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WHHOBAIIMOHHBIE METOIUKH B IIPEIIOJIABAHUN
MHNPUKJTIAJHOU MATEMATHUKHA

A.A. IlnexoBa, 1oueHT, K.T.H., O.I'. XosaeBa, accucrent, XHAJY
Auuomauuﬂ. Memoouka u3noAHCeHUss CRAOAHCHO20 MAMEMAMUYECKO20 annapama 00JIICHA 6bll’l’Zb
adanmupoeaua K socnpusimuro cmyOeHmoe u acnupaHmos, 6 noace 6pems npedcmaeﬂﬂmb unmepec c

MOYKU 3PERUSA NPAKMUYECKO20 NPUMEHEHUA.

Knwuesvie cnosa: auuHOCMHO-OPUESHMUPOBAHHOE OOYYeHUe, MEXHOL0UYHOCTD, HAOEHCHOCHD
mpacc.
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INNOVATIVE METHODS IN THE TEACHING OF APPLIED
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Abstract. Method of teaching of difficult mathematical apparatus has to be adapted for perception of
students and graduate students, also has to make interest from the point of view of practical applica-

tion.
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BBenenue

Ha ceromns mbl mepexuBaeM (DEHOMEH 3BOJIIO-
1IMKM 00pa3oBaHUsA, B TOM 4HMCIEe U mpodeccro-
HAJIBHOW, OT TPAJUIIMOHHOW, TEXHOKPATUYHOU
napajurMbl K TMapajJurMe TyMaHUCTHUYECKOH,
AHTPOIOLICHTPUYECKOM, OPUEHTUPOBAHHOW Ha
JINYHOCT.

B ornuuue oT TpaJuUMOHHBIX TEXHOJOTHM, T/
o0y4YeHHe paccMaTpUBaeTCs KaK pe3ysibTar, oc-
HOBBIBasICh HAa TMPUHIIMIAX COPEBHOBAHUS U
OpPUEHTUPOBAHHBIX Ha BHEIIHIO MOTHBAIMIO,
JIMYHOCTHO OPHUEHTHPOBAHHOE OOYYCHHME pac-
CMaTpUBaeTCsl Kak Ipolecc, MpenrycMaTpruBaro-

LIUH COTPYAHUYECTBO U B3aUMOIIOMOILb U OpU-
EHTUPOBAHO Ha BHYTPEHHIOK MOTUBALHIO.

C xoHma 90-x TOJOB OCYIIECTBIIACTCS IleJeHa-
MpaBJICHHBIA TOMCK MEXaHH3MOB, pa3padaThi-
BAarOTCA TEXHOJIOIMHU JIMYHOCTHO OpPHUCHTUPO-
BaHHOrO0 00Opa30BaHMs, IJIaBHBI BEKTOP KOTO-
pOro HampamiieH Ha caMoOpa3BUTHE, camooOpa-
30BaHME U CaMOpPEATH3alnI0 TMYHOCTH, Ha JIHY-
HOCTHBIN CH0006 IMMOJTYy4YCHUSA HAYUYHOI'O 3HaAHUA.

AHaau3 nyoJuKanui

[Icuxuka 4denoBeka HEpa3phIBHO CBSI3aHA C €ro
JSSITEIbHOCTBIO U JICATEIBHOCTBIO JK€ 00YCIIOB-
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nena [1]. IIporecc o0ydenus Oymer 3¢ eKTHB-
HBIM TOJIBKO B TOM CIly4ae, €CJId caM IpOIecc
o0y4ueHHs OyIeT NesATebHOCThIO, T.C. YUeOHOU
NSSITEIBHOCTBIO, MPHYEM C YIOBJICTBOPCHHEM
BCeX TPeOOBaHUH, BBITEKAIOIIMX U3 TCOPUH Jes-
TENFHOCTH. 3HAHUE K€ - ATO BCETO JIHIIb CPel-
CTBO 0o0OyueHus neiicTBusaM. Llenbro e BhICIIeH
IIKOJIBI SIBJISICTCS MOATOTOBKA BBIMYCKHUKOB,
YMEIOIIMX B JaJbHEHIIIEM OPraHu30BbIBATh JICs-
TENBHOCTD, YTO 00ECIIEYNBAET MPOrpecc.

