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KiroueBsie cioBa: uHkeHepHast rpaduka, IpoodieMbl aJanTalluy BHITYCKHUKOB HIKOJ K yuebe B
By3€, CBSI3b WH)KCHEPHOM TpaduKu CO CIEHUaTbHBIMU AUCIHUILUIMHAMHU, OOBEMHO-TIPOCTPAHCT-
BEHHOE MBIIUIEHHE TI0 MH)KEHEPHOH rpaduke.

AHHOTaIMs: Ha OCHOBE aHalW3a JIOBY30BCKOW, ITOATOTOBKH A0WTYPHEHTOB 1O HH)XKEHEPHOU
rpaduke Aenaercs BHIBOJ O HEOOXOIUMOCTH ‘ToncKa Oosiee 3hEeKTUBHBIX METOJIOB €€ MpernoaaBa-
HUS B By3€, HAIpUMep, B HANPaBJICHUH PAa3BHEUS 00EMHO-TIPOCTPAHCTBEHHOTO MBIIIIICHHS.

YpoBeHb pa3BUTHSI COBPEMEHHOIO TTPOU3BOICTBA U MCIOJIBb3YEeMbIX B HEM TEXHO-
JoTUH TPEOYIOT OT MH)XKCHEPHO-TEXHUUECKUX KaJPOB BHICOKOKAYECTBEHHBIX U MHO-
ronpoUIBLHBIX 3HAHHUM, MOMYYAEMbIX MU Ha BCEX CTAIUSIX OOy4YEHHUS — B IIKOJIAX,
CPEeIHUX CIEIMaIbHBIX U AATEC B, BHICIINX YICOHBIX 3aBeeHusX. [0 3Tol mpuunHe B
mporpamMmax o0pa30BaTeIbHOM MOITOTOBKH MOJIOACKH CTA TMOSBISATHCS KAk HO-
BbI€, TAK M TIPEMOJaBAEMBbIC MO-MHOMY TUCIUTIINHBI. ITO TIPUBENIO K TIEPETPYKEHHO-
CTH YYaIlIUXCS U CTYJIEHTOB U, KaK UTOT, —K CHIDKECHHUIO KadecTBa 3HAHHM.

B 10By30BCKOM, 00pa30BaHUM YIYYIIUTh CUTYAIlMI0 C OTMEUEHHOW MPOOIIeMOit
MO3BOJISIET CO3/IaHKME B IIKOJIAX M TUMHA3USAX MPOPUIBHBIX KJIACCOB, a TAK¥XKE CUCTe-
Ma MpodeccuoHaTbHO-TEXHUYECKOTO oOpa3zoBaHus. [lepedueHh U 00bEMBbI yUEOHBIX
TUCIUIUTHH B 2TUX y4eOHBIX 3aBEACHUSIX MOJAOMPAIOTCS C YUETOM UX Oyayiuei crie-
nuasdibHocTi. Ho Bce paBHO, Kak OTMEUalOT MpPErnojaBaTelu By30B, YPOBEHb MOATO-
TOBKH (BBIITYCKHUKOB CPEIHMX IIKOJ U CPEJHUX CIEUUATbHBIX 3aBEJICHUN >KellaeT
OBITH JIYULITUM.

CnoxuBIiascs cuTyanus Oblla OIMKMCaHa W aBTOPOM AuccepTaruu [3], KOTOPHIH
Cc/IeTaN CIEeAYIOUIN BBIBOA O MOJIEpHHU3AIMH 00pa3oBanus: «IpaguiioHHas cucTeMa
00pa3oBaHusi, OCHOBAHHASI HA HEMPEPHIBHOM YCBOCHUHU 3HAHHII, HE B MOJIHOW Mepe
OTBEYAET YCJIOBHSAM IMOCTOSIHHO pacTyiiero oorema mHpopmarmu. B mogo0HbIX 00-
CTOSITENIbCTBaX OOyUEHHE B BBICIIEH ITKOJIE JOJKHO OBITH HAMPABICHO HE TOJIHKO HA
HaKOTUICHWE 3HAaHWH, HO W Ha (OPMUPOBAHHME CAMOCTOSATEIHLHOIO HECTaHAAPTHOTO
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MBIIICHHS], YMEHUS OPUEHTHUPOBATHCS B MOTOKE MHPOPMAIIUU U TBOPUECKOTO OTHO-
IICHUS K TOCTOSIHHO U3MEHSIOIIENCS JEUCTBUTEIIBHOCTH

Kak >xe oOcTosT fnena B BhICIIKX Y4eOHbIX 3aBeneHusix Pecyonuku benapycy?

