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MHTEI'PAINOHHAS JJEKIUSA ITPOBJIEMHOI'O XAPAKTEPA
IO MATEMATHUKE IIPU ITIOATI'OTOBKE ®U3UKOB U UTH)KEHEPOB

Kauo. guz.-mam. nayk, ooy. U.B. KHPIOILIIHUH
(benopycckuii 2ocyoapcmeeHHblil nedazozuueckuil ynugepcumem um. M. Tanka, Munck)

Paspabomanvt memoouueckue ocHO8bl UHMESPAYUOHHOU TeKYUY NPoOIeMHO20 XapaKmepa no mamema-
muxe. Bnepevie npednacaemes aneopumm 68edenus MamemMamuieckux NOHAMuUL Ha npoOneMHOL JeKyul, onu-
parowuiica Ha pewenue QUI3UKO-MeXHUYeckux 3aoad. Anzopumm 06a3upyemcsi Ha UOeAX COOepHCAmenbHO20
0bobuenus, paspabomarntoeo B.B. [lagvloosvim, u memoouke npodiemtoll rekyuu, obocnosannou A.A. Bepouy-
kum. IIpusooamea npumepsl, céazannvle ¢ 66edeHuemM NOHAMUL HecOOCMEeHHbIX unmezpanos. Odxcuoaemcs, 4mo
npobaeMHble NeKyuu obecneuam meopuecKoe YCeoeHue 3HaHUl, pa3gumue meopemuiecko20 MyluIeHUs, yCue-
Hue momusayuu K yuebe, a maxce npuobpemeHue Hagblkog MamemMamuiecko20 MoOeIUp08anUs, CéA3AHHBIX C
KOMNEeMEeHMHOCMAMU NO CREYUATbHOCHIU.

BBenenne. TpauroHHBIE IPOrPaMMBI BBICIIEr0 00pa30BaHMsI CO3/JaHBl HA OCHOBE IPEIMETHOTO CTPYK-
TYpUPOBaHUs 3HaHU, 4To cooTBeTcTBYeT 3YHOBCKOMY monxony k obydenuro [1, c. 7]. PasnenpHoe n3ydeHue
JHCLMIUINH, B YACTHOCTH (DM3HYECKHUX U MaTeMaTH4eckuX, popmupyeT 3YHbl, Takke CylIecTBYIONIINE OTAETBHO
Jpyr ot apyra. OHM TO3BOJISIIOT pelarh JIMIIb OTHOCUTEIBHO MPOCTHIE MPAaKTHYECKHE 3aa4yn. Toraa KaK «pe-
IIEHUE CIOXKHBIX 3aa4 TpeOyeT MHTEeTPaIly YaCTHBIX 3HAHWH M YMEHHH B CIIO’KHBIE IICHXOJIOTHYECKHE 00pa3o-
BaHUs. Takue MHTErpaTUBHBIE 00pa30BaHUs ((YHKIMOHATIBHBIE CHCTEMBI ICUXUKH) OBUIM ONPEAENICHBl B PEKO-
MEHJAIUAX 110 IPOSKTHPOBAHHIO TPeOOBAHUI K pe3ylbTaTaM BBICIIETO 00pa3oBaHus Kak komnemenyuu. lpen-
METHOE€ CTPYKTYPHPOBAaHHE COAEPKaHUS 00pa30BaTENbHBIX NMPOTPAMM IPOTHBOPEUUT AEATEIHHOCTHOMY OIIpe-
JIeJIeHUIo MX menei» [1, c. 7].

