MeToaunuyeckoe nocobue Ansa HacTaBHUKa

NHTepakTuBHBIA  MpOGOPHEHTAIIMOHHBIA ~ MPOTPaMMHBIN KoMIieke  «TexHomoruu
MOBOMC» (ITpodopueHTaMOHHBI KOMIUIEKC) co3/iaH crenuanuctamu L{udpoBoii mHTEpaKkTHB-
HOU nabopatopun Jlerckoro Texnonapka «Cmapr-napk» HammnoHaIbHOTO HUCCIIeI0BATENECKOTO
yHuBepcuTeTa « MOCKOBCKMI HMHCTUTYT 3JEKTPOHHOM TEXHUKH» IPHU COTPYAHUYECTBE C MHIY-
crpuasibHbIM NapTHEpOM AO «3eneHorpaackuii HanotexHosorundeckuit eHTp» (BHTL) u mpu
nopaepxkke GoHIa cOAEUCTBUS NHHOBALHASIM.

VYyammmcsi npeocTaBiIsieTcsi BO3MOXKHOCTh PEATN30BaTh KIIIOUYEBBIE TEXHOJOTUYECKHE
onepanuu Ha obopynoBanuu 3HTL] B pexxume BupTyasibHOM peanbHocTU. Ilepen BbIxogoMm Ha
BUPTYaIbHOE MPOU3BOACTBO PeOSITa MPOXOASIT KPATKUN 03HAKOMUTEIBHBIN KypC, KOTOPBIN aeT
UM TMpEACTaBICHUE O MPUMEHEHHH MHUKPOIJIEKTPOHHBIX HW3JAENIUH, co3MaHHbIX o MOMC-
TEXHOJIOTHSAM, IPUHITUIE ACHCTBUS TaKuX U3MEIuil U, HakoHel, 0 MOMC-TexHOJIOruN TTPOouU3-
BOJICTBA 3TUX U3EIHM.

B pamkax mpodopueHTalMOHHOW MporpaMMbl CO3/1aH MHTEPAKTUBHBIA KOMILIEKC, CO-
CTOSILLIUNA U3 TISITH MOAYJICH:
1. MynpTumMeauitHoe nocooue.

2. Nurepaktus «KoncrpyupoBanue MOMCy.

3. WuTepaktuB-obyuenue «Texnomorus MOMOCy.
4. WNurepaktus-tectupoBanue «Texnonorus MOMCy.
S, NuTepaxktuB «VR - uzroronenne MOMC Ha mpou3BOJCTBEY.

I[J'IH TOTO, YTOOBI BOCIIOJIB30BAThCS HHTCPAKTUBHBIM KOMIIJICKCOM HeO6XOZ[I/IMO HepeﬁTH

o cceuike: https://dt.miet.ru/mems/.

HpO(i)OpI/IeHTaI_[I/IOHHI:Jﬁ KOMILICKC MOXET OBITh MCIIOJIb30BaH KaK B OYHOM q)opMe 3aHs-
THfI, TaK U B AMCTAHOWUOHHOM PECKUME. PGKOMGHI[yeTCﬂ HCII0JIB30BaTh MOAYJIU IMOCJICA0BATCIIb-

HO OT IIEPBOTO JI0 MATOT0 MO NOPSAJKY CIeBa HApaBo.

Moaynb «MynbTumMeaumnHoe nocobue»

Knukaure B MeHI0 «MynbTUMEAUHHOE TOCOOME» U HAaUHUTE MPOCMOTp posivka. Posnk He
COJIEPKUT 3aKaJpPOBOr0 TEKCTA, TaK KaK IOIPAa3yMeBAETCA, YTO MPENOJaBaATENb WIN PYKOBOIH-
TeNb KPY>KKa KOMMEHTHUPYET (parMeHThl POJIMKa BO BpeMs 3aHSITHA.

[TepBoiii pparment «lIpumenenne rupockonoB Ha ocHoBe MOMC B rupockyTtepax» Je-
MOHCTpPUpPYET paldoTy cucTeMbl crabuiu3anuu Iuatdopmbl Tupockyrepa. Korma miardopma
HAYMHAET OTKJIOHATHCS OT FOPU30HTAIBHOrO MoNokeHuss, MOMC-rupockon HelnpepbIBHO MO-

AT CUTHAJ Ha CWJIOBOM OJIOK KoJieca MPONOPLUOHATIBHO OTKJIOHEHUIO, KOTOPBIN (hopMupyer


https://dt.miet.ru/mems/

JIOTIOJIHUTEIBHBIII MOMEHT Ha Bajl KoJjeca JJI KOMIIEHCAllUW OTKJIOHEHUs. B nmaHHOM ciydae
MOMC-rupockon UCHOIb3yETCsl KAK MHEPLMOHHBIN 1aTYMK M0JIOKEHN. PeKoMeH1yeM ocTaHo-
BUTHCSI HA aHUMALIUU MYJIbTUMEIUHHOTO MOCOOMS CO cXeMOW (OPMHPOBAHUS YHPABISIOIIETO
CUTHajJIa KOMIICHCALIUM OTKJIOHEHUS U BHUMATENIbHO €€ MpopaboTaTh, 4TOOBI pedsiTa XOpPOIIO
ycBOMIH posib MOMC-rupockona B CTaOMIIM3AIMOHHBIX TUIaTGOpMaXx.

Bropoi#i ¢parMeHT MyIbTHMETUIHOTO MOCOOMsT «ABTOMOOWIIBHBIE CHCTEMBD» JE€MOH-
CTpUpPYET NpPHUMEHEHHE TMPOCKOIa U aKCelepoMeTpa B aBTOMOOMIISAX. AKCEIEpOMETp — 3TO
MOMC-paTuuk yckopeHus. B atom pparmenTe HariasgHO mMoKa3aH MPUHITUIT pabOThI aKCeIepo-
MeTpa U GOpPMHUPOBaHUS aHAJIOTOBOTO yIpaBiisolero curnana. [Ipusenén npumep cpabaTbiBa-
HUS MTOAYIIKK 0€30MacHOCTH MPHU CTOJKHOBEHWH aBTOMOOWIIS ¢ mpenstctBueM. Obparure BHU-
MaHHe pPeOsAT Ha TO, YTO pa3Mep UYYBCTBHUTEIBHOTO 3JIEMEHTa MHUKPOMEXaHHUYECKOTO HJIEMEHTa
MOMC — 45 mxm, a MOMC-MUKpPOCXEMBI pa3MEPOM HECKOJIBKO MUJUIMMETPOB PACIIOIAratoTCs
Ha TMEeYaTHBIX MJIaTaX aBTOMOOUIBHOMN 3JIEKTPOHUKH.

