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O®OPMUPOBAHUE NTIPOCTPAHCTBEHHOI'O
BOOBPAKEHUA Y CTYJEHTOB

B.M. Axky/any4, KaHJl. TEXH. HAYK, JOLIEHT

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuxa benapyco

KiroueBble croBa: MHXKEHepHas rpaduka, HauepTaTenbHas reOMETpHs, MyJlb-
TUME/IMHHBIC TEXHOJIOTUH, YEPTEK JIETAIH, KOMIIbIOTepHAs rpaduka, oobemuoe 3D-
MOJIETTMPOBAHHE TOBEPXHOCTEN

AnHoOTanus. B cratbe paccMarpuBaeTcs METOJMKA MOATAIHOro (popMUpoOBa-
HHSl Y CTYACHTOB IIPOCTPAHCTBEHHOTO BOOOPAXKEHUS MPH M3YyYCHHH WH)KCHEPHON
rpaduku. [Ipu paspaboTke JEKIHOHHOTO M NPAKTHYECKOTO KYPCOB HCIOJIb30BaHbI
BO3MOKHOCTH KOMIIBIOTEpHOH rpaduku. lccnenoBaHbl NMPUHLMIBL TOCTPOCHUS
3D-Mozenell pa3nMuHBIX IOBepXHOCTe# B rpaduueckoit cucreme AutoCAD
n KOMITAC-3D.

Wmnxenepnas rpaduka kak ydyeOHasi JUCLUIUIMHA U3y4daeT 00-
LIMe NpaBWiIa MPOSKTHUPOBAHUS M O(QOPMIIEHUS] KOHCTPYKTOPCKOM
nokymeHtauuu. Ilpn stom oOyueHue CTYIEHTOB HalpaBlIeHO Ha
MpUOOPETEHUE YCTOMUMBBIX HABBIKOB YEPUEHHUSL.

[IpoBeneHbl KOMIIEKCHBIE UCCIEIOBAHUS U MPEIOKEHa METO-
IUKa OOydeHHs! CTyIEHTOB MH)KEHEPHOM rpaduke, peann3oBaHHAS
NP PELICHUU 33/a4 0 MAIIMHOCTPOUTEIBHOMY YEPUYEHHUIO U HX
rpaMuecKkoM IOCTPOEHUH B COOTBETCTBUU C OCHOBHBIMH IIpaBHJIa-
MU ¥ HOpMaMH O(OPMIICHHS U BBINOJIIHEHUS YEPTEXKEH, KOTOPBIE yC-
TAaHOBJIEHBl TOCYIApCTBEHHBIMH CTaHIapTaMu EauHON cucTtembl
KOHCTPYKTOPCKOM goKkymMeHTanuu [1].

TexHOMOruMm KOMIBIOTEPHOr0 O0YYEHHUS M pas3iiMuHble (HOPMBI
OpraHU3ally CaMOCTOSITEIbHON pabOThl CIIOCOOCTBYIOT Pa3BUTHIO
TBOPYECKOW aKTUBHOCTH Y CTYIECHTOB, NPHOOPETEHHIO HaBBIKOB
aHajM3a M CUCTEMATHU3alUM 3HAHUHM, (OpPMHUPOBAHUIO MPOCTPAHCT-
BEHHOTO BOOOpa)keHHs, CHOCOOHOCTH HCHONIB30BaTh MH(opmauuio
0 paszenamM HadepTaTeIbHOM MeOMETPUH IPU pa3paboTKe U co37a-
HHUH KOHCTPYKTOPCKOM HOKyMeHTauuu [2].

[Ipr KOHCTPYHPOBAHMM CIOXKHBIX MOBEPXHOCTEH TEXHUYECKHX
($OpM HCIIONB3YIOTCSI METO/IbI HAauepTaTeIbHOW IT'eOMETPUH, AAIOLINe
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BO3MOKHOCTb MOJYYHMTh HArJISAHBIE M300pa)KeHUs] MPOEKTUPYEMBIX
o0bekToB. HauepTarenbHasi reomerpusi, pa3BUBasi MPOCTPAHCTBEH-
HOE BOOOpa)KeHHE, CIOCOOCTBYET WH)KEHEPHOMY TBOPYECTBY, IIO-
CKOJIbKY SIBJIIETCSI OCHOBOM pa3pabOoTKH uepTexa.

[Ipy m3yueHnn MHKEHEPHOW IpaMKH aKTyaJbHOM CTAaHOBUTCA
B3aMMOCBA3b TEOPETUUECKUX 3HAHMH, KACAIOIIMXCSl HauepTaTeIbHON
reOMETPUU U OOLIMX MPaBWJI BBIIOJIHEHHS YEPTEXEH, ¢ MmpaKTuye-
CKMMHM HaBBIKAMHU OCYILECTBJICHUS rpaduueckux pador. Yacro nera-
JIY B MalllMHOCTPOEHHUU OBIBAIOT YCEUYEHBI INIOCKOCTSAMH Pa3InIHOrO
MOJIOKEHUsI, 00pa3yOIMMH JINHUM Cpe3a, KOTOPbIE CTPOSIT 10 TOY-
KaM, IIOJlyYaeMbIM C MOMOIIbI0 CEKYIIMX IUIOCKOCTEH YPOBHSI:
TOPU30HTAIBHBIX, PPOHTATIBHBIX MM NPOGHIBHBIX [3].

Pazpaboran MynbTHMEIUIHEIN JIEKIIMOHHBIN KypC, Ha claiaax
KOTOPOTO JIEMOHCTPUPYIOTCS CIIOCOOBI 00pa30BaHMsI Pa3IMYHbIX I10-
BEPXHOCTEH, MPEAIAraloTcsl aJITOPUTMBI [TOCTPOCHUS MIPHU PELICHUN
rpadMuecKux 3aad U PEeKOMEHAALUH 110 IPUMEHEHHIO TeX IJIOCKO-
CTeH, KOTOPbIE JAal0T B CEUEHUH MOBEPXHOCTEH BpAILEHUs MPOCTEH-
LIMe JINHUH, PaccCMaTpPUBAIOTCS YACTHBIE CIydau IEpecedeHus: Mo-
BEPXHOCTEH BPALICHUS IUIOCKOCTSIMH YacTHOTO IOJIOXKEHHS (pUCy-
HOK 1).

o

s

Pucynok 1. YactHble cayyan ceueHHI TOBEPXHOCTH LMITMHIPA THIOCKOCTAMHU

[TapannensHO ¢ U3y4eHHEM JIEKLMOHHOTO Kypca JUlsl 3aKperiyie-
HUSI TEOPETUUECKOTO MaTepuiia Ha MPaKTHUECKUX 3aHSATHAX B TeTpa-
IU-KJIMIIE PELIaroTCsl THIOBBIE 3amauu. PaspaboraHbl cruaiibl auis
MPAKTUYECKOTO 3aHATHS, Ha KOTOPBIX JEMOHCTPUPYIOTCS MOCTPOE-
HUSl HENOCTAIOIIMX IPOEKIMHA TOYEeK, NPOEKUUH MOBEPXHOCTEH
C pa3IMYHBIMU BbIpE3aMH (PUCYHOK 2).



Pucynok 2. Cnaiiapl mpaKTHUECKUX 3aHATHHA

Meronsl HadepTaTENbHON I'€OMETPUM BBICTYNAIOT TEOpETHYE-
CKOW 0a30if 47151 BBINOMHEHUS 33/1a4 TEXHUYECKOro uyepueHus. B ma-
LIMHOCTPOCHUH MHOTHE JEeTaIH HMEIOT CIOXKHYI0 (opmy, 00pa3o-
BaHHYIO U3 Pa3IMYHBIX MOBEPXHOCTEH. MHOrne HeCcTaHJapTHBIE [ie-
TaJM, BXOIIIUE B COOPOYHBIE €IMHHIBI, COUYETAIOT pa3Hble (HopMbI
1 KOH(UTYpAIIUH U COJEpKAT pa3iIruHbIe JIEMEHTHI JieTanei [4].

Jns popmupoBanus 0OpasHOro MBIIUICHUS U HArIsIHOTO 00y-
YeHUs] NpUeMaM aHajlu3a IOBEPXHOCTEH IeTanu Hpu pa3paboTke
JICKIMOHHOI'O M HPAaKTUYECKOI'0 KypCOB HCIOJIb30BaHbl IMPHUHIIMIIBI
noctpoenust 3D-moneneid pazaM4HbIX MOBEPXHOCTENH C MPUMEHEHHU-
€M KOMIIbIOTepHOH rpaduku B rpapuueckux cucremax AutoCAD
n KOMIIAC-3D (pucyHok 3).

1 ctynens

2 cTyneHb

3 cTyneHb

4 cryneHb

Pucynoxk 3. Cnaii npakTHUeCKOro 3aHsITHS 10 00yICHUIO
npreMaM aHanu3a (HOpMbI ICeTaIH

CoBpeMEeHHbIE KOMIIBIOTEPHBIE TEXHOJIOIHU IO3BOJISIIOT BU3Yya-
JIM3APOBATH ATAIbl IPOSKTHPOBAHMS CaMBIX Pa3HOOOPa3HBIX U3[e-
TUH, OT JeTalleil U MPOCTEHINX Y3JIOB 10 PA3IMYHBIX CIOKHBIX Ma-
IIMHOCTPOUTENBHBIX 00BEKTOB [5].



C nomouIb0 TPEXMEPHOr0 MOAETHPOBAHMSI CO3IAI0TCSl TBEPIO-
TeNbHbIE O0BEKTHl PA3MUYHBIX MOBepXHOcTel. Mcnonb3oBaHue Ko-
MaH/l pelaKTHPOBAaHUS TPEXMEPHBIX TeJ MMO3BOJISIET CHATH (packu Ha
MEPECEUCHUAX CMEXKHBIX T'paHel, MPOBECTU CONPSDKEHUS TIpaHew,
MOCTPOUTH CEUEHHS U pa3pe3aHusi TPEXMEPHBIX TEJ, YIAIUTh CKPbI-
ThIE JINHUU ¥ HAHECTH MOHOTOHHBIE IIBETA Ha BUAMMBIC [TOBEPXHO-
CTH, T.€. POBECTH TOHHMpOBaHHE M300pakeHuid. [Ipu npumeHennun
TUIOBBIX HAIIPaBJICHUH MPOCLUPOBAHUS UMEETCS BO3MOXKHOCTh IIPO-
CMOTpa CO3JaHHBIX TpeXMepHbIX Moneneil. Ha pucynke 4 mpencras-
JIEH CIIal NPaKTUYECKOIo 3aHATHSI.

.,

Pucynok 4. Cnaiig npakTHYECKOTO 3aHATHS.
Vcnonb3oBaHKe KOMaH/T peaKTHPOBAHUS TPEXMEPHBIX TEJ

Takoe y4eOHO-METOIMYECKOE CONPOBOKACHHE IHMCIUIUTHHBI
obecrieynBaeT KOMIUIGKCHBIH ITOAXOA K CHCTEMAaTH3allH 3HAHWM,
NPOBEACHHUIO aHANM3a 33JaHUH 110 MAaIIMHOCTPOUTEIBHOMY dYepue-
HUIO U UX TPaPUIECKOMY TTOCTPOSHHIO (PUCYHOK 5).

Q—H- A
Tz T L. T
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big

Pucynok 5. Dramnbl rpad MuecKuX MOCTPOCHUIA

AXTHBHOE M CHUCTEMHOE COYCTaHHE MCTOAOB U IIPUEMOB I'CO-
MCTPHUYCCKUX HOCTpOGHI/Iﬁ C palluOHAJIbHBIM HCIIOJIb30BAHHUEM KOM-
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neroTepHbIX cucteM KOMITAC-3D n AutoCAD Ha 3aHATHAX YiIyd-
mraeT rpauuecKkylo MOJArOTOBKY CTYIEHTOB, (OPMUPYET HHXKEHEp-
HOE MBIIUICHHE.

BHe,Z[peHI/IG COBPCMCHHBIX KOMIIBIOTCPHBIX TEXHOJIOTHH B npo-

mecc oOydeHUs: WHXKeHepHOW Tpaduke crocoOcTByeT (opMupoBa-
HUIO W Pa3BHTHIO IPOCTPAHCTBEHHOTO BOOOPaKCHUS, IOBBIMIACT
3 PEKTUBHOCTH NMPEIOIaBaHUs U KaueCTBO 00pa30BaHUs.
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B.Jl. Xap4yeHKo, CTyIEeHT

bpecmckuii 2ocyoapcmeenHblil mexHuYecKull yHugepcumen,
e. bpecm, Pecnyonuxa benapyce

KiroueBsie croBa: BIM-KoHIETIIHS, TEXHOIOTHST HH()OPMAIIMOHHOTO MOJIEIH-
poBanusi, nabpopMaMOHHAs MoeNb 3aanus, Autodesk Revit

Amnnoranusi. B cratbe paccmarpuBaetcs 3apyOeKHBINH H OTEUECTBEHHBIH OMBIT
BHEJIPEHHSI TEXHOJOTHH MH(OPMAIHIOHHOrO MOJAETHPOBaHUS B 00pa3oBaTENbHBII
MPOLIECC BBICIINX MHXCHEPHBIX Y4COHbIX 3aBEICHHUI.

HNudopmarmonnoe monenupoBanue 3aanuii (BIM) — sTo co-
BEPLIEHHO HOBAasl MJEOJIOTHS B NPOEKTUPOBAHUH, KOTOPAass BHOCHUT
CYLIECTBEHHBIE HM3MEHEHHs B apXUTEKTypHYIO, HHKCHEPHYIO
U CTPOMTENBHYIO OTPacid, TEM CaMbIM OKa3blBas 3HAYUTEIbHOE
BIMSIHUE Ha OOpa30BaTENbHBIA IIPOLECC BBICHIMX HHXKEHEPHBIX
y4eOHBIX 3aBeneHuit [1].

Ilo coBpemeHHBIM MepkaMm LU(POBOro oOuIecTBa B 3apyOex-
HBIX 00pa3oBaTelbHbIX nporpammax BIM cymecTByeT yxe gaBHO.

Haubonee mpomyMaHHas ¥ SKOHOMUYECKH HOAJEpPKAaHHAsI TO-
CyIapCTBEHHasl MOMUTHKA 1O BHenpeHuto BIM B obpazoBanue ocy-
miecTBis1ack B CuUHramype, Ilie paHblie APYruX CTpaH IMOHSUIM I10-
TEHLIHAaJ TEXHOJOIMH HMH(OPMALMOHHOIO MOAEIMPOBAHUS 3IaHUU.
C 2006 r. akTMBHO pa3BUBaJIMCh yueOHbIe nporpammsl B CLLIA, Be-
nmukobputanuu, Kurae, ctpanax CxkannuHaBuu. B cBs3u ¢ Tem, uto
BIM-npoextrupoBanue crajio OOBIAEHHOCTHIO B 3THUX CTpaHaX, BOC-
TpeOOBaHHOCTH BBIITYCKHUKOB By30B ¢ BIM-KoMIleTeHIMsIMH HE BbI-
3bIBA€T COMHEHHUSI.

B nocnennue roapl 3HaunTeNbHO BhIpoc uHTEpec k BIM B poc-
CHIMCKUX BY3aX, O YeM CBUETENLCTBYET BO3POCIIEE YUCIIO MyOIInKa-
Ui Ha 3Ty TeMy, NPOBEIECHUE MHOI'OYHCICHHBIX MEXIYHAPOIAHBIX
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KoH(epeHIuil, CeMUHAPOB, YEMIIMOHATOB, KOHKYPCOB U OJNUMIIHAL,.
Kpome Toro, B OTKpBITOM IOCTYIE pa3MelleH OOLIMPHBIA MaTepHa
JUTSI CAMOCTOSITEITEHOM 0a30BOH moaroroBku B odactu BIM [2, 3].

OpuH u3 npuMepoB BHeapeHust TexHonorun BIM B oOpasosa-
TEJIbHBIN Tpouecc — coBMecTHBIH mnpoekT Cankrt-llerepOyprekoro
TOCYAAPCTBEHHOTO  apXUTEKTYPHO-CTPOUTEIBLHOIO  YHUBEPCHUTETA
n CaliMEHCKOro yHUBEpCUTETa NPUKIAIHBIX HayK (DUHISHIUA)
«BIM-ICE — HNnTterpanus BIM B Briciiee npodeccronansHoe o00pa-
30BaHME», LENbI0 KOTOPOTO SIBISETCS «IIOBBIIICHUE YPOBHS 3HAHWUN
CTYZAEHTOB M mpodeccuoHaibHoro coodmecrsa B chepe BIM-tex-
HOJIOTWH, TIOBBIIIEHUE KauecTBa MpoecCHOHANbHOro0 00pa3oBaHMs,
rapaHTUPYIOLIETO MOATOTOBKY BBHICOKOKBAJIM(ULIMPOBAHHBIX KaJpOB
JUTSL IEITENBHOCTU CTPOUTENBHON oTpaciany [4].

K coxanenuto, B Pecniy6nuke benapyce maciraObl BHeApEHUS
BIM-texnonoruii B 00pa3oBaTeNbHBIN MMPOLECC 3HAYUTEIHHO YCTY-
NarT poccuiickuM. HecMoTpst Ha TO, YTO B COOTBETCTBUH NPUKA30M
MuHHCTEpPCTBA apXUTEKTYphl U cTpouTenbcTBa PecriyOnuku bena-
pych «O BHEIPEHUHM TEXHOJIOTUU MH(OPMALMOHHOIO MOIEJIMPOBA-
HUs» [S] Ne 70 mo 2022 r. rutaHupyercs nepexoa Ha o0s3aTenbHoe
MPUMEHEHHE TEXHOJIOTMU HH(GOPMALMOHHOIO MOIEIUPOBAHUS Ha
BCEX JTamnax >KU3HEHHOrO LMKJIAa OOBEKTOB CTPOMTENLCTBAa B Pec-
ny6nuke benapych, B A€HCTBUTENBHOCTD 3TO PELIEHUE BOILUIOMIAETCS
C TPYAOM.

MOXXHO BBIIEIUTH HECKOJIBKO OCHOBHBIX NpPOOJEM Ha IyTH
BHEZIPEHUS TEXHOJOIMH MHPOPMALIMOHHOTO MOJEIHUPOBAHUS B BBIC-
KX y4eOHbIX 3aBefeHusax Pecyonuku benapycs:

— OTCYTCTBME HALIMOHAJIbHBIX CTaHJAPTOB M PErJaMEHTOB
B obnactu BIM-nipoexktrupoBanus;

— HEXBaTKa BBICOKOKBAIM(UIMPOBAHHBIX KaJpOB, CIIOCOOHBIX
MPE00IeBaTh HHEPTHOCTh B 00PA30BATEIBLHOM IIPOLIECCE U MOCTO-
STHHO MOBBIILIATH CBOM HAayYHBIN U IeJaroruiyeckKuii ypoBeHb;

— TPYIOEMKOCTh pa3pabOTKu HOBBIX OOpa3oBaTENbHBIX CTaH-
JapTOB M y4eOHBIX IIPOTPaMM;

— ycTapeBluasi MaTepuajbHO-TEXHHYECKas 0a3a, HE II03BO-
nstomasi 3¢ (GEeKTUBHO pelIaTh TPYAOEMKHE U pPecypco3aTpaTHbIC 3a-
Jayu B IporpaMmax Ijisi HHGpOpMalMOHHOTO MOJIeupoBaHus, (oTo-
peaTMCTUYHON BU3yaIU3alud U aHUMAlHH.
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Buenpenue BIM-npoekTupoBaHus Ha MPAKTUKE OKa3ajoCh ro-
pa3no Oomee OOJE3HEHHBIM, YEM IIEPEXOJ OT PYYHBIX YepTEXer
k uepteskaM B AutoCAD. Jlaxxe B ctpaHax, rae BIM mmpoko uc-
MOJIB3YETCA B CTPOUTENIBLHON OTpPAaciid, OHO 3a4acTyl0 paccMaTpUBa-
ercs KaKk MHCTPYMEHT [UIsl TOJy4YeHHs KOMIUIEKTa YepTeXeH, 4To
MPEICTABISIET COOOW JHIIL Manylo 4acth BIM-KOHIIENINH, BKITFO-
qaromel MHKEHEPHBIE pacueThl, COCTaBJICHUE KaJICHIAPHBIX IIaHOB
U CMET, KOHTPOJIb 32 BO3BEACHUEM U HKCIIITyaTalluel 31aHusl.

B HacTosimee Bpems B YupexxaeHun oopasoBanusi «bpectckuii
rocyfapcTBeHHbIH TexHuueckuil yHusepcuter» (bpl'TY) nzyuenue
TEXHOJOrni MHGOPMALMOHHOTO MOJEIUPOBAHMS CTYIEHTaMH OCY-
LIECTBIISIETCS TOJIBKO B PAMKax Hay4HO-HCCIIEAOBATEIbCKON PabOTHI.
OnHako naxke Takas MOATOTOBKA IOKa3aja CBOIO 3()(EeKTHBHOCTE.
CTyneHThl IPUHSUIM ydacTHe B pa3paboTke MHPOpManHoHHOH 3D-
MOJIENIM MAIIMHOCTPOUTENBHOTO 11€Xa OJHOr0 U3 KOPIYyCOB YHHUBEp-
curera B Autodesk Revit, a Taxke NpUMEHMIM CBOM HABBIKH IPU
BBITNIOJIHEHUU KypPCOBOI'O MPOEKTa MO AMCLUILNIMHE «APXUTEKTypa
U CTPOUTENbHBIE KOHCTPYKIMMU» (PUCYHKH 1-3). DTO MO3BONMIO UM
JIOCPOYHO BBITIONHUTEL PA0OTY W MOJY4YMUTh 32 HEEe HAaUBBICILUM Oa.
OueBHIHO, YTO B JAHHOM KOHTEKCTE BHEIPEHHUE B YUEOHBIH Mporiecc
CKBO3HOT'O KYPCOBOI'O M JUINIOMHOI'O ITPOEKTHUPOBAHUS 110 HECKOJIb-
KHM JTUCIUTIIHAM OBLJIO OBI 04eHb 3()()EKTUBHBIM.

Pucynok 1. 3D-monens xwuiioro goma, BeinonneHHas B Autodesk Revit
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Pucynok 1. Buzyanuzamus sKcTepbepa KIWIoro aoma,
BeinonHeHHas B Autodesk Revit

22 mapta 2021 roma Ha 6aze bpl'TY npu nmommepxkke Munu-
CTEpPCTBa apXUTEKTYPHl U cTpouTenbscTBa Pecnyonuku benapych Obl-
Jla co3jaHa orpacieBas Jiabopatopus «HayuHo-nccenoBaTenbCKui
LEHTP MHHOBALMHI B CTPOUTEILCTBE», OIHUM U3 HaIpaBJIEeHUH pado-
ThI KOTOpO# crano BIM-npoektupoBanue. 910, HageeMcsl, TO3BOIUT
peanu30BaTh MPAKTHKO-OPUEHTHPOBAaHHOE OO0ydeHHE CTYICHTOB,
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JacT UM BO3MOXKHOCTb NPHUHATH ydyacTHe B pa3paboTKe peajbHBIX
CTPOMTENBHBIX IPOEKTOB. Kpome TOro, CTYAEHTHI MO PYKOBOA-
CTBOM IIperojaBaTeleldl yYHUBEPCUTETa 3aHUMAIOTCA pPa3padOTKOM
I3aifHa COBPEMEHHOH cTyneHdeckoii BIM-maGopaTopuu ¢ mpume-
HEHHMEM IPOrpaMM Ajsl BU3yalM3alMHd M aHUMAIMM, a 3HAYMT, BO-
OYMIO CMOT'YT HaOJIIOAATh 3a peaau3alell CBOUX TBOPUYECKUX 3aMbl-
CIIOB.

Peiitunr mo0Ooro BeICIIEro y4eOHOTO 3aBEICHUS 3aBUCUT OT
KOHKYPEHTOCIIOCOOHOCTH €ro BBIIIYCKHHKOB Ha PBIHKE TPYZAa, IO-
3TOMY BHEIpEHHE B y4eOHBIH INpOLEcC HOBBIX MH(OPMALOHHBIX
TEXHOJIOTUH MOJENMPOBaHMS M NMPOEKTUPOBAHMSA HAa OCHOBE OIBITA
BEAYIIMX BY30B MUpPa Ha CETOAHALIHUN JI€Hb CTajJ0 BayKHBIM U IIEp-
CIIEKTUBHBIM HaIlpaBJICHUEM Pa3BUTHSL.

Crnucok JiMTepaTypbl

1.  Tanamnos, B. B. OcHoBbl BIM: BBezieH#e B nH(pOpMAIIMOHHOE MOACIUPOBAHHE
3manmii / B. B. Tananos. — Mocksa : JIMK Ilpecc, 2011. — 392 c.

2. Vysotskiy consulting : caiit. — Mocksa, 2021. — URL: https://bim.vc (aata 06-
pamenust: 20.03.2021). — TekcT : 3IeKTPOHHBIN.

3. AMS®: caiit. — Mocksa, 2020-2021. — URL: https:/autocad-specialist.ru (zata
obpamenust: 20.03.2021). — TekcT : 3IEKTPOHHBIH.

4.  BIM-monenupoBaHue B 3aJa4aX CTPOUTENBCTBA U APXUTEKTYPHI | MaTepHaIbI
1T Mexxaynap. nayd.-pakt. kou¢. — Cankr-Ilerepoypr : CIIGI'ACY, 2020. —
446 c.

5. O BHEAPEHUH TEXHOJIOTHMH WH(POPMAIIMOHHOTO MOJICIMPOBAHUS : MpHUKa3 Mu-
HHUCTEPCTBA AapXMTEKTYPbl M CTpouTenscTBa PecmyOmuku bBenapycsk ot
16.03.2018 Ne 70. — Tekcr : anekTpoHHbIt // 3akoHomatenbcTBo Pb : caifT. —
2020. — URL: https://zakonrb.com/npa/o-vnedreniitehnologii-informcionnogo-
modeli-rovaniya (mata odpamenus: 20.03.2021).
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V]IK 378.147

INPUMEHEHHUE KONIHI#OTEPHOFI
OOTOPEAJIMCTUYHOU BU3YAJIM3ALIUN
B MTHKEHEPHBIX ITPOEKTAX

O.A. Aky/10Ba, KaH/JI. TEXH. HayK, 3aB. KaQeapou,
C.H. BypsIii, cTyneHT,
B.B. KopoJienko, cTyaeHT

bpecmckuii 2ocyoapcmeenHblil mexHuYecKull yHugepcumen,
2. bpecm, Pecnyonuxa benapyce

KiroueBble crnoBa: ¢oTopeaaucTHyHas BH3YalIH3alMs, PEHICPUHT, MaTepua-
JIbI, TEKCTYPBI, OCBEILICHHE, TpeXMepHas anumarus, 3ds Max, Corona Renderer

Annoranus. B cratbe paccMaTpuBaeTCsl ONBIT HNPHUBIECUEHHS CTYICHTOB
B PaMKaxX Hay4YHO-HCCIIEI0BATENbCKOH PAabOThl K H3YYEHHIO COBPEMEHHBIX IIPO-
rpamMm Uit 3D-MofenMpoBaHus, BU3yalU3allik U TPEXMEPHOH aHUMAIUH, a TaKXkKe
K pa3paboTKe BBICOKOKAUECTBEHHBIX PEHJEPOB MPH CO3JIAHUU PEATIbHBIX HHIKEHEp-
HBIX TIPOEKTOB.

CeronHs yxe HEBO3MOXKHO IPEACTABUTH HU OTHOI'O CEPLE3HOT0
WH)XEHEPHOro npoekTa 0e3 co3maHusi (oTOpearruCTHUHBIX H300pa-
JKEHUH y3J10B, KOHCTPYKLUH, 30aHUI U coopykeHuil. B cBsi3u ¢ 3TuM
MOBBIIIAIOTCSA U TPEOOBAHUS K MHKEHEPY, KOTOPBI HAa COBPEMEHHOM
JTarne yxe 00s3aH He TOJIBKO BJIaJIeTh OCHOBHBIMU HaBBIKAMH CO37a-
Hust 3D-Moneneif, HO U yMeThb MX Ka4eCTBEHHO BHM3YaJlU3UPOBATb.
310 BaxkHas pobiemMa, aKTyaJbHOCTh KOTOPOH HECOMHEHHA.

C KaXAbIM TOJOM HOSBIIIIOTCS HOBBIE IpauyecKue CHCTEMBI,
MO3BOJISIIOLINE PeIlaTh MUPOKUN KPYr BOIPOCOB, KACAIOLIMXCS CO3-
JaHHS BBICOKOKAYECTBEHHBIX (POTOPEAINCTHYHBIX H300pasKEHUH,
MAHOPaMHBIX CLEH, aHUMAaLH, BUPTYaJbHOW pearibHOCTU U ap. MU3y-
YeHUEe BO3MOXKHOCTEH TaKMX MAKETOB M UX MCIIOJIb30BAHHE HA MPAK-
THKE — Ba)KHas 3aJa4a JUIst Jr000ro HHKEeHepa.

B coBpemeHHBIX cucTeMax aBTOMAaTU3MPOBAHHOTO MPOEKTUPO-
BaHus (Harmpumep, AutoCAD, Revit u ap.) cymiecTByeT JOCTaTOYHO
CPEICTB IJisl BU3yalHM3alUu TPEXMEpHBIX mozene [1], onHako mms
MOTy4eHHUs] n300paKeHui, MpUOIMKEHHBIX K PeaIbHOCTH, HE00XO-
IUMO HCIOJIB30BAaHUE TaKMX TIpaQUuecKux penakTopoB, Kak
Autodesk 3ds Max, Adobe Photoshop u ap. Oaun 13 Bonpocos, Ko-
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TOPBIN NIPU 3TOM HY)KHO [IPUHUMATh BO BHUMAaHHUE, — 3TO TPAMOTHBIN
UMIOPT T'€OMETPUUYECKU TOYHBIX MOJAENEH U3 MPOrpaMMHBIX KOM-
IUIEKCOB aBTOMAaTH3UPOBAHHOI'O IPOEKTHPOBAHUS B Tpaduueckue
CUCTEMBI JUIsl BU3yanu3anuu [2].

Owmbku npu uMnoptuposanuu 3D-Moznenei MOryT UMeTb pas-
JIMYHBIE IPUYUHBI, CPEAN KOTOPBIX MOXXHO OTMETHUTD:

1. HexoppextHbie ums u ¢popmat aiina.

2. HeBepHble 0a3oBble HacTpoiiku. Hampumep, mpu mmmopte
npoekra B 3ds Max 3arpyxaercs OKHO HACTPOEK C MHOXECTBOM I1a-
pamerpoB (Rescale, Maximum surface deviation for 3D solids, De-
rive AutoCAD primitives by, Geometry options, Weld nearby vertic-
es, Auto-smooth adjacent faces, Orient normal of adjacent faces con-
sistently, Cap closed splines). IMeHHO ¢ KX TOMOILBIO pelIaercs
OonpIuas 4acTh MPOOIEM UCKaKEHHONW MHTErpalyy.

Crenyrommii mwar B (OoTopeanucTUYHON BU3yaau3auuu — pado-
Ta ¢ MaTepuaiamMu. HeoOXooqumMo OTMETUTbh, YTO Ka4eCTBEHHBIH Ma-
TepHaJl — 3TO HE IPOCTO KapTUHKA B popMaTe jpeg, HaJoKeHHas 110-
BEPX MOJIUroHOB 00bekTa. OH CKJaAbIBAeTCs U3 CIOKHOM KOMOMHA-
LU TEKCTYp, OTPaXEHHUH, 3aTeMHeHui U T.A. s co3maHus mpas-
JONOAO0OHOM CUMYIIALMU MaTepuaia Hy>KHO KaK MUHUMYM 3HAaThb €ro
¢u3nveckue CBOICTBA, NOHMMATh, Kak (popMa OOBEKTa MOXKET IO-
BIIMSTH Ha €ro BHEIIHUM BUJ. B HEKOTOPBIX ciydyasx HEOOXOIUMO
YUUTBIBATb BPEMSI CyTOK M OKPYKAIOLIYIO CPemdy.

OcBelieHne TakKe CUNTAETCS UCKIIOYUTENBHO BaXKHBIM ACIICK-
TOM Ipu BU3yanuszauuu. CBET CO34aeT TEHM, a HAa HHUX 3MWKIETCA
¢dopma 00beKTOB cLeHbl. Llenb rpaMOTHON MMOCTAHOBKU OCBEILEHUS
3aKJII0YAeTCs HE TOJBKO B CO3JAHMU KPacHBOTO OKPY)KEHHS, HO
U B «4UTAEMOCTH» reoMeTpuu. biaarogapsi HCTOUHHUKAM CBeTa CleHa
¢ o0bekTamMu oOperaer 00BeM.

Ha nanHblii MOMEHT nuzepoM B (HOTOPEATMCTUYHON BU3YyasH-
3anmu sBisercs naker Autodesk 3ds Max [3-5], mporpamma, B Ko-
TOPYIO MOKET OBITh MHTETPUPOBAHO HauOONIbIIEEe KOJIMYECTBO BCE-
BO3MOXXHBIX CHCTEM peHaepuHra (Hampumep, V-Ray, Corona
Renderer, Arnold u apyrue, Mmenee monynsipaeie). Bce 3Tu maruHbl
MO3BOJISIIOT B KOPOTKHE CPOKH MOMYYUTh HE TOJIBKO BBHICOKOKAYECT-
BEHHBIE PEHIEPHI, HO U TPEXMEPHYIO aHUMALIHIO.
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OueBUAHO, YTO MHKEHEPHAs rpaduueckas MoAroToBKa B 00s3a-
TEJIbHOM TOpSAKE JOIKHA BKIIIOYATh U3YUYEHHE COBPEMEHHOI'O MPO-
rpaMMHOro obecredeHusi A (GOTOPEeaTMCTUYHOW BH3yalu3aluu
npoektoB. Ha myTu pemenust 3Toil 3afayl CyLIECTBYET Pl 00bEK-
TUBHBIX [IPOOJIEM, TIaBHBIE U3 KOTOPBIX — HEIOCTATOYHOE KOJIMYECT-
BO BBICOKOKBaJM(HULIUPOBAHHBIX KaJPOB U HEOOXOJUMOCTH B COBpE-
MEHHOM BBICOKOIPOU3BOAUTEIIEHOM KOMIIBIOTEPHOM OCHAILEHUU
yueOHbIX Jaboparopuii. B cBs3u ¢ 3TMM B HacTosee BpeMs: Haubo-
nee 3QQeKTUBHO MPHUBIECYCHHUE CTYICHTOB K Hay4YHO-HCCIIENOBa-
TENBCKOW paboTe, B KOTOPOW OHM CMOIJIM Obl MPOSIBUTH ce0s U 3Ha-
YUTENBHO YAYYLIUTh CBOU 3HAHUS, YMECHUS 1 HABBIKU.

Ha xadenpe HadepraTenbHON reoMeTpuM M MHKEHEPHOU Tpa-
¢ukn YupexnaeHus oOpazoBaHusi «bpecrtckuii rocymapcTBeHHBIN
TEXHUYECKHH YHHBEPCUTET» B PaMKax HayYHO-HCCIIEIOBATEIbCKON
paboTel cTyaeHTamMu ObLia BbIOMHEHAa HH(popManuoHHas 3D-mo-
JIeNb OJTHOTO U3 YHHBEPCUTETCKHUX KopmycoB B Autodesk Revit, pas-
paboraH nu3aiiH y4eOHOro MAaIIMHOCTPOUTENBHOIO 1eXa, YYeOHbBIX
ayJUTOPHUIl U NMPENnoJaBaTeNbCKOM, a TAKXKe BRIIOHEHA UX (oTopea-
mucTrdHas Bu3yanusamus B Autodesk 3ds Max (pucysaku 1-3).

Pucynok 1. ITepsoe doropeanuctiuaHoe H300paxeHne
MaIIHHOCTPOUTENHHOTO IIeXa

Taxxe cTygeHTamu ObliIa BBIIONIHEHA TpPEXMepHas aHUMAIUS
MONTyYEHHONH MOJIENH, ITO3BOJISIONIAs OLEHUTH Pa3pa0OTaHHBIA IH-
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3alfH NpoeKTa B PeaJbHOM BPEMEHH W HCIOIB30BATh INOyYEHHBIE
BHUJCOPOJIMKH B PEKIIAMHBIX M TPOPOPHUEHTALUOHHBIX LIETISX.

- A

Pucynoxk 2. Bropoe ¢oTopeanictuianoe H300paKeHHe MAIINHOCTPOUTEFHOTO 11eXa

Pucynok 3. ®otopeanucTuiHOe H300paXKEHUE TIPETIOAaBaTEIbCKON

Takum 00pazoM, co3jaHHE BBICOKOKAUECTBEHHBIX PEHAEPOB
U TPEXMEPHOH aHMMalUMU — OO0s3aTENbHBI aTpUOyT HH)KEHEPHBIX
MIPOEKTOB B HACTOsILEE BpeMs, a BiaJeHHWE HOBEUIIMM MPOrpaMMm-
HBIM obOecredeHneM 115 (poTopealucTUYHON BU3yaIu3auuy — HeoO-
XOAWMOE YCIIOBHE ITOATOTOBKH MH)KEHEpa B COBPEMEHHBIX YCIIOBH-
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ax. Bce 310 TpeOyer MonepHr3aluy U COBEPLICHCTBOBAHUS 00pa3o-
BaTENbHOTO MpoLecca Al MOArOTOBKH KOHKYPEHTOCIOCOOHBIX CIIe-
LUAJMCTOB MHXXEHEPHOT 0 PO IS

Crnucok JiMTepaTypbl

1.  Axkynosa, O. A. OcoOeHHOCTH BH3yalTH3allMi TPEXMEPHBIX Mojeseil B rpadu-
yeckux cucremax / O. A. Akynosa, C. H. Bypuiii, B. A. Bpeus // uHoBanu-
OHHBIC TEXHOJIOTHH B WHXXEHEPHOH rpaduke: MpoOaeMbl U TIEPCIIEKTHBHI : ¢O.
Tp. MexayHap. Hayd.-mpakT. KoH}., 24 anpens 2020 r., bpecr, Pecyonuka
Benapycs, HoBocubupck, Poccuiickas ®enepaius / M-Bo obpa3oBanus Pec-
nyonuku benapych, Bpecr. roc. TexH. yH-T, M-BO HayKu M BBICIIEr0 00pa3o-
Banusi Poccuiickoit ®enepanun, HoBocub. roc. apXUTEKTyp.-CTPOUT. YH-T
(Cubcerpun) ; otB. pea. O. A. Akynosa. — Bpect : BpI'TY, 2020. — C. 6-10.

2. Jloxkuna, E. A. TlpoektupoBanue B cpeme 3dsMax: yue6. mocobue /
E. A. Jloxkuna, B. C. Jloxxun. — HoBocubupck : M3n-so HI'TY, 2019. - 180 c.

3.  Topenuk, A.T'. Camoyuurens 3ds Max 2018 / A.T.Topemuk. — CaHkT-
IetepOypr : BXB-Ilerepoypr, 2018. — 528 c.

4.  AMS’: caiit. — MockBa, 2020-2021. — URL: https://autocad-specialist.ru (na-
Ta obpamenus: 20.03.2021). — TekcT : JIEKTPOHHBIH.

5. 3D School Gripinsky : YouTube-kanan. — Tekct. 300paxkeHue : 3JIeKTPOH-
uele / YouTube : caiit. — URL: https://www.youtube.com/ user/gripinsky (ma-
Ta obpamenus: 20.03.2021).

VK 514.74

MEXIACIHUIIJIMHAPHBINA TOAXO0/I B U3YYEHUA
I'PAOUYECKUX JUCIUITIJINH

A.A. AJIeKCIOK, KaH]. TEXH. HAYK, JOLEHT

Mopckoii 2ocyoapcmeentblii yHUgepcumem
um. aom. I F. Heeenvckozo,
2. Braousocmox, Poccutickas @edepayus

KiroueBble cnoBa: mpsiMas, I€OMETPHYECKHE NpeoOpa3oBaHus, BpallCHHUE,
nepeHoc

Amnnoranus. Ha npumepe 3amaun npeoOpa3oBaHUsl NPsIMON B TIPOCTPAHCTBE
no aucuumuinee «KommbroTepHas rpaduka» paccMaTpuBaeTCss MEKAUCLHUILIHHAD-
HBIN TOIXO]] €€ PelICHHs: rpapUIeCKHil CI0cod MOCTPOSHHMS, UCTIONB3YEMbIil B Ha-
YEpTaTEeIbHOW T€OMETPUM, M AHAJIUTHUYECKUN C NPUMEHEHHEM MaTeMaTHYeCKON
nporpammbl MathCAD, xoropasi o3BoJsieT IPOU3BOAUTH MaTEMaTHYECKHE pacye-
Thl M WX BU3yaln3aluio 0e3 0co0oi KOMIMBIOTepHOW MOoAroroBku. OOMUMHU s
9THUX CIIOCOOOB SIBIISIIOTCS TEOMETPHUYECKHE MPeoOpa3oBaHus KOOPAHHAT, (usnye-
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CKH OMHUCHIBAOIINE /IBa BUIA JBIKCHHS (BpallleHUE U TepeHoc) 00BEKTa BO BpeMe-
HU 1 IPOCTPAHCTBE.

B nocnennue roapl npenogaBaHne MHOTMX 0a30BbIX MIPEAMETOB
B By3aX BelIE€TCS Ha OCHOBE MEXAMCLUIUIMHAPHOTO MOAX0AA. DTOMY
CIOCOOCTBYET KakK HCIONb30BaHHE B 0Opa3oBaHWM HH(OpMAaIMOH-
HBIX TEXHOJIOT'MH, TaK U HEONpPaBIaHHOE OObEAMHEHHE HECKOJIbKHX
mucuuiuinH. Hampumep, Ui CTyAEHTOB HamnpaBieHHS MOATOTOBKH
«lHpOopMaTHKa W BBIYUCIUTENbHAS TEXHUKa» KypChl HauepTaTelb-
HOW reOMETPHUH, MHKEHEPHOH U KOMIBIOTEPHOU I'paMKu 3aMEHUIN
mucuuiuimHoi «KommbroTepHast rpaduka» ¢ COKpalleHHeM ayau-
TOPHBIX YaCOB.

OtcyrcrBre 0a30Boil pabodeld mporpaMmbl MO KOMIBbIOTEPHOM
rpaduke B craHAapTe 00pa30BaHUs IPUBOIUT K TOMY, YTO IPENOAa-
BaHHE YacCTO CBOIUTCS K M3YyYCHUIO KOMaHJ COBPEMEHHBIX CHCTEM
aBTOMAaTH3UPOBAaHHOTO NPOEKTUPOBAHMSA MM K HAlMCaHUIO IPO-
rpaMM Ha CJIOKHBIX SI3bIKaX MPOrpaMMHUpOBaHus [1], 4T0 MOXKHO U3-
MEHHUTB, €CIIN IPUMEHATh MK IUCLUIUIMHAPHBIN MOIXO0.

PaccmorpumM 3azmady KJIacCHMYECKOH HauepTaTelNbHOW TIeOMeT-
puu [2]: mpeobpazoBaHue MPAMON OOIIETO TONOKEHHS, OTPaHIYCH-
HYIO TOUKaMu A ¥ B, 10 MONOXEeHus1, TP KOTOPOM OHa OyZAeT MpH-
HaaJeXaTh IUIOCKOCTU MNpoeKuuil. BpalieHue BBINOIHUM BOKPYT
npoeuupyomed npsaMoi /, npoxosiel yepe3 Havyajlo KOOPAUHAT
(cydaii 1) n mepecekaroreil npsamyto AB (cinyyaii 2). 3agady pemum
IBYMS criocobaMu: rpaduyueckd M aHanutHdecku. Koopaunatsl To-
gyek —A (1,6, 1)u B (4,7, 10).

Cnyuaii 1. Beimoaaum gBa npeoOpa3oBaHus IPsSMON: Bpalle-
HUe U nepeHoc (pucyHok la). B namem npumepe ock [ Oyzner coBna-
JaTh € OCbI0 KoopauHAT z. [IpoBenem uepe3 ropU30HTAIBHYIO IPO-
eKLHIO MPSIMOI AB Jyd 1 OIyCTHM MEpHEHIUKYISP U3 Havajga Koop-
JIUHAT 0 nepecedeHus B Touke K. 3ateM moBepHeM oTpe3ok /K 1o
BEPTUKAIBHOIO IONOKeHHs. Hapucyem nMHUIO, NapaulenbHYIO
ocu x B Touke K. 3aTeM MOBEPHEM NPSIMYI0 AB BOKpYT Hauyana Koop-
IHAT 10 JTUHUY (4B OyneT mapalienbHa TIOCKOCTH XZ).

Hanee npsimyto 4B nepemMecTM BIOJb OCH ¥ 10 IUIOCKOCTH XZ.
I'opuzoHTanbHAs TPOEKIMS MPSIMOH JIGKUT Ha OCH X, @ (PPOHTAIbHAs
octaercst 0e3 mameneHuil. CHUMeM ¢ TpaduKka KOOPIAWHATBI TOUYEK
npsiMoit mocie mpeodpaszoBanmii: 4 (2.8, 0, 1) u B (6, 0, 10).
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Cnyuaii 2. IlpeobpasoBanue OpsSIMOM OTHOCHUTEIBHO TOYKH,
nexameid Ha npsmoi AB (pucynok 16). IlpoBenem uepe3 Touky B
och /. BeImonHyM BpalieHue npsMoi Ha yroj, Ipu KOTOpOM OHa Oy-
JIeT MapajuleNbHa TUNIOCKOCTU V, M ee MepEHO0C 0 MIOCKOCTH Xz BIIOTb
ocH y. Touka B He MEHSET CBOETO IOJIOKEHHS B MPOCTPAHCTBE MpPU
BpallEHNH, IOCKOJIbKY Yepe3 Hee IPOXOIUT OCh /, a Touka A ToBopa-
YHMBaeTCs pamuycoM AB. 3areM mepeMecTHM NpsSMYIO BIOJIb KOOPIH-
HaTHOM OCH ) A0 TIOCKOCTH V. 'opu3OHTanmbpHas MPOEKUHs Mps-
MO AB neXuT Ha OcH X, a (pOoHTaJbHAsl OocTaeTcs 0e3 U3MECHEHUH.
Koneunsie koopauHatel Touek mpsimoit — A4 (7.2, 0, 1) u B (4, 0, 10).

Ha pucynke 1 mis Gomnblueil HarJssAHOCTH Pa3HbIM LIBETOM BbI-
JIEJIEHBl TPAaeKTOPUU [BUKEHHSA NPSIMOM AB OTHOCHUTENBHO ocH I
BpaIllEHUE U MEPEHOC.

a [

Pucynok 1. Tpaexktropust JBIKEHUS NPSIMO 4B OTHOCUTENBHO OCH /, MPOXOAAIIEH
uepes Hauao koopauHat (a) u Touky B (6): | - pamerue; |l - neperoc
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Pemmm 3Ty 3a1auy aHATUTUYECKAM CITOCOOOM C HCTIONb30BaHMU-
€M aJITOPUTMOB, TIOJOKEHHBIX B OCHOBY IPOTpaMM aBTOMAaTH3UPO-
BaHHOTO mpoektupoBanus [3]. Kunemarnueckass MOAeNb IBHXKY-
mieics TUHIH —

PO =pOM, (1)
rae p(t) = [x(t) »(f) z(¥)] — mapamerpuueckoe ypaBHEHHE HPSMOMN
of1iero nosnoxeHust; M — mMaTpuLa CIOXHOTO npeodpa3oBaHus; ¢ —
napamerp, XapakTepU3YIOLi BpeMs ABUKEHUS.

Cnyuaii 1. HeoOxomumble mpeoOpa3oBaHus NPsIMOl OTHOCH-
TEIbHO Hayaja KOOPAMHAT — IIOBOPOT BOKPYI OCH Z Ha Yroil
B=-18,43° (mpsimast Oyner mapajuielibHa IJIOCKOCTH XZ) U MEpEeHOC
BIOJNb OCH ¥ Ha dy =-5,38 (nmpsmas Oyler MpHHAJIEKATh IIOCKO-
CTH Xz) (PUCYHOK 2).

Pucynok 2. PacuerHast TpaeKTOpus ABM>KEHHS IPSAMON OTHOCUTENBHO OCH,
MPOXOJAIIEH Yepe3 Hayalo KOOpJUHAT
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Marpuna cioXXHOTo peodpa3oBaHHs —
M = Rz(B) T(dx, dy, dz), 2

riae Rz(B) — maTpuna BpaleHus BOKpyr ocu z; 1(dx, dy, dz) — matpu-
1A nepeHoca BIOIb Ocell KOOpAHUHAT.

IloncraBum Mmatpuny (2) B ypaBHenue (1) u momyuum pacuer-
HbIe KoopanHaThl Touek 4 (2.8, 0, 1) u B (6, 0, 10).

Cnyuaii 2. CioxHble npeobpa3oBaHus NPSMOH OTHOCHUTEIb-
HO OCH, IPOXOJSIIIEH uepe3 TOUKY B (Xp, Vb, Z5) U IEPIEHAUKYISAPHON
tockocTy xy. HeoOxoanmele mpeoOpa3oBaHus: EpEeHOC MPSIMOK Ha
paccrosinue (—4, —7, —10), TOBOPOT BOKPYT OCH, MPOXOAALIEH depes3
Touky B, Ha yron =161,57°, nmepeHoc NmpsMOi B MO3ULMIO TOY-
ku B (4,7,10)unadx =0, dy=-7, dz=0 (pucyHok 3).

~—

X

y

Pucynok 3. PacuerHast TpaeKTOpUs ABMXKEHHS IPSAMON OTHOCUTENBHO OCH,
MPOXOAIIEH uepe3 TOUKy B
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ManI/ILIa CJIOXKHOI'O npeo6pa303aHI/IsI —
M= T(—xb, Vb, —Zb) RZ(B) T(Xb, Vbs Zb) T(dx, dy, dZ) (3)

[MoncraBum matpuiy (3) B ypaBHeHue (1) u momydyum KOOpIu-
HaTel ipsiMoit 4 (7.2, 0, 1) u B (4, 0, 10).

[TpuBeneHHbIe penieHus 3aJa4l IpeoOpa3oBaHus MPSIMON J10C-
TOBEPHO MOBTOPSIIOT HA SKpaHe U Oymare JABH)KEHHE JIMHUHU BO Bpe-
MEHH M IpocTpaHcTBe. Mcrnonb3yeMblii MeXIMCIUILIMHAPHBIA MO~
XOJI TIOKa3bIBAET B3aMMHYIO CBSI3b HECKOJIIBKUX MPEIMETOB: HaYepTa-
TEIBHOW T'€OMETPHHU, KOMITBIOTEPHON I'paMKH, MaTEeMaTUKHd U HH-
(dhopmaTHKH.

Crnucok JiMTepaTypbl

1.  Anekciok, A. A. JlabopaTopHbIil TPAKTUKYM MO KOMITbIOTEpHO# rpaduxe /
A. A. Anekciok // I'eometpus u rpaduka. —2017. —T. 5, Ne 3. — C. 78-85.

2.  bybOennukos, A. B. HaueprarenbHas reomerpus : y4eOHHK s BY30B /
A. B. By6ennukoB, M. 5. I'pomoB. — 2-¢ u3f., mepepab. u gom. — Mocksa :
Beicmias mikoma, 1973. — 416 c.

3. Pomxepc, . MaTemaruueckiue OCHOBBI MAIIMHHON rpaHKd : mep. ¢ aHri. /
. Pomxepc, Ix. Anamc. — 2-e u3a. — Mocksa : Mup, 2001. — 604 c.

VJIK 378

HEKOTOPBIE UCCJIEJOBAHUS 110 OBYYEHUIO
WHXEHEPHOM I'PA®UKE B MOHTI'OJIbCKOM
IroCYJAPCTBEHHOM YHUBEPCUTETE HAYKH
U TEXHOJIOI'MH

O. Aaranrapaa, PhD, ponenr,
Y. Msarmap:kaB, CT. IperojaBaTeib

Monzonvckutl 20Cy0apCcmeeHHblL YHU8epcumem
HAyKU U MexHoI02UlU,
2. Vnan-bamop, Monzonusa

KiroueBble cioBa: WEKeHepHas rpaduka, HauepTaTesbHas TeOMETPHUs, MpPo-
recc 00y4eHus, KHOSPHETHYESCKUIT MOAXOT

Amnnoranusi. B craThe paccMOTpeHBI BOMPOCH! (YHIaMEHTANbHOU rpadude-
CKOH TMOATOTOBKH CTYICHTOB MOHTOIBCKOrO TOCYAAPCTBEHHOrO YHHBEPCHTETA
HAayKH ¥ TEXHOJOTHH, aHAJHU3UPYIOTCS MHEHHS CTApPUICKYPCHHKOB M BBIYCKHUKOB
0 npobaemMax 00ydeHHsT HH)KeHEpHOIt rpaduke.
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AKTyaJlbHOCTb TIPOOJIEMBI Ka4eCcTBa MH)KEHEPHOU Tpaduyeckoit
MOJITOTOBKH MTOATBEpKAaercs B pabortax [1-4]. B Hacrosmee Bpems
MOJIrOTOBKY MOIIOIOTO TIOKOJIEHHS MPUHSTO BKIIOYATh B cepy yc-
nyr. KauectBo mo0oi 00CTyKUBaIOIIEH NeITeThHOCTH ONpeaessaeT-
Csl YAOBOJNBCTBUEM OOCITY)KMBAaeMbIX JIUIl, TIOITOMY KOHEUYHas Ielb
Y pe3yNbTaT O0Y4YeHHUs 3aKIF0YAIOTCS B YIOBJIETBOPEHUU MOTPEOHO-
creii yuammxcs. Ha ocHoBe knOepHEeTH4ecKoro mojaxoaa oOydeHue,
KaK YIpPaBIIIEMBIA TPOIECC, MOXKHO IIPEICTABUTH B BHJIE CXEMBI,
n300pakeHHOW Ha pUCYHKE 1.

Bxon IIponecc Brixog
(IOCTYNHBIIKE B BY3) (0Oyuenue) (BBIITYCKHUK)
A I

Pucynok 1. Cxema KuOepHETHYECKOrO MOAXO0/1a K MPOIECCY 00yIeHHs

Pesynprar 0OydeHHs Ha BbIXOAE KHOEPHETHUECKOH CHCTEMBI
3aBHCUT HE TOJBKO OT y4eOHOro Ipormecca, HO U OT YPOBHS Ipen-
METHOW HOATOTOBKH aOWUTYPHEHTOB, IO3TOMY BOIPOC O KauyecTBE
00y4eHUs] HEOOXOOMMO paccMaTpUBaTh BO B3aMMOCBS3HU TPEX €ro
KOMITOHEHTOB, HaXOIIIMXCS B HUKIMYECKOH 3aBUCUMOCTH. [is mmo-
Jy4eHUs OOBEKTUBHOH HMH(OpMALMU IO OLEHKE KOMIIOHEHTOB,
BIMSIOIIMX Ha YCHEIIHOCTh y4yeOHOro mpolecca, ObUIO IMPOBEIEHO
AHKETUPOBAHHUE CPEAU CTYIEHTOB M HEKOTOPBIX IMpernojpaBaTenen
MOHTOJIBCKOT0 TOCYJapCTBEHHOIO YHUBEPCUTETA HAYKH U TEXHOJIO-
run (MI'YHT), pe3ynbTaThl KOTOPOTO MPUBOASATCS Ha PHCYHKaX 2—9.

41-60 6amnoB
m 61-80 GamnoB

81-95 6amos
m 0-40 6amnoB

Pucynok 2. YpoBeHb rpaduueckux GpyHIaMEeHTATbHBIX 3HAHUI aOUTYPUSHTOB
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® CpeaHsst

10X ast/He J0CTaTOYHAS

Pucynok 3. OneHka npeeMcTBeHHOCTH TpeOoBaHuii K 00y4eHHIO TpadhHIeCKUM
JIMCLMIUTAHAM B IIKOJE U By3€

HY)KHO IIEPECMOTPETh

¥ Heo6X0aMMO OOHOBIISTH

Pucynok 4. Conepxanue rpaguueckux JUCIHIUTHH
C Y4ETOM TIPEEeMCTBEHHOCTH Ha BCEX CTYIEHSAX MX U3YYCHHS

B OTCYTCTBYET
= BBICOKas

© CpemHsis

PucyHOK 5. Y 10BIETBOPEHHOCTD CTYJJCHTOB O0YUCHHUIO HaUePTATEIbHOH T€OMETPHU

1 aKTHBU3HPYET

W CpeIHss

HE aKTHBU3UPYET

Pucynok 6. AKTUBM3aIMA U MOTUBAIIHA TIO3HABATEIIBHOMN JIESTEIBHOCTH CTYICHTOB
npu 00y4eHUH rpapuuecKux IUCUUTLIHH
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¥ HE MOr'y CKa3aThb
B MMeEET BaXKHOE 3HAYCHUE

HC MMCCT 3HAYCHUA

= Xopouue

= cpeaHHe

OYECHb XOPOILIHE

Il IIJIOXHC

B OYCHb IUIOXHE

Pucynok 8. CamoolieHka 3HaHUH CTYJJIEHTOB CTapIINX KypCcOB

W HEYIOBIETBOPUTEIHHO
¥ YZIOBIETBOPUTEIHHO

Pucynok 9. Onenka kadecTBa penoiaBaHus

Ui OLleHKM MHEHUs! CTYIEHTOB IO ONpeleNeHuio (aKkTopoB,
OTPHULIATENILHO BIMSIOIIMX Ha KayeCcTBO M3YUYEHHUS HadepTaTENbHOMN
T€OMETPUH, OBLJIO MPEJIOKEHO 16 MyHKTOB:

1. HenocrarouyHoCTh (hyHOAMEHTAIBHBIX 3HAHHUM.

TpynHOCTH conepikaHus sl U3yUEeHUsI.
HenocraTouHoCTh CaMOCTOSATENHHOCTH.
HeymeHne KOHCIEKTHPOBATD JIEKLUH.
Henocratounsie ymeHust paboTbl ¢ y4eOHUKOM.

Nk

25



®© N

9.

10.
11.
12.
13.
14.
15.
16.

Hwuskast ak THBHOCTB K y4ueOe U JIeHb.
OtcyTcTBHE LENEYCTPEMICHHOCTH B yueoe.
HenocraTok yMeHHs yIUTHCS.

Hwuskoe ka4ecTBO MpernogaBaHus.

bonpmias yaeOHas Harpyska.

HeontimanbHast opranuzamys peKiuMa sKH3HH.
HenocraTouHast HOMOIIb CO CTOPOHBI IPENOAABATEIS.
HexBarka kaOWHETOB U y4EOHUKOB.
HenpuronHeie »XMIHIIHBIE YCIOBHS.
duHaHCOBBIE IPOOIEMBI.

CocrosiHue 310pOBbs

PesynpTaThl onpoca npoBoasitcst Ha pucyske 10.

58 %

43 %

58 %
57 %

48,00 %
45 9%

32%
30 %
26 %
32%
28 %
23 %
26 %

16 %
15%

(— ] 8 %,

3 4 5 6 7 8 9 10 11 32 13 34 15 16

Pucynok 10. OueHka HEraTUBHOTO BIUSIHUSL ()aKTOPOB
Ha Ka4eCTBO OOYUCHHs HHKEHEPHOU rpaduke

Bremmyckankn MI'YHT npennararor crieayronme Mepsl IO pe-

IMICHUTO np06neM HU3YUYCHUA rpa(bnqecm/lx JAUCHUIUIMH Ha COBPEMCH -
HOM J3TaIie:

— BHCAPCHUC HOBBIX TCXHUK U TEXHOJIOTUH B mnmpouecc 06y-

YeHUS,;
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— TIOBBIIICHWE YMEHHUH CTYJICHTOB, CBSI3aHHBIX C YTCHHEM Yep-
TEeXKel ¥ BBHIMOTHEHUEM 3CKH3a paboyero yepTexna, pa3BUTHE CaMo-
CTOSITEIHHOCTH;

— COOTBETCTBHEC COJICPKAHHS CAMOCTOSTENBHBIX PabOT CTy-
JICHTOB OCOOCHHOCTSIM MOJTy4aeMOM UMH CIICIIMATbHOCTH;

— TPAaKTUKOOPUCHTUPOBAHHOCTH OOYUCHUS;

— yAydIlleHHEe MaTepuanbHON 0as3bl;

— TOBBIIICHUE MPOGECCHOHATBHOrO YPOBHS MpenoiaBaTesiei;

— TIEpPErnoArOTOBKA BBIMYCKHUKOB.

HccnenoBanue mokaspiBaeT, 4TO (yHIAMEHTAIbHbIC 3HAHHS
aOUTYPHEHTOB MO TpadUUCCKUM JUCIMITIMHAM UMEIOT HU3KUH ypo-
BEHb. DTO OJIMH W3 BAXKHEHIINX (HaKTOPOB, BIUSAIONINX HA Ka4ECTBO
00y4eHHsI.

MHorue U3 MOCTYMUBIINX B By3 ObIBAIOT HEaJalTHPOBAHHBIMU
Y WCIBITHIBAIOT TPYIHOCTH B TIporecce OOydeHHs. YUHTHIBas 3TH
OCOOCHHOCTH, TMPENoJaBaTeIIM HEOOXOJAMMO HAWTH TBOPYESCKUUN
MOJXOJT K Y4eOHOH JIesITeNbHOCTH.

Kak mokassIBalOT pe3ynbTaThl HAIIETO WCCIASAOBAHMUS, CICAYET
PELIUTh BOMPOCHI O MEPECMOTPE U COBEPIICHCTBOBAHUHN COMICPIKAHMSI
rpaduuecKux AUCIHUILTHH B COOTBETCTBUU C TCHACHIUSIMU Pa3BUTHS
o0O1IecTBa.

Crnucok JiMTepaTypbl

1.  Hoposcambyy, C., XaBx, H. Comuonoruiit cynanraatbl OHOJ, apra TeXHUK. —
VYB., 2003.

2. Xamambaa, b. Tanxum gaxe MaIIAr OyT23X Yidn siBu. — YB., 2003.
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ynai — Yb., 2003.

4. IIYTUC-g 3ncaryiuifH TYBIIKUH TOTTOOX IanranThiH Matepuai, 2008.

27
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OCOBEHHOCTH METOJ10B IPEIIOJIABAHUA
KYPCA KOMIIBIOTEPHOU I'PA®UKHN

O.B. ApTIOIIKOB, CT. IPENOJABAaTEND,
O.B. HukuTHH, CT. IpENoJaBaTeib,
A.IlL. I'ycakoB, CTyIEHT

benopycckuii 2ocyoapcmeennviii ynusepcumem mpaucnopma,
2. I'omens, Pecnybnuxa benapyce

KiroueBsie croBa: KoMIblOTepHas rpaduka, 3D-mMoaenupoBaHie, HHANBHIY-
aJIbHOE 33/1aHNe, KOMILIEKCHOE 3a/IaHUe

Annoranust. [IpeacTaBneHsl pa3nudHble METOAUKH OOYUEHUS CTYIEHTOB HH-
KEHEPHO-TEXHUUECKUX CIeMaNbHOCTeH benopycckoro rocyaapcTBeHHOTO yHUBEP-
CHTETa TPAHCIOpPTA, MPUMEHSAEMBbIE [UIST ONTHMH3AIMU MOATOTOBKH CIICIUAIHCTOB
COOTBETCTBYIOLIEr0 NPOQMIIs NMPU U3y4EHUH Kypca KOMIbIOTepHOW rpaduku. an
MIPUMEp CO3JJaHUS TPEXMEPHOH MOJETH KOHCTPYKIIUH LITHEKA.

[IpakTnueckoe ocBOEHHE Kypca KOMIbIOTEpHON rpaduku B be-
JIOPYCCKOM T'OCYAQPCTBEHHOM YHUBEPCUTETE TPAHCIOPTA OCYILECTB-
nsiercsi Ha 1a0opaToOpHBIX 3aHATUSAX B CHELUATM3MPOBAHHBIX ayIu-
TOPHSIX, OCHALLIEHHBIX BBICOKOIPOHU3BOANUTENBHBIME KOMIIBIOTEPAMU
C YCTaHOBJICHHBIM Ha HMX COBPEMEHHBIM IPOrpaMMHBIM obecreue-
HueM. Hanbonee mmpokoe npruMeHeHHe Aj1sl TOATOTOBKH CTYIIEHTOB
MEXaHMUYECKUX CIEHUAIbHOCTEH MOMYYHJIN TIpaduuecKue CHUCTEMBbI
Autodesk AutoCAD u Autodesk Inventor.

[leponayanbHo B pamkax Kypca «OCHOBBI KOMIBIOTEPHBIX
TEXHOJIOTUI» CTYIEHThl M3y4alOT BO3MOXXHOCTHU CHCTEMBI I'€OMET-
puueckoro npoektupoBanus Autodesk AutoCAD u ocBanBatoT Tex-
HOJIOTHIO CO3JIaHMsI U PEJAaKTUPOBAHUS IBYMEPHBIX YepTExel ¢ yue-
TOM TpeOoBaHMII CTaHIApTOB EJMHON CHCTEMBI KOHCTPYKTOPCKON
nokyMmeHTauuu. Ilpm 3ToM OCHOBHas 3a7jaya COCTOUT B OOYYEHUH
CTYZEHTOB O()OPMIICHHIO KOHCTPYKTOPCKOH IOKYMEHTALMH B 3JIEK-
TPOHHOM BHJIE.

B nanpHeliniem CTyAEHTBI 3HAKOMSTCSI C BO3MOXKHOCTSIMH CHC-
tembl Autodesk Inventor u Ha 0a3ze paHee MOJyYEHHBIX 3HAHUNA OB-
JIa/IeBalOT COBPEMEHHBIMU CHOCOOaMH CO3JAaHHUSI TBEPAOTENBHBIX
MPOCTPAHCTBEHHBIX MOJIENIEH Pa3IMYHbIX Y3JI0B U arperaTos.
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st Gonee MONMHOTO ¥ TITyOOKOTO OCBOSHUS YKa3aHHBIX CHCTEM
¢ yueroM nipoduis oOyueHHsl Il KKI0H CHEelHabHOCTH TOI0npa-
FOTCSl TIPAaKTHYECKHE 3a[aHusl, OPUEHTHPOBAHHBIE HA UX JalbHEnIee
WCIOJIB30BaHHE B YI€OHOM MM TIPOU3BOICTBEHHON JEATETLHOCTH.

B cBs3u ¢ um3MeHeHneM y4eOHOW MPOrpaMMBbl JHCIUILTHHBI
«mxenepHas rpaduka» Ui CTYJEHTOB MEXaHUYECKUX CIIeIHallb-
HocTell Oblia BBeJleHa OTAebHas MUCIHUILUIMHA 110 BEIOOpY — «OCHO-
Bl 3D-mozmenmpoBaHuS», KOTOpas HM3ydaercs Ha TPETheM Kypce
Y CTAaHOBUTCS JIOTHYECKUM 3aBEPIIEHHEM BCETO IMKJIa WHXKEHEPHO-
rpaduyecKkoil MOArOTOBKH.

Cnenyer OTMETUTh, YTO OJUH U3 BaXKHEUILINX KPUTEPUEB UHKE-
HEpHO-Tpa(UeCKON MOITOTOBKH — €€ MPAKTUKOOPUEHTUPOBAHHOCTh
B COOTBETCTBHHM C COBPEMEHHBIMH PEajHsMHU PA3BUTHUS MPOMBIIII-
JIEHHOCTH, CTPOUTENBCTBA U TpaHcmopTta [1], T03TOMYy OCHOBHBIMHU
3a/la4yaMy JAHHOTO Kypca CTOUT CUUTATh:

— oOyueHHe CTYACHTOB OCHOBaM paboTel ¢ 3D-Momensmu pe-
ABHBIX KOHCTPYKIIUH;

— HW3y4YeHHUE TEXHOJOTHH HU(POBOro MPOTOTHITMPOBAHUS 00H-
eKkToB U 3D-1mmeuaTu;

— TOBBIIIEHWE KOHKYPEHTOCITIOCOOHOCTH BBIITYCKHHKOB TEXHU-
YECKHX CHeNHNaTbHOCTENW HA PBIHKE TPY/a.

Jnis pa3BUTUS WHXXEHEPHOTO CTHJIS MBIIUIEHUS, CIIOCOOHOCTH
MPUMEHATh TPOCTPAHCTBEHHBIE NPEICTABICHUS TP IOCTPOSHUU
KOMIBIOTEPHBIX MOZENEeH, yMEHHUS TTOITAITHOTO PEIICHUS 33129 pa3-
JUYHBIMA METOJIaMH CTYIEHTaM NpPEIararoTcs 3aJaHus TOBBIIICH-
HOM CIIO)KHOCTH, B TOM YHCII€ CO3JIaHUE COOPOYHBIX Y3JI0B U3 TOTO-
BBIX Jeraned [2]. YMeHHro paboTaTh B KOMaHJE TAKXKe YAENsIercs
JIOCTaTOYHO OoJbIioe BHHMaHue. C JTOM LIEIbI0 BBIIAETCI KOM-
IJIEKCHOE 3aJlaHue, PAcCYMTAaHHOEe Ha TBOPYECKUU KOJIIEKTUB U3
IBYX-Tpex 4YenoBeK. [log0op 4IeHOB KOJIEKTHBA OCYIIECTBISETCS
MOCTIE TECTUPOBAHUS CTYJEHTOB Ha YPOBEHb OCTATOYHBIX 3HAHUM 110
paHee M3ydeHHOMY Kypcy nHxeHepHou rpaduxu. [Ipu sToM yuact-
HUKH JTOJDKHBI UMETh Pa3HBI YpOBEHb MOATOTOBKU. B mpomecce BbI-
TIOJTHEHHsI KOMILIEKCHOT'O 33JaHUi KaXKIbId CTYIEHT CO3/IaeT OT-
JENBbHYI0 JeTalb COOPOYHOTO Y372, IMPH TOM COTJIACOBBIBAs CBOKO
pabory u rmomoras IpYruM, TaKk Kak B pe3yJbTaTe JOJDKHA MONY-
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qUThCsl paboTocnoco0Hast KOHCTPYKIMS. B KauecTBe mpumepa MOX-
HO NPHUBECTH DPaOOTY, BBINOJHEHHYIO KOJUIEKTUBOM CTYIEHTOB, —
3D-monenp nHeka, n300pa’keHHYI0 Ha PUCYHKE.

Jleranu u 3D-mMozaenp mHeka

[Ipumenenne mpocTpaHCTBEHHBIX MPEACTABICHUH NPU U3yde-
HUM cucteMbl Autodesk Inventor maer BO3MOXXHOCTH CyILECTBEHHO
Pa3BUThH JIOTUYECKOE MBILUICHHE ¥ MHTYHLHIO, OCHOBAaHHYIO Ha I'e0-
MeTpH3alMH IPOCTPAHCTBEHHBIX (HOPM, YTO HEOOXOIUMO B OyayLiei
npodecCHOHAIBHON JeATeNbHOCTH 00y4alomuXcs W MOMOraeT Io-
BBICUTh YPOBEHb 3HaHHMH CTYICHTOB C HEIJOCTATOYHON HaydajbHOU
MOAroTOBKOH. V3yueHne cUCTeMBbl TeOMEeTPHUYECKOro MPOEKTHPOBA-
Hus Autodesk AutoCAD mo3Bonsier AOCTHYb XOPOIIETO YPOBHS
oopmiieHusT IByMEpHBIX YEpTEKe B COOTBETCTBHM C IIpaBHJIAMU
YepueHHs U TpeOOBAaHUSIMH CTaHJAPTOB.

Crnucok JiMTepaTypsbl

1.  Hukutuh, O. B. Ponb coBpemennbix CAD-cuctem st 00ecredeH s mpakTH-
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croB / O. B. Hukurus, O. B. ApTiomikoB. — TeKcT : 3neKTpoHHbI // AKTyalb-
HbIE BOIPOCHI HAayYHO-METOIMYECKOW M Yy4eOHO-OpraHM3allMOHHOH PaboThI:
COYETaHHE KJIACCHYECKUX ITOAXOIOB M WHHOBALMOHHBIX OPraHM3alMOHHO-
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KYPC «3D-MOJEJIUPOBAHMUE»

B ®POPMHUPOBAHNUUN CAMOCTOSTEJBHOI'O
NHXEHEPHOI'O MBIIIJIEHUA BAKAJIABPOB
HAITPABJIEHUA «<MH®OPMAIIMOHHBIE CUCTEMBI
U TEXHOJIOI'MN»

T.A. AcTraxoBa, CT. IpenoaBaTeib

Cubupckui 20cy0apcmeennbili yHugepcumem
nymeti coobujenus,
2. Hosocubupck, Poccuiickas ®edepayus

KnroueBsie cnoBa: camocrositenbHast pabora, 3D-MonenupoBanue, uapopma-
LIMOHHBIC TEXHOJIOTUH, HH)KEHEepHas rpaduka

Amnnoranus. B cratee paccmarpuBaercs kype «3D-MonenupoBaHue» U BIUs-
HHE ero U3y4eHus: Ha popMHUPOBaHNE CAMOCTOSTELHOIO HHKEHEPHOTO MBILIICHHSI.
JIMCIMIUIMHA YUTAETCS B BOCBMOM CEMECTpE CTyAeHTaM-OakaliaBpaM, KOTOpbIe HH-
KOrJa He 00y4anch HauepTaTebHON TeOMETPHUH H MH)KEHEPHOH rpaduke.

Kypc «3D-monmenupoBanue» ans HarpaBieHus «MHpopmann-
OHHBIE CHCTEMBbI U TEXHOJIOTMU» IPEICTABISIET COOOH NUCLHUILTUHY
1o BBIOOpPY, BBelleH B yueOHBIN TuiaH HenaBHO. CTyneHThl Oakanas-
pHara u3y4aroT €ro Ha 4eTBEPTOM Kypce B BOCbMOM cemecTpe. Llenb
JUCUUIUIMHBI COCTOMT B MPHUOOPETEHHWH NPHUKIAJHBIX 3HAHUHU I10-
CTPOEHHS TPEXMEPHBIX Mozeell 00bEKTOB, UCIIONIB30BaHUS UH(OP-
MAIMOHHBIX TEXHOJIOI'MH TPEXMEPHOTO0 T'€OMETPUUECKOrO0 MOMEIH-
POBaHUS B PA3JIMUHBIX IpaMUECKUX PelaKTopax.

VY npyrux MHKEHEPHBIX CHEeLUANIbHOCTEH MOZOOHBIE KypChl Oa-
3UPYIOTCSA Ha W3YyYEHUH HAauepTaTeIbHOM I'€OMETPUH U MHKEHEPHOH
rpaduku. B naHHOM ke cilyyae TpyAHOCTb OCBOECHHUSI MOJEIHPOBA-
HUS 3aKJII0YAETCsl B TOM, YTO CTYACHTHl HAUYMHAIOT CTPOUTH 3JIEK-
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TPOHHBIE MOJIEJIM B PA3IMYHBIX PEJaKTOpax, HE UMesl HayaJbHBIX
3HaHUH ¥ yMmeHud. OgHako ¢ MHGOPMALMOHHBIMH TEXHOJOTMSIMU
OHH 3HAKOMSTCS HAMHOTO ObICTpEe, YeM Te, KTO M3ydaeT WHKEHep-
Hyto TpaduKky Ha nepBoM Kypce. OHU cMenee B CBOMX JEHCTBHSIX
¢ MoOBIMU IIpPOrpaMMaMy, He OOSTCS MITH CaMOCTOSITENBHO BIIEpEn
W HE XAYT 0J00pPEeHUs KaKJOH IMOCTPOSHHON JTMHUK WM OIEpPaLiH.
VYcTaHOBKa M 3HAKOMCTBO C JIFOOBIMHM CHCTEMaMH aBTOMAaTHU3UPOBaH-
Horo npoektupoBanus (CAIIP) y Hux npoxoauT 6e3 GonpLIMX 3a-
TpaT BPEMEHH U BCErAa CaMOCTOSTENbHO.

Kypc cocrout u3 nexuuii, nabopatopHsix paboT M pacyeTHO-
rpaduueckoit padotsl. B 2020 romy m3-3a BBEACHHBIX OrpaHUYEHUN
JIEKUMU ObUIM B JUCTAaHLMOHHOM (hopMaTte, ¢ HUMH Hano ObLIO O3Ha-
KOMHUTBCSI CaMOCTOSITEIIBHO M TECTOM HOIATBEPIUTH M3YyUEHHE KaxK-
noii. JlabopaTopHble 3aHATHS HPOXOAUIN B OYHOM pekume. B aTom
rogy B IporpaMMe ObUIM IMPEeSyCMOTPEHBI J1a0opaTopHbIE pabOThHI
B KOMIIAC u Revit.

Tak xak B y4eOHBIX IITaHaX 3TOM CIENHMAIbHOCTH HET HHXKe-
HEpHOI rpaduKy, TO B mpolecce J1abopaTopHBIX paboT OakamaBpam
MPUXOANUIIOCH 3HAKOMUTBCS C MpPaBUIaMU IOCTPOEHUS M YTEHHUS
gyeprexa. Jloboe MopenupoBaHue mnpexmnosnaraer (hopMupoBaHHE
MpeACTaBIeHUs] 00 3JIEMEHTaX, U3 KOTOPBIX COCTOMT OOBEKT MOe-
JUPOBaHUs. 3alaHus IJIs1 MOIEIUPOBAHUS ObLTM COCTaBJIEHBI C pa3-
JUYHBIMH WCXOOHBIMHM IaHHBIMHU. [lepBble nBa 3amaHus 3aKiIOva-
JIUCh B NOCTPOECHUM MOJEIH IO YEePTEXY pa3HbIMU criocobamu. He-
00X0OMMO OBLIO O3HAKOMHUTBCS C MOHSATHEM 4YepTexa M OAHOBpE-
MeHHO ¢ ¢pyHKuroHanom CAIIP.

Crenyromiee 3aaHue — IOCTPOCHHUE 110 BUPTYAIbHOW MOJIEINH,
y KOTOPOH He 3a1aHbl KOHKPETHBIE pa3Mepbl, HO OrOBOPEHBI KpUTe-
pUM, MPU KOTOPHIX MOJEIb CUUTAETCS BBIIOIHEHHONW NPaBUIIBHO
(pucynok 1). Tak Kak 3TO MHXEHEPHOE HAIPABJIEHUE, CTYAEHTHI
3HAKOMATCSl CO CTaHAApTaMHM, MO3TOMY B MAalIMHOCTPOUTEIBHBIX
CAIIP 3agmaun ObIM CBSI3aHBI C CO3JaHMEM COOPOYHBIX EOMHUIL
1 KOHCTPYKTOPCKON JOKYMEHTALMH M0 Pa3pabOTaHHBIM MOAEIISAM.
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Pucynok 1. [Ipumep BTOpOro 3aganus: BUpTyaabHAs MOAETH
U MOJIeNb, TIOCTPOCHHAS CTYACHTOM

3amanus ObUTM COCTaBIIEHBI C Y4eTOM, 4TO paboueil mporpam-
MO TIpEILyCMOTPEHBI J1a0OpaTOPHBIE U PacCUETHO-IpadUUecKre pa-
60T1b1. CTyIEHTbI BHIIONHSIN Ha 3aHATUAX KaK OAMHAKOBBIE MOJIEIH,
TaK U 110 BapUaHTaM.

B xypce mpenmonaraercss 3HakoMcTBO ¢ BIM-TexHOMormsmu:
Obula MCHOJb30BaHa HporpaMma Revit, KoTopas mpemocTaBisieTcs
pa3paboTunkamMu GecIuIaTHO.

Lens BoimonHeHus 3anaHust B Revit — mo3HaKOMHUTHECS ¢ (DyHK-
LUOHAJIOM IPOrPaMMBbl, HCIIOJIb30BATh OMOIMOTEKH M BO3MOXHOCTU
TOTOBBIX KOHCTPYKLUI (PUCYHOK 2).

Pucynok 2. MoHOMUTHAs JIECTHUIIA ¥ BXOAHAS BpaIaroImasics 1Bepb

CTyneHThl OYeHb aKTHMBHO CKaUYMBAJIM M YCTAHABJIMBAIM IIPO-
rpaMMBbl AJIs1 MOAEIHUPOBaHMS ¢ OQHULHAIBHOIO caifiTa pa3paboTUYHKa.
BonpmimHCTBO M3 HUX OBICTPO pa3dupanoch ¢ QyHKIHOHAIOM, OC-
HOBHbIE OIIMOKK OBIIIM HE B MOAEIUPOBAHUH, @ B OQOPMIICHUH KOH-
CTPYKTOPCKOM TOKYMEHTAaLUU.
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HcnonpzoBanue oOpa3oBaTeabHON cpenpl By3a M MH(pOpMAIM-
OHHBIX TEXHOJIOTHH B y4eOHOM HpoIecce 4acTo 00CYyXaaercs yde-
veiMu [1-3]. Hamu B oOpasoBarenbHOi cpeme By3a ObLT cO31aH
KypC, B KOTOPOM 4Y€TKO 00O3HAueHbI 3aJaHUs, CPOKH MX BBIMOJIHE-
HUS 1 HeoOXoauMble pefakTopbl. [looBUHA CTyJ€HTOB rpyNIibl Hula
YETKO 110 IPONUCAaHHOMY Tpa(uKy, YeTBEPTh IPyIIIbI OblIa BIIEpenn
u pa3dupanach CaMOCTOSTEJILHO JI0Ma, a Ha 3aHATHAX IOKa3blBajia
pe3ynbTaT npoaesaHHON padoThl. Tpu yenoBeka U3 BCel IPyIIIbl HE
cobmomanu rpaduk ciaud paboT M3-3a TOrO, YTO CaAMOCTOSITEIBHO
HE TMBITAJINCh YCKOPUTH MPOLECC U3yUYeHUs NpeAMeTa, a Jejaiu 3a-
JaHUS TOJIBKO BO BpeMs 1a00paTOPHBIX 3aHITHH.

[Ipoananu3upoBaB pa®oTy CTYIEHTOB B TpYyINIlEe, MOXHO CKa-
3aTh, YTO ATOT KypC CTUMYJIMPOBaJ OOJIBIIMHCTBO CTYIEHTOB Ha ca-
MOCTOSITE/IbHOE M3Y4Y€HHE MMEHHO HPOrpaMM MOIEIUPOBAHUS, I10-
CKOJIbKY 3Ta TeMa OJM3Ka K UX OCHOBHOH cIlelMaIn3auuu — nHop-
MAaIMOHHBIM TeXHOJOTUsM. Mcrons30Banne CTaHOapTOB U CIIPaBOY-
HBIX JaHHBIX [UIS CO3JAHUS MOJENed M KOHCTPYKTOPCKOM JOKyMEH-
TalUM JaBajoch TPyIHEE, BO3MOXKHO, M3-32 COMHEHUH B HEOOXOIM-
MOCTH HX IIPUMEHEHUs B Oyay1uei padore.
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Ob OJHOM CIIOCOBE CO3JAHUA BECIHIOBHbBIX
OPAKTAJIBHBIX TATTEPHOB JJIS1 IU3ANHA
HA OCHOBE MHOI'OMEPHOI'O IOAXOA
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HN.N. T'ypaes, cTyaeHT

MUPDA — Poccuiickuii mexHoI02u4ecKuti YyHugepcumem,
2. Mocksa, Poccutickas @edepayus

Kirouessie croBa: rumnepdpakTan, OSCIIOBHBINA y30p, OCCIIOBHbIH MATTEPH, aj-
reOpaunueckuii hpaxran, ¢ppaxran Hosa, rpaderdeckuii au3aii, mpeaMETHbIH qu3aitH

AmnHotais. B craThe mokaspiBaeTcs crocod co3iaHus OSCIIOBHBIX (hpaKTaib-
HBIX TIATTEPHOB JUTSI TPaUuecKoro 1 IpeIMETHOro Au3aiiHa Kak pa3BepTok cdepude-
CKOT0 CceueHwHs rurepdpakTaia B IPOCTPAHCTBE OOJIee YeThIPEX H3MEPEHHIA.

@DpaxTanbHble aJITOPUTMBI HCIOIB3YIOTCS HE TOJIBKO MPH pe-
LICHUU HAay4YHBIX U MPaKTHYECKUX 3a4ad, HO U KaK 0co00e Hampas-
JIeHue B UCKyccTBe U au3aiine [1, 2]. UHTepec npeacrasiser co3aa-
HUE (PaKTaJIbHBIX OECHIOBHBIX MATTEPHOB (TIOBTOPSIIOLIUXCS Y30-
POB), KOTOpBIE MOTYT IIPUMEHSTHCS B MPEIMETHOM Au3aiiHe (obou,
HarnoJjbpHas TUIMTKA), TpapuvecKoM I BeO-mu3aiiHe (poH HHTEp-
HEeT-CTpaHuIl u Ap.). TpamumronHo OecioBHbIe atTepHbl (BII) cos-
JAI0TCSl BPYYHYIO MYTEM HAJIOKEHHS M KOIMMPOBaHUS (h)parMeHTOB.
Opakranbabiii BI1 MoxkeT OBITh cO3/1aH Kak pa3BepTKa Ha TUIOCKOCTH
HEKOTOPOH 3aMKHYTOM HOBEPXHOCTH (Hampumep, cdepbl) c HaHe-
CEHHBIM Ha Hee (PpaKTaIbHBIM H300paKEHHEM (CM. PHCYHOK).

[pumep GecuioBHOroO (QpaKkTaTbHOTO MATTEPHA
Kak pa3BepTku chepbl ¢ ppaKkTaabHBIM PUCYHKOM
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Bompocam co3pmanust (pakTanbHBIX M300pakeHMH Ha cdepax
u Bl Ha X ocHOBe MoCBsAIIEHA HacTOSILAs paboTa.

Bynem nomemates QpakranpHoe n300paxkeHue Ha cdepy myTeMm
paccedenust cdepoil GpakTalTbHOTO 00BEKTa, Kak MMOoKa3aHo B [2].
B xauecTBe 0OBEKTa BBICTYNAET MHOXECTBO PAa3HOLBETHBIX TOYEK,
3aJaBaeMbIX HEKOTOPOH HTepaurOHHON (OpMyNoH, Kak HpaBHIIO,
KOMILJIEKCHOTO nepeMeHHoro. Takue (opMylibl OOBIYHO MMEIOT 4e-
THIpE CTENEHHM CBOOOABI M BBIIIE U 3a1al0T (pakTalbHble 0OBEKTHI
4eThipex- U 0oJiee MEPHOro MPOCTpaHCTBa — rumepgpaxranst [1].
s momydeHus: GpaxTaabHOro U300paskeHus Ha cdepe B ITOM CIly-
yae HeoOXOAUMO:

— TIOMECTUTHb €€ B YeThIpex- U Oosiee MEpHOE HPOCTPAHCTBO
runepdpaxrana, 00eCeynB MIPH 3TOM BO3MOXHOCTb YIIPABIICHUS €€
pa3mepaMH U MOJIOKEHUEM;

— Ppacceuyb rurnepdpaxTai, T.e. I KaKAOH TOUYKH IOBEPXHO-
cTu c(epbl HAUTHU 1IBET B COOTBETCTBHUH C PE3YJIbTATOM BBIYMCICHUI
UTEPALIMOHHON (HOPMYIIBI.

B pabore [2] 3Tv1 3a1aun ObLIHM PEIIEHBI I YETHIPEXMEPHBIX all-
reOpandeckux runepdpakraioB (Hampumep, JKronma—Manaens0po-
Ta): chepa B 4ETHIPEXMEPHOM IPOCTPAHCTBE 3aJa€TCs IepPeceUeHUEM
IBYX THIepcdep ¢ paBHBIM PaAnycoM; ISl TIOJIy4YeHHs J11000i cepbl
JOCTATOYHO BBIOPATh PauycC U IOJIOKEHUE LIEHTPOB Turnepcdep.

OpnHako dYeThIpexMepHble THiep(pakTaibl NPEnCTaBISIOT [0-
BOJILHO HEOOJIBIIOE YMCIO WTEPALMOHHBIX (OPMYJ, M B NPAKTUKE
MOUCKa (pakTaIbHBIX U300paKeHUH U1l Iu3aiiHa 9acTo NPUXOOUTCS
UMeTh 0 ¢ runepdpakraramu Oomnbineit pazmeprocta [1]. K Ta-
KHM OTHOCUTCS MHOXXECTBO T'MIIEp()PAKTAJIOB, 3aJaBacMbIX HTEpa-
LUOHHBIMH (hOopMyllaMH, ¢ OOIIMM Ha3BaHHeM «ppakran Hosay, ko-
TOpbIEC HAXOIAT NPUMEHEHUE B Tu3aiine [3].

Hanee paccMOTpUM BONpochl (OpMHUPOBaHUS CHEPUIECKUX Ce-
yeHuil 1 BIl nsatu- u Gosee MepHBIX runepdpakTaloB Ha MPUMEPE
¢paxranoB Hoga.

@®pakran HoBa mpencraBiser coboli omHO W3 0000IIEHMI
¢pakrana HploTOHa M OTHOCHTCS K TaK Ha3bIBAEMBIM CXOISIIUMCS
UTEpauMoOHHBIM (hopmynam [4]. OOumii BuA GopMyisl (pakTanos
Hoga cnenyronuii:
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. f(Zn-1) +C

Zn=Zn-1— R frGn-)

rae Z, R u C — KOMIUIEKCHbIE Yncna (B psje ciiydaeB R paccMaTpu-
BaeTcs Kak ACHCTBUTENBHOE); f— nuTepupyemasi QyHKIUs.

Takum obpasom, ppakran HoBa, ecnu He cuMTaTh CTENEHU CBO-
0oxpl uTepupyeMoil (hYHKUUHU f, SBIAETCSA IIECTHUMEPHBIM THIIEp-
¢pakranom. Ecnm paccMmaTpuBaTh TOJBKO BELISCTBEHHBIE 3Haue-
Hus R, To runepdpaxTan OyaeT NATUMEPHBIM.

BeimonHum napamerpuueckuid aHanu3 mis cdep B mATH-, IIec-
TH- 1 OoJiee MEpHBIX MIPOCTPAHCTBAX.

Cdepa umeer omun BHyTpeHHUH mnapamerp (dopmbl) u k-3
BHEIIHUX (TIOJIOKEHHS ), IIOCKOJIBKY BpallleHHE BOKPYT TPEX Ocel oc-
TaBJsieT ee HenoABIKHON (k — obliee yMciao mapaMmeTpoB IMOJOXKe-
HUS B PACCMAaTPUBAEMOM IIPOCTPAHCTBE), IOITOMY ISl TPEXMEPHOTO
MPOCTpPaHCTBa OHA OyjeT uMeth 1 +6—3 =4, i 4eThIpeXMEPHOTo —
1+10-3=8, misa narumeproro — 1 +15—-3=13, nns mecTumepHo-
ro— 1+21-3=19, ..., nna N-meproro — 1 + N(N+ 1)/2-3.

[Tapamerpuueckuii aHanu3 MO3BOJSIET MPEIJIOKUTH OCHOBHBIE
ITOPUTMBI 331aHUs CeKyIIel cepbl B MHOTOMEPHOM IIPOCTPAHCTBE
runepdpaxrana. s 3amanusa cheprl Tpedyercs mepecedb B HEThI-
pexmepHOM mpocTpaHcTBe 2 rumepcdepbl win 1 runepcdepy
u | TUIEPIIIOCKOCTh; B MATUMEPHOM — 3 runepcdepsl, 2 rumnepcde-
pel u 1 runepmiockocts win 1 runepchepy U 2 THNEPIUIOCKOCTH;
B mectuMepHoM — 4, 3 u 1, 2 u 2 wnu 1 u 3 COOTBETCTBEHHO; ...;
B N-mepHOM — N—2 rumepcdep, ..., 1 runepcdepy u N—3 rumep-
ILJIOCKOCTEH.

Kpome 3amanus chepsl, TpeOyercs crocod o0xona ee TOdYek,
KOTOPBIN MO3BOJISIET ONPENENUTh LBET U1 KaXIOH.

[Ipoexumonnplit cocod (anroput™ 1), moka3aHHBIA B pabo-
Te [2], MO3BOJISIET PACKPACUTh TOYKH, HO UMEET JeJI0 C UCKa)KEHHBI-
MU NIPOEKUUAMH c(ephl, YTO MPUBOAUT K HEPABHOMEPHOMY PacKpa-
LIMBAaHUIO (IUIOTHOCTh TOYEK HAa Pa3HBIX y4acTKaxX pa3jMyHa) U J0-
MOJTHUTENBHBIM CJIOKHOCTSAM NP pa3BepThiBaHuu. [1o 3Toi mpuun-
HEe B [2] MPOEKIIMOHHBIN CITOCOO MCTHONBH30BAJICS TOIBKO JJIST CEKY-

mux cdep YacTHOro IMOJOXKEHUs, K KOTOpoMY OOImmMi ciryyail npu-
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BOJIMJICST BpalLIEHHEM MPOCTPAHCTBA BOKPYT IUIOCKOCTEH KOOpAMHAT
(anroput™ 2). ANTOpUTM TAKOr'0 MOBOPOTA ISl IPOCTPAHCTB Pa3HON
pa3sMepHOCTH pa3nuuHblil. Tak, B 4eTBIPEXMEPHOM MPOCTPAHCTBE IS
IpuBeneHUs. cepbl B MONOKEHUE YPOBHS TpeOyeTcs TpH MOBOPOTa,
B ISITAMEPHOM IPOCTPAaHCTBE — ceMb. [lanbHeililee yBenrueHue pas-
MEPHOCTH ITPOCTPAHCTBA BEJIET K ellle OOJIbIIEMY YCIOKHEHHIO.

AnbTepHaTHBa COCTOMT B TOM, YTOOBI HCIIOIB30BAThH 2—3 TUIIEp-
cdepsl U ocTanbHble — runepIuiockoctu. Ilpu sTom runepcdepa 3a-
naercas N KoopauHatamu 1eHTpa U paaumycom (N+1 mapamerp),
TUIEPIUIOCKOCTh TpeOdyer N+ 1 Touky, T.e. (akTHUeckd BBOxA
N(N+1) mapamerpoB, 4To [enaeT NMPUMEHEHHE THUIEPIIOCKOCTEH
HEYZOOHBIM JJIS TIOJIb30BATENS.

BeiOupasi 30510TyI0 cepeanHy MEXAy HPOCTOTOW YIpaBlICHHS
cepoil ¥ MOTHOTOH MHOXKECTBA BO3MOXHBIX CEUEHUH, OCTaHOBUMCS
Ha CIIeNyIolleM BapuaHTe: OyAeM HCIIONb30BaTh JABE Tuiepcdepsl,
Kak B pabote [2], a B KauecTBE TUMEPIIIOCKOCTEH MPUMEHUM THUIIEp-
IUIOCKOCTU YPOBHSI, YTO PaBHOLICHHO MOACTaHOBKE B (OPMYITy TOTO
WIM WHOTO BEIIECTBEHHOIO WM KOMIUIEKCHOTO 3Ha4deHus R
(R-BbIcOoTHI). Takum oOpazom, rumephpaxTal pacceKaercs TOIBKO
cdepamu yacTHOro nosiokeHust. B atom ciyuae mis cozpanus ¢pak-
TaJbHBIX M300pa’KeHUH MOXXKHO 0€3 3HAYMTENBbHBIX W3MEHEHHWH HC-
M0JIb30BATh ANrOpUTMbI 1-3 U3 crateu [2].

Hns moctpoenust ¢pakranbHeix BII Obu1o co3zmaHo mpuitoxe-
Hue. B 7eBoil wactu 3KkpaHa BBIOMpaeTcs WUTepanMoOHHAas (opmyia
W 3a[1a10TCSI mapamerpbl runepcdep u R-BbICOTa T'MIIEPIUIOCKOCTH.
[IpaBee pacnonaraloTcs NPOEKUMHM TUnepppakTana MU CEeKyLIHX
runepcdep. B npasoit yactu okHa (HOpMHPYIOTCA U300pa>keHus ce-
KyLiel cdeprl 6e3 HCKaXKEHHS U €€ pa3BepTKa.

Takum 00pa3zom, ObLT TPEUIOKEH Coco0 co3maHus (hpaKTaib-
HeIx BIl kak pa3BepToK cdepudeckux cedeHuil runepdpaxTaios.
BeimonHen mapaMmeTpu4ecKuil aHaau3 dncia cBoOox cdepsbl (ducna
cdep) B maTu- U O0Jee MEPHOM MPOCTPAHCTBE, BHISBICHBI 0000IIIEH-
HBIE ITOPUTMBI 3agaHus Takux cdep. [IporpamMmHO peann3oBaHO
noctpoenue ¢paxranbHbiXx BII mist nsatu- u Gonee MEPHBIX THIIEp-
¢pakranos. Mcnonb3yrorcss anroputmsl, padoraromiue ¢ 4eThIpex-
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MepHBIMH runepdpakrasamu. CHUKEHUE Pa3sMEPHOCTU JOCTUTAeTCs
IpHU [IOMOLIM TUIEPIUIOCKOCTel ypoBHS. JlanbHeimme uccienoBa-
HUS MO3BOJIAT cTpouTh (pakranbHbie BII Ha ocHOBe msaTu- U Oonee
MEpHBIX THUIEepPPaKTaIOB U CEKYLIUX c(ep He TOIBKO YacTHOIO,
HO ¥ OOLIEro MOJIOKEHHS.
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AJEKTPOHHOE MPOCTPAHCTBO ANCIUITJINHBI

0.b. boabar, kaHA. nea. HayK, JOLEHT,
T.B. AnprommHa, KaH/. 1ej. HayK, JTOLEeHT

Cubupckuii 20cy0apcmeennbili yHugepcumem
nymeti coobujenus,
2. Hosocubupck, Poccuiickas ®edepayus
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cucremMa Moodle, 3mekTpoHHBIE yueOHbBIE MOCOOUS, MPAKTHYSCKUE 3AHATHS, CaMO-
cTosITeNbHAsA paboTa

AHHOTauus. B naHHO# cTaThe pacCMOTPEH OMNBIT Pa3pabOTKH y4eOHBIX Mate-
PHAJIOB JUIS TUCTAHIIMOHHOM (DOPMBI MpernoaaBaHys Ha IpuMepe TMcHUILIMHbL «Vc-
MOJIb30BaHUE MPOrPaMM JEMOHCTPALMOHHOW Tpad)uKi», BKIOYCHHON B y4eOHBIN
IUTaH TIOATOTOBKH crienuanucToB HanpasieHus 38.05.02 «TamokeHHOE JeToy.
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l'on Hazag mpenogaBaTeny OTEUECTBEHHBIX BY30B ObUIM BBIHY-
XKJIGHbI TIepeUTH Ha AUCTaHUMOHHYIO ¢opMmy oOydeHus. B cpounom
MOPSIIKE TPUILIOCh KOPPEKTUPOBATh HAIOIHEHHE METOJUYECKOIrO
CONPOBOXICHUSI YU€OHBIX KYpCOB B 3JIEKTPOHHON 00pa30BaTeIbHON
cucTeMe By3a AJsl yIOaJleHHOW paOoThl co cryneHTamu. Cycts rofg
C Hayajia MaHAEMHH KOPOHABUPYCHOM MH(MEKIMH MperojaBaTensiMu
kagenpsl rpapukn CHOMPCKOro rocy1apCTBEHHOTO YHUBEPCUTETA ITy-
teit coobmenus (CI'YIIC) npakTudeck 3aKoHYEeHA r100abHas rnepe-
CTpOIiKa yueOHBIX KypCOB IO IrpaMueCKUM IUCLUIUIMHAM C Y4E€TOM
BO3MOXKHOT'O IEpexofia B JUCTAHLMOHHBIA (opMar mHpernonaBaHusl.
Bupryanenaa cpena CI'VIIC mpezncraBieHa 3JIEKTPOHHOW CHCTEMOH
Moodle. MadopmaTr3zanust yaeOHOTO mpolecca He TONBKO JaeT HO-
BbI€ BOBMOXHOCTH IJ1s1 (JOPMUPOBAHUS BUPTYaIbHOIO 00pa30BaTeNb-
HOT'O IIPOCTPAHCTBA BYy3a, HO U MOPO’KAAET HOBBIE TPOOIIEMBI.