[epcriekTHBBI pa3penieHus] JaHHOTO MPOTHBOPEUUs, Ha HaIll B3I, OTKPHIBAIOTCS HA IIYTH Pa3BUTHSA
MEXITPEAMETHOH HHTErPallii MaTEMaTHKH M QU3HKH B Kypcax MaTeMaTHYECKUX IUCLHIUIMH Yepe3 MpooIeMHoe
oOydenne. Borpocamu (opMHpOBaHUsSI MHTETPAIIMOHHBIX (MEXIPEIMETHBIX) CBsI3e MaTeMaTHKH M (DU3UKH B
00y4eHHH MaTeMaTHKe CTYICHTOB (PU3NYECKUX U MH)KEHEPHO-TEXHUYECKHUX CIIEIUAILHOCTEH By30B 3aHUMAIIUCh
H.A. Baiirazosa, B.P. benomectroBa, JI.B. Bacsk, M.JL. I'py3neBa, B.A. Jamuuarep, O.I'. Kaszera, C.X. Myxa-
MetnuHoBa, T.M. ®enorora, B.A. Illepurnesa u ap. MHTerpanueil B OCHOBHOM 0XBau€H YPOBEHb MPAKTUKU Ma-
TeMaTHKH (pelieHie MPUKIAHBIX 3a/1a4), IpHYeM ObLTO 3K CIEPUMEHTABHO JI0Ka3aHo, YTO 3TO 00ecreynBaeT
POCT MOTHBAIIMH CTYIEHTOB K U3yUCHHIO MpeaMera, (JOpMHUPOBAHNE HABBIKOB MAaTEMaTHYECKOTO MOJEIHPO-
BaHMs U MOBbIIIEHHE ycrieBaeMOCTH. OIHAKO CTeNeHb MHTETPalui Ha YPOBHE MaTeMaTH4YeCKOW TEOpHH elle
ocraercs ciaboi, XOTS HMEHHO TEOPETHIECKHil Kypc obecrieunBaeT (POPMHPOBAHUE TEOPETHUECKOT'O MBIIILIE-
HUSI, IPUOOpETeHNE MaTeMaTHIECKIX 3HAHUK U SBISIETCS OCHOBOH NMpakTHKH. B cBo0 ouepenp mpoOmemHOE
o0y4eHne, Kak W3BECTHO, MOBBIIIAET MO3HABATENLHYIO aKTHBHOCTh M Pa3BUBAET TBOPUYECKOE MBIIIJICHUE, B
KOTOPBIX TaK OCTPO HYXJIAa€TCS COBPEMEHHBIN crenuanicT. OCHOBBI TEOPUH MPOOIEMHOTO 00YUEHHS 3aT0KIIN
C.JI. Pyounmreiin, A.B. Bpymumnackuii, T.B. Kynpssues, W.S. Jlepnep, A.M. Martomkun, M.J1. MaxmyTos,
B. Oxonb, M.H. Ckarkun. B BbicIieit mkosie Jekiys npoOiIeMHOro XapakTepa OTHOCUTCS K CUCTEME aKTHBHOTO 00y-
YeHUs1, TPHOKAIONIETO PE3YIIBTaThl O0OYIEHUS K MOTPEOHOCTSIM MpohecCHOHATBHOM NpakTHKH [2, ¢. 103]. Dddek-
THUBHOCTb IPOOJIEMHOT0 00y4eHHUs HeOCTIOPUMO AoKa3zaHa. OIHAKO 10 CHX IIOP HET CePhE3HBIX PadOT [0 METOIUKE
pOOIEMHOTO 00yJYeHHUs MaTEMAaTUIECKOH TEOPUH B By3€, B YaCTHOCTH IIPU MOATOTOBKE HH)KEHEPOB M (PU3UKOB.

Lenp maHHOTO MCCIIENOBAaHMS — CO3AaHME METOAWYECKHMX OCHOB MEXKIIPEAMETHOW HHTETPald M IpO-
61eMHOro 00y4eHHsI MaTeMaTHIeCKO TEOpUH IPH MOATrOTOBKe (DM3UKOB U MHXKeHepoB. [ aToro notpebosa-
nock: 1) pa3paboTaTh METOMMYECKHUE OCHOBBI HHTETPAIIMOHHOM MPOOIEMHOM JEKIHH 10 MaTeMaTHKe U 2) KOH-
KPETU3UPOBATh METOANKY PEUICHUS (PU3MYECKUX MpoOiieM Ha JIeKIUsIX 1o maremaruke. [Ipu aTom MBI onmpa-
JIMCh HA METOJHUKY JIEKIIUK TIPOOIEMHOTO XapakTepa, 06ocHoBanHy0 A.A. BepOutikum [2], u Ha umen comeprxa-
TENBHOro 00001eHH s, pazpadoranHoro B.B. /laBbiioBeM [3].

MeToauKka HHTeTPAMOHHON NMPO0JEeMHOIi JIEKIIMH 110 MaTeMaTHKe

Knaccndukarms mMeronos o0yduenust, npemiokennas W.5. Jlepuepom 1 M.H. Ckarkuubim (1965), B oc-
HOBE KOTOPOH JISKHT XapaKkTep MMO3HABATEIbHOMN JIESITEIbHOCTH, OXBATHIBAET MSITh METOJIOB:

1) 0OBSICHUTETBHO-MIUTIOCTPATHBHBII;

2) penpoyKTHBHBIN;

3) mpo6IeMHOE U3JI0KEHHE;

4) 4aCcTUYHO-TIOUCKOBBIH, UITH IBPUCTUIECKUH;

5) rccienoBaTeNbCKHiA.

OHu 00pa3yroT JIBe TPYIIIbL: a) PEIPOAYKTUBHYIO (MeTozabl 1 — 2) u 6) mponykTuBHYyi0 (MeTomas! 4 — 5).
[IpoGiieMHOe H3T0KeHHE (METOJ 3) MMEET CMEIIaHHBIH XapaKTep, OMHAKO OOBIYHO €ro OTHOCST K MPOIYKTHB-
HBIM MeToiaM. Tak WM MHaue, OHO BBIIENSETCS] KPYITHBIM YAEIbHBIM BECOM MPOOJIEMHBIX CUTYalUH B CTPYKTY-
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pe ydeOHOH AesTeIbHOCTH | SIBIISIETCSI, ITOYKaIyH, eMHCTBEHHBIM B CBOEM POJIe TIOAXO0A0M, Ha KOTOPBIH MOXKHO
OTIEPETHCS TIPH MU3JI0KEHNH Kypca MaTeMaTHYecKol Teopuu B By3e. OcTajbHble IPOIYKTUBHBIE METOIBI TPEOYIOT
JUISL 3TOTO CIHMIIKOM OOJIBIINX 3aTpaT BpeMeHH. MeToibl 3 — 5 Ha3bIBalOT METOAaMH MTPOOIEMHOTO 00ydeHHSI.