Tperuii pparMeHT MyJIbTHMETUHHOTO TOCOOUS «TEXHOIOTHYECKHe 30HBI U IPOIECCHD
nocBsilleH TexHosoruu usrorosnennss MOMC. Tloka3aHbl 1I€CTh TUIIOBBIX MUKPO3IEKTPOHHBIX
onepauuii-nponeccon. JlJig KaXxaoro U3 MNpoueccoB CHayaua JAEMOHCTPUPYETCS aHUMalus mpe-
0o0pa3oBaHMil MaTepHUaIOB MPH BHIIOJHEHUH TEXHOJIOTUYECKOM OMepaliu, a 3aTeM TeXHOJIOTH-
YyecKas IPOU3BOJICTBEHHAs 30HA, B KOTOPOM 3Ta omnepanus IpOBOAUTCS.

OO6parute BHUMaHUE PEOSAT HA MOCIEIOBATEIBHOCTh TEXHOJOTUUYECKHUX OIEpalui, mapa-
METpBI TEXIPOLIECCOB M MPUMEHSIEMOE TPOU3BOJICTBEHHOE 000pyI0BaHHE — BCE 3TO UM IMOTpe-
OyeTcs, Korjaa oHu OyAyT CaMOCTOSITENbHO (POPMUPOBATH TEXHOJIOTMYECKHUA MPOLIECC TPOU3BO/I-
ctBa MOMC-akcenepomeTrpa M 3alycKaTh TEXHOJIOTMYECKHE OIlepaluy Ha oOOpylOBaHUU B

BUPTYAJIbHON TEXHOJIOTHYECKON 30HE.

Moaynb «AHTepakTnB «KoHcTpynposaHne MOMC»

s MOHMMaHKS TEXHOJIOTMYECKUX IPOLIECCOB BAXKHO XOPOILO MPEACTaBIATH KOHCTPYK-
LMI0 YCTPOWCTBA, IOATOMY CIEAYIOIIUN WHTEPaKTUBHbIM Moaynb — «KoHcTpympoBaHue
MOMC»x.

Kinknute B MeHto  «HTepaktuB «KoHcTpynpoBanne MOMC» 1 HaYHUTE KOHCTPYUPO-
Ba"Hue MOMC u3pnenuii.

WHTepakTUBHBIT MOAYNIb COJACPKHUT IUPPOBOH KOHCTpyKTOp st natu MOMC-
YCTPOMCTB: KaHTHJIEBED, aKCEIEPOMETP, TUPOCKOI, MUKPO3EpKaJIO, MUKPOKJIANaH KaKIbli U3
KOTOPBIX COCTOMT M3 JIBYX YaCTEH, pacrojOKEHHBIX Ha pacCTOIHUU 5-10 MKM C MOJIKIIFOYEHHbI-
MU 3ekTpoaaMu. Ilpaktudecku, 3To 0OKIaJAKM MUKpOKOHAeHcaTopa. OHa U3 0OKIaJ0K KOH-

ACHCATOPA 3aKPCIJICHA HCIIOABUKHO, ApYyTas — IHOJABUKHAA, C 3aPpaHEC paCCqHTaHHOﬁ Maccoii.
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MOMC kaHTHJIEeBep, aKceJepoOMeTP U TMPOCKON TPEICTaBISIOT COO0W MHEPIIMOHHBIC
eMKocTHbIe nartuuku. Ilpu yckopenun MOMC-ycTpoiicTBa paccTOSIHUE MEXAY MOJABUKHOW U
HETOABIKHON OOKIJIaZIKaMH U3MEHSETCs, U3MEHSETC EMKOCTh U, COOTBETCTBEHHO, HAIIPSIKEHHUE
Mexay oOkiankamMu. TakuM crocoboM u3MepsieTcss yCKOpeHUe 00beKTa, K KOTOpOMY HpUKper-
1éH MOMC-naTuuk.

MBMC MuKpO3epKaJo 1 MHUKPOKJIANAH IPEACTABISIIOT COO0N HCHOJHUTEIbHBIE MHK-
poycrpolictBa. IIpu yBennueHun ypoBHs HaIpPsDKEHMS Ha DJIEKTPOJAx BO3pAcTacT CUJIA NPUTS-
JKEHUS MeX1y OOKJIaJKaMu KOHJEHCATOpa U MOJBUKHASI YaCTh MUKPOYCTPONUCTBA MPUTITHUBACT-
csl K HenmoABMKHOMU. [Ipu yMeHbIlIeHnN ypOBHS HaIlpsHKEHUSI CHIIa IPUTSHKEHUS ociabeBaeT U 3a
CU€T yNpyrocTH MOJBMKHAS YaCTh OTJANISETCS OT HENOABMXKHOM. TakuMm 00pa3oM, H3MeHEHNEM
YPOBHS [10/1aBAEMOT'0 HAIPSDKEHUST YIPABJISETCS MOJO0KEHUE TOJBUKHOW YacTU MUKPOYCTPOii-
CTBa.

CHavana Hajo BbIOpaTh ycTpOMCTBO. PexoMmeHayeTcs HauMHaTh ¢ Haubojee MPOCTHIX
YCTPOMCTB 1O KOHCTPYKLMH U Jajee MEepPeXOoJUTh K 00Jee CIOKHBIM B IOCIIEJ0BATEIbHOCTH:
KaHTWIEBEP, MUKPOKJIAIIaH, MUKPO3EPKAJIO, aKCEIEPOMETP, THPOCKOIL.

Jlanee pekomMeHayeTCsl BEIOpATh U3 MEHIO U 3aIyCTUTH oniuio «Mogenby». Pebsitam Oynet
MOJIE3HO YBUAETh MUKPOYCTPOKCTBO B J€HCTBUM B PEKMME aHUMALIUU. 3]1€Ch MOKHO HU3JI0KUTh
IPUHLINI AEHCTBUS U 00JaCTh IPUMEHEHHSI MUKPOYCTPONCTBA.

Ha sTom sTane u manee npu paboTe ¢ IPYrUMH ONIUSIMUA MEHIO peOsiTaM PEKOMEHIYHTE
Bpalarh 00bEMHOE N300paKeHHEe U3AETHH A MPOCMOTpPA C Pa3HbIX PaKypcoB, ITO MOBBIIIAET
YPOBEHb BOCHPHUATHS U TIOHUMaHUS ydalluMHUCs (GOpMbI U 0COOEHHOCTEH KOHCTPYKIMH, B TOM
YHCJIe YaCTUYHO COOPAHHOTO M3JIENHsl. DTO BaKHO MPU MOJAEIMPOBAHNN TEXHOJIOTHUYECKHUX MPO-
LIECCOB B CIEAYIOINUX MOAYJIAX MHTEPAKTUBHOIO KOMILIEKCA.

Jlanee pexoMeHayeTCsl BBIOpaTh U3 MEHIO U 3alyCTHTh OMuuio «/lemo-Bepcus». Pebstam
OyZeT MoJIe3HO YBUJETh B PEXUME aHHMAIMM BECh MPOLIECC KOHCTPYHUPOBAHMS LETUKOM. Tak
OyJeT MOHSATEH KaXJblil M3 I1aroB KOHCTPYMPOBAHHS W IOCIENOBATEIbHOCTh JEUCTBUN INpPHU
KOHCTPYMpPOBaHUU. YTIpaBIIsiiiTe 1eMo-Bepcuell KHonKaMu «3amycTutb» U «Ilayszay.

