct
€M yIIpaBJIeHus poOOTOB

JlabopaTopHas pabo | Jk3aMeH B YCTHOI
Ta dopme

DK3aMeH B YCTHOM
Ompoc y

dbopme

ITpakTryeckas pado
Ta

DK3aM€H B yCTHOM
dopme

1.5. CunTe3 caMmoHacTpau
BarOIIUXCsa U ONITUMAJIbH
BIX CUCTEM YIIPABJICHUSA M
aHMITYJIITOPAMHU.

JlabopaTopHas pabo | Jk3aMeH B YCTHOI
Ta dopme

DK3aMeH B yCTHOM
Ompoc y

dbopme

ITpakTryeckas pado
Ta

DK3aM€H B yCTHOM
dbopme

1.6. CamoHacTpanBaromu
€CsI CUCTEMBI C IIepeMEHH

ol cTpyKTypoi

JlabopaTopHas pabo | JK3aMeH B YCTHOI
Ta dopme

OK3aMeH B YCTHOU
Ompoc y

dopme

IIpakTudeckas pabo
Ta

DK3aMeH B yCTHOH
dbopme

4 Onucanue Npoueaypbl OCHUBAHUS

KauectBOo copMupoBaHHOCTH KOMIICTCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3ynbTaTaM TEeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpOKEHHOU B Oaymax. MakcuMmanpHas cymma 0ayuioB mo aucuuruimae (Moaynio) paBHa 100
Oamnam.

. | Onenounoe cpexcTBo
Bun yuebuoit [paktnueckue 3ana | JlaboparopHbie pabo
nearenbHOCTH | Ompoc P A paTop p DK3aMeH HUroro
HUS THI
Jlexuu 20 20
[IpakTnyecku 20 20
€ 3aHATUS
JlaGopatopHbI 20 20
¢ paboThl




Camocrosrten 10 10 20
bHas paboTa

[IpomexyTou

Hasl aTTeCcTaIl 20 20
ust

Hroro 20 30 30 20 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIBHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CyMMZ Gauo Or1ieHKa 110 TPOMEX
YTOYHOMW aTTecTaly XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINU
0 TUCIIMILIN
HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
91 100 «3a4TEHOY / , YCBOWJI OCHOBHYIO JIATEPATYPY U 3HAKOM C JOTOJHUTEIBHOW JTUTEPATYPO, peKOMe
oTZL a0 «OTJIMIHO» HIOBaHHOU MPOTPaMMOM, YMEET CBOOOHO BBIONHATH MPAKTHYCCKUAC 3aaHUsI, TIPE]
YCMOTPEHHBIC TIPOTPaMMOii, CBOOOTHO OTEepHUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMHU, IPUMCHSICT MX B CUTYAIUSX TIOBBIIICHHOMN CIIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUTUTMHAPHBIX KOMIICTEHIHN: OCHO
o176 110 90 «3a4TeHOY / BHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIE ova/I6KI/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AaHATUTHYECKUX OTIEPalUsiX, IEpeHOCe 3HAHUI U yMEHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIHH.
CTyIeHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TEHOY / JIe KOHTPOJIbHBIX MEPOIIPUATHI JIOMYCKAOTCS 3HAYUTEILHBIC ONIMOKH, TPOSBIISCTCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHUMN, YMEHHI, HABBIKOB 110 HEKOTOPBIM JUCIUITHHAPHBIM K
HO» OMIIETCHIHMSAM, CTY/ACHT HUCIBITHIBACT 3HAYUTENIbHbIC 3aTPYIHCHUS IPH OLEPUPOBAHH
Y 3HAHWSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
«HE 3a4TCHOY /
ot 41 10 60 ey TOBICTBOPUTE V cryneHra He cd)(ipanOleﬂm JUCHIUTUTHHAPHBIC KOMITCTCHITHH, TPOSBISICTCS HEJ0C
TaTOYHOCTh 3HAHUH, YMEHHU, HABBIKOB.
JILHOY
«HEe 3a4TeHOY /
JucuuiuinHapHbIe KOMITETEHIIMU He c(OpMUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE . o
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMCHHUM, HABBIKOB.

S IlpuMepHbIe OLICHOYHBIE CPEeACTBA

5.1 llpumepsl 3a1aHUH 1J151 BHINOJHEHUS NPAKTHYECKHX PadoT

Samanue 1.

JlaHbI

OMHUCAHUS YETBIPEX POOOTOB:

MIPOMBIIUIEHHBI  CBapOYHBIN

MaHUIYJISATOP, MOOMIIBHBIN pOOOT-TIBIIIECOC, XUPYPTUUECKUN POOOT M YETBEPOHOT M 1Iararomuit
po6ot. Knaccuduuupyiite kaxmoro poéora 1o nokoJeHHI0, Ha3HAYEHUI0, cpesie paboThl, TUITY
ynpasieHus: 1 MOOMIIbHOCTH. OOOCHYITE OTBET.