Merozst 06ydeHnst, OCHOBaHHBIE Ha MPUHITAITE TIPOOIEMHOCTH, TI0 Kinaccudukarmu M. MaxmyTtosa (1975)
coziepkaT Kak MeTOJbl IPOOIEMHOr0 M3NOKEHUS! (MOHOJIIOTHYECKHH, ITOKa3aTeNbHBIN, HAIOTHYECKHI), TaK U
METOBI MPOOIEMHOTO O00y4YeHHs (IBPUCTUUECKUHN, UCCIENOBATENhCKHM, MPOOIEMHO-TIPOTPaMMUPOBAHHBIN ).
Jlepuep U.A. [4, c. 116] paccMaTpuBaeT Takke MsTh METOJIOB 00yUeHHs, KakK U paHbIiie, BAPbUPYsI EPBbIA U3 HUX:
OH Ha3bIBACT €r0 HEe OOBSCHUTEILHO-MIUTIOCTPATUBHBIN, a HH(QOpMallMOHHO-pelenTHBHBIN. B nH(bopMamoHHo-
PELENTUBHOM METOJIE ONPECIISIONIYI0 POJIb UTPAET YCBOCHUE 3HAHWH; B PEMPOJYKTHBHOM — OITBIT OCYIL[ECTB-
JICHHUS CIIOCOOOB JEATENFHOCTH; B MPOOIEMHOM H3JI0KCHHU — YCBOCHHE 3HAHWI W OIBIT TBOPYECKOH IesATeNb-
HOCTH; HaKOHEIl, B 3BPUCTHYECKOM U HCCICIOBATENECKOM METO/IaX — U YCBOCHHE 3HAHHI, M OIBIT OCYILIECTBIIe-
HUS CITOCOOO0B JEATENLHOCTH, M OTIBIT TBOPUECKOM AesTenbHocTH [4, ¢. 116].

Cxema npo6aeMHOro o0y4eHust (M3JI0KEeHUs ), KaK H3BECTHO, BKIIFOUYAET:

1) bopmynupoBKy TipernojiaBaresaeM IpoOIeMHOM 3a1a4m;

2) mepexo K npoOIeMHOIl CUTyaLuH;

3) ee paspelieHue U OBJIaICHUE OOLIMM CIIOCOOOM ITOJTYYCHHUS] HOBBIX 3HAHUIA;

4) IpUMEHEHHUE 3TOTO CIIoco0a VIS PEICHHS APYrUX 3a1ad.

JesTebHOCTh YUUTENs B METOIEC MPOOIEMHOTO U3JIOKEHHS COCTOUT B IIOCTAHOBKE MPOOJIEMBI U PACKPhI-
THH J0Ka3aTeJILHOTO IIyTH ee PelleHus. B To e BpeMs AeATebHOCTh Y4alllerocsl BKIII0OYaeT BOCIPUSATHE 3Ha-
HHH{, 0OCO3HaHUE 3HAHUH ¥ POOIeMbl, BHUIMaHHUE K IIOCIEA0BATEIBHOCTH M KOHTPOJIb HAJl CTEIEHbIO YOeAUTENb-
HOCTH PEIIeHHUs MPOOIIEMbI, MBICIIEHHOE TTPOTHO3UPOBAHNE OYEPEAHBIX IIAroB JOTHUKH pemenus [4, c. 117].

Co3nanue o0iiieli Teopry mpooieMHOro 00y4erus 0buto noArotoieHo Tpyaamu C.JI. Pyounmreiina (1958),
KOTOPBIii, M3y4asi 3aKOHOMEPHOCTH MBILUICHHS, Cliean BaxHbIH BeIBOA: «IIporecc MbluieHns: GepeT cBoe Ha-
4ajio B npobieMHON cutyanum» [5, ¢. 142]. Cornacuo U.S1. Jlepuepy (1981) «npobremnas cumyayus npencras-
JsieT co0O0i SIBHO WJIM CMYTHO OCO3HAHHOE CYOBEKTOM 3aTpyAHEHHE, IPEOJ0JIeHHe KOTOPOro TpedyeT TBopYe-
CKOTO TIOMCKAa HOBBIX 3HaHHH, HOBBIX CIIOCOOOB M AeicTBUi. Eciam y cyObeKTa HeT HCXOIHBIX JaHHBIX VIS MO-
UCKa ITyTell PeoJoJIeHUs 3aTpyIHEeHUs, TO MPOOIEeMHAs CUTYalls He IPHHUMACTCS CYyOBEKTOM K PEIICHHUION,
He TepepacTaeT B npobiemy. «Kaxnas npobiiema ConepKHUT MpoOJIeMHYIO CUTYaIHIO, HO HE KaKaas mpooiem-
Has CUTyalus npeodpasyercs B mpobiemy» [4, c. 102].