DeMeHTaMH, COCTaBJISIFOIIMMH  JICSITETBHOCTh
SIBIISIIOTCS: TMOTPEOHOCTh, MOTHB, 1EIb, 3a]a4H,
neiictBud, omeparuu, nponykt [2]. K ompene-
JICHHOW JICATENFHOCTH 4YellOBeKa IMO0YXIaeT
COBOKYITHOCTh MOTHBOB, KOTOPBIE MOT'YT OBITh U
MPOTUBOPEUUBLIMU. DTy COBOKYITHOCTH Ha3bl-
BalOT MotuBanueil. [1o0OYHBIM NPOAYKT mes-
TENFHOCTH 4YeJIOBEKa, ero JIMYHOEe Mprodpere-
HUE, €ro OIBIT. BriocnencTBum TOT OMBIT MOXKET
OBITH CPEJCTBOM OCYIIECTBIICHUS APYrod Jes-
TENFHOCTH, CPEICTBOM JIOCTHIKCHUS IIEITH.
N3BecTHO, HACKOIBKO Ba)XXKHYIO POJIb B JEATEIb-
HOCTH BOOOIIE W B y4eOHOH AEATENHHOCTH B
YaCTHOCTH Wrpaer MotuBanms. OmHOW U3 TIaB-
HBIX 3aJ[ad KaXJI0ro TMperojaBaTens MpH opra-
HU3AIMH yYeOHOH NEeSTeNbHOCTH IO €ro mpei-
METy JIOJDKHA OBITh 3a00Ta 0 BO3HHUKHOBEHHHU Y
CTYJCHTOB OTPEOHOCTH B OOYUYCHHH MPEAMETY.
Ha moruBanmonnyo cdepy CTYAEHTOB BIUSIOT
BCE YCITIOBHUS, B KOTOPBIX MpPOTEKAaeT y4eOHBIH
nporecc. M ecnu 3TH ycloBHsl TIOCTOWHBIE, MO-
TUBaIMs Bo3pactaer. OTpUIlaTENbHBIC Ke SBIIe-
HUS MOTHBAIMIO CHUKaOT [3]. BaxHbiM moka-
3aTeNieM 3TOr0 MOXET OBITh CTENEHb HHTepeca K
00yUYeHHIO, KOTOPYIO pa30yauan mIpernoaaBaTe-
JIM Y CTYZICHTOB.

]_Ie.]'lb H MOCTAHOBKA 3aJa4Yu

[TpodeccnoHanbHas TOATOTOBKA B YCIOBHSX
JINYHOCTHO OPHUEHTHUPOBAHHOI'O 00yueHHS
HperoaraeT Co3laHnue YCIOBHH Ul caMopac-
KPBITHS, THYHOCTHOM peanu3aiyu B MpoeccH-
OHAJIBHOH JESTEIPHOCTH Ha OCHOBE COOCTBEH-
HBIX CMBICJIOBBIX MOTHUBOB, M JOJIDKHA COOTBCT-
CTBOBaTh MPHHIUIY NpPOoQecCHOHATBFHON 3anH-
TEpecOBaHHOCTH O0yYEHHUSI.

MeTOILI/lKI/l npemoaaBaHus

Opranunzanus yueOHOM NesITeNbHOCTH, Te IPo-
(eccroHanbHas MOATOTOBKA BCEX OCYIECTBIISA-
eTCsl Ha OJJHOM YPOBHE M OIpe/eeHa BHEIIHH-
MU KPUTEPHSIMU - 3HAHHMSIMH, YMCHUSIMH, HaBbI-
KaMH, IPOTUBOPECUYHT 3aKOHAM Pa3BUTHUS JIHYHO-

CTH W TIPEHSATCTBYET caMopeanu3aluu mpodec-
CHOHAJILHOTO CTaHOBJICHUS W pa3BUTHsA. [lomy-
YEHHBIC 3HAHHSI HE UMEIOT JINYHOCTHOI'O CMbIC-
Jia, HE COTJIACYIOTCS C JIMYHBIM OITBITOM. JTO
NPUBOJUT K CHaxy MOTHBAIMH K OOYYCHHIO U
BBIOpaHHON MpOQecCur y CTYIEHTOB IMEPBBIX
KypCOB.

