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1. llesu u 3212494 AU CIUILIHHBI

OcHOBHOI1 111110 Kypca "HHCIIeHHbIE METObl TEXHUUECKOW MEXaHUKU'" SIBIISIETCS
NOJATrOTOBKA OaKanakpoB 1o HanpasieHHto "[IpukiiagHas MexaHuka'", yMEeromux
UCIIOJIb30BATh COBPEMEHHBIE YNCIEHHBIE METO/IbI M MAKETHI MPUKIIAIHBIX TPOrPAMM MPHU
pELIeHUH 3a/]a4, CBI3aHHBIX C UCCIEAOBAHUAMU JUHAMUKH U HArPy>KEHHOCTH
MEXaHHYECKUX CUCTEM, 00ECIIEUEHUH UX POYHOCTH U HAJIEKHOCTH

Kparkoe conepxanmne TUCHMILTHHBI

ConepxaHnue Kypca: NocTpoeHue (U3NIYECKUX U MaTeMaTUYeCKUX MOJIETIEH B MEXaHHUKE;
MOHSITHE O BHIYMCIUTEILHOM 3KCIIEPUMEHTE, €r0 OCHOBHBIE 3Tallbl; OCHOBHBIE TPEOOBAHHUS
K YHCJICHHBIM aJITOPUTMAM; TTOHSITUE O TOYHOCTH, CXOJAMMOCTHU U YCTOYUBOCTH
BBIYHMCIIUTEIBHOTO MPOIECCA; MOTPEUTHOCTH pe3yJibTaTa YUCIEHHOTO PELIeHUs 3a/1a4H;
YUCJICHHBIE METO/IbI, UCIIOJIH3YEMbIC TIPH PEIICHUH 3a]1a4 TUHAMUKN MEXaHUYECKUX
CHUCTEM, a TAKXKe MPHU UCCIEIOBAHUN HANIPSKEHHO- Ae(hOPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIUN (METOIbI MPUOTUKEHUS YUCIOBBIX (PYHKIIMM, METOJIbI YUCIEHHOTO
muddepeHpoBaHms, HHTETPUPOBAHMS, PEIICHUS] YPABHEHHI U CUCTEM YPaBHEHUH,
METOJIbI perieHus 3anaun Komm u kpaeBoit 3anaun 11s AuddepeHImaibHbIX YpaBHEHHH B
YaCTHBIX MPOU3BOIHbIX )

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HAET: OCHOBHBIE MOJIOKEHUS TEOPUU
MOTPEIIHOCTEN; METObI AIPOKCUMALIMN YU CIOBBIX
TTaHHBIX; TEOPETUUECKUE OCHOBBI METOJ/IOB
YMCJIEHHOTO HHTErPUPOBAHUS,
udpepeHIMpPOBaHNs, PEIICHHS HEITMHSHHBIX
YPaBHEHUM U UX CUCTEM, YHCIECHHOTO PEIIECHUS
3agaun Koy u kpaeBol 3agauu Jajis
OOBIKHOBEHHBIX MU (HEepeHINATBLHBIX YpaBHEHUI
'YMeeT: HCII0IL30BaTh METOALI YHCIICHHOTO
WHTETPUPOBaHUS, TU((HEePSHIIMPOBAHMS, PEIICHUS
HEJIMHEWHBIX YPAaBHEHUHN U UX CUCTEM, YUCJICHHOTO
pemenus 3ana4u Komm u kpaeBoit 3a1auu,
OIIEHUBATh MOTPEIIHOCTh Pe3yJbTaTa

meeT npakTUYECKUI ONBIT: UCIIOIb30BAHUS [TAKETA
nporpamm Mathcad 17151 pemieHust BEIYUCTUTEIBHBIX
3amad

[1K-4 CriocobeH Ha Hay4HOI OCHOBE OPraHU30BATh
CBOM TPYJl M peniaTth HayYHO-TEXHUUECKHUE 3a1a49H B
00JIaCTH MPUKIIAJTHON MEXaHUKU Ha OCHOBE
JOCTHKEHUI TEXHUKHU M TEXHOJIOTHH, KITACCUUYECKUX
TEOPH U METOJ0B, (PUZNKO-MEXaHUUYECKUX,
MaTeMaTUYeCKUX U KOMITbIOTEPHBIX MOJEIEH,
00J1a1aroNMX BEICOKOM CTENEHbIO aJJIeKBATHOCTH
peanbHBIM HAyKOEMKHM IpolieccaM, MallliHaM U
KOHCTPYKIUSAM

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuens npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

CriennasbHble TTIaBbl TEOPETHUECKON MEXaHUKH,
AHanuTH4YECKas JUHAMMUKA,

AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPJIBIX TE, He npenycmorpensl
Teopus ynpyrocru,

[{udpoBoe MoenupoBaHUe JUHAMUKN MAIIUH U




MEXaHU3MOB,

CrpoutenbHasi MEXaHHKa 000JI0YEK,
CrpouTtenbHasi MEXaHUKA MJIACTHH,

CnenuanbHbIe IT1aBbl COPOTUBIICHUS] MAaTEpUAJIOB

Tpe60BaHI/IH K «BXOJHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

CHGHI/I&J’II)HBIG TJ1aBbl COITPOTHUBIICHUA MaTCPHATIOB

3HaeT: OCHOBHBIE TMIIOTE3bI MEXaHUKHU
nedopmupyemMoro tena u, B 4aCTHOCTH,
COIIPOTUBJIEHUSI MATEPUAIIOB; OCHOBBI pacueTa Ha
MMPOYHOCTH MO JIOMYCKAEMbIM HAMPSKEHUSM U 110
JIOIIyCKA€MBbIM Harpy3kam, B TOM YHCJIE IIPU
TMHAMUYECKOM BO3/ICMICTBHH, METOJIBI pacyeTa Ha
YCTOHYMBOCTH CTEP)KHEBBIX KOHCTPYKIIHIA; 001II1E
3aKOHOMEPHOCTH HEYIIPYTOro OJHOKPATHOIO U
MOBTOPHO-TIEPEMEHHOTO 1€ (POPMHUPOBAHUS
MaTepuajioB YMEET: BbIICIATh KPYT 3a/a4, B
KOTOPBIX OCOOCHHOCTH pacCMaTpPHUBAaEMbIX
MPOIIECCOB TPEOYIOT MPUMEHEHHS CIEIIU(PUUIECKUX
METOZI0B aHAJIN3a; BBIIIOJIHATH PACUEThl Ha
MPOYHOCTH U KECTKOCTh KOHCTPYKIHUIA, B TOM YHUCIIE
Y CTAaTUYECKHU HEONPEIEIUMbIX; 3alIMChIBATh
CHCTEMbl YPAaBHEHUI U HEPABEHCTB, OMUCHIBAIOIINX
HEYIpyroe AeopMUpOBaHIE KOHCTPYKIIUH;
ONPEACIISITh KPUTUUYECKYIO CUITY IS CTEPKHEBOM
KOHCTPYKLIMH; BBIIIOJHATH PACYEThl HA IIPOYHOCTH C
YYETOM JIMHAMHUYECKHX BO3AeicTBHl lIMeeT
MPAKTHYECKUH OMBIT: (POPMYTUPOBKH 33]1a4
[pacyeToB 3a MpeAeiaMu yIpyrocTy, OnpeaesieHus
[epEYHs BO3MOKHBIX PE3YJIBTATOB; PELICHUS 3a1a4
ONPEACIICHUSI Harpy30K, HAMPSHKEHUN U
[EPEMEILECHUI ITPU OHOKPATHOM U IIOBTOPHOM
Harpy>K€HHUH 3a MpeaeaaMu YIIpyrocTy;
ONPEACIICHUS IPEAEIbHBIX HATPY30K, KPUTHUUECKUX
Harpy30K, pacKpbITHsI CTaTUYECKOU
HEOTPEIeTUMOCTH B Oankax, paMax u epmax,
AQHAJIN3a KOHCTPYKLMI IPU JUHAMHUYECKOM
BO3ICIICTBUH

CrpoutenbHasi MEXaHHKa 000JI04YeK

3HaeT: BOBMOKHOCTH COBPEMEHHBIX YMCIICHHBIX
METOJIOB PEIIeHUs 3a7a4 00 000JI0YKaX, OCHOBHBIE
FUIIOTE3bl TEXHUYECKON TeoprH 000JI0ueK YMeeT:
BBEIOMpATh METOJIBI ¥ TIPUEMbI MOJICTTUPOBAHUS,
obecneunBaromye 3PpPEeKTUBHOCTh U aICKBATHOCTh
[PACUETHBIX MOJICIICH, 3aITMChIBATh U PEIIaTh
OTIPEIIEIISAIONINE YPABHEHHSI, OTMCHIBAIOIIIHE
HaTPSHKEHHO-IS(POPMUPOBAHHOE COCTOSTHUE
00ostouek MiMeeT pakTHYSCKHUIA OMBIT: IPUMEHEHUS
COOTBETCTBYIOIIUX YUCIICHHBIX METOIOB JJIsI
onpeesicHUs HAPSKEHHO-1e(POPMHUPOBAHHOTO
COCTOSTHUSI 000JI0YCUHBIX KOHCTPYKIIUN, TIOTYYCHUS
QHATMTUYCCKHUX M YUCJICHHBIX (C MCIIOJIb30BaHUEM

CAE-nporpaMm) OI[eHOK HAPSDKEHHOTO COCTOSTHHS




B 3a7a4ax 00 000JI0YKax

AHanuTHYeCcKas JUHaMHUKa

3HAET: OCHOBHBIE MIOHATHUS TEOPUH MAJIBIX
KOJIeOaHU JIMHEWHBIX CUCTEM C KOHEYHBIM YHCIIOM
cTerneHeit cBo6obl, 6a30BbIe (DyHIAMEHTAIbHBIE,
€CTECTBEHHOHAYYHBIE MTOJIOKEHHS AHATUTHYECKON
TMHAMUKH ¥ TEOPUH KoJieOaHuil, OCHOBHBIE
MOHSTHS, (PU3UYECKHE OCHOBBI U METO/IbI
MaTeMaTU4ECKOT0 aHaJIN3a JUHAMHYECKOTO
MOBEACHUS MEXAHUYECKNUX CUCTEM YMEET:
BBITOJTHATH pacyeT COOCTBEHHBIX YacTOT U
COOCTBEHHBIX (DOPM MaJIBIX KOJICOAHHI JTMHEWHBIX
KOHCEPBAaTHBHBIX CUCTEM C KOHEUYHBIM YHCIIOM
cTereHei cBoOo/Ibl, Kilaccu(ULIUPOBATh
MEXaHUYECKYI0 CUCTEMY Ha OCHOBaHHUH BBISBICHUS
HaJIOKEHHBIX CBSI3€M U 3alIUCH UX YPABHEHUI;
OTIPEIENIATh YUCIIO CTENEHEW CBOOOBI
MEXaHUYEeCKOW CUCTEMBI; 3alMChIBATH YPABHEHUS
NIBUKEHUS; COCTABIIATh U PEILIAaTh
XapaKTEPUCTUYECKOE YPaBHEHNE; YCTaHABINBATh
XapakTep JBUKEHHUS MEXaHUUECKON CUCTEMBI
(xosieGaTenbHBIN WIH HeKoJleOaTeIbHbIN), CTaBUTh U
pelaTh 3a7a4M O ABMKEHUU U PaBHOBECUU
MaTepuaIbHBIX 00BEKTOB, KOHCTPYKIUI U
coopy>keHui VIMeeT pakTUYECKUH OIBIT: pacuera
YCTAaHOBUBILUXCS U HEYCTAHOBUBILKXCS KOJIeOaHUM
JTMHEMHBIX KOHCEPBAaTUBHBIX CUCTEM C KOHEYHBIM
YHCIJIOM CTeTeHel CBOOOIbI, 3aIIUCU

Qg QepeHIraIbHbIX YpaBHEHUH IBUKESHUS B
npsimoit hopme, 00paTHO hopme, C TTOMOIIBIO
ypaBHeHul Jlarpanka BTOpOro poja, aHajan3a
[pE3YJIBTAaTOB PELIEHUS 3a/1a4 TNHAMHYECKOTO
[OBEJICHUS MEXaHUYECKUX CUCTEM C KOHEUHBIM
YICIIOM CTeNeHel cBO0ObI, GOPMYITHPOBKU
BBIBOJIOB U O(POPMIICHHSI OTYETOB O BBIIIOJTHEHHBIX
VCCJIETOBAHUSAX

CnenuanbHble TJIaBbl TEOPETHUECKON MEXaHUKHU

3HaeT: QyH/IaMEHTAIbHBIC TTOHATUS KHHEMATUKU U
TUHAMHKH; OCHOBHBIE aKCHOMBI, 3aKOHBI U
MIPUHIIATIBI TEOPETUICCKON MEXaHUKH IS
MPUMEHEHHUs UX B MpodeccruoHambHON
NIESATEIIBHOCTH YMEET: IPUMEHSTH TEOPEMBI
KMHEMaTHKH, O0IIHe TEOPEMBI U TPUHITUTIBI
TUHAMHKH K UCCJICJIOBAHUIO JIBUKCHHS TBEPIOTO
Tela U MeXaHndeckou cuctemsl Mmeet
MPAKTHYECKHUI OIBIT: MATEMATHIECCKOTO
MOJIETUPOBAHUS KHHEMAaTHUYECKOTO U
TUHAMHYECKOTO COCTOSTHUS MEXaHUICCKUX CHCTEM
U aHaJIM3a MOyYEeHHBIX Pe3yJIbTaToB

[{udpoBoe MogenUpOBaHNE TUHAMHUKH MAIIUH U
MEXaHHU3MOB

3HaeT: coBpemeHHbIe makeTsl 1D u 3D nudposoro
MOJIEIIMPOBAHUS TUHAMUKHU COOPOK U3 a0COJIFOTHO
TBEP/IbIX TEJ, TEOPETHUECKHE OCHOBBI U METO/IbI
U(PPOBOTO MOJICITUPOBAHUS YMEET: ONPENEIITh
KMHEMaTHYeCKHe U JUHAMHUYECKHE apaMeTphl
KOHCTPYKIIHH (TIEpEeMEeIeHUS, CKOPOCTH H
YCKOPEHHUS TOUEK), pa3pabaTsiBaTh NU(PPOBHIE
BUPTYaJIbHbIE MOJIEIIN UCCIIEyEMbIX MEXaHUIECKUX

CUCTCM, YUHUTBIBAIOIIIUX 0COOEHHOCTH UX




KOHCTPYKLMH VIMeeT NpakTUYeCKH OTIbIT:
KMHEMaTHYeCKOTO U JUHAMHYECKOTO aHaIn3a
CHUCTEM TBEPBIX TeJ, pabOTHI C MAKETAMH
MHOTOTENbHOU quHaMUKH (MultiBody Dynamics)
TSt IU(POBOTO KOMIIBIOTEPHOTO MOACITUPOBAHUS
TUHAMHYECKUX CUCTEM

CTpOI/ITeJ'IBHaH MECXaHHKa IIJIaCTHH

3HaeT: BOBMOKHOCTH COBPEMEHHBIX YUCIEHHBIX
METOZOB PEIIECHNUS 3a]a4 O IJIACTUHAX, OCHOBHBIE
CUIOTE3bI TEXHUUECKON TEOPHUH IIACTUH YMEET:
BHIOMPATh METO/IbI ¥ IPUEMBI MOZIETTMPOBAHUS,
obecneunBaromnye 3PGEeKTUBHOCTh U aICKBATHOCTh
pacueTHBIX MOZEJIEH, 3alMChIBaTh U PEILIAaTh
OTIpe/IEIISIONINE YPaBHEHHS, ONTUCHIBAOIINE
HanpsHKEHHO-/1e()OpMUPOBAHHOE COCTOSTHHE
1acTUH MmeeT npakTU4eCcKuil ONbIT: IPUMEHEHUS
COOTBETCTBYIOLIMX YUCIIEHHBIX METOAOB 1JIs
orpeziesieHus] HanpsKeHHO-1e(POPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKLUHN U3 IUIACTUH, TOJy4EHUS
QHAIMTUYECKUX U YUCIICHHBIX (C MCITI0JIb30BaHUEM
CAE-nporpamm) o11eHOK HaIPs>KEHHOTO COCTOSIHUS
B 3aJja4ax O MIaCTUHAX

Teopust ynpyroctu

3HaeT: OCHOBBI TEH30PHOU anreOpbl U TEH30PHOTO
aHaJIn3a, KOTOpPbIE C OTHOM CTOPOHBI HEOOXOMMBI
151 hopMUpOBaHUST 00BEMHOTO TPEICTABIICHUS O
Mepax HalpsKEHHO-Ie(POPMHUPOBAHHOTO COCTOSHHS
1 OCHOBHBIX 3aKOHaX MEXaHUKH TBEPJIOTO
neopMHUPYEMOTo TeNa, a ¢ APYTroi CTOPOHBI
[IOMOTa0T Pa3BUTh CUCTEMHOE U KPUTUUYECKOE
MBILLIEHHE, TEH30PHBIN armnapar, UCIoIb3yEMbIH B
MEXAHHUKE TBEPJIOTO TEJIA, OCHOBHBIE MEPBI
HarnpsHKEHHO-/1e(OPMUPOBAHHOTO COCTOSIHUS,
YpaBHEHHUS, 3aKOHBI U IPUHIUIIBI TEOPUU
YIPYTOCTH; OCHOBBI METO/]a KOHEUHBIX DJIEMEHTOB;
KJIaCCMUECKUE 3a7a4u Teopun ynpyrocty B 3D u 2D
[IOCTAaHOBKE YMEET: IPEACTaBIIATh MEPBI
HaNPSHYKEHHOTO U 1e(OPMHUPOBAHHOTO COCTOSHUS B
TOYKE TEJIa, & TAK)KE OCHOBHBIE YPABHEHMUSI
MEXaHUKH TBEPJIOTO J1ehopMUPYEMOTo Tena B
TEH30pHOH (opMe, TPU HEOOXOAMMOCTH MEPEXOsT
OT He€ K KOOPJIMHATHON U MAaTPUYHOM , PEeIIaTh
3a/1a4y TEOPUU YIIPYTOCTH, IPUBJIEKAs 7Sl 3TOTO
TEH30PHBII anmnapar; BHIIOIHATH AaHATU3
HanpsHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHUS B
TOYKE TeJa; COCTABIIATh MaTpU4HYyt0 Mozeinb MKD
CTEP’KHEBOW U IIJIOCKOM KOHCTpyKuuu Mmeer
MPAKTUYECKUM ONBIT: IPEICTABICHNS OCHOBHBIX
YPaBHEHUI TEOPUH YIIPYTOCTH B Pa3JIUYHbIX
¢dopmax 3anucu; IpPUMEHEHHUs1 TEH30pHOTO anmnapara
K PELICHUIO 33/1a4 MEXaHUKH, OPTraHU3al[M1 CBOETO
TpyZla Ha HAyYHOU OCHOBE; MPUMEHEHUS
KJIACCUYECKUX 3a/1a4 U METO/IOB TEOPUH YIIPYTOCTH,
($U3UKO-MEXaHMUYECKUX, MaTEMaTHUYECKUX U
KOMITBIOTEPHBIX MOJIETIEN

AHaIN3 MEXaHUYECKOM CHCTEMBI TBEPABIX TCJI

3HaeT: TCOPECTHYCCKUC OCHOBBI 1 MCTObI
KOMITBIOTCPHOT'O MOACIINPOBAHU, KOMIIBIOTCPHBIC
CUCTCMbI MOACIMPOBAHUS TUHAMUKHU MCXaHH3MOB




MCXaHNYCCKHUX CUCTEM

13 a0COIOTHO TBEP/BIX TNl YMeEET: pa3padbareiBaTh
BUPTYaJIbHBIE MOJEIH MCCIIETyEMbIX MEXAHUUECKUX
CHUCTEM, YUUTHIBAIOIIUX OCOOEHHOCTHU UX
KOHCTPYKIIMH, BBIITOJIHATh KHHEMAaTUYECKHUI U
IMHAMUYECKUN aHAJIN3 MEXaHUYECKON CUCTEMBI
HMeeT nmpakTUYeCKuil OIbIT: pabOTHI C MaKeTaMHU
MHoroTenbHON quHaMuku (MultiBody Dynamics)
U151 KOMITBIOTEPHOTO MOJIETTUPOBAHUS
TMHAMUYECKUX CHCTEM, COCTOSIIINX U3 TBEPJIbIX
TeJ, KHHEMaTU4eCKOT0 U IMHAMUYECKOTO aHaJIn3a

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero 110 CEMECTpaM B yacax
Bun yuebHO# paboThI
4acoB Homep cemectpa
7
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
I[OM%IHH?G 3a7aHNe: TUCICHHOE HCCIIE/I0BAHHE MHAMIKH 15,75 15.75
HEJIMHEITHON MEXaHUYECKOM CUCTEMBI
[ToxroroBka k 3a4éty 20 20
KoHCynbranuy 1 NpoMeKyToYHask aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIIMHBI

O0BbeM ayTUTOPHBIX

Ne 3aHsTHH 110 BUJAM B
HaumenoBanue pa3aenoB IUCHUTUIMHBI
paznena yacax
Bcero |[JI| 113 | JIP
Beenenue. [locTpoenne pu3nueckx U MaTeMaTHYECKUX MOJIENIEH B
| [Mexamuke. [TonsTHE O BRIYMCIUTEIBLHOM SKCIIEpUMEHTE.OCHOBHBIE 4 IR
TpeOOoBaHUs K YHCIEHHBIM ajiroputmam. [lorpeniHoctu pesynsrara
YICJIEHHOTO PELICHUS 3aJauul.
) [Tpubnmxenue QyHKIMNA U CMEXHbBIE BOIPOCH! (MHTEPIIOIALIHA, 12 6l 6 1 o
YHCIICHHOE HHTETPUpPOBaHKe U TudPepeHnrpoBanme)
3 [UucneHHbIE METOMBI PEIICHUS YPABHEHUN U CUCTEM YPaBHEHUI 6 41210
4 MeTonb! perienust 3anaun Koy i1 00bIKHOBEHHBIX 6 2l alo
mudhepeHIanbHbIX YpaBHEHUH.
5 |KpaeBsble 3a/1a4u U METO/Ibl UX PEIICHUS 4 21 2 0




5.1. Jleknun

Ne Ne Kox-
HanMeHoBaHMe 1M KpaTKOE COJEPIKaHUE JIEKIIMOHHOTO 3aHATHS BO
NeKuuupaszaena
4acoB
Beenenue. [loctpoenne Gu3ndecknx 1 MaTeMaTHUYECKUX MOJIEICH B MEXaHHKE.
[ToHsiTHE O BBIYMCINTENBHOM IKCIIEPUMEHTE, M0 OCHOBHBIE dTanbl. OCHOBHbIE
1 1  |rpeCoBaHus K YUCICHHBIM anroputMam. [IoHsATHE O TOUHOCTH, CXOIUMOCTH U 2
YCTOYMBOCTHU BBIUMCIIMTEIBHOTO IIpouecca. [lorpemnoctu pesynprara 4YucaeHHOTo
pelieHus 3agadu. PacnpocTpaneHre norpemHocTen
[TocTaHOBKY 3a/1a4 O IPUOIMKEHUH YHCIOBBIX GyHKIU. MHTepnonsums
2 2 |rabnuyHO 3a7aHHBIX QyHKUUN. HTepnonsuuoHHbli nonuHoM B popme Jlarpamxka| 2
u HptotoHa. [IpakTryeckas olieHKa TOUHOCTH HHTEPIIONIALIAN
Wutepnomnsauus craitnamu. Kyonueckuii criaiin. JlokansHble CBOMCTBa
3 2  |crutaiiHOB. BIOOp IpaHMUYHBIX YCIIOBHH M Y3JI0B HHTEPIOJSAIIMU B ClIydae paspbiBa | 2
MPOM3BOAHBIX. ANIIPOKCUMAaNUs (PYHKIUI B CpeTHEM
4 ) UncneHHOe MHTETPUPOBaHUE; YnucieHHoe auddepenunpoBanue. [loctpoenue )
bopMyn pa3IUUHOTO MOPSIJIKA, IPAKTHYECKAsl OL[EHKA TOUHOCTH pe3yJbTrara
CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHuil. [IpsiMblie u uTepanoHHbIE
5 3 |metons! pewenus. Merox 'aycca u LU pasnoxkenue. Meton Xoiaenkoro 1 MeTo[ 2
[IPOTOHKU. MTepaniiOHHbIE METOBI PELIEHUS] CUCTEM JIMHENHBIX YPaBHEHUIN
PerieHre HETMHEMHOTO YPaBHEHMSI U CUCTEM HEJIMHEHHBIX ypaBHEHUH. OCHOBHbIE
6 3 |pramsl pemenus 3aaa4u. CrocoObl JIOKaIu3auy perienus. MeToabl OuceKiuu, 2
pocThiX uTepanuii 1 meros Hprotona. O1ieHKa TOUHOCTH PELICHHUS.
UucneHHble METOABI petieHus 3a1a4u Ko a1 0ObIKHOBEHHBIX
7 4 nuddepernranbHbIX ypaBHeHHH. Kitaccudukamnus metonos. Meronbl PyHre- )
Kyrra, onieHka TouHOCTH. MHOromarossie MeTobl pemenus 3aaauu Komm.
[ToHsiTHE O TIOXO OOYCIIOBJICHHBIX U "KECTKUX' 3a7adax
KpaeBble 3a1auu 1 METO/IBI UX pelieHusi. MeToj| cTpenbObl U €ro pa3inyHble
8 5 |peanuzauuu, HEIMHENHBIE U JIMHENHBIE KpaeBble 3a1aul. KOHEUHO- pa3HOCTHBIE 2
METOJIbI PEIIECHUS KPAEBBIX 3a]1a4
5.2. lIlpakTHyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHue win KpaTkoe COAEp:KaHUE MPAKTUUECKOTO 3aHATHUS, CEMUHApa BO
3aHATUSA[pa3Iea
4acoB
1 1 Teopus norpemrHocteil. PacnpocTpaneHne NorpenHocTe npu apupmMeTHIeCcKux )
orepanusax ¢ NpuOIKeHHBIMU Ynciaamu, [lorpemHocTs Beraucienus QyHKIuu
WHuTteprionsmust TabIU9IHO 3a1aHHBIX QyHKIUH. Mcnons30Banme
2 2  |[MHTEpIOJSIIIMOHHBIX MHOTOWICHOB U CIUIaliHOB. Mcrionb3oBaHue nakera 2
MathCAD a1 HHTEpPIIOJIAINK TAHHBIX
WuTepnonsuus cpelHuM (METOJl HAMMEHbINX KBaapaToB). Vcnonb3oBanue
3 2 2
naketa MathCAD
4 ) Urncnenoe unrerpupoBanue u nuddepenmponanue. Mcnonb3oBanue nakera )
MathCAD
5 3 UuciieHHOE peleHNe HEIMHEMHBIX YPABHEHUM U CUCTEM HEJIMHEWHBIX )
ypaBHeHUH. Mcnonb3oBanue makera MathCAD
Pemenue 3amaun Kot a1 00bIKHOBEHHBIX AU (epeHIInaTbHBIX YPaBHEHUN.
6,7 4 4
Vcnons3oBanue makera MathCAD
3 5 UuncieHHoe peleHre KpaeBbIX 3a1a4 JUIsl OObIKHOBEHHBIX TU(PepeHIINaTbHBIX )
ypaBHeHuid. Micrionp3oBanue nakera MathCAD




5.3. JIaboparopHbie padoThI
He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

Crnncok nureparypsl (¢ yKa3aHUEM Kozn-
ITonsun CPC pasnesoB, raB, cTpaHuil) / cceiika Ha  [CemecTp| BO
pecypce JacoB
AMocoB, A. A. I np. BeruncnurensHele
JloMalrHee 3aaHue; YUCISHHOS
MCcClIeIOBAHNE MMHAMWKH HETWHEWHOMN MCTOZIBI /T MIDKCHEPOB - M. 3narencTso 7 15,75
o MDOU, 2003.m1. 11 u 14, OcHOBHAS ’
MEXaHHYECKOM CHCTEMBI
nutepatypa [1-3]
AMOcCOB, A. A. U ap. BeruucnurensHsie
. METOJIBI JIUIS HHXKEHEPOB - M.: M31aTenscTBO
[ToaroroBka K 3a4€Ty AL 1 P A 7 20

MDU, 2003. OcHoBHas auteparypa [1], m1.
1-3,5,7-11; [2], 1.1-5

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHIOBOM CUCTEME OILIECHUBAHUS PE3YJIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusbie meponpusitus (KM)

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Ce-
MECTP

Bung
KOHTPOJIS

KM Bec

Makc.
Oamn

HOpHI[OK HaA4YHCIIEHNS 0aJII0B

Yun-
THIBA

eTcs
B [1A

JomariHee
3aJlaHUE YacTh
1

Texymni
KOHTPOJIb

[Ipu onleHMBaHUY PE3YIBTATOB MEPOTIPUITHIA
MCIIOJIb3YyeTCs 0aIbHO-PEUTHUHTOBAs CUCTEMA
OIICHUBAHUS PE3YJbTaTOB yUeOHON
NeSTEIILHOCTH 00yJaromuxcs (yTBepxaeHa
npukazoM pexropa Nel79 or 24.05.2019).
[lepBas yacTh 3a1aHUsI TOCBSIIEHA OCBOCHUIO
rcroib3oBadus makera MathCad st
MOCTPOCHUS PETPECCUOHHBIX 3aBUCUMOCTEH.
1711 HeTMHEHOM MEXaHUYE€CKOM CUCTEMBbI
HEOOXOAMMO 3aITUCaTh BRIPAKEHUE JIJIS
(hyHKIIMM BOCCTaHABIMBAIOMIEH CHJIBI U
MOJIYYUTh JINHEAPU30BAHHOE PErPECCUOHHOE
ypaBHEHHUE, TPUOIMKEHHO OMKCHIBAIOIICE 3Ty
(dbyHKIMIO0. 3aJaHUE BBITIOTHSICTCS B TIAKETE
nporpamm MathCad, ciaeTcst B 2JIeKTpPOHHOM
Buje. [llkama onieHMBaHM: - 3a/1aHUE
BBITIOJTHEHO TIPABUIIBHO, XOPOIIO 0(hOPMIICHO,
CIaHO B CPOK - 5 0aJJIOB; - 3aJJaHKE BBITIOTHEHO
C HECYIIECTBEHHBIMH OINOKaMH, KOTOPBIC B
nagbHEHIIIEM UCITPABIICHBI, UMEET HEAOCTATKU B
0OpMJICHUH, CAAHO MOCJIE OKOHYAHUS CPOKa -

3a4CT




3 Gajia; - 3aJaHue HE BEBITOIHEHO - O 0aylIoB.
MakcuMalIbHOE YHCIIO 0auIoB =5. PelTHHT
BBIUMCIISICTCS] KaK OTHOIIIEHHE HAOpaHHOTO
qucia 0ajIoB K MAKCUMAJIBHOMY YHCITY
6am1oB. Bec KOHTPOIBHOTO MEPONPUATHS =1.

Texymni
KOHTPOJIb

JomariHee
3aJlaHuE YacTh
2

[Ipu olleHMBaHUU PE3yIBTATOB MEPONIPUATHIA
HCTIONB3YETCs OATLHO-PEUTUHTOBAs CHCTEMaA
OIICHUBAHUS PE3YJIBTATOB yueOHOH
nesTeTbHOCTH 00yJarommxcs (YTBepKIeHa
npuka3zoM pexropa Nel79 or 24.05.2019).
[lepBast yacTh 3a/1aHUsI TOCBSIIIEHA OCBOCHHIO
ncroinb3oBanusa nakera MathCad mis
YHCIIEHHOTO penieHus 3aaaun Komm. Jlis
HEJIMHEMHOM MEXaHUUECKOM CHUCTEMBI
HEe0oOXoarMO 3anucaTh TuddepeHImaIbHoe
ypaBHEHUE ABUKEHUS, YUCICHHO
[MPOWHTETPUPOBATH €T0 U MIPOBECTH PaCUETHBIE
MCCJICIOBAHUS B COOTBETCTBUH C 33aJaHUCM.
3a/aHue BBIMOTHAETCS B MMAKETE MPOTPaMM
MathCad, ciaeTcst B 9JIeKTpPOHHOM BHUJIE.
[1Ixana oreHUBAHUA: - 3aJJaHUE BELIITOJIHEHO
MPaBIIILHO, XOPOIIO 0(OPMIICHO, CTAHO B CPOK
- 5 0aI0B; - 3aJJaHHE BBIIOJIHEHO C
HEeCYIIIeCTBeHHBIMH OMIMOKaMU, KOTOPBIC B
MaTbHEHIIIEM UCTTPABIICHBI, UMEET HEAOCTATKH B
o(OpMIIEHNH, CIAaHO MOCJIe OKOHYAHUS CPOKa -
3 Oayuta; - 3aJaHKe He BINONMHEHO - 0 6aIos.
MakcuMallbHOE YHCII0 0auioB =5. PeldTHHT
BBIYMCIISIETCS] KaK OTHOIICHUE HAOPaHHOTO
qrclia 0allJIoB K MAKCHMAJIbHOMY YHUCITY
0atoB. Bec KOHTPOJILHOTO MeponpusaThs =1.

3a4CT

Texymui
KOHTPOJIb

Konnoksuym 1

[Ipy oLleHMBaHUY PE3YIBTATOB MEPONPUATHIA
UCTIOJIB3yeTCs OAITbHO-PEUTUHIOBAsI CUCTEMA
OLICHHWBAHUS PE3YJIbTAaTOB yueOHOI
NesITeIbHOCTH 00yyaromuxcs (yTBepkIeHa
npuka3zoM pexropa Nel79 or 24.05.2019).
KosiokBryM MPOBOAUTCS B TUCbMEHHOM
dbopme. buset conepKuT 2 TEOPETUIECKUX
BOIIpOCa, a TaKXke 3a1ady no reMam 1 u 2. Ha
ero BeINojHeHne oTBoAuTCs 45 MmunyT. [llkana
OLICHUBAHUS: - JaHbl IPAaBUJIbHbBIE OTBETHI HA
BCE€ BONPOCHI, pellieHa 3a1a4a - 5 6aos; -
TaHbl OTBETHI HAa BCE BOMPOCHI, PEILICHA 3a7a4a
C HECYIIECTBEHHBIMU OIMUOKaMu- 4 Oaa; -
laH OTBET Ha | BOIpoOcC, peleHa 3ajada
(BO3MOXKHO, C HECYIIIECTBEHHBIMH OITMOKAMH),
- 3 Ganna; - He 1aHbl OTBETHI Ha BOIIPOCHI HITH
(1) He pemieHa 3a1a4a - 0 6aoB.
MakcuManbHOE YHco 0amioB =5. PedTunr
BBIUMCIISIETCS] KaK OTHOILIEHHWE HAOpaHHOTO
yrclia 0allJIoB K MAKCUMAIIbHOMY YHUCITY
6asioB. Bec koHTposnbHOTO MeponpusTus =1.

3a4CT

Texymui
KOHTPOJIb

Komnoksuywm 2

[Ipy oLleHMBaHUU PE3YIBTATOB MEPONPUATHI
UCIIOJIb3yeTCsl OAJUIbHO-PEUTHHIOBasE cCTEMa
OLIEHUBAHUS PE3YJIBTaTOB yUeOHOM

NesITeIbHOCTH 00y4aromuxcst (yTBepxkaeHa

3a4CT




npuka3zoM pexropa Nel79 ot 24.05.2019). K
3a4eTy JI0MYCKAIOTCs CTYACHTHI, BHITOJTHUBIIIHE
nomaiiiHee 3ajanue (yactu 1 u 2), cnapiime
KOJUIOKBUYMBI 1 1 2. 3a4eT BBICTABIISIETCA HA
OCHOBAaHUU PEUTHHTA 10 TEKYLIEMY KOHTPOJIIO,
[PAaCCUMTAaHHOMY I10 Pe3yJIbTaTaM KOHTPOJIbHBIX
MEpOIPUITHI B TEUEHUE CEMECTpA:
BBITTOJTHEHUSI KOJUIOKBUYMOB | 1 2, moManiHen
pabotsl (qacts 1 1 2). BecoBbie K0 GUIMEHTHI
[pU pacyeTe peuTHUHra: - KoJuiokBuyM 1 0,2 -
Komnoksuym 2 0,2 - toManiHee 3a1aHue 4acTb
1 0,3 - momamHee 3aganue gacth 2 0,3
CTyzneHTbI, HEe HalKMCaBIINE B TEUEHUE
ceMecTpa KOJIJIOKBUYMBI HJIM He HaOpaBIlne
T0CTATOYHOE YHCIIO OAJIIOB TTOBTOPHO
BBITOJTHSIIOT 3T 3aJaHHsI BO BpeMs 3a4eTa.
KoJ710KBHYMBI CIAI0TCSl TUCBMEHHO, BpeMsi- 45
MUHYT.

[Ipy oLleHMBaHUY PE3YIBTATOB MEPONIPUATHI
MCTIONB3yeTCs OaJlIbHO-PEHTUHTOBAs CUCTEMA
OLICHHMBAHUS PE3YyJIbTAaTOB yueOHOI
NesITeIbHOCTH 00yJaromuxcs (yTBepkIeHa
npuka3zoM pexropa Nel79 ot 24.05.2019). K
3a4eTy JOIYyCKAIOTCs CTYACHTBI, BHIITOJIHUBILINE
ToMaliHee 3aj1anue (yactu 1 u 2), pedTuHr
KOTOPBIX 110 110 JUCIHUIUIMHE HETOCTATOYEH IS
TOJTy4EHUS 3a4€Ta.

3a4eT MPOBOAUTCS MUCHMEHHO.

buitet coepKUT 2 TEOPETUYECKUX BOIIPOCca U 2

IIpome-
3anaun. Ha moaroroBky orBoaurcs 45 MUHYT.
KyTOUHASI 3auet - 5 3a4eT
[[Ixana oueHnBaHus: - J{aHbI NpaBUIIbHBIE
arTecTanus

OTBETHI Ha BCE€ BOMPOCHI, MPABIIBHO PEIICHBI
3a/1a49¥ - 5 6aJ10B; - J[aHBI OTBETHI HA BOIIPOCHI,
[PEIICHBI 337]a9H C HECYIIEeCTBEHHBIMU
ommOKkamu - 4 6anna; - Jlaner orBeTH Ha 1
BOTIPOC | pernieHa | 3a1aqa, BO3MOXKHO €
HECYIIECTBEHHBIMH OITMOKaMU - 3 Oaa; -
JlaHbl IpaBUIILHBIC OTBETHI MEHEe YyeM Ha Ha |
BoIpocC - 0 6ay1oB; PEUTHHT BEIUHUCIIACTCS KaK
OTHOIIIEHHE HabpaHHOTO YKcia 0aioB K
MakcUMalbHOMY yHcily OamioB. Bec
KOHTPOJILHOTO MEPOTIPUATHS =1.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepn
OLICHUBaHUS
aTTecTaluu
[Tpu onleHMBaHUU PE3YNHTATOB MEPOIPHUITHI UCIOIB3YETCS
0aJTPHO-PEUTUHTOBAS CUCTEMA OIICHUBAHUS PE3YIBTaTOB YUEOHOM
NeSITEIbHOCTH 00yJaromuxcst (yTBepkKAeHa MpUKa3oM pekTopa |B cooTBeTCTBUU C
3a4eT Nel79 ot 24.05.2019). K 3aueTy nomyckaroTcs CTyAeHTHI, caaBiue|nm. 2.5, 2.6
IoManrgue 3amagus 1 u 2. Dx3aMeHamoHHas olleHKa [Tonmoxxenus
BBICTABJISIETCS HA OCHOBAHUU PEUTHHTA, PACCUMUTAHHOTO IO
MEPOIPUITHSIM TEKYIIET0 KOHTPOJISl B TeUeHHE ceMecTpa. PelTuHr




60% u Gosnee "3auteHo", pedtunr meHee 60% "He3auTeHO".
CTyneHTbl, peTUHT KOTOPBIX 10 TEKYIEMY KOHTPOIIO
HE0CTaTOYEH Ul MTOJyYEHUs 3a4€Ta, CAAI0T MMCbMEHHBIN 3a4eT.
B 5TOM city4yae TOroBbIN PEUTHHT 1O AUCHUIUIMHE PACCUUTHIBACTCS
B COOTBETCTBHUU C MMPaBUIAMH 0aTbHO-PEHTHHTOBOI CHCTEMBI 110
PEUTHHTY TEKYIIETO KOHTPOJISL U PEUTHHTY, TOJTy4YeHHOMY Ha
IIPOMEKYTOYHOM aTTeCTaliu.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

Ne KM

[1K-4

3HaeT: OCHOBHBIC MTOJIOKEHHUSI TEOPUH TIOTPEITHOCTEH; METOIBI AIMPOKCUMAITHA
YHCIIOBBIX JIAHHBIX; TEOPETHUECKUE OCHOBBI METOJIOB YHUCIICHHOTO
WHTErpupoBaHus, TuddepeHIpoBaHs, pelIeHNUs HETMHEHHBIX YPaBHEHUH H UX
CHCTEM, YUCIICHHOTO pelIeHus 3a1aun Koy u kpaeBoi 3aaa4qu Jist
0OBIKHOBEHHBIX JAH(hepeHITnaIbHbIX YPaBHEHUN

[1K-4

'YMeeT: UCTI0Ib30BaTh METObl YUCIEHHOTO HHTETPUPOBaHMUS,

Qg epeHIMpPOBaHUs, PEILICHHS HETUHEHHBIX YPaBHEHUN U UX CUCTEM,
YHCIIEHHOTO pelleHus 3a1aun Ko u kpaeBoil 3a1a4u, OllEeHUBATh OTPEIIHOCTb
pesynbrara

[1K-4

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: MCITIOJIb30BAHUS MMAKETA NPOTpaMM Mathcad JJIA
PCIICHUA BRIYHUCINTCIIBHBIX 3aaa4

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

@) OCHOBHas

BY30B

aumepamypa.

1. baxgsanos, H. C. Uucnernsie MmeToansl TekcT yued. mocobdue mis Gpus.-
Mmart. cnenuainbHocTelt By30B H. C. baxsanos, H. I1. XKunkos, I. M. KoGenbkoB ;
Mock. roc. yu-T um. M. B. JlomoHnocoga. - 6-¢ u3a. - M.: bunom. JlaGopatopus

3Hanui, 2008. - 636 c. u.
2. Typuak, JI. 1. OcHOBBI uncneHHbIX MeTOI0B TekcT yued. mocodue st

JI. 1. Typuak, I1. B. [1notHuKOB. - 2-¢ u3M., nepepad. u gom. - M.:

®usmaraut, 2005. - 300 c. u.
3. BockoOoitnukos, FO. E. PerpeccnoHHbIif aHau3 TaHHBIX B IMAKETE
Mathcad [Tekct] yue6. mocobue aJis TEXH. U SKOH. creruanbHocTel By30B TO. E.
Bockob6otinnkos. - CII6. u ap.: Jlans, 2011. - 223, [1] ¢. ui., Taba. 1 37€KTpOH. ONT.

JIUCK

0) dononHumenvHas iumepamypa:
1.  bepesun, U. C. Metonst Beruucinennii [Texct] T. 1 Yueb. mocobue ms

BY30B

: B2 1. U. C. bepesun, H. I1. Kuakos. - 2-e uzn., crepeoru. - M.:

duszmarrus, 1962. - 464 c. u.
2. bepesun, U. C. Metoas! Berunciiennit [Tekct] T. 2 Yue0. nocobue st
By30B: B 2 1. 1. C. bepesun, H. I1. XKunkos. - M.: @usmarrus, 1960. - 620 c. yepr.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMeIowuecs: 8 bubauomexe:
He npenycmoTtpenbt



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1.  CyxoBuios, b. M. Uucnennsie Mmetosbl [TekcT] : yueb. mocobue mo
Hanpasnenuto "[Ipuknan. uapopmaruka" / b. M. CyxoBuios ; FOx.-Ypai. roc. yH-T,
Kad. Uadopmaruka ; KOYpl'YUensbunck : Uznarensckuii Hentp FOYpI'Y |, 2013
49 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  CyxoBwios, b. M. Hucnennsie MeTosbl [ TekcT] : yuel. mocobue mo
Harnpasienuto "llpuxnan. uagpopmaruka" / b. M. CyxoBuios ; FOx.-Ypai. roc. yH-T,
Kad. Uudpopmaruka ; KOYpl'YUensounck : Uznarensckuii Hentp FOYpI'Y , 2013
49 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

Her
[Tepedyens KCIOIB3yEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. PTC-MathCAD(b6eccpouHo)

[Tepeyens ncnonab3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

Ne OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bup 3ansTuii a }; MPEeIyCTaHOBJICHHOE MPOTPAaMMHOE 00€CIIEUCHHE, UCTIONB3yEeMOE ISt
YA Pa3TUYHBIX BUJIOB 3aHSATHI

336
@)

Jlekuun Jlocka, 3KpaH, KOMIIBIOTEP C MYJBTUMEIUIUHBIM TPOEKTOPOM

[IpakTnueckue 332 |KoMIBIOTEpHBII KJIACC C yCTaHOBIECHHBIM NPOTPAMMHBIM 00€CTIeueHuEeM
3aHsaTUsA U ceMuHapsl |(2) |(MathCAD, Microsoft-Office)




