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
JOJIKHBI BBECTU MapaMETPbl TCXHOJIOTMYCCKUX PCIKUMOB BBITIOJTHCHUSA 3TOU Oorcpanunu.

BBenenue mapameTpoB pa3OUTO Ha YETHIPE YPOBHSI CIOKHOCTH.  Huke mpHUBEICHBI OIMH-
caHus pabOThI 10 KaXJA0MY U3 YETHIPEX YPOBHEH CIIOKHOCTH.

TpeTuil YpOBEHBL CIIOKHOCTH Tpe6yeT BBCACHUS MMapaMETPOB TEXHOJIOTHYECKUX PEKHNMOB

¥ BBIOOpa MaTepUasoB JJIs MPOIECCOB, UCTOYHUKOM MH(DOPMAIIMH O KOTOPBIX SBISETCS UCKITIO-
YUTEJIBHO MYJIbTUMEIUUHOE MOCOOME MEPBOr0 MOJYJSI HALIErO0 MHTEPAKTUBHOIO KOMILJIEKCA.
[Ipu paboTe Ha MepBOM ypOBHE yuallHecs MCHOJIb3YIOT 3HAHUSA, MMOJTYYEHHBIE IPU MPOCMOTpE
MyJIbTUMEAUMHOTO 1ocodusi. B ciyuae 3arpynHenuii pebara MOTYT 3allyCTHTh €Ilé pa3 MyJIbTH-
MeANIHOE TIOCOOUEe U, B KAUYECTBE IMOBTOPA MPONJACHHOTO MaTepualia, B3sTh HY)KHBIN mapameTp
TEXHOJOTHYECKOI0 PEKHMa WM HAMMEHOBAHUS MPUMEHSEMBIX MaTEpHUalOB Ui BBOAA Iapa-
METPOB TEKYILEH TEXHOJIOTMYECKOM ONepaluu.

JlononuurenbHo TpeOyeTcss BBOJ MapaMeTpPOB MO pe3yabTaTaM BBIMOJHEHHUS  YETBIPEX
3a1aHUM:
1) Jlns texuonoruyeckoi onepainu «Hanecenue doTopesmcTa» napamerpsl a1 BBoga (op-

MHUPYIOTCS IO pe3yJIbTaTaM BBIIIOJIHEHUS 3aJaHUs:

Onpepennte KMHEMATUYECKYIO BA3KOCTb poTopesncta Ha nnactmHe KHU gna nonyyenua Ton-
LMHbI HAHEeCEHHOTO cnoA ¢oTopesuncta 1,5 MKm Npu 3agaHHOM KonmyecTse 060pOTOB B MUHYTY
LEeHTPUDYrM TEXHONOIMUYECKOW YCTaHOBKM HaHeceHus poTopesncta 3000 o6/muH. Temnepatypa
B pabouelt kKamepe yctaHoBKK 20°C, Temnepatypa ¢otopesncta 20°C, Bpems LeHTpudyrnposa-
HuA 40 cek.

Ha pucyHke 1 nokasaHa 3aBMCUMMOCTb TOJILMHbI NAEHKM OT 4Ymcia 060poToB UEHTPUPYTrN U
Mmapkn dotopesncrta. O6o3HaueHne PM-xxd: Ol-poTope3nCT NO3UTUBHbLIN — XX KMHEMATUYe-
cKaA BA3KOCTb B cCT (Mm2/ceK) ®-Tun poTopesuncTa.

3aBUCUMOCTb TONLWMUHbI NNEHKN
OT Yyncna o6opoToB

25 -
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I[J'IH YCHICHIHOTO PCIICHUA 3aJaHUA HeO6XO,Z[I/IMO Pa3BACHUTH YyUallIUMCA (I)PI3PI“ICCKPII>1
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MIPOIIECC pacrpeeNICHUs] 10 TTOBEPXHOCTH ILIACTHHBI, HAIIPABJICHUE CHJIBI TSHKECTH M IIEHTPO-
OC)KHOU CHITbI, (PU3MYECKUN CMBICI 3aBUCUMOCTH TOJIIUHBI CJIOS OT CKOPOCTH U BSI3KOCTH, €]IH-
HULIBI U3MepeHus Bsizkoctu cCT.