CryneHTsl By30B HAUMHAKOT 3HAKOMCTBO CO CIELUAIbHBIMH JUCIMUILUIMHAMU B OC-
HOBHOM C TPEThET0-4eTBEPTOro Kypca. Ha HayaibHOM e 3Tane 00y4eHHs] OHH U3Y-
YarT U3BECTHBIE UM I10 LIKOJIE IPEAMETHI, HO OoJiee r1yboko u oocTosTenbHo. Ho ux
MIPEAIIECTBYIONIAs MOATOTOBKA HEJOCTATOYHAs, U 3TO OTPHULIATENBHO CKa3bIBACTCS HA
YCBOCHHH MaTepuaja CIEHHAIbHBIX AMCLUILIMH. B UTOre, KauyecTBO BBHIYCKHUKA —
MOJIOJIOTO CHELHUATINCTA TAKKE OKA3bIBAETCS HEIOCTATOYHBIM. A 3TOTOCYJapCTBEH-
Has npoOinema. He 3ps ke BO MHOTHX OpraHU3alUsAX HapOAHORO XO34iCTBAa IpU
npueMe Ha paboTy MPOBOAMTCA MpeABapUTEIbHOE cobecenoBaHie U Jake aTTecTa-
sl CIEUUAINCTOB, LEIbI0 KOTOPBIX SBIISIETCS MOATBEPKIACHUE HMH 3asBJICHHBIX 110
JUTUIOMY 3HAHUMU.

VYuureiBas TOT (akT, 4TO MOJyyaeMoe 00pa30BaHUE CTYACHTOB HadyajbHBIX Kyp-
COB BY30B JIOJDKHO OBITH OoJiee KadyeCTBEHHBIM, mepen NpedeccopcKo-mpernoa-
BaTEJIbCKUM COCTAaBOM CTAaBUTCA 3a/iaya MOUCKA 00JI€€ MPOTYKTHBHBIX U COBEpILECH-
HBIX METOJOB U METOAMK y4eOHOTo mporecca. Kak ke 3T0 MOKET ObITh BBIITOJHEHO
NpPUMEHUTENBHO K «MHx)eHepHOoi rpaduke»? QHa SBISETCS NMEpBOM 00IIEeTEXHUYE-
CKOU IUCLMIUIMHOM, KOTOPYIO CTYAEHTBI U3Yy4aloT YIKE C IEPBOro Kypca. Ee tepmu-
HBI ¥ MTOHATUS [HUPOKO NPUMEHSIOTCS IIPU U3YYCHUH MHOTHX JIPYTUX MOCIETYIOLIIUX
TEXHUYECKUX JTUCLUIUINH.

YcnenHoe ocBoeHUE HHKEHEPHON Tpad kil B 3HAUUTEILHONW CTENEHH 3aBUCUT OT
TOT'0, HACKOJIBKO MPENOAABaTENI0 y1aeTCs BIOKUTh B CO3HAHUE CTYJICHTOB €€ CyTh U
METOAMKY IOJIb30BaHUS €10. 3HAHMIMH Wy4€OHOIrO MaTepuaa MpernofaBaTean Cra-
paroTcsi pa3BUTh U CPOPMUPOBATHY CTYJICHTOB OOBEMHO-IIPOCTPAHCTBEHHOE MBIII-
JIeHUE, HEOOXO0UMOE JUIsl pEelIEHUs Pa3inuHbIX TEXHUYECKUX 3a]a4 C IPUMEHEHUEM
yeprexxa. Ho Ha HavanbHOM 3Tane 3PQPEeKTUBHOCTh O0yUeHUsl HU3Kasl, TaK KaK CTy-
JIEHTHI €I1l€ HE YCBOWJIM MOHSTUIHBIN anmnapaT JucuuIuInHbl. [loaTromy oHM He ycre-
BAIOT IPEJICTABIATh U OCMBICIMBATH M3JIaraéMble MPEnoaBaTesieM OJIOKH yueOHOTro
Marepuana.

