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BBepgeHwue

NabopaTopHble 3aHATUA, KaK BUAbl YYEOHbIX 3aHATUIA, Hanpas/ieHbl Ha 3KCMEPUMEHTaIbHOE
NOATBEPXAEHNE TEOPETUYECKMX MOMIOXKEHNIA U (hopMUPOBaHME YYebHbIX M NPOMECCUOHA/IbHbIX
NPaKTUYECKUX YMEHWI U COCTaBMSKOT BaXHYK 4YaCTb TEOPETUYECKON M MPOECCUOHANbHOW
MPaKTUYECKOW NOLrOTOBKW.

B npouecce nabopaTtopHOro 3aHATUA O0y4atoLMecs BbIMOMHAKT O4HO WM HECKO/bKO
3aflaH1in NoJ, PyKOBOACTBOM MNpenojasatesisi B COOTBETCTBUM C U3y4aeMbIM COLEePXKaHNEM YUYeBHOro
matepuana.

BbinonHeHve obyyatommmcs nabopaTtopHbIX 3aHATUIA NPOBOAUTCA C Liefbio:

- (hopMMpOBaHMSA NPaKTUYECKMX YMEHWA B COOTBETCTBMM C TPebOBaHUSMU K YPOBHIO
MOArOTOBKM 06YYatoLLMXCS, YCTaHOB/IEHHbIMM paboyeil NporpamMmmMont AUCLUMAMHBI MO KOHKPETHLIM
pasgenam/ TeMam AUCLUUMNHDI;

- 0606LLeHns, cucTemaTmsaunn, yrny6neHus, 3aKpensieHus nonyvyeHHbIX TeOPeTUYeCKNX
3HaHWI;

- COBEPLUEHCTBOBAHUA YMEHWUA MPUMEHATb MOMlyYeHHble 3HaHWA Ha NPaKTUKe,
peann3aummn eanHCTBa MHTENNEKTYa/IbHOW M MPaKTUYECKOW AesTeNbHOCTH;

- Pa3BUTUA WHTENNEKTYaNIbHbIX YMEHWUIA Yy OyayLuMX CneuuasmcToB: aHaIMTUYECKUX,
MPOEKTUPOBOYHbIX, KOHCTPYKTUBHbIX U Ap.;

- BbIpabOTKM TakMX NPOQPECCHOHAIbHO 3HAYMMbIX KAYecTB, KaK CamMOCTOATE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKasds MHULMATMBA MPU PeLLeHUN MNOCTaBNeHHbIX 3afay npu
OCBOEHUUN OBOLLMX KOMMNETEHLMIA.

B pe3ynbTare 0CBOEHUS ANCUMNANHBI (HOPMUPYIOTCA CnefytoLme npodeccroHanbHble (MK) 1
06wwme (OK) KomneTeHUUN:

MK 1.1. OcyuwecTBnATb aHaIM3 WMEKLWMUXCS pPeleHnid  ansa  Bbl6bopa NPOrpaMMHOro
obecneyeHns 418 CO3[4aHUA U TECTMPOBAHUA MOZLE/N 3/IEMEHTOB CUCTEM aBTOMaTu3auuy Ha OCHOBe
TEXHUYECKOTr0 33aHuns.

MK 1.2. Pa3pabarbiBaTb BUPTYa/IbHYHO MOAE/b 3/1EMEHTOB CUCTEM aBTOMAaTU3aLUMU Ha OCHOBE
BbIOPaHHOIr0 NPOrpamMMHOro 06ecneyeHnst 1 TEXHUYECKOro 3afaHus.

MK 1.3. MNpoBoanTb BUPTYa/lbHOE TECTUPOBaHME pPa3paboTaHHON MOAENN 3/1EMEHTOB CUCTEM
aBToOMaTM3auum 415 OLEHKN PYHKLMOHAIbHOCT KOMMOHEHTOB.

MK 1.4. ®opmmpoBaTb MNaKeT TEXHWYECKOA [AOKYMEHTauun Ha paspaboTaHHYK) MOAEenb
3/1EMEHTOB CUCTEM aBTOMATU3aLNN.