Jlanee pekoMmeHyeTcsi BBIOpaTh W3 MEHIO M 3amycTuTh onmuio «lIpoekt». Heobxoanmo
IPEOCTaBUTh BO3MOXKHOCTh K&KIOMY ydallleMycsl YIpaBisaTh npoueccoM cOopku. Ilpu stom
OHHM MOTYT OCTAHABJIMBATHCA, 3a/1aBaTh BOIIPOCHI, BO3BPAIATHCS MOMIArOBO HA3aJ] U JBUTATHCS
MOIIAroBo Brepén. B nrore kaxkaplil yyanuiicst 10JKeH NOITBEPANUTD, YTO 3TOT ATal paboThl OH
OCBOMIL.

Jlanee nepexoauM K TECTHUPOBAHUIO MOJIYUYEHHBIX peOsITaMU 3HAHUN U HAaBBIKOB, JJISL YETO
HaJ0 BBIOpATh U3 MEHIO U 3ayCTUTH omnuuio «Cobepu cam». Yyamuecs JOJKHBI CaMOCTOSTENb-

HO coOpath u3nenue. [Ipy BOSHMKHOBEHMM TPYJHOCTEH OHM MOTYT BO3BPALATHCS K OMIMSIM
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«Mopenby, «JlemoBepcus», «I[IpoexT» u nmpoOOBaTh CAMOCTOSITEILHO COOpaTh U3/IEINE 3aHOBO B
ommmu «Cobepu cam» JI0 TOJOKUTEIBHOTO Pe3yIbTara.

st 3akperuieHust Matepuana pekomeHnayercs chopmupoBats STL-monens mo pesynbra-
TaM cOopku u3nenus B pexxume «CoOepu camy». Jlanee uzaenue, Npu HAIUYUM TEXHUYECKOU
BO3MOJKHOCTH, pacrieuaTbiBaeTcsi Ha 3D-npuntepe B rabaputax 10-20 cM U mpemocTaBiseTcs

yUanmmMcs i1l OCMOTpa U cOOPKH € MOCIIEAYIOMIEH pa300pPKOA.

Moaynb «MHTepakTuB-06yYyeHune «TexHonorum MAOMC»

Monynes «MHTepakTuB-00ydeHue «Texnomorun MOMC» mnpeaocTaBisieT BO3MOKHOCTD
yYaImuMcsl 0TpadoTaTh TEXHOJIOTHYECKUI Tporiecc u3rotopiieHnss MOMC MUKPOYCTPOMCTB Ha
npumepe usnenus «AkxceinepoMerp». B TexHomornueckuil npoiecc BBEIEHbBI HIECTh OCHOBHBIX
TEXHOJIOTMYECKHUX OIEpaluid, KOTOpblE B paMKax HpOo(OpHEHTAMOHHON MPOrpaMMbl B LEIOM
JAIOT TTOHUMAHUE O CYTH TEXHOJOTHYECKOTro IMpolecca ¢ AOMYIIEHUSIMU 00 YIPOIICHHH peallb-
HBIX TEXHOJIOTUYECKUX MPOLIECCOB HA MUKPOAIIEKTPOHHBIX TPOU3BOJICTBAX.

[lepen 3amyckom omuuu «MHTEpaKTHUB-00yUYEHHE» YyUaLTUMCS PEKOMEHIYETCS IMPOCMOT-
peTh aHUMALIMIO TOCJIEI0BATEIbHOTO BBINOIHEHHSI TEXHOJOTUYECKUX ONepalui, A1l TOr0 HaJl0
BBIOpATh OMNIMIO0 «JleMoBepcus» U B TOM K€ OKHE KJIMKHYTh KOMaHIy «3amycTutby». Js ocra-
HOBKHU aHUMAIINH WUJIH TOCIe €€ OKOHYaHUsI HaJl0 KIMKHYTh KoMaHay «COpOCHUTDY.

VYyamuecss UMEIOT BO3MOKHOCTh MPOCMOTPETH BHIIIOJHEHUE TEXHOJIIOTMYECKUX OIepalui
MO IIaraM B MHTEPAKTUBHOM PEXKHME JJIS Yero Hajo BeIOpaTh omiuio «Texmporecc». Ympas-
JIEHHE TEPEXO0JIOM K MOCIEIYIOMIEH WM MPEIbIAYIIEed TEXHOJIOTHYECKON onepanyuu OCyleCTB-
nsieTcs HaxkaTueM KHomok «Bmepén» mnm «Hazag». AHUManMs TEXHOJIOTMYECKOM ONepaluu
COTIPOBOXKAAETCA BBHIBOJIOM Ha SKpaH MapaMeTpoB, KOTOphIE yUYalIMMCS HEOOXOAMMO YCBOUTH
JUISL TIPOXOJKJIEHUSI TECTUPOBaHMs B ciienyromeM Moxayie «MHrepakTuB-TectupoBanue «TexHo-
norus MOMOCy.

B unTepaktuBHOM pexknme «Caenait cam» pedsitTa UMEIOT BO3MOKHOCTh TPOBEPUTH CBOU
3HaHUS O MOCJIEOBAaTEIbHOCTU onepanuii. 3ajaiiTe ypoBeHb CIO0XKHOCTH, 3aT€M BblOepUTE OIl-
nuto «Caenait cam», KIMKHUTE Ha3BaHue 3arotoBka «llmactuna KHW», 3aTem BeiOupaiite Tex-
HOJIOTUYECKHUE OTepalii B TOW e MOCIeI0BaTEIbHOCTH KaK B MYJIbTUMEAUNHOM POJIHKE, pe-
xumax «JlemoBepcusi» u «Texmporiecc». B cmyuae BeIOOpa HEBEPHON TEXHOJIOTHYECKON omepa-
UM TOSABUTCS cooOlmienne «Oumbka», Mpu 3TOM MPEAOCTABISAETCS BO3MOXKHOCTh CIIEAYIOIIEH
TOTTBITKH.

Bribepere omnmuio «OOydeHue». Ydamuecs — TOCIEIOBATEIBHO 3alyCKalOT aHWMAIUH
TEXHOJIOTUYECKUX OIepaluii: HaHeceHue (OTOpe3ncTa, SKCIIOHUpOBaHue (oTope3ucTa, yaasie-

HUC (I)OTOpC3I/ICTa, TPaBJICHUC BCPXHETO CJI0SA KPEMHHA, YAAJICHUC OCTAaTKOB (I)OTOpC3I/ICTa, TpaB-
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neHue u3oisAropa. [Ipu 3ToM pedsita mepesa 3amycKoM OYEepeHON TEXHOJIOTHUECKOW OIepalfu
JIOJKHBI BBECTHU MapaMeTPhl TEXHOJIOIMUYECKUX PEKUMOB BBITIOJIHEHUSI 3TOM OMEepalnu.

