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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpr0o  mpernonaBaHusl — TUCHMIUIUHBI  «MeTaMueckue  KOHCTPYKIIHH,
BKJIFOYAs CBapKy» SIBJISIETCSl MOJATOTOBKA CHEIHAINCTOB, YPOBEHb 3HAHWA KOTOPBIX
COOTBETCTBYET TpeOoBaHUsSIM KBanudukanuu Oakanasp mno mpoduiro 08.03.01.0030
«CTpOHTENbCTBO»,  BKIIOYAIOIIMM  HM3YYCHHE  OCHOB  IPOCKTUPOBAaHHS U
PEKOHCTPYKIIMH TPOMBINUICHHBIX U TPOKIAHCKUX 3/IaHUN M COOPY)KEHUH Ha OCHOBE
CTPOMTEIBHBIX KOHCTPYKLIMH W3 METala, B TOM YHCIE COOp M CHCTEMaTH3alHIO
WHOOPMAITMOHHBIX W HUCXOJHBIX JIAHHBIX JUISL MPOCKTUPOBAHUS, pacUCTHBIC
O00OCHOBaHMWS,  KOHCTPYMPOBaHME C  HCIIOJb30BAaHUEM  YHHUBEPCAIbHBIX U
CHEIUATM3UPOBAHHBIX  MPOTPAMMHO-BBIYMCIUTEIBHBIX — KOMILIEKCOB,00€crieueHne
COOTBETCTBUSI  pa3paldarThiBa€MBIX  MPOEKTOB M  TEXHUYECKOH JOKYMEHTAIHH
3allaHio0, CTaHAapTaM, HOpMaM H TpaBWJIaM, TEXHUYECKHM YCJOBHSM U JPYTUM
UCTIOJIHUTEIBHBIM ~ JIOKYMEHTaM, opopmiieHHE  3aKOHYEHHBIX IPOEKTHO-
KOHCTPYKTOPCKHUX paboT.

1.2 3apauu u3yyeHus JUCUMIIMHBI

B pesynbrare wn3ydeHus AMCUMIUIMHBL «MeTaulMueckue KOHCTPYKIIHH,
BKJIIOYasl CBapKy» OakanaBp ¢ y4eToM TpeOoBaHMII K (POPMUPOBAHUIO KOMIETCHIIUN
[1K1, nznoxennpix B PI'OC BO (ytBepxkaeH 12 mapra 2015r.) 10mKeH 3HaTh:

- KOHCTPYKTUBHBIE OCOOEHHOCTH, IOCTOMHCTBA M HEJOCTarkM MeTalla Kak
CTPOUTENIBHOIO Marepuaia IPUMEHUTEIBHO K PELLIEHUIO IIOCTABICHHOM 33/1a4H;

- OCHOBHBIE BUJIbl COEIMHEHUN CTAJIbHBIX KOHCTPYKIUH;

- METOJbl pacyeTa KOHCTPYKIHMH MO NpeleiabHbIM COCTOSHUSIM TEpBOM U
BTOPOW TPYIIIIbI;

- HOpMaruBHYIO 0a3y B 00JAaCTH CTPOUTEIHCTBA,;

- 0011IMe TPUHLIMIIBI IPOEKTUPOBAHUS 3AaHUN U COOPYKEHUN;

- KOHCTPYKIMU OJHOIT@KHBIX U MATOITAKHBIX 31aHUM U COOPYKECHUM;

- OCHOBHBIE TIOJOXEHHMsI W TpeOOBaHMS K OKCIUTyaTallid  CTaIbHBIX
KOHCTPYKIIUH;

- mpaBwia pa3pabOTKU pabouMX YepTeKed METALIMYECKUX KOHCTPYKIHMM B
craqusax KM u KM/I ¢ ucnosp30BaHuEM CHUCTEM ABTOMATU3MPOBAHHOIO IPOEKTH-
pOBaHU;

- HAyYHO-TEXHUYECKYI0 MH(POpPMAIINIO, OTEYECTBEHHBIH U 3apyOeikHBIH OMBIT
10 MPOpUITIO JEeSTETBbHOCTH;

- OCHOBHBIE PE3YyJbTaThl HCCIEIOBAHUN HaNpPsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMI U UX 3JIEMEHTOB.