B Hacrosiiiee Bpemsi nH(pOpMaLMOHHO-00pa3oBaTeNbHas cpena
cTaja OCHOBOH OOYyYEHHs CTYIEHTOB, B TOM YHCJE U IrpauuecKuM
mucuuiuimHaM. [lon wmHopmanmonHo-oOyuaromeil cpenoil Bys3a
MPHUHATO MOHUMATh CUCTEMHO OPraHU30BaHHYIO COBOKYITHOCTbH IIPO-
IPaMMHBIX CPEICTB U MH(POPMALIMOHHBIX PECYPCOB 00pa30BaTENbHO-
IO ¥ METOAMYECKOro o0ecrieueHusl.

W3-3a muMpoKoro HMCHONB30BaHUS MPE3EHTALMH, COMPOBOX-
JAIOIIMX MyOIUYHbIE JOKIA bl HA CEMUHapax, KOH(EPEHLUAX, OTUe-
Tax W T.J., BBITYCKHUKH By3a JOJDKHBI BJIIETh CPEICTBAMHU JETOBOH
1 nipe3eHTanmonHon rpaduku [1, 2]. Llens ee n3ydeHns — ocBoeHue
COBPEMEHHBIX METOJIOB U CPEACTB, MCIIOJIb30BAHHE BO3MOXKHOCTEH
rpaduKy Opu pa3paboTke MaTepHaoB Ui MPEACTABICHUS UHQOP-
MalMM U MyOJUYHBIX BBICTYIJIEHUH. B pesynbraTe ocBoeHust oOpa-
30BaTENbHON NPOrpaMMBbl CTYIIEHT JOJDKEH OBJIAAEeTh KOMIIETECHIIMSA-
mu OIIK-1 u I1K-25, cymHocTh KOTOPBIX 3aKiIrodaeTcs B GopMupo-
BaHUM CIIOCOOHOCTH pellaTh CTaHAAPTHHIE 3aaddl Npo¢ecCHOHab-
HOM JESTEIIFHOCTA Ha OCHOBE MH(OPMAIIMOHHON 1 Oubimorpaduye-
CKOH KyJBbTyphl C TNPUMEHEHHEM HH(OPMalMOHHO-KOMMYHHUKA-
LUOHHBIX TEXHOJIOIMH M OPraHU30BBIBaTh cOOp MH(opMauuu uis
YIIPaBJIEHYECKON AESTETbHOCTH.
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B pesynbrare oOyueHHS CTYHEHT JMAODKEH 3HATh METOMBI
W CPeICTBa MONYyYEHUs, XpaHEHUs, o0paboTku WHPOpMaLUK U ee
WH(POPMATMOHHO-KOMMYHHUKAIIMOHHbIE TE€XHOJIOIHH, YMETh IpHMe-
HATh UMX B Npo(eccHOHATIbHON AEITENBHOCTH, BIAACTh HAaBBIKAMU
ucnosnp3oBanus. Ha u3yueHue naHHOM TUCUMIUIMHBI HA BTOPOM Kyp-
ce BbiieneHo 108 4, U3 HUX ayJUTOPHBIX (MTPAKTUYECKUX 3aHSATHI) —
51 4, camocrosTensHas paborta cryneHTa — 57 4. MToroBas order-
HOCTh — 3a4eT. O0yyaronecss 3HaKOMSTCSl ¢ BO3MOKHOCTSAMH J€JI0-
BOii rpaduku, npaBuiaMu oQOpMIIEHHS TEKCTOBOTO U rpaduieckoro
KOHTeHTa (OJI0K-CXEeMBI, TaONUIIbI, AUATPAMMBI, (POPMYITBI U T.1T.).

ConepxaHre OUCLUIUIMHBI YCJIOBHO JEIUTCS HA HECKOJIBKO
pa3menoB: BBEAEHHWE B JEMOHCTPALMOHHYIO TpaduKy; cO31aHHe
1 (hopMaTHPOBAHKE MTPE3CHTALINI; TEXHOIOTUS 00pA0OTKH 00BEKTOB
Ha claiiax; HaCTpOHKa M BU3yalM3alMsl JEMOHCTPALIMOHHBIX MaTe-
pHAaJIOB; TIOATOTOBKA MPE3CHTAMM K [I0Ka3y Ha PKpaHe U OCOOEHHO-
CTH TIeYaTH; BBINOJHEHUE PEKIIAMHBIX MAaTEPHAJIOB IO CIIEUAIBHO-
CTH; IUIAHUPOBAHHE NPE3CHTALM U IOIrOTOBKA MAaTEpHalioB IS
3alUThl KYypCOBBIX NPOEKTOB M CONPOBOXKICHUS BBICTYIJICHUS Ha
KOH(epeHIUAX; CO3AaHue MPE3eHTAUMHd A 3alUThl AUIIOMHBIX
MPOEKTOB U PEKOMEHIALINH K ITyOJINYHOMY BBICTYIIJICHHUIO.

Jns Kaxaol KoMIeTeHIMH cQOpMYIMpPOBaHBI €€ IMOKa3aTenu
(cocTraBnsrone 3HAHWS, YMEHUS W BIAJeHUs), paspaboran (HoHI
OLIGHOYHBIX CPEACTB, BKIIOYAIOIIMA YIpa)KHEHUS UL CaMOCTOs-
TeNbHON paboThl, MpaKkTHUeCKue paboThl U TecThl. TecToBble 3ana-
HUSl, METOAMYECKHE YKa3aHUs [0 BBIIOIHEHUIO YIPaKHEHUH
U TIPAKTHYECKUX padoT, INEKTPOHHbIE YueOHbIe 10COOUs, BUIEOYPO-
KA U NepeueHb Y4eOHOH TUTepaTypsl, HEOOXOAUMOW Ul OCBOCHUS
JIMCUUIUIMHBI, BBUIOKEHBI B cucreMy Moodle B ayexkTpoHHOE 00pa-
30BaTEIbHOE NPOCTPAHCTBO AMCLUIUIMHBI «llcronp3oBaHue mpo-
rpaMM JeMOHCTpalMoHHOH rpaduku». Ha pucynke 1 mpencraBieH
(parMeHT CTPYKTYPHUPOBAHHBIX METOIMYECKHX MAaTepHajioB, Ipel-
Ha3HAYEHHBIX ISl IPOBECHUS TPAKTUUECKUX 3aHITHH.
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MpakTuyecke 3aHATWA cTyaeHTam 2 kypca 4 cemectp (2021 r)
‘ ah

Pucynok 1. ®dparmenT mpakTudeckux Marepranos B Moodle

Ha pucynke 2 mpuBeaeH npumep u3 nocoOust it paboTbl Ha
MPAKTUYECKOM 3aHATHH, TIe B 3aMeTKax CIaiJoB MPOIMUCHIBACTCS
3aJlaHdE W JTaHbl PEKOMEHJALMU 10 CO3JAaHUIO KaXXIOro 3JIEMEHTA.
Takue meronuueckre pa3paboTKu HpernoaaBaTenei kadenpsl moMo-
raroT B INIAHUPOBAHUM U NIPOBEICHUN yUEOHBIX 3aHATHMH, a CTYIECHTHI
IPU YAAJIEHHOM O0Y4YEHUH MOT'YT COBEPILIEHHO CAMOCTOSTENBHO BbI-
MOJHUTH 3a/1aHUsL, TPELyCMOTPEHHBIE YU€OHBIM IIJIaHOM.
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Pucynok 2. IIpumep dhparMenTa npakTHIECKOro 3aHsITHS

B oOpasoBaTenbHOM HPOCTPAaHCTBE YUEOHOW IUCLMIUIMHBI
B Moodle pa3memarorcsi 3JIEKTPOHHBIE METOAMYECKHE MOCOOHS
[3—6], xoTopBIE Halle BCero MMEIT (opMar Ipe3eHTallMh WA BH-

JIe0ypoKa (pUCYHOK 3).

MeTognyeckwe MaTeprans B NOMOWS cTyaedTam. Hacte 1

 Copuarn ot cryareserun

[ C8 peivi £ oryses i

Pucynok 3. TIpumep pacrnonoxeHus yaeOHO-METOANYECKUX TT0COOnit
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Ha pucynke 4 nmokasaH mpuMep COIEp>KaHUS OIHOrO W3 3aja-
HUI U yuyeOHO-MeToauueckuii matepuan B Moodle, npenHazHaueH-
HBIN IIs1 CAMOCTOSITENBHOTO OCBOCHHUSI MaTEPHAIIOB 00y arOLIMUCS.

¢ 3apnaHue 2

“
-

“|

Pucynok 4. PexomeHa1yu 1no BHIMOIHEHUIO KOHKPETHBIX 3a1aHUN

Tekymuii KOHTPOJIb B BHJIE TECTOB OCYIIECTBIISIETCS PETYIISPHO,
TPH pa3a B CEMECTpP BO BpeMs KOHTPOIBHBIX Henellb. B KoHIle cemecT-
pa CTYIEHTHI MPOXOMASAT MTOTOBBIA TECT B COOTBETCTBHU C pabodeid
MPOrpaMMOM JTUCIUTUIMHBL. BO Bpems NpaKTHYECKHX 3aHATHHA CTY-
JICHT HE TONIBKO CIYIIAeT ¥ (PUKCUPYET M3JIaraeMblii MaTepHal, HO ca-
MOCTOATEIIFHO W aKTUBHO pabotaer ¢ HUM. Kaxkmoe 3aHsTHE BKITFOYA-
eT yIpaXXHeHus U1 paboThl B ayAUTOPHU, HEOOXOIUMBIE IS yCBOE-
HUS y4eOHOTro MaTepuana. Y IpaKHeHHe TpenoaBaTelieM 3acCuiThIBa-
€TCsl, €CIIM OHO BBINTOTHEHO B MOJHOM O0OBbeMe, He COAEPIKHUT TPYObIX
omuOOK ¥ HapYIIEHUH TpaBuil 0POPMIIEHUS, a TAKXKE CIIU CTYIECHT
JIEMOHCTPHUPYET CITOCOOHOCTHh BHIOMPATh ONMTUMAIBHBIE CPENICTBA IS
MpeCTaBIeHNs] HH(POPMAIIH 10 OTIPEJIETICHHON TeMe U 3HaHUs, yMe-
HUS U HaBBIKU B cooTBeTcTBHU ¢ KomrmeTreHnmsamu OIIK-1 u TIK-25.
HToroBeIM KOHTpOIIEM SIBIISIETCS 3aU€THAS padoTa.

OTMeruM, YTO MAaHIEMHSA BHECNIA KOJOCCAJIBHBIC W3MEHCHHUS
B 00pa3oBaTeIbHBINA Mpolecc. MHOTHE CTYAEHTHl HAXOMATCS 32 Tep-
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putopueit Poccuiickoit deaepanuu U He UMEIOT BO3MOXKHOCTHU TIpUe-
XaThb B YHHBEPCHUTET YUUTHCS O4HO. [l HUX Takxke MperycMOTpeHa
IUPEKTOPHS, I/I€ OHU MOTYT BBIKJIa/IbIBATh CBOU PAaOOTHI HA TPOBEPKY.

[Ipenonasarensamu  xadenpel rpaduxku CI'YIIC mnponenana
Oonpmias paboTa MO CO3/IAHUIO AJIEKTPOHHBIX YYeOHBIX MOCOOHH,
LIMPOKO MCIOJIb3YEMbIX B 00pa30BaTEIbHOM IIPOLIECCE, M pa3MeLle-
HHUIO X B Moodle [7-9]. I'maBHass EHHOCTh METOIUYECKUX DJICK-
TPOHHBIX 00pa30BaTENbHBIX PECYPCOB Kadenpbl — JOCTYIHOCTD IS
CTYZIEHTOB, MOANNCAaHHBIX HA JaHHBIM Y4eOHBIH Kypc B 0a3e 3Jiek-
TPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MpeaIaraloliuX CBOOOAHBIN
JOCTYTI KO BCeM y4eOHbIM MaTepuanam [5, 10].
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OCOBEHHOCTU INIPEIIOJJABAHU A
I'PAOUYECKUX JUCIUITJINH

B YCJIOBUAX OKCTPEHHOI'O IIEPEXOJJA
HA JUCTAHIUOHHYIO ®OPMY OBYYEHUA
C UCIIOJIb30BAHUEM CUCTEMBI MOODLE

N.B. BojiiexoBu4, CT. IpenogaBaTeib

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuxa benapyco

KnroueBsie croBa: cucrema Moodle, muctanimonHoe o0y4eHue, rpapuyeckast

uHpopMarys, MyTbTHMETUHHBII KypC

AnnoTanus. B naHHOI cTaThe HA OCHOBE JINYHOW MPAKTUKU PACCMATPHBAIOT-

Csl TIONIOYKUTEIBHBIE U OTPHIATENIBHBIE CTOPOHBI MPEMOAABaHHUs IPapUIECKUX HC-
[MIUTAH C HCIOJBb30BAHMEM JIIEKTPOHHOM cpemsl Moodle s IUCTaHIHOHHOTO
o0yueHusl.

HeﬁCTBHTeﬂBHO Ka4€CTBCHHOC 06yquI/Ie TAKUM HWHKXCHCPHBIM

AUCHUIIIIMHAM, KaK Ha4YCPTATCIbHAA I'COMCTPUA U MHIKCHCPHAA I'pa-

(I)I/IKa, BO3MOXHO TOJIBKO IIPHU JJAYHOM KOHTAKTC IIPEnoaaBaTeisl Co
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cryneHTamu. JKuBoe oOmmieHre 1 BOSMOXKHOCTh HAIPAMYIO TPAHCIIH-
pOBaTh CBOE IIOHMMaHNE MaTepralia BO BpeMsl JICKIHOHHBIX U MPaK-
TUYECKUX 3aHATHH HE MOTYT OBITh 3aMEHEHBI Ja)Ke CaMOi MpOIBH-
HYTOM DJIEKTPOHHOW oOywaromiell cpenoii. Ho B cBere coBpeMeHHBIX
peaiuii, Koraa CTyIeHTOB B CBS3M C KApAaHTHHHBIMH MEPaMH BbIHY-
XKIEHHO IIepeBENM Ha [UCTAHUMOHHOE OO0ydeHHe, 4Ype3BblYaiiHO
Ba)KHOE MECTO HAaUMHAIOT 3aHUMATh TEXHOJIOTUH, TOAEP KUBAIOLINE
KOJUIEKTUBHYIO YMCTBEHHYIO JAEATEbHOCTh TPYIIBI JIOAEH B TeX
cllydasix, KOrja OHHM paszeneHbl paccrosinueM. Cuctrema Moodle
(Modular Object-Oriented Dynamic Learning Environment) [1],
B KOTOpOH mpenofaBarenu Kadenpbl HHXKEHEPHOW TIpadHKu Yyxe
TpPEeTHi ceMecTp padoTalT CO CTyIeHTaMH BceX (GopM oOydeHws,
CIIPOEKTHPOBAaHA C MaKCUMAJIbHBIM YYE€TOM KJIACCHYECKHX M COBpE-
MEHHBIX Ieparorndeckux uzaeil. OHa obecrieyMBaeT HMHTEPAKTHB-
HOCTb B3aMMOJEHUCTBUS MPENOAABATENs U CTYJCHTOB U NPEIOCTaB-
JISieT MPOABUHYTHIE METOABI KOHTPOJIA M OLleHWBaHMs 3HaHud. He-
COMHEHHBIU IItoc cucteMbl Moodle B TOM, 4TO y JIeKTOpa ecTh BO3-
MOXHOCTb HMHIMBHIYaJH3aLUU COCTaBa M CTPYKTYPbl KaXKIOro
y4eOHOro Kypca M BHECEHHs YIyYINAIOMIUX M3MEHEHHH B €ro co-
Jep>KaHue Mo Mepe HAKOIJIEHHUS OMbITa JUCTAHLIMOHHON pabOoTHhI.

B mpouecce 3xkcTpeHHOro nepexona Ha AUCTAHUMOHHYIO (hopMy
paboThI pe3Ko BO3pacTaeT HEOOXOAUMOCTh UMETh MOTHBIA KOMILIEKT
METOANYECKUX PEKOMEHJIALMI B 3JIEKTPOHHOM BHJE AJISl BCEX CIIe-
LUaTbHOCTEH IJI HANONHEHHMS KypcoB 0OOpa30BaTENbHOW Cpembl
Moodle. Takxe HyXHBI OTHOLIEHHBIE MYJIETUMEIUIHBIC JTEKIIHOH-
HbIe KypChl U KypChl Ul NPOBEACHHUS] MPAKTUYECKUX 3aHATHH BO
BCEX CEMECTpax B BHJE IPe3eHTalui, BbIMONHEHHBIX B PowerPoint,
WIM BHUAEOYPOKOB C HCIIOIb30BaHHMEM mporpamMmel Camtasia
Studio [2]. Buneonexknuu nerde BOCIPUHUMAIOTCSA TPU TUCTAHIU-
OHHOM OOYYEHHUH, ITOCKOJIbKY BCE IEHCTBUS HAIJISIIHO MpencTaBiie-
HBI ¥ COITPOBOXIAIOTCS 3aKaJPOBBIM TEKCTOM.

B cBs3u co cnenudukoi paboThl Kadenpsl TpeOyeTcs: OOIbIIOiM
00BbEM 3IIEKTPOHHBIX BEPCUN pa3IMYHBIX OJaHKOB 3aJaHUH, CO3JaH-
HBIX B TpaduyecKux pemakTopax M eJUHOOOpa3HO OQOpMIICHHBIX,
KaK JJIs1 BBINOJHEHUS! MHAUBUIYAIbHBIX 3aJaHUIl CTYAEHTaMHU THEB-
HOU (opMBI 00yUeHHs, TaK U Ul CO3JaHHsI TECTOB CO CIy4yailHOH
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Bblaueil Ouiera Ajsl NPUHATHS KOHTPOJIBHBIX PaloT, 3a4eTOB U 3K-
3aMEHOB Yy OOyYarolIuXxcsi 3a04HO. XOpOIIO, YTO KpailHe TpymoeM-
KN mporecc pa3padOTKH 3JIEKTPOHHOW o0pa3oBaTeNbHON 0asbl MO
pasgenaMm mucuuiuiMHbl «HKeHepHas rpadukay W BHEOPEHUS e€e
B IIporiecc 0OyueHMs MPOXOMWJI Ha Kadeape Ha MPOTSDKEHUH BCeX
MOCJEAHUX JIeT, NHAYe OXHOMOMEHTHBII Mepexol K JUCTAHIIMOHHO-
My 00y4eHHI0 ObLT OBI TPOCTO HEBO3MOJKEH.

HucranumonHas ¢popma oOyueHus, KaK U Jro0as apyras, UMeeT
psin HenocTaTkoB. [Ipexae Bcero aTo 3aBUCHMOCTb OT KauecTBa WH-
TEPHET-COEANHEHUSI, OTCYTCTBHE JMYHOI'O SIMOLMOHAILHOTO KOHTAK-
Ta CTyJAEHTa C MpernojaBaTeleM U OJHOTPYIIHUKAMH, OECKOHEUHAs
MepenucKka B YaTe NP KOMMEHTHPOBAHUHU BBICTABICHHOW OLIEHKU
WM OMIMOOK M HEIOYETOB HAa MPUCIAHHOM YEPTEXe, KOTOpas 3aHU-
MaeT Maccy BpeMeHM y mpenogasateinis. CaMblil IIaBHBIA HEJOCTa-
TOK AWCTAaHLHMOHHOIO OOy4YeHHs — IOBBILIEHUE PUCKA HECaMOCTOS-
TENPHOCTH TNPH BBINOJHEHUH pabor cryneHtamu. HaBepnoe, Her
IpenoaaBaress, KOTOphlid Obl ¢ 3TUM He cTONKHYJcs. [Ipu mpoBepke
TECTOBBIX 3aJaHMN Ja)Ke BHYTPU OAHOW OOJIBLION IpyNIBI MOXXHO
YBUIETb OTAECIbHBIE MOBTOPSIOIIMECS MM OTHOTHIIHO O(OpMIICH-
HbIe YepTexu. M 3TOT HemoCTaToK He KOMIIEHCHPYETCS B IOJHON
Mepe JKECTKMM OrpaHuYeHHeM palOThl HaJl TECTOBBIM 3aJaHHEM IO
BpPEMEHH.

B T0 e Bpems HCIonb30BaHUE 3JIEKTPOHHBIX 00Pa30BaTENbHBIX
pecypcoB [3], pazpadotanHbeix B Moodle, nmeeT monoXuTebHbIE CTO-
POHBI: OHO MO3BOJIAET Oosiee 3((PEKTUBHO OpraHU30BaTh CaMOCTOSI-
TEJIbHYIO padoTy CTYIEHTOB, IPEAOCTABISIET BO3MOXKHOCTD 3aUHTEpE-
COBaTh UX C MMOMOLIBIO BHEAPEHHS HOBBIX ()OPM OpraHu3aluu o0yde-
HUSI, BOCIIUTHIBACT TAaKWE JMYHOCTHBIE KayecTBa, KaK CIIOCOOHOCTb
K CaMOOPraHU3al{ U CO3HATEILHOMY IJIAHUPOBAHUIO AESTEIbHOCTH,
JlaeT BO3MOXHOCTb CTYIEHTaM, IPOMYCTHBIIMM 3aHATHE WIM HE I10-
HSBIIMM TE€MY B MOMEHT OOBSCHEHHS], B YI0OHOE UM BpeMsl JOIOJIHH-
TEJIbHO 03HAKOMUTHCS C HY>KHBIM Y4€OHBIM MaTepHajIoM.

[lepBoHavanbHbI CTpecC, BO3HUKIINN B MOMEHT 3KCTPEHHOI'O
mnepexoja Ha [IUCTaHUMOHHOE OOydeHHe W Yy IpernojaBaTesew,
Wy CTY[I€HTOB MPOLIEN, HO CJIEeI0M IPUXOANUT IIOHUMAHUE, YTO B IIe-
JIOM JlaHHas CUTYyalHsl CyLIECTBEHHO W3MEHHMT METOJUYECKHE IO[-
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XOzBpl K 00pa3oBaTeNbHOMY IIPOLIECCY M caMy CTPYKTYpY Hperona-
BaHUs rpadMuecKuX AUCLUIUIMH U MOCJe TOro, Kak HeoOXOIUMOCTh
JMCTaHIMOHHOIO 00Yy4EHHsI IEPECTaHeT ObITh CTONb AKTyalbHOM.
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CTAHJAPTHU3AIIUA B COEPE TPA®UYECKOM
HHOATOTOBKH KAZIPOB /151 APXUTEKTYPHO-
CTPOUTEJIBHOU JEATEJBHOCTHU B BY3E

E.M. BosnkoBa, KaHJ. apXUTEKTYpPbl, JOLEHT

Huoicezopodckuil cocyoapcmeeHubill apxumeKmypHo-
CMpOUMensHuIU YHUGEPCUTNEM,
2. Husicnuii Hogeopoo, Poccuiickas ®edepayus

KiroueBsle croBa: craHgapTH3alMs, apXUTEKTYpPHO-CTPOHUTENbHAS JESTElNb-
HOCTh, rpad)udecKasi IOATOTOBKA, BY3, YIPABICHHE KAYECTBOM, JIOKYMEHTALMS,
npoektupoBanue, BIM-moznenpoBanue

Annoranus. CTaThs MOCBSIICHA aKTYaJIbHBIM Mpo0ieMaM ONTUMH3ALUK Tpa-
(bu4eckoil MOATOTOBKH KaIpOB JUIsl apXUTEKTYPHO-CTPOUTENBHON EATEeIbHOCTH
B By3e, CBsI3aHHBIM ¢ BHeapenneM BIM-TexHonmoruit B cranmapThl opopMIICHUS 10-
KyMEHTAIlUM, MX HCIIONb30BaHHEM B 00pa30BaTENIbHBIX MPOrpaMMax MO apXHUTEK-
TYpHOH, HHIKCHEPHOI U KOMIIBIOTEPHOM rpaduKe.

TpeboBaHKs COBPEMEHHOI'O PhIHKA TPYyJa K YPOBHIO KOMIIETEH-
Ui apXuTeKTOopoB [1] U UHXKEHepOoB-cTpouTenel [2] mpeanonararTt
LIMPOKUE HAaBBIKM WX TpauyecKodl MOATOTOBKH K OQOPMIICHHUIO
MPOEKTHON M pabouell JOKyMeHTauuu, ri1yOoKre 3HaHUs B 00JacTu
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CTaHIAPTU3AIlNH, YIIPABIEHUS KAYE€CTBOM aPXUTEKTYPHO-CTPOUTEIb-
HOW JeaTeIhbHOCTH, MPO(ecCHOHaIbHOE BIIAJICHHE METOJaMH CO3/1a-
HUs HHOOPMAITMOHHBIX MojieNiell 00beKToB cTpouTenbcTBa (Building
Information Model, BIM). Takum 00pa3om, CTAaHOBATCS aKTyallbHBI-
MU TIPOOJIEMBI ONTUMH3AIH T'padhUIecKoil TTOATOTOBKU KaJIpoB s
APXUTEKTYPHO-CTPOUTENHHON JIEATENFHOCTH B BBICIINX y4EOHBIX 3a-
BEIECHUSX, CBsI3aHHbIE ¢ BHeApeHueM BIM-TexHonoruii B CTaHaapThl
oopmIieHHs TPOEKTHOW W pabodell JOKYMEHTAllUW, X HCIIONb30-
BaHHEM B 00pa30BaTENbHBIX MPOTPAMMAX 0 APXUTEKTYPHOH, WHKE-
HEPHOW W KOMIIBIOTEPHOU Ipaduke.

CrangapTu3zanus, coritacHo 3akoHaM «O TEeXHHYECKOM Peryiu-
poBaHum» u «O cranpaptuzauuu B Poccuiickoit @enepamuu» [3, 4],
YCTaHABIIMBAET IMpaBWIa MO JOCTIKEHHUIO YIIOPSIOUYEHHOCTH B ce-
pax MpoW3BOACTBA, OOpalleHs MPOMYKIUH, TTOBBIIIEHUS €€ KOHKY-
PEHTOCIIOCOOHOCTH B LENAX MX JOOPOBOIHHOIO MHOTOKPATHOTO HC-
MoJIb30BaHUs. HopMaTHBHO-TIPaBOBOE pEryIUPOBaHUE aAPXUTEKTYP-
HO-CTPOUTENIbHON AESITENbHOCTH ocyulecTBisier Muncrpoit Poccuu.
OO0s3aTenbHbIC A1 BEITIOTHEHNUS TpeOOBaHMs 0€30MacHOCTH CTPOU-
TEIBHON TPOMYKIIMK COIEPXKATCS B yKasax, mocraHoBieHusx [lpe-
3WJICHTa, MTPABUTENBCTBA, TEXHUYECKUX periiaMeHTaX, (hemaepabHbBIX
3aKOHaX 00 apXHTEKTYpHOU AEATENbHOCTH, 00BEKTaX KyJIbTYPHOTO
Hacaenus [5], B «TexHUYecKoM periiaMeHTe 0 0€30MacHOCTH 31aHui
U coopyxeHuity, «I'pagocrpoutensHoM konekce PO» u 1.4, [6-8].
CrangapTuzanys U TEXHUYECKOE PETyIUpPOBAaHHE, BKIIOYAS YIIPaB-
JICHWEe KA4YeCTBOM AapXUTEKTYPHO-CTPOUTEIHLHOW JEATEIbHOCTH,
MPEAINONIarafoT IOCTOSHHBIH, TIAHOMEPHBIN IpoIece BO3ACHCTBUS
Ha (aKTOphl, YCIOBHs, OOECIIEUMBAIOIINE CO3JaHHe Oe30macHOro
MPOAYKTA C ONTHMAJIBHBIMU XapaKTEPUCTHKAMHU JIJISl €70 HCIIOIB30-
BaHUA 0 HA3HAYSHHWIO Ha BCEX dTalaxX XU3HEHHOTO ITUKJa OT Mpo-
eKTUpOBaHUA 0 yrwindanuu [9]. CraHgapTH3anus apXuTEKTypHO-
CTPOUTENBHOTO MPOEKTUPOBAaHUSA TpencTaBieHa CHCTEMOM MPOEKT-
Hoil pokymeHtanuu jnsi crpoutenscrBa (CIIJIC) — xomrmexcom
B3aMMOCBSI3aHHBIX MEXKTOCYAapCTBEHHBIX, HAIIMOHAIBHBIX CTaHAAP-
TOB, COIepKammx oO0Imue TpeOoBaHUS, MpaBHiia MO pa3padoTKe,
otopmIieHHI0, 0OpaIIeHUI0 TPOSKTHOM, paboyell JOKyMeHTallu.
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1 suBapss 2021 roga BCTYNUIM B CHIy HOBBIE CTaHAAPTHI
o(hopMIIEHHsI apXUTEKTYPHO-CTPOUTEIbHON TOKYMEHTALMHU, B YacT-
HoctH, Ha cMeHy 'OCT P 21.1101-2013 npumen 'OCT P 21.101-
2020 ¢ omHOMMeEHHBIM Ha3BaHHeM «OCHOBHbIE TpeOOBaHUS K IPO-
eKTHOH W paboueit moxkymentanum» [10]. HoBbrii cranmapt BBen
TEpMHUH «HMH()OPMAIIMOHHAS MOJEIb 00BEKTa CTPOUTEIBCTBAY» — CO-
BOKYITHOCTb TPEICTABJICHHBIX B JJIGKTPOHHOM BHUJE IOKYMEHTOB,
rpaduyueckux U Herpa)MIecKNX AaHHBIX 110 OOBEKTY CTPOUTENLCTBA,
pa3meniaemasl B COOTBETCTBHMM C YCTAHOBJICHHBIMH IpaBUJIaMHU
B cpelie OOIIMX JaHHBIX, MPEACTABISIONAs COOOH eqUHBINA TOCTOBEP-
HBI MCTOYHUK MH(OpMALMU MO OObEKTY Ha BCEX WIIM OTAEJIBHBIX
CTAQAMSAX €ro >KU3HEHHOro LuKiIa. Panee maHHbBIA TepMHUH ObUT MIEH-
tnyHO mpexacrasieH B ['OCT P 57563-2017/ISO/TS 12911:2012
«MogennpoBanue MHGOPMALMOHHOE B CTpOUTENbCTBE. OCHOBHBIE
MOJIOKEHUS 110 pa3paboTKe CTaHIAPTOB MH(POPMALMOHHOTO MOJEIIH-
POBaHUS 30aHUI U COOPY>KEHUI1», BBEICHHOM B ICHCTBUE HA TEPPH-
topuu P® B 2017 1. [11]. Takum oOpa3om, craHAapTHI 1O ohopMIIe-
HUIO apXUTEKTYPHO-CTPOUTEIBHONW NMPOEKTHON M pabodell JOKyMeH-
TalM MPUBOISITCS B COOTBETCTBUE C aKTyalbHBIMHU TPEOOBaHUSIMH,
CIIOXMBIIUMHCSA Ha pbIHKE. BeposiTHO, BCKOpe Takke OOHOBUTCS
I'OCT 21.501-2018 «IIpaBuia BeimoaHEHHs paboyel JOKyMEHTauuu
ApXUTEKTYPHBIX M KOHCTPYKTHUBHBIX peuieHuil» [12], moka He co-
Jepskaiuil ynomuHanusa o BIM-monenupoBaHum.

O4eBHIHO, YTO CETOJIHS CPENCTBOM IOBBIIIEHNS KadecTBa ap-
XUTEKTYPHBIX 00BEKTOB Ha ATanax «IPOEKT — CTPOUTEILCTBO — IKC-
ryatauusy craHoBsitcs BIM-texnonoruu, no3sosstonme 3¢ dex-
TUBHO XpaHUTb, MepeAaBaTbh UU(QPOBBIE AaHHBIE MEXIY NPOEKTH-
POBLIMKaMU-CMEKHUKAMH, CHUXasg pucku ommOok (no 40 %), mpu
coOMIoieHNH TpeOOBaHUH IEHCTBYIOLIMX HOPM Ha BCEX 3Talax co3-
JaHUs MPOEKTHO-CMETHOM aAokyMeHTauuu [13, 14]. DT0 aKkTyanbpHo,
MOCKOJIbKY HEOOXOIMMO MOCTOSHHO IOBBILIATH KayeCTBO IPOEKT-
HBIX paboT, pe3yabTaThl KOTOPBIX OJDKHBI COOTBETCTBOBATH 3a/laH-
HBIM XapakTePUCTHKaM, PELIeHUs] — TPeOOBaHUSAM TEXHHUUYECKUX per-
JIAMEHTOB, HKOJOIMYECKHUX, CAHUTAPHO-TUTMEHUYECKUX, MPOTHBO-
MOXapHBIX, APYTHX HOpM, oOecrieynBasi O€30MAaCHYIO AJIS KU3HH,
3JI0pPOBBS JIIOJIEH SKCIUTyaTaluio OObEKTa MPU COOMIOACHUU Tpery-
CMOTpPEHHBIX Pa0OYNMH YepTeKaMU MeponpusTuii [15].
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B HukxeropoackoM rocynapcTBEHHOM apXHTEKTYPHO-CTPOU-
tenbHOM yHuBepcutere (HHI'ACY) nmaBHO cymiecTByeT ycmemHas
cucrema rpaduueckoii noarotroBku cryaeHTos. C 2018 r. B pamkax
o0yuenus: BIM-monenupoBannio cryqeHTsl OakanaBphara, Marucr-
paTypsl, crenuaniTera u3ydyaroT nmakerbl Revit, Renga, ArchiCAD
u apyrue nporpamMusie koMmiiekcsl. B HHI'ACY co3nansl ycnoBus
st GOPMUPOBAHUS U PACKPBITHS TBOPUYECKHX CIIOCOOHOCTEW CTY-
JICHTOB B MHHOBAITMOHHOW cpene oOydeHus [16], 94To monTBepkaa-
ercst modeaMu CTyIeHYECKHX KOMaHJ MO/ PYKOBOJCTBOM IPEoaa-
BaTeNeil Ha MPECTUKHBIX KOHKypcax 1o BIM-MoznenupoBaHnuto, rpa-
(udeckuM TeXHOJOrusAM. B By3e Takxe ecTb HEOOXOAUMBIE YCIOBHS
JUIS1 TIOBBIIIEHHS KBANH(HUKALMK IHUPOKOTO KPyra CIIEHaTUCTOB O
0(hOpMIIEHHIO apXUTEKTYPHO-CTPOMTEIbHON JOKyMEHTALUH, HH-
(hopMaLlmOHHOMY MOAEIMPOBAHUIO 3AAHUM U COOPYKEHHH U T.J.
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K.A. BoJibXUH, KaHJ. [1€]]. HAYK, JOLEHT,
O.A. Ky3pMHHA, CTYZEHT,
E.A. CaareiMakoBa, CTYIECHT

Hosocubupckuii 2ocyoapcmeenmbiii
apxumexmypHo-cmpoumensvuwiii ynusepcumem (Cubcmpun),
2. Hosocubupck, Poccuiickas ®edepayus

KnroueBsie cioBa: nmKeHepHas rpaduka, KOMIbIOTepHas rpaduka, reomer-
pUUYECKOe MOJACTHPOBAHME, CHCTEMbl aBTOMATH3MPOBAHHOI'O MPOEKTUPOBAHUS,
BIM-rtexHonoruu, MinD-TexHoaorum

Amnnoranusi. B pa6ore paccMaTpuBaeTcs MEpBbIi OMBIT HHKEHEPHOU rpadu-
YEeCKOM MOATOTOBKU CTYAEHTOB CTPOUTENBHOTO By3a B paMKax HM3YdeHUs] Kypca
«mKeHepHass U KOMIIBIOTepHas rpaduka» ¢ MPUMEHEHHeM poccuiickoii BIM-
cucreMmbl Renga.

Kypc «MnxenepHas u koMiboTepHas rpaduka» B HoBocubup-
CKOM TOCYIapCTBEHHOM apXUTEKTYPHO-CTPOUTEILHOM YHUBEPCHUTE-
Te (CuOCTpUH) BKIIOYEH B MPOrpaMMBbl IMOATOTOBKH, U C CEHTIOps
2019 r. cTymeHTBl NPUCTYNHIM K HU3YYEHUIO JucuuIuiHbl. Kypce
BBEZICH B3aMeH TPAaIULIMOHHBIX Ipadudeckux aucuuiumd «Hauepra-
TenbHas reoMeTpusi» U «MHxeHepHas rpadurka» U paccUuTaH Ha TPU
cemectpa. Takum oOpazom, B oceHHeM cemectpe 2020/2021 yu. r.
NEPBBIA TOTOK CTYAEHTOB 3aBEPLIMI €ro uzydeHue. CTPyKTYpHO IO
ceMecTpaM U3y4deHHUsl Kypc IenuTcs Ha Tpu dacTu: «OCHOBBI Hauep-
TaTeJbHOM I'€OMETPUU U T€OMETPUUYECKOT0 MOIACTUPOBaHUMD», «Oc-

54



HOBHbIE TpeOoBaHUA K 0(OPMIICHNIO KOHCTPYKTOPCKOM OKyMEHTa-
uun» U «OCHOBHBIE TPeOOBAaHUS K IOATOTOBKE NMPOEKTHOH JOKY-
MEHTalH CTPOUTENHLCTBa». [lepBhle ABE 4acTH MPENCTABISIOT CO-
001 HEKOTOpYIO0 TpaHc(opMaLMIO paHee H3ydaeMbIX IUCLMILIMH
«HauepratenbHas reomerpus» u «HxeHepHas rpaduxa» B cpene
POCCHICKO CHCTEeMBl aBTOMAaTH3MPOBAHHOIO MPOEKTHPOBAHUS
KOMIIAC-3D, a TpeTbsi BIEpBBIE IPOBOAMIACH C NPUMEHEHUEM
poccuiickoit BIM-cucremsl npoexktupoBanus Renga [1].

B kypce ngucuumumbel «MHxeHepHas rTpaduka» g0
2019/2020 y4. r. vHOUBUAYAJIBHEIE TpaduyecKue 3aJaHus B pasfe-
JIe IPOEKTHOM JTOKYMEHTALlUN CTPOUTEIBCTBA OQOPMISIUCH KapaH-
JanioM uiu, no xkenaHuto cryaenta, B KOMITAC-3D. Texunonorus
MinD (Monmenp B 4epTexe) B CTPOUTENBHON KOH(PUTYpalliu CHUCTe-
MBI IIpeAjaraer MpOeKTUPOBIIMKY HayaTh padOTaTh B IPHUBBIYHOM
PEeKHME IIJIOCKOr0 4YepueHHs — O(OpMIIEHHS IUIAHOB JTaxen
C MIOMOLIbI0 00BEKTHO-OPUEHTUPOBAHHBIX IPUMHUTUBOB (CTEH, OKOH,
ngepeid U T.m.). Ha oCHOBaHMM 3TUX IUIAHOB C MOMOILBI0 MHCTPY-
MeHTa «MeHeKep CTPOUTENbCTBA» aBTOMATHYECKH (OpMHUpYETCs
HEepelakTUpyeMasi TPEXMEpHas MOJENb 3JaHus, KOTOopas MOXKET
CIy)XHTb OCHOBOH U1 O0)OpMIIEHUS] aCCOLMATUBHBIX uepTexen da-
calloB U paspe3oB. st BHECEHHUS M3MEHEHUI B KOHCTPYKLHIO 37a-
HUS1 He00XO0MMO IPOU3BECTH PENAKTUPOBAHKE MJIAHOB 3TAXEH U 3a-
TeM OOHOBHUTH coaepkaHue Monenu. CormocTtaBieHHue KOHCTPYKIHUU
TpeXMepHOH Mozenu o0bekTa ¢ HHpOopMaIel Ha IUIaHax CIoco0CT-
BYET Pa3BUTUIO HABBIKOB MOATOTOBKHM M YTEHUS APXUTEKTYpPHO-
CTPOUTEIBHOTO YEPTEXKA.

Hcnonp3oBanue TEXHOIOTHH MHPOPMALMOHHOTO MOIEIMPOBA-
HUSI OOBEKTOB KAlUTAJIBHOTO CTPOUTENIBCTBA CTAHOBUTCA 00s13a-
TEBHBIM YCIIOBHEM [UIS IIPOCKTUPOBAHUS, IPOXOKICHHUS SKCIIEPTH-
3Bl U CONPOBOXAEHUSI OOBEKTOB HA MPOTSHKEHUU BCEr0 KH3HEHHOTO
nukia [2]. Ha atom oHe ormeuaercs, 4To notpedHOCTH B BIM-ciie-
uuanuctax pacter. Munctpoit PO ounenuBaer ee B 30 ThIC. YeTOBEK
B TPOEKTHBIX M H3bICKATEIBCKUX OpPraHM3aLMIX, PadOTaomMX Ha
o0beKTax roc3akasa, u eme 18 TbIC. — B OpraHn3alusx, BHICTYIIAI0-
LIUX F'OC3aKa3uMKOM CTPOUTENLCTBA [3].
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BBenenue B Kypc HaydaubHOM rpaduyeckodl MOATOTOBKH CTY-
JIEHTOB TEXHOJIOTMH MH()OPMALMOHHOI'O MOJEITUPOBAHUS COOTBETCT-
BYET COBPEMEHHBIM TEHACHLMSIM LU(POBU3ALNU CTPOUTENBHONU OT-
paciu.

Renga — cucrema, opueHTHpOBaHHas Ha IMPOCTPAHCTBEHHOE
MPOEKTHPOBAHME, KOTOPas MO3BOJISIET CHELUAINCTaM CO3JaBaTh UH-
(dbopMaLlMOHHBIE MOJETH 3JaHUN KaK B TPEXMEPHOM pabodeM Ipo-
CTPaHCTBE, TaK M Ha IUIaHAX OTAEJIBHBIX 3Ta)XXel B JIBYMEPHOM pe-
xume. OTINYUTENBHON ee 0COOEHHOCTHIO OT TexHomoruu MinD siB-
JISIeTCsl TO, UTO IUIAH 3Ta)ka (PaKTHUeCKH IpeAcTaBisieT co0oi ropu-
30HTaJbHBIN pa3pe3 momenu. OdopmieHne 4epTexeid B cHCTEMe
Renga npousBoanTcs nepenecenreM Ha (popMaT HE PEOAKTUPYEMBbIX
B MPOCTPAHCTBE JIMCTA IUIAHOB, (pacazoB M pa3pe3oB, chOPMUPOBaAH-
HBIX 10 Monenu. VX comep:kaHue MOXXHO MEHSTh, BHOCS KOPPEKTH-
Bbl B MOZEIb 3AAHUS, NMPUYEM 3TO MPOMCXOAUT ABTOMATHUYECKH,
B otiane oT MinD.

B ocennem cemectpe 2020/2021 yu4. T. BriepBBIE B paMKax pa-
00TbI HaJ MHIUBUAYaJIbHBIM IpadUueCcKUM 3aJaHueM 1o odopmiie-
HUIO apXUTEKTYPHO-CTPOUTENBHOIO YepTeXa U 4YepTeKa CHUCTEMBI
OTOIUICHUS! JBYXSTaKHOI'O KHJIOIO JOMa MPUMEHSJIAach CUCTEMa
Renga.

Crenyer oTMETHTh, YTO IIEPBBIE [IBA CEMECTPa CTYIACHTHI pado-
tanu B KOMIIAC-3D, nosromy B mpouecce opopMIeHUs! MPOEKT-
HOW JOKYMEHTALlMU CTPOMTEIbCTBA B PaMKax pabOThI HAJ MHIUBH-
IOyaJlbHBIMU TIpa@HUueCKUMHU 3aJaHdsSMH IOTpeOOBaloCh H3y4deHHE
WHCTPYMEHTAIBHBIX BO3MOKHOCTEH HOBOM IUISI CTYAEHTOB CHCTEMBI.

Jnst OLleHKH 11ef1eco00pa3HOCTH BBEJEHUS B YUeOHBII mporecc
HOBOT'O MPOrpaMMHOI0 KOMILJIEKCa aBTOpaMu ObLI IIPOBEIEH CpaB-
HUTENBHBIM aHAIN3 UHCTPYMEHTaNbHBIX Bo3MokHOcTeh KOMITAC-
3D u Renga. Monenu ABYX3Ta)KHOTO JKHJIOTO JIOMa OBLTH BBIMTOJTHE-
HBI ¢ ucnosnb3oBanueM Renga (pucynok 1) u KOMIIAC-3D (pucy-
HOK 2).
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Pucynoxk 2. UnTepdeiic cucremsl auctaHuonHoro conpooxkactus KOMITAC-3D
Ha ocHoBanumn HpI/IO6pCTCHHOFO OIIbITa MOXXHO OTMCTHUTH, YTO
AJITOPUTM IMOCTPOCHUSA THUIIOBOI'O 3TaXKa KapAMHAJIBbHO HUYEM HE OT-

JTUYAETCs.
B npomecce co3naHus THIIOBOTO dTaka OBLT MPOBENEH XPOHO-

METpaXK, pe3yNbTaThl KOTOPOro npeacraBieHsl B Tabnuue. Ha pabo-
Ty Haja 1aHoM tunoBoro 3taxka B KOMIIAC-3D norpaueHo Ha

ceMb MUHYT Oonblie, ueM B Renga.
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XpoHoMmeTpaxx oopMIIEHNS TTaHa THIIOBOTO 3TaXa

[TapameTtp cpaBHEHUs Bpews
Renga KOMIITAC-3D

KoopnuHanmonHsie ocu 4 muH 20 ¢ 2wmuH 15 ¢
CTEeHBI U ITeper opoaKH 3 MuH 7 mun 40 ¢
[1uTE! IEpEKPHITHS 40 c 6 MHUH
OkHa ¥ 1BepH 3mua 42 c 6 muu 30 ¢
JlecTHnYHAs KIETKA 4 muu 28 ¢ 1 Muu 8 ¢

Hroro 16 mun 10 ¢ 23 muH 33 €

Jnst u3ydeHHst OTHOLIEHUS! CTYJCHTOB K CPAaBHUBAEMbIM CHCTE-
MaM [pPOEKTUPOBAHMS, aBTOpaMu ObLI HPOMU3BEINECH OMNPOC Cperu
yyaImxcs, UMEIOLIUX OINBIT padOThI B 3TUX IporpamMMax. B ankeru-
poBaHuM nOpuHsuM yvactue 112 uenoBek. PesynbraTthl mokazanu
cllenyIoLIee:

— wunrepdeiic Renga 1 crynentos 6onee ynoben (83 %);

— B cTtpoutenbHOil KoHpurypauun KOMIIAC-3D wyame Bo3-
HUKArOT Henonaaku (68,2 %);

— TpU BO3MOXKHOCTH BBIOOPA CUCTEMBI IPOEKTUPOBAHUS TIpel-
noutenue oraaHo Renga (72,6 %).

Onwupasick Ha pe3ynbTaThl ONpPOCa CTYAEHTOB U COOCTBEHHBIN
OIIBIT, MOXKHO YTBEpXJAaTh, 4TO cucremMa Renga mpu odopmieHnu
MPOEKTHON JOKYMEHTAIIMH CTPOUTEILCTBA 110 OONBLIIMHCTBY ITOKa3a-
TeNel MPEeBOCXOIUT MHCTPYMEHTAJIbHBIE BO3MOXKHOCTH CTPOUTENb-
Hoi koH¢urypanuun KOMIIAC-3D. Ilpu s3ToM HEoOX0oOuMO OTMe-
TUTh, YTO UHCTPYMEHTAJIbHBIE BO3MOXHOCTH Renga B odopminenun
YepTeXel MoKa elle NPUHOCIT HEKOTOpble Heyno0CTBa, HO 3Ta CUC-
TeMa JUHAMUYHO pa3BUBaeTcs. B mocnenHeM OOHOBJIEHUM IOSIBU-
J1aCh BO3MOKHOCTb aBTOMaTHYECKOT'0 3aII0JIHEHHUSI OCHOBHOM HaIIu-
cu ueprexxka. Kaxnapie 1,5-2 Mecsilia BBIXOJUT HOBBIM penu3, Tpe-
Oytomuii OOHOBJIGHHS TPOrPAMMHOrO OOECIeYeHHUs B YYEOHBIX
Kjaccax. JTO CBSI3aHO C TeM, 4YTO (ailiibl, BBIIOIHEHHBIE B Oonee
MO3IHEH BEpPCHU, HE OTKPBIBAIOTCS B PAHHUX BEPCHUSIX MPOrPaMMBI.
B Teuenue mporeamero BpeMeHH TEKYIIEro y4eOHOro rozxa Heoo-
XOIMMOCTh B OOHOBJIGHMM BO3HUKaJIa TpU pa3a. HecmoTps Ha onu-
CaHHble OpraHU3allMOHHBIE HEyHOOCTBa, IMpenofaBarenu Kadenpbl
yOeXIeHbI B L1eJIeCO00Pa3HOCTH HCIIONIb30BAHUS CUCTEMBI.
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YK 37.018.43:744

TEXHOJIOTUA JUCTAHIIMOHHOI'O OBYYEHUA
I'PAOUYECKUM JUCHUIIVINMHAM

O.A. Bopo0ObeBa, cT. IpenoaaBarenib

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuxa benapyco

KrroueBpie cnoBa: AHMCTaHUMOHHOE OOydeHHE, oOOpa3oBaHHME, WHXKEHED,
rpaduka

AnHoOTauus. B craTbhe paccMaTpuBaeTcs IOCTYIHOCTh 00pa30BaHUs ¢ IIpUMe-
HEHHMEM JUCTAHIHMOHHBIX ()OpM OOyUCHHUS.

CoBpeMeHHOE pa3BUTHE JHOOOTr0 TOCYIapCTBa XapaKTepru3yercs
M3MEHEHHUSMH BO BCEX CTPYKTypax OOIIecTBa, B YACTHOCTH B CHCTe-
Me 00pazoBaHUSI.

[To nannbiM Beemupnoro noknana KOHECKO Mo0xHO OTMETHUTB,
9T0 B 1eToM bemapych 1Mo OONBIIMHCTBY IMOKa3aTeNneil MMeeT MoJo-
KUTENBHYIO JUHAMHUKY. BBICOKHM TIOKa3aTeln PeciyONuKdA | C TOYKA
3peHHs Koim4ecTBa oOrajareneil AWIUIOMOB WHXKEHepa, OakanaBpa,
MarucTpa. JloCTylmHOCT, M HENpephIBHOCTH OOpa30BaHUSI HA BCEM
MPOTSKEHHUH Tporiecca 00y4YeHHs TT03BOIISIET TOCTHYb TAKOTO BEICOKO-
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ro ypoBHs [1]. B cBsI3u ¢ 3TUM MOSBUIIACh HEOOXOAMMOCTH HCIIONB30-
BaHMA JUCTaHLMOHHOTO OOy4EHUs, KOTOPOE NaeT IIUPOKUE BO3MOXK-
HOCTH Oyaropapsi IpUMEHEHUI0 HHHOBAITMOHHBIX TEXHOIOTHH [2].

dopma aucTaHUIMOHHOrO O0y4YeHHs Mpeasiaraercsi By30M B 3a-
BHCHUMOCTH OT OCHAIIIEHHOCTH TEXHUYECKHMHU CPEICTBAMU. DTO MO-
ryT OBITH ayauo- U BUACOKOH(EPEHLUUH WIN yIajleHHOoe oOy4yeHue,
3aHATHS B 4YaTe U ToMy mnomgoOHoe. OxHako J1000H M3 CrocoOoB
JOJKEH COIPOBOXKIATHCA KOHTPOJIEM 3HAHHH.

Hns obecnieueHnss KayeCTBEHHOTO OUCTAaHIIMOHHOTO O0Y4YEHUS
HEOOX0OUMO pa3paboTaTh KOMIUIEKC MAaTE€pHUajioB, COCTOSIIMN W3
paboueii mporpamMMbl, y4eOHO-METOANYECKUX PEKOMEHauni, 0oka
3amaHdi Ui rpaduueckux paboT MO HayepTaTeNbHOM TIeOMETpUH
1 KOMIIBIOTEPHOH TrpaduKe C NPUKPEIICHHBIMU K HUM IpUMepaMu
BBITOJIHEHHUS, 0JI0Ka UTOTOBBIX (3aUETHBIX) 3aJaHUH 110 JUCLUIUINHE,
CCBUIOK Ha y4eOHYIO JInTepaTypy. Takke Hy)KHO 00eCIIeunTh AOCTYI
K cetu UHTEepHeT.

B benopyccko-Poccuiickom yHUBepcuTeTe OBLIIO HAWIECHO
yIa4HOE PEIIEHHE HTOr0 BONPOCA C IMPUMEHEHHEM CHCTEMBI DJIEK-
TpoHHOr0 00y4eHus Moodle. Ha mamnO# mimatdopme MOXHO pas-
MECTUTh BCIO HEOOXOOUMYI0 HMH(OpMalMio, CrpyNIHMpOBaB €€ I10
HaIpaBIIEHUAM U TpyrmaM (pucyHku 1, 2).

Bopobeesa OA

Pucynoxk 1. HanmeHnoBaHue KypcoB
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MHxeHepHan rpaduka AnA 3a04UHUKoB cneumansHoctu MCKUTC3-201_K!

Revsoidl catusmet | Kypess § WIWOUTCY

L T —

POPMYAMPOBKS 33aHMA Ha AKP
oy

Tect ana AKP co cayyaitibiM embopowm Bnasxa sapanva
Ve

» Bopaspapeons s s AP
¥ Tt o AXP 06 coysibna
Pusbapom B Mps POPMYIMDOBKA 33J3HMA H2 IKIAMEH
+ Dojaryeugeincs saqaes s
* Toer ans sesauens oo copsaisea
Fasrpon s Sasens

Hactpofint
& ﬁ’:‘w"“" TexT ANA 3K3aMeHa €O ChysaiHeiv BRiGopom BlaHka 3ajaHu

7 ey

Batrruant SASS 1A SIS CorTIUIA Loy iaiay SEdacH

Pucynok 2. IlepeueHs 3aganuit

Taxke MOXKHO OTCIEOUTH IOCEIIEHUE CTYAEHTaMU OIpEesieH-
HOT'O Kypca (PUCYHOK 3).

YuactHuku
Janucn nos
Match | Mhoboe & | Select L
+  Add condition Clear filte
W participarts found
Muh alelem alwalalminaln elelr vioxjuvwuws o
Muwan; slalriartx/ajnecamnolnelcrivienuuwuohs
Huan / Qassnmnn = ARDEC IAENTPONNDH NONTLY Poan Fprymmia MocaesuwA A0CTYN K KyPCY Cocramms
O g 7 - 22 -
(n] HAER BNACDS i 2R V@ Crysgem & Hetrpyrn 2 usc 40 e [ — ]I
o ARIXCAHAP MAXAEMKOD Aen (049 @ mad . Cryzme # Het rpyesn s g2 [ svmee
u] AREKCEN MUKANYUXHRA mia s EmaL Cryge # Herrpym 150 2 =

Pucynok 3. [locemenue Kypca

B xpanunume Moodle MOXHO 3arpy3uth (aiiibl B CIIEAYIOLINX
¢dopmarax:

— tekct — doc, pdf, xlIs, csv;

— un3o0OpaxkeHus — jpeg, png, gif;

— Buzeo — flv, f4v, f4p, mp4, mdv, mda, 3gp, mov;

— ayamo — mp3, aac, flac, m4a, oga, ogg, wav.
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U3 stux ¢aiinoB u Oynyt ¢opMUpOBATHCS 3aJaHusl, CO3JaHHbIC
BO BCTPOEHHOM pEIaKTOope.

[Ipu rpamoTHOM TOAOOpPE TEM IO KypCy, I'paduKa UX U3ydeHUs
W MPOBEPOYHBIX 3aJaHUM CTYJEHT MOXKET YCHELIHO M3Yy4UTb Mpel-
MeT JUCTAaHLHOHHO. DTO HEoOXOoAMMO [UIi (pOpMHUpPOBAHHSA y CTY-
JICHTOB 3HAHUH, KOTOPbIE NPUTOAATCS UM B OCBOCHHH JPYTHX AWC-
LUIUIMH, a B IOCIEAYIOIIEM U Ha IPOU3BOJICTBE.
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¢uxe/ O. A. BopoOseBa, XK. B. PoiMkeBud // VIHHOBallMOHHBIE TEXHOJIOTHU
B MH)KEHEPHOI! rpaduke: npoOieMsl M MepcHeKTuBsl : ¢O. Tp. MexayHap. Ha-
yu.-npakt. koH®., 20 anpens 2016 r., bpecr, Pecnyonika Benapycs, HoBocu-
oupck, Poccuiickas @eneparms / M-Bo obpa3zoBanus Pecriyonuku Benapycs,
Bpecr. roc. TexH. yH-T, M-Bo 0Opa3oBanus u Hayku Poccuiickoit deneparum,
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V]IK 378.147

CAMOCTOSATEJBHAA PABOTA 1 OCOBEHHOCTHU
EE OPTAHU3AIINU C HEJbBIO PABBUTUA
INPOCTPAHCTBEHHOI'O MBIIIVIEHUA CTYJAEHTOB

O.I'. T'aiigapp, KaH[. TEXH. HAyK, JOLECHT,
N.H. Kopeunxkasi, cT. mpenoaaBaTeib

Lloneyxuii HayUOHANLHYBIL MEXHUYECKUL YHUBEepCUmen,
2. Jloneyx, [oneyxas Hapoonasa Pecnyonuxa
KiroueBsie croBa: camocTosiTeNbHAA paboOTa CTyICHTa, HayepTaTedbHas Teo-

METpHsl, JTUCTAHIMOHHBIE TEXHOJOIHWH, MPOCTPAHCTBEHHOE MBIIUICHHE, AKTHBH3a-
1Hst 00 yIeHHS

Amnnoranus. PaccMoTpena camocTosTensHast paboTa CTyAeHTa NepBOro Kypca
TEXHHYECKOTO YHHMBEPCHTETa, HAIpPABICHHAs HA pPa3BUTHE IPOCTPAaHCTBEHHOTO
MBIIUIEHNS ¥ TIOHUMAHKS METOJIOB HauepTaTEIbHON TEOMETPHU.
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B BhIcIINX y4eOHBIX 3aBENCHHUSAX IEPECMaTPUBACTCS U OOHOB-
JISIeTCs CoAep)KaHue Y4eOHOro mporecca ¢ Helblo IpUOIMKEHHs ero
K COBPEMEHHBIM MeToAaM oOydyeHWs. B Hamm IHM HEZOCTaTOYHO
TOJILKO YCBOMTH MaTepual, He0OXOANMO €Ile HAyYUThCS CaMOCTOS-
TEIbHO MOMOIHSTh MONTYy4YEHHbIE 3HAHUSL.

VYuuTeiBasi yCIIOBHS BBIHY)KIEHHOI'O IUCTaHIMOHHOIO 0Oydye-
HUSl, Y4eOHBIN Ipolecc B BHICIIEH LIKOJIE JOKEH ObITh MEPEOpUEH-
TUPOBaH Ha CaMOCTOSTENbHYIO pabory cryneHToB. Takas pabora
JOJDKHA OBITH OpPraHKW30BaHa M CIIJIAHUPOBAHA TaK K€ 00OCHOBAHHO,
KakK 1 00s3aTeNnbHble YUeOHbIC 3aHATHSL.

Bompoc 0 3HaueHNM 1 OpraHU3alyy B y4eOHOM MPOLecce CaMo-
CTOSITENILHOW paOoThI B MUIAKTHKE HE HOBBIA. Han sTol mpoGiemoit
paborano 6onblLIOe KOJIMYECTBO M3BECTHBIX IMENAroroB M MCHXOJO-
roB. [lokazaHo, 4TO caMocCTosATENbHAsT paboTa MOXKET CUUTATHCS Ofl-
HUM M3 MeTOAOoB 00ydeHus cTyaeHToB. OCOOEHHO akTyanbHa OHA
B COBPEMEHHBIX YCIOBHAX. B CBSI3M C 3TUM yBenIuuMBaeTCs POJb
npenoaaBaresns, KOTOPbIM JOJKEH Hay4uTh CTYACHTA HE TOJBKO Ca-
MOCTOSITENIHOM paboTe, HO M NMPaBUJIBHBIM, PallMOHAIBHBIM €€ Me-
TogaM M mpuemam. J{Jsl BBIOMHEHUs JI000ro 3aJaHus Heo0X0AUMO
BBIOpATh MOAXOISIINI METOJ], COOTBETCTBYIOIINA WHIUBHYaTbHBIM
ocoOeHHOCTsM cryneHTa. C 3ToH Lenblo mpenojaBaTenn Kadempbl
TOTOBAT BHJEOYPOKM IIOIIATOBOIO BBIIOJHEHUS MHIMBHIYaTbHBIX
rpaduyeckux 3aJaHuid, KOTOpPbIe CHOCOOCTBYIOT Ooiee TiTyOOKOMY
W3YYEHUIO TOU UJIM UHOU TEMBI.

[Iposenennslit onpoc crynentoB rpynn I'MKc-20, I'Ic-20, ko-
TOpBIE C PELICHUEM CIIOKHOTO 3a/laHMsl, CB3aHHOTO C MEPIECHANKY-
JISIPHOCTBIO MPSMON M IUIOCKOCTH, CHPABUIMCH TOJBKO IOCIIE HPO-
CMOTpa BHIEOYypOKa Ha JAHHYIO TeMy, MOJYEpKHBaeT HeoOXoau-
MOCTb CO3[JaHMsI MaTepuaia, KOTOpBII criocoOCcTBOBasl Obl MOHUMA-
HUIO U CAMOCTOSATEIIEHOMY PELISHHUIO TIOCTaBJICHHON 3a1a4H.

OOyueHre B YHUBEPCUTETE — 3TO HOBBIH 3Tall B XKHU3HU KaXKI0T0
YelI0BEKa, MMEIOLIETO CBOE BOCHPUATHE M WHAMBUAYaJIbHBIE OCO-
O0enHoctu. Ilpum 3TOM OOHapyKUBAIOTCA NPOTHBOPEUHUS MEXAY
CTPEMJICHUEM CTYAEHTa CaMOCTOSITENIbHO MPUOOPETaTh 3HAHUA U OT-
CYTCTBHEM OIIbITa BOCHIPHUSTHS HOBBIX 3HAaHMH M yMeHuid. Cambie
OoJpIIe 3aTPYAHEHHS UCTBITHIBAIOT yyalllyecs: IIEpBOro Kypca, Ko-
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TOpBIE CTAJKUBAIOTCS € HOBBIM IpeameroM — «HaueprarenbHoii
reoMEeTpUein».

[Ipy u3ydyennn HauepTaTeIbHON T€OMETPHH OOJbIIOE 3HAUCHHE
MMeEET MPOCTPAHCTBEHHOE MBIIIUIEHUE. Y POBEHB TPOCTPAHCTBEHHOTIO
BOCIIPUATHUS UHAWBHyaJeH U HE BCEr/1a JOCTATOYHO BBICOK. JTO 3a-
TPYZHSIET YCBOCGHHE H3ydaeMoro Marepuana. Ha nanHom stame o0y-
4eHus: 0co0yro posib MpuoOpeTaer MeJaroruieckoe PyKOBOACTBO
Y4eOHBIM IIPOLIECCOM, KOTOPOMY YAENAETCS NODKHOE BHUMAaHHME Ha
Kaenpe HayepTATENLHON I'€OMETPUU W MHXXeHepHOH rpaduxu Jo-
HELKOro HallMOHAJIBHOI'O TEXHUYECKOI'0 YHUBEPCHUTETA.

Opranu3zanus nporecca caMoCTOATENILHON paboThl B puodpe-
TEHUH TEOPETUYECKHX 3HAHUI M HCIOJIB30BAaHUU UX MPH BBINOIHE-
HUU HMHIUBHIYaJbHBIX TIpaQUuecKuX 3alaHdil paccMaTpHUBaETCs
B CBSI3KE WIEKTOP — aCCHUCTEHT». lIpH M3IOKEHHH TEOpEeTHYEcKOro
MaTepHaja JEKTOp OCYIIECTBISIET HEMOCPEICTBEHHOE PYKOBOICTBO
Y4eOHBIM IPOLIECCOM, NPUMEHSIET WHTEPAKTUBHbBIE METOAbI 00yue-
HUSl C MCHOJIBb30BAaHMEM MYJIbTHMEAWNHHBIX TexHONOrui. Takas me-
TOIOMKA MOJOKUTENBHO CKa3bIBaeTcsi Ha (OPMUPOBAHUU U Pa3BUTHU
MPOCTPAHCTBEHHOI'O MBILUIEHHS CTYI€HTa, [IOMOraeT MOHATh CIOCO-
Ob1 H300pa’keHUs MPOCTPAHCTBEHHBIX (DOPM Ha IUIOCKOCTH M pelle-
HUS 3a7lad T'€OMETPHUYECKOro XapakTepa, yBA3bIBA€T METOABI IIO-
CTPOEHHS OPTOTOHAJIBHBIX YEPTEXKEH C YepTexKaMu HarysagHbIX HU30-
OpakxeHM (akcOHOMETpHUs M IepcrekTuBa). Kpome mporpamMmHoro
MaTepuaia, JIEKTOp OOBACHSIET W JaeT MHCTPYKLUHMH IO BEACHHUIO
KOHCIIEKTOB, IOJIb30BAaHUIO YU€OHUKAMU M CIIPABOYHUKAMHM, BUIEO-
MaTepHajaMy, METOIMYECKUMH yKa3aHUsIMU U rpaduyecKuMH 3a1a-
HUSIMH B CETEBOM OMOIMOTEKE, YTO CIIOCOOCTBYET Pa3BUTHIO Camo-
CTOSITEIBHOCTH B TNPHOOPETEHWM 3HAHWH, aKTHBU3ALUHM CTYICHTA
B IIporiecce 00y4IeHusl.

Paboueii mporpammoii qucturnHbel «HauepraTenpHas reoMert-
pHs U MHXeHepHas rpadukay MperycMaTpUBACTCs BBIIIOJIHEHHE OI-
peneneHHOro odbema rpaduueckux 3alaHui, KOTOpble B AajlbHEH-
[IEM Pa3BUBAIOT NPOCTPAHCTBEHHOE MBIIIIEHHE CTylEHTa. JTy pa-
00Ty IIPOAOIKAET OCYILECTBIISITh ACCUCTEHT, UCIIONbB3YS Pa3IMUHBINA
IUIAKTUYECKUH MaTepual: METOAWYECKHE yKasaHus, paspaboraH-
HbIE Ha Kadeape, HarJIAaHble TOCOOHsI, MOIEIH, IeMOHCTPALlMOHHBIE
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CTEH[IBI TI0 Pa3IMYHBIM TeMaM Kypca. boIbInoe Koau4ecTBo JeMOH-
CTPAIlMOHHOTO MaTepuayia TO3BOJISIET CTYIEHTY BUAETh KOHEYHBIH
pe3yabTaT MPAKTUIECKON JIETETbHOCTH.

Oco0oe BHUMaHHE YAESETCS COBPEMEHHBIM METOJIaM BBITION-
HEHHUS 4YepTeXel, MOICIHPOBAHHIO TPEXMEPHOTO IPOCTPAHCTBA.
I'padmueckre pabOTHI CTYEHTHI BHIIIOIHSIOT B CHCTEME TPEXMEPHO-
ro monenupoBanus KOMIIAC-3D. Han zagarusmu oOydaromuecs
paboTaroT B KOMIIBIOTEPHOM 3alle 10J] PYKOBOACTBOM TIpenojaBaTe-
7. ¥ CaMOCTOSTENbHO 3aKaHYMBAIOT UX JIoMa. | 'eoMeTprueckoe Mo-
JeTMPOBaHNE HAa KOMIIBIOTEPE MO3BOJISICT PACIIUPHUTD 3HAHUS U JaeT
BO3MOXKHOCTH TIPOJIOJDKUTH TPOIECC MPUOOpeTeHHs TpaduuecKux
3HAaHWUU TIpU pa3paboTKe MMPOM3BOACTBEHHBIX YepPTEeXKEH Ha CTapIInX
Kypcax.

Takast opranuzanus y4eOHOTO MpoIecca aKTUBU3HPYET MBIC-
JUTENBHYIO IeATeTbHOCTh CTYAEHTAa, IIOMOTAeT IMOHATh, KaK IPOUC-
XOIUT TpaHchopMalus TPOCTPAHCTBEHHBIX PEATHHBIX OOBHEKTOB
B UX yCIOBHO-Tpaduueckne m300pakeHus!, U3 TPEXMEPHBIX B JIBY-
MepHble, 1 Hao0opoT. Takum ob6pa3om, dhopMupyercs TOHUMaHUE,
YTO YEPTEK — 3TO IKBUBAIIEHT MPOCTPAHCTBA. B pesynbrate mbic-
JUTENBHON NEeATEeTbHOCTH y CTYJEHTa CO3MAIOTCS MPOCTPAHCTBEH-
Hble 00pa3bl W TPOUCXOJUT OINEPUPOBAHHE WMHU [UIS PEIICHHS
MPaKTUYECKUX 3a/1a4.

Pa3BuTHe MpOCTPaHCTBEHHOT'O MEINUICHHS CTY/ACHTa HA IEPBOM
Kypce yHUBEpCUTETa UMEET 3HA4eHHe ISl ero NalbHeHIero ooyde-
HUS Ha CIIeUANIbHBIX Kadenpax. OnepupoBaHue MPOCTPAHCTBEHHBIMU
o0pazaMu, yMEHHE MOJIETUPOBaTh TEXHUYECKHE CHCTEMBI U IIPOIIEC-
CBI — OZTHO M3 TPeOOBAHMUH K MOJIOJBIM CHENUAIACTAM TEXHHUECKOTO
YHHUBEPCHUTETA B X MPAKTUIECKON WHKEHEPHOU eI TEIbHOCTH.
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KiroueBsie croBa: npodeccuoHanbHble KOMICTEHIMHA arpOuHKeHepa, rpadu-
YECKUE AUCLMIUIMHEI

Amnnoranusi. B cratbe 000CHOBBIBaeTCs BIHMSHHE TPadUISCKUX AUCHUIUIAH Ha
(hopMUpOBaHHE KOMIIETCHIMI arpoOHHKeHEPa.

PaccmartpuBast moAroTOBKY CHELMATIMCTOB CETOAHS, MOXKHO OT-
METHUTb, YTO Bce Oosiee BOCTPEOOBAaHHBIMH CTAHOBSITCS BBIITYCKHHKH,
CIIOCOOHBIE OBICTPO pearupoBaTh Ha HOBBIE COLMAIBHO-3KOHOMH-
gyeckue ycioBus. PaboronmaTenu Bce yalie 3aWHTEPECOBAHBI B CO-
TPYZHHUKAX, KOTOPbIE MOT'YT paboTaTh B IPyIIIE, MPOSBISATH HHULINA-
TUBY, a TaKKE YMEIOT CIIPABJIATHCS C BOSHUKAIOLMMHU Ha IIPOM3BOJ-
CTBE CHUTyauMsMU. Takoil IMOIXOX BBIIBUIAET CBOU TpeOOBAaHHUSA
1 K 00pa3oBaTeNbHOMY MPOLIECCY, B YACTHOCTU K COIEPKAHUIO IUC-
UUIUTMH. YuuThiBas, 4ro «HauepTarenbHas reoMeTpusi U MHXKEHEP-
Has rpadukay u3ydaercs CTyJeHTaMH C IIEPBOTo Kypca, He00X0IMMO
HE TOJIbKO M3JIOKEHHE TEOPETHYECKOr0 MaTepuana, HO U MpaKTH4e-
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CKO€ NPUMEHEHHE 3a7ay Ul AajJbHEeHIIero pa3BUTUSI KOMIIETEHLUI
00y4Jarommxcs, CIocOOHOCTH cHeluanucTa B OyayIieM perath OIl-
peneneHHbli kiace npodeccnoHanbHbIX 3a1a4 [1, 2]. Ceromus mpo-
UCXOOUT OBICTpasi CMEHA TEXHOIOTUH, HPUOPUTETOB U HAY4HO-
TEXHUYECKHX BO3MOXXHOCTEH. MBI CTpEMHUMCS K JOCTHKEHHUIO TaKO-
IO ypOBHS MPOU3BOACTBA, KOTOPBIHA Obl OTBEYaJl COBPEMEHHBIM IO-
TpeOHOCTSIM YenoBeKa U 00IIecTna.

B Hacrosmiee Bpemsi, Hapsoy ¢ akaJeMHUYECKOW CHCTEMOH Ipe-
MOJAaBaHUs, HCIIOIb3YIOTCSI METObI, TPEOYIOLUIME 3HAHUS KOMIIBIO-
TEpHBIX TEXHOJIOTMH Ha BBICOKOM YPOBHE. YK€ HEBO3MOXHO HpEa-
CTaBHUTH 0€3 ATOr0 CpeACTBa yIpasieHus rpaduueckoil HHpopMary-
eil o0yuyeHue cTaHzapTaM, MHXEHEPHOH M KOMITBIOTEPHOH rpaduke,
pa3BUTHE NPOCTPAHCTBEHHOI'O MBIIUIEHUS, nocTpoeHue 3D-mone-
nei. HeoOxoammo oTMeTHTb, YTO IPUMEHEHNE KOMITbIOTEPHBIX TeX-
HOJIOTMH MO3BOJISIET PEaJu30BaTh OCTABJICHHBIE 3aJa4 B OoJee Ko-
potkuii nepuon. Koneuno, tpedyercst Gosblie BpeMEHH Ha IpolLece
00y4eHHUs] 1 HeoOXOAMMO COOTBETCTBYIOIIEE TEXHHYECKOe odecrie-
YeHUe, HO AKTUBHOE Pa3BUTHE HAYKH M TEXHUKHU ONperessieT HeoO-
XOUMOCTh BBIIIYCKa CIIELUAIMCTOB, KOTOPbIE MOIJIM OBl OBICTPO
aJalTUPOBATECSI K COBPEMEHHBIM IPOM3BOACTBEHHO-TEXHHUYECKUM
YCIIOBUSIM.

«HauepraTenbHas reomMerpus U MHXeHepHas rpaduxa» — auc-
LUIUTMHA, KOTOpas OTHOCUTCS K oOmenpodeccuoHanbHbIM, U 00y-
YaoLIMecs] JOJDKHBI C MEPBOrO Kypca BIMTHCS B CPELy CBOEH Mpo-
(deccuonanbHOU neaTensHOCTH. sl 3TOro He0oOXOAMMO HE TOJBKO
JenaTh AKLUEHT Ha aKaJeMHMYeCKUX 3HAHMAX, HO M HCIOIb30BATh
KOHKpETHbIE MPHUMEpPBI, KOTOpble Obl MOIJIM AaTh HAlpaBICHHOCTh
[P U3YYEHHUHU APYIHX CIEHUAIBHBIX TUCLMIUIMH Ha CTapIIuX Kyp-
cax, Takux kak «Teopus MeXaHHW3MOB M MalMH», «/lerann mammH
1 OCHOBBI KOHCTPYHMPOBaHUs», «OCHOBBI POCKTUPOBAHUS CEIHCKO-
XO3SHCTBEHHOM TEXHUKW», a TAaKKE NPHU BBIIOIHEHUH KypCOBOTO
W AUIUIOMHOTO IIPOEKTOB.

[Tocnie n3y4yeHus: HauepPTATENbHON T€OMETPUH CTYICHT JOJDKEH
YMETh pa3pabaThiBaTh Pa3IMYHBIC YEPTEKU C UCIIOIb30BAHUEM HH-
(opMaLMOHHBIX TeXHONOTUH. TyT MOSBIIAIOTCA TPYAHOCTH, KOTOPbHIE
CBSI3aHBI C Pa3HBIM YPOBHEM ITOArOTOBKHM YYalIMXCs, HEXBATKOM 4a-
coB aisi Ooyee MOJHOrO M3ydeHHs nucuuiuimHel. Ho mpencraButh
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CEeroJHsI MOATrOTOBKY CHELUAINCTa arpOIPOMBIIUIEHHOI'O KOMIUIEKCa
(AIIK) Oe3 BageHUs: MOIIHBIM HHCTPYMEHTOM peau3alliil METO/I0B
reOMETpUU U TpaduKu, a TaKKe MOAEIMPOBAHUS KOHCTPYKLMH
MPAaKTUYECKH HEBO3MOXHO. Ilocie okOHUaHUsI YHUBEpCUTETa HaIIH
BBIITYCKHUKH JIOJKHBI CBOOOAHO paboTaTh B rpa)MuecKuX cUcTeMax
1 CO3aBaTh YEPTEKHO-KOHCTPYKTOPCKYIO JOKYMEHTALUIO.

OOy4asicb B yHHUBEPCHUTETE, CTYIEHTHl H3y4aroT rpaduueckue
cucteMbl AutoCAD nimn KOMITAC B 3aBHCHMOCTH OT CIIEHAILHO-
CTH | JanbHenIIen nmpodeccuoHanbHO HanpaBiaeHHocTH. Hago cka-
3aTh, YTO CaMbIM 3(Q(EKTUBHBIM OKa3bIBAETCS COYETAHHE PYYHOMH
rpaduKy 1 BBIIOJIHEHHE YepTexKel Ha KommbloTepax. Pabora B rpa-
(uvecKNX pelakTopax BbI3bIBAET OOJBILONW MHTEpEC Aake y ciladbIx
cryzneHToB. IlomydeHHbIe HABBIKH MIPUTOAATCS UM IIPH AajbHEHIEM
00y4eHMHM Ha CTapLIMX Kypcax M 00Jerdar BBIIOJHEHHE MHOTIHX
rpauuecKux 3aaad.

Bce Bpemst uayT cnopbl O TOM, CTOMT JIM BBIIOIHATH Ipaduye-
CKHe paboThl MOJHOCTBHIO C MOMOIIBI0 HH(POPMALIMOHHBIX TEXHOJIO-
T'Ui WK Bee ke He0OXO0AUMO OCTAaBUTh YacTh PabOT B KIACCHUECKHX
¢dopmarax. Koneuno, BTopoe HE0OX0IMMO, TaK Kak OyqylIMi HHXKe-
HEp, TEXHWYECKH TIPaMOTHBIA CIEUAIUCT, IODKEH 00s3aTeNbHO
BJIaJIeTh YEPTEKHBIM MHCTpyMeHTOM. [lomanas B cBoro mpodeccuo-
HanpHyto cpeny, crnenuanuct AIIK odenp wacrto crankuBaercs
C HEOOXOIMMOCTBIO BBINIOJIHUTH YEPTEXK HA MECTE IOJOMKH Cellb-
CKOXO3HCTBEHHOH TEXHHKH, YTOOBI OBICTpee OCYyLIECTBUTH €€ pe-
MOHT. Y MEHHE 3TO JIeJIaTh JOCTUIAETCs PAa3BUTHUEM ITO3HABATENBHBIX
MPOLIECCOB, BOCHPHUATHS U MBILUIEHHS IPA 3CKU3UPOBAHHH.

I'paduueckas nesaTensHOCTh BAMSET Ha MO3HAaBaTENbHBIE IPO-
Lecchbl, BocmpusTHe W MblnuieHne. «HaueprarenbHas reomerpus
W MHXKEHepHas rpaduka», Kak HUKakas Apyras AUCLMILIIMHA, CIIO-
cOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHOI'O MBIIIJICHUS, YTO HAIPS-
MYIO CBSI3aHO C HHTEJUIEKTOM YEJIOBEKa.

Heo6xonuMo yuuThIBaTh, 4TO celdyac OOJBIIOE KOJIUYECTBO
BpPEMEHHM OTBOAMTCS IUISI CAMOCTOSATENHHON paboThl CTYIEHTOB, MO-
3TOMY OY€Hb BaXKHO CO3/1aTh MHTEPEC U MUKPOKJIUMAT U1 U3yUEeHUs
W CTUMYJIMPOBAaHMs MOJIyYeHHs HOBBIX 3HaHuUi. {751 aToro paspabdo-
TaHBbI CIIELHUAJIbHbIE TOCOOUS, KOTOPBIE HMEIOTCS B CBOOOIHOM J10C-
Tylle, KaKk B OMOIMOTEKe, TaK U Ha DJEKTPOHHBIX HOCHUTENSX. Bax-

68



HelmmM ycioBueM 3 QekTUBHOCTH 00yUeHHS CTAHOBHUTCS HAIIMYHE
OIlepaTHBHON OOPAaTHOM CBS3M, KOTOpAs MO3BOJISET OIEHUTD YCIell-
HOCTh OCBOEHHUSA TOW Wi WHOH Tembl. Crienmduueckoil ocoOeHHO-
CTBHIO M3y4eHHS TPAPUUECKUX NUCIUILUINH MOXXHO CUUTATH WHIWBH-
Iyanu3anuio o0ydeHHs U KOHTPOJIb IpenogaBaTelieM padoThl Kak-
JIOTO CTYZIeHTA.

Takum o00pa3oM, COBpEMEHHBI 00pa30BaTENBHBIA IPOIIECC
JOJDKEH He TIPOCTO OBITh HAlpaBIIEHHBIM Ha ()OPMHUPOBAHHE y CTY-
JIEHTOB TpadUIecKOil TPAaMOTHOCTH Ha OCHOBE KOMITBIOTEPHBIX TEX-
HOJIOTHH, HO ¥ pa3BUBaTh YMEHHE CAMOCTOSTEIFHO HAXOAUTh U TIe-
pepabarpiBaTh WH(GOPMAIUIO, & TAK)KE COBEPIICHCTBOBATH WH]IUBU-
IyanbHbIE CIIOCOOHOCTH, TIOBHIIIATH MHTEPEC K MPEIMETy U K OyIy-
el mpodeccum.

BeImyckHUKN TOIDKHBI 00JIafaTh TEXHUYECKOW T'PaMOTHOCTHIO,
TBOPYECKMM TIOAXOJOM K BBINONHAEMOW paboTe, Pa3BUTHIM TIPO-
CTPaHCTBEHHBIM MEIIUIEHUEM, YMEHHEM OPHEHTHPOBATHCS B KOHCT-
PYKTOPCKOW M TEXHOJOTUYECKOW JTOKYMEHTAIlUH, a TaKKe YMETh HC-
MOJTK30BaTh BO3BMOXKHOCTH KOMITBIOTEPHBIX TEXHOJOTHH, OBITH TOTO-
BBIMH K TTOCTOSIHHOMY CaMO0Opa30BaHUIO, YTO HEBO3MOXHO CHOPMH-
poBaTh 0e3 Ka4eCTBEHHO HOBOTO MOJXO0/1a K MPETOAaBaHHUI0 ITUCIIUTI-
nuHbl «HaueprarensHas reoMeTpus U MHKEeHepHas Tpadukay.
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HCITOJIb3OBAHUE BUBJIMOTEK

CUCTEMbI KOMITAC-TPA®UK

IIPU CO3JAHUU YUEBHBIX PABOYNX YEPTEXKEN
JETAJIEM MAIIIMH TUIA «KPBIIIIKA»

A.A. T"apabaxxuy, KaH]l. TEXH. HAYK, TOLIEHT,
J.H. BopoBckuii, KaHA. TEXH. HAYK, CT. IPENOJABATEIb

benopycckuii 2ocyoapcmeenmvlii mexHOI0SUYECKULL YHUBEPCUmen,
2. Munck, Pecnybnuxa benapyce

J.B. KilokoB, KaH[I. TEXH. HAYK, TOLIEHT

benopyccruii nayuonanvhbill mexuuieckutl yHugepcumen,
2. Munck, Pecnybnuxa benapyce

E.A. 3unoBuY, CTyIEHT

benopycckuii 2ocyoapcmeenmvlii mexHOI0SUMECKULL YHUBEPCUMen,
2. Munck, Pecnybnuxa benapyco

Knrouessie cnoBa: KOMITAC-T'paduk, pabounii 4epTex KpBIILIKH, TPUKIA/I-
Hast 6ubnuoreka KOMITAC, koHCTpyKkTOpCcKasi Oubimnoreka, 6ubnuoreka «CraH-
JIAPTHBIE U3TICITHS

Annorauus. [lpuBeneH aHaauTHUecKuii 0030p OCHOBHBIX OMOIMOTEK MaIlld-
HoctpoutenbHoro npodus cucrembl KOMITAC-T'paduk, ucnons3yeMbIx mpu co3-
JTaHUHU y4eOHbIX pabounx yeprexeit neraneid MauH tuna «Kpblikay.

B Hacrosiiee Bpemst Ha kadenpe uHxeHepHol rpaduku beno-
PYCCKOIO TOCYAApCTBEHHOI'O TEXHOJIOTHYECKOI'0 YHHUBEPCHUTETA
u Kadeape MHXEHEPHOH rpaduki MalIMHOCTPOUTENBHOTO MPOQHIIs
Benopycckoro HalMOHaJILHOIO TEXHUYECKOI0 YHUBEPCUTETA B pam-
Kax aucuuiuimHbl «VMHXeHepHas W MalMHHas rpaduka» Ha 3Tare
OCBOEHHS CTyIEHTaMH KOMIIBIOTEPHOM rpaduku OJHOH M3 BasKHEH-
LIMX TeM cUMTaeTcs paspaboTka padodero ueprexa aeTajgeld MalluH
tuna «Kpplka» mo HarasaHoMy uzobpaxkenuro. Ilpu sTom Hanbo-
Jiee 11e1ecoo0pa3HbIM B y4eOHOM IIPOLEcCce CTAHOBUTCS HCIOJB30-
Banue cucreMbl KOMITAC-I'paduk, Tak KaKk 1Mo CpaBHEHHIO C ApY-
IMMHA CHUCTEMaMH aBTOMAaTU3MPOBAaHHOTO MPOEKTUPOBAHMs (HAlpH-
Mmep, AutoCAD) oHa npocTa B OCBOEHHH M 00JIaJaeT Clequaau3upo-

70



BaHHBIMH OMOJIMOTEKAMH MAIIMHOCTPOUTEIBHOTO MPOQUIIs, CyLIe-
CTBEHHO 00JIEryaromMMu MPOEKTUPOBaHNE pabouuX YepTexe aera-
neit mammH Tuma «Kpeikay. bonee monpooro 00 a3 dexrnBHOCTH
ucnonb3oBanus B yueOHoMm mporuecce cucreM KOMIIAC-I'padpuk
n AutoCAD wu3noxeHo B paborax aBTopos [1, 2].

Haunbonbmmii npakTH4ecKuii MHTEpEC NPU BBIIOJIHEHUH pabo-
yux depTexed neranedl mMammH trna «Kpblika» npeacTaBiser pa-
LUOHAIBHOE HCIIONB30BAHNE CIEAYIOIMX OHONMOTEK MAalIMHO-
crpoutenbHoro npoduiis cucreMsl KOMITAC-Ipaduxk:

1) npuxmagras 6udmuoreka KOMITAC;

2) KOHCTPYKTOpPCKasi OMOIMOTEKa;

3) 6ubmmoreka «CTaHIapTHBIC H3ACITHS.

Bce Boiuenepeuncnennsie 6ubmuorexn cucremsl KOMITIAC-
I'padux npegHasHadeHsl 151 BCTABKU B YEPTEX I'OTOBBIX (pparMeH-
TOB Pa3IMYHBIX KOHCTPYKTHBHBIX JIEMEHTOB TOT'O WJIM MHOTO (DYHK-
LIMOHAJILHOT'O Ha3HaueHus [3].

Ipuxknagnas oudauoreka KOMITAC
Jns obnerdenust mpouecca pa3paboTku pabodux uepTexen ae-
tajgell mammH TtHna «Kpbllmka» W3 OpUKIagHOH OMOIMOTEeKH
KOMIIAC MOXHO BCTaBIIAATH B YEPTEXK CIEAYIOIIHE KOHCTPYKTUB-
HBIE DJIEMEHTBI:
1. U3 nanku «I nadkue omeepcmusny:
— omeepcmue no0 NOMAUHYIO 20I06KY;
— omeepcmue no0 YUNUHOPULECKYIO 207I06KY;
— CK803HOe omeepcmue;
— CK803HOe omgepcmue ¢ PAcKou.
2. U3 nanku «Pe3b006ble omeepcmusny:
— GHYympeHHss pe3voa;
— HapyocHas pe3voa;
— CK803HOe omeepcmue;
— CK803HOe omgepcmue ¢ PAcKou.
PepaktupoBanue J1000ro KOHCTPYKTUBHOTO 3JI€MEHTa, BCTaB-
nenHoro B ueptexx KOMITAC-I'paduk u3 npukinagHoil OnOiuoTekn
KOMIIAC, MOXHO OCYIIECTBIISITh CPEACTBAMU 3TOH XKe ONOIMOTEKH.
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KouncrpykTopckas 0udmorexa

Jlnst obnerdenus mporecca pa3paboTKu pabodymx yepTexen Jie-
Tayed MammH TUna «Kpblika» U3 KOHCTPYKTOPCKOW OMOIHOTEKH
MOXKHO BCTaBJIATh B 4epTeX W3 mnanku «Kowcmpykmuenwvie ne-
MeHmbLy:

— Kauasku 015 8b1X00a ULIUG08abHO20 Kpyea (ceMb BUIOB);

— mecma noo bonm (4eThIpe BUA);

— mecma noo éunm (CEMb BUJIOB);

— npomoyku (IIECTh BUJIOB).

PenaktupoBanue 1r000ro KOHCTPYKTHBHOTO 3JEMEHTA, BCTaB-
nenHoro B uyeprexx KOMIIAC-I'paduk n3 KOHCTPYKTOPCKOH OmO-
JMOTEKH, MO)KHO OCYILECTBJIATH CPEACTBAMH ITOH Ke ONOIHMOTEKH.

Bubuanorexka «CTanaaprHbie H31eTHsD)

CTpyKTypHBIE OCOOEHHOCTH W OCHOBHO€ (YHKIIMOHAIHHOE
npenHa3zHadeHne Oubnmorexkn «CTaHIapTHBIE U3JENUs» MOIPOOHO
M3IIOKeHbI B paborax aBTOpoB [4, 5].

s obnerdenus mporecca pa3padOTK paboYnX YepTexen Je-
Taneid mammH Thna «Kpeimka» u3 oubmuorekn «CTaHIapTHBIE W3-
JIENUsD MOXKHO BCTaBJIATh B YEPTEK CIEAYIOUIHE KOHCTPYKTHBHBIC
JJIEMEHTHI:

I. Ha Bxnagke «Koncmpykmuenuie 3nemenmoly:

1. U3 nanku «Kanagxu:

— Kanasku 0as evixoda Oonoskos [ OCT 14775-81 (nBa
BHJIA);

— KaHaexu 075 8bixooa winugosanvnozo kpyea I OCT 8820-
69 (nBeHaIIATh BUJIOB);

— kanasku o mandicem I OCT 14896-84 (neBSTh BUAOB);

— kanasku on mandicem I'OCT 6678-72 (nBa Buna);

— kanasku o mandicem I'OCT 8752-79 (nBa Buna);

— Kauasku HecmarHoapmHule (IIECTh BUIOB);

— KaHaexu noo npysicunnvle ynopusie konvya I'OCT 13940-
13943 (nBa BHza);

— Kkawnasku nod pesunoguvle korvya I OCT 9833-73 (mectsb
BHJIOB);

—  KAHasKu noo caibHuKosvle Koavya (OIUH BHI);

— npomoyku nod sanopHule koavya MH 470-61 (nBa Buna).
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2. U3 nanku «Omeepcmusy:
— omeepcmus Konudeckue (YeTblpHaAIATh BUAOB);
— omeepcmus yuaunopuyeckue (IECThIECAT BUIOB).

3. U3 nanku «IIpomouku 0ns evixoda pe3vouty.

— npomoyku 018 KOHU4ecKou OnUMO80U pe3bbbl ¢ Yeiom
npoguns 60° (nBa BUIA);

— npomoyku 015l Mempu4eckou pe3vool (4EThIpe BIIA);

— npomoyku 0 mpaneyeuoaivbHol pe3vowsl (1Ba BUIA);

— npomoyku 01151 MpyOHOU KOHU4eCKOU pe3bObl (IBa BUIA);

— npomoyku 0as MpyoOHOU YUIUHOPUYECKOU pe3bObl (IBa
BHJIA).

II. Ha Bxnanke «Kpenescrvle coeounenusn:

1. U3 nanku «bonmoeoe coedunenue c omeepcmuem» — 60.-
moeoe coeouHeHUe ¢ OMEePCMUeM.

2. U3 nanku «Bunmogoe coedunenue c omeepcmuem» — GuH-
mogoe coeouHeHUe ¢ OMEEePCMUEM.

3. U3 nanku «lIllnuneunoe coedumnenue c omeepcmuem» —
winunedHoe coeOuHenue ¢ OmeepCcmuem.

PenaktupoBanue 11000ro KOHCTPYKTHBHOTO 3JIEMEHTA, BCTaB-
nenHoro B yeptexx KOMIIAC-I'padux u3 oubnmorekn «Cranmaprt-
HBIE W3IENUs», MOXHO OCYIIECTBIISITH CPEACTBAMH ITOW Xe OuO-
JIMOTEKH.

Kaxk noka3ana mpaktuka, ncrnonszoBanue cucteMsl KOMITAC-
I'padux ¥ mpuBeneHHBIX BbIMIE OMOJINOTEK MAIIMHOCTPOUTEIBHOTO
npoduis B y4eOHOM IpoLiecce MO3BOJSET COKPAaTUTh 00Iee Bpems
MPOEKTHPOBaHMs pabounx uepTexel neraneid MamuH Tuna «Kppimr-
Ka» MUHUMYM B 1,5-2 pa3za.

Crnucok JiMTepaTypbl

1.  OmeiT NpUMEHEHUS CHCTEM  aBTOMATH3UPOBAHHOTO  IIPOCKTUPOBAHUS
KOMITAC-3D u AutoCAD B yue6HOM mporecce rpadhUuecKoil MOArOTOBKH
Oynmymmx umkeHepoB / A. A. I'apabaxuy, /1. B. Kinokos, [I. H. BopoBckuid,
E. A. JleoHoB // IHHOBaIlHOHHbBIC TEXHOJOTHHA B WHXKCHEPHOU rpaduke: mpo-
ONeMbl U MIEPCTIEKTUBHI : €O. Tp. MexkayHap. Hayd.-TpakT. KoHd., 19 ampens
2019 r., bpecr, Pecnyonuka benapycs, HoBocubupck, Poccuiickas denepa-
uust / M-Bo Hayku u BbIciiero oopasoBanus Poccuiickoit @enepanun, HoBo-
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cub. TOC. apXUTEKTYp.-cTpouT. YH-T (Cubctpun), M-Bo 0Opa3oBanus Pecy6-
nuku benapycs, bpecr. roc. TexH. yH-T ; oTB. ped. K. A. Bonsxun. — HoBocu-
6upck : HTACY (Cubcerpun), 2019. — C. 69-74.

06 >} dexTHBHOCTH HCTIONB30BaHMS B yueOHOM mporecce sl rpaduueckoit
noarotoBku Oyaymwx utkeHepoB cucreM KOMITAC-3D u AUTOCAD /
A. A. T'apabaxuy, /. B. Kiokos, /1. H. Boposckuii, E. A. Jleonos // ABTOoMO-
Ouie- ¥ TPAKTOPOCTPOSHHUE : MaTepuaibl MexayHap. Hayd.-PakT. KoH]., 24—
27 mast 2019 1., Munck : B 2 1. / Benmopyc. Ham. TexH. yH-T ; OTB. pe.
J1. B. Kanckwuit. — Munck : BHTY, 2019. — T. 2. — C. 348-351.

Ipumenenne 6udmrorek cucreMmbl KOMITAC-T'PA®UK npu coznannu yueod-
HBIX paboumx dYepTexkedl nmeranmeit mammH Tuma «Bam» / A. A. Tapabaxiuy,
. B. Knokos, E. A. Jleonos, O. A. I'petkuii / THHOBalIMOHHBIE TEXHOIOTUH
B MH)KEHEPHOH Trpaduke: MpoOIeMbl U MEPCIEKTUBHI : ¢0. Tp. MexayHap. Ha-
y4.-npakt. koHd., 24 ampens 2020 r., bpecr, Pecnyonika Benapycs, HoBocu-
oupck, Poccuiickas @eneparms / M-Bo obpa3zoBanus Pecriyonuku Benapycs,
Bpecr. roc. TexH. yH-T, M-Bo Hayku W BbIciIero obpasoBanus Poccuiickoit
®deneparyn, HoBocH6. roc. apxutektyp.-ctpout. yH-T (CHOCTPHH) ; OTB. pen.
0. A. Akynosa. — bpecr : BpI'TV, 2020. — C. 83-86.

lapabaxuy, A. A. Ilpumenenue Oubnmorexk cuctembl KOMITAC-I'PADUK
IOpH  CO3JAaHMH Y4eOHOM YePTEKHO-KOHCTPYKTOPCKOH JOKyMEHTarmu /
A. A. T'apabaxuy, JI. B. Kitokos, A. 0. JlenikeBuu // VIHHOBallMOHHBIE TEX-
HOJIOTHH B WHXXEHEPHOW rpaduke: mpoOieMbl U HEePCIeKTUBEI : ¢0. Tp. Mex-
IyHap. Hayd.-mpakt. koH., 20 anpenst 2018 r., bpecr, Pecnyonuka benapycs,
HoBocubupck, Poccuiickas @enepanust / M-Bo obpaszoBanus Pecnyonuku be-
napyce, bpect. roc. TexH. yH-T, M-BO Hayku W BbIciiero oopasoBanusi Poc-
cuiickoit deneparmu, HoBocuO. roc. apXUTeKTyp.-cTpout. yH-T (CHOCTpUH) ;
otB. pen. O. A. Akynosa. — bpecr : BpI'TY, 2018. — C. 84-88.
HUcnons3oBanne cucrembl KOMITAC-3D mpu co3gaHuu y4eOHOM 4epTexHO-
KOHCTpYKTOpCKO mokymentanuu / A. A. T'apabaxuy, /1. B. Kiokos, /1. H. bo-
posckuii, E. A. JleonoB // ABToMOOMIe- U TPAKTOPOCTPOCHUE : MaTEPUAIIBI
MesxayHap. Hayd.-mpakT. KoH}., 14-18 mas 2018 r., Munck : B 2 T. / Beno-
pyc. Hall. TexH. yH-T ; oTB. pen. J. B. Kanckuii. — Munck : BHTY, 2018. —
T.2.-C. 217-220.
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V]IK 004.92(076.5)

COBEPHIEHCTBOBAHUWE OBPA3OBATEJIBHbBIX
TEXHOJIOT U B U3YUEHUU TPEXMEPHOI'O
MOJEJMPOBAHUA CPEACTBAMU AUTOCAD

C.B. I'mib, KaHJ. TEXH. HAYK, JOLUEHT

benopyccruii cocyoapcmeennwiii ynugepcumem
uHGoOpMamuKy u paouos1eKmpOoHUKU,
2. Munck, Pecnybnuxa benapyco

A.1O. JlemikeBuY, KaHJ. TEXH. HAYK, JOLEHT

benopycckuii nayuonanvHuiti mexuuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

KitroueBble croBa: NPakTHKYM, KOMIUIEKC Ja0OpaTOPHBIX paboT, aBTOMaTH3H-
poBanHas cucteMa AutoCAD, MeTox TpeXMepHOro MOACTUPOBaHHs, 00Kt parro-
HaJbHBIA METOANYECKUN OJXO0.

