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AHHOTAIINA. B_cratbe paccMaTpUBAIOTCS BOIPOCHI OOyUEHHs BBICIIEH MaTEMAaTHKE CTYIEHTOB HHIKe-
HEPHBIX CIIeI[UaIbBHOCTEH B YCJIOBUAX KOMIIETEHTHOCTHOTO IOAXOAA B 00pa3zoBaHuU. OOCYXIAI0TCA METO-
JIOJIOTMYECKUEe MOJIXOABI K M3YYEHUI0 MAaTeMaTHKH, KOTOpble HampasjeHbl HA GOPMUPOBAHUE WHKEHEP-
HOTO MBIIUIEHHUA 00yJaromuxcsa. ABTOPBI HCCIEYIOT BOIIPOC O COOTHOIIEHUH (HOPMaTIBHOTO U IIPaKTHUde-
CKOTO COZIepKaHUsI MaTeMAaTHYECKUX AVCIUIUIMH IPU MOJTOTOBKE OY/IYIEro WHKEeHepa C YIeTOM J1ajlb-
HeHIeH creruaan3aiuy HHXeHepHOH JesITeIbHOCTH (IIPOU3BOZCTBEHHAS, UCCIIEI0BATEIbCKAs, YHUBEP-
canpHas). IlokazaHo, YTO HHTETpaAUs MaTeMAaTUUECKUX U WHXKEeHEPHBIX JUCIUIUINH fABJIeTCs HeoOX0u-
MBIM YCJIOBHEM OTOOpAa COZIEpKAaHUS MaTeMAaTHYECKUX AVCHUIUINH i1 GOPMHUPOBAHUS HHKEHEPHOTO
MBIIUIeHHs obyJaromierocs. [IpeioikeHa cxeMa B3aUMOJIEHCTBUA CIIENUAIBHBIX U MaTeEMaTHYECKUX JIHC-
OUIUTUH IS JOCTIDKEHUA Iesiell GOpMUPOBaHUS MHKEHEPHOU KyJIBTYpHI CTYZEHTOB. PackpsiBaeTcs 1mo-
TeHI[UAJ 00yUeHHsI MaTeMaTHKe KaK cpe/icTBa (GOPMUPOBAHUS MBIIJIEHUS, TPOSBIIAIONIETOCS B I€ATEIb-
HOCTH Ha KOTHUTHUBHOM ypoBHe. PopMysupyeTcss BBIBOZ, O TOM, UTO MaTeMaTHYecKas IOATOTOBKA Oyxy-
X UHKEHEPOB 00513aTeJIbHO BKJIIOUAET U (HOpPMaIbHOE, U MIPAKTHYECKOe cofiep:kanue. Bompoc BiusHus
YKa3aHHBIX KOMIIOHEHTOB Ha ()OpMHUPOBaHNEe MHXEHEPHOT0 MBIILJIEHU ¢ BBe/IeHHeM HOBBIX CTaHJIapTOB
CTAaHOBUTCS OCOOEHHO aKTYaJbHBIM U PEIIaeTCs MPEeNojaBaTe/IsIMU MaTEMAaTHKU COBMECTHO C MPENoaBa-
TEJIAMU CHEUAIBHBIX AUCIUIUINH 10 KaXKJ0H TeMe OT[EeJbHO C Y4eTOM JaJIbHEHINel clielnaan3anun
00yJaroIuxCs.
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ABSTRACT. This paper addresses the questions of training of engineering specialties student advanced math-
ematics in the conditions of competence approach in education. Methodological approaches to the study of
mathematics, which focus on the formation of engineering thinking of students, are discussed. The article dis-
cusses the question of proportion of the formal and practical content of mathematical subjects in the engi-
neering training if further specialization of engineering activity is known (production, research, and univer-
sal). It is shown that the integration of mathematical and engineering subjects is a necessary condition for se-
lection of the content of mathematical subjects for the formation of engineering thinking of students. The
scheme of interaction of engineering and mathematical subjects to reach the objectives of formation of engi-
neering culture of students is offered. The process of teaching mathematics as a means of creating cognitive
abilities is revealed. It is concluded that the mathematical training of future engineers necessarily includes
formal and practical content. The question of the influence of these components on the formation of engineer-
ing thinking with the introduction of new standards is particularly important. It is solved by the teachers of
mathematics and engineering subjects taking into account the specialty of students.

@opanOBaHHe WHXXEHEPHOTO MBIIILIE-
HUs y 00yJaIOIIKUXCA B By3€ BBICTYTIA€T
B YCJIOBHSIX KOMIIETEHTHOCTHOT'O ITO/IX0/1a K 00y-
YeHHUIO KaK OJlHa U3 Iesiel IpodeccuOHaTIbHOTO
obpazoBanusa. CopMHPOBaHHOE WHIKEHEPHOE
MBIIIUIEHNE, HAPSLY C JPYTHUMH COCTABJIAIOIIH-
MU, OIpeAesIAeT CTeNeHb TOTOBHOCTH BBIITYCK-
HUKA By3a K MpodeCCHOHATBLHON IeATeIbHOCTH.