[TpuBO UM pelIeHUE 3aTaHUs

PeweHue: N3 anarpammbl AN 3Ha4YeHUn yncna obopotos 3000 06/MUH M TONLLMHBI poTOpE3n-
cta 1,5 mkm onpegensetca mapka ¢otopesucta NP-150, koTopaa MMeeT KMHEMATUYECKYHO
BA3KOCTb 15 cCT (Mm2/cek).

Taxkum o0Opaszom, i TexHonoruyeckon onepanun «Hanecenue ¢oTtopesucra» Ha BTOPOM
YpOBHE y4allluics BBOJAUT IMapaMeTphl:
1.  Tommwuna cnost poropesucra 1,5 MKM (U3 yCIIOBUS 3a0aHU).
2.  KonuuectBo o60potoB neatpudyru 3000 o6/MuH, (M3 yCIOBHS 3a1aHUS).

3. Kunemarnueckas Bs3kocTh 15 ¢cCt (10 pe3yabTaTaM BBHITIOJTHCHHUS 3aIaHHS).

2) JIst TEXHOJIOTHYECKOUN orepaiuu «IKCIIOHUpOBaHHE (HOTOPE3UCTay OMPEACIIAIOTCS —Iapa-
METpBI, (GOpMUPYEMBIE TIO pe3yIbTaTaM BBITIOJIHCHUS 3aJaHuUs

Jis TeXHONOrMYecKkor omepanuu «IKCHOHUpOBaHHE (OTOPE3UCTay MapaMeTphl JJs BBOJA
(GopMUpPYIOTCS IO PE3yJIbTaTaM BBIIOJIHEHUS 3a/laHUs:

Jns nnactunsl KHU auamerpom 150 MM onpenenute Bpems sxkcnionupoBanus T = G/W, rne G —
HOMHHAJIbHAS y/IeTbHAs dHeprus i 3acBeTku Goropesucta 70 mJx/cm2, W — yaenbHas MOII-
HOCTb YIbTPaQHrOIETOBOrO U3nydeHus, Br/cm2. OTBET OKpYTIUThH JI0 LIETBIX.

MotHOCTh yabTpadHoNIeTOBOro0 U3Iy4eHs Ha noBepxHocTu miaactuHbl P = 800 MBt. OTHOCH-
TebHAasl BIAXXHOCTh BO3/yXa B paboyeil 30He yCTaHOBKH SKCIIOHUpOoBaHuUs 45%.

JUis ycrnemHoro pemeHusl 3aJjaHusd HEeoOXOJUMO pa3bsCHUTh YydalluMcs (pu3HuecKuii
CMBICI IOHSTUH YIE€TbHOM MOIIHOCTH YJIbTPa(QHOIETOBOIO U3TyYEHHUS U SHEPTHS AJIs 3aCBETKU
¢doTope3ucTa, BaXKHOCTh MPABUIBLHOTO BHIOOpA BPEMEHHM SKCIIOHUPOBAHUA IS MOJyYEHUs 3a-
JIAHHOT'O PE3YyJIbTaTa TEXHOJIOIMYECKOU OIepanuu.

IIpuBOAMM BO3MOXHBIM BAPUAHT BBINOJIHEHUS 3a1aHUS

Pewenue: Tlnomanp miactuasl KHU S = nD2/4, rae S — nnmomane mimactunel, cM2, D — nuametp
riacTuHbl, cM. [loacTaBisis 3HaUSHUS, TTOTydaeM
S=3,14 - 152/4 =176,6 cm2
W =0,8 Br/176,6 cm2 = 0,0045 Bt/cm2
T=G/W=70- 0,001/0,0045=15,55=16 cex (1 Br=1 mx/cex)
TakuM oOpa3om, Ui TEXHOJIOTHYECKOH orepanun «IKCIOHUpOBaHUE (OTOPE3UCTa» Ha
TPEThEM YPOBHE YUAIIUKCS BBOJIUT ITAPAMETPHI:
1. VYnenwuas sHeprus nis 3acBetku 70 M}I}K/CM2 (u3 ycroBus 3aaHus).