AnHoTtanus. Pazpaborana BTopas 4acTh HPaKTHKyMa C HOBBIM KOMILIEKCOM
11a00paTOPHBIX pabOT ISk U3Y4EHHSI METO/IOB TPEXMEPHOTO MOACIUPOBAHMS Cpell-
crBamu AutoCAD. DT0 m03BOJIUT COBEPIICHCTBOBAT YueOHbIH mporiecc U chopmu-
POBATh SIMHBIH METOAMYECKHIT TOXO/ K U3JIOKEHUIO MaTepuanoB pasiena «Kom-
NbIOTEepHast rpadMkay ISt CTYACHTOB KOHCTPYKTOPCKHX CIICUAIbHOCTEH.

Ha xadenpe wnHxeHepHOH rpadukd MamMHOCTPOUTEIBHOIO
npoduns benopycckoro HalMOHANBHOIO TEXHUYECKOTO YHHBEPCH-
tera (BHTY) pa3paborana u moAarotrojieHa K reyaTd BTOpas 4acTb
MPAKTUKyMa Ul U3YYEHHUS TPEXMEPHOTO0 KOMIIBIOTEPHOTO MOAEIH-
poBanwmst cpenctBamu AutoCAD. AHanmoros u3gaHus Takoro oobeMa
Ha kadenpe He Obuto. IlepBas yacTb HpakTUKyMa, Hare4aTaHHAs
B 2020 T. 1 cocTosmas U3 mecTy J1a00paTOPHBIX padoT, co3maHa AJs
W3YYEHHS OCHOB 3TOH CHCTEMbI aBTOMAaTHU3WPOBAHHOTO IPOEKTHPO-
BaHUsI, U TO3BOJISIET COPMHUPOBATH Y CTYACHTOB B Ipolecce odyue-
HUS HEOOXOIWMBIEe MpaKTUYecKue HaBbiku paboTel [1]. JBe wactn
MPAKTUKyMa JIOTHYECKU B3aMMOCBSI3aHbI: €CJIM B I1€PBOM 4acTH BHU-
MaHHME HalpaBJeHO HAa HM3Y4YE€HHE BO3MOXKHOCTEH CaMOW CHUCTEMBI,
a TaKKe OCHOBHBIX KOMaH[ pasnenoB «PucoBanue» u «Pemaxrupo-
BaHHE», MO3BOJIAIOLINX BBIOIHATH IBYMEPHBIE IUIOCKHE YEPTEXH,
TO MPUOPUTETHBIMHU 3aJlayaMH BTOPOW YacTH CTaHOBSITCS OCBOCHHUE
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JIOTUYECKUX TIPUHIUIIOB W TEXHUKHA PabOTBl B TPEXMEPHOM TIPO-
CTPAHCTBE, M3YYE€HHE HOBBIX BO3MOXXHOCTEW TBEPOTEITHHOIO MOJIe-
JUPOBAHUS W CHHTE3a, JIOKAIIUX B OCHOBE BCEX T'€OMETPHYECKHX
00beMHBIX nocTpoeHui cucremsl AutoCAD.

HeoOxomuMocTh B CO3IaHHUU MTOJAOOHOTO METOAUYECKOrO I10CO-
Oust cTajga 0coOEHHO OIIyTHMa TPH M3MEHEHHWH CTaHIapTOB CIICIIH-
AIIBHOCTEH U, COOTBETCTBEHHO, TPOrpaMM OOYUEHUS TIPH ITepexoie Ha
JBYXYPOBHEBYIO CUCTeMy 00pa3oBaHHUsI B By3e. Pacimpsisi BO3SMOXKHO-
CTH B U3YYE€HHH HOBBIX CITOCOOOB M CPEICTB TPEXMEPHOTO MOCITHPO-
BaHMUS, MbI COBEpPIIIEHCTBYEeM 00pa30BaTellbHbIE TEXHOJIOTHH y4eOHOTO
Mporiecca, MaKCHMAIIBHO TIPHONIKAs €ro K TpeOOBaHUSM TPOHU3BO/I-
CTBa, peajn3yeM COBPEMEHHbIC HalpaBJeHUS B 0Opa3oBaHWUM, TIOBHI-
IaeM ypoBEHb 3aWHTEPECOBAHHOCTH CTYICHTOB W OCO3HAHHS HEOO-
XOAMMOCTH B TIONyYEHUU ITUX 3HAHUHN M YMEHHH, CIIOCOOCTBYEM pas-
BUTHIO Y HHUX TPOCTPAHCTBEHHOTO IPEICTABICHUS H WHKEHEPHOTO
MBIIUTEHHS], CIIeN(PUUECcKO U HEOOXOMUMOH COCTaBISIONIEH B MX
JanmpHenIeM oOy4eHHH Ha CIIeUAN3UPOBAHHBIX Kadenpax u B Oy-
Oylie HHXEHEPHOU AEeATENbHOCTHU.

OOmmii NPUHIUIT €MHCTBA METOIUYECKOTO TOJX0/Aa K HM3JI0-
KEHHUIO 00€MX YacTel MpaKTUKyMma MPOSIBIAETCS B CTPYKType KaxK-
noi abopaTopHOi pabOThI: Ha3BaHUE, 33/1a4, OCHOBHBIE TEOPETH-
YEeCKHeE MOJIOKEHUS C HATIISIHBIMHU TIpUMepaMu [2], moIIaroBele yka-
3aHUA 10 BHITIOHEHUIO J1a00paTOpHOH pabOThI C YTOUHSIIOMIUMH T10-
CTPOEHUS TMO3TAITHBIMA PUCYHKaMH, 0Opasel] BHITIOIHEHHOTrO 3aja-
HUs, KOHTPOJIGHBIE BOIMPOCHI JUIS BBISIBICHUS CTENEHU YCBOCHUS
M3Y4EeHHOro MaTtepuana. BTopas 4acTp HmpaKTHKyMmMa COCTaBJIEHa U3
JIEBSITH B3aUMOCBSI3aHHBIX JJa0OpPaTOPHBIX PadoT.

[lepBrie nBe TabopaTopHBIE PabOTHI BTOPOH YacTH MPaKTUKyMa
«BBenenue B TpexmepHoe mogenupoBanue» U «Komanas! “Tlonmnu-
aus”, “Tlomureno”, “O0aacTh”» MO3BOISIOT O3HAKOMHUTLCS C IOJIb-
30BaTENLCKUM MHTEpdeiicoM padodero npocrpancTBa «3D-monenn-
poBanue AutoCAD», ocBOMTh BapuaHThl BBOJA KOMAaHH, U3YYUTb
pasiaudHbIe CIIOCOOBI U hopMaThl BBOJA TOYEK B CHCTEME TpexMep-
HOTO TIPOCTPaHCTBAa, COPMHUPOBATH HABBIKM PabOTHI C CHCTEMaMH
KOOPAWHAT U BHJIOBBIMHU DKPaHAMHU.
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JlaGoparopHast pabora Ne 3 «TBepaoTenbHbIE MOAEIH I'€OMET-
PHYECKHX TEJI» CTaBHUT LieJb OCBOMTH BapUaHThl KOMaHA 1O (Gopmu-
POBaHUIO TEOMETPUUECKUX TeJ (Mapajulesenunena, NupaMuibl, Kiu-
Ha, OUJIMHIPA, KOHYCA, [Iapa ¥ BCEX BapUaHTOB TOpPA), U3YUUTh pas-
JIMYHBIE IPUEMBI UX CO3IaHMS ¥ BO3MOXXHOCTU (DOPMHUPOBAHHUS KOM-
OMHUPOBAHHBIX T€OMETPUUYECKUX TNl W3 0a30BBIX 3JIEMEHTAPHBIX
COCTaBIISIIOIIMX KOMAaHAAMH JIOTUYECKOTO PENaKTHPOBAHUS (BBIUM-
TaHHe, IepeceyeHue, OObEAMHEHHE), O3HAKOMUTHCA C PESKUMaMH
MPOCMOTpPa TPEXMEPHBIX OOBEKTOB U MPUMEHSITH UX Ha MPAKTUKE.

Jlaboparopnast padota Ne 4 «MonenupoBaHue C IIOMOILBIO TE»
HanpaBlieHa Ha W3YyYEHUE NPUHLMUIINAIBHBIX 0COOEHHOCTEH paboThI
KOMaHJ Ul CO3[JaHHs CJIOKHBIX KOMOMHHPOBAaHHBIX Tel, a TaKXkKe
PEXUMOB OTOOpaXKeHUsI TPEXMEpHBIX 00bekToB. [l cozmaHus
CIIOXHBIX M YHHMKAJBHBIX IIOBEPXHOCTEH C KOMOMHHPOBAaHHOM
BHEIIHEW W BHYyTpeHHEN (POopMoii, HanraueM pa3HOOOpa3HbIX JTMHUAN
MEPECeUCeHUsl CIY)KUT METOJ MOJIEIUPOBaHMA C momoulpio Ten. Ha
0oJee BHICOKOM YPOBHE OCYIIECTBIISIETCS 3HAKOMCTBO C METOIMKON
BBIIABJIMBAaHMUs M BPAIICHHUS B IPOLIECCE CO3JAHUS ABYX IeTajei:
IUIOCKOTO (DUIYpPHOIO KOHTYpa C OTBEPCTUSAMH W JE€Talu THIa
«Kpplmka» ¢ MWIMHAPUYECKOH MOBEpXHOCThIO. Ha 3akmounrens-
HOM 3Tale paccmaTpuBaercs padora komanasl «Pa3pes3» B mporecce
BBITIOJIHEHUSI TPOCTHIX PAa3pe30B 3TUX AETalled CEKYLUIMMHU IIOCKO-
CTSIMU YPOBHSI.

B naboparophoii padore Ne 5 «DopmupoBaHue U peaakTupoBa-
HUE KOMOMHHPOBAHHOTO I'€OMETPUYECKOro Teja» OTpadaThIBAOTCS
o0mue MeToApl PEOAKTHPOBAHHUS TPEXMEPHBIX OOBEKTOB: IOBOPOT
BOKPYT OCH, 3€pKaJIbHOE OTPa’k€HHE OTHOCHTENIBHO MJIOCKOCTH, pPa3-
MHOXEHHE TPEXMEPHBIM MAacCHBOM, OOpe3Ka U yIUIMHEHHE, CHITUE
(bacok u comnpspkeHue pedep.

JlaGoparopnast pabora Ne 6 «Co3gaHre HMPOEKLUOHHOI'O KOM-
IUIEKCHOTO YepTeXka Ha OCHOBAaHMM TPEXMEPHOW MO KOMOWHU-
POBAaHHOI'O Tejla B ABTOMATU3UPOBAHHOM PEXHME» BBIIIOIHSIETCS 1O
MOJIETIH, IOCTPOEHHOM B 1abopaTopHoil pabote Ne 5, ¢ mobaBieHEM
3JIEMEHTOB, CO3JaHHE KOTOPHIX TPeOyeT MepeyCTaHOBKH IOJb30Ba-
tenbekor cuctembl koopauHat (IICK). OcHOBHBIME 3ajadamMul CTa-
HOBSITCSI OCBOCHHME PACIIMPEHHBIX METOAOB PENAKTUPOBAHMS TPEX-
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MepHBIX 00beKTOB, BBeneHne U ycraHoBka [ICK mo mnockocTtu rpa-
HU TPEXMEpHOro oOBbEKTa M BapUaHTOB €€ 3aJaHHsl, CO3JaHUE CBS-
3aHHBIX U COTJIACOBAHHBIX MEXAY COOOH BHAOBBIX SKPAaHOB B aBTO-
MaTH3UPOBAHHOM PEXHME CO CTAaHIAPTHBIMU BUJAMHU B IIPOCTPAHCT-
B€ JIMCTA, a TAKXKE «IJaBaIOIIETr0» BUIOBOIO HKPAHA U €r0 PEOaKTH-
poBaHue.

CenpMmas nmaboparopHas paOoTa BBINONHSETCS Ha 0a3ze co3gaH-
HBIX B paboTax Ne 5 1 6 ABYX TBEpAOTENbHBIX MOAEIEH KOMOUHUPO-
BaHHBIX TEN M CTaBUT L€JIb U3yYUTh BCE METOAUKU BBHIIIOTHEHHS Ha-
JIO’KEHHBIX U BBIHECEHHBIX CEUECHHUI, IPOCTHIX M CIOXKHBIX pa3pe3os,
YETBEPTHBIX BBIPE30B, A TAKXKE CO3IAaHUS M pemakTupoBanus 2D-
n 3D-010K0B cedeHni. DTH NOCTPOEHHS B aBTOMATHYECKOM PEXHUME
MokHO BhITTONHUTH KoMaHIoH SECTIONPLANE (Ilmockceuenwue).
@DyHKIMOHAJIBLHBIE BO3MOXHOCTH KOMAaH[bl HPEICTABISIOT OCOOBIH
WHTEpEC, TaK KaK IO3BOJISIOT CO3aTh <OKMBOE CEUEHHUE», KOTOPOE
MOXET JAWHAMHYECKH TPaHC(HOPMHUPOBATHCS MPU M3MEHEHUH I10JI0-
KEHUsl CceKymed miockoctu. IlocTpoeHHblE NPH 3TOM  OJIOKH-
ceyeHus: — 000cOOIEHHBINH 00bEKT, KOTOPBI BO3MOXKHO IEpEMeEILaTh
Ha cBOOOIHOE 1OJIe, 3a/1aBasi KOOPIMHATHI TOYKH BCTaBKU, MacIuTad
n yron nosopota. Komanmoit SECTIONPLANE (Ilnockceuenue)
MOXHO CO3l1aBaThb OOBEKTHI-CEUEHUsI B Tpex pexumax: «Cekymas
1ockocThy», «KoHTyp-ceuenue», «O0beM-cedeHue». ITH BapHUaHThI
KOMaHpl NIOLIaroBO oTpadaTeiBaroTcsi B padore Ne 7 Ha MCXOAHBIX
TBEPAOTENbHBIX MoJemsix. llepemernenne 3aJaHHON IIOCKOCTH Ce-
YeHUs] MO3BOJISIET AHAIM3UPOBATh OCOOEHHOCTH BHYTPEHHEIO YCT-
poiicTBa MozeNnel B IMHAMUKE HE TOJBKO B JIBYMEPHOM H300pake-
HUH, HO U B TPEXMEPHOM BapuaHTe. AHAJOroB MoJoOHOH iabopa-
TOpHOU paboTHI Ha Kadeape paHee He OBIIIO pa3padoTaHo.

Jlaboparopnast padora Ne 8 «Crupanu. [Ipyxxunsl. Pe3pba» mo-
3BOJIIET O3HAKOMUThCA C KomaHaamMu «Crupans» u «CuBury,
a TAKXKe C UX MOMOILBIO MIOCTPOUTH TBEPAOTEIbHBIE MOAEIH LIMJIUH-
JIPUYECKOW M KOHMYECKOM NPYXHUH C pa3jMYHbIMUA BapHaHTaMH Ce-
YeHUIl U yIPOILIEHHYIO TBEPAOTEIbHYIO Moenb Oonrta. Pazpaborana
METO/IMKA CO3JaHUsS Pe3b0OBOI MOBEPXHOCTH METPUUYECKOI Pe3bOBl,
TaKXe PAacCMOTPEHBI BOIIPOCH BBIOOpa MaTepuaja MOAEIH W IO.-
KJIIOUEHHS €r0 K CO3IaHHOMY OOBEKTY.
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Jlaboparopnast padora Ne 9 «Co3maHue TpexmepHOH Tomorpa-
(u4ecKON MOBEPXHOCTH» IO3BOJISIET O3HAKOMMTBCS CO CIIOCOOaMU
co3aaHus noepxHocreid B AutoCAD B Buze rpaHell U ceTel, a Tak-
K€ BO3MOXKHOCTSIMM HMX peJakTHpoBaHus. Taxke AaHbl BapUaHTHI
co3JaHMsl CIOXHBIX ceTeld. B mabGoparopHoil paGore mpencraBieHa
OpUIHHAJIbHAs METOAMKa (OPMUPOBAHUS TPEXMEPHON MOBEPXHOCTH
koMaHsoi «Ilo ceyeHusIM» U3 ceMelcTBa CINIAMHOBBIX TOPU30HTA-
neld Tonorpau4ecKoil MOBEPXHOCTH C HAJIOKEHUEM CO3JaHHOH Io-
BEPXHOCTH HA MaccuB 3eMJl. JTa JaboparopHas pabora npenHa3Ha-
YeHa JJIS CTYIECHTOB aBTOTPAKTOPHOrO (hakynpTera M (paxynpTera
MPUPOIHEIX pecypcoB U dkonorud bHTY, nzyyarommx JUCHUILITUHY
«MHxeHepHast Tpaduka» € BJIEMEHTAMHU CTPOUTEIBHOIO YepUeHUs
B COOTBETCTBUU C TPeOOBAHUSMH BBITYCKAIOLIIUX Kadep.

Takum o0pa3om, oTpabaTbIBasi IOCTABJICHHBIE TP BBHIIIOIHEHUH
KaXI0W J1abopaTopHOil palOTHl 3a7aud HA HAIVISAHBIX IMPAKTHUKO-
OpPMEHTHPOBAHHBIX IPUMEPAx, CTYACHTHI M3y4yaloT CIEAYIOIIUEe BO-
MpOChl AUCHUIUIMHBI «MHXeHepHas rpaduka»: OCHOBBI (opMooOpa-
30BaHMS CO3/IaBAaEMBIX IIOBEPXHOCTEH; MPEeICTaBIeHNE UX Ha Pa3HbIX
BUJAX MPHU W3MEHEHUH TOUYKH 3PEHHS Ha OOBEKT; NOHUMAaHUE OTJIH-
YUl MEKIY NEPCIIEKTUBHBIM M300pakeHHEM M aKCOHOMETPUYECKOMH
MPOEKUKEH MPU U3MEHEHWU B aBTOMAaTHYECKOM PEKUME BapHAHTOB
BH3yalU3allid TPEXMEPHOTO OOBEKTa; OLIEHKA PACHOIOKEHHS OT-
JEeIbHBIX IUIOCKOCTEH Ha MOJENIH 10 OTHOLIEHHIO K HCXOIHBIM
IUIOCKOCTSIM MPOEKLMH 1 MUPOBOM CHCTEME KOOPAWHAT U MepeycTa-
HoBKa IICK mpu BbIIIOTHEHUU HAKIOHHOrO ceueHusd, 2D u 3D nuna-
MHYECKMX OJIOKOB-CEUEHUH W Pa3pe30B; BHIOOP INIABHOI'O BUAA MO-
Jel, CO3JaHHE MPOCKIMOHHBIX CBS3EH MEXIy H300paskeHUIMHU
B KOMIIJICKCHOM YEpTEXe W HarjlsIHasl OLlEHKA BIMSHUS U3MEHEHHUS
COOTBETCTBYIOIIMX KOOpAMHAT X, Y U Z. C TOUYKH 3pEHHUS] OCBOCHHUS
pazznena «KommbroTepHas rpaduka» NpakTUKYM AaeT HEOOXOAMMBIH
00bEM TEOPETUUECKMX M NPAKTUUYECKHX 3HAHUH AJIS BBHINOJHEHUS
WHAWBUAYAJIBHBIX 3aJaHUH 1a0OpaTOPHBIX padoT MO TPEXMEPHOMY
MozenupoBaHnio. Co3qaHHOE TBOPUECKUM aBTOPCKUM KOJIJIEKTHBOM
kadenpel yuyeOHOe mocoOue MOo3BOJseT cPOPMHPOBATH OOIIUI pa-
LUOHAIBHBIA METOOUYECKHH IOIXOA K H3JIOKEHHIO MaTepHaioB
JIAHHOTO pasJena JUCUUIUINHBL.
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Crnucok JiMTepaTypbl

1. Cucrema aBTOMAaTU3UPOBAHHOTO MpoekTHpoBaHHA AutoCAD : mpakTHKyM :
B2 4./ C.B. I'unp, T. B. loporokyuen, O. H. Kyaypa [u ap.] ; non o6u1. pen.
C. B. I'minb. — Munck : BHTY, 2020. - 4. 1. — 84 c.

2. Tune, C. B. TpexmepHoe wmopenupoBanue cperctBamu AutoCAD : yue6.-
meroz. nocodue / C. B. I'mnb. — Munck : BHTY, 2020. — 72 c.

VK 378.14

NH/KEHEPHAS I'PAO®UKA: BOSMOXHBIE ®OPMbI
JAUCTAHIIMOHHOI'O OBYYEHUA

H.H. I'oOpaJieB, kaHA. TEXH. HAYK, AOLEHT

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuka benapyco

KifouyeBble croBa: HH)XKCHEpHas rpaduka, AUCTAHIMOHHOE MPENoJaBaHHe
JMCLMIUTAHBI, KOMIBIOTEPHbIC MPE3CHTAlMH y4eOHOro Marepuaia, BHICOYPOKH,
JTHAJIOT CO CTYACHTaMu mocpeacTBoM miathpopm Moodle u Zoom

AnHoOTauus. B cratbe paccMaTpHBarOTCS BO3MOXHbBIE (HOPMBI UCTAHIIMOHHO-
ro o0y4eHus, aHAJTM3UPYIOTCS UX IOCTOMHCTBA U HEAOCTATKH.

[Tpobnema opraHu3aluH JTUCTAHIMOHHOTO OOy4YEeHUsS 00TyMBbI-
Bajachk yxe naBHo. OOOCTpHIIacCh OHA C MOSABJICHUEM 3a04YHOI0 00pa-
30BaHMs. 3HAHWM, MONYyYaeMbIX CTyIEHTaMH-3a0YHHKAaMHU Ha ycTa-
HOBOYHBIX M 9K3aMEHALIMOHHBIX CECCHAX, OBLIO HEJOCTATOYHO JUIS
Ka4eCTBEHHOTI'O OCMBICIICHUSI U YCBOGHHSI UMH Y4eOHOr0 MaTepuaa.
HyxHbI OBLTH TOMOMHHUTENbHBIE KOHCYIbTanuk. Ho He KaxIbIi 3a-
OYHUK MOT JUISl MX IMOJYYEHHS MOCETUTh BY3 CPEIU HENIEeNU WIH IO
cy0boram, Bo Bpems AHEH 3a04HMKa. HyXHbBI ObUTH Kakue-TO OT/Ja-
JIHHBIE Ha paccTosHue, HO 3¢ (dekTuBHBIE (POPMBI OOIICHHUS C TIpe-
MO/IaBaTENSMHU.

Cutyanus KOpeHHBIM 0Opa3oM H3MEHWIACh C Pa3BUTHEM CO-
BPEMEHHBIX CPEJCTB KOMMYHHUKAIIMU M TIOBCEMECTHBIM BHEIPEHHEM
B ceprl 0OLICHUS JTFOEH KOMITBIOTEPHBIX TexHONMorui. [losBnnach
BO3MOXKHOCTh OECKOHTaKTHOI'O MPOBEAEHHS KOHCYJIbTAlUi dYepe3
Viber, 3amuTe! 1a00paTOpHBIX padoT U cravu 3a4eToB uepe3 Skype
Wi Zoom # T.J. MHOTOCTOPOHHIOIO ITPOBEPKY CBOEH (P PEKTHBHO-
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CTH 3T (JOPMBI IPOLUTM BO BpeMsi pabOTHl BY30B B YCIOBHSIX OMC-
TaHIIMOHHOTO 00y4deHus u3-3a nangemun COVID-19.

Kakue >xe npenMyIiecTsa ¥ HEJOCTATKU ObUTH BBISIBIICHBI B Ka-
XKI0W (opme ¢ TOUKH 3peHust yueOHOro mporecca 1o AUCLUILIUHE
«UmxenepHas rpadukan?

Yuebuwiii npoyecc ¢ nomowvio niamgopmut Viber

AKTHUBHO HCIIONB3YETCSl CTyIEHTaMH M IPENoAaBaTENsIMU IS
KOHCYJbTallM{ 1O YepTexaMm 3aJaHui. Y KaxAOro M3 Yy4aCTHHKOB
QIMaJIora HMEETCsl COBPEMEHHBIN CMapT(OH ¢ yCTAaHOBJIEHHBIM Opay-
3epoM Viber M IOCTaTOYHBIM PECYpCOM AJIsl BBIXOAA B HHTEpHET.
CTyzeHT nenaer CHUMOK CBOErO YepTeKa M OTIPABIISET €ro Ipero-
JaBaTeno Ha peneHsuto. HemocraTtkom Takoil (GOpMBI MOXKHO CUH-
TaTh HEBO3MOKHOCTBH TOJyYE€HHUS! JOCTATOYHO ITOJTHOM KOHCYJIbTa-
WU 110 HenopaboTkaM B uepTeke. He Bce MOXHO MOApPOOHO OTpa-
3UTh B KPAaTKOM TEKCTOBOM cooOuieHuu. Ilo 3Toil mpuumHe Takas
¢dopma oOmieHHs] mpuemieMa JHUIIb A KPAaTKUX KOHCYJIbTAaLUH.
BrinaBaTh MaTepuan NpakTHYECKUX 3aHITUH, a TeM Ooiiee 4uTaTh
JIEKLIMU C IIOMOLIbI0 Viber He NpeACTaBIsSeTcs BO3SMOKHBIM.

Yuebnuwuii npoyecc nocpeocmeom npozpammut Skype

Ota opraHu3auroHHas popMa oOy4eHHUs yXe MO3BOJISET opra-
HU30BaTh BH3YaJbHOE OOILIEHHE NPENoAaBaTeisi C HECKOJIBKUMHU
cryneHTtamu. Ilpu ananuse rpadguueckux padoT MOXKHO 3HAUUTEIBHO
nogpoOHee OTMedaTh HETOPAOOTKH YepTeXa M YKa3blBaTh MYTH UX
ycrpanenusa. HeoOxoammblie ycrmoBHsl ycHEIIHOH paboTbl B Takoif
¢dopMe — HaJIM4Ke B MOJIB30BAHUHM XOPOILLIEro KOMIIbIOTEpa U COoryia-
COBaHHOCTb CTOPOH BO BpeMeHM IpoBeneHus auaiora. K coxane-
HUIO, BECTH JIKIIMOHHbIE U NPaKTHYECKUE 3aHATHs, T.e. padoTarhb
OJHOBPEMEHHO C HECKOJbKMMH CTYAECHTaMH, IIOCPEICTBOM IIpO-
rpammbl Skype 3aTpyJHUTENBHO.

Yyebuwiii npoyecc ¢ nomowvio niamgopmul Moodle

[Ipu Takoii hopme opranuzaumu yueOHOro mpolecca npernoaana-
TeJlb pa3MeIlaeT Ha CBOeH CTpaHUIE OATOTOBJICHHbIE OJIOKH Y4eOHOH
nH(popMaLuK, K KOTOPOH MOIy4YaroT JOCTYIl MHOTME CTyAeHThI. Yare
BCEr0 OHM UMEIOT XapaKTep KOMIBIOTEpHbIX npe3enTanuii [1]. K co-
KaJICHUIO, BBIKJIQJBIBACTCS MaTepuall MPAaKTUYECKHX WM JIEKLIHOH-
HBIX 3aHATHH OONBIIOro 00beMa, MOATOMY mepepaborath (TIOHSTH
1 YCBOMTH) €r0 CTyJEHTaM MHOT/AA 3aTPYAHUTENBHO, TaK KaK OTCYTCT-
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BYET HENOCPEACTBEHHBIN KOHTAKT C mpernofasateraeM. Her Bo3zMox-
HOCTH YTO-TO IEPeCpocuTh U yTouHuTh. Kpome Toro, odmenue cry-
JICHTOB C IperoaBaTeseM IPOXOIUT IO PaclMCaHHIO, BO BPEMs 3aHsI-
Tuil. M3-3a 3TOrO CHCcTeMa MeperpyKaercst 1 CTAHOBUTCS MEIJIUTEIb-
HOH, a MHOT1a BOOOILE OTKA3bIBAET B IOCTYIIE.

Heckonbko ynydinaroT cuTyaluo BUACOYPOKHU [2], T.e. BUIEO-
3aMucH Xoza y4eOHoro mpouecca. Beap pexum orpaHHueHHONW M30-
JALMM W3-332 MAHAEMHH BCE-TAaKW IO3BOJIIET MPOBOIMUTH 3aHATHS
C KaKoH-TO 4acThlo CTyIeHTOB. lIpenonaBaTent YuTaeT JEKUUIO WIN
BEZIET NMPAKTHYECKOE 3aHATHE, a CTYACHTHI NapaJlJIeIbHO C KOHCIIEK-
THPOBAHMEM 3allMCBHIBAIOT Bce Ha CBOM cMapTdoH. Ilpuuem 3ansTHe
UAET B OOBIYHOM PEKUME: YTO-TO HAIUKTOBBIBAETCS, JOMOJIHSAETCS
WUTIOCTPALMSIMU MJIH ITIOCTPOEHUSIMH Ha JJOCKE, ITPH HEOOXOJUMOCTH
nosicHsiercsi. B nanpHeleM co3qaHHyI0 BUAEO3ANKUCh MOXKHO Yepe3
uHTepHET cOpocuth B Moodle min pa3MecTUTh B CBOEH KOHTAKTHOM
rpyImme.

Yuebuwiii npoyecc nocpedcmeom npoepammol Zoom

Ora niardopma aHamornyHa SKype, HO HMEeT JIydllee KauecT-
BO U OoJbinre BO3MOXHOCTH. C ee MOMOILBIO OIWH NpernoaaBaTesb
MOXET OCYLIECTBIIAThH 3aHATHE-CEAHC CPA3y C HECKOIBKUMHU CTYIEH-
TamMu (moArpymmoi). Bo Bpems ero npoBeneHus ecTh BO3MOXXHOCTh
JIeMOHCTPUPOBATh M300paKEHUSI CBOETO 3KpaHa HA MOHHUTOPAX CTY-
JICHTOB, T.€. OHO MOAXOIMT Ul U3JIOKEHUSI MaTepHrala JIEKIIMOHHBIX
W MpaKTHUeCKuX 3aHATHH. [Ipu mpoBeneHnn 3a4eToB HMEETCs TaKKe
BO3MOKHOCTb KOHTPOJISI CAMOCTOSITEIIbHOM paboThl CTYAEHTOB.

Crnucok JMTepaTypbl

1.  FOmxeBuy, H. M. Umxkenepnast rpaduka: mpoOieMbl PernoIaBaHusl IUCIUILIH-
HBI U Bo3MOXHbIe myTH ux pemerns / H. M. FOmikesu4, H. H. T'obpanes // Un-
HOBAIIMOHHBIC TEXHOJIOTMH B MH)KCHEPHOU rpaduke: MpoOieMbl U MEpCHEKTH-
BbI : ¢0. Tp. MexayHap. Hayd.-nipakT. KoH., 19 anpens 2019 r., Bpecr, Pecy6-
nuka benapycs, HoBocubupck, Poccuiickas ®enepaituist / M-Bo HayKu U BbIC-
mero obpaszoBanust Poccuiickoit ®deneparu, HoBocuO. roc. apxuTekryp.-
crpourt. yH-T (Cubcrpun), M-Bo obpa3zoBanus Pecryonuku Benapych, Bpecr.
roc. TexH. yH-T ; oTB. pea. K. A. Bonbxun. — HoBocubupek : HTACY (Cubcer-
pun), 2019. — C. 312-314.

2. 3enenkoBckas, H. B. MynbTiuMenitHbIe TEXHOJIOTHHA B TpadUUeCKOil MOAro-
TOBKE CTYACHTOB JMCTAHIIMOHHON (opmbl oOyuenus / H. B. 3enenkoBckas //
VIHHOBAaIlMOHHBIE TEXHOJOTHMH B HMHXKEHEPHOH rpaduke: mpobieMbl W mep-
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CIEKTHBEHI : ¢0. Tp. MexayHap. Hayd.-mpakT. koHd., 20 anpens 2018 r., Bpecr,
Pecniyonuka Benapycs, HoBocubupck, Poccuiickas @eneparms / M-Bo o0pa-
3oBanus PecnyOnuku bemapych, Bpecrt. roc. TexH. yH-T, M-BO HayKu U BBIC-
urero obpasoBanusi Poccuiickoit ®enepanmu, HoBocHO. roc. apXUTEKTYp.-
crpout. yH-T (Cubcrpun) ; orB. pex. O. A. AxynoBa. — Bpecr: BPT'TY,
2018. - C. 131-133.

VK 378.14

WH)KEHEPHAS 'PA®UKA: BHAYEHUE, CTPYKTYPA
N POJIb METOJANYECKUX YKAZAHUU
JJIs1 PABOTBI IPEITIOJABATEJIS

H.H. I'oOpaJieB, kaHA. TEXH. HAYK, AOLEHT

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuka benapyco

KnroueBsie croBa: WHKeHepHasi rpaduka, ponb MpernogaBaTelis B yIeOHOM
mpolecce, METOJMYECKAE YKa3aHUS, COACP)KAaHHE METOAMYECKUX YKa3aHUH i
MpenoaaBaTes

AHHOTanus. B cratbe aHAMM3UPYeTCs CMBICH MOHATHS «METOJMYECKUE yKa3a-
HUS», UX 3HAUCHHE 11 y4eOHOro mporecca, paccMaTpUBaeTCsl LeJecoodpasHoe HX
coliepyKaHKe C TOYKHU 3PEHHUSI MOJI'OTOBKH MPENOAABATENs K NPOBEACHUIO 3aHATHIA.

«B nauane owvino CJIOBO, u cnoeo 6wvino HAHYAJIOM ecezo,
u cnogo ovLno cnogom YYUTEJIA». Ito nepedpazupoBaHHoe U3pe-
yeHHe u3 bubnaum ompenensieT CyIIHOCTH JIOOOro mpoiecca H3y-
YeHUs! WK 1o3Hanus. OH MPOXOIUT ropasno Jydile u 3G QexTuBHee,
€CIIM ero MpOBOAUT OoJiee OMBITHBIM, CBEOYyIIMH 4eloBeK. B yueo-
HOM HpOLIECCe 3TO YUYHUTENb, IpPEHoaBaTeib. XOTS 3TH MOHITUS
U CXOXKH MEKAY co00i, HO (YHKUMH IpernojaBarelis B BYy3€ Cy-
LIECTBEHHO OTJIMYAIOTCA OT (YHKLHMM y4uTesns B IIKOJE, KOJUIEKE
WM JIMLee, TaK KaK OCHOBHAsI 3aJa4ya MepBOro HE TOJIBKO JOCTYITHO
W TIOHATHO PAa3bACHATH Y4eOHBIH MaTepuas AWCLUIUIMHBL, HO
1 GOpPMHUPOBATh y CTYAECHTOB YBEPEHHOCTb B TOM, YTO IMOJIy4aeMble
UMH 3HaHUS OyoyT IUIsi HUX HEOOXOOuMbl B JaybHeWmend yueOe
1 paboTe MO CIEeHATBLHOCTH.

BeccriopHo, 4TO K Ka)XXIoMy 3aHATHIO IIPENoAaBaTellb 00s3aH
JOJIKHBIM 00pa30M FOTOBUTHCS.
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Ha nepBriif B3risan kaxercs, 4ro B ciydae ¢ «VHxeHepHOU
rpauKoi» B By3ax 3aHATHS INPOXOAAT MO SIKOOBI CXOXKHUM IPOrpam-
MaM, HO TOJIBKO JIMLIb ISl Pa3HBIX CIEHUAIBHOCTEH, I03TOMY I'OTO-
BUTBCSI K HUM OCOOEHHO M He HykHO. Ho 3T0 ommbouHOE MHEHHE,
TaKk Kak Ha 3aHATHSAX [JODKEeH ObITh W pa3HbId TEMaTHUKO-
MPAaKTUYECKUH yKIOH. Mcnonb3yemble IpUMephl IPUMEHEHHUS] MaTe-
pHana IUCLUIUIMHBI JOJDKHBI OBITH Pa3sHBIMH AJISI CTPOUTENBHBIX,
TEXHUYECKHX U 3JIEKTPOTEXHUYECKUX CIIEHHATbHOCTEN.

K coxanenuto, Takoe MHOrooOpa3ue MaTepuaia MpocTo HEBO3-
MOXHO JIepKaTh B T'OJIOBE JIaXK€E OIBITHOMY MPEINOAABATENIO, TO3TO-
My XKeaTeIbHO 1O KaXKA0W TeMe 3aHATUH UMETh 3apaHee MOArOTOB-
JICHHBIE, aJJalTUPOBAHHbBIC K PAa3IMYHBIM CHELUAIBHOCTAM HHQOP-
MaiuoHHble O10ku. OHHM, KaK MpaBUJIO, NOMEIAlTcs B Oonee co-
JepKaTeNIbHOM 10 00beMy JHMTepaType, HampuMep y4ueOHBIX IOCO-
ousix mo muctumuivae [1]. Ho MU MOryT cTaTh W METOAMYECKHE
yKa3aHUs TOJBKO IS ITperoJaBareseii.

Yamie MoHATHE «METOIMYKA» CBS3BIBAIOT C CAMOCTOSITEIBLHON
paboroii cryaenToB. Kak mpasuio, oHM HeOonbIME MO 00BEMY,
B HUX HE CTaBUTCS 3a7ada OCMBICICHHOIO aHajlu3a yueOHOro mate-
puana. bonee ynoOHbIMM 1151 CTyJE€HTOB CTaHOBSTCS T€, B KOTOPBIX
YKa3bIBa€TCs JIMILb MOMATOBBIA X0 PEIIeHNS 3a1a4i U IPUBOIUTCS
MPUMEpP €€ BHITIOJTHEHUSI.

Ilo cBoeii cyrn mMeTroguuecKue yKazaHUs Uil MpernopaBaTesnei
JOJDKHBI OTAMYAThCs OT cTyleHdeckux. OHM 00s3aHbI OBITH Oonee
OOIIMPHBIMU M COAEPKATENbHBIMHU, NPEXKAE BCEro B MH(OPMAIMOH-
HOM OTHOLICHUH. Y4eOHbII MaTepualn B HUX CIeAyeT u3JjaraTh I10-
CJIEIOBATENIFHO U JIOTUYHO, @ TAaKKe J0CTATOYHO IIOJHO HOAKpEI-
JISITH €0 WILTIOCTPALMAMU.

[Ipennaraemass CTpyKTypa «HIpENOAABATENBCKUX METOIMYEK)
MOXeET OBITh OTpa)KeHa CIEIYIOLMM 00pa3oM:

1. Bgedenue. B 3Tol yacTu 0053aTENBHO OMUCHIBACTCS HA TIPHU-
Mepax NpUMEHEHHE pacCMaTpUBaeMoro 0j0ka yuyeOHOro MaTepuaa
B IPAaKTUYECKOH paboTe MHXKeHepa, GOpPMUPYIOTCSA LIEIH U 3aJadu
€ro U3JI0KEHHSL.

2. Ocnosnas yacmo. IlpuBonuTCs onucanue M KiaccupuKanus
3JIEMEHTOB Y4e€0OHOro Marepuajia M0 TEME 3aHATHs, OONacTH ero
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MPUMEHEHHs B YepTeXHO-rpaduueckux padorax. PaccmarpuBarorces
rpaduyueckie WUTIOCTPALMK IO MPaBUjIaM MPUMEHEHUS 3TOr0 MaTe-
pHaJia py BEIMOJHEHUH COOTBETCTBYIOIINX YEPTEeXeH. Y Ka3blBaeTcs
nepeyeHb JTUTEPATYPHBIX HCTOYHUKOB.

3. 3axnouumenvuasa uacms. Pazbupaercs KOHKpETHBIN npumep
COOTBETCTBYIOILIETO YePTEXa-3aladdl M3 WHAWBUAYAJIHHOTO rpadu-
YEeCKOro 3aJaHusl CTyJEHTOB U PEKOMEHAYETCS] X0 €ro IMO3TaIHOIo
BBITIOJIHEHHUS.

[Ipeanaraercs ans oOCyXKIeHUsI KpaTKoe colepKaHue METOIM-
YeCKUX YKa3aHUH AJIsl mpernojaBaTeneld M0 PacCMOTPEHHIO TEMBbI
«BeimonHenne yeprexeil cBapHbIX COEIUHEHUI.

Beeoenue. OxapakTepn3oBaTh OCOOCHHOCTH OCHOBHBIX THIIOB
YepTeXed NMPOU3BOACTBA — padOUMX depTexed aeraned u cOOpou-
HBIX YepTeXel y3710B, MeXaHU3MOB, MaluH. [Ipu 3Tom caenats ax-
LEHT Ha HalW4YMe B HUX coequHEHHH. OTMETUTh B HEKOTOPBIX CIy-
qasx UX KOHCTPYKTHBHYIO CIIOKHOCTb. [layiee menecoobpa3Ho MmpH-
BECTHU KJacCU(UKALMIO HanboJee pacpoCTPaHEHHBIX B TEXHUKE CO-
CIMHEHUH M BBIOENHUTH B HEH COEAMHEHMs CBapHbIE, I1OKa3aB IpPU
3TOM MJUTIOCTPALMIO € U300pa’KeHNEM CBAPHOTO I1IBA.

CdopmynupoBaTh 3a7a4d PacCMOTPEHMSI MaTepHaia IO depTe-
’KaM CBapHBIX COEOMHEHHUH, a UMEHHO: BBIACHUTD, KaK U300pakaroTcs
CBAapHBIC 1Bl HA YEPTEXaX, KaK OTPAKAIOTCS IPH 3TOM HX Pa3HO-
BUAHOCTU (OOBSCHEHHE COAEPXaHUS CTPYKTYPbI YCIOBHOTO 000O3Ha-
YEeHUs CBAPHOTO I11Ba), KAKHE YCIOBHOCTH M YNPOIIEHHUS MOTYT IpH-
MEHATHCS IPH 0)OPMIIEHUH COOPOYHOT0 YEPTEXa CBAPHOI0 U3ACIHSL.

Ocnosnas yacme. 1lokazaTh HarJasSAHBIA OPUMEP CBAPHOTO H3-
JeHsl U COOTBETCTBYIOIINH €ro YepTex, Ha KOTOPOM BBIACIUTh H30-
Opa’keHHe CBAapHOro ILBA, cHeUU(UKY JMHUHU-BBIHOCKA M CHMBOJIBI
yciaoBHOro obo3HaueHus storo msa. [anee ciaexyer moapoOHO pa-
300paTh BCE BO3MOXKHBIE OJIOKM B CTPYKTypE YCIIOBHOTO 00O3HauYe-
HUS 1IBa, CONPOBOXKIAS PACCMOTPEHUE MILTIOCTpalMsIMu. PaccMmoT-
peTh 0COOCHHOCTH BBIMIOTHEHHS YePTeka MHOTONPOXOJHOIO CBap-
HOT'O IIBa ¥ HECTAaHAAPTHOTO.

ITocnie sToro obpaTuTh BHUMAaHWE Ha BO3MOXKHBIE YHPOLICHUS
mpu 0QOPMIICHHH BCETO COOPOYHOr0 4epTeka m3zenus (00o3Hadve-
HUE TOJIHOCTBIO M YaCTHYHO OJMHAKOBBIX CBAPHBIX LIBOB, ONKCAHHE
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XapaKTePUCTUKU CBAPHBIX IIBOB B TEXHUYECKUX TPEOOBAHMSIX, HAHE-
CEHHE Pa3MepPOB U HOMEPOB MO3UIHUI AJISl COCTaBJICHUS CIIeU(HUKa-
LMY, 3aII0JTHEHUE IITaMIIa OCHOBHON HAANHUCH U T.A.). OTMETHUTH JIH-
TepaTypy, B KOTOPO MOXXHO HaWTH OoJiee oApOOHBIH yueOHbIN Ma-
TepHuall 1o TeME.

3aknrouumenvras yacms. PaccMOTpeTh BBIIOTHEHHE COOPOYHO-
ro yeprexka cBapHoro msnenus. Hanpumep, Ha pucyHke 1 nzobpa-
xeHo u3penue «Ilnnray. Ykazan matepuan ee geranei, BUj CBapKu
(onuceiBaercs crangaprom ['OCT 14771-76 [2]) u pa3mep karera
CBapHOIO IIBA.

Haureriobarive Mamepuan Gemaned u3Gens Macwimad ‘

MTA Cmane IZXTEHTIOT [OCT 4543-71 r7 ‘
fpuresarve: (Bapra dyzobas & sauumHor Zase bapuanm
Kamem cbaprozo wha - 4 mm. 28 |

Pucynok 1. McxonHbie gaHHBIE [UIS BHITIOMHEHHUS YepTeKa CBAPHOTO U3

Kocbiaku 2 BapsaTcsi K OCHOBaHHUIO | ¢ OBYX CTOpPOH, 00pasys
TaBpoBoe coenuHeHue T3. I11oB mpepbIBUCTBIN, ¢ MAXMAaTHBIM pac-
MOJIO)KEHUEM IPOBAPUBAEMBIX YYACTKOB JJIMHOM 15 MM M miarom
30 mm. K pebpy 3 KOCBIHKHM 2 BapsTCsl HEMPEPBIBHBIM IIIBOM, 00pa-
3ys yrioBoe coenuaenue Y4. Pebpo 1 kpernurcs k ocHoBaHUIO 1 He-
MIPEPBIBHBIM CBAPHBIM IIBOM YIJIOBOI'O COEMHEHNUS Y 4.

[Ipumep cOopounoro yeprexa «lImUThD) MOKa3aH Ha PUCYHKE 2.
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Pucynoxk 2. IIpumep BBIIOTHEHUS COOPOYHOTO YEPTENKA CBAPHOTO U3ISITHUS

Crnucok JiMTepaTypbl

1.

Caupena, 1. M. UmxkeHepHas rpaduka: TUTepaTypHbIe HCTOYHUKH U HX POJb
B yueOHoM mpouecce / JI. M. Ceupena, H. H. 'o6panes, E. B. Adonuna //
Hayunsiii popym: Texuuueckue u (PH3MKO-MaTeMaTHUSCKUE HAyKH : €O. CT.
mo Matepuanam Il MexayHap. 3aouHOi Hayd.-mpakT. KoH). — MockBa :
MHIIO, 2017. - C. 5-10.

I'OCT 14771-76. lyroBas cBapka B 3amuTHOM raze. CoeIMHEHUsI CBapHBIC.
OCHOBHBIE THIBI, KOHCTPYKTHBHBIE JIEMEHTHI M pa3Mepbl :@ B3aMeH
T'OCT 14771-69 : BBea. 1977-07-01. — Tekcr : anekTponHblit // TexskcmepT.
DNeKTpOHHBII (HOHJ TPABOBBIX U HOPMATHBHO-TEXHUYECKUX JIOKYMEHTOB.
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YK 004.94:744

HNCITIOJIb3OBAHHME ITPOI'PAMMBbI RENGA
B UH)KEHEPHOM I'PA®UKE

FO.A. I'yma, ct. npenogaBareib

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuxa benapyco

KiroueBble croBa: HHXKEHepHas rpaduka, KOMIIbIOTepHas rpaduka, peaakTop
Renga, apxurexrypa, KOHCTPYKTOp, CTPOUTENbHAS JOKYMEHTAIHS, MOAETH 31aHUs

Annotauus. B nmaHHOW craThe paccMaTpuBaeTCsl NPUMEHEHHE MPOrpaMMbl
Renga B muctmmmmbe «UmxeHepHass rpaduka» Uil CTYICHTOB CTPOHTEIBHOIO
mpodus.

Wmnxenepnas rpaduka — HeoTbemiIeMas 4yacTb 00pa30BaTeNbHO-
ro mporecca B TEXHUYECKOM By3e. OHa aeT BO3MOXKHOCTb pa3BHTh
y CTyIEHTa MPOCTPAHCTBEHHOE MBIIIJICHNE U AaTh 0a30Bble 3HAHMUS,
KOTOpble OyOyT MPUMEHSTHCS Ha MPOTSHKEHHUH BCErO0 CPoKa oOyue-
Hus [1]. Hapsny co craHmapTHBIM (C MOMOIIBIO YEPTEKHBIX WHCT-
PYMEHTOB) CIOCOOOM BBHITIOJTHEHHS YePTEXa B KAUeCTBE MHCTPyMEH-
Ta JUIs CO3JAaHUS U PEAAKTUPOBAHMS MPUMEHSETCA U KOMIIBIOTEpHas
rpaduxka.

IIpy wm3yyeHMH MHXXEHEpHOW TpadUKH CTyAEHTaM, O0ydJaro-
LIMMCS [I0 CTPOUTEIBHOMY NPO(UII0, NPUXOIUTCS BBIIOIHATE ap-
XUTEKTYPHO-CTPOUTENBHBIA YEPTEX 30aHUS, PYKOBOIACTBYSACH HOpP-
MAaTUBHBIMU JOKYMEHTaMHU:

1. Emunas cucrema koHCTpyKTOpcKor nokymeHTaunu (ECKJI).

2. Cucrema NPOEKTHOM MJOKYMEHTALlMM Il CTPOMTENLCTBA
(CITAC).

3. Crpoutenbubie HopMbl 1 ipaBuia (CHull).

4. ISO (MexmynapoaHasi OpraHu3aIys M0 CTaHJapTH3AINH ).

TexHHUYeCKHH TpOrpecc B COBPEMEHHOM MHPE CTPEMHTEIBHO
pa3BUBaeTCs, He 00O0ILIO 3TO Pa3BUTHE U I'padUuEcKUe PEdaKTOPEI.
Ecnmu pampme Obumn  BoctpeboBanel KOMIIAC, AutoCAD
n SOLIDWORKS, To celiuac mmpokoe NpUMEHEHNE HALUI HOBBIE
BIM-cucremsl, obnanaromuye MpOCTO KOJIOCCAIBHBIMHU BO3MOXKHO-
cTamH [2].
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I'paduueckuii pegakrop Renga maer BO3MOXXHOCTH pa3padatbl-
BaTh MOJEIU U YePTEXKU 30aHUN U COOPYXKEHUN CIIOKHOM apXUTEK-
TypHOH (opMbI, COOIIOAAS IPU ATOM BCE HEOOXOIUMBIE HOPMATHBBI.
Tarke miardopma Renga npumensercs g BU3yanu3alud OObEK-
TOB ¢ TpeOyembIMH napamerpaMu. C MOMOIIBI0 HHCTPYMEHTOB JIaH-
HOW MpOorpaMMbl MOXKHO CO3/aBaTh 3JIEMEHTHI 3[aHUI U COOpYKe-
HUll 1 3agaBath ux Gopmy (cM. pucyHok 1). Bee aTo mo3Bomsier me-
HATb apXUTEKTYPHO-CTPOUTEIbHBIE pelleHuss 0e3 OCOOBIX YCHIIM,
cpasy BHJIETh pe3yJIbTaT ¥ BEIOMPATh CaMblil ONITUMAaJIbHBIN BapHAHT.

a o

PesynbraThl KOMIBIOTEPHOIO MOJIEIMPOBAHUS:
a — IOCTPOEHHE Oceil; 6 — MPOSKTUPOBAHUE CTEH IEPBOr0 TAXKA;
6 — pacyeT JECTHUYHBIX Maplleil; 2 — BO3BEIEHUE BTOPOr0 U MOCIEYIOIUX ITAKEH;
0 — IPOPUCOBKA KPOBIIH
Hecomuennbim npeumyiiectBom BIM-cuctemsl Renga moxxHO
CUMTAaTh BO3MOXXKHOCTH PadOTaTh Hal OJHUM IPOEKTOM COBMECTHO,
YTO 3HAYUTEIBHO YMEHBIIAET BPEMsS CO3IaHUS M COIVIACOBAHHS Ca-
MOI'0 OOBEKTa U MO3BOJISIET PEIIUTh BCE TEXHUYECKHE MOMEHTHI [3].
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[Ipu 5TOM MporpamMma o4eHb MPOCTa B MCIIOIB30BAHUU W OCBOSHHH,
MMO3TOMY MHOTHE TPOEKTHBIE OPTaHU3AIMH OTHAIOT CBOE IMPEAIOd-
TeHHne WMeHHO ed. OTIenbHOro BHUMAaHHS 3aciyXHBAaeT YAOOHO
Y TPaMOTHO pa3paboTaHHasi CHCTEMa PacdyeToB, B KOTOPOH BCE CIie-
nU(UKAIUU TIOTYYaroTCs aBTOMATHYECKH Ha OCHOBE 3aJI0KEHHBIX
MOJIb30BATENLCKUX JIAHHBIX 10 00beMaM, MarepuaiaMm U T.1. C Jer-
KOCTHIO MOXKHO 3aMEHHThH JIFOObIE apXUTEKTYPHBIE HIIH KOHCTPYK-
TOPCKHE peIIeHus: I[BETOBOE pemreHue Qacana, GopMmy u pasmep
OKOH U JIBepei, apMaTypy B Kelne300€TOHHBIX KOHCTPYKITUSAX U MHO-
roe pyroe.

Takum o00pa3oM, HCHONB3YyS COBPEMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUH, CTYIEHT pa3BHBAE€T CBOM HAaBBIKH IPOCKTHPOBAHHUS
3MaHUI 000 CIOKHOCTH M CO3aHUs HEOOXOIUMOW COIPOBOXK-
naroueil nokymentauuu [4]. CrneuuanucTbl, KOTOPbIE OTJIIMYHO BIa-
JEI0T KOMIIBIOTEPHBIM TPOEKTHUPOBAHHEM, BCErJa BOCTPEOOBaHBI
B IIOOOM CErMEHTE ITPOU3BOJICTBA.

Crnucok JiMTepaTypbl

1.  Hmxenepnas 3D-kommbioTepHast rpaduka : yuaed. mocodue 1is 6akanaBpos /
A. JI. Xeitipen, A. H. Jlorunosckuii, 1. B. Byropuna, H. B. Bacunbesa ; oTB.
pen. A.JL Xeiideu. — 2-e u3a., nepepad. u gom. — Mocksa : FOpaiit, 2017. —
463 c.

2. Edpemos, I'. B. Umkenepnas u komnbioTepHast rpaduka Ha 6Gase rpaduue-
ckux cucreM : yueb. mocobue / I'. B. Edppemos, C. U. Hiokanosa. — 3-e u3n.,
nepepad. u nom. — Crapeiid Ockon : THT, 2018. —264 c.

3. Renga Architecturale. Architectural and construction BIM system : caiit. —
URL: https://rengabim.com/en/architecture/ (mata obpamenus: 06.09.2020). —
TekeT : 2NMeKTPOHHBII.

4.  Kysumnos, H. C. UmxkenepHas u kommnbiotepHas rpaduka / H. C. KyBuunos,
T. H. Ckorkas. — Mocksa : KHOPYC, 2017. — 234 c.
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V]IK 378.147

HNHCTPYMEHTDI J1JI BBISABJIEHUA 1YBJIUKATOB
I'PAOUYECKUX PABOT

9.B. EpmMomikuH, cT. npenoaasarenb

Hosocubupckuii 2ocyoapcmeennviil apXxumexkmypHo-
cmpoumenvHulii yHueepcumem (Cubcmpun),
2. Hosocubupck, Poccuiickas ®edepayus

KnroueBbie croBa: akaaeMH4eCcKuil mMoJtor, AyOnuKkatel pabot, rpadudeckie
JTUCLIUIUIAHBI

AnHOTaums. B crathe 3aTpOHYTHI HPOOJIEMBI, CBS3aHHBIE C BBISBICHHEM
U MIPECCUCHUEM CITy4acB aKaJIeMHYECKOro IOJJIOra IPH BBHIOIHEHUH CTYICHTAMU
pacueTHO-Tpaduueckux paboT, MPELyCMOTPEHHBIX YY4EOHBIMH NpOrpamMMamMu. AB-
TOp NPUBOIUT PE3YAbTAThl TECTUPOBAHHS PA3NUYHBIX MPOrPaMM, MO3BOJSIOLIMX
BBISIBIISITH NYOJIMKAaThl pabOT Cpely CIAHHBIX CTYACHTaMH. JKCIEPUMEHT IPOBO-
JIUJICS C MICTIONBb30BAaHMEM BBIOOPOK YepTexkKei, BBIMOMHEHHBIX cTyaeHTamu HCACY
(Cubetpun) no mucimruinae «mKeHepHast 1 KOMIBIOTepHast rpaduKa.

AxaZeMHU4ecKUM TOAJIOrOM Ha3bIBAIOT JI000H BHI OOMaHa,
CBSI3aHHBIN C MTOIMEHON CTYJEHTOM COOCTBEHHOU paboThl (pedepa-
Ta, KOHTPOJIBHOH, KYpCOBOW U TIp.) pabOTOM, BEIOTHEHHON JPYyruM
JIULIOM.

K coxanenuto, B mepros nepexoza Ha JUCTAaHIMOHHBINA (opmat
00y4eHHUs] MHOTHE IPEoAaBaTed By30B TaK WJIM MHAaue CTaJKHBa-
10TCs ¢ (haKTaMHU aKaJeMUYeCKON HEMOPSIIOYHOCTH CTyIeHTOB [ 1—4].
B nanHO# cTaThe MBI IONBITAEMCSI TPOAHATTUZUPOBATH IPOrPAMMHBIE
CpPEACTBa, UCIONb30BaHUE KOTOPBIX MOKET TOMOYb NPEIOoAaBaTENIM
rpadMuecKux AWCLUIUIMH B BBISBICHUU U NPECEUEHUH HEZ0OPOCO-
BECTHOTO OTHOLICHHUS! CTYIEHTOB K BBIIOJIHEHHIO PACUETHO-
rpapuueckux pabor mo mucuuivinHam «HaueprarenbHash reomer-
pus», «MHxenepHas rpaduka» u «Kommnerorepaas rpaguxa.

OOBeKTOM aHaIM3a B HAILEM MCCIEJOBAaHUMU CTAJIH IIPOrPAMMBI,
MpeAHa3HaYeHHbIE /IS ITONAPHOro MM TPYNIIOBOTO CPaBHEHMS I'pa-
¢uueckux noxkyMmeHToB. Llenb mccienoBaHusi — oueHUTH 3P QeKTUB-
HOCTb paboTBl HpPOrpaMM MpPH CPaBHEHHM Y4YEOHBIX YepTEXeEH,
cOpMyIUpPOBATh PEKOMEHJALMH MO MX HMCIOIB30BAaHHUIO MPU IPO-
BepKe rpauueckux paboT, CIAaHHBIX CTYACHTAMH.
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3amaun 3KCHEPHUMEHTa — COCTABUThH IEPEUYEHb MMEIOIINXCS Ha
pBIHKE MporpamM, (PYHKLIHMOHAJ KOTOPBIX BKJIIOYAET WHCTPYMEHTHI
Ui cpaBHEHUs! (DaiyioB; SKCIEPUMEHTAIBHBIM IYTEM MPOBEPHUTH
3¢ (peKTHBHOCTE CpaBHEHHS YYEOHBIX TpaUUECKUX 3aJaHUM; BbI-
SBUTh HauOojee MPUTOJHYIO MpPOrpaMmy; paspaboTarb MeETOAMYE-
CKHE PEKOMEHJALMH IO €€ UCIOIb30BAHMIO MPU KOHTPOJIE BBIMOJ-
HeHMs rpaduueckux 3agaHuil no «HauepraTenbHOH reomerpun»,
«UuxenepHoit rpaduke» u «KoMrbrorepHO rpadukey.

VYcnoBus skcnepumenTa. IIpoBepka 3¢ (eKTUBHOCTH BBINOIHS-
Jach Ha MpHUMEpEe 4YepTeXel, BBIIOJHEHHBIX CTYyJCHTaMH B IIPO-
rpammaoM komiuiekce KOMITAC. KonrponbsHasi BBIOOpKa conepxa-
J1a TSITHAALATh YepTekeil. Bce oHM ObLIM pe3yabTaToOM BBIIIOIHEHUS
OZIHOTO U TOr0 e Ipah)uuecKoro 3afaHus M0 OJHOMY M TOMY K€ Ba-
puanty. K msatHaguatu daiimam Obul 00aBlieH elie OOUH, KOH-
TPONBHBIH, (aily, aOCONFOTHYIO KOMHIO OJHOW M3 padoT (M3MEHEHO
TONBKO UM (paiina).

[Ipouenypa skcmepuMeHTa. BuzyanbHO 3KCHEPUMEHTATOPOM
0e3 UCTOIB30BaHMS TPOrpamMM ObLIIO0 00HAPYKEHO MATH PpaboT C BEI-
COKOW cTeneHblo cxoxacTa. J[Be paboThl M3 MATHAALATH IIPEICTaB-
JISUIA cOOON KOMUMU C HECKONBKUMHU MEJIKHUMH OTIHYHUSIMU.

Kputepun sddextuBHocTH 3KcnepuMeHTa. Ecnm mporpamma
OOHAPYXXUT TIECTh IMOXOXKHUX PabOT (KOHTPONBHBINA (pailm W TATH
OYEHb CXOXKHX MEXAY CO00I), 3TO OTJIMUHBINA pe3ynbraT. Ecnu mpo-
rpaMMa OOHApYKHUT TpU PabOTHI (BKIFOYAst KOHTPOIBHBINA (aiii), 3TO
MOXHO paclieHUBaTh KaK IPUEMJIEMbIH Pe3yJIbTar.

Hcxons U3 TOro, 4To 4epTEKH M SIIOPHI NPEACTABISIIOT COO0M
COBOKYIIHOCTb M300pa’keHHH, Mbl MPEAIOJIOKUIN, YTO MPOrPaMMBL,
MpeAHa3HadeHHbIE J1s TOUCKa 1yOnnKaToB oTorpaduil Win moxo-
KHUX U300paKeHUI Ha KOMIIbIOTEpE, BIIOJIHE MOT'YT CIIPaBUTHCS C 3a-
Jayel MOoMCKa OAMHAKOBBIX YePTExXeH.

[Ipu otbope mporpamm OoJbIIOE BHUMAHHE YAEISUIOCH OT3bI-
BaM I0JIb30BaTenel Ha mpoduiIbHEIX Gpopymax. OTAeTbHO yUUTbHIBA-
Jlach PEryJIipHOCTH OOHOBIIEHUSI IIPOTPaMM, rOBOPSIIAsl O Pa3BUTHU
¢$yHKIIMOHANA, TOpPa0OTKE alIrOPUTMOB M 3a00T€ O IMOJIb30BATENAX.
B pesynbTare mo oT3bIBaM M ONMUCAHUIO (PYHKIIMOHAIBHBIX BO3MOXK-
HOCTe OBUIM OTOOpaHbl M MPOTECTHPOBAHBI YETHIPHAIUATH IPO-

92



IPaMMHBIX MPOAYKTOB KaK 3apyOeKHBIX, TaAK M POCCHICKHX paspa-
00TYNKOB (CM. TAOIHILY).

ITporpamMHoe obecrneueHne, yuacTBOBaBILEE B TECTE

Ha3Banue nponyxra Bepcus
Visual Similarity Duplicate Image Finder 8.3.0.1
Duplicate Media Finder 8.001
Image Comparer 3.8
VisiPics 1.31
AntiDupl.NET 2.3.10
Awesome Duplicate Photo Finder 1.1.1
Duplicate Image Remover Free 2.3
Similar Images Finder 1.1
Dup Detector 3.201
DupliFinder 3.1.0.3

Duplicate Photos Fixer Pro

1.11.1086.11388

Duplicate Photo Cleaner 5.21.0.1278
=) Duplicate File Fixer 1.2.0.11838
=
L Find Same Images 4.01
Rad i

Jlororursl IIPUBCIACHBI B Ta6J'II/ILIe, TaK KaK PBIHOK Ipeajiaracrt
00JIBIIOE KOJIUYECTBO OpOorpaMMHBIX IIPOAYKTOB C OAMHAKOBBIM Ha-

3BAHNUEM, HO COBCPIICHHO Pa3HbIM COACPIKAHUCM.
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[lonoBuHA mporpamMM pacrlpocTpaHseTcs COBEPLICHHO OecIuiaT-
HO, ocTajbHble UMerT crouMocTh oT 600 py6. mo 40 momn. CHIA.
VY nnaTHBIX MpPOrpaMM €CTh JEMOBEPCHU C OIPAaHHYEHHBIM CPOKOM
neiictBust mu6o ¢yHknuoHanoMm. Jlume DupliFinder ne paboraer
0e3 OIUIaThl, MO3TOMY OLIEHUTHh Pab0TOCIIOCOOHOCTH MPOrpaMMbl He
yIaJI0Ch.

[locne ckaunBaHus AUCTPUOYTUBOB IMPOrpPaMM € CAaTOB paspa-
00TYMKOB JABE HEe MOTPeOOBaJIM YCTAaHOBKM, T.€. OHM MOTYT 3aIlyc-
KaThCsl ¢ BHELIHUX HocuTeneld. MlHoraa 3To oueHs ynoOHo.

Bce mporpamMMbl ycHemrHo 3amyCTHIIMCh IOJ YIpPaBJIEHUEM
64-pazpsanoii onepannonnoit cucrembl Windows 8.1. Ilo yBepenu-
SIM pa3paboTYMKOB, Ha 00JIee COBPEMEHHOW OIEpPal[MOHHOM cucTeMe
Windows 10 10/KHBI 3aITyCTUTBCS BCE II€PEUUCIICHHbBIE TPOrPaMMBI,
onHako Dup Detector He moka3biBajd pe3yabTaT CpPaBHEHUS YKe
B Windows 8.1. Bo3moxHO, TOTOMY 4TO IporpamMma He OOHOBIISIET-
csac2005T.

Kpatkuii utor sxcnepumenTa. OTIMUHBIN pe3yibTaT (HalaeHo
LIECTh MOXO0XKHX PabOT) MPOAEMOHCTPUPOBAIN IBE MPOTrPAMMBI —
Duplicate Media Finder u VisiPics. Duplicate Media Finder crour
2815 py0., neMoBepCcHs OTIIMYAETCs OT IUIATHOW TOJNBKO YacThIO OT-
KIIOUEHHOr0 ()yHKLMOHala, 0e3 KOTOpOro ynaajock OOOHTHCH.
VisiPic pacmpoctpansiercss OecrimatHo. B ortnudne oT mepBoi mpo-
rpaMMBbI, peryisipHO oOHoBIstomieiicsa, VisiPics He oOHOBmsITIach
c2013r., u TeM He MEHEEe MPOJEMOHCTPUPOBAIA OTIUYHBIA PE3yIib-
tar. O6Ge mporpaMmsl He pycu(HULIMPOBAHHbBIE, HO HE TPEOYIOT CIIOXK-
HBIX HAacTpOeK M 00JaJaroT MHTYUTHBHO IOHSTHBIM HHTepQencoMm,
onHako Duplicate Media Finder memnoro BemrpsiBaer. O0e mpo-
rpaMMbl IOMOTal0T BU3YAJIbHO CPABHUTH IMOXO0XHKE (hailiibl MEXIy Co-
0011, HO HOPMUPYIOT H300paKEHHE HE OYEHb XOPOIIEro KauecTBa.

JlocTolHBIi pe3ynbTaT (HalIeHOo MATh MOX0KHUX padoT) mpoje-
MOHCTpUpoBajia mnporpamma Visual Similarity Duplicate Image
Finder. [Ipoxykr crout 25 nomn. CUIA, nemoBepcusi OTIHYaeTcs OT
IUTAaTHOM YacThio (DYHKLUMOHAJA, KOTOPBIM ISl HAallMX 3a1ad He I10-
TpeboBaicsi. HecoMHEHHO, 0COOBIM JOCTOMHCTBOM IPOTrPaMMBI
MOXKHO CUHTaTh (DYHKIUIO CpaBHeHHs Qaitna oOpasna ¢ HabopoM
(aiinoB U3 yKa3zaHHBIX B HACTpOIiKe Hamnok. M3 KOHKYpEeHTOB TaKyro
¢ynkuuio umeer Toabko AntiDupl.NET. YV nporpammel oTcyTcTBY€ET
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pycuduKanys, H03TOMY NPHUILIOCH [TOBO3UTHCA C HACTPOMKaMH, HO
0COOBIX TPYIHOCTEH HE BO3HHUKIIO.

Crout Bblienuth poccuiickuii npoaykt AntiDupl.NET. Pesynb-
TaT TOKa3aH NpHeMIIEeMbId (HalIeHO TPH MOXOXKHX pabOThl), MpO-
rpamMMa o0OnajgaeT psaoM IOCTOMHCTB, HEJOCTYITHBIX MHOTMM KOHKY-
peHTaM: OecIUIaTHOE PaclpOCTPAaHEHHE, OTKPBITHIM HMCXOIHBIA KOI,
pycckuii untepdeiic, cpaBHeHHE 10 00pasily, BO3MOXXHOCTb pabOThI
C BHEIITHEr0 HOCHUTENs, OYeHb YyIOOHOE BHU3yaJIbHOE CpaBHEHHE pe-
3yJBTAaTOB C IOACBETKON OTIMYMI Ha yepTexax. [laHHyI0 mporpamMmy
MOYHO IIOPEKOMEHIOBATh KaK O OJIHUTENbHBIA HHCTPYMEHT.

OTKpOBEHHO MpPOBAIWIM TECT CIEAYIOIIUE MPOrPaMMBbI:
Duplicate Image Remover Free, Dup Detector, Duplicate Photo
Cleaner, Duplicate File Fixer.

B pesynbrare 3kcriepuMeHTa MOXKHO HOPEKOMEHAOBATh IIPEIo-
JaBaTessaM rpaQuyecKux AUCLUUIUIMH 00paTUTh BHUMAHHE Ha YEThI-
pe MpOrpaMMHBIX MPOAYKTA, MO3BOJISIOIIMX C BBICOKOH CTENEHBIO
TOYHOCTH BBISABIISITH AyOIMKaThl pabOT Cpeay CAAHHBIX CTYJACHTAMH.

Crnucok JiMTepaTypbl
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V]IK 378.147

COBEPHLIEHCTBOBAHME 'EOMETPO-
TPA®UYECKOI'O SI3BIKA — BAXKHEHIIIAS 3AJTAYA
YYEBHOI'O NTIPOLECCA ITPU ®OPMUPOBAHUHN
TPA®UYECKOU KYJIBTYPBI BYIYIIIETO
ATPOUHXEHEPA

C.B. Kunuy, cT. npenoaaBaTelsb,
I''A. I'anenwok, CT. npenojaBareib

benopycckuii eocyoapcmeennulii
azpapHulii mexHu4ecKull yHugepcumenm,
2. Munck, Pecnybnuxa benapyco

KitroueBble cioBa: reoMeTpo-rpaguuecKkuii 1351k, rpadudeckas KyJibTypa

AnHoTauus. PasBurue reomerpo-rpad4eckoil KOMIETEHTHOCTH O0YCIIaBIIH-
BAETCSl COBEPIICHCTBOBAHUEM IeOMETPO-TpadMIecKoil MOATOTOBKH, B OCHOBE KOTO-
PO¥t HAXOAUTCS TEOMETPO-TPAPUIECKHI S3bIK.

YepTex Kak TEXHUUECKUI TOKYMEHT NPEXxIe
BCETO BBIMONHSET (DYHKIMIO MOAEINPOBAHUS,
a 3aTeM YXKe SBJISETCS CPECTBOM KOMMYHHKA-
IIUH — BCEOOIINM S3BIKOM MPAKTHKH.

J-p men. Hayk, npodeccop
JI. C. lllabexa

B mapre 2021 r. He cTanoO B >KUBBIX
JOKTOpa TEAAaroruueckux Hayk, mpodec-
copa U 3amedarenbHOro yenoBeka — Jleo-
auga CremanoBrua [IlaGexka. DT1OT BBI-
JAIOLMIACS Mpodeccop BCIO CBOIO KU3HbB
MOCBSITUJI COBEPLICHCTBOBAHUIO OOYUYEHUS
rpaguyecKuM UCLMIUIMHAM CTYIICHTOB
Benopycckoro HamoHaIBHOTO TEXHUYEC-
KOro yHUBepcurera u benopycckoro rocy-
JapCTBEHHOI'O arpapHOro TEXHUYECKOro
yausepcutera (BI'ATY), rne mHOrHE TO-

Jleonna CtenanoBu4
Ila6exa Ibl BO3MNIABISUT Kadeapsl HadepTaTenb-
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HOW reoMeTpuH M MH)KeHepHOW rpaduxu. Coumu 3HaHusMH Jleo-
Hua CTenaHoBUY UMeT BO3MOXKHOCTh ITOJACITUTHCA U C HHOCTPaHHBI-
MU CTYAEHTaMH, KOrja MpenojaBaj IUCUUIUIMHY Ha (paHIy3CKOM
sI3bIKE B TIEpUOJ] paboTHI 3a rpaHuiieil. HTepecHeHniA )KU3HEHHBIN
nyTh U nepedeHb 3acnyr Jleonnga CrenaHoBHYA 3aCHyKMBAIOT OT-
JeTbHOM CTaTbhH, a JIydlle — KHUTH.

I'maBHBIM HampaBieHHMEM B Hay4HO-METOAMYECKOH pabore Ka-
¢enpel B BI'ATY B mepuon pykoBonctsa Jleonnna CremanoBuua
OBLIIO COBEPILIEHCTBOBAHHE T'€OMETPO-TpauecKoil MOATOTOBKU ar-
POMH)KEHEpa, YTO M CErolHs MOKHO CUUTATh OAHOW M3 OCHOBHBIX
COCTaBIISIIOIIMX B OOYYEHHH CIIELUAIUCTOB MH)XEHEPHOTO MPOQUIIS.
IoBbimenre rpaduyecKol MOArOTOBKH OyIyLIETo CIenHanucTa Ha-
NpSIMYIO CBSI3aHO C COBEPILIEHCTBOBAHMEM IIpolecca o0y4deHus Ha-
yepTaTeNbHON reomeTpun. B cdepe mMomepHu3anum cUCTEMBI IpPO-
(eccuonanbHOro 00pa30BaHMs, HANPABJICHHOM Ha pealN3aLUIo
KOMIIETeHTHOCTHOTO MOJX0Ja B CTPYKType Oymymieil mpodeccro-
HAJIBHON NIEATENbHOCTH 0aKalaBpOB TEXHUKH U TEXHOJIOIMH, 3HAYH-
TebHOE€ BHUMAaHHUE JOJDKHO YACNATHCS COIEPKAHUI0 TeOMETpo-Tpa-
(myeckoro oOpa3oBaHUs BOOOIE U €r0 OCHOBE — reoMeTpo-Tpadu-
YECKOMY SI3bIKY M TEXHHYECKOMY TE€3aypycCy, MPEICTaBISIOLIIM CO-
001 OCHOBOIIOJATAIOIINE CPEACTBA TEXHUYECKOW KOMMYHHUKAIMU
1 TIO3BOJISOIIMM 3()(PEeKTUBHO BOMTH CTyzneHTaM B Npo¢eCCHOHATb-
HYIO cpeny Oymymieit nesrensHocTH [1].

PaccmoTpum, 4TO Takoe S3bIK BOOOIIE M T€OMETPO-TpadunaecKuit
SI3BIK B 4acTHOCTU. CllelyeT MOHUMATh, YTO TEPMHH «SI3bIK» OTHOCHT-
Csl HE TOJIBKO K PYCCKOMY, O€JIOPYCCKOMY MJIM HHOCTPAHHBIM SI3bIKaM,
HO 1 K TAKOMY CHELU()PUIECKOMY SIBJICHUIO, KAK «IEPTEHN.

JlaBHO yXe CTajo MCTHHOH BbIpaxkeHue: «YepTex — sA3bIK TeX-
HUKWY». DTO U ONpeleNsieT ero ciaykxeOHoe NpeHa3HaueHue: YepTex
CTaj elle U MEKAYHApOIOHBIM CPEINCTBOM Ilepeaud HMH(OpMaluu.
YepTex B TEXHUKE — OCHOBOIOJIATAIOIIEE CPEACTBO KOMMYHHUKALINH.

Creundurka 0CBOGHHUSI reoMeTpo-rpauyecKoro s3blKa 3aKIiIo-
qaerca B ero «0e30mouHocTn». Eciu cpaBHUBaATh ¢ ApyruMu y4ueo-
HBIMU AWCLMIUIMHAMH, TO B KaXIOW W3 HUX €CTh OTAENbHbIE TEMa-
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TUYECKHUE Pa3lelibl, U3yYHB KOTOPHIE CTYAECHT MOXET IojaraTh, YTO
OH ux 3Haer. [Ipu u3ydeHun rpadpuueckux IUCUUIUIMH — HadepTa-
TEbHON IeOMETPHUH, HHKEHEPHOH U KOMIIBIOTEPHON IpaduKH — 3TO
HEBO3MOXKHO, TaK KaK BCE MX Pa3leibl CBSI3aHbI OOHUM I'€OMETPO-
rpaMuecKUM S3bIKOM, JUIS UX OCBOEGHUS CTYIEHT JOJIKEH 3HATh BCIO
rpaMMATHKY, BCIO JIOTUKY si3bika [1]. BepHo noameueno: «Hauepra-
TeNbHAsl TEOMETPUS — ITO I'paMMaTHKa TEXHUYECKUX AMCLUILIUHY.
B y4eOHON nesATenbHOCTH NpU HM3YYEHHH TI'€OMETPO-rpad)uiecKoro
s3bIKa  (POPMHUPYIOTCS HEOOXOAMMBIE NPENNOCHIIKH AJSl Pa3BUTHUS
TEXHUYECKON SI3bIKOBOM JINYHOCTH, OCO3HAHUE Ba)KHOCTH mpodec-
CHOHAJILHOM HAaINpaBJIEHHOCTH, MOJIOKUTENbHAs MOTHBALMS K BOC-
MNPUATUIO MUpA TEXHUKH. Pa3BHBAIOTCS JMYHOCTHBIC KA4eCTBA CTY-
JICHTOB: KOMMYHUKAIHOHHAsI BOCHIPUUMYUBOCTb, YMEHHE aJalTUPO-
BaThCSl K HOBOW TEXHHMKE M TEXHOJOTHSM, YOSOUTEIbHOCTh B HC-
KyCCHUSIX, OBJIa/ICHUE CTPATErUsMHU U TaKTHKOH NMPOheCcCHOHAIBHOIO
obmenus [2].

JI1000ii HaUMOHAJIBHBIN SI3BIK BBIIOIHAET HECKOJIBKO OCHOBHBIX
¢GbyHKIMA: 0o0meHns (KOMMYHUKAaTHBHYIO), cooOmieHus (wH(popma-
[IMOHHYIO), BO3JIEUCTBHA (IMOTHUBHYIO), GUKCAIIHN U XPAHEHHS BCETO
KOMIIJIEKCA 3HAHUM U MPEACTaBICHUH JaHHOIO SI3bIKOBOIO COOOIIIE-
crBa 0 mupe. C 3TUX MO3ULMHA PACCMOTPUM IeOMeTPO-TpapuuecKuit
SI3BIK M €0 JIGKCHYECKOE M (PPa3eosIorH4ecKOe BBIPAKEHUE — Yep-
Tex [1, 2].

W3 mpencraBneHHBIX Bble (YHKLIUN A1 depTeka Haubonee
XapakTepHa BbIpasutenbHas ¢yHkuus. Mudopmannonnas ¢yHkuus
BBITEKAeT M3 M300pa3uTelnbHOM (DYHKUMH depTexa U odpasyeTr ero
BaXHEHILYI0 XapaKTepUCTUKY. Taxke MOXXKHO HOAYEPKHYTH ICTETH-
4ecKyr0 (DyHKIHIO yepTexa, KOTopas TECHO CBsi3aHa ¢ MHGOpMALH-
OHHOW W HM300pa3uTenbHOH. I KOHEYHO, YepTeX CIYXKHUT OIMOpOi
MBILIJICHUS. ¥ TEOPETHYECKOI0 TIO3HAHMSL.

JlocTrxeHue BHICOKOTO YPOBHS F€OMETPO-rpaduuecKoi KoMIie-
TEHTHOCTH CTYJEHTOB BO3MOKHO IPU UX MOJTHOM KOHTAKTE B COBME-
CTHOW yueOHOH AesrenbHOCTH. CTYIEHTHI ¢ BBICOKMM YPOBHEM pas-
BUTUS TEOMETPO-rpa)ecKoll KOMIIETEHTHOCTH IMTO3BOJISIOT IPEHOo-
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JaBaTeCIro 06pamaTLc;1 K HUM KaK K aKTHUBHBIM Y4aCTHUKaAM y‘IGGHO-
ro mnmpouecca, OKa3blBarOTCs CITOCOOHBIMM HE TOIIBKO peUIUTh rpaq)H—
YCCKHUCEC 3a1a4M, HO U CTaTh TCXHUYCCKH FpaMOTHOﬁ JINMYHOCTBIO.
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MPOBEJIEHUE 3AHATUI IO MH)KEHEPHOM
I'PA®UKE C UCITIOJIB30BAHUEM
KOPIIOPATUBHOM IIJIAT®OPMBI
MICROSOFT TEAMS

E.3. 3eBesieBa, KaHJ. TEXH. HayK, JOLECHT,
M.B. KuceJséBa, CT. IpenoaBareib,
JI.H. Koesik, cT. npenogaBareib

THonoykuii 2ocydapcmeentblii yHugepcumem,
2. Hosononoyx, Pecnybnuka benapyce

KnroueBsie cioBa: umkenepHas rpaduka, miarpopma Microsoft Teams, BeO-
cepBuc Google Classroom, AUCTaHIMOHHOE 00yUeHHE

AnHOTaIms. B crathe paccMOTpeHa TEXHOJIOTHS JUCTAHIHOHHOTO O0YYEHHUSI
B YCJIOBUSIX MAHIEMHH, OCHOBaHHASI HA MPOBEACHUU MPAKTHICCKUX 3aHATHI MO HH-
JKeHepHoii rpaduke ¢ ucnonb3oBanueM BeO-cepsuca Google Classroom u rutatdop-
MBI Microsoft Teams.

[Manpnemus COVID-19 3arponyna npaktuuecku Bce cdepbl 00-
LIECTBEHHON )XKM3HM, B TOM YHCJIE U CUCTEMY BBICILIEr0 0Opa3oBaHUs,
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MIOCTaBUB €€ B CIIOXKHBIE ycioBHA. B omHowacke mpuinioch mepe-
cTpauBaTh Bech yueOHBIN mpouecc. B Ilojonkom rocysapcTBeHHOM
YHHMBEPCUTETE BeJach INIAaHOMEPHAs paboTa MO MCHOIb30BAaHUIO UH-
(hOopMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH B OOy4YeHMH, KO-
TOPYIO HEOXXHJAHHO MpUIUIOCh YyCcKOpuTh BecHo 2020 roma. Emie
B MapTe NPOBOAMJIMCH 3aHSATHS B CTEHAX YHHBEPCUTETA, a B amperne
BCe MEpeLUI Ha AUCTaHIUOHHOE oOy4yeHue. BozHukina HeoOXomu-
MOCTb ONPEAEIUTHCS, IPUYEM B KOPOTKUE CPOKHU, KaKue IIaTPOpMBI
W IPOrpaMMBbl HCIONB30BaTh Ul IPOBENEHHS 3aHITUH, B YaCTHOCTU
[0 HaYepTaTeNIbHOM IeOMETPUU U MHXEeHEpHO! rpaduke, odecredn-
Bas JOCTOMHBIA YPOBEHb IPENOCTaBICHUS 00pa30BaTENbHBIX YCIYT.
BaxubiMHu TpeOOBaHHUAMH K CUCTEME CTaJU €€ HaJeKHOCTb, IPOITy-
CKHasl criocOOHOCTh VMHTEpHEeT-KaHaJIOB, MPOCTOTA CO3AAHUS U Pa3-
MEILEHU KOHTEHTA, JOCTYIIHOCTh CEpBUCOB M IaTdop™m Ajs Ipe-
nojasareneil 1 00y4arommuxcs.

MBI OCTaHOBMIJIMCh Ha HCIIONB30BAHUU OECIJIATHOTO BeO-cep-
Buca Google Classroom, KOTOpHIH yke HpuMeHsIu panee [1],
u KopropaTuBHOH TuiatgopMel Microsoft Teams, xkoropast st Hac
ObuTa HOBOW. Bce HeoOxoaumMble MaTepuanbl (yueOHas mporpaMma,
y4eOHO-METOANYECKUE KOMILIEKCHI, CIIpaBOYHasl JIUTepaTypa, 3az1a-
HUs, BXOZSIIUE B pacyeTHO-rpauueckyto paboTy) ObUTH pazMelie-
Hbl B Google Classroom 110 mepexoia Ha TUCTaHIIMOHHOE 00yUYeHHe.
[TorpeboBanocs Oosee MOAPOOHOE OMHMCAaHWE KAKAOTO 3adaHus, ObI-
J1 100aBIIEHBI IPE3EHTALUH, CO3/1aHbl BUCOYPOKH. 3aHATHUS IPOBO-
JUIIUCH C MCIOJIb30BAaHMEM KOpHopaTHBHOM miatdopmsl Microsoft
Teams. JlaHHBII cepBHC MO3BONSET OPraHW30BaTh OHIIAWH-00y4e-
HUE, COBMECTHYIO paboTy M B3aMMOJCHUCTBUE MEXKIY CTyIEHTaMH
U TPernojaBaTessIMU, IPEAOCTABIISI IUPOKIE BO3MOKHOCTH TS Op-
raHW3alUK yAajJeHHoro o0y4yeHrs. MOXHO UCIONb30BaTh MPHIIOXKE-
Hue 0e3 yCTaHOBKH, BOCIIOJIB30BABLINCE €ro Opay3epHOi BepcHeH.

st kaxkmoil yaeOHO# rpymbl ObUIM cO3aHbl KOMaHIbI (PHUCY-
HOK 1).
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Microsoft Teams Q, Mowex

KomaHgbi

Baum KoMaras:
Wuxenepuan rpaduka rp. 19- WHxenepuan rpaduka rp. 19-
TM(1-a noarpynna) 3eseneea.. T3A 3esenesa E.3.

Pucynok 1. Komanast B8 Microsoft Teams

[IpoBeneHne 3aHATHI NIAHUPOBAJIOCH MPH MOMOIIN KaleHIaps
COTJIACHO PaCIUCaHHUIO.

Microsoft Teams mo3BosisieT AEMOHCTPUPOBATh NPE3EHTALIUY,
no0ble yueOHble MaTepHalibl, OOIIAThCS YYaCTHUKAM C ITOMOLIBIO
rosoca. Tawke mmeercs pyHkuus «JlemoHcTpanus padodero cro-
J1a», KOTOPOH yI0OHO MOJNb30BaThCs IIPH NMPOBEPKE uepTexeid. B on-
JalH-peXuMe MOXXHO IPOIEMOHCTPUPOBATH CTYACHTY €ro YepTex,
NPUCIaHHBIA Ha IPOBEPKY, IOKa3aTh M OOBSICHUTH OLIMOKU, Kak
OyATO BBl HAXOAUTECH B OJHOM ayauTopuu. Bo Bpems 3aHsTHS 00Y-
YaroLIHecsl MOTyT MCaTh COOOLIEHHUs B 4aT (PUCYHOK 2).

Microsoft Teams Q. Mowex
€ Bre xoMauge O6WMiA  NySavkaumn  Dadne  JaNACHER KHUKES AM...  LONONHATEREHO; 2
E @ Primarwon Masa Barepoeswa 230420 1035

=

Wumenepran rpadmica rp. 1...

Obuyei

Cryagwuecxnd var

Pucynok 2. OOMeH coOOLIEHHUsIMU B YaTe
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Hmeercss BOZMOXXHOCTH 3alMcaTh OHJIAHH-3aHATHE, IPOCMOT-
PETh ero mo3xe, Ha)kaB Ha COOTBETCTBYIOIIYIO 3aIIHCh O COOpPaHUH.

Heo0XoauMo OTMETHTh, YTO KPHU3UC TTOCTY)KUII CTUMYIIOM IS
WHHOBAIM B cepe o0pa3oBaHUsI.

Crnucok JiMTepaTypsbl
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benopycckuii nayuonanvHulti mexnuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

KitroueBble coBa: nHKeHepHas rpaduka, rpaduyeckue paboTsl, BHEAYTUTOP-
Has MOATOTOBKA, ayANTOPHOE y4eOHOe BpeMs

AnHoTanusl. AKIEHTUPOBAaHO BHHMAaHHE HAa OCHOBHOH 3a/aue MpenojaBaHus
HHKEHEPHOH rpaduKu — BBIIIONIHEHUH U YTeHUH YepTekeit. [Toka3aHo, 4To oHa MO-
KeT OBITh pelieHa HCKIFOYUTENBHO 32 CUET MCIOIb30BaHUs MPAKTHUECKUX 3aHATHI
[0 CBOEMY IpsAMOMY HasHadeHHI0. CTyHIEHTHl IO/DKHBI BBINONHATH UYEPTEXKU
B ayJAUTOPUH, CKOJIBKO ObI y4eOHOr0 BpEMEHHU HE BBIACISIOCHh Ha MPAKTHYECKHE 3a-
HATUA. HenomycTuMO NOAMEHATH MPAKTHUUECKUE 3aHATUS NPOBEPKOM uepTexkei,
MIPOUCXOXKIECHHE KOTOPBIX HEH3BECTHO, BBIKIAIKOH TEOPETHYECKOro MaTepHania
B MPOJODKEHUE JEKIUU.

OcHoBHas 3ajaya IPHU OpPraHU3aLUHU NPENOJABAHUS MHXKEHEp-
HOU Tpadvku HOIDKHA 3aKIIOYAThCS B CO3NAHMM YCJIOBHH IJISI BBI-
MOJHEHUS] CTyIEHTaMu TIpadHuueckux paboT HemocpeaCTBEHHO
B ayAMTOpHH. B mpexHue BpeMeHa, Koraa ayJuTOpHOE BPeMsi C 3TOH
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LENbI0 BBIAEISUIOCH B IOCTATOYHOM KOJIMYECTBE, Tak U Obuio. Cry-
JEHTBl YEPTUIHM TOJIBKO B ayAUTOPHH. UepTeXHU MOCTOSHHO XpaHH-
JCh Ha Kadeape U BhIOABAIUCHh UCKIIOUYUTENBHO Ha BpeMs padOThI
B ayauTopuu. UTOOBI CIpaBUTHCS C MPOrpaMMOi 00ydeHuUs1, JPyroro
BBIXOJIa, KpOM€E KaK, IPUJs Ha 3aHATHUS, YEPTUTh, Y CTyICHTa HE Obl-
70 [1]. Tax oH MOT HAyYUTHCS BBIMOIHATH YEPTEXKU. ITO 0Oecreyn-
BaJO U JUCLUUIUIMHY Ha MPAKTHUYECKHUX 3aHATHSX: B ayIUTOPHUHU I10-
CTOSTHHO ObLJ1a pabodas aTMocdepa.

[Tocrenenno cutyauus MmeHsuach [2, 3]. Bpems npakTudyeckux
3aHATUH 110 MHXKEHEPHOU rpaduke B By3aX COKpAaTHJIOCH C ILECTU 10
YeThIpeX YacoB, a B HACTOsAIIEE BpeMsl — J0 IBYX, PEAKO — A0 Tpex
4JacoB B Henento. 1 ¢opma mpoBeaeHus 3aHATHH B CBA3U C 3TUM IO-
CTENEHHO HEONPABJAHHO YA B APYTIYIO IIOCKOCTh, MPEUMYIIECT-
BEHHO B IPOBEPKY uepTekeil. Mbl BBIHYXKIEHBI PacCUUTHIBATH HA
BBICOKYIO CO3HATEIbHOCTh U OTBETCTBEHHOCTH CTYIEHTOB, 00OOCHO-
BbIBast TaKyto (popMy 3aHATHUI, HA TOHUMAHHE CTYAEHTaMU TOT'O, YTO
3aMMCTBOBAaHME TOTOBBIX PELICHUI HE IO3BOJIMT UM IIOJNyYHTb
JOJDKHOE MH)KEHEpHOe 0Opa3oBaHHE U ObITh B JajbHEiIEM ycren-
HbIMU crnienuanucraMi. OIHaKO pacder Ha Takoe IOHUMaHHE OIpaB-
JBIBACTCS JIUIIb OTYACTH, B OTHOLIEHUH HEKOTOPBIX CTYAEHTOB, KO-
TOpBIE NEHCTBUTEIBHO CTPEMSTCS BBIIOJIHATH rpaduueckue padoThl
caMocToATeNbHO. Jlpyrue u He MOMBILUIAIOT Tak noctynats. OOpa-
TUTE BHUMAHHUE: y 3TOH 4acTH CTYIAEHTOB B IPYIIIE MOXET He ObITh
Jake HaJIeKalluX YepTeXHbIX NpuHamiexHocteil. OHM  He
B COCTOSTHUM TOJIKOM HMH IOJIb30BaThCcsi. JTO BHIHO, €CJIM 3acTa-
BUTb CTYJEHTA YTO-TO HAYEPTUTh B AyAUTOPUH, UMEHHO IPUCTYIIUTh
K BBIIIOJTHEHHIO HOBOT'O YEPTEKA, & HE K HECYILECTBEHHBIM IIPaBKaM
npuHeceHHoro. Jlaxke mpocroe mepeuepurBaHue YCIOBUS rpaduue-
CKON paboThl MOKET BbI3BaTh y HEKOTOPBIX 3aTpynHeHus. Llupkyns
OKaXETCsl «XPOMOI», KapaHJaIld TYIbIE, JUHEeUKa KOPOTKOH, PyKH
HeyMmenble. HeT aneMeHTapHOl npakTHKK depueHHs. Jlaxe 4ucToro
¢dopmara 1IsI HOBOTO 3aJaHMsl MOXET HE OKa3aTbci. A 3ayeM Bce
3TO, MO €ro pa3yMEHHIO, €CJIM OH MPUXOIUT Ha MPAKTHUECKHUE 3aHsI-
TUsl He paboTaTh HaJ HOBBIM YEPTEKOM 10 OUEPEAHOM TEKYyILIEeH Te-
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M€, a MMPOCTO MOKAa3aTh YEPTEXKU MO NPEAbIIYIIUM TeMaM. ITOT YKO-
PEHMBIIMIACS HACTPON HAJO CTPEMUTHCS COUTH U JTOOUTHCS ITOHMMA-
HUS CTYIEHTaM{ TOTO, YTO CaMbIM IIEHHBIM B €r0 OOY4YEHUU WHXKe-
HEpHOI rpaduke cunTaeTcs BpeMs KOHTAKTa C MpernojaBareneM Ha
MNPAKTHUYECKUX 3aHATUSAX MO MOJYYEHUIO HOBBIX 3HAHUU. YK TOYHO
HE CTPEMJICEHHUE TONYYHUTh 3aBETHBIE TOMIMUCH IO/ MPUHECEHHBIMU
YepTeKamH.

UTo0bl CTyIEeHT CTpEeMHJICS YepTUTh CaM, OJHOW MOTHBALIUU
Mano. HeoOxonuMo u mpuHyXaeHHe, OCOOSHHO B OTHOIICHUH TEX,
KTO €Ille HE OCO3HAET BaKHOCTH CAMOCTOSTEIIEHOTO BHITTOIIHEHUS 3a-
JaHWS, TOPYyYaeMOro IPero aBaTeneM, U He TOJIBKO 0 HHKEHEPHOH
rpaduke, ectectBeHHO. OIMH U3 AJIEMEHTOB NMPUHYXACHUS — TpeOo-
BaHHE 4epTUTH Bce 90 MUHYT NMPaKTHUECKUX 3aHATHHA C LEIBIO T10-
JyYUTh OIEHKY CBOETO MPUIJICKAHUS MPEIoAaBaTeieM 10 X 3aBep-
LIEHUU. DTO HANO CTaBUTh, KAK TOBOPUTCS, BO [JaBy YIria. OTO
TJIaBHOE — MPWJIeKHAS padoTa CTyJeHTa B ayJJUTOPHH, a HE HalTN4ne
yepTeKeil, KOTOpble OH MPEAbSIBUT HA MPOBEPKY U IMPOUCXOXKICHUE
KOTOPBIX HEU3BECTHO [4].

W motom, cTpeMieHre NOATIHYTh CTYEHTOB YIpO3aMH, JIeHUCT-
BHUTENHHO, KOT'0-TO 3aCTABUT HHTEHCHBHEE padOTaTh, a KOTO-TO, YTO-
Obl M30eXaTh HapEKaHWIA, TOIKHET Ha W3BECTHO Kakod myTh. M Ham
Oyzer KkazaTbcsa, YTO Bce Oosee-MeHee HOPMAaIbHO, Pa3 UepTEXH
ectb. Tak 4TO, TAKOTrO poja MaBJeHNE HA CTYACHTOB (OTHOCHUTEIHHO
MPOCTOTO HAJIMYUSI HEOOXOIUMBIX YEePTEXei) — 3TO He BBIXOJ. BbI-
XOJI — 3TO «BECTH CTYJEHTa 33 PYKY», 3aCTaBUTh B3SAThCA 32 paboTy
B ayJIUTOPHH, B BallleM IPUCYTCTBHH, MOJCKA3bIBATh €My IIpU HEO0O-
xogumoctu. [locTosHHO nOmKeH OBITh Auanor. JTO CIOXKHee, YeM
MPOCTO TIPOBEPSITh NPUHOCHUMBIE YEPTEXKHU, CIIOKHEE OpPraHHW30BaTh
paboTy B aymuTOpUu BCel Tpymmbl 0e3 uckiroueHuns. Onpoc npu 3a-
IIUTE YepTexa Toxe Manod(hpeKTHBeH, 4TOOBl Ha HEro ymosath [5].
B utore Mbl BEIHYX/IeHBI OyJeM IONIUCATh NMPUHECEHHBIA YepPTeK.
Ho ne ¢axkr, 4ro, gaxe npereprieB OONBIINE 3aTPYTHEHNS, BHICTYIIAB
BCE HAapeKaHWs B €ro aJpec MpH 3alluTe, CTYyASHT BO3BMETCS 3a YM,
HaYHET TI0CIIe ATOr0 CaM YepPTUTh CIEAYIOIINI uepTex. byner meict-
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BEHHO, €CJIM OH OyZIeT BBIHYK/IEH YePTUTH BCET1A B ayAUTOPUH, BUIS,
YTO TOJIBKO 3Ta paboTa OLEHUBAETCS MpernojaBaTeleM, W HUKaKas
npyras, npuHeceHHas ¢ coOod. He momkHo ObITH Apyroro BbIXoza
y ctyneHTa. lIpuHeceHHble paboThl BOOOLIEe HE clenoBano Obl pac-
cMaTpuBath. BakeH He cam (akT Hanmumums HeoOXoAMMOW rpaduye-
CKOH paloThl, a TO, YTO €€ HAUEPTUII CaM CTYIEHT.

Ha, Mano BpeMeHM ynensercs Ha Ipaktuueckue 3aHsatus. Ho
3T0 Bce ke 90 MUHYT, U CTYAEHTa MOJKHO YEMY-TO HAy4IHUTh 33 TAKOE
Bpems. [Ipu npaBUIIbHON 4ETKOM OpraHU3aLMM 3aHSTHI, 3TOro Bpe-
MEHM He TakK yX U Mayno. KoHeuno, o0beM paboT M UX CIOXKHOCTh
JOJDKHBI COOTBETCTBOBATH BBIAEIAEMOMY Y4eOHOMY BpEMEHHM Ha
MPAKTUYECKOE 3aKpeIJIeHne 3HaHWH, MOoJydeHHe MHUHMMyMa HeoO-
XOIMMBIX YMEHHUI U HaBBIKOB. He cTOMT cTpouTh MILIIO3UH, YTO 3a-
rpyxas OonpmmM 00beMOM rpaduueckoll padOThI, BBIMOIHSIEMON
HEHM3BECTHO TI'JIe, KaK U K€M, Mbl 100beMcs TOro K€ pe3yibrara. CKo-
pee — HaoOopoT. EnuHCTBEHHBII BBIXO, KaK YKa3bIBaJIOCh, — 3TO 3a-
CTaBUTh CTYJEHTA YEPTUTh B ayauTopuu Bce 90 MUHYT. DTH uepTe-
M CJIeIlyeT U3bIMaTh 1 MPOBEPSTH BHEYPOUHO, YTOOBI HE OTBIIEKATHCS
OT BeleHMA 3aHATUS. VIMEHHO 3TO OyleT MMeTh 3HaueHUE U MOJIb3Y,
TaK KaK Mbl BUIUM, YTO IPOBEPSEM YEPTEXKHU TOTO CTYIICHTA, KOTOPBIH
CHJIeTl y Bac B ayIUTOPHUM, U 3TO OH HX BBIIOJHHUI. A IPOBEPATH BCE,
9YTO OH HHM NPHHECET, — HeOnarogapHas padora. Jto 3auem? OH npH-
HEceT Bce, Kakoe Obl 3alaHre Mbl HU BbIIaiM Obl, Jaxe Jr000H CIIoXK-
Hoctd. HO 3TO, OTKPOBEHHO TOBOpS, MMUTALMSI Y4€OHOTo mporecca.
Xots1, BHELIHE BCE BBINISLAMT XOpoio, npuemsiemo. Komrmekr ugep-
TeXeH, U He MaJblii, CTYAEHTOM IIPEIbSBIICH, OLICHKA BHICTAaBJICHA.
A 9TO TaM €O 3HaHUSIMHU CTYAEHTa — 3TO BOIPOC.