B pesynbrare wu3ydeHUs AMCUMIUIMHBI «MeTauinueckue KOHCTPYKIIMH,
BKJIIOYas CBapKy» OakalnaBp JOJHKEH YMETh:

- NIPUMEHATh COBPEMEHHBIE METOJBI pacyeTa ISl MPOEKTUPOBAHUS CTAIbHBIX
KOHCTPYKIIU;

-aHAJIM3UPOBATh W3BECTHBIE KOHCTPYKTHUBHBIC PELICHMS M CHHTE3UPOBATh MX
Jy4lIMe KaYeCTBA B HOBBIX KOHCTPYKIIMSIX;

- IPOBOAUTH MPEABAPUTEIBHOE TEXHUKO-3KOHOMUYECKOE O0OOCHOBAHUE
IIPOEKTHBIX PEIICHNN;

- paccUMTHIBaTb ¥ KOHCTPYHPOBAaTh JETAIM M Y3JIbI C HCIIOJIb30BAaHUEM

CTaHAAPTHBIX CPCACTB aBTOMATU3AIINU ITPOCKTHUPOBAHUA.
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1.3 IlepedyeHb NUIAHHUPYEMBIX Pe3yJdbTATOB OOYYeHHS] MO IUCHHUILUIAHE

(Mo1yJ10), COOTHECEHHBIX

¢ IUIAHUPYEeMBbIMH  Ppe3yJbTAaTaAMHM  OCBOEHUS

o0pa3oBaTeJIbHOM POrpaMMBbl

Kon v HaumeHoBaHWe nHaukaTopa
JOCTWXEHNS KOMMNEeTeHLUn

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHns No AUCUMNNuHE

IIK-1: Cnioco0eH npoBoauThH mnpe

JANPOEKTHYIO MOAT0TOBKY U pa3padaTbiBaTh

NMPOEKTHYIO MPOAYKIHIO 0 00beKTY NMPo¢)eCCHOHAIBHOI /1eATeJTbHOCTH

[IK-1.1: Cobupaet u
AQHATTM3UPYET UCXOIHBIC TaHHBIE
JUISL IPOEKTUPOBAHUS 1O
00BeKTY MpodeCCHOHATEHOM
JeSITeIbHOCTH

HOPMAaTHBHYIO JJOKYMEHTALUIO ISl pacyeTa u
KOHCTPYHMPOBAHUS 3JIEMEHTOB 3/IaHUI U COOPYKEHUU;
tpebosanus ECK/I u CIIJAC;

MIPUMEHSITH CIIPABOYHYIO U HOPMATHUBHYIO
JOKYMEHTAIIMIO 1151 00bEKTa MPOSKTUPOBAHUS, B T.4.
HCIOJIb30BaHNE NH(OPMAIIIOHHO-
TEJEKOMMYHUKaIIMOHHOU ceTn "HTepHet";
poeCCHOHATTEHOM CTPOUTETHLHON TEPMUHOIOTHEH;

[IK-1.2: Beinonusier
MO/JICJIMPOBAHUE U PACUETHBIN
aHaJIM3 T4 MPOEKTHBIX LIeJIei
1o 00beKTy MpoeCCUOHATEHOM
JeSITeTbHOCTH

o0111e AITOPUTMBI IPOEKTUPOBaHUSI 0aJIOK, POTOHOB,
CTPONUJIBHBIX (PepM, LIEHTPATbHO-CHKATBIX U
BHELIEHTPEHHO-CKaThIX KOJIOHH;

OIUCBIBATh CBE/ICHUS O CChUIKAX Ha MPUHATHIE HOPMBI
MIPOEKTUPOBAHUS, TEXHUUECKOE 3a/laHl€ U HOPMATUBHBIE
JIOKYMEHTBI Ha METaJIONPOKAT, CBapHbIe U OOJITOBbIE
COETMHEHMUS;

OCITUCBIBATh PACUETHYIO CXEMY KOHCTPYKIMi, KapKaca
CO CBEJICHUSIMU O Harpy3Kax U BO3/IE€UCTBUSX;
MPUMEHATHh TPEOOBAHMSI HOPMATUBHBIX TEXHUYECKUX
JIOKYMEHTOB JIJISl pELICHUS] MPAKTUUECKUX 3a]1a4;