[o Beipaxkenuto WM. IonbanHa, «poOiieMHasi CUTyalusi — 3TO, IO CYIIECTBY, BOIIPOC, 33/IaHHBIN y4a-
mumMest camomy cebde» [Iut. mo 6, c. 262]. [lousaTHe «TIPOOIEMHAS CUTYaIHsD U TIOHATHE «3a]a4a» — 3TO MPHH-
[UITHATEHO Pa3HbIe MOHATHSA, «0003HAYAIONINE PA3INYHbIC ICHXOIOTHYECKHE PEabHOCTHY, IPUUEM «IIpOOIIeM-
Has CHTyalus — IIEHTPAITBLHOE MOHATHE MpobiieMuoro obyuenus» [7, ¢. 31]. [IpobiaeMHas cUTyaruss MOKET BO3-
HHKaTh TIPH OOHAPYXEHWH MPOTHBOPEYHS MEXIY: 1) YCBOCHHBIMH 3HAHUSMH U HOBBIMH TPCOOBAaHHUSIMH KN
(aktamu; 2) MHOTOOOpa3HeM CYIIECTBYIOIINX KOHIEMIHHA U OTCYTCTBHEM MPaBHiIa [isl BBIOOpa Hanbosee mo-
xomsie (rmpobiaema BbIbOpa); 3) MPaKTHUECKH JOCTHTHYTHIM PE3YJAbTATOM U OTCYTCTBHEM Yy 00yYaeMBbIX 3Ha-
HUH JUTS €70 TEOPETHYECKOr0 000CHOBaHHS; 4) TEOPETHIESCKH BO3MOKHBIM ITyTEM PEIICHUSI M €T0 MPaKTHIECKOH
HEIeneco00pa3HOCThI0 (HEOCYIIECTBUMOCTHIO); 5) YCBOCHHBIMU 3HAHHMSMH M HOBBIMH HPaKTUYECKHMH YCIIO-
BUSIMU UX HCIIONb30BaHus [6; 8]. B 00y4eHnu BrIcIIel MaTeMaTHKe, Ha HANl B3IV, MOTYT BCTPEYaThCs B OC-
HOBHOM 1, 4 1 5-¢ mpoTrBOpeuns (THIBI TPOOIEMHBIX CUTYAIUH).

B BbIcIIeli mikose Meron IMpoOIeMHOTO M3I0KEHHS HOJIy4rII CBOE Pa3BUTHE B JIEKLMAX MPOOIEMHOIO Xa-
pakTepa, ¢ BHEAPEHUEM KOTOPBIX CBA3BIBAIOTCA HMEPCIIEKTUBBI IMOBBILICHHS Ka4eCTBA IMOITOTOBKU CIIELMATHCTOB.
Ha npoGieMHBIX JIeKIMIX MpOLecC MO3HAHMS CTYISHTOB HPHONMKaeTcs K IMOMCKOBOM, UCCIEIOBATENbCKON nes-
TEJIBHOCTH 110 PEIICHUIO CIEIUAIBLHO IPEICTABICHHBIX YIEOHBIX IPOOIEM, OTPaXKAIOIINX «IIPEAMETHBIH U COIH-
AITBHBIA KOHTEKCTHI MpodeccnoHansHoro Oymyiiero» [2]. Kak momuepkuaer A.A. BepOuikuid, 31ech «OCHOBHAs
3aj1a4a JIEKTOpa COCTOMT HE CTOJIBKO B Tepeaade HHPOpPMaIiH, CKOJIIBKO B MPHOOIIEHHN CTYyAEHTOB K OOBEKTUB-
HBIM NIPOTHBOPEUMSAM Pa3BUTHsI HAYYHOTO 3HAHMA M CIIOCO0aM MX paspelieHus. JT0 (GOpMHUPYET MBIIUIEHUE CTY-
JICHTOB, MTOPOXK/IACT MX MIO3HABATENBHYIO aKTHBHOCTHY [2, ¢. 104]. C moMomnpto podIeMHbIX JISKITHA 0OeCTieTHBa-
ercst: 1) ycBOECHHE TEOPETHUECKHX 3HAHWH; 2) Pa3BUTHE TEOPETHIECCKOTO MBIILTECHNUS; 3) GOPMUPOBAHKE TIO3HABA-
TEBHOTO MHTEpeca K COJICPIKaHHI0 Y4eOHOTO TIpeaMeTa 1 MpodecCHOHATFHON MoTUBaIMH [2, ¢. 104].