© Kapmnosa E. B., Matseesa E. I1., 2016

Hanesnennocts Ha GOpPMUPOBaHUE WHKe-
HEPHOTO MBIIJIEHUA y CTYZAEHTOB By3a BBI3BI-
BaeT Iepe0CMBICIEHNE TIeJaroraMu, YIEHbIMU,
HCCIIEZIOBATESIMU COJIEPIKAHUSA U METOJUKU
00yuyeHUs yueOHbIM AUCHUIUIUHAM [B YaCTHO-
cTH, 1-4; 7-13; 15]. Posb MaTemaTnyeckux avc-
IUIUIMH B WHXXKEHEPHOM 00pa3oBaHHUM O0Ie-
mpu3HaHa. MaTeMaTHKa HCIIOIb3yeTCs HUHIKe-
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HepaMU B KauecTBe MHCTPYMEHTa i paOOThI.
MaremaTi4ecKue METOABI COCTABJISAIOT OCHOBY
00IIell METOAUKHN pelleHUs] MHKEHEPHBIX 3a-
Jlad, COeINHSAIONIEN TEOPHUIO M MPAKTUKY. Ma-
TeMaTuyeckas AesTeIbHOCTh 00JafiaeT MOII-
HBIM TOTEHIUAJIOM i1 (OPMUPOBAHUA U
Pa3BUTHUA JIMYHOCTHBIX KauyecTB M KadyecTB
MBIIIJIEHUSI, KOTOPBIE COCTaBJISIIOT KYJIBTYPY
MHKEHEPHOT'O MBIIILJIEHU.

IMox uHceHepHbIM MbluLreHuem Oynem
MIOHUMaTh, ciaenys onpegenesHuto A. I1. Ycosb-
nesa u T. H. llamasno, «MbIlIJIEHHEe, HAIPaB-
JIEHHOe Ha obecIieueHHe JIeTETbHOCTH C TeX-
HUYECKUMU OOBEKTAMH, OCYIIECTBJIsIEMOE Ha
KOTHUTHBHOM U WHCTPYMEHTAJIBHOM YDPOBHSIX
U XapaKTepusylolleecs KaK NoAumexHuuHoe,
KOHCMpYKMueHoe, Hay4HO-meopemuuecKoe,
npeobpasyroujee, meopueckoe, COyUANbHO-NO-
3umusHoe» [13, c. 6]. Mcxons U3 3TOTO OIpe-
ZleJIeHUs TMOTEHIUAJ Mpoliecca OOydYeHus1 Ma-
TeMaTUKe BUJIUTCS KaK CPEJICTBO (hOPMHPOBA-
HUS MBINUIEHUs, IPOSBJIAIOIIETOCA B Jes-
TEJIbHOCTU HA KOTHUTHBHOM YPOBHE.

CerosHs CyIIECTBYIOT, 10 KpallHEH Mepe,
JIBa HaIpaBJIeHUs O0y4YeHUs OYyAyIIero WHKe-
Hepa MaTeMaTuke: (opMajbHOE H3JIOKEHUE
y4eOHOr0 MaTepuayia BHE CBSI3U CO CIIEIHAJIb-
HOCTBIO, BKJIIOUAOIee HeOOJIbIINEe O0IIen3Be-
CTHBIE TIPUJIOKEHHsI, U «IIPAKTUUYECKOE» W3-
JIOKeHWEe Ha IpUMepax 3ajad, BocTpeOOBaH-
HBIX podeccuel, ¢ MpuBieueHneM ¢pparMeH-
TOB HeobxoauMol Teopuu. IlociemoBaresnu
IepBOTO HAIPABJIEHUs CCHUIAIOTCSA HA TO, YTO
HUKTO He 3HaeT, YTO UMEHHO M KaKuM obOpa-
30M Oyzmer BOCTpPeOOBAHO BBIMYCKHUKAMH.
[IpuBep:KEHIIBI BTOPOrO aNEJUTUPYIOT K IIO-
TPEOHOCTSIM UHXKEHEPHBIX CIIEIIHATFHOCTEN.

BecciopHbBIM ABJISETCS TIOJIOKEHUE O TOM,
YTO COJIEpKaHUE Kypca BBICIIIEH MAaTEMAaTHKH U
METO/IMKA €ro MPernoAaBaHus OyAyIIuM HHIKe-
HepaM JIOJDKHBI YZOBJIETBOPATH OIIpe/eIeH-
HBIM TPeOOBAHUSIM, B YaCTHOCTH, UMETh IPU-
KamHou xapakrtep. Elle coBeTckuii mMaTema-
THK, MEXaHUK U KOpPabJIeCTPOUTESTb, CO3/1aTEb
HAYYHOU TEOPUH HPUOJIUKEHHBIX BBIYHCIIE-
Hu A. H. KpsuioB nmcain: «WHkeHepy mare-
MAaTHKa HY?>KHA He Kak 6e3yKOpU3HEHHAs YacTh
JIOTHKH, & KaK Opy/iue Ui IPaKTUYECKUX
MPUIOXKEHUN» [5, ¢. 94]. ABTOp OTMeYaJs, YTO
«B OTJIMYHE OT YUCTOTO MaTeMaTHKa, KOTOPHIH
MaJIO IIEHUT BBIYHUCJINTEbHbBIE TTPOIECCHI, UH-
JKeHep BHUJUT U IEHUT UMEHHO IPHUKJIATHYIO
CTOPOHY, yCMaTpUBasi B HEH MPUMeEpP TOTO, KaK
HaJI0 TIOCTYNIaTh B AQHAJOTMYHOM CJIydyae B
MPECTOSAIIEH eMy IpaKTUKe» [5, ¢. 131].

