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T.U. KAPUMOBA, JL.II. MAXHHUCT, I'.B. ITAMOBCKAAI,
N.NA. I'NTAAKUN
bpecr, bpI TY

O ITPOBJIEMHOM OBYYEHUU MATEMATHUKE
B TEXHUYCKOM BY3E

JI.J. KynpsiBueB B yucie HamOoJiee CYHIECTBEHHBIX HEIOCTATKOB IEPBO-
KYPCHUKOB, HE TIO3BOJISIONIUX UM HaAJEKAIIUM 00pa3oM U3ydaTh BHICIIYIO Ma-
TEMATUKy U 3aTeM 3(P(GEKTUBHO MPUMEHATh MaTeMaTHYECKHE METObl B pellle-
HUU MPUKIAAHBIX 33]1a4, OTMEYaJ HEYyMEHHUE CTYJEHTOB OTJINYaTh TO, YTO OHH
IIOHUMAIOT, OT TOTO, YTO OHU HE IIOHMMAIOT, HEYMEHHUE BECTHU IHAJIOL: IOHATH
BOMPOC MpenoaaBaTesisi U OTBETUTh UMEHHO Ha HEro, a Takke chopMyIupoBaTh
CBOI1 BOIPOC; CTEPEOTUITHOCTD BOCTIPUATHUS MHPOPMAIINH, UCKAKEHHBIE U TaXKe
HeBepHbIe cTepeoTunsl [ 1]. [ToaTomy ocoOoe 3HaueHue B 00y4yeHUU MaTeMaTUKe
CTYJICHTOB MHXXEHEPHBIX CHELUAIbHOCTEH MPUOOPETAIOT 3a7aud aKTUBU3ALUU
CaMOCTOSITENIbHOW TMO3HABATEIBHON NESITENBHOCTH YYAIIMXCS, OBIAJCHUS WMH
CHUCTEMOM MaTEMaTUYECKUX 3HAHHM, YMEHUI U HaBBIKOB, CTUMYJHUPOBAHUS WH-
Tepeca K IpeaMmery, (GOpMHpPOBAHUS MAaTEMATHYECKOW KyJIbTypbl. OIHUM H3
CPENICTB peUICHUs ATUX 3a/1a4 SBJIAETCS MPoOIeMHOE O0yUEHHE.

[IpoGnema B mepeBojie C TPEYECKOr0 O3HAUYAET «3a/auay WK «3agaHue». B
OoJiee MIMPOKOM CMBICIIE MPOoOJieMa — CUCTEMA TEOPETUYECKUX U MPAKTUYECKUX
BOTIPOCOB, TPeOYIOMHUX paspenieHus. B Hayke moj nmpo0aeMoi MOHUMAIOT KPYII-
HBIM BOIIPOC, OTBET HA KOTOPBIM HE COJIEPIKUTCS B HAKOIJICHHBIX 3HAaHUAX. B oT-
JUYUEe OT HAYYHOM MHpoOJeMbl pelieHne yuyeOHON MpoOjeMbl U3BECTHO HayKe,
IIPENOIABATEI0, HO CTYIEHTHI 3TOT OTBET MOTI'YT HAaWTH C MOMOILIBIO JONOJIHU-
TEJIbHBIX AKTUBHBIX JEWCTBUM, COBEPIIAEMBIX IOJ PYKOBOACTBOM IPENOAABATE-
ns. [IpenonaBarens Tak u3naraetr yueOHbIA MaTepuai, YTOObl CTYJEHTHI OCO3HA-
JY IPOTUBOPEYHE MEXKY 3HAHUEM M HE3HAHUEM (MJIM HEMOJHBIM 3HaHUEM). [Ipu
ATOM CTYAECHTBI OKa3bIBAIOTCA B COCTOSTHUM TICUXOJIOTUYECKOTO 3aTPYAHEHUSI.