MK 2.1. OcyuwecTBnaTb Bblbop 060pyA0BaHMS U 3NEMEHTHON 6a3bl CUCTEM aBTOMaTM3auUn B
COOTBETCTBUWN C 3afaHVWEM N TpeboBaHMEM pa3paboTaHHOM TEXHWYECKON AOKYMEHTaLUM Ha MOAENb
3/1EMEHTOB CUCTEM aBTOMaTM3aL NN,

MK 2.2. OcyLLecTBNATbL MOHTX W HanafkKy MOLENN 3N1EMEHTOB CUCTEM aBTOMATU3auun Ha
OCHOBe pa3paboTaHHO TEXHNYECKOW JOKYMEHTaLUN.

MK 2.3. MNpoBognTbL MUCNbITAHUA MOLENN 3/1EMEHTOB CUCTEM aBTOMAaTU3aUUW B peasibHbIX
YCNOBUSX C LieSIb0 NOATBEPXKAEHNA pab0OTOCNOCOOHOCTM 1 BOSMOXHOM ONTUMM3aLIMW.

OK 01. Bblbupatb cnocobbl pelleHUs 3agad  MpPogecCUOHaNbHON  [esATeNbHOCTH,
NMPUMEHUTENbHO K Pas/IniHbIM KOHTEKCTaM.

OK 02. OcywecTBnaTb MOWUCK, aHa/IM3 U UHTepnpeTaunio UHpopMaummn, HeobXoaMMON A
BbINO/IHEHNA 3afa4 NPOgECCUOHANIbHON AeATENbHOCTY,

OK 03. lMnaHunpoBaTb M peann3oBblBaTb COOGCTBEHHOE MPOGECCMOHA/IbHOE W JINYHOCTHOE
pasBuTHe.

OK 04. Pa6oTaTb B KOMNMEKTUBE W KOMaHAe, 3P¢eKTMBHO 00WaTbCd C KOnneramu,
PYKOBOACTBOM, NMOTPebUTENsIMu.

OK 05. OcyLLecTBNATL YCTHYHO N MUCbMEHHYH KOMMYHUKALMIO Ha roCYapCTBEHHOM A3bIKE C
YUYETOM OCOOEHHOCTEN COLMANbHOMO U KY/IbTYPHOrO KOHTEKCTA.

OK 06. lNpoasnate rpaxaaHCKo-naTpMOTUYECKYHO MO3ULMIO, AEMOHCTPMPOBATb OCO3HAHHOe
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NoBeAeHNe Ha OCHOBE TPaAMLMOHHBIX 06LLEeYeN0BEYECKNX LLEHHOCTEN.

OK 07. CofeinctBoBaTb COXPaHEHUIO OKPYXKatOLLEA Cpeabl, pecypcochepexkeHunto, aPGeKTUBHO
[eliCTBOBAaTb B Upe3BbIYaNHbIX CUTYaLUSX.

OK 08. Vcronb3oBaTb Cpeactsa (M3MYECKON Ky/nbTypbl NS COXPaHEHUS U YKpenjeHus
3040pOBbSA B Mpouecce NpPogecCOHaNbHON AesTeNbHOCTU W MOALepXKaHUs HEeO0O6XO0AMMOro YPOBHS
(hPM3NYECKOIN NOLrOTOB/IEHHOCTH.

OK 09. /cnonb3oBaTb MHHOPMALIMOHHbIE TEXHONOIMM B MPOJIeCCUOHANbHON AEATENTIbHOCTH.

OK 10. TMMonb3oBaTbCs MPOGECCMOHANIbHON  [OKYMeHTauMeid Ha roCyAapCTBEHHOM U
NHOCTPaHHOM fA3blKax.

OK 11. MnaHnpoBaTh NpesnpUHUMATENbCKYIO AeAaTeIbHOCTb B NPOMECCUOHaIbHON cepe.