U He Hano 3a0iykAaThCsl B OTHOLIEHUH TOTO, YTO, IYCTh JaXKe
HE 4epTs B ayIUTOPUH, IPOHOCS IOYTH TOTOBBIE B CYLIECTBEHHOH
9acTH, a TO U MOJIHOCTHIO TOTOBBIE UepTeku [4], mpereprneBas npo-
LecC UX 3aIUUT [S5], BBIIONHAS AakKe YKa3aHHbIC IPABKH HA HUX, CTY-
JEHT KakK-TO KOCBEHHO IIOJIy4aeT HeOoOXOOUMBble 3HAHUS, YMEHHMS,
HABBIKU U T.[., YTO OH JOHAET TAKUM IIyTEM BILIOTH 10 TOTO YPOBHS,
KOTOPBI IPONHKCAaH B CTaHAApTE CHELUANbHOCTH B OTHOLICHUU HH-
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KEHEepHOH rpaduku, — BiageHue depTexoM. OTBIT TOKa3bIBaET, YTO
9TO JaJIeKO He TaK. DTO MOKHO BHUJIETh HA UTOTOBOM aTTECTAIlMH —
dK3aMeHe Wi 3adere. Ho MCcpaBisaTh CUTyalio B KOHIE CEMecTpa
yKe TI031HO. B uTOre CTYyJeHT He MBITheM, TaK KaTaHHEM ITOIy4aeT
BO3MOXKHOCTB TIPOJIOJDKUTE OOydeHUe, He uMes OJKHOW rpaduye-
CKOH ITIOATOTOBKH.

Taxum 06pa30M, HE 00bEM H CIIOKHOCTH NpCaAbABIISICMBIX T'pa-

(I)I/I‘IGCKI/IX pa6OT, a TOJIBKO UX ayJUTOPHOC BBIIIOJIHCHUC ITO3BOJIUT
noAACPIKUBATH HpHeMJ’ICMBIﬁ YPOBCHb IMOAT'OTOBKU CTYZICHTOB.
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Annotarmst. [IpuBeqeH ONMBIT BHEOPEHHS B y4eOHBIH Mpolecc IO HadepTa-
TeNbHOH reoMeTpun paboumx Terpaneil. [lokazana Bbicokast 3P(PEeKTHBHOCTH BO3-
BPALICHHUS K UX MCMOIb30BaHUIO, OCOOCHHO B ayANTOPHOM (hopMmare, Ha IpaKTHIe-
CKUX 3aHATHSAX MPH ITOCTOSHHOM WHAMBHIYATbHON KOHCYJIBTATHBHOM MOIICPIKKE
[pEToIaBaTeNeM.

Bonpiryio posip B yCHEmIHOM H3y4eHHH HauepTaTelbHOW Ieo-
METPHUU U JPYTUX MPEAMETOB BCer/ia urpana padodas terpans [1, 2].
Bo3spokaenue ee HUCIONb30BaHHUA OCOOCHHO aKTyalbHO B CBSI3U
C BBIHYKJICHHBIMU 3IHU30JMYECKUMHU I1E€PEX0AaMU Ha JUCTAHLMOH-
HyI0 QopMy OOydeHHS B TPOIDIOM W TEKYyIeM Y4YeOHBIX TO/aX.
[Ipyunna B ToM, 4TO paboyas TeTpaab HE TOJBKO HPEAOCTABISIET
BO3MOXHOCTb PEIIaTh B COOTBETCTBHM C MPOrPAMMOM JUCLUIUIMHBI
HEOOXOOMMBbIEe 3aJayH, TIIATEIbHO MOJOOpaHHBIE MO COACPKaHUIO,
WCXOIOHBIE YCJIOBHUS KOTOPBIX BBIBEPEHBI, HO M MAaKCHMaJbHO Ha-
[TISAHO JEeMOHCTpUpPYeT Xox perteHus. CTyleHTy, H3ydaloleMy Te-
My, HET HEOOXOIMMOCTH CAMOMY MCKATh T€ WJIM WHBIE MOIXOAIINE
MpPHUMEPHL, B TOYHOCTH IIEpeuepUYnBaTh UX YCIOBUS, HE JOIYCKas MO-
rpemHocTedl. [lorpemHocty nepedyepuyuBaHUs MOTYT IOBJIHATH Ha
HarJISIAHOCTD BBITIONHAEMBIX TOCIEAYIOIIUX MOCTpOoeHuil. Moxer
noTpedoBaThCcsA IepeuepurBaHUe YCIOBHS 3aJaydl 3aHOBO, €CIIU
B IIPOLIECCE PELICHUSI OCTPOCHUS OKaXyTCsl HeyllauHbIMU — HE Ha-
[JISAHBIMH MJIM BOBCE BBIXOSIILMMM 32 TNpenessl Jucta. BaxHocTh
WCIIOJIb30BaHMs pabounx Terpaaeil B ApyroM. B Tom, 4To Kaxmbli
CTYZAEHT IOJIy4aeT BO3MOXXHOCTh BHAETh BECh MOMIEKAIIMN H3y4e-
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HUIO y4eOHBI MaTepuan (IpudeM KOHLEHTPUPOBAHHO), MPENCTaB-
JICHHBIH KIJIIOYEBBIMU 3a/la4aMU 110 KaXI0H TeMe, U BCE TEMBI, U3JI0-
KEHHbIE B HEOOXOIUMOI MeToan4YecKol mocienosarenbHocTH. [Ipn
3TOM OH MOXXET OTCIIEKHBATh M IOCIENOBATENHHOCTb, M JIOTHKY
MPOIBUKEHHUSI OT TEMbI K TEME, YTO JeNaeT HOCHIbHBIM CaMOCTOSI-
TENbHOE U3YYEHUE JUCLUIUIMHBIL.

Pabouas terpamp — 3TO MOACIIOPHE K JIGKLUUSAM, a B YCIOBHSX
JMCTaHIMOHHOIO 00y4YeHHsI OHAa 3aMEHSAET UX B HEKOTOPOM CMBICIIE,
Onarogapsi OpUEHTUPOBAHUIO B HY)KHOE pycio. BceBo3MOXKHBIE ke
MOSICHEHHUSI K PELICHHUIO 3a7ad B YCJIIOBHSIX COBPEMEHHOH MH(opma-
LUOHHON O0ECIIEYEeHHOCTH JIETKO MOXKHO HaxoOuTh B ceTu MHTep-
Her. [lo paboueld Terpaam BuAeH TpeOyeMbId HM3y4aeMblii 00BeM
Kypca, MOHSTHBI 3Talbl ero u3ydeHus. Ecim nekuuy u He OTMeHs-
JIUCh, HE 3aMEHSUIMCh AMCTAaHUMOHHBIM, TPYOHO KOHTPOJIUPYEMBIM
WX MPOBEIEHUEM, CTYAEHT 110 TEM WJIM MHBIM IPUYMHAM MOT CaM HX
MPOIYCKaTh, YTO-TO YIYCKaTh, NAXE MPUCYTCTBYs Ha jekuuu. Ofn-
HAKO MMesl Iepell IJla3aMu pabouyro TeTpab, OH MOIY4YaeT BO3MOX-
HOCTb BHJIETb, YTO IMPOIMYLIEHO, YTO HEOOXOAUMO BOCIIOJIHUTH CAMO-
CTOSITEIbHBIM U3YyYEHHUEM.

Koneuno, peub ueT 0 MOTUBUPOBAHHBIX CTYIEHTAX, CKIIOHHBIX
K 00y4eHMIO, KOTOpbIE IEHCTBUTENBHO CTpeMsTCs K 3HaHUAM. OHH
BUJT, KaKk pealn3oBaTh 3To cTpemienue. He ctout cynuts 06 00-
miell MpaBWJIBHOM KapTHHE 10 IpHUMepaM, KOTOpble Bceraa Obuin
U ecTh B OONBLIEM WM MEHbLIEM KOJUYECTBE B KaXIOH ydeOHOI
IpyIIe B 3aBUCUMOCTH OT NMPOXOAHOI0 0ajia Ha CrenuaibHOCTh. Ec-
JIM CTYACHT HE XOYET YUMTHCS, HE CTPEMHTCS MPEOAOJIEBATh BO3HU-
Kalolye TPYAHOCTH 00Yy4eHUs], TO IPUHYXAEHHE ero K yueOe Bblaa-
4el 3a7ay CTPOro 1Mo MHAMBUIYaIbHBIM BapuaHTaMm — 310 Mud. byxn-
TO eMy HEOTKyza OyIeT B3sITb [OTOBbIE PELICHHUS B YCIOBHSIX COBpE-
MEHHOH  WH(OPMAaLMOHHO-KOMMYHHUKAaTUBHOW  00ECIIEUEHHOCTH.
VYnoBaTh Ha 3TO Bcepbe3 He cTOUT. CTyneHT He OyneT UMETh JKena-
HUS CaM 3ayMbIBaThCsl HAJ TE€M, KaK BBIIIOIHUTH HEOOXOAUMBIE MO-
CTPOEHHMS, COOTBETCTBYIOLIUE YCIYrd OyayT MPENOCTaBIEHBI €My
KeM-TO 4epe3 MHTepHer. Y NMPOTHBHUKOB WJIM, CKaXEM Msrde, He
CTOPOHHHUKOB DPabourX TeTpazneil mmeercss NOBOX, 4TO B paboueii
TeTpaiy BCE 33a4M y KaKIOro OAWHAKOBBI. A YTO, €ClIU pasHbIE,
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1 OH HE MOHMUMAET, YTO MPHULIEN B YHUBEPCUTET 3a 3HAHUSIMU? DTO
noMoxer? CIMIIKOM MPOCTO OBLIO OBI.

OmnbIT BHEAPEHUS B TEKYILEM y4eOHOM ropy padoumx Terpajen
MOKa3aJl, 9TO €CTh JOBOJILHO-TAKW MHOT'O CTYAECHTOB, KOTOpbIE CTpe-
MSTCS IOCTUTHYTh JUCLUIUIMHY, & HE IPOCTO JIOOBIM IIyTEM IIpeIb-
SIBUTH pelieHust TpedyembIx 3amad. OHM caMH YCHOYHMBO TyMAIOT,
YTO K Y€MY, OPUEHTHPYSICh HAa NPOYMTAHHYIO HaKaHyHE JIEKLHIO.
U coBcem He 00s13aTeNbHO, YTO BCE IOrOJIOBHO OYIYyT CIIHCBHIBAThH
y KOro-TO TOTOBBIE ITOCTPOCHUS, HE IOHUMAasi HU4ero. 1o ObLIO 3a-
MEUEHO B ayIUTOPHUU Ha IPaKTHYECKHX 3aHsTusAX. UM, Gomee Toro,
3TOMY €CTh OOBEKTHUBHOE MOATBEP)KACHUE — MPOLIEIIas B O3HaMe-
HoBanue 100-nmeTHero roOuies yHUBEPCUTETa NPEIMETHAs OJIHM-
nuana. U3 gersipex mpusepoB Tpoe ObUIM M3 TeX Y4eOHBIX TPYIIIL,
B KOTOPBIX B MOPS/IKE IKCIIEPUMEHTa BHEApsUIach paboyasi TeTpaib.
Bcero xe y4acTHHKOB onmuMmuazpl ObUI0 OKono copoka. Ho ynauno
(UHUIIMPOBATIM UMEHHO TE€ CTYACHTHI, KOTOPBIE, TOBTOPUMCS, aK-
TUBHO HCIIONBb30BaJM Padouyi0 TeTpagb M B TEUEHHE CEMecTpa,
W TIpY TIOATOTOBKE K onumnuage. Kakue eme HeoOXOAMMBI 1OKa3a-
TENbCTBA.

PaGouas terpanp 1o IUCUUIUIMHE — 3TO CPEACTBO Pa3BUTHS I1O-
3HABaTEIbHOM aKTHBHOCTH M OPTaHU3ALMM CAMOCTOSITENBbHOU pado-
Tel cTyAeHToB [l], cmocoOcTByromee (HOPMUPOBAHMIO KOMILIEKCA
NPAaKTHUYECKUX HABBIKOB, 3HaHUN W ymeHuil [2]. Ee 3amanus, xotd
U «OJMHAKOBBIE ISl BCEX OOYYaIOIIMXCS, HO BBI3BIBAIOT Yy KAXKIOTO
YyBCTBO JINUHOW OTBETCTBEHHOCTH, TaK KaK JIESITEIbHOCTh Ka)KIOTO
npoBepsieTca U oreHuBaercs» [2]. Ilpu aToM TeTpanp npesamnonaraet
CaMOCTOSITENIbHYIO NapajlielbHyl0 paboTy CTYIEHTOB C COIEpPKaHHU-
eM yueOHuKa [2]. Hannuue cooTBETCTBYIOMIETO, COTJIACOBAHHOTO TI0
TemMaM Kypca Jekiui [3, 4] — HenpemenHoe yciaoBue 3P PEeKTHBHOTO
WCIOJIb30BaHMs pabouel TeTpaau.

PaGoune Terpagu 1 B HEAATIEKOM HPOLUIOM, U B UCTOPUYECKOM
IUTaHe Bcerzaa ObUIM HEOThEMIJIEMOM 4acThi0 METOJUKH M3y4YEeHHUS Ha-
YepTaTeNbHOM TeOMETPUH M BBINAIM U3 yueOHOro mpolecca He TakK
naBHO. Bo3poxaeHne MpakTUKW MX HMCHONb30BaHMS MO3BOJSET ay-
IUTOPHO 3G (EKTUBHO NPOXOANTH M3Yy4aeMblil MaTeprai B OOJbIIeM
obbeme 1 Oosee TarensHo. Pabouas TeTpanb nenaer mpakTHIecKue
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3aHATHS ACHCTBUTEIBHO TAKOBBIMH IO CYTH CBOErO Ha3BaHUS, Tak
KaK MPeJoCTaBIsIeT BO3MOXKHOCTD MOTPEOOBATh OT KaXKIOTO CTY/eH-
Ta CaMOCTOATEIHHOTO BBHITIOJHEHUS! TTOCTPOSHHIA 10 CYIIECTBY KaXK-
JIOW M3ydaeMol TeMbl, He JOXKHIAsCh, TIOKa UM OyJeT mepedepueHo
YCIIOBHE HA YTO YXOJUT JIbBUHAS JIOJISI ayTUTOPHOTO BpemeHu. U mo-
TOM, TIOMAMO HEMPOU3BOAUTENHHBIX 3aTPAT BPEMEHH, TIPH TIepeuep-
YUBAaHUM yCJIOBUSA COWBAETCS HACTPOM CTy/IEHTa B TOM ILIaHE, YTO
LENBI0 3aHATUH ABISIOTCS UMEHHO IMOCTIEAYIOINE ISHCTBUS cortac-
HO M3y4aeMoOl TeMe 3aHSATHH, U K HUM HaJ0 MPUCTYNaTh cpa3y, He
OTBIIEKAsICh HU HA YTO WHOE.

OOpamasick K CTPYKType BHempseMoil pabouedr Terpamu [3],
CleqyeT OTMETUTh, YTO HM3ydaeMmble TEeMbl B HEW pacrojiararoTcs
B TOH K€ IOCIIeIOBATEIIBHOCTH, YTO M YUTaeMbIe Ha JeKIuu [4] (cm.
pucyHok). bonee Toro, B moiprCyHOYHOM TOIICH K KaXKIOW 3a/1a4e
MIPUBENEHBI TIOCTPAHUYHBIE CCHUIKH Ha COOTBETCTBYIOIIHMHA JIGKITMOH-
HBIM Matepuain. TakuM o0pa3oM, CTYACHTHI Ha MPaKTHYECKUX 3aHs-
THSX TIOCIE JIEKIIUU TOJY4aloT BO3MOXKHOCTH Cpa3y MpPHCTYIaTh
K M3YYEHHUIO TEMBI U 3aKPEIJICHHUIO TI0 CYIIECTBY, HE TPATS BpeMs Ha
repedepurBaHue yCIOBHs K KaXIOW 3a/ade, KaK yKa3bIBaJIOCh pa-
Hee. DTO MO3BOJSET JIYUIle 3aKPEIUISITh 3HAHUS, YEM TPaJAULMOHHO,
KOTJla MHOTO BpPEMEHH yXOJIWJIO Ha PYTUHHOE IepeuepunBaHUE ycC-
JIOBHH K KaXKIOH 3a/a4ye ¢ JOCKH, TeM OoJiee 4TO B HEKOTOPHIX CITy-
YasXx BPEMEHHM Ha TOYHOE IepeuepyrBaHUE YCIOBHS TpeOyercs He
MEHbIIIE, YeM Ha Ha pelIeHne caMol 3aJauu.

Kommeke yueOHbIX TOCOOUIA,
BHEJIPEHHBIN B yueOHbI mporecc
Ha Kadeape UHKeHePHOH rpaduKu
MalHoCTpouTenbHoro nmpoduns BHTY
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DTO0 Kacaercsi He TONBKO CTYACHTOB, HO U mpenoaasatens. Oc-
BOOOXKIIAsICh OT 3aTpaT BPEMEHW Ha BbIYEpUYMBAHHUE YCIOBUU 3a1ad
Ha JIOCKE, MPEIoAaBaTeb MoTydaeT BO3SMOXKHOCTh OONbIIIE BpEMEHU
YAEIATh HEMOCPEACTBEHHOW WHINBUAYAIBHON paboTe co CTyneHTa-
MU, HaIpaBIIATh KaKJOrO Ha MPaBUJIBHBIN IyTh B PEIICHUM 3aJad,
B BBITIOJTHEHWW TOCTpoeHuid. Jlydimre, 4ToOBI CTyIEHTBI CaMOCTOSI-
TEIBHO 33/IyMBIBAJINCh HAJI pEIIEHUEM 3aJla4d, a He CIIENO mepedep-
YUBAIA YBUJIEHHOE C JIOCKHM, HE BHUKAA B CyTh. «OTBSI3aBIINCE» OT
JOCKHU TIPETIoIaBaTellb CMOXKET MOCTOSIHHO TepeMeIaThes 10 ayau-
TOpHUH, TOJICKa3bIBas B HYKHBI MOMEHT Ka)KIOMY CTYIEHTY Clie-
IOYIOIIUH [Iar B BBITIOTHAEMBIX ITOCTPOEHUSAX MPH HEOOXOTUMOCTH.
Taxk mydire, 4eM yCIIeNTHOE CPUCOBBIBAHUE CTYIEHTAMH C JIOCKH BbI-
MOJTHSIEMBIX TPEIoaBaTeneM IOCTPOSHHH, KaK TpaBUio, Oe3ayM-
HO€, He MOHATOE, U TOJMBKO Ha MEPBBIN B3I KaXKYIIeecs MOIe3HbIM
JUTA HUX. BHeNIHe KaxeTcs, 4To Bce XOPOIIo, HO YCIBIIIATh MaTePH-
a1, YBUAETh HeOOXOIMMbIE AEHCTBUS — OTO HE TaK yX JOCTATOYHO
JUTS TIOHMMAaHHUS, & TOYHEee, MHOTUM CTYJIEHTaM COBCEM He IPUHOCUT
TOJTB36I, TIOKA OHM HE HAayMHAIT MpobdoBath camu. M Ha 3TO Hamo
TPaTHUTh JHBHHYIO JOJIF0 BPEMEHHU MPAKTHUECKUX 3aHATHH.
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AnHoOTarms. PaccMarpuBaeTcsl akTyalnbHOCTh MPUMEHEHHs pabodeil TeTpaan
no yueOHoi mucumumae «WmkeHepHas rpadukay s HHOCTPAHHBIX CTYICHTOB
C LIeNIbI0 MOBBILICHHST 3P PEeKTUBHOCTU OOyueHus. [IpUBOAATCS METOAMYECKUE pe-
KOMEH/IAIHH 10 pa3paboTke paboyeit TeTpaim.

[ownck myTeit coBepiIEeHCTBOBaHUS KauyecTBa 00pa30BaTeIbHOIO
rporiecca OECKOHEUEH B yCIOBHSIX TOCTOSHHO W3MEHSOIETOCS MHU-
pa, oH puobOperaeT HauOONIBITYI0 3HAYUMOCTh C YBEIIMYEHHEM CKO-
pocTH Ti100aTu3alud MEPOBOTO TIpocTpaHcTBa. OTBETHOH peakiuen
00pa3oBaTENbHON CUCTEMBI Ha YCIIOBUS, POJUKTOBAHHEIE TII00AIH-
3amuel, crajga cMeHa OCHOBHOTO BEKTOpa pe(OopMHpOBAaHHS U MO-
JIEpHU3AIMY Ha MHTEPHAIMOHAIN3AINIO, KaK Ha KIIFOUEBYIO CTpaTte-
THI0, 00€CIIeYNBAIONIYI0 KOHKYPEHTOCIOCOOHOCTh YUpEeXKIeHHH 00-
pazoBaHUS B COBPEMEHHOM MUpE.

B nHacrosmee Bpemst BaXHBIMU 3a/1a4aMu B cepe oOpazoBaHUs
CTaHOBSTCS:

— obecrnieueHne mpohecCHOHATBHON H aKaJIeMHYeCKOH Mo-
OWIFHOCTH CTYAEHTOB U TPO(ECCOPCKO-TPEnoIaBaTeNbCKOro Co-
CTaBa;

— B3aKIFOYEHHE MEXIYHAPOAHBIX MEKYHHBEPCHUTETCKUX CO-
TJIaIICHHH;
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— YBeIMYEHUE KOJIMYECTBA HMHTETPHUPOBAHHBIX MEXIyHAPO.-
HBIX Y4€OHBIX IPOrPAMM.

Bce 3T0 BO3MOXKHO NpH yCIOBUHM IPUMEHEHHSI O0ILIEro MEXAY-
HapOIHOTO aKaJAEMHUYECKOIO sI3bIKa, KOTOPHIM MHOTUE JECATHIICTHS
CUMTAETCS aHTJIMICKU.

Opranuzanust yaeOHOro mpoiecca Ha aHTJIMICKOM SI3BIKE CIIO-
COOCTBYET MOBBILICHUIO MPUBIEKATENBHOCTH YUpEXAeHUH oOpa3o-
BaHUs B Ila3aX aOMTYpUEHTOB Ha MHPOBOW apeHe, YTO MOXET IO-
JIOXKHUTENBHO CKa3aThCs M Ha PEeUTHHre B LenoM. J[aHHas MUpoBas
TEHJICHLMS MOJy4YHuia CBOE€ OTPAKEHHE B CTPATErMU Pa3BUTUS CHUC-
TeMbl oOpasoBaHusi Pecrybiuku benapychk, pazpaboraHHO#l B pam-
Kax BKJIIOueHus: B EBpormeiickoe mpocTpaHCTBO BBICIIEro 00pa3oBa-
Huda. OnHa u3 3a7a4, MOCTABICHHBIX JAaHHOM CTpaTerueil, — pacum-
peHue MepeyHsl CIeUaJIbHOCTEH BBICIIEro 0Opa3oBaHUsI C BO3MOXK-
HOCTBIO0 00yYeHUs Ha aHTIIMHCKOM si3bIKke [1].

OpHoll u3 crenuanbHOCTER, MO KoTopod B bemopycckom Ha-
HuoHaNBbHOM TexHudeckoM yHusepcurere (BHTY) Obuio opranuzo-
BaHO 00y4YeHHE HHOCTPAHHBIX I'PAKIAaH HA aHTJIMHCKOM SI3BIKE, CTasla
1-53.01.01 «ABTOMaTH3a1Usl TEXHOJOTMYECKUX MPOLIECCOB U IPOU3-
BOJICTB (10 HampasJeHusAM )». [lanee peus noiaer o0 U3yuyeHUH JHcC-
UUIUTMHBL «MHXeHepHas rpaduka», KOTopas OTHOCHTCS K MOZIYJIIO
COLMAIbHO-TYMaHUTApHBIX TUCHHIIMH «OCHOBBI KOHCTPYHpPOBa-
HUS» B y4eOHOM IUIaHEe JaHHOW CHEeUabHOCTH.

Ananu3 onbiTa pabOThI C HHOCTPaHHBIMHU cTyneHTamu B BHTY
MY U3Y4EHUU JUCUUIUIMHBI «VHXeHepHas rpadurKay MO3BOIHI BbI-
SIBUTh PSAJ TPYIHOCTEH:

— npobensl B o0ecriedeHny 00pa3oBaTeIbHOIO IpolLecca pene-
BAaHTHOW y4eOHO-METOINYECKON JINTEPATypOi Ha aHTIIMHCKOM SI3BIKE
B JIOCTATOYHOM 00BbEME U KOJIMYECTBE;

— HHU3KHE I[I0Ka3aTelu pe3yJIbTaTUBHOCTH CAaMOCTOSTEIbHON
paboThI CTYIEHTOB;

— HeJOCTaTOYHasi CKOPOCTh YCBOGHHUS y4eOHOro MaTepHana.

C uenbio peleHns yKa3aHHbIX BBILIE IPOOJIEM MTPENCTABISIOTCS
BO3MOXXHBIMH pa3paboTKa M BHeEIpeHHe B yueOHBIH mporuecc pado-
4el TeTpaau 1o AUCLHUILIHHE.
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Pabouast Terpamp — 3TO OHO U3 CPENCTB JJIsi AKTUBHOTO H Ca-
MOOPTraHW30BaHHOTO OOYYEHUs, TIO3BOJISIFOIIEE MPETOoIaBaTeN0 Ha-
MPaBJIATH CTYACHTOB II0 OINPENEIeHHON TPACKTOPHH U CTaBUTh YET-
KH€ L€ niepesl HuMH [2].

B memarormueckoil mpakTHKe BBIIENSIOT CIEAYIONIME 3a/layuu,
PEIIEHUI0 KOTOPBIX MOXET CHOCOOCTBOBATh MpHUMEHeHHe paboueit
TeTpaju:

— CHCTeMaTHu3alus MaTepuaa;

— o0ecrieueHHEe WHTETPAIMH ayJUTOPHONM W BHEAYAMTOPHOM
paboTHI;

— obecrieueHHEe KA4eCTBEHHOTO M OOJIETYEHHOr'0 YCBOEHUS
y4e0HOro MaTepHuana;

— aKTWBM3anuA y4eOHO-TTO3HABATENFHOW JESITETbHOCTH CTY-
JIEHTa;

— (hopMupOBaHNE HABBIKOB CAMOCTOSTENIHHOWM PAOOTHI CTYICHTA;

— COBEpIIEHCTBOBAHHUE CHCTEMBI KOHTPOJISI 1 CAMOKOHTPOJIS.

Beuny ciennuky AUCIUTUIMHBL U ¢ TOYKA 3PEHUSI CUCTEMHOTO
MONIX0Za BO3MOXKHA pa3paboTka paboueil TeTpagun B cuMOMO03e
C OMOPHBIM KOHCIEKTOM, YTO IMO3BOJIUT ONTUMH3UPOBATH BpeMsl pa-
0OTHI CTyIEHTa BO BpeMs JIEKIUU H TIOCITY)XHUT JOTIOJIHHUTEIBHBIM
MaTepuaIoM AJIs OCIeAYIOIed MOATOTOBKY K clladye dK3aMeHa. JTo
nocturaercs Onarofapsi BKIIOYSHUIO B pabOUyIO TeTpajb HE TOJIBKO
3a/laHuli, HAMpaBIEHHBIX HAa CAMOCTOSATEIBHYIO MPOPaOOTKY Mate-
puana (IpakKTUYECKOTO pPEeIIeHUs 3a/a4 ¢ IPUMEHEHHEM TeopeTHnde-
CKUX 3HaHWi), HO U KITIOYEBBIX «SIKOpEl» MaTepuaia JEKIUH, Cpeu
KOTOPBIX MO’KHO BBIJICITUTH:

— rpaduyeckne (WLIFOCTPAIUH, OJOK-CXEMBI, allfOPUTMEI pe-
IIIeHMS 3a71a49);

— TeopeTHyecKue (TEOpPEeMBbI, OIpeIeNeH s, METO/IbI PEIICHHS ).

ObecneunTh CHUCTEMATH3ANMIO MaTepuala MOXXHO IyTEM HC-
MTOJTE30BaHUSI MOJYJIBHON CHCTEMBI TI0 KIIOYEBBIM TeMaM. JTO B TOM
YUCIIe TIO3BOJIUT NMPUMEHSTh JaHHYIO TE€TPaab B MOAYIHHO-PEHTHH-
TOBOM CHCTEME OIIeHKH 3HAHWH CTYICHTOB.
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B KoHTeKcTe MHTerpauy ayIuTOPHONH U BHEAyIUTOpHOH pado-
Thl B paOo4yyl0 TeTpaab MOIYT OBITh BKJIIOUEHbI MHIMBHIyalbHbIE
rpaguueckue padoOTHl, NMPEIyCMOTPEHHbIE Y4eOHOM IpOrpamMMon,
IU1s1 BBIITOJTHEHUS B KAYECTBE JOMAIIHEr0 3aJaHHs.

Hns obecriedeHust QyHKIMKM KOHTPOJISL U CAaMOKOHTpOJIsL pado-
qasi TeTpaib MOXKET COAEPXKATh HJIEMEHT Pe(IIeKCHN B KOHIIE KaX/10-
ro Moayns B (opMe 3aKpBITOrO U OTKPBITOrO TECTUPOBaHUS. 3ana-
HUS MOTYT OBITh pa3paOoTaHbl 110 KJIACCHYECKON CXEMeE:

— ¢ BBIOOPOM OZHOTO MPAaBHIIBHOTO OTBETA;

— C MHOXECTBEHHBIM BBIOOPOM;

— Ha onpezesieHHe COOTBETCTBUS;

— Ha ornpeziesieHHe MOCIe10BaTeIbHOCTH;

— C IpuBeAEHUEM IpadMuecKoro npumMepa.

Takum o0pa3oM, BHeIpEHHE MNPEIJIOKEHHOW MOZenu pabouer
TeTpaau TpedyeT OT IpernojaBaTessi 3HAUYUTEIbHBIX BPEMEHHBIX 3aTpaT
Ha CTaguu pa3pabOTKU M ONpenessieT CTPOTHH BEKTOp Ui YTEHHS
JIEKUHH, OAHAKO CHOCOOCTBYET CTPYKTYpH3allMH IpoLecca B LEIOM,
9TO, B CBOIO OUYepelb, COXPAHUT BpeMs B OyIyIIel AesTenbHOCTH.
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Amnzoranusi. B craThe onuchIBaeTCs CyIIECTBYIOIIHN ONBIT MOATOTOBKU U 3a-
IMTH acnupadToB 1o crnenuanbHocTd 05.01.01 «VHxeHepHas reoMeTpHs U KOM-
mpioTepHas rpaduka» B JloHOACCKOW HAIMOHAIBHOW aKaJeMHU CTPOUTENHCTBA
U apXUTEeKTyphl. [lepeunciersl npoQuiIbHbIe AUCHMILUIMHBI TeOMeTpo-rpaduiecKoil
MOJI'OTOBKM ACHMpaHTa K MPO(GECCHOHANBHOH NEATENEHOCTH C YYeTOM CIIOMKHB-
muxcs Ha Kadenpe TpajuLui U BBEICHHS MHHOBALMOHHBIX pa3padOTOK B Iearo-
TMYECKON U HAyYHOH €ATENbHOCTH.

Baxnas 3amaua COBpPEMEHHOW BBICIIEH ILIKOJNBI 3aKIIIOYAETCS
B MIOJrOTOBKE HAYYHO-IIEAArOrMYECKUX KaapOB IyTeM UX O0y4deHUs
B aclMpaHType MO BBIOpPAaHHON Hay4HOH CHELUANIbHOCTH, KOTOpas
B OOJIBIIMHCTBE CIIy4aeB CBsi3aHA C HampaBlieHHEM KadenpajbHbIX
Hay4HbIX HccnenoBaHuil. OIHAKO MOATOTOBKA KaApOB BhICIICH KBa-
muUKaLnyY BKIIOYaeT B ce0sl He TOJIBKO Hay4Hble uccienoBanus. He
MEHee Ba)KHOHM COCTaBIIIOIIEH Monxenu (OpMHUPOBAHMS MTPEAMETHON
npodeccHOHANIBHOM KOMIIETEHTHOCTH acllMpaHTa CUUTAeTCs MeAaro-
rHYecKas MOATOTOBKA KAaIpOB C YYETOM CIIOXMBIIMXCS TPaAWULMA
W METOAUK NPENoJaBaHus AUCLUIUIMH, YNTAEMBIX Ha Kadeape.
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Hayuno-nenarornueckue Kazapbl, Impomenmue ooydeHue B ac-
nupantype no cnenuaibHoctd 05.01.01 «HxeHepHass reoMeTpust
1 KOMIIBIOTEpHAs Tpaduka», MpHU3BaHBl 0OecleurnBaTh IMpernojaBa-
HUE IUCLMILIMH, CBA3aHHBIX C T€OMETPO-rpauuecKoil MOAroTOBKOM
CTYIEHTOB MHXKEHEPHBIX cClleuanbHOCTe. OJHAKO BO3HHUKAET He-
CKOJIBKO MPOOIEMHBIX MOMEHTOB, IIEPBbIH U3 KOTOPBIX 3aKJII0YAETCS
B TOM, YTO TaKMX CHELUATNCTOB HE TOTOBST HU Ha ypoBHE OakajaB-
puarta, H1 Ha ypOBHE MarucTparypsl. MckioueHneM sBIseTCsl Maru-
crparypa, opranu3oBanHas mnpodeccopom C.U. PorkoBeiM B Huxe-
TOPOJICKOM TOCYIapCTBEHHOM AapXHUTEKTYPHO-CTPOUTEIbHOM YHU-
Bepcutete u npodeccopom A.B. Tomokom B MOCKOBCKOM ToCyIap-
CTBEHHOM TexHonorndeckoM yHuepcurere «CTAHKHWH» [1].
BaxHocTb 00y4eHHs KaIpoB B MarucTpaType, Kak OIHOIO M3 MHCT-
PYMEHTOB IIONIOJHEHUS ITaTa Kadeap reoMeTpo-rpaduuecKux auc-
UUIUIMH TPO(UIBHBIMU CHELUAIMCTaMH, ITOIYEPKUBACTCS TaKKe
B pabore [2]. BMecTe ¢ Tem ciemyer OTMETHTh, YTO Ha JaHHBIH MO-
MEHT acIHMpaHTypa MNPeICcTaBisieT cOOOH MPAaKTUYECKH EAMHCTBEH-
HBI AefCTBYyOMUN 00pa30oBaTeIbHBIA YPOBEHD ISl MIOATOTOBKH Ta-
KHX CIELHAIMCTOB.

Hpyras npobieMa cOCTOMT B TOM, YTO B IIpolecce 00y4eHHs Ha
ypOBHE OakajaBpHaTa M MarucTparypbl OyAyIIuii acCUpaHT CTaJIKU-
BaeTCsl C OrPaHMYEHHBIM KOJIMYECTBOM METOJAMK NPETofaBaHus rpa-
(uYecKNX OUCLUIUIMH, MPUBA3aHHBIM, KaK HpPaBHIJIO, K BHIOpaHHON
cnequansHocTH OakanaBpuata. C Ipyrod CTOPOHBI, CTaB YK€ Ipe-
noJaBarTelneM, aclUpaHT OOJDKEH BIIAJeTh BCEMH IUCLUIUIMHAMU
1 METOJUKAaMHM, YATaeMbIMU Ha Kadeape, BHE 3aBUCUMOCTH OT MPH-
BA3KH K €ro 0a30BOW CIELUANBbHOCTH. 3/1€Ch CTOUT TAKXKE YUHUTHI-
BaTh, YTO B Pa3IMYHBIX By3aX Ha Ka)XIO0W OTHENbHOU Kadenpe, CBs-
3aHHOW C TE€OMETPHUUYECKON U TparuecKor MOATOTOBKOW CTYIEHTOB,
pa3paboTaHbl U peaJn30BaHbl CBOM OTIEIbHBIE METOIUKH IMpernoja-
BaHUS JUCLUIUIMH, KOTOPbIE OHU XOTENH Obl COXPaHUTH U MEPEAaTh
CIICAYIOLIMM ITOKOJICHUSIM I1e€1arorn4ecKuX KaIapoB.

Tperbeit mpobIeMOil MOXKHO CUUTATHh BBICOKHIA TEMIT Pa3BUTHS
KOMITBIOTEPHBIX M MH()OPMALMOHHBIX TexHoJorui. W ecnm xiaccu-
YEeCKUX JUCLUIUIMH, TAKMX KaK HauepTaTelbHas TeOMEeTpHs, 3TO Ka-
caercst B MEHbILEH CTEleHH, TO OTHOCUTEIbHO KOMIIBIOTEPHOH Ipa-
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(¢uKM OHA peambHO CyIIeCTByeT. BO3MOXHOCTH HPOrpaMMHOIO
obecriedueHusi, B OOJBLIMHCTBE CBOEM KOMMEPYECKOTO, MOCTOSHHO
pactyr. B Hamell neficTBUTEIbHOCTH MHOTHE ydeOHbIe U3aHus yc-
TapeBaloT Y)Ke Ha CTaluM UX pa3paboTKu.

Hcxons w3 cymiecTByommMX peanuil Ha kadenpe crenuann3m-
POBaHHBIX MHGOPMALMOHHBIX TexHOMoruii u cucrteM B ['OY BIIO
«Jlonbacckasi HaMOHAJIbHAsI aKaAEMHsl CTPOUTENIBCTBA U APXHUTEK-
Typs» (JJoHHACA) peanusyercs mOAroToBKa aclHUpaHTOB IO CIIe-
nuanpHOocTH 05.01.01, B COOTBETCTBUY € YYEOHBIM TLIIAHOM KOTOPOM
aCIMPAHTHl OCBAUBAIOT YETHIPE MPOQUIbHBIE AUCLHUIIIMHBL:

1. MmkeHepHast TeoMeTpusi U KoMmbloTepHas rpaduka. wc-
LUIJIMHA, HAIpaBJeHHast HA 3HAKOMCTBO aclUpaHTa ¢ OCHOBAaMHU IPO-
eKTHBHOH, aduHHOH, T PepeHIaTbHON, aHAIMTHYECKOH 1 Hauep-
TaTENbHON T€OMETPUH B pa3pe3e ero NOATOTOBKU K cavye KaHAWOAT-
CKOT'0 9K3aMeHa 10 OJJHOUMEHHON Hay4YHOH CIIELUaTbHOCTH.

2. KommbloTepHasi rpaduka U IeOMETpUUYECKOE MOIEITUpOBa-
Hue. Ilpu3Bana o0y4uTh acnupaHTa OCHOBHBIM JUCLUIUIMHAM, YH-
TaeMbIM Ha Kadeape B 4acTH IeoMeTpo-Tpaduueckod MOATOTOBKU
OyAyIX MHKEHEPOB C MPUMEHEHHUEM COBPEMEHHBIX MPOrPaMMHBIX
KOMILJIEKCOB U MH(popManoHHbIx cucteM. B JJoHHACA ucropuue-
CKH TaK CJIOKHJIOCh, YTO CTYIEHTbI CTPOUTENIBHBIX U aPXUTEKTYPHBIX
CHeUUAbHOCTEH HM3y4aroT HPUHLMIIEI Pa3paboTKU CTPOUTEIBHOU
MpPOEKTHOU JokyMeHTauuu B cucreme Autodesk AutoCAD, a cry-
JeHThl MEXaHUYECKUX CHELUATbHOCTENW — IPUHIUIIBI TBEPIOTEIBHO-
ro reomerpuueckoro mogenupoBanuss B cucreme KOMITIAC-3D.
BwMmecTe ¢ TeM nepcrieKTUBHBIM HAPaBIEHUEM, KOTOPOE MOJIb3YETCS
Bce OOJbILEH MOMYJISIPHOCTBIO y paboTronarenei, crano uHdopma-
LUOHHOE MOJEIUPOBAHHE B CTPOUTEIBLCTBE, peajusyemoe B JloH-
HACA Ha ocnoBe nporpamMHoro komiuiekca Autodesk Revit.

3. OcHoBbl MaremaTnueckoro ammapara «bH-ucumciaenue».
bazoBoe HayyHOe HampaBieHHE, B paMKaX KOTOPOTO COTPYAHUKH
Kaenpsl U acCMPaHTHl MIPOBOAAT CBOM HAay4yHBIE MCCIEIOBAHUS IO
cnermansHOocTH 05.01.01, — «Toueunoe mcumcienue» (bH-umcumc-
JICHUE), B paMKax KOTOPOIrO M3JIaraloTcsi OCHOBHBIE NMPHUHLMIbI Ma-
paMeTpu3aluy 1 aHAJUTHYECKOI'O OMKCAHHUs T€OMETPHUYECKHX 00b-
€KTOB I10 Harepe]] 3aJaHHbIM TpeOoBaHUsIM [3].
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4. T'eomerprdeckoe MOJIEIUPOBAHNE MHOTO(PAKTOPHBIX IMPO-
11eCCOB U sABJeHUH [4]. JIucuuIiiHa MOCBSIIEHa BBEJIEHHUIO B HOBOE
Hay4JHOE HaIpaBlieHHe, JOYepHee MO0 OTHOIICHUI0 K TOYEYHOMY HC-
YHICIICHHUIO, PE3YIhTATOM PAa3BUTHS KOTOPOTO CTaja 3alliuTa JOKTOP-
CKOM JHMCCePTAIMOHHON paboThI [5] 1 YeThpex KaHIUuAaTCKUX [6-9]
3a IIOCIEAHUE AT JIET.

Kax BuHO 13 KpaTKO#l XapaKTepUCTUKH, TIEPBHIE JIBE U3 BHIIIIE-
TIEPEUYHCICHHBIX TUCITUILINH HAIIPABJIEHBI HA TIEIaTOTMYECKYIO O~
TOTOBKY aCIIMPaHTOB C COXpaHEHHEM TPAJUIMOHHBIX METOIANK 00Y-
YeHU, pa3pabOTaHHBIX Ha Kadeape, ¥ BHEAPEHUEM HOBBIX TUCIIHII-
JIVH, CBSI3aHHBIX C Pa3BUTHEM WH(OPMAIIMOHHBIX M KOMITBIOTEPHBIX
TexHonoruid. TpeTbst W 4YerBepTast TUCIUILIUHBI MPEIyCMaTPUBAIOT
OCBOEHHE aclupaHTaMH Oa30BBIX WHCTPYMEHTOB ISl YCIIEIIHOT'O
MPOBENCHUSI HAYYHBIX HccieqoBaHuil no crenuansHoctu 05.01.01.
[Ipu >TOM BCE YeThIpe MUCHHILTUHBI TECHO MEPEIUIETAIOTCS MEXITY
co0Ol ¥ JOMONHSIOT IPYT Apyra, MOCKOIBKY Ul ONpPENelIeHns Teo-
METPUYECKIX O0BEKTOB B TOUYEUHOM HCUYHUCIEHHMH HEOOXOAMMO CHa-
yaya pa3padoraTh rpaduuecKuii aJroOpuTM IMOCTPOCSHUS HITH UCTIONb-
30BaTh CYIIECTBYIOIIMI (HampuMep, W3BECTHBI W3 MPOEKTUBHOU
reomerpun). C npyroil cTopoHsI, MoBbIieHNnEe 3(H(HEKTHBHOCTH BEI-
YUCITUTENFHBIX aJTOPUTMOB KOMIIBIOTEPHOW TpaduKd BO3IMOXKHO
C MCIIOJIb30BAaHNEM WHBAPHAHTHBIX CBOWCTB TOYEUHOT'O MCUUCIIECHUS,
00eCIeuynBaoIX MOKOOPANHATHBIA pacyer.

Bwmecte ¢ TeM riaBHBIM pe3yabTaTOM OCBOEHHS IPOTPaMMBI ac-
MMAPAHTYPbl CTAHOBUTCS 3alllUTa AUCCEPTAI[UU HA COMCKAHUE YICHOM
CTETIeH! KaHJuJaTa TeXHUYEeCKUX HayK. Ha myTu k 5To# menu Bo3-
HUKaeT MpobiieMa OTCyTCTBHs Ha Teppuropun Jlonenkoit HapomHoit
PecnyOnuku  AuccepTallUOHHBIX  COBETOB 10 CIEIMAIBHOCTH
05.01.01 u TymaHHBIE IEPCIIEKTUBBI BOBMOXXHOIO UX NosABieHus. Ha
JTaHHBIH MOMEHT B Poccnn (hyHKIIMOHMPYIOT JBa COBETA IO CHEIH-
ansHOcTH 05.01.01 — B Hmxnem Hosropone u Omcke. OnHako 3a-
mwuta B Poccnn s sxutenelr Pecrybnuku npemycMaTpuBaeT 1ocTa-
TOYHO CIIOXKHYIO TPOIEAYpPY, B KOTOPYIO BXOMST MOITBEPKICHUE
JMTUIOMa O BBICIIEM OOpa30BaHMH, Tepeciada KaHAWAATCKUX DK3a-
MEHOB, TIOBTOpHOEe OOydYeHHe B acIUpaHType Ha Tepputopuu PD
C BO3MEIIEHHEM COOTBETCTBYIOIIUX PacXOIOB, AONMOTHUTEIHHOE H3-
JlaHUE CTaTed B )XypHanax, pexkomeHnayembix BAK P® u T.1.
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YuuTeIBas Bce 3TH CIOKHOCTH, Ha Kadenpe ObLIO peann3oBaHO
JIBA PEIIeHU, MePBOE U3 KOTOPBIX 3aKIIIOYAETCS B MPOBEICHUU pa-
30BOM 3aIIUTHI HAa CTHIKE IBYX CIelHaibHOCTEeH. Tak ObuTH 3ammmuiie-
HbI pabotel A.U. bymaru [6] u A.A. Kpsicbko [7]. [Ipu takom mox-
xozae B muccepramuonubiid coer J[01.006.02 npu JlontHACA Obutn
JOIMOJHUTENBHO BBEAECHBI TpU JOKTOpa no cneuuansHoctu 05.01.01,
JIBa W3 KOTOPBIX MPHUE3KaIN Ha 3amuTy u3 Poccuu, 3a 4To xoTenockh
M BBIPa3uTh OTACIBHYIO OnaroiapHocTh. Bropoe pemenne npemy-
CMaTpUBaeT 3alIUTy IUCCEPTAIlMM [0 CMEKHOW CHEeNHaTbHOCTH
05.13.18 «MaTtemaTu4eckoe MOAEIUPOBAHUE, YHUCICHHBIE METOJbI
Y KOMIUIEKCBI IIporpamMm» B auccepTanuoHHoM cosere [ 01.024.04
npu I'OY BIIO «IonHTY» u 'OV BIIO «losHY» [8, 9].
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I'PAOUYECKAA META®OPA
B IU3AUMHE UHOOPMALIUN

B.B. Ky3bMu4, 1-p TexH. HayK, mpodeccop

benopycckuii nayuonanvHuiti mexnuyeckui yHugepcumemn,
Mumnck, Pecnybnuxka benapyce

KitoueBble ciioBa: BU3yainbHas MeTadopa, BU3yalnn3anus 3HaHWH, KOTHUTHB-
HBI€ MPOLECCHI, ACCOIIMATUBHBIE CBSI3H, MBICIE00Pa3bl

Amnnoranus. Mcnonb3oBanue rpaduueckoii Metadopbl He TOJIBKO OOjerdaer
YCBOCHHE y4eOHOTO MaTepuaa, HO M IPeIOCTaBISIeT HOBBIC BO3MOKHOCTH IS pa3-
BHUTHSI TBOPYECKUX CHOCOGHOCTEH CTYACHTOB: MOBBIIIAET MOTHBALMIO CTYICHTOB
K YUICHHIO, aKTHBH3HPYET IO3HABATEIBHYIO IESITEIbHOCTb, PAa3BHBACT MBIIUICHHE
Y TBOPYECKHE CMOCOOHOCTH CTYACHTOB.

WNudopmanmoHHas HACHIILIEHHOCTh COBPEMEHHOI0 MHUpa Tpedy-
er mpexacTtaBieHus B rpadudeckoil popme mHdopmauuu, Koropas
B pe3yJipTaTe mpuodpeTaer Oosee CXKaThld M HATJSOHBIA BHI, YTO
CIIOCOOCTBYET JIy4IlIeMY 3allOMUHAHHIO, YIOOCTBY HCIIOJIb30BaHMA,
JIETKOCTH TIpeoOpa3oBaHus. Yike mpounia maras dacte XXI Beka.
Hanee Hac oxuzaer OecnpeneaeHTHBIM nporpecc B 001acTH paboThI
¢ uadopmanueii. Ham npexncrout Haiitn Gonee KaueCTBEHHBIE CIIO-
cOOBI CBSI3BIBAHMS PA3HOXAPAKTEPHBIX NaHHBIX. Benb Mbl yxe He
MOXEM OTCJIKHMBATh BCEr0 MHOXECTBA Ba)KHOW MH(pOpPMAaLUH, IPO-
YUTHIBaTh U YCBaWBaTh BCE MHTEPECHBIE CTAaTbH, UMETh B BHUIY BCE
MHOT000€IaroIe TeHISHLINH.

CoBpeMeHHble HH(OPMALMOHHBIE TEXHOJIOIMH MOMOIal0T CO3-
JaBaTh HEObIBAJIbIE 110 CBOMM BO3MOXKHOCTSIM OBICTPO pPa3BHBaIo-
myecs: o0pa3oBaTelbHBIE CPEAbl, CTUPAaTh TPaHULBI MEXIy (op-
MaJbHBIM U HehOpMalIbHBIM 00pa3oBaHHUEM, [TOOYXKIAIOT MEIaroros
WCKaTh HOBBIE OPraHU3aLMOHHBIE (OPMBI U METOABI Y4EOHOH pado-
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ThI, Pa3BUBATh Y CTYIEHTOB CIIOCOOHOCThH YUHUThCS. B KOHEUHOM cue-
Te, nH(opMaTH3aLus oOpa3oBaHus TPeOyeT NepeOoCMBbICICHHUS HAaBbI-
KOB M KOMIIETEHLIUH, KOTOpble HEOOXOOUMBI CTyIEHTaM AJIsl TOTO,
9TOOBl CTaTh AKTUBHBIMH TPaXXJAaHAMU M KOHKYPEHTOCIIOCOOHBIMHU
CHEUAINCTAMH.

[IpenonaBarenu crpemsitcst Oonee 3PPEKTUBHO TOHOCHTH A0
CTYZAEHTOB y4eOHYI0 MH(OpMaLuIo, MoxaBaTh ee npaBwibHO. [Ipn
3TOM Henb3s 3a0bIBaTh (yHIAMEHTAJbHBIM MPUHIMI KOMMYHHKA-
LU — BU3YAJIM3ALMIO TPENOAaBaEMOr0 MaTepHaIa.

Busyanuzanus B IMPOKOM MOHMMAaHHWU — 3TO MPOLECC Hpea-
CTaBJICHUSI JAHHBIX B BHUIE M300pa’KEHHS C LEJIBI0 MaKCUMAJIBbHOI'O
y0OCTBa UX MOHUMAHUSL:

— npugaHue 3puMod (GopMbl JTIO0OMY MBICIUMOMY OOBEKTY,
cyOBeKTy, mpoLeccy U T.1.;

— MEexXaHHMYeCKOe BbI3bIBaHUE 00pa3a;

— CO3JaHME YETKUX, YCTOMUYMBBIX W SIPKUX 00pa3oB iro00iH
CIIOXHOCTH U CIIEUU(UKU IPU ITOMOILY TEXHUYECKUX YCTPOUCTB HIIH
MBICIE00Pa30B HEMOCPEICTBEHHO B CBOEM yMe (MBICIEHHAsl BHU3Yya-
JIA3AIHS).

Buzyanuzanus cnocobctByerT:

a) CUCTeMAaTH3alMH, KOHLEHTPAlM{, BbIACICHUIO TIJIABHOTO
B COZIEP)KaHUM;

0) OBICTPOMY M KaueCTBEHHOMY YCBOEHHIO HOBBIX CHCTEM IIO-
HSTHH, CIOCOOOB JAEHCTBU;

B) BBIPa0OTKE HABBIKOB cOOpa M 00pabOTKK WH(OpMAIIHH;

I') IPUMEHEHHIO TEOPETUYECKON MHPOPMAMH B MPAKTHUECKON
pabore;

1) (hOpMUPOBAHUIO U PA3BUTHIO:

— KPUTHYECKOTO U BU3YaJIbHOTO MBIIIJICHUS;

— 3PUTENBHOIO BOCIPUATHS,;

— 00pa3Horo mpeAcTaBiICHUs 3HaHUHN U y4eOHbIX AEHCTBU;

— Tepenayd 3HaHUH M pacro3HaBaHUs 00pa3o0B;

— TIOBBIIIEHUIO BU3YaJIbHOM IPAMOTHOCTH M BU3YaJIbHOH KyJlb-
TYpBHI.

Ouenp 3(QQexkTUBHO BHU3yanu3alMs HCHOIb3YeTcs Ul Hpen-
CTaBJICHUSl W3HAYAJIBHO HE 3PUTENbHON HH(popmaumu (Hampumep,
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TEeMIIEPaTypbl, IJIOTHOCTH HACEIEHUs, PACHpPEAENeHNUs YPOBHEH
AIEKTPOMAarHUTHBIX Toel u T.1.) [1].

Jnst obnerdyeHus] MOHUMaHUS W HCIIOJIB30BAHMS ACCOLMALIUH,
CBSI3aHHBIX C M300pa)KEHHWEM W ISl Mepeaayyl JOIOIHUTENbHON HH-
¢dopmaLu 0 cMbICiIe COOOIIEHHUS] HAMHU HUCIONB3YETCsl TAKOH METO[
BU3yalu3alliy, KaK BU3yajibHast MeTadopa.

BusyansHas meradopa — 3T0 BU3yanbHasi CTPYKTYpa, UCIIOJb-
3yomas rpaduyeckue (GopMbl M 3JEMEHTHI JIETKO Y3HAaBAaEMOIrO
npeaMera. Takue Bu3yaibHbIE MeTa(ophl, Kak cBETO(Op, LENoukKa,
IKajla BPEMEHHU, CIUAOMETP MO3BOJISIIOT OTIEJINTh BXKHBIA MaTepH-
aJI OT HECYILECTBEHHOT0 (PUCYHOK 1), IPEACTaBISAIOT BO3MOXKHOCTD
MOIIArOBOr0 TIOHMMAaHUS CYTH MpoOJieMbl (PUCYHOK 2), mpeodpasy-
0T CUTyallUd WM BpPEMEHHBbIE IOCIEIOBATEIbHOCTH B peajbHbIC
rpaduyeckue HOpMbI (PHCYHOK 3), TTO3BOJSIOT O0BEMUHATE MHOXKE-
CTBO OTJIENBHBIX JaHHBIX B 0003pUMBIE dIIEMEHTHI (PUCYHOK 4), 00-
Jaal0T MEXaHU3MaMH, J1eal0IMMH HESIBHBIC 3HAHUS SIBHBIMU.

«SIHTapHBIID WK «3eJIeHbIH» CTHCOK —
«GKEeJITBI» CIIHCOK — OTXO/IbI, TPAHCTPAHHYHBIE
0TXO0/IbI, KOTOPbIEe NepeBO3KH KOTOPBIX
MOANALAIOT NOJ peryaupyiores
peryJiupoBanue CYLIECTBYIOIHMH MepamMu
B COOTBETCTBUH KOHTPOJIsI, 00bIYH O
¢ IPUHATBIM NpHMeHsIeMbIMH
3aKOHOIATEIbCTBOM B TOProOBbIX CIEJIKAX

Pucynok 1. Cerodop. Tpu kaTeropuu Bcex 0TXOO0B,
TOJUIEKAIINX TPAHCTPAHHYHOM TIepeBO3KE
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Pucynok 2. Ilenouka. Tpu r1aBHBIX yCIOBUS
VIS YCTICIITHOTO Co3/aHus nH(porpadpuku

-------- Peayanrars
coBCTREHNLIX
ovtane uecaeaosanmii Doy ponarie kOB

olipans TexmHNeCRora DTWOCHTE RN

paIYETS W IHnoTeInt RrErT ROMKY PET B
T LI B AR
norpedareamamn w
PO RIS

Pucynok 3. Illkana BpemeHH. Dtarnsl paboThl MapKeTOIora
HaJl CO3/JaHUEM YTIaKOBKH
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T J

He HoBast TeXHOJIOTHsI.
= ITo-npexnemy
U _}‘ noJIe3Hast TEXHOJIOTHSI,
HO yiKe CylecTByeT
Gosee HoBasi

TEXHOJIOTILSL, [03TOMY i Texnonorus Gyaymero.
Cnpoc HAUMHAET i

i — : 1 TexnoJorust u3 o61acTn

| YcrapeBimas TEXHOIOTHSI. napath 04i (dantacTHKH

0 1 | TexuoJiorusi ycrapesaet I
" Test Goee i '

i g pumemo i I
| OueHb MaJbIii CPOC HIH NOJTHbII (! - B
i OTKa3 OT JToii TeXHOIOTHH i b
! B MOJIb3y HOBOIi .

RAS

ToabKo Te, KTO
npenpHHAMAeT
abcypaHble MOMbITKH,
CMOTYT 10CTHYb

- HEBO3MOKHOTO
(Anb0epT JifHmTeiin)

'
:r CoBpeMeHHas! TeXHOJIOTHSL.
i TIpu3nauuasi TeXHOIOTHsI,
03: SIBJISIETCSI CTAHAAPTOM,
| TOBBIIIAETCSI CIPOC HA Hee
H

Pucynok 4. Cnmnomertp. TexHonoruu

I'pacdmueckne Meradopsl B OCaEIHEE BpeMsi Bce OONbIIIE MPH-
BJICKalOT BHUMAaHHE IpernonaBaTeieid. OTo 0ObSICHSETCA MNpexie
BCEro OOLIMM MHTEPECOM K M3YYEHHIO KOTHUTHBHOI'O Pa3BHTHUS Ue-
JIOBEKa.

I'padmueckne meradopbl CTPYKTYpUPYIOT Halle MBIIUICHUE
W HaIllM JIUCTBUS, MPOOYXIAIOT CO3HATENbHBIE HABBIKM M 3aKpel-
JSIFOT OpTaHU3alMOHHbBIE HABBIKY, TIOMOTal0T COCPEI0TaunBaThCS.

Busyanuzanms 3HaHWI HCIONB3yeT HAIM BPOXKICHHBIE CIO-
coOHOCTH 10 3 (eKTUBHOI 00pabOTKe M300paXKeHNi U TIpeaHa3HA-
YeHa JUIs YIy4IIeHUs WM peau3anuy Ieperadn 3HaHu|, CTUMYITHU-
pOBaHMSI KOTHHTHBHBIX IPOLECCOB B 00pa30BAaTENLHOM IIPOIECCE,
CBSI3BIBAHMSI HOBBIX 00PA30B HJIM TIOHATHH C yXK€ M3BECTHBIMH H I10-
HATHBIMH 00pa3aMH M IOHATHSAMH. Busyanu3anus 3HaHUI 1O3BOJIS-
eT yJIYYLIUTh pelIeHne OONBIIOro Kpyra 3a1ad, TAKHX Kak KOMIIaKT-
HOE W3JIOKEHUE MPOOJIeMbI, BBISBIICHHE HOBBIX 3HAHHH, MOUCK KOH-
HENHi, CO3JaHne HOBBIX 3HAHHH, MPeoOpa3oBaHUE HESBHBIX 3Ha-
HUI B SIBHBIE CTPYKTYPUPOBAHHbBIE 3HAHHS, XpaHEHHE WH(OpMALUH
B aCCOLIMATHBHBIX CBS3AX, MHTEHCHBHBII OOMEH MHEHUSIMH B TpYII-
nax, 3aIllOMUHaeMOCTbh, YIIIyOJIEHHOE YCBOSHHE Y4eOHOro mMarepHa-
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J1a, UCCIENOBAaHUE CTPYKTYPBI CIOXHBIX HAEH, MPaBUIBHOE apry-
MEHTHpPOBaHHeE, OLIEHKA Pe3yJIbTaTOB 00y4YeHus [2].

Teopust n mpakTUKa MMOKA3bIBAIOT, YTO 3HAUUTEIBHBIN TOTEHIH-
aJ1 MPO(HECCHOHANBHOTO U JIMYHOCTHOI'O POCTA MENAroroB 3aKioveH
B YMEJIOM M YCHELIHOM HCIIOJIb30BAHUN COBPEMEHHBIX HHHOBALMOH-
HBIX TEXHOJIOTUH B BY3€.

Hcnonp3oBanne MHPOPMALMOHHBIX TEXHOJIOIHH HE TOJIBKO 00-
JIer4aeT yCBOEHHE y4yeOHOro MaTepraia, HO U MPEAOCTaBIIsieT HOBbIE
BO3MOXXHOCTH VIl Pa3BUTHUSI TBOPUYECKUX CIIOCOOHOCTEH CTYIEHTOB:
MOBBIIIAET MOTHBALMIO CTYICHTOB K YYEHHUIO, aKTUBU3UPYET MO3HA-
BaTENbHYIO AEITEIbHOCTh, PA3BUBAET MbILUIEHHE U TBOPUYECKUE CIIO-
COOHOCTH CTYIEHTOB, (JOPMUPYET AKTUBHYIO KU3HEHHYIO MO3HULIUIO
B COBPEMEHHOM OOILIECTBE.

Crnucok JiMTepaTypsbl

1.  Ky3smuy, B. B. TexHonoruu yrnakoBO4HOTO MPOU3BOJICTBA @ yued. mocobue /
B. B. Ky3pmuu. — Musck : Beiiimnas mkona, 2012. — 382 c.

2. Kyspmuu, B. B. TexHonoruu BH3yanu3alud B YIaKOBOYHOM IPOM3BOJCTBE :
moHorpadwust / B. B. Kysemua. — Munck : BHTY, 2014. — 397 c.

VJIK 378

INPOEKTUPOBAHME 3IAHUSA
C UCTIOJIb30BAHUEM KOHCTPYKIIMHN
OJHOIOJOCTHOI'O 'NIIEPBOJIONIA BPAIIEHUA

C.1I0. KyJsmkoBa, cT. IpenojaBarenb,
H.C. BoakoB, CTyIeHT,
O./1. ’KypasJieBa, CTy€HT

Hosocubupckuii eocyoapcmeennuiil apxumexkmypHo-
cmpoumenvHulil yrusepcumem (Cubcmput),
2. Hosocubupck, Poccuiickas ®edepayus

KitoueBble ciioBa: OHONOJIOCTHBIN T'MIEPOOION BPAIICHHUS, POSKTUPOBA-
HHeE, BEIOOp MaTepHaIOB I CTPOUTENBCTBA, MOJEINb 3/1aHUS

Amnnoranus. B cratee paccMaTpuBarorcst nporecc paboTsl Hajl IPOSKTOM 37a-
HHSl, OCHOBOW KOHCTPYKIIMHM KOTOPOTO SBJISICTCS OAHOIOJOCTHBIH THIEpOOIOn]
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BPALICHHUs, ¥ BHIOOp MaTepuaioB AJIsS CTPOHUTENBCTBA C YUETOM reorpadmIeckoro
pacnonoxeHus 00beKTa.

Wzampocts u Bu3yanbHas Jerkocts lllaGonoBckoil paguo-
Y TeNeBU3NOHHON Oarmmam apxutekropa B.I'. lllyxoBa mnpuBiekaer
BHHUMaHue MHOrux. He BnepBeie pu paboTe Hal MPOEKTOM K Hayy-
HO-TEXHMYECKOH KOH(EpEeHIIH ee KOHCTPYKIMSI Ha OCHOBE OJIHOIO-
JIOCTHOTO TuIepOoiona 3auHTepecoBaja IyMalOUX U IBITIUBBIX
CTyIeHTOB [1].

[IpoexTrpoBaHHEe — OCHOBAa CTPOUTEILHOI'O MCKYCCTBA, UIpalo-
1as B COBPEMEHHOM IMOHMMAaHUH OIPOMHYIO POJb IPU BO3BEICHUU
T€X WJIN UHBIX KOHCTPYKLHH.

ApPXHUTEKTYpHO-CTPOUTENBHOE HPOEKTUPOBAaHHE — IpoLesypa
CO3JaHMs CIICLMAJM3MPOBAHHOIO IUIAHA IO BO3BEACHUIO 3JaHMHU,
JIOMOB, COOPY>KEHHMH, 3aKJIIOYAIOLIasicsi B YCIOBHOM OTOOpayKeHWH
00BbeKTa MyTeM €ro rpaguueckoro NpeaAcTaBIeHHs CO BCEMH PUCY-
IIMMH OCOOEHHOCTSIMU. JlaHHBIM mpomecc MO3BONSET OMHMCHIBATH
CTPOEHMS U KOHCTPYKLUH Pa3HBIX HOPM U Pa3MEPHOCTEN.

Hnst Toro 4tobbl pa3paboTaTh COOCTBEHHBIM MHPOEKT 3HaHUA
C HCIOJIB30BAaHUEM THIlepOoNonaa, CTYAEHTHl IO3HAKOMIIIUCH
C 0OCOOEHHOCTSIMHA KOHCTPYKLHH, UCTOPHEH CTPOMTENHCTBA OallHU
[TyxoBa B MockBe 1 OZOOHBIX COOPYKEHUH B MHpE.

Oco0eHHOCTh OIHOMOJIOCTHOrO runepooyonaa BpalleHus 3a-
KJIIOYaeTcs B JKECTKOCTH KOHCTPYKLMH: OaJIKi, COeOUHEHHBIE Iap-
HUPHO, COXPaHSIOT (OpPMY IO BO3IEHCTBUEM BHEIIHUX CHIJI, 00Ja-
Jal0T JOCTaTOYHOM MPOYHOCTHIO M MajlOl MaTepuajJoeMKOCTbIO, IPU
3TOM y PELIETYaTOH KOHCTPYKIIMH HEOOIbIIasi BETPOBAasl HArpy3Ka.

MecToM CTPOUTENBCTBA apXUTEKTYPHOI'O COOPY>KEHHsI ObLT BbI-
Opan lopubiii Antait. Ilpu mnpoexktnpoBaHuu OBLTIO HEOOXOAMMO
YUYeCTb:

1) morognpie ycnmoBus (i kiammara PecryOmukm Anrtaii xa-
pakTepHa Oojbluasi pa3HULA a0COIIOTHBIX TEMIIEPATyp B Pa3IMUHBIX
paiioHax);

2) NpPOIOIKUTENBHOCTh 3UMHEr0 Iepuoaa (ero AJUTENbHOCTh
B peruoHe ot 3 110 5 Mec.);

3) ocobenHoctu pempeda w TpyHTa (OCHOBHAS OCOOEHHOCTH
penbedpa ['opHOro Anras — coderaHue OOIIMPHBIX MOBEPXHOCTEH

127



BBIPaBHUBAHUS C BBICOKOT'OPHBIM PETbe)OM THITMYHO ATBITHICKOTO
00JIMKa ¢ OCTPHIMU TPEOHIMH, TITYOOKUMHU KPYTBIMU CKIIOHAMH, TIOS-
COM TOPHO-TYHJIPOBBIX U TOPHO-JIYTOBBIX TIOYB BRICOKOTOPHIA ).

4) cefiCMHYECKYyH) aKTUBHOCTH (PETMOH CEHCMUYECKH aKTHB-
HBII: MATHATYIBI 3eMJIETPSCEHHI OT 2 10 7 6asioB).

[Ipu oTCyTCTBHH BBIpaXXEHHBIX HENOCTATKOB JIOCTOWHCTBA TH-
MepOOTUYECKUX KOHCTPYKIUN TO3BOJISIOT BO BPEMs IMPOEKTUPOBA-
HUs OBITh MEHEee 3aBHCHMBIMH OT T€0JIOTHYECKHX, THIAPOMETEOPOIIO-
TUYECKUX YCIOBUH U BUJOB IpyHTA. BBUIO perieHo, 4Tto qaHHas KOH-
CTPYKIIHSI MOXET OBITh MCIHOJh30BaHA KaK OCHOBA IPU MPOEKTHUPO-
BaHMHU 3JaHHUA: S5-3TaKHOI'O >KHJIOrO JOMa MM TOCTUHHUIEI B BBI-
OpaHHOM peruoHe.

B nmporpamme KOMITAC-3D 6biia BRITIOTHEHA MOJIENb 3/IAHUS
Ha XOJIME, HO, TaK KaK IPH CTPOUTENHCTBE MPUIILTOCH ObI TPUMEHSTH
JOTIONTHUTENFHBIC TTOJIEPKUBAIOIINE KOHCTPYKIMH, OBUIO PEmIeHo
OCYILIECTBUTH BHIPABHUBAaHUE TPYHTA (PUCYHOK 1).

Mopenb COOTBETCTBYET YPaBHEHHUIO THIIEPOOION 1A

x2 y? oz

a%  b% 2

2 2

=1

Pucynok 1. [lepBoHauanbHast MOJETb 31aHUS U MOJETIb,
BBINIOTHEHHAS C BBIPABHUBAHUEM IPYHTA

[Ipy nepBOHAYaIbHOM MPOEKTUPOBAHMK OBUIM BBINOJIHEH IUIaH
Ha ormerke 0.000: paspes um dacan 3maHus, TaH GyHIAMEHTOB
U IUIUT TIEPEKPHITHH, YacTh KOHCTPYKTHUBHBIX Y3JIOB (PHUCYHOK 2).
Pa3paOoraHHble MIaHbl HE YYUTHIBAIOT OCOOEHHOCTH (OPMBI OIHO-
MOJIOCTHOrO runepbosona U pa3HULBl B pa3Mepax B 3aBUCUMOCTH
OT 3Taxa.
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Pucynok 2. ITnan 3nanus Ha ormerke 0.000: pa3pes, dacas, mianbl GyHIaMEHTOB
U MePEKPBITHIL, cieuHUKALUs, SKCIUTMKALUH H Y3JIbI

B nanbueiimeit pabore HaJ MPOEKTOM KOPPEKTHPOBKA YepTe-
XKel OblIa OTJIOKEHA, B MEPBYIO O4Yepeab ObLIIO PELIEHO COCPEnoTo-
YUTHCS HA BBIIOJIHEHWHM MOJAENM 3[aHUS U BOIPOCAX, CBS3aHHBIX
C BBIOOPOM MaTepuasoB, NPEMATCTBYIOUMX AeopManuy 34aHMSA,
1 METOJIOB CTPOUTENHCTBA.

W3 paznuusbiX BuAoB (yHIAaMEHTOB ObUI BBHIOpAaH JIEHTOUYHBIH,
TaK Kak ero Bo3BeAEHUE (110 CPAaBHEHUIO C APYTUMH BHIAMH) O3BO-
JISIeT MCIONB30BaTh MEHBIIEE KOJIMYECTBO CTPOMTEIBHBIX MaTepHa-
JIOB ¥ TIPOBOJUTH MEHBIIEE KOJMYECTBO 3eMJIIHBIX PadoT, YTO CHU-
KaeT ero CTOMMOCTb. TuH JIeHTOUHOro yHIaMeHTa U IIyOMHa 3a-
JIOKeHUs1 OyAyT paccMaTpUBATLCS NPUMEHUTEIBHO K OTBEICHHOMY
0[] 3aCTPONKY Y4aCTKY.

st Toro 4to0bl MPEAOTBPaTUTh pa3pylleHUE 34aHUS IIPH BO3-
MOXXHOM 3eMJIETPSICEHUH, OBIJIO PELICHO BHIIOIHUTD YCTPOHCTBO aH-
THCEHCMHUYECKUX JIeOPMAIIMOHHBIX MIBOB [2].

CrpouTtenbHbIM MaTEpUaIoM Ui BO3BEAEHHS CTEH OBUIM BbI-
OpaHbl COHIBHY-TIAHENIW — CTPOMUTENBHBIM MaTepuall, HMMEIOIINH
TPEXCIONHHYIO CTPYKTYPY, — TaK Kak OHM O0JaJar0T MajbIM BECOM,
YCTOWYMBOCTBIO K BO3AEHCTBUAM BHEIIHEH Cpelibl (BBICOKUM TeMIIe-
paTypaM U BI@XHOCTH), OOJIBLIMM 3aracoM INPOYHOCTH, BBICOKON
3BYKOM3OJSILMEN U MIPOCTHI B MOHTaxe [3].

C ydJeroM TakuX IPEUMYIIECTB, KaK CPABHUTEIBHO HEBBICOKAsS
CTOMMOCTbh, BBICOKHE [TOKA3aTeNN TEIJIO- U 3BYKOU3OJIALUHI, OTHOCH-
TEIBHO JIETKWA U OBICTPHI MOHTAaX, JUISI YCTPOIMCTBA MEPEKPHITHIA
ObUIN BBIOPaHbI HA MHOTOITYCTOTHBIE KeIe300€TOHHBIE TUIUTHI.
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Jnsa octexnenus 3qaHAg U npupaHus dacagam OonbIied mpu-
BIIEKATENFHOCTU U 3 (HEKTHOCTH OBLIO PEIIeHO HCIIONB30BaTh CTEK-
JI0 C OJJHOCTOPOHHEH 3epKaTbHOCTHIO.

[Ipu ycTpoiicTBe KpOBJIM BO3MOXHO HCIOIB30BAHUE CTABHBIX
(dbepM, Tak KaK OHH, IO CPABHEHHIO C OajKaMu, SKOHOMUYHEE U d-
(hexTuBHEE.

[ToMuMoO BBIOOpa CTPOUTENHHBIX MATEPHAIIOB, OBLIN MOJICYHATA-
HBI o0mas 1iomans 3manus (8000 M2) U TEPPUTOPUH IOJ CTPOU-
tenbetBo (10 000 M%), CTOMMOCTD BBIOTHEHHUS HWHXXEHEPHO-TeO0JI0-
TUYECKUX W3BICKaHWH, MOJYYeHUs pa3pelieHuss Ha CTPOUTEIHCTBO
Y TEXHUYECKUX YCIOBHUH, MPOEKTHO-CMETHOW JIOKYMEHTAIlUH, BHI-
MOJIHEHWE CTPOUTEILHO-MOHTXKHBIX padot u3 pacuera 24 000 pyoO.
Ha | M’, OIpEIeTIeHbl CPOKH BBHITIONHEHHS MPOSKTHO-CMETHOI JI0KY-
MEHTAINH, MTPOBEACHUS IKCIEPTU3HI TPOEKTA, MOIYyUYSHUS TEXHUYe-
CKUX YCIIOBUH, TOMYYSHUS pa3pelleHrsl Ha CTPOUTEIBCTBO U BBITIOIN-
HEHHS CTPOUTEINFHO-MOHTaXKHBIX padoT.

WTOroBeIfl CPOK CTPOUTENHCTBA S5-3TaXKHOTO 3AaHUs B (hopme
OJTHOITIOJIOCTHOTO TUTIEpOOIona BpamieHus — 3—4 roja, 3arIaHupo-
BaHHBIE Pacxo/bl — 2 MuIpA pyO. Pacuersl BHIOHEHBI ¢ YI€TOM BCEX
CTPOUTENBHBIX Pa0OT, BKIOYas MOHTaX BHYTPEHHHX KOMMYHHKa-
uuidi. BBumy oOBeKTHBHBIX MpHUWH (pa3paboTKa CTYIEHYECKOTO
MpOEKTa He TMperoiaraia o0sM3aTeNFHOr0 BBITONHEHHS BCEX HE00-
XOAMMBIX TOKYMEHTOB), PACU€ThI CAeTIaHbl TPUOIKEHHO.

[Inanupyemass Monenb 3JaHHUS C DIIEMEHTAMH OCTEKJICHUS,
BXOJMHOH TPYIIIOW W KpOBIICH Oblla BHINONIHEHA B IMPOTpamMMe
KOMITAC-3D, taxxke misi HarisgHOTO MPEACTaBIEHHs ObLT W3ro-
TOBJICH MaKeT ¢ UMHUTAIeld KOHCTPYKIIUU OTHOIIOJIOCTHOTO THIIEp-
0oronia, CTEKOI C OJHOCTOPOHHEH 3epKajbHOCTHIO U OKPYXKalomIen
TeppuTOopHer (pUCyHOK 3).
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Pucynok 3. MakeT u BUbl 3aHUS

Takum obpaszom, mocie u3yueHus: ocooennoctert 6amxu Hlyxo-
Ba OblI pa3paboTaH MPOEKT 34aHUSI, OCHOBOM KOHCTPYKLUH KOTOPO-
ro CTajJ OAHOIIOJIOCTHBIN Trurepbonony BpamieHus. beuin BbioaHe-
Hbl 3D-Monenu u Maker, OCyIIEeCTBIIEH BHIOOP CTPOUTENIBHBIX MaTe-
pHAJIOB C YU4ETOM Teorpaduieckoro pacuoiokeHus: 00beKTa, MPous3-
BeZIeHBl HEOOXOAMMBIE PACUETHI, ONPEACISIONINE CTOUMOCTD CTPOH-
TEIbCTBA W MTOrOBBIM cpok Bo3BedeHHd. Ha VII Bcepoccuiickom
KOHKYpCE HCCIeNOBaTeNbCKUX TpoeKToB (ampenb—uionb 2020 r.,
Camapa) B cexuun «lIpoMblluIeHHOE U I'Pa)XIaHCKOE CTPOUTENHCT-
BO» MpoekT 3aHsan [ mecto. CTyneHTBl MOMYyYMIIH KOJIOCCATbHBIN
OIIBIT IPOEKTUPOBAHUS, TTOJIE3HBIH sl NaJIbHEHIeH yueObl, a TaKkxKe
Oyay1eil mpodeccHoHaNbHON A TEIbHOCTH.

Crnucok JiMTepaTypbl

1. TIpuMeHeHHe rUNEPOONTUYECKHX MTOBEPXHOCTEH MPHU BO3BEICHUH YHHKAJIbHBIX
smanmii / C. 0. Kynukosa, A. O. CabanoBa, U. I'. Tkauenko, K. A. Tperbsiko-
Ba // VIHHOBallMOHHbIE TEXHOJOTHH B HHXXCHEPHOH Trpaduke: mpoOieMbl
U MePCIeKTHBLI : €0. Tp. MexayHap. Hayd.-pakT. KoH., 20 ampens 2018 r.,
Bpecr, Pecriyonuka benapycs, HoBocubupck, Poccuiickas ®deneparust / M-Bo
HayKH ¥ BbIciiero odpasoBanus Poccuiickoit ®enepaunu, HoBocub. roc. ap-
XHUTEKTYp.-cTpouT. YH-T (Cubctpun), M-Bo oOpa3zoBanus Pecryonuku bena-
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Ta obpamenus: 04.03.2020).

YK 744.4:004.9.001.2

KOMILJIEKCHBIE PEHIEHNS B COEPE BHEIPEHUS
AJUIMTUBHBIX TEXHOJIOT Ml

1 3D-CKAHUPOBAHMS B IIPOLIECC
WHKEHEPHO-TPA®WYECKOI NOATOTOBKH

B.A. JlogHsi, KaHA. TEXH. HAYK

benopycckuii 2ocyoapcmeennviii ynusepcumem mpaucnopma,
2. I'omens, Pecnybnuxa benapyce

Kirouessie cnoBa: 3D-mozenb, 1a3epHOe CKaHUPOBAaHUE, alIUTUBHBIE TEXHO-
JIOTHH, BU3YAITU3aLMs [IPOCKTHBIX PELICHHI

AnHorauus. PaccmarpuBaercss 5(GQeKTHBHOCTh aJANTHUBHBIX TEXHOJOTHI
Y TEXHOJIOTUH OOPaTHOTO NMPOEKTUPOBAHMS NMPU OPraHM3ALMKM HHKEHEPHO-rpadu-
YecKol MoAroToBkd. VX mpuMeHeHue B yueOHOM Mporecce MpOAyKTHBHBIM 00pa-
30M BIIMSAET Ha Pa3BUTUE U PEaM3aIMI0 TBOPUYECKOrO MOTEHIMANA OYIyIUX HHKeE-
HEPHBIX KaJpPOB.

JIOMMHUPYIOILIE MPOLIECCHl YETBEPTOM NMPOMBIIIJIEHHOH PEBO-
JIOLMM BBI3BIBAIOT HW3MEHEHUS B HMH(POKOMMYHHMKALUSAX W BEOYT
K nudpoBu3anun Bcex cep ueroBedecKOH AeSTeNbHOCTH, (YHK-
LUOHUPOBAHNE KOTOPHIX Ha 0a3ze HU(POBBIX TEXHOJIOTHIl CylIecT-
BEHHO TpaHC()OPMHUPYET HEKOTOphle Hpexae (yHnaMeHTalbHbIE
CBOMCTBa peaIbHOCTH. PelieHne COBpeMEHHbBIX HAYYHBIX U IPOU3-
BOJICTBEHHBIX 3aJay MPHUBOIUT K HEOOXOIMMOCTH NPOEKTUPOBAHUS
Bce 0ojiee CIOXKHBIX TEXHHYECKHMX OOBEKTOB B CXKAThIE CPOKH IPH
MOBBIIIIEHHBIX TPEOOBAHMIX K WX XH3HEHHOMY Iukiy [1]. B takoi
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cdepe yenoBeYECKOH AEATENBHOCTH, KaK MPOSKTHPOBAHUE MEXAHU-
YECKUX CHCTEM, MPEXKIe TPalWLMOHHBIE MOAXOAbI M NPUMEHEHUE
MOJIYYHBIIUX pa3BuUTHE B Havaje XXI B. TEXHOJOTUH TPEXMEPHOIO
(3D) monenupoBanust B CAD yxe Helb3s Ha3BaTh ONPEIEISIONIM
¢daktopom. B peanmmzanmmn xonnenuun «Mumycrpun 4.0» Bce Oonee
JOMHHHPYET COBOKYITHOCTh aJJUTUBHBIX TEXHOJIOTHH M TEXHOJIOIUH
00paTHOTO MPOEKTUPOBAHMSI, O3BOJISIOIIMX COKPATUTH CPOK pa3pa-
OOTKHM M TOCTaBKHM T'OTOBBIX KOHCTPYKLHH Ha PHIHOK IPH BBICOKOH
TOYHOCTH NPOEKTUPOBAHHS M Npou3BoacTBa. VX ucmonbp3oBaHue
B IIPOLIECCE MH)KEHEPHO-rpapuyuecKodl MOArOTOBKH HH)KEHEPHBIX
KaJpoB IPU BCEX CBOMX allllapaTHBIX U TEXHOIOTHYECKUX CIOKHO-
CTSIX MOXHO CYMTaThb HauOoiee eCTeCTBEHHOW (OpMoil 00ydeHus
C BBICOKOW CTENEHbIO BU3yaJH3alHU. JTO MO3BOJSIET MUHUMH3UPO-
BaTh CIIOXHOCTH, CBSI3aHHBIE C HU3KOM 0a30BOW MOATOTOBKOW U ICH-
XOJIOTHYECKMMHM acleKTaMHu O0y4YeHHsl, YTO AaeT BO3MOXHOCTh pea-
JIM30BaTh METOIUKY OOY4eHHUs! KaapoB, OPUEHTHUPOBAHHYIO Ha YC-
BOCHHUE 3HAHUH IO IPOEKTUPOBAHUIO, H3TOTOBJICHUIO MEXaHUYECKUX
KOHCTPYKLHH, U CBA3aHHYIO C N300paKEHUSMH: PUCYHKaMH, YepTe-
KaMHM, 3CKU3aMHU U UX 3JIEKTPOHHBIMH Bepcusimu. V3yuarorcs mapa-
METPUUYECKOE MOJENUpoBaHue M aHanu3 uu¢poBsix 3D-moneneit
KOHCTPYKLHH, (OpMaThl aJJAUTHBHOTO NPOU3BOACTBA, TEXHOJIOTHH
NURBS u BREP-npeacraBnenne reomerpun [2].

B nacrosmee Bpemst kadenpoii rpaduku benopycckoro rocy-
JapCTBEHHOI'O YHUBEPCHTETa TPAHCIIOPTa il OOy4YeHHs OymyLIux
WH)KEHEPHBIX KaJPOB, a TAKXKE B paMKaxX AEATENbHOCTH TBOPUYECKHX
CTyAEHUECKMX OObeauHeHH wucnonb3yercs 3D-ckanep Shining
EinScan-SP. IlocpeacTBoM COMyTCTBYIOLIETO MPOrpaMMHOro obec-
MIEYEHHs Ha IMEPBOM 3Talle MPOM3BOAUTCS JIA3epPHOE CKAHHPOBAHHE
WCXOHBIX KOHCTPYKIHUH U3IeNuii (pUCyHOK 1).
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Biwhean AP Travum Pram Free bom .

Pucynok 1. Ipouece 3D-ckannpoBaHUS UCXOAHOW KOHCTPYKLIUH

Jlanee B mpouecce CIMSHHUS CKaHHPOBAHHOTO OOJIaKa TOYEK
B CETh NMPUHHUMAETCS pelieHue 00 ONTHMHU3ALMH MOAENIU 10 YHCITY
OIMCHIBAIOLINX KOHCTPYKIMIO ITOJIMTOHOB C YYE€TOM TOYHOCTH JaJlb-
HEWIIero BOCIPOM3BOACTBA u3Aenus. OnTuMu3anus U AajbHerIas
00paboTKa KOHCTPYKIMH HM3ZIETHS BEAETCS B O0JAYHOM TPOTrpaMM-
HoM obecrieuennn Autodesk Fusion 360 (pucyHok 2), coueraromem
WHTYUTHBHBIH HHTep(elic ¢ MMPOKUM HaOOPOM WHCTPYMEHTapus
U CKYJIBIITUHIA, MOJACIUPOBAHUS M T'€HEpaTHBHOro Au3aiiHa. Pe-
3yIbTaT MpeacTaBisier codoit 3D-momens u3nenus kak B ¢popmarax
CAD, Tax u B opMaTax, IpeAIoarayx AajabHeiiyo o0padbor-
Ky i 3D-niewaru (stl, obj).
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Pucynok 2. O6pa6orka pe3ynbraTtoB 3D-ckanupoBanus B Autodesk Fusion 360

HenocpencrBenno 3D-neuats mpousBoautcss Ha 3D-mpuHTepe
Raise3D Pro2 u mmeer menpio BU3yaIH3alHio MPOEKTHBIX PEIICHUH.
B kadecTBe MpakTUYECKOro MPUIOKEHHSI JTaHHBIX TEXHOIOTHH y4acT-
HUKaMHU CTYIEHYECKOI'O TBOPYECKOro OOBbeqUHEHHS Obljla OCYIIECTB-
nieHa pazpabotka 1 3D-medyaTh TPOHHUKOB IS anapaToB KUCIOPOA-
HOro 0o0ecHeyeHus Mo 3arpocy yUpeKICHUH 3ApaBOOXpaHeHUs (pH-
CyHOK 3). [laHHBII acneKT MPOAYKTUBHO BJIMSET Ha MpoLecchl o0yde-
HUS U, Oojiee TOro, CTUMYIUPYET JalibHelllee pa3BUTHE, PACIIUPSIET
Irana3oH (GOpMUPOBaHUS TBOpUECKOW JTMUHOCTH. Cleayer OTMETUTb
OpPHEHTHPOBaHHE OOy4YEHHSI HA NPUMEHEHUE NPOrPaMMHBIX MPOAYK-
ToB Kommnanuu Autodesk, Kak MMeOIIMX HauOoiblIee KOTUYECTBO
BHEIPEHUI B pa3inyuHble chepbl HAYYHOH M NPOU3BOICTBEHHOH Aesi-
TEJILHOCTH, TaK U NPEJOCTABIIAIOUIMX MIUPOKUHA JOCTYH K OTKPBITHIM
0o0y4JaroyM pecypcaM JaHHOW KOMIIAHWH, U CTUMYJIMPOBAHHE K HC-
MOJIb30BAHUIO OOJIAYHBIX TEXHOJOTUH U peann3alii TBOPUECKOro Mo-
TeHLHasa OyayIIUX UHKEHEPHBIX KaIpoB.
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Pucynoxk 3. 3D-nie4ats TPOHHUKOB [UIs alllIapaToOB KUCIOPOAHOTO 00ECIICUCHHUSI

Takum oOpa3om, AaHHBIH HOAXOJ K OpraHu3aluy y4eOHOro
mpolecca U HepecMOTp TPAaJULMOHHBIX IOAXONOB K HHXEHEPHO-
rpauyuecKoil MOArOTOBKE CTYJCHTOB MHKEHEPHBIX CIIELHATBLHOCTEH
oOecrieunBaeT BOBIIEUEHHE CTYACHTOB B WHXEHEPHOE 00pa3oBaHUE,
HaunWHas C MEpPBOro Kypca, CTUMYJIHUPYET K C€amMooOpa30BaHHUIO
1 Ipo()eCCUOHATBHOMY Pa3BUTHIO.
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TEXHOJIOT'MH JUCTAHIIMOHHOI'O OBYYEHMUS1
IIPU ITPOBEJEHUU 3AHATHUU
O JMCIMIIVIMHAM I'PA®OHUYECKOI'O TUKJIA

JI.LA. MaKkCHMEHKO, KaHJ. TEXH. HayK, JOLECHT,
I1.B. MiromieHKo, CT. NpenojaBaTeb,
I''M. YTuHa, cT. npenoaaBaTeb

Hosocubupckuii 2ocyoapcmeetmbiii

MexXHUYecKull yHusepcumen,

2. Hosocubupck, Poccuiickas ®edepayus

KnroueBsie croBa: nHKeHepHas rpaduka, 3Mopa, KOPPECHOHACHTCKOE 00yUe-
HUE, TUCTAHIIMOHHOE O0YyYeHHe, MPOTPaMMHBIN MPOAYKT, YAAICHHBIA JOCTYII, BU-

neokoHdepeHiys, BeOuHap, oOpaTHas CBA3b, OAJUILHO-PEHTHHIOBas CHCTEMa OLCH-
KM 3HAHUM, TEKYLLIUI KOHTPOJIb, TECTOBBIE 3aJIaHUS

Annoranus. Caenan HeOOIBIION YKCKYPC B UCTOPUIO BOSHUKHOBEHUS, Pa3BU-
TUSL U COBEPIICHCTBOBAHMS JUCTAHIMOHHON paboThl ¢ oOydaronumucs. OnucaHsl
MPOrpaMMHBIE TIPOJYKTHI JUISl OPraHU3aLMH BUJICOKOH(EPEHIMIT B PeXXUME pealib-
HOro BpeMeHu. IIpeaioskeHsl npaBuiia MPOBEACHNS 3aHATHS, MOATOTOBKH TECTOBBIX
3aJaHuii, PacCMOTPEHBI BOIMPOCHI MPUMEHEHHUS! OaTbHO-PEHTHHIOBOH CHCTEMBI
oleHKH padot. [IpuBeseHs MpUMEphl PEleHHs MO3UIMOHHBIX 3aJa4 U 3a1a4 Uit
CaMOKOHTPOJIS 110 HaYepTaTeIbHOH T€OMETPUH B PEKUME BUACOKOH(DEPEHIIUH.

Onoxa AMCTaHUMOHHOTO 0Opa3oBaHMs, O KOTOPOH yXe JocTa-
TOYHO MHOI'0 TOBOPUJIOCH, K KOTOPOH Tak MM HMHAa4ye rOTOBHIIUCH,
Hactynwia. [Ipormenmmii meprosa BEIHYKISHHOH yIaleHHOW paOdoTh
MOKa3ajl, YTO B JAUCTAHIUOHHOM OOYYEHHMH €CTh CBOU METOIUKH
W 3aKOHBI, M Ja)ke HeOOJbIIOH HAKOIUIEHHBIH ONBIT MPENoJaBaHUs
TOW WJIM MHOW JUCLUIUIMHBI B OHJIAHH-PEXUME 3aCiTy>KUBAET BHUMA-
HUS ¥ MyOIuuHOro ocBemeHus. OOpaTUM BHUMaHHE HA UCTOKH 3TO-
ro sBiaeHus. Ha4yano qucTaHIMOHHOrO OOydYeHHsI — 3TO MOSBJICHUE
perymsipHoil moutoBoi cBs3u. llepBbie MOMBITKM TakoH padOTHI —
KOoppecnoHAeHTckoe oOyueHue. B nauane XX B., Omaromapsi pery-
JISIPHOMN TTOYTOBOW CBSI3H, KUTEIH CTOJMYHBIX TOPOJOB CTAIH BBIIH-
CBIBaTh TA3€Thl, )KypHAJIbl CBOUM OJIN3KUM, HAXOSIIMMCS B yAaJIeH-
HBIX OT CTOJHMLBI ITocenkax. [losBaeHne paanocBs3y OTKPBIJIO HOBBIE
BO3MOXKHOCTH U151 3a09HOM paboThl co cnymatenimu. Crapiiee mo-
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KOJIEHHE XOpOILO MOMHHUT IO3HaBaTelbHbIE Mepefaud Ui AeTer
1 B3pOCIBIX, KOTJa B KOHLIE IepeJauy 3a1aBajluch BOIPOCH! IO TEME.
Hy»xHo ObUTO IpUCHaTh B ONPENENeHHbIH CPOK 110 IouTe oTBeT (61aro
MOYTOBbIE OTAEIeHHs pabotanu yeTko). Cienyromias nepegaya Hauu-
Hajach ¢ OTBETOB paauociymarenei. B 60-x rr. XX B. HEKOTOPHIE BY-
3bl CTaJlMl MIPOBOAUTH JUCTAHLMOHHBIE OJIMMIINABI ISl IIKOJIBHUKOB
10 (PU3MKE U MaTEMaTHKE B HECKOJIBKO TypoB. C MOSBJIECHUEM TEJICBU-
JICHUSI HAUMHAIOT CO37aBaThesl OOyvarolye Tejenepesayd u oopaso-
BaTebHble (QuiibMbl. C pa3BUTHEM KOMIIBIOTEPHBIX TEXHOJIOTHH IO-
SIBJISIFOTCSI TPYIIIBI JUCTAaHIIMOHHOTO 00Y4€eHHS B By3ax.

B 2020 r. obpazoBaTenbHBIN TpOIlecC BEIHYXAEHHO OBLT Tepe-
Be/IeH B AMCTaHUMOHHBINA (opmart. Ilepexox u aganrauus K IUcTaH-
HUOHHOMY (opmaTy OOydeHHsI MPOU30LIIa OTHOCHTEIBHO OBICTPO
U CIIOKOIHO, TaK KaK BO MHOTHX BY3aX yXe€ JOCTaTOYHO CTAOUIIBHO
pabotanu oOpazoBaTenbHbIe aThopmel. llpenonaBanne rpaduue-
CKMX JMCLUIUINH, KaK IPaBUIIo, IPOBOANMOE Ha 0a3e MporpaMMHBIX
npoaykroB KOMITAC n AutoCAD, He moTepsuio CBOeH LIETOCTHO-
CTH, HO B 3HAYNUTEJIBLHOM CTENEHU MOBBICUIIO HArpy3Ky IpernoiaBarTe-
JIS1 IPU TIPOBEpKe uepTexei. BpemeHn Ha mpoBepKy U omucaHUe 3a-
MEUaHUH YXOAMJIO ropa3fo Oosblle, YeM Ha OYHBIX 3aHATHAX
B rpynnax. Ilo xoxy paboTsl onepaTuBHO COBEPLICHCTBOBAINCH Me-
TOOUKH JTUCTAaHIMOHHOTO oOy4yeHus. CTanu npoBOAUTHCS BEOUHAPEI,
BUJICOKOH(EPEHLINHU 110 pa30opy 3afaHuil, BO BpeMsi KOTOPBIX JaBa-
JIICH OTBETHI HA 337]aBaE€Mble BOIIPOCHI.

Ha Bp10Op mporpaMMHOro mpomykTa [yis OpraHHU3alud BHEO-
KoH(pepeHIuil ¢ o0yJaromMMHcsT U Nepefadd KOHTEHTa B PEXKHUME
peajIbHOro BPEMEHH B IEPHOA YIaJ€HHOTO JIOCTYIA MOBJIMSUIA Me-
TOOMYECKHE YKa3aHHUs 00pa30BaTeIbHON OpraHU3aluH, JOCTYITHOCTh
MPOrpaMMHOI0 MPOAYKTa B OECIUIATHOM BEPCHM, JMYHBIC MTPEIIOU-
TeHMs Ipenogasartens U apyrue ¢axropsl. Hanbonee BoctpedboBan-
HBIMU oOKa3zaimch Zoom, Microsoft Teams, DiSpace u np. Cospe-
MEHHbIE cI0co0bl OOIIEeHUsT 1 00MEHa JaHHBIMU MO3BOJISIOT CO3/a-
BaTh U MPUMEHATH B OOYUYE€HHH HOBBIE METOJIBI: HCIIOIb30BATh JJIEK-
TPOHHBIE BEO-PECYPChI, TECThI, IJIOCCAPHH, OINPOCHI, BHUICOKOH(E-
PEHLIMH, YaThl U JIpyrue OecIIaTHO PaclpoCTPaHsAEMble MPOrPaMM-
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HbIe KOMILJIEKCHl. BO3MOXHOCTD 0OpaleHns K 3JIEKTPOHHBIM METO-
JlaM JOCTATOYHO MIMPOKO peain3oBaHa B o0ydarowie cpene Moodle.

OOyueHune OHJIAHH MpeAroIaraeT OnpeaeieHHbIE IpaBuia Ipo-
BE/ICHUS 3aHATHA, O KOTOPBHIX COOOIIAIOT ydacTHUKAaM 3apaHee: Io-
PSIOK BKITIOUEHUS/OTKIIIOYEHUSI MUKPO(OHOB U BHIIEO, MOIAEPKKA
qarta Jy11 oOpaTHON CBS3U, IIPU HEOOXOIUMOCTHU IIPOBEACHUE BHIEO-
3aITUCH.

K ocobennoctsM npoBeneHus 3aHATUd no aucuuniuae «UH-
XKeHepHas rpadukay cieayer OTHECTH IPOBeIeHNE OHJIAHH-3aHATUH
Ha Oaze rpaduueckux pemakropos (Hampumep, KOMIIAC win
AutoCAD) [1]. Ilpu nucTaHIMOHHOM TPOBENEHUH 3aHSATHS TaKKe
CYLIECTBYET BO3MOXKHOCTb OOpAaTHON CBSI3M, B TOM YHCIIE U MPOBEp-
Ka pabor oOywaronmxcs. D(PPeKTUBHBIM METOAUUYECKUM MPUEMOM
OpraHU3alMy PEIICHUs] U IPOBEPKH 3a/a4 [0 HAuepTaTelNbHOW Ireo-
METPUM OKa3aJIoCh IOCIOMHOE IpelCTaBlieHne MH(opMauuu, Mpu
YCIIOBUHU UX pelieHus B rpaduyeckux penakropax. [Ipumep ucxon-
HBIX TaHHBIX IIEPBOro 3mtopa [2, 3] mpeacTaBieH Ha pUCyHKe 1.
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Pucynok 1. McxonHbie gaHHBIE IEPBOTO 3ITIOPa

B cocraB manHO# pabOTHl BXOIST CIEAYIOIINE 33 1aHUS:

1. OmpenenuTh pacCTOSHUE OT TOYKU A JI0 ITIOCKOCTH OOIIEro
TTOJIOXKEH M, 3aaHHoN Tpems Toukamu B, C, D — (ABCD).

2. TlocTpouTs MIIOCKOCTD, MapaILIENbHYIO 33JaHHON TUIOCKOCTH
O0IIEero IMOJIOKEHUSI U OTCTOAIIYI0 OT Hee Ha paccTosHuUU 40 MM.
[T1ocKkoCTh 3a1aTh ABYMS TIEpECEKAFOIIUMUCS TIPSIMBIMU 71 U .