JocTryb TUYHOCTHOM MOTHBAIMK B MPOQeccu-
OHAJNBHOW TOJIrOTOBKE MOXKHO MPHMEHSS JINY-
HOCTHO OPHCHTHPOBAaHHBIC TEXHOJOTHH OOyue-
HUs. [TTaBHBIMH KPUTEPUSIMH, ONPEACISFOIIMHA
TEXHOJIOTHIO KaK JINYHOCTHO OPUCHTUPOBAHHYIO
SIBIISTIOTCS CIICIYIOIIUE: OIopa Ha OMBIT CTY/IEH-
Ta, KOTOPBIH COTIacOBBIBACTCS C OOIIECTBEHHO-
HCTOPUYECKUM OIBITOM; CO3JJaHHE KOM(pOPTHOH
00pa30BaTeNbHOM cpelpl, YTO MPeyCMaTPUBAET
IPeIOCTaBICHNE BO3MOXHOCTH BBIOOpa comep-
KaHus, BUla U (OpM NpH BBIMONHEHUU 3aJia-
HUH;, YyIOBJIETBOPEHHE I103HABATENBHBIX II0-
TpeOHOCTEll W moTpeOHOCTe B camopean3a-
MU, pPa3BUTHE CTyJEHTa KakK IJMYHOCTH HE
TOJIBKO Yepe3 OBJIAJICHUE HOPMATHBHOW Jiesi-
TENFHOCTBIO, HO M 4epe3 oboramieHne cyObek-
TUBHOTO OIBITa; OOecredeHus peduiekcuu |
OLICHKHU yueOsl [4,5].

ObecrieyeHne JTHYHOCTHOM MOTHBAIMUA K 00Y-
YCHUIO - OJIMH W3 TJaBHBIX KOMIIOHEHTOB JINY-
HOCTHO OpPUEHTHPOBAHHOTO oO0ydeHus. Bax-
HEWINMM €€ MCTOYHHKOM SIBJISIFOTCSI TIOTPEOHO-
CTH U MHTEPECHl CTYAEHTOB. 3a/1aua IpernoaaBa-
TeNsl - BBISIBUTH WUCTHHHBIC MOTPEOHOCTH CTY-
JICHTOB, CO3/1aBaTh BO3MOXKHOCTH JIJISI UX aKTya-
JU3aLUH U yIOBJIETBOPEHHUS.

B nuynoctHO OPUCHTHUPOBAHHBIX TEXHOJJOTHAX
MPOUCXOUT COYETaHHE OOYYCHUS M YUCHHS,
9TO BBIpA)KaeTCs B COUETAHWHU pe3yibraTa (3Ha-
HUSI, YMEHUS, HaBBIKH) U TIporiecca (OBIaICHIE
WHIUBUIYaJIbHBIMUA CHIOCOOaMU y4eOHOW pabo-
TBI) " ABJISICTCA OCHOBHBIM IIYTEM pPa3BUTHUSA I10-
3HABATEIBHBIX CITIOCOOHOCTEH.

B sTom 1rane 3¢ eKTHBHBIM SIBIISETCS HCIIONb-
30BaHME TPEHUHTOBBIX TeXHOJOrui. TpeHuHro-
BbIC TEXHOJIOTHMH MOTYT OBITh CErOJHs MCIIOJb-
30BaHBl W B TPAJIUIMOHHOW JIEKIIMOHHO-
cemuHapckoir ¢opme oOydenus. OHM TIpemy-
CMaTpHBAIOT, B MEPBYIO OUYEpe/lb, IMOCTAHOBKY
3aJa4d Ha (OpPMHUpPOBAHWE JMYHOCTHOTO 3Ha-
HUS, 1eJb KOTOPOH SIBISETCS MOCTPOCHUE CH-
CTEMBI JMYHOCTHOTO OTHOIICHHS K 3HAHHUSM (MX
MPHHSATHE, BUACHHE WX 3HAYUMOCTH), a TaKXKe
JUYHOCTHOTO CIOCO0a TIONMYyYeHHS Hay4HBIX
3HaHUH.
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TpeHUHrOBBIE TEXHOJOTUH CIOCOOHBI obecre-
YUTh TIOHMMAaHUE MaTepuaia 4yepe3 MHUCIenes-
TEIBHOCTh, KOT/Ia TIPH HAJTUYMH PA3IUYHBIX TO-
YeK 3PCHHUSI CMBICI BO3HHMKAET B KOJUIEKTHBHOMN
MMOMCKOBOM pabore. TONbKO B KOJJICKTHBHOW
MBICIICICITEILHOCTH ~ BO3HHUKACT ~ CMBICIOBOE
o0pazoBaTenbHOE MPOCTPAHCTBO, KOTOPOE BCE-
rna OyJer MMeTh JIMYHOCTHBIA Xapaktep u Oy-
JIET CIIOCOOCTBOBATH MOJOKUTEIBHON JTMIHOCT-
HOM MoTHBaImu i popmMupoBaHus podeccu-
OHAJIbHOW KOMITETEHTHOCTH CTY/ACHTOB M aCITH-
paHTOB.