ITK-1.3: Pa3pabarpiBact u
0o(opMIIsIeT B COOTBETCTBHUH C
TpeOOBaHUAMHU TEKCTOBYIO U
rpau4ecKyro 4acTh POEKTHOM
JOKYMEHTAIUU TI0 00BEKTY
npodecCuoOHATBLHOM
JeSITeIbHOCTH

tpeboBanus ECKJ] u CIIJC;

HOPMAaTHUBHYIO TOKYMEHTAuUO JIsl pacyeTa u
KOHCTPYHMPOBAHUS 3JIEMEHTOB 3/IaHUN U COOPYIKECHUM;
0 OpMIIATH YePTEXkKH, BXOJAILINE B COCTAB KOMIUIEKTa
paboueii nokymenrtauuu (KM u KM/JI), ucnons3ys
rpadudeckue nakersl nmporpamm (AutoCAD)

METOJMKON MTPOCKTUPOBAHUS OATOUHBIX KOHCTPYKIIHH,
HECHTPAIIBbHO-CKATBIX 1 BHCIICHTPCHHO-CKATbIX KOJIOHH,
HCIOJIb30BaTh rpauueckue MakeTbl IporpaMm

1.4 Ocol0eHHOCTH peaM3auMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIAHBL Pycckwil.

Jucturuinaa (Moayis) peanusyetcs: 6e3 npumenenus D0 u JIOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora 4 (144)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Ja




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. MeTa/uinyecKne KOHCTPYKIIMH OHOITAKHBIX M MAJI0ITAKHBIX IPOM3BOACTBCHHBIX 31aHMI, METOABI HX pacyeTra
b)

1. OCHOBBI TPOEKTUPOBAHUS KAPKACOB 3MaHUH 4
2. V3y4yeHne OCHOBHBIX BOIIPOCOB IIPOEKTUPOBAHUS
KapKacoB 31aHui. Harpy3ku u BO31eHCTBHS Ha KapKac 6
3aHUs
3. Kapkacel OTHOATOKHBIX U MaJIOITAKHBIX 6
IIPOU3BOJCTBEHHBIX 3/1aHUM
4. ITpoexTHpoBaHNE CTPOIHIBHBIX (hepm 8
5. Kapkachl OJTHOATAKHBIX U MATOITAKHBIX 6
HPOM3BOJCTBEHHBIX 3aHHUH (IIPOIOJKEHUE)
6. OCOOEHHOCTH MPOESKTUPOBAHHUS CTEP)KHEH BHELIGHTPEHHO 6
-CJKaTbIX KOJIOH
7. Kapkacel OTHOATOKHBIE U MATOITHKHBIX 4

MPOU3BOICTBEHHBIX 3/1aHUH (MPOAOTIKEHUE)




8. ba3bl BHELIEHTPEHHO-CKAThIX KOJIOHH; KOHCTPYKTHUBHBIE

6

pEIIeHUsT; 0COOEHHOCTH POEKTUPOBAHMSL.

9. IlpopaboTka NEeKIHii; BEITOIHEHUE KYPCOBOW PabOTHI 72
2. CoBpeMeHHbIe 31aHNs U coopy:keHusi u3 MK pa3jin4Horo Ha3HaYeHus

1. Kapkacel 04HOATKHBIEC U MATOITAKHBIX 4

MIPOM3BOCTBEHHBIX 3/1aHU (TIPOAOIKEHHUE)

2. IIpocTpancTBEHHBIE KOHCTPYKIIUU MOKPBITHIA 31aHHI 4

3. Kapkace 31a01ii U3 JeTKUX METALTUIECKIX 4

koHCTpyKuui (JIMK) u ux anemeHTs

4. Kapxkace! 3panuit u3 JIMK u ux 37€MeHTbI 4

(Ipo1oJKEHUE)

5. OcobeHHOCTH TPOCSKTUPOBAHUS 3AAHUIA U COOPYKEHHUN 10

Pa3TMYHOrO0 Ha3HAUCHUS

6. [IpopaboTka JeKInii; BRITTOJIHEHHE KYPCOBOI paObOThI 72
Bcero 36 36 144




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

l. Enmxuesckuii J1. B., Hanenses B. /1., [leryxosa W. f. Kapkackl 3n1anuii u3
JIETKUX METAUINYECKUX KOHCTPYKIMM U UX 3JIEMEHTBI: yueOHOe mocodue
(Kpacnospck: UIIK CDY).