[IpuknagHas HANpPaBIEHHOCTb TPAUIIH-
OHHO peajyin3yeTcs Yepe3 pelleHne MPAKTUKO-
OPHEHTHUPOBAHHBIX 3aJ]ay, HU3yYyeHUe MPUJIO-
JKeHUH MaTeMaTHKU U3 Pa3JIMYHBIX obsacrei
HAyKd U TEXHUKHW, HCIIOJIH30BAHUE KOMIIBIO-
TEPHBIX MPOTPAMM, CBA3aHHBIX C MOJEIUPO-
BaHUEM peaJbHbIX OOBEKTOB U 00pabOTKOU

nHbOpMAIUY, BHIIIOJHEHNE WHTErPUPOBAH-
HBIX UccleoBaHui u ap. Ho cyimiecTtByeT mpo-
6s1ema oTOOpa yuebHOTO MaTepuasa mogoOHOM
HAIPaBJIEHHOCTH JJIA W3yYeHHA CTy/IeHTaMHU
Ha MepBOM-BTOPOM Kypcax (Korja M3ydaroTcs
paszesnipl BbICIIel MartemaTuku). CBsS3b CO-
JIep>KaHUs MaTeMaTUYeCKOTO MaTepuaia C
WH)KEHEPHBIMHU MPUJIOKEHUSIMH Ha STOM 3Ta-
Ile He MOXKeT OBITh IJI00ajIbHOM, TaK KaK CIIe-
[HaJIbHbIE TUCIUIUINHBI Ha MEPBBIX Kypcax He
W3y4JarTCcsa U yPOBEHb 3HAHUH 10 MaTEMAaTHKE
V CTY/IEHTOB eIlle He TOCTATOUYHBIHN /IS JIEMOH-
CTpAIUH CEPhE3HBIX NMPUJIOKEHUH. 3a71a4 JIeH-
CTBUTEJIPHO TPUKJIAAHOTO COAEpP:KAHUA A
pellleHusl Ha MEPBhIX Kypcax HabepeTcs He Tak
MHOro. IloatoMy abcTpakTHBIA XapakTep Ma-
TeMaTUYEeCKOW TEOPUHM U CTAHJIAPTHBIX IIPaK-
THYECKUX 3aJlaHUIl IO BBICIIEH MaTeMaTHKe
HEeOOXO/IMMO HAIpaBJIATh HA (GOPMUPOBAHUE
HAyuHO-meopemu4ecko20 U KOHCMPYKMue-
HO20 MblULIeHUS 00yJaIoIUXCA. 37eCh YMECT-
HO HCIIOJIb30BAaHHE TaK HA3BIBAEMOU «COJEP-
’KaTeJIbHOH MaTeMaTHUKH» [Q], HampuMmep, Hc-
TOPUYECKOTro IUTaHA. Tak, IpU BBEJAEHHUH I10-
HATHHA «JIUHEHHOe MuddepeHITnaTbHOe YpaB-
HeHHe IIEPBOTo MOPAAKa» U «ypaBHeHHe Bep-
HYJUIN» €CTECTBEHHO U3JIOKUTD CTYJEHTaM HC-
toputo /[. BepHy/LTH, KOTOPBIH IpU pelleHuun
3a71aun 00 YCKOPEHHOM HCTEYEHUU KUJIKOCTU
W3 OTBEPCTHS IOJIyYWs yYpaBHEHHE, HOCAIIEE
TeIrneph ero UMsI.

B. b. Mouceer u B. M. ®enocees, aHaau-
3Upysl MOTEHIHAJIbHbIE BO3MOXKHOCTH MaTeMa-
TUKH 1T GOPMHUPOBAHUSA UHIKEHEPHOH KyJIb-
TYypbl OYZAYIIETO CIIENUAJINCTA, BUAAT CBOEH
3a7auel «COAEHCTBOBATh OOJIBIIEH CTEIeHU
WHTETrpauy MaTeEMaTHUYECKNX U WHIKEHEPHBIX
JUCHHUIUINH, MPUHUMAs TaKyl HWHTErPaIuio
Kak HeobOxommMmoe ycyioBue 3G¢GEeKTHBHOCTH
JOCTHIKEHUA Iesell mpodeccHoHaIbHOTO 00-
pasoBaHusi» [9]. ABTOpHI CChLIAIOTCA Ha CIOBA
usBectHoro mnegarora I. ®porimentansa: «Co-
BEpIIIEHHO HETEPIINMO, KOT/Ia MaTeMAaTUK IIpe-
MoZlaeT MaTeMaTUKy 0e3 ee HpPHMEHEHHH, a
(pu3UK pUMeEHseT MaTeMaTHYeCKHUe METObI,
He M3JIaraBIIHecs MaTeMaTukom» [14]. Jeict-
BUTEJIbHO, CTPATETWsI WHTETPAIlMU IO3BOJISIET
HCKJIIOYUTh M3JIUIIHIOWN (GOpMaIN3aIUI0 3HA-
HHH, OHAKO CJIEAYET KAXKABIH pa3 UCKaTh OTI-
TUMaJIbHBI 00BEM MpeANoJiaraeMbIX 3a7ad,
J1abbl HE 3aMEHUTD CaMy CIEIUATbHYIO0 JUCIU-
IUTAHY.