Ha npoOnemHO# JleKIuK MO3HAIOMIAsi JIMYHOCTh BKIIIOYEHA B CO3/IaBaEMYIO IIPEIOJaBaTEleM OCOOYIo
y4eOHYyI0 cpeny. BaskHast posib IpH 3TOM OTBOAUTCS OUAI02UYECKOMY XapaKTepy JIEKIHU, KOTOPBIN TOCTUTaeTCs
C TIIOMOIIBI0 HEOOXOJUMBIX METOIMYECKUX IIPHEMOB: MOCTAHOBKH MPOOIIEMHBIX U HH()OPMAIIMOHHEIX BOIIPOCOB,
BBIZIBUOKEHUS THIIOTE3, OOCY)KICHHUS Pa3HBIX TOYEK 3PSHHS, AEMOHCTpALlM MCTOPHYECKUX CIOCOOOB pasperie-
HHUS OOBEKTUBHBIX MPOTHUBOPEUHH, OOPAIICHHUs «3a MOMOLIbIO» K aynuTopud u jap. «IIpoGreMHbIe BOIIPOCH —
3TO TaKU€ BOIIPOCHI, KOTOPBIE YKa3bIBAIOT Ha CYLIECTBO Y4EOHOM MpoOIeMbl M Ha 00J1aCTh MONUCKA HEM3BECTHOTO
npoOiemMHo# cutyanun. [IpodieMHble BONpOCk Kak Obl HampasiieHb! B Oyayiee... HpopMannoHHbIe BOPOCH
CTaBATCs C LEJIbIO aKTYaJIM3UPOBATL YK€ MMCIOIIHEC Yy CTYACHTOB 3HAHUS, HCO6XO}11/IMI)IC JJIA TIOHUMaHuA Cy-
IIecTBa MPOOJIeMBl U Havalla YMCTBEHHOW paboThI MO ee paspeleHno. MHbopManoHHbIe BOIIPOCH Kak Obl Ha-
IpaBIIeHBI B IPOILIOE...» [2, c. 109].
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Juanor npernoaasarelsi ¢ ayAuTOpHUeld Ha COOTBETCTBYIOIIMX JTarax JIEKIIMU MOXKET CTPOUTHCS KaK BHEII-
HUH, 100 KaK «BHYTPEHHHUH AUAJIOT, YTO Hanbosee TUIIMYHO JUTS JIEKIMHU MPoOIIeMHOTo XapakTepa. B nociennem
cilydae CTyAEHTHI BMecTe C IIpernojaBaresieM (BO BHYTPEHHEM JIHajore ¢ HUM) CTaBAT BOIIPOCHI M OTBEYAIOT Ha
HUX WM QUKCHPYIOT BOIIPOCH B KOHCHEKTE ISl ITOCIIENYIOIIEro BELICHEHHS B XOJe CAMOCTOSTENbHBIX 3aHITHIH,
WHIUBHUyaJIbHOM KOHCYJIBTALIMH C TIPENoaBaTesieM JIH00 ke 00CYKAEHHsI C IPYTUMHU CTYAEHTaMH, a TaKke Ha
cemuHape» [2, ¢. 108]. C momorpio quanora JOCTHracTesl aKTHBU3ALMS YMCTBEHHOM AESITEBHOCTH CTYICHTOB:
BKJIIOUYEHHE B IPOOJIEMHYIO CHTYaIlMI0, COBMECTHOE C MPENo/iaBareieM pa3MbIIIeHne HaJl MPpoOIeMoH, TUCKyc-
cust (Ha JISKIMH WU CIIEAYIOLIeM CEMUHApe).

Takum oOpazoM, B OCHOBE MpPOOIEMHOW JIGKIUU JIEKUT NPUHYUN NpobaeMHocmu, TPEAI0KEHHBINR
A.A. BepOuikuMm, coaepaliiii 1Ba B3aUMOCBSI3aHHBIX yCiIoBust: 1) peammsarist IpoOIeMHOTO MOAX0MAa TIPH OT-
6ope 1 AUIaKTHIEeCKOi 00paboTKe comepkaHus yIeOHOro Kypca 0 JEKIHHT; 2) peatn3aius IPodIeMHOTO TOIX0-
J1a TP Pa3BePTHIBAHMHU TOTO CONCPIKAHKS HETIOCPEICTBEHHO HA JISKIMH (Iuanormdeckoe obmenne) [2, c. 107].

JIeKIIMOHHBIN KypC, OCHOBaHHBIW Ha JIEKIUSIX IPOOJIEMHOTO XapaKkTepa, IPU3BaH 00eCeYrnTh TBOPUECKOEe
yCBOEHHE OyIYIIMMHU CHEUAIUCTAMH MOJIOKEHUH M3ydaeMoil HayKd, METOIOB IOJIy4€HHS HOBBIX 3HAHMH, a
TaK)kKe METOOB IIPMMEHEHNS YCBOSHHBIX 3HAHUH Ha MpakTHKe. JIeKIun npoOieMHOro xapakTepa akTHBU3HPYIOT
y4eOHO-TI03HABATENbHYIO AEATEIBHOCTh CTYJICHTOB, HX CaMOCTOSATENLHYIO ayJAUTOPHYIO M BHEAyAUTOPHYIO pa-
6oty [2, c. 110]. OxgHako 10 CUX MOP KYIbTHBUPYETCS MH(MOPMALMOHHBINA THIT JICKLIUH, UCKITIOYAIOIIUA 00pat-
HYIO CBSI3b MEXJY IIperiojiaBaresieM U o0y4aeMbIM. YTO jke OrpaHn4MBacT BHEIPEHHE MPOOIEMHBIX JIEKIUI B
MpaKTHKy npenojasanus B By3ax? [lo mHenuto M.J1. MaxMyToBa, «CIIOKHOCTh BHEIPEHUS MPOOJIEMHOTrO 00y-
YEeHUsI B MPAKTHKY BCEX TUIIOB Y4eOHBIX 3aBEACHUI CBA3aHa C HEJOCTATOYHOM pa3pabOTaHHOCTBIO €ro METOMH-
KH{ H CJI0)KHOCTBIO ITOJATOTOBKH BCEro y4eOHOTO MaTepHrana B BUe NPOOIeMHBIX I03HABATEIbHBIX 33/1a4, HaJI0-
TOBBIX KOHCTPYKIIMH CHJIAMH YYHTEIISl, @ TAK)KE C HEJJOCTATOYHOH ITOATOTOBJICHHOCTHIO YUHUTENSI K OpraHU3aIiH
npobreMHoro ooydeHusn [9].

