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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Henssmu ocBoeHMsT qUCHMIUIMHBL «DHU3MKa U TEXHOIOTHSI MUKPO3JIEKTPOMEXaHUUECKHUX
CUCTEM» SIBJISIETCSI M3yU€HUE MPUHLHUIOB pPabOThl, OCHOBHBIX KOHCTPYKLIMHA W TEXHOJIOTUU
U3TOTOBIICHUST MHKpOdJeKTpoMexanudeckux cucteM (MOMC), a Ttaxke (opMupoBaHue Yy
00yyJaronuxcst 3HaHUKM 00 UX MPUMEHECHHH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Jucuunnuna «®dusuka u TEXHOJOTUSI MUKPOIJIEKTPOMEXAHUYECKUX CHCTEM» OTHOCHUTCS
K 4YacTd oOpa30oBaTeIbHON NpOrpaMmbl, (GOPMHPYEMOH Yy4YaCTHHKaAMH 0O0pa30oBaTeIbHBIX
OTHONICHUH, U SBJISIETCS JUCIUILTHHON MO BBIOOPY.

Jlis ocBOeHUS! NAHHOW MHUCUMIUIMHOM CTYAEHTHI JOJKHBI 3HAThb OCHOBBI MEXaHUKH,
AIIEKTPUYECTBA, MOJICKYJSPHONH (UMK M ONTHKH, MMETh MPEACTaBIEHHE OO0 OCHOBHBIX
HNOHATUSIX  (PU3MKKM  KOHJCHCHUPOBAaHHOTO COCTOSIHMSI M MHUKPOAIJIEKTPOHUKH, BIAJETh
MaTEeMATHYECKUM allllapaToM BEKTOPHOTO W TEH30PHOTO aHalu3a, JIMHEWHOH anreOphl, yMeTh
pelath OCHOBHBIE TUIIBI TU(dQepeHIIaTbHBIX YpaBHEHUH.

[Tonyuennsie B kypce «®PuU3MKAa M TEXHOJOTHS MHUKPOSJIEKTPOMEXAHUYECKUX CHUCTEM»
3HAHUSA HEOOXOIUMBI U WU3YUYEHHS IMOCIEIYIOMUX NPOQUIbHBIX TUCHUIUIMH, a TaKXke s
MPOJOIHKCHHSI O0YUCHHSI B MATCTPAType 1O HAIIPABICHUIO DIEKTPOHUKA U HAHODJICKTPOHUKA.

3. [lnanupyemble  pe3yabTaTbl  00y4eHMs 1O  JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX 3IEMEHTOB
kommnereHmii B coorsercTBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus cleayomux 3HaHHUH,
YMEHUH, HaBBIKOB U (UJIM) OIBITA AEATEIbHOCTH!

dopmupyemasn NHaukaTop 1ocTHKEHNSs Ilepevyenn
KOMIIeTeHIAS KOMIIeTeHIIM U IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl
(k01 u (OpMYJIMPOBKA) (xox u GopmMyJIMPOBKA)

Oo6menpodgeccuoHAILHbIE KOMIIETEHIIUT

NK-1 3HaTh: ;

- IPUHOUIIBI PAaO0OTHI PA3JINYHBIX
Crioco0eH CTpOuTh DHIILIHTIB! P p
o MHKPOSJICKTPOMEXaHNYCCKUX CUCTEM
npocTeiIme .
p (MDMO);

busuueckue u - KOHCTPYKTUBHBIE OCOOEHHOCTH M CIIOCOObI

MaTeMaTU4CCKue WJI_TK-1.1 usrorosieHuss MOMC.
MOJIENIM IPHOOPOB -
CXGHM yCTgoﬁCEB I/I’ YMECT CTPOHTS y
5 METhb:
U3UYECKHE U
YCTaHOBOK ¢ - BOCIIPOM3BOJIUTH KIIOYEBBIE (PU3HIECKHE

OJICKTPOHHUKHU U MaTeMaTHICeCKIC MONCIH IIPUHIMAIIBI, JICKAIITNE B OCHOBC pa60TI>I
MPOIIECCOB, TPUOOPOB, MOAMC:
b

HAHORJIEKTPOHUKHU GIIOKOB B OB14CTI
pasIMYHOTO IR, - OIPEENATH KOPPEKTHOCTD HCIIONb30BAHNA
(Y HKIHOHATBHOTO p TEX WJIN UHBIX QH3HYECKIX MpeANONOKEHHU,
HAHOJ3JIEKTPOHUKHU MPUMEHAEMBIX TIPYA TOCTPOSHUH MOJIETIeH
Ha3HAYECHU, a TAKKE
MOMC.
HCIIOJIb30BATh
CTaHIapTHBIE
NpOorpaMMHEIE

CpEeICTBA MX




KOMITBIOTCPHOI'O
MOACIIUPOBAHUA

N _IK-1.2
O0amaeT HaBbIKAMU
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

YMmeTh:

- paboTraTh CO CTAaHJIAPTHBIMU
MPOrPAMMHBIMHU CPEICTBAMU
KOMITBFOTEPHOT'O MOJETTUPOBAHUS;

- CTPOUTH ABYX- U TPEXMCPHLIC MOACIIN
MBMC.

Buagers HaBBIKAMM:

- co3ganus reometpun MOMC B
rpad@HUYeCKUX peIaKTopax, BXOISIINX B
COCTaB CPEJICTB KOMIIBIOTEPHOT'O
MOJEIUPOBAHUS;

- pa30MCHHS TEOMETPUN Ha KOHCYHBIC
2JIEMEHTHI;

- 3aJJaHHS CBOMCTB Mart€puaia, IOCTaHOBKHU

TPAHUYHBIX YCIOBUN U OMMCAHUS BHEIIHUX
BO3JICUCTBUM Ha CTPYKTYPHBIC 3JIEMEHTHI
MDOMC,;

- HaXOXKJICHUS JehOPMAIHH CTPYKTYPHBIX
s5meMeHTOoB MOMC 1 MeXaHHYEeCKHX

HanpspKEHUM B HUX T0J] ICMCTBUEM BHEUTHUX

CHUIIL.




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI

OO61mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIISAET 2 3a4ETHBIX SUHUII, 72 aKaJl. 4acoB.

Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, ®opMBI TeKyLIETro
n/n JHCIHUTIAHBI, BKJIIOYASl CAMOCTOSITE/ILHYIO | KOHTPOJISI yCIIeBaeMOCTH
HX coliepiKaHue padoTy CTYIAEHTOB,
H UX TPYI0€MKOCTh ®opma NPOMEKYTOIHOM
o (B akaJeMHU4eCKHX Yacax) aTTecTAlMU
§ KontakTHas padora (no cemecmpam)
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3amaaus mys
1 [BBenenue 7| 2 g -
CaMOCTOSITeITLHON pabOTHI
6 mom uucne ¢ 30 u J]OT
) CeHcopsI Ha OCHOBE 7 ) 3 3amanus mys
MUKPOKaHTHJICBEPBOB CaMOCTOSITeITLHON pabOTHI
OHnaiin Kypc
«Dusuxa u mexHonio2us
6 mom uucne ¢ 30 u JJOT
MUKPO3IEKMPOMEXaHuye
CKUX CUCIEM»
3 MukpoMexaHu4ecKue 7 3 3 3agaHus A
aKCeJIePOMETPHI CaMOCTOSITeIbHON PabOThI
OHnaiin Kypc
«Duzuxa u mexnoaocus
6 mom uucne ¢ 20 u J[OT
MUKpO3IeKmpomexanuye
CKUX CUCTEM»
4 MukpoMexaHHYECKUE 7 3 3 3amaHus s
THPOCKOIIBI CaMOCTOSITeIbHON PabOThI
OHnaiin Kypc
«Dusuxa u mexHonio2us
6 mom uucne ¢ 30 u JJOT
MUKPO3IEKMPOMEXaHuye
CKUX CUCTNEM»
3aganus ass
5 |/laT4MKH JaBIICHUS 7 2 3 5 HU
CaMOCTOSITeIILHON pabOTHI
OHnaiin Kypc
«Duzuxa u mexnoaocus
6 mom uucne ¢ 30 u JJOT
MUKpO3IeKmpomexanuye
CKUX CUCEM»
3amanus s
6 |COoprukn dHEPTUN 7 2 2 g -
CaMOCTOSITeITLHON pabOTHhI
OHnaiin Kypc
«Duzuxa u mexHoaocus
6 mom uucne ¢ 20 u J[OT
MUKpO3IeKmpomexanuye
CKUX CUCEM»
3amanus s
7 IMOMC-nepekmoyatenu 7 3 3 g -
CaMOCTOSITEIbHON PabOThI




OHnatin Kypc
«Duszuka u mexHono2us

6 mom uucne ¢ 30 u J[OT 2
MUKPO3IEKMPOMEXaHuye
CKUX cucmemy»
3103 1,7 3auer
Hroro 3a 7 cemecTp 17 | 17 3 03] 347
72 yaca

6 mom uuciae ¢ 30 u ;10T 1 18

HUTOI'o 17 | 17 3 103 34,7
6 mom uucie ¢ 30 u /10T 3 2

Ipumeuanue: oovem (8 uacax) camocmosmenvpHol pabomvl 6 pAMKAxX YCMAHOBIEHHO20 OAHHOU
PII]] xonuuwecmea uacos, evinoausemoui cmyoewmom c¢ npumeneruem S0 u JJOT (8 DVK
«Du3uxa u mexrHono2us Mukpodiekmpomexarnuyeckux cucmem» ¢ LMS Moodle), onpeodensemcs
KaXfCObIM CMYOeHMO8 8 3d8UCUMOCTIU OM YPOBHA €20 NOO20MOBKU U CNOCOO08 GbINOIHEHUs
0anHo20 8uda pabom.

Coneprxkanue pa3iesioB AUCITUTITHHBI:

1. BBenenue.

1.1. Mukposnektpomexanuueckue cucteMbl (MOMC): obiiee onrcanne 1 0COOEHHOCTH.
1.2. Uctopus pazsutuss MOMC, nuHaMuKa phIHKA, OCHOBHBIE Mpou3Boautean MOMC.
1.3. Knaccugukamus MOMC, o6nacTi mpuMeHEHHS.

1.4. ba3zoBbie TexHOIOTHHU U MaTepuaibl st MOMC.

2. CeHcOpbI HA OCHOBE MUKPOKAHTUJIEBEPBOB.

2.1. KanTtunesep kak npocreiimas ctpykrypa MOMC, MeTo1bl €ro U3roTOBJIEHUS U CBOMCTBA.
2.2. lTpuHIuniel pabOTHl CEHCOpa Ha OCHOBE KaHTHWJIEBEpA: CTATUUYCCKUM, JUHAMHUYECKUA W
TEIJIOBOM PEKUMBI.

2.3. Metonpl  perucTpanuu  W3ruba  KaHTWUJIEBEpa:  ONTUYECKHH, IhE30PE3UCTHBHBIM,
[IbE302JICKTPUYECKHM.

2.4. Uctopust pa3BUTHSI CEHCOPOB HAa OCHOBE MHUKpOKaHTHIEeBepoB. OOacTH TpPUMEHEHUS
ceHcopoB. [Iprumepbl KOMMEpPUECKH TOCTYITHBIX U3IEIINN.

3. MukpoMexaHHYeCKHe aKCeJIepoOMeTphlI.

3.1. llpuamun padoter MOMC-akcenepomerpa. CpaBHEHHE C TPAAUIIMOHHBIM HMCIIOJHEHUEM.
YpaBHEHHE IBUKECHHSI HHEPLIUOHHON MacCCHI.

3.2. Buabl moiBecoB MHEPIIMOHHOW MacChl: MapajuieabHbIN, KpeCTO0Opa3HbIi, ['-00pa3HEbIii.

3.3. EMKOCTHOW ME€TOJ perucTpanyy MepeMelleHnss HHEPIIMOHHOM Macchl: IPUHLIMI JEHCTBUS,
TUMBI KOHCTPYKUM. OAHO-, IBYX- U TPEXOCEBOU aKCEIEPOMETP.

3.4. IIpe30pe3nuCTUBHBIN METOJT PETUCTPALIMHU IIEPEMEIICHNS HHEPLIMOHHOM MacChI.

3.5. TeroBoit akcenepoMeTp, 0OCOOEHHOCTH €T0 KOHCTPYKITUU U pabovre XapaKTePUCTUKH.

3.6. Uctopus pazsutuss MOMC-akcenepomerpoB. O0acTu MpUMEHEHHS.

4. MukpoMexaHUYeCKHe THPOCKOMNbI.

4.1. Ipunuun pabotsl BuOpanmoHHoro MOMC-rupockona. CpaBHEHHE C TPaJAULUOHHBIM
VCIIOJIHEHUEM. Y paBHEHUE IBMKEHUSI HHEPIIUOHHOW MaCChI.

4.2. Buasl TOIBECOB HMHEPIMOHHONW Macchl: [-o0pas3Hblid, cnapeHHblid [-00pasHbrii, ¢
MPOMENKYTOYHON pAMKOM.

4.3. EMKOCTHOH METOJ pErncTpaluy NepeMenieH!s] THEPLIMOHHON MacChl.

4.4, TupoCKOII ¢ TPOMEKYTOUHON PAMKOM: THUITBI KOHCTPYKITUI U OCOOCHHOCTH.



4.5. TexHONOTHS M3TOTOBICHHS TUPOCKOTA.
4.6. Uctopus pazsutist MOMC-rupockonoB. O0nacTi MprUMeHEHHS.

5. JlaTuyMKu 1aBJIeHUS.

5.1. llpuamun  paboThl gaTyWka naaBiieHWss Ha ocHoBe TexHonorun MOMC. CpaBHeHme cC
TPAAUITUOHHLIM HCITIOJTHCHUCM.

5.2. MemOpaHa Kak 4yBCTBUTEJIbHBIC JIEMEHT JaTYMKa JaBJIeHHUs. Tumbsl MeMOpaH, ypaBHEHHUE
JBHKCHUS.

5.3. [Ibe30pe3uCTUBHBIA METOJ] pPEerUCTpanuu u3ruda mMemOpaHbl. TEXHOJIOTHS HM3TOTOBJICHUS
MMbC30PC3UCTUBHLIX NATYUKOB NABJICHUS.

5.4. EMKocTHOW MeTon peructpanuu u3ruba memOpanpl. CpaBHEHHE C IMbE30PE3UCTUBHBIM
METOJIOM.

5.5. Uctopus pazsutust MOMC-narunkoB nasienns. O0JacTu MpUMEHEHUS.

6. COOpIIMKH SHEPrUM.
6.1. MOMC-yctpoiicTBa Ut cOOpa YHEPTUN MEXaHHMUECKUX KosieOaHui. [IpuHINTIBI pabOTHI.

6.2. [IpeobpazoBanue SHEpPruu MEXaHUYECKHUX KoJieOaHu M B AJIEKTPUYECTBO:
AJIEKTPOMATrHUTHBIN, 3JIEKTPOCTATUYECKUN U NTbE303IEKTPUIECKUN METOBIL.
6.3. [Ibe3031eKTpUYECKUIA cOOpITUK SHEPIUU. Turnbl KOHCTPYKIHUH, OCHOBHbIE

IIbE30IEKTPUUECKUE MATEPHUAIIBI.
6.4. TexHoMOTUsI U3TOTOBJICHUS COOPIIIMKOB YHEPTHUH.
6.5. KomMmepuecku 10CTynHbIe COOPIINKY YHEPTUU U UX IPHUMEHEHHE.

7. MOMC-nepekawo4yaTenn.

7.1.  MOMC-nepexinoyaTeab B CPaBHEHUH C KIACCUYECKUM  AJEKTPOMArHUTHBIM U
NOJIyIPOBOIHUKOBBIM IepekitoyareneM. Ero npeumyniecTsa 1 HEAOCTaTKH.

7.2. lpuamuner padotet MOMC-niepexiouaTens: 3JeKTPOMarHUTHBIM, MbE303JIEKTPUUCCKUN,
TEPMUYECKUNA M 3NeKTpocTaTHueckuil. CpaBHeHHE pabOuMX XapaKTEPHCTUK IepeKiIrouaTesnei
Pa3IUYHBIX TUIIOB.

7.3. Ilepexntoyarens ¢ ANEKTPOCTATUUECKUM YIIPABICHUEM. Y paBHEHHUE JIBUKEHUS MOJABHIKHOTO
3JIEKTPOAa, HAPsDKEHUE cpabdaThIBaHUA.

7.4. AHanu3 KOHCTPYKLMH KOMMepuecku nocTynmHblx MOMC-nepekntouareneil. TexHomorus
U3TOTOBJICHHUS.

7.5. Ucropus pazsutus MOMC-nepekitoyareneid. O01acT NpUMEHEHUS.

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIUHM IJIEKTPOHHOI0 O0OyYeHUS H
AUCTAHIIMOHHBIE O00pa3oBaTe/ibHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHHUIJIMHE

B nporecce o0y4eHus HCIIONIB3YIOTCS CIEAYIOINE 00pa30BaTEIbHBIC TEXHOJIOTHH:

BBoanasi Jiekums — 1aeT TIEpBOE IEJIOCTHOE MPEACTaBICHUE O JUCLHUIUIMHE |
OPUEHTHPYET CTYJICHTa B CHUCTEME W3Y4YEHHUs NaHHOW MUCHUTUIMHBI. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHUECM U 3aJavaMu Kypca, c€ro pOJII:IO U MECTOM B CHCTEMC y‘-I€6HBIX JOUCLIUIIJIMH U B
cHUCTEeMe TIOATOTOBKHM B IienoM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOPHS Pa3BUTHS HAyKW W
HpaKTI/IKI/I, JOCTHUIXCHHUA B 3T0ﬁ C(bepe, HNMCHA U3BCCTHBIX yquHx, n3Jj1araroTcsda HepCHeKTI/IBHIale
HampaBjieHUsA uccilenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS ~ METOAUYECKHE U
OpI‘aHI/IBaL[I/IOHHBIe OCO6CHHOCTI/I paGOTBI B paMKax HaHHOﬁ JUCHUIIIIMHBI, a TaKXE OaCTCsa
aHaJIN3 PEKOMEHIyeMO y4eOHO-METOIMYECKOU JTUTEPATYPHI.

AxkageMuyecKasi JJeKIUs ¢ JJeMeHTAMH JeKIMH-0eceabl — II0CICI0BaTCIbHOS
W3JI0KEHUE MaTepuaia, OCYIIECTBIsIEeMOEe MPEUMYIIIECTBEHHO B BHJIE MOHOJIOTA TIPETO/IaBaTelIsl.
DNEeMEeHTHl JIEKIIMU-0ece bl O00eCNeunBal0T KOHTAKT MPENoJaBaresi ¢ ayAuTOpHEH, 4YTO



MO3BOJIIET TPUBJIEKATh BHUMAaHUE CTYACHTOB K HauOoyiee BaKHBIM TEeMaM JUCLMILIUHBL,
AKTUBHO BOBJIEKAaTh MX B Y4YeOHBIH MpoIecC, KOHTPOJIUPOBATH TEMIT M3JIOKECHHUS Y4eOHOTO
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €r0 BOCIIPUSTHS.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB I10 3aKPEIJICHUIO MOTYYSHHBIX Ha JEKI[UN 3HAHUI.

3aeiicCTBOBaHBI:

— pelleHue 3a/1ay;

— KOJUIEKTUBHAS! MBICIUTENbHAS AEITEIbHOCTD, B T.4. MO3TOBOM ITYPM;

— aHAJIN3 KOHKPETHBIX CUTYaLlUM.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (GOPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  CTyJAeHTOB. Ha KOHCymbTanusx 1O Mpockde CTYACHTOB
paccmarpuBaloTcs HauOosiee CIOYKHBIE MOMEHTBHI MPU OCBOCHMM Marepuallia TUCIUILIUHBI,
MpernojiaBaresib OTBEYAaeT Ha BOMPOCHI CTYAEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITEIIbHOU PaOOTHI.

B npornecce o0yueHus: UCMONB3YIOTCS CIAEAYIONIME TEXHOIOTHH 3JIEKTPOHHOTO 00y4YeHHUSI
U JUCTAaHIIUMOHHBIC O6p&30BaTCHLHBI€ TEXHOJIOTHH:

DJIeKTPOHHBIH yueOHbIi KYypc «Duzuka U TeXHOJIOTHSI
MHKPO3JIeKTpoMexaHnyecknx cucrem» B LMS DuiekTponnblii yausepcuter Moodle Spl'Y,
B KOTOPOM:

- MNpEACTAaBJICHBI MaTCpHUAJIbI JICKLII/Iﬁ 10 OTACIBHBIM TEMAaM JUCHUIIINHBI,
- TpelICTaBieHbl 3aJaHMsl JUIsI CaMOCTOSITENBHOM paboThl 00ydYaromMXcs IO TeMaM

JUCIIUIIINHEIL,

- TIpelICTaBleH CIHCOK Yy4eOHOHl JuTepaTrypbl, pPEeKOMEHIYeMOHl i  OCBOCHHUS

JUCHUITIINHBI,

- mocpeactBoM (QopymMa  OCYHIECTBISETCS CHHXpPOHHOe W (WIM) aCHHXPOHHOE

BSaHMOI[CﬁCTBﬂe MCKOY O6y‘IaIOH_II/IMI/IC$I U TIpernoaaBaTrcicM B paMKaxX H3YUYCHUA

JUCLUTIIINHBI.

6. IlepevyeHb JUIEH3MOHHOTO W (WJIM) CBOOOJAHO PACIPOCTPAHSIEMOr0 NPOrPpaMMHOIO
obecreyeHusl, MCMOJIb3YeMOI0 MNPH OCYIIECTBIEHHH OOPa30BaTeJILHOIO Tpolecca Mo
AUCHUIJIHHE

B mpomecce ocymiectBieHus — 00pa30BaTENBFHOTO — Tpolecca IO TUCIHIUINHE
UCTIOJNIB3YIOTCS:

IUTSL TIPOBEICHUS MPAKTHUYECKUX 3aHSATHIA U CAMOCTOSTEITLHON paOOTHI CTYICHTOB:

- YHHBEpCalibHasi MPOrpaMMHasi CHCTeMa KOHEYHO-3JIEMEHTHOTO aHanu3a Ansys Student
(cBOOOIHO pacmipocTpaHsiemMast);

st OPMHUPOBAHUS MATEPHAJIOB Uil TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHHUS
POMEXYTOUHOM aTTeCTaluy, s POPMUPOBAHUS METOJUYECKUX MAaTEPUAIIOB 110 TUCIUILIMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPOPEeCcCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX IPH OCYIECTBJICHHH 00pa30BaTeIbHOI0 NMpouecca 1o
JUCHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JUCHUILUIMHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHas ~ OubnamoreuHo-uHpopmaunonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php



8. IlepeyeHr OCHOBHOII W  JONOJHUTENbHOHW Yy4eOHOl  JHTepaTypbl, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH «HMHTepHeT» (NIpPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX /IS OCBOCHHS M CIMIIIMHBI

a) OCHOBHasI JIUTepaTypa

1. PacniorioB B. fI. Mukpomexanndeckue npubopsl: yueOHoe mocodue. - M.:
Mammunoctpoenue, 2007.

2. I'yptoB B. A., bensieB M. A., bakmeeBa A.I'. MUKpPORIEKTPOMEXaHUYECKUE CUCTEMBI:
VYue6. mocodue. — IlerpozaBoack: U3-so Ilerpl'Y, 2016.

3. Kanunkuna M.E., ITupoxxuukosa O.U., Tkanuu B.JI., Komaposa A.B.,
MukposiiekTpoMexannueckue cuctemsl U gatuuku — CI16: Yausepcurer UTMO, 2020.

4. Bapanaun B., Bunoii K., J[)xoze K. B MOMC u ux npumenenue. - M.: Texaocdepa,
2004.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

1. B.A. Ilponun, JI.B. XKurnosckas, B.A. [IBeTkoB, BBenenue B pacueTHyto miathopmy
Ansys Workbench: Jlaboparopasie padotsl. Yacts 1 — CI16: YauBepcurer U'TMO, 2019.

2. BunokypoB A.A., ApcentseB A.B., [InoTtHukoBa E.}FO. MeTtoanueckue ykazaHus K
BBITIOJTHEHHIO JIA0OPATOPHBIX paboT 1o quciuiuinHe « OCHOBBI MOJICTHUPOBAHUS U
onTuMu3anun» — BopoHnex: BopoHeKCKHUI TOCYTapCTBEHHBIN TEXHUYECKUN yHUBEpCcUTET, 2017.

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, HeoOXoAuMasi /Il OCYLeCTBJICHUS 00pa30BaTEJILHOIO
npouecca no JUCHUIINHE

MartepuanpHO-TeXHUUYECKass 06a3a, HeoOXoauMas sl OCYIIECTBIECHUSI 00pa30BaTEIHLHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:

- yueOHBIC ayTUTOPUU IJIs1 IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- yueOHbBIC ayIUTOPUH JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yueOHBIC ayIUTOPUU JJIsI TPOBEICHUS TPYIIOBLIX U HHIWBUYyIbHBIX KOHCYJIbTAIIHIA,

- yueOHBIE ayAMTOPUM [UISl TPOBEACHMSI TEKYILIETOo KOHTPOJSI M MPOMEXYTOUHOU
aTTecTalluu;

- IOMEIIEHUS ISl CAMOCTOSTEIbHON paboThI;

- IOMEMICHUs JUIS XpaHEHUs U TNPOPUIAKTHUECKOTO OOCIYKHBAaHUS TEXHUYECKUX
CpencTB O0y4YeHHS.

[TomemeHust i1 CaMOCTOSATENBHON PAOOTHl O0YUYAIOUTUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOUEHUs: K ceTu «VMHTepHeT» M obecrneueHUEM AOCTyma K
3IIEKTPOHHOHN MH(pOpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

ABTOD:

JorneHT 6a30Boit kadenpbl
HAHOTEXHOJIOTHH B DIICKTPOHUKE,
K.().-M.H. 1.B. YBapoB

Q0NIHCHOCTD, YUEeHAsl CINeNneHb noonuce U.0. Damunus



IMpuiaoxenne Ne 1 k padoyeil nporpamMMme QM CHUATIIAHBI
«®u3nKa U TEXHOJOTHA MHUKPOIJIEKTPOMEXaAHHYECKHX CHCTEM»

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBEAeHNS TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIlUM CTY/AE€HTOB
o JUCIHHUTIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3ananue nmo teMe Ne 2 «CeHCOpbl HA 0CHOBE MUKPOKAHTHJIEBEPBOB»
Pacyer cOOCTBEHHBIX YACTOT KAHTWJIEBepa

Llenbto 3amaHust SBISETCS OCBOGHHE MOCITUPOBAHHUS MHKPODJIEKTPOMEXaHUUYECKUX
cucreM (MOMC) B yHHBEpCAJbHOW MPOTPAMMHOW CHCTEME KOHEYHO-3JIEMEHTHOTO aHajau3a
Ansys Student. OcBoenue BbIONMHSETCS Ha TpuMmepe mnpocreitmeii MOMC-cTpyKTypbl —
KkaHTuseBepa. [lopsaok BbIOTHEHUS 3aJaHUs:

1. Co3nmaTe HOBBIN MPOEKT, N00aBUTH BUJ aHanu3a Modal, BeIMOTHSIONMI pacder
KOJIe0aTEIbHBIX MO,

2. B pasnene Engineering Data coznmate matepuan Silicon (kpemHmii). 3a1aTh CBOWCTBA
MaTepuana: miotHocTs 2330 kr/m°, moayns FOura 170 I'Tla, kosdduuument Ilyaccona 0,22.
Taxke MOKHO MMIOPTUPOBATH MaTepual M3 paHee CO3/JAaHHOW OMOIMOTEKH, HaXoAsAUIeWcs B
pasznene Engineering Data Sources.

3. B pa3gene Geometry co3narh reoMeTpHio KantuieBepa. KantuneBep umeer popmy
NPAMOYToJBHOTO mapamnenenunena pasmepamu 100x10x1 mm>. J[ns cosmaHus TreoMeTpHH
UCIIOJIb30BaTh YepTEXKHbIN Moynb Space Claim.

4. Iepeiitu k stamy Model. Bo Bkiagke Materials BEIOpaTh paHee co3JaHHBIN MaTeprail
Silicon ¥ MPUCBOUTH ITOT MaTepua BceMy 00beMy KaHTHIIEBEpa.

5. Pa3bute Momens Ha KOHEUHBbIE 3JieMeHTHI. /[ aToro B pasaene Sizing yCTaHOBHTH
3HayeHue mnapamerpa Resolution (kadecTBo), paBHOE 6, W CreHepUpOBaTh CETKy. Pesynbrar
JOJIKEH BBITTIAETh TaK, KaK IOKa3aHo Ha puc. 1.
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Puc. 1. Pa3Ouenne kanTuieBepa Ha KOHEUYHBIE DJIEMEHTBI.



6. 3adukcupoBaTh OOMH KOHEI| KaHTHIeBepa. s 3Toro Bo Bkiagke Modal nmoGaButh
nyHKT Fixed Supports u BeienuTh TpeOyeMblii KOHEII.

7. Homyuuts opMy nepBoii (OCHOBHOI) KojebaTenbHOW MO/IbI KaHTHIIeBepa. [l aToro
BO BKJagke Solution mo6aButh myHKT Total Deformation n HaxaTs knaBumry Solve. 3amycTuTh
aHUMAIIUIO TIpoIiecca KoJaeOaHu.

8. PaccumraTh KonebarenbHbie MOMBI Oosiee BBICOKOTO mopsaka. Jjis aToro B paszjaerne
Total Deformation no6asuts nyHkT Create Results At All Sets. 3arem HaxaTh npaBoif KHOIIKOU
MbIIH Ha paszaen Solution u BeiOpaTh Evaluate All Results. [Tomyunts crincok pe3yabTaToB s
IIECTH MOJI, CM. PUC. 2. 3ayCTUTh aHUMALIMIO JJISl 3TUX MO/, OLICHUTh POpMy KoJieOaHuii.
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Puc. 2. M300paxkenue mecToil KoyiedaTeIbHOM MOl KaHTHJIEBEpA.

9. PaccunmraTh COOCTBEHHBIC YaCTOThI KOJICOATENBHBIX MO/, COOTBETCTBYIOIIMX
U3TUOHBIM KOJIEOAHUSM, UCIIONIB3YS CIIEIYIOIIee BRIPAKEHUE:
poBL) ¢ [E )
! 4r I*\3p’
rae L v ¢t — AnuHA ¥ TONIIMHA KaHTWIeBepa, £ u p — moayns KOHra v mioTHOCTh MaTepuaa.
3Havenne K03 dunmrenHTa f,L 3aBUCUT OT MOPsIIKA MOJIBI 71 M yKa3aHO Ha puc. 3.

1: B.L=1,875

2: Bl =4,694

3. Bal =7,855 /

N

4: B.L=10,996

Puc. 3. Cob6cTBeHHBIE MOIBI, COOTBETCBYIOIINE U3TMOHBIM KOJICOAHUSAM, U 3HAYCHUS

koaurmenta fS,L.



10. CpaBHUTH pe3ynbTaThl PAacUETOB C COOCTBEHHBIMH YaCTOTaMH, IOJTYYEHHBIMH B
nporpamme Ansys Student. OLIeHUTh pacXOKIACHUE U CeNaTh COOTBETCTBYIOIINE BHIBOJIBI.

11. CoctaBUTh OTYET, COJEpPXN ALIMWA MOPSIOK BBINOJHEHHUS 3aJaHHs, MPOBEICHHBIE
pacdeTsl ¥ TaOIUIBI ¢ JaHHBIMHU.

3ananue mo teme Ne 3 «MUKpoMexaHHM4YeCKHe aKCeJepoOMeTPbD)
IIpoexTupoBanune MIOMC-akcesiepomerpa

UysctBuTtenpHbIN dmmeMeHT (UD) MDOMC-akcenepomerpa CXeMaTHYHO H300pa)kKeH Ha
puc. 4. OH mpezacraBisieT coOOi COOpPKY U3 TpeX KPEMHHUEBBIX IUIACTHH: HEHTPAIbHON
wiactuHel ¢ MM, 3akperuieHHOW Ha THMOKMX TOJBEcaXx, M JABYX BHEUIHMX IUIACTUH C
METaJUIMYeCKUMHU 3eKTpogamu (puc. 4a). LleHTpanbHas miacTWHA UMeEET TONIMHY fn. UM
npu HAOJIOIEHUH CBEpXy MMeeT (opMy KBaapara co CTOPOHOH L, (puc. 16). OHa kpenutcs kK
HETOABIKHONW paMKe ¢ MOMOIIbI0 N GalloK MPSIMOYTOJIBHOTO CEUEHUs IJTMHOU Lp, MIMPUHOM
Wp M TOJIIMHOU #p. BHEMIHMI pa3mep kpuctaia coctaBisieT LypxLy. 1Ipu HyneBoM yCcKOpeHUH
BO3AYIIHBIA 3a30p Mexay MM u snekTpogaMu uMeeT BelMM4YuHY d. Pa3Mepbl KOHCTpYKLIUH
npezcTaBieHbl B Tabnuue 1. Marepuan KOHCTPYKLMH — KPEMHHMH IIOTHOCTBIO p, MOJIYyJIEM
IOnra E u xoapdunmentom Ilyaccona v.

ITopsoK BBINOJIHEHMS 3aJaHUSL:

1. Bpruncnauth ko3((UIMEHT YHOpyrocTd IOABECOB, 00ECIEUMBAIOUINMA TpeaeabHOoe
nepemeniearne UM nipu yCKOPEHHUH dpmayr. [IpenenbHbIM nepeMenieHueM cuutath Beauauny 0,9d.
HcxonHble JaHHBIE U1 PaCYETOB B3STh U3 TAOIUIIBI 2.

2. lTlomoOpaTh BeNMWYMHBI ¢, W Wp, oOOecTeumBaromye TpedyeMblii KodQuImeHT
ynpyroctu. Co0tojaTh COOTHOIIEHUE Wp > fp.

3. BINOIHUTE MOAETMPOBAHNE LIEHTPAIBHOM INIACTHUHBI METOAOM KOHEUHBIX HJIEMEHTOB
B mporpamme Ansys Student. Buemmnsst pamka 3aduxcupoBana. IlocTpouTh 3aBHCHMOCTB
nepememieHnss MMM M MakCUMaJbHOTO MEXaHMUYECKOTO HANpPsDKEHUS B KOHCTPYKLUH OT
yckopeHuss B auanazoHe 0... amex ¢ maroM 0,ldmex. CpaBHUTH HampsOKEHHE C IPENEIOM
IIPOYHOCTU MaTpHaa.

4. CocTaBUThH OTUET O BHIIIOJHEHUU 3aJjaHMsl, COAEPKALLMI oNMcaHne KOHCTpyKuuu YO ¢
yKa3zaHHEM Pa3MepOB I10JIBECA, BBIMOJIHEHHBIE pacueThl, Ipa(UKH 1 TaOIHILBI C JaHHBIMHU.

Cl d ¢Wl7
_— ﬂ‘b N :
C i
2 ' Ly
— Lm Lh ‘

Si M SiO: [l Metal W
(a)

-—

(6)

Puc. 4. Cxemarnunoe nzobpaxenue U3: (a) momepeunoe ceuenue; (0) BUA EHTPATBHOM
TUTACTHHBI CBEPXY.



Ta6muma 1. Pasmepsr UD u cBoiicTBa Matepuara.

tm 380 MkM

Lm 1500 mxm
Ly 250 Mmxm
Ly 2400 MxM
p 2320 kr/m’
E 160 I'Tla
v 0,22

Tabnuma 2. MicxonHeie qaHHBIC K paboTe.

Bapuant No Amax, & d, MKM N Tumn moaBeca
1 100 1 4 KpPecTOOOpa3HbIi
2 100 1 4 napasuiebHbIN
3 100 1 8 KpecToOOpa3HbIi
4 200 1 8 napasuieIbHbIN
5 200 1 12 KpecTOOOpa3HbIi
6 200 2 12 napauIeIbHbIN
7 300 2 16 KpecTooOpa3HbIf
8 300 2 16 napauIeIbHbIN
9 300 2 20 KpecTooOpa3HbIf
10 400 2 20 napauIeIbHbIN

2. Cnincox BONPOCOB M (MJIM) 3a1aHUi /151 IPOBeIeHUsI POMEKYTOYHOM aTTecTANMU

JUisi TpOXOXAEHUS TMPOMEXKYTOYHOM aTTecTallid 10 JUCHUIUIMHE O00s3aTeIbHO
BBINIOJTHEHUE BCEX 3aJaHUM, NpeAiaraeMbIX CTYACHTaM B XOJ€ TNPAKTHYECKUX 3aHATHH |
CaMOCTOSITENIEHON Pa0OTHI.

Chnmcox 3agaHuil K 3a4eTy

1. 3aganue no Teme «CeHCOpbl HA OCHOBE MUKPOKAHTHIIEBEPBOBY
2. 3amanue no teMe «MUKpOMEXaHUYECKUE aKCEIEPOMETPHI»

3. 3amanue no teme « MUKpOMEXaHUYECKHE TUPOCKOIIBD»

4. 3aganue 1Mo Teme «JlaTunKu JaBICHUS

5. 3aganue no teme « COOpIINKH SHEPTUN

6. 3amanue o teme «MOMC-niepeKodaTeny

[Ipumepsl 3a1anuil NpeICTaBIEHBI B 1.1 HACTOSIIETO MPHUIIOKEHUSI.



Ha 3auere mposepsiercs chopmupoBanHocTh komriereHnnu [1K-1. 3aueT BhicTaBiseTcs
Ipu YyCJIOBHU BBIIIOJIHCHUA BCCX 3aﬂaHHﬁ. HpaBHna BBICTABJICHHUA OLCHKHU 3a 3aJaHuc

MMPEaACTAaBJIICHBI HHUXKE.

l'[paBmIa BBICTABJICHHUA OLICHKHU

IToxa3zaTenn

Ha «3aureno»

Ha «He 3auTeHo»

DopmMyIHPOBKA pelIaeMoi
poOJIeMBbI (npogepKa
cghopmuposannocmu I1K-1,
unouxamop HJ{ 1IK-1.1)

KonkpertHnas, yerkas, ¢

HCIIOJIb30BAHUEM TCPMUHOJIOTHN

MOMC

B ¢opmynupoBke npobiembl
JOTTYIICHBI OIITUOKH,
OTCYTCTBYET BJIaJICHUE
TEPMHHOJIOTUEH

[TocTpoenue monenu B
nporpamme Ansys Student
(nposepka
cpopmuposannocmu I1K-1,
unouxamopol /] TIK-1.1 u
Hjl 1IK-1.2)

KoppekTHo ykazaHa reomeTpust
MOZCIIN U TPAHUYHBIC YCIIOBUS.
ApryMEeHTHPOBaH BHIOOD

PasMEPOB KOHCYHBIX 3JICMCHTOB.

['eomeTpuyeckue pazmepbl
MOJIEJIN HE COBIA/IAIOT C
JTAHHBIMU 3aJJaHUsl, TPAaHUYHbBIE
YCIIOBUS yKa3aHbl HEBEPHO,
CETKa KOHEYHBIX JIEMEHTOB
BbIOpaHa MPOU3BOIBHO

Pe3ynbTarsl
MOJICTTUPOBAHUS

(nposepka
cpopmuposannocmu [1K-1,
unouxamop HJ] TIK-1.2)

Pe3ynbTaTsl MogenupoBaHus
MPEJICTaBJICHBI HATJISITHO U
UHTEPIPETUPOBAHBI BEPHO.
CryneHT BiajieeT pa3inyHbIMU
BUJIAMH aHAJIN3a PE3YyJIbTaTOB.

Pe3ynbTatsl npeacTaBieHsl U
MHTEPIPETUPOBAHBI HEBEPHO.
OTCyTCTBYET aHaIU3
pe3yabTaToB.

OTBeTHI HA CMBICIIOBBIE
BOIPOCHI

(nposepka
cghopmuposannocmu I1K-1,
unouxamopol M/ TIK-1.1 u
HJl 1IK-1.2)

Jlanbl pa3BEpHYTHIE,
KOPPEKTHBIE OTBETHI Ha BCE
BOIPOCHI, apryMeHTaIus
noruyHasi. CTy1eHT
JIEMOHCTPHUPYET 3HAHUE
npuHIUIIOB paboTet MOMC n
(bU3HYECKUX 3aKOHOB, JIEKAIIHX
B €€ OCHOBE.

OTBeTHI OTCYTCTBYIOT.
CTyneHT IEMOHCTPUPYET
HE3HAHHME NPUHIUIIOB paObOTHI
MOMC u puznveckux
3aKOHOB, JIEXKAIIIUX B €€
OCHOBE.




IMpuioxenne Ne 2 k padoyeid nporpaMme M CHUATIIAHbBI
«®u3nKa U TEXHOJOTHA MHUKPOIJIEKTPOMEXaAHHYECKHX CHCTEM»

MeTonnquKne YKazaHud QJIl CTYACHTOB 110 OCBOCHHIO TUCIHTUIIJIHHBI

OcHoBHOI (opMO# M3JIOXKEHUS Y4eOHOTO Marepuana 1o aucuumuimHe «Pduszmka u
TEXHOJIOTHSI MHUKPOAJIEKTPOMEXAHUUYECKUX CHUCTEM» SIBIISIOTCA JEKIMU. Marepuan JIeKuuid
npeacraBieH B OYK B LMS Moodle «®u3nka M TEXHOJIOTHUS MHUKPOIICKTPOMEXaHUUECKHUX
cuctem». [lo TemaM Jekuui TPeayCMOTPEHBI TPAKTUYECKUE 3aHATHUS, HA KOTOPBIX MPOUCXOIUT
3aKperyieHue JEKIIMOHHOT0 MaTepuasa MmyTeM MPUMEHEHUs €ro K KOHKPETHBIM 3a7adaM. Takxke
HA TPAKTHUUYECKUX 3aHATHUSX CTYACHTHI MPUOOPETAIOT HABBIKM KOMITBIOTEPHOTO MOJEITUPOBAHUS
MOSMC MeToa0M KOHEUHBIX 3JIEMEHTOB B ITporpamme Ansys Student.

JUnsi yCIemIHOrO OCBOEHHUS JUCLUUIUIMHBI OOJIBIIOE 3HAYEHHWE HMEET BBIOJHEHHE
OTIpEe/IeNIEHHOr0 KOJIMYECTBAa 3aJlaHuM, KaK B ayJUTOPHH, TaK U CAMOCTOATEIHHO B KauecTBE
JNOMaIIHuX 3anaHuid. Ilpumepsl 3amaHuii pa3OuparoTcs Ha MPAKTHUYECKUX 3aHATHSX, IPH
HEOOXOJUMOCTH N0 Hambojee TPYIHBIM TeMaM MPOBOJAATCS JOIMOJHUTENbHbIE KOHCYJIbTALIHUU.
OcHOBHas 1IeNb BBIMOJHEHUS 3aJaHUi — M3y4deHHe NpuHUUNoB padotsl MOMC u ocBoeHHe
KOMIIBIOTEPHOI'O0 MOJEIUPOBAHMS. 3aJaHus Uil CAMOCTOSITENILHOTO pelieHuss popMyIupyroTCcs
Ha MpaKTHYECKUX 3aHATHsX. [Iporpamma Ansys Student siBisieTcsi CBOOOAHO pacpOCTPaHIEMON,
MO3TOMY B CiIy4ae HEOOXOJMMOCTH CTYAEHThl MOTYT TMOJb30BaThCs €M Ha JOMalIHUX
KOMIIBIOTEPAX.

JIist  caMOCTOSITENIBHOW  pabOThl  PEKOMEHIYETCS HCIOJb30BaTh y4eOHBIE IMOCOOMS
«BBenenue B pacuernyio miardgopmy Ansys Workbench: JlaGopatopusie paGorel. Yacts 1»
(aBTopw! [Iponun B.A., )Kurnosckas [1.B., [[BetkoB B.A., 2019 rox m3ganus) u «Metoaudeckue
yKa3aHWs K BBITIOJHEHHUIO TaOOpaTOpHBIX padoT mo aucHumuinHe « OCHOBBI MOJCIUPOBAHUS U
onTuMu3anuu»» (aBTopel BunokypoB A.A., ApcentheB A.B., Ilnmoraukosa E.}O., 2017 ron
u3nanus). JlanHele mocoOusi comepikaT 3aJaHusi, B XOJ€ BBIMOJHEHHUS KOTOPHIX CTYACHTHI
M3y4YalOT OCHOBHBIE pa3sHOBUAHOCTH MOMC © O0CBaMBalOT COBPEMEHHOE IPOTPAMMHOE
obecrieyenne. Kaxmoe 3amaHume BKIIOYaeT B ce0sl KpaTKOe U3JIOKEHHE TEOPETUYECKOTrO
MaTepuaia, MOPsI0K BBIMOIHEHUS, WLTIOCTPAIlMA OCHOBHBIX ATAlOB U pe3yJbTaTa.

JlucuuMminHa u3ydaercss B TE€YEHHME OJHOIO ceMecTpa. B KoHIle ceMecTpa CTyIEHTHI
CHAIOT 3a4eT, KOTOPBIM BBICTABISETCS MO UTOTaM BBIMIOJHEHUS LIECTU 33JaHUN, MOCBSIIEHHBIX
OCHOBHBIM paslieiaM IUCHUIUTHHBL. Ha 3adere MpoOBEpSIOTCS 3HAHUS MPUHIUIIOB PabOTHI,
OCHOBHBIX CTPYKTYpPHBIX 3JIEMEHTOB M Ha3zHaueHuss MOMC. Takke OLEHMBAETCs yMEHHUE
cTpouTh MaTemaruueckue moaenu MOMC u co3maBaTh MX B COBPEMEHHOM IPOTrPAMMHOM
o0ecreveHunu.