PaccMoTpuM OMH M3 BO3MOKHBIX CIIOCO-
00B B3aMOIEHCTBUS CIEIUATbHBIX K MaTeMa-
TUYECKUX AMCIUIUIMH C IeJbi0 (hOpMHUpPOBa-
HUSI WHXXEHEPHOTO MbIIUIeHUA (CM. pHC. 1).
B kaxxmoii crienuagbHON AUCIUIIINHE UMEIOT-
cA TEXHUUYECKHEe 3aJjau¥, UMHUTHPYIOIINE pe-
aJibHBIe TTPO6JIEMBI M HaNpaBJieHHbIE Ha (op-
MHpPOBaHHE TPO(GECCHOHATBHBIX KOMITETEeH-
nuii. TexHuueckass 3azada, 0e3 KOHKDPETHBIX
YHCJIEHHBIX 3HAUYEHUH M O0OBEKTOB, IMpeobpa-
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3yeTcs B 0DOOIEHHYI0O MOJEb, KOTOPOH CTa-
BUTCS B COOTBETCTBHE U3BECTHAS MaTeMaTHie-
CKas MOJieJIb. AHAIN3 MaTeMaTHYeCKOH Mojie-
JIM TIO3BOJISIET TOJIYYUTh pelIeHHe 3a7ayvu.
Bormpoc 0 Bo3MOkHOCTH (IIPaBOMOYHOCTH) HC-
[IOJIb30BAHUSA MOJIEJIM BO3BPAIlAE€T TEXHHIUE-
CKyI0 3a/1a4y K AuctuiuinHe. Llukia 3aMKHyJICA,
U POJIb MaTEMATHKU BUJIUTCS TOJBKO B OIO-

CPeZIOBAaHHOH /JOCTaBKe MaTeMaTHYeCKOH MO-
nmemu. Ilpu 3TOM mpoIiecc MOAETHPOBAHUA
TpeOyeT I0CTAaTOYHO OOJIBIIIUX BPEMEHHBIX pe-
cypcoB. Kakmas TexHudeckas 3a7jaqa, ¢ TOUKH
3peHusl O0YYaIoIIEerocs, BBITJIAJUT KaK YHHU-
KaJIbHasA, TPeOYIOIas CBOEro MoJX0/a U MOJie-
Iy, JlaKe pelraeMas aHaJIOTHYHO.

CrnenmanbHast WA ‘( MartemaTuueckue
JUCIUIINHA ﬁL JIUCLIUILIMHBI
yY
) MaremaTuueckas
X MOJIENb
v !
TexHuyeckasa \( OGo6IeHH A MOJIETh
3a7ia4a R
J N

Puc. 1. Cxema e3aumodeiicmeusn CNeUUANbBHBIX U MamemamuuecCKux aucuunﬂun

IIpu wuHTerpauu MaTeMaTUUYECKUX U
CHEIUAJIBHBIX JUCITUIINH BO3HUKAET, KaK OT-
Meuayioch BBIIIE, IpobyieMa COOTHOIIEHUS
MPUKJIATHOTO U «YUCTO MATEMATHYECKOTO»
comepkanusa. Marematruk JI. . Kyapasnes
mucajg 0 HeoOXOJUMOCTH COOJIIOIEHUS T'PaHU
IIpU B3aUMOZEHCTBUU AUCHUIUINH: «Marema-
TUYECKOE MOJIeJINPOBAHUE DEAIbHBIX SBJIE-
HUH, TO €CTh COCTaBJIEHHE MaTeMaTHYeCKOM
MO/IeJIM TAKOTO SIBJIEHUsI, — BTO He 3aj7jaya Ma-
TeMaTUKU. 33Jlaya MAaTeMaTUKH ... COCTOUT B
U3y4EHUH MAaTeMaTH4YeCKOH Mojenu, ee
CBOHCTB M ocobeHHOcTen» [6, c. 101]. OaHako
MaTeMaTHYecKoe MOJEJINPOBaHNE KaK IIpO-
[leCC TIOCTPOEHUS YK€ U3BECTHON MOJeNH SB-
JIsileTcs XOpolled BO3MOXKHOCTBIO i hOopMU-
POBaHUS KOHCMPYKMUBHO20 U MBOPHUECKO20
MbIIUIeHUs. /Iy Toro 4tobbl OCBOUTH KOH-
KPETHBI MeTOJI, HeOOXOAUMO pellleHue abCT-
PaKTHBIX 3a7]a4, KOTOpbIE OTBJIEKAIOT 00Y-
YaIuxcs OT MpeaMeTa CllelHaTbHOCTU. Bee
STHU BONIPOCHI MOTYT OBITH PACCMOTPEHBI 3a
paMKaM¥ CIIeNUAIbHOM JUCIUILINHBI, HATIPU-
Mep, Ha 3aHATHAX IO BHICIIEH MaTeMaTHKe.