[Ipu mpobieMHOM crocoOe mepeaadyr 3HAaHUM XapaKTepHOW 4epTOl camo-
CTOSITENIbHOW PabOThl CTYAEHTOB CTAaHOBUTCS TBOPYECKOE BOCIPHUSATHE OCHOB
U3y4aeMoro, CBSI3aHHOE C MOUCKOM PEIICHHs] MPOOJEMHON CUTYyalluu, CO3/aH-
HOM MpEenojaBaTeieM Ha JEKLIUAX, MPAKTUYECKUX 3aHITHAX, KOHCYJIbTALUAX.
CryneHThl IPHUBJIEKAIOTCA K aKTUBHOMY YYACTHIO B aHAJIM3€ PACCMaTPUBAEMBIX
ABJIEHUH, (DAKTOB, B «OTKPBITHI HOBBIX JJIS HUX 3HAHUM HayKu, B BRIOOpE Me-
TOJOB PEILICHHUs 3a7a4, B IPUMEHEHUH TEOPETUYECKUX 3HAHUM HA IPAKTUKE U
np. Takum 00pa3oM, CTyAEHT CTaBUTCS B aKTUBHYIO MO3UIUIO J10OBIBAIOIIETO
3HaHUS COOCTBEHHBIM TPYJIOM B COAPY’KECTBE C MPEIOIaBaTEIIEM.
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K camocToarensHOMy TpyAy Ha JICKIIUAX CTYICHTA CIIEIyeT IPHOOIIATh MO-
CTENEHHO, HAYMHAS C MPOCTHIX 3aJaHUN U CO3MIaHUS JIETKO Pa3pelIuMbIX MpO-
omeMHbIX cutyaruidi. Hampumep:

1. 3aKOHYUTH CAMOCTOSITEILHO BBIYMCIICHMSI, HAYaThle HA JIOCKE JIEKTOPOM
(mpu 3TOM npenoAaBaTeNb JAeNaeT Ha JOCKE HEOOXOUMBbIE 3aliCcH, HE KOMMEH-
TUPYS UX).

2. 3anucek (3amoJIHEHUE) TTPaBOM YacTH TaOJIHIILI (OTBETOB) OCHOBHBIX WHTE-
I'pajioB, JIEBbIE YACTH KOTOPBIX JIEKTOP BHIITUCHIBAET Ha JIOCKE:

. dx dx
fsmxdx:...;f—zz...; — =..HT.I

cos” x X
3. BeiBog opmyrbl, aHATOTUYHON TOJTYYSHHOU JIEKTOpOoM. Tak, mociie BbI-
Boja (hOPMYJITBI IPOU3BOJTHON MOKA3aTEILHOW (DYHKIIMH CTYJIEHTY MOKHO TIPE/I-
JIOXKUTH MOJIYYUTh CAMOCTOSITENIEHO (POPMYITy UIS TIPOM3BOJHON JIoTapupmMuye-
CKOM (PYHKITHH.
4. Vlcnonp30BaHKE pe3ysbTaTa, MOJYYEHHOIO B OOIIEM BHUJAE, K PELICHUIO
KOHKpETHOM 3aiauu. Hampumep, caMOCTOATEIHHO MPUMEHUTH TpaBuiio nudde-
PEHIIMPOBAHUSI YACTHOTO K HAXOXKJEHHUIO MPOU3BOIAHBIX (YHKUUNA Y =tgx u

y=ctgx.

5. CoBMECTHOE € JIEKTOPOM OOTyMBIBAHHUE BO3MO>XHOCTH HCIIOJIb30BaHUS
M3BECTHOIO METOJa K PELICHUI0 aHAJIOTMYHOM 3a1a4uu. Hampumep, npexnae yem
IPUMEHUTh METO Bapuauuu Jlarpanxka k pemeHuto qudhepeHInanbHbIX ypaB-
HEHUI BTOPOTO MOPSAAKA, MOKHO 3a/1aThCs BOIIPOCOM: a HEJIB3sl JIM IIPUMEHUTH
JUISL PELIEHUs] HEOAHOPOAHOro AU(PQPEpeHnaIbHOr0 ypaBHEHUSI BTOPOrO IIO-
psAKa y)K€ 3HAKOMBIA METOJ BapHallM, MCIOJIb3YEMBbIN IS PELICHUS JIMHEH-
HBIX 1U(PepeHInanbHbIX YpaBHEHUN IEPBOTO MOpsAIKa?

[Ipu BnageHNM JIEKTOPOM METOIUKON MPOOJIEMHOT0 UYTEHUS JIEKIUN U Mpu
HQJIWYUU Yy CTY/JCHTOB HABBIKOB PAOOTHI HAa TaKuX JICKUIUSAX MOXKHO CO3JIaTh
npoOJieMHbIE CUTyallMu 0oJiee BHICOKMX YPOBHEHW TPYIHOCTH, HANPAaBISIOIINE
CTYIEHTOB Ha caMoOCTOsITeNbHOE pemieHue. Ilpu 3Tom mpoGnemHasi cuTyanus
MOJKET OBITh CO3/1aHa MOCTAHOBKOMW JIEKTOPOM 3a/1ayH, peUIeHre KOTOpOil mpu-
BEJIET CTYJIEHTA K CAMOCTOSTENILHOMY JOKA3aTEIbCTBY.