2.  Tun oGmyueHUs NMpHU SKCIOHUPOBAHUU — YIbTpaduoseToBoe (U3 MyJIbTUMEIUIHOTO MO-

coous).



3. Momnocts uznyuenust — 800 MBT (13 ycnoBus 3amanus).

4.  Bpems sxkcnionupoBaHus — 16 cex (1o pe3yabTaTaM BBIIIOJHEHUS 3aaHUs).

3) Jnst texHosioruveckoi onepamuu «lIposiBienue Gorope3nctay mapaMeTpsl s BBojaa ¢op-

MUPYIOTCS 110 pe3yJIbTaTaM BBIIIOJHEHUS 3aaHUs.

[na TexHonormnyeckon onepaumn «MpoasneHne doTopesncTa» napameTpbl 41a BBoga Gopmu-
pYOTCA NO pe3yabTaTaM BbINONHEHWA 334aHUA:

Onpepenute Bpemsa npoasneHmna doTopesncta Npu 3aaHHOM KMCNOTHOCTM pacTBopa pH =12,2
ana ypaneHuna ¢otopesncTta n ToNwmHe HaHeCcéHHoro cnoa dotopesucra 1,5 mkm. Temnepary-
pa pactBopa 45°C. OTBET OKPYIAUTb A0 LEebIX.

Ha pucyHKke 2 npusenéH rpadmK 3aBUCMMOCTM CKOPOCTU NpoAasaeHna ¢otopesuncrta ot pH. Obo-
3HayeHuA: VO — 3acBeyeHHbIn poTopesuncT, VH — He3acBeYeHHbIM GOTOPE3UCT.

V, MKkMm/C
1,0

I[J'IH YCHICHIHOTO BBIMMOJIHCHUA 3aaHUA CICAYCT pa3biACHUTL YHalllUMCs, IMTOYEMY IMOBBIIIC-
HUC YPOBHA pH BJIMACT Ha CKOPOCTD IPOSABIICHUSA (I)OTOpe?»I/ICTa.
HpI/IBO,Z[I/IM PCHICHUC 3aIaHUA

Pewienue: PoTope3ncT 3aCBEUYEH INPHU UCTIOIHEHUU NpPEbIAYIIEH onepanuyu « IKCIIOHUPOBaHNE
¢doropesucra, mo3ToMy BeIOUpaeM Vo — 3acBedeHHbI poTopesuct. CKOpoCcTh NposiBIEHUS (o-
topesucta 1 pH = 12,2 onpenensercs u3 rpapuka u paHa v~ 0,06 mxm/c. Tonmuna cnos
doropesucra paBua h = 1,5 Mxm, Bpems onpeaessiercs o ¢popmyne t = h/v = 1,5/0,06 = 25
CEK.

Takum obpazom, i TexHoIorndeckon oneparuu «lIposiBmenue ¢GoTope3ncray Ha BTO-
POM ypPOBHE yJaIuiicsi BBOJIUT MapaMeTPHhI:

1.  Kucnornocts pactBopa pH 12,2 (u3 ycnoBus 3aganus).

2.  Twum pacTBopa MIETOYHOU (M3 MYJIBTUMEIHIHOTO TTOCOOMS).



3. Ckopocts nposiBienus poropesucta ~ 0,06 MkM (110 pe3yJIbTaTaM BBITOJTHEHUS 3a/TaHHS).

4.  Bpewms nposiBneHus ~ 25 cek (10 pe3yJabTaTaM BBIIIOJHEHUS 3aJaHMs).

4) JInst TeXHOJOTMYECKOW omepaiuu «PeakTHBHOC MOHHOE TpaBIICHHE KPEMHHS» MapaMeTphl
JUTs BBOJIa OPMUPYIOTCS IO PE3yJIbTaTaM BBINOJTHEHHUS 3a/1aHUS:

Jlnst TeXHOJIOTMYECKOi omnepanu «PeakTMBHOE MOHHOE TPABJICHUE KPEMHHS» MapaMeTphl JJIs
BBOJIa (QOPMUPYIOTCS IO Pe3yIbTaTaM BBIITOJHEHUS 3aJaHUs:

Onpenenure BpeMsi TpaBJIEHUS BEPXHETO CJI0sI KPEMHHUsSI B CEKYHIaX MPU MaKCUMaIbHON CKOPO-
CTHU TPABJICHUSI U3 MPUBEIEHHBIX IKCIEPUMEHTAIBHBIX JIAHHBIX Ha Auarpamme. JlaBiieHue rasz-
MblI 0,15 I1a. TonmmHa BepXHEro ciost KpeMHUs 17 MKM.

Ha pucynke 3 mnpuBeneH rpaduk 3aBHCHUMOCTH CKOPOCTH TPABJIICHUS KPEMHHUS OT KOH-
neHTpanuu kucinopona. O6o3HaueHusi KpuBbix 1,2,3,4 — CTENEHb CBSI3BIBAHUS YAaCTHI] CMECH
KHCJIOPOJIa ¥ YETHIPEXPTOPUCTOTO yriepoia C MaTEpUAIOM KPEMHUS.
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JUis yCIemHoro BBIOJHEHUS 3aJlaHisI HEOOXOUMO Pa3bICHUTH YJalMMcs (pU3MUYeCKHUi
CMBICJI aKTUBHOCTH MOJIEKYJI KUCJIOPOJA B IOTOKE XMMUYECKU AKTUBHBIX MOJIEKYII IIPU B3aUMO-
JEHCTBUM C KpEMHHEM, KAKUM 00pa30M IMOBBIIIAETCS CKOPOCTh TPABJIEHUSI KPEMHUS NIPU YBEH-
YeHMH KOHIIEHTpPAIMK BOAopoja. OTAENbHO NPOKOMMEHTUPOBATh €AUHMILY M3MEPEHHs A/MuH.
CpaBHUTB aHICTPEM C MUKPOMETPOM, CAHTUMETPOM U METPOM.

[IpuBOAMM BO3MOKHBIN BapUaHT BBIIIOJHEHUS 3a1aHUS

Pewenue: 1o rpaduky 3aBUCUMOCTH HAXOJUM MaKCUMAIBbHYIO CKOpOCcTh Vmax ~ 3750 AO/MI/IH,
npu KoHIeHTparmu kuciopoga K = 42 % st KpuBOW CTETIEHN CBS3BIBAHUS YaCTHI] CMECH KHC-
JopoAa M 4YeTHIPEX(PTOPHCTOro yriepoja ¢ marepuanoMm KpemHus 1. Bpems tpaBienus T =
H/Vmax, rne T — Bpems tpaBnenus, H — Tonmuna cinos kpeMHusi, Vmax — CKOpOCTbh TPaBJICHHUS.

T =~ H/Vmax 17 mxm/ 3750 A/mumn. [TepeBogum AO/mMun B Mkwm/cex 3750 A/mun = 0,375
MKM/60 cek = 0,00625 mxm/cex. Otkyna T = H/Vmax =17 mxm/ 0,00625 mxm/cex = 2 720 cek.

TakuMm oOpazom, AJis TEXHOJIOTHYECKON onepannn «PeakTHBHOE HOHHOE TPaBJIEHUE KPEeM-
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HUS» Ha TPEThEM YPOBHE YHAIIUICS BBOAUT MapaMeTphl:

1. KonueHTpaius KMUCIOPOJa B TOTOKE XMMUYECKU aKTUBHbBIX yactull 42 % (u3 yciaoBusi 3a-

JTaHUs).

2. BelecTBo B COCTaBe XUMHUYESCKH aKTHBHBIX YacTHIl (TOP (M3 MYTBTUMEIHIHHOTO TIOCOOHS).

3. JlaBieHue mia3msl

4. Bpewms TpaBieHUS

0,15 Ila (u3 ycrmoBust 3alaHus).

~ 2 720 cex (10 pe3ynpTaTaM BBIITOJHEHHS 33 JaHHS).

[TapameTpsl AJig BBOJIa HA TPETHEM YPOBHE CIIO)KHOCTH MPUBECHBI B TabmuIe 3.

Tabnuna 3. JlanHsie ¢ nHGOpPMAIUEH 0 TapaMeTpax TEXHOJIOTHUECKUX ONepauii 1
HAMMEHOBAHUSX TPUMCHSEMbBIX MAaTEPUAIOB HA TPETHEM YPOBHE CII0KHOCTH

Ne Te-
xormepa- IIpouecc [Tapametp 3HaueHue nmapameTpa
02051
HuxHuii cnioli KpeMHUs, MKM 500
Ponux, 2:25 *)
3aiaHus mapaMeTpoB JIHOKCH/T KDEMHHSL, MKM 13
- «CTpyKTypa KpeMHUI Ha Ponuk. 2:25 ,
H30IIATOPE»
Bepxnuii caoii KpeMHHSI, MKM 15- 20
Ponux, 2:25
Kon-Bo 06opoTtoB neHTprdyru, 06/MuH 3000
Texnomoruyeckas onepanus | Kypemarudeckas BI3KOCTb, cCT 14 -19
1 «Hanecenue doropesucra»
Tommuna cnost GoTope3ucTa, MKM 15
Ponux, 2:43 '
VYrmenbHas SHEPTHS TS 3aCBETKH,
) 70
M/JIx/cm
TexHOMOTHYECKAs OTIEpaIUs
((9KCHOHI/IpOBaHI/I€ q)OTope_ Tun 06nyquH$1 IIpU DOKCIIOHUPOBAHUHU
2 3HUCTa Ponux, 3:20 VYneTpaduoneroBoe
MormHOCTh U3NMy4eHus, MBT 800
Bpewms skcrioHupoBaHus, ¢ 14 -17
Kucnornocts pactsopa, pH 12,2
CKOpOCTh ymaneHusi, MKM/C 0,02-0,08
Texnonornueckas onepauus | Bpems yjgajieHus, ¢ 20-30
3 «Ynanenue ¢oropesucra
Tun pactBopa ans ynanaeHust poropesu- o
p pa Ui Y1 orop [lenounoi
cTa
Ponux, 4:05
TexHonoruyeckas onepaunus
4 pa Konrenrparus kuciopona, % 35-45

«PeakTMBHOE HOHHOE TPaB-




JICHUC KPEMHMUSA) BemecTBo B cocTaBe XUMHUYECKHA aKTHB-

HBIX YaCTHUIL ®dTop
Ponux, 4:27

JlaBnenue miaa3Mel, I1a 0,15
Bpewms TpaBneHus, ¢ 2500 - 2900

TexHONOrMUECKas onepanus
«YaneHne 0cTaTkoB (GoTope- B cocraBe pacTBOpa IS yAaJICHHUS OCTaT-

5
SHCTA» KOB (hoTopesncTa Iepoxcun Bomopona
Ponux, 5:17
TexHonmoruueckast onepanus
Monekyibl akTUBHOTO BEUIECTBA H30- .
«MBoTpornHoe TpaBiIeHHE DTOPUCTHIN BOAOPOS
6 TPOIHOTO TPaBJICHUS

HA30JIATOPA Ponux, 5:54

*) cColIKa HA MYTbMUMEOUTIHOE NOCoOUe, MUH. CeK

Moaynb «AHTepakTuB-tectupoBaHue «TexHonorum MOMC»

Knuknaure B MeHIO UPPOBOI MHTEPaKTUBHOM Jaboparopun «MHTEpaKTUB-TECTUPOBAHUE
«Texnonorun MOMC» U HaUHUTE TECTHUPOBAThH MOJTYUYEHHBIE 3HAHUS U HABBIKU 110 MOJEIUPO-
BaHMIO TEXHOJOTHYECKUX TporieccoB MOMC uzaenui.

B monyne «MutepaktuB-TectupoBanue «Texnonorun MOMCy» yyamuecs: cHadajia BBOAST
napameTpbl 3aroTOBKU CO CTPYKTYpOH «KPEMHHUH Ha U30JSATOpPE», MPU 3TOM IO OKOHYAHUU
YCHENIHOTO BBOJA JAHHBIX 3alyCKaeTCs aHMMalusl ¢ BU3yallh3alued CTPYKTYpPbl «KPEMHUN HA
U30JISITOpE», 3aTEM ydallluecs: BBOJAT JlaHHble ¢ MH(pOpMalnel o mapamMeTpax TeXHOJIOTUYECKHX
orepanuil 1 HANMEHOBAHUSAX MPUMEHSEMbIX MAaTEPUAJIOB, MPU ITOM 10 OKOHYAHUH YCHEIIHOTO
BBOJA JTAHHBIX I TEKyIIEH TEXHOJIOTMYECKOW ONEpaluy 3allyCKaeTcsl aHMMalMs —Ipolecca

ATOM TEXHOJIOTUYECKOU OIEepalvu.

B cnydae ommbOo4yHOr0 BBOJIa MapamMeTPOB TEXHOJOTHUECKOW OTEPAIMH MOSBISIETCS CO-
oOuieHre o0 ommOKe U MpenocTaBiIseTcs ciaeayomas noneitka. Ilociae Tpéx HeynayHbIX MOMbI-
TOK CHCTEMa MpeKpaliaeT padboTy ¢ OJTHOBPEMEHHBIM BBIXOJOM U3 Moayist «Moayns «HTepak-
TtuB-TecTupoBanue «Texnomoruu MOMCy». [l BO3BpalIeHHUs B PEXKUM TECTUPOBAHUS MOJIYIIb
HEO0OXOMMO 3aIyCTHTh 3aHOBO.

3a BBIIOJIHEHHBIE 3aJaHNs Ha3HAYAI0TCS 0allIbl B COOTBETCTBUM C TAOJIHIEH ©.

Tabnmma 6. KonmmuecTBo 0a/ioB 3a BBIIIOJIHEHHBIE 3aTaHUS

Ne IIpomecc VYposens 3

0 3ananus napameTpoB «CTpPyKTypa KpeMHHH Ha H30JIATOPEY 1
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1 Texnonmorudeckas onepanus «Hanecenue goropesncrar

2
TexHonoruueckas ornepanusi «IKCIOHUPOBaHUE (HOTOPE3H-
2 cTa» 3
TexHonoruueckas onepanus
3 «Ynanenue Qotopesucra 2
4 TexHonoruueckas onepanus 3
«PeakTHBHOE HOHHOE TPABICHHE KPEMHUS»
TexHomorudeckas oneparnus «YmaJeHrne 0CcTaTkoB (otope-
5 3UCTa» 1
Texnonornueckas onepanus  «M3oTponHoe TpaBiIeHHE H30-
6 nsTOpa 1
UTOI'O 13

Moaynb «AHTepakTnB «VR nsrorosneHne MOMC Ha npousBoacTBe»

Hns 3anycka monyns «MatepaktuB «VR-u3roronenne MOMC Ha npou3BOJCTBE» KIIMK-

HUTE Ha COOTBETCTBYIOIICH KHOIKE, cKayaiTe mcronHuTenbHbid (aiin MEMSLab-Setup.exe na

HepCOHaHBHBIﬁ KOMIIBIOTED.

3anycture ¢aitn MEMSLab-Setup.exe. Bribepure auck u manky juisi yctaHOBKU (puc. 1),

crenyure ykasanusam Macrepa Y cTaHOBKH.
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() 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 NporpaMmbl OCYIICCTBIIACTCS ,Z[BOI>'IHLIM MICJTYKOM MBIIIH 110 SPJIBIKY

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

moMoIu coueranus kiasui 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,
OCYIECTBIISICT BBIXOA U3 porpaMMbl B Windows.

Knorka [leMO — BKIIIOYAaET PeXKUM JIEMOHCTPAI[MH BHICOPOJIMKA C 3alIMCAHHBIMU JICHCTBU-
MU pEKAMOB VHTEpaKTUB 1 TecTUpoBaHue. 3TOT PEeXKKUM IMO3BOJISIET KaK MPOCMATPUBATH POJHK
MOCJIEI0BATENbHO, TaK U MEPEXOANUTDH OT (pparMeHTa K pparMeHTy HaKaTUEM COOTBETCTBYIOIIUX

KHONOK. VIMeeTcss BO3MOXKHOCTh ClI€aTh 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-
TEIBHOTO 00JIeTa MPOM3BOJACTBEHHON 30HBL. [10Ka3aHO PaCMoOKEHHE CBEPXY IPOM3BOICTBEH-
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 Mapipyra 0003HaYeHa MapKepHbIMH 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 kiaBuin Cirl+R ocyrecTBiseT nepes3anyck TeKyIIero pexknma 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 MapLIPYyTy B PEKUME C OTPAHUUYEHHBIM HH-
TEPAKTUBOM. TpaeKTOpHUsl TEXHOJIOIMUECKOT0 MaplipyTra 0003HaueHa MAPKEPHBIMU CTPEJIKAMU,
YKa3aHbl HA3BaHUsI YCTAHOBOK U TEXHOJIOTMYECKHUX IPOLIECCOB. B 3TOM pexuMe OCyIecTBIAETCA
3aKpeIUIeHUe 3HAaHUH O Ha3HAuY€HUM IPOM3BOJICTBEHHBIX YYaCTKOB U TEXHOJIOIMYECKOro 000-

pyaoBaHus (puc. 6).

O USTASNOVR - o X

yCTaHoBKa ycraHoBka
HCNOHUPOBAHWSA 3 nposisneHnsi

totopeaucra ¢oTtopesucta

Puc. 6. Bun pabouero skpana B pexume [1poxoa
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B pexxume [1poxoj yrpaBiieHHe OCYIIECTBIISIETCS CIIEAYIOIIAM 00pa3oMm:

» wmasuim W, CTpenka BBepx, kiaBumia 8 Ha muppoBoii KiaBuatype (IPH OTKIFOUCHHOM
pexxume NumLock) — yrpaBiisitoT nepemMenieHueM BIepest;

» xiasumm S, CTpernka BHM3, kinaBwuia 2 Ha HUpPOBOil Ki1aBuatype (MpH OTKIFOYEHHOM pe-
xume NumLock) — ynpaBiisiroT nepeMeiieHueM Haza;

» TepeMeIleHUe MBIIIM BJIEBO M BIPAaBO — OCYIIECTBISET MOBOPOT KaMepbl, W3MEHSs
HaIpaBJICHUE B3TJIs1a B COOTBETCTBYIOIIEM HAMPABICHUH;

» JleBasi WM TpaBasi KHOTIKA MbIid, Kiaasuiin [1poben u Enter — BocripousBosT neiicTBIE,
€CJIM OHO pa3pelleHo B JaHHBIA MOMEHT. Takasi BO3MOYKHOCTh IOSIBIISICTCS B MOMEHT I10-
najaHus B 30HY aKTUBHOCTH. [Ipu 3TOM MOSIBISIETCS MOJENb PYKH M BOCIIPOM3BOIUTCS
aHUMaIs;

» wiaBuim A u D — oCyIIecTBISIOT epeMeIeHUE BJICBO U BIIPABO COOTBETCTBEHHO;

» wiaBum CTpenka Bneso, 4 Ha uudpoBoll KiaBuatype (MPH OTKIFOYCHHOM PEKHME
NumLock) — yrpaBiisitoT mOBOPOTOM HaJeBO.

» knauinun CTpenka Bnpaso, 6 Ha 1udpoBoi KiaBuartype (IMPH OTKIIFOUYCHHOM PEKUME
NumLock) — yrpaBiisitoT moOBOPOTOM HAIpaso.

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

» coueranue kiaasuin Cirl+R ocyriecTBiseT nepes3amnyck pexuma mporpaMMbl.

J5ist BXOa B UMCTHIE KOMHATBI, HEOOXOJMMO «IIE€PEOJEThCS» B CIIEIMATBHBIA KOCTIOM. J[yist
3TOro HEOOXOAUMO MOJOWTH K cTeiuiaxy. [Ipu mosBIeHUM «pyKu» ClEelyeT HaBECTU €€ 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 IOJB30BaTC/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 ONEPALMIO: MOJONTH K MYCTOMY CTEll-

JaXKYy U «CHATH» KOCTIOM. [lociie 3Toro MokHO HakaTh KHOIKY 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 MPOM3BOJILHOMY MaplIpyTy C BO3MOYKHOCTBIO IIPOCMOTpA Ha CIIELUAIbHBIX
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 3JIEMEHTOB U onepanuil. TpaeKTopus TEXHOIOTHU-
YEeCKOro Mapupyra 0003HaYeHa MapKEepHBIMU 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 pexunme M3yyeHne MoxKeT OCYIECTBISITHCS B MPOU3BOJIBHOM MOPSIKE. YTIpaBiie-
HHE MPOrPaMMOI OCYILECTBIISETCS aHAJIOruUHO pexxumy 06xof.

B MoMeHT nomagaHus B 30HY aKTMBHOCTU IOSIBJISETCS BO3MOKHOCTh HMHTEPAKTUBHOTO
HAXaTUS KHOMOK «pyKoit». JJis 3TOro HEeoOXOIWMO WHICTKHYTh JICBOW WM MPABOH KHOIKOMN

mbImu (puc. 10).

NOBTOP

3AMNYCK

Puc. 10. MnTepakTusHOE yrpasienre KHOMKAMH «PyKO»

KHnomka 3anyck — ocyImecTBisieT IeMOHCTPALMIO aHUMAI[HOHHOTO POJIMKA O TEXHOJIOTUYe-
CKUX OIEepalMsAX U YCTPOMCTBAX Ha CHEIHMAIbHOM JKpaHe, a TaKXkKe JEMOHCTPALUI0 TEXHOJIOIU-
YECKHX YCTAaHOBOK 0€3 KOPITYCOB C JIeTallu3alueil 1 aHMMaIeil OCHOBHBIX JIEMEHTOB U OIepa-
uii (puc. 11). Bocripon3sBenenne opraHn3oBaHo HUKIMYHO. [10BTOP - 3aImycKaeT aHMMAaIUIo CHa-

qaja.

18



© usTasNOVR - o X

NPOLIECC Ne2

SKCNOHMPOBAHWUE ®OTOPEIVCTA

Puc. 11. JleMoHCTpaIisi aHUMAIIMOHHOTO POJIMKA U YCTAHOBKH 0€3 KopIyca

Knomnka CTON — mpepbIBaeT Mpolece aHUMAaIMU U MEPEBOIUT 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 MOCIIeI0BaTeIbHO, KACCEThI 3arpyXaroTcs B HEOOX0IMMBbIE 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: KacCeTbhl JOJDKHBI OBbITh NEPEHECEHbl CO CTOJIMKA WM U3 Mpeablaylien
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 PEXHMY

A3yyeHue.
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Puc. 12, 3arpy3ka kacceT ¢ IIaCTHHAMU B pabO4yl0 30HY YCTaHOBKH

[Tocne 3arpy3ku kacceT B pabo4yl0 30HY yCTaHOBKH, OOYYAIOIIUKCS JOJDKCH 3aIyCTHUTh
YCTaHOBKY Ha)kKaTHEM COOTBETCTBYIOIIEH KHOIIKH Ha CTeH[e. B ciydae, eciiu Bce cienaHo BEpHO
— 3BYYUT CHUTHAJI BBICOKOH TOHAJBHOCTH, 3arOpaeTcsi 3€JCHBI CUTHAJI W YCTAaHOBKA HAauMHACT
paboTy B aBTOMAaTH4eCKOM pexumMe. B ciaydae omuOKy — 3By4UT CUTHAI HU3KOW TOHAIBHOCTH U
3aropaercsi KpacHblii curHan (puc. 13). OOyd4aromuiicst TOJKEH MOHATh B Y€M 3aKII0YaeTCs
omunOKa 1 UCTIpaBUTh ee. KacceThl He 00sA3aTeIhbHO YCTaHABIUBATE TOYHO, IIPH 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 PEXHME H00aBISICTCS CYCTUYUK 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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