3amanue 2. Jlng TpEX3BEHHOIO IIOCKOTO MAaHUIYJIATOpa C  BpallaTeabHbIMU
COYJICHEHUsAMM OIIPEACIINTE YMCIIO CTENEHEH NOJIBMKHOCTH, THI COWICHEHWH, NPUMEPHYIO
pabouyto 30HY M BO3MOXHbIE KOH(Urypauuu. Onummre, Kak U3MEHHUTCS paboyas 30Ha IPH
100aBJIEHNH €IIE€ OJHOIO 3BEHA.

3amanue 3. 3ajaHa IOCJIENOBAaTEIBHOCTh IIOBOPOTOB CXBaTa: CHadajga BOKPYT
BEPTUKAJIBHON OCH, 3aT€M BOKpPYT MONEPEYHOM, 3aTeéM BOKPYT MPO0JbHON. ONuImTe clioBaMu
UTOTOBYIO OPUEHTALIMIO CXBaTa U OOBSICHUTE, TOUYEMY MOPSI0K TOBOPOTOB BasKEH.

3ananue 4. J[111 1ByX3BE€HHOTO INTIOCKOI'0 MAaHUITYJIATOPA U3BECTHBI JUNINHBI 3BEHBEB U YTJIIbI
[OBOpPOTa B COwIeHEHUsAX. OIpenenuTe MOJIOKEHWE CXBaTa B MIPOCTpaHCTBE. ONMIIUTE XOJ
paccyxJeHuii 6e3 BIYUCICHH.

3ananue 5. J[ng TOro e JBYX3BEHHOIO MaHHUITYJIATOpa 33JaHO JKEJIAEMOE IOJIOKEHUE
cxBara. Haliute BO3MOXKHBIE BapuaHThl YTJI0B B cowleHEHUX. OObICHUTE, IOYEMY pEIlIeHUN
MOYXET OBITh HECKOJIBKO.



3amanue 6. [lnsg mectucrenenHoro manunyiiaropa tuna PUMA  oObsicHuTe, Kak
pa3nenuTh oOpaTHYIO 3ajauy KMHEMaTHUKU Ha JIBE YacTH: ONpPEeIeHUE MOJIOKEHUS 3aIsICThs U
orpeniesieHne opueHTanuu cxpara. [lepeuncianre BO3MOXKHbBIE KOH(UTYpAITUH MaHUITYJIATOPA.

3ananue 7. s 3a7aHHON KMHEMAaTHYECKOW CXEMbl MaHHITYJISITOpa COCTaBbTE TAOIHILY
napametpoB JlenaButa-Xaprenoepra. OnuImunTe CI0BaMH, KaKk BBIOpPAaTh OCH CHCTEM KOOPIHHAT
3BEHbEB M KaKUE YEThIpE MapaMeTpa HYKHO ONPEAETUTh ISl KaXJI0r0 COUICHEHHUS.

3ananue 8. MaHUIyIsATOp AOKEH IEPEMECTUTh CXBAT U3 TOUKH A B TOUKy b 3a 3amanHOe
BpEMsi C OTPAaHMYEHUSIMU 10 CKOPOCTH U YcKopeHuto. [TocTpoiite crnaxennyto 4-3-4 TpaeKToOpHIO.
OnuiuTe TpU y4acTKa ABUKEHUS U YCIIOBUS HETIPEPHIBHOCTH.

3amaaue 9. g CTeneHW MOABMIKHOCTH MAaHHUITYJIATOpa, pabOTaloImIero ¢ TKEIOM
HArpy3KO# ¥ TPeOYIOMEro BEICOKOW TOYHOCTH, BRIOCPUTE THI HCIIOJTHUTEIHHOTO MMPUBOIA U TUIT
penykropa. ObocHyiiTe BbIOOpP, CPABHUB 3JEKTPOIIPUBO/I, TUIPOIPUBO]] 1 THEBMOIIPUBO/I.

3ananue 10. [Tpu ObicTpOM IBIKEHUN MAHHITYJISITOPA BOSHUKACT B3aUMOBIIHSIHHE MEXKIY
CTEMEHSIMH MOJABMXKHOCTH. ONHIINTE, KaKue TUHAMUYECKHE MOMEHTHI MOSBISIOTCS U Kak
MEXaHUYeCKas pa3rpy3Ka MoMOTaeT YMEHbIIUTh HArPy3Ky Ha MPUBO/IBI.

3aganue 11. CuHTE3uMpyWTE CTPYKTYpY CAMOHACTPAMBAIOLIETOCA MPUBOJAA, KOTOPBIM
JIOJDKEH COXPaHSITh KaueCTBO YIPABICHUS MPU M3MEHEHHH MAacChl Harpy3ku. Onuinure, Kakue
napaMeTpsl Hy)KHO UASHTU(UIIMPOBATH U KaK MEHSITh HACTPOUKH PETYIIATOPA.