B cnydae ¢ unxeHepHOM rpaduKoi MbICIUTENbHAsA paboTa 3a1eHCTBYET MHOXKE-
CTBO IIPEICTABICHMI WIBIIOCTPATUBHOIO Xapakrepa. [IoToMy 4TO OCHOBHBIM HCIIONb-
3yE€MbIM B HEWl MOHSATUEM SIBIISIETCS «HEPTEX» — CPEJCTBO IPparuecKoro BhIPAKEHUS
nH(pOPMaLMK O KAKOM-THO0 u3aenuu uin mporecce. C MOMOIIBI0 3TOTO MOHSITHS
y4eOHbIN MaTepual JUCLMIUIMHBI CO3JAET NPEACTABICHUS IPYTUX TEPMUHOB, CIIEIU-
aNbHBIX U OOIMETEeXHUYECKOro XapakTepa. TakuM 00pa3oM, UX COBOKYITHBIM KOM-
wieKc GopMHPYET NPOCTPAHCTBEHHOE MBILUIEHUE B 00JIACTU MHKEHEPHOU rpaduki.
Eenu y cTyieHTOB CIOXKUICS OCTATOYHBIA 00bEM 3TUX MPEICTaBICHUNA MO JTUCIUII-
JIMHE, 1.€. Pa3BUTOE NPOCTPAHCTBEHHOE MBIIIJIECHUE, TO IPOLECC YCBOCHHs MaTepua-
Jla UHXKEHEPHOH rpaduKy TPOXOJUT YCIEIIHO.

Ho uto co0oil mpeacTaBisieT caMO MOHSTHE «IPOCTPAHCTBEHHOE MBIIICHUE,
KaKHe Yy HEro COCTaBISIOUIME (OPMBI U KaK OHO MOKET OBITh HCIOJIB30BAHO MpPH
U3yYE€HUU UHKEHEPHOU rpapuku? JJoBOJIBHO MOJIHOE UCCIIEIOBAHUE 3TOTO MOHSITHS,
a TaKkKe METOAOB ero (OpMUPOBAHMS Y YYAIIMXCS MPOBEICHO B HAy4dyHO-HCCIE-
J0BaTeabCKOM padote [4].
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Cy1iiecTByeT omnpeeNeHre, YTo «IpOCTPAHCTBEHHOE MBIIUICHUE — BUJ YMCTBEH-
HOM JeSITeTbHOCTH, 00€CIIeUNBAIOUINI CO3/1aHNe MPOCTPAHCTBEHHBIX 00pa30B U OIe-
pPUpPOBaHUE UMHU B MPOILIECCE PELICHUS NMPAKTUYECKUX U TEOpEeTUYEeCKuX 3a1au». OHO
dbopMupyeTcsi Ha Bcex dTamax OO0y4deHHs] — OT HIKOJIbI 0 BY3a, C HUCIOJIb30BAHUEM
Pa3IMYHBIX 00YYArOINX METOAMK, IMEET HHINBUAYaAIbHYIO criennduky (Hampumep,
KaK y CPeJHHX CIICIHATIbHBIX YUPEKICHUI 00pa3oBaHusl), M MPOSBIIAETCS B pa3HO00-
pa3HBIX BUAAX ACSITEIbHOCTH (MTpOBOH, yueOHOH, mpodeccnonanpHoi). [Ipoctpan-
CTBEHHOE MBILIUIEHHE B CBOEM HambOosee pa3BUTOM BHJE (popMuUpyeTcs ‘Hasrpaduye-
CKOI1 OCHOBE, C UCIIOJIb30BAaHUEM 3PUTEIBHBIX 00pa30B, KOTAAa OMO3HAHNE OOBEKTOB,
M300paXEHHBIX PA3TUYHBIMUA TpadUUECKUMH CPEICTBaMH, MPOUCXOINT, 110 BOOOpa-
kKeHuto. PazButre BOOOpakeHHsI — BaKHEHIIIEE YCIOBUE YMEHUS CTPOUTH'M UUTATh
yeprexx. Ho u cam nporecc o0ydeHHs] MHKEHEPHOM TpaUKe SIBISIETCS OJAHUM U3
BaYXHBIX CPEJICTB pa3BUTHS BooOpakeHUs[4].