Brenenue napameTpoB pazOMTO HA YeThIpe YPOBHA CJ0KHOCTH.  Hibke mpuBeneHbl
onucaHus paboThl MO KAKIOMY U3 YETHIPEX YPOBHEH CIOXKHOCTH.

Bropoii ypoBeHb C10:KHOCTH TpeOyeT BBEIEHUS MMApaMETPOB TEXHOJIOTHUECKUX PEXKH-
MOB ¥ BBIOOpa MaTEpUAIOB ISl TPOIECCOB, HICTOYHUKOM MH(OPMAIIMK O KOTOPBIX SBJISETCS HC-
KITFOYUTEIIEHO MYJIBbTHMEIUHHOE MOCOOME TIEPBOrO MOJYJIS HAIIETO HHTEPAKTUBHOTO KOMILICK-
ca. [Ipu paGote Ha mepBOM ypOBHE yYallluecsl UCIONb3YIOT 3HAHUS, MTOJIyY€HHbIE TIPU IPOCMOT-
pe MyJbTUMeIUHHOro ocodus. B ciyuae 3aTpyaHeHuii pedsaTa MOTyT 3alyCTUTh €€ pa3 MyJib-
TUMEINIHOE MOcOoOMe W, B KaUeCTBE MOBTOpA MPOWIEHHOTO MaTepuasa, B3SATh HYKHBIM mapa-
METpP TEXHOJOTUYECKOr0 PEeKMMA UM HAUMEHOBAHUS IPUMEHSEMbBIX MaTEpHAJIOB JIJIs BBOJIA Ta-
paMeTpoOB TEKYILIEH TEXHOJOTMYECKOW omepanuu. J[OmoJHUTENBHO ydYalluecs JOJKHbl BBECTH

MapaMeTphl 110 PE3yJibTaTaM BbIITOJIHCHU A Sa,Z[aHPIfI.

1) Jlns texnomoruueckoit onepannu «Hanecenue ¢doropesncTay mapaMeTpsl i BBoja (Hop-

MUPYIOTCA IO p€3yJIbTaTaM BBIIIOJTHCHUS 3aJaHUs:

3aganue Nel. Jlns TexHosormueckoil omepauuu «Hanecenue Qortopesucra» napameTpsl A
BBOJIa (POPMUPYIOTCS MO Pe3yJIbTaTaM BBIIIOJIHEHUS 3aJaHUS:

Onpeznenure KNHEMAaTUYECKYIO BA3KOCTh (oTopesucta Ha miaactuHe KHU ans monydenus toi-
IIMHBI HAHECEHHOTO cJ1os GoTope3ucta 1,5 MKM IpH 33JaHHOM KOJIMYECTBE 00OPOTOB B MUHYTY
LHEHTPUPYTU TEXHOJIOTHUECKON ycTaHOBKM HaHeceHus GoTtopesucta 3000 o6/muH. Temneparypa
B paboueif kamepe ycranoBku 20°C, temmnepatypa dotopesucta 20°C, Bpems neHTpudyrupona-
Hud 40 cex.

Ha pucynke 1 mokasaHa 3aBUCUMOCTb TOJIIIMHBI IUIEHKH OT 4Hcia 00OpOTOB LIEHTPUPYTH U
mapku ¢ortopesucta. O6o3naueHue PII-xxd: OII-poTope3ncT MO3UTHBHBIN — XX KMHEMaTHYe-
ckast B3KOCTh B cCT (MM2/cex) @-tun oTope3ucTa.

3aBUCUMOCTb TONWMUHbI NNEHKU
OT Yncna o6opoToB

2,5 -
E 2

= _ ®N-05¢
g — ~ ®M-100
= —_ —— .« ®MN-15¢
g T, ®MN-200
F 0,5

0 I T I 1

3000 4000 5000 6000
Konn4ecteo obopoTos, 1/MuH
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s ycremHoro pemieHds 3aJaHusi HEOOXOAWMO pPa3bsCHUTH YydalluMcs (U3NYECKUui
MpoLIecC pacHpeieNieHUs: MO0 MOBEPXHOCTH IIJIACTUHBI, HAMPABJICHUE CHJIBI TSHDKECTH U LEHTPO-
OC)KHOM CHITBI, (PU3MYECKUN CMBICI 3aBUCUMOCTH TOJIIUHBI CJIOS OT CKOPOCTH U BSI3KOCTH, €/IH-
HUIBI U3MepeHus Bs3kocTu cCT.

[TpuBoUM pelieHue 3a1aHus

Pewenue: V3 nuarpammsl 11t 3Ha4eHH yucia 06opotoB 3000 06/MuH U TOMIIUHBI (HOTOpPE3U-
cra 1,5 MM ompenensercss mMapka (otopesucra [1D-15D, koTopas UMeeT KHHEMATHYECKYIO
Bs3koCTh 15 ¢cCt (MM2/ceK).

Takum o0Opa3zomM, it TexHoIormueckor onepanuu «Hanecenue ¢ortopesucra» Ha BTOPOM
YPOBHE y4aIlluKCss BBOAUT IMapaMeTPhI:
1.  Tommuna ciiost porope3ucta 1,5 MkM (U3 yCIOBHS 3a1aHUS).
2. KomunuectBo 060potoB 1ientpudyru 3000 06/mMuH, (U3 YCIOBHS 3a1aHHs).

3.  Kunemaruueckas Bs3kocTh 15 ¢cCt (O pe3yabTaTaM BBIMIOJIHEHUS 3aaHUS).

2) Jlns TeXHOJIOTHYECKO# omepanuu «YaajieHue (GOTOpPE3UCTa» MapaMeTpbl JUIs BBOJA
(bopMUPYIOTCS IO PE3YNIbTaTaM BBIMOJTHEHUS 3a/1aHUS:

s TexHONMOTrHYecKoi oneparun «Ypaigenue (HoTope3nctay mapaMmeTpsl IS BBoxa (GopMupy-
IOTCS 110 pe3yJIbTaTaM BBIITOJIHEHUS 3aJaHHsL:

Onpenenure BpeMst yaaiaeHus: GoTope3ucTta mpu 3aJaHHON KUCIOTHOCTU pacTBopa pH =12,2 mis
ynanenus (ortope3ucra U TOJIIMHE HAaHECEHHOTo ciost ¢goropesucta 1,5 mMxm. Temmeparypa
pactBopa 45°C. OTBET OKPYIJIUTH /0 LIEJbIX.

Ha pucynke 2 npuBenéH rpaguk 3aBUCUMOCTH CKOpOCTH ynaneHus ¢poropesucta or pH. O60-
3HaYeHMs: Vo — 3aCBEYEHHBIN (POTOPE3UCT, VH — HE3aCBEUEHHBIN (DOTOPE3NUCT.