IIpenogaBanue NMpUKIAAHBIX AUCIUIUIMH B CO-
BPEMEHHOM cHUCTeMe 00pa3oBaHuUs TpeOyer u3-
JIOKEHHsI MaTepraia ¢ Yy4eTOM IMPaKTHYECKOTo
NMPUMCEHCHUA COBPEMCHHBIX METOAOB PCHICHHA
HIMPOKOTO CIIEKTpa 3a/a4, BO3HHUKAIOIIUX B
paMKax CHelHadbHOCTH «TpaHCIOpPTHBIE CH-
cTrembl». OMHON U3 Ba)KHBIX IMPUKIAJAHBIX 33139
B JIAHHOW CIEIHATbHOCTU SBJISETCS ONpesesie-
HHE MokasaTeneil Tpaccel. OCHOBHBIM TOKa3aTe-
JIeM HaJKHOCTH MOXKHO CUMTATh BEPOSTHOCTH
6e3zoTkazHoii pabotel (BBP), xoropas mns ot-
JICTIbHOM Tpacchl OMpEAeNseTcs KakK ee BHYT-
pEHHEN reoMeTpuel, Tak U MECTOM IPOKIaAKU
(61m30cThIO  OCBITIEH, ONY)KAAIONIMX TOKOB M

zp.).

B kauyecTBe TakMX OCHOBHBIX T'€OMETPHYECKHX
MapaMeTpoB TPacchl p BBICTYNAIOT €¢ JJIHHA
l(p), anuciao W3IOMOB 7(p), €CIU ITO JIOMaHasl,
WM YUCIO m(p), BXOIAIINX B HEE KPYrOBBIX
BCTaBOK M TEPEXOIHBIX KPUBBIX U UX PaUyChl
KPUBH3HBL {P;};_; () (MO0 — mis nomano# —

YIJIBI IOBOPOTA {{; };_; () )- IMEHHO 5TH mapa-

METPBI, a TaKKe T'eOMETPUYECKOE IOJI0KEHHE
Tpacchl p B 00JACTH F, ONMPEIEISIOT CTOMMOCTh
CTPOUTENBCTBA C(p) M yIENbHbBIE JKCIUTyaTallH-
OHHBIE Pacxobl e(p), TEXHOIOTUYHOCTh #(p) U
HaJeKHOCTh b(p). IlockoibKy Tpacca paccuu-
THIBA€TCA Ha 3aJIAHHYIO CKOPOCTh JIBHYKEHHS I10
HEH TPaHCIOPTHOTO CPEACTBA, MOKa3atenb [(p)
BBICTYIIAET aHAJIOTOM BPEMEHH €ro MpOoXOoKIe-
HHUSI TIO Tpacce, a YUCIo m(p) U KPpUBU3HA TYTO-
BBIX BCTABOK — aHAJIOTraMH, 00paTHO MPOIOPIH-
OHAJILHBIMU HAACKHOCTH b(p) Wi 0e30MacHO-
CTH IBW)XKEHHUs, KoTopas yrBepxkaaerca CHull
KaK OJIMH U3 BAXXHEUINUX MOKA3aTENEH.
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b,(p)=1/1(p), ((p) =)
, A=1/p)), (p; 21)
b,(») =11 (1)

i=

]npu m>0; 1 npu m=0;

d
bi(p)=TT01-g)":