OpraHuszaums 1abopaTopHOro 3aHATUA

NabopatopHoe 3aHATMNE [O/MKHO NPOBOAUTLCA B YUYEOHbIX 1abopaTopusx Uan cneyuansHo
060pya0BaHHbIX NMOMeLLEeHMsAX (nnowaakax, noMroHax u T.n.) - naboparopum «ABTOMaTM3aLMN
TEXHO/OMMYECKUX MPOL,ECCOBY.

B cootBetcTBUM € TpebosaHuam PIrOC CMNO 15.02.14 OcHalleHne cpeacTeamu
aBToMaTM3aumm TeXHOOrMYeCcKMX NpoLeccoB 1 NPon3BoAcTB (Mo oTpacnam) peanmsaumsa MMCC3
[O/MKHA 06ecneymBaTb BbINOSIHEHME OOyYalOLWMMUCA N1abopaTOPHbIX 3aHATUM, BK/KOYAS Kak
06s3aTeNbHbI  KOMMOHEHT nabopaTopHble 3aHATWUS (C MCNOAb30BaHWEM  NEPCOHA/bHbIX
KOMMbIOTEPOB).

BbINosHeHMO nabopaTopHbIX 3aHATUIA NpeALlecTBYET NMPOBEpKa 3HaHUA 00yYaroLmMXCs - UX
TEOPEeTUYECKOI FOTOBHOCTY K BbIMO/IHEHMIO 3afjaHuS.

Nab6opatopHble 3aHATUA  MOTYT HOCWUTb  PenpoLYKTUBHbINA, YaCTUYHO-NMOUCKOBLIA 1

MOUCKOBbIN XapakTep.

PaboTbl, HOCALUME PenpOLYKTMBHbLIA XapakTep, OT/IMYalTCA TeM, YTO MPU UX NPOBEAEHUN
obyyaroLimecs nosb3yrTcA MOAPOOHBIMA MHCTPYKLMAMW, B KOTOPbIX YKas3aHbl: Lie/lb paboTl,
MOSAACHEHNA (Teopus, OCHOBHbIE XapaKTepucTukKn), 06opyaoBaHve, annaparypa, MaTepuaibl U KX
XapaKTepPUCTUKK, NOPALOK BbINOMHEHUA paboTbl, Tabnuubl, BbiBOAbI (6€3 (hopMyIMpPOBKKM),
KOHTPO/IbHbIE BONPOCHI, y4ebHas 1 cneymasibHas nuteparypa.

PaboTbl, HOCALME YACTUYHO-NOWCKOBBLIA XapakTep, OTIMYatoTCA TeM, 4TO Npu  UX
npoBefeHUN 0byyaroLLecs He MOMb3YHTCA MOAPOOHBIMW WHCTPYKLMAMU, UM He [aH MOpsLoK
BbIMNO/IHEHNA HEOOXOAUMBIX OENCTBUIA, M OHM TPeOYyT OT 06y4valoWMUXCs CaMOCTOATENIbHOMO
nogbopa 060pyaoBaHus, Bbibopa Cnoco60B BbIMOMHEHNS Pab0Tbl B MHCTPYKTUBHOM 1 CrIPaBOYHOW
nuTepaType v ap.

PaboTbl, HOCALLME TMOWCKOBbIA XapakTep, XapaKTepusylTcs TeMm, 4TO 0by4atoLymecs,
ONupPasCb Ha WMEKLLMECH Y HUX TEOPeTUYECKWMEe 3HaHUSA, LO/DKHbl PelnTb HOBYHO A1 HUX
npob6nemy.

Mpy nnaHupoBaHUK NPaKTUYECKMX 3aHATUIA HEOOXOAUMO HaxOAWUTb  ONTUMasIbHOE
COOTHOLLUEHWE PenpoLYKTUBHbIX, YaCTUYHO-MOUCKOBLIX U MOWUCKOBBIX PaboT, YToObI 06ecneynTb
BbICOKWIA YPOBEHb UHTE/NNEKTYa/IbHOM [eATeNIbHOCTH.

dopmbl  OpraHuzaumMM  00y4aroLWMXcs MpY  NPOBEAEHUN  NabopaToOpHbIX  3aHATUIA -
(hpoHTasIbHasA, rpynnosas U UHAMBUAYa/IbHAS.