2. ITeryxoBa 1. f1., TapacoB A. B. Metannmuueckne KOHCTPYKLUH, BKIIFOUast
CBapKy: y4eOHO-METOMUECKOe MOCOOuE [/l BBINOIHEHUS KypCOBOU PabOThI
OakanaBpamu Hanp. «CTpouTtenscTBoy, mpoduis noarotosku 08.03.01.0009
«DKcnepTusa u ynpasieHue HeIBuKuMocTbion |(Kpacnosipck: COY).

3. I'opes B.B., YBapos b.1O., ®ununnos B.B., T'opes B. B. Meranueckue
KOHCTpYKIuH: T. 1. DIeMeHThI KOHCTPYKIHI: y4e0. 1151 CTPOUT. BY30B : B 3-X
T.(Mocksa: Beiciias mkosna).

4. IleryxoBa W.41., ®ponosekas A. B. Metannnyeckne KOHCTPYKIUH, BKIIFOUas
CBapKy: yueOHO-METOAMYECKOEe MOcoOue [l CTYIEHTOB HaIp.
«CTpouTenbCTBOY, MpoduiIst MoAroToBKU «[IpoMBbINIIEHHOE U IpaX/1aHCKOe
ctpoutenbetBoy |(KpacHosipek: COY).

S. Enmxuesckuii JI. B., [Tetyxosa U. 4., Tepemkosa A. B. Metauinueckue
KOHCTPYKIIMH, BKITIOUas CBapKy: yueOHO-METOANYECKOE TOCOOHe 1is
KypcoBoi padboTei(KpacHosipck: COY).

6. [Teryxosa U. SI. Metarunueckue KOHCTPYKIIMHU, BKJIIOYas CBAapKy: y4eOHO-
METOIMYECKOE MOCOOUE ISl BBIMOIHEHHSI KypCOBOTO MPOEKTA IS
6akanaBpoB HanpasieHus 270800.62 «CtpoutensctBon(KpacHosipck: COY).

4.2 JInueH3HOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOr0 MPOU3BOACTBA (IIPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOHO
DACNIDOCTDaHsAEeMOe IDOIDaMMHOe o0ecreyeHne):

1. IIporpammel SCAD, JIupa, Cosmos, ANSY'S, pa3paboTaHHbIe O]
oneparmoHHoi cuctemoit Windowsuiau Unix.

2. B nporpammuom komiiekce SCAD crienyer, mpexae BCero, OTMETUTh
BO3MO>KHOCTb COYETaTh COCTABJICHUE MPOCTHIX PACUETHBIX CXEM Ha OCHOBE
MPOTOTHUIIOB — BCTPOCHHBIX B MPOTPaMMy 3ar0TOBOK CXEM HauboJiee 4acTo
PacCYUTHIBAEMBIX KOHCTPYKIIMIA UM X YacTEH — C BO3MOXKHOCTBIO 33/1aBaTh
napameTpsl (pasmMepsbl, KOJTUYECTBO MPOJIETOB, dTaxeN U Ap.). [IpuBnekaer
TaKXXe HATHIne 0a3 JaHHBIX CEYCHUH MPOKATHBIX, THYTHIX U JIp. POQUIeH
3JIEMEHTOB KOHCTPYKIIMM, XapaKTEPUCTUK MaTepUaioB M0 POCCUMUCKUM
CTaHJapTaM.

3.  Tonynspuocts SCADaocHoBaHa Takke Ha yHacieaoBaHHOM OT JIMPBI
COEJIMHEHUH pacyeTa ¢ 3a7a4aMy MPOEKTUPOBAHUS: OJ00P CEeUEHUH,
apMHpOBaHUe, celicCMUUEcKue U ipyrue pacuetsl, Tpedyemble CHullamu u
CPaBHHUTEJIBHHO JIETKO aBTOMAaTU3MPOBAHHBIE.



10.

1.