MOXKHO CYMTaTh, YTO IOKa3aTelb HaJCKHOCTH
b(p) s Tpacchl p 3aBUCHUT OT €€ TIOJIOKCHHS B
obmacti F' ¥ OCHOBHBIX TIapaMmeTpOB, OIpese-
JSIOIUX ee BHYTPEHHIOI reoMeTpuio. Torma
3TOT I0Ka3aTeIb MOKHO OLICHUTh BETUYHHOM

b(p)=b,(p)-b,(p)-b,(p), (2)

KOTOpasi 3aJaeT BEPOSITHOCTh YCIEIIHOTO Mpo-
XOXKJCHUSI TPacchl p OTHUM TPAHCIOPTHBIM
cpeactBoM. Ecnm 3a 310 Bpems mo Tpacce p
MpoXoauT N TPaHCIOPTHBIX CPEJICTB, TO COOT-
BETCTBYIOIIAs BEPOSITHOCTh PaBHA

B(p)=b"(p). 3)
[lycts {p;},.;; - MHOXeECTBO Tpacc, 00pazyio-
X CeTh s, a M (s) - MHOXKECTBO MapIIPyTOB

¢ (UKCHPOBaHHBIMU KOHIIAMH Ha s. Torma mo-
Kazarenu Hanbosee KPUTHUYHBIX (110 HAJEKHO-
CTH) TPACcChl U MapUIpyTa Ha CETH s MMEIOT BUJ

bmin (S) = min B(pz), (4)
pi €S
Bun(s)= min B(F), o)
P eM(s)

I HaIeKHOCTh I MapIipyTa Pé OTIpees-

€TCs1 COOTHOICHUEM

B(F.)=B(p: )B(pe,) - B(pe, ),

(6)
(B, = P, Pe,--Pe,)-

Jlorapudmupys (5), npuxoauM K aJIUTHBHOMY
HEOTPUIIATEIHHOMY MTOKAa3aTeII0

L(R)=-InB(R)=
B k 7
:Z[—lnB(pg[)]=zL(pg[) 7

i=

ABTOMOGING | enekTpoHika. Cy4acHi TexHonorii, 7/2015



136

Toraa 3nauenus (6) u (7) nmomydaem, perias J10-
CTaTOYHO MPOCTHIC 3ajJa4Y MUHUMH3AlIUU U I10-
HCKa MUHMMAJILHOIO IIyTH Ha rpade.

BriBoabI

[IperonaBanre NPUKIAAHBIX MaTeMaTHYCCKUX
JUCIMILIAH TPeOyeT HOBOr'0 IOJAX0Aa K MX H3-
noxxeHuto. C OJHON CTOPOHBI MPUKIATHBIC Me-
TOIBI TOJKHBI OBITH aMalTHPOBaHbl K TpeOOBa-
HUSIM €BPOIECHCKUX CTAHIAPTOB B YaCTHOCTH IO
KPUTEPHUIO HAJISOKHOCTH M 0€30IaCHOCTH Tpacc.
[Ipemnaraembie METOABI AOJDKHBI ObITH MTOHSITHBI
M JOCTYITHBI C TOYKH 3PECHUS MaTEeMaTHYECKOrO
M3JIOKCHMSI ISl CTYJICHTOB M acCHHPaHTOB pa3-
JINYHOT'O YPOBHS MOJTOTOBKH.

Paspaborannbie Ha kadenpe npukIagHON MaTe-
MaTUKA XapbKOBCKOI'O HAIMOHAJIBHOTO aBTO-
MOOUJIBHO-IOPO’KHOTO YHHBEPCUTETA METOIbI
MOJICIMPOBAHMS TPAcC C YYETOM IOKa3aTenen
HAJOKHOCTH BHEIPEHBI B Y4EeOHBIA IIpoIlece
CTYJICHTOB W aCIMPAHTOB M HMEIOT IIHPOKOE
MPAKTUYECKOE UCIOIb30BAHUE MJIs PEIICHUS
MPUKITATHBIX 3a/1a4.
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