Mpn QpoHTasbHOM (hopMe OpraHM3aumy  3aHATWMIA  Bce 0Oyvalroumecs  BbIMOMHAKT
OAHOBPEMEHHO OfHY 1 Ty Xe paboTy.

Mpy rpynnoBoii hopme opraHu3auum 3aHATUIA OA4HA W Ta e paboTa BbIMNOHAETCA bpuragamm
no 2 - 5 YenoBek.

Mpy WHAMBMOYaNLHOW (OpMe OpraHM3aumMn 3aHATWUI KaablA 00y4atoLMiACca BbINOMHAET
VNHAVBUAYaNIbHOE 3aJaHue.

[ns NoBbILWEHNA 3PPEKTUBHOCTY NPOBEAEHUNA NabOPaTOPHBIX 3aHATUIA PEKOMEHAYETCS:
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—  pa3paboTka COOPHUKOB 3afad, 3afaHunii 1 YNPaXXHEeHWIA;

—  pa3paboTka KOHTPO/IbHO-AMAarHOCTUYECKMX MaTepuasioB AN KOHTPOASA 3a MOArOTOBMEHHOCTHIO
obyuvaroLmxcs K nabopaTopHbIX 3aHATWSIM, B TOM uMcie B (OpMe Mefarormyeckmx TecTOBbIX
mMaTepuasnoB Ans aBTOMaT13MPOBAHHOTO KOHTPONS;

—  MOAYMHEHWEe MEeTOAMKMN NPOBEAEHNSI Nab0oPaTOPHbIX 3aHATUI BeAyLMM ANAAKTUYECKUM LIENsM C
COOTBETCTBYHLLMMM YCTAaHOBKaMU 06YYatoLLMMCS;

JTabopaTtopHas paboTa Nol
Tema: [locTpoeHMe 4YepTeXka M MOAeNN Basa-LUECTEPHU CO LWNULEBLIM

KOHLIOM C UCNO/1b30BaHVEM MPUIOXKEHUA Baslbl U MeEXaHUYecKue nepegaum 2D»
Llenb  paboTbl: MOCTPOUTL YEPTEX W MOAEeNN Basa - LIEPCTHU CO  LAMLEBLIM KOHLOM C
NCMONb30BaHNEM NPUNOXEHNA BasiA U MexaHnyeckune nepegayn 2D.
Twvn ypoka — nabopaTopHOe 3aHATKe.
MeTobl 06yyYeHUs — penpoAYKTUBHBIV 1 NOUCKOBBIIA.
Xog paboTbl:

Banbl n mexaHuyeckme nepefauv 2D — 3TO coBpeMeHHOE NMpuioXKeHve, npefHasHavyeHHoe ana
napaMeTpUYecKoro NpPoeKTUPOBaHNA AeTaseid Tuna

«TeJ0 BpaLLleHMsA», a TaKXKe 19 pacyéta U NOCTPOEHUS 3/1IeMEHTOB MeXaHNYeCKMX nepesay.

[Mpeanaraetca BbINOAHUTL PACYET N NMOCTPOEHWNE Basia-LLIECTEPHM MO CEAYIOLWLMM NapaMeTpam:
z1=26, z2=122, mof4ynb M=3, MEXLEHTPOBOE PaccTosiHMe a=225 MM, HarpasfieHWe NMHUK 3y6a
BefyLLEeN LWeCTePHM — NpaBoe, WNpUHa 3ybuyatbix BeHUOoB b1=40, b2=34. Ha KoHLe Basa-LecTepHN
BbINOJIHEHbI MPAMOBOYHbIE LUNLLbI.

[MopsagoK NOCTPOeHUA

Cosgatb [OKYMEHT - yepTex, (hopmat A2, opveHTaums —
ropu3oHTasIbHas.

3anycTuTb NpunoXkeHne «Basbl 1 MexaHUYecKune nepegaumn2ds»

MeHempkep 6MbnnoTek — MexaHuka - Basibl 1 MexaHn4yeckune nepegaqmn2d.