V, MKMm/C

1,0

10°

10

107




st ycrnenrHoro BBIOJTHEHUS 3alaHUs CIEAYET Pa3bsCHUTh YYalIUMCs, IOYEMY MOBBIIIIE-
HUE YpoBHS pH BIHsSIeT HA CKOPOCTH yAaneHUs GOTOPE3UCTA.
[IpuBoaMM pelieHue 3a1aHus

Pewenue. @oTOpe3UCT 3aCBEUEH IPU UCIIOJHEHUU MPEAbIAYIIEH onepanun « IKCIOHUPOBAHUE
doropesucrta, mo3ToMy BbiOHpaeM Vo — 3acBeueHHbIH poTopesuct. CkopocTh ynanenus Gporope-
sucra ais pH = 12,2 onpenensiercs u3 rpaduka u pasua v = 0,06 mxm/c. Tommmna cnost porto-
pesucra paBHa h = 1,5 mxMm, Bpems onpeaeinsercs mo Gopmyine t ~ h/v = 1,5/0,06 = 25 cek.
Taxum 00pa3zom, sl TEXHOJIOTHUECKON onepanun «YaaneHue (oTope3nucTa» Ha BTOPOM
YPOBHE yYaIllUiCs BBOAUT MapaMETPBhI:
1.  Kucnornocts pactBopa pH 12,2 (u3 ycnoBus 3a1anus).
Tumn pacTBopa IIEI0YHON (U3 MYJIBTUMEIMUHOTO TTOCOOHS).

2
3. Cxopoctb ymanenus ¢porope3ucta ~ 0,06 Mkm (110 pe3ynbTaraM BBITIOTHEHUS 3a1aHHS).
4

Bpewmst ynanenuss =25 cek (1o pe3yibTaTaM BBITIOTHEHHUS 3a1aHuUs).

Mpu ncnonb3oBaHMM rpadmKoOB 34eCh U fanee yyalmecs BBOAAT NapameTpbl TEXHOOrMYeCKom

onepaumu, paccinTaHHble Ha OCHOBE onpeaensemblx No rpaduKy 3HaAYEHUN C NOrPeLIHOCTbHO.

Mostomy B TabauLax yKasaH AManasoH AOMNYCTUMbIX 3HAYEHWUI NapameTpoB A8 BBOAA NpU pa-
60Te c moaynem «UHTepakTuB-0byyeHne «TexHonormm MIMC»

[TapameTps! U1 BBOJ]a HA BTOPOM YPOBHE CIIO’KHOCTH IIPUBEACHBI B TAOIHIIE 2.

Tabmuna 2. Jlanusie ¢ nHGOpMAITEH 0 TapaMeTpax TEXHOJIOTHUSCKHUX OIepariii 1
HAaMMEHOBAHMSIX MPUMEHAEMbIX MAaTEPHAIOB HA BTOPOM YPOBHE CIIOKHOCTH

Ne te-
xonepa- IIpouecc [Tapamerp 3HayeHus apamMmeTpoB
012071
HuxHuii cnioii KpeMHUs, MKM 500
Ponux, 2:25 *)
3ananus napamerpoB «Ctpyk- | JIMOKCHI KpEeMHHUSI, MKM 13
Typa KpeMHHH Ha U30JIATOpe» Ponux, 2:25 '
BepxHuii cioll KpeMHUSI, MKM 15 - 20
Ponux, 2:25
Kon-Bo 060poToB neHTpuyTH,
3000
00/MuH
TexHonornueckas onepanys
1 «Hanecenune doropesucra» Kunemaruueckas Bsizkocts, cCt 14 -19
TomnmmHa cinost poTope3ncTa, MKM 15
Ponux, 2:43 !
TexHonorueckas oneparus Tun o0aydeHHUs PU SKCIOHHUPOBA- N
2 «OKcroHUpoBaHKue GOTOPE3U- | yun nbTpadHOneTOBOE
cTa» Ponux, 3:20
3 TeXHOIOrHuecKast OTepaLs Kucnornocts pactBopa, pH 12,2
«Ynanenue doropesuctar CKOpOCTh yaaneHust, MKM/C 0,02-0,08
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Bpems ymaneHus, ¢ 20-30
Tun pactBopa mis yganeHus GoTope- .
p pa UL YA (otop [llenounoit
3UCTa
Ponux, 4:05
TexHonmoruueckas onepanus
BemecTBo B cocTaBe XMMUYECKH aK-
«PeakTUBHOE MOHHOE TPaBIICHUE
4 KDOMHISD TUBHBIX YaCTHUIL] dTop
P Ponux, 4:27
[TexHONOTHYECKAasl ONepalus
IB coctaBe pacTBopa JIsl yaalieHUus
«YnmaneHue ocTatkoB (oTope3u-
5 OCTaTKOB (hOTOPE3UCTA Ilepoxcun Bogopona
cTay
\Poruxk, 4:27
TexHonmoruueckas onepanus
Mosekymsl aKTHBHOTO BEIIeCTBa
«U30oTporiHOE TPaBICHUE H30IISI- .
6 HU30TPOITHOTO TPABICHUS DTOPUCTHIN BOTOPOIT
TOpa
Ponux, 5:54

*) cevlka HA MYyTbMUMEOUlIHOe NoCcoOue, MUH. Cex

Moaynb «AHTepakTuB-tectupoBaHue «TexHonorum MOMC»

Knuknaure B MeHIO IUPPOBOI MHTEpaKTUBHON Jaboparopun «HTEpaKTUB-TECTUPOBAHUE
«Texnonorun MOMC» 1 HAaYHUTE TECTUPOBATH MOJTYUYCHHBIC 3HAHUS U HABBIKK IO MOJICIUPO-
BAHUIO TEXHOJOIMYEeCKUX mnporeccoB MOMC uznenui.

B monyne «MuTepakTuB-TectupoBanue «Texnonornu MOMC» yyamuecs: cHayajla BBOAST
napamMeTpbl 3arOTOBKH CO CTPYKTYpOH «KPEMHHUN Ha U30JSTOpPE», MPU ITOM MO OKOHUYAHUU
YCHENIHOTO BBOJA JAHHBIX 3aITyCKAeTCsl aHUMAIIUs C BU3yallM3allMell CTPYKTYPhl «KPEMHUN HA
U30JISITOPEY, 3aTeM yJallliecs: BBOAAT JIlaHHbIe ¢ MHpopMaIueit o mapaMmerpax TeXHOJIOTHIECKUX
ONepalMii 1 HAMMEHOBAHUSX TMPUMEHIEMBIX MATEPUAIOB, IPH 3TOM [0 OKOHYAHUU YCIIEIIHOIO
BBOJIA JAHHBIX ISl TEKYLIEH TEXHOJOTMYECKOW OIEpalMy 3alyCKAeTCsl aHMMalus Ipolecca

ATOM TEXHOJIOTUYECKOU OIepalnu.