Brenpennio npoOiIeMHBIX JISKIUI 110 MaTeMaTHKe Il OyIymuX (GPH3UKOB M MHXKEHEPOB, 10 HAIIEMY MHe-
HHIO, [IPEISITCTBYET Psi B3aMMOOOYCIOBICHHBIX TPYAHOCTEH U OTPAaHUYEHHH, CBSI3aHHBIX B OCHOBHOM € 1) o160-
pOM MpOOIEMHBIX 331a4 HHTETPALMOHHOTO COACPIKAHKS, 2) OTCYTCTBHEM OOIIErO ajiropuTMa Iepexofia OT Hpo-
OJIeMHOI 331291 K €€ PelIeHHI0; 3) HeOOXOIUMOCTBI0 COOTBETCTBHS MTOMYYCHHOTO PELICHHUS HCXOAHBIM IHAAKTH-
YeCKHM TPeOOBaHUSAM (OXKUAAHUAM); 4) HESICHOCTHIO ¢ OOIIMM JMIAKTHYCCKUM HAIpaBICHHEM MPUI0KEHHS PO-
OIeMHBIX 337124 Ha JICKIUH; 5) HeTOCTATOYHBIM HHHOBAI[HOHHBIM MBIILICHHEM OOJIBITHHCTBA MPEMoaBaTeleH.

B pesynbTate mpoBeNEHHBIX TEOPETUYECKUX M KCIIEPUMEHTAIBHBIX HCCIIENOBaHUN HaMU ObUT chopMmy-
JMPOBAH AI2OPUMM peuteHus nPoOIeMHbIX 3a0ay UHMESPAYUOHHO20 COOepIHCanysl, TIO3BOJLIONINI BBOAUTH Ma-
TEeMaTHYECKNE MOHATHA B Kypce TEOpHUHU. ANTOPUTM OasupyeTcs Ha HASsIX COJAepKaTeNbHOro 0000meHus, pas-
pabotantoro B.B. JlaBbimoBsm [3, c. 427], n MeTomuKe MpoGIIeMHOM JIeKInK, 000CHOBaHHOM A.A. BepOurkmm
[2, c. 103]. OH cocToHT U3 CeMH OCHOBHBIX 3TAIOB:

1) onwmcanue Gpu3nUecKoro sBJICHHs (CTPYKTYPHI) Ha sI3bIKe (PM3UKH U MOCTAHOBKA (pU3HUECKOH 3amadn,
pelieHne KOTopoil TpeOyeT HOBOrO MaTreMaTHYeCKOTo MOHSATHsI (IIPU 3TOM HaJI0 UCIIONb30BaTh HECKONBKO (u-
3UYECKHX 3a]1a4);

2) BBIMOJIHEHHE TAKOTO MPeoOpa3oBaHus MaTepuana, KOTOPOE MO3BOIIIIIO Obl 3aT€M IEPEHTH K OTHOLIES-
HUIO, UTPAIOIIEMY POJIb BCeoOIIelH OCHOBBI pelIeHHs JIF000H 3a/1a4 TaHHOTO BH/IA;

3) mepexon K MpOOJIEMHOI CHTyaluu, OOBIYHO CBSI3aHHOH C MPOTHBOPEYHUEM MEXKIY: ) YCBOCHHBIMH
3HAHUSMH ¥ HOBBIMH TPEOOBaHUAMH WIH (aKkTaMy, O) TEOPETUUECKH BO3MOKHBIM CIIOCOOOM PEIICHHS 3aa4d 1
€ro MpakTUYecKoil HeleaecooOpa3sHOCThI0 WM B) YCBOGHHBIMH 3HAHMSAMM U HOBBIMH YCIOBUSIMH MX HCIIOJIB30-
BaHUs (CM. BBIIIE);

4) 3agaHue cTyAeHTaM HH)OPMAIIMOHHBIX W POOJIEMHBIX BOPOCOB, BBIIBIIKCHHE THIIOTE3, COBMECTHBIH
C HUMH TIOWCK ITyTeH pelIeHus mpo0iemsl;

5) mepexo/1 K OTHOIICHHUIO, HTPAIOLIEMY POJIb BCEOOIIei OCHOBBI PELICHHUS JTF000H 3a/1aun JaHHOTO BUJIA;

6) dukcanys BBIACICHHOTO OTHOLICHHS B 3HAKOBOH MOJENH, TI03BOJISIOIICH PacCMaTpHBATh €ro 0COOCH-
HOCTH B SIBHOM BUJIE;

7) BCKpBITHE TAKUX CBOWCTB JAHHOTO OTHOIICHUs, OIaroiapst KOTOPHIM HAXOISATCS YCIOBHSI M CIIOCOO
pelIeHus] HCXOTHOH 3aJa4H.

3aMeTnM, 4YTO KaXKJoe HOBOE MAaTeMaTHYEeCKOE IOHSITHE BBOJIUTCS HAMH B XOJE€ PEILICHHS TaKUX IIPH-
KJIaJTHBIX 337124, KOTOpble HEBO3MO)KHO PEIINTH Oe3 HEro Ha MpeKHEM YPOBHE 3HAHHM, IOATOMY JaHHBIE 3aa4uu
SBIISIFOTCS] IPOOJIEMHBIMU. [lepeunciM OCHOBHBIE, HAa HAII B3I, TUIAKTHIECKNE TPEOOBAHUS K COJIEP)KAHHIO
WHTETPAIIIOHHON TIPOOJIEMHO JISKIINH IO MaTeMaTHKe:

a) MpoOJIeMHBIE 337a49X TOJDKHBI COOTBETCTBOBATH LENN (DOPMHUPOBAHHS Y CTYACHTOB CHCTEMBI MaTeMa-
THUYECKHX MOHATHIA;