3amanue 12. IlpuBon pobora paboTaeT NMpH HATUYMH TPEHUS U BHEITHUX MOMEHTOB.
[Ipennoxute cucTeMy ¢ MepeMEHHON CTPYKTYpPOU Ui TEPMUHAIBHOTO yrpaBieHus. Onummre,
KaK BBIOPATh MMOBEPXHOCTh MEPEKITFOUCHUS U 3aKOH YITPABJICHUS.

Kpamkue memoouuecxue ykazanus

JUigs Toro, 4roObl TMOATOTOBUTHCA K THPAKTUYECKOMY 3aHSATHIO, CHayajla CleayeT
03HAKOMUTHCS C COOTBETCTBYIOIINM TEKCTOM yueOHUKa (JieKiun). [lonroroBka Kk mpakTH4eckomy
3aHATUIO HAYMHACTCS T0JIE M3YYEHHS 3aJaHUs U MOA00pa COOTBETCTBYIOUIMX JIMTEPATYPHl U
HOPMATUBHBIX UCTOYHHKOB. PaboTa ¢ muTepaTypoil MOXKET COCTOATh U3 TPEX ATAIOB - YTCHHE,
KOHCIIEKTUPOBAHUE W 3aKIIOUMTEIbHOE 0000IIeHHE CyTH u3ydaeMoil pabotsl. [loaroroBka k
MPAKTUYECKUM 3aHATHUSM, MOJpa3yMeBaeT aKTUBHOE HCIIOJIb30BAHHME CIPABOYHOMN JIUTEPATYpPhI
(oHUUMKIIONEINH, cloBapel, anbOOMOB CXEM M JIp.) M NEpUOAMYECKUX W3JaHui. Bianenue
MOHSTUMHBIM alnapaToM U3y4aeMoro Kypca sSBISETCs] HE0OXOAUMOCTHIO.

Ilxana oyenku

OmneHka Bamet Omnncanne

«OTJIINYHOY 24-30 OO0y4JaroIuiics MOKa3bIBaeT BEICOKMIT yPOBEHb 3HAHMIT PY BHITIOJIHEHUH 33/IaHUI.
«XOPOILO» 18-23 OO0y4JaroIUICs MOKA3bIBACT XOPOIINIT ypOBEHb 3HAHUI PH BHIIOJIHEHHUH 3aJaHHH.
«YZIOBIICTBOPHTEI | 44 47 O;6yqa}om1/1ﬁc;1 MOKA3BIBAET YIOBIETBOPUTEIBHBINH YPOBEHb 3HAHHUH TIPH BBHITOIHEHUH 33a1aH
BHO» T

«HE YOBJIETBOPU . N .
TeNEHOY 0-10 OO0yuaromuiicss He IPOIEMOHCTPUPOBAIT 3HAHUIT IO TEMeE TIPH BHIITOTHEHUH 3aaHUI.

5.2 IlpumepHbIe TeMbI AJIs OIIPOCA

1. Kakue mokosieHHss poOOTOB BBIACIAIOT W MO KAKUM TMPU3HAKAM KIACCUPUIUPYIOT
po6oToB?

2. Kakue OCHOBHBIE CTPYKTYyphl pPOOOTOB CYHIECTBYIOT U KaK pa3BHBAJIACh
poboToTexHHuKa?

3. Uto npencrapiseT co0oii MaTpuIla TOBOPOTA BOKPYT MPOU3BOJILHOM OCH U KaK TTIOBOPOT
ONKMCHIBACTCS YEPE3 YIIIbI Ditnepa?

4. B 4éM reoMeTpUuECKUN CMBICI MaTpHUIIbl MMOBOPOTA, KAKOBHI €€ CBOMCTBAa U 3a4eM
HYXHBI OTHOPOJAHBIE KOOPIUHATHI?

5. Uto Takoe 3BEHbS U COWICHEHUS, KAKUE MapaMeTPbl UCIIOIB3YIOTCA B IPEICTABICHUN
JenaButa-XaptenOepra u Kak (popMHPYIOTCSI CUCTEMbI KOOPJIMHAT 3BEHHEB?

6. Kakue moaxoapl mpuMEHSIOTCS IS pellieHus 0OpaTHOM 3a7aui KUHEMaTUKU?



7. B uéMm CcyTh reOMeTpHYECKOro IMOAXoAa K OOpaTHOW 3ajaye KUHEMATHKU, KaKue
KOH(pUrypauuu ObIBAIOT Y MaHUITYJIATOpA U KaK pellaeTcs 3a/1a4a Ui MepBbIX TPEX COUJICHEHUH
MaHunyistopa tuna PUMA?