B cnydae ommbo4HOrOo BBOAA MapaMeTPOB TEXHOJOTMUECKOH Omepanuy MOSBISETCS CO-
oOmieHne o0 ommubKe U MPeIoCTaBIsgeTCs cleAyromas noneitka. [locne Tpéx HeyaauHBIX MOMBI-
TOK CHCTeMa IpeKpamiaeT paboTy ¢ OJHOBPEMEHHBIM BBIXOJ0M U3 Moyl «Moaynb «MHTepak-
tuB-TecTUpOoBaHmne «TexHosorun MOMCy. [liig BO3BpallleHUsI B PEKUM TECTUPOBAHUS MOYJb
HEO0OXOUMO 3aITyCTHTh 3aHOBO.

3a BBITIOJTHEHHBIC 33aJaHUS HA3HAYAIOTCS OaJUTbl B COOTBETCTBUU C TaONHIICH 6.

Ta6n1z1ua 6. KonuecTBo 0aioB 3a BBINOJHEHHBIC 3agaHus

Ne IIponecc VYposens 2

0 3ananus napameTpoB «CTpPyKTypa KpeMHHH Ha H30JIATOPEY 1




1 Texnonmorudeckas onepanus «Hanecenue goropesncrar 2
TexHonorunueckas ornepanusi «IKCIOHUPOBaHUE (HOTOPE3H-
2 cTay 1
TexHonoruueckas onepanus
3 «Ynanenue Qotopesucra 2
4 TexHonoruueckas onepanus 1
«PeakTHBHOE MOHHOE TPABJICHNE KPEMHIS»

TexHomorudeckas oneparnus «YmaJeHrne 0CcTaTkoB (otope-

5 3HCTa» 1
Texnomorudeckas omneparus  «M30TporrHOE TpaBICHUE H30-

6 nsTOpa 1

UTOT'O 9

Moaynb «AHTepakTnB «VR usrorosneHne MAOMC Ha npousBoacTBe»
Hns 3anycka monyns «MatepaktuB «VR-u3roronenne MOMC Ha npou3BOJCTBE» KIIMK-
HUTE Ha COOTBETCTBYIOIICH KHOIKE, cKayaiTe mcronHuTenbHbid (aiin MEMSLab-Setup.exe na
MEPCOHAIBHBIN KOMITBIOTED.
3anyctute ¢aitn MEMSLab-Setup.exe. Bribepure auck u manky juisi yctaHOBKU (puc. 1),

crenyure ykasanusam Macrepa Y cTaHOBKH.



() Ycranoeka — MEMSLab, sepcua 1.0 -

Bbibop nankun ycraHOBKH
B Kaky Nanky Bbl XOTHTE YCTaHOBMTE MEMSLab?

MNporpammMa ycraHoeuT MEMSLab B cnepylouryio nanky.

HaxmuTte «/lanees, yTobbl NPOACXKUTL. ECIM Bbl XOTUTE BbIBPaTL APYTYIO NaNKy, HaXMUTe «Q630p».

C:\Program Files (x86)\MEMSLab 06zop...

TpebyeTca kak MuHKUMYM 3 975,1 MB ceobogHoro AMCKOBOTO NPOCTPaHCTERa.

Hanee > OTMeHa

Puc. 1. /lnanoroBoe 0KHO YCTaHOBKHU

[Tocne ycranoBku Ha Paboyem ctone Windows mosiBiisiercst Apnblk nporpammel (puc. 2). 3a-

IMYCK NpOorpaMmMbl OCYIICCTBIIACTCS ,Z[BOI>'IHLIM [ICJTYKOM MBIIIH 110 APJIBIKY

MEMSMNeVR

Puc. 2. SApapik mporpaMMel

[Ipu 3amycke 3arpyxaeTcsi OCHOBHOE MEHIO mporpammsbl (puc. 3). Ilpu sTom ecTh BO3-
MO>KHOCTh TMEPEKII0YAThC MEXY MOJTHOAKPAHHBIM M OKOHHBIM PEKUMOM OTOOpa)KEHUs TpU

oMoILH coueranus kiasuul Alt+Enter.
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CIMPABKA BbIX0[,

OBJIET
MnPOXoAa

U3YYEHUE
WHTEPAKTUB
TECTUPOBAHUE

Puc. 3. OCHOBHOE MEHIO MpOrpaMMbl

Kuomka CnpaBka — pacrosiokeHa B BEpPXHEM JIEBOM YIJIy OCHOBHOTO MEHIO IMPOrPaMMBI,
BBI3bIBAET OKHO CIIPAaBOYHOIN MHQOpPMAIIIH.

KHnomka Bbixog — pacmnonokeHa B BEpXHEM IpPaBOM yIJIy OCHOBHOI'O MEHIO IPOTPaMMBI,
OCYILECTBIISICT BBIXOA U3 TporpaMMbl B Windows.

Knorka [leMO — BKIIIOYAET PeXKUM JIEMOHCTPAI[MH BHCOPOJIMKA C 3alIMCAHHBIMU JICHCTBU-
MU pEKAMOB VHTEpaKTUB 1 TecTUpoBaHue. 3TOT PEeXKKUM IMO3BOJISIET KaK MPOCMATPUBATH POJHK
MOCJIEI0BATENbHO, TaK U NMEPEXOANUTDH OT (parMeHTa K (pparMeHTy Ha’kaTUEM COOTBETCTBYIOLINX

KHONOK. VIMeeTcss BO3MOXKHOCTh ClIE€NaTh May3y.
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Hauvano

ycTaHoBKa 1

ycTaHoBKa 2

ycTaHoBKa 3

ycTaHoBKa 4

ycTaHoBKa 5

ycTaHoBKa 6

LT

Bbixopg

YcTaHOBKa HaHeceHus CbOTOpe3MCTa 1>/

Puc. 4. Bun pabouero skpana B pexxume Jlemo

Kuomka OBNET — BKIIOYAET PEXKHM CAMOCTOSTEIBLHOTO O3HAKOMUTEIBHOTO MOCIIEA0BA-
TEIBHOrO 00JieTa MPOM3BOJACTBEHHON 30HBL. [10Ka3aHO PACMoOOKEHHE CBEPXY MPOM3BOICTBEH-
HBIX TEXHOJIOTHYECKUX yYacTKOB ¢ oOopymoBaHueM. [IpenocTaBiisieTcsi BO3SMOXKHOCTh OIPaHU-
YEHHOT'0 MHTEPAKTUBA: YNPABICHUE IPOJBHKEHUEM 10 MAPUIPYTY TEXHOJOTHYECKUX ONEPALAN
OT OJTHOM YCTaHOBKH K JIPYTOi, Ha IIar BIEpe M BO3BPAIICHUE IO MapIIpyTy Ha IIar Ha3a.
TpaekTopusi TEXHOJIOTHUECKOTO MapiupyTa 0003HaYeHa MapKepHbIMU CTpenkamu. [Ipumep pa-
0odero sKpaHa Mokas3aH Ha puc. 5.