ITK SCAD mno3Bossier Hanbosee HarIsAHO, TOCTYITHO PeAaKTUPOBATh 1
CTPYKTYpUPOBATh CPEJICTBA NOATOTOBKH JaHHbIX. B oTiinuKe OT Apyrux
MporpaMm 37€Ch UMEIOTCSI MTaHEe U JJ1sl K3MEHEHHS CBOMCTB y3JI0B, KOHEUHBIX
AJIEMEHTOB U APYTHX YacTeH pacueTHOU cxeMbl. TOJIbKO MHOTOUNCICHHBIE
KHOIIKHY TpapudecKuX (GUIBTPOB OJMHAKOBOTO BH/IA, CIIPSATAHHBIC CPEIN
BTOPOCTENEHHBIX KHONKU «Cxema ynpasieHus», «OK», «Otmena» u
HEKOTOPBIC IPYTUE HEMHOTO MOPTT KapTUHY.

[Tporpammusie komiekcbl COSMOS, ANSYS, NASTRAN (CIIIA)
IIOCTPOEHBHI IO TPUMEPHO OJJMHAKOBOM cxeMe. HCTpyMEHTBI MOArOTOBKH
JTAHHBIX 37IeCh B MEHBIIECH CTENEHU, HO 00JIee YETKO CTPYKTYPHUPOBAHHI,
MeHee yJI0OHBI Cpe/ICTBA PEAAKTUPOBAHUS U HET MPOIEAYDP MPOSKTUPOBAHUSI.
OJHaKo MOKHO KCIIOJIB30BaTh MOIIHBIE CPEICTBA OJATOTOBKU PACUETHBIX
CXEeM KOHCTPYKIIUNA caMoil pa3HOOOpa3HOH (DOPMBI U CTETIEHU CII0KHOCTH.

OCHOBHOW MOPSAOK NOCTPOEHHUS pACUETHOW CXEMBI: CO3/JaHHE
reoMeTprIeCcKoi (hOPMBI, OTIPEIeTIEHUE CBOMCTB, UCIIOIh3yEeMbIX KOHEUHBIX
AJIEMEHTOB, HAHECEHUE CETOK U3 ITUX AJIEMEHTOB-STYEEK Ha MOCTPOCHHBIE
reoMeTpuueckre GopMbl, 3a1aHUE BHEITHUX BO3JEHCTBUI — FeOMETPHUUECKHUX
CBSI3€M U CTATUYECKUX JINOO TMHAMHYECKHUX HArpy30K.

IIpy n3yyeHnn QUCHHUIUINH, CBA3aHHBIX C PACYETOM KOHCTPYKIUM,
IpOpPadaTHIBAIOT 1BA OCHOBHBIX MOMEHTA.

[TepBsIif — OBNIaIEHNE CUCTEMOM MTOHSITUH, OMUCHIBAIOIINX Je(hOPMHUPOBAHUE
Y TIPOYHOCTH: fepopMariiuu, HapsHKEHUsI, BHYyTPEHHHUE YCUITUS, CUIIOBBIC
MIOTOKU U Ap., COCTABJISIOIINE OCHOBY MareMarnueCKux Moieien
KoHCTpyKImK. Ha 310 HanpaBieHa yueOHas e TeNbHOCTh, COCTOSIIAs B
pelieHnr HeOOoIbIINX YUeOHBIX 3a/1a4 C aHATM30M HA OCHOBE 3THUX MOHSATUM.

Bropoii — BeIpabOTKa HHKEHEPHOU UHTYUIMH: KaKk BEIYT ceOs pa3anyuHble
KOHCTPYKLIMH B T€X WJIN UHBIX YCIOBUAX. DTO JOCTUTAETCS aHAIN30M
0COOEHHOCTEH Pa3NMUYHBIX KOHCTPYKIUH Ha OOJIBIIOM KOJIMYECTBE TPUMEPOB.
3n1ech 1 He0OXOIMMBI XOPOUINE MPOTPaMMBbI JIJ1sl OBICTPOrO pacuéra
BapHUaHTOB OCMBICIMBAHMSI IIOJYYEHHBIX PE3YyJIbTaT0OB, BKIIOYAs HEKOTOPHIE
uccienoBareiabckue 3agadu o BiausHuM Ha HZIC Toro minu nHoro napamerpa
KOHCTPYKIIMH, A TAK)KE MEPEX0] K ONTUMU3ALUU.