8. Kak omnuceiBaeTcs AMHAMUKa MHOIO3BEHHOIO MaHMIyJsTOpa MeTojoM JlarpaHika-
Ditnepa?

9. Kakne 0coOOEHHOCTH yUUTHIBAKOTCS ITPU BHIOOPE MCIIOJHUTEIBHBIX IPUBOIOB pOOOTOB?

10. YUto Takoe peKyppeHTHbIE ypaBHEHUS JUHAMUKN MAaHUITYJIATOPA U 3a4EM OHU HYXKHBI?

11. Kak nnaHupyrOTCsl TPAa€KTOPUU MaHUITYJISTOPA, YTO TAKOE CIIIAXKEHHBIE TPACKTOPUU U
KaK paccuuThiBaeTcs 4-3-4 TpackTopus?

12. KakoBbl 0COO€HHOCTH CUHTE3a MAaHUIYJISLIMOHHBIX CUCTEM U 4TO IIPEJCTABISIET COO0M
0000IIEHHBIN aHATTN3 aJAITUBHBIX CHCTEM YIPaBJICHUA?

13. B uyém 3akiro4aercss KOHLENIMS CUHTE3a CHUCTEM YIPABICHHUS MaHMIYJIATOPaMU U
KaKHhe y He€ OCHOBHBIE HAIIPaBJIECHUS?

14. Kakue >(]@exTsl B3aUMOBIMSAHHUS BO3HUKAIOT MEXKIY CTENEHSAMH IOJBM)KHOCTH
MaHUIYJISATOpa U YTO TAKOE MEXaHUYECKasl pa3rpy3Ka JIBUKEHUI?

15. Yto Takoe mepenaTouyHast (yHKLHUS JIEKTPOIPHUBOAA CTEIEHU MOJABHKHOCTH M YeM
xapakrepusyercs auddepeHnnanbHoe ypaBHEHHE HAarpy>KEHHOTO AJIEKTPONPpHUBOIa?

16. Kakue KOppeKTHpyOIHe YyCTPOHCTBA IPUMEHSIOTCS A CTaOMIIM3aLuU [TapaMeTpoB
nepeaaToOuHbIX (PYHKIUI AIEKTPOIIPUBOAOB POOOTOB?

17. B uéM cyThb caMOHACTpauBaIOIIECHCs KOPPEKIMH, CTaOUIM3UPYIOLed K03 (HULIUEHTHI
TuQepeHnaIbHBIX YPaBHEHUH dJIEKTPOIPUBOI0B?

18. Kak cMHTe3upyIOTCsl caMOHACTpauBarOIUECs TPUBObI, UHBAPUAHTHBIE K CIOKHOMY
B3aMMOBJIMSHUIO MEX/ly CTEIIEHSIMHU IOJIBUKHOCTU MaHUIyJIsITOpa?

19. B uém 0COOEHHOCTb CaMOHACTPAMBAIOIICHCA KOPPEKLUMM [UIl TI'MJIPOIPUBOIOB
MaHUIYJISATOPOB?

20. Kak BBINOJHSIETCS AaHATUTUYECKOE KOHCTPYUPOBAHUE ONTUMAIIBHBIX PETYIATOPOB AJIS
CIEISIIMX TPUBOJIOB, CHHTE3 MO KBAJAPATHUYHOMY KPHUTEPHIO U (OPMHUPOBAHUE CTPYKTYPHI
ONTUMAJILHOTO PEryisiTopa’?

21. Kakue cHCTeMBl C TIEPEMEHHOH CTPYKTYpOHl NpPUMEHSIOTCS MJsl yIpaBJICHHS
pUBOIaMHU poOOTOB?

Kpamxue memoouueckue yxazanus

Omnpoc mpoBOIUTCS Kak cHelnMaibHas Oeceda MperojaBaTeliss cO CTYIEHTOM Ha TEMBI,
CBSI3aHHbIE C U3y4aeMOM IUCUUIUIMHOM, pacCUMTaHHAsI HA BbISICHEHHE 00beMa 3HaHUN CTy/IEeHTa
[0 OIpeNIeIEeHHOMY pa3jieny, TeMe, mpobjemMe U T.I. YPOBEHb YCBOEHHS TEOPETUYECKOIO
MaTepuaia IpoBepsieTCs MOCPEICTBOM ONPOCa 110 OTHOMY BOIIPOCY U3 KaXKI0T0 IPEICTaBIEHHOTO
BBIILIE pa3zena.