B pexxume OBNET yrnpaBiieHne OCYMIECTBISCTCS CIEAYIONMM 00pa3oM:

» wnaui A, [poben, eBast KHOIIKA MBIIIN — YIPABISIFOT TEPEMELICHHEM K CIEAYIoLIei
TE€XHOJIOTUYECKON YCTaHOBKE;

» xnasumm B, Backspace, mpaBasi kHONKa MBIIIM — YHpaBIIAIOT NEpeMEIIEHUEM K TPE/IbI-
JyIEN TEXHOJIOTHYECKON YCTAaHOBKE;

» MBIIIb YIPABISIET TOBOPOTOM KaMephl, H3MEHsISI HallpaBJICHUE B3TIIAA;

» KimaBuima ESC 3arpykaeT MeHIO BBIXOJIa B OCHOBHOE MEHIO, COJIepIKalee JBa MyHKTa —
Bbixog u OTmeHa;

» coueranue kiaaBuin Cirl+R ocyriecTBiseT nepes3amnyck TeKyIIero pexkuma mporpaMmel.
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© USTASNOVR - o X

Puc. 5. Bun pabouero skpana B pexkxume O6nét

Knorka [1poxof — BK/IOYAaET PEKUM CaAMOCTOSATEILHOTO 03HAKOMUTEIILHOTO MPoxoja 00y-
YalOIIErocs B YMCThIX KOMHATAaX 110 IIPOU3BOJIBHOMY MapLIPyTy B PEKHUME C OTPAaHUYEHHBIM WH-
TEPAKTUBOM. TpaeKTOpHUsl TEXHOJIOIMUECKOTO MapuipyTra 0003HaueHa MAPKEPHBIMU CTPEJIKAMU,
YKa3aHbl HA3BaHUsI YCTAHOBOK U TEXHOJIOTMYECKHUX IPOLIECCOB. B 3TOM pexuMe OCyIecTBIAETCA
3aKpeIuIeHUe 3HAaHUH O Ha3HAuU€HUM IPOM3BOJICTBEHHBIX YYaCTKOB U TEXHOJOTHYECKOro 000-

pyaoBaHus (puc. 6).

O USTASNOVR - o X

yCTaHoBKa ycraHoBka
HCNOHUPOBAHWSA 3 nposisneHnsi

totopeaucra ¢oTtopesucta

Puc. 6. Bun pabouero skpana B pexume [1poxoa

13



>

>

B pexxume [1poxoj yrpaBiieHHe OCYIIECTBIISIETCS CIIEAYIOIIAM 00pa3oMm:

wiasumu W, CTpenka BBepx, knaBuiia 8 Ha 1udpoBoil KiaBHaType (MIpU OTKIIOYCHHOM
pexxume NumLock) — yrpaBisitoT nepeMenieHueM BIepest;

kiaasuim S, CTpenka BHW3, kiaBuiia 2 Ha UpoBOi KiaaBuaType (IPH OTKIFOYCHHOM pe-
xume NumLock) — ynpaBiisiroT nepeMeiieHueM Haza;

NEPpEMEIICHUE MBIIIKM BJICBO M BIIPAaBO — OCYHICCTBIIACT ITIOBOPOT KaMEpPBbI, H3MCHAA
HaIlpaBJICHUC B3IJIs1[la B COOTBCTCTBYIOIICM HAIIPAaBJICHUH,

JIeBast WIIK [IpaBasi KHOIIKa MBIIIH, Kiasuiny [1poben u Enter — BoctipousBoasT aeiicTBue,
€CJIM OHO pa3pelieHO B TaHHBI MOMEHT. Takast BO3MOYKHOCTb NOSIBJISIETCS B MOMEHT I10-
NaJaHusl B 30HY aKTUBHOCTH. lIpu 3TOM mosBIsIeTCs MOAENb PYKH M BOCIPOM3BOJIUTCS
aHUMauus;

kinaBuind A u D — ocyIiecTBIsSIOT iepeMelieHie BJACBO U BIPABO COOTBETCTBEHHO;

wiaBumn CTpenka Bneso, 4 Ha uuppoBoil kiaBuarype (IpH OTKIIIOYCHHOM DEXUME
NumLock) — yrpaBiisitoT mOBOPOTOM HaJeBO.

kinapuin CTpenka Bnpaeo, 6 Ha nudpoBoil kiaBuatype (MPH OTKIIOUCHHOM PEXHME
NumLock) — yrpaBiisitoT moOBOpOTOM HArpaso.

KJIaBUIIIa ESC 3arpy>Kac€t MCHIO BbIXOJa B OCHOBHOC MCHIO, COACPIKAIICC Ba ITYHKTA —
Bbixog u OTMeHa;

coueranue kinasui Cirl+R ocymiecTBisieT nepesamnyck pexiuma mporpamMMai.

I[J'I?[ BXOJa B YMCTHIC KOMHATHI, HCO6XO)II/IMO «IICPCOACTHCA» B CHCI_[I/IaJ'IBHBIf/'I KOCTIOM. I[J'ISI

3TOro HEOOXOJUMO MOJOWTH K cTeiutaxy. IIpu mosiBaeHMM «pyKu» ClelyeT HaBeCTH €€ Ha

OpaH’)KEBBI KOCTIOM U HaXKaTh JIEBYIO WIN IPaBYIO KHOIKY MbIIIH (pHc. 7).

ur

Popma oaexasl Ans
pabortel 8 Yl

Puc.7. Bua pabodero skpaHa B pekuMe BBIOOpA CIIEIIUATIBHOTO KOCTIOMA
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Ecnu xoctiom HUCUYC3HET, 3HAYUT ITOJB30BaTC/Ib YCIICHIHO «II€PCOACIICI» U MOKET 3alTU B
MMPOU3BOACTBCHHBIC MMOMCIICHUS. I[JISI qero H606XOI[I/IMO HaXXaTb Ha KHOIIKY BXO}J, u IBCPbL OT-

Kkpoetcs (puc. 8).

© usTASNOVR - o X

BXO/

Ha>XMNTe KHOTMKY

Puc. 8. Bun pabouero sxpana Wnrepakrusroii VR-na6oparopun B pexxume Bxog

Jnist BeIXO/1a HEOOXOAMMO MPOHM3BECTH OOPATHYIO ONEPAIHIO: MOAOUTH K IMyCTOMY CTEll-

JaKYy U «CHATH» KOCTIOM. [lociie 3Toro MokHO Ha)kaTh KHOIIKY BbIxog (puc. 9).