Hanpumep, He Qopmynupysi TeopeMy O CTPYKType OOIIEro peueHus Jiu-
HEIHOr0 HEOJHOPOAHOTO MU (HepeHIIMATIBHOTO YPaBHEHHUS, JIEKTOP Ipeiaract
CTYJICHTaM BBIIIOJIHUTH CIEAYIOIIEE 3aJaHUE.

[TycTs HaM M3BECTHO YAaCTHOE PEILICHUE Y, (x) muddepeHIaTBEHOTO YpaB-
nenns y" + py' +qy= f(x) (*). HoupoOyiite Haiitn obwee pemenne y(x)
muddepeHnnanbHOTO ypaBHeHUs (*) B BUZIE CyMMBI IBYX (DYHKITHI — H3BECTHO-
ro HaM pelleHus Y, (x) u u(x) — HEW3BECTHOW HaM TOKa (yHKIMH, TO €CTh B

BUJIE y:u(x)—l— Yy (x) Kak 310 cnenats? (IloacTaBUTh MCKOMOE pelIEHUE
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y(x) B ypaBHeHUs (*)). BeimonanuTe 310 camocToaTensHO. Yemy paBHa rpymma
cnaraeMeix Y. + py. + qy, , HaXOAAIIAscs B JIEBOM YaCTH MOJTy4EHHOTO TOMKIE-
ctBa? (f (x)). KakoMy ypaBHEHHIO HOKHA YAOBIETBOPATh HEU3BECTHAS (DYHK-
s u(x)? Kakyro ctpykrypy nmeer oOiee perienue ypaBHenus (*)? Ilocne

ATOTO JIEKTOP (HOPMYIUPYET TEOPEMY O CTPYKType OOIIEro pemeHus HEOIHO-
poHOTO MU PEepeHINATBPHOTO YPAaBHEHHSI BTOPOTO TIOPSIKA M TTPOBOIUT €€ JI0-
Ka3aTeIbCTBO.

WNHuorna nenecoobpa3Ho co3maBaTh TaKue MPOOJIEMHBIE CUTYAIUH, PEIICHHE
KOTOPBIX BO3MOKHO C MEHBIIMM HAMpPaBISIONIMM Y4YacTHEM JIEKTOpa, IMyTEeM
CaMOCTOSITEJIbHOTO BBITIOJTHEHUS JOCTYIHBIX CTyJIEHTaM 3aaanuil. Hampuwmep,
TEOpEeMy O HEOOXOJUMOM M JIOCTATOYHOM YCIIOBHUU TEPECEUCHHS TPSIMBIX B
MPOCTPAHCTBE CTYJICHTHI JIOKA3bIBAIOT CAMOCTOSITEIBLHO, BBIIIOJHUB CIEIYIOIICE
3aJJaHUE JICKTOPA.

JIBe npsiMbi€ 3a/1aHbl YPABHEHUSIMU:

XM _ YT _Z2TA X T VT 275
1 2
m n )2 m, n, P>

—_

Kak pacnonoxensl BEKTOPHI d; = (ml, n, pl) , Uy = (mz, ny, pz) u MM, otHO-

CHTENBHO  JApPYr Jpyra B  Cly4ae  IIEpECEYECHUS  MPSAMBIX,  IJI€
M, (xl, 2R zl), M, (xz, V25 zz)? 3anuIInTe COOTHOIIECHHU MEXIY KOOPANHATAMHU

3TUX BEKTOPOB. (YClIOBUE KOMILIAHAPHOCTH BEKTOPOB &, , d,, MM ,, 3anucaH-
HOE B KOOPAMHATHOW (hOpMe, U YCIOBHE HEKOJUIMHEAPHOCTH BEKTOPOB d;, d,
OyayT 10Ka3aTeIbLCTBOM TEOPEMBI. )

Co3nanne mpoOJEeMHBIX CHTyaldid Ha JISKIMSIX — 3TO TPYyJ0eMKasi TBOpUe-
ckast pabora jekropa. OHa Oyner 3GpGhEeKTUBHOM UL TPH YMEIOM COYCTAHHUH
npoOJEMHON CHUTyallMu ¢ MH()OPMAIMOHHBIM HM3JI0KEHHEM MaTepHaiia, Koria
npoOeMHAasE CUTYalllsl HE HApyHmIaeT €CTECTBEHHOI'O XO/a, JOTMYECKOro H3JI0-
YKEHHsI MaTepHaja, a HalpOTHUB, CTAHOBUTCS HEOOXOAMMOM A TIIyOOKOTO 0CO-
3HaHUS ¥ MIOHHMaHHUs y4eOHOr0 MaTepHala.
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