Ilxana oyenxu
Ouenka | bammer Omnucanne
OTBeT IMOKa3bIBAET MPOYHBIC 3HAHWUA OCHOBHBIX ITPOLICCCOB HSWaeMOﬁ HpeZ[MCTHOﬁ O6J'I3.CTI/I, oTJInyac
TCA FJ'Iy6I/IHOﬁ u HOHHOTOﬁ PaCKpPbITHA TEMbI; BJIaACHUE TCPMUHOJIOTMYECKHUM allrapaToM; yMECHUE 06’5
«OTIIN4Y 17_20 SACHATH CYUIHOCTD, HBJ'[eHPIﬁ, IpoueCCOB, COGLITHﬁ, JeJIaThb BBIBOABI U O6OGIJ.[CHI/I${, JlaBaTb apryMmeHTHp
HO» OBAaHHBIC OTBCTHI, HpI/IBOHI/ITL HpI/IMepLI; CBOGOHHOS BJIaICHUC MOHOJIOTHYECKON peqL}o, JIOTUYHOCTH U
MOCJIEZI0BAaTEIFHOCTE OTBETA; YMEHHUE MTPUBOIUTH IPUMEPHI COBPEMEHHBIX TIPOOIIeM H3ydaeMoii o0rac
TH.
OTBeT, 00HApPYKMBAIOIINIT MPOYHBIE 3HAHNSI OCHOBHBIX ITPOLIECCOB M3y4aeMoil peIMEeTHOH 001acTH,
OTJINYACTCA FHyGHHOﬁ u HOHHOTOP’I paCKprTI/Iﬂ TEMBI, BJIIaICHHUEC TepMI/IHOHOFI/IquKI/IM armapaTOM; yme

«xopour " .
o 13-16 HHE 00BSCHATH CYIIIHOCTB, SIBIICHHUIA, TIPOLIECCOB, COOBITHH, AENaTh BHIBOJIBI U 000OIICHNS, 1aBaTh apTy
MCHTHPOBAHHBIC OTBETHI, TPUBOIUTH IPUMEPHI; CBOOOTHOE BIIaICHIE MOHOJIOTHYECKON PEUBI0, IOTHY
HOCTh H TIOCJIEIOBATEILHOCTh 0TBeTa. OJTHAKO JIOIYCKAETCS OJTHA - IB€ HETOYHOCTH B OTBETE.
OTBeT, CBUAETENHCTBYIOIIUI B OCHOBHOM O 3HAHUH MPOIIECCOB N3y4aeMoi IPeIMETHON 00JIacTH, 0TI
«ynoB MYAIONMIACS HEOCTATOYHOM TITyOMHOM U MOJHOTON pacxpmmvﬂ TEMbI; 3HAHMEM OCHOBHBIX BOIIPOCOB T
eTBOpH eopuy; cnabo copMUpOBaHHBIME HaBBIKAMU aHAIIK3a SIBICHUM, TPOIIECCOB, HEIOCTATOYHBIM YMEHHUE

9-12 M J1aBaTh apryMEHTHPOBAHHbIE OTBETHI U MPUBOJANUTH IPUMEPHI; HEOCTATOYHO CBOOOJHBIM BJIaCHHEM
MOHOJIOTHYECKOH peubto, JTOTHYHOCTBIO M MOCIIEJ0BATENILHOCTBIO OTBETA. J0MmycKaeTcss HECKOJIBKO OII
MOOK B COJICP)KaHUM OTBETA; HEyMEHUE IPUBECTH NIPUMEpP Pa3BUTHUSI CUTYAIIMH, IPOBECTH CBSI3b C APYT
MMM acIeKTaMH H3ydaeMoH 00IacTH.

TCIBHO
»




OtBeT, 00HAPYKUBAIOLINN HE3HAHHE IPOLIECCOB U3y4aeMOi MpeAMETHOH 001acTH, OTIINYaroIuiica He
riyOOKHM PAaCKPBITHEM TEMbI; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH, HEC(HOPMUPOBAHHBIMH HaBbIK
0-8 aMU aHAJIM3a SABJICHUMH, IPOLIECCOB; HEYMEHHEM J1aBaTh apIyMEHTHPOBAHHBIC OTBETHI, CJIA0BIM BIIaJICHU
€M MOHOJIOTHYECKOM Peubl0, OTCYTCTBHEM JIOTUYHOCTH M MOCIIEI0BATENBHOCTHU. J[oMycKatoTes cepbe3
HBIE OIIMOKHM B COAEPKAHUN OTBETA; HE3HAHUE COBPEMEHHOHN MPoOJIeMaTHKHU N3ydaeMOi 00JIacTH.

«HE yno
BJIETBO
puTENDH
HO»

5.3 Bonpochl K 3K3aMeHy

1. ITokonenus u kinaccudukanus podOTOB.

2. CTpyKTypBI pa3IHuHbIX POOOTOB. Pa3BuTHE pOOOTOTEXHUKHU.

3. Marpuna noBopoTta BOKPYr NMpOHU3BOJBHON ocH. lIpencraBneHune marpuil moBopoTa
yepes yribl Dilsepa.

4. I'eoMeTpruecKuid CMbICI MaTpuI] moBopoTa. CBoiicTBa MaTpull moBopoTa. OTHOPOAHBIE
KOOPJAMHATHI U MaTPUIIBI IPeoOpa30BaHUil.