139



3. IocrpouTts mrockocts (ABEL), mpoxonsiryto yepe3 TOUKy B
JTAHHOM TUIOCKOCTH MEPIEHIUKYIIApHO npsaMoi CD.

4. Iloctpouts nMHUIO TepecedeHus: IMockocrel (ABCD)
u (ABEL).

PesynbTat pemenns npeacTaBieH Ha PUCYHKE 2.
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Pucynok 2. Pe3ynbrar pemeHus nepBoro dIopa

I'paduueckue pemakTopel, H3ydaemble B Y4eOHOM IpoLecce,
MO3BOJIAIOT BBHIXOAUTH Ha HOBBIH YPOBEHb pEIICHMs 3ajad, [puMe-
HSIEMBIX NPH CaMOMNOATOTOBKE OOY4YaIOIIMXCA K 9K3aMEHY MJIM 3aue-
Ty. Hampumep, 3agaya Ha onpeaeneHue HaTypajibHON BEIUYUHBI OT-
pe3ka, pemiaemasi U3BECTHBIMH METOJAMHU, COAEPKUT TOJBKO OIHO
YHCICHHO ONPEAENEHHOE 3HaYeHUE, HO OXBATHIBACT 3HAUMTEIbHBIN
TEOPETUUECKUI MaTepuall, KOTOPBI HEOOXOANMO M3YUHTh, IPEKIE
9YeM TOJIyYUTh IPaBUIIbHOE pelieHue (PUCyHOK 3).
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Pucynok 3. OnpeneneHue HaTypaiabHON BETUYMHBI OTPE3Ka:
@ — METOJ] 3aMEHBI; 6 — METOJ] IPSIMOYT'OJIHOT'O TPEYTOJIbHHUKA;
6 — METOJ1 BpAIleH!s

Kax mokasana mpakTuka, JUisl IPOBEACHUS 3aHITUN C yaJeH-
HBIM JIOCTYNIOM O4eHb 3(()EKTUBHO WCIONH30BAHHE OaJUTBHO-pEi-
THUHTOBOM CHCTEMbl OL[EHKA 3HAHWUNA. Y aBTOPOB HAKOIUIEH OIIBIT
MpUMeHeHUsT To00HoN Meroauku. OCHOBHBIE ATambl paboOT MpH
ATOM 3aKJIFOYAOTCS B TOJATOTOBKE IUIaHAa-rpaduka padoT, cucrema-
THUYECKOM W CBOEBPEMEHHOM OTCIICKHBAHWUHM BBHITIONHEHHUS PaboT,
MPOBEACHUN TEKYIIEro U UTOrOBOTO KOHTPOJS, JOBEICHUH PE3yIIb-
TaToB peiiTuHra M0 odydarommxcs [4]. OueHnBaHue padboT IPoOU3BO-
IUTCA B 0ajutax ¢ mepecdyeToM B TPaJUIlMOHHYIO OTMETKY: oT 50 10
73 0aTOB — BBICTABISETCS «yIOBICTBOPUTEIRHOY»; 74—85 OamtoB —
«xopomio»; donee 85 0aNOB — «OTIIMYHOY». banmbHO-pedTHHTOBAs
cucreMa o0yCIOBIMBAET MPO3PAYHOCTh PE3YIBTATOB, Pa3BUBAET Ca-
MOCTOSITENIFHOCTh W CIIOCOOHOCTh TPOTHO3WPOBAHUS peE3yJbTara.
CryzneHT, NOIyYUBIIMI XOPOLIUN PE3yNbTaT B XOAE€ OCBOEHUS JIUC-
IUTUTAHBI 10 9K3aMeHa, MEHBIIIE PUCKYET, €CITH YTO-TO MOILIO HE TaK
Ha dk3ameHe. CTyneHThl TPHOOPETAIOT ONBIT PETYISIPHON W WHTEH-
CHUBHOW paboThI, KOTOpas BCET/ia MOJIOKUTEIIEHO OIIEHUBAETCsI Tpe-
MoIaBaTeeM.

Crucok JiMTepaTypbl

1.  basnos, E. B. MogenupoBanue B cuctreme KOMITAC-3D. ba3oBbliii ypoBeHb :
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141



2. UYymunos, A. B. TeopeTHueckne OCHOBBI HHXKCHEPHOM rpaduku : yueb. moco-
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HNCITIOJIb3OBAHMUE TEXHOJIOI'MH 3D-IIEYATHU
B OBPA3OBATEJIbHOM ITPOLLECCE

T.A. MapambIruHa, CT. IPENoIaBaTeib,
O.H. Kyuypa, cT. npenogaBaTens

benopyccruii cocyoapcmeennwiti ynugepcumem
uHGoOpMamuKy u paouos1eKmpOoHUKU,
2. Munck, Pecnybnuxa benapyco

KnroueBsie cioBa: koMmbioTepHas rpaduka, 3D-monenupoBanue, 3D-neyars,
3D-npuHTEp, HATISAHOCTD YIEOHBIX TOCOOUI

Amnnoranusi. B cratbe paccMOTpeHa BO3MOXKHOCTH HCIHOJIB30BAHHSI TEXHOJO-
run 3D-nieyaty s ONTUMU3AIMN Y4eOHOro mpoliecca Mpy U3y4eHUH TUCIIUILTAHEL
«mxenepHast kKoMmmbloTepHast rpaduka». OCBEIIeHbI KIIIOYEBbIE MOMEHTHI TEXHO-
noruu 3D-meyaTu.

Texnonorust 3D-mevatyn MWIMPOKO NpUMEHseTcs B 00pa3oBa-
TeNbHON M Hay4YHOU cepax mo Bcemy mupy. Eie Heckonbko aecsT-
KOB JIET Ha3aJ CTyAEHTHI ObIJIM OrpaHUYEHbI B BO3MOXKHOCTSX MOJIE-
JIUPOBAHUS, & X OCHOBHBIMH CPEICTBAMHU OBUIM UEPTEKHbIE MHCT-
pyMeHThl. B HacTosimee BpemMsi MHOTHME O0BEKThI, KOTOPbIE CO3/1AI0T-
Csl C TIOMOIIBIO CHELMAJIbHOIO MPOrpaMMHOI0 00ECIIeYeHUs, MOTYT
ObITh pacnieyaTansl Ha 3D-npuHTEpE.

UcnonezoBanue 3D-npuHTEpOB B 00pa30BaHUN COBEPILEHCTBY-
eT mpouecc 00ydeHUs, pa3BUBAeT y CTYAECHTOB IPOCTPAHCTBEHHOE
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MBIIUIEHN e, YMEHHE IPOSKTHPOBATH U BOILIONMIATh B )KH3Hb CBOU HO-
BaTOPCKWE HJIEH W 3aMbICIbl. 3D-1e4aTs 3HAUYNTEIhHO yYBETUYHBAET
WHTEpeC K Iporeccy oOydeHus, Tak Kak 1aeT BO3MOKHOCTh CTYZEeH-
TaM BOIUIOTHTH CO3/IaHHYIO Ha KOMITHIOTEpPE MOZENb B (PU3NYECKUN
00BEKT OYKBAIILHO 32 HECKOJIBKO YacOB, a Jaliee OIEHUTh U IPOTeC-
THPOBATh MOIYYEHHBIN MPOTOTHUM [1]. DTO cTaHOBUTCA MpeKpacHOU
MOTHBAIMEH, JleNaeT mpomecc o0y4deHust 0ojee WHTEPECHBIM, a 3Ha-
HUS ¥ HABBIKU yJaIIuXxcs — 0oJiee YCTOMYUBBIMHU.

Eme oauH axTyanbHbBIM acnekT wucrnoib3oBaHus 3D-nedatu
B YUPEKACHUSIX 00pa30BaHUS — ITO OTKPBIBIIHECS BO3MOXKHOCTH JIIS
KQXKIOTr0 TPENnoJaBaTellsi CaMOCTOSTENbHO H3TOTABIMBATH HATJIS-
HbIe y4eOHBIE MTOCOOHS B CaMble KOPOTKHE CPOKH TTPY MHUHUMATBHBIX
3aTpartax [2].

Heo0xoauMo0 OTMETHTH, YTO TEXHOJOrHMu 3D-meyaTt TECHO
CBSI3aHBI C KOMIUJIEKCOM 3HAHWH B Chepe MOJIEIUPOBAHNUS, (PU3HUKH,
T€OMETPHH, 1U3aifHa, OCHOBaX MPOTPAMMHUPOBAHUSA U JIPYTHX JTUC-
LIUILINH.

Mogaenu misg 3D-nedaTu co34ar0TCS CaMOCTOSTENLHO JIHOO Oe-
PYTCSl TOTOBBIMH CO CIEUATN3UPOBAHHBIX CAaHTOB, MO0 MOTYYarOT-
csl ipy oMoty 3D-cKkaHUPOBaHHUSL.

Jlis IOATOTOBKM MOJIEH K TE€YaTH HCIONB3YeTCs MporpaMma-
cnaiicep. Texnonorus 3D-mewatu neranu MHOIpa3yMeBaeT €€ IMOo-
cioitHoe co3manme. [IporpamMma-craiicep Hape3aeT JeTallb Ha CIOH
3aJJaHHOM TOJUIMHBI U TeHepupyeT crnenuanbHeld G-kon. G-xox —
9TO KOHKpPETHBhIE KOMaH/IBI U Ha0Op MapaMeTpoB, 3aJar0InX JIEHCT-
Bus 3D-npuHTEpY: KakuM 00pa3oM JABUTATh KapeTKy, KaKoi TOMNIIH-
HOH CIIOS OCYIIECTBIIATH II€4aTh, KaKOW MaTepuajl HCIONbh30BaTh
Y TIPY KaKoW TeMImepaTtype, Kak OyIyT 3aroHATHCA IYCTOTHI K MHO-
roe pyroe.

HeoOxomnmo Taroke oOpecTd HaBBIKM B3amMoAeHCTBHUS ¢ 3D-
MIPUHTEPOM, TTIOCKOIBKY mporiecc 3D-medatn TpedyeT onpeeeHHbIX
3HAaHWW W OmbITa (HAIpUMeEp, O CBOMCTBAX Pa3NMYHBIX BHJIOB IUIa-
CTHKa W APYTUX MaTEepPHaliOB, UCIONB3yeMbIX B 3D-meuartu, crieka-
HUW TUIACTHKA, O €ro mojade u Ap.). s oOydeHus CTy/IeHTOB TeX-
HUYECKUX BY30B OOBIYHO HCHONB3YIOT 3D-IpuHTEPHI, mevyaTaroime
W3MIeNUs U3 TUIACTHUKA, YTO MO3BOIISET MMOTY4aTh MPOYHBIE MPOTOTH-
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Il U MEXaHU3MBI, KOTOpPbIE MOTYT BBIIEPKHUBATh (U3MUECKHE Ha-
I'PY3KH U TIOABEPraThCs TECTUPOBAHUIO.

MHorue npousBomuTenu 3D-NpUHTEPOB, 3aHHTEPECOBAHHBIE
B peKJaMe CBOEH NMPOOYKLUWH, OPraHU3yIOT CHelHalbHble 00ydaro-
e Kypchbl U MacTep-Kiacchl 1o paboTe cO CBOMMM YCTPOHCTBAMHU
Kak Ui CTYACHTOB, TaK M AJs mpernofasatenci. IIpoxoxxnenue Ta-
KOr0 Kypca MO3BOJIUT IOJYYUTh IIGHHBIE MPAKTUYECKHE HAaBBIKU
U J1ajiee COBEPIIEHCTBOBATh UX 10 MEPE HAKOILICHHS OIbITA.

[Ipu BbIOOpE mpHHTEpa I By3a HEOOXOOUMO YUYHUTHIBATH PSA
Ba)KHBIX IapaMeTpOB, KOTOPHIM JOJKHO COOTBETCTBOBATH YCTPOM-
CTBO: 0€30MacHOCTb, XOpOIIas MPOU3BOIUTEIBHOCTh, HAIEKHOCTD
KOHCTPYKLIMH, MPOCTOTa B HCHOJb30BAHUM, ONTHMAJIbHAsl CTOM-
MOCTb, JOCTYIHOCTb PAacCXOIHBIX MaTEPHAaJIOB, JOCTATOUYHO BBICOKOE
Ka4eCTBO NMPOU3BOIUMBIX MOZEIEH, JIOSUIBHOCTh K PEMOHTY M MOZHM-
(buKanusM.

Hanee nepeiineM oT 00LIEr0 K YACTHOMY U MOJEIMMCS OIBITOM
WCIIOJIb30BaHMS TEXHOIOruu 3D-reyaT npu 0CBOCHUH TUCIMITIIMHEI
«MmxeHepHast kommbloTepHas rpaduka» B benopycckom rocynap-
CTBEHHOM YHHMBEpCHUTETe MH()OPMATHKH U PaiuOIEKTPOHUKHU. [laH-
HYIO0 AUCLUUIUIMHY CTYACHTHI U3y4aroT OMH ceMecTp. B mporpamme
Kypca 3HAuUTEIbHOE KOJMYECTBO YacCOB OTBOIUTCS HA TEMBI, CBS-
3aHHBIE C hopMooOpazoBanueM U 3D-monenupoBanueM. Ha 3ansatu-
X B KOMIIBIOTEPHOM KJIacce CTYIEeHThl co3paroT 3D-monenu pas-
JIMYHBIX TEXHUYECKUX M3IeNUi. [ NOBBILIEHNS 3aNHTEPECOBAaHHO-
CTH CTYJEHTOB M ONTHUMH3ALUK HpoLecca 00yuyeHUs HaMu ObLI CHAT
BUJIIEOYPOK, B KOTOPOM II0Ka3aHa IOJHAs IOCIEA0BATENbHOCTh CO3-
nanus 3D-monenu yueOHOro TEXHHYECKOro M3JENUs: MPOEKTUPOBa-
Hue B AutoCAD, noxaroroBka k 3D-neyatu B mporpaMme-ciaiicepe
Ultimaker Cura 1 HemocpeaCTBEHHO caM IPOLIECC MeYaTH M3AEIUs
Ha 3D-mpunrepe [3]. Bupeoypok «AutoCAD — 3D-mogmens, 3D-
nedathy pazmenieH Ha YouTube-kanane «MIKI" BI'YHPy.

CryneHTsl, 3aHUMAIOLINECs] HAYYHOH paboTOM, UMEIOT BO3MOX-
HOCTb pacredaraTh AeTanu Ha 3D-mpunrepe ais maibHEHIIEro mc-
MOJIb30BAHUS B CBOEM TBOPUYECKOM IPOEKTE, a TAK)KE B KAUECTBE Ha-
[JIAHBIX MAaTepuanoB JUIs AOKIAI0B HA CTYAEHUYECKOH Hay4dHO-
TEXHUYECKON KOH(EpEHIINH.
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[IpenonaBarensmu Kadenpbl WHXEHEPHOH M KOMIIBIOTEPHON
rpaduky pa3paboTaHbl U pacnedaTaHbl Ha 3D-npuHTepe HArIsAHBIE
nocobust mo teme «Bunuel, paspesbl, ceuenus». Hanpumep, Obuin
co3gaHbl JBa BapuaHTa 3D-mozenu Kopmyca, KaXIblid U3 KOTOPBIX
COCTOUT U3 JIBYX YacTeH, U AEMOHCTpauuu (GPOHTAIBHOIO U MPO-
¢uIbHOrO pa3pe3oB (CM. PUCYHOK), a Takxe psa 3D-moznenei, KoTo-
pBI€ UCTIONIB3YIOTCSA B YU€OHOM MPOLIECCE PEeIIeHHs 3a1a4u B IPAKTH-

KyMe.

VYueOHast MOJIeIb KOpITyca, pacredataHHoro Ha 3D-mpunrepe

B nHacrosmee Bpems uzper pabora HaJ CO3JaHHUEM KOMIUIEKTA
3D-mopneneit (30 BapuaHTOB) C NEPCIEKTUBON MX JaJIbHEHIIErO BbI-
BOJIa HA MeYaTh C LIENbI0 HCIOJIb30BAHUS B YUeOHOM IpoLiecce B Ka-
YeCTBE MHAMBUAYAIBHBIX 3aJaHUI KaK B KOMIIBIOTEPHOM KJlacce, TakK
1 Ha IPAaKTUYECKUX 3aHATUSIX B UEPTEKHOM KI1acce.

[IpeumymiectBa nmpumeHenus: TexHonorud 3D-mewatu u 3D-
MOJETMPOBAaHUS B 00pa30BaTEIBHOM IIPOLIECCE OUYEBUIHBI: ONTHMHU-
3UPYIOTCS U MHTEHCU(HUUUPYIOTCS METOABI 00YUYEHUS], pa3BUBAIOTCS
TBOPYECKHE CIIOCOOHOCTH Y4alllMXCsl, MOBBIIIACTCSI YPOBEHb YCBOE-
HUSl 3HAaHUM W HABBIKOB, KOTOpBIC NPUTONATCA A JalbHEHIIEero
00y4eHus 1 B IpOQecCHOHAIbHOMN AESITENbHOCTH.
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VIIK 378.147

TECTOBBIE 3ATAHUS 1151 ITIPOBETEHU S
MHNPOMEXYTOYHOU ATTECTAIIUHN
O HAYEPTATEJIbHO TEOMETPUA

T.B. MapkoBa, KaHJ. TeXH. HayK, JOLEHT,
T.A. HukutuHa, KaHJl. TEXH. HayK, TOLIEHT,
H.C. UBaHoBa, cT. IpenoaaBaTelb,

N.C. CmupHOBa, CT. IpenoaBaTens

Canxm-Ilemepoypeckuii nonumexHu4ecKuu yHugepcumem
Ilempa Benuxkoeo,
2. Canxm-Ilemepoype, Poccuiickas @edepayusa

KitroueBble ciioBa: HauepTaTelibHas TeOMETPHs, MHKCHEpPHas rpadMKa, Juc-
TAHI[MOHHOE OOYYEHHE, TECTHPOBAHHE 3HAHHWI, KOMIBIOTEPHOE TECTUPOBAHME,
Moodle

Annotarms. [IpencTaBieHsl TECTOBbIC 3aJaHMs IS TMPOBEACHHUS MTPOMEIKY-
TOYHOM aTTecTanuy 1o aucuumuinHe «HaueprarensHas reoMeTpHs U HEDKSHEpHAs
rpadukay. [Toka3aHbl BO3MOXKHOCTH OpraHH3aliu TecTupoBanus B Moodle.

O6ocHoBaHHE BHIOOpa TECTHPOBAHMS KaK (DOPMBI MPOBEICHUS
MMPOMEXKYTOYHON aTTECTAI[MU B JWCTAHIIMOHHOM (hopmMaTe mpuBeze-
HO B cTarbe [1]. B maHHOI myOnuKam U3II0KEHO COJepKaHue BO-
MIPOCOB TECTa, Pa3pabOTaHHOTO aBTOPAMH CTAaThH, U OpMa UX MPe/-
CTaBJICHUS B CpeJle PACTIPENCICHHOW CHCTEMBI DJIEKTPOHHOTO 00yde-
Husa Moodle.

Hacrpoiiku tecta B Moodle obecriednBaoT TeXHUYECKUE BO3-
MOXKHOCTH opraHu3anyu 3(Q(PEeKTHBHOrO KOHTPOJIS: MOXKHO HAJO-
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XKHUTb PsiIl OTPAaHUYCHUH, CHIDKAIOIINX BEPOSTHOCTH MCIIOIb30BAHUS
HECaHKLIMOHUPOBAHHBIX PECYPCOB BO BPEMsI 3K3aMeHa, YTO MOBbIILIA-
€T YPOBEHb JIOBEPHs K pe3yibTaTaM TecTupoBaHus. OnHako B 60JIb-
HIell CTeNeHW KauecTBO MPOBEICHUS aTTECTALUU 3aBUCHT OT CIIOXK-
HOCTH ¥ KOPPEKTHOCTH TECTOBBIX 3aJaHUM, OT MX KOJIMYECTBA U TO-
r0, HACKOJIBKO ITOJTHO OXBaueH M3y4YEeHHBIH MaTepral, Kak pacrupese-
JICHBI 3a/1aHUSI 110 pa3zenaM yuyeOHON IUCLUIUIMHBI, a TAKXKe OT THIIa
TECTOBOI'O 3a/IaHUSI.

Cuctema Moodle nonmepxuBaeT BOIPOCHl pa3HbIX THIOB. Tak,
HalpuMep, HECKOJIBKO MEPBBIX BOIPOCOB B pa3pa0OTaHHOM 3K3aMe-
HAIlMOHHOM TECT€ IO HAvepTaTeIbHOM I€OMETPHH HMMEIOT TEKCTO-
BBII XapakTep U HaIllpaBJeHbl HAa MIPOBEPKY 3HAHUS TEPMHHOB, IIOHS-
TUH U TeopeM Kypca. M croab30BaHbl TUIIBI BOIIPOCOB «MHOXKECTBEH-
HBIA BBIOOpP», «HA COOTBETCTBHEY», «BEPHO-HEBEPHO» M «IIEPETACKU-
BaHue B TekcT». [Ipumeps! npencrasnenus 3aganuii B cpeae Moodle
nokazanbl Ha pucyHnke 1. Ilo kaxmoli Teme paspaboTaHO IecATh
n OoJiee BapHaHTOB BOIPOCOB, KOTOpPHIE BBIOMPAIOTCS CHCTEMOM
CIIy4aiiHbIM 00pa3oM.

Pucynok 1. IIpumepbl TEKCTOBBIX BOIIPOCOB
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Hanee cnenyroT 3afaHus ¢ rpa@UUecKuM MpeACTaBICHUEM YC-
J0BUsl. 31ech B OONBIIMHCTBE CIIyyaeB AjIsl BHIOOpa NpaBUILHOIO Ba-
pHaHTa OTBETa HYXHO HE IMPOCTO BCIOMHHUTH ONpPEAEIEHUE, HO
U TIpofieiaTh MBICIIEHHO WJIM Ha Oymare HEKOTOpBIE MOCTPOEHUS —
pemwmnth 3azady (pucyHok 2). Ilpemmararorcs Bompocsl Ha TeMy
«MozenpoBaHue TOUKH, JIMHUH, MIJIOCKOCTHY, 3a/1a4H, T1e TpeOyeT-
Csl ONpEeNEeNUTh B3aUMHOE MOJOKEHHE T€OMETPUUYECKHX OOBEKTOB
1 BBIIOJHUTH IPeoOpa30oBaHue YepTeKa METOIOM JOMOIHUTEIBHOTO
OPTOrOHAJILHOTO MPOELUPOBAHNS, TPAKTUIECKOE IPUMEHEHHE KOTO-
pOro paccMOTpeHo B crathsx [2, 3]. Kpome «MHOXXECTBEHHOT'O BBI-
Oopa» M 3a7]ay «Ha COOTBETCTBHE» B ATOM IPYIIIE HCIOIb30BAH TUII
BOIIPOCA «BJIOKEHHBIE OTBETHI.

OnpegeniTe KOOHIAHATE nasomeTH T
Touek A, B u C.

Ongesenuts E3aRMNOE PACNORCHERRE
ApsMuIb W e

Pucynok 2. IIpumeps! BonpocoB Ha TeMbl «MoaenTupoBaHIe TOUYKH,
JIMHMH, TWIOCKOCTHY, «B3aHMHOE MOI0XKEHHE TeOMETPUIECKUX OOBEKTOBY,
«ITpeobpazoBaHue uepTeKar»
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Crnenyrouiasi rpymna TECTOBBIX 3aJay MOCBsieHa Teme «Moge-
JTUpOBaHUE TIOBEPXHOCTEN» (prcyHOK 3). IlpoBepsirorcst 3HaHUE CIIO-
COOOB 3a/1aHUsI TIOBEPXHOCTEH, YMEHHE OINPENeNUTh MOJI0KEHUE T10-
BEPXHOCTEW OTHOCHTENHHO TIOCKOCTEH MPOEKIHi, TOCTPOUTH TOUKY,
MPUHAJISKAILYIO TTOBEPXHOCTH, OMPEISTUTh BUAUNMOCTh TOYKH, pe-
0ep MHOTOTPaHHUKOB WJIM JIMHWM Ha TOBEpPXHOCTH. Vcmoip30BaHbBI
«MHOKECTBEHHBII BBIOOD», «BIIOKEHHBIE OTBETH» U «II€PETACKHUBA-
HHE B TEKCT». 3HAHKHE BHUIOB KOHUYECKHX CEUEHHH U CIIOCOO0B X I1O-
Jy4eHUs KOHTPOJIUPYETCS C MOMOIIBI0 BOMPOCA «HA COOTBETCTBHEY,
a 3aBepIlaeT rpyInry BOIPOCOB 10 TeMaM HauepTaTeIbHON TeOMETPUHI
3a/laya Ha OmpenelieHHe XapakTepa JIMHHN TepecedeHrs MOBEPXHO-
crei. CTyeHTaM MpeiaraeTcsi MpoaHAIN3UPOBaTh (POPMY TIPEICTaB-
JICHHOTO Ha PHCYHKEe OOBEKTa W BBIOPATH MPABUWIIHHOE M300paKeHHe
ero Tpex npoekiuii. [Ipu ¢hopmupoBannn O0aHKa BOPOCOB HA 3Ty Te-
MY HCII0JIb30BaHbl B TOM YHCJIE 331a4U, OIUCAHHbIE B CTAaThsX [4, 5].

00O
Nk

@
@

Pucynok 3. IIpumepst BonpocoB Ha TeMy «MoJenupoBaHUe MTOBEPXHOCTEN»
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B mporpamme OUCHMIUIMHBI NPEAYCMOTpPEHAa pacyerHO-Tpa-
(myeckas pabora [6], B X0/Ie KOTOPOH CTYIEHTHI BBIMTOIHSIOT Yep-
TEX 00bEKTa, MPUOIIKEHHOT0 K PeaJIbHOMY H3EIHI0 TEXHUYECKOTO
Ha3HAYEHMs, U3ydas MpU 3TOM IpaBuia opopmieHus deprexa [7],
MO3TOMY CJIEYIOIIME BOIIPOCHI TECTAa KOHTPOIUPYIOT 3HAHUE OCHOB-
HBIX CTaHAapToB EAMHON cuCTeMBI KOHCTPYKTOPCKOH IOKyMEHTa-
LUU: 3HAaHNE JINHUI YepTeka U MX Ha3HauYeHHs, MaciuTaboB, popma-
TOB, TOPS/AKA 3allOJIHEHWS OCHOBHOM HAaIIUCH, M300pa)keHUil Ha
yepTexe (BUIOB, pa3pe3oB, CEUCHUH U Jp.) 1 OCHOBHBIX ITPaBUJI Ha-
HECEeHMs Pa3MEPHBIX JUHUH. B OCHOBHOM 3TO TEKCTOBBIE BOIIPOCHI
Ha «MHO>KECTBEHHBIH BBHIOOP» M 3aJaHusl, rAe TpeOyeTcsl yCTaHOBUTh
COOTBETCTBHE MEXy N300paXKEHUSIMH U Ha3BaHUSIMH.

Takum 0Opa3om, BOIPOCHI TECTA 110 CBOEMY COJEPKAHUIO OXBa-
THIBAIOT BCE pasfeiibl AMCLMIUIMHEL [IpoBeneHHOE ¢ MX MOMOILIBIO
TECTHPOBAHME MO3BOJMIO OOBEKTHBHO OLEHUThH 3HAHUS 3HAUYUTEIb-
HOT'O KOJIMYECTBA CTYAEHTOB B KpaTKue CPOKU. PesynpTarhl mpome-
XKYTOUHOW aTTECTALUU MPU3HAHBI OIOKUTETbHBIMH.
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VJIK 004.5
IT'PA®UYECKHNM TU3ANH BEB-CAITOB

C.A. Martwox, CcT. IpernoaaBaTelb,
B.1O. I'punyxk, cryneHr,
ML.U. IIpokonyk, CTyaEHT

bpecmckuii 2ocyoapcmeennblil mexHuYecKull yHugepcumen,
e. bpecm, Pecnyonuxa benapyce

Kirouessle ciioBa: BeO-1u3aiiH, BeO-CalT, JTOrOTHIT

Annotanus. B cTathe 00OCHOBBIBaETCS BaXKHAs POJIb TPAMOTHOIO JAW3aiiHa
Be0-CaiiTOB, OMUCHIBAIOTCS OCHOBHBIC MPHUHIIUIIBI BeO-IH3aiiHa, a TAKKEe COBPEMEH-
HBIC TCHACHIIMH B 3TOH 00JIaCTH.

WndpopmanmoHHble KOMIBIOTEPHBIE TEXHOJIOTMH ITPOYHO BOLUTN
B Hally JKU3Hb BOOOIIE U B 00pa30BaTENbHBIN MPOLECC B YACTHOCTH.
CaiiTel yHHMBEpCUTETOB, (aKylIbTETOB, Kadeldp cTaiu OObIAEHHO-
ctbto. OHaKo UX ponu U 3)(HEKTUBHOCTH B 00pa30BaTENLHOM IPO-
Lecce Mopoil yuensercs Mano BHUMaHusA. OJHUM U3 BaKHBIX BOIIPO-
COB CTaHOBHUTCS AW3aiiH BeO-caiiToB. BusyanbHas KapTUHKa U yHo0-
CTBO MCIIOJIb30BAHUSI CaiiTa — Ba)KHbIE COCTABJIAIOLINE, HANPSIMYIO
BIIMSIIOLLME HAa €r0 PUBJIEKATENBHOCTD ISl CTYAEHTOB U a0UTypUeH-
TOB BBICHIET0 Y4€OHOI'0 3aBEICHUSI.

PaccMoTpuM HEKOTOpBIE BOIPOCHI, KOTOPBIE CIEAYET YYHUTHI-
BaTh IIpHU pa3paboTKe Iu3aiiHa COBpeMeHHoro BeO-caita [1-3].

Kaxxnas crpannna caiita 1OmKHA OBITH MaKCHMAaJIbHO HPOCTOM
W TIOHATHOH, YTOOBI MpH IEPBOM B3IJIsiie OOBIYHBIN IOJIB30BATENb
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MOT MOHSATH, YTO 3TO M KaK 3THUM IIOJB30BATHCI. DTO JOCTHUTAETCS
XOpOIIO MPOIYMAaHHBIMA HA3BaHUSMHU, TAPMOHUYHBIM BUIOM CTpa-
HHIIBI ¥ HEOOIBIINM 00bEMOM TEKCTA.

[lonmp30BaTenu MHTEPHETA, KaK MPABUJIO, HE YUTAIOT BECh TEKCT,
a 0erjo mpocMaTpHBAIOT CTPAHUIIBI, WIAa KIOYeBble (Ppasbl, KOTO-
pBIe MOTYT MpUBJIeYs BHUMaHue. [Ipu 3TOM waie Bcero BeIOupaercs
HE ONTUMAaJbHBIA, a IEpBbIA MOAXOAAIIUNA BapuaHT. Eciau nonp3oBa-
TEJTb HE MOXKET CPa3y COPHEHTUPOBATHCS, KaK MOJIb30BATHCS CANTOM,
OH CKOpEe BCEro ero MOKUHET.

B c¢Bs13U ¢ 3THM TTONIE3HO UCIIONB30BATH PS IPUHIIUIIOB:

1. BusyanbHass wepapXvs CTpaHUIBI JIODKHA OBITH YHTaeMa.
Hawnbonee BaxxHbIe 71EMEHTHI JOJDKHBI SIBHO BBICISATHCS Ha CTPAHHU-
IIe IMyTeM pa3MelleHus] X B BepXHEW 4acTH, IPUMEHEHHs KPYITHBIX
WJTU TIONYXKUPHBIX MIPUGTOB, BRIJEIEHIS [IBETOM JINOO MCIIONH30Ba-
HUSI KOMOWHAIIUH YKa3aHHBIX CIIOCOOOB.

2. Jloruyecku CBsI3aHHBIE DJIEMEHTHI TOKHBLI OBITh OObEINHE-
HBI ¥ BU3YQJIBHO TIyTeM IPUMEHEHHs OJJMHAKOBOI'O CTHIISI, pa3Mellle-
HHS DJIEMEHTOB B OJHOM 00JACTH 110 OJHHUM 3ar0JIOBKOM.

3. Ecnu 3nmeMeHTHI MPeACTaBISIOT co00il YacTH Ipyrux, TO UX
HEOOXOMMO pacrojaraTh BO BIOXKeHHsX. [Ipu 3TOM HOMXKHBI OBITH
OYEBHU/IHBI BBITIAIAIONINE CIIUCKH W THUIEPCCBHUIKH, MO KOTOPBIM
MOKHO «KJIHKATh» MBIIILIO.

4. HeobxomuMo n30aBISATHCS OT IMEPErpyKEHHOCTH CTPaHUII,
BbI3bIBatoONIeH 3(pdekT maBieHus, a TakKe CIOKHON BEPCTKH, MPH-
BozAmIeH K ¢ dexty pazapaxkerus. [Ipu 3ToM BaXXHO TOHUMATh, YTO
MPAKTUYECKH BCE CUMTAETCS, IO CYTH, BU3YAIBHBIM IIYMOM, U pac-
TOJIOKEHNE KaKWUX-THUOO DSJEMEHTOB Ha CTPAaHHIE JOIDKHO OBITh
000CHOBAHO SIBHOM HEOOXOIMMOCTEIO.

B nHTEpHETE HAM MOCTOSHHO MPUXOAUTCS BBIOMPATH, U YeM 00-
Jiee OYEBHUICH ITOT BHIOOp /IS TOJIB30BATEISA, TeM OoJiee MpUBJIeKa-
TEIBHBIM BBITJISTUT B €ro T1a3ax caiiT. U 3;meck Ha mepBbIi T1aH BbI-
xoaut 3¢ peKTUBHAS HABUTAIMS, BKIIFOUYAIOIIAst B ce0sl, KaK MPaBHUIIO,
II5ITh OCHOBHBIX 3JI€EMEHTOB:

1. Jlorotun u Ha3BaHuE caiiTa. JloroTum NpencTaBieT BeCh
CaliT, MO3TOMY OH JIOJDKEH OBITh CaMbIM 3aMETHBIM OOBEKTOM Ha
CTpaHUIIE M PACIIONaraThbCsl B BEPXHEM JIeBOM yriry. Jlu3aifH mororu-
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Ta, YYUTHIBAIOUINNA COBPEMEHHbBIE TEHCHIINH, — OY€Hb BaYKHBIA BO-
MpoC B pa3paboTke GUPMEHHOTO CTHIIS YHUBEPCUTETA UITH KadeIphl.
B Hacrosmee Bpemss MHOTHE BEmyIIHMe By3bl MHpa MPOBOAAT peod-
PEHIIMHT CBOMX JIOTOTHIIOB, OCOBPEMEHHBAS MX (CM. PUCYHOK).

2. Pazpensl. IlpencTaBisiroT co00i BEpXHIOIO MEpApXUI0 calTa
M MOTYT TaKXe COJIEPKaTh JOMOIHUTEIBHYI0 HaBHUTAIMIO (TOapas-
TIEITBI ).

3. Cepsucel. K HUM OTHOCAT CCHUIKH Ha Ba)KHBIE KOMITOHEHTHI
caiiTa, He TpHUHAJJIeKAIINE K BepXHEMYy ypoBHIO uepapxuu: «llo-
Mok, «Kapra caiitay, «OgHO okHOY», «KOHTaKTHASI HH(OPMAITHS,
«O Hacy, «llepexon Ha HauanbHYyIO cTpaHuLy». CHHCOK CEPBUCOB
JIOJDKEH OBITh MEHEee 3aMETEH, YeM CITHCOK Pa3JIelIoB caiTa.

/M Kendall
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HANNOVER
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CoBpeMEHHBIE JTIOTOTUIBI BEYIINX YHUBEPCUTETOB MUPa
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4. HavanpHasi cTpaHMLA calTa, SBISIOINASCS €ro «JIULOMM.
JlomxHa OBITH XOPOIIO MPOAYMaHa U COIEpkKaTb OCHOBHBIE HJIEMEH-
THI: LIEJIb U Ha3HA4YEHHUE caliTa, ero Hepapxuio, CBEICHUS 00 OpraHu-
3alMM caiTa, MOWCK, SPIBIKA Uil OBICTPOrO Iepexona, perucrpa-
LU0, HOBOCTU M @aHOHCBHI.

5. Cnoran, XapakTepU3YIOLIMHA IESITENbHOCTh OpraHU3aLHH.
JlomxeH pacnonaratbcesi B paiioHe JIOrOTUIIA.

ColntofeHne pacCMOTPEHHBIX NPHHIUIIOB T03BOJISIET OCOBpE-
MEHUTBH CalThl By30B M Kadeap, caenarb ux Ooyiee akTyaJlbHBIMH,
WHTEPECHBIMH M HMH(OPMATUBHBIMH. OJTO HAWJIY4IIUM o00Opa3oM
BIIMSIET HA UMUK BBICHIEr0 Y4eOHOrO 3aBEAEHUs, OJUYEPKHUBAsL €To
CTaTyC M CTPEMJICHHE CIIEIOBATh B HOT'Y CO BPEMEHEM.
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AJAIITUBHOE MOJAEJINPOBAHUE
B AUTODESK INVENTOR

O.M. MumupyK, CT. IpenoaBarelsb,
A.T'. Mapuyk, CTyAeHT

bpecmckuii 2ocyoapcmeennblil mexHuYecKull yHugepcumen,
e. bpecm, Pecnyonuxa benapyce

KiroueBsle cnoa: Autodesk Inventor, aganTiBHasi TEXHONOTHUS, M3MECHEHHE
IeOMETPHH, TIEPEKPECTHBIE apaMeTPUYECKUe CBA3H, (PyHKIHS aaanTUBHOCTH

Annorauus. B cratbe paccMmaTpuBaercs BakHasi ocobeHHOCTh Autodesk
Inventor — GyHKIMS aJaNTUBHOCTH, KOTOpAsk IO3BOJSICT OOJIETYUTh HHIKEHEPY MPO-
LIeCC IPOEKTUPOBAHMS, HO UIMEET Psii OCOOCHHOCTEH U OTpaHUYECHUM.

Ha paHHMX 3Tamax MpoeKTHPOBaHUS WH)KEHEP YacTO HE 3HAeT,
KaKyl0 KOH(QUIypauuio 1 pa3Mepbl UMEIOT OTAeIbHbIE AeTanu cOop-
KH{, HO 3HAET, KaK y3JIbl U J€TaJIN JOJKHBI paclonaraTbCs. AnanTHB-
Hele TexHosorun Autodesk Inventor mospomsoT co3naBaTh COOPKH,
B KOTOPBIX HE TpeOYeTCsI IPOPUCOBBIBATD C OOJIBIIONH TOUHOCTHIO BCE
KOHCTPYKTHBHBIE 3JIEMEHTBI KaXIOW AeTalld, HEKOTOpPhIe MX Iapa-
METpPBI WIK CaMH 3JIEMEHTHI OCTAIOTCSl HepoonpeneneHHsiMu. Ha oc-
HOBAaHHUH 33/IaHHBIX 3aBUCHMOCTEH HX MapaMerpbl U KOHPHUTypanus
OIIpENeNsI0TCs B COOpKaXx.

ApnantuBHas TexHosnorusi Autodesk Inventor obmerdaer mpo-
Lecc KOHCTPYUPOBAHUSI M YEPUEHHUS, TaK KaK MOXKHO CBOOOIHO CO3-
JlaBaTh U PEJAKTUPOBATD JIE€TAJIN HEMOCPEACTBEHHO B caMOi cOOpKe.
[Ipu 3TOM M3MEHEHUE TeOMETPHH 3JIEMEHTa OAHOM JeTau, BbI3bIBa-
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€T COOTBETCTBYIOLINE W3MEHEHUS! T€OMETPUH 3JIeMEHTa APYrou Je-
tanu [1]. Takue BO3MOKHOCTH UTPAlOT BAXKHYIO POJIb [P BHECEHUU
KOPPEKTUB B IPOEKT, CHIDKAsl 3aTpaThl BPEMEHH W CpelcTB. B To
BpeMs KaK MEXaHH3M I1E€PEKPECTHBIX NTapaMeTPUUECKUX CBs3ei, Tpa-
JULHAOHHO HMCIIONB3YyEMBIX B CHCTEMax aBTOMAaTH3UPOBAHHOTO IPO-
EKTHUPOBAHUS], YACTO OKAa3bIBACTCSl HENPUTOIHBIM B TAKHX CUTYallH-
SX.

AZanTUBHOCTH MO3BOJISIET B IIPOLIECCE MPOESKTUPOBAHUS COCpe-
JNOTOYNTHCS HAa (DYHKIHMOHANBHBIX XapaKTEpPUCTHKAX COOpKH, a HE Ha
reOMETPUH BXOIIIIMX B HEe AeTaleH.

Oynkuus agantuBHocTy B Autodesk Inventor Mmoxer ObITh Ipu-
CBOEHA OTAENBbHOMY Hapamerpy (pasMepy), 3CKHU3Yy, KOHCTPYKTHB-
HOMY DJIEMEHTY, A€Tallil UM cOOpKe.

Jns Toro uroObl cOOpKa, JeTalb WJIM 3CKA3 CUUTAIMChH alal-
TUBHBIMH, TpeOyeTCsl BHIIIOIHEHHE Psia YCIOBUIL:

— DCKHM3 MOXET CUMTAThCS aJalTUBHBIM, €CJIM UMEET accolua-
TUBHBIEC KOIMM U3 CONPAraeMbIX AeTallell Wi XOTs Obl OIUH W3 Ma-
paMeTpoB ICKH3a SIBJISETCS HEAOOIPEETICHHBIM;

— KOHCTPYKTHMBHBIM 3JIEMEHT MOXKET CUMTAThHCS aJalTUBHBIM,
ecny (YHKIMs aJanTUBHOCTH yCTaHOBJIEHA JUIS IapaMerpa ero oo-
pasoBaHus (pa3Mepa WM 3CKU3a);

— JeTaJlb MOXKET CUMTAThCA aAalTUBHOM, €CIM XOTS Obl OfHO-
My €€ JJIEMEHTY yCTaHOBJIeHA (PYHKIHS aZallTUBHOCTH;

— cOOpKa MOXKET CUMTATHCS aJalTUBHOM, €CJIM B HEH IPHUCYT-
CTBYIOT J€Tal{ C AJAalTUBHBIMUA 3CKHU3aMH WIM KOHCTPYKTHBHBIMHU
anemeHTamu [1].

@OyHKIMA aZanTUBHOCTH MOXKET MPUMEHSATHCS K 3CKU3aM JieTa-
neld, He popMUpys IPH 3TOM 00BEMHBIX KOHCTPYKTUBHBIX 3JIEMEH-
TOB. DTO J1aeT BO3MOXKHOCTh IEpe CO3JaHHeM OOBbEMHON MOIENnH
MOJOTHATH aJJaITUBHBIE OOBEKTHI.

Uro0bl 3aKpenuTh MOAENb AETAJN B HYXXHOW KOH(UIYpaluu
U TapaMeTpax, Heo0X0AUMO OTKII0YaTh (PYHKLIHIO aalTHBHOCTH.

Koncrpykuns o0bEKTOB M3 KOMIIOHEHTOB OHMOIMOTEK IOJIHO-
CTBIO OIPEAEICHA U HE MOJICKNUT U3MEHEHUSM, [TOITOMY K JaHHBIM
00BbeKTaM He MOXKET OBbITh YCTaHOBJIEHA (D)YHKILUS aJalTUBHOCTH.
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Mopenb neranu ¢ aganTUBHOW reoMeTpue, co3nanHas B Qaiine
JIeTaii, MOXKET HCIONB30BAThCS B COOpPKE, HO MPH 3TOM B COOpKe
JUIS Hee JOJDKHA OBITh Ha3HaueHa (YHKIWS aAanTUBHOCTH. Torma
aJanTUBHBIEC SJIEMEHTHI 3TOU JeTaal MPHU HAJIOKEHUH 3aBHCUMOCTEH
OyAyT U3MEHSITh CBOM ITapaMeTphl B COOpKE.

Ecmu tpebGyercss co3parh neTanb ¢ aganTHBHONW Te€OMETpHEH
B caMOii cOOpKe, TO MOYKHO TIPOCIIMPOBATH T€OMETPHUIO CYIIECTBYIO-
IUX JeTaiell Ha IUIOCKOCTH IS pa3pabOTKH ICKU30B OO0BEMHBIX
KOHCTPYKTHBHBIX JJIEMEHTOB HOBOH J€TallM, BHITIONHSA B3aUMOCBS-
3aHHBIE ACKU3bl. B 3TOM cilyuae Bce M3MEHEHUSs, COBEpIIAIONINECs
C UICXOJMHBIM O0BEKTOM, OyayT oToOpakaThCs Ha mpoekiuu. llpm
ATOM 3CKH3, KOTOPBIA BKIOYAET 3Ty MPOEKIHI0, aBTOMATHYECKH
CTaHOBUTCS aJallITUBHBIM.

OyHKIMS aJaTUBHOCTA UMEET 0COOEHHOCTH ACHCTBUS:

— TIPU YCTAHOBIICHHBIX 3aBHCHMOCTSX aJalITUBHBIC JIETATN IS
WX YIOBJIETBOPEHUS CHayalla U3MEHSIOT CBOE PACIIONIOKEHHE, a eCITU
9TO C/IeNaTh HEBO3MOXHO, U3MEHSIOT CBOIO T€OMETPHIO;

— eCi KOHCTPYKTHBHBIE 3JIEMEHTHI JBYX aJalTHUBHBIX JeTa-
JIe OrpaHWYeHbl 3aBHCUMOCTBHIO B COOpKE W OJHOBPEMEHHO K HUM
MpuMeHeHa (DYHKIUS aJaliTHBHOCTH, TO AETajlb, HUKE PACIIOI0XKEH-
Has B JiepeBe COOPKH, alaliTHPYETCs EPBOI;

— aJalTUBHBIM MOJKET OBITH TOJILKO OJIHO BXOXKJIEHHE MOIEIN
JIeTau B COOpKe, APYrue BXOKIECHUS TTOBTOPSIOT (OPMY U pa3Mepbl
aJaNTHPOBAHHOTO BXOXKJIEHUS; ITO MOJIOKEHUE OTHOCHTCSA U K BXO-
KICHUSM OJHON MOJIENU JETaIH B pa3Hbie cOopku [1].

Apnantanusi TO3BOJSET MOJACTPANBATh TEOMETPHIO OJHOW Je-
TaJu 1Mo Ipyro# (uinum apyrum) B camoit coopke. B Autodesk Inventor
MOXKHO paboTaTh B NMPUBBIYHOM [T MHXKEHEpa BapuaHTe, HE 3a1y-
MBIBasICh O TEOMETPUU TPOMEXYTOYHBIX (aIalTHBHBIX) JeTaleH,
yzensisi OCHOBHOE BHUMaHHE IPUHITUITY pabOTHl MexaHu3Mma [2].
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MEXJIACIHUILIMHAPHOE B3AUMO/IEVICTBUE
HA ITPUMEPE ITAPABOJIOUJA BPAIIIEHUSA
B CTPOUTEJIBCTBE

C.A. Hedenona, cT. npenojaBaTensb,
A.A. HUKUTHH, CTYEHT,
A.C. JloceBa, CTYyIEHT

Hosocubupckuii eocyoapcmeennviil apxumexkmypHo-
cmpoumenvHulil yHueepcumem (Cubcmpun),
2. Hosocubupck, Poccuiickas ®edepayus

KiroueBble cioBa: B3auMoJeHcTBHE 00pa30BaTeNbHOrO Mporecca, napadono-
UJl, MH)KCHEpHAsI U KOMIIbIOTEepHas rpaduka, rpaguueckas MOATOTOBKA, TEXHHUYE-
CKHE CTIENUaTIbHOCTU

Amnnoranust. [IpencraBnen aHanu3 MeXIUCIUIUIMHAPHOTO B3aUMOIEUCTBUS Ha
pUMepe M3YYeHHs CTYJCHTaMM Mapadosiouia BpaLCHUs! B CTPOUTEIILCTBE M MOKA-
3aHO NPMMEHEHHE MOYYCHHBIX 3HaHUi B rpa)M4ecKoll MOArOTOBKE.

B nacrosimee Bpems, O1arogapsi oOIMIMPHOMY CIEKTPY AMCLIUII-
JIMH, U3Y9aeMbIX Ha TEXHUYECKUX CIIELHAIbHOCTSAX B BBICIIMX Y4eO-
HBIX 3aBEICHUSX, NaXKe CTYIEHTHI IEPBBIX KypCOB MOIYYalOT IOJIK-
HYI0 TpaU4ecKylo MOArOTOBKY sl HOCTPOEHHs Pa3iMyHBIX TI'eo-
Merpuueckux Ten. JlaHHas paboTa Ha OCHOBAaHMM KypCOB MHIKEHEp-
HOU Tpad)vKy M MaTEeMaTHKH HATJISIAHO 3HAKOMHT C IIPOLIECCOM CO3-
JaHWA apaOoIoNI0B BPAILECHHUS.

B nepBom cemecTpe npu NPOXOXKACHUHN B PaMKax Kypca HMHXKe-
HEpHOH M KoMIbloTepHOH rpaduku nporpammsl KOMITAC-3D pac-
cmarpuBajack Tema «lloBepxHOCTH BTOpOro mopsiaka», KoTopas
HMMEET HENOCPEICTBEHHOE OTHOILIEHHE K ITapadoionaam.

[TapaGononn npeacraBiser co0OH HE3AMKHYTYIO MOBEPXHOCTb
BTOpOro nopsiaka. M3 kypca MaTeMaTHKy W3BECTHO, YTO napadona —
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reOMETPUYECKOE MECTO TOYEK, PAaBHOYINAJIEHHBIX OT JAHHOW TOUYKH
¢dokyca u qupekTpuchl. KaHoHHMUEcKOe ypaBHEHHE Mapaboibl UMeeT
BUJ

V= 2px,

€ p — YHCIIO OOJIbIIE HYIIS.
Hcxonas u3 9T0ro, MOXKHO yTBEpP)KIATh, YTO MapabOIOUT MOXKET
OBITH 00pa30BaH JBMKEHHEM TapadOoIIbl

x> =2py
BIOJIb napaGonLI
z*=2py

WM BIONMh ocu (HampaBisomiel). Takum oOpaszom, mapaboionn
BpAILCHUsT MOXKET OBITh OMKMCAH CICAYIONINM YPABHEHUEM:

x*+z2=2py.

[IpoiineHHbI Kypc MaTEeMaTHKH I[IO3BOJSIET TOYHO MOZ00PATh
K03()(pULIMEHTHI B 3aBUCUMOCTH OT HalIuX TpeOoBaHUH. MBI 3HaeM,
YTO IUIOUIaJb HOBEPXHOCTH MNapabosionfa BpalleHUs BbICOTOW H
paBHa

S= SOCH + 56010

rae Sycy = 2mpH,
H i 42 3 3
a Sgor = 27 fy y{/1+ ()2 dx = ==F2[(H + D)z — (B)z].
O6’beM XKE napa60n0m[a BpalICHUS UCUUCIIACTCA TaK!:
V = npH.

Oty GopMysbl UCHONB3YIOTCS Ul ONpPEIeNeHHs LEHTpa Macc
TeNna, ero radapuTHHIX XapaKTePUCTHK.

W3 kypcoB MH)XEHEPHOH M KOMIBIOTEPHOM rpaduku M3BECTHO,
YTO CYILIECTBYET /IBa BH1A 1apabOIOHI0B:

1. Dnauntudeckuii — BpalleHue napalojibl BOKPYT OCH, HpU
3TOM LIEHTP MapaloIIbl ISKUT Ha HEHl.

2. I'mnepOonuyueckuii — ABHMKEHHE Mapaloibl 10 HANPABIISIO-
UM OCSIM (Pa3HOBHIHOCTH ITOBEPXHOCTH C IIOCKOCTBIO Mapauie-
JM3Ma).
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Ecnu moBepxHOCTB 3amaercs IMyTeM BpalleHHUs] HEKOTOPO KpH-
BOi1, TO 15 ee moctpoeHuss B KOMITAC-3D ncnones3yercs KuHeEMa-
TUYECKUH METOZ 3aJaHUsl MOBEPXHOCTH. TakuM CrocoOOM MOKHO
MOCTPOUTH, HAIIPUMEP, NAPaAOOION]] UK THIIEPOOIOHI.

Hecmotpst Ha TO uTO BBUAY NPOCTOTHI (OPMBI HauOOJbILIEE
pacnpocTpaHeHue NOTY4YHIH c(hepudecKue MOBEPXHOCTH, Mapado-
JIOUABl BpALIEHHs [0 CHUX IOpP MCCIEOYIOTCS WM TNPUMEHSIOTCA
B CTPOUTEIBLCTBE.

Crpoutenu oOpamaroT BHUMAaHHE Ha MapaOOoNoOH[ BpaIlEHUS,
MOCKOJIBKY C TOYKH 3PEHHs BEJIWYMHBI HaNpsDKeHUH HauOosee yno-
OeH mapabonmuecKuil Kymoa (JIydilie BCETo BBIIEPKUBAET nedopMa-
LUIO0 OT B3PBIBHOTO M30BITOYHOro nasiieHus). OxHako oH TpeOyer
HanOOJbIICH TUIOMAAN PACIOPHOIO KOJbLA U B CHJIYy 3TOrO HauMe-
Hee BBITOJICH.

Uro0Bl YyMEHBIINTh M3TMOHBIC HANPSDKEHUS B KyIHOJIE U IUIO-
IIaJb MONEPEYHOr0 CEYEHUs! PaclopHOro KOJbla, HHXEHEPHI, B3SB
3a oOpasel npeBHUE BuzaHTHiiCKuE KyIoja, IPEaIoKHIN BEPXHIO
JacTh Kymnonia feiatb B Qopme mapalononzia BpalleHHs, a HHXK-
HIOIO — KaIUIEBUHYIO.

PaccmorpuM HekoTOpble anroputMmbl nocrpoenus 3D-mopenn
samuntuaeckoro napadononga B KOMIIAC-3D, usBecTHbIE U3 Kyp-
COB MH)KEHEPHOU U KOMITBIOTEPHON IpadHKH.

1 cnocob:

— co3JaeM HOBBIH JOKYMEHT «/[emanby;

— BbIOMpaeM pabouyr0 IUIOCKOCTb, YEPTUM OCb BpaleHUs
1 00pasyronIyro KoHyca (TpsMyro, IepeceKarolyto och);

— NIpPUMEHSEM omepauuio «Bpawyenuey;

— BBOJMM [IB€ BCIIOMOTaTebHbIE IJIOCKOCTH: MEPBYIO — Kaca-
TENBbHYIO0 K IIOBEPXHOCTH KOHYCa, BTOPYIO — MapauIeNbHYI0 NepBOH
(onepanus — «/Inockocms/ Cuewennany);,

— TepecekaeM BTOPYIO IUIOCKOCTb C IOBEPXHOCTBIO KOHYCa
c moMouIpio onepaunn «Kpueas nepeceuenus», B KauecTBe Iapa-
METPOB yKa3bIBa€M KOHHYECKYIO IIOBEPXHOCTh M BCIIOMOTaTENbHYIO
IUIOCKOCTD, IIOJIy4aeM UCKOMYIO Iapaboiy;

— BKIJIIOYaeM PEXHUM «ICKU3a», BbIUEPUNBAEM OCh [1apaboIIbL;

— BBI3BIBAEM ONEpalUio «Bpawyenue» M MOITYy4aeM HCKOMBIH
napaboIous.
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2 cnocob:

— 3axomuM B pazzen «Kapkac u nogepxrocmu;

— B myHKTe «Kapxac» BeIOUpaeM omepanuio «Kpusas no 3a-
KOHY»;

— HacTpauBaeM IapaMeTphl 10 CBOEMY YCMOTPEHHUIO;

— CTPOMM OCEBYIO JIMHUIO M C TIOMOINBIO olepanuu «Bpauye-
Hue TIONTyJaeM UCKOMBIN rmapabosouns.

[lomyuennslii mapabononi HEOOXOIUMO IPOBEPUTH HA TPOU-
HOCTh, YCTOWYHBOCTH, NePOPMAIHIO, BO3ZMOXHOCTh IPOTUBOCTOSTH
BO3JIEWCTBUIO OKpYXKaIoIIei cpensl U mp. s aToro cryneHTaMm mo-
YT TIOMOYh KYPChl TEOPETHYECKOW M CTPOUTEIHbHOW MEXaHUKH
u crienuanbHbeld naker SCAD, Mo3BOJSIOIUN paccUUTaTh U HATJISAA-
HO TOKa3aTh Harpy3KH, JeWCTBYIOIINE Ha IKCILTyaTUpyeMoe 31aHue.

Ha ceromusimHu J€Hb CTYIEHTHI CTPOUTENBHBIX BY30B MOTYT,
WCIIONB3YS 3HAHUS BBICIIEH MaTEMAaTHKH, TEOPETHUUECKON MEXaHUKU
Y HaBBIKA Pa0OTHI B PA3NIMYHBIX CHCTEMaX aBTOMATH3WPOBAHHOTO
MPOEKTUPOBAHUS, CO3/IaBATh TAKHE IMOBEPXHOCTH BTOPOTO IMOPSIKA,
KaK 1mapabolIon/Ibl, U PACCYUTHIBATh UX OCHOBHEIE XapaKTEPHUCTHKH.
PaccmaTtpuBass KOMIUIEKCHOE W3ydeHHe mapabomonna B cdepe
CTPOUTENHCTBA, MBI YOSIWINCh B HEOOXOJUMOCTH MEXKIUCITUILIN-
HapHOTO B3aMMOJIECHCTBHS. A 3TO, B CBOIO OYepe/b, MO3BOMIAET d(h-
(heKTUBHO 00y4YaTh CTYJEHTOB U TIOMOTAeT UM HCIOJIb30BaTh IONY-
YEHHBIE HaBBIKW Ha MPaKTHKE (CUHTE3 3HAHUM ).

TakuM 00pa3oM, MEeXTUCITUTLUIMHAPHOE B3aUMOIeHCTBHE — (haK-
TOp, TOBBIIAIONINI Ka4eCTBO 00pa30BaHUS U IMOIy4aeMbIX 3HAHHI.
O4eBHHO, YTO TEHAEHIUS K MOA00HOMY B3aMMOJIECHCTBUIO JOIDKHA
COXPaHSTHCS.

Crnucok JiMTepaTypbl

1.  Bombexun, K. A. IIpumenenue nporpammaoro komiiekca «KOMITAC» B un-
KEHEPHO-TpaUUECKOil MOArOTOBKE CTYACHTOB CTPOMTEIBHBIX CIELHaTbHO-
crei / K. A. Bombxun, A. M. Jleit6o // Tpyast HTACY. — HoBocuGupck :
HI'ACY (Cuberpun), 2012. — T. 15, Ne 1 (53). — C. 36-42.

2. Jlocesa, E. C. UccrnenoBanue CBOWCTB MOBEPXHOCTEH BpAIICHUsI C MCHOIB30-
BanuneM mojenupoBanus B CAITP «KOMIIAC» / E. C. Jlocesa, E. E. Cuma-
k0B // Momnomoit yaensiit. —2017. — Ne 3 (12). — C. 6-18.

3. Tananaii, I1. T. KoMmbroTepHblii Kypc HadepTaTelbHOW reoMeTpuH Ha 0ase
KOMITAC-3D / ILT. Tanmamait. — Canxkr-IlerepOypr : BXB-IletepOypr,
2010. — 608 c.
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V]IK 378.147

OCOBEHHOCTH OPT AHU3AIIAU 3AHSATUI
IO rPAOGUYECKUM JUCHUITJIIMHAM

B YCJIOBUAX JUCTAHIIMOHHOI'O ®OPMATA
OBYYEHMUS B ®I'BOY BO «tHOBOCUBUPCKU
T'OCYJAPCTBEHHBIN NEJATOTMYECKHAN
YHUBEPCHUTET»

A.H. Ilerpos, CT. mpenojgaBaTeb

Hosocubupckuii 2ocyoapcmeetmbiii
neoazoeuueckutl yHusepcumenn,
2. Hosocubupck, Poccuiickas ®edepayus

KiroueBble cioBa: mucTaHIMOHHOE 00ydeHue, MoaenupoBanre, KOMITAC-3D

AmnHoranusi. B cratee ocBeleH ONBIT MPUMEHEHUS! TUCTAHIIMOHHOTO 00yue-
HUS rpadMYEecKUM AUCLMIUIMHAM C IPUMEHEHHEM 3JIeKTPOHHON MH(OPMAIMOHHOM
Cpensbl By3a.

CoBpeMeHHBbIE TTOIXObI K CO3/IaHUI0 TpaduIecKoi JOKyMEHTa-
MU TPeOYIOT OT Pa3pabOTYMKOB aKTUBHOTO NMPUMEHEHHs KOMITHIO-
TepHOI TexHWKH. Ha ceromHsmHWA JeHb BCe Yalle MPaKTUKYHTCS
METOJIpl YIIAJIEHHOW paboThl. DTOMY CIIOCOOCTBYIOT HE TOJBKO OCO-
OCHHOCTH JXW3HH B YCJIOBUSAX KapaHTHHA, HO W Pa3BUBAIOIIAECS
KOMMYHUKaIIHOHHBIE BO3MOXKHOCTH CETEBBIX Cpe]l.

MHorue uccienoBaTeid OTMEYAIOT 3apOXKJIEHUE JUCTAHIMOH-
HOro oOy4eHus B BUE 3a04HOrO B Hauvane XX B. [lonoxutenpHbie
ACIEKThl MPUMEHEHUS IUCTAHIIMOHHBIX (hOpM 00pa3oBaHUsI OTMeue-
HBI B paborax A.A. Armpeesa, B.I1. Kommoroposa, B.l. Kunenesa,
B.H. JlazapeBa, A.B. Morunesa, B.U. OBcannuxoBa, E.C. Ilonar,
A.E. IlerpoBa, B.U. Conpatkuna, D.I'. Ckuburkoro, B.A. I[llanosa-
noa, B.IL TuxomupoBa, O.b. Teimenko, A.B. Xyrtopckoro,
B.J. lagpukosa.

B ¢denepanprOM rocymapcTBeHHOM OIOJIKETHOM 0Opa3oBaTeNb-
HOM YUYPEeXICHUHU BhICHIETO 0Opa3oBanmst «HoBocuOupckwii rocy-
JNapCTBEHHBIH memarornyeckuid  yHusepcurer» (PI'BOY  BO
«HI'TIY») mist mpoBeneHust 3aHITHN CO CTYJEHTAMH HCIOIB3YIOTCS
PeCypCHI dIIEKTPOHHON WH(POPMAIMOHHON 00pa30BaTENbHONW CPEbl
(pucyHox 1).
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Pucynoxk 1. UnTepdeiic 3nekTpoHHON HHPOPMAIIMOHHOH 00pa30BaTENLHOM CPe/Ibl
SI'BOY BO «HI'TIY »

Perucrpanus B cucremMe NpoucXoauT OJaromaps y4eTHOH 3amu-
CH, BBIJIAHHOM aIMHHUCTPATOPAaMHU CPEIBL.

B pamkax ynaneHHOH paboThl MOTPEeOOBAIKCH MPOTPAMMHBIC
HPOIYKTHI, COJeprKaIlie BOSMOKHOCTH OpraHU3aIlMi BCTPEd, CO3/a-
HUSI 4aToB, 3aMETOK, BIIOKEHUH C LIENBIO MPOBEICHUS JICKIIMOHHBIX
W TIPaKTUYeCKuX 3aHATHH. [IperogaBaTensiMu UCIIOIB30BAINCH Pa3-
muunble Toiatgopmel  BigBlueButton, Zoom, Microsoft Teams,
Discord. OxoHuaTenbHBIH KOPHOPATUBHBIA BbIOOp OBLT caenaH
B TIOJIB3y IIpOrpaMMHOro npoxykra Microsoft Teams B cBsi3u ¢ He-
OrpaHMYEHHBIMH BPEMEHHBIMH BO3MOKHOCTSIMH, & TaKKe IOJIKIIFO-
YeHHEeM OOJIBIIIOTO YUCIa yYaCTHUKOB.

AKTHBHO B KadecTBe MH(OPMAIIMOHHON 0a3bl UCIIOIb30BAIHCH
JMYHBIE CTPAHUIBI IperojaBaTelieid By3a, CO3JaHHBIE HA OCHOBE
cucTeMsbl yrpasiieHus: Kypcamu Moodle. [Ipumep siaemenTa cTpaHu-
Il IPENO/IaBATEINS IIPUBECH Ha PUCYHKE 2.

162



Kypc: Metpos Axgpeid Hukonaesmu

CHCTEeMB! aBTOMaTU3MPOBAHHONO NPOEKTUPOBAHNA OB LEKTOB TEXHUKN

e 3424249

e 3008219

# 3.063.1.16

e 3.063.1.16

nne 3,008.1.47

Pucynok 2. DneMeHT cTpaHUIIbl MperoaaBaTelis
C TEOPETHYECKOMN YaCThIO U 33IaHUSAMHU

B pamkax peanm3anuu IMCTaHIMOHHOTO OOYYEHHS aKTUBHO
UCIIOIb30BAIMCH  KJIACCHYEcKue (OPMBI OpraHU3alUM  y4eOHOro
nporecca: JeKIuH, 1a00paTopHbIe U MPAKTUYECKHUE 3aHATHS, OTHAKO
B XOJI€ TIOJrOTOBKY MTPOU30IUIa TpaHChopManus paboThl CO CTYCH-
TaMH B YaT-3aHATHS, BeO-3aHATHS, BUICOJICKIINH, MYJIbTHMEIHHHBIC
3aHATHS.

JIEeKIIMOHHBIM MaTepHai Tpeyiaraics CTyIeHTaM B BHIE OH-
JaiH-TeKIuH. B mporecce mpoBeeHUs CTyIeHTaM Mpeiarainch
MarepHualbl, peCTaBlIeHHbIE B BHIE JOKYMEHTOB B (opmare pdf,
Npe3eHTalni, BUACOPPArMEHTOB. BOJNBIIMHCTBO JIEKIWI MPOBOIH-
JIOCh B KJIACCHYECKOW (popMe IMpeicTaBiIeHus yueOHOro Marepuaa,
rZie OCHOBHYIO YacTh MH()OPMAIMK M3Jara Mmeaaror, HCIolb3ys Me-
Tombl Oecenpl, 0OOOIIEHHS ITEPEIOBOrO ONbITA, aHanM3a. bazoBoii
cpenoll B3aMMOJIEHCTBHS Mearora M CTyIAEHTa BbICTyHajga Iuiat-
¢opma Microsoft Teams.
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Ha npakTuueckux 3aHATHIX CTYJEHTHI OCBaWBajId OCOOEHHOCTU
pabotel B oteuectBeHHoi cucteme CAD KOMITAC-3D [1, 2]. Hus
3TOr0 B TUCTaHLIMOHHOM (hopmare HCIONb30BANIACh Ta XKe IIaTdop-
Ma Microsoft Teams. OGy4yenue npoucxoanso B ¢popMe 1eMOHCTPa-
LUU IPUEMOB PalOTHl MOCPEICTBOM OHJIAMH-MOAEIHPOBAHUS JeTa-
JIM, a BIOCJIEICTBUU HJUIIOCTPUPOBAINCH MPOLECCHl CO3MaHus cOO-
poK m uepTexeil (pucyHku 3—5). B Xonme 3aHATHS CTyIEHTHI U TIpe-
MOJaBaTeNId aKTUBHO UCIIONB30BaIM PEKUM AMAJIOra B KOMaHze, Iae
MOXHO OBLIO 334aTh BOHNPOCHl. CTyIEHThl UMEIH BO3MOXHOCTb I10-
Ka3aTb CBOM AKpaH JUIsl BBISICHEHUS NPUYMH HEyAad MPH MOAETHPO-
BaHUM, U IPOOJIEMHBIE CUTYALH PelIaguch OOmMMHU ycrmiusamu. Ta-
Kasg ¢GopMa B3aMMOIECHCTBHUS MO3BOJIMIIA MCKIIOYATh MOAOOHBIE BO-
MPOCHI OT APYTUX CTYACHTOB, M IPOLIECC MOAECTUPOBAHUS MTPOXOIHI
yCIIEIIHEe.

Pucynok 3. JleMoHCTpanusi MOICIMPOBAHUS U3ICTUS
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Pucynoxk 4. Ucnons3osanne 6udmorexk KOMITAC-3D

Pucynok 5. Jlemoncrparus cozganus coopok KOMITAC-3D

B xone orpaboTKu yMEeHUH MOAETMPOBAHUS HaMH OBLIHM MpPEa-
JIOKEHBI 7Sl HAYaJIbHOIO dTana MHIUBHUIyalbHbIE 3aaHMs, a BIIO-
CIIEACTBUM U TPYIIIOBHIE, TA€ CTYACHTaM HEOOXOOUMO OBLIO CO3/a-
BaTh COOPKY B KOMaH/AX I10 ST YeJIOBEK. B mpoliecce BhINOTHEHUS
3aJaHMs CTYAEHTHl paCIpeneisuii MEeXIy Cco00H 005 3aHHOCTH
B IpyIIax [0 MOAEIMPOBAHUIO U cOopke m3zenus. B cBs3um ¢ pas-
HBIMH BEPCHUSAMH NPOrPAMMHOIO NPOAYKTAa BO3HUKAIW TPYOHOCTH
cOOpKH HM3Ienusl, OJHAKO AAaHHYI0 NpobieMy pemwin Onaromaps
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o01eMy MOAXOAY K COXPaHEHMIO M3AENNN B Hauboee paHHeH Bep-
cun KOMITAC-3D.

Pe3ynbTaTel mpoBepkM 3alaHUM OTMIPABISUIMCH KAXKIOMY CTY-
JEHTY, a TaKXe OHM IOBTOPHO KOMMEHTHPOBAIMCH Ha 3aHATHUSX
B 00IIMX 3aMedyaHMAX K paboraM WiIM B MHAMBUAYaJbHBIX Oecemax

(pucyHoK 6).

@« oas@nsannn @

3apawue: 3ananue 1 ana rpynne 3.124.2.20 n 3

KyTeko QaHuun OMuTpueany -« N

OyeHxa

Pucynok 6. OkHo npoBepku 3amanusi B Moodle

[TosBOIS UTOTH, OTMETHM IOJIOKHTEIBHBIE CTOPOHBI UCITOIB30-
BaHMS JUCTAHIMOHHOW (OPMBI pabOTHI CO CTYICHTaMU:

— MaccoBO€ BKIIIOYEHHE 00YJAIOIIUXCS B TIPOIecC 00yUIEeHUS;

— BO3MOXXHOCTh MOJYYUTH 00Opa3oBaTelbHBIE YCIYI'H BHE 3a-
BUCHMOCTH OT TEPPUTOPHAIBHOI'O PACIIOIOKEHUS;

— XOpOILIHE BO3MOXKHOCTH OpTaHU3alMU THCKYCCHH, TPYIIIO-
BBIX Pa0OT, COBMECTHBIX IIPOEKTOB;

— HEBBICOKAsi CTOUMOCTH (T10 CPAaBHEHHIO C TPAIUIIMOHHBIM 3a-
OYHBIM OOyUEHUEM);

— BO3MOXXHOCTH COBMEIIEHUsSI 00y4eHHsI C OCHOBHOMU JIesITENb-
HOCTBIO;

— TIPUMEHEHHE HOBEHIINX KOMITBIOTEPHBIX TEXHOJIOTHIA;
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— Ppa3BUTHE UHTEIUIEKTYAJILHOTO ¥ TBOPYECKOTO MIOTEHIINAIIA;

— BBICOKAsi CKOPOCTh OOy4eHUS;

— TIpOSIBIICHWE CaMOOpPTaHM3AlMd W  CaMOCTOSITEILHOCTH
B TIpoIiecce 00y4UeHNS;

— MHTEHCHBHOE OCBOCHHE COBPEMEHHBIX KOMITBIOTEPHBIX TEX-
HOJIOTHH ¥ 000py1OBaHHUS;

— Ppa3BUTHE KOMMYHHKAIMOHHBIA YMEHHIA;

— BO3MOXXHOCTBH 00y4aTbCs Yy BBICOKOKBAIM(HIUPOBAHHBIX
IperoiaBaTeliei.

B kadecTBe OTpHLATENBHBIX CTOPOH IMCTAHIIMOHHOIO 00pa3o-
BaHHS OTMETUM:

— CIIO)KHOCTH KOHTPOJISI CAMOCTOSITEIIBHOTO BBITIOJIHEHUS 33/1a-
HUS,

— 3aBUCHUMOCTh OpraHM3aIMU Ipolecca 0Opa3oBaHHs OT Ha-
JEKHOCTH CETEBOT0 COSTUHEHHS yIaCTHUKOB;

— TPYIHOCTH NPUMEHEHUsS HeBepOaJbHBIX (OpM Iepenadn
nHMOpMAaITIH.

Crnucok JiMTepaTypbl

1.  Tlerpos, A. H. MonenupoBanue nunudpoBbIX MPOTOTHIIOB JIEMEHTOB HHTEPhE-
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MPAKT. KOH(}. CTYAECHTOB, ACIUPAHTOB U MOJIOABIX YYEHbIX, IOCBSIICHHON Ta-
Mt fporieHta M. A. Audunorenosa, 11 mosops 2020 r., HoBocuOupck. —
HoBocubupck : HC'AY, 2020. — C. 127-132.

2. Hexpacosa, 1. U. llIxonbHOE WHXEHEPHOE 00pa30BaHHE — OCHOBA MOJTOTOB-
ku Oyaymero umxenepa / W. . Hekpacoa, A. H.Iletpo // Lludpossie
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VJIK 378

OIIBIT NPOBEJEHUSI KOHKYPCHBIX
MEPOITPUATHUU B JTUCTAHIIMOHHOM PEKNUME

H.B. IlerpoBa, cT. npenoaaBaTeib

Hosocubupckuii 2ocyoapcmeennviil apXxumexkmypHo-
cmpoumenvHulil yrusepcumem (Cubcmput),
2. Hosocubupck, Poccuiickas ®edepayus

KiroueBsie cioBa: qUCTAaHIMOHHBIN PEXUM, OJMMITHAAA TI0 YEPUYCHUIO U KOM-
MBIOTEPHOM rpadiiKke, perHOHATBHBIN KOHKYPC 110 TPaQUIeCKUM JUCHUILTHHAM

AmnHoranus. B cTaThe OnMCHIBa€TCS ONBIT OpPraHU3alUM M AUCTAHIIMOHHOTO
npoBeaieHus1 CHOMPCKON MEKPETHOHAIBHON ONMMITHA/IBI 110 YEPUYEHHIO U KOMITbIO-
TepHOH rpadvke U PErHOHATBHOr0 KOHKYpca MO rpad)M4ecKuM AUCLUILIMHAM.

Kadenpa nmxeneproit 1 koMrbroTepHoi rpaduku (1o 2019 r. —
kaenpa HauepraTenbHast reomerpur) HoBocuOupckoro rocyaaper-
BEHHOTO apXHUTEKTYpHO-cTpouTenbHoro yHusepcurera (HIACY
(CuOcTpun)) yxe NpOomOKUTEIBHOE BPEMs OPTaHU3YeT KOHKYPCHI
10 AMCLUIUIMHAM rpaduyeckoro odpazoBanus. B 3Tom rony npouuin
XXVII pervoHanbHbIi KOHKYpPC MO TpadUYecKuM TUCIHUILTHHAM
n Cubupckas MEXpernoHalbHas ONMMIMALA MO YEPUYCHUIO M KOM-
NBIOTEPHOM TpaduKe Ui IIKOJBHUKOB U CTYIIEHTOB CPEOHUX HPO-
(heccHOHANBHBIX YYEOHBIX 3aBEICHUU (Iallee ONMMITMAaja), BbIIe-
JIUBIIASCSL U3 HErO IATh JieT Ha3al. PernoHanbHBIA KOHKYpPC U 3a-
KIIIOUMTEIbHBII 3Tall OJUMIIMAABI €KEroIHO MPOBOIMINCE Ha IUIO-
mankax HCACY (Cuberpun). Ho B mocnennue apa roma 3Ta ycTo-
sBIIAsICA TPaauLMs Obula HapyIleHa U3-3a MaHAEMHH KOpOHaBHpYca,
U 17151 KOHKYPCHBIX MEPOIIPHUITUH HCIOIB30BAJICS B TUCTAHIIMOHHBIN
¢dbopmMaT ¢ NMpUMEHEHHEM MOIYJIBbHOM 0O0BEKTHO-OPHEHTHPOBAHHOMN
nHamMu4deckor ydeOHou cpenpl Moodle [1]. BrmepBrie B kadecTBe
JKCIIepUMEHTa BHUICOKOH(pepeHnns Oblia opraHu3zoBana B 2019 T.
IUIsl yYACTHUKOB OJIMMITHA/Ibl, IPOKUBAIOIIMX B OTAajeHHbIX oT Ho-
BocuOUpcka pernoHax. Takoi ¢GopMoll Ha TOT MOMEHT BOCIIOJIB30-
Bajlach BCEro OJHA MIKOJBHUIIA.

B mocnennue nBa roga peruoHagbHBIM KOHKYPC Cpelu CTYICH-
TOB BY30B INPOBOIWICS IO TPEM HOMMHALMSAM: HadepTaTelbHas
reoMeTpusi, MWHXeHepHas rpaduka, KOMIbIOTEpHas rpaduka
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B KOMITAC-3D. VYuacTHUKM OJHUMIIMAJIbl TOXE COPEBHOBAIUCH
B TPEX HOMHUHAIMAX: 4YEpUEHHE, KOMIBIOTEpHas  rpaduka
B KOMIIAC-3D u apXWTeKTypHO-XYAOKECTBEHHOE MPOTOTHIINPO-
BaHue. Kakaplii y4acTHUK KOHKypca JOJIKEH ObLI CO314aTh YUETHYIO
3amuch B JIMYHOM KaOuHere ydactHuka Meponpustuii HI'ACY
(CubcTpuH) M 3aperucTpupoBaTHCS, BHIOPAB HYKHYIO HOMHHALHUIO
W IIpUCIaB corjlacue Ha oO0paOOTKy CBOMX II€PCOHANBHBIX [aH-
HbIX [2]. {7 mpaBHIBHOTO W YETKOTO 3aNOTHEHHUS (OPMBI PETUCT-
pauuy OpraHu3aTopsl pa3padoTany NoAPOOHYI0 HHCTPYKLMIO. YdacT-
HHUKH 3aKJIIOUUTENBHOIO 3Tara OJIMMITNAIbI — TOOEIUTENH U IPU3EPHI
O0TOOPOYHOTO Typa — HOATBEPKAAIHN CBOE JKEJIAHUE IIPUHSTH JUCTaH-
LHOHHOE Y4acTUE B OYHOM JTaIrle, MCHONb3Ys JIMUHBIA KaOMHET WH-
¢dopmaronHo-obpasoBatenbHOl cpensl HTACY (Cubcrpun).

JIMCTaHIMOHHBIA PEKUM IPOBENCHUS MAcCOBBIX MEPONPHUSTHH
TpeOOoBal ONpeAeneHHONM NOAroTOoBKH. s mpoBepku paboThl BU-
neokoH(pepeHIMK ObUIN 3apaHee MPOBeIeHbl MPOOHBIE CEaHChl TOA-
kmoderns. B 2020 r. s BUAeOKOH(EpPEHIINH OpPTaHU3aTOPBI HC-
nons3oBanu cepBruc BigBlueButton. He Bce 3asBeHHBIE y9acTHUKA
MPUCYTCTBOBAJIM HAa HHUX, HO NMPOBEPKA IOKA3bIBaJla, YTO PECYPC pa-
6oraer. OmHako BO BpeMsl Hayajla caMOro KOHKypcCa, KOria OJHO-
BPEMEHHO MOJKIIOYMINCH BCE YIACTHUKH, CEPBEP HE BhIIEp)Kajl Ha-
rpy3ku. TexHudeckue mpoOiieMbl pelajuch B TEUEHHE Ioiyvaca,
pelsita Hadanu pabory Oe3 BHIEO3alMCH, HEKOTOPBIE BENH 3aIHCh
camocrosTensHo. B 2021 r., yuTs OMMOKU MPOILTOro rofa, OpraHu-
3aTOpbl AJISl HPOBEICHUS OJMMIIMAIABI M KOHKYpPCa MHCHONb30BAIN
cepBuc Google Meet, KOTOPBIII O3BOJINI IPUCOEIUHUTH K KOH(e-
peHIuy OoJIblIee YUCIIO YUaIIuXCsl.

JlocTym K 3a1aHUIO B JINYHOM KaOMHETE Y4aCTHHKA OTKPBIBAJICS
OJTHOBpEMEHHO i BceX B 9:30 mo HOBocuOMpckomy BpeMeHH. Ha
BBINIOJTHEHNE 3alaHUsl OTBOAMIIOCH 3 4 30 MUH. YYaCTHUKH MOAKIIIO-
YaJlMCh K BUACOKOH(EPEHIINH U Bce BpeMs paboThl Ha/l 3aJaHUEM He
JOJDKHBI OBUIM BBIKJIIOYATh BUAEOKaMepy. DTO ObLIO 00s3aTeNbHBIM
1 OCHOBOIIOJIATalOIIMM YCJIOBHEM y4yacTusi B KOHKypce. B 30He BH-
JUMOCTH JIJIs1 OPraHU3aTOPOB JODKHBI OBLIM HAXOAUTHCS U CaM yda-
CTHHK, U ero pabouee mecto. s obecrieueHHss KOHTPOJIS HaX IO-
PSAKOM IPOBEAEHHUS] KOHKYpPCa BENach BUACO3ANUCH, U yYaCTHHKH
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OblTH 00 5TOM oOmoBerieHbl. 110 OKOHYAaHMM BPEMEHH BBHIITOTHEHHUS
3aJaHus y4aniuecs, Ybu paOoThl OBUIH B DJIEKTPOHHOM BHIE, Cpa3y
3arpy’ajm uX B CHEIUaIbHOE MECTO B IMYHOM KaOMHETe nH(popMa-
nuoHHO-o0pa3zoBatensHOi cpensl HITACY (Cubctpun) u ornpasis-
1 Ha npoBepky. C paboTaMu, BBIIOJHSABLIMMUCS BPYYHYIO, JAeNa
oOcrosn MHave. Bee yqacTHUKM ONMMMITAAIBI B HOMUHAIIMH TI0 Yep-
YEHHIO ¥ HEKOTOpBIE YUYACTHUKH PErHOHAILHOTO KOHKYpCa B HOMH-
HallUM 10 MH)KEHEPHOH rpaduke Ienand 3aJaHus KapaHIaIlioM Ha
Oymare. Jlst OTIpaBKM Ha MPOBEPKY OBLIIO HEOOXOAMMO CKaHUPO-
BaTh paboTy, HO HE y BceX ObUIa BO3MOXKHOCTH OCYIIECTBHTBH ITO
HeMe/UIeHHO. B TeueHne momydaca mocie OKOHYaHHS KOHKYPCHOTI'O
BpeMeHH HeoOXoauMo Obl10 choTorpadupoBaTh paboTy U 3arpy3UTh
dotorpaduro B coorBercTByroniee mecto. Ha ckanmpoBanue paboTs
M OTIIpaBKH (aiiyia Ha MOBEPKY OTBOAWIIUCH OJHU CYTKH (CM. pPUCY-
HOK).

Uurepodeiic cucTeMbl TUCTAHIIMOHHOTO Y4aCTHS

CkanmpoBanHass komusi u (pororpadus pabOTHl HE JOIKHBEI
WMETh HUKAKHX OTJIMYH, HAPYIICHHE 3TOTO YCIOBHS BEJO K JHC-
KBTN()UKALIHH.

Ipu mobGoit Ghopme mpoBeeHUST KOHKYPCOB pabOThl y4acTHU-
KoB mmdpoanuck. Ho BO BpeMs OMMMITHAIbI, MPOXOAAIICH HEMo-
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CPE/ICTBEHHO B ayJUTOPHUIX YHUBEPCUTETA, MHU(P yKA3bIBAJICS Opra-
HU3aTOPaMH, U HUKaKUX MpodieM ¢ uaeHTudukanueid paboTt He BO3-
HuKano. [Ipy ynaleHHOM peXUMe OpraHu3aTophl mudpoBantu pado-
Thl HHJVBHYaIbHBIM HOMEPOM W3 JIUYHOI'0 KaOWHETa KaXKI0ro yda-
CTHHKA, IIPU STOM yYal[MCs 3amperianoch yKa3blBaTh JINYHbIC JTaH-
HbIC B HA3BaHUM OTIPABIsIEMOro (Qaiiyia 1 Ha caMOM JIHCTEe PabOTHI.
OpnHaKo HEKOTOpBIE CTYNEHTHI W IIKOJBHHUKH, HECMOTPS Ha TIPEdy-
MPEXACHUS, ACAIH CBOIO (haMuIiio. 3a 3TO OHM ObLTH ommTpadoBa-
HBI, @ HEKOTOPbIE — TUCKBATU(PHUIIUPOBAHBI.

Henp3s ckazath, 4YTO BBECHHUE JUCTAHIIMOHHOTO PEKUMA CHITh-
HO TIOBJIUSJIO HA KOJHMYECTBO YYACTHUKOB KOHKYPCHBIX MEPOIPHSI-
Tui (cM. TabnuIy).

Komnn4ecTBo y4acTHHKOB PErHOHAIBHOIO KOHKYpCa
1 3aKJIFOUUTENBHOTO TAMa ONUMITHAIBI

Tox 2018 | 2019 2020 [ 2021
Pexum Ha momagkax TTHCTaHHORHLH
y4acTHs HI'ACY (CubcrpuHn) 1
Komuecrso 118 128 83 102
Y4aCTHHKOB

3amernoe cHmkeHne B 2020 r. CBS3aHO ¢ TEXHUYSCKUMH HEIIO-
JAJKaMH U OTCYTCTBHEM OITBITA TIPOBEIECHHUSI MIMEHHO MAacCCOBBIX Me-
POIPUATHI B NUCTAHIIMOHHOM peXuMe. Pe3ynmbTaThl ITUCTaHIIMOH-
HBIX KOHKYPCOB C OONBIIMM KOJIHYECTBOM YYAaCTHHKOB ITOKAa3aJIH
’KM3HECIIOCOOHOCTL Takoro crocoda. OCHOBHOHM €ro HEIOCTATOK —
JIeQUIUT )KHUBOTO HEMOCPEICTBEHHOro oOmeHus moaeid. HecMmotps
Ha 3TO, B AalIbHEHIIIEM, TTOCIIE OTMEHBI BCEX OIpaHWYSHHI OpraHn3a-
TOpHI COOMPAOTCS KCIIONB30BATh KOMOMHHUPOBAHHBIN PEXHUM, MPU
KOTOPOM KOHKYpPCaHTBl OYyAYT COPEBHOBATHCS HEMOCPEIACTBEHHO
B ayJIUTOPHSIX, & YIaCTHUKU M3 OTJAIEHHBIX 0T HoBocuOupcka pe-
THOHOB, CMOT'YT MPUCOEAUHUTHCS IUCTAHLUOHHO. DTO CO3AAcT BO3-
MOXKHOCTB PacIIMpHUTh Teorpaduro KOHKypcCa.

Crnucok JiMTepaTypbl

1. Ilerpoma, H. B. [Ipumenenne MoaynpHONH 00BEKTHO-OPHEHTUPOBAHHON TUHA-
MHYECKOH y4eOHOH Cpezbl Ml OpraHU3alMd 3a04HOrO OTOOPOYHOrO Tara
omumnuanst / H. B. TlerpoBa // IHHOBaIIMOHHBIE TEXHOJIOTHU B WHXKCHEPHOM
rpaduke: TpoOIEMbI U MIEPCIEKTHUBSI : ¢O. Tp. MexayHap. Hayd.-PAKT. KOHQ.,
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19 ampens 2019 r., bpecr, Pecnny6nuka benapycs, HoBocubupck, Poccuiickas
®deneparyst / M-Bo HayKu U BbIcIero oopa3oBanus Poccuiickoit denepanui,
HoBocu6. roc. apxurtekryp.-ctpout. yH-T (Cubcrpun), M-Bo oOpa3oBaHust
Pecniyonuku Benapycs, bpect. roc. TexH. yH-T ; oTB. pen. K. A. Bonbxun. —
HoBocubupck : HTACY (Cubcrpun), 2019. — C. 201-206.

2. Ilerposa, H. B. OcobeHHOCTH OpraHu3aluy OJMUMIIMA/bI C IPUMEHEHHEM MO-
IyNbHOM 00BeKTHO-OpreHTHpoBaHHOW cpeabl Moodle / H. B. Tlerposa // Nn-
HOBAIJMOHHBIC TEXHOJIOTHH B MHXXEHEPHOH rpaduke: NpoOIeMbl U MePCIIeKTH-
BBI : 0. Tp. MexxayHap. Hayd.-pakT. koHd., 24 anpesns 2020 r., Bpecr, Pec-
nyonuka benapycs, HoBocubupck, Poccuiickast ®enepanusi / M-Bo o6pa3oBa-
uust Pecnyonuku benapych, Bpecrt. roc. TexH. yH-T, M-BO HAyKH U BBICILIETO
obpasoBanust Poccuiickoit denepariin, HoBocuO. roc. apXUTEKTyp.-CTPOUT.
yu-T (Cubcrpun) ; orB. pea. O. A. Akynmosa. — Bpecr : BpI'TY, 2020. —
C. 200-203.

YK 681.3.06

AUTOCAD CIVIL 3D: YYEBHO-METOJUYECKUI
KOMIIEKC JUCHUITJINHBI

A.B. IleryxoBa, KaH[l. Iell. HAYK, TOLIEHT

Cubupcxku 2ocyoapcmeenubiti

YHUBepcumem nymeii cooouenus,

Hosocubupckuii eocyoapcmeennviil apxumexkmypHo-
cmpoumenvHulil yHueepcumem (Cubcmpun),

2. Hosocubupck, Poccuiickas ®edepayus

KitroueBble ciioBa: MeTopM4YecKoe obecredeHne JUCIUILUIMHBI, CUCTEMa aBTO-
MatuzupoBanHoro npoektupoBanus, AutoCAD Civil 3D, ¢QoHabl OLEHOYHBIX
CPENCTB, KeHc-3aaHusl

Amnnoranusi. B pabore 1aH 0030p yueOHO-METOMYIECKOrO KOMITIEKCa AUCIIHU-
iHbl «COBpPEMEHHBIE NMPOrPaMMHBIE KOMILIEKChI B CTPOUTENILHOM HPOEKTHPOBa-
HHUUY, TOCBSILIEHHON TEXHOJOTUSAM HH(OPMAIMOHHOTO MOJEIUPOBAHHUSA B CTPOM-
TEJbCTBE.

[Iporpammusiii  kommiekc AutoCAD Civil 3D npennasHauexn
IUISL pelIeHus 3a/1ad, CBS3aHHBIX C MPOEKTHPOBAHUEM JIMHEHHBIX
Y IUIOIIAIHBIX OOBEKTOB M 3EMIISTHBIX COOpPYXKEHHWil, MOATOTOBKOM
reHIUIaHa, 0OpabOTKOM JaHHBIX T'€0Je3NYEeCKIX W3bICKAaHHWH, pa3pa-
00TKOH M OQOPMIICHHEM MPOCKTHOH CTPOUTENBHON JOKYMEHTAIUH.
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ITockoneky AutoCAD Civil3D — oaun u3 d¢uarmanoB BIM-
MPOEKTUPOBAHMsI, OH AaKTUBHO BHEApsieTcsl B Yy4eOHBIM mporecc
B pa3IMYHBIX BYy3aX U LEHTpax pa3Butus kommereHuud [1]. Ho
CKYJHOCTb HapaOOTaHHON METOJUYECKOH 0a3bl MPUBOIUT K HU3KOMY
Ka4yecTBY OOy4eHHs JaHHOH IporpaMme.

[Iporpamma AutoCAD Civil 3D BecbMma ciokHa Ui U3y4YeHUS.
3TO CBA3aHO C TeM, YTO OHA MpeJHa3HaueHa Ul PEIeHNs LIHPOKO-
ro Kpyra npo)ecCuoHaIbHbBIX 3a/1a4 U 0a3upyercs Ha OTHOCUTEIBHO
HOBOM MOIXO0J€ K OOBEKTHO-OPUEHTUPOBAHHOMY MOJEIHNPOBAHHIO.
Cka3pIBaeTcsl TaKXKe MOYTH ITOJHOE OTCYTCTBUE KaueCTBEHHBIX, Me-
TOOUYECKH MPOPAa0OTaHHBIX YYEOHBIX MOCOOUH, MOCBALIEHHBIX 3TOH
nporpamMMe. B HacTosIIMiI MOMEHT Ha PhIHKE NOCTYIHBI TOJIBKO He-
CKOJIBKO M3JAaHUI Ha PYCCKOM si3bIKe 00 mcrnonb3oBaHuu AutoCAD
Civil 3D B yuebnom nponecce. Hanbosnpieil nonyasipHOCTBIO cpeau
HUX Tonb3yrorcs yueOHuK W.A. lleneBuHoi M ydeOHOe mocoOue
JLA. JIerrunoit u B.U. Ilypkuna [2, 3]. MeTtomudeckux xe pazpabo-
TOK, TOCBSIIEHHBIX BOIPOCAM MpPENoJaBaHMs MPOrpaMMHOIO Ipo-
IyKTa, HeT BoBce. TakuM o0pa3oM, mepen MpenoiaBareisiMi BY30B
JOBOJIBHO OCTPO BCTaer mpobiema (HOpMHUPOBAHUS Y4eOHO-METO-
OUYECKOTO KOMIUJIEKCA JUCLUIUIMH, BKIIOYAIOIIMX H3YyYCHHE
AutoCAD Civil 3D. B manHOW myOIMKanmuyd MBI XOTUM TTOAETHTCS
OIBITOM Pa3paboTKW M HCIOJIB30BaHHUSA COOCTBEHHBIX Yy4eOHO-
METOANYECKUX MaTEPHAJIOB.

[IporpaMma 00y4eHHs BKIIOUAET TPU OCHOBHBIX MOJIYJIS:

— TOArOTOBKA JaHHBIX penbeda;

— pabota ¢ mudpoBEIMUA MOJENSIMU penbeda;

— BEpPTHKaJIbHAS IJIAHWPOBKA, MOAEIMPOBAHHUE JIMHEHHbBIX UH-
KEHEPHBIX COOPYKEHUH.

ITo xaxmomy u3 mMomyneil paspaboTaHbl METOJMUYECKHE IOCO-
Ous1, BUIEOYPOKH, 3a1aHUSI U TECTHI.

[lepBr1it MOYIH yUEOHON MPOrpaMMBbl BKIIIOYAET B ceOs Teope-
TUYEeCKUH MaTepual W 0030p COBPEMEHHBIX CPEACTB IOJYYCHHUS
JAHHBIX TONOrpau4ecKoi MOBEPXHOCTH, UX 00paOOTKH U aHAJIM3a;
MPAKTUKYM 10 padoTe ¢ JaHHBIMH KOOPAMHATHOH Ie€OMETPUH TOUYEK
B nporpamMMHoM komiuiekce AutoCAD Civil 3D; tpunuats BapuaH-
TOB MHIMBUAYaJbHBIX 3aJaHUN Ha OTPaOOTKY HaBbIKa (IpUMeEp 3a-
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JaHUS TIPUBEACH Ha PUCYHKE l); MpakTHYECKUIH TEcT, B TOM YHCIIE
KEHChl Ha paboTy ¢ TOYKaMH, 3arpy3Ky JaHHBIX B 0a3y, U3BJIEUCHUE
JaHHBIX, UX PENAKTUPOBAaHME M aHaNW3. PacmpeneneHue BapHaHTOB
BBIMOJIHSETCS] ¢ TIOMOIIBIO CIIELUAIBHOIO MPOrpaMMHOI0 o0ecrede-
HUs, pa3pabOTaHHOTO OJHUM W3 TIpenoaBareneii kahenps [4].

| NS
~ = =2 &>

Pucynok 1. ITonroroBka qaHHbIX penbeda

Bropoit Momynp yueOHOH mporpamMmbl IHOCBSILEH BOIPOCAM,
CBSI3aHHBIM C CO3JaHHMEM, PENAKTUPOBAHHWEM M HCIOJIb30BAaHUEM
U poBBIX Mozenel penbeda mpu pazpaboTKe HHKEHEPHOTO MPOEK-
ta. Teoperndeckuil MaTepran JaHHOTO pa3fena CONEPKHUT KpaTKHe
CBeleHHA O BHIaxX LIMQPOBBIX Mopenell penbeda, 0030p mporpam-
MHBIX KOMIUIEKCOB, NpEeIHa3HAUYEHHBIX I PabOThl C NaHHBIMU
penbeda, 1 OCHOBHBIX 3aJlay, PelIaeMblX MPOCKTHPOBIIMKAMHU C UC-
MOJIb30BAaHUEM ITHUX JHaHHBIX. IIpakTudeckas yacTh paszmena — 3TO
HECKOJIBKO 3aHSTHH, HAa KOTOPBIX pa30HparoTcs pasjiniyHble CIIOCOObI
cozganus uudpoeix mMonener penbedpa B AutoCAD Civil 3D, u ca-
MOCTOsITeNIbHAsE paboTa, BBINOMHSAEMas MO BapHaHTaM (IIpUMep Ha
pucyske 2). Pa3paborano Ooiee TpuanaTH BapHAaHTOB 3aJaHUM,
BKJIIOYAIOUIMX Pa3IMYHble KOMOWHAIMM IAHHBIX AJIS TOCTPOEHUS
MoZenH penbeda (TOUKH, FOPU30HTAIM TONOrpadUuecKod MOBEpX-
HOCTH, XapaKTepHble JUHUU U Ip.). OLeHKa ypoBHS cOpPMUPOBaH-
HOCTH KOMIIETEHIIMI BBITIOIHAETCS [IPU OMOLIN Keic-3aaHnuil Tec-
ToBo# (hopmel. Keiic cocTouT u3 HeckombkuX 3amad. B xome pere-
HUSl CTYOEHT JOJDKEH 3arpy3uTb JaHHbIE, cO31aTh LU(PPOBYIO MO-
nenb penbeda, BRITOJHUTh HHKEHEPHBINH aHaiu3, W3BJIeYb U3 MOJe-
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JIM JaHHBIC O IMOJIOXKCHHUU YKa3aHHBIX B 3dalaHUH TOYCK, YKJIIOHAX I10-
BCPXHOCTH, Ieperajax BbICOT, INIOMAAAX BOAJOCTOKOB U IIP.