Takum 00pazoM, MOKHO CIENaTh BBIBOJ, YTO OCHOBOM 4l Pa3BUTHS OOBEMHO-
MIPOCTPAHCTBEHHOTO MBIIICHUS TI0 HHXEHEPHOH rpadUke SABISETCS (OPMHUPOBAHUE B
CO3HAHUU CTYJIEHTOB 3pUTEIBHBIX, BOOOpakaeMbIX 0OBEKTOB 10 e¢ MaTepuainy. Kpome
TOr0, camMa JUCLHUIUIMHA, KaK TIOBCEMECTHO ONEPUPYIOLIASH IIOHITHEM «UEPTEX>, TaK-
e CIoCcOOHa pa3BUBaTh 00BEMHO-TIPOCTPAHCTBEHHOE MbIlIeHHE. Takas 0COOEHHOCTh
«gepTexa» y)e 0TMedasaach penoaBaTessiMi HHXeHepHO rpaduku [2].

BaxxHoe MecTO B Kypce MH)KEHEpPHOM rpaUKW, 3aHMMAaeT OBJaJIeHUE NpUeMaMU
MOCTPOCHUS U300paKeHUIl 00BbEMHBIX (PUTYp, KOTOPBIE HY>KHBI CTyIE€HTaM JJis CO3-
JaHWsl ¥ 4TeHus ux deprexei. [Ipumepom, paboTsl MOKET ObITH MaTepual pasiena
«[IpoekIMoHHOE YepueHue». OTH npsAMas U oOpaTHas 3a7a4uu SBJISIOTCS METOJ0JI0-
TMYECKON OCHOBOW HM3y4YEHUS IO JUCHUIUIAHE, TaK KaK PEIIaloTCs Ha MPOTKEHUH
Bcero oOyuenusi. Hanpumep, oOBsACHAS OpOLECC CO3JaHUs YepTeka Kakou-1ubo ne-
TaJH, MPENoJaBaTeNb aKICHTHPYET BHIMAHKUE CTYACHTOB Ha ONpEAeNICHUU HE00XO-
AMMOTO M JIOCTAaTOYHOT'O KOJAMYECTBA €€ M300pakeHUH, MOpSAIKE HAaHECEHHs pa3Mme-
POB Ha HUX, YUYET TEXHOJIQI'MU U3rOTOBJIEHUS 0 YEPTEXKY U3JEIHSI U MHOTHE JIpYTHe
ocobennoctH. [Ipu ureHun 4epTexa, T.e. 00OpaTHOU 3a7aue, TAKXKE YUUT, KaK CIeyeT
IPEICTABIISATh 110 HEMY KOHETPYKIUIO U pa3Mephl W3NS, IOHUMATh €ro TEXHOJIO-
TMYECKHUE U HKCIUTYATAlMOHHbIE 0COOEHHOCTH. Takum 00pa3oM MPOUCXOIUT CTAaHOB-
JeHrne 00bEMHO-TIPOCTPAHCTBEHHOI'O MBILIUICHUS MyTeM MPOBEACHUS Mapajiean Me-
KTy HarJISTHBIM U300paKeHHEM JIeTaau (MK CaMOH JIETaJIbI0) M €€ YEPTEIKOM.

Ecnu xe paboTa BeeTCsl O BBINOJHEHUIO pa0OuuX YepTeKeN JeTaneld WU ux
ACKU30B, fO0 00HCMHO-TIPOCTPAHCTBEHHOE MBIIIJICHHE JOMOJIHAETCS NOHATUAMU KOH-
CTpYKTHBHBIX 3JIEMEHTOB J€TaJIell B BUJIE BCEBO3MOXKHBIX KAHABOK, IPOTOYEK, LIEH-
TPOBBIX OTBEPCTHI, PE3bObI, MIMOHOYHO-ILIUIEBBIX MMa30B U Tak ganee. OOBICHITDH
«Ha HaIblIax» 3TH 3JIEMEHTHl HEBO3MOXKHO. [loaTomMy B yueOHOM mporecce TuCIum-
nuHbl «MHKeHepHas rpaduka» MpernojaBaTellio MPOCTO HEOOXOJUMO IIUPOKO HC-
MOJIb30BaTh WILTIOCTPATHBHBIN Matepuan [1]. Ero ycioBHO MOXHO pa3ieiuTh Ha
IpyMIIbL:

1 —marepuain B Buzie 06pazHoco npedcmasienusi 00beKTa, KoTopoe HopMUpyeTcs
y CTYJIEHTOB OMHCATeIbHO, clioBecHO. HeBbicokas 3(hpeKTUBHOCTD 3TOIl IpyMIbI OI-
penensieTcs: TeM, YTO HE BCE CTYIEHThl UMEIOT JJOCTAaTOYHO IUPOKUNA Kpyro3op;
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2 —peanbHbIC Modenu N3y9aeMbIX 00bEKTOB M UM COMYTCTBYIOINE YepTexu. He-
JOCTATKOM 3TOH TPYIIIBI SBJISETCS OTPAHUYEHHOCTh KOJTMYECTBA YIEOHBIX MOJIETICH;

3 — nrakamel, KOTOPBIE COAEPKAT M HATJISIIHBIC PUCYHKU-WILIFOCTPALlUU, U U30-
OpaxeHusi OOBEKTOB B BHUJE YepTeked. [ TaBHBIM HETOCTATKOM TUIAKATOB SIBJISECTCS
HEBO3MOKHOCTb [MOKa3aTh JUHAMUKY SIBIICHUH,

4 — komnvlomepHvle, TIABHBIM 00pa3oM, MyJIbTUMEIUMHbIE TEXHUYECKUE CPEIICT-
Ba 0Oy4eHHS B BUJE MpE3CHTAUN U chainoB. OHU CIOCOOHBI MPENCTaBIATh 00Jb-
e 00bEMbI WIDTIOCTPATUBHOTO MaTepHalia, B TOM YHCIIE U B THMHAMUKE!
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KiroueBble cioBa: COEIUAIUCT, IPOrPaMMHBIE KOMILIEKCHI, TPEXMEPHOE MOJAEINPOBAHUE, ap-
XUTEKTYpHOE IPOCKTUPOBAHME.

AHHOTAIMS: COBPEMEHHAsI 5KOHOMUYECKasi CUTYaIsl TpeOyeT HaIM4us CIEIHaTUCTOB, YMEIO-
X aJCKBATHO/OLUCHUTL YCJIOBHUSA CTPOMTEILCTBA, C MCIIOJIb30BAHUEM HWHHOBAIIMOHHBIX HJCH BbI-
MOJTHUTh MPOCKTHYIO JOKYMEHTAIMIO W BHEAPHUTH PE3yibTaThl pa3padoTok. OCOOEHHOCTH MOATo-
TOBKH COBPEMEHHOTO WH)KEHEPa-CTPOUTEIISI pACCMOTPEHBI B padoTe.

OnHUM U3/0CHOBHBIX YCIOBUI BHEIPEHUS MHHOBALIMOHHOW SKOHOMHYECKON MO-
A€JIM Hallel CTpaHbl ABIISETCS HAJIWYHUE CIIEHUATMCTOB, CIIOCOOHBIX K pa3paloTKe,
aJIcKBaTHOMY BOCIIPUSITUIO M BHEJIPEHUIO B MPAKTUKY WHHOBAIMOHHBIX UJEH U pa3-
paboTok. OTCro/1a 11eJ1b BBICIIEr0 00pa30BaHMs — MOBBICUTH KA4€CTBO MOJTOTOBKH U
MEePEnoArOTOBKY CIIEIIMAIUCTOB, a CJIEIOBATEIIbHO, UX KOHKYPEHTOCTIOCOOHOCTb.

KauecTBO — 3TO MHTErpajbHasl XapaKTepHUCTHKA, KOTopas 00yCJIOBIMBAET COOT-
BETCTBHE MapaMETPOB KOHEYHON MPOAYKIHMM JACHCTBYIOIIUM CTaHAApTaM U HOPMaM.
Ecnu cuurtath, 4TO JEUCTBYIONIME B JAHHBIM NEPUOJ, BPEMEHU CTAaHAAPThI OTBEYAIOT
OOIIIECTBEHHBIM M JIMYHBIM MOTPEOHOCTSM, TO MOXHO YyTBEp)KAaTh, YTO Mpoodiema
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