Taxkum o6pa3oM, MaTeMaTH4ecKas JIHC-
OUIUINHA, KaK MUHUMYM, J0JI’KHA 00eCIIeunTh
CUCTEMHBIH TOJXOM K BBIOOPY, 060CHOBaHHUIO
MaTeMaTH4YecKOU MOJENHN U ee CBS3U C pas-
JINYHBIMU TEOPUSAMH, IPAKTHKY HCIIOJIb30Ba-
HUS METOJIOB pelieHus, GOpMUPOBaHUE HAYY-
HO-MeopemuyecKo20 MbIILIEHUS.

loBopsgs 0 QopMasibBHOM U «IIpaKTHYe-
CKOM» U3JIO’KEHUU MaTeMaTHUYeCKOTO Mare-
puasa, moj opManbHbIMU 3HAHUAMU MBI TIO-
HHUMaeM JIOTUKY IIOCTPOE€HHs Teopuu, abcrT-
PaKTHbIE AJITOPUTMBI M METO/TbI PEIIEHU 3a7aY
13 pa3JIUYHBIX MaTEMaTHUYECKUX TEOpUH, o6oc-
HOBAHUsS TEOPETHYECKUX IOJIOXKeHUU. VX 00b-
€M B IIpernoiaBaHuU MaTEMATHKU JOJI’KEH OBITH
CBsI3aH C (PYHKIIMOHAJIBLHOM HAIPaBJIEHHOCTHIO

JleaTesibHOCTH uHKeHepa. U. M. OpenrHukos,
ucosteiyss GUIOCO(PCKYI0 COCTABJIAIOIIYI0 HH-
JKEHEPHOU JIeATeJIbHOCTH, BBHIAENISAET TPU OC-
HOBHBIE KAaTeropuy WH>KEHEPOB: IIPOU3BOJCT-
BEHHUKH, UCCJIEAOBATETH-PA3pabOTUNKU U
yHUBepcasibl (cucreMoTexHUKH) [10]. OueBua-
HO, YTO MOTPeOHOCTU B HAYYHBIX TEOPHUAX BTO-
POH ¥ TpeThel KaTeropyui BBIIIE, YEM IIEPBOH.
B To ke BpeMs BOIIPOCHI «OTKyZla?» U «IOYe-
My?» JIOJI?KHBI IIOCTOSIHHO COILyTCTBOBATb JIesi-
TeJTBHOCTH J0O0oro wuHeHepa. Kak mumer
M. IO. [TaHTaeB, «HeNB3SA Jaxke OyAyIIHUX HH-
JKEHepOB YUHUTh MaTeMaTHKe KaK KyJIMHAPHUH,
KaK BeIV, KOTOPas UCKIIOYUTEIBHO «IIpUJIara-
TeJbHA» — BeJlb HAyKa €CTh YacTh 00IIeYesIoBe-
YeCKOH! KyJIBTYpbI, U OT 5TOTO HUKY/la He JeTh-
cs1» [11, c. 7]. IIpenogaBaresib MaTEMaTHKU TIPH
MIOCTPOEHUU Kypca JIOJLKEH OIpeZessTh Heoo-
XOAMMOCTbD, CTPOTOCTh U 00'bEM JTOKA3aTeJIbCTB:
OT UX ITIOJTHOTO OTCYTCTBUSI, WJIU H3BPUCTUYECKON
U7en, WIN UCTOPUYECKUX OCHOBAHHUI BO3HUK-
HOBEHUSI JIO CTPOTOT'O U3JIOKEHUS.