TCeepi] 2D-xapead
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Pucynok 2. Pabora ¢ 1iudpoBoit Mozesbio penbeda

Tpernit Mogynp yaeOHOM POrpaMMbl COCTOMUT U3 ABYX IOAPA3-
JIEJIOB: MOJIEJIMPOBaHME IUIOAJOK C OTKOCAMHM HACBHIIH/BBIEMKU
U onpeneneHue o0beMOB 3eMIISIHBIX padoT. Ha mpaktuueckux 3aHs-
TUSIX OTPabaThIBAIOTCS HABBIKM HCIOJNb30BaHUS TAKUX MHCTPYMEH-
TOB, KaK «XapakTepHas JUHHUS», «O0BEKT NPOQUIMPOBAHUIY,
«rpymnia oO0beKTOB NPO(UIMPOBAHUSNY, «KPUTEPUH NPOGHINPOBa-
Hus». Ha mpumepe miomanku mnpou3BOIbHOM (OpMBI co3maercs
uugpoBas MoIeNb MHKEHEPHOTO 3€MJISTHOTO COOPY)KEHHSI M pac-
CMaTpHUBAIOTCS CIIOCOOBI €€ MCIIOJIb30BAHNS B MHKEHEPHON MpaKTH-
ke. MHauBuayanbHOEe 3aaHUe BKIIOYAET paboTy MO MOIEIHpPOBa-
HUIO TOPU30HTAIBHOH IUIOLIAIKH, PACIIONOKEHHON BBIILIE IIOBEPXHO-
CTH 3eMJIM ¥ OTKOCOB HACBINH C 3aJaHHBIMU YKIOHaMHU (PUCYHOK 3).
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Pucynok 3. BeprukaipHas INTaHUPOBKA

TecroBblil KOHTpONb MO Teme «BepTukanbHas MIJIAHUPOBKA»
BKJIIOYAET B €051 HECKOJIBKO 3a/1aHUi, MPOBEPKA KOTOPHIX BBIITOIHS-
ercs aBToMarndecku. Kelic-3amanue, Hampumep, NOMHUMO NPOYHUX
YCJIOBUH, COIEPXKUT TpeOOBaHHUE CO34aTh MOJEb penbeda, 3arpy3uB
JaHHbIE Te0Je3MYECKUX U3BICKAHUN M3 MPUKPEIUIEHHOTO K 3aJaHUI0
¢aiina, pa3MeCTUTh B MOZEIH IMPOSKTHYIO IUIOIAAKY 3aJaHHbIX pa3-
MEpPOB HAa YKa3aHHOM BBICOTE, CMOAEIMPOBATH OTKOCHI HAacChI-
MU/BBIEMKH U JIMHUIO UX IEPECCUEHUS C TONOrpadpuuecKoil moBepx-
HOCTBIO, ONpPENeUTh 00bEM MOMYYEHHOI0 3€MIISTHOIO COOPYXEHUS,
opopMuTh rpaduUecKuil TUCT, COAEpPKALIMNA OTUET O MPOAETAHHON
pabore (pucyHOK 4). YCHemHOCTh BBIOIHEHUS 3alaHus 3aBUCUT OT
TOr'0, OCBOMJI JIU CTYAEHT BCE JIEMEHThl KOMIIETCHLUH, PEayCMOT-
PEHHBIE B IPEABIAYIINX Pa3Aeiax.
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Pucynok 4. [Ipumep kelic-3aganus no Teme «OO0beM HACHIT»

Pa3paOoranublii y4eOHO-METOAMUYECKUN KOMIUIEKC — HpPHUMEp

JIUIAKTUYECKOrO MPOEKTUPOBAHUS B PAMKax COBPEMEHHOH yueOHOH
JTUCLUTUINHBIL.

Crnucok JiMTepaTypbl

1.

IeryxoBa, A. B. BIM B 00nacTu MpOMBIIUICHHOTO M TPAXKIAHCKOTO CTPOHU-
TEJILCTBA M HOBBIC NEPCIEKTHBbI MHXEHEPHO-TPadMueCcKOil MOIrOTOBKH CTY-
nentoB By3oB / A. B. IleryxoBa // IHHOBallMOHHBIEC TEXHOJIOTUH B UHIKCHEP-
HOMH rpaduKe: MpoOIeMbl M NEPCIEKTUBH : ¢0. Tp. MexayHap. Hayd.-[PaKT.
koH(., 20 anpens 2016 r., bpecr, Pecnyonuka Benapycs, HoBocubupck, Poc-
cuiickas Penepanus / M-Bo obpaszoBanus Pecrydnuku benapyce, Bpecr. roc.
TeXH. yH-T, M-Bo obpa3oBanusi 1 Hayku Poccuiickoii ®enepannu, HoBocub.
roC. apXuTeKTyp.-ctpout. yH-T (Cubctpun) ; or. pen. T. H. bazenkoB. —
Bpecr : BpI'TY, 2016. — C. 120-123.

[enesuna, 1. A. Camoyuurens AutoCAD Civil 3D 2011 / U. A. TleneBuna. —
Cankr-IletepOypr : BXB-IletepOypr, 2011. —416 c.

JIbiruna, JI. A. TIpoekTupoBaHue TPacchl M 3¢MISIHOTO MOJIOTHA aBTOMOOHITB-
HeIX gopor ¢ wucrnoms3oBanueM AutoCAD Civil 3D : y4e6. mocobue /
JI. A. JIsiruna, B. W. Ilypkun. — Mocksa : MAJIU, 2019. — 84 c.

Epmomkun, 3. B. DnexrponHble 6a3bl JaHHBIX AJIS XpaHEHUS U pacrperere-
HUs y4eOHbIX 3aaHuil o rpaduueckum aucimmuinaam / O. B. Epmorikus //
VIHHOBAaIlMOHHBIE TEXHOJOTHMH B HMH)KEHEPHOH rpaduke: mpobiembl W mep-
CIEKTHBEHI : ¢0. Tp. MexayHap. Hayd.-mpakT. koHd., 24 anpens 2020 r., Bpecr,
Pecnyonuka Benapycs, HoBocubupck, Poccuiickas @eneparms / M-Bo o0pa-
3oBanus PecnyOnuku benapych, Bpecrt. roc. TexH. yH-T, M-BO HayKu U BBIC-
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mrero obpasoBanusi Poccuiickoit ®enepanmu, HoBocHO. roc. apXUTEKTYp.-
crpourt. yH-T (Cubcrpun) ; otB. pea. O. A. AkynoBa. — bpecr : BpI'TVY 2020. —
C. 114-118.

VK 744

©®OPMHUPOBAHUE HUPPOBBIX ITPOEKTHO-
KOHCTPYKTOPCKUX KOMIIETEHIIU

B.A. PykaBUIIIHUKOB, 1-p [Ie]. HAYK, TOLEHT,
ML.A. Ilpen, aCCUCTEHT

Kaszanckuii 2ocyoapcmeennbiii sHepeemuveckuli yHugepcumen,
. Kazanw, Poccutickaa @edepayus

KiroueBsie cnoBa: uudposas TpaHchopMalms, HuPPOBbIE KOMIIETCHIINH,
U(POBBIE TEXHONIOTHH OO0YdEHHUsI, HU(POBbIE KOMMYHHKALHOHHBIC TEXHOJIOTUH
o0yuenusi, QPOBOH ABOWHHUK

Annorarmst. Ilpeamaraetcsi Mozeb (OPMHUPOBaHHSA HHUMPOBBIX MPOSKTHO-
KOHCTPYKTOPCKHMX KOMIIETCHIIMI 1 CIIOCOOBI € pean3aliii B YCIOBHAX LIH(PPOBOI
TpaHchopMaIu SKOHOMHUKH.

Crpaterus «Munycrpus 4.0», 3apogusiiasics B ['epManum ne-
CSTh JIET Ha3aJ, cevac OXBaThIBAET BECh MHUP, YTO NPUBOIUT K IJIO-
0aJbHBIM U3MEHEHHUSIM B 3KOHOMHKe. OIIMH U3 BaXKHEHIINX U HEOO-
XOAUMBIX 3neMeHToB Moaenu «Munycrpun 4.0» — nudposas TpaHc-
¢dopmanusi, KOTopasi He TOJIBKO Kacaercsi OM3Heca, HO M 3aTparuBaer
MPAaKTUYECKH Bce cepbl JKU3HHU: 3APaBOOXpPAaHEHUE, YHpPaBIIECHUE,
CTPOUTEIBCTBO U IPOMBILUICHHOCTb.

udposas TpanchopmaLisi COBPEMEHHOTO MIPOU3BOICTBA OCY-
LIECTBISIETCA B IBYX HarpasiieHUsX. C OJHOI CTOPOHBI, TPOUCXOIAT
rio0anpHBle M3MEHEHHMS B cdepe YHpaBIeHUS IPOU3BOACTBOM.
C npyroil CTOpOHBI, CTPEMHTENBHO Pa3BUBAIOTCS LM(POBBIE CHCTe-
MBIl U ceTH, obecrednBaromue 3PQPEeKTUBHOCTb MPOMBILIICHHBIX
IU(POBBIX NMPOU3BOACTB M KAdeCTBO BBITYCKAEMOH MNPOLYKLUU:
Oyxranrepus U (GUHAHCHI, JOKYMEHTOOOOPOT, KaJpbl, CKJIabl, JIOTH-
CTUKa U JIp.

udpossle npeanpusTHs CTAHOBSATCS HOBBIM 0a3MCOM COBpe-
MEHHOH I POBON SKOHOMUKH, a muppoBeie MBoHUKN B 3D obec-
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MEYUBAIOT MHTErPALMIO OTACIBHBIX TANOB XU3HEHHOI'O IUKIA H3-
JeTIHsl B €AUHYIO CHCTEMY.

OCHOBOI1 COBpEMEHHOIO IPOM3BOJCTBA CTAHOBUTCS TpeXMep-
Hasl 2JIEKTPOHHAs MoJeNnb u3znenus (HUQpoBOi ABOMHMK), BO3MOXK-
HOCTH KOTOpPOW PpAacCIIUPSAIOTCS C TOSBJIGHHMEM HOBBIX LU(POBBIX
TEXHOJIOTUH, TAKMX KaK MapaMerpuyeckoe, HMUTALMOHHOE U JUHA-
MUYECKOE MOJEIUPOBAHUE, aJAUTUBHBIE TexHoiIormu u 3D-cka-
HUPOBaHUE, COBMECTHOE IIPOEKTUPOBAHKE U T.J.

CoBpeMeHHOE MPOU3BOACTBO OCTPO HYXKIAETCS B CHELHATINCTaX
HOBOTO IM(POBOrO MOKOJIEHUS, CIIOCOOHBIX CO34aBaTh, IKCILTyaTH-
poBaTh W YIpPaBJIATH HOBBIMH LUGPoBbIMH 3D-mpeanpustusamu.
B ycnoBusix nudpooii TpaHchopMau BO3HUKAET ocTpasi Heo0Xo-
IUMOCTh B (OPMUPOBAHMM Yy OYyAYIIMX CIELHHATUCTOB LHU(PPOBBIX
npodecCHOHAIBHBIX KOMIIETEHIUH.

[IpodeccronansHoe 00pa3oBaHME — HAACTPOEUHAS CTPYKTYpa
110 OTHOLLIEHUIO K HH(POBOMY NPOoU3BOACTBY (6aszucy). CmeHa 6as3u-
ca IpHBela K CMEHE 00pa3oBaTeNbHOW HAaICTPOMKU M ONpenenuiia
HOBBIE IIeH 00pa3oBaHus — (OpMHUpPOBaHKE IUGPOBHIX MPodheccuo-
HAJIBHBIX KOMIIETEHIU, B TOM YHCJIE U IPOEKTHO-KOHCTPYKTOPCKHUX.
udposas Tpancopmauus oOpa3oBaHHUs, KOTOpas 3aKIIOYaeTcs
B U3MEHEHUH HE TOJBKO OPraHM3alMOHHBIX ()OPM U METOJO0B y4eO-
HOU paboTHI, HO U B IIEPBYIO OYEPEAb COACPKaHUs 00pa30BaHMsL.

B KazanckoM rocyaapcTBEHHOM 3HEPreTHYECKOM YHHBEPCUTE-
Te Ha Kadenpe HHXKEHEPHOH rpaduku pa3paboTaH M BHEAPEH
B yueOHBIH npouecc nudpoBoii Kype «MHXeHepHOe reoMeTpHIEcKoe
MozenupoBaHue». Ero ocHOBOW BBICTYHaeT TEXHOJOTHs CO3AHUS
nu(POBO MPOEKTHO-KOHCTPYKTOpCKoi 3D-moxymenTtarwu. Paspa-
O0otaHel 1HMQPOBBIE Y4eOHO-METOAMYECKHE MaTepHasbl. Sapom
y4eOHOW AMCUUIUIMHBI CTAHOBUTCSA TpPEXMepHasl 3JIEKTPOHHAs MO-
nenb U3enusl. AKTUBHO BEETCS M3y4YeHHE aIJIUTHBHBIX TEXHOJO-
TUii: B Tpouecce 00ydeHHs CTyIeHThl paboTaroT ¢ 3D-npuHTepamu,
MOATOTOBIIEHB! yuyeOHO-MeToauueckue mnocobust nmo 3D-ckaHupo-
BaHuto u 3D-mpororunupoBanuro. OtpalaTbIBaeTCsl TEXHONOTHUS
MPOBENIEHU KOMaHAHOW paOOThl CTYIAEHTOB Hal OJHHM IIPOEKTOM.
Kaxaplii 4jieH KoMaHIbl MOXKET BHOCHTH IPAaBKU B OOLIMI IPOEKT
B PEXXHMME PEabHOrO BPEMEHH.
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Ha 0Gasze xadenprl paboraer cTyaeHYECKOE KOHCTPYKTOPCKOE
otopo «OHeproCADy, y4acTHHKHM KOTOPOI'O OCBAaMBAIOT HOBEHILIE
TEXHOJIOTMU CO3JaHUSl Pa3IMYHBIX BHIOB LU(QPOBBIX IBOWHUKOB,
aJIUTHBHBIC TEXHOJIOTHH.

Hapnctpoeunass yacte yd4eOHOro Kypca NpelcTaBiieHa B BHJE
3JIEKTPOHHBIX LU(PPOBBIX 00Pa30BATENbHBIX TEXHOJIOTUI U CPEINCTB
KOMMYHUKAIINH, 00€CTIeUNBAIOIINX MOOMIBHOCTD, BBHICOKYIO d(dek-
TUBHOCTb TNPOBENCHHS KaK ayAUTOPHBIX Y4YeOHBIX 3aHSTHH, TaK
1 BHEAYyJUTOPHBIX 3aHATHH (caMocTosiTelbHAss padoTa CTyIEHTa),
a TAaKKe JAUCTAHLUMOHHYIO IOATOTOBKY OyIyIIMX CHELHAIHCTOB.
OnexktpoHHast oOpas3oBaTenbHas miardgopma Moodle ucnonbssyercs
IUIs. OpraHu3alMy Ipouecca oO0y4eHHs U COIEPXKUT B ceOe IMONIHBIN
Ha0op LUQPOBBIX y4eOHO-METOOUUYECKHX MaTEPHUajIoB MO AMCLUI-
nuHe (mocodus, METOIMYECKUE YKa3aHus, 3JIEKTPOHHbIE JEKIINH, BU-
JEOYPOKH U T.[.) U CPEACTB AJIs KOHTPOJS CHOPMUPOBAHHBIX KOM-
nereHuid [1-7]. CTyOeHTBl HCHONB3YIOT 3JIEKTPOHHBIM Yy4eOHBIH
KypcC BO BpeMsl ayIUTOPHBIX 3aHATHUH MU IJIs1 CAMOCTOSITEIIbHON BHE-
ayaMTOpHOHM paboTel. JlocTyn K MarepuaiaM M0 AMCLUILIMHE OCY-
LIECTBIISIETCS C IOMOILBIO ceTH MHTEepHeT.

Jlnsi BBHINIONHEHMSI 3aJaHUi CTYIEHTHI MCIIONB3YIOT MPOrpaMMm-
HBI nponykT Autodesk Inventor, JMIleH3HOHHBIE BEPCUU KOTOPOTO
YCTAHAaBJIMBAIOTCS HA KOMIIBIOTEPHl B ayAWTOPHUSX W Ha JIMYHBIE
KOMITBIOTEPHI CTYIEHTOB. 115l epeaayn u XpaHeHus: paboT cTyleH-
TOB HCIOJB3YIOTCSl 00auHble TexHoaoruu. OHU TaKkKe MO3BOJISIOT
OpraHU30BaTh MPOLECC COBMECTHOrO MPOEKTHpoBaHus. B mporecce
(opMHPOBaHMSI KOMIETEHIMH aKTUBHO HCIOJIB3YIOTCS LU(POBBIC
KOMMYHHMKALIMOHHBIE TEXHOJIOTUH, 00ECIeYMBAIOIINE B3aUMOACIHCT-
BHE IpenojaBarens ¢ O0y4aroUMMUCT B PEKHUME AWCTAaHIMOHHOIO
o0yueHus (npu nomomy Zoom). st KOHCYAbTaUUH C HpenoaaBa-
TeNeM B yJ0OHOE BpeMsl OPraHM30BAaHO COOOLIECTBO B MPUIIOKEHUN
Discord. B nanHbIii MOMEHT Ha Kadenpe HHKEHepHOU TpaduKu Be-
nercst paboTa Mo OCBOEHHIO IMEPCIEKTUBHBIX 00Y4YaIOMIUX TEXHOJIO-
Ui — CO3JaHNE MHTEPAKTUBHBIX JIEKLIUH C 3JIEMEHTaMHU TPEHAXKEPOB.

Hudposas 3D-gucuunnmnaa «HXKEHEpHOE TE€OMETPUYECKOE
MOJETTMPOBAHNE» — PA3BUBAIOLIASCS, IEPCIEKTUBHAS U alallTUBHA,
YTO MO3BOJISIET KOPPEKTUPOBATH OTIACIbHBIE €€ IEMEHTHI B 3aBUCH-
MOCTH OT TpeOOoBaHUH IU(PpoBoOro d6aszrca (MMPOU3BOJICTBA).
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PA3ZPABOTKA CPEJACTB HATJISA/THOCTH

IO HAYEPTATEJIbHO TEOMETPUA

HA OCHOBE TPEXMEPHOT'O KOMIIBIOTEPHOI'O
MOJEJIMPOBAHUA

O.I'. PouoBa, cT. penoaaBaTeib

benopycckuii nayuonanvHuiti mexnuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

KnroueBbie croBa: HauepTaTelbHasi TeOMETPHs, HArJSIIHOCTb, HATJISIHBIC
cpeicTBa O0OyYeHHs, TPEXMEPHOE KOMIIBIOTEPHOE MOIESIUPOBAHUE, TpPEXMEpHas
KOMITbIOTepHast Mojenb, 3D-mozpens, 3D-anumarust, uHTepakTHBHAs 3D-Mozenb,
3D-neuars, AutoCAD, Unity

AnHoTanuus. B crathe 00OCHOBaHA aKTyaJIbHOCTH Pa3pabOTKU CPEACTB Ha-
IJSIJHOCTH Ha OCHOBE TPEXMEPHOTO KOMITBIOTEPHOr0 MOJIEITMPOBaHUs Juisi obecrie-
YEeHHs KadeCTBa U3y4eHUsI HauepTaTeIbHOM reomeTpun. [IpuBenieH npuMep ux co3-
JaHUA JJIs KOMIUIEKCHOTO HCMONb30BaHus K 3amade «[Ipmsmaxn: 3D-momens, 3D-
aHMManus, uHTepakTuBHas 3D-mozmens, HanewyaTanHas Ha 3D-mpuHTEpe MarepH-
anbHasg MOJIEINb.

HecMotpst Ha W3MeHEHHE METONOJOTMM M HMHCTPYMEHTapHus
npodecCHOHANBHON IESITENbHOCTH B YCIOBUAX LU(PPOBU3ALUH MIPO-
W3BOJICTBA, MHXEHepy TpeOyeTcsl BiaJleHue METOIOM HauepTaTellb-
HOW TeoMeTpUHM — TEPEKOAUPOBKONW JBYMEPHOM HHQOpMaLUU
B TpexMepHbIe 00BeKThl U oOpaTHO [1]. B mHkeHepHOM Tpacdude-
CKOM 00pa30BaHMHM MHCTPYMEHTOM, CIIOCOOHBIM IO CKOPOCTH, Bpe-
MEHH M KadecTBY oOecrednTbh TpeOyeMblii ypOBEHb YCBOEHHS I€0-
MeTpo-rpapuuecKrX AUCLUILIIMH, BBICTYIIAET TPEXMEPHOE KOMIIBIO-
teproe MmonenupoBanue (TKM). TKM 3axirouaercs B CO3JaHHUH
TpEXMEpPHOI KOMITbIOTepHON Monenu (3D-Mozenu) B cucTeMax KOM-
NBIOTEPHOM MaTeMaTuKH, CpeAax NporpaMMHUPOBaHUS, IPadUIECKIX
penakTopax, cucTeMax aBTOMAaTHU3MPOBAHHOI'O IMPOEKTHPOBAHMS, 110
¢oto, mocpencTBoM Ja3epHoro ckanupoBanus [2]. B mporecce reo-
MeTpo-rpaduueckor mOAroToBKH Oynymux uHxernepoB TKM — ato
00BEKT M3YyUEHHs], a TAK)KE METOJ M CPeACTBO oOydeHus. Boimecka-
3aHHOE aKTyaJIH3UpyeT NpobiaeMy pa3paboTKu CpeAcTB 0OyUueHHs Ha
ocHoBe TKM nns obecriedeHusi BHICOKOTO KayecTBa M3Y4YEHHUS Ha-
4epTaTeNbHON reOMETPHH.
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CpenctBo 00y4eHuUs: — MaTeprabHBINA WM HIeabHbII 00BEKT,
WCTIOJIb3YeMbI IPENOoAaBaTeieM U CTYAEHTOM Al (OpMHUpOBaHUS
3HaHUH, yMeHui u kommereHuuil. Cpencrsa oO0ydeHus, odecredn-
BaIOLIME CO3JaHME HATJSAHBIX ICUXMYECKUX O00pa3oB, HA3bIBAIOT
HaTJIAIHOCThIO [3].

HarnsgHocTs, OCHOBaHHAs Ha HCIIOJIBb30BAHMHM  HAIJIIAHBIX
CpeAcTB 0OydeHwsI, MOXKET OBITh TIPEIMETHO-00pa3Hol (HaTypatbHON
1 00BEeMHO-00pa3HOW) W 3HAKOBOW (0Opa3HO-3HAKOBOM W YCIIOBHO-
3HaKoBoM) [4]. Jlo MosBIEHUsT KOMIBIOTEpa B MPAKTUKE ITPErogaBa-
HUSI HAYePTaTEIbHOM T'€OMETPUH B KAa4deCTBE CPEICTB HAITISIIHOCTH
HCTIONB30BANICH Pa3beMHbIE U HEPa3beMHbIE MaTepHaIbHBIE MOAEIH,
TEXHUUYECKUE PHUCYHKH M aKCOHOMETPUYECKHE NPOEKIHMH, KOMOWHU-
poBaHHBIE yueOHO-HarsaaHbele ocodus. C nosenenreM DBM cranu
MPUMEHATHCS U KOMIIBIOTEPHBIE CPEACTBA HAITISIAHOCTH, pa3padaTbl-
BaeMble MPU IOMOILM PAa3IMYHBIX HMH(YOPMALMOHHBIX TEXHOJOIHUH.
AxTHBM3aIMU  y4e€OHO-TI03HABATEIbHOM JEATENBHOCTH CTYIEHTOB
CIIOCOOCTBYET MHTEPAKTUBHbIE KOMIIBIOTEPHBIE HATIIAHBIE MaTEpHa-
76, VIHTepaKTUBHOCTh 00ECIEUMBAET B3aUMOJAEHCTBHE MeXay o0y-
YaeMbIM M CPEICTBaMM 0Oy4YeHUs, O3B0 CAENaTh NPOLece Mo3Ha-
HUS YIPABJIIEMBIM M BEICOKOA((EKTUBHBIM [5].

PaccmorpuM cpeacTBa HAarisAHOCTH, CHELUAIBHO CO3JaHHBIC
Ha ocHoBe TKM K 3amaue «llpusmay (3amanue «lIpuHamiexHOCTh
TOYKH M JIMHUH TOBEPXHOCTH», paszlen «OCHOBBI HauepTaTENbHOU
reoMeTpumn», yueOHas nucuuninHa «mxenepHas rpaduka»). B 3a-
nade Tpedyercs MOCTPOUTH HENOCTAIOIINE MPOEKUMH IpHU3MaTHye-
CKOM IOBEPXHOCTHU M NMpHUHaANeKanen el nuaun. Ha npakrnyeckom
3aHATHM 110 HAaYepTaTeJIbHOH T'€OMETPUM paccMaTpuBaercs oOpaser
BBINIOJIHEHUA 3a/1aud [6]. AHaMU3Upysl pelleHue, CTyACHTbl MBICTICH-
HO TIPEICTaBIAIOT 00bEMHBIN (TPEXMEPHBIN) 00pa3 MPU3MbI U JTUHAN
Ha ee MOBEPXHOCTH. B cuily OTCYTCTBHUS HarJISAHBIX CPENCTB 00yue-
Hus K 3agade «[Ipu3sma» u mist o6aeryeHus: MBICICHHOIO Iepexona
«IJIOCKOCTh — MPOCTPAHCTBO» ObUIM paszpaboransl 3D-mopens, 3D-
aHMMauus, uHTepakTuBHas 3D-moxens (0Opa3HO-3HAKOBas); Hare-
yataHHas Ha 3D-mpunTepe mMarepuanbHas oObeMHas MoAenb (00b-
€MHO-00pazHas).

3D-modeny TIpencTaBisieT CO0OH IUGPPOBYIO BH3YAITH3AIHIO
JNaHHOW B 0Opaslie BHIMOIHEHUS 3aJa4d IPU3MaTUIECKON TOBEPXHO-
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CTU W TpHHAANIeKamen el muaun (pucynok 1). Ha momenun ormede-
HBI XapaKTepHbIE TOUKU JIMHUH, YTO MO3BOJISIET IIOABECTH K NOHUMa-
HUIO HEOOXOJMMOCTH BBEIEHHS IMPOMEXKYTOUHBIX TOUEK AJISI KPUBO-
JMHEHHBIX YYaCTKOB JMHUHU. 3D-Monens BBINOIHEHA U AEMOHCTPH-
pyercs B AutoCAD, uto nomoraer copMHUpOBaTh MPOCTPAHCTBEH-
HBII 00pa3 (CTaTUYHBIN, JMHAMUYHEIH ).

Pucynok 1. M3omeTprueckas mpoeKLus IPU3MbL

3D-anumayus — 1o Buneodaii, cocToamuil u3 GOTOCHUMKOB,
CHeNMaHHBIX KaMepoi, KOTOpasl MepeMelIaeTcsl Mo TPaeKTOPUU BO-
Kpyr mpu3Mbl (pUCYHOK 2). 3D-anumars, cozganHas B AutoCAD
(Ha ocHOBe paccMoTpeHHOH Bhime 3D-Moxaenu), ¢popMupyer AuHA-
MUYHBII TIPOCTPAHCTBEHHBI 00pa3. /[upakThyeckn 3Ha4YMMa BO3-
MOXKHOCTh OCTaHOBKM W HEOJHOKpPATHOT'O BOCTpom3BemeHus. s
npocmorpa He Tpebyercs AutoCAD, mocraTodyHo TPOrpamMMHOIO
obecrieueHust sl BOCITPOU3BECHHS BHJIEO.

o =T ]

Pucynoxk 2. Buaeodaiin 3D-nemoncTparmn
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HUnmepaxmuenas 3D-modenvy mipenctaBiser coOoit  aiin
B popmare exe. Ilo3Bomser B3ammoeiicTBOBaTh ¢ 3D-Momenbio
B PEXHMME PEaIbHOI0 BPEMEHHU: NTEPEMEIIATh U BPAIaTh C IIOMOILBIO
KinaBuatypsl (pucyHok 3). Paspaborana B Unity. [ns monenupoBa-
Hus ucnonb3oBad ProBuilder. [Iporpammueiii kox Hanucan Ha CH.
Komnumsiuus BeimonHeHa 171t paboThl Ha CTAllIOHAPHOM KOMIIBIOTE-
pe ¢ onepanroHHoi cucremoii Windows.

B T s

Pucynok 3. OKHO HHTEpaKTHBHOTO PUIOKEHUS

Mamepuanvuas modenv, Hanevyamaunnas Ha 3D-npunmepe.
Hudposeie 3D-momenu TmceBH000OBEMHBI, W TONbko 3D-meuath
obecreunBaeT UX UCTUHHYIO TPEXMEPHOCTh, OCYLIECTBIISIS MEPEXO0.
13 MHPOPMALIMOHHOM B MarepuanbHyto ¢opMy. MartepuanbHas Mo-
nenb HarewataHa Ha 3D-npuntepe (texHonorus Fused Deposition
Modeling) na ocnoBe coznannoit B AutoCAD 3D-mogmenu. ['padu-
yeckasi MH(opmauus, npeacraBieHHas Ha depTexe oOpasla pere-
HUS, CTAHOBHUTCS oOcsi3aeMoil. BusyanbHBI KaHan NpenbsBICHUS
nHGOPMAUK JOMONHACTCA TAKTUIBHBIM. BO3MOXXHO BBINOTHEHUE
B JICMOHCTPAllMOHHOM M pa3faTo4HOM BapuaHTax. Ha pucynke 4
n3zo0paxkeHa monens npusmsl (B Buge STL-daiina), koropas Haxo-
nuTes B mporpamme-ciaiicepe Ultimaker Cura (roe BUpTyalibHO pas-
pe3aercs Ha CJIOU U OTIIPABIISICTCS Ha MEYaTh).
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Pucynok 4. 3D-monens npusmet B Ultimaker Cura

B 3akmtouenue cnegyer ormeruts, uto TKM mo3Bosnsier paszpa-

0aThIBATH CpeacTBa Hpel[MeTHO—OGpaBHOﬁ 1 3HAKOBOM HarjaisiiHOCTHU
JJI1 KOMILJICKCHOI'O HMCIIOJIB30BAHUSA, YTO CHUTACTCA OAHUM U3 YCIIO-
BHUIi 00€eCIICUEeHHS KauecTBa H3y4YCHUA HaqepTaTem;Hoﬁ TCOMCTPHUH.
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MOJEJIMPOBAHUE TPEXMEPHBIX OBBEKTOB
B UNITY

O.I'. Pou1oBa, CT. IpernonaBaTeb,
I'.A. Py3aHoB, CTyJ€HT

benopycckuii nayuonanvHuiti mexuuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

Knrouesie cioBa: Unity, ProBuilder, MogenupoBaHue, HHTEpaKTUBHAS TPeX-
MepHasi KOMIIBIOTEPHAst MOJICIb

Amnnoranusi. B cratee paccMaTpuBaroTCs MHCTpyMeHTHI ProBuilder, mo3so-
nsompe Moaenuposath B Unity TpexmepHble 00beKThl. MoienupoBaHue npeJicTas-
nseT co0O0i MEepBbIM 3TaNoM Pa3pabOTKH WHTEPAKTUBHBIX TPEXMEPHBIX KOMIIbIO-
TEPHBIX MOZEIEH.

B mponecce o0ydeHus: reomerpo-rpaduueckuM JUCLHUIUIMHAM
UCTIOJIB3YIOTCSL TPEXMEpPHBIE MOAENU: MaTepUajbHbIe U KOMIBIOTEP-
HbIe (CTaTW4HbIE, AMHAMHUYHBIC, HHTEPAKTUBHBIE). VIHTEpaKTUBHBIE
TpeXMepHble KOMIIBIOTEpHBIE MOAENIH MOXHO co3faBaTth B Unity.
[Inarpopma Unity npenHazHaueHa mjisi pa3pabOTKH ABYMEPHBIX
U TPEXMEPHBIX HMHTEPAKTUBHBIX M MYJIbTHUMEIUHHBIX HPUIOKEHUN
nurp [1]. Co3manrie MHTEPAKTUBHBIX TPEXMEPHBIX KOMIIBIOTEPHBIX
Mmozener B Unity ocymiecTBIsieTcsl MO3TAIHO: MOAEIUPOBAaHHUE, TEK-
CTYpUPOBaHHE, OCBEIICHHE CLIEHBI, HACTPOWKA KaMmepbl, HallMCaHHue
nporpaMMHoro koga Ha C#, koMnuisiuus npuiiokenus. Paccmorpum
(dyHKUIMOHANBHBIE BO3MOXKHOCTH Unity B peanu3auuu mepBoro 3rta-
1a — MOZICTUPOBAHU.

B Unity npexycmoTpeHo cosmanue Ky0a, cdepsl, HWIMHApa
U TJIOCKOCTH. B CBsI3M ¢ 3TUM NpakTHKyeTcsl BBIOJHEHUE MOJAENIEH
C TEOMETPUYECKU CIOKHOU (OPMOH B ApPYrux rpaduueckux penax-
TOpax TpexMepHOH rpaduku ¢ nocnemyromuMm umnoprom B Unity.
Opnako ¢ 2018 r. mogodHOE MOJIENTMPOBaHNE CTAJI0 BO3MOXKHBIM He-
nocpeactseHHo B Unity. C 3TOH wLenpl0 B HPOEKT HHTEIPUPYIOT
ProBuilder, xoropsiii mpencraBnser co0oil HA0Op WHCTPYMEHTOB
MOJETTMPOBAHNS, PEOAKTUPOBAHUS U TEKCTYPUPOBAHUS TPEXMEPHBIX
o0bekToB. [ storo ciemyer uepes BkiIagky «Window» mepeiTu
B «Package Manager», BbiOparh Bepcuro ProBuilder, naxarp Ha
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kHomKy «Install». ITocne HEMpPoROMKUTENEHONH YCTAHOBKH B CTPOKE
MeHI0 nosiBisiercs Bkiaaka «Toolsy, uepe3 KOTOPYIO OCyIIECTBIISIET-
cs Joctyn K uHcTpyMeHtaM ProBuilder [2]. Onu paszenensl Ha ue-
TBHIpE TPYMIbI, 0003HAYEHHBIE [IBETOBOM MapKUPOBKOH. MHCTpyMeH-
ThI cozganus («New Shape») okpallleHbl B OpaHEBbI LIBET; MHCT-
pymenTsl BbimeneHus («Selection Tools») — cunHMA; neicTBHS
c oobekramu («Object Actions») — 3eeHbIl; AEHCTBUS C BEPLIMHA-
MU, peOpamu, rpaHsiMu 00bekToB («Geometry Actions») — KpacHBIH.

MogenupoBaHue TPEXMEPHBIX OOBEKTOB  OCYIIECTBIISETCS
c nomoupto «Shape Tool», «New Bezier Shape», «New Poly
Shape».

Wnctpyment «Shape Tool» npenHazHaveH i CO3AaHUS PU3-
MBI, KOHyca (IMpamMu[ibl), TOpa, WWIMHApa, chepbl. B Beimagaromem
MeHo «Shape Selector» BbiOupaloT MoxpenupyeMmblii 00bEeKT (IO
YMOJIYaHHIO BbIOpaH Ky0), BBOAAT YMCICHHBIC 3HAYCHHS HapamerT-
poB. IlapaMerpsl UMEIOT IpenonpeneieHHbe 3HaYeHHs: 10 yMOoIJa-
HUIO, MUHUMAJIbHOE, aomyctumoe. EnpHuma usmepeHus — «unity,
paBHbIi onHOMY MeTpy. Co31aBaeMblil reoMeTpUYeCKU OOBEKT OK-
paillieH B OMPIO30BbIil LIBET U MIPEACTAaBIISIET cOO0H 00bEKT MpeaABapH-
TENBHOrO MpocMoTpa. Ero MOXHO mepeMecTuTh U MOBEPHYTbH; IS
BO3BpaTa B HCXOIHYIO MO3MLHMIO IpenHa3zHaueHa kHomka «Center
Preview».

Unctpyment «New Bezier Shape» HaxomuTcsl B CTaAuU anpo-
O6anmu. OH TIpeqHa3HAYEH I CO3JaHMs TPEXMEPHO KpuBoii besbe.
ITo ymonyaHHIO KpHBasi UMEET ABE BEPILUMHBI C KaCATENbHBIMHU, KO-
TOpBIE HCIIONB3YIOTCS ISl U3MeHeHHs n3rubda. OCHOBHBIE IapaMeT-
pBI: pazuyc, KOJMYECTBO BEPIIMH, KOJIUYECTBO CETMEHTOB MEKAY
BEpLIMHAMH, 3aMKHYTOCTb, criaxeHHocTb. Kpuas bespe mocie
CO3JJaHMS OCTACTCs B PEKUME PEAAKTUPOBAHNS, KOTOPBIN BKIIFOUAET-
cs u oTkimroyaercs: kHonkod «Edit Bezier Shape», pacnonoxeHHOR
B OKHE MHCIIEKTODA.

Unctpyment «New Poly Shape» npennazHaueH 11l MOIETUPO-
BaHUS TPEXMEPHOr0 0OBEKTa B MHTEPaKTUBHOM pexxume. Llemuxamu
MBILIN YKa3bIBalOTCS BEPIIMHBI OCHOBAHUS, Jajiee 3a4aeTCsl BHICOTA.

TpexmepHble reomeTprueckue 00beKTHI, co3naBaemblie B Unity,
nonuroHanbHbl. MHCTpyMeHTapuii ProBuilder mo3Bomsier myrem mx
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JabHENIIEero pelakTUPOBaHUs MOMydaTh MOAENH, UMEIOIINE CI0XK-
HYIO T€OMETPUIECKyI0 hopMmy.
Crnucok JiMTepaTypbl

1. Unity : opurmansHsiii caidt. — URL: https://unity.com/products/unity-platform
(mata obparuenus: 07.12.2020). — TekcT : 2MIEKTPOHHBIHA.
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VK 004.42

BO3MOXHOCTHU 1 OCOBEHHOCTHA
INPOI'PAMMHBIX ITPOAYKTOB CUCTEM
ABTOMATHU3UPOBAHHOI'O ITIPOEKTUPOBAHUA

7K.B. PoiMkeBHY, CT. IPENOJABATEND

benopyccko-Poccuiickuti ynusepcumem,
2. Moeunes, Pecnyonuka benapyco

KnroueBsie croBa: umkeHepHas rpaduka, rpaduueckoe oOpa3oBaHHE, KOM-
NBIOTepHast rpaduKa 1 MOJECTHPOBAHHE

Amnnoranus. B n1aHHO# cTaThe paccMaTpUBAIOTCA BO3MOXKHOCTH U OCOOEHHO-
CTH TIPOTPaMMHBIX MPOIYKTOB CHUCTEM AaBTOMATHU3MPOBAHHOTO MPOEKTHPOBAHMS,
MPEUMYIIECTBA U LeJIeCO00Pa3HOCTh BHIOOPA TOH MJIM MHOM MPOrpaMMBbl IS pelie-
HUS IPOEKTHO-KOHCTPYKTOPCKHX 3a7ad.

B Hacrosmiee Bpems u3yueHHME AWCLUILIUHBI «/H>XeHepHas
rpaduka» TECHO CBS3aHO C IPHUMEHEHHEM CHUCTEM aBTOMAaTH3UPO-
BaHHOTO npoektupoBanus [1]. IlpodeccnonansHOE BiameHwe Mpo-
IrPaMMHBIMH IPOIYKTaMH HO3BOJISIET PeIaTh LENbIA CIEKTP MPOEKT-
HO-KOHCTPYKTOPCKHUX 3a1a4. HanGonpliyro nomyaspHOCTb PU TOA-
TOTOBKE Oymymmx HHXEHEPOB npuoopenu CHCTEMBI
SOLIDWORKS, KOMIIAC-3D, AutoCAD u Autodesk Inventor.
Yro6Bl MOMOYH C BEIOOPOM OJHOM M3 HHX, LIEIeCO00pPa3HO AaTh Xa-
PaKTEpPUCTHKY JaHHBIM MPOIAYKTaM.

J1st pa®oThI B MAIIMHOCTPOMUTEIBHOI OTpaciy Jydllie BCEro pac-
cmarpuBats SOLIDWORKS, KOMITAC-3D u Autodesk Inventor.
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SOLIDWORKS — sto mexanudeckuit 3D CAD mns paGoTsl
C TBEPIOTEIBHBIM U MTOBEPXHOCTHBIM MozaenupoBanueM. 1loxnepxu-
BaeT cienylomue TUIbl (aiiinoB: neranb, cOopka, yeprex. B mpo-
rpamme 3aJ0KeHbl (QYHKLUN HACTPOUKH LIS OOPMIICHUS YepTEexei
W MOJEeNe B COOTBETCTBUH C TpeOoBaHUsAMH ENuHOI cucTeMbl KOH-
crpykropckoii gokymentaunu (ECKJl), BO3MOXHOCTH HMMIIOpPTA,
naeHTuukauuu reomerpun u3 Apyrux CAD-cucrem. IlosBomser
MIPOU3BECTH OLEHKY CTOMMOCTH U3TOTOBJICHHS JETAIM Ha JTaIle pas-
pabotku. Bpemst BBINOIIHEHN S 3CKU3a MUHUMAIIBHO.

Crout oTMETUTH YIOOHBIN MONB30BaTEIbCKUNA HHTEpdeiic. B3au-
moperictyer ¢ Exel, Word u npyruvu npunoxxenusima Windows.

KOMIIAC-3D — 3710 poccuiickas mporpamma, npeIHa3Ha4eH-
Has s co3naHust 2D-o0pa3oB u 3D-monenupoBanusi, odopMIIeHUS
MPOEKTHON ¥ KOHCTPYKTOPCKOW JOKYMEHTAlNK, UMEET MOJIHYIO CHC-
Temy crannaproB ECK/I.

JlaHHBIA TIPOAYKT JaeT BO3MOXKHOCTH pa3padarhlBaTh IETAIH
1 cOOpOYHBIE EMHHULBI, TPEXMEPHBIE U ACCOLIMATUBHBIE MOAEH KaK
C OpPUTHMHAIBHBIMH, TaK W CO CTAaHJAPTHBIMH KOHCTPYKTHBHBIMHU
anemeHTamu. llporpamMmma He MOJHOCTBIO MapaMerpu3oBaHHas. Jlo-
MOJHUTENbHBIE TOCTOMHCTBA: coxpaHeHue ¢aitna B popmarax cwd,
jpeg, cad, BOSMOXXKHOCTh KOJJIEKTUBHOW paboThl Hax coopkamu. On-
HAKO Ha BBIIOJIHEHHME ICKH3a MOTpedyercss 3aTpaTtuTh OOJbIIE Bpe-
MeHH, yeM B cpeae SOLIDWORKS.

Crnenyer ormeruTh yaoOHBIH uHTEpdeiic, mpencraBIeHHBIN
B BUJIC€ KOMIIAKTHOH maHenu. MHCTpyMeHTalbHbIE NaHenu o0benu-
HEHBI B OZIMH 3JIEMEHT, KOTOPBIH COAEPKUT KIABHUILH MEPEKIIOUSHUS
MEKAY HUMHU.

OcHoBHas 3agada nporpammbsl Autodesk Inventor — koHCTpyH-
poBaHue B cdepe MAIIMHOCTPOEHHS, a MMEHHO MapaMeTpUUEcKoe
TpEXMEpHOE M aJanTHBHOE MozeiaupoBaHue. K mocronHcTBaM mpo-
rpaMMbl MOKHO OTHECTH BO3MOXKHOCTH OTCIEOUTH KakK BeHeT ceOst
MOJIelIb B TE€X WJIM MHBIX YCIIOBHAX 10 Mepe ee pa3paboTKH, COBMe-
CTHYI0O paboTy HaJl HPOEKTOM WIEHAMH KOMAaHIpI, IOAIEPKKY
ECK/l, xommyHukabensHOCTh ¢ popMaTamu dwg, UMIIOPT M 3KC-
nopt kak STEP, tak u IGES, Bo3moxHoCTh BbIBOgA B popmaTax 3D
Studio, criocoOHOCTH CO3aBaTh TPEXMEPHBIE MOJEIH C UCIIONB30Ba-
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HUEM JIByMEPHBIX MapaMETPUUYECKUX 3JIEMEHTOB M3 MPOrpaMMbl
AutoCAD, aBromatnyeckoe OOHOBIIEHHE YepTeKed W BHIIOB, HAIHU-
yre OecrIaTHbIX 00pa30BaTENbHBIX JHLIEH3UH M MHOXecTBa 00y-
yaromux ponukoB. Autodesk Inventor Studio mommepxuBaer co3na-
HUE TOHMPOBAHHBIX M300parkeHHH (Qororpaduyeckoro kauecrsa,
npekpacHol Buzyanuzauuu. [Iporpamma Moxker GyHKUHOHUPOBATDH
Ha mmiatpopmax Windows u Macintosh. MuTEepdeiic NMOHATHBIN
U MPOCTOM.

AutoCAD — 310 mpoaykT aist pazpaborku 2D-moneneit, xopo-
o cnpasisierca ¥ ¢ 3D-monensmu. Haubonee momynsipeH y ctpou-
TeNnel M apXuTeKTopoB. IIpoekTHpoBaHME MPOHUCXOAUT HA OCHOBE
reOMETPUYECKUX 351eMeHTOB. OCHOBHOE JOCTOMHCTBO — CO3JaHHE
MOLIHBIX pacyeTHO-rpaduueckux nakeroB. Paboraer Ha matdopme
Windows. UnTepdeiic mporpaMmmbl COCTOUT U3 BKJIaJOK HHCTPYMEH-
TOB, PpAaCIHOJIOXKEHHbIX Ha JieHTe. COOTBETCTBYIOLIME OINEpaLiH
CTPYNIMPOBaHBI Ha naHessix. K HemocTatkaM MOXKHO OTHECTH 3aIly-
TAHHYIO CTPYKTYpPY, B KOTOPOH HENPOCTO Pazo0paThCs CaMOCTOS-
TenbHO. CaMOyYuTeNnH 3a4acTyl0 HallMCaHbl TSDKENIBIM VIS BOCIIPH-
ATUS SI3BIKOM M IIE€perpyxeHsl Teopued. CTOUT OTMETUTh U CIIOXK-
HOCTb NPUBSA3KA MHGPOpPMaUuM M3 0a3bl JAHHBIX K TpaduuecKum
o0bekTaM, cnadyto cucremy crannapros ECK/I.

Bce nmporpammel mocToiiHBl BHUMaHus. EcTh cMbicn momnpo0o-
BaTh JEMOBEPCHUH HPOLYKTOB, CO3JaTh B HUX MOJENIb OJHOM M TOH
Ke JleTal, COOpPKH, IMPOAaHAIM3UPOBATh TPYJOEMKOCThH OIlepalui,
y4ecTb TpeOOBaHUs, MPEABIBIIEMbIEC 3aKa34MKOM. [ paMOTHOE BbI-
MOJIHEHUE YepTeKell B mporpamMmax HeoOXOAMMO JII0OOMY cIienua-
JIMCTY, 3aHUMAOLIMMCS IpoekTupoBanueM. Crienyer 3aMeTUTh, 4To
nponykTsl KoMmnaHun Autodesk — cranmapt s npodeccroHanioB
Bcero Mupa. BeiOpaB mporpamMMy, Ba)KHO YCTaHOBUTH JIMLIGH3UOHHOE
MPUIIOKEHHE, UMEIOIIee TEXHUUECKYIO MOANEPKKY OT pa3padoTyu-
KOB C BO3MO)XHOCTbIO OOHOBJICHHS.

Crnucok JiMTepaTypbl

1.  Tumamesa, E. H. Hcnionp3oBaHie KOMITBIOTEPHBIX TEXHOJIOTHHA MPU U3yICHUH
rpaduueckux maucummind / E. H. Tumamesa // Beiciiee oOpa3oBaHue cero-
. —2014. — Ne 4. — C. 73-74.
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INPUMEHEHUE NTHHOBAIIMOHHbLIX METOJ0OB
OBYYEHMU ITPU U3YYEHUU JUCHUITJIINHBI
«MHXEHEPHAS I'PA®UKA»

7K.B. PoiMkeBHUY, CT. IpENogaBaTeb,
II.C. ®yanyeB, CTyAEHT

benopyccko-Poccuiickuti ynusepcumem,
2. Mozunes, Pecnyonuxa benapyco

KnroueBble cioBa: KOMIBIOTEPHBIE MPOrPaMMBbl, MYIbTUMEANA, TEIEKOMMY-
HUKAI[MOHHAs Cpefia, Ipe3eHTaIuu

Annorauus. B gaHHO# cTathe paccMaTpuBaeTcsi MPUMEHEHHE WHHOBAIHOH-
HBIX METO/IOB 00yUeHHs TpH u3ydeHun kypca «mkeHepHas rpaduxay.

B Hacrosiee Bpems Mbl Bce OOJIbILIE CTAIKMBAEMCsI ¢ HEO0XO-
IUMOCTBIO TIPUMEHEHHSI MYJIBbTUMEIUMHBIX CPEICTB U KOMIIBIOTEP-
HBIX [pPOrpaMM Ui MOATOTOBKM K TNPaKTHYECKUM, JEKLHOHHBIM
W CAMOCTOSITENIBHBIM 3aHITUSAM CTYAEHTOB, M3Yy4aloUMX Kypc «MH-
xeHepHas rpaduka» [1]. 910 00ycIOBIEHO TEM, YTO COKpAILAeTcs
CpOK 00ydeHus1, a KoNMn4ecTBo nHpopmauuu pacrer. OT npenonasa-
Tenel Tpedyercs yMeHHe MCIOIb30BaTh MHHOBALIMOHHBIE METOIbI
npu pa3paboTKe Marepuaia, paccMaTpUBAEMOr0 Ha 3aHATHSX, UL
JOCTHXKEHUS 0oJiee 3HAUMMBIX PE3yIbTaTOB O0Y4EHHUSL.

B mporecce moAroTOBKY K 3aHATUSAM Hallle BCETO MCIOJIB3YIOT-
c1 Takue nmporpammbl, kKak  AutoCAD, KOMIIAC-3D,
SOLIDWORK. Onu no3BonsoT pa3paboraTb OCHOBHbIE Ipaduye-
CKHe HM300pakeHUusi, HeOOXOAUMBIE Ul KOHKPETHOW TEMBL. 3aTeM
MBI ¢ IoMouIpio nporpammel Microsoft PowerPoint cosmaercs mpe-
3eHTalus, BKIIOYaOLas TIpaduyecKyto, 3BYKOBYIO, TEKCTOBYIO
1 BUeOMH(pOpMALMIO. B MHTEPaKTUBHBIX KJaccax YCIEIIHO IpUMe-
HstoTCsl yeTporictBa MultiBoard Prestigio, npemocraBistomne 00y-
YaIOLIYI0 Cpedy Ha OCHOBE COBPEMEHHBIX TexHonorui. Vcmnons3oBa-
Hue MultiBoard Prestigio nemaer mpomecc o0ydenust 6onee 3ddex-
TuBHBIM. [laHens nMeer moiHbI HAOOP MHCTPYMEHTOB U Pa3HOOO-
pa3HbIX MA0JIOHOB, PACIIO3HAET PYKOIIUCHBIN TEKCT U MO3BOJISIET €r0

192



pEelaKTHPOBaTh, MCIIONB30BATh AHMMALMH, TPAHCIMPOBATH IMPE3EH-
TalUu U MHOroe npyroe. B mpesenTaunu B 11000 MOMEHT MOKHO
BEPHYTHCS K HpEAbIAYLIEMY Claiay, 3a(uKCHpOBAaTh BHUMAaHHE
YUEHHKOB Ha KOHKPETHOM OOBEKTE.

W3BecTHO, 4TO CYyIIECTBYIOT HECKOJIBKO BHUIOB MaMATH. B mpo-
Lecce U3y4eHus MaTepuaia Hanbosiee BakHa oOpasHas namstb. OHa
Mo3BOJIsIET 3a()UKCUPOBATH 00pa3bl C MOMOIIBIO Pa3IMYHBIX CEHCOp-
HBIX CHUCTEM U NPOAEMOHCTPUPOBATh MX B (hOpMe MpEenCTaBICHUH.
OO6pa3Has namsTh BKIIIOYAET B ce0sl 3pUTENbHYIO U ClyXoByro. Mc-
MOJIB3YS TOJIBKO CIIYXOBYIO MaMsTh, CTYAE€HT MOXET BOCHPOM3BECTH
10-15 % conepxxanust nuapopmauun. [Ipu camocrosTensHOM H3y4e-
HUU MaTepuaja, MIPUMEHEHUH TOJBKO 3PUTEIBHOM HaMsTH pe3ylb-
TaT OyzmeT 4yTh Jyduie. Mcnonb3oBaHME HA JIEKLIUSIX MHHOBALMOH-
HBIX METOZOB IT03BOJISIET 3a[€HCTBOBATh BCE MEPEUMCICHHBIC BBIIIE
BUJBI TIAMSITH, a 3TO, B CBOIO Oouepenb, oOecreynBaeT Hauboee Bbl-
COKHME Pe3yNbTaThl 00y4eHHs, TOCKOJIBbKY MOSBIISIETCS] BO3MOXKHOCTD
NpuBJeYb CTYJEHTOB K aKTUBHOH paboTe BO BpEMs 3aHATHS, HAy-
YUTh MX BECTH AWAJIOr C MPENoAaBaTesieM, a He MPOCTO «OTCHXKH-
BaTh» OTBEIEHHOE BPEMSI.

Ha ocHOBaHMHM BBILIEU3IOKEHHOTO CTYyAEHTaM ObLIO MpPEIJIo-
KEHO caMHM paspaboraTh o0ydarolne BUACOPOIUKU co3manus 3D-
Mozeniel U IOCTPOeHUsI COOPOK B rpaMuecKUX MporpamMmax.

UeM MOTHBHpPOBaHO JaHHOE penieHre? Y mpenomaBatels CBOE
BUJICHUE M3JIOXKEHUSI MaTepuasa, i He BCErAa OHO aKTyalbHO B TOH
WIM UHOW cuTyauuu. 1Ipy npoBeneHUN 3aHATHIH MBI PYKOBOACTBY-
eMcs IUIaHaMH U TeMaTUKOW padovMx Mporpamm, 4acTo HMpPErnogHO-
cUM MaTepuaj 0ojiee KOHCEpBaTUBHO, HE BCETAA YUUTHIBAast HHTEpPE-
Cbl U TOTpeOHOCTH cTyAeHTOB. [locnennue, B CBOIO ouepenp, ropas-
10 ObIcTpee HaXOIAT IyTH PELIeHUs AJIsl BBITOJHEHUS TOW UM MHOU
3aJau, XOPOIIO OPHUEHTUPYIOTCS B MPOIPAMMHBIX MPOLYKTAX CHC-
TE€M aBTOMAaTH3UPOBAHHOI'O MPOEKTHPOBAHHUS M MOTYT IOIEIUTHCS
CBOMMM 3HaHHMSIMU C OKPY)KaloLMMHU. [ 4acTo ecTh yeMy y HUX HO-
yuuThCs !
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Co3paHHbIe CTyA€HTaMU OOyyaroIye Mpe3eHTalul 1 BUACOPO-
JIMKU TIPOCTHI M MOHATHBI, HE COAEpKaT JIMIIHEH uHpopmauuu, mo-
3BOJIAIOT HaM, IPENoJaBaTeNsiM, YBHICTh H3JIOKEHHE Marepuana
C mo3uIMM 00yYaromerocs, NpoaHaJIU3UPOBaTh U CHEIaTh BBIBOIbI,
9TOOB! JajbHENIIee NPOBEACHUE 3aHATUI OblJI0 O0Jiee HHTEPECHBIM
U JOCTYNIHBIM. Y CTYAEHTOB MOSBIISIETCS BO3MOXHOCTBH IMPOJEMOH-
CTPUPOBATh U NMPUMEHHUTH CBOM KOHCTPYKTOPCKHE M TBOPUYECKHE Ha-
BbIKM. JlaHHBIE MaTepuaibl aKTHBHO HCIOJB3YIOTCA Ha 3aHATHIX
1 UMEIOT OOJIBbIIYIO MOMYJISIPHOCTh KaK CpeAu IpenojaBartelieil, Tak
U cpeau ydammxcs. B Hacrosiiee BpeMs CTyAeHTHI paOoTaroT Hax
CO3JIaHWEM BHUJIEOPOJIMKA, CBS3aHHOTO C pa3paboTkoil 2D-yepTexei,
3D-moneneit neraneil n najdpHERIIEro mpoiecca COOPKU U pa30opKu
JBYXKOJIECHOI'O CaMOKaTa, ¢ HCIOJb30BAaHUEM TIpauuecKod mpo-
rpamMMbl KOMITAC-3D.

JlanbHeHIIni aHanu3 U COBMECTHOE KOJIJIEKTHUBHOE 00CYKICHUE
MOJTY4E€HHOH WH(OPMALMK TO3BOJUT OLCHUTH AOCTYIHOCTH U yC-
BOGHUE MaTepuaia, CIenaTh ONpele/eHHbIE BBIBOABI O KayeCTBE
MOATrOTOBKH CTYJCHTOB.

Takum oOpa3om, MpUMEHEHUE NMPU YTEHUH JIEKIUH U Ha Mpak-
TUYECKUX 3aHATUSX WHHOBALMOHHBIX METOAOB IAa€T BO3MOXHOCTH
KayeCTBEHHO HM3MEHUTh MOAX0J K 00pa3oBaTeNbHOMY IPOLECCY
1 TIOATOTOBUTH IPaMOTHBIX CIIELIHAIMCTOB.

Crnucok JiMTepaTypsbl

1.  IleryxoBa, A. B. Teopust u mpakTuka pa3paboTKu MyJIbTHMEIHAPECYPCOB MO
rpadudeckum aucuuruimHam / A. B. Ileryxosa, O. b. Bon6ar, T. B. Anapro-
mHa. — HoBocubupcek : U3a-so CI'YIICa, 2018. — 76 c.
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NH/KXEHEPHASA NTHO®OI'PAPUKA
B JUCTAHIIMOHHOM OBPA30OBAHUU

1O.B. Cemaruna, kaHJ. TEXH. HayK, AOLCHT,
M.A. EropoBa, kau[. nefl. HayK, IOLIEHT

Openbypeckuil 20cy0apcmeenHblil yHugepcumenm,
Poccuiickuil 2ocyoapcmeennbiii yHugepcumem Hepmu u 2asa
(Hayuonanouwlil ucciedosamenbCKuli yHugepcument)

um. UM. I'yoxuna (¢punuan 6 2. Openbypee),

2. Openbype, Poccutickas @edepayus

KiroueBble coBa: MOIESPHH3ALHs, METOANKA, OOyIeHHE, YePTeK, HHKEHEpP-
Has rpaduka, HHKeHepHas uaporpapuxa

Amnnoranus. B crathe paccMmaTpuBaroTcs MpoOieMbl MOATOTOBKH HHXKEHEP-
HBIX KaJIpOB INPUMEHHUTEIBHO K M3YYCHHIO TE€OMETPO-TpaUuecKuX AUCLMILIMH
B YCIIOBHSIX MEPEX0/ia K UCTAaHIMOHHOM CHCTeMe 00ydeHusI.

[IpumeHeHne B TMPOM3BOICTBE CHCTEM aBTOMATH3HPOBAHHOTO
MPOEKTUPOBaHUs TpeOyeT Oojee TiryOoKoro 3HaHus reomerpuu. [1o-
ClIeZIHEee e JOJDKHO 0a3MpoBaThCSA HA CUCTEMHOM Ioaxone. TepMuH
«CUCTEMHBII TIOJXO/» YacTO YHOTPeOssieTcss B OTHOIIEHUH (PpopMu-
pOBaHMsI Tpoliecca 00yIeHus, HO KaKIbIi TOHUMAET €T0 MO-CBOEMY.
Cnenyer OTMETUTb, YTO CUCTEMHBIN MOJXOM — 3TO HANPAaBIECHUE Me-
TONIOJIOTUM HAYYHOTO TIO3HAHHS, B OCHOBE KOTOPOTO JIGKHT pac-
CMOTpeHUEe 00BEKTa KaK CHCTEMBI: IIEJIOCTHOIO KOMIUIEKCa B3anMO-
CBSI3aHHBIX DJIEMEHTOB COBOKYITHOCTH WIIM B3aWMOJIEHCTBYIOIINX
00BEKTOB COBOKYITHOCTH, CYyIITHOCTEH M OTHOIIEHWH. DTO HE CTOIb-
KO METOJ| PELICHHUS, CKOJIBKO METO]] MOCTAHOBKY 3a7a4. JTO KayecT-
BEHHO OoJiee BBICOKMH, HEKEIH IMPOCTO MPEeIMETHBINH, CIoco0 To-
3HaHus [1].

CucremHbIi TOX0 O0a3UPyeETCs HA IETOCTHOCTH, HEPapXUIHO-
CTH, CTPYKTYPH3aI[H, MHOKECTBEHHOCTH U CHCTEMHOCTH.

Bo3MokHbIE BapuaHTBl CHCTEMHOTO IOAXO0Ja K OpraHU3alluu
o0yuenusi TpadUIecKUM AUCHUTIIMHAM TIPECTABICHBI B ITyOIUKa-
uusix [2, 3]. K coxanenuto, Bpems, OTBEIEHHOE Ha IMpPENOJaBaHUe
Y U3y4eHHe TreoMeTpo-rpaduyecKuX AUCHUIUINH, yMEHBIIAaeTcs,
a 3HAYMMOCTh UX PAaCTeT.
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[Manpemus COVID-19 crana cBoero posia UCHOBITAHUEM, NOTPE-
OOBaBILIMM CPOYHOrO IEPEXoAa OT TPaAWLUOHHBIX (GopM 0OydeHus
K IPUMEHEHUIO [IUCTAaHLUMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
Bosznukiia HOoBast mpoGyieMa — MPUBECTH IIPOLecC 00yUYEeHHUs! B CHC-
TEeMHOE pycio. 3ajiaya CI0KHAas IPH YCIIOBUU OTCYTCTBHUSI Y MHOTHX
npenojaBareliel 1 CTYAEHTOB KauyecTBEHHOro AocTyna K cetu WH-
TEpHET, TEXHUYECKOro 000pYyAOBaHMsI, IPOrPaMMHOIO U METOANYE-
CKOro o0ecredeHusl.

[locne mepBoro ombITa MOAABISIOIIEE OOJNBIIMHCTBO IPAKTH-
KYIOIMX NPENoAaBaTeNiedl CTONKHYJINCh C TeM, YTO JIEKLUHU B yueO-
HOW ayIUTOPHM U JIEKLIUH Iepel KaMepoW — COBEPIIEHHO pa3HbIC
Bely. KamMHeM NpeTKHOBEHMs CTall WIUTIOCTPALMOHHBIM Matepual.
Ecnu B aynuropuu OH, Kak NPaBUJIO, TOJBKO IOSICHAET CKa3aHHOE
JIEKTOPOM, TO IPU AMCTAHLHMOHHOM OOYYEHHH OH BBIXOOHUT Ha Iep-
Boe MecTo. JIEKTOp BBICTYHAeT B JAHHOM ClIy4ae, Kak KOMMEHTATOp
W3JaraeMoro MaTepuaia.

Broepseie ¢ 3tuM cronkHynuck B 70-x rr. XX B. COELUATUCTHI
WH(POPMAIMOHHO-00y4aloIUX NpOrpaMMbl TeleBUAEHHs. bbiio yc-
TaHOBJIEHO, 4TO Tpaduueckas HHPOPMALHS JOJKHA HPENOAHOCUTh-
cst ocoObIM 00pa3oM. TpeOoBaHuUs K HEH YKJIAABIBAIOTCS B TPH ITyHK-
Ta: MEHbLIE IIBeTa, MEHblIe OykB, HHYero juiuHero B kaape. Co
BpPEMEHEM 3TO BOLLIO B MEPEUYEHb NPABUII CO3AAHUS KaueCTBEHHOM
nHborpapuku — rpaduyeckoro crnocoda nogauu wHbopMauu (BU-
3yalu3alyy JaHHBIX WM UIEH, Lelb KOTOPOH 3aKIIouaercs B JOHE-
CEHUU CIJIOKHON MHPOPMALMK 10 ayAUTOPUH OBICTPHIM U ITOHATHBIM
obpazom).

Wndorpaduka npumeHsercs B pa3IMyHbIX cepax AesSITeNbHOCTH
(MapKeTHHT, )KypHAJIMCTHKA, HAyKa) U B KaKAOW W3 HUX BBIIOJIHSET
cBoto ¢pyHKIMI0. ClleyeT OTMETUTh, YTO B 00pazoBaHuy uHporpadu-
Ka B OCHOBHOM HCIOJIb3YETCSl B HEMH)KEHEPHBIX HAIIPABIICHUSX.

AHanu3 IuTepaTypHbIX HCTOYHUKOB U HAKOIUJICHHBIH aBTOpaMH
OIIBIT PabOTHI C 3JIEKTPOHHOM TpaUKOi O3B0 CHOPMYINPOBATD
MpaBUjIa CO3MaHNS MHKEHEpHON HHQOrpaduKy.

Ocobennocts MHGOrpaQuKA COCTOMT B TOM, YTO CJIOXKHBIE BO-
MPOCHI TOJKHBI CTaTh MTOHATHBI IPAKTHUYECKN Kaxaomy. Hamnuue us-
TUITHeH nHpOopMau (MHOTO TEKCTa WIIA MHOTO TPa(yKN) IPUBOTUT
K TOMY, 9TO KaJip CTAHOBHUTCSI IEPErPyKEHHBIM 1 HEIIOHS THBIM.
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B cuny Toro, 4uro Bce perucrpupyromnle ycTpoiictBa odydae-
MBIX pabOTarOT B PacTPOBOM pPeXuMeE, TpaduiecKkyro HH(POpMAIUIo
CIIeyeT TPENCTABIATh B IOJYTOHOBOM pPEXKHUME. DTO MO3BOJSET
B JANbHEIIIEM MacmTabupoBaTh M300pakeHHe 0e3 3HAYNTeNbHOU
rmoTepu KadecTra (Ipu n3MeHeHnn Ha He 6oiee = 30 %).

[Ipororun m300pakeHns: Ha dKpaHe (B JajbHEHIeM — Kaup) He
noimkeH ObITh OombiiM (B mipenenax 5000x8000 mukceneit). Yem kom-
MaKTHEH N300payKeHue, TeM JIerde ero 3arpy3uTh U IPOCMOTPET.

B kanpe He momKHO OBITHP HHYEro JIMITHETO (PaMOK, BHHBETOK
u ip.). JIroOble He oTHOCAIIMECS K M31araeMoi MBICIA OOBEKTHI OT-
BIIeKalOT BHHMaHWe. DOH MOHKEH OTCYTCTBOBATh WIIM OBITh HEW-
TpaJIbHBIM, 00ECTIEYBAIOIINM TPeOyeMyI0 KOHTPACTHOCTb.

Hanwuue tekcra B Kajpe AOMycKaeTcs TOIBKO MPHU KpaiitHel He-
obxomumoctd. 11oCcTOSHHO HYKHO TIOMHUTH, YTO TEKCT MOXKET OBIThH
WCIOIB30BaH KaK JOMOIHHUTENBHBIN 3JIEMEHT IS TOT'0, YTOOBI IMpo-
SICHUTh OTJIelIbHbIe MOMEHTbl. OCHOBHYIO CMBICIIOBYIO HArpy3Ky
JOJDKHA HECTH rpaduka.

[Ipu Hanmuumm TekcTa B Kajpe clemayer MOMHHUTh, YTO oOydae-
MBIMH YWTaeTcsi He OoJjiee ero 4eTBepTH, BCE OCTAIBHOE BOCIPUHHU-
MAaloT BU3YaIIbHO.

Ocoboe BHHMaHWE HYXHO yJenars mpudrtam. Hecmorps Ha
tpedoBanust 'OCToB, mpu AEMOHCTpALMU YEpTEXKEH, CIenyeT IOM-
HUTb, YTO HE Bce MPHU(PTHI Ha DJKPaHE XOPOIIO «UUTAIOTCS.
K nambomnee ymoOHBIM 3KpaHHBIM IIpudTaM oTHOCAT Arial, Verdana
n Tahoma. B xaape »xemaTenbHO HCIOIB30BaTh HE Oonee IBYX
mpru(TOB WIH ABYX pa3MepOB OJHOTO M3 PEKOMEHJIOBAHHBIX MIpH)-
toB. [Ipu mmmoctpanuu geprexeld MPUGTH HEOOXOIUMO BHIOUPATH
Ha Kerib OOIbIIIe TOTO, YeM B UCXOAHHKE (Ha TBEPAOM HOCHUTEIE).

[Ipu popmupoBannn nHpOrpaguKu cieqyeT OrpaHHIUBAThH Ce-
0sI B MCITONTb30BaHUH IIBETA, YaIlle BCErO JOCTATOYHO TPEX IIBETOB.

He HyXHO Harpyxatp ciaiiji OONBIIUM KOJIUYECTBOM TEKCTa
u rpaduku. Kaap JoIKeH «IbIIIaTh.

Crnemyer OMHHUTH O TOM, YTO IIPH BHIBOJIE H300paKEHUS HA DK-
paH «TONMIMHA JIMHUN ITPUXOBBIX OPUTHHAIOB M3MEHSETCS, 0CO-
OCHHO TIpW MacIITa0MpPOBaHWW. JIMHUH yTONIIAIOTCS, MPUYEM TOH-
kue B Oombiieir mepe. Ilo 3Tol mpuyMHE TOHKHE JUMHUHM JOJDKHBI
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OBbITH HE MEHEe YeM B YeThIpe pasa TOHbLIE TONCTHIX. [llupuna ToH-
KHX JIMHUH B IPOTOTHUIIE HE IOJKHA OBITH MEHEe ABYX MUKCETEH.

Oco060 HYXHO CKa3aTh O LITPHUXOBKE MAaTEPUAJIOB B pa3pe3ax.
YacroTa IITPUXOBKH € y4ETOM HM3MEHEHHs pa3MepoB M300pa>keHHus
nomkHa ObITh He MeHee 0.15" (4—5 Mm).

[Ipu HeoOXomMMoOCTH Iepexona OT oOLIero mijiaHa K gparmeH-
TaM CIeqyeT JelaTh NMPOMEKYTOYHbIE KaIpbl MEXAY HadalbHBIM
1 KOHEYHBIM HU300pakeHHEM.

KenarenpHO HanuyKMe CIEUUATBLHOIO MPOrPaMMHOIO obecre-
yeHus. KadectBo nzobpaxenus B ¢popmare pdf Beimie, yem B ¢aiimax
npeseHTanuii PowerPoint ¢ pacmmpenuem ppt.

B 3axutoueHne Xxouercst OTMETUTh, YTO TPaMOTHAsI HH>KEHEpHas
nHporpapuka CBUAETEIbCTBYET O BHICOKOW T'€OMETpO-rpaduuecKoit
KkBaNMpuKauuy ucnosHuTenst. OCHOBHBIM €€ NPUHIMIIOM, [0 MHe-
HUIO aBTOPOB, AOJDKHO OBITH OTCYTCTBHUE JIMIIHUX LIBETOB, MIPHU(TOB
W JIMIIHEH WHPOPMALHH.
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COBPEMEHHBIE OBPA30OBATEJIBHBIE
TEXHOJIOTHHA B OBYYEHUU ' PAOUYECKUM
JUCIHUITIJIMHAM

B.B. CeMeHTOBCKAas1, IpEIoAaBaTelb

Bumebckuii punuan benopycckoil eocyoapcmeeHHOl
akaoemuu cesi3u,
2. Bumebck, Pecnyonuxa benapyce

KiroueBbie cioBa: oOsauHble TEXHOJOTHU, YIeOHBIH IMPOLECcC, MOTHBAIIWS,
rpaduueckre AUCUMIUIMHBI, AWCTAHIMOHHOE OOy4deHHe, HIHKeHepHas rpaduka,
y4aluecs, TBOPUECKOE pa3BUTHE

AnHorauus. CoBpeMEHHOW TeHACHLMEH pa3BUTHS OOpAa30BaHUs CTAJIO BHE-
JpeHre B 00pa30BaTeNbHBIH MPOIECC HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTHH, MO-
CTOSIHHOrO gocTymna kK cetd MurepHer. Cpean ydamuxcsl U MpenojaBaTenei mosB-
nsieTcst OONMBLION MHTEpec K OOJaYHBIM TEXHOJOTHSAM, OTKPBIBAIOIMM JIOTOJIHH-
TeJbHbIE BO3MOKHOCTH AJIs IPOBEICHHUS 3aHATHUH.

Wndopmatuzaums o0pa3oBaHus 3aHUMAET IPUOPUTETHOE MECTO
B IIpoLIeCCE Pa3BUTHUS OOLIECTBA U NPUBOAMUT K TpaHCHOPMALIUK CO-
nepxanusi, GopMm u meronos oOyuenus. Haubomnee nepcrnekTuBHBIM
HaIpaBJIEHUEM IPEICTABIISETCS UCIONb30BaHUE 00JJaYHbIX TEXHOJIO-
I'Mid, KOTOpble HaXOAST IIUPOKOE IPUMEHEHUE B PA3IUUHBIX cepax
JeATeIbHOCTH.

Ilox obnauneiMu TexnonorusiMu A.O. Bapdonomeesa, A.B. Ko-
psikoBckuil, B.IIl. PoMaHOB MOHMMAIOT IPEAOCTABIEHUE MOJIB30BATE-
JI0 KOMIBIOTEPHBIX PECYPCOB M MOIIHOCTEH B BHIE HHTEPHET-
CEPBUCOB U MpUIOKeHUH [1].

MHorue yueOHble 3aBEIeHHs UCTIONb3YIOT AaHHbIE TEXHOJIOIHH
IUIs. OpraHM3alui JUCTaHUMOHHOro oOy4yeHus. [Ipumepom ux BHe-
JpeHust B mpouecc o0y4eHHUs rpaduyecKUM AWUCLUILIMHAM MOXKET
OBITh MCIOJNB30BaHUE MEPCOHATILHOIO KOMIIBIOTEpa MM cMapTdoHa
Kak cpeacTBa gocTyna K cetu MHTepHer mis nonydeHus nHpopma-
IIMOHHOTO ydeOHoro marepuaina (pororpadun, ayauo- u sugeodaii-
JIBL ¥ JIp.), OOMEHa JOKYMEHTaMH, OpraHu3ali BUACOKOH(EPEHLINH.
VYyamuiicss MoXeT oOWaThCsl € MpernojaBaTelieM OHJIalH, UMETh
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JOCTYH K 00pa3oBaTeIbHBIM PECYpcaM, BBIMOIHATH 3a4aHUsl, IIPOBO-
IUTh CAMOKOHTPOJIBb B J1000€ YI0OHOE AJIsl HErO BpeMs.

Ha yueGno#t mucummmae «UHxkenepHas rpaduka» B Buteo-
ckoM ¢wmane benopycckoil rocyJapCTBEHHOH axaleMHH CBS3U
MpeAsIaraercs UCrojab30BaHuE:

— obnauHoi miardopmsl Zoom AJs BUACOCBS3H MperoiaBaTe-
TS C yJaluMHuCs;

— 3JIEKTPOHHOI0 y4eOHO-METOIMYECKOro KOMIUIEKCa C Mare-
puanamu Ha miatdgopme Moodle;

— 3D-moneneli ¢ BOSMOXXKHOCTBIO IPOCMOTpa U cedeHus: Ghop-
MBI B ipritoxkeHnn Autodesk Viewer;

— Bo3MokHocTelr (Google ans mpoBeneHHE AWCTAHIMOHHON
OJIMMITHA/IBI;

— mnporpamMMm 3D-MozenupoBaHusl ¢ AalbHEHLIEH MEeYaThbi0 Ha
3D-npuHTepe.

B cBsi3u ¢ mepexoqoM CTYIOEHTOB, MOIy4YaIOMIKUX OOpa3oBaHHE
3a04YHO, Ha yJaJleHHOEe 00ydeHHe TeOPeTUIECKUN MaTepHrall Mperno-
HOCHUTCSI C UCIIONIb30BaHWEM oOnadHoi ratdopmbel Zoom. [laHHBIN
CEepBUC MpeJHa3HaueH Ui IPOBENCHUS BUIACOKOH(EpEeHUUH U yIo-
OeH a1l yAaJeHHOro oOy4yeHHs ydammxcsl. Zoom MOKa3blBaeT U30-
OpaskeHHe KaMepbl WM 3KpaHa, JITKO HEepPeKIiodasch MEeXIy HpH-
noxeHusiMu. JlabopaTopHble pabOTHl BBIMOJIHSIOTCS B HPOrpaMMme
AutoCAD. Ilpenonasartens B Zoom MOKa3bIBAET BHIIIOJIHEHHE PadoT,
OTBEYAET Ha BOIPOCH! y4ammxcsa. EcTb BO3MOXXHOCTh BECTH 3aIllCh
ypoka. Kpome Toro, mpucyrcTByeTr 4aT, B KOTOPOM MOXHO IHUCATh
coo01eHusl, nepeaaBath (aiapl BCeM WM OIHOMY M3 YYaCTHHKOB.
Panee OecnnaTtHast yuyerHas 3aluCh MO3BOJISUIA TPOBOOUTH BHIIEO-
KOH(epeHIUIO IUTENbHOCTHI0 40 MUHYT, HO B CBSI3H C SIUAEMHEH
W yBEIMYEHUEM KOJIMYECTBA JIIOJEH, KOTOphle paboTaloT yAaJIeHHO,
Zoom CHSUI 3TO OrpaHUYeHue ¢ OECIIaTHBIX JIMLCH3UH.

ONeKTPOHHBIN yueOHO-METOIUYECKOr0 KOMIIJIEKC, CO3JaHHbIN
B Moodle, conepxut TeopeTndecKuil MaTepuai, METOANYECKUE yKa-
3aHHUS K BBIIIOJIHEHUIO Ja00OpaToOpHBIX padOT, aHUMALMOHHBIE POJIH-
KM U BUIICOYPOKH. J{JIs1 IpOBEPKM 3HAHUH MOCIIE U3YyUEHHS Pa3/eioB
MPEAsIaraeTcsi TECTUPOBAHUE.
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Hcnonp3oBaHne TpexMepHBIX MOJENel I03BONIIET IOCTUYh
HaWTy4Iled HaTJISAHOCTH Ha 3aHATHSIX NMPH 00BSICHEHWH HOBOT'O Ma-
Teprasa, BBITIOJHEHUH Ja0opaTopHbIX pador. C MOMOIIBI0 MPHIIO-
xenns Autodesk Viewer mMoxxHO mpocMmarpuBath 3D-momenw, ne-
JIaTh CeUeHHs Ha HUX (CM. pHCYHOK). Hampumep, mpu oObsICHEHUU
tembl «l[IpocThie pazpe3sl» yaoOHO 0TOOpaXKaTh OHIIANH MOJEINb Jie-
TaJy MepeaBuras MIOCKOCTh CEYEHUSI.

= G n e & &

# ] a = 3 & w

Ceuenne mozienu B mporpamme Autodesk Viewer

OcoOplli WHTEpEC Yy YyYalIMXCS BBI3BIBAET JIWUCTAHIIMOHHAS
oMMMIINana, Kotopas co3gaHa cpeacrBamu Google. Muadopmanms,
coOpaHHas MPU PErUCTPAINH, TIO3BOJISIET OTPAHUYUTH JOCTYIT K Ma-
Tepuanam onumnuanbl. [lpencrasiennbie 3aganus TpeOyOT UCIIONb-
30BaHUsl KOMOWHUPOBAHHBIX MPHUEMOB IUIS BOCHPOM3BENCHUS, TIpe-
00pa3oBaHUs, MOJENUPOBAHUS, OPUEHTUPOBAHUS, aHAIN3a U CpPaB-
HeHUs (GOPMBI IETaIIH.

3ameueno, uyro 3D-MonenupoBaHHE pa3BUBAeT HWHTEPEC yda-
mUXCs K rpauuecKuM JUCIUTLIHAM M CITIOCOOCTBYET TOBBIIICHUIO
s exTuBHOCTH TpaduuecKol MOATOTOBKH YYAIUXCS TEXHUYECKHIX
cnenuanbHOCcTe. Ha 3aHATHMAX To yueOHOW mucruruimHe «MHxe-
HepHas TpaduKkay CTyIEHTHI IEPBOHAYAIBHO CO3/IAIOT BUPTYaJIbHYIO
peanucTUYHyI0 Mozens B nporpaMMme AutoCAD, BBEINONHSIOT aBTO-
MaTHYeCKOe MOCTPOCHUE UYEPTEKEN, a 3aTeM BHIBOIAT €€ Ha IedaTh
Ha 3D-mpunTepe. OTO AaeT ydammmMcs HauOosee IOJHO TpeicTa-
BHTH JIETANTh U BBISIBUTH €€ T€OMETPUUYECKYIO (popmy.

Takum 00pazom, cOBpeMeHHbIE 00pa30BaTENbHBIE TEXHOIOTHU
MpEUIaraloT albTePHATHBY TPAJUIMOHHBIM (OpMaM OpTaHU3ANUU
y4e0HOT0 MPOoIecca, OTKPHIBAIOT HOBBIE BO3SMOXXHOCTH H TIEPCIIEKTH-
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Bbl B 00OyueHMH. BHenmpeHue o0nayHBIX TEXHOJIOTMM B 00pa3oBa-
TENBHBINA MPOLIECC MO3BOJISET AJaNTUPOBATh €r0 K COBPEMEHHBIM YC-
JIOBUSIM, PacIIUpUThL ero paMmku. Kpome Toro, oueBmaHa BbICOKas
3¢ (}EeKTUBHOCTE U 1IEI1ecO00pPa3HOCTh PUMEHEHHsI TeXHOIoruil 3D-
MOJETHPOBAHHUS.
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AHAJIN3 AEATEJBHOCTHU ITPU JUCTAHIIMOHHOM
OBYYEHUMH B TEXHUYECKOM BY3E
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KiroueBbie ci0Ba: QUCTaHIMOHHOE OOyYEHHE, YCHEUIHOCTh OOY4YCHUs, HH-
(opMaIMOHHBIE TEXHOJIOTHH 00Y4EeHHS

Amnzoranus. B craThe mpejcraBieHa IMONBITKA aHANKM3a YUeOHOH JeATeIbHO-
CTU CTYAEHTOB INEPBOTO U BTOPOrO KYPCOB TEXHMYECKOTrO By3a MO rpad)HuecKuM
JMCLUIUIMHAM TIPU Pa3jInyHbIX GopMax opraHu3aliy rmporecca 00y4eHus.

B 2020 r. gucranmmonHoe oOydeHHE CTano OOBEKTHBHOHU pe-
ANBHOCTRIO CHCTEMBI 00pa3oBaHWsA. BecHOW cpeaHWe W BBHICIINE
y4eOHbIEe 3aBEJEHHS TOJHOCTBIO IMepelnniy Ha yIaleHHYI paboTy.
OceHblo — yacTU4HO. B 3TOT nmepuos AeKUUH YUTATUCH B JUCTAHLIU-
OHHOM ¢opMare, MPaKTUKA U JIAOOPATOPHBIE PaOOTHI MPOBOAUIIICH
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04HO. B pesynbrare momyyeH yHHKaJbHBIA ONBIT TpaHc(oOpMalyu
CIIOXHBILEHCA BEKaMU CHCTEMBbl OOYYEHHUS, KOTOPBIH I103BONSET
clieNaTh ONpenelIeHHbIE BHIBOABL. AHANU3 MyOIMKalMi MOKa3al UH-
Tepec MeJaroroB K MmpobjeMe OpraHu3aliy MPoLecca IUCTaHIMOH-
Horo oOyuenus [1,2]. Hamm Taroke ObLI ONMUCAH OIBIT CO3JAHUS
ANIEKTPOHHOW cHCTeMBbl o0y4deHus Tpaduke Ha 06aze Moodle [3].
B nmanpHeiiiueM MHOrMe NeAarord MONBITAINCH MPOAHAIU3UPOBATH
3¢ (eKTUBHOCTh OpraHU3alluy JaHHOI'O IPOLEcCca U €ro pe3yibTa-
TUBHOCTb [4, 5].

Mgl cunTaeM, 4To OCHOBHAs IpodiemMa B o0ecriedeHNH KadecT-
BEHHOTO OOy4YeHMs 3aKII04aeTcs B I'OTOBHOCTH CYOBEKTOB 3TOrO
mporecca K JaHHOH ¢opme ydeOHOH AeATeNbHOCTH. BBIACHMIIOCH,
YTO HE TOTOBBI 6ce YUYAaCTHUKU. JlucTaHIMOHHOE 00yUeHHEe OCHOBAHO
Ha MPUMEHEHUH LUQPPOBBIX TexHoioruid. OOydaromue miatgopmbl
U CepBepbl OKA3alIHMCh HE PAaCCUMTAHBl HAa TaKOE KOJMYECTBO OIHO-
BPEMEHHO BXOJIIMX B JIEKTPOHHYIO O0y4alollyl0 Cpely Y4acTHH-
KOB, TIO3TOMY HE BCErza CIpaBJsUIMCh C IOTOKOM CTYAEHTOB: CHUCTE-
Ma 3aBHcaja M JaBaja cOou. CBsA3b NpU OHJIAHH-3aHATHAX OblLiIa
KpailHe HEyCTOMYUBOM.

[Ipodeccopcko-npenonaBaTensCKuii  coctaB  He  oOnazaer
B [IOJTHOM Mepe KOMIETEHIUSIMUA, HEOOXOAUMBIMHU [UIsl paOOThI C UH-
(OpMaLlMOHHBIMU TEXHOJIOTHSIMH (CO3JIaHME, PEAAKTUPOBAHHE, pa3-
MeIlleHHEe y4eOHBIX U KOHTPOIUPYIOLIMX MaTeprajioB, oOecredeHne
00paTHOW CBsI3U C O0yYaroMMMHUCS). AHAIIU3 JIEKTPOHHOH 00pa3o-
BaTeNbHOM cpenpl kadeaps! rpadgukn CHOMPCKOro rocy1apCTBEHHO-
r0 YHHBEPCUTETA MyTeH COOOLIEHUS [OKa3al, TO MPEJOCTaBIICHHAS
yueOHas nHpopMays pa3HooOpa3Ha o GopMe, HO He Bcerna odec-
MeYMBaeT HEOOXOAUMBIA YPOBEHb BOCHPHUSATHS, YCBOCHUS M aKTya-
JU3alMU CTYAEHTaMu. Tak, HEKOTOpbIe NMpernojaBaTeNy TeopeTHye-
CKYIO 4acTh y4eOHOro Kypca NpeJoCTaBHJIM B BUAE IEYaTHOTO TEK-
cra. [Ipu Takom Buae yueOHOro MaTepraa CTYAEHT JODKEH MOJIHO-
CTBIO IPOUTH JUCLUUIUIMHY CAMOCTOSITEIbHO, YTO KpailHe 3aTpyAHU-
TEJNBHO.

I'oTOBHOCTB CTYNEHTOB K yueOHOH JeATeNbHOCTH B By3€ BCEraa
npeacTaBisieT coOol akTyanbHyto mpoOinemy. ['oToBHOCTH K nes-
TENTPHOCTH B JUCTAHIMOHHOM (opMmare, KOTOPBIA Npenrnonaraer
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JOCTaTOYHYIO CTETIEHb CaMOOPTraHM3alMM M MOTHBALMU, — TaK XKe.
B cBoeii pabote MbI ipoBenr HEOOIBILIONW aHATHU3 YCIEIHOCTH 00Y-
4yeHUs] TrpadMuecKuM IUCUMIUIMHAM, a TaKKe OINpOC CTYIEHTOB
0 maHHOW ¢opme oOydeHus. Mbl NPOBENU AHKETUPOBAHUE CPEIH
CTYZIEHTOB IE€PBOr0 Kypca B KonudecTBe 58 4en., y KOTOPBIX cMe-
HIaHHbBId npouecc obydenus. bonpumucTBo (79 %) cunTaroT Takon
PEOKUM yOOOHBIM, a MpPEANOYTEeHUE OTHAIOT JIEKIUsAM odiaiin
(72 %). B TakoM pexuMe TMOCelleHHe H TPOXOKICHHE JIEKITUU
B CTPOTO OTBEIEHHOE BPEMSI HE KOHTPOJIHUPYETCS MperonaBaTesieM,
MO3TOMY ONPOLICHHBIE BBIACININ TAKHE TOCTOMHCTBA, KAK BO3MOX-
HOCTb paboTaTh C TEOPETHYECKUM MaTepHajIoM B COOCTBEHHOM pe-
xume. K Hemocratkam jekuuii B odiaiiH-GpopMaTe OTHECIH KayecT-
BO JeKIuoHHoro matepuana (57 %). B ciydasx oHIalH-IeKnun
50 % orMeTwaM OTCYTCTBHE OOpaTHOW CBs3M (IIpernojaBaTenb He
ONUpaercs Ha peakuuio ayautopuu), 36 % OTMETHIM HemocTaTou-
HO€ KayeCcTBO MPOBOAMMOIO 3aHATHUS M AOCTYIHOCThH IPEACTaBIIsIe-
Moro marepuana. 66 % umMenu 3aTpyAaHeHHs IpU paboTe ¢ TEOPETH-
YeCKOM 4acThi0 y4eOHBIX KypcoB. He mmes ombiTa OYHBIX JIGKLHH,
74 % ONpPOILIEHHBIX CYUTAIOT, YTO YCBOCHHE IUCLMILIMHBI IPOXOAH-
J0 OBl Jerye mpu TPAAULHOHHOH (OpME JIEKLHOHHOIO 3aHSATHSL.
B oTHOIEHUN opraHu3anuy AWCTAHLIUOHHBIX 3aHATHH 3asBJIEHO MX
HEIOCTaTOYHOE KOJIIMYECTBO, & TAKXKE OTCYTCTBHE CTPYKTYPHI 3aHs-
THS U TUIaHAa KOHCIEKTa. MIHTepeceH pe3ynabTar onpoca o CBOEBpe-
MEHHOMY BBIXOZY/3aKPBITHIO 3K3aMEHALIMOHHOM ceccu. [laHHbIE 1O
TCIHIUTNHAM Kadenpsl rpaduke (3UMHSS CecCUsl — dK3aMeH) pa3o-
LIJTICh C OTBETAaMM OIPOIIEHHBIX. 24 % CTYyIEHTOB HamHMcald, YTO
CEeCCHIO 10 CUX Top He 3akpblin. 1lo nanHeIM Kadeapsl, 3TO He cae-
namu 36 % o0ydJaronuxcs.

IToMuMO aHKETMpPOBaHUS, MBI CPAaBHWIIM PE3yJIbTAThl IMPOXOXK-
JIeHUsl UTOrOBOM AaTTECTallMd IO AMCUUIUIMHAM Kadeapsl 3a Tpu
y4eOHbIX cemecTpa (o4HOe oOyueHwe B miepBoM cemectpe 2019/
2020 yu. r., TMCTaHIIMOHHOE BO BTOpoM cemectpe 2019/2020 yu. T.
1 cMemaHHoe B iepBoM cemectpe 2020-2021 yu. r.). JlaHHBIE ipen-
CTaBJICHbI HA PUCYHKE.
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28 % B QyHoe
° ®[lncTaHuMoHHoe

CmewwanHoe
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AKaeMHIecKHii JONT 10 rpaduIecKuM TUCIUIUTHAM
passbie pOpMbI OpraHu3anUK YueOHOM ASSITeNbHOCTH

Kak BUJIHO U3 AHUarpamMmbl, BHCAPCHUC AUCTAHIHWOHHBIX (I)OpM

OGy‘IeHHH CHU3UJIO YCIICIIHOCTb OCBOCHU AW CLIUITJINHBI.

B pesynbrare u3yueHus HaydHbIX cTaTeld U COOCTBEHHOTO IPO-

BCACHHOI'O UCCJICAOBAaHUA OAHO3HAYHO MOKHO YTBCPXKAATh, YTO HE-
06XO,Z[I/IMO paSpa6aTLIBaTL MCTOAWKHU OpraHru3alvi 3JICKTPOHHBIX
y‘le6HLIX KypCOB, HAIIPAaBJICHHBIX HA AUCTAHIIUOHHOC U3YUCHHUC NUC-
TUILIUHBI. Taxoke BaxkHa MOTHUBALMA: 'y npenonaBaTeneﬁ 9TO OCBOC-
HHUC PA3JIMYHBIX ITPHUEMOB pa60TLI C I/IHq)OpMaI_II/IOHHLIMI/I TEXHOJIO-
rusmu, y 06yqalonmx05{ — OCBOCHUEC KypcCa NUCHUILINH.
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Amnnoranus. [lpu rpaduueckoil MOaroToBke OymyIIUM HHKEHEpaM HeIoCTa-
TOYHO M3YYUTh TEOPETUYCCKHI MaTEPUall 1 OCBOUTH 0a30BbIC HABBIKM CO3JAHHS Yep-
Texel. st IPOYHOro 3aKperuIeHHs] MPAKTHYECKHX HABBIKOB HEOOXOAMMO YICIATh
JIOCTaTOYHOE KOMMYECTBO BPEMEHH [UTs paboThI ¢ ueprexamu U 3D-momesmsmu. Oco-
OEHHO 3TO akTyanbHO npu padore ¢ CAD-nakeTamu U MpyU yAATCHHOM O0Y4eHHUH.

Nzydenne rpaduyecknx IUCHUILIMH HEOOXOIUMO OYIyIM
WHXeHepaM sl paboThl ¢ KOHCTPYKTOPCKOM JOKyMeHTamuei
B Ipoliecce MpodecCHOHANBHON nedarenbHocTH. [lpu sTOM OHHM
JOJDKHBI TIOJIOWTH K pealln3aluy TMOCTPOCHUS ellle He CYIIeCTBYIO-
mero o0beKTa B 3aJJaHHBIX, KOHKPETHBIX YCIOBHUAX, OJKHBI YMETh
YUTATh U CTPOUTH YEPTEXKH Kak Ha Oymare, Tak U B CIICIIUATH3UPO-
BaHHbIX CAD-nakerax [1].
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Kak moka3piBaeT npakTHKa, HABBIKM IIOCTPOEHUS U YTEHUS dep-
TeKell HapaOaThIBAIOTCS IOCTEHNEHHO, KaK B IpoLecce H3ydeHus
rpadMueckux AUCLUIUIMH, TaK U MPH paboTe ¢ KOHCTPYKTOPCKOM
JnoKyMeHTauue. Kpome Toro, oH1 COBEpIIEHCTBYIOTCS IPH BBIIION-
HEHMU 33JaHUH MO APYrUM Y4eOHBIM AMCLUIUIMHAM, TAKXKE CBS3aH-
HBIM C CO3JaHMEM M YTEHHeM udepTexel. Ecnm cTyneHT cocpenoro-
YEeHHO M BHHMATEJIBHO BBINOJHSET y4eOHbIC 3aJaHusi, €Clid B CBO-
0oxHOE BpeMsi OH JAOMOJHUTENBHO paboTaer Haj YepTexaMmu, TO
U U3ydeHue rpaduyecKux AWCLUUIUIMH WAET HaMHOro OblcTpee
W IJIOAOTBOPHEE. DTO O3HAYaeT, YTO KOHKPETHBIH CTYIEHT OYEHb
IUIOTHO U 3¢ (EKTHBHO HCIONB30BAT BPEMsl, OTBECHHOE Ha U3yYe-
HUE, W IO3TOMY HOIYYWI XOpOLIME pe3yibTaThl. Berpewarorcs
U APYTHE€ CTYAEHTHI, KOTOPhIE YacTO OTBIIEKAIOTCS M paboTaloT Hax
yepTekaMu HeBHUMAaTenbHO. COOTBETCTBEHHO, U BPEMEHU OHH 3a-
TpauuBarT Oonbie [2].

Kak BuamM, mMano M3y4uTh TOJBKO TEOPETHUYECKHH MaTepual,
HEIOCTAaTOYHO UMETh IIPEJCTABICHUE O HaUuepTaTEeNbHON reOMETpHH,
WH)XEHEPHOH Trpaduke, MAlIMHOCTPOUTEIBHOM uepyeHuH win 3D-
MozenupoBannu. HyxHo nprnoOpectu u 3aKpenuTh Ha NPaKTUKE Ha-
BBIKM paboThl ¢ uepTexkamu U 3D-mopensiMu. A 11 3TOro HeoOXo-
VMO OIpeeSIeHHOE BpeMsl.

WHorna BeIcKa3bIBaeTcsi MHEHUE, 4TO rpaduyeckasl HOArOTOBKa
3a KyJbMaHoM Oosnee 3¢ QekTruBHa 1o cpaBHEHHIO ¢ padoToii B CAD-
nakerax. Ho mpu 3TOoM He yuuTbIBaercss TOT (akT, 4TO IEPBOHA-
YaJlbHO CTYACHT JOJKEH ocBOMTH MHTep(eiic CAD-nakera, 1 TONb-
KO 3aTeM OH CMOXKET JeNaTh 3afaHus ObIcTpo. TpaanuuoHHO cunTa-
ercsi, 4To Oosee BBICOKAsi CKOPOCTh BBINOIHEHUS 3aaHUi — 3TO J10C-
tonHcTBO CAD-nakeroB. Tak OHO U €CTh, HO TOJNIBKO HE B OTHOILE-
HUU 00y4eHus, a U1t paboThl B TakuXx nakerax. Ha o0ydeHue Hy>XKHO
3aTpaTUTh HEKOTOPOE BPeMsl, YTOOBI MO3T HACTPOWIICS Ha creuuu-
Ky pelIaeMbIX 3aJad, 00pa3oBaJuCh YCTOHUMBbIE HEHPOHHBIE CBA3H,
nH(pOpPMaIUs CUCTEMATU3UPOBAIACH U OTJIOKHIIACH B IOJTOBPEMEH-
HOW mamstu. Takum obOpa3oMm, uTo 3a KyiabmanoMm, 4ro B CAD-
MakeTe HeoOXO0IUMO MPOpadboTaTh ONpeeIEeHHOE KOTMYECTBO YaCOB
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W BBINONHUTH OazoBble 3azaHus. Ho mockonbky B CAD-nakere 3a-
JaHUS BBIIOJHSIOTCA ObICTpee, TO A1 HapabOTKU COOTBETCTBYIO-
LIMX HAaBBIKOB IpuAeTcs Ju00 naBaTh Oojbliee KOJIMYECTBO 3a/a-
HUH, 00 YBEINYMBATH UX CIOXHOCTh. Ha HavanpHbIX 3Tanax o0y-
YeHUsl IOCIeNHEee He BCerja LenecooOpa3Ho, MPEoYTHUTENbHEEe
nepBoe.

B crnoxuBiieiica snu1eMroI0rnueckoil 00CTaHOBKE Mepexo Ha
IMCTaHIMOHHOE 00y4eHUe — BBhIHYKIEeHHas Mepa. [lepex BeicmMu
y4eOHBIMHU 3aBEIECHUSIMU CTOMT 3aJaya COXPAaHUTb KaueCTBO IOATO-
TOBKHM CTYACHTOB IpU OOydeHHH 0e3 MpsIMOro KOHTaKTa CTYIOEeHTa
c nmpenofasareneM. llpu mpoBeneHMM AMCTaHIMOHHOIO OOYdYEHHs
Lenecoo0pa3Ho NCIOIb30BaTh CUCTEMBI IIPOKTOPUHTA HE TOIBKO TS
MEPUOJUYECKOr0 KOHTPOJIS 3HAHMH, HO U CHCTEeMaTHYecKu. Mero-
IUYECKHEe MaTepuaibl Takke He0OXOANMO MEePECMOTPETh U 10pado-
TaTh C yderoM crneuuuku yaajgeHHoro oOyueHus. KonmuectBo
U CIIOXHOCTb MHAMBHUIYAJIbHBIX 3aJaHUI HOMKHBI COOTBETCTBOBATH
JOCTaTOYHO JIMTEIBHOMY BPEMEHH, KOTOpO€ IOJKHBI 3aTPaTUTh
CTYZAEHTBHI Ha UX NpopaboTKy. OTH U Mephl HO3BOJSAT COXPAHUTh Ka-
YECTBO MOATOTOBKH OYAYIIMX CHELUAINCTOB.
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KiroueBble ciioBa: mporpammupyemas MOXyJbHas BeO-muaTdopma, yueOHbIH
npoliece, KOHTPOJIb KayecTBa y4eOHOro Npoliecca, YCeBaeMOCTh CTY/ICHTOB

Annotarmst. Vicxons w3 ueseil M 3amad, KOTOpble HEOOXOOUMO €XKEeTHEBHO
pewath npernojaBaTessiM Kadeapbl HHKEHEPHON M KOMITBIOTEPHO! TpadiKé B pam-
Kax 00pa3oBaTeNbHOro Mporecca, OblIa CIPOSKTHPOBAaHA M pa3paboTaHa mporpam-
MHUpyeMasi MOIyJibHas BeO-ruiaTdopma KOHTPOIIS KadecTBa y4eOHOro mporiecca, mo-
3BOJBSIIOIIAST OTEPATHBHO aHAIM3UPOBATh ero 3P (PEKTHBHOCTh M IaBaTh OLECHKY pe-
3yJBTATOB.