BblXO/

HaXMUNTE KHOTMNKY

Puc. 9. Bux pabodero skpana B peskume Bbixog
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Krormka /3yyeHne — BxiroYaeT pekuM CaMOCTOSTEIBHOTO MPOXoja 00yYaroIIerocst B 4u-
CTBIX KOMHATax IO MPOM3BOJIBHOMY MAapIIPYTy C BO3MO>KHOCTBIO ITPOCMOTpA Ha CHELMAIBHBIX
9KpaHax aHUMAIMOHHBIX POJIMKOB O TEXHOJOTMYECKUX ONepalusx U ycTporcTBax. Takxke Tex-
HOJIOTMUYECKUE YCTAaHOBKHM MOT'YT, 110 KOMaHJE IO0JIb30BaTeNsl, IEMOHCTPUPOBAThCA 0€3 Kopmy-
COB, C JeTaau3aluell U aHUMalell OCHOBHBIX JIEMEHTOB U onepauuil. TpaeKTOpus TEXHOIOTHU-
YEeCKOro Mapupyra 0003HaYeHa MapKepHBIMU CTPENKaMH, YKa3aHbl HA3BaHUS YCTAaHOBOK U TEX-
HOJIOTUYECKUX TPOLECCOB. B 3TOM pekMMe OCYILECTBIISAETCS 3aKpEIUICHUE 3HAHUM O Ha3Hade-
HUM [TPOU3BO/ICTBEHHBIX YYaCTKOB U TEXHOJIOIMYECKOr0 000pYy/JOBaHUS.

O0xox B pexrme M3yyeHne MoxKeT OCYIECTBISATHCS B MPOU3BOJIBHOM MOPSIKE. YTIpaBie-
HHE MPOrPaMMOI OCYILECTBIISETCS aHAJIOruUHO pexxumy 06xof.

B MoMeHT nomagaHus B 30HY aKTMBHOCTU IOSIBJISETCS BO3MOKHOCTh HMHTEPAKTUBHOTO
HAKaTUS KHOMOK «pyKoit». 7T 3TOro HEOOXOAMMO MICIKHYTh JICBOW WJIM TPAaBOH KHOIKOH

mbImu (puc. 10).

NOBTOP

3AMNYCK

Puc. 10. MnTepakTusHOE yrpasienre KHOMKAMH «PyKO»

KHnomka 3anyck — ocyImecTBisieT IeMOHCTPALMIO aHUMAI[HOHHOTO POJIMKA O TEXHOJIOTUYe-
CKUX OIlepallMsAX U YCTPOMCTBAX Ha CHEIHUAIbHOM JKpaHe, a TaKXkKe JEMOHCTPAIMI0 TEXHOJOTHU-
YECKHX YCTAaHOBOK 0€3 KOPITYCOB C JIeTalu3alieil 1 aHuMaIle OCHOBHBIX AJIEMEHTOB U Olepa-
uii (puc. 11). Bocripon3sBenenne opraHn3oBaHo HUKIMYHO. [10BTOP - 3aImycKaeT aHMMAaIUIo CHa-

qaja.
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NPOLIECC Ne2

SKCNOHMPOBAHWUE ®OTOPEIVCTA

Puc. 11. JleMoHCTpaIisi aHUMAIIMOHHOTO POJIMKA U YCTAHOBKHU 0€3 Kopiryca

Knomnka CTON — mpepbIBaeT Mpolece aHUMAaIMi U TEPEBOJAUT YCTAHOBKY B MCXOJHOE CO-
CTOSIHHE.

KHormka VHTEpaKkTMB — ycTaHaBIMBaeT PeXXHUM, B KOTOPOM J00aBISIETCS BOBMOXKHOCTD Ca-
MOCTOSATEBHOH 3arpy3KH KacceT C IJIaCTUHAMH B pabodyio 30HY ycTaHoBKH. O0X0[ OCyIIecTB-
JsIeTCs OCIIeI0BaTeIbHO, KACCEThI 3arpyXkaroTcs B HEOOX0IUMMbIE TPUEMHBIE EMKOCTH (3arpys-
YHKH) YCTAaHOBOK. B maHHOM pexxnmMe oOyuaromuiics 10JKEeH NMPOoAeMOHCTPUPOBATh 3HAHUS I10-
CJIEIOBATEIbHOCTH BBINOJHEHUS TEXHOJIOTUYECKUX OIepaliiii, Ha3HAY€HUs YCTAaHOBOK U MOPS-
Ka 3arpy3kHd KacceT: KacceTbl JOJDKHBI OBbITh NEPEHECeHBbl CO CTOJNIMKA WM U3 MHpeIblaynieit
YCTAHOBKH, U YCTAHOBJIEHBI B COOTBETCTBYIOIINE pabOUUe 30HbI CIEAYIOIINUX YCTAHOBOK B COOT-
BETCTBUH C MOPAIKOM TEXHOJIOTHUECKOTO Iporecca (puc. 12).

VYrpasieHue nporpamMmoil B pexxume VHTEpPaKTUB OCYIECTBISICTCSl aHAIOTHYHO PEKHMY

A3yyeHue.
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Puc. 12, 3arpy3ka kacceT ¢ IIaCTHHAMHU B pabo4yl0 30HY YCTaHOBKH

[Tocne 3arpy3ku kacceT B pabo4yl0 30HY yCTaHOBKH, OOYYAIOIIUKCS JOJDKCH 3aIyCTHUTh
YCTaHOBKY Ha)kKaTHEM COOTBETCTBYIOIICH KHOIKHM Ha CTeHJe. B ciydae, eciin Bce clielaHo BEpHO
— 3BYYUT CHUTHAJI BBICOKOH TOHAJIBHOCTH, 3arOpPAeTCs 3€JCHBIH CUTHAJI W YCTAaHOBKA HAauMHACT
paboTy B aBTOMAaTH4eCKOM pexumMe. B ciaydae omuOKy — 3By4UT CUTHAI HU3KOW TOHAIBHOCTH U
3aropaercsi KpacHblii curHan (puc. 13). OOydJaromuiicss HOJDKEH MOHSATh B YE€M 3aKIIF0YaeTCs
omunOKa 1 UCTIpaBUTh ee. KacceThl He 00sA3aTeIbHO yCTaHABIMBATH TOYHO, TIPH 3aITyCKe aHUMa-

O OHU aBTOMAaTUUCCKH BBIPDABHUBAIOTCH.

Puc. 13. 3amyck TeXHOJIOTHYECKOT0 MPOIlecca Ha YCTAHOBKE
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Knomnka TecTupoBaHWe — yCTaHABJIMBAET PEXKUM, aHAIOTHYHBIN pexxumy VHTEepaktvs. Jlis
TECTUPOBAHUS 3HAHUI OOYYaOIIErocs B JaHHOM PEKHUME J0OABISETCS CUCTUHK YCICUTHBIX U

HEYJIAYHbIX MMONBITOK BBIMOJIHEHUS TEXHOJOTHUYECKUX onepanuii (puc. 14).

O USTASNOVR

Owmnbka

0

YcnewHo

Puc. 14. Bun pabouero skpaHa B pexume TECTUPOBaHNE
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