0) ObITh pusznueckuMH (PU3NKO-TEXHUIECKUMH) IO COJIEPKAHUIO;

B) OBITh JOCTYITHBIMH JIJIsl IOHUMAHUS ¥ TIOCTPOSHUSI MaTEMaTHYECKOH MOJIEIIH;

T') BKJIIOYATh (aKTyaIM3HpyeMoe Mpero/iaBaTesieM) MPOTHBOpeUre, Hepa3penInMoe N3BECTHBIMH CTY/ICH-
TaM Cpe/ICTBaMU;
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Z[) JUTA pa3p€lICHU 3TOIr0 MPOTUBOPEUYUA JOJIPKEH HMCII0JIb30BAThCA paBpa60TaHHLII>i HaMu aJITOPUTM. HpI/I
9TOM COJCPIKAHUC JICKIHUU JOJIKHO COOTBETCTBOBATH CyHleCTBleHIeﬁ lee6H0171 nmporpamMmme.

KOHerTl/l3alll/lﬂ METOIHUKH

Cnayvaina pacCMOTpUM PCIICHUEC MHTCIPALIMOHHBIX 3a/la4 Ha HpO6JI€MHOﬁ JICKIIUX 110 MaTEMAaTU4CCKOMY
AHaJIu3y MpU BBCACHHUU IMOHATUA HECOOCTBEHHOTO HHTErpajia | poJa 1o 3TanaM IMpeajgaracMoro ajiropurma.
HpI/IBeZ[eM BO3MOXXHBIC I/IH(l)OpMaHI/IOHHLIe u HpO6J'IeMHI>Ie BOIIPOCHKHI.

1) 3adaua. Haiinure norennman U (X,) To4eyHOro oTpHLaTeNbHOTO 3apsa sennaussl Q (Q >0) Ha pac-
crosHUM X=X, (X, #0) or Hero. IToreHnuan paBeH pabore A CHI 3JEKTPUYECKOTO IOJ IO HEPEMEIICHHIO

€IMHUYHOTO TTOJIOKUTENBHOTO 3apsi/ia U3 JAHHOH TOYKH Ha 6eckoHedHOCTh: U (X)) = A.

2) CunTaem, YTO SAMHUYHBIN MOIOKUTEIBHBII 3apsi/l IIEPEMEIIaeTCsl BIOIb PSAMOiL, IPOXOISINEH depe3
sapsn Q u Touky X,. Haiinem gpopmanvno pa®oTy A CHIBI KYJIOHOBCKOrO HpUTSDKeHHS F(X), HampaBieHHON
TPOTUB BEKTOPa MPHUPAILEHHS paccTosiHuUs dX:

dA=—F(x)dx, A=— jF(x)dx:-kQ jd—’z‘
Xo X X

rae K — nocrosiHHast.

3) Bosnukia npobiaeMHas CUTyalus: BEpXHUI Tpefie B MHTErpaie — 6€CKOHEYHOCTh, OJJHAKO OIpelie-
JICHHBIH MHTETPaJl MOXKET TI0 OIPEICIICHHIO CYIIECTBOBATH TOJIHLKO HAa KOHEYHOM IPOMEKYTKE.

4) [Ipobremmvle 60onpocwl. Kak YCTPAHUTH 3TO MpOTHUBOpeure? MOXKHO JIU AJIsl OLICHKH 3aMEHHUTh OECKO-
HEYHBII BEpXHUH Ipejies KOHEYHBIM, HO focTatoyHo OonsmmM? Eciu cienaTh Tak, a 3aTeM HOCTENEHHO yBeI-
YHBATh TO 3HAUCHHE, KaKk OyJeT M3MEHSIThCS BeJIMYMHA PaOdOTHI? A eciii B KayecTBE BEPXHETO Ipezena Oparh
3JIEMEHTHI C BO3PACTAIOIIUMM HOMEpaMH KaKOH-IN00 MOHOTOHHO BoO3pacTarolieil 1 HeorpaHuueHHOH (Oecko-
HEYHO OOJIBIION) MOCIe0BATENLHOCTH, KOTOPBIE TIPEBOCXOIAT X, ? MHpopmayuonnble gonpocsl. Kak U3MEHs-
ercst cuna F(X) ¢ pocrom X? Hackombko «pe3ko» 3T0 mpoucxoiuT? UTo MpeacTaBisifoT coOoi OECKOHEYHO
GosbIIas NOCIEN0BATENbHOCTh U (DYHKIUS?

5) YToOBI CHATH IPOTHBOPEUHE, 3AMUIIIEM HCKOMBIA HHTErPall, UCTIOJB3Ys MOHATHE MPEeNa, B BUIE

. . Fedx
A= lim [FO9de=kQ fim [25-
X X

Hcxonst 3 Gprzndeckoro cMbIcia 3aa91 MOXKHO YTBEPKAATh, YTO ATOT (KOHEUHBIH) pees CyniecTByeT. Takum
croco0oM, uepes npees, Mbl MEepeLIt K onpedenenHomy UHTerpaty (II0 KOHEYHOMY IPOMEXKYTKY).