CoBpeMeHHBII MHpP pa3BHBAETCA, IPUYEM C O4YE€Hb OBICTPHIMU
TemnaMu. MIHTepHET 00ecreunBaeT JOCTYI K OONBLUIOMY KOJIUYECTBY
WCTOYHUKOB HMH(OpMAIMK, YTO OTKPBIBACT LIMPOKHUN CIIEKTP BO3-
MOXHOCTEH IjIs1 pa3BUTHS JTMYHOCTH. B TO ke Bpemsi o0menocTyr-
HOCTb 3HAHMH CO37a€T KOHKYpPEHTHYIO cpedy B oOmectBe. UToObI
Ipeycrers B TaKOW cpesie, YenoBeKy HeoOxonuMo obnanath GyHaa-
MEHTAJIbHBIMU 3HAHUSAMH, KOTOpPble OyIyT aKTyaJbHbI HE TOJIBKO Ha
CEeTOHSIIHNUN, HO U Ha 3aBTPAILHUH JIEHb.

B cBoro ouepenp, chepa oOpazoBaHUs HE CTOUT Ha MecTe. Uro-
Obl OTBEYaTh COBPEMEHHBIM CTaHAApPTaM OOpa30BaHUs, NEPEIOBBIC
JiepaBbl HHBECTUPYIOT B 3Ty cdepy 3HauuTenbHbIN mporeHT BBII
(CIIA - 5,6 %, Benmukobputanus — 5,4 %, ['epmanus — 4,6 %, Usz-
pamiib — 6 %) [1]. Pe3ynbpraT 3TUX MHBECTHMLHUN — Pa3HOILUIAHOBBIE
mporpaMMbl OOy4YeHHUs, TP OCBOCHUM KOTOPBIX YYaIIHecs CTaHO-
BATCSI BBICOKOKJIACCHBIMH CIELMANINCTaMU B BHIOPAaHHOM peaibHOM
CEKTOpE SKOHOMHUKH.

HoBbIM BUTKOM B pa3BUTHH 00pa30BaHUA CTajla AUCTAHIIMOHHAS
Mozenb oOydeHus. Tereps jxenaromye moyqyuTb 3HaHUS B OIpEre-
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JICHHOW 00JIaCTH MOTYT CAENaTh 3T0, HE BhIX0As U3 Aoma. Kpome To-
ro, 00yueHre MOXeT IPOXOJUTh B CBOOOZAHOM TeMIie, Oe3 OTphIBa OT
OCHOBHOH paOOThl MM B Ka4EeCTBE BTOPOIO BBHICIIEIO OOpa30BaHMS
napajyieNibHO C MOJIyYeHHEM 3HAHHUI 110 OCHOBHOHM CIIELHalbHOCTH,
a MHTErpUpOBaHKE B Y4€OHBIN NpOLECC HOBEHIINX TOCTH)KEHUN MH-
(OpPMaLIMOHHBIX U TETEKOMMYHHKALIMOHHBIX TEXHOIOTUH MO3BOJISET
CHIeNIaTh €ro MaKCUMaJIbHO MOOMJIBHBIM U KOM(OPTHBIM.

IIpu wumeromemcsi MHorooOpasun 00pa3oBaTENbHBIX  BeEO-
m1aThopM, MO3BOJISIIOLINX OLEHUBATH KAYECTBO YUEOHOrO Ipolecca
n ero 3(QekTUBHOCTH, CYLIECTBEHHOH NpoOIeMON OKa3bIBaeTCs
cOop craTtucTu4ecKod MHGPOPMALMHM O MPOrpecce YYaIIUXCsl U yc-
MEMIHOCTH CaMOro IMPUMEHSEMOro pecypca B LenoM. BaxkHblid Kpu-
TEpUil JaHHBIX OTYETOB — 3TO yHH(uKanus. Tak, Hampumep, cTaH-
JapTHbIE TaOJIMLBI OTYETHOCTH — HE CaMO€ aKTyaJbHOE peEIICHHE,
MOCKOJIBKY C MX TOMOIIBIO HE TaK YIOOHO OCYLIECTBISTH CPaBHH-
TeNbHbIE XapaKTEePUCTUKH, cpe3bl U (unbTpanuu. Co cxoxeil mpo-
0JIeMOii CTONIKHYJIUCh U Ha Kadeape WHXEHEPHOH U KOMIIBIOTEPHOH
rpa¢uku B benopycckoM rocyaapcTBeHHOM yHHBepcuTere MH(Op-
MaTHKH U PaJlO3IEKTPOHUKHU. bblna BeIABHUHYTA HIesl OpraHu3alin
BEO-TIPIIIOKEHUS, KOTOPOE YUUTHIBAIO OBl OCOOEHHOCTH Y4e€OHOTO
mnpouecca Ha Kadenpe Aisl CTyIEHTOB AHEBHOW (HhOpMblI 00y4eHUS
W MarucTpaHTOB, a TaKKe pelano Obl MpoOieMbl OTYETHOCTH IO
OLIGHKE €ro KauecTBa U 3()(HEeKTUBHOCTH.

Takum oOpa3om, 1enb paboThl — CO3JaHUE MPOrPaMMHUPYEMON
MOZIYNBbHOH BeO-TUIATGOPMBI KOHTPOJISL KadecTBa y4eOHOro mpolec-
ca, KOTopasi IMO3BOJIUT 001erduTh paboTy CO CTyIEHTaMH Ui ydpe-
XKIEHHA 00pa30BaHMS 3a CUET BHEIPEHHUS LIMPOKOTO CIEKTpa BO3-
MOYKHOCTEH.

B cooTBeTcTBUM C TOCTaBIEHHBIMH LETSIMHU OBUIN PELIECHBI Cle-
IyIOIIME 3a1a4H1

— aHanu3 TpeOOBAHUM K MOAYJISAM IUIATPOPMBI;

— aHaJIu3 UCXOIHBIX JAHHBIX M (YHKIHOHAJIBHBIX BO3MOXKHO-
CTEH NPUIIOKEHNUS;

— HCCIeI0BaHue MPeJMETHON 001acTi, 0030p aHAJIOTOB;

— pa3paboTKa apXUTEKTYPHI I1aT(HOPMBI;

— HaCTpOIKa OKPY>KEHHUS,;
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— pa3paboTKa CepBEpHON M KIIMEHTCKOW YacTeld MOAYJeH mpu-
JIO)KEHUS B COOTBETCTBHUH C ITOCTaBICHHBIMU LIEISIMH;

— MPOEKTUPOBAHME U Pa3pabOTKa SPrOHOMHYHOIO IU3aiHA.

Ananuzupyst OuM3HecC-3aJaud MPHIOKEHHUS, MOXXHO BBIIEIUTD
ClIeAYIOIMH (yHKIMOHAT:

— MPENOCTaBJIEHUE COTPYIHUKAM YHUBEPCHUTETa BO3MOXKHOCTU
BHOCUTH HEOOX0ANMYIO HH(OpMaLHIO 00 yCIIeBaeMOCTH CTYAEHTOB,
O CIAHHBIX CTYAEHTaMHU TECTaX, 3a4eTax M SK3aMEeHaX;

— BO3MOXXHOCTb PErucTpanuy npoduis CTyAeHTa;

— pnobaBneHue Npoduis NpernoaaBaTes;

— BO3MOMKHOCTB JJOOABJIGHUSI TPYIIIIBI, B KOTOpOH OyayT o0ydyarTh-
Csl CTYAIEHTBI, a TaKKe TUCLUIUINH, KOTOphIE OHU OyIyT U3Yy4arh;

— no6aBneHne HHGOPMALIMH O MOCEIIEHHBIX 3aHATHSX;

— noiydeHue HH(oOpMaMH O TOCELaeMOCTH CTYAEHTOB
B LIEHTPE YBEAOMIICHUIA;

— HaOJIoneHHe 3a CTaTUCTHKON IOCEeIaeMOCTH CTYAEHTaMU
3aHATHUH;

— TeHepalus OTYETOB O MPOrPecce yJaruxcsl.

Kak n3BecTHO, METOANYECKH IPAMOTHO IOCTPOECHHBIN yueOHBIN
MpOoLIeCC B 3HAYMTENBLHON Mepe oOseryaer u ycKopsieT mnporecc 00y-
YeHUs], YYUTHIBASI MHIMBHIYaIbHbIE OCOOCHHOCTH Ka)KIOTO CTYJEH-
Ta W Jenas IojydaeMble 3HAHUS KaK MOXHO Oosee IOJNe3HbIMU
1 OPUEHTHPOBAaHHBIMM Ha MpPaKTUKy. B OonbplimHCTBE GEnopyccKux
BY30B IpU ITHEBHOW (opMe 0O0ydeHHs] OpraHu3alMsl 3aHATUH 110 UH-
KEHEPHON M KOMITBIOTEPHOH Ipaduke NOCTpOEHa CIeAYyIOMUM 00pa-
30M: JIGKLWH, [IpaKTH4ecKre 1 JabopaTtopHble 3aHATHS. Ha mekmusix
M3y4aloTCs OTIEbHBIE Pa3aesbl JUCUUIUIMHBI, BBIACISIOTCS HANIPaB-
JICHUS ¥ PAcCMaTpPHUBAIOTCs OOIIe NPUHIUINAIBHBIE Bonpockl. [Ipu
3TOM HPUBOIATCA OOLIME HPUMEPHI, MOSCHSIOIINE OCHOBBI OCTPOE-
Hull. PaccMoTpeHMe 4YacTHBIX CilyyaeB, BapUaHTOB IIOCTPOCHM,
a TaKk)Ke JETAJIN3alMsl OTHOEIBbHBIX TEM OTHOCHUTCS K NMPaKTHYECKUM
3aHATHUSAM M BBITOJTHEHUIO WHAWBUAYAIbHBIX TPa(UUecKuX 3adaHui.
@DopMHPOBAaHUIO 3HAHUH, MPAKTUYECKMX YMEHUH M HaBBIKOB B pe-
LICHUN KOHKPETHBIX 33/1a4 CPEICTBAMH PA3JIMYHBIX CHCTEM aBTOMa-
TU3UPOBAHHOTO MIPOEKTHPOBAHUS CIIOCOOCTBYIOT J1a0OpaTOpHbIE 3a-
HaTus. B mponecce o0ydeHus: B TeueHHE ceMecTpa CTyIeHTaM HeoO-
XOIUMO TPOXOAUTH MPOMEKYTOUYHOE TECTUPOBAHUE AJISI KOHTPOIS
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uX ycneBaeMocTd. B TakoM ciydae mpernopaBaTend MPOBOIST aTTe-
CTallMIO0 CTYJEHTOB IO OTAEIBHBIM MOAYJISIM MJIHM paslenaM, yxke
W3YYEHHBIM Ha pa3iMyHbIX BUAax 3aHsATHH. [locie Toro xak oOyue-
HUE 3aBEPLIMIIOCH, ydyallUMcs HEOOXOAMMO CAATh 3a4yeT WM JK3a-
MEH 0 AUCLUILIHHE.

VYuuTeIBas I0CTaTOYHO OOJBIIOE KOJMYECTBO OOy4aIOLIUXCA
B K&)XXJIOM ceMecTpe Ha Kadeape, a TakKe COOTBETCTBYIOLIMMA OOIb-
1Ioii 00beM pa3nuyHbIX (GOPM MX aTTeCTallMM NPH W3YYEHUHU pasie-
JIOB JUCLUIUIMHBI, TOpa3fgo yJOOHEEe BHOCUTH COOTBETCTBYIOLIYIO
WH(OPMAIUIO O CTYJIEHTaX B OIHO MPUIIOKEHHUE, T1Ie MOXKHO HE Mpo-
CTO HaWTH MHPOPMALMIO O CHAHHBIX ydYallUMcs 3K3aMeHax, HO
U TIPOCIIEANTh YCIIEBAEMOCTh CTYIEHTa, II0CEUIaeMOCTh, YCIeX B OC-
BOCHUH ONpPENeNIeHHON JUCLUIUIMHBI TPYIIION CTYAECHTOB.

Jnst pewmieHus 3TUX 3a7ad U pa3paboTaHO MOIYyJIbHOE BeO-
NPUIIOKEHHE, KOTOpOe XpaHUT HH(opMaILrio 000 BCeX MPOXOISIIX
o0ydeHue Tpynnax CTyACHTOB U MaruCTPaHTOB, BCEX IUCLMILIMHAX,
KOTOpBIE IPENOAAI0TCs Ha Kadeape MHKEHEPHOW U KOMIIbIOTEPHOM
rpadMKy, KOHTPOJBHBIX pPaboTax, TecTax, 3adeTax M HSK3aMEHax,
MPEAYCMOTPEHHBIX y4eOHOH mporpammoil nucuuminHel. Kpome To-
ro, y HIpenoAaBareiiss €CTh BO3MOXHOCTH BHOCHTH HMH(OpMAaLHUIo
0 TIOCEIaeMOCTH 3aHATHH, 00 yclexe clayd aTTeCTAllMOHHBIX EIH-
HUL, CTATUCTUKE YCIEBAEMOCTH CTYACHTOB B ONPENCIICHHON ANCIH-
IUTMHE, YCIIEX€ B M3yYEHUHU OTHEIbHBIX Pa3AeiioB WM MOIYJIEH JHcC-
LUIUTAHBL.

HanHas unHpoOpMaLusi TakXKe MPEACTaBiIeHAa B COOTBETCTBUU
¢ o0IIeNpUHATHIMU IPUHLIMIIAMH Au3aiiHa. ['paduueckuii Matepuann,
pacroyoKeHHbIH Ha miaTdopMe, He TOJIBKO HE HapyllaeT CeMaHTH-
YEeCKOM LIETIOCTHOCTH CTPYKTYPBI BEO-IIaT(OPMBI, HO M JIOMOJIHSET
MPEACTABIECHHYIO TaM TEKCTOBYIO HH(OPMALHIO.

B paspabortanHoii miatgopme Kak caMm CTYAEHT MOXKET 3apEerucT-
pHUpOBaTh CBOW MPOGHIIb HPU HEOOXOIUMOCTH, TaK U HPENoNaBaTeH
MOT'YT CZeNaTh 3TO 3a Hero. B iro0oMm ciydae amst peructpauuu cie-
IyeT BHECTH JMYHYIO MHQOPMALHUIO CTYJEHTa, KOTOPasi MOXKET ObITH
10JI€3HA B JAAJbHEHIIEM IIPY IeHEePaLi UTOMOBBIX OTYETOB O0yUYEeHHUSI.
Kpome Toro, kakaplii ImpenogaBaTesib MOXET HOOAaBUTH CBOM COOCT-
BEHHBII NPO(uUIIb, B KOTOPOM OH BUAUT TOJBKO T€ IPYMIIBL, I1I€ HEMOo-
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CPEICTBEHHO MPEMNOJAET, & TAKXKE TOJIBKO TE€X CTYIEHTOB, Y KOTOPBIX
MIPOBOANT NPAKTUYECKHE HITH J1a0OpaTOPHbIE 3aHSATHSL.

Jnsi KOHTPOJISI MOCEIIAeMOCTH HCTIONb3yeTcsl (YHKUHUS KaJeH-
Japsi MOLYJIbHOH BeO-TUIaT(GOPMBI, KOTOpas MO3BOJISIET BHOCUTD MH-
(opMaLuIo 0 KOJIMYECTBE CTYIEHTOB, [IOCETUBIIMX B ONPEACICHHBIN
JIeHb T€ WJIM HWHBbIE BUIbl 3aHATHH MO AWCUUIUIMHE. B nomonHeHue
K 9TUM JaHHBIM OpPraHW30BaHO HAOJIOAEHME 32 CTATUCTUKOW IIOCE-
maemocTd. [IpenonaBarens MOXKeET Takke cOPMUPOBATH B LIEHTPE
YBEIOMJIEHUH HACTPOHMKY COOOIIEHHI O MOCEIAaeMOCTH CTYACHTOB,
a TaKKe MOXET MOoJy4yaTb MH(OPMALWIO O MPOBEACHHBIX 3adeTax
1 3K3aMEHax 10 JUCUMIUIMHAM Kadeapsl.

Ilo pesynbraTam yueOHOro mpouecca B aBTOMaTH3MPOBAHHOM
pexuMe QOpMUPYIOTCS OTYETHl B BHAE TaONWIl M AWArpaMM C HH-
¢dbopmanmeil 0 mporpecce ydalmxcs U UX YCIIEBA€MOCTH IO BCEM
IUCLUUIUIMHAM, M3Y4EHHE KOTOpBIX oOecrednBaeT Kadenpa HHXKe-
HEPHOW W KOMIIBIOTEPHON IpaduKH.

Takum obpaszom, s kadeapsl HHXEHEPHOH U KOMIIbIOTEPHON
rpa¢uku benopycckoro rocyqapcTBeHHOro yHHMBEpCHTETa HHQOpP-
MaTHKH U PaIrOdJIEKTPOHUKHM OblUIa pa3paboTaHa mporpaMMmupyemMas
MOZyNbHas BeO-11aTdopmMa KOHTPOIISI KayecTBa yueOHOro rpoiecca,
KOTOpasi MO3BOJISIET MPENOAaBaTeNsiIM Ha OCHOBAHMM HMEIOLIMXCS
JAHHBIX — O TOCELIAaeMOCTH CTYACHTaMM BCEX THUIIOB 3aHITHI IO
IMCLUIUIMHE, BCEX MPOBEICHHBIX B TEUCHHUE CEMECTpa U MPerycMOT-
PEHHBIX Y4eOHBIMU IIporpaMMamu (GopMax aTTecTalyi, pe3yibTraTax
9K3aMEHOB — JIeJlaTh BBIBOJBI O CTEIIEHH YCBOCHUS MPENOaaBacMoro
MaTepHaja U KadyeCcTBE N3Yy4eHHs! JUCLUIUIMHBIL, a TAKXKE OIEPaTUBHO
aHaIM3UpoBaTh 3()(HEKTUBHOCTH BHEAPSEMBIX HOBBIX 00pa3oBaTellb-
HBIX METOMK U TEXHOJIOTHH B IpoLecc 00y4eHus B LIETIOM.

Crnucok JiMTepaTypbl

1.  PeiiTHHr cTpaH MHpa IO YPOBHIO pacxoloB Ha oOpa3oBanue. — TeKcT : 3Iek-
TponHbiit // ['ymanutapHusiii moptan : caiit. — URL: https://gtmarket.ru/ratings/
global-education-expenditure (nara obpamenus: 28.03.2021).
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AKTYAJIBHOCTb OPTTAHU3 AN

U IMTPOBEJIEHUS JONOJIHUTEJIbHBIX 3AHATHUI
HO 'EOMETPO-TPAOUYECKUM JUCIUIIJINHAM
B YYPEXJEHHWU BBICIIEI'O TEXHUYECKOI'O
OBPA30OBAHMUA

B.H. CuHbKeBHY, HHXXEHEP OT/€/Ia MOHUTOPUHIAa KA4eCTBa
00pa3oBaHUA

benopycckuii nayuonanvHulti mexnuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

KiroueBble cioBa: reoMeTpo-rpaduueckue JAUCUUILIMHEL, HEelpepbIBHAS rpa-
(buyeckas MOAroToBKa, ydeOHas mporpaMma, JOMOIHHUTEIbHbIE 3aHATHS, YIpexKie-
HHE BBICIIET0 TEXHUUECKOI0 00pa30BaHuUs

AnnoTanus. B craTtee packpbIBaeTCs aKTyallbHOCTb OpPraHM3aLlUH U MpOBeJie-
HUSL TOTOMHUTEIBHBIX 3aHATHI M0 T€OMETPO-rpadUueckuM AUCIUIUIMHAM IS CTY-
JICHTOB MIEPBOTO Kypca B yUPEIKICHUH BBICHIETO TEXHUYECKOro odpasoBanus. [Ipu-
BOJUTCS COJCPKAHHE TEMATHYECKOro IUIaHa Y4eOHOW MPOrpaMMbl OMOIHUTEb-
HBIX 3aHATHI.

B cucreme HenpepbiBHOTO 00pa3oBaHus HanOoOJEe CIOKEH Tep-
BOHAYANILHBIN JTall, CBS3aHHBIA C MEPEXOJIOM OT OOIIEro CpemHero
K BBICIIEMY oOpasoBaHHI0. |'eoMeTpo-rpadudeckas U mMaTeMaThyie-
CKas TIOATOTOBKA B YUPEXKIIEHUH BBICIIETO TEXHHYECKOT0 0Opa3oBa-
HUS — OCHOBA PO ECCHOHAIBHON eITeNbHOCTH WHXEHepa — CBA3a-
Ha C CYIIECTBEHHBIMH TPYAHOCTSMH. Tak, mpu oIpoce MmepBOKypc-
HUKOB benopycckoro HanMoOHaIBFHOTO TEXHUYECKOTO YHHUBEPCHTETA
(BHTY) Obwio BhIAIBIIEHO, 4TO 37,2 % W3 HUX WCHBITHIBAIOT 3HAYH-
TEIbHBIE TPYJHOCTH TMPH W3YYEHWH MaTEMaTHYECKUX TUCIHILINH,
7,2 % — npu u3ydeHuu reomerpo-rpaduyecknx. OIHAKO MMEHHO
9TU y4eOHBIE AUCUIUIIINHBI 3aHUMAIOT CYIIECTBEHHOE MECTO B IIOJI-
TOTOBKE WHXeHepoB. OO 3TOM CBUIETENLCTBYIOT JaHHBIE O KOJIHYe-
CTBe y4eOHOro BpeMeHH, MPEAyCMOTPEHHOT0 Ha MX u3ydeHue. s
MaTeMaTHYeCKNX TUCIUILINH, COTJIACHO 00pa3oBaTeNbHBIM CTaHAAP-
Tam no cneguaisHocTsiM BHTY, oHo cocTtaBisier B cpenneM 5,9 %,
i reomerpo-rpaduyeckux — 2,0 % OT Bcero y4eOHOro BpPEMEHH,
OTBOJIMMOTO Ha TEOPETUIECKOe O0yUeHHE.
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C wemplo obecriedeHUs] NPEEMCTBEHHOCTH B TIEOMETPO-
rpa¢uueckoil moaroroske cryaenToB B BHTY opranusyrorcs u npo-
BOJISITCS IOTIOTHUTEIbHBIE 3aHITUS 110 TEOMETPO-TPaPUUECKUM JHC-
nurumHaM [1, 2]. YdaeOHas mporpaMma JOTIONHHUTENBHBIX 3aHITAN
«IIpoekunoHHOE YepueHHne ¢ 3JIEeMEHTaMH HauepTaTelnbHOH reoMer-
pum» paspadorana Ha ocHoBaHuM pemieHusi Cosera BHTY B memsix
obecriedeHusl MPEEeMCTBEHHOCTH B CHCTEME «o0llee cpeHee — BhIC-
niee 00pa3oBaHME» W MOBBIMIEHUS 3((EKTUBHOCTH aJaNTalUU CTY-
JICHTOB IIEPBOr0 Kypca K 00pa3oBaTENIbHOMY IPOLIECCY B YUpExkKae-
HUH BBICLIEr0 00pa30BaHUS.

VY4ebHOl mporpamMMoil MpenrycMOTPEHO M3yUYEeHHE ABYX pas3ze-
noB «IIpoeknuonHoe dyepueHue» M «OJIEMEHTHl HauepTaTENbHOU
reomerpumn». [Iporpamma Britodaer B ceds y4eOHbBII MaTepuai Mo
YEpPUEHHUIO M T'€OMETPHHU, U3YydaeMblii Ha ypOBHE OOILEro CpeaHero
00pa3oBaHus, a TAKKE HJIEMEHTHl HAaYepTaTENbHOI I'€OMETpUH, He-
ob0xonuMble ISl oOecreueHns: KaYeCTBEHHOIO OCBOCHHUSI COOTBETCT-
BYIOIMX YYEOHBIX AUCLUILIMH CTyI€HTaMH B [IEPBOM CEMECTpE.

OO0mas npomOIKHUTENBHOCTh JONONHUTENBHBIX 3aHITUH CO-
craBiser 13 Hemenb, win 22 y4eOHBIX Yaca. 3aHATHs OPTaHU3YIOTCS
B IIEPBOM ceMecTpe 1o 2 yaca B Heaento. OOpa3oBaTeNbHBIN IpoLece
OpPraHU30BaH MyTeM OOBbENWHEHUS OBYX YUYEOHBIX 3aHATUH (JIEKLIH-
OHHOE W TpakTudeckoe) mo 45 muHyT. Beero 11 gacoB nekmuit
1 11 9acoB mpakTUYeCKUX 3aHIATUN (CM. TaOIHITY).

B meronnveckoM ruiaHe JONOJTHUTENbHBIE 3aHATUS HAIIPABIICHBI
Ha COBEPLICHCTBOBAHHE HAayYHO-METOJMYECKOIO  OOECIIEUEeHUs
1 YCUJICHHE NPAKTHYECKOH HampaBlieHHOCTH oOyudeHus. B opranu-
3aLIMOHHOM IIJIaHE OPHUEHTUPOBAaHbI HA Pa3pabOTKy MHTErPHUPOBaH-
HBIX ()OpM 00yUeHHsI, KOTOPbIE pAaCCUMTAHbl HAa Pa3IMYHbIA YPOBEHb
MOATrOTOBKH CTYZIEHTOB. B auaakTryeckom miaHe — Ha oOecredeHue
MPEEMCTBEHHOCTH TEXHOJIOTUH, OPM, METOAOB U CPEACTB O0yUEHUS
W Pa3BUTHS CTYAECHTOB.
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Temarnueckuii IiaH y4eOHOH MPOrpaMMBbl AOTIOTHUTEIBHBIX
3aHaTUl « [ IpoeKIMOHHOE YEpUEHHE C 2JIEMEHTAMHU HauepTaTeIbHON reOMETPUM

3aHATUC

o
=
° g 8 =
5 =1 T B
HaumeHoBaHue pa3ziena, TeMbl R 5 E E
= =
=
yd. gac
Pasnen 1. DieMeHTHI HaYepPTATEIbHOI reOMeTPHHU 16 8 8
Tewma 1.1. IlpoenupoBanue. Busl mpoenupoBaHusl. ) 1 1
KoMmiekcHbIH 4epTesk TOUKI
Tema 1.2. Touku u npsMbIE. ) 1 1
OCHOBHBIE T€OMETPUIECKHE TTOCTPOCHHS
Tema 1.3. ITmockocTn. ) 1 1
ITo3numoHHbIE 3a/Jau Ha MIIOCKOCTH
Tewma 1.4. KpuBble muHUU. ) 1 1
KpuBast muHMS Ha TOBEPXHOCTU
Tema 1.5. TloBepXHOCTH. ) 1 1
ITo3numoHHbIE 3aJa4H B TPOCTPAHCTBE
Tema 1.6. KomOuHHpOBaHHbBIE T€OMETPUYECKHE Tea 2 1 1
Tema 1.7. TlepeceueHre reoMeTpUIeCKuX GUryp. ) 1 1
KoMmOuMHaTOpHBIE 331241 Ha IIepeceyeHue
Tema 1.8. TIpeobpa3oBanue IPOCSKIIHIA. ) 1 1
MeTtpuueckue 3anauu
Pasnea 2. [IpoexkuonHoe YepueHue 6 3 3
Tema 2.1. M300paskeHus: BUMBI, pa3pe3bl, CEUCHHUSI. ) 1 1
KoncTpykTuBHBIE 321241
Tema 2.2. AKCOHOMETPUYECKUE MTPOCKIINH. ) 1 1
Io3numoHHbIE 3a/Jaul B aKCOHOMETPUH
Tema 2.3. I'paduueckoe MonenupoBanue. Mtorosoe ) 1 1

B coumanbHOM myaHe — Ha COACHCTBHE MEXKIMYHOCTHOMY
B3aMMOJCUCTBUIO M OOILIEGHHIO CTYAEHTOB WU MperojxaBaTesel.
B ncuxonornueckoM miiaHe — Ha MOMOLIb CTYJIEHTaM B CaMOOIpee-
JeHnn B Oyaymiedl mpodeccuy HHXeHepa, aJanTalid CTYICHTOB
(B mepByI0 ouepenb, WHOCTPAHHBIX) K OOYYEHHUIO B YUPESKICHUHU

BBICHICTO TEXHUYCCKOI'O O6pa3OBaHI/I${ .
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NHOOPMAIIMOHHBIE TEXHOJOI'MA
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Acmpaxanckuil 20Cy0apCmeeHHbIL apXUmeKmypHo-
CMpOUMensHuIUL YHUGEPCUEM,

2. Acmpaxamus, Poccuiickas ®edepayus

KiroueBble cnoBa: HayepTareibHas I'€OMETpHs, MHKeHepHas rpaduka, HH-

(I)OpMaHI/IOHHBIe TEXHOJIOTHH, KOMIICTCHIIUH

AnHoTauus. PaccMaTpuBaloTes acnekTsl HHOOpPMATH3alUKE HHKEHEPHOTo 00-

pa3oBaHusl, TPUMEHEHUSI HHPOPMALIMOHHBIX TEXHOJIOT Ml PH U3Y4EHUH JUCLIUILIHH
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«HaueprarensHast reomerpusi» U «MHKeHepHas U KOMIBbIOTEpHas rpadHKa» CTy-
JICHTaMH aCTpaxaHCKUX YHHBEPCHUTETOB B EPUOJ TUCTAHLIMOHHOTO dTara 00y4eHus
B CIIOJKMBILEHCS cuTyari. COBEpIIEHCTBOBAHUE METOAMKHU TPENOJABAHUS U METO-
JIMYECKOro 00ecredeHns: reoMeTpo-rpaMIecKuX JUCHUIUINH (CO3/IaHUe 3JEKTPOH-
HOTO Kypca JIeKIHH, y4eOHbIX MOCOOUIT) MO3BOMSET CTYACHTaM OCBOMTH HEOOXOH-
Mble podyeccrOHaNbHbIE KOMIIETCHIIUH.

Jnst JOCTHKEHMS CTYIEHTaMH BBICOKOI'O YPOBHS MH(OpMAaIy-
OHHOHM T'PaMOTHOCTH M OCBOEHHSI HEOOXOIUMBIX MPOGECCHOHATBHBIX
KOMIIETeHLIMH B mpouecce o0y4yeHus: 00sS3aTeNbHBIM YCIOBHEM CTa-
HOBHTCSI WCIOJIb30BAaHUE 3JICKTPOHHBIX CPEACTB OOydeHHs. OTOT
(akTOp MOBBILIAET MHTEPEC K MPEIMETY, BOBJIEKAaeT OONblIe Oopra-
HOB 4yBCTB oOyuaromuxcs [1], uro obecriednBaeT Bo3pactanue 3¢-
(eKTUBHOCTH YCBOGHMS 3HAHUM Ha Pa3IMYHBIX dTarax.

B AcrtpaxaHckoM rocyJapcTBEHHOM TEXHHYECKOM YHUBEPCUTE-
te (AI'TY), xak ¥ BO MHOTHX JAPYruX By3ax [2], Bcerma Oombinoe
BHUMAaHUE YAEIJIOCH BHEAPEHHIO HWH(OPMALMOHHBIX TEXHOJOIMH
B yueOHbIN npouecc. Ha mpoxonsmux eKeroaHo CTyJeHYECKHX Ha-
YUYHO-TEXHHUYECKUX KOH(PEpEHUUAX © KOH(PEpeHUHAX HaydHO-
Melarornyeckux pabOTHUKOB PAacCMaTPUBAIOTCS BONPOCHI MHQOP-
MaTH3alMH KypCOB HAuepTaTeIbHOM TIE€OMETPHM, WHIKECHEPHON
1 KoMmmbioTepHON rpaduku. Hampumep, Ha 70-if MexmyHapoaHOI
CTYJeHUECKOW Hay4YHO-TeXHU4eckoi koH(epeHuun B 2020 r. pac-
CMaTPHUBAJIKMCh BOIIPOCHI MOJAEIUPOBAHUS MPOCTHIX U CIOKHBIX pa3-
pe3oB B cucteMe KOMIIAC. Taxxe oCyIiecTBIs€TCS COBEPIIEHCT-
BOBaHME METOIMYECKOro obecneueHus Onaromapsi W3NaHUIO ydel-
HBIX ITOCOOMH U CO3aHUIO0 AIIEKTPOHHOI0 Kypca JIEKIHH.

[IpouutoronHuii BECEHHUIl CEMECTp M CEMECTPhl TEKYIIEro
2020/2021 yu. T. HE TPUHECIH HEOKHJIAHHOCTEH HU TperojaBaTe-
M, HU crygeHTaMm. OOydaromyecss Ha BCEX HANpPaBJICHUSX U CIie-
LUATBHOCTSIX MOTJIHM ITO3HAKOMHUTHCS C OCHOBHBIMH 3TallaMU CO3[a-
HUS YepTeXed Kak TPaAWLHOHHBIMA METOINAMHM, TaK M B rpaduue-
ckoM penakrope KOMITIAC ¢ moMompio pa3MelieHHbIX B 00yyaro-
mieii cpene Moodle yaeGHBIX TOCOOHI 1 METOAMYECKUX YKa3aHUH 110
BBITOJIHEHUIO IPAKTUUECKUX pab0T U CaMOCTOSITEIbHBIX PAabOT.

3agaHusl MPOEKLUMOHHOIO 4epyeHus U coznanue 3D-mopeneit
c ucrionb3oBanueM 2D- u 3D-texHonmoruit (pucyHOK 1) CTYIEeHTHI
BeIONHsIN B cuctreme KOMITAC-3D.
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Pucynok 1. ®parment 3ananus «IIpocTeie pa3zpesbny

Kpome Toro, B AI'TY obecnieunBaercs OCTYIl K 3JIEKTPOHHO-
OuONMHOTeYHBIM cucTeMaM m3aaTenbeTB («Jlauby, «lOpait) u T1.1.),
K QJIGKTPOHHOMY KaTaJlory KHMT, TpyAaM IpenoaaBatesnei, yueOHo-
MeroandeckuM pazpadorkam AI'TY, nepruonnveckuM U31aHHUSIM.

Jnsi MHOTMX CHEeUMalbHOCTeH M HampaBJeHWH Ha oOpa3oBa-
TenbHOM noprane AI'TY naHbl TecTOBble 3aJaHMs U1 NOATOTOBKH
W cllaud 3a4era no aucuuiuinie «HxenepHas rpadukay.

BeimonneHnue 3aganus Ha co3aHue cOOPOYHOro yepTexa OblIo
00JIErYeHO TeM, YTO MpelycMaTpuBalach KOJJIEKTHBHAs paboTa:
cOOpKa KOHCTPYKLHMH OCYIIECTBIISUIACH IO CO3AAHHBIM KaXIbIM CTY-
JIEHTOM JeTaimsiM (pUcyHOK 2). Mcmonb30BaHWE BCTPOSHHBIX OHO-
JIMOTEK ISl BBIOOpA KPEMEKHBIX M3IEINH TaKXKe MO3BOJIMIIO CYIIe-
CTBEHHO CHU3HTh TPYAOEMKOCTb 3aJaHHS.

Pucyrok 2. COOpOYHBIi YepTek U3IeITHs
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Jns cTyneHToB ACTPaxaHCKOTO apXHUTEKTYPHO-CTPOUTENHHOIO
yHHBepcuTeTra 1Mo «VHXeHepHOW W KOMIIBIOTEPHOM TIpaduke» BO
BropoM cemectpe 2019/2020 yu. . mpemycMmarpuBaics dK3aMeH
B BHJIE TECTOB B IMCTAHIIMOHHON (opme B cpene Moodle (¢ yuetom
BBITIOJTHEHHBIX Tpadudecknx padoT) Kak METO][ aKTHBH3aluHu o0pa-
30BarenbHOro mpouecca [3]. bonpmias yacTe CTYIEHTOB YCHEIIHO
crpaBHiIach ¢ 3Toi 3afgauei. TpyaHocTH ObUIM y TeX, Ui KOTOPOTO
PYCCKHI S3BIK HE sIBJIseTCs polHbIM. Beem yuammmes pasperiaiich
TPH HONBITKU NMPOXOXKACHHUS TECTA-3K3aMeHa, YTO IO3BOJIUIIO MOBbI-
CHUTb UTOTOBBII Oas.

B Texymem yueOHOM rony 3MMHSS CecCHsl NIPOLUIA ISl CTYAEH-
TOB JHEBHOH (hopMbl 00ydeHHUsI B OUHOM (popmare, a Il CTYACHTOB
3a04HON (OpMBI O0YUEHHs IPELyCMAaTPUBAINCEH 3aHATHS YCTaHOBOY-
HOM ceccru Ha aTdopme Zoom, 3K3aMeH COaBaics 10 OuiieTaM.

st cTyeHTOB ACTpaxaHCKOIO roCyJapCTBEHHOI'O YHUBEpPCH-
Tera 3a04HOW (OpPMBI OOYYEHHUS 3aHATUS TaKKe MPOBOJUIUCH Ha
wiarpopme Zoom, 3K3aMEeH NPOXOAWI B NMHUCBMEHHOW Qopme: mo
OuieraMm, OTBEThl HA KOTOpBIE CTYOEHTHI pasMellaid B Cpene
Moodle. CtynenTsl JHEBHOW (QOpMBI O0YUEHHUS CHABAIHM 3K3aMEHBI
JMCTaHIMOHHO MO OujIeTaMm.

st o0y4deHus: HHKEHEPOB B 00IAaCTH MPOEKTUPOBAHUS CyIIIe-
CTBYIOT Pa3JIMYHbIE CHCTEMbl aBTOMAaTH3MPOBAHHOIO MPOEKTHPOBA-
Hus. UcnonezoBanne KOMITIAC-3D ¢ uenbto ocBoeHus nHpopma-
LUOHHBIX TEXHOJIOTHI B y4eOHOM IpoLecce pa3BUBAET MHIUBHUIY-
JIbHBIE M TBOPYECKHE CIIOCOOHOCTU CTYAEHTOB, PACLIMPSIET TPaHU-
LBl TO3HABATENbHOro noucka. CoBpeMEHHbIE TEXHOJOTHMH OOectie-
YUBAIOT 00YYAIOLIMMCS PEANbHOE MPEICTABICHUE O IPOEKTHPYEMOM
U3JICIIHH.

B ycnoBusiX CyIIECTBEHHOIO COKpAIICHUS KOJMYECTBA YacoB
ayAMTOPHOM HArpy3Ku MOJEpPHH3AaLMS METOIUKH OOy4eHHs IMO3BO-
JSIeT OCYIIECTBIATh LHU(poBoe 3D-mpoekTHpoBaHUE U JaeT BO3-
MOXHOCTb CTYyZAE€HTaM padoTaTh B KOJJIEKTHBE.

Crnmcok JiMTepaTypbl

1.  Yepnsix, T. A. BO3MOXXHOCTH HCIIOIB30BAHMUS IEKTPOHHBIX CPEICTB 00y4e-
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KOMIIBIOTEPHOE MOJIEJIUPOBAHHUE
AHAJIMTUYECKUX KAPT OBECITEYEHHOCTH
IrorOJA OBINECTBEHHBIM TPAHCIIOPTOM

B.A. CroJsep, KaH[. TEXH. HAYK, IOLIEHT,
Y.M. Ko3zak, cryaeHr

benopyccruii cocyoapcmeennwiti ynugepcumem
uHGopMamuKy u paouos1eKmpOoHUKU,
2. Munck, Pecnybnuxa benapyco

KiroueBble cnoBa: kapTorpaduueckas HHGOpMAIHs, KOMIBIOTEPHOE MOJIEIIH-
poBanue, ' IC-monenu, TpaHcopTHast MHPPACTPYKTYpa, aHATUTHYECKUE KapThl

AnHoTanus. PaboTa mocBsieHa MOACIUPOBAHHIO aHATMTHYECKUX KapT obec-
MEYCHHOCTH TOpojia OOIIECTBEHHBIM TPAHCIOPTOM Ha IpuMepe T. MuHcka. Pac-
CMaTPHBAIOTCSl OCHOBHBIE MapaMeTpbl 3(G(EKTUBHOCTH U JOCTYITHOCTH TPAHCIIOPT-
HBIX YCIIYT, IYTH CO3JIaHUs KOMIBIOTEPHOH MOJENN MHPPACTPYKTYphI OOIECTBEH-
HOro TpaHcmopra I. MuHcka. [lns aHanM3a HPOCTPAHCTBEHHOTO pacIpeieNICHUS
H3y4aeMbIX MapaMeTpoB Oblla HCIONb30BaHBI KOMIBIOTEPHBIE MIPOrPAMMBI U TEX-
HOJIOTHU TeOMH(OPMAIIHOHHOI CHCTEMBI.

B coBpemMeHHOM MHpe C Pa3BUTHEM KOMIBIOTEPHBIX TEXHOJO-
'Y TOSIBUJINCH HOBBIE BO3MOKHOCTH TONTydEHUS], XpaHEHUS, aHAJIH-
3a 1 00paboTku mHpopmanuu. Bece MBI, KUTENIM roOpoAoB, TaK WIH
WHa4Ye MOJb3YEeMCsl yCIyraMH TOpPOACKOro OOIIECTBEHHOTO TpaHC-
nopra. Haimune BO3MOXHOCTH IepeMelIaThCsl ¢ MUHUMAaJIbHBIMU
MOTEPSIMU BpeMEHH 1 (PMHAHCOBBIX CPEACTB JIENIAeT MPOKUBAHUE Ha
TeppuTopun ropoaa 6omnee kompopTHbIM. K coxkanenuto, cymect-
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ByIOLIasi MHPPACTPYKTypa OOIIECTBEHHOI'O TPAHCIOPTA YK€ HE CO-
OTBETCTBYET BOCTPEOOBAaHHOCTH MPENOCTABISIEMbIX ycayr. EcTh
MHOXECTBO BEIOMCTBEHHBIX MH(OPMALMOHHBIX CUCTEM, KaKIas U3
KOTOPBIX COAEPKUT YacTh OOLIEH KapTHHBI, HO OHH Pa3pO3HEHBI, OT-
paXaloT TOJNBKO (haKT HAIMYMs ONpPEIeNICHHbIX OOBEKTOB TpPAHC-
nopTHOH uH(ppacTpykTypbl. CTaHIapTHbIE OLEHKH YYHUTBIBAIOT
TOJBKO (paKT HAIWYMA CeTH OOIIECTBEHHOI'O TPAHCIIOPTA U €ro A0C-
TynHOCTb. HO 9acTo Mbl OKa3bIBaeMCsl B TAKOW CUTYyallMH, KOrJa Oc-
TaHOBKa OJM3KO, HO KOJIMYECTBO MAapLIPyTOB Ha HEW M MHTEPBAJIbBI
JBIDKEHHST TPAHCIIOPTa JEeNaloT OyIyLIyI0 MOE3JKYy O4YeHb 3aTpat-
HOH. B pesynbraTe pexxuM (pyHKIMOHUPOBAHMS CYLIECTBYIOLIEH HH-
(dpacTpyKTyphl HE Bcerza rapantupyer 3(p¢GeKTUBHOCTh U KaueCTBO
MPEJOCTaBISEMBIX TPAaHCIOPTHBIX yciayr. O4eBHIHO, YTO MOCTPOE-
HUE ¥ ONTHUMH3ALHUS MapLUIPYTOB CYLIECTBYIOLIEH TPAaHCIIOPTHOM Ce-
TH, OCHOBAaHHBIC HA €€ aHaJlM3€, BKIIOYas BBIIBICHHE M OTOOpaske-
HUE «Y3KHX» MECT, B HAcTofllee BpeMsl IPEACTaBJIsIeT cOOON aKTy-
aJIbHYIO0 3afady. s ee pemeHns HeoOX0AUMO caeNaTh cleayoiee:

— ompenenuts 3PPEKTUBHOCTE U JOCTYIHOCTh TPAHCIIOPTHBIX
YCIyT;

— UW3Y4YUTb TEPPUTOPHAIIBHBIE DPA3IUYUsl TPAHCIIOPTHOTO 00-
CIy)XKHBaHUS HaceneHus r. MUHCKa,;

— BBISIBUTH TEHICHLUUHU B Pa3BUTHU TPAHCIIOPTHOIO OOCITYKH-
BaHUs HaceleHus r. MuHcka.

Jlns aHanmM3a MPOCTPAHCTBEHHOrO paclpeleleHus] W3ydaeMbIX
napaMerpoB Obljla MCIIONb30BaHA TI'eOMH(OpPMALMOHHAS CHCTeMa
(I'C) — coBpemeHHas KOMIBbIOTEPHAs TEXHOJOTHA IJIsi KapTorpa-
¢upoBaHus U aHajIM3a OOBEKTOB PEATBHOTO MHPA, MPOUCXOASALINX
Y TIPOTHO3UPYEMBIX COOBITHH U siBIEeHUH [1-3].

JleficTByIOIIMI TepedeHb MapIIpyTOB, OCTAHOBOYHBIX ITYHKTOB
W pacnycaHue ABMKEHHs OOILECTBEHHOrO TpaHcmopTa r. MuHCKa
ObUIM B3ATHl Ha O(QUIMAIBHOM CaiTe rocyJapCTBEHHOI'O MPEeAIpH-
atusi «MuHCKTpaHey». MccnenoBanus BelnKch B BUJIE HAOMIOAEHUS 32
IBYMS HalpaBJICHUSIMU JIBIDKEHHS TPAHCIIOPTA B YTPEHHUE U Beuep-
HUE Yachl MUK (110 MUHYTHBIM HHTEpBanam). TpaHCIIOpTHBIE CpeacT-
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Ba OBUIN pa3lieNieHbl Ha aBTOOYCHI U TposuieiOychl. [ kaxmoro oc-
TaHOBOYHOI'O TYHKTA BBIUMCIISUIACH CPEIHSST MHTEHCUBHOCTD JIBIKE-
HUS (en./9) Ui KaXI0ro MapupyTa B OTACIBHOCTU U BCEX MapuUIpy-
TOB Ha OCTAHOBKE, OIPEAEISIIOCh CPEIHEe BPeMsl OXKHMAAHUS TPaHC-
MOPTHOTI'O CPEACTBA HA KAKJOM OCTAHOBOYHOM ITYHKTE.

AtpubyTuBHas wuHGpOpPMaLUs, XapaKTEpU3ymoLas MapupyT,
MpEACTaBIeHa B3aMMOCBSI3aHHBIMA HaOopamMu TaOIMYHBIX AAHHBIX,
opraHn3oBaHHbBIX B cpene Microsoft Access u Microsoft Exel. Otou-
paJIuCh JaHHBIE 00 MHTEPBANax ABWXEHUS 110 OyIHUM AHSM B Yachl
ik — ytpoMm ¢ 7:00 1o 9:00 u Beuepom ¢ 17:00 qo 20:00. Takke ObI-
71 0TOOpaHbl JaHHBIE O KOJMYECTBE MApIIPYTOB Ha Ka)KIOM OCTa-
HOBOYHOM TyHKTe. Bcero Obuto mpoaHammsupoBano 2810 3ammceii:
1802 — nBmxenue aBTodycos, 1008 — qBIKEHHE TPOILIEHOYCOB.

B cpene Microsoft Exel Oblia BbITTOTHEHAa CHUCTEMATH3AIIH
0TOOpaHHOH MH(OpMAaLUU U BBIIOIHEHBI COOTBETCTBYIOLINE pacye-
Tol. [UC-Monens Obuta pa3paboTaHa HA OCHOBE BJIEKTPOHHOM BEK-
TOPHOH KapThl rOpoJia U ACHCTBYIOLIETO MEPEYHS MapLIpyTOB 001Ie-
CTBEHHOI'O TPAHCIOPTa C HCIOJIb30BAHUEM MHCTPYMEHTAIBHBIX
cpencts ArcGIS Bepcun 10.3 [4].

BbazoBas kaprorpadus (HaOOp BEKTOPHBIX CJIOEB, HCIIOJb3Yye-
MBIX Ha KapTax B Ka4eCTBE OCHOBBI, — JOPOT'H, AOMa, I'PaHULIbI HAace-
JICHHBIX MIYHKTOB) Oblia B3siTa B opmare shape-daitnoB Ha moprae
OpenStreetMap (oTkpbITast KapTorpaduyueckas OCHOBA, CO3aBaeMast
CHJIaMH 3HTY3MaCTOB, MPEIOCTaBIIsIeMas B HECKOJIBKUX PacIpocTpa-
HEHHBIX BEKTOPHBIX (opMaTax B Hape3Ke [0 permoHam mupa) [5].
BekropHas kapTa ropoga COCTOMT M3 CIEOYIOIIMX CJIOEB: IPaHULA
ropoza, aAMUHUCTPATUBHbBIE pAallOHBI, KBAPTAJbI, YJIHLBI C HAUMEHO-
BaHUSIMM, TuAporpadus, NapKOBbIE 30HBI, >KEJIE3HOAOPOXKHBIE
W TpaMBaliHbIEe IMYTH, 34aHUS U coopykeHus. CrnenuanbHas uHOp-
Malys, CO3JaHHasi aBTOpPAaMHM M HAaHOCHMasi Ha BEKTOPHYIO Kapry,
BKJIIOYAET CJIEAYIOIIME OOBEKThI: OCTAHOBKH IACCAXUPCKOI'O aBTO-
TPaHCIOPTA, MapIIPYTHAs CETh MAaCCa’kKUPCKOro aBTOTPAHCIIOPTA,
KOHEUYHbIE OCTaHOBKM II0 MapuipyTaM, JHHEHHO-IUCIETUYEpCKue
CTaHLHH.
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[Ipu momomwm BerpoeHHoro uHcTpyMenTapus ArcGIS k co3pan-
HBIM BEKTOPHBIM CJIOSIM Oblila IPUCOEAMHEHA ITOArOTOBJICHHAs paHee
aTpuOyTHBHAs MH(OPMALWSI U BBINOJHEHB! JalbHEHIINE pacUeThl Mo-
KazaTesed MPOCTPaHCTBEHHOI'O paclpeeieH s TapaMeTpoB.

AHanuTHYECKHE KapThl, IOCTPOEHHBIE 110 OTIENIbHBIM XapaKTe-
pHUCTHKaM 00BEKTa, TO3BOJISIIOT BBIABUTH TEPPUTOPHUATIbHBIE OCOOEH-
HOCTH (pyHKIMOHHMPOBaHMS OOILECTBEHHOTO TPAHCIIOPTA.

Ha pucynke 1 mokasana xapTorpamma CTENEHH TEPPUTOPHAIIb-
HOW TpPaHCHOPTHOM IUCKpMMHUHAIMKU I. MHHCKA, OCHOBaHHas Ha
IUIOTHOCTH OCTAHOBOYHBIX ITyHKTOB.

Crenssa. 7 o
[ LS
B vecena
] pezmr
[ Jwwmae

[ e

Pucynok 1. Kaprorpamma creneHu TpaHCIOPTHON JUCKPUMUHALIUA
r. MuHCKa, OCHOBaHHAs Ha IIOTHOCTH OCTAHOBOYHBIX ITyHKTOB

Kaptorpamma 3¢ ¢eKTHBHOCTH TPaHCHOPTHON HHQPACTPYKTY-
PBI B 4achl MK C YYETOM PEXUMa JIBHIKEHHUS TPAHCIIOpTa IOKa3aHa
Ha PHCYHKeE 2.
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Bbhentmmieoc T wed 6 ™ a

Pucynoxk 2. Kaprorpamma 3¢)(heKTHBHOCTH TPaHCIOPTHOM HH(PACTPYKTYphI
r. MuHCKa B 4achl UK

B pesynbraTe mpoBENEHHBIX HCCIEAOBAHMH OBUIM BBISBICHBI
ClIeAyIOIIMe TeHICHINH B PAa3BUTHH TPAHCIOPTHOIO OOCIYKMBAaHHUS
HaceseHus T. MuHcCKa:

1. CHM3MIaCh TPAaHCHOPTHAS MOABMYKHOCTD HACEIEHHS OTACTb-
HBIX MHUKpOpaioHOB. IIpu oTHOCHTENBHON OMM30CTH OCTAHOBOYHBIX
MYHKTOB PEXUM JBM)KEHHS OOLECTBEHHOI'O TPAHCIIOPTa HE yJOBJIe-
TBOpsieT uMmeronecs norpedbnoctu. Kpome toro, B npenenax Mun-
CKOW KOJIBLIEBOM aBTOIOPOTH 3a IOCIEAHUE IOkl OBLJIO MOCTPOEHO
MHOTO HOBBIX CIIAJILHBIX MUKpopaiioHoB (JIebsmkuit, Kamennas I'op-
ka, Kpacuwiii bop, Maructp u np.), a QpyHKIMOHUpOBaHUE TpaHC-
MOPTHOW MH(PACTPYKTYphI TaM MOKa He 00eCcTieunBaeT UMEIOLIUNCS
crpoc.

2. daktHueckasi IOCTYITHOCTb TPaHCHOpTa ISl KUTEJIEH HEKO-
TOPBIX MHKPOPAaOHOB B HACTOSIIEE BPEMsI 3HAUMTENIBHO HIKE, YeM
B cpenHeM 1o I. MuHcky. Ha kaprorpammax XopowIo BBIAEISIOTCS
PpaiioHbl, UMEIOLIHME HU3KYIO CTEEHb TPAHCIIOPTHON 00eCIIeueHHOCTH.

3. V3MeHmwInCh HampaBlIeHHs MaccaXHpornoTokoB. Cymect-
BYIOILE MapIIPYThl ObIIIM COPMHUPOBAHBI HECKOJIBKO AECATHIIETUI
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Hazal M [0 CUX MOp AEHCTBYIOT, XOTs reorpadus nmorpedHOCTH
B TPAHCIIOPTHBIX YCIIyraxX 3HAUUTEIbHO H3MEHUIIACD.

Crnucok JiMTepaTypsbl

1.  Hlunymus, B. . OcHOBHbIE MPUHIKITBI TEOMH(POPMALIHOHHBIX CUCTEM : yueO.
nocobue / B. JI. Iumynun. — Xapekos : XUAT'X, 2010. —337 c.

2. OrtkpoiThie 0a3bl reopanubix PostGIS. — Tekcr : anexrponnsiii / GISLAB:
I'eonH(OpMaMOHHbIE CUCTEMBI M IMCTaHIMOHHOE 30HIMPOBAHHUE : CAHT. —
URL: http://gislab.info/qa/openbase.html/ (rara obpamenus: 29.03.2021).

3. THUC accoumanus: MexpernoHanbHasi 0OLIECTBEHHAS! OpraHU3aIs CONEHCT-
BUsI Pa3BUTHIO PbIHKA T€OMH(OPMALIOHHBIX TEXHOJOTMH M YCIYT @ CaHT. —
URL: http://www.gisa.ruw/ (mata obpamenus: 29.03.2021). — Tekcr : 37ek-
TPOHHBIM.
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VIIK 378+514.18

NHHOBALIMOHHBIE IMTOAXO/bI

K ®OPMHUPOBAHUIO TPO®PECCHOHAJIBHBIX
KOMIIETEHIIMA CTYJAEHTOB CTPOUTEJbHOI'O
BY3A B YCJIIOBUSAX TAHAEMHUUA

ML.I. Ten, cT. npenogaBareib

Hosocubupckuii eocyoapcmeennuiil apXxumexkmypHo-
cmpoumenvHulil yHueepcumem (Cubcmpun),
2. Hosocubupck, Poccuiickas ®edepayus

KiroueBble ci10Ba: CTYIEHTHI CTPOUTENBHOIO BY3a, MPO(ECCHOHAIBHBIE KOM-
METEHIUH, THHOBAI[OHHbBIE TEXHOIOTHH, MHTEPAaKTUBHbIE TEXHOIOIHH, MAHAEMHUS

Amnnoranusi. CtaThsl MOCBSIICHA PELICHUIO MPOOIEeMbl (OPMHUPOBAHHS TIPO-
(eccHOHaTbHBIX KOMIICTEHIUI CTYACHTOB CTPOMTEIBHOIO By3a B YCIIOBHSX IMaH/e-
MHH. PacKpbIT HMHHOBAIMOHHBII COCO0 OOY4YEeHUsI, OCHOBAHHBIH HA KOMILTEKCHOM
MOJIXO/Ie: IPUMEHEHUH B TIpoLiecce 00y4YEHHs TUCTAaHLMOHHBIX ()OPM B3aUMOJICHCT-
BUsI M MHHOBALIMOHHOTO COACPIKaHUsI 00pa30BaTENbHbBIX IIPOrPAMM.

Baxxnoe YCI0OBHE YCIICIIHOI'O O6y‘leHI/IH B YCJIOBUAX IaHAC-
MHHU — INCPEXO0J Ha TUCTAHIUOHHBIC q)OpMI)I 06yquI/1;1 IIpu CO3JaHNHU
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00y4aromero KOHTEHTa, MO3BOJISIOIIET0 MAKCUMAIBbHO () (EKTUBHO
WCTIONB30BaTh 3TH (HOPMBI.

Ha ©6aze xadenpsl MHXEHEPHOH W KOMIBIOTEPHOW Trpaduku
HI'ACY (Cubctpun) pelieHue 3a1a4 OCYIECTBISIETCST pa3paboTKOi
yu4eOHBIX KypcOB B IUCTAHIMOHHOM 0Opa3oBaTeNbHOM cpene
Moodle. Kypc «mxenepHass W KoMmImbloTepHas rpaduka» (1, 2,
3 gacTu) HANOJIHEH COJEPKAHHUEM, ITO3BOJISIOLUIMM OCYILECTBUTh
00y4eHHe CTyIEHTOB I10 IPOrpaMMe MPH MTOJTHOM KOHTpOJIE IpoLiec-
ca yCBOGHUS MaTepuana co CTOPOHBI IIPernoiaBaTesel.

JlekMOHHBIE ¥ IPAaKTUYECKUE 3aHATH 00ecIieueHbl MaTepHana-
MU, oOopMIIEHHBIMU B niporpamme PowerPoint, 3aganusimMu B paznnd-
HOM (hopmaTe, MOLIATOBBIMA MHCTPYKLIMSAMH, BUACOIEKLIUSIMHU, TECTO-
BBIMH 3aJIaHUSIMA M KOHTPOJIbHBIMU. Bce Momynu u pasfensl UMEroT
CCBUIKHM Ha BHUEOCONPOBOXKeHME B miporpamMMe BigBlueButton. Bu-
JIEOCONPOBOXKCHUE BENETCS B PEXUME PeaJIbHOTO BPEMEHH, HO €CTh
BO3MOXXKHOCTh NPOCMAaTpPUBATh 3alMCU 3aHATUN B J1000€ BpeMs W3
T000H TOYKY HAIlel CTPAaHBI U OJIMKHETO 3aPYOEXKbsI.

Kypc, ckommiekToBaHHBI NOAOOHBIM 00pa3oM, IO3BOJISIET
pa3BUBATh M COBEPILIEHCTBOBATH Y CTYAEHTOB NPO(ECCHOHANbHBIC
KOMIIETEHLIMH, CBSI3aHHBIE C HABBIKAaMU paboThl B M(POBOH cpexe,
OCBaMBaTh AKTYaJbHBII HHCTPYMEHTAPUI PEIICHUs IPUKIAJHbBIX 3a-
nad. TakuMm nHCTpyMeHTapueM sBisgercs nporpamma KOMITAC-3D,
a B TpeTbeM MoayJie — nporpamma Renga. Renga — mepBas poccuid-
CKasi mporpaMma Ijisi apXUTEKTOPOB, KOHCTPYKTOPOB, CHELUAINCTOB
MEP, nonnepxxuparouast BIM-TexHOI0ruu NpoeKTUPOBAHUS.

Pa3paboranbl BUOCOYPOKH IO MPAaKTUYECKOW paboTe B 3apy-
6exubix CAD-cucTemMax, HO IPUOPUTET OTJAH OTE€UECTBEHHBIM, IO-
CKOJIbKY JUISI OCBOEHHSI 3apyOEXKHBIX aHAJIOroB HEOOXOAMMBI OO0JIb-
LIMe BPEMEHHBIE 3aTpaThl, ayAUTOPHOE KOHCYJIbTHUPOBAHUE IIPEINO-
nasareneii-cnenuanuctoB. KOMIIAC-3D coorBercTByer 3apyOek-
HBIM aHaJoraMm, W CIyIIaTead MOTYT B IOJHOH Mepe OBJIALETh CO-
BPEMEHHBIM HHCTPYMEHTAPHUEM PELICHUS TEXHUYECKUX 3a1aY.

HndopmanmoHHOE CONPOBOXKIECHUE YUCOHOH IEATEIbHOCTH Be-
JeTCs TakXKe ¢ moMoIIsio Zoom, Meet, ecniu cuctema BigBlueButton

neperpyxeHa.
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AHKETHpOBaHUS U ONPOCH BEIABWIN, 4T0 BigBlueButton 3anu-
MaeT JIMIUPYOLIME MO3ULKN Cpenu IIaThopM Uil JUCTAaHIMOHHOTO
00y4eHusl ¥ MPOLEHT HEJOBOJBHBIX €€ (PYHKIMSIMHU CBEIECH K HYIIO

(cM. pHCYHOK).

-

70 %
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40 %
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10 %.
0%

JloBoJieH JloBoJieH, MpeanounTaro IlosHoOCTHIO
na 100 % HO eCcTh JpYroii cepBuc He/I0BOJIEH
HEI0CTATKH

CremneHb 10BOJbCTBaA cucteMoii BigBlueButton

Bwmecte ¢ Tem cneayer OTMETUTh, YTO JTUCTAHIIMOHHBIE ()OPMBI
o0ydeHHs cIeayeT pa3BUBaTh, TAK KaK OMPOCHI TToKa3anw, 4to 46 %
CTYJIEHTOB JI0 CHUX IIOp OTJAIOT MPEANOYTEHUE ayJUTOPHBIM TpPaIH-
IIMOHHBIM (OpMaM 3aHSATUN, a TIOJHOCTBIO JIOBOJBHBI OHJIANH-
obOyueHreM Juib 26 %. OCTambHBIE CYUTAIOT, YTO €ro HEOOXO MO
COBEpPIIICHCTBOBATD.

Ha ocHOBe BBIIIEU3IOKEHHOIO MOXKHO CEIAaTh BBIBOJ, YTO
B YCIIOBHSIX TIAHAEMHH BO3MOXKHO (opMHpOBaHHE MPO¢)eCCHOHATb-
HBIX KOMITETEHIIHIA CTYJEHTOB CTPOUTENHLHOTO By3a. Jis ycrmemHon
peanuzanny 00pa3oBaTENBHBIX 3a7]ad HEOOXOIUMO MPOIOIKUThH Ha-
TIOJTHSATH COJIepKaHWEeM y4eOHbIE KYpChI, alalTUPYs UX IS TUCTaH-
IIMOHHBIX ()OPMATOB, U OOECHEYUTh NUCTAHIIMOHHOE B3aWMOJIEHCT-
BHE C IPEIOIaBaTEIs M.

Crnmcok JiMTepaTypbl

1.  Bomexun, K. A. Ucnons3oBanue HHPOPMAIHOHHBIX TEXHOIOTHH B Kypce Ha-
yeprarensHoit reomerpun / K. A. Boabxun, T. A. Acraxosa // OMckuii Hayd-
HbIi BecTHUK. — 2012. — Ne 2. — C. 282-286.

2.  Teu, M.T. dopmupoBanue mMpodhecCHOHATBHBIX KOMIETCHIMH CTYICHTOB
TEXHUYECKUX CIICHMAIBHOCTEl B mpouecce Tpauueckodl MOATOTOBKH /
M.T. Ten // Teomerpus u rpaduxa. —2015. — T. 3, Ne 1. — C. 59-63.
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YK 378:004.9

HAYAJIBHOE OBYYEHUE BA30BbIM KOMAHJIAM
I'PAOHUYECKOI'O PEJAKTOPA

B.A. Tokapes, kaHA. TEXH. HAyK, JOLEHT

Poibunckuii 2ocyoapcmeennulii a8uayuoH bl
mexuuyeckuti ynugepcumem um. I11.4. Conoevesa,
2. Peibunck, Poccutickas @edepayus

KiroueBsie croBa: 31€KTpOHHAS TeOMETpUYEcKasi MOJeNb, 0a30BbIe KOMAHIbI
MOCTPOCHHSI MOJIENHM W TMPOSKIMOHHBIX W300pakeHHH, TabnuuHble (QOPMBI TPea-
CTaBJICHMS 3aIaHUI

Amnnoranusi. PaccMOTpeHbl prMephl HavanbHBIX 3aJaHuil IJIsi OCBOSHHUs Oa-
30BBIX KOMaH]I MOCTPOCHHS SIICKTPOHHBIX T€OMETPUIECKUAX MOJENEH U (OpMHUPOBa-
HUSI aCCOLMATHBHBIX MPOCKIIMOHHBIX M300pAKCHUI B TUCIHUILIMHAX TPadUuecKoro
LMKIIA.

[Ipu oOyueHUM CTyIEHTOB OCOOEHHOCTSM pabOTHI B Tpadude-
CKHX PEJaKTopax B MEPBOM M3 JUCLUIUIMH Tpa(uuecKoro MK
00BIYHO paccMaTpuBarOTCA 0a30Bble KOMaHIBI [1] mOCTpoeHUs ieK-
TPOHHBIX T€OMETPUUECKHX MOAENEH M CHOCOOBI MOCTPOEHHUS acco-
LUATUBHBIX MPOEKIMOHHBIX n300paxkeHui. [1pu aToM BakHO, YTOOBI
3JIEKTPOHHBIE T€OMETPUUYECKUE MOJEIH B HAYAIBHBIX 3aJaHUAX 00-
JIa/1ay HarIsiTHOCTHIO [2], MMENH MOHSITHYIO CTYJCHTY FeOMeTpHYe-
CKyI0 ()OpMY C BO3MOXXHOCTBIO OTHOCHTENBHO IPOCTOr0 OBICTPOTrO
BBIJICTIEHUS OTAENbHBIX YacTe [3].

ba3oBble KOMaHABI B Pa3IMUHBIX BEKTOPHBIX PEAAKTOpPaxX MMe-
10T pa3luYyHble Ha3BaHUS. DTO CBSA3aHO C OTCYTCTBHUEM OOILIENPUHS-
THIX CTaHIAPTOB IJIs1 Ha3BaHWN 3THX KoMaHA. B nmanHoii pabore 3a
OCHOBY B3SITbl Ha3BaHUs U3 CHCTEMbl aBTOMAaTH3UPOBAHHOI'O MPOEK-
tupoBanusa KOMITAC-3D.

B craTthe paccMOTpeHbI TPU HAaYaJbHBIX 3aaHUS AJISl U3yUEeHUs
croco0oB (popMUPOBaHMS 3IEKTPOHHBIX I'€OMETPHUUECKUX Moesen
C TMIOMOLIBIO YeThIpeX 0a30BbIX ONepaluil TPEXMEPHOTO IIOCTPOCHHUS :
BBIIABJIMBAHMs, BpAIlEHHs, IO CEUEHUSIM U KuHemaTuueckoi. [Ipu
3TOM YUUTHIBAIOTCS PA3JIMUHBIE TUIIBI OyJIEBBIX OIlEPALIi.

Ha nepBoM mpakTH4ecKoM 3aHATUH U3ydaeTcs (OpMUpOBaHHE
MOJIETN C MPUMEHEHUEM OIepaluil MO0 CEYEHUSIM MPH MOCTPOEHUU
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MPaBUIBHON NMUpaMHIbl ¢ BbIpe30M. CedeHus MPeacTaBisiioT co00i
NPaBUIbHBI MHOTOYrOJIBHUK (OCHOBAaHHE MNUPAMHUABI) U TOUKY
(Bepmnaa). OcBauBaeTCsl TakKe Onepalys BbIpe3aHHs BbIIABIMBA-
HUEM MHOTOYroibHUKa. bojee merasbHOE OomMCcaHue 3TOro 3aJaHus
CO CCBUIKaMHU Ha BHJeOMaTepHasbl npuBeneHo B pabore [4]. [lpu
pa3paboTKe accOLMaTUBHOTO YEpTeKa K 3TOMY 3aJaHUIO CTYIECHTHI
OCBaMBAaIOT ABTOMATH3UPOBAHHOE IOCTPOEHHE BUIOB, MPOCTHIX Pa3-
PE30B, aKCOHOMETPHUH, HAHECEHNE HOMUHAJIBHBIX 3HAUYEHHUH pa3Me-
poB. 3amaHue Il HECKOJBbKHX MECATKOB BapHaHTOB COCTaBJICHO
B TaOJIM4YHOM (hopme ¢ BapbUPOBAaHMEM OPUEHTALMI M KOIMYECTBA
CTOPOH 0a30BBIX MHOT'OYTI'OJIEHUKOB.

Ha crnenyromux npakTHUecKuX 3aHSATUSAX BBIIOIHSAIOTCS /Ba 3a-
naHus, Ha3BaHHbIE «KoHyc» U «Kirou» (cM. pUCYHOK).
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I'paduueckas 4acTb ABYX 3aTaHUI
JUIs1 U3Y4EHHUSI OCHOB TTOCTPOEHUS MOJIENIEN U UepTexen

[Ipn BoimonHennu 3amanust «KoHyc» H3y4aroTcs omnepanuu
BpAILCHUs IIPU MTOCTPOEHUH TeJ, OrpaHUYEHHBIX KOHHYECKOH, cde-
PHYECKOI M LWIMHAPUYECKOH MOBepXHOCTAMHU. B wactu dopmupo-
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BaHUS MPOCKIMOHHBIX ACCOIMATUBHBIX H300pPKECHHH Ha 4YepTeKe
aKIEHT CJIeNIaH Ha COBMEIICHUY MTOJIOBUHBI BUJIA U TIOJIOBHHBI pa3pe-
33, TMOCTPOCHHHM CEUYCHUS W aKCOHOMETPHYECKOTO H300paKeHUS.
I'paduueckas yacTh 3aJaHKs COCTABJICHA B MAapaMETPHUECKOM BHJIC
¢ TaONMMYHOM (HOPMOI TpEICTABIICHHS 3HAUYCHUN MapaMeTpoB MO Ba-
puanTam (Tabmumna 1).

Tabmuna 1
@OparMeHT TabIrIBl HCXOAHBIX AaHHBIX 3aqaHnst «KoHyc»
Bapuant D d h r b
1 70 20 50 35 15
2 30 30 60 30 20
3 90 40 70 35 25
4 70 20 70 35 20

Tlpumeuanue. Crepyrolie BapHaHTBl 3aJaHUNl Ha CTYAEHUYECKYIO TIpYIILY
(bopMHUPYIOTCS 3a CHET U3MEHEHUSI YUCIICHHBIX 3HAYCHHUIT ITapaMeTpoB.

B 3aganun «Kiou» npu co3gaHuu MOIEIN M3ydaeTcsl KHHeMa-
THYeCKasl omepanus Ui HOCTPOEHMS OCHOBBI KIIIOYa, a TAaKKe 3a-
KPEIJISIOTCS ONepaliy BBIAABIMBAHUS A (OPMUPOBAHMSA OTBEP-
crua W BpameHus st dopmupoBanus Qacok. OcBamBaercss mHo-
CTPOEHHE BHJa C OOPBIBOM M BBIHOCHOI'O 3jeMeHTa. OCHOBHBIE I'e0-
METPUUYECKHE MapaMeTphl 3aJaHusl NpUHATH U3 ctanaapra [5]. Ilo
CpaBHEHHIO ¢ Tabiauueill pa3MepoB CTAaHAAPTHBIX KIIOYEH, B MCXOZ-
HyI0 TaOnMIly AaHHOrO 3aJaHus A00aBJIEHBI J1Ba JOMOJIHUTEIBHBIX
BapbUpYyEMBIX Hapamerpa — pasmep dacku h u quamerp orsepetus d
(Tabnuua 2). OTBepcTHE BBEACHO Ui OCBOGHHUS CTYyAEHTaMHU IIO-
CTPOEHHS BCIIOMOTaTEIbHBIX T€OMETPUYECKUX DJIEMEHTOB MOJEIH.
Tabnuua MCXOMHBIX AAHHBIX B 3aJaHUM conlepxuT 21 BapuaHT (Io
KOJIMYECTBY THIIOPa3MePOB KIIOUEH B CTaHIApTe).

Tab6numna 2
HauaspHsIit (parMeHT TaGIHIBI HCXOAHBIX AAHHBIX 3a1aHus «KITo€»
Bapuant S L 1 r h d
1 0,7 32 6 0,7 0,03 0,3
2 0,9 32 10 0,9 0,05 0,3
3 1,3 40 12 1,3 0,07 0,4
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B xauectBe momoigHHWTENHHOrO y4eOHOTO MaTepuana BO BCeEX
3aIaHUSIX MCIIONB3YIOTCS BHJIEO3AMMCH TIOCIEOBATEIEHOCTH TI0-
CTPOEHUS MOJIENIeH U MPOESKIIMOHHBIX H300payKeHHIA.

[TapaimnenbHO ¢ BBITIONMHEHUEM TaHHBIX MPAKTHYECKHX KOMITBIO-
TEPHBIX PabOT Ha JIEKIHUSAX Pa30OMparOTCsl MHOTOTPAaHHUKH, BHJIBI
KPUBOIIMHEHHBIX TMOBEPXHOCTEH, MMOCTPOEHWE TOYEK W IJIMHWN Ha
IJIOCKUX W KPHUBOJHMHEHHBIX MOBEPXHOCTAX. PaccmaTtpuBaercs mo-
CTPOCHHE JHMHUN mepeceueHuss noBepxHocTeil. ComocTaBisIOTCS
«PYYHBIE» U KOMIIBIOTEPHBIE CIIOCOOBI PEIIeHNs YKa3aHHBIX 3a]ad.

Bo Bcex Tpex HavyambHBIX KOMIBIOTEPHBIX 3aJaHUSX HCXOIHBIE
JaHHBIE TIPEJICTaBICHBl B TaOIMYHON (opMe C BapbUPOBAHHEM He-
Oonpmioro uncia napamerpoB. llpu 3Tom Takas ¢opma, M0 MHEHHUIO
aBTopa, 00Nalaer CyIECTBEHHBIMH MPEUMYIECTBAMH. 1aOmuIisl
KOMIAKTHBI W YIAOOHBI ISl YTEHUS W ONEPATUBHOTO BBHIMIOIHEHUS
WHIWBHUIYaLHOTO 33/IaHus. JTO croco0cTByeT 3ddekTuBHOMY OC-
BOGHHIO CTYIEHTOM Ha MPAKTUYECKOM 3aHATHU 0a30BBIX OlEparuii
MTOCTPOEHUST MOJIENH U YepTexa. [ pa3sHbIX TPyl NpernogaBaTenb
OIIepPaTHBHO U3MEHSIET TaOIHIly TapaMeTpOB.

TabnuyHOe TMpeAcTaBlIeHHE B ITHX 3aJaHHSAX MO3BOJSET HEMo-
CPEICTBEHHO MEPelTH K M3YYeHUIO CTYISHTaMH CIIOCOOOB MOCTpOe-
HUSI apaMeTpUUecKuX Mmonenei [6], co3maHusl 3IEKTPOHHBIX Teo-
METPUYECKHX MOAeed U K (POPMUPOBAHUIO TPYIIIOBBIX KOHCTPYK-
TOPCKUX JIOKYMEHTOB.
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CBEPCTHHNYECKOE TBIOTOPCTBO
KAK MHHOBAIIHOHHAS1 OBPA3OBATEJIbHASL
CPEJA ITPM U3YYEHUUN UH)KEHEPHOU I'PA®OUKHU

B.I1. Y1aceBu4, KaHJ. TEXH. HayK, Ipodeccop,
3.H. YaaceBu4, KaH[I. TEXH. HAYK, TOLIEHT

bpecmckuii 2ocyoapcmeenHblil mexHuYecKull yHugepcumen,
e. bpecm, Pecnyonuxa benapyce

KinroueBsle coBa: ThIOTOp M 00pa3oBaHUE, THIOTOPCTBO B MEJArorHKe, CBEp-
CTHMYECKOE THIOTOPCTBO NPH HW3YYCHHM MHXKEHEPHOH rpadMkd, OTIMYME THIOTOpA
OT Tejarora

Amnnoranust. MHAuBHIyanbHas THIOTOPCKAs KOHCYNbTALUsl — OpraHU3aI[UOH-
Has (opMa THIOTOPCKOTO CONPOBOXKICHHMS, IMpENCTaBIAIoNas coboit obcyxaeHne
o0ydaromierocsi ¢ THIOTOPOM 3HAYMMBIX BOIIPOCOB, CBS3aHHBIX C IMYHOCTHBIM CaMO-
pasButHeM u ydeOHO-mpod)ecCHOHANBHOI caMopeanu3anueil. PaccmarpuBaercs
POJIb THIOTOPCTBA B aIANTAI[UN CTY/IEHTa-IEPBOKYPCHUKA B BY3€.

B coBpemenHoM oOmiecTBe Bce Oosiee BOCTpEOOBAaHHBIMHU CTa-
HOBSITCS KOMIIETEHTHBIE CIICIHAINCTEI, CIIOCOOHBIE OBICTPO aaarnTH-
POBATHCS B HOBBIX COL[MAIbBHO-OKOHOMUYECKHX YCIIOBHSX, a paboTo-
JaTeI 3aMHTEPECOBAHBI HE TOJIBKO B KBAJIH(PUKAIIMK COTPYAHUKOB,
HO ¥ B UX CIIOCOOHOCTH pabOoTaTh B KOJUIEKTUBE, B X HHUIIMATUBHO-
CTH, YMEHHH YCIHENIHO CIPAaBIATHCS C Pa3IHMYHBIMHU KU3HEHHBIMU
U IpopecCHOHABHBIME CUTYaUsIMUA. KOMIETEHTHOCTHBIN TOAXO.
NperbsBISIET CBOU TPEOOBaHMS M K IPYIMM KOMITOHEHTaM 00pa3oBa-
TEIBHOTO TPOIecca — MEeJarorn4ecKMM METOaM M TEXHOJIOTHSIM,
OpraHM3allMy YIIPaBIICHUS MeIarormdeckKiuM mpoueccom. B ycrmoBusix
TAKOro IO/IXO/a B TIpeeiax OTACIBHOrO MOAYJS CTaBUTCS 3aaada
OCYILECTBJIATh KOMIIJIGKCHOE OCBOCHHE HABBIKOB, YMEHUI U 3HAHHI
B paMKax ()OPMHUPOBAHHMS Yy CTY/EHTA IEPBOr0 Kypca TEXHUYECKOTO
By3a KOHKPETHBIX KOMIIETEHIINH, KOTOpbIe 00eCIIeUYMBAIOT BBIOIHE-
HHUE OIPEACICHHBIX TPYAOBBIX (YHKIHH, YIOBIETBOPSIOUIUX I0-
TpeOHOCTH paboTomaTens.

[Tenarorn, mpenonatomme ydeOHble Kypchl «HaueprarenmbHas
reomerpus» u «MmxeHepHas rpadukay, COCTABISIONIME OCHOBY
rpau4ecKoil MOATOTOBKH, YaCTO CTAJKHBAIOTCS C IPOOIEMOMN BBI-
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ITyCKHUKOB TIKOJ — OY€Hb CIIa00 pa3BUTHIM MPOCTPAHCTBEHHBIM BO-
oOpakeHreM. boIbIIyI0 pOJIb UTPAIOT CAMOBHYIIIEHWE I MUKPOKITH-
MaT, CKJIa/IBIBAIONIAICS B yU4eOHBIX rpymmax. Eciau yuammiics mode-
My-TO TIPUIIET K BBIBOAY, YTO y HEro HUYEro HE MOIYYUTCS, TO
CKOIIbKO OBI BPEMEHU OH HH CHJEN HaJ 3aJlaHheM, BCE PaBHO C HUM
He crpaBuTcs. Takoe caMOBHYIIEHHE Tapaln3yeT BOINIO CTYICHTA,
JUIIaeT KOHIEHTpanuu. B 3ToM ciydyae Hajmo AOOWTHCS TeperoMa
B IICUXHKE YYaIerocsi, BCEIUTh B HETO YBEPEHHOCTh B CBOMX CHJIaX.
Ha ycremmocTs 00y4eHUsI CTYyIEHTOB MOTYT BIUSATH Takue (hakTo-
PBI, KaK SMOIIMH, YYBCTBa, HACTPOCHUE B JAHHBI MOMEHT, TeMITepa-
MEHT, Xapakrep U T.1. TOIBKO B TOM cilydae, eClii 3aJaHue ydale-
Mycsl JJOCTYITHO U METOJ| €r0 PeIleHHsl SCEeH, OH YyBCTBYET CIIOCO0-
HOCTh JIBUTAThCA BIEPEA, YTO MPUBOIUT K YCHEIIHOMY PEIICHUIO
MOCTaBIIeHHOM 3a7aun. Kpome Toro, Takasi HEyBEpEHHOCTh — CIIEICT-
BHE HEOOXOMMOCTH OCBOEHHS OOJBIIOro 00bema rpadudeckoil nH-
(dhopmarum, nofaromieiicss B y4eOHBIX MaTepHanax abCTPaKTHO, YTO
3aTpyIHSET OCO3HaHHOe ee Bocmpusthe. OTcioga — HEeNOOLEHKa
3HAYMMOCTH BBINICHA3BAHHBIX Tpad)UYecKUX ITUCIUILUINH B TIOCIE-
IYIOIIEe O0IIenHKEHEPHOH MTOATOTOBKE CTYIEHTa, WX HEOOXOIIMO-
CTH Kak B Tporiecce OOy4YeHHUs, TaK W B €ro JajbHeWIer mpodec-
CHOHAJILHOM JiesiTenbHOCTH [1].

[Ipu n3ydyenun paszuena « ApXUTEKTYpHO-CTPOUTEIbHBIC U KOH-
CTPYKTOPCKHE depTexn» Kypca «/mkeHepHas rpaduka» Mbl oOpa-
THUJIM BHUMAaHKE, YTO ONKMCAHHAS CHUTyalus TpeOyeT OT meaarora Io-
BBIIIICHHOT'O BHUMAaHHUs K OONBIIMHCTBY CTYAEHTOB, PabOOTAaIOIIMX
HaJl WHAWBUIYyalbHBIMU 33/IaHUSIMH, TTOCKOIIBKY OHH TPATSIT MHOTO
BpPEMEHU HAa KauyeCTBEHHOE UX BbINONHEeHHE [2]. i cTyneHToB
CTPOUTENBHBIX CIIEUANBHOCTEH 3TO OKa3alloCh BaXKHBIM, TaK Kak,
C OIHOM CTOPOHBI, OHU 3aKperyisuin HaBblkd padoTel ¢ [OCT Enu-
HOM CHCTEMBI KOHCTPYKTOPCKOH TOKYMEHTAIINH, a C IPYTOil — UMeNn
Bo3MOkHOCTh H3yuuTh 'OCT 21.501-2018 [3] u yepe3 Hero o3Ha-
KOMUTBCA ¢ CUCTEMON TPOEKTHON JOKYMEHTAIINH JIJIsl CTPOUTENBCT-
Ba (CIIAC), urparomeil BaKHYIO POJIb B YCTaHOBJICHHHM MHOIHX
MEKIIPEIMETHBIX CBSI3EH, U B IIEPBYIO OYepellb — IPHU U3yYSHUH TEO-
PETHUYECKUX, TEXHOJOTUIECKUX M KOHCTPYKTOPCKHUX AUCIUTIINH.
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ITouck pesepBa BpeMEHHU Ha BBHIMOJHEHUE CTYJEHTAaMH J0CTa-
TOYHO CJIOKHBIX MHIVBHYANbHBIX 3aJlaHUH 3acTaBUJI HAC 0OPaTHThH
BHUMAaHUE Ha 11e1ec000pa3HOCTh BHEAPEHHS B TPYIIax TAKOH MHHO-
BaLlMOHHOIN 00pa30BaTENbHOM Cpeabl, KaK ThIOTOPCTBO, MIIM THIOTOP-
ckoe conpoBoxaeHue [4]. JomkHocTs ThioTOpa B Poccuiickoit ®e-
Jepalyy yTBEp)KICHa U BBEAECHA B POCCHICKYIO CHCTeMy 00pa3oBa-
HUSl NpHKa3aMu MUHHCTEpPCTBA 3[PaBOOXPAHEHUS] M COLUAIBHOIO
paszsutus PO Ne 2161 n Ne 2171 [5, 6] u B HacTosiee Bpems Mpo-
HUKaeT BO Bce cpeprl 00pa3oBaHMUs.

B Pecniy6nuke benapyck TeXHOIOMMH THEOTOPCKOT'O COIPOBOXK-
JIeHUs1 Hayalld arnpoOupoBaThCs IPU MOATOTOBKE CIIELUATIHNCTOB IIe-
naroruyeckoro npoduis (benopycckuil rocytapcTBEHHBIH YHHUBEp-
cuter, bermopycckuil rocy1apcTBEHHBIN NMeJaroru4ecKuii yHUBEpCHU-
ter uM. M. TaHka). YuuTbIBasi T0, 4YTO HNpoOIEMBl TOATOTOBKU HH-
KeHepa He MeHee TPYIAOEMKH, YeM IIKOJIBHOro mexaarora, B bpect-
CKOM TOCYIaPCTBEHHOM TEXHHMUYECKOM YHHUBEPCHUTETE PELICHO BBECTH
TBIOTOPCKOE COIPOBOXAEHHE yuyeOHOro mpolecca B TpyNIax, U3y-
YJaommx AMCUUIMHYy «HXeHepHas rpaduka». [IpuMenenue Tbro-
TOPCKOT'O CONPOBOXKIEHHS BO3MOXKHO TIPH OpPraHu3alMHu pPaOoThI
CTYAEHTOB HaJ MHIMBHUAYaJIbHBIMU 3aJaHUSMH BO BPeMs ayIUTOp-
HBIX 3aHIATUI B TOM Ciydae, KOrja Ha MPEeIIeCTBYIOIIUX 3aHATHIX
yKe ObUIM HE TOJBKO BBIOAHBI 3aJaHMsA, HO U YKa3aHbl IEPEUHH
I'OCT CIIAC, B KOTOpBIX MOAPOOHO M3IIOKEHA METOAWKA HX BBI-
noiHeHus. K 3ToMy BpeMeHH Bce CTYAEHTHI UMEIOT AOCTYIl K HEeoO-
XOMMOH CIIeHUaNbHO MTOArOTOBJIEHHON METOAWYECKOI JUTepaType,
ayIMTOpHs OCHAILEHa MYJIbTHUMEAUNWHBIM OOOPYHOBAaHHMEM, M KaX-
IbI CTYOEHT CHIMT 33 YEPTEKHBIM CTOJIOM C JIMCTOM YEpPTEKHOM
Oymaru TpedyeMoro hopmara ¢ UepTEKHBIMH HHCTPYMEHTAMH.

Bropas akagemuueckas mapa (cieyromas o pacuucaHuIo He-
MOCPEACTBEHHO 32 MEPBOM) MPOBOAUTCSA B (hopMe ympaBisieMoil ca-
MOCTOSITENIbHOI paboThl, KOra y menarora eCTb BO3MOXXHOCTh J1aTh
CTyAeHTaM TpeOyemoe KOIM4ecTBO KoHCyibTanuil. Llenecoobpasno
OpraHU30BaTh B KAXKAOW aKaJeMHUUECKOH TpyIIe, C KOTOPOH meaaror
BeleT padoTry, ceepcmuuueckoe mvlOmopcmeo, CyTb KOTOPOTo Co-
CTOWT B IIPUBJICUCHUH HanOoJiee MOATrOTOBJIEHHBIX CTYJEHTOB IPyII-
Obl K T[OMOLIM HeycreBaromuM. lcrmonb3oBaHWE CTYIEHTOB-
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TBIOTOPOB IPHUBOIUT HE TOJBKO K BBIPABHUBAHHMIO U IOBBIILICHUIO
YCIIEBAEMOCTHU B TPYIIIE, HO U K (JOPMUPOBAHUIO Y HUX TBOPUECKHX
KOMIIETEHLIMH, TOTOBHOCTH K TBOPYECKOMY MOIXOIY NPH YCBOEHHUU
popadaThIBaEMOro MPOrpaMMHOI0 MaTeprana.

Kak nokasana npakTuka, BHEAPEHHE THEOTOPCKOI'O COMPOBOX-
JeHUs IPU U3yYEHUH CTYACHTaMM I'pauuecKux AUCLUILIMH IpUBE-
JIO K PE3KOMY IOBBILICHUIO YCIIEBA€MOCTH B rpynnax. Cunraem Ie-
J1€CO00pa3HbIM M3JI0KEHHBIH OMNBIT THIOTOPCKOI'O COIPOBOXKIEHHUS
PEKOMEHIOBaTh K BHEAPEHUIO BO BCEX aKaJEeMUYECKUX TpyIIax,
B TOM YHMCIIE U Ha CTapIIMX Kypcax YHHUBEPCUTETA.
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V]IK 37.016-74

YHUBEPCAJIBHASI ®OPMA OPI'"AHU3ALIUA
CAMOCTOSTEJbHON PABOTHI CTYJIEHTOB
PU U3YUYEHUU WHXXEHEPHOU I'PAGUKH

3.H. YnaceBu4, KaH]I. TEXH. HAYK, IOLIEHT,
B.I1. YnaceBu4, KaHJ. TEXH. HayK, Ipodeccop

bpecmckuii 2ocyoapcmeenHblil mexHuYecKull yHugepcumen,
2. bpecm, Pecnyonuxa benapyce

KitroueBble clioBa: HauepTaTenbHast TeOMETPHS, YepUCHUe, HIKeHEpHast rpa-
¢buka, nHGOpPMAIOHHBIE TEXHOIOTHH, KOMITbIOTEpHas rpaduka

AnHoTauus. B cratbe onuceiBaeTcsi yHHBepcalbHas GopMa opraHu3anuu ca-
MOCTOSITETIBHOW U YIPABISEMON CaMOCTOSTEIbHONU PabOTHl CTYACHTOB IPH H3y4e-
HHUHU WHXEHEpHOH rpaduky. [TokasaHbl posib ¥ MECTO OIBITHOIO IEJIarora B OpraHH-
3aIlMM CaMOCTOSATENBHON pabOThI CTYJICHTOB, €r0 KOHTPOJIbHBIC (DYHKIIMH.

B coBpemenHom Mupe Bce 6onee BOCTpeOOBAHHBIMU CTAHOBSIT-
Csl CHELIUANIMCTBI, CIOCOOHBIE OBICTPO alaNTHPOBATHCA B HOBBIX JH-
HAaMHUYHBIX COLMAJIbHO-I)KOHOMHUYECKUX YCIIOBHAX, TaK Kak padoTo-
JaTeNln BCe Yallle 3aUHTEPECOBAHBI HE CTONBKO B KBAJIM(UKALIUN CO-
TPYZHHUKOB, CKOJIBKO B UX KOMIIETEHTHOCTH, CIIOCOOHOCTH PaboTaTh
B KOJUICKTHBE, WHUIMATUBHOCTH, YMEHHM YCIHELIHO CHpPAaBISATHCS
C Pa3jMYHbIMU >KU3HEHHBIMH U NPO(ECCHOHATIBHBIMU CUTYaLMSIMU.
KoMmeTeHTHOCTHBI MOXXOA MHpeAbsBIseT CBOM  TpeOOBaHHUSA
U K APYTMM KOMIIOHEHTaM 00pa3oBaTEeNbHOIO MpoLecca — COolepiKa-
HUIO, METOZIaM, NEAAarOrnYecKuM TEXHOJIOTHSIM, OPTaHU3alNy Teaa-
TOrMYecKoro mnpoiecca. B ycioBusx MogyiIbHO-KOMIIETEHTHOCTHOTO
Moaxoa B MpPEAeNax OTAEIbHONO MOIYJS OCYLIECTBISIETCS KOM-
IUIEKCHOE OCBOEHHE YMEHMHA M 3HAaHMH B pamMKax (OpMHUpPOBaHUS
KOHKPETHOM KOMIIETEHIIMH, KOTOpas OOEeCleurBaeT BBHIIOIHEHNE
KOHKPETHOM TpyHOBOW (DyHKUMH, OTpaxkaroleld TpeOOBaHMs phIHKA
TpyZza.

«MmxeHepHas rpaduka) BXOAWT B By3aX B YHCIO AMCLUIUINH,
COCTaBIISIIOIIMX OCHOBY MH)KEHEpHOro obpazoBanus. Llens ee nzyde-
HUSl — Pa3BUTHE MPOCTPAHCTBEHHOI'O NPEICTABICHHUS U BOOOpaxe-
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HUS1, KOHCTPYKTUBHO-T€OMETPUYECKOr0, a0CTPAKTHOI'O U JIOTUYECKO-
IO MBILIIJICHHS, CIOCOOHOCTEH K aHaJIN3y M CHHTE3Y IPOCTPaHCTBEH-
HBIX ()OPM Ha OCHOBE rpapuuecKuX Mozenedl MpOocTPaHCTBa, Mpak-
TUYECKHU PealIi3yeMbIX B BUJE UYepTeKeil 00BEKTOB M 3aBUCUMOCTEH.

3azauy AMCLUIIMHGL: 1aTh CTYIAEHTaM 3HaHUS U HaBBIKH, HEOO-
XOZIMMBIE U IOCTATOYHbIE [UIS BBIIOIHEHHS U YTEHUS YepTeKel pas-
JUYHOTO HAa3HAYEHMs, DELICHUS Ha YepTeKaX TIeOMETPHYECKHX
1 MH)KCHEPHO-TEXHUUYECKUX 3alad; OOeCIeUUTh MeEXIpPEeIMETHbIC
CBSI3U IIPH U3YYEHUU KOHCTPYKTOPCKUX AMCLUILIMH.

TeopeTnueckylo OCHOBY IOUCLUUIUIMHBI «/HXeHepHas rpadu-
Ka» [1] cocTaBisAOT HauepTaTelbHAasl reOMeTpus [2] U crenuaabHble
(OpMBI TEXHUUYECKOTO YepueHHsi, 00beinHEeHHbIE B pa3nen «OCHOBbI
rnocTpoeHus ueprexa» c¢ ucrnonb3oBanneM 'OCT EquHoil cuctemsl
koHcTpyKTOpckoi mokymentanuu (ECKI). Ilpu usydenun kypca
«HauepraTenbHas reoMeTpus» CTYIACHTBI HapsiAy C OCBOGHHUEM TEO-
PETUYECKUX IOJIOKEHUH NPUOOPETaloT HaBBIKM TOYHOrO Ipaduye-
CKOI'0 peLICHHs 3allad METPUYECKOr0 M MO3MLMOHHOTO XapakTepa,
YTO YPEe3BbIYAHO Ba)XKHO HA HAYAJIBHOM CTAaIMU OOyYEHHMs], TaK Kak
YMEHHUE HaliTH MyThb pelieHus rpaduieckoi 3amaun GopMHUpPYyeET 00-
LIyI0 HHXXEHEPHYIO KYJIbTYPY MOJIOJOTO CIIELHAJIHICTA.

«HxeHepHast Tpaduka» [OaeT CTYOeHTY 3HaHHs, KOTOphIE
B JalbHEHIIEM II03BOJIAT €MY H3YYUTh KOHCTPYKTOPCKYIO YacTh
CHeUaIbHBIX MHKCHEPHBIX NUCLUIUIMH U Ha KOTOPBIX OyIyT OCHO-
BBIBATHCS BCE pa3pabaThiBaeMble MM, KaK MHXKEHEPOM, TEXHUUIECKHU e
npoekTol. braromaps UM OH CMOXKET BBIIOIHATH KOHCTPYKTOPCKYIO
paboTy U M3ydaThb TEXHUYECKYIO JIUTEPATYPY, HACHILECHHYIO YepTe-
KaMu.

Takum obpaszom, aucuuminHa «VHxeHepHas rpaduka» ckia-
IBIBACTCS U3 [IBYX YaCTEH:

— PpaccMOTpeHHE OCHOB NPOELHUPOBAHUS [€OMETPUUECKUX 00-
pa3oB ¢ onopoii Ha 3HaHuE Kypca «HaueprarensHas reomeTpus»;

— W3y4YCHUE 3aKOHOB W IIPABWJI BBINOJHEHUS YEPTEXKEH I10
KypCy TEXHHUUYECKOTO YepUEHHUSI.

[Ton »ddextnBHBIM 00ydeHneM Kypcy «HxeHepHas rpadukar
B YCIIOBHSIX HENPEPHIBHOTO 00pa3oBaHMA MOHHMMaercs (hopMupoBa-
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HUE y CTyZI€HTa 3HaHUM, YMEHUI 1 HABBIKOB, IIO3BOJISIOILIUX EMY Pa-
LMOHAJIBHO OPTaHU30BbIBATD, YCIIELUIHO OCYIIECTBIISATH U KOHTPOJIH-
POBaTh CaMOCTOATENIHOE M3YUEHHE PA3JelioB U TEM KakK B IEPHUOJ
€ro U3y4eHHsl B yueOHOM 3aBEAECHUH, TAK U 110 €ro 3aBepiieHun. s
nejarora TEpMUH «00ydaTh» O3HAYAET «IIOMOYb CTYIEHTY YUHUTHCS,
copMupoBaTh NOTPEOHOCTH B IOCTOSIHHOM CaMOOOPa30BaHHUU.
OueBHIHO, YTO YHMBEPCAJIHHOM M NPOLYKTHUBHOH (opMoil moaro-
TOBKH CTYAEHTOB K aBTOHOMHOMY OCBOEHHIO Y4eOHOW AMCLMITIINHEI
CTaHOBMTCSI OpraHU3alMs UX camoctoarenbHoi padorel (CP) B pam-
Kax yueOHoro Kypca «/HxeHepHas rpaduka.

B nenarormueckoil 00pa3oBaTeNbHON JUTEpAType CYLIECTBYET
HEMaJIO Pa3HOYTEHUH B TOJIKOBAHUH CYILIHOCTH U MEXaHU3MOB Opra-
HU3ALUN ynpasisemou camocmosamenvrou pabomer (YCP), mecte
W POJIH MIEAarora npy ee BHIIOTHEHUH cTyAeHTamMu. [IpruMeHnTensHo
K M3y4eHHI0 MU Kypca «mxenepHas rpadukay cuntaem, uro YCP
MOXeET OBbITh YCHEIIHO OpPraHW30BaHa B YCIOBHSX, Korja o0ydaro-
LIMKACS YEeTKO BHIUT LENb MpeAcTosimeld paboTel U pabouee MecTo,
MPEAOCTABICHHOE eMy AJIsl BBIIOJIHEHHs HocTaBieHHoM nenu. U ec-
JIM 1eb IPONKCaHa B IIPOrpamMMe Kypca, TO croco0 ee JOCTHKEHUS
BO MHOTOM 3aBHCHUT OT aJalTallld K WHIMBUAYaJbHBIM CIIOCOOHO-
CTSM U JIMYHOCTHBIM OCOOCHHOCTSIM CTYZIEHTA, TAaKUM, HalpuMep,
KaK BOJIEBbIE KAUeCTBa, CIIOCOOHOCTh MpUJIaraTh yCHIUS ISl JOCTH-
KEHUS LU, IPeoJ0IeBaTh TPYIHOCTH B IpoLecce yueObl, KOHLEH-
TPUPOBaTh BHUMAaHNE M aHAIW3UPOBATh, HPOSBISTH YyBCTBO OTBET-
CTBEHHOCTH M yMEHHE COCPEIOTOYMBATHCS HAa KayeCTBEHHOM BbI-
MOJHEHUH y4eOHOro 3aaHusl.