K mpumepy, ocHoBHBIE TeopeMbl Audde-
PEHIIMATBFHOTO WCYUCJIEHUA SBJAIOTCA 00s3a-
TEJIBHOM YacThI0 TEOPETUUECKOr0 MaTepuasia
Kypca MaTeMaTH4ecKoro aHainusa. B xoze mo-
KaszaTeJIbCTBA IIpU Ilepexojie OT OJHOU Teope-
MBI K JPYrofl MOXKHO NOKa3aTh «BU3yaJIbHO»,
HAaCKOJIBKO CYIIIECTBEHHBI YCJIOBUS, BXOAAIINE
B (POpPMYJIMPOBKY, KaK U3MEHSETCS TeOMETpH-
YeCcKUU CMBICI KOHTEKCTa. TO IpsAMas 1eMOH-
cTpanus 3a7a4 Tuna: «4to Oy[er, eciu u3Me-
HUTH ycjIoBHE?». KpoMe MOTHBaMy K aHAIHN-
TUYECKOH JIeATEeIbHOCTH, TaK HEOOXOAUMOH B
pabore WH)KeHepa-UCCIeA0BaTesIsl, BBIIOIHE-
HHUe IeHCTBUH 0Ka3aTeJbCTBA U 00OCHOBAHUA
MpejjlaraeMoil  HJE€U HAIOJHSAET CMBICJIOM
JleATeIBHOCTh Npeobpas3osanus oObeKTa ¢ u3-
MeHEHUEM YCJIOBUU JJISL IOCTHIKEHUS Pe3yJIb-
Tara.
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W3yueHrne maTemMaTH4ecKol Teopuu, pa-
60oTa ¢ MaTeMaTUYeCKUMU HOHSITUAMHU II03BO-
JISTIOT IleJIEHANPaBJIeHHO (HOPMUPOBATh Y CTY-
JIEHTOB KOMIIOHEHTHI CTPYKTYPbI HHKEHEPHOTO
MBIIUIEHUS: (OPMaIBHO-JIOTHUECKOEe U 00-
pa3Hoe MBIIUJIEHNE, OTIepUPOBAaHKE 3HAKOBOU
u obpasHou mHpopmanuen u ap. IIpu pabore
maxke ¢ (pOpMasIBHBIM MaTEMaTUYECKUM CO-
ZeprKaHUeM BO3MOXKHO (hOpMHUpOBaHUE Y 00Y-
YaoIUXCs KAaYecTB MBIIIIEHUs, 3HAYUMBIX B
Oyayiieli mpodecCHOHATBHON IesATeTbHOCTH:
IleJIEHANIPABJIEHHOCTh, KPUTHYHOCTD, IMPAKTH-
YyecKas HAIPaBJIEHHOCTh U BBICOKAs CTeIleHb
abcTparupoBaHus, MeJOCTHOCTh U Ap. Cobet-
BEHHO, MaTeMaTHJecKue 3HaHusA (TIybokue u
[IOJTHOLIEHHBIE), TaK JKe KaK U IINPOKas Tex-
HUYECKas U eCTeCTBEHHO-HAyUYHAs JPYAUITHSA,
MIPOSIBJISIOTCS B NOAUMEXHUYHOCMU MBIILIe-
HUSI COBPEMEHHOTO clenuanncra. Kak orme-
qator H. U. Mepexxun u B. II. PppxoB, «uem
OoJsiee riryboKHe U abCTpaKTHBIE pas3zeibl Ma-
TeMAaTUKUA U (QU3NKHU UCHOJB3YIOTCSA IPU Pas3-
paboTKe HOBBIX HM3JIEJIUA U TEXHOJIOTHH, TeM
0oslee 3HAUYNTEJIbHBIE TEXHUYECKHE U HKOHO-
MHUYeCKHe pe3yJbTaThl /JAal0T WHXKEHEepHbIe
paspaborku» [8, c.237]. ABTOpHI TPUBOJAT
IIpUMepHl COBPEMEHHBIX TEXHUYECKHUX pPaspa-
60TOK (II0JIyITPOBOJTHUKOBBIE TTPHUOOPHI, IHP-
POBBIe TPOUTPHIBATENN JJIsI JIA3€PHBIX JHC-
KOB), IIOCTPOEHHBIX KaK Ha (pyHIaMEeHTaTbHbBIX
pesyibpTaTax U3UKU TBEPJOTO Teja, KBAHTO-
BOH MeXaHUKH, TaK U HA UCIOJIb30BAaHUM HO-
BEeAIINX METOZ0OB KOAMpPOBaHUA U T. 7. OnHYy
U3 TJIABHBIX MPO0OJIEM IHOJATOTOBKH COBPEMEH-
HBIX MHKEHEPOB aBTOPHI BUJAT B OTCYTCTBUHU
ITOATOTOBKH K «IJIABHOMY TBOPYECKOMY aKTy —
3aMBIC/Ty, TIOUCKY MpOoOJIeM U 3a/ad, aHAJIU3Y
moTpebOHOCTEN 001IecTBa U MyTel UX peayn3a-
OUHM», a ee YaCTUYHOEe pelleHue — B Hedop-
MaJIPHOU TBOPYECKOM paboTe CTyZeHTa B CO-
MPOBOXKJeHUHN Tpodeccopa, PYKOBOZAIIETO
OJTHUIM U3 UCCJIEOBATEIbCKUX HAIPABIEHUU.
OZHAaKO HMCIOJIb30BAaHKE MPOEKTHOU AeATeNb-
HOCTH B IIPENOJABAHUU CIEIUAIBHBIX TUCIIH-
IUIMH TpeOyeT OOJIBIINX BPEMEHHBIX 3aTpar.
VBesiueHHe KOJIMUECTBA YAaCOB BO3MOXKHO 3a
CUYeT PacCMOTPEHHUsA BOCTPEOOBAHHBIX CIIEIIH-
aJIPHOCTHIO TaK HA3bIBAEMBIX IIPUKJIAJHBIX 3a-
may Ha (QyHZAMEHTAJIBHBIX UCIUIUINHAX B
pa3sUuyHbIX BUaX (OT MOCTAHOBKH 33/IaYd 10
BapUaTUBHBIX CIIOCOOOB PEIIEHHS).