Bbib1paem BapuaHT NOCTPOEHNSA B MoJypaspese.

CTpouTtcs nepsas LMANHAPUYECKas CTyrneHb (PUCYHOKD).
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Puc. 1

BbINonHsemM NOCTPOeHME BTOPOiA CTyneHn — gnnHa 10 mm, anametp 60 MM, cneBa acka 1,6x45°,
crnpasa — rasitesib Paguycom 2mm.

[lo6aBnsieM Cnefyrlowmnii 3NeMEHT — LUEeCTEPHIO C BHELWHWMU 3yObsiMW. 3amyckaem pacuyeTt

LMIMHAPNYECKOIA Nepeaaun no MeXoCesoMy PacCTOSHUIO (PUCYHOK 2).
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MepexoaMm Ha CTpaHWLy 2, HaKMMaeM Ha KHOMKy Pacuet , MPU KenaHuM MOXHO

OTKPbITb OKHO BU3Yya/M3aLun 3aLeneHus 1 I MPOBEPUTH KauecTBO 3aLlensieHuns (PUCyHoK3).

Puc.3
BbIGpaTh HYXHbI 0GBEKT AN MOCTPOEHUS — LLIECTEPHIOZ=26.
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=
HaxaB Ha KHOMKy JlonosHutensHble nNocTpoeHus F1 | no6aBnsemM Ha YepTeXx YMnpOLeHHYH

TabnmuynapameTpoB.
CTpovM OCTa/lbHble LUAMHAPUYECKME CTyneHn (pucyHok 5). Ko Bcem CTyneHsim [06aBnsroTCs
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Puc.5
[l06aBnsieM 31eMeHTbl BHYTPEHHErO KOHTYpa — LIEHTPOBOE M FNyX0e 0TBepCTUs (PUCYHOK 6).
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BbINoNHseM MOCTPOEHNE KaHaBOK MOA, BbIXOf, LUM(OBaNbHOIO Kpyra (PUCYHOK 7): BblbpaTb

ctyneHs D=50, L=30 - [ONOMHWTENbHbIE TMOCTPOEHUA — KaHaBKW — KaHaBKa TMoj BbIXOA
LLNN(OBAILHOTOKPYTa. .
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Puc. 7
[Nl KaHaBOK CO3/aeM BbIHOCHbIE 3/IEMEHTbI C pa3MepamMu: BblbpaTbB
OKOLLIKE KaHaBKY — [JOMO/IHNTENbHbIE MOCTPOEHUS — BbIHOCHO 31EMEHT.

Puc. 8

Ha CTYNeHn D=38, L=92 BbINONHUTL  NOCTPOEHWE  LUNLEB:
[ONOMHUTENbHbIE NOCTPOeHNSA — LLnnubl — MpsamMoboYHble.

OhopMUTb BbIHOCHOI 3N1EMEHT NPOMUNS LUNNLEB: BbIGPATb B OKOLLKE
LUNNLbI-AONONHUTENbHbIE NOCTPOEHUSA-MPOMNb LL/NLIEB.

v he b o Tl
T 19 49

Puc. 9
Ha ctyneHn D=50, L=30 (puc. 10) n D=50, L=39 (puc. 11) pobaBnseM KaHaBKW Moj

CTOMOPHbIEKO/1bLA.
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Mpomn3soaum reHepaumio 3dvogenn
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Puc. 14

Ans yno6cTBa COOPKM (COMPSXKEHMS LLECTEPHU C KOMECOM MpW CO34aHUM LUAMHAPUYECKO
nepefayun) BMECTE C MO/E/NbI0 FeHepupyKOTCs BCMOMOraTeNibHas MAOCKOCTb, NPOXoasiias uepes
cepeayHy LUMPYHBI 3y6UaToro BeHLa U CMeLLLeHHas MI0CKOCTb Ha pa3mep MeXX0CEBOr0 PacCTOSIHMS.

3afilaHune: NoCTPOUTL YepTeXx.
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