Ha nenarora Bo3naraercst OTBETCTBEHHOCTh 110 CO3IaHUIO pado-
9Yero MecTa, He0OXOOUMOro AJIsl IPOAYKTUBHOW YIPaBJIsIEMON caMo-
CTOSITENBHONW pabOThl CTYJEHTOB B 4Yachl ayAWTOPHBIX 3aHATHH, T.€.
00ecedeHHI0 X ONTUMAJIbHBIMU YCIOBUSIMH Ul BBITIOJTHEHUS! MH-
IMBUIyalbHBIX 3afaHuil o kypcy «VmxeHepHas rpaduka». 3nech
peub uaer o0 ydeOHBIX MOCOOHSIX, COAEPKAIIMX BCE Pa3Aeibl U Te-
MBI IIPOIrPAMMHOI0 METOJUYECKOr0 MaTepualia, O Bblaade MHIUBH-
IyaJIbHBIX 3aJlaHUH C KOHCYJIFTATUBHOW BU3YyalU3alUeil X peleHus
Ha MYJIbTUMEOUMHOM OO0OpYIOBaHHMHU, O TPYIIOBOM OOCYXKIEHUU
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1 TIOCTaHOBKE KOHKPETHON paboThl CTYAECHTOB BHE ayIUTOPUU C JI0-
BEICHHEM 3aJaHuii 10 TpeOoBaHwmii, coorBercTBytommx ['OCT
ECK/ u Cucreme npoeKTHOU TOKYMEHTALUU 715l CTPOUTENbCTBA.

Conepxxanne CP (B tom uncne u YCP) u ee HaydyHO-MeTO-
IUYecKoe 0OecrieyeHrne OTpakatoTcsl B yUeOHON MporpaMme ANCLH-
mHbL. s ocBoeHus aucuMIuinHbl «MHxeHepHast rpaduka» cry-
JNEHTAaMH CTPOUTENBHBIX CIELUAIbHOCTEH BBICIIErO OOpa30BaHHUS
MIEpBOI CTyneHu pekomeHayercsa orBoguth Ha YCP no 40 % aynu-
TOPHBIX YacoB, MPELYCMOTPEHHBIX TUIIOBBIM y4eOHBIM IIaHoM. [Ipu
3TOM Ha ayAWTOPHBIE 3aHATUS PEKOMEHAYETCS BBIIENIATH HE MEHee
1/3 ot o0miero koauyecTBa y4eOHbBIX 4aCOB MO AUCLUIUIMHE.

Bugpr n ¢popmer koutpons CP u YCP onpenensitorcst yueOHoM
nporpaMMoii kypca «/HxeHepHas rpad)rka) B COOTBETCTBHHU C Tpe-
OoBaHMAMHU O0Pa30BATENBbHOIO CTAHAAPTA C YYETOM MOCTAaBJIEHHBIX
Leneu, 3a1a4 1 ee HayYHO-METOJUYECKON, OPraHU3allMOHHOM, MaTe-
PHAIBHO-TEXHUYECKON 00ECIEUEeHHOCTH, a TaKKe CIEU(PUKH YPOB-
HS CJIO)KHOCTH W JIOTMKHM HU3y4aeMoro pasfesna, ero 3Ha4YMMOCTH IS
OCBOEHHSI KOHCTPYKTOPCKHUX JUCLUIUIMH Ha CTapIIMX Kypcax B CHC-
Teme MexnpeamMeTHbIX cBsaseil. Kortpons CP u YCP ocymectsisier-
Csl IPeroJaBaTelieM BO BPEMS ayIUTOPHBIX 3aHATUI B BUAE:

— 3aImuTH y4eOHBIX 3aManuii [3];

— DKCIPECcCc-ONPOCOB HA AyAUTOPHBIX 3aHATUSX;

— JPYrHX MEPONPHUSTHH.

Hist meronunueckoil nogaepkku Y CP MOryT npOBOAUTHCS KOH-
CYJIbTallUM B COOTBETCTBUM C YTBEP)KAEHHBIM I'ParKOM.

Pesyneratel CP u YCP yunThIBaroTcsa Kak COCTaBHas 4acTb OT-
METKH IpY MPOBEACHUH MPOMEKYTOYHOTO KOHTPOJISI OCBOCHUS CTY-
JEHTaMH COIEp KaHUsl 00pa30BaTENbHBIX PA3ZeiOB U TEM IMPOrpam-
MBI U TEKyLIel aTTecTaluy 110 y4eOHO! AUCLUILUIMHE.

Crnucok JiMTepaTypbl

1.  Vnaceuy, 3. H. UmkenepHass rpaduka: mpakTukym : ydeb. mocobue /
3. H. Ynacesuu, B. Il Ynacesuu, . B.Owmecb. — 2-¢ u3g., mnepepad. —
MuHck : Bernmiimas mikoina, 2020. — 206 c.
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V]IK 378.147

BOITPOCHI NOBBIIIEHUS YOPPEKTUBHOCTHU
MPEIIOJIABAHUSA 'PAOUYECKUX JUCHUILINH
B CBETE COBPEMEHHBIX HH®OPMAILIMOHHBIX
TEXHOJIOI' Ui

I.M. ®aznyauH, KaHA. TEXH. HAyK, Tpodeccop

Mockoeckuti norumexuuyeckuil ynugepcumemn,
2. Mocksa, Poccutickas @eodepayus

0.A. SIkoBYyK, OLIEHT

Mockosckuti 2ocy0apcmeentblil mexHUu4ecKull yHugepcumem
um. H. 3. baymana,
2. Mocksa, Poccutickas @eodepayus

KitroueBble coBa: HHXeHepHas rpaduka, HauepTarenbHas FeOMETPHUs, POeK-

IMOHHOE YEpYCHHE, MAIIMHOCTPOUTENIBHOE YepyYeHHe, KOMIbIoTepHas rpaduka,
MYJIBTUMETUHHBIE TEXHOIOTHN

Amnnoranus. B craThe paccMoTpeHa ponb pa3aenoB AUCHUIUINHBI «HkeHep-

Hast rpaduka» B 0Opa3oBaTensHOM Tporiecce. [IpuBenenst Heobxoanmbie TpeGoBa-
HUSL K BEJICHUIO 3aHSTHI MO KaKIOMY M3 Pa3aesioB AUCUMIUTMHEL. OnucaHbl nHPOp-
MaIMOHHBIE TEXHOIOTHHU, UCIIONb3YeMBIC IIPU BEICHNUH 3aHSATHI.
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Llenp TaHHOW CTAaThU 3aKIIOYAETCS B OOOCHOBAHHMH JBYX BaK-
HBIX TIOJIOKECHHIA:

— pONb KaXIOro W3 pas3leioB AWCHMIUIMHBI «/HXeHepHas
rpaduka» B 00pa3oBaTEIbHOM IIPOIIECCE;

— 3HAYCHUE MYJIbTUMEIMHHOTO CONPOBOXKICHUS JIEKIIMOHHBIX
U MPAaKTUYECKUX 3aHATUI MO TUCLUILIMHE, MCIOIb3YeMOro Ha Ka-
dbenpe, 115t caMOCTOSATENBHON pabOTHI CTYAEHTOB U IPH MEPEXo/ie Ha
TMICTAaHIIMOHHYIO POpMY O0ydeHHS.

Cornacno ®epepanbHOMY TroCyIapCTBEHHOMY OOpa3oBaTelb-
HOMY CTaHAApTy TPeThero mokoieHus, kypc «VmkenepHas rpadu-
Ka» COCTOHT M3 HECKOJIBKHX OPraHUYECKU B3aUMOCBS3aHHBIX MEXKIY
coboii paszmenoB: «HaueprarenmpHas reomerpusi», «lIpoexmmroHHOE
gyepuyeHney», «MammHOCTpouTeNnbpHOe YepueHne» u «KommnbrorepHas
rpaduka.

K coxanenuto, crneayer KOHCTaTHPOBATh YMEHbIIEHHE KOIHYe-
CTBA 4acoB Ha ocBoeHHE Kypca «MmxeHepHas rpaduxa», 4To mpH-
BOJMT B KOHEYHOM CYETEe K YXYAIICHUIO BOCIPUATHUS, TTOHHUMAHUS,
a TaKke YTEHHWS W W3TOTOBJICHHS YepTeKeW Jeralieidl, MEeXaHW3MOB
W MallMH. OTO BBIIBJISIETCS HAa CTapLIMX Kypcax HpPU IMOATOTOBKE
KyPCOBBIX pabOT M MPOEKTOB, KOTOPHIE BHITIOIHSIOTCS C OIIMOKAMH.

Ka1plif M3 IepeuncIeHHbIX BBIIIE Pa3/IellOB UMEET COBEPILEH-
HO HEOOXOIMMBIE M B3aUMOCBSI3aHHBIE DJIEMEHTHI HHXEHEPHOI'O
BOCIIMTAHHUS CIIEIHAINCTA U TIOMOTaeT BOCIPHUATUIO CO3IaHHBIX dJIe-
MEHTOB MAIllMH ¥ MEXaHU3MOB. be3 3HaHMS U MOHUMaHMS BCEX pas-
JIeTIOB COBPEMEHHBIN HHXKEHep, Oy/Ib TO KOHCTPYKTOP, TEXHOJIOT WIIH
XYIO’KHUK, HE MOXKET CYMTAThCSl KOMIIETEHTHBIM. M OCHOBHas mpo-
Oema COBPEMEHHOTr'0 ToIXo/a K Kypcy «MmkeHepHas rpaduka co-
CTOUT, Ha HAII B3I/, B IIEpepacIpeesIeHUH CMBICIIOBOH HAarpy3Ku
Ha €ro 3aKIIYUTENbHBINA pasaen — «KoMmbrorepHas rpadukay — B TO
BpeMsI KaK OCHOBOIIOJIATAIONIHEe TOHATHS W TOCTYJAThl MPUXOIATCS
Ha NepBBIE TPH pasena.

[TormpoGyem o00OCHOBaTh HEOOXOMMMOCTH OoJiee TITyOOKOro
W3y4YEHHS BBIIICHA3BAHHBIX Pa3AeOB IAaHHOTO Kypca. YUUTHIBasd,
9TO CTYJEHTHI ClIa00 OPHEHTHPYIOTCS B HAYYHO-TEXHUYECKOH JINTE-
partype, a MHOTIa ¥ BOOOIIE HE YMEIOT paboTarh ¢ Heil, cephe3Hoe
BHUMaHHE YEIEHO U pa3padaThIBAEMbIM MYyJIbTUMEIHHHBIM CPEICT-
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BaM BEIEGHHS 3aHSITUH. DTO CIIOCOOCTBYET IMOBBIMIEHUIO KayecTBa
MPENOJHOCUMOTO MPEnoaBaTeieM MaTepuasa 1Mo BCEM BBIIIEepe-
YUCIICHHBIM pa3fieliaM HHXXCHEPHOU TpaduKH: JISKIHH, MpaKTHue-
CKHX 3aHSTHH, TECTOB TEKYIIEr0 KOHTPOIS 3HAHUN CTYJACHTOB, MyO-
JUKAIMK B M3IATEIbCKUX IIEHTPax y4eOHOM JTUTepaTyphl, SJIEKTPOH-
HBIX y4eOHO-MeToquIecKuX KoMriekcoB (3YMK) u T.1.

OnvH W3 TOMyNSAPHBIX METOAOB IMO3HAHUS 3aKOHOB Pa3BUTHS
O00BEKTOB U BBISBJICHUS WX OCHOBHBIX CBOMCTB — MOJCIHUPOBAHHUE,
MNPy TMOMOIIM KOTOPOro co3jaaercs (usndeckas wWid aOCTpakTHas
MoJielb 00bekTa. Ha mpakTvke MblI MOCTOSIHHO BCTpEYaeMCsl C reo-
METPUUYECKMMH MOJICIISIMU B BHJIE YEPTEKEH, KOTOPBIC U CTAHOBSITCS
CPE/ICTBOM OOIIEHHUS JIFOJICH B UX MPOU3BOJCTBECHHON JCATEILHOCTH.

Pasnen «HauepratenbHas reoMeTpusy» 3aHUMAETCS W3ydCHHUEM
rpaduecKux METOJIOB OTOOpPaXKEHHsI MPOCTPAHCTBA, pPa3padOTKOMN
HAYYHBIX OCHOB MOCTPOCHHS W HMCCIICIOBAHUS TE€OMETPUUYCCKHUX MO-
JeTiel, TPOCUPYEMbIX TE€OMETPUUECKUX OOBEKTOB M MX OTOOpaxe-
HUS HA TUIOCKOCTH, YTO MPUBOIUT K PA3BUTHIO MPOCTPAHCTBEHHOIO
BOOOpaXKEHHS M MO3BOJISAET peliaTh rpauueckue 3a1aun u3 Jpyrux
obuacreit 3HAHUIA.

[Monumanve W 3HAHUE HAYEPTATEILHOW TEOMETPUH IMO3BOJISET
0TOOPA3UTH JIF000H reOMETPUUECKUI 00pa3 Mo YepTeKy, UMEIOLIEMY
UMb 1Ba u3MepeHus. C 3Toi TOYKM 3peHUs] HauepTaTeNbHYIO T€0-
METPHUIO MOXKHO CUUTATh IPAMMATHKOM S13bIKa, KOTOPBIH HEOOXOAUM
KaK JUIs MHXKEHepa, BHIMOTHSIONIEr0 YepPTEXK, TaK U JJIs JII0OOro, KTO
JIOJDKCH M3TOTOBUTD M3JIENUE, & YEPTEK — SA3BIKOM TEXHHUKH, IPHUYEM
MEKTYHAPOIHBIM.

ITpuMepsl pa3pabOTaHHOTO MYJIBTUMEUIHOTO COMPOBOKICHUS
JISKIIMOHHBIX W MPAaKTUYECKUX 3aHITHI 1o pazmeny «HadepraTennb-
Hasi TEOMETPHsD» MPUBEACHBI HA pUCYHKaX | H 2.
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Arropr

Mpog 3 M. $empman

How OA. Amayr
Vemoepoamer

Pucynok 1. [Ipumep JeKIMOHHBIX 3aHATHI

OO0ocHOBaHNE BTOPOTO U TPETHEro pas3nenoB Kypca «Hxenep-
HadA rpa(l)HKa» HaM XOTeJI0Ch Obl HaYaTh C BHICKA3LIBAHHUS aKaacMHuKa
A.A. Tynonesa: «/HXeHep HE3aBUCHMO OT CHELUATBHOCTH JOJIKEH
YMETh YUTATh JI000H TEXHUYECKUH YEPTEX TaK XOpPOILIO, KAK MY3bl-
KaHT HOThD». llepedpasupys gaHHYIO LUTATy, MOXKHO YTBEPKIATb,
4TO, HC 3Hasd HOT, HEC CTaHCIIb MY3bIKAHTOM, HE YMES YNTATh YEPTECK,
HE CTAaHCIIb WHXXCHEPOM.

(D) (2] (@) ®) () (=) (=) (o) (o) (6]
(5] (0] (#) (2] (2] (2] (@) (&) (@) (o)
(%) (2] (0] (&) (8) (@) (2) (@) [9) (o)
(@] [0) [« (&) (@) (@) (%) (9] [2) (8
(8] [9) (@) [0) (@) (@) (@] (&) (@) s
(0] (#) (5] (8] (@) (@) (2] (0] (&) (s
(8] (0] (8] (8] (@) (9] (2) (9] [8)
(%) () b () (W) [9) [w) (@) (@) (B
() fosa) [osd) [osa) (icsd) [ooa) (o) [vcas) [cee) oo
bod) i) (0d GDs) G0d [O) (O] (2] (O] [0

Pucynok 2. [Ipumep npakTUYECKUX 3aHATHIA

Paznen «IIpoexuuonHoe YepueHne» — GyHIaMeHTaIbHAs YacTb
WH)XEHEPHOH rpaduky. 3HaHUS, YMEHHUS U HaBBIKU, IPUOOpPETEHHBIE
IPHU €ro U3yYeHHUH, HEOOXOIUMBI AJIsl OCBOECHHS OOILEHH>KEHEPHBIX
U CIIEUUAJIbHBIX TEXHUYECKUX JUCLUUIUIMH, a TAKXKE B MOCIEAYIOIIEH
WH)XEHEPHOH NesITeNbHOCTH.
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Koncrpykrop, pazpabaTbiBast neTaib 3a1aHHOTO (QyHKIIMOHAJIb-
HOI'O Ha3HA4YeHUs, ONpeersieT ee reoMeTpruueckyo ¢popmy. B coro
oyepes reoMeTprueckasi popma NpencTaBseTcsl KaK COBOKYITHOCTb
9JIEMEHTAPHBIX TEOMETPHUYECKUX TEN U MX YacTed. Y MEHHE MBICIEH-
HO NpeAcTaBUTh (HOPMY IPEAMETOB U MX B3aUMHOE PACIIONIOKEHUE
B IIPOCTPAHCTBE OCOOEHHO Ba)XHO I 3PPEKTUBHOIO HMCIOIH30BA-
HUS CPEACTB KOMIBIOTEPHOU IrpadMKy NP NPOEKTUPOBAHUN TEXHH-
YEeCKUX YCTPOMCTB U pa3padOTKe TEXHOJIOTUU X U3TOTOBJICHHUS.

B mpouecce n3ydeHus paszena cTyJeHThl OCBalBalOT OCHOBHBIE
nojaoxeHus: EnuHoH cucTeMbl KOHCTPYKTOPCKOW JOKyMEHTALHU
(ECKJI), B KOTOpBIX yCTaHOBJIEHBI B3aMMOCBS3aHHBIE IIPaBHIIa Pa3-
paboTku, opopMiIeHUS U OOpaIIeHUs K KOHCTPYKTOPCKON TOKYMEH-
TaIHH.

[Tpumeprr mpezeHTauuit mo pasgeny «lIpoexnuonHoe uepde-
HUE» IPUBEIECHBI HA PUCYHKE 3.

NocTpoenwe TpeTeero
u30GpaKeHHMA NO ABYM
3ajaHHBIM C Pa3spe3samH

H3obp:

OcHoBHBIC NMpaBIIA

(B, paspess,

BLITTOVTHCHHA

HCPTCKCH

s ="

Mocrpocnne O6umie npasina HaHecer T[Mpasuna BHINOMTHEHHA
‘l\(“l.l‘l o a no

- . I a SOHOMETPDHYEC N0
JBYM IATAHHBIM pasmepos PUCHOMOT PHTICCS

( H300paKeHHA
® if _

Pucynok 3. [Ipumeps! npe3eHTanui mo NpoeKIHOHHOMY YePUYCHUIO

Paznen «MamumHOCTpOUTEIFHOE YepueHHey, IMpernogaBaeMbli
B TEXHUUYECKUX YYEOHBIX 3aBENCHUSX, Oa3upyercss Ha TeopeThude-
CKMX OCHOBaX HayepTaTeNbHOH I'€OMETPHHM M HMPOEKLIMOHHOIO Yep-
YeHUsl. DTO BaKHEUIINN NPeaMeT, IPU U3Y4YEHUH KOTOPOTO CTYCH-
ThI 3HAKOMSITCSl C IIUPOKUM KPYroM TEXHHUYECKHX HOHATHH. B pas-
Jieie M3y4aroTcs IPUEMBbl M YCIOBHOCTH BBIYEPUMBAHUS MAILUH, UX
y3JI0B, JeTaineil, MpHUCHOCOONCHUH, METAJUIMYECKUX KOHCTPYKLMN
u T.0. Ero HazHaueHuwe — periaMeHTalusi M3TOTOBJICHUS HETajeH,
cOOpKM, MOHT@)Xa KOHCTPYKLMH, a TalKe HArlsgHOe OOBSCHEHUE
B3aMMOJEUCTBHSI COCTaBHBIX YacTel M IMPUHLMIIOB pabOTHI U3AENNS,

246



YTO IMO3BOJISIET B UTOre pa3OMpaThCsi BO BCEW TEXHUUYECKOH IOKY-
MEHTALUH, OTHOCSILEHCS K YepTeKaM.

Koncrpykuun uzpenuii TpeOyrOT HE TOJIBKO NOHMMAaHUS U CO-
OMIofeHNs] TPUHLUIOB M OCOOCHHOCTEH CO3JaHUSI COEIUHEHUH
B TPEXMEPHOM IPOEKTHUPOBAHUH, HO W IPABHJIBHO BBIIOIHEHHON
KOHCTPYKTOPCKOM [OKyMEHTAllMM COEOUHEHUIl ¢ CcOONIoIeHneM
npaBun ECKJI. Yeprexx Ha Oymare mpencrapisier coOOl TOKyMeEH-
TUPOBAHHOE MOATBEPKAECHHE HEOOXOOUMOM KOH(PUrypaluu AeTai,
BO3MOXKHBIX OTKJIOHEHHH pa3MepoB, GOpPMBI, KAUeCTBA TOBEPXHOCTH,
BHUJIOB XUMHKO-TEPMHUYECKOH 00pabOTKH, YIPOUHEHHS M MOKPBITHI.
[Ipu co3manuy OTBETCTBEHHBIX MPOAYKTOB B aBHAIUH, PAKETOCTPOE-
HUH, aBTOMOOMJIECTPOEHHHU U T.[. HAIWYHE YepTekeil 00ycloBIEHO
TpeOOBaHUSAMU K O€30M1aCHOCTH KCILTyaTalluy U3ACIHU.

[Ipumep mnpeseHTaunum mno paszeny «MalIMHOCTPOUTENBHOE
YepueHHe» MPUBEICH Ha PUCYHKeE 4.

Myasmuveouiinoe ¢

NCONMIE 11 OHOHBIE, ILTHIEBBIEH 3YOUATHIE COCTHHEHHA
' HEPAYLEMHBIE COETHHEHHS

H [PYKHHBI

lpt 8 3

Pucynok 4. IIpumep npe3eHTaluy o MalIiHOCTPOUTETBHOMY YEPUECHUIO

CrpemMuTenbHOE Pa3BUTHE BBIUMCIUTENIBHON TEXHUKHU OIpEre-
JWIO HEOOXOJMMOCTh HWCIONB30BAHUS KOMITBIOTEPHBIX TEXHOJIO-
ruii [1] B MHXKEHEepHO-TpaUIECKON MMOATOTOBKE U TOSBIICHHUS pa3-
nena «Kommeioreprnas rpaduka» («KommproTrepHOe MoOIenupoBa-
HUE» U T.11.). bpi10 OB HAUBHO MTPOTUBOPEUUTH 3TOMY. Ho 1 mipeyBe-
JTMYMBATh 3HAYEHWE KOMITHPIOTEPHBIX TEXHOJOTrWi ormacHo. Ha Hamr
B3TJISI/I, KOMITBIOTEPHI HE JIOJDKHBI 3aCIIOHATH COOOH IUCIUILIHHY.
CryzneHT, XopoLIo BIAACIOIINMN BBIUMCIUTENbHON TEXHUKON, HEpe-
KO HEe MOXeT 0e3 Hee BBINMOIHUTH MPOCTEHINNE BBHIYHCIUTEIbHBIC
ornepannu. HepasymMHOe MCIONB30BaHNE KOMITBIOTEPA ITOMOXKET PY-
KaM, HO HaHeCeT OTPOMHBIN Bpen ronoBe. KommbpioTep — HHCTPY-
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MEHT, 3aMEeHSIOLINN KapaHaall, JTUHEHKY, HUPKYJb U T.1., Oonee co-
BEpLICHHBIN, Oonee pe3yIbTaTUBHBIN, HO HMHCTPYMEHT, KOTOPBIA
JIOJKEH TOMOTaTh B yCBOGHUH AWCLUILIMHEL M cmeHa pabouero uH-
CTPYMEHTa He IpeAroaraeT 3aMeHy OJHOW HayKH Ha Apyryo. Jlro-
ObIM rpa)UYecCKUM MAKETOM CTYIEHT MOXET YCIICIIHO OBJIaJeTh 3a
HeIleNo-IPYTYI0 eXeIHEBHON paboThl, HO IPU 3TOM OCTAHETCS BCE-
rO-HABCET0 «UEPTEKHUKOM», MEPEHOCAUIMM IpaduuecKyto HHGOp-
MaluIo C TOTOBOM TBEPJON KOMHMH HA SKPaH MOHUTOpA.

Koro 0b1 HU TOTOBHJIM B By3€ IO TEXHHUUYECKOMY HalpaBiCHUIO
(CakanaBpOB, MH)KEHEPOB, MarucTpoB), 6e3 ymeHus paboraTh C dep-
TeKaMH ITHUM CHenuanucTam He oboituck. [lonmmanune mHpopma-
LMY Ha 4YepTeXe HEBO3MOXKHO 0€3 M3ydeHUs NPUBEICHHBIX paHee
paszznenoB «HxeHepHOM rpaduKm.

Xorenoch Obl OTMETUTH CIEAyIolLIee: HE CTOUT IMyTaTh 3aJauH,
CTOSIIIME TIEPE COTPYAHUKAMHU KOHCTPYKTOPCKUX Oropo Cyxoro uiu
Tymonesa ¢ 3aaa4amMyl By30BCKOH MOJATOTOBKU CTYIEHTOB.

Ha 6a3e u3ganHoro yueOHuka [2] Obln pa3paboTaH 3IEKTPOH-
HBIA yueOHO-MeToanyeckuil komieke «TexHndeckas rpaduka (me-
TanIo000paboTKa)» (PUCYHOK 5).

— ~=my
-
ACADEMA

SnescTy el ;
«lexnmiacckan rpadura

(meraLoobpaborka)s

ANTOpLE
Dy amep Mymposry
Sixonyk Oer ARSTOmLeRIry

TEXHHYECKAR
TPADUKA
(METARROOEPABOTIA)

Pucynok 5. OYMK «Texuuueckas rpaduka (MeraniooopaboTka)»

OVYMK npencrasisier coO0H 3JEKTPOHHBIN pecypce, MOAAEPKH-
BaIOLIUIl MPOBEAECHUE BCEX BUAOB 3aHATUU Mo AucuuiuinHe «MHxe-
HepHas rpadukay, cogepkaimuii HHOPMAIOHHBIE, TEOPETUIECKUE,
NPAKTHUYECKUE, METOJUUYECKUE, KOHTPOJIbHO-U3MEPUTEIbHbIE MaTe-
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pHasbl, a TaKXe 3JeMEHThl MH(POPMALMOHHOIO B3aWMOIECHUCTBHSL.
D10 nudpoBON TPOAYKT, OOBEAMHSIOMNK B cebe MaTepuaibl 1O
JIUCLUIUIMHE, WK PO EcCHOHANBHBIM MOAYJISM (pUCYHKH 6—8):

— pabodyio mporpammy;

— y4eOHHUK;

— KOHTPOJIbHO-OLIEHOYHBIE CPE/ICTBA;

— IpaKTHYECKUE 3aJaHMS;

— JEeMOHCTPaLMOHHBIE MATEPHAIIBL.

FMABA [paswuna BbINONHEHWA
JYepTexen HeKoTOoPbIX

JJ,ETEI‘IEI;! W WX CoOeUHEHMUHN
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Pucynok. 6. Untepdeiic cucremsr Y MK

LWinoHoYHbIe 1 WNKUEeBbIE
COejMHEHWA n

P P p——

P —

l WUnoxouHpe Co&aMHEHRA

Y ——

e | —— — 3

Pucynok 7. IIpumep naparpada DYMK
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I[To cBoeit cyTH 310 HHOOPMAITMOHHO-00pa30BaTEIBHBIN PECYPC,
rapaHTUPYIOLMH O00y4yeHHe HE3aBUCHMMO OT MECTa HaXOXAEHHWS,
B 3aJ]a4l KOTOPOI'O BXOIAT:

— ofecriedeHHe JOCTYITHOCTH 0Opa3oBaHHs B J000€ Bpems
U B JIIOOOM MECTE;

— (opmupoBaHuE MHIUBUIYAIBHBIX 00pa30BaTENbHBIX TPACK-
TOpHUH, THOKOTO y4eOHOro mporecca;

— of0ecriedeHue KOHTPOJS 3HAHMA M YMEHHH B PEeXHME OH-
NaiiH, OBICTPBIN pPe3yabTaT, 0OOBEKTHUBHOCTh OLICHKU;

— IMIOBBILICHHE HAIJISAHOCTH HM3Y4aeMOI'0 MaTepuaja C IIOMO-
LIBI0 MAaCIITA0MPYEMbIX WILTIOCTPALXid, MyJTbTUMEANNHBIX 00BEKTOB;
—  aKTHBH3AIUS CAMOCTOSITETIHHON PabOThl 00YYaOIIIXCS

— ucnonb3oBaHue Oonee 3h(HEKTUBHBIX MOAXOJ0B K 00yUCHUIO
1 COBEPIIECHCTBOBAHME METOUK MPEIIOJaBaHMs;
— passutue IT-HaBBIKOB CTYAEHTOB.

Pucynok 8. Cnoaps OYMK

Bo Bcex mupoBbIX y4eOHBIX MaTepuanax BCTPOEHBI MHTEpaK-
TUBHbIE KOHTPOJIbHBIE 33/IaHMsI Pa3HBIX TUIIOB 110 BCEM paslieiaM HH-
>keHepHoH rpaduku. Ilo uroraM mx BBINOMHEHHS CTYAEHT BUIWT Ha
9KpaHe oT4eT (PUCYHOK 9) ¢ yKazaHHEM OCHOBHBIX I1aPaMETPOB:

— Ha3BaHHe padOTHI;

— JlaTa 3aHATHS U BPEMs, 3aTPayeHHOE Ha BBITIOTHEHHE 331aHN;

— KOJIMYECTBO BOIIPOCOB U IIPABUIIbHBIX OTBETOB;

— IPOLEHT BBHIIOIHEHHUS.
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Pucynok 9. BapuaHTsl 0T4ETOB BBITIOTHEHHBIX KOHTPOJIBHBIX 3aganuii DYMK:
a — 0€e3 omuboK; 6 — ¢ OHIMOKAMU

Crnucok JiMTepaTypbl

1.  ®aznynun, O. M. Hcnonb3oBanue mporpamm 3D-MojenupoBanus Ipu o0yde-
HHUU UHKeHepHO# rpaduke / O. M. dasnynun, B. A. Psi6os, O. A. SIkoBuyk //
[lenaroruka. Bonpocs! Teopun u npaktuku. — 2018. — Ne 2 (10). — C. 54-58.

2. @asnynun, D. M. Texuuueckas rpaduka (MeramioodpaboTka) : yueOHUK ist
CTYI. yupexaeHuil cpel. mpod. obpaszoBanus / D. M. daznynun, B. A. Xan-
nuHOoB, O. A. SIkoByk. — MockBa : M31. uentp «Axanemus», 2020. — 336 c.

VK 744

HCITOJIb3OBAHME TPEXMEPHOI'O
MOJEJIMPOBAHUSA B 3JIEKTPOHHBIX

N JUCTAHIIMOHHBIX OBPA30OBATEJIBHBIX
TEXHOJIOTUAX

JA.B. XamuToBa, KaHJ. TEXH. HayK, JOLECHT,
C.C. ®u1uMOHOB, CTYACHT,
K.B. Hukonaes, cTyneHT

Kaszanckuii 2ocyoapcmeennbiii sHepeemuueckuli yHugepcumen,
. Kazanw, Poccutickaa @edepayus

KiroueBble cioBa: MOACTMPOBAHUE, AUCTAHIIMOHHOE 00pa3oBaHKe, IM(POBbIC
TEXHOJIOTHH, CHCTEMBI aBTOMAaTU3UPOBAHHOT'O IPOEKTHPOBAHUS

Amnzoranus. B cratee aHanmmsupyercs HCHONb30BaHUE KOMIIBIOTEPHOTO MOJIE-
JIMPOBaHUS C MPUMEHEHUEM CHCTEM aBTOMATU3HPOBAHHOTO IPOEKTHPOBaHUs, obec-
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MEYNBAIOIIUX [IPOEKTUPOBAaHNE JeTalel U cOOPOUHBIX €ANHHUI] B TPEXMEPHOM IIPO-
CTPaHCTBE, B AMEKTPOHHBIX M IUCTAHIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOIHSX.

Pa3BuTue nudpoBbIX TEXHOIOTUH U JUCTAHLIMOHHOTO 00yUYeHUs
MPU3HAHO OJHHUM M3 KJIIOYEBBIX HANpPaBIEHUH OCHOBHBIX 00pa3oBa-
TeNnpHBIX MporpaMM. COBpPEMEHHYIO CUCTEMY 00pa3OBaHHs TPYIHO
MPEACTaBUTh 03 HOBEWIIMX TEXHOJOTHH, KOTOphle 00ecIeunBaroT
oby4yaemoro nH(popmManueil B 1000e yao0HOE /U HETO BPEMs B BH-
Jie KOMIUIEKTa 3JIEKTPOHHBIX Y4eOHBIX MAaTEpPHAJIOB.

B ocHoBy Mopmeneil 31eKTpOHHOTO M JUCTaHLMOHHOTO 00pa3o-
BaHUs BXOJAT 00pa3oBaTelbHbIe TEXHOIOTUH, BKIIOYAIOLINE B ceOs
CO3JaHHE Y4€OHO-METOANYECKUX MATEPHAJIOB U KOHTPOJIb KadecTBa
3HaHuil. [Iporpecc B 061acTy MHHOBALIMOHHBIX TEXHOJOTUH (pa3Bu-
Tue ceru MHTepHeT, o0ecrniedeHne HOBEUIIMM KOMIIBIOTEPHBIM 000-
pyAOBaHHEM, NMPOrPaMMHBIMH NPOAYKTAMHM W KaHaJlaMH CBSI3U I1O-
CJIEIHEr0 MOKOJIEHHs) O3B0 pelaTh 3a7a4u, MOCTaBJIeHHbIE CO-
BpPEMEHHBIM 00pa30BaHUEM.

B Hnacrosiiee Bpems B Poccuiickoit ®enepauuu CTPEMUTEIBHO
pasBuBaercs cepa SHEPreTHKH, KaK TEXHUYECKH, TaK M TEXHOJIOTHU-
4yeckH. I MOArOTOBKM KauecTBEHHOTO KaJpOBOTO cocTaBa o0paso-
BaTeJbHas NoJIuTHKA Ka3aHCKOro rocy1apcTBEHHOrO 3HEpPreTHYEeCKO-
ro ynusepcutera (KI'DY) opueHTupoBaHa Ha co3iaHue aKTyajbHON
Hay4YHO-MHHOBAIIMOHHOM 3KOCHCTEMBI By3a U (opMupoBaHue 3ddek-
TUBHOHM ¥ KOHKYPEHTOCHOCOOHOH 00pa30BaTENbHON Cpebl.

Ha xadenpe nmxenepnoit rpaduku KI'QY npouecc obyuenus,
CBSI3aHHBII ¢ (OPMHUPOBAHMEM NPOEKTHO-KOHCTPYKTOPCKOM KOMIIEe-
TEHLWHU CIIELHAIUCTa, OCYILECTBISIETCS! C MCIOJIB30BAHUEM CHUCTEM
aBToMaTH3upoBaHHOro mnpoextupoBanus (CAIIP) u smekTpoHHBIX
00pa3oBaTENIbHBIX TEXHOJIOTUH KaK B OYHOM, TaK M JUCTAHLHMOHHOM
(dhopmaTax s cTyneHToB Bcex Gpopm obyuenus [1-10].

[Tonumanue ycTpoHcTBa 3JEKTPOIHEPTETHUECKUX KOHCTPYKIIUH
HE BCerza MOXeT OBbITh AOCTYIIHO B CHIIy KPYIHBIX Ta0apUTOB, BbI-
COKOW CTOMMOCTH 3TOro 000pYJOBaHUS M MHOTUX OPYIMX HPUYHH,
a rpauueckasi KOHCTPYKTOPCKasi TOKYMEHTAalusl CIOXHA Ui BOC-
HNPUATHUS, TIO3TOMY HCIOJNB30BAaHUE 3JIEKTPOHHBIX TPEXMEPHBIX MO-
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Jeneld TO3BONSET MNPEOJOJEeTh BbIMIENEPEUUCICHHBIE TPYIHOCTH
B 00BsICHEHNHU yueOHOr0o MaTepurara.

B manHO# padoTe NpeniokeHo paclupuTh TEOPETUYEeCKUe 3Ha-
HHUSl TPOrpaMMHOro oOecreueHusi, npegHasHaueHHoro mius 3D-
MPOCKTUPOBAHMS W BBINYCKA JOKYMEHTALMH B DHEPreTHYECKOH OT-
paciy, yBEIMYNTb CIEKTP TEXHUYECKHUX 3HAHWH cTyneHToB B CAIIP
C NaJbHEHIIMM HCIIOJb30BAHMEM IIONYYEHHBIX 3HAHUH Ha BBIITYC-
Karomux Kadeapax i co3IaHusi HeOOXOOUMBIX IEMOHCTPAMOHHBIX
MaTepuaioB BHICOKOBOJIBTHBIX 3JIEKTPO3HEPT€TUIECKUX YCTPONUCTB.

B kaudectBe mporpaMMHOro npomykra ucnoib3yercs Autodesk
Inventor, koTOpBIi pacronaraer MWHUPOKUMU BO3MOXXHOCTSMH CO3/1a-
HUSI TPEXMEPHBIX MOJENECH CaMbIX CJIOXHBIX KOHCTPYKLHH, KaK OT-
NeTbHBIX AeTalleld, TaK 1 COOPOYHBIX €IMHMLI.

[Iporpammusiii komrieke Autodesk Inventor mo3Bonsier mpoek-
TUPOBATh TOYHbIE HU(POBBIE MOJEIN NPAKTHUECKH JII000r0 00opy-
noBanus. IIpobnema cocrout B o0neryeHUH BOCHPUATHS U OHUMa-
HUSl pabOThl MEXaHWYECKUX Y3JI0B Pa3IMYHOI CIOXHOCTH. MexaHu-
YEeCKUE Y3JIbl — 3TO M3ZENHUs, COCTABHBIE YaCTH KOTOPBIX IOJBEpra-
IOTCSI COCOUHEHUIO MEXIy coO0ol cOOpOYHBIMHM OlepauusiMH Ha
NPEANPUITUU-U3roToBUTENE. TexHomornyeckast 0COOEHHOCTh JTH000-
ro MEXaHM3Ma 3aKJII0YaeTcsi B BO3MOXKHOCTH €ro cOOpPKH HE3aBUCH-
MO OT JAPYTHX YacTeH U3Iemnusl.

C momomisio 3D-momenn, cosmanHoir B CAIIP, m HarmsgHon
BHUJCOMHCTPYKLUHU CTYAEHT CMOXET B IOJTHOM 00beME U3yUUTh KOH-
CTpYKLIMIO, COOPKY M pa30opKy Jitoboro mexanusma. Ilapamerpuue-
CKasi TEXHOJIOTHUS JA€T BO3MOXKHOCTh OBICTPO MONy4YaTh MOAEIH TH-
MOBBIX M3AENWHA HAa OCHOBE CIPOEKTUPOBAHHOIO MPOTOTHIIA.
B nanHo#i pabore paccMaTpuBaercs TpexMepHas MOJIENb OrpaHUYH-
tend nepeHanpsbkerus cepun OITH-35 VXJI1 na 35 kB, ncnone3sye-
MOT'0 IJIsl 3alIUMThl OOOPYAOBaHHS CHUCTEM 3JIEKTPOCHAOXKEHHUS OT
KOMMYTALMOHHBIX U TPO3OBBIX MEPEHANPSIKEHUH (CM. PUCYHOK).
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TpexMepHast MOZIENb OTPaHUYHTEIS IePEHANPSHKECHUS
cepun OITH-35 VXJI1 Ha 35xB

Ha 6aze KI'DY wu crymeH4eckoro KOHCTPYKTOPCKOTO OrOpoO
«OueproCAD» B mepcrektuBe Iuianupyercss 3D-medars cmozmenu-
POBAHHOTO MEXaHHUYECKOI'O y3JIa.

CTyneHThl, OrpaHHYEHHBIE B BO3MOXHOCTSAX OOCTyHa K CETH
B JOMAlIHUX YCIOBMSIX, MOTYT IOJb30BaTbCSl MHTEPHETOM M IpPO-
rpammoii Autodesk Inventor B cnenuann3upoBaHHBIX YHUBEPCUTET-
CKUX ayJUTOPHSIX.

[Tpumenenue CAIIP B 351eKTpPOHHBIX M AMCTaHLMOHHBIX 00pa-
30BATENbHBIX TEXHOJIOTHIX BBIIOIHAET BaXKHYIO POJib IS HArJIsA[d-
HOI'0 M3YYEHUS! KOHCTPYKUMH M COOPKM T€OMETPHUYECKHX MOeei
MPOEKTUPYEMBIX OOBEKTOB C 3aIlaHHBIMH XapaKTEPUCTHKAMH.

CHnucok JiuTepaTypsbl

1.  PykaBumunukoB, B. A. T'padudeckne uHOOPMAIMOHHBIE TEXHOJIOTHH TIPU
(OpPMHMPOBaHUM POCKTHO-KOHCTPYKTOPCKOM ~KOMIIETEHIIMM CTYACHTOB /

254



B. A. PykaBumaukoB / KOTPA®-2020 : ¢6. marepuanos 30-ii Beepoc. Ha-
Y4.-0paKT. KoH}. Mo rpaduueckuM HUHPOPMALUOHHBIM TEXHOIOTHSIM U CHC-
temaMm / Hmxerop. roc. Texa. yH-T uM. P. E. AnexceeBa. — Hmwxkuuit HoBro-
pon : HI'TY, 2020. — C. 103-107.

PykaBumnukoB, B. A. TlepBbiii 3Tanm (OPMHUPOBAHHS MPOCKTHO-KOHCTPYK-
Topckoir kommnereHuun / B. A. PykaBummukos, M. O. Vtkun / KOI'PA®-
2019 : ¢6. marepuanoB 29-if Beepoc. Hayd.-mpakT. KoH(]. Mo rpaduuecKkum
MH(POPMAIMOHHBIM TEXHOJIOTUM U cucreMaM / Hikerop. roc. TeXH. YH-T UM.
P. E. AnexceeBa. — Hwxumiit Hosropon : HI'TY, 2019. — C. 66—69.
PykaBumiaukoB, B. A. IludpoBoe MomenupoBanue Kak rnepBbiil ypoBeHb (op-
MHPOBAHUS MPOEKTHO-KOHCTPYKTOPCKON KommeTeHuuu / B. A. PykaBuinu-
k0B, M. O. YTkuH // IHHOBallMOHHBIE TEXHOJOTHH B WHXXEHEpPHOU rpaduke:
MpOOJIeMbI U MEPCIEKTHUBSI : ¢0. Tp. MexayHap. Hayd.-npakt. koHd., 19 ampe-
ns1 2019 1., Bpecr, Pecnyonuka benapycs, HoBocubupck, Poccuiickas dene-
pauusi / M-Bo Hayku u BbIciero oopaszoBanusi Poccuiickoit eneparmu, Ho-
BOCHO. TOC. apXHUTeKTyp.-cTpout. yH-T (Cubctprn), M-Bo obpa3oBanus Pec-
nyonuku benapych, Bpecr. roc. TexH. yu-T ; oTB. pen. K. A. Bomexun. — Ho-
Bocubupck : HTACY (Cuberpun), 2019. — C. 216-221.

PykaBumnunkos, B. A. IHxkeHepHOE TeOMETPpUUECKOe MOJICTUPOBAHUE — JIHC-
mummHa  1mbpoBoro mokonenust /  B. A. PykaBuiunukoB, M. O. YTkuH,
D. M. ®aznynun // [IpubopocTpoeHie U aBTOMATH3UPOBAHHBIN IEKTPOIPH-
BOJ B TOIUIMBHO-9HEPIeTUYECKOM KOMIUIEKCE M JKHMIIMIIHO-KOMMYHAJIBHOM
xo3stiicTBe : Matepuainbl V Ham. Hayd.-mpakt. koH}., 12—13 mexabps 2019 r.,
Kazans : B 2 1. — Kazans : Kazan. roc. sueprer. yu-t, 2019. — T. 1. — C. 391—
393.

PykaBumnukoB, B. A. LudpoBas skoHOMHKa — HOBBIH 0a3zuc mpodeccro-
HanmpHOro obpasoBanus / B. A. PykaBumnukos, M. O. YTkun, JI. B. Xamuro-
Ba // AKTyaJbHBIE 33/1a4i U MYTH UX PELICHHs B 00JIAaCTH KaJpoBOro odecre-
YeHHsl 3JeKTPO- U TeriodHepreTuku : c0. Tp. Il Beepoc. Hayu.-mpakt. koH(.,
17-19 oktst6ps 2018 r., MockBa. — MockBa : Lentp monurpad. ycayr «Pamy-
ra», 2018. — C. 53-54.

IpoekTupoBanue cranka nasepHoit pesku B CAIIP Autodesk Inventor c wuc-
MOJIb30BaHUEM MapaMeTpu3aluk U ajantuBHbIX Momeneir / M. O. YTkuw,
K. B. Hukonaes, E. P. [Tonomapes, B. A. PykaBurunukos // J{ucnerdepusanus
U ynpaBiieHHE B 3iekTpodHepretuke : matepuanbl XXIII Beepoc. oTkpeiroit
MOJIOJIC)KHON Hayd.-pakT. KoH}., 2—4 oktsiOps 2018 r., Kazanp. — Kazans :
Kasan. roc. sneprer. yu-t, 2018. — C. 27-30.

PykaBumnukoB, B. A. Ludpooii skoHomuke — IudpoBoe oOpasoBanue /
B. A. PykaBumunukos, U. P. TazeeB, M. O. Ytkun / KOTPA®-2018 : ¢6. ma-
TepuasoB 28-if Becepoc. Hayd.-mpakT. KoH}. 1Mo rpadudeckuM HHPOPMAIHOH-
HBIM TeXHOIOrHsM u cucreMaM / Himkerop. roc. TexH. yH-T uM. P. E. Anexk-
ceeBa. — Hwkuauit Hosropoz : HI'TY, 2018. — C. 313-316.

255



10.

PykaBummunkoB, B. A. Ba3oBas reomeTpo-rpaduueckasi oaroToBKa Crieiua-
JIUCTOB B 00JaCTH TEXHUKU M TEXHOJIOTHH : MoHorpadus / B. A. PykaBumninu-
koB, E. B. YcanoBa. — Kazans : Ka3zan. roc. sueprer. yH-1, 2018. — 126 c.
PykaBumiauko, B. A. TToAroToBka cremyuaiucToB B 001aCTH HUPPOBOTo Mpo-
SKTHpOBaHHS Ha 0a3e DICKTPOHHBIX O00pPA30BATENbHBIX TEXHOJIOTHHA /
B. A. PykaBumnukoB // HoBble cTaHAapThl i TEXHOJIOTHH HHXEHEPHOTO 00pa-
30BaHUs: BO3SMOYKHOCTH BY30B M MOTPEOHOCTH He(TEra3oXMMHYECKOil oTpac-
i, CUHEPTUSI-2017 : ¢6. noknamoB u Hayd. ct. MexayHap. koud. — Ka-
3aHb : bponTo, 2017. — C. 338-341.

PykaBumnukoB, B. A. NmkenepHoe HUPPOBOE MOISTHPOBAHUE: MEPCIIEKTH-
Bbl pazsutus / B. A. PykaBummunkos // TIpubopocTpoeHre U aBTOMaTH3HPO-
BaHHBINA 3MEKTPONPUBOA B TOIUIMBHO-IHEPI€THUECKOM XO3SHCTBE : MaTepHa-
nb1 [ToBomKCKOM Hayd.-mipakT. KoHG., 7-8 mexabps 2017 r., Kazaup : B 2 T. —
Kaszans : Kazan. roc. sneprer. yu-1, 2017. — T. 1. - C. 317-322.

VK 62-1-/9

OB30P COBPEMEHHBIX JJIOCTUKEHUI
3D-IIEYATH

I'I'. HleasikuHa, KaHA. TEXH. HAYK, JOLEHT,
N.A. BopoBKOB, CTYJICHT,
FO.JI. CenuBepcToBa, CTYIEHT

Tlepmckuil HayUOHATBHYIL UCCIE008AMENbCKULL
NONUMEXHUYECKULl YHUGEpCUmen,
2. Ilepmw, Poccutickas ®edepayus

KiroueBsie cioBa: 3D-nipuHTEp, OBICTPOE MPOTOTUIHPOBAHKE, OHOMPUHTEPHI,

CCJICKTUBHOC JIa3€PHOEC CIIEKAHUEC, TCXHOJIOTUA 3D-neuaru

AnHoTauus. B crarbe npeacTaBieH 0030p MOCISAHUX Pa3pabOTOK U HCCIE0-

BaHUii B 00JIACTU aJAUTUBHBIX TEXHOJOIMI U PACCMOTPEHBI BO3MOXHOCTH, KOTOPBIE
OHM JIal0T. BBICTpOE MPOM3BOACTBO MpPEICEPUIHHBIX MPOAYKTOB MOXKET oOecreyu-
Batbcs 3D-nevarsto. Ognako 3D-mevyaTth He OrpaHUYMBAETCS TOJNBKO JIMIIb MPOTO-
TUIUPOBAHUEM, BOZMOXKHO M HEMOCPECTBEHHOE POM3BOCTBO.

3D-neyars BBICOKOTEMIIEPATYPHBLIX KOHCTpykKumii. B IleH-

TPAIbHOM WHCTHTYTE aBUAIIMOHHOTO MoTopocTpoenus uM. [L.U. ba-
paHoBa pa3paboTaH CIIoco0 CO3MaHUs JeTalieil s aBhaaBUTaTenei

13 BBICOKOTCMIICPATYPHBIX UHTCPKCPAMOMATPHUYIHBIX KOMITO3UIIUOH-
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HBIX MaTepuajoB MeronoM 3D-meyatu, KOTOpPbIE MOTYT BbIIEPKH-
BaTh 3KCTpeMajibHO BbIcOKHe Temmepatypsl (1500-2500 °C) u npu
3TOM 00JIaZjal0T JOCTATOYHOW MPOYHOCTBIO, HE TPEOYIOT OXJIaXie-
Hus [1].

[Ipy wu3roroBneHMHM H3AENUS W3 OTHEYNOPHBIX MaTepHaloB
B KaMmepe (opMHUPOBaHHUS 00pa3yloT MEPBUYHBIN CIIOW MOPOLIKOOO-
Pa3HOro KOMIIO3MIIMOHHOTO MaTepHalla, MNPEICTaBIIOMEro coOoi
CMECh, COCTOSIIYIO M3 KPYIHO3EPHUCTOH M MENKO3EPHUCTON (pak-
uuil. Maccoast gonst kpynHosepauctod — ot 50 go 80 %, a Menko-
3€pHUCTAs — CMECh IUCIIEPCHOW, YIbTPAaIUCIEPCHOW M HaHOIMC-
nepcHol ¢pakuuii. XKuznkoe cBszyrolee HAHOCAT HA OTPAaHUYCHHYIO
0051aCTh, COOTBETCTBYIOILYIO KOH(UIYPALIMH TONIEPEYHOr0 CEUEHHS
n3genns. OOpasyroT MOCHenyIoLe CIOM MaTepuaja U JKHUIKOrO
CBSI3YIOLIETO 10 OKOHYaHUs ()OPMUPOBAHMS U3IEIHS U OTBEPKAAIOT
ero, HarpeBast 10 OIpPEACICHHON TeMIIepaTyphl C MOCIEIYIOLIUM OT-
UroM npu remnepatype ot 1700 o 2000 °C [2].

3D-npuHTep Ha yrapHoMm rase. Hemeuxas kommnanus EOS
GmbH, omuH w3 BeaymuxX NpOW3BOIUTENEH sasepHbIX 3D-mpuH-
TEpOB MPOMBILUIEHHOr 0 Kj1acca, aHOHCUPOBaJIa HOBBIH BapHAHT TeX-
Hojoruu 3D-meyaTn METOAOM CEJIeKTHBHOrO JIa3€pHOIr0 CIEKaHWs
(SLS) ¢ ucnonp3oBaHNEM J1a3epOB HA MOHOOKCHJIE yIiIepona, M03BO-
JSIIOILMX J0OUBATHCS 00JIee BHICOKOTO pa3peLIeHusl.

Nmeromumecs: onpITHRIE 00pa3ibl OCHAIIEHBI J1a3epaMu MOIIHO-
crbto 50 BT ¢ pasMepoM MsATHA MPUMEPHO B [1BA pa3a MEHBIIIE, YeM
Y YIJIEKMCIOTHBIX aHasioroB. [loBblmeHne pasperaronieii criocooHo-
CTHU TIO3BOJISIET YBEIMYHUTH KAayeCTBO MEYAaTH U YMEHBLIUTH MHHH-
MaJlbHbIE pa3Mephl U3rOTaBIMBAEMBIX AeTainel [3].

3D-npuntep LaserProFusion. CyTs 3axirodaercs B UCIOJIb30-
BaHUM MacCHBa U3 MUJUIMOHA TUOAHBIX JIa3epOB O0IIEH MOIIHOCTEIO
5 kBT, xoTOpBIE BEIOOPOYHO CIEKAIOT ONpeeNeHHYIO IUIOIalb 10-
porka, a He GOPMHUPYIOT CJIOW CIIEKaHWEM TOYKH 3a TOUYKOH (pHCy-
HOK 1).
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Pucynok 1. Pabora 3D-npuntepa LaserProFusion

Ilo cpaBHEHUIO ¢ TpaAMIMOHHOM SLS-TEeXHOIOrMEW, MPOU3BO-
IUTEBHOCTD Ha MOPSAOK BbIle. Pa3paboTynky TOBOPST O BO3MOXK-
HOU 3aMeHe TaHHBIM CIIOCOOOM JIMThS O[] JABJICHHEM B HEKOTODPBIX
npoekTax [4].

Buonpuntep Biopixlar mo3Bonser coznaBath 00pasisl U3 pas-
HBIX TUIIOB KJIETOK B PAMKax OHOT'O MIPOEKTa C BHICOKOH TOYHOCTBHIO
u paspeuwienueM. IIpu paszmepax 80x70x57 cM cucTeMa BKIIOYAET
B ce0sl MUKPOMAHUIYJISITOP M MEXaHU3HUPOBAHHYIO MOJCTABKY MAJIS
MAaKCHUMaJIbHO TOYHOT'O pa3MeEILlEHHsI NTe4aTHON T'OJIOBKH M o0pasua.
YHuukanpHass ocobeHHocTh Biopixlar 3akmrodaercss B BO3SMOXHOCTH
PYYHOTO YIpaBJIEHHs, C MOMOIIBIO KOTOPOrO MOXKHO IIE€PEABUIaTh
MEYaTHYIO TOJIOBKY U IOJaBaTh KJIeTKU. BeTpoeHHas MHOrOLBETHAs
¢yopeciieHTHasi BU3yaln3alys MO3BOJISIET OCYIIECTBISATH MOHHUTO-
PHHT IIpoliecca IeYaTh B PealbHOM BPEMEHHU U aHajM3 TOTOBBIX 00-
pasLoB.

[IpousBozicTBO TKaHEH u Mofenel s u3ydeHus Ooie3Held Mo-
KeT IPUHTH Ha CMEHY HKCIIEpUMEHTaM Ha >KMBOTHBIX IIPH pa3padboT-
Ke JieKapcTB. Takol MOIX0MA COKPATHT U3AEPKKH M YCTPAHUT STHYE-
CKue rmpo0eMsl [5, 6].

3D-neyarh TBepAbIMH cIUIaBamMu. Hemelkue yueHble ONpUCTY-
MUJIM K UCCIENOBAHUSIM Ja3€pHOM MOPOIIKOBOM 3D-neyaTu TBEpAbIMU
CIUlaBaMH W3 KapOuaa Boib(pama U KoOabTa, MOMYyYHBIIUMH OOIb-
LI0€ PaclpoCTpaHEHHE B NPOU3BOICTBE PEXYIIMX HHCTPYMEHTOB.
Kapbun Bonmbgpama BecbMa Xpyrok. JJoOMTbCS yBEIMUEHHUS! CPOKOB
SKCIITyaTallud BO3MOXKHO OJarozjapsi COBEPLICHCTBOBAHHIO I'€OMET-
puu pe3uoB. 3D-mevars MO3BOJISIET co3AaBaTh Oosee cioxHbIe (op-
MBI, YeM TPaJULHOHHBIMU METOIaMU METAJUTYPrHH.
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[Ipumep coBepuieHCTBOBaHUSA (DOPMBI — HHTErpalms OXJIax-
JAIOLINX KAaHAJIOB MPSIMO B MHCTPYMEHTHI. 1Ipon3BoncTBO mogoOHBIX
¢dbopM MerozmoM criekaHus Ju0O0 KpaliHe 3aTpaTHO, JH0O0 BOBCE He-
BO3MOXHO. Ecin e gerany BbIpaliuBaTh IOCIOHHO, HAIIPUMEp, Me-
TOJOM CEJIEKTHBHOIO JIa3€PHOI'O CIIEKAHUS, TO MOXXHO OCHAaCTHTh
W3JeNusl BHYTPEHHUMH IIOJIOCTSIMU CIOXHOM (opmbl. Bompoc 3a-
KJII0YaeTcs B INIOTHOCTH, TOMOI'€HHOCTH, IIPOYHOCTH U AOJITOBEYHO-
CTH TOTOBBIX U3JEIHH.

Crneunamuctsl Fraunhofer ILT npumeHwmin cBoii BapuaHT ja-
3epHoro 3D-mpuHTepa s Te4YaTH IMOPOLIKOBBIMH METaJIaMH
u criaBaMy. Bo m3bexaHue pacTpecKUBaHMUS W3IETUH U CHIDKEHHUS
TpeOOBaHUI 10 MOLIHOCTH JIa3€pHBIX M3JydaTeleil pacXonHblli Ma-
TepuaJl NpPeIBAPUTENBLHO NMPOIPEBACTCS C MOMOLIBIO HarpeBaeMoin
miatgopMbl. B oTaenbHBIX cinyyasx (Hanpumep, Ipu paboTe ¢ Tyro-
IUTABKUMU MaTepuajaMi Wik npu 3D-neyat KpynHorabapUTHBIX
JieTaneii) 3Toii Mepbl HeJocTaTouHo. B ombrtax o 3D-newatun TBEp-
IBIMH CIIJIAaBAMH IPOTPEBAIOT HETOCPEICTBEHHO CIIEKAEMbIE CIIOU.
WznydaTeny moIHUMAIOT TEMIIEPAaTyPy BEPXHETO CIIOS PAaCXOXHOIO
Matepuana Beime 800 °C, mocne 4ero MCHONb3YIOTCS CIEKArOIINe
nasepsl [7].

3D-neyaTs B KOcMOce. YueHble TOMCKOro nOJUTEXHUYECKOTO
yHuBepcuTeTra U MHCcTUTyTa (QU3HKM MPOYHOCTH M MaTepuaoBese-
Husg CO PAH COBMECTHO € pPakeTHO-KOCMHYECKOM KopIiopanuei
«OHeprus» TOTOBAT 3KCIEPUMEHT 1o 3D-meyatu KOMIO3ULMOHHBI-
MU [OJIMMEPaMH B YCIOBHUSIX KOCMOCA C PacueTOM Ha Mepexol K op-
OWTANBHOMY aAJUTHBHOMY IPOU3BOACTBY METAJUINYECKUX U3ICTHM.

«Ceifuac MBI MJIaHHPYEM 3aIlyCTUTh B KOCMOCE 3KCIIEPUMEHT
C TMeYaThi0 TUIACTUKOM 10 TexHonorun FDM. 3agaga — otpaborarh
TEXHOJIOTMHU I€YaTH Y MOHSATh, KaK PAacIUIaBICHHBIN IUIACTUK BEIET
ce0dst B yclOBHSX KocMoca. Ha OCHOBaHMM ONbITa IO 3KCTPY3UH
W 3a/1e71a 110 JICKTPOHUKE CIIEYIOLMM 3TaroM OyAeT pa3BUTHE 3TO-
IO 3KCIIEPUMEHTa — I1€4aTh METAJIOM», — IOACHSET 3aBEeNYIOIINi
HAy4YHO-IIPOM3BOACTBEHHOH JabopaTopueil «CoBpeMEeHHbIE MPOU3-
BOJCTBEeHHBIE TexHonoruu» B. ®emopoB. PaccmatpuBaercst naxe
BO3MOXXHOCTb HCIOJIB30BaHUs NeyaTHbIX 3D-meraneil ans pemoHTa
BHEIIHEW CTPYKTYpPHI CTAaHIIUHU (HAaIIpuMep, 0OmmBKY) [8].
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3D-npuntepsl komnanuu Made in Space paborator Ha Mexay-

HapoxHOM KocMudeckoi cranuuu ¢ 2014 r. (pucyHok 2). Celiuac Ha

0OpTy CTaHIIMM YCTaHOBJIEHO YyCTpoiicTBo Refabricator, mpennasna-

yeHHOe U1 padorel ¢ mmmddupumuaom (119U, PEI) — ocHOBHBIM

MaTepuaiaoM 1 3D-nedatu Ha opOUTE, MPENNOYUTAEMBIM B CHILY

BBICOKOM YAApHON IPOYHOCTH, TEPMOCTOMKOCTU U HEroprouectu [9].
W pmm

Pucynok 2. WcnpiTanue npuHTEpa
B OTKPBITOM KocMoce koMmanueir Made in Space

3D-neyars B KLM. KLM — He TonbKO cTapeliiasi aBUaKoM-
MaHUsI B MUpE, HO €Ile W NepBas, PelIMBIIas NpeBpaIlaTh MyCTYIO
[I9T-tapy BO 4TO-TO MoONE3HOE ¢ MoMompio 3D-nmevatn. [Tnactuko-
Bble OyTBUIKM COOMPAIOTCA C JIaiHEpOB M OTIPABIISIOTCS Ha Iepepa-
00TKy B (MJIAMEHT, U3 KOTOPOr0 IOTOM I1€4aTal0T CyBEHUPHI U, YTO
elle MHTEPECHee, Pa3InYHyI0 OCHACTKY M HWHCTPYMEHTHI, MCIOJb-
3yeMble B PEMOHTE M TEXHHYECKOM OOCIYKHBAaHUU CaMOJIETOB (pH-

CYHOK 3).

Pucynoxk 3. Banbl 610kupoBKH ABepu camonetoB A350,
HarneyaTaHHble Ha 3D-npuHTEpe
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i 3amMTBl PEMOHTHPYEMBIX TYPOMHHBIX JIONIATOK paHee
IIPUMEHSIIAch ITOJINYPETAHOBAS IUIEHKA, a Telepb UCHOIb3YIOTCs 00-
nee HajexHble (M AemeBble) medaTHele 3D-koxyxu. Ha texnnue-
CKHE€ 3aJjaud YXOJUT OKOJIO IOJyTopa KWJIOTPaMMOB IUIaCTHKa
B ICHb. DTO JIUILb OJUH U3 IPUMEPOB MIPOrPAMMBI 110 MTOBBIILIEHHIO
AKOJOTHIHOCTH Tipenrpusatus [10].

3D-neuyath AoMOB. UranpsHCkas KOMMAaHMS-NPOU3BOIUTENH
3D-npunatepoB WASP u apxutektypHoe Oropo Mario Cucinella
Architects paboTaroT HajJ BO3BEICHHEM JOMa W3 TUIMHIHOW CMECH
c nomomeio 3D-mpuntepa Crane. Kak yTBepxaaroT aBTOpHI, JAOM
BO3BOAMTCS UCKIIOUUTENBHO C UCIOJIB30BaHHEM MECTHBIX MaTepua-
JIOB, B OCHOBHOM IJIMHBI. [IpOoeKT miaHupyercs aganTupoBarh A
Pa3HBIX KIMMAaTUYECKUX YCIOBUN. YTIOpP JNENACTCs HAa JEUIEBU3HY
(B TOM ymce 32 CUET MaKCUMallbHO BO3MOXKHOW aBTOMAaTH3allWH),
MIPOCTOTY, SKOJIOTHYHOCTH U BBICOKYIO HEPro3((eKTHBHOCTb.

Takum 00pa3oM, MOXKHO C YBEPEHHOCTHIO TOBOPUTH O TOM, YTO
3D-MozpenupoBaHue — OJTHO U3 CaMbIX MEPCIIEKTUBHBIX U pa3BUBAIO-
LIMXCSl HAIIPABJICHUH B Pa3JIMUHBIX 00JACTIX KU3HEACATEILHOCTH.
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IPOBJIEMbI TPA®UYECKON MOJITOTOBKU
CTYAEHTOB APXUTEKTYPHbIX
CIIEHNUAJIBHOCTEN

C.C. llyBaJsioBa, KaHJ. N1e]l. HAYK, TOLEHT,
I1.C. PaxumoBa, CTyA€HT

Canxm-Ilemepbypeckuii 20cyoapcmeenbiil
APXUMEKMYPHO-CMPOUMETbHBIN YHUBEPCUMEN,
2. Canxm-Ilemepoype, Poccuiickas @edepayusa

Kirouessie ciosa: HayepTaTeiibHad r€OMETPUs, Ka4€CTBO IMOATOTOBKH, yqe6-

HBIH npolecc

AnHoTtanus. B pabore uccienyercs npobiema MoBbILICHHUs KauecTBa rpadu-

YECKOM U T'E€OMETPUUYECKOM IMOATOTOBKM CTYIEHTOB-apXUTEKTOpoB. Llenb manHoM
CTaThH COCTOHUT B OLeHKe 3(PEKTHBHOCTH y4eOHOro mporiecca U KadecTBa MOAro-
TOBKHM TI0 HauepTaTEJIbHOW I'€OMETPHH CTYACHTOB-apXUTEKTOpOB. st 3TOro ObuI
MIPOBE/ICH OIPOC CTYJICHTOB U IPOAHATU3UPOBAHBI MONyYeHHBbIE pe3yabTarsl. Ilo-
CTaBJICHHBIC BOMPOCHI KacaloTCsl TAaKMX CTOPOH OpraHu3alMu ydeOGHOro Iporecca,
Kak IporpamMma, CTpyKTypa, COAep>KaHHe U METOMKE NTPENoiaBaHus AUCIUILINHEI.

262


https://www.3Dpulse.ru/news/meditsina/fluicell-predstavlyaet-biopixlar---3D-
https://3dtoday.ru/blogs/
https://news.tpu.ru/news/2019/10/25/35422/
https://3Dtoday.ru/blogs/
https://3Dtoday.ru/blogs/news3Dtoday/na-mks-otpravyat-novoe-

B03MOXXHOCTH KOMIBIOTEPHOW I'padMKH MO3BOJIAIOT HOIy4YaTh
HarJsiiHbIe N300paKeHUs apXUTEKTYPHBIX OOBEKTOB B MpoOLEcce UX
MPOEKTUPOBAHMSI, UYTO OYEHb YIOOHO M AJISi apXUTEKTOpa, U [UIs 3a-
ka3uuka. OHAKO BiaJleHUE HHCTPYMEHTAPHEM HE MCKIIIOYaeT HeoO-
XOIUMOCTH 0a30BOH W CHCTEMHOHW TI'€OMETPHUYECKON MHOATOTOBKU
CTYZAEHTOB-apXUTEKTOPOB, YTO BO BCE BpeMEHa ObIJIO 00s13aTeIbHBIM
yCIOBHEM NPO(ECCHOHANN3MA 3TUX CHenuaIucToB [1].

Cpenu MHOXeCTBa JUCLUIUIMH, (GOPMUPYIOIIUX I'paguyecKyro
U F€OMETPUYECKYI0 IPAMOTHOCTh apXUTEKTOpa, 0co00e MECTO 3aHH-
MaeT HauepTareibHas reomerpusa. B Hell paccMaTpuBaloTCS BOIPO-
Cbl N300paKEHUs! IPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH, BO3MOMXK-
HOCTb TPa(MUECKOro pelIeHns apXUTEKTYPHBIX T€OMETPUIECKUX 3a-
nad, u3ydaercsi reomerpus GopMooOpa3oBaHUs OBEPXHOCTEH, HC-
CIIEAYIOTCSl COCOOB! YBEMUEHHs HArJIIAHOCTH M BU3YalbHOW J1OC-
TOBEPHOCTH M300pakeHusl 00beKTa MPOEKTUPOBaHUs. sl apXuTek-
TOpa BaXHO YMEHUE BBINOIHSITH U YATATh OPTOTOHAIBHbIE YEPTEXKH,
CTPOUTH TEPCIEKTHUBHBIE M aKCOHOMETPHUYECKHE H300paXKeHus,
a takke TeHH. OOydyeHue 3TOMy TpeOyeT 3HAUMTENbHBIX YCHIIMI
W BPEMEHHU, OJHAKO MOJY4YEHHBIE 3HAHMS W YMEHHUS IIOMOTaroT
B IIPOLIECCE APXUTEKTYPHOTO IPOSKTHPOBAHHUSL.

B Hacrosiiee BpeMs B By3ax NPOUCXOJUT COKpAIlEHHE BPEMEHU
Ha U3ydeHUE HA4YepTaTEbHOH I'€OMETPUH, U3 MPOrpaMMbl HCKIIIO-
YaroTCsl paszesbl, BaKHbIC Ui HOHUMAHHUSI T€OMETPUUYECKHX 3aKO-
HOMepHocTed. [ my0okoe MOHMMaHue OCHOB M BO3MOKHOCTEH TIeo-
METPUUYECKHX MpeoOpa3oBaHui moaMeHsiercss (opMalibHBIM BiaJie-
HUEM HEKOTOPBIMH IpuemMaMu. Takol moaxox, 0e3yclIOBHO, CHHKa-
€T CHOCOOHOCTb apXMTEKTOPa K TBOPUYECKOMY BOILUIOLICHHUIO €ro 3a-
MBICIIA.

B Cankr-IlerepOyprckoM rocynapcTBEHHOM apXHUTEKTYPHO-
CTPOUTEIBHOM YHHMBEPCUTETE OBLJIO MPOBEAECHO HCCIIEIOBAHUE C Lie-
JIbIO BBISICHEHMSI OTHOLIEHUS CTYJEHTOB K OpraHM3alMy Mpernojasa-
HUSl Ha4epTaTeIbHOM MeOMETPUH U BOCTPEOOBAaHHOCTU 3TOH AWCLH-
IUTMHBI B JaJIbHEHIIEM 00y4eHUH 1 MPAKTHUKE. 3aJaya UCCIeI0BaHUS
COCTOSUIA B BBISICHEHHH ITyTEH HMOBBILIEHUS 3QPEKTUBHOCTH Y4eOHO-
0 Ipolecca U KauecTBa MOATOTOBKU [0 HAaUuepTaTeIbHOM F€OMETPUH
CTYZEHTOB-apXUTEKTOpOB. llocTaBneHHbIe BOIPOCK KOCBEHHO Kaca-
JUCh TaKuX CTOPOH OpraHM3alUu Y4eOHOro Ipolecca, Kak Ipo-
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rpaMma, CTPYKTypa, CoJiepKaHue YIeOHO! AUCIUTIINHBI i METOJIMKA
npenojaBanus [2].

Onpoc OpoBOAMIICS CPENU CTYIEHTOB MEPBOr0 Kypca, KOTOpPbIE
TONBKO YTO 3aKOHYWIM W3Y4YEHHUE HAuepTaTeNbHON TreoMeTpuun
1 caanu dk3aMeH (80 del.), TpeThero Kypca, BBIIOIHHUBIINX KypCo-
BBI€ TMPOEKTHl MO Pa3IHYHBIM APXUTEKTYPHBIM W CTPOUTEIHHBIM
mucnuruiiHaM (60 4en.), ¥ CTYAEHTOB, 3alUTHBIINX JAUILIOM H TIPO-
nospkatormx o0ydenue B maructparype (30 gen.). [locnenaue 3agac-
TYIO YK€ UMEIOT OIBIT Pa0OTHl B apXUTEKTYPHBIX U CTPOUTEIBHBIX
opranmzanusx. Takum oOpa3oM, MO HCCIEAOBaHUE TOMaNai ISATH-
JIETHUH TIepro BOCTPEOOBAaHHOCTH TIOJTYYEeHHBIX 3HAHUI 110 HadepTa-
TEIBHOW TEOMETPHH W OIEHKA ATOr0 Ha pa3HbIX dTanax npodeccro-
HAJTEHOW TTOJTOTOBKHU. Takoil moax o] MO3BOIISIET MOIYIUTh TIPEICTaB-
JICHWE O MHAMHUKE OIIEHOYHOTO MHEHHS OTHOCHTEIBHO MPOTPaMMbI
y4eOHOM JWCHUIUINHBL, €€ CTPYKTYphl M COJCp)KaHWS, a TaKkKe WH-
(hopManrio 0 3HAYMMOCTH TUCIUTUTMHBI HA KaXKIOM JTare 00y4YeHusI.
DKCHEpTHOU OLIEHKOM CTaj0 MHEHHE MaruCTPaHTOB.

OTBeTHl Ha TEPBHIA BOIPOC, i€ HY)KHO OBUIO OIEHUTHh 00bheM
Kypca HauepTaTeIbHON T€OMETPHUH U MOJIE3HOCTh 3TOH JAUCIUTIINHEL,
MpUBeNeHbI B Tabmuie 1.

Tab6muna 1

OrieHka 0o0beMa Kypca HadepTaTe/IbHOM I'eOMETPUH C TOUKU
3pEHUst OIHOTHI HH(OPMAIIMH AJISI AANTBHEHINET0 UCIIOIb30BaHHS

BapuanTs! orBeTa 1 kype, % 3 kypc, % Maructpastsl, %
N36bIT04YHO 0 0 0
JloctaTouHo 65 50 0

Mamno 35 50 100

OTOT BOIPOC, MO CYIIECTBY, Kacaercs HpOrpaMMbl JaHHOU
y4eOHOH TUCHUIIMHBI, €€ aKTyaJlbHOCTH C TOYKH 3PEHUS JaJIbHEH -
[IEro MPUIOKEHUS K MPOPECCHOHATBHON apXUTEKTYPHOH IOAro-
ToBKe. O011ee MHEHNE — 00beM MaTepHralia Hejb3sl cokpamars. Oco-
OEHHO SIPKO TO OTPa3HIIOCh B OIL[CHKE MAaruCTPaHTOB, a MEHee BCe-
ro — y NEPBOKYPCHHMKOB: OHHU €Ile HEe 3HAIOT, YTO OYAeT BIepean
1 9T0 OyJeT BOCTpeOOBaHO.
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Crnenyromuii Borpoc — «UTo HEOOXOIUMO IS TTOBEIIIEHHS Ka-
YeCTBaA IMOAI'OTOBKH IO ,Z[I/ICLII/IHJ'II/IHe?» — 6I>IJ'I CBs3aH C COACPIKAHUCM
Kypca. OTBeThI IpeACTaBICHb! B TAOIULE 2.

Tab6nuna 2

PexoMeHnpanmy CTy€HTOB JUISl TIOBBILIIEHUS
KaveCTBa MOrOTOBKHU I10 JUCIUILINHE

BapuanTs! orBeTa 1 kype, % 3 kypce, % MaructpasTsl, %
ConepxaHue Kypca 65 70 30
HY/KHO PacUIUPHUTh
ConeprxaHue Kypca 30 20 0

HY)KHO COKPaTHTh
ConepxaHue Kypca
HYXXHO OCTaBUTh 5 10 20
0e3 U3MECHEHHs

3azmaBast 3TOT BOIIPOC, Mbl HUMENH B BUIY COIEPKaHHUE Pa3/iesioB
JIMCUUIUIMHBI, HACBIILIEHHOCTh Kypca TMOJIE3HONH M yIOoOHOH AjIsl BOC-
npustus nHGopmauueil. Pactipenenenne pekoMeHaaunii CTyAEHTOB
MOKa3bIBAET 3aMHTEPECOBAHHOCTD B PACIINPEHUH COAEPIKAHUS, PH-
9YeM 3TO XapaKTEepPHO I BCEX IPYIII ONPAILUBAEMBIX.

Uro0bl OLIEHUTH CTPYKTYPY Y4€OHOTrO Kypca M BBISIBUTH IPHO-
PUTETHOCTb €ro Pa3/eNioB, CTYAECHTaM IpelIarajoch OTBETUTH Ha
Tperuii Bonpoc: «Kakue paszmensl Kypca HauepTaTenbHOW FeOMETPUU
oKaszanuch Oosiee BoCTpeOOBaHBI B JanbHeHIIeM oOydeHuu?» Pe-
3yJbTaThl CBEAEHBI B TaOIUIy 3.

Tabnuua 3
OueHka BOCTpeOOBaHHOCTH pa3/eNioB Kypca Ha4epTaTelbHOH reOMEeTpUH
BapuanTs! orBeTa 1 kypc, % 3 kypc, % Maructpantsl, %
OproroHanbHbIe MPOSKIIUU 5 7 20
[lepcnexTuBa 30 60 30
Tenn 65 38 50

W3 orBeToB BUAHO, YTO IS IEPBOKYPCHUKOB AKTYaJbHO H3Y-
4yeHue pazzaena « [eHn», 94To CBA3aHO C BHIITOJHEHUEM MTOCIEIYIOLINX
KypPCOBBIX ITPOEKTOB. JTa K€ MPUYMHA Y CTYAECHTOB TPETHEro Kypca
BBI3BIBACT XKeNlaHue Oosiee 3HaUMMON MOArOTOBKH 10 pazzaeny «llep-
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cnektuBay. Crneuuguka KypCcoBBIX NPOEKTOB ONpeNeIsier JKeJlaHue
pewats Tekymue 3agaqyn. [IpennodreHuss MarucTpaHToOB, MMEIOIINX
OonpiMii OHBIT B pa3paborke M OQOPMIICHUH aAPXHUTEKTYPHBIX
U CTPOMTENBHBIX MPOEKTOB, PACHPEAECISIOTCS MO BCEM IO3ULMIM
Oonee paBHOMepHO. CpaBHUBAsS CTPYKTYpY AEHCTBYIOIIEH mporpam-
MBI U 3aIpOC CO CTOPOHBI CTYAEHTOB, OTMETHM HMX COOTBETCTBHE
C OLICHKOW MaruCTpaHTOB.

UerBepteiii Bompoc: «Kakoit cmocod momaum MaTepuana,
10 BallleMy MHEHHMIO, JIy4llleé BOCIPUHUMAETCS CTyAeHTaMHu?» (Tal-
nuna 4).

Tabnuua 4
Orlenka criocoba nogaus yaeOHOro MaTepuaa
BapuanTs! orBeTa 1 kype, % 3 kypce, % MaructpasTsl, %
[TocTpoeHnus Ha JTocke 15 30 10
Me1raTeXHOJIOTHH 5 0 10
KomOuHupoBaHHbIN cr1ocod 80 70 80

Bompoc naer moHsATh, Kak HY>)KHO OpraHM30BaTh padOTy mpemno-
JaBatess BO BpeMs JIGKLUMH M MPAKTUYECKUX 3aHATHH, YTOOBI 3(-
(EKTUBHO COTPYIHUYATH cO cTyAeHTaMu. [lomyueHHble pe3yabTaThl
MO3BOJISIIOT CENaTh BBIBOI, YTO KMBOE B3aMMOJEHCTBHE B KOMOU-
HallUM C MCIIOJIb30BaHUEM MEANATEXHOIOTHI — MPEANOYTUTENbHBIN
BapHUaHT Ul BCEX T'PYIII CTYIEHTOB.

PecrionzieHTHI TaKkke B 4aCTHOM MOPSIIKE BBICKA3ald CBOIO TOY-
Ky 3p€HHS OTHOCHTENBbHO I'pa)uuyecKod M I'eOMETPUYECKON MOATr0-
TOBKM OyIymuX apXUTeKTopoB. CTyIeHTHl MJaIIINX W CTaplInX
KypCOB €JMHOTJIACHBI BO MHEHUH, YTO HAaUepTaTeIbHas FeOMETPUs —
Ba)XKHOE 3BEHO rpaduyeckoro obpazoBanus. OHM OTMEYalld HENOC-
TAaTOYHOE KOJIMYECTBO YacOB, OTBOAMMBIX Ha AUCLMIUIMHY, U AEMOH-
CTPUPOBAJIM 3aMHTEPECOBAHHOCTH B JOIOJIHUTEILHOM MaTepuaie yis
n3ydyenus.. CTyIOEHTBl MarucTpaTypbl apXUTEKTYPHOTrO (akyibTeTa,
MMEIOLIME ONBIT PadOThl B MPOEKTHBIX CTYIMSX, BHICKA3bIBAIN 3aMe-
YaHUsI OTHOCHUTENBHO HCKIIOUUTENPHOIO NPHUMEHEHHS! HpOorpaMm
KOMITBIOTEpHO! Tpauku npu mpoektupoBaHud. IlporpamMmsl oGna-
JAI0T JAJIEKO HE BCEMU BO3MOXHOCTSIMU, KOTOPBIE H3Yy4aloTcs B Kypce
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HauepTaTeNIbHOW F€OMETPHH, a HEKOTOphIe X (YHKIMU HE MOTYT ra-
PaHTHPOBATh TOYHOCTH BBIOJHEHHSI IOCTABICHHOM 3a1a4H.

[logBoast uTorn mcciueqoBaHUsl, OTMETUM, YTO CTYIEHTHI BCEX
YPOBHEH IMOATOTOBKM 3aMHTEPECOBAHBI B YIIYOJCHHOM H3yYEHHUU
HauepraTenbHOW reomerpud. Ilo mepe oOydenus dpopmupyercs mo-
HUMaHUE HEOOXOIMMOCTH YBEIWYEHHUSI 00beMa Marepuaia Ajsl u3y-
YeHUsl, T.€. paclIMpeHus Kypca. [Ipu 3ToM 3a1ady MOBBIILICHUS Kaye-
CTBa NOATOTOBKM CJENyeT peliaTh 0e3 IepepacrupencieHusl Bpeme-
HU, OTBOJIMIMOr'0 Ha KaXKIbIH paszel.

B nensx mnoBeimenust 3¢gexkTuBHOCTH yueOHOro mporecca
1 Ka4eCTBa MOATOTOBKU CTYJEHTOB-apXUTEKTOPOB 110 JAHHOMY KYyp-
Cy cClleqyeT YYecTb IOIyYeHHbIE Pe3yJdbTaTbl IPU COCTABICHHUU
Y4eOHBIX IPOrpaMM U pa3padoTKe METOAMKH MPENOAaBAHUS.

Crnmcok JiMTepaTypbl

1. UlysanoBa, C. C. T'eomerputdeckoe MOIEIUpPOBaHUE: BYepa U CErOAHSA /
C. C. llyBanosa // Tleqaroruueckue mapamieny : Matepuansl V. MexayHap.
Hay4.-pakT. KoH}., 14-20 mas 2018 r., Caukr-IlerepOypr. — Cankr-Ilerep-
Oypr, 2018. — C. 701-705.

2. Ulysanosa, C. C. K Bompocy onTuMmm3aluu Kypca HadepTaTeIbHOW IeoMeT-
puu amst crynentoB-apxurektopos / C. C. IllyBanoBa // IHHOBalMOHHbBIE TEX-
HOJIOTHH B MHXXEHEPHOW rpaduke: mpoOIeMbl U HEePCIeKTUBEI : ¢0. Tp. Mex-
IyHap. Hayd.-mpakt. koH(., 20 anpens 2018 r., bpect, Pecnybnuka benapyce,
HoBocubupck, Poccuiickas @enepanust / M-Bo obpa3zoBanus Pecnydnuku be-
napyce, bpect. roc. TexH. yH-T, M-BO Hayku W BbIciiero obpasoBanusi Poc-
cuiickoit deneparmu, HoBocuO. roc. apXUTeKTyp.-cTpouT. yH-T (CHOCTpUH) ;
ot1B. pex. O. A. Akynosa. — bpect : BpI'TY, 2018. — C. 365-369.
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VJIK 744.44

HNCITOJIb3OBAHUE KOMITBIOTEPHbBIX
TEXHOJIOT'Wi B MPOIECCE JUCTAHIIMOHHOT' O
OBYYEHMS NTH)KEHEPHOM I'PA®UKE

O.K. lllep6akoBa, CT. mpenojaBaTenb

benopycckuii nayuonanvHulti mexuuyeckui yHugepcumemn,
2. Munck, Pecnybnuxa benapyco

KiroueBsie crioBa: vHXeHepHas rpaduka, TUCTAHIOHHOE 00y4eHue, 00pa3o-
BaTeJbHBIC TTAT(GOPMBI

AnHOTanus. PaccMOTpeHbI U IPOaHAIU3UPOBAHBl OCHOBHBIE IIaT()OPMBI, UC-
MOJIb3YeMbIe IPH JUCTAHIIMOHHOM O00Y4YeHNUH MH)KEHEPHOH rpaduke.

B nocnenHee BpeMs aKTyalbHOCTH JHCTaHLMOHHBIX 00pa3oBa-
TENBHBIX IUIaTGOpPM BO3pocia. BoszHuKIa ocTpas HEOOXOIUMOCTDH
B MIX HMCIIOJIB30BAHUHM M OCBOCHHHM IPENONABATENISIMH U CTYICHTaMU
Ui OHJaiH-00wmeHns. CaMbIMH pPacHpOCTpaHEHHBIMU 00pa3oBa-
TEIBHBIMU IDIaTPOpPMAMU B HACTOAIIEE BPEMS CUHUTAIOTCS Zoom,
Microsoft Teams, «fkmacc», Google Classroom, Hapsagy c mec-
cenmkepamu Skype, Viber, WhatsApp. Ouu 3¢ heKTUBHBI KaK HHCT-
PYMEHTHI NPOBEICHUS AUCTAHIIMOHHBIX 3aHSATUI: TPYIIIOBBIC YaThI,
BUJICO- U TNIPSMBIC TPAHCISIIUK, CTAThU, COOOMIECTBA, KyJa MOXXHO
3arpy3uTh HEoOXouMbIe (hailyibl pasHBIX (OPMATOB — OT MpPE3eHTa-
OUI ¥ TEKCTOB A0 ayauo U Buzueo. OOpa3oBaTeNbHBIX IUIATHOPM
MHOT0, U 'y KQ)KJIO 3 HUX €CTh CBOM PEHMYIIECTBA U OCOOCHHOCTH
UCIIOJIb30BAHUS Ul TOW MM MHOW IUCHUILIMHBI, KOTOPHIE HYKHO
YUYHUTBIBATH VISl YCIIEIIHOTO U 3()EeKTHBHOrO MpoBEICHHs 3aHATHIA.
JU1st mpoBeieHnsT TMCTaHIIMOHHBIX 3aHSATHH 10 MHKEHEepHOU rpadu-
K€ TperojaBaTelsiM U CTy/AeHTaM Kadenpsl ObUIa IpeaocTaBiieHa
oOpasoBarensHas miatdopma Microsoft Teams [1]. [loramobuiock
HE MHOTO BPEMEHH, YTOOBI € JOCKOHAJIbHO OCBOUTH, TaK KaK IPO-
rpaMMa HHTYHTHUBHO ITOHSITHA, CPEACTBA B3aMMOICHCTBUS IOJIb30Ba-
TeJs C JaHHOM MpOrpaMMoi JOCTaTOYHO HArJISAHBI M mpocThl. [1pe-
Mo/IaBaTeNb CO3JaeT KOMaHy (Kiacc) U3 oOydaromumxcss ¥ IpHIJia-
IaeT Ka)K/IOro CTyAEHTa B Hee. B KoMaHIe OpraHu3ylOTCs BHICO-

268



3BOHKH JUISl 3aHATHH COTJIACHO paclucanuio. it CTyAeHTOB C TOUKU
3peHus rpaduka oOyueHnss HUYEro He MeHseTcs. MOoXHO OpraHu3o-
BaTh JIEKLMOHHBIC U MIPAKTUYECKUE 3aHATHS, a TAK)KE UHANBUAYAIIb-
HbIe KOHCYJIbTallUU IJIs CTyIeHTOB. Ha BKiIaJiKe B OTKPBITOM KOMaH-
Jie pa3MelIaeTcsi OCHOBHAS JICHTA, TJIe OTPaXKaloTCsl OCHOBHBIE COOBI-
TUs (PUCYHOK 1), a CTyZIeHThI U IIpernojaBaTenb MOr'yT OOMEHUBATh-
cst uHopmanmelt 1 cozaaBarh Bugeocodpanus. Bee yuactHrKHM coO-
paHus y mperogaBaTessi OTOOpaXKaroTCsl, a 3HAYUT, MOKHO OTMETHTh
MPUCYTCTBYIOIUX HA 3aHATHH.
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Pucynok 1. Bxnagka «[Iy0nukaimu» B OTKPBITOI KOMaHIe

Bo Bxknagke «@ainbl» pazMelaroTcs Bce JOKyMeHThl. [Ipeno-
JaBaTellb MOXKET CO3/4aBaTh IMAIKy Ka)KAOTO 3aHSITHSA, BBIKJIAAbIBas
Tyga BClO HeoOxomumyro uHGopmauuio. B 3aknanke «3amaHus»
MpenogaBaTellb CO3AaeT TeMY 3allaHMi M YCTaHABJIMBAET CPOKU HX
BbINoNIHEHUs. B 3aknangke «OueHkn» oToOpaxkaercs, KTO U3 CTYIEH-
TOB mpucian ¢ails ¢ yeprekamu (pucBauBaercst cratyc «CaaHo;
KOTJa MpernojaBaTelb 3aKaHuYuBaeT IPOBEPKY rpadudeckoi paboTsl,
craryc meHsiercs Ha «lIpoBepeHoy» (pucynku 2, 3)). IIperongaBarens
TaKKe OCTaBJISIET B CIIELUAIILHOM I10JIe KOMMEHTapuil K pabore cTy-
JIeHTa WJIM CTaBUT OTMeTKy. Ha maHHOM sTame mpoBepku rpaduue-
CKHX pabOT BO3HMKAIOT HEKOTOPBIE CIIOKHOCTH, TaK Kak B Microsoft
Teams HeT BCTPOEHHOIO IpaUuEcKOro perakTopa M IpernogaBaTe-
JII0 IPUXOAMTCS] UCIOJIB30BaTh BCTPOEHHBIN penakTop «HoxHHULIBD,
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COXpaHSITh YEPTEXK, IPABUTH €r0 B TOM XK€ PEAAKTOpE WK B rpadu-
geckoM penakrope Microsoft Paint, yTo mocraTouHO TpPYZOEMKO.
Tarke Hy)XHO OroBapHBaTh CTYAECHTaM BCE HIOAHCHI, CBSI3aHHBIC
C TeM, KaK NpaBuiIbHO (ororpadupoBarh padoTy, YTOOBl OBLIO MH-
HUMAaJIbHOE KOJIMYECTBO MCKAKEHUH, U B KAKOM IOJIOKEHUU €€ BBI-
ChIJIaTh Ha MPOBEPKY.

Cpox BunaAmetes 40 3 uas 2020 1

Orgte sesns oy mana o ks sz
[i— [

Fiporupesn Somsen Bompsuns

5 Newosamemcn s (81

[ Caies [

Pucynok 2. Craryc rpaguueckux CTyAeHYeCKUX padbor

Pucynok 3. TIpoBepka rpagudeckoit paboThl CTyAeHTa

[IporpaMma  cucTeMaTH3UpyeT  YCIEBAEMOCTb  CTYIEHTOB
W HarJSOHO OTOOpakaer BCIO MH(OpMAIMIO M0 caade rpaduyecKux
pabor.
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Taxum o6pazom, Microsoft Teams obOmamaer GombimM 0opazo-
BaTENbHBIM TOTEHIIMAJIOM, BKJIIOYaeT B Ce0s MHOXECTBO HHCTpY-
MEHTOB ISl KAYECTBEHHOT'O MPOBEICHUS AUCTAHIIMOHHBIX 3aHATHH,
YTO TIOATBEPIKAACTCS IIPAKTUKON €r0 UCTIOIb30BAHMS.

Crnucok JiMTepaTypbl

1. MS-TEAMS.RU: mnpunoxkeHue s BUACOKOH(PEpEHIHWH : caiT. —
URL: https://ms-teams.ru (nara oopammenus: 03.04.2021). — Tekcer :
3JIEKTPOHHBIH.

YK 004.921
BU3YAJIU3ALIUS B UHXEHEPHOU 'PA®UKE
H.M. IOmkeBnY, CT. IpenoiaBareib

benopyccko-Poccuiickuti ynusepcumem,
2. Mozunes, Pecnyonuka benapyco

KnroueBsie crnoBa: mpoektupoBanue, 3D-mozpenupoBaHHe, BU3yaTW3aIHA,
peHaepuHr, n3oopaxeHune 00bekTa, POTOPeaTUCTUIHOCTh

AnHoTanus. Busyanuzanus co3gaBaeMoro o0bEKTa — 3TO BayKHAs COCTaB-
JSIOINAs A7 Ipe3eHTanuy Oyayiero usnenus. B craTbe npecTaBieH myTh MPOeK-
THUPOBAaHMS MHCTPYMEHTA OT 4YepTexka J0 MOTY4eHHsS ero GpoTopearncTHYHOro H30-
OpaxkeHHUsI, KOTOPOE J1aeT MAKCUMAJIbHO MPUOIIMKEHHOE MPEJICTABICHHE O JaHHOM
HMHCTPYMEHTE JI0 €r0 H3rOTOBJICHHUS B METAILJIC.

UYeprexx — 53bIK, HA KOTOPOM OOLIAIOTCS HMHKEHEPHI-IPOEK-
THUPOBILUKHU CO CBOMMU KOJUIETaMM Ha npeanpusitud. OnHako cyiie-
CTBYIOT CHTYalllH, KOrJa HEOOXOAMMO JOHECTH HYXKHYIO HH(pOpMa-
LUIO0 O CO37aBaeMOM OOBEKTE N0 ayJUTOPUH, HEIIOCPEICTBEHHO HE
CBSI3aHHOH ¢ Mpon3BoACTBOM. CaMbIM IPOCTHIM MHCTPYMEHTOM pe-
LIEHUS] JaHHOW MpoOJIeMbl MOXKHO cuuTath 3D-MonenupoBanue, T.€.
BH3yallM3alMI0 00bEKTA.

He crour 3a0b1BaTh 1 0 TOM, 4TO B COBPEMEHHOM MHUPE BCE Ya-
1ie ¥ yaiue Tpedyercs OUeHUTh (HU3NYECKHE U TEXHUYECKUE Xapak-
TEPUCTUKU [JETAlIM €IIe A0 MOMEHTa €€ M3TOTOBJICHHS, IMO3TOMY
TpexMepHas rpad)uka CTAaHOBUTCS HEOTHEMJIEMOH YacThIO MPH CO3-
JaHWW [poTOTHINA HpoekTupyemoro wuszenus. [Ipumenenue 3D-
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MOJICIUPOBAHUS TTO3BOJISICT COKPATHTh (PMHAHCOBBIE 3aTPATHI y)KE Ha
dTare NHXEHEPHOr o MPOSKTUPOBAHUS U MAKCUMAJIbHO TOYHO BH3Yya-
TU3UpoBaTh Oymymmit oobekt [1].

M

N B L

Pucynok 1. YepTexx HHCTpYMEHTA:
1 —Bam; 2 — kopryc; 3 — qUCK; 4 — IOMAaTKy; 5 — mTynep; 6 — NPUBOAAIIUE LIapBI;
7 — nedopMUpYIOIIKE MIAPBI; 8 — MHEBMOTTYIIIMTENH; 9 — 3ar0TOBKa

KauecrBennas 3D—BI/I3yaJ'II/I38.LII/I$I HEBO3MOKHA 0€3 00BEMHOI0
peHIIepUHTa, KOTOPBIA 3aKI0YaeTcs B MOMyYeHHH (OTOpeaTHCTHY-
HOTO I/I306pa)l(eHI/I${ CO3,Z[aHHOﬁ 00BEMHOM MOACIIN U BKIIFOYACT B CC-
0s1 CICAYOIHNE COCTAaBJIAOMUE: T'COMCTPUICCKUC MAapaMETPhL 005-
€KTa, MCCTOITOJIOXKCHUC Ha6J'IIO,I[aTeJ'IH OTHOCHUTCIIBHO IIPpEAMCTA,
TpeGyeMLIe AT KaXXA0Tr0 KOHKPETHOro Ciy4ass OCBCIICHUE U TCK-
CTypa NPUMCHIACMBIX MaTCpUAJIOB.

CryneHToM MamMHOCTpOMUTENbHOro (akynbrera bemopyccko-
Poccniickoro ynuBepcurera A.JO. Xexenko mo deprexy, npen-
CTaBJIGHHOMY Ha pHCyHKe 1, Obuta co3mana 3D-monens MHCTpyMeEH-
Ta, UCIIOJIB3YEMOT'O AJIs1 YIPOUYHCHUSA ITJIOCKHUX HOBCpXHOCTefI.

HpI/I NNEPBOHAYAJIIBHOM IIPCACTABJICHHUU I1aKETa TEXHUYECKOMN
JNOKYMEHTAIlUU 10 COOPOYHOMY YEpTEXY Ha CTy/IEeHUYEeCKOH KoHe-
peHlun y MpUCYTCTBYIOIINUX BO3HUKIIO MHOI'O BOIIPOCOB IO BHYT-
pPEHHEMY YCTPOMCTBY M paboTe JaHHOTO MHCTPYMEHTa, KOTOpPbIE ObI-
CTPO CHSUJIHCH TTOCTIE IEMOHCTpanuu ero 3D-mMoxenu (prUCcyHOK 2).

272



Pucynok 2. 3D-monens HHCTpyMeHTa

C nomompto nporpammsl Keyshot Obu1 mpoBeneH AanbHEHIINI
peHIepuHr mony4eHHoi Monenu (pucyHok 3). B ocHoe Keyshot
JISKUT MPUHLUI TPACCUPOBKHU JIyuel (CUMyIsus Tyueid csera). Jlyu
HanpaBsieTcs OT TOYKU HAOMIOJCHUS, KOTOPO! SIBJISAETCS] BUPTYallb-
Has kamepa. Ha cBoem myTH oH BcTpeuyaercsi ¢ 00bEKTOM U pa3meisi-
ercsl Ha TPU COCTaBIIsIOIIME (OTpaskeHHe, TEHb, MPEJIOMIICHHE), KaX-
Jlasi U3 KOTOPBIX BJIMSET HA LBET MUKCENs, 0TOOpa)XkaeMoro Ha 3Kpa-
He. KonnuecTBO TakMxX COCTaBISIOIMX ONpEAENseT KayecTBO (u-
HAJIBHOT'O U300pakeHHU .

Pucynok 3. M300paskeHre HHCTpyMEHTa
nociyie 00bEMHOT0 PeHACPUHTa
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Pennepunr nzoOpaskeHus BKIIIOYAET B CEOsl IIMPOKHH CIIEKTP
Pa3NUYHBIX MHCTPYMEHTOB (Pa3MBITOCTh, HENPSIMOE OCBEILEHUE, Te-
HU, NPO3PaYHOCTh, 3AMIOTEBAHUE MOBEPXHOCTH, INIyOMHA PE3KOCTH,
OTpa)keHUE, HAHECEHHE TEKCTYPHI U T.J.), BBIOUPAEMbIX HHXXEHEPOM-
MPOEKTUPOBIIMKOM B COOTBETCTBHU C IMOCTABJICHHBIMH IEpell HUM
3aJavyaMH.

Crnucok JiMTepaTypbl

1.  FOukesuy, H. M. KommbrotepHast rpaduka: npoektupoBanue u3neiuii 8 3D /
H. M. IOuikeBnu // MHHOBalIMOHHBIE TEXHOIOTMH B MH)XEHEPHOW Trpaduke:
MPOOJIeMbI U MEPCIEKTHUBSI : ¢0. Tp. MexkayHap. Hayd.-pakT. KoHd., 24 ampe-
ns1 2020 1., Bpecr, Pecniyonuka benapycs, HoBocubupck, Poccuiickas dene-
pauust / M-Bo obpazoBanusi Pecriyonuku benapych, Bpecr. roc. TexH. yH-T,
M-Bo Hayku u BbIcmiero obOpasoBanusi Poccuiickoit denepaunu, HoBocub.
roC. apXUTEKTyp.-cTpouT. YH-T (CubctpuH) ; orB. pen. O. A. AkynoBa. —
Bpecr : BpI'TVY, 2020. — C. 263-265.
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