PaccMoTprM BO3MOKHOCTH BKJIIOUEHUS U
B3auMoielicTBUA (OpMaJIbHOTO U IIpaKTUYe-
CKOTO COZEp:KaHUA TIPU U3YIEHUU TEMBI
«KoMIutekcHble yucaa» OyaylUMHU WHIKEHe-
pamu. CorjacHO cTaHZApTaM, B pPe3YJIbTATe
U3y4eHUs] TeMbl B paMKax JUCIUILINHBI
«BpICIIass MaTeMaTUKa» CTYJEHThI TOJIKHBI
3HATh IOHATHE KOMILIEKCHOTO YHCJIA, YMETb
HaXOJUTh €Tr0 apTyMeHT U MO/YJIb, IEPEBOJIUTD
KOMILIEKCHOE YHCJI0 U3 OTHOH (POPMBI B ApY-
I'yIO, BBIIOJIHATD AEHCTBUA HAJ KOMILIEKCHBI-

MU YHCJIAMH, U300paKaTh UX B KOMIUIEKCHOH
IUTOCKOCTU. BBIOOpD METOAWKN W3ydeHUs yKa-
3aHHOTO (OPMAJIBLHOTO COJIEPIKAHUS JIOKEH
OCYIIECTBJIAThCA IPENOAABATENIEM C YIETOM
MOTEHIIMAJIa MaTeMaTUYECKOTO Marepuasa
Uit GOPMHUPOBAHUS WHXKEHEPHOTO MBIIILIe-
Hus. CTyZIeHTBI I0J] PYKOBOZCTBOM IIPEIo/ia-
BaTeJisl CTaBAT IpobJieMy, MPOBOAAT 06001Ie-
HUe TOHSITUSA YUC/IA, TPAKTHYECKH CAMOCTOsI-
TEJTBHO (POPMYJIUPYIOT OIpPENeIEHHUs, BBOJAT
CBOMCTBA «HOBBIX» YHCEJI M OIEpariu HaJ
HUMU. VIH)XKeHepHOe MBIIIEHNE MIPeJIoJiara-
eT coueTaHue (GHOPMAaJIBHO-JIOTUYECKUX U WH-
TYUTHUBHBIX METOJIOB MBIIILJIEHUA, 151 HETO Xa-
PaKTepHO BHJEHHE LeJOCTHOCTH. IIpuobpe-
TEHHBIN CTYJIEHTAMH OIBIT pabOThI ¢ MaTeMa-
TUYECKUMU MOHATUAMHU B JajbHeNIeM Oyaer
IepeHeceH Ha paboTy ¢ TEXHUYECKUMH IOHS-
THUAMH, TaK KaK B OCHOBE — O0II[1e ITO/IXO/IbI.

[TpenosiaBaTesito MaTeMaTHKH I1eJ1eCO00-
pPa3HO OOCYAUTH COBMECTHO C IIPENO/iaBaTeis-
MU CIEIUAJBHBIX JUCHUIUINH, KaKue IpHU-
KJIQJTHBIE 3a/IaUM U3 TeX, YTO OY/IyT pelaThCs B
MEPCIEKTHBE, MOTYT OBITh IPOZEMOHCTPHUPO-
BaHbl OOy4JalOIIMMCA IPU U3YUYEHUU KOM-
IUTEKCHBIX uricest. Cieysi IpUHITUITY HHTErpa-
UM MaTeMaTUYECKUX U CHEIHATbHBIX JTHUCI[H-
IUIUH, IIPerno/iaBaTejlb MATEMATHKU [IOJI?KEH
BHUMATEJIFHO OTHECTHUCH JTA’Ke K 0003HAUEHUIO
MHUMOW €JMHUIBI: JIATHHCKOW OYKBOH 1 MHH-
MyI0 eIWHHUIy 0003HAYAIT B y4yeOHUKAX IIO
BBICIIIEH MaTeMaTHKe, a HAllpUMep, B YUeOHU-
Kax 10 DJIEKTPOTEXHUKE, B 3apyOEKHBIX HC-
TOYHHUKAX MHUMYIO €IUHHIYy 0003HAYaT j.
Her cmbIciia mpy U3y4eHUU KOMILIEKCHBIX UH-
CeJI UCII0JIH30BaTh OJJHO 0003HAUEHHE, a IOTOM
MPU H3YYEHUU CIENUAJbHBIX AUCIUIIUH —
JIpyToe.

IToHsATHE KOMILIEKCHOTO umciaa aber-
PaKkTHO, OOydaroIIuecss YacTO He MOHUMAIOT
CMBICJIA 3THX YHCEJI U UX PA3IHUUYHBIX (HOpM
MpEJICTAaBJIEHUs: aJreOpaudecKor, TPUTOHO-
MeTpUYECKOH, IMoKasarejpbHOH. I'eomerpuue-
CKOe TIpe/ICTaBJIeHNe KOMIUIEKCHOTO YHCJIa
Z=X+Yl TPUBOJUT OOYYAIOIIHMXCA K BBIBOAY O
BO3MOJKHOCTH PpPacCMaTPUBAaTh KOMILIEKCHOE
YUCJIO KaK YIIOPAJOUYEHHYIO mapy uucen (X; y).
B psi/ie TpaKTUYECKUX BBIYUCIIEHUH OIEPUPY-
0T UMEHHO TaKUMH YIOPSIOYEHHBIMU Mapa-
MH YHCEJ, B DJIEKTPOTEXHUKE TAKOH MapoH Uu-
CeJl MOTYT CJIYKUTh aMIUIUTY/J]a U YaCcTOTA CHT-
Haja. MBICTUTEIFHOE COOTHECEHUE KOM-
IJIEKCHBIX YKCET KaK MaTeMaTH4eCKOH Moje-
s ¢ GUBUYECKUMU BEJIMUMHAMHE CIIOCOOCTBYET
dbopMupoBaHUIo y CTYAEHTOB npeobpasyroiye-
20 CBOMCTBA MHKEHEPHOTO MBIIIJIEHU .