6) O6o3HauNM MOCIEHEe BBIPAKEHHE C MPEAesioM Kak (HeCOOCTBEHHBINH) MHTErpall ¢ OECKOHCUHBIM
BEPXHUM IIPEJETIOM, YTOOB! UCIOIb30BaTh €I0 YIKE Ha 3aKOHHbIX OCHOBAHUSX:

I|m 7 =
B—+o oy
X0

Bdx  “Fdx
i

7) Haitnem npeneibHOE 3HAUCHUE OnpedesieHHo20 UHTerpaa:

o Bedx _1|B 1
lim —2:—I|m— =—.
B—>+acx0 X B—+o ¥ XO XO

DTO MOYKHO 3aITUCATh KOpouc:

rdx  1jo 1
X[ X% %

X

> =
X

Takum o6pa3om, MBI MOKEM (HOpMaBEHO UCHOIB30BaTh (hopmyrry Herorona — JIeHOHUIIA W IS HHTETPAIOB C
0eCKOHEUHBIM IIPe/iesIoM UHTerpupoBaHusl. OKOHYATENbHO IOIYYUM BBIPKEHHUE JUIA IIOTEHIMAaNa B TOUKe X,

U () = A=—kQ/%,.
AHAIOTHYHBIM 00pa30M pellaeM 3a/ia4y O BBIYUCICHHH TPABUTAIIMOHHOTO MOTEHIHaia Maccel M Ha
yaageHun X=X, (X, >0) or Hee — 4yepe3 pabory cui F(X) rpaBUTaliMOHHOTO MOJIS 10 MEPEMELICHUIO SANHIY-

HOM Macchl M3 NaHHOW TOUKH HA GeCKOHEUHOCTb. 37ech F(X)=YyM /X’ (y — rpaBUTAIMOHHAS TOCTOSHHAS).
006006mas >Tu PuzndYecKue 3aa9u, BBOJUM IMOHIATHE HECOOCTBEHHOTO MHTErpaia | pomga u roBopum o ero puzu-
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YECKOM CMEBICIIC B CBSI3H C PACCMOTPCHHBIMH 3aJlauaMI: HecobcmeeHHbll unmezpan | pooa ecmo snexmpuyeckuii
(epasumayuonHblil) NOMEHYUA 3apoa (Maccol) 8 OAHHOU MOoYKe.

OO6cynuM Tereph X0 PEIICHIs HHTETPAIMOHHBIX 3a1a4 s pasaena «HecoOctBennsni maTerpan Il pomay
MPOOIEMHO JISKIIIH.

1) 3aoaua. Onpenenure Maccy M OJHOPOJHON METALTHIECKO# TITACTUHBL, KOTOPAst HIMEeT BUJT (PUTYPBI, Orpa-
HUYEHHOM KpuBoi Xy® =1, ockio OXunpsivbivi X =0, X=a (a>0) . YaenbHas Macca UIaCTHHBI PaBHa Y (kM)

2) Macca mactusbl paBHa m=1vS , rae S — wiomans ¢urypsr. Haiinem miomans S ¢popmansro depes om-

peAeIeHHBIA NHTErpaL:

S= }y(x)dx = ].% .

3) PaccMoTpuM mpOOIEMHYIO CHTYAIMIO: 3/1€Ch HM)KHHHN MPEeNl HHTETPUPOBAHUS PaBeH HYIIIO, OHAKO
npu x = 0 pysxuus y =1/ Jx ne omnpeeneHa (obnacte ee onpeaenenust — npomexytok (0;+o0) ). Bemuuna Y(X)
npu x = 0 craHOBUTCS OECKOHEYHO OOJNBIION, a HEOOXOANMOE YCIOBHE CYIIECTBOBAHUS ONPENCICHHOIO WHTE-
rpaja HeKOTOpoil (ByHKIIMH Ha OTPE3KE — ATO €€ OTPAaHUYCHHOCTh Ha 3TOM OTpPE3Ke.

4) Ipobaemmuvie 60npoCchl: Kak 000UTH 3Ty TPYIHOCTH? MOXKHO JIH JUTS OLEHKH 3aMEHUTh HHKHHIA TIpe-
JIENT TOCTATOYHO MAJIOW MOJIOKUATEIFHOW BETUUNHONW? A €CITM B KA4ECTBE HIDKHETO TpeJIelia UCTIONbh30BaTh dIIe-
MEHTHI MTPOU3BOJIEHOW OECKOHEYHO MAJIOH TMOJOKUTEIEHOW TOCIEA0BATEIFHOCTH C BO3PACTAIONIMME HOMEpa-
mu? Ecnu mo aHamoruu ¢ HecoOCTBEHHBIM WHTerpasioM | poma mepeiitu k nipeneny? Unghopmayuornnsie onpo-
Cbi: UEMY paBeH Impenest OECKOHEYHO Mayoi mocienoBaTelbHOCTH? beckoHewHo Mamoi ¢yHknuu? UTto Takoe
OJTHOCTOPOHHMI Tipesien GpyHkuun? Kak mokasan ombIT, CTYAEHTHI JIETKO YCBaWBAIOT CIOCO0 yCTpaHEHHs MPOTH-
BOpEYHs, HCIOIB30BAaHHBIM HAMH TPU OOCYKICHHH HECOOCTBEHHOTO WHTerpana | poma, M cpasy mpemiararmr
MPUMEHUTDH €T0 31€eCh.

5) Ycrpasss mpoTHBOpEYHe, 3aMIIIEM HCKOMBIH HHTETPal, HCTIONB3Ys TIOHATHE Mpeea:

s = i [yox=1im |

x

Wrax, gepes mpezen, Mