MHUHUCTEPCTBO CEJbLCKOI'O XO3SIICTBA POCCUNCKOMN ®EJEPALINHA
JEINAPTAMEHT HA YYHO-TEXHOJIOT'MYECKOM IMMOJIMTUKUA U OBPA3OBAHMUSI

®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
«BOPOHEKCKHI1 TOCYIAPCTBEHHBII ATPAPHBIII YHUBEPCUTET
WUMEHHU UMIIEPATOPA IIETPA I»

YIIPABJIEHUE JOIIOJIHUTEJIBHOI'O OBPA3OBAHMSI

YYEBHO-METOUYECKHM IIEHTP IO UHP®OPMAIIMOHHOMY
COITPOBOKAEHUIO UH)KEHEPHOMU JESATEJBHOCTH

«YTBEPIKAAIO»
IpopekTop 1o 3a04HOMY U
JOTIOJTHUTEILHOMY 00pa30BaHUIO
®I'bOY B Boponexckuii ['AY
it 7. Benses A. H.

SZTES LB 2016

JOINOJIHUTEJIbHAS HPOQ)ECCHOHAHb}fAﬂ MNPOI'PAMMA
IMNOBBILIEHUS KBAJIMOUKALIUHN

«CUCTEMbBI ABTOMATU3UPOBAHHOI'O PACYETA
3JIEMEHTOB KOHCTPYKIH»

JlOKyMEeHT 0 KBaJH(PHKALUHK: YJOCTOBEPEHUE O MOBBIIOHUH KBAIU(DUKALIUH
O6bem: 72 yaca (2 3a4eTHBIC €AUHHULIBI)

KaTeropnﬂ cnymaTeneﬁ — WHXKCHCPHO-TEXHUYCCKUEC pa6OTHI/IKI/I, CTYACHTLI
CTapuInX KypcCOB, 06yqa101u1/1e051 10 MHXXCHEPHBIM HAllpaBJICHUSIM

Bopounex - 2016 r.
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Pa3paGoTuHKn: KaHAMIAT TEXHHUYECKUX HayK, JOLEHT, 3aBelylolmi Kadenpoi

ay
npUKIagHoi Mmexanuku BI'AY 4 bensier A.H.

KaHIMIAT ~TEXHUMECKHX HayK JOLCHT Ka@eCAphbl NIPUKIAIHON MeXaHUKH
/ 4

i 3060B C.10.

KoOHGy/IbTaHT: KaHIMIAT TeXHYHECKNX HAYK, Benymit koHcTpykTop OO0 «Bo-

T

pOHEXCelbMaID) <

> /" Huxonenko E.M.

Pabouass mporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl NPUKIIALHOM
MexaHUKU «28» okTsi0ps 2016 r., mpotokon Ne 010118-02

3aBenyrouui kahenpoi / ~ Benser A.H.

Pa0ouas mporpamma peKoMeH/I0BaHa K HCIIOJIb30BaHUIO B yueOHOM Ipoliecce Me-
TOJMYECKONH KOMHCCHEH ympaBjeHUsl OOMOJHUTeNbHOro obpaszoBanus @OI'LOY
BO Bopounexckuii ['AY «3 1» okts06ps 2016 r., nmpotokos Ne 4

[Ipencenarens MeToaMYECKON / benses A.H
KOMUCCUH .
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[. OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBI

1.1. HopmaTBHO-TIpaBOBbIE OCHOBAHMS Pa3pad0TKH NMPOrpaMMbl

HopmaTuBHO-IIpaBOBYIO OCHOBY pa3pabOTKH MPOTrPaMMbl COCTaBIISIIOT:

®DenepanbHblii 3akoH «O0 obpazoBanuun B Poccuiickoit @eneparm» ot 29.12.2012 1.
Ne 273-03;

®enepanbublil 3akoH  «Tpynosoit koneke Poccuiickoit @enepaumn» ot 30.12.2001 r.
Ne 197-03;

[Tpuxa3z MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 01.07.2013 r.
Ne 499 «O06 yrtBepxkaenun Ilopsaka opraHu3anyy W OCYIIECTBICHHS 0Opa30BaTEIBHOM Oes-
TEJILHOCTH TI0 JIOTIOJTHUTENILHBIM PO(EeCCHOHATIBHBIM ITPOrpaMMam»;

[Toctanosnenue IlpaButensctBa Poccuiickoit @enepanuu ot 15.08.2013 1. Ne 706 «O6
yrBepkaeHnn [TpaBui okazaHus MIaTHBIX 00Pa30BaTENbHBIX YCIYI»;

[Tucemo MunucTepcTBa 0o0pazoBanus U Hayku Poccuiickoit @enepamuu ot 09.10.2013 1.
Ne 06-735 «O nonoaHUTENBHOM NMPOdecCHOHANTBHOM 00pa30BaHUN;

[Tucemo MunucTepcTBa 0oO6pazoBanus U Hayku Poccuiickoit @enepamuu ot 21.04.2015 1.
Ne BK-1013/06 «O HampaBlieHUH METOAMYECKUX PEKOMEHIAINI MO peaan3alluu JOMOIHUTEb-
HBIX NTPO(ECCUOHABHBIX IPOrpaMM»;

Metoanyeckre peKOMEHAANH 10 pa3paboTKe OCHOBHBIX MPO(ECCHOHATBHBIX 00pa3oBa-
TEJIBHBIX IPOTrPaMM U JONOJIHUTENBHBIX MPOPECCHOHATIBHBIX MPOrpaMM C y4eTOM Ipodeccuo-
HAJIHBIX CTaHJAPTOB, YTBEPXKJIECHHHIMH MUHHCTEpCTBOM 00pa3oBaHus M Hayku Poccuiickoii
Oenepanuu 22.01.2015 . Ne J1JI-1/058H;

®denepanbHbIA TOCYJAPCTBEHHBIM 00pa30BaTeNbHBI CTAHAAPT BBHICIIETO OOPAa30BaHUS IO
HarpasiieHnto noarotoBku 15.03.03 IpuknamHas mMexanuka (YpoBeHb OakanaBpHaTa), YTBEPIKICH-
HBII prKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparyum ot 19 mapra 2015 r.
Ne 220;

[Tpuka3 Muntpyna Poccun ot 04.03.2014 Ne 1211 «O6 yTBepkIeHHH TPOQEecCHOHATb-
HOro cranaapra «Crnenuanuct 1o Hay4HO-HUCCIIEA0BATENbCKUM M OIBITHO-KOHCTPYKTOPCKUM pa3pa-
6otkam» (3apeructpupoBano B Muntocte Poccrn 21.03.2014 Ne 31692);

YcraB ®I'BOY BO Boponexckuit 'AY;

Pemennst yuenoro coseta @I'bOY BO Boponexckuii 'AY;

IT B'AY 1.1.05 — 2014 TTOJIOXXEHUE o TekyieM KOHTPOJIE YCIEBAEMOCTH U TIpOME-
KYTOUYHOH aTTeCTaluy CTYACHTOB;

IIBT'AY 1.1.12 — 2016 TTOJIOJKEHUE 06 arrecTaliiOHHON KOMHCCHH;

I1 BI'AY 1.4.02 — 2016 [TIOJIOXKEHHME o nopsiake opraHu3aluy U OCYLIECTBICHUS 10-
HOJHUTEIBHOIO 00pa30BaHMUs;

[ICIT BI'AY 7.3.013.2000 — 2015 TIOJIO)KEHUE 06 ymnpaBieHUH AONOJIHUTEIHHOTO
oOpa3zoBaHus;

IICIT BI'AY 7.3.021.200800 — 2016 IIOJIOXKEHUE 06 yueOHO-METOANYECKOM LIEHTpE
110 UHPOPMALIMOHHOMY COIIPOBOKICHUIO HHKEHEPHOU JesTEeNbHOCTH;

JInuensust: cepust 90JI01 Ne 0008770, peructparnmonnsiii Ne 1750 ot 10 Hos6ps 2015 1,

BbITaHHass DeiepalibHOM CITy:K00ii 10 HaI30PY B chepe 00pa3oBaHuUs HA CPOK — OECCPOUHO.
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1.2. TpeOoBaHus K caylIaTeJ M

Cpennee mpodeccrnoHanpHoe oOpa3oBaHue ¢ KBaTU(UKAIUAMH «TEXHHK-MEXaHUK» H
«TexXHUK-TEeXHOJIOT» WM BhICIIee 00pa3oBaHUE: CHEIHAIUCT C KBanudukanusmu «HxeHep-
MeXaHUK» U «HKeHep-TeXHOJI0r»; 0aKajlaBp M0 TEXHUYECKUM HAIlpaBJICHUSIM; CTYICHTHI BbI-
IMYCKHOI'O KypCa BBICHIUX y‘-Ie6HI:IX BaBCI[eHI/II‘/JI, COOTBCTCTBYIOIIHUC YKA3aHHBIM BBIIIC KBaJII/I(I)I/I-
KarusM 0e3 peabsIBICHUN TpeOOBaHUN K CTaKy paOOTHI.

1.3. ®opMma ocBOEHHS IPOTrPaAMMBbI
OuHnas.
1.4. Heab 1 miiaHupyemble pe3yJabTaTbl 00y4eHHsI

Heﬂb: IIO3HAKOMHUTDH cnymaTeneﬁ C COBPEMCHHBIM COCTOSSHHEM aBTOMAaTHU3allUH PacCUCT-
HO-IIPOCKTHPOBOYHBIX pa60T; AaTb NpCACTABJICHUA O MCTOAAX U CPCACTBAX AaBTOMATU3allUU pac-
4qe€Ta 3JICMECHTOB KOHCTPYKHPIP'I " UX IPAKTHYCCKOTO IPUMEHCHUS B HH)I(eHepHOfI JCATCIIBHOCTH.

3anaun:

1) 03HAKOMHUTH CiyIIATENIeH ¢ OCHOBHBIMHU MPHUHIUIIAMH paOOTHl CUCTEM aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHNUS,

2) 03HAKOMUTH CITyHIaTesael ¢ OOMKUMHU MPUHIMIIAMU aBTOMATU3UPOBAHHOTO PacyeTa JIEMEHTOB
Y KOHCTPYKIIU;

3) MO3HAKOMHUTH C COBPEMEHHBIMM IIPOIPaMMHBIMU CPEJICTBAMU ISl PEIICHUS 3a]a4 COIPOTUB-
JICHUs] MaTepHaJIOB.

[Iporpamma HampaBjeHa Ha OCBOCHHME CIEIYIOIIUX MPO(EeCCHOHAIBHBIX KOMIIETECHIIUN
no BuAy mpodeccuoHabHON AesaTenbHOCTH «IIpOEKTHO-KOHCTPYKTOPCKHUE pa3pabOTKW» AJis
BBITOJIHEHUS TIPUKJIAJHBIX PabOT MOUCKOBOTO, TEOPETHUECKOTO U HKCHEPUMEHTAIBHOTO XapaK-
Tepa C LEJIbI0 ONPECNICHNs TEXHUUYECKUX XapaKTePUCTUK HOBOW TEXHUKH MO CJIEAYIOIIMM BH-
JaM SKOHOMHYECKOH nesrenbHocTH: «[Ipon3BoacTBO MamuH U 00opynoBaHusy»; «TexHudeckoe
00CIyXKMBAaHUE M PEMOHT aBTOTPAHCIOPTHBIX CPEACTBY; «JleATeIbHOCTh CYXOIyTHOTO TpaHC-
nopra:
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OO6o61eHHbIE
TpynoBbie OcBauBaemble npogeccro-
TpYAOBBIE Bnanets YmeTh 3HaTh
GbyHKIIIH HaJIbHBIE KOMIIETEHIIUU
dbyaKIHIH
IIpoBenenue Ha- 1. OcymecTBneHue CrnocoOHOCTh IPUMEHATH (PU3H- Co6opom, 00pabotkoii, | OueHnBaTh M ONPEAETATh BHYTPEH- | CTPYKTypy M OCHOBHBIE KOMIIO-
y4HO- NIPOBEJCHUS PabOT 10 | KO-MaTeMaTHYECKHH armnapar, aHaIM30M W 0000mIeHreM | HUE CHIOBbIe (DAKTOpBI IPHU Pa3iUy- | HEHTHI CHCTEM aBTOMATH3MPOBAH-
HCCIIeI0BATEb- 00paboTKe M aHATHM3Y | TEOPETHYECKHUE, PACUCTHBIC U pe3yabTaTOB JKCIEPUMEH- | HBIX CIy4JasX HarpyXeHHs; NPHME- | HOro MPOEKTUPOBAHUS; MOJIb30Ba-
CKHX U OIIBITHO- HAy4YHO-TEXHUYECKON 9KCIIEPUMEHTAIbHBIC MCTO/IbI TOB U UCCIIEIOBaHUI. HATh HOPMAaTHBHYIO JOKYMCHTALMIO; | TenbCcKuil uHTEpdeiic npukiaz-
KOHCTPYKTOPCKHUX | MH(OPMAINU U pe- WCCIeJOBaHUM, METOIb MaTeMa- OpOpMIIATS  pe3yNbTaThl  HAYYHO- | HRIX MPOrPaMM; THIOBbIE MpHE-
pa3paboTox 1o THYECKOTO ¥ KOMITBIOTEPHOT'O UCCIICIOBATCIILCKUX W ONBITHO- | Mpl pabOThl C HCIIOJIE30BAHHEM

OTACIBHBIM pas-
JcJ1aM TCMbI

3yJIbTaTOB UCCIIEIOBA-
HUH.

2. Ocy1ecTBieHre
BBITTOJTHEHHS YKCTIE-
pUMEHTOB U oopM-
JICHUS PE3yIbTaTOB
HCCIIeIOBAaHUHN U pa3-
paboToxk.

3. ITogroroBxka dJe-
MEHTOB JIOKyMEHTa-
IIUH, IPOCKTOB IIAaHOB
U TIPOTpaMM IIPOBEIC-
HHS OTAENBHBIX JTa-
OB padoT.

MOJICJIMPOBAHUS B MPOLIECCE
podhecCHOHATLHOM e TeIbHO-
CTH.

KOHCTPYKTOPCKHX PaboT.

MPUKIIAJHBIX IPOTPaMM.

T'0TOBHOCTP BHITIOTHATH HAYTHO-
HCCIIeIOBATEeNIbCKHE PabOTHI U
peuaTbh Hay4HO-TEXHUUECKHE
3a/1a4d B 00JIaCTH NPUKIATHON
MEXaHUKH Ha OCHOBE JOCTHXKE-
HHUM TEXHUKHU U TEXHOJIOTH,
KJIACCUYECKHX U TEXHUUECKUX
TEOPHI U METOJIOB, (PU3UKO-
MEXaHUYECKUX, MATEMATHYECKHUX
1 KOMIIBIOTEPHBIX MOJeIeH, 00-
JIAJAIOIINX BBICOKOM CTENEHBIO
aJICKBATHOCTH PEaJTbHBIM ITPOIIEC-
caM, MaIlliHaM ¥ KOHCTPYKIIHSIM.

Mertonamu aBTOMAaTHU3UPO-
BaHHOTO pacyera 3JEeMEH-
TOB ¥ KOHCTPYKIMH U
MPAaKTUYCCKUMHU  HaBBIKa-
MU PCIICHHS 3a/1a4; METO-
JlaMH TIPOBEACHUS JKCIIe-
PUMCHTOB W HAOJIIOJCHUM,
0000mennss u 00paboTKu
nH(pOpPMAIIUH.

OO6OCHOBBIBATh ONTHUMAaJIbHBIE Tapa-
METpbl KOHCTPYKLHHA C HCIOJIb30Ba-
HUEM CHCTEM aBTOMAaTH3UPOBAHHOTO
MPOCKTHUPOBAHUS; OLCHUBATH M IPO-
THO3UPOBAaTh COCTOSIHAE MAaTCPUAIOB
U NPUYMH OTKA30B JICTANCH MO BO3-
JICHCTBUEM HAa HUX Pa3IMYHBIX JKC-
TUTYaTallUOHHBIX (PAaKTOPOB; MpHUMe-

HSTh METOABl aHANW3a HAY4HO-
TEXHUYECKOH WHpOpManuu; opopm-
JSITh pe3yJbTaThl OTIBITHO-

KOHCTPYKTOPCKHX PaboT.

dusnyeckue OCHOBBI MEXaHUKH;
CTPOCHHE M CBOHCTBa MarepHa-
JIOB; CYIIHOCTb SIBJICHHUIi, MPOMC-
XOMAIIMX B MATEPUAIaX B YCIOBH-
SX OKCIUTyaTallMd W3ACNUil; Kpu-
TepuH pabOTOCIIOCOOHOCTH U pac-
Yeta MAaIlMH M KOHCTPYKIHH, H
0a3upyroIecs: Ha HUX aBTOMATH-
3MPOBaHHBIC METOIBI PACUeTa;
METOMBI Pa3pabOTKH TEXHUYECKOH
JOKYMEHTALHN;

HOPMAaTHBHYIO 0a3y Uil COCTaB-
neHus HMHOOPMAIMOHHBIX 0030-
POB, pelieH3HWil, OT3BIBOB Ha TEX-
HUYECKYIO JOKYMEHTALHIO.
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1. VUEBHbIN TJIAH

Oobs13aTesbHBbIE YUeOHBIE

CamocTosiTesibHast padoTa

®opmbl 3aHATHUSA o0y4yaromerocs IIpakTuka
Ne HaumenoBanue HpoMexyTOu — (CTaXHMPOBKa) Bcero
- B T. 4. KOHCYJIbTAllUH IIPH
n/n YHeOHbIX TeM Hoii aTTecTamuu| BCETO HPaKTHYECKUE Bcero YHPTAIMHA TIPH (1ac.)
I BBINIOJTHEHUHN CaMOCTOATCIBbHOU (qac.)
(qac.) 3aHATHSA (Jac.) (gac.)
paboTsr
VYcTHblit onpoc
Ha MMPAKTUYCCKUX
1. |OcHossl pabotel B MathCad. |, 00 7 6 4 - - 11
[TporpaMMHBIi1 KOMITIIEKC YerHslit onpoc
APM WinMachine, ncrnosp- |18 HPaKTHICCKUX
o 3aHATHUAX
2.  |3yIOLIMM B CBOMX pacyerax 7 6 4 - - 11
3a/1a4¥l COMPOTUBJICHHSI MaTe-
pHaJIoB.
Mopynu, cuctemst APM VerHbiit onpoc
3. |WinMachine, peanusyromue |1@ TPAKTHICCKHX 14 12 12 - - 26
3aHATHAX
METO]] KOHEUHBIX JIEMEHTOB.
3aaun CONMPOTHUBIICHUS MaTe- | Y CTHEIA 0mpoc
4. |puasioB B IpOrpaMMHOU cpeje |14 MPaKTHACCKIX 8 6 14 - - 22
MathCad 3aHATHUAX
5. DK3aMeH - - - - - 2
Bcero mo nporpamme:
porp 36 30 34 - - 72

1.5. TpynoemkocTh mporpamMmsl - 72 yaca (2 3a4eTHbIe eIUHHUIIBI).
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I1I. KAJIEHJIAPHBI YUEBHBIN TPADHK
rll\i HaMMCHOBaHHE TeMbl, pasca Bc;ero, Pacnpenenenne Marepraia mporpaMMbl IO JHSIM 3aHATHI =

OcHoBbI paboTsl B MathCad.

11

[Tporpammusrtit komrieke APM WinMachine,

2 WCIIOJIb3YIOLIMI B CBOMX pacyeTax 3a/Jadu Co- 11
MIPOTHUBJICHHS] MAaTEPHUAJIOB.

3 Monynu, cuctemsl APM WinMachine, peanu- 2%
3YIONINE METOJ KOHEYHBIX DJIEMEHTOB.

4 3amaun CONPOTUBIICHHUSI MATEPHAIIOB B TIPO- 2
rpammHoOM cpene MathCad.

5 Hrorosas arrecramus - 3K3aMeH 2
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IV. COAEP)XAHUE ITPOI'PAMMEI [TOBBIINEHN S KBAJTTMOUKALINN

Conep:xanne y4eGHOT0 Kypca «ABTOMATH3MPOBAHHBIN pacyeT U MPOEKTHPOBAHNE JeTA/Ieil MAIIUH U JIEMEHTOB KOHCTPYKIIHii»

HaumeHnoBanue CoaepsxaHue y4eOHOro MaTepuaia v (pOpMbI OPraHU3aALMH J1esiTeTbHOCTH OBBeM 4ACOB
pa3ieoB M TeM 00VYAOIIMXCS
1 2 3 4
Conep:xaHue yueOHOT0 MaTepuaia YpoBeHb 0CBOEHUS
WuTepdeiic mompzoBatens. BxoaHoii s361k cuctembl MathCad. Tumer manasx. Hactpoiika
MathCad nns pabotsl. Penienue HelnMHENHBIX ypaBHEHUN U CUCTEM yYpaBHEeHMM. Pelienue om- O3HAKOMITEILHLL 11
TUMU3ALUOHHBIX 3a7a4. OOpaboTKa IKCIIEpUMEHTaNbHBIX TaHHBIX. beaMoaynbHOe 1 MOAYJIb-
Tema 1. HO€ NporpaMMmupoBanue B makere MathCad.
OcCHOBBI pabOTHI B NudopmanuoHubie (JIEKIMOHHBIE) 3AaHATHS
MathCad. OcHoBbl pabotel B MathCad. 1
IIpakTHYecKHe 3aHATHSA
MathCad — pacueT cTaTH4eCKH ONPeIeIUMBIX CTEPKHEBBIX CHCTEM IPH PACTSDKEHHH-CHKATHH. 2
APM Beem — pacyeT cTaTHYECKH ONPEIEIUMBIX CTEP>KHEBBIX CUCTEM MPHU PACTSHKEHUU-COKATUU. 2
MathCad — pacueT ctaTH4ecKH HEONPEIeTUMBIX CTEP)KHEBBIX CUCTEM NP PACTKECHUU-CIKATHH. . 2
CamocrosiTeibHas padoTa 4
Conep:xaHue yueOHOT0 MaTepuajia YpoBeHb 0CBOEHMS
APM Joint — Moy pacuyeTa U MPOSKTUPOBAHUS COeAMHEHUH 3eMeHToB MaiuH. APM Shaft —
MOJ1yJIb IPOEKTUPOBaHUs BajioB U oceil. APM Soring — MOysib BCECTOPOHHETO pacyeTa u MpoeK- . 11
Tema 2. TUPOBAHUS YIIPYTUX METAITUYECKUX HJIEMEHTOB MaIIHH. OsHaKoMHTeIbHEI
[IporpaMmMHBI KOM-
ieke  APM - Win- Hudopmannonnbie (JIEKIMOHHbIE) 3AHATHSI
Machine, 5 IIporpammusiii kommiekc APM WinMachine, ucronb3yroniuii B CBOMX pacueTax 3aadd COMPOTHBRIEHHS MaTEPUATIOB. 1
HCTOTIBSYIOmMH B IlpakTHYecKHe 3aHATHSA
CBOMX pactetax 3a-\\fathCad — onpe/esneHue reoMeTPHUYECKHX XapaKTEPHCTHK IUIOCKHX MOTEPEUHBIX CEUCHHMIA. 2
ladil - CONPOTHBIIC- A PN Beem — pacyder Ha MPOYHOCTh CTATMYECKHU OIPEAECTUMON OaIKu. 2
HHA MATepHaIos. APM Structure3D — pacder Ha IPOYHOCTHh CTATHYECKH OMPEACIUMON PaMBl. 2
CamocrosiTesibHasi padoTa 4
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2

3

Tema 3.
Monynu, cHCTEMBI
APM WinMachine,
peanu3yromnme
MEeTox KOHEUYHBIX
3JIEMEHTOB.

Conep:xaHue yueOHOT0 MaTepuajia

YpoBeHb 0CBOEHMS

Kpatkoe onucanne npuHiuna Metoga KoHedHbix anemeHToB. APM FEM2D — moayns pacuera me-
TOJIOM KOHEYHBIX 3JIEMEHTOB IUIOCKHX 00bekTOB. APM Beem — mMomynb, mpenHa3sHaYeHHBIN IS
BBITIOJIHEHHS pacdeTa OalKy B YCIOBHUSIX MPOU3BOIBHOTO Harpyxenus. APM Truss — Moxynb ams
pacuera pepm. APM Frame3D — Momynp pacdera METOJOM KOHEYHBIX JIEMEHTOB HAIPSKCHHO-
ne(OPMHUPOBAHHOTO COCTOSHHSA OallOuHBIX, (DEPMEHHBIX W TPEXMEPHBIX PAMHBIX KOHCTPYKLUI
MIPOU3BOJIBHOTO BUJA MPHU MPOU3BOJILHOM XapakTepe Harpyxkenus. APM Structure3D — moaynb
KOMIUIEKCHOT'O aHAJIN3a TPEXMEPHBIX MPOTSKHBIX KOHCTPYKIHUI.

PenponykruBHbIi

26

Nudopmanuonubie (JIEeKIMOHHBIE) 3AaHATHS

Monymu, cucrembl APM WinMachine, peanusyroniie MeTo KOHEYHBIX SJIEMEHTOB.

IIpakTH4yeckue 3aHATHSA

APM. Beem — pacder Ha >K€CTKOCTh CTATUYECKH OTPECINMON OaIKH.

APM Structure3D — pacder Ha KECTKOCTh CTATUYECKH ONPEACITUMON PaMBbl.

MathCad — pacyet Ha MPOYHOCTh CTATHYECKU HEOIpeIeTUMON OaJIKu.

APM Beem — pacueT Ha IPOYHOCTh CTATHYECKH HEOIIPEACIUMON PAMBI.

APM. Beem — pacyer Baja Ha u3ru0 ¢ Kpy4eHHUEM.

NN AN

CamocrosiTesibHasi padoTa

—_—
i

Tema 4.
3ajgaun  COMPOTHUB-
JIEHWsI MaTE€pPHAJIOB B
MIPOTPAaMMHOM cpeJnie
MathCad.

Conep:xaHue yueOHOro MaTepuajia

YpoBeHb 0CBOCHUS

Pacuer HpOFI/I6OB B CTATHYCCKHU OIMPCACIUMBIX Oanmkax MCTOAOM HaYaJIbHBIX IMapaMETPOB. Pacuer n
IMOCTPOCHHEC SITHOP MOMEPCUYHBIX CHUJT Q u I/I3FI/I68.IOI_HI/IX MOMEHTOB M B cTaTH4YeCKH HEONpCaACIN-
MBIX Oankax. CloskHOe COIIPOTUBJICHUC. PacueT Ha u3ru6 c KPpYUCHUCM. HOCTpOGHI/Ie HeﬁTpaHBHOﬁ
JIMHUU MIPHU BHCHCHTPCHHOM PACTSIXKCHUN-CKATHUU.

PenponykTuBHBIN

22

HNudopmanuonHbie (JIeKIIMOHHBIE) 3aHITHUS

3a1aum CONMPOTHBIICHUSI MaTEpUAJIOB B iporpammHoi cpeae MathCad.

IIpakTH4yeckune 3aHATHSA

APM Structure3D — pacueT Ha MPOYHOCTH MIIOCKONPOCTPAHCTBEHHOM paMBbl.

APM Structure3D — pacueT npsIMOJIMHEHHOTO CTEP>KHS HA YCTOMYHUBOCTD.

Microsoft Word — opopmiteHre TeKCTOBBIX JOKYMEHTOB.

NN [N

CamocrosiTesibHasi padoTa

—_—
i

IK3aMeH

\S)

Bcero:
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V. OHEHKA PE3VJIbTATOB OCBOEHUS [TIPOI'PAMMBbI

5.1. ®opmbI aTTECTALMHT

Texkymui KOHTPOJIb 3HAHUU CIIyLIaTeJIed IIPOBOJUTCS B BUJIE€ JIEKTPOHHOIO TECTUPOBA-
HUS U IIyTEM HMHJMBUAYAJIbHOTO ONPOCA IO PE3yJIbTaTaM BBINOJHEHUS WHIWBHUAYaIbHBIX 3a/a-
HUH Ha mpakTUyeckux 3aHsATusX. Llens Tecra — muddepeHmpoBars ypoBeHb MOATOTOBKH CTY-
JIEHTOB 10 OTAEIBHBIM pa3/iesaM AUCHUIIINHBL.

Jnis momycka K 3K3aMeHy He0OX0IUMO:

1.ITocentenue 3aHATHH.

2. BolnosHEHNE PAKTUYECKUX 3aJaHUMN.

3. AKTUBHOE y4acTue B paboTe Ha 3aHITHIX.

4. Texy1iee TECTUPOBAHUE.

Ha cmauy sx3amMeHa OTBOAMTCS JBa Yaca. JK3aMEHAIIMOHHBIA OUJIET COCTOUT M3 JBYX T€O-
PETHYECKHUX BOIPOCOB U MIPAKTHUECKOM 3a1auu. [locnenoBaTenbHOCTh IPOBEACHUS dK3aMEHa!

1. TTonroToBKa U OTBET HAa TEOPETUUYECKUE BOMPOCHI; 2. Penienne npakTuueckoil 3a1auu.
DK3aMeH TPUHUMAIOT JIBA TIpernoAaBarels B popMe HHAUBUIYATLHON Oeceapl ¢ KaKIbIM
CJIyIIATENEM B IPUCYTCTBUH OCTAJIbHBIX SK3aMEHYIOIUXCSI.
Ha sx3ameHne npocTasisercs:

- OLICHKA «OTJIUYHO», €CJIH CIIyllaTelb 00J1a/1aeT MOJTHBIMU U TTYOOKMMH 3HAHUSIMU MPO-
IPaMMHOT0 MaTepuaia; Ipu OTBETE IIPOJEMOHCTPUPOBAII HCUEPIIBIBAIOIIEE, [TOCIEA0BATEIBHOE
U JIOTUYECKU CTPOIHOE M3JI0KEHUE; TPABUILHO CPOPMYITHPOBAI MOHATHS U 3aKOHOMEPHOCTH TIO
BOIIPOCY; MCIOJIb30BaJ MPUMEPHI U3 JAOMOTHUTEIBHONW JUTEPATYPHl U MPAKTUKH; CIEIal BBIBOJ
[0 U3J1araéMOMYy MaTepHally; MPaBUIbHO OTBETHJI Ha JIOMOJIHUTENIBHBIE BOIPOCHI; PEIINII MIPaK-
TUYECKUE 334U,

- OLEHKa «XOpOoIIo», €ClId Ciylareab o0JajaeT AOCTATOYHO IOJIHBIM 3HAHUEM Mpo-
IPaMMHOTO MaTepualia; ero OTBET IPEJCTaBISeT TPaMOTHOE M3JIOKEHHE Y4eOHOro Marepuana
[0 CYHIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTH B (POPMYJIMPOBAHUU TOHATHI; Ipa-
BUJILHO MPUMEHEHBI TEOPETUUECKHUE MOJIO0KEHUS, IOTBEPKACHHBIC MPUMEPAMU; C/IEJIaH BBIBOI;
JIOCTAaTOYHO MOJHO OTBETUJI HA JOTOJIHUTENBHBIE BOIIPOCHI; PEIINII IPAKTUYECKHE 3a0a4H;

- OLIEHKA «yAOBJIETBOPUTEJBHO», €CIIH CIIyIIATEeNh UMEET OOIIME 3HAaHUSI OCHOBHOTO Ma-
Tepuana 0e3 YCBOSHHSI HEKOTOPBIX CYIIECTBEHHBIX MOJOKEHUH; POpPMYIHpPYyEeT OCHOBHBIE TIOHS-
TUS C HEKOTOPOH HETOYHOCTHIO; 3aTPYJHSETCS B IPUBEIECHUH NPUMEPOB, MOATBEPKIAIOLINX
TEOPETHUUECKHUE ITOJIOKEHUS; UCIIBITHIBAET 3aTPYJHEHHUS IIPU OTBETE HA JOMOJIHUTEIbHBIE BONPO-
Chl; peLInJ NPAKTUYECKUE 3a/1a4u;

OLICHKA «HEYAOBJIETBOPHUTEIbHO», €CIIU CIyIIAaTeNIb HE 3HAET 3HAUUTEJIbHYIO 4acTh IPO-
IPaMMHOTO MaTepuaa; JOMYCTHJI CYIIECTBEHHbIE OLIMOKH B MPOLIECCE M3JIOKEHUS; HE yMEeT
BBIJIETIUTH TJIaBHOE U CAENaTh BBIBOJ; MPUBOJUT OMIMOOYHBIE OMpPENEICHUs; B BBUAY HE3HAHUS
OTKa3aJICsl OTBEYATh HA DK3aMEHALMOHHbBIE BOIIPOCHI; HE PEIINI IPAKTUUECKUE 3aJaUH.

OO01mas oneHKa yCTHOTO SK3aMeHa CKJIaJbIBaeTCsl U3 OIEHOK MO0 Ka)KJOMY M3 BOIIPOCOB
HK3aMEHAIIMOHHOTO OWJIeTa, OTBETOB HA JIOTIOJIHUTENBHBIC BOMPOCHI M PE3YIbTATOB PELICHUS
MPaKTUYECKHX 3a/]1a4.
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5.2. OueHo4YHbIE CpPeACTBA

«CucremMbl aBTOMaTU3MPOBAHHOTO
pacudera 3JIEMEHTOB KOHCTPYKIIUI»

Pe3yabTarnl 00yyeHus
(0OCBOCHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

OCcHOBHbBIE IOKA3aTeJIH OICHKH pe3yJjabTaTa

CrnocoOHOCTh IPUMEHATH (PHU3NKO-MaTeMaTHYECKUN
anmnapart, TeOpeTUIECKHEe, pacyeTHBIE U SKCIIEPHUMEH-
TaJIbHBIE METOJIbI HCCIICAOBAHUI, METO/IBI MaTeMa-
THYECKOTO U KOMIIBIOTEPHOTO MOJICITMPOBAHHMS B
npouecce NpohecCHOHATBHON AEATEIBHOCTH.

IloporoBblii ypoBeHb OCBOEHHUSI KOMIIETEHI[MM: 3HAET
(hyHIaMEHTAILHBIC 3aKOHBI (PU3UKU W pa3Jeiibl MaTeMaTHu-
KU, TEOPETUUECKUE, pACUETHBIE U IKCIEPUMEHTANb-
HBIE METOJBl UCCIEJOBaHUM, METOJABl MaTeMaruye-
CKOTO M KOMITBIOTEPHOTO MOJCIHPOBAHUSA, METOIBl aHa-
JIH3a pe3yabTaTOB SKCIIEPUMEHTOB W HaOJIIOACHUI.
IIpoaBUHYTHIi YypOoBeHb OCBOEHUS] KOMIETEHLMH: BJa-
JIeeT MpUEeMaMi U METOJaMH aHaJh3a MOCTaBICHHBIX HAay4-
HO-TEXHHYECKUX 3aJad C HPUBJICUCHHEM CYIIECTBYIONIETO
(U3MKO-MaTeMaTHIECKOTO almapara, TeOpeTHYECKHX,
pacueTHBIX U JKCHEPUMEHTAaJIbHBIX METOAOB HC-
cleOBaHUN, METOJOB MAaTeMaTHYECKOIO0 M KOMIbIO-
TEPHOr0 MOJEIUPOBAHUS.

Bbicoknii ypoBeHb OCBOEHMSI KOMIETEHIIMH: CIIOCOOEH
OPUMEHITH COBPEMEHHbIE METOJBl MaTeMaTHYeCKOro U
KOMITBIOTEPHOTO MOJEITHUPOBAHHS B MpoIiecce MpodeccHo-
HAJBHOW NIEATENIFHOCTH, METOABl aHaIN3a Pe3yJbTaTOB JKC-
TIEPUMEHTOB Y HAOIIOICHHIA.

T'oToBHOCTE peliaTh HayYHO-TEXHUYECKUE 3a]]a91 B
007acTH aBTOMATH3UPOBAHHOTO pacyeTa dJIEMEHTOB
KOHCTPYKILIUM Ha OCHOBE JOCTHXKCHHUH TEXHUKHU U
TEXHOJIOTHH, KJIACCUYECKUX U TEXHUYECKUX TCOPUU
U METOJIOB, (PU3NKO-MEXaHUYECKUX, MaTeMaTH4e-
CKUX U KOMITBIOTCPHBIX MOJICIICH, 00JIaIat0NIHNX BEI-
COKOM CTENEeHbIO aIeKBATHOCTU PEAIbHBIM MPOLIEC-
caM, MalllMHAM ¥ KOHCTPYKIIHSIM.

IMoporoBblii ypoBeHb OCBOEHHUsSI KOMIIETEHI[MM: 3HAET
crienmM(pUKy BBITIOJHEHMSI HAyYHO-TEXHHYECKHX 3a]ad B
00JacTy aBTOMATU3UPOBAHHOTO pacyeTa.

IIpoaBUHYTHIN ypOBEeHb OCBOEHHMSI KOMIETEHIIMU: Bia-
JIleeT MpUeMaMU M METOJIaMHU KIIACCUYECKHX U TEXHUYECKUX
TEOPUIl ¥ METOZIOB, (DM3UKO-MEXaHHYCCKIX, MATEMATUYCCKHIX U
KOMITBIOTEPHBIX MOJEJeH C YyYE€TOM COBPEMEHHBIX JIOCTH-
JKEHHI TEXHUKH U TEXHOJIOTHi.

Bbicoknii ypoBeHb OCBOEHMSI KOMIETEHIIMH: CIIOCOOEH
MPUMEHSTh COBPEMEHHBIE METOJIbl KJIACCHYECKUX M TEXHH-
YECKUX TEOPUH U METONbI, (M3UKO-MEXaHMIECKHMX, MaTeMaTH-
YECKMX M KOMITBIOTEPHBIX MOJIENIE ¢ yIETOM COBPEMEHHBIX
JIOCTM)KEHUH TEXHUKUA M TEXHOJIOTMHA B HAyYHO-TEXHHYECKOU
IEATENHHOCTH.

KpuTtepuu olieHKH yCTHOTO Onpoca

Onenka Kpurepun
BBICTaBIISIETCSl CIIYLIATENI0, €CIM OH YETKO BBIPAXKAET CBOIO TOUKY
«OTJIINYHOY 3peHusl 10 PacCMAaTPUBAEMBbIM TEOPETUUYECKMM BOIIPOCaM, IPUBOJS
COOTBETCTBYIOLINE TPUMEPBI.
BBICTABJISIETCS CIIYILATENI0, €CIM OH JOMYCKAEeT OTAEIbHbIE IOTPEeLl-
«XOPOIIO»

HOCTH B OTBCTC HAa TCOPECTUUCCKHUEC BOIIPOCEHI.

«KYHOOBJICTBOPUTCIIBHO

BBICTABJISIETCS CIYIIATENIO0, €CIM OH OOHApYXXHBaeT MpoOesbl B 3HaA-
HUSIX OCHOBHOT'O Y4€OHO-IIPOrpaMMHOI0 MaTepHala.

«HEYJOBJIETBOPUTEIILHO»

BBICTABJISIETCS CIIYIIATENIO, €CJIM OH OOHAPYKUBAET CYIIECTBEHHbIE
npoOensl B 3HAHUSX OCHOBHBIX ITOJOKEHHH OCHOBHOTO Y4eOHO-
IPOrpaMMHOT0 MaTepHaa.
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«CucremMbl aBTOMaTU3MPOBAHHOTO
pacudera 3JIEMEHTOB KOHCTPYKIIUI»

Kpurepun oneHku TecToB

Crynenu ypoBHEU
OCBOCHHMSI KOMIIETEH-

OTanauTenbHBIC IMPpHU3HAKA

[TokazaTenp omeHku chop-
MHUPOBAHHON KOMIIETEHLIUH

Ui
Crnymatens Bocnpou3BoAUT TepMmuHbl, | He menee 55 % OamnoB 3a
IToporosslii OCHOBHBIC TIOHSTHS, CIIOCOOCH y3HaBaTh | 3aJlaHHs TECTa.
S3BIKOBBIC SIBJICHUS.
Cnymarens  BBIABISICT  B3auMOCBs3M, | He menee 75 % OamoB 3a
TTpoBHHYTHI KJIACCU(PUIUPYET, YIOPSIOYMBACT, WH- | 3aJJaHUS TecCTa.
TEPIPETUPYET, NMPUMEHSET Ha MPAKTUKE
MPONAEHHBIA MaTepHall.
. Crnymarens aHanu3upyeT, oleHuBaet, | He menee 90 % OammoB 3a
Beicoknii

POrHO3HPYET, KOHCTPYHUPYET.

3aJaHNS TECTA.

Kommereniusa ne
chopmupoBaHa

CJIYI_HaTeJIB IIOKAa3bIBA€T HHU3KOC 3HAHUC
TEPMHUHOB U OCHOBHBIX TOHATHI y4eOHOM
JUCHUITIIUHBI.

Mewnee 55 % OauioB 3a 3a-
JTAHUA TECTA.

TecToBBIC 3a1aHUA

1. B Mathcad - 10KyMeHT COCTOUT U3 3JIEMEHTOB, KOTOPHIC HA3bIBAIOTCSL:

- ¢parmMeHTaMH.
- hopmynamu.

- BEIYMCIICHUSIMH.
- OJIOKaMHu.

- rpaduKamH.

- OKHaMHU.

2. O6macts geiicTBus kaxaoro 61oka B Mathcad-gokymenTe:
- o0macTh BHYTpH OJIOKa.

- BECh JIOKYMEHT.

- o0JtacTh HIKE OJIOKa.
- 00J1acTh BBILIE U JEeBee OJI0KA.
- 00acTh HIDKE U MpaBee OJIoKa.

3. YcTaHOBHUTE COOTBETCTBHE KHOIMOK MAaTEMATUYECKOW MAIMTPHI U THUTIA
BBISI:IBaeMOI\/'I HaHI/ITpBI KOMaH/J NN LHaGJIOHOBZ

B 4 [ x=
1T 2 3 4

- MaNUTpa rpapUuecKux MadIoHOB.

- MATUTpPa apu(HMETHIECKUX BHIYUCIICHHA.

- AIUTPA KOMAH/| ONIPEeNICHHUS U BBIYUCICHHUS BETMYUH.
- MayMTpa KoMaH 00pabOTKH BEKTOPOB M MATPHII.

4. YcTaHOBHUTE COOTBETCTBUE KHOMOK MaTEeMaTUYECKOW MaTUTPhI U
THUIIA BBISLIBaeMOﬁ HaJII/ITpBI KOMaH/ NN LHaGJIOHOBZ

[2 < T ap
1 2 3 4 &

- MAJIUTpa KOMaHJ aHAJIUTUYCCKUX BBIYHCIICHHI.
- MaJuTpa a0JIOHOB BBIUHMCIUTENIHLHEIX MATEMATHUSCKUX onepaunﬁ.
- AJIUTPA 3HAKOB CPABHCHUA U JIOTUICCKUX onepaum‘/i.
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- MAJIUTpa TpedYecKoro ajadaBura.
- MMaJIUTPa ONEePaTOPOB S3bIKA MPOTPAMMHPOBAHHSI.

5. Berpoennas nepemennas TOL onpenensier:

- KOJIMYECTBO CTPOK CO3/1aBa€MbIX MATpPHII.

- KOJIMYECTBO AJIEMEHTOB CO3/1aBa€MbIX BEKTOPOB.

- TOYHOCTbH BBITTOJIHEHHUS BCEX MPOMEKYTOUYHBIX BHIYHCICHUH.
- Ha4aJIbHBIN HOMEp 2JIEMEHTOB BEKTOPOB U MAaTPHIL.

- KOJIMYeCTBO (P APOOHOM YaCTH TIPH BHIBOJIC YUCE.

6. [Ipu onpeneneHNN KOMIUIEKCHOTO YMCJIa MHUMAs ¢IMHUIIA!
- YMHOKaeTCsl HA MHUMYIO 9acTh YHUCIIa CIIpaBa.

- YMHOKAETCsl HAa MHUMYIO 4acTh YKCIIa CJICBa.

- 3aIIMCBIBAETCS Cpa3y MOCJie 3HAUCHUs] MHUMOM 4acTy Yucia.
- 3aITMCHIBACTCS TIepe] 3HAYCHHEM MHUMOM YacTH YucJIa.

7. B cpene Mathcad BekTopoM sIBJISIETCS:
- CTPOKA YHUCEIL.

- CTOJIOEI] Yncen.

- IOCJIICAOBATCIIbHOCTD YUCCEII.

- IPSIMOYTOJIbHAS TAOJIHIIA YHCEIT.

8. B cpene Mathcad marpurieii siBisietTcst:

- BEKTOP, 3JIEMEHTBI KOTOPOT'O — CTPOKH YHCEI.
- IPSAAMOYTOJIbHAs Ta0JIHIIA YUCEIT.

- Hepe‘-II/ICJIeHI/IC BCIICCTBCHHBIX YHCCII.

- cyMMa BEKTOPOB.

9. Berpoennas nepemennast ORIGIN onpenenser:

- TOYHOCTH BBITIOJTHEHHUSI BCEX MPOMEXYTOUYHBIX BHIYHCIICHUI.
- KOJIMYECTBO 3JIEMEHTOB BEKTOPOB.

- HAa4aJo OTCYeTa KaJipoB aHUMALIUH;

- HAYaJIbHBII HOMEP AJIEMEHTOB BEKTOPOB U MaTPHII.

- KOIM4ecTBO Hu(p IpoOHOI YacTu IpHU BHIBOJIE YHCEIL.

10. Berpoennas nepemenHas FRAME onpenenser:

- pa3mep paboueit obmactu Mathcad.

- KOJTMYECTBO KaJpOB IIPU aHUMAIUHU TPaPUKOB.

- HOMEp KaJipa Mpu aHUMAallUU IrpaduKoB.

- Ha4aJIbHBIN HOMEp 2JIEMEHTOB BEKTOPOB U MaTPHIL.

- KOJIMYECTBO (P APOOHOM YaCTH TIPH BHIBOJIC YUCE.

11. 3HaueHns MIEPEeMEHHBIX, OTIPEICTICHHBIX B TPOrPAaMMHOM OJIOKE:
- MO’KHO HUCIIOJIb30BATh BO BCCM JJOKYMCHTC.

- MO>KHO UCIOJIb30BaTh B IPOrPaMMHOM OJIOKE.

- HCJIb3s UCIIOJIb30BATh B IPOIpaMMHOM 6JIOK€.

- cTIeyeT nepeaaBaTh TOJNbKO KaK MapaMeTphl.

12. 3HaveHHs IEPEMEHHBIX, OTIPE/ICIICHHBIX TIEPET BEI30BOM ITPOTPAMMHOTO OJIOKa:
- MOKHO MCTOJIb30BaTh B IPOTPAMMHOM OJIOKeE.

- HCJIb3s UCIOJIL30BATh B IPOIpaMMHOM 6JIOK€.

- cIeyeT nepeaaBaTh TOJNIbKO KakK MapaMeTphl.
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13. Boibepute npaBuiIbHbIE BHICKA3bIBAHU:

- IPOrPaMMHBIH OJIOK COCTOUT U3 OTAEIBHBIX CTPOK, OTPAHNYEHHBIX CJIEBA BEPTUKAIBLHON
YEPTOH.

- KaXK/1as CTpOKa MPOrpaMMHOI0 0J10Ka COAEPKUT OTJEIIbHBIN ONeparTop.

- OTIepaTopbl B IPOrpaMMHOM OJI0Ke HaOMPAIOTCs C MOMOIIBIO KIIAaBUATYPHI.

- IEPEMEHHBIE TPOIPAMMHOI0 OJIOKa MOKHO UCIOJIb30BATh B IOKYMEHTE HUXKE U IpaBee
61oka.

14. Komanna nporpaMMHoro 6y10Ka, peaan3yromniast BHIYUCICHUE ) = Sin XIIPH YCIOBUHU X > ()
uMeeT BUJ:

- | if x > 0 then y:=sin(x).

- |if x>0 then y « sin(x).

- |y «sin(x) if x > 0.

- |y:=sin(x) if x > 0.

15. Ykaxkute KOMaHIbpl IPOrPAMMHOTO OJI0Ka, COIEpPIKAIINE ONTHOKH
- | m « arcsin(x).

- | b« sin2(x).

- | c1 if a<0.

- | while h>0

- | return «ypaBHEHUE HE UMEET KOPHE».

16. Ykaxute KOMaHAbl IPOTPAMMHOTO OJIOKA, HE COJepKAIINE OITUOKH:
- | ve—arctg(f)+1.

- | continue if k = 0.

- | z=1 if x<0.

- | s«1.

- | s<—s+1,5.

17. Ykaxxute KOMaHIbl IPOTrPAMMHOTO OJI0Ka, COIEpPIKAIINE ONTHOKH
- la=x+1.

- | be—sinx.

- [ifa>b c«1;

- | for k<1 to 10.

- | continue if n=5.

18. Boibepute npaBuiIbHbIE BHICKA3bIBAHU:

- onepauus MprcBauBaHUs 3HAYCHUS JIOKAJIbHOM epeMeHHON 0003HavYaeTcs B MPOrpaMM-
HOM OJIOKE 3HAKOM « «— ».

- IEpEMEHHbIE, ONPEICTICHHbIE B IOKYMEHTE JIO TPOTrPAMMHOTO OJI0Ka, HENb3s UCII0JIb30BaTh
BHYTpH OJIOKA.

- JUTsl CO3JTaHUs TIPOTPaMMHOT0 OJIOKa UCIOJIb3YyeTCsl MyHKT MeHIo«BcTraBka» — «l[Iporpamm-
HBI OJI0K».

- B IOCIIEIHEHN CTPOKE MPOTPaMMHOTO OJI0Ka YKa3bIBAE€TCS Pe3yIbTaT paboThl OJI0Ka.

19. A66pesuatypoit CAJ] o6o3HavaroTCs:
- cpeicTBa COOCTBEHHO MPOCKTUPOBAHUS.
- CPEICTBA MHKCHEPHOTO aHAJIM3a.

- reoMH(OPMAIIHOHHBIE CUCTEMBI.
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20. A66peBuatypoit PZIM o06o3HauaroTcst

- Cpe/ICTBA YIPABIEHUS JOKYMEHTOOOOPOTOM.

- CpPEeICTBa HHKCHEPHOTO aHAJIH3a.

- CpCACTBAa MOATOTOBKH aBTOMATH3UPOBAHHOTO MPOU3BOJACTBA.

21. A66pesuarypoiit CAE o6o3HauaroTcs:

- cpeacTBa COOCTBEHHO MPOEKTHPOBAHHUSL.

- CPEICTBA UHKEHEPHOTO aHAJIM3a.

- TeOMH()OPMALIMOHHBIE CUCTEMBI.

- CPEICTBA MMOATOTOBKH aBTOMAaTU3UPOBAHHOTO MIPOU3BOJICTBA.

22. Pacuernsiiit Moayias APM Slieder oTHOCHTCS K cpeacTBaM
- CALL.
- CAM.
- CAE.
- P/IM.

23. MeToa KOHEUHBIX 3JIEMEHTOB OTHOCUTCS K CPEICTBAM
- CA/L
- CAM.
- CAE.
- PIM.

24. TlpeumymectBeHHOe npuMeHeHne B CAE-cuctemMax noyuyuin METOIbL:
- aHAJINTUYECKUE.

- rpadudeckue.

- YUCJICHHBIE.

- CIIy4yallHOTO U HAIIPaBJIEHHOT'O ITOMCKA.

25. MeToa KOHEUHBIX 3JIEMEHTOB IPUMEHEH B PACUETHOM MOJIYJIE
- APM WinTrans..

- APM WinBear.

- APM WinPlain.

- APM WinTruss.

26. IlpuBeneHHas Ha pUCYHKE MTaHEIb MHCTPYMEHTOB Ha3bIBACTCA

O-2dH SRAg $ @l ¢ & B G fo k2
:- CTaHJapTHAs.
- KOMITaKTHas.
- TTIaHE]Ih CBOMCTB.
- BCIIOMOTraTcJIbHas I‘COMCTpI/IH.

27. IlpuBeneHHas Ha pUCYHKE MTaHEIb MHCTPYMEHTOB HAa3bIBAETCS:

Auto
*—‘@ 7l [-175.65 [ 6.1967 |2 e Cruge

@ @ | = OTpE30K

- CTaHJIapTHasl.
- KOMIIAKTHas.

- TTaHENIh CBOMCTB.

- BCIIOMOTraTcJIbHas I‘COMCTpI/I}I.
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28. IlpuBeneHHas Ha pUCYHKE MTaHEIb MHCTPYMEHTOB Ha3bIBACTCA

- CTaHJIapTHasl.
- KOMIIAKTHas.

- TTAHE]Th CBOMCTB.

- BCIIOMOTaTcJIbHas I‘COMCTpI/I}I.

MO YO I% Bar>S yaERY

¥

IlepeyeHb BONMPOCOB /UIA CAAYH IK3aMeHa

. Haznauenme cucremsr Mathcad.

. CocTaB 1 Ha3HAaUEHUE TyHKTOB TJIaBHOrO0 MeHI0 Mathcad.

. Co3nanue 1 0cOOEHHOCTH pabOTHI B GOPMYIIBHOI 06acTu

. Coznianue MaTpuIl 1 OCHOBHbIE OIlE€palii ¢ HUMHU.

. Pacckaxxute 0 cnoco6ax cumMBONbHBIX Bhranciaeruii B MathCAD.
. UTo Takoe BRIYMCIUTEIbHBIN OJIOK U KaKOBa €ro CTPyKTypa?

. Kakoe orpanmnuenue umeer GpyHkuus root?

. Kakum 06pa3zom MOKHO yCTaHOBUTH KOPHU YpaBHEHUs?

. HazoBuTe ciocoObl HAXOKACHUS HAYAIBHOTO MPUOINKESHUS.

. Kakue pynkmuum gy pemenus onnoro ypapHeHus B MathCAD Bb1 3HaeTre?

B yeMm ux ornnuue?

11

. HazoBute dbyakumu s pemenus cucteMm ypaBaennii B MathCAD u oco6eHHOCTH

X IPpUMCHCHUA.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

OnuimuTe CTPYKTYpy OJI0Ka pelIeHrs ypaBHEHUHN.

Onummte crocoObl UCTIONB30BaHUs QyHKINH Find.

JlaliTe cpaBHUTENBHYIO XapakTepucTuky pyukiusam Find u Minerr.

Kaxue ypaBHeHMs Ha3bIBAIOTCSI MATPUYHBIMU?

Kak pemats Marpuunbie ypaBHeHus? HazoBuTe criocoObl penieHus: MAaTPUIHBIX YPAaBHCHHM.
Kak cuMBONIBHO pemnTh ypaBHEHHE WU cucTeMy ypaBHeHU B MathCAD?
OnuimuTe CTPYKTYpy OJI0Ka pPEeIIeHNs] HEIMHEWHBIX YPaBHCHHM.

Kak ocymectBasiercss 00pab0TKa SKCIIEpUMEHTANBHBIX TaHHBIX B MathCAD?
OcobenHocTr 6€3MOAYIBHOTO MporpaMMupoBanus B makete MathCad.

. OcoOGeHHOCTH MOTYJIBHOTO MPOrpaMMHUpoBaHus B makere MathCad.

O6mas cTtpykrypa u pacdetnbie Mmoaynu APM WinMachine.

Hasnauenne u pyHKIIMOHAIBHBIE BO3MOKHOCTH Moayisi APM Joint.

Haznauenue u pyHKIIMOHAJIBHBIE BO3MOXXHOCTH Moys1st APM Shaft.

Hasnauenne u QpyHKIIMOHATBHBIE BO3MOKHOCTH MOayisi APM Soring.
[TocnenoBarenpHOCTh AEHCTBUI NpU pacyeTe ¢ ucnoiabzoBanueM APM FEM2D.
[TocnenoBaTenbHOCTh AEHCTBUM MIPHU pacyeTe ¢ ucnoiab3oBanuemM APM Beem.
[TocnenoBarenpHOCTH AENCTBUI NpU pacuere ¢ ucnoiabzoBanueM APM Truss.
[TocnenoBaTenbHOCTh AEHCTBUH IIPU pacyeTe ¢ ucnoiab3oBanueM APM Frame3D.
[locnenoBarenbHOCTh AEHCTBUI NpHU pacyeTe ¢ ucnoiabzoBanueM APM Structure3D.
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HepequL NPAKTHYIECCKHUX 3aJaY AJid CAa4YM IK3aMeHa

1. Paccunrars B Mathcad npennoxeHHOe BbIpa)KeHHUE.

2. I[Toctpouts rpaduk npeaioKeHHON (YHKIIHH.

3. Pabora ¢ npenioxeHHbIMU (aiiamu *.mcd.

4. TlpoBecTu aHanM3 HANpPsHKEHHO-E(OPMUPOBAHHOTO COCTOSHUS Bajla C MOMOILIBIO MOIYJIS
APM Shatft.

5. C nmomompio Moaynsi APM Spring mpoBecTH NMpOBEPOYHBIA Pacdy€T W OMPENCTUTH 3arac
IIPOYHOCTH YIIPYIOr'o JIEMEHTA B 3aBUCUMOCTH OT €70 FT€OMETPUUECKUX Pa3MEPOB.

6. C momomipto mMomnyns APM Beam mpoBecTu aHanu3 HanpspkKEHHO-Ie(OPMHUPOBAHHOTO CO-
CTOSIHHUSI CTATUYECKH OMPEIEITUMON OaIKu.

7. C momompio Moyt APM Beam mpoBecTu aHanu3 HanpspKEHHO-Ie(OPMHUPOBAHHOTO CO-
CTOSIHUSI CTATUYECKH HEONPEISINMON OaKu.

8. C momomsto moayisi APM Structure3D npoBectn aHanu3 HanpskEHHO-Te(HOPMUPOBAHHOTO
COCTOSIHMS IUIOCKOU paMBl.

9. C nomompio Moayast APM Structure3D mpoBecTu aHanu3 HanpsHKEHHO-AEPOPMUPOBAHHOTO
COCTOSIHHMSI CTATUYECKU HEONPEIETUMOIN KOHCTPYKIIUH.

10. C nmomomnisro moayist APM Structure3D paccunraTh CTepKEHb HAa YCTOMYUBOCTD.
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VI. OPTAHU3ALIMOHHO-IIEJAT'OI MYECKHUE
YCJIOBUA PEAJIM3ALIANA ITPOT'PAMMBI

6.1. TpeOoBaHus K KBATU(PUKALMH MEeJATOTMUYECKUX KAPOB,
npeacTaBUTe el NPeINPUATHH U OPraHU3aIHil, 00eCIeYHBAIOIINX Pean3anuio
o0pa3oBaTeIbHOIO Mpolecca

[IpenomaBarens nmporpaMMbl TOBBIIIEHUS KBATH(UKauu «CHCTEeMbl aBTOMAaTH3UPOBaH-
HOTO pacyera AJIEMEHTOB KOHCTPYKIIUI» TOJKEH MMETh BBICIIee 00pa3oBaHUE MO OJHOMY
u3 HanpapneHuid: «MHpopManmoHHbIe TexHOJIOTHM», «CHCTEMBI aBTOMATU3UPOBAHHOTO
npoeKTUpoBaHus», «[IpuknaaHas MexaHUKa» WU MPOUTH MPOPECCHOHATBHYIO MEPETOITro-
TOBKY I10 yKa3aHHBIM HAIPABIICHHMSIM M CTaX HAYYHO-TIEAarOTHYECKOW paboOThl HE MEHee
TpeX JIET 110 ATUM HampasiieHUusaAM. 1Ipy Hanuuuy ydeHOH! CTENeHM KaHAMUIaTa WK JOKTOpa
HayK — 0e3 mpeabsBiICHUS TPeOOBaHMM K cTaxy paboTsl. [IpeacTaBurenu mpou3BOACTBA —
Iperno/iaBaTeNy MPOrpaMMbl MOBBIICHU KBaTupUKaun «CUCTeMbl aBTOMaTH3UPOBAHHOTO
pacueTa 3JIeMEHTOB KOHCTPYKIIHI?» JTOJDKEH UMETh BBICIIEe 00pa30oBaHUE 1O OJHOMY M3 Ha-
npaieHuit: «HpOpMalmOHHbBIE TEXHOIOTUNY, «CUCTEMbI aBTOMAaTU3UPOBAHHOTO MPOEKTHU-
poBaHus», «[IpuKIagHass MEXaHUKa» WM MPOUTH MPO(eCcCHOHANTBHYIO MEPETOAr0TOBKY MO
yKa3aHHBIM HAIpPaBJICHUSM, WIH CTaXX KOHCTPYKTOPCKON pabOThI HE MEHE TpeX JIET MpH Ha-
JIMYUY YICHOW CTETICHU KaHIuAaTa HayK.

6.2. TpeGoBaHusI K MaTepPHAJIbHO-TEXHHYECKHUM YCJIOBUSIM

KomnbroTepHslit kinacc Ha 15 pabounx MecT.

MynbTUMEANITHBIA KOMIUIEKC C IPE3EHTAIIMOHHBIM 000PYI0BAHHEM.

[IporpamMmMHoe oOecmeueHre — TMOJHBIE JHIeH3HOHHBIE Bepcun APM  WinMachine,
KOMITAC-3D V12, MATHCAD 2001 professional; Bepcun nist yae6Horo mpomecca APM
Graph, , KOMITAC-LT , T — Flex, AutoCAD, SolidWorks u npyrue.

6.3. TpeGoBanusi K ”HGOPMAIMOHHBIM H Y4e0HO-MEeTOAUYECKHUM YCJIOBUSIM

DJIEKTPOHHBbIE MeTOANYECKH e M0CoOOHs

11\/?1 ABTOp 3arnaBue N3narensctBo | T'ox u3ganus
1 HTIL AIIM ATIIM demo AIIM 2009
2 ACKOH Azbyka KOMITAC ACKOH 2011
Ky3smenko C.B., Brinonxnenue yeprexeit 1 Mo- Boponex:
3 | 3abomorHag A.A. nexneii B CAIIP OI'BOY BIIO 2014
KOMIITAC-3D BIr'Ay
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KomnbroTepHbie 00yyamye 1 KOHTPOJMPYIOLHe MPOrpaMMbl

HaumenoBanwue Komn-Bo pabo-
Hasnauenue Bun o06yuenus
MIPOrpPaMMBbI YUX MECT, IIT
APM WinMachine .
Pacder 351eMEHTOB KOHCTPYKIUIA [IpakTnueckue
[Tonubie Bepcun 15
B ABTOMATUYECKOM PEKHME 3aHSTHS.
(JIMTICH3NOHHBIC)
Kommac-3D V12 .
Beinonnenue yeprexen, [IpakTrueckue
[Tonnblie Bepcun . 50
TBEPAOTENIbHBIX MOIeNel U cOOpPOK 3aHATHSL.
(JIMIIEH3MOHHBIC)
MathCad 2001
professional BrimotHeHIE MaTeMaTHYECKUX U [IpakTrueckue He
[TonHbIE BEpCUU | TEXHUYECKUX PACUETOB 3aHSATHS. OTPaHUYEHO
(JIMIIEH3MOHHBIC)
Auto Cad ABTOMAaTH3aIMHU TIpoIiecca pa3padoTKu
N . [IpakTnueckue
[losnHble Bepcun | IPOEKTHON U KOHCTPYKTOPCKOM SN 20
(TUTIEH3MOHHBIC) | TOKYMEHTAIUU B rpaduuecKoii cpee )
Solid Works
Bepcun BrinonHnenue yeprexei, [IpakTnueckue He
JUTSE y9e0HOTO TBEPAOTENBHBIX MOJIEIIEH 1 COOPOK 3aHSATHS. OTPaHUYEHO
nporecca
Opranuzanus eIMHON Cpeibl
T~ Flex K(FHCT Tuo cxgro u e
Bepcun PYKTOP IIpakTnyeckue He
TEXHOJIOTUYECKOTO JOKYMEHTO000pOTa,
U1 y4eOHOTO 3aHATHSL. OTPaHUYEHO
POEKTUPOBAHUS U TOJATOTOBKU MTPOU3-
nporiecca
BOJICTBA.
ACT-Tecr . . [IpakTnueckue He
KonTposnb 3Hanumii caymareneit
(JTMIIeH3NOHHAs ) 3aHATHSL. OTPaHUYECHO

Ilepedyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAUNOHHOU ceTH «AHTEepHeT,
He00XO0AUMBIX /I OCBOCHHS MPOrPaMMbl

1. Odbunmaneuseiii caitt HTL] ATIM. - Pexxum noctyna: http://apm.ru.

2. Odpunmansueiil cait komnanuu ACKOH s mammHOCTpoeHus. - Pexxum nocrtyma:
http://machinery.ascon.ru.

3. AcranuH, B. B.Texnuueckas mexaHuka: B 4yeTblpex kHurax. Kuura Bropas. Cormpo-
TUBJICHHE MaTepHuajioB: yueOHoe mocodue/ B.B. Acrannn — MockBa: Mammunoctpoenue, 2012
[anexTponHBIN pecypc]: http://e.Janbook.com/books/element.php?pll _cid=25&pl1id=5800.

4. Dnekrponnbiii yaeOnuk mo MathCAD, .http:/ detc.ls.urfu.ruy Kypc mo MathCAD»

Yueonuk no MathCAD.
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OcHoBHas1 IUTEpaTypa
No I'pud W3narens- Ton Kon-o
i ABTOp 3arnasue W3MaHus CTEO n3aa- 9K3. B
HUS OouoI.
ConpotuBieHue Marte-
WaJIOB:
pyqaeﬂ6(i{oe nocobue 248
1 benses A.H, [31eKTpOHHBIN pecypc] — YMO BIr'Ay 2013 Jex- .
[lepenexun B.B. ] TPOHHBIN
Pexxum noctymna:
http://catalog.vsau.ru/elib peeype
/books/b98245.pdf>.
CornpoTuBiieHHE MaTe-
pHaJoB: Y4eOHUK
[31eKTpOHHBIN pecypc] — Dnek-
2 | Crenun ILA. Pexxum noctyma: Jlanb 2014 | TpoHHBII
http://e.lanbook.com/boo pecypc
ks/element.php?pll 1d=3
179
NwxenepHas rpaduka u
aBTOMAaTU3alHsl BbINOJI- YMO no
HEHUS YEPTEKEN: arpovH- 88
Y4ebHoe nmocobue xeHep- | Boponex: Onek-
4 | Ky3smenko C.B. . 2015 N
[37EKTpOHHBIN pecypc]:- | HOMY BI'AY TPOHHBIN
Pexxum noctymna: o0paso- pecypc
http://catalog.vsau.ru/elib | Banuto
/books/b106199.pdf.
JonoHuTebLHAS JIUTEPATYpPa
Ne ABTOD 3arimaBue WM3narenscTBO Ton
/11 W30aHUS
benses A.H., CornpoTuBiieHHE MaTEPUAIIOB.
! [ToroB E.M. YyeOHoe nocobue BEAY 2003
ConpoTuBieHHE MaTepUajIoB: Y41eOHUK
2 | Mexenxnii TJT. [31eKTpOHHBIN pecypc| — HUTK "I[a‘.‘IJ_IKOB 2013
Pexxum noctyma:]: n K
:http://znanium.com/go.php?id=414836;
Kypnan "[IpuknanHas MexaHuka
3 U TeXHHYEecKas Qpu3nka'
[37eKTpOHHBIKYpHAa |:— Pexxum gocty-
na:http://www.sibran.ru/journals/PMiTPh/
Kypnan "[Ipuknannas maremaTuka
4 Y MEXaHUKA" [37€KTPOHHBIMKYpHANI]:—
Pexxum moctyma:http://pmm.ipmnet.ru/ru/
Brinosninenue yeprexen getaieu ¢ npu- Boponex:
5 | Ky3emenko C.B. | MeHeHHEM TpauuecKoro nakera dI'0VY BIIO 2011
KOMIIAC BT'AY
6 [emodact B.B., | OCHOBBI TPOCKTUPOBAHUS MAIITHH. M.: ATIM 2004
UYyrynosa T.b. [Ipumepsl perienus 3a1a4.
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6.4. O0mme TpeGoBaHNs K OPraHu3aniu y4eOHOro npouecca

VY4eOHbII mpolecc TOMOIHUTENBHONW MPOPECCHOHATBLHON MPOTrPaMMBbl MOBBIIIEHUS KBa-
midukanun «CucTeMbl aBTOMAaTU3UPOBAHHOTO pacyeTa 3JIEMEHTOB KOHCTPYKIMI» B 10CTATOY-
HOU cTeneHu oOecredeH akTyaabHOH OCHOBHOW yueOHOI IuTepaTypoil, UMEIoIeics B HayYHOH
O6ubnuoTeKe U B UNTANIBHBIX 3a1ax BI'AY.

[Tporpamma moBbIIeHUS KBaTM(UKALUKM B TOJHOM Mepe obecrieueHa HeoOXOIUMBIM
KOMIUIEKTOM JIMLEH3MOHHOIO MPOrpaMMHOI0 OOECI€YeHUsI B COOTBETCTBHM C MOTPEOHOCTHIO.
JIaHHBII KOMIUIEKT €KEro{HO OOHOBISAETCS.

DneKTpOHHO-OMOIMoTeUHass cucTeMa (dJEeKTpOHHAss OWOIMOTEeKa) M DJICKTPOHHAS WH-
dopmanroHHO-00pa3oBaTenbHas cpefa 00eceynBaeT KPYyriloCYTOYHbIH TOCTYII.

OO6yuaromumcsi obecriedeH A0cTyn (yIaJeHHBIM JTOCTYN) K COBPEMEHHBIM Mpodeccro-
HaJIbHBIM 0a3aM JaHHBIX U MH()OPMALMOHHBIM CHPABOYHBIM CHCTEMaM, COCTAaB KOTOPBIX OIpe-
JIeNIeTCs B IPOrpaMMe HOBBIIIEHHS KBAJIU(UKALIIH.

B YHuBepcurere chopmupoBaHa 31eKTpoHHasi MH(OpMAIMOHHO-00pa3oBaTeNbHas cpena,
KOTOpas o0ecrneuynBaeT AOCTYN K Y4eOHBIM IJIaHaM, K JOMOJHHUTEIbHBIM OOpa30BaTE/IbHBIM
porpaMMaM MOBBIIIEHHUS KBATH(UKALWT U IIEPETIOATOTOBKH KaJIpOB, K U3AAHUSIM HJIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM U DJIEKTPOHHBIM 00pa30BaTeIbHBIM Pecypcam.

VYHHUBEpPCUTET UMEET AOCTATOYHO PA3BUTYIO M COBPEMEHHYIO MaTepUAIbHO-TEXHUUECKYIO
6a3y, 4TO MO3BOJISET MPENoAaBaTeNIsIM MPOBOAUTH Y4eOHBIE 3aHATHS HA JOCTATOYHO BBICOKOM
YPOBHE: UMEET CIeUaIbHbIC TOMEIICHUS, TPEACTABIAIONINE cO00M yueOHbIe ayJUTOPUH C TIpe-
3€HTAllMOHHBIM 00OPYIOBaHMEM I IIPOBEACHUS 3aHATUH JIEKIIMOHHOIO THUIA, y4eOHbIE ayau-
TOPHUH JJIS1 IPOBEACHUS MPAKTUYECKUX 3aHATHH C TOCTaTOYHBIM KOJIMYECTBOM pabOUYHMX MECT Ha
I1K ¢ HeoOXoaAuMBIM ITPOrpaMMHBIM 0OECIIEYEHUEM M BBIXOAOM B ceThb «lHTepHET», momenie-
HUSL JUI XpaHEHUs U MPpOo(UIaKTUYECKOro 00CIyKuBaHus ydyeOHoro odopyaoBanusi. Bee mome-
IIEHUS] YKOMIIJIEKTOBaHb! CIELUATN3UPOBAHHON MEOENIbI0 M TEXHUYECKUMHU CPEICTBAMH 00yde-
HUSI, CTY)KalUMU JJIS TIPE/ICTaBIeHUs yueOHON MHPOpMauy OOJIBIION ay IUTOPHH.

[IpenomaBaTenbCKUii COCTaB JTOMOJHUTEIBHON MPO(EeCCHOHATBLHON MPOTPaMMBI TTOBBI-
IICHUS] KBATM(UKAIIUH TOJTHOCThIO COOTBETCTBYET KBAIM()UKAMOHHBIMU TPEOOBAHUSAM, MIPEIb-
ABISIEMBIX K HUM. B opranmsanuu u npoBeJeHMHM Y4eOHOIO Mpoliecca y4acTBYIOT paOOTHHKH
POM3BOJICTBA.