OT1yinyne KOMILIEKCHOTO UCUUCIEHUS — B
€ro MaTeMaTU4eCKOM armapaTe, KOTOPBIH IO0-
3BOJISIET OCYIIECTBJIATH ¢ OOJIBIIONU CTEIEHBIO
yzrobcTBa mpeobpa3oBaHUsA HaJ, KOMILIEKCHBI-
mu unciaamu. Kaxknaa ¢opma npencrasieHus
KOMIUIEKCHBIX 4Kcesl yZoOHa B CBOEM BU/IE
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omepanui Haj STUMH YKucIaMu. MI3BeCTHO, 4TO
MPUMEHEHNE KOMILJIEKCHBIX YHCEJT JIA€T BO3-
MOKHOCTb HCIIOJIb30BaTh (POPMYJIBI U METO/IbI
pacyeToB, MPUMEHSIONINECS B HEMIX MOCTOSH-
HOTO TOKa, /I pacdera Ielell IepeMeHHOTro
TOKa, II03BOJIAET YIIPOCTUTH HEKOTOPBIE pacue-
ThI, 3aMEHHUB TpaUUeCKoe peleHne C UCI0Ib-
30BaHHEM BEKTOPOB areOpandyecKuM peliie-
HUEM, PACCUUTHIBATH CJIOKHBIE LIENIH, KOTOPbIE
IPYTUM IIyTeM PELIUTh HeJb3s, YIPOCTUTH
pacueTsl Ienel NOCTOSAHHOTO U IIepEMEHHOTO
TOKOB. OTMeUYeHHOEe IPAKTUYECKOEe IIPUMEHe-
HUe KOMIUIEKCHBIX YHCeJl HEOOXOAMMO YIUTHI-
BaTh IIPY IIOCTAHOBKE IeJiel 1 0TOope 3a/laHui
JUIl pellleHus Ha 3aHATHUSIX [0 MaTeMaTHKe.
Tak, H. M. llImunar [15] yKa3bIBaeT, UYTO BaXKHO
HAy4YUTH CTYZEHTOB CTPOUTH KPUBYIO U BEKTOP
[0 YpaBHEHUIO CHUHYCOWZbI, BEKTOP II0 KOM-
IUIEKCHOMY YHCJIY, OMPEAESATh KOMILIEKCHOE
YHCJIO IO BEKTOPY U YPaBHEHUIO, YpABHEHUE —
10 KOMILIEKCHOMY YHCJTY.

Hcmosb3yss KOMIUIEKCHBIE YHCJIA B pacue-
Tax, Oyaylue WHKeHephl He OyayT coOCTBEH-

JUTEPATYPA

HOPYYHO BBIMIOJIHATH JIEHCTBUS HAJZ KOM-
IJIEKCHBIMHM YHUCJIAMH, BBIUHMCIATH MOZYJb U
apryMeHT KOMIUIEKCHOTO YHCJIa. BbIUMCIIN-
TeJBHYI0 paboTy Oy/eT AenaThb KOMIBIOTED.
ITosToMy Ha OIpeNeJIEHHOM 3Tale HU3yYeHUs
TeMbl «KOMILJIEKCHBIE YHCIa» HEOOXOAMMA
MpaKTHKa paboOThl ¢ TAKUMH YHCJIAMH C HC-
MI0JIb30BAHMEM KOMIIBIOTEPHBIX MaTeMaTHue-
ckux makeToB (Hampumep, Mathcad). Ilpu
5TOM IIepeJ CTy/IEHTaMHU CTaBHUTCA Ipobiema
MIOCTAHOBKYU 3371a4¥, HHTEPIPETAUH IOJIy-
YEHHBIX PE3YJIbTATOB BBIYUCJIEHUH, HCCIIE]0-
BaHUS KOPPEKTHOCTH BBITIOJIHEHUS JEHCTBUH,
NPUMEHEHUA TOTO WM WHOTO HMHCTPYMEHTa
(BCTPOEHHBIX AJITOPUTMOB).

Takum o00pa3oM, MaTeMaTH4ecKas IIOArO-
TOBKA OY/IyIITUX WHKEHEPOB 0053aTEJIFHO BKJIIO-
yaeT (popMaIbHOE 1 IPAKTUYECKOE COJIEPKAHNE.
3ajaya mpenojiaBaTesii — HCHOJIb30BaTh MOIII-
HBIH MMOTEHINAJT IIpoIecca OOyIeHHsT MaTeMAaTH-
Ke B KayecTBe CpeZicTBa (DOPMHUPOBAHUS HHIKE-
HEPHOTO MBIIIUTEHUSI 00yYaIOIIHXCA.
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