PaccmoTtpennsie nporpammusbie komiuiekesl SCAD, COSMOS, ANSYS,
NASTRAN mnpencTaBisior Ui 3TOro mMupokuid Habop cpeacts. TpynHocTh
TOJIFKO B TOM, YTO B HUX MCIIOJIH30BAHBI JATEKO HE BCE MMEIOMINECS Ha
COBPEMEHHBIX KOMITbIOTEPaX Pe3epBbI YIYUIICHUS «IPYKECTBEHHOCTU» K
MOJIb30BATEINIO U TPEOYETCsI MHOTO BPEMEHH Ha UX U3YUYEeHHE, KOTOPOTO B
y4eOHBIX IJIaHaX HET.

YuuThIBasi HHTEPEC CTYJIEHTOB K TAKMM IPOrPaMMHBIM CPEACTBAM, MOKHO
UCIOJIb30BaTh (haKyJIbTaTUBHOE U3YUYCHHE dTUX Mporpamm. [Ipu sTom
pacmmpsieTcsi Kpyro3op CTyJ€HTOB, HOHUMAHUE MPUHIUIIOB NOCTPOCHUS
TaKUX KOMIUIEKCOB. BriajieHne oHOM mporpaMmMon Mo3BOJISIET OTHOCUTEIIBHO
JIETKO OCBaMBaTh U JAPYTHE.

4.3 UnuTepHeT-pecypchl, BKIKWYasA NMpodecCHOHATbHbIE 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:
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1. - Twirpx.com - Bce 7151 CTY/ICHTA;

2. -IIporpamma «TexakcnepT» - cucTeMa yIpaBJIeHUs] HOPMAaTUBHO-TEXHUYEC-
KOW IOKyMEHTAalUEH.

S ®oH OLIEHOYHBIX CPEICTB

OrnieHOYHBIE CPEICTBA HAXO/ATCS B MPUIIOKEHUU K PabOYuM Mporpammam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

YdaeOHbIe ay IMTOPUH IS IPOBEICHUS 3aHATHI JIEKIIMOHHOTO U CEMHHAPHOTO THUTIA
(A 416, A 421, A 423), a Takke 1151 CAMOCTOSATEILHON PabOThI CTYACHTOB
OakanaBpuara, YyKOMIUIEKTOBaHHbIE TEXHUYECKUMU CPEACTBaMH 00y4eHUs U
crienuanbHOM Mebenbio. TeXHUYecKue cpeicTBa 00yIeHNUs - UHTEPAKTUBHBIE JTOCKU
Y KOMITBIOTEPHAS TEXHHKA C TIOAKITIOYCHHEM K ceTH « THTepHeT» U TOCTyIoM B
AJIEKTPOHHO-UH(OpMaIMOHHY0 ceThb CDY, B TOM YHUCIIe pealn30BaHHbIC B (hopMe
O0K (URL, agpec) pasmemniennsie Ha opunmanbHbx pecypcax DMOC (nayunas
oubnuoreka COY, ObC naptaepoB ynuBepcutera, 20C) u np.

Mertoandeckuii KaOWHET M0 METATTHYECKIUM KOHCTPYKIIUSAM C KOMIIJICKTOM
00pa3IioB KypCOBBIX MPOESKTOB M PadOT, MaKeTaMH KOHCTPYKTHUBHBIX PEIICHUN
AJIEMEHTOB KApKaca OJTHOATAKHBIX U MATOATAKHBIX 3[JaHUM, & TAK)KE OCHAILICHHBIN
KOMIUJIEKTOM TUIeHOK (lasertransparency) /uisi A€MOHCTPAIIUU TEOPETUUECKOTO
Marepuaia 1o 34aHUsM U COOPYKEHUAM Pa3IMYHOTO HA3HAYCHUS.

JlaGoparopusi HCTIBITAaHHUSI CTPOUTEITHLHBIX MAarepUaIOB U KOHCTPYKITHH,
OCHaIl[eHHas JJAbopaTOPHBIM 000PyI0BaHUEM JIsI IPOBEICHHS JIAOOPATOPHBIX
pabor.
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