5. 3BeHbs, cowieHeHus u ux napamerpsl. [IpencraBnenue [lenaBura-Xaprenoepra.

6. Anroput™ (POPMUPOBAHUS CUCTEM KOOPJAUHAT 3BCHBEB.

7. IToaxo/pl K pemeHuo 00paTHOM 3a/1aud KHHEMATHKH.

8. 'eomeTpuueckuii MoAXoa K pelIeHUI0 00paTHOM 3aaaun KMHeMatuku. OnpeneneHue
KOH(pUrypauuid MaHumnyssTopa. Pemenue 11 mectucreneHHoro Mmanunyistopa tuna PUMA.

9. Onucanne TMHAMUKYA MHOTO3BEHHOTO MaHumyssitopa. Meton Jlarpanxka-Jiinepa.

10. OcobeHHOCTH BBIOOpA HUCTIOTHUTEIBHBIX MPUBOIOB POOOTOB.

11. PexyppeHTHBIEC ypaBHEHUS TUHAMUKH MaHUITYJIATOpA.

12. IlnanupoBaHue TpaeKTOpuid MaHUNyIsATOpa. CriaXeHHble TPAaeKTOPUU B
IPOCTPAHCTBE MPUCOCAMHEHHBIX MTepeMeHHbIX. Pacuer 4-3-4-TpaekTopun.

13. OcobOeHHOCTH CHHTE€3a MAHUIYIAUUOHHBIX cucTeM. OOOOIICHHBIN aHaIu3
aJIalTUBHBIX CUCTEM YIIPaBJICHHUS.

14. KoHuenuus CcHUHTE3a CHUCTEM YIPABJICHUS MAaHUIYJIATOPAaMU M OCHOBHBIX €€
HallpaBJICHUMN.

15. DddexTsl B3aUMOBIMSIHHIA MEXIy CTENEHAMHU TMOJBUKHOCTH MaHUMYISATOpA.
MexaHnueckas pa3rpys3Ka ero JIBHKECHHM.

16. IlepenaTtounass GpyHKIMS 3IEKTPONPUBOJAA CTEIEHU MOABMKHOCTH MHOTO3BEHHOTO
MaHunyistopa. luddepennmanbHoe ypaBHEHNE HArPy>KEHHOTO 3JEKTPOIPUBOIA.

17. Koppektupyrouiye yCTpOWCTBa, CTaOWIM3HUPYIOUIME IapaMeTpbl MNepeaaTOuHbIX
(GYHKIMH 37I€KTPOIPUBOJOB pOOOTOB.

18.  CamonactpamBaromasicss  KOppeKius, cTaOuiau3upyomas  KodQUIUEHTHI
muddepeHIMaNbHBIX YpaBHEHUH 3JIEKTPOIIPUBOJIOB pOOOTOB.

19. CunHTe3 caMOHACTPaMBAIOLIMXCS MPUBOAOB, WHBAPUAHTHBIX K  CIOXKHOMY
B3aMMOBJIUSHUIO MEX/1y CTEIIEHSIMHU MOJIBUKHOCTH MaHUITYJISTOpPA.

20. Cuctembl ¢ MEPEeMEHHON CTPYKTYpOW HJisi YIpaBlieHWs MPUBOJAMH POOOTOB MpHU
M3MEHSIOIINXCS TapaMeTpax Harpy3Ku.

Kpamkue memoouuecxue ykazanus

DK3aMeH MPOBOJUTCSA KaK KOHTPOJIb 3HAHUH, KOTOPHIMU 00JalaeT CTYIEHT, Ha TEMBI,
CBSI3aHHBIE C M3yYaeMOU TUCIUIUIMHOMN, pACCUUTAHHBIN HA BBISICHEHHE 00beMa 3HAHUI CTy/IeHTa
10 ONPEJICIICHHOMY pa3zely, TeMe, IpolseMe U T.11. Y POBEHb YCBOEHUSI MaTepuasa npoBepseTcs
MOCPEJICTBOM OLICHMBAHUS MOJHOTHI OTBETA CTYJEHTA 0 pa3ieiaM JUCHUIIIMHBI B COOTBETCTBUU
C KOHTPOJIbHBIMH BOIIPOCaMH.

Ilxana oyenxu
Ornenka | bamisr Onucanne

CTyoeHT IeMOHCTPHPYET CHOPMHUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIIETEHIINH, 00HAPYKHBAET BCECT
OpOHHEE, CHCTEMAaTHYECKOE U NITyO0KOe 3HaHUe yuyeOHOro MaTepraia. OOyJaromuiics mokas3ai CHCTEM
aTHYECKOe U IIIy0OKOe 3HAHNUE TEXHUYECKUX IPHEMOB JIUCIUTLIHHBI, YMEHUE IPUMEHSITh UX Ha MPAKTH
«otmd | 44 o Ke, crocobeH CBOOOIHO M MPABIIIBHO KMCIIONIB30BaTh H3ydeHHBIC IPHEeMbl. Bee mpakTudeckne paboTsl
HO» i BBITIOJTHEHBI HA OTJIIMYHOM MPO(ECCHOHAIBHOM YPOBHE.

CTyZeHT BBINOJHSCT 33/IaHUs B OTBEACHHBIN CpoK. BrinonHseT TpebyeMble paboThl Ha IPAKTUUECKUX 3
aHATHAX, @ TAKXKE 3aBepIIacT paboTy CaMOCTOATENbHO. [IpOBOUT CaMOCTOSTEIbHBIN TTOUCK JTOTOJIHUT
€JIbHBIX HCTOYHUKOB. PaboTaeT ¢ OCHOBHOM M JIOTIOJHUTEIILHOM JINTEPATypOil.




OOyyaromuiics mokasai MoJHOe 3HaHHE TEOPETUUECKOT0 MaTepHaa, BlIaJeHUEe TEXHUUECKUMHU IPUEM

aMU JTUCHUIUINHBI, YMEHHE CAMOCTOSTENBHO BBITIONHATH 3aaHNs, CIOCOOHOCTh CBOOOIHO M MPABUIIBH
0 UCIIOJIb30BATh MOTy4YEHHbIE HABBIKH, HO JOMYCKAeT eMHIYHbIE OIINOKH, HCIPaBIIsiEMbIE TIOCIIE 3aMe
«XOpol | 4a 40 yaHus npenoasarens. CocobeH K caMOCTOATEIbHOMY ITONOTHEHUIO U OOHOBIICHUIO 3HAHUIT B X0€ I
o» anpHelmen yaeOHo# paboTh! 1 IPO(ECCHOHAIBEHON AESITEIFHOCTH.

CTyzeHT BBITOMHAET paboThl Ha IPAKTHYECKHUX 3aHATHX, a TAKKe 3aBepIIaeT paboTy CaMOCTOSITEIILHO
. YacTHYHO TIPOBOAMT CaMOCTOSITENEHBIH ITOUCK JTOMOIHUTEIBHBIX HCTOYHHKOB. PaboTaeT ¢ 0OCHOBHOM
U IONIOJIHUTEJIHON JINTEPaTypoil.

CTyzeHT 1eMOHCTpUpPYET c(HOPMUPOBAHHOCTD AUCHHUIUIMHAPHBIX KOMIIETEHINI Ha HEAOCTaTOYHOM Yp

OBHE, JOITYyCKAIOTCS OMIMOKU B BBIIOJHEHHHU NMPAKTHYECKUX PAOOT, TIPOSIBISIETCS OTCYTCTBUE OTAECIBHBI
X 3HaHUH M yMEHHi. J[omycKaeT cyIecTBeHHbIE OIIMOKH IPU BBITIOJHEHUH 3a1aHHM, B BRIOOpE TEXHUY

«yZLOBIL €CKHX IPHEMOB JIMCIMIUINHEL, HCIBITHIBACT 3aTPyIHEHNS H IOITyCKaeT OMIMOKH IIPH BBHITOJHEHHUH 3313
CTBOPH | g 1 HUIi, BBIOJHSACT 3aJJaHue [IPU MOACKa3Ke Ipernoaasareisl. Brnageer 3HaHHEM OCHOBHBIX pa3JeioB, HEO
TEJBHO OXOIMMBIX JUIS TaJbHEHIIero 00y4eHHs1, 3HaKOM C OCHOBHOI M peKOMEHIOBaHHOMH JINTEPATypOH, PeKo
» MEHJIOBaHHOH NIPOrpaMMOH.

CTyzeHT He ycreBaeT BBINOIHATH 33aHNs B OTBEACHHBII CPOK. BeImonHseT paboThI Ha MPaKTUIECKHX
3aHATHSX, HE 3aBepIIacT paboTy caMoCcTosTeNsHO. He MpoBOANT caMOCTOSATENbHBIM OMCK JOMOTHUTEN
bHBIX HCTOUYHHKOB.

vy CTyA€HTa HE C(i)OpMI/IpOBaHLI JAUCHUIITIMHAPHBIC KOMIIETCHIIUU, TIPOSABJIACTCSA HEAOCTATOYHOCTL 3HAH

«HE yIo nii, yMeHul, HaBBIKOB. CTyICHT JEMOHCTPUPYET CYIECTBEHHBIE IIPOOEINBI B 3HAHUSIX OCHOBHOTO y4e0

BICTBO | o HOTO MaTepuala, JOIycKaeT IpyOble OMMOKH B OCHOBHBIX MOHSTHSX JUCIUIUINHEI H P BHIIOJHEHUH

pureib i MIPAaKTUYECKHUX PadoT.

HO» CTyzneHT HeyIOBIETBOPHUTEILHO BBITIONHSCT 3a1aHus. Beimonnser He Bee 3amanus. He pabotaet camoc
TOSITENIBHO.

5.4 Tlpumep 3axaHuii Ha 1a6OPaTOPHYIO PadoOTy

JlabopaTopHas pabota «CHHTE3 KOPPEKTHUPYIOIIETO YCTPONCTBA, CTAOWIU3UPYIOIIUE
napaMmeTpbl epeaaTOYHbIX QYHKINI 3JeKTponpuBo 0B poboToB B cpene MATLABY.

Lens paboTsr:

OcBOUTh METOJIMKY CHHTE3a KOPPEKTHPYIOIIUX YCTPONCTB HJs 3JIEKTPOIPHBOJIOB
po0OoTOB, oOOecneunBarOUUX CTAOUIN3ALUI0 [ApaMETPOB IEPENATOUYHbIX (QYHKIUH IpH
W3MEHEHUU HArpy3ku U JAPYTruX JecTaOWIM3UPYIOUMX (AKTOpOB, C HCIOJIb30BAHUEM
Bo3MoxkHOCTe MATLAB 1 Simulink.

3amaun paboThI:

1. I3y4uTh TUNIOBYIO CTPYKTYPY JIEKTPOIPHUBOAA CTETIEHH IMOJBHKHOCTH POOOTa U €T0
nepeAaToyHyto (QyHKIHIO.

2. OcBoUTh METOJbl aHaJW3a YCTOMYMBOCTM M KayecTBa JIMHAMUYECKUX CHCTEM B
MATLAB (Control System Toolbox, Simulink).

3. CuHTEe3upOBaTh KOPPEKTHPYIOUIEE YCTPOMCTBO, CTAOMIM3UPYIOIIEE IMapaMeTPhI
nepenaToyHoi (GyHKIMY Py BapHAaIUsIX HATPY3KU.

4. UccnenoBaTh BIMSHUE U3MEHEHUS MOMEHTA MHEPLUHU, TPEHUS U BHEIIHUX MOMEHTOB
Ha TWHAMUKY TPUBOJA.

5. Ouenutb 3((PEeKTUBHOCTh KOPPEKLIMHM IO 3armacaM YCTOMYMBOCTH, IE€PEXOJHBIM
IIpoLEeccaM U YyBCTBUTEILHOCTH.

6. OdopMUTBH OTUET C pe3ysbTaTaMH CUHTE3a U MOJIEHPOBAHUSI.

Kpamkue memoouuecxue ykazanus

Pe3ynbrathl, monydeHHble B XOJE BBINOJHEHUS J1a0OpaTOPHBIX PadOT JOJIKHBI OBITH
odopmiens! B Buje otyera. CTyI€HTOM JOJKHBI OBITH MOJITOTOBJICHBI OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI MO TeMaM J1abopaTopHbIX paboT. B mabopaTtopHbIX paboTax OCBaMBAIOTCS HABBIKH,
KOTOpPbIE HEOOXOAUMBI, YUTOOBI KAYECTBEHHO BBHIIIOJIHHUTD KEIC U 3aT€M HCII0JIb30BaTh 3TH HaBBIKU
IIPU BBIMIOJIHEHUH CTY/IEHUYECKUX paboT, a 3aTeM U B Ipo(heCCHOHATIBLHON e TEIbHOCTH.

IlIxana oyenku

bansl no pesy
Ouenka JIbTaTaM UTOT0 Omnwmcanne
BO OIICHKH
OOy4JaroIMIMICs MOKA3bIBAET BEICOKHI YPOBEHD 3HAHUI IIPHU BBIIIOIHEHUH JT
«OTIUYIHOY 24-30 v yp P
abopaTOpHBIX PaboT
OO0OyuaroIuiics MOKa3bIBAET XOPOIIU YPOBEHb 3HAHUH MPH BBITIOJTHEHHH JI
«XOPOTIO» 18-23 YyHarom p yp P
abopaToOpHBIX PaboT




«YAOBJICTBOPUTECIILHO»
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OO0yuaromuiics NOKa3bIBaeT CPeIHUN YPOBEHb 3HAHUI ITPU BBIIIOJIHEHHH JIa
0opaTopHBIX paboT

«HE YOOBJICTBOPUTEIIBLHO»
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OO0yuaromuiics NOKa3bIBaeT HU3KUH YPOBEHb 3HAHUI NIPU BBIIONHEHUH J1a0
OpaTOPHBIX PabOT WM HE MTOKA3bIBaeT 3HAHMI, HE BBIOIHSS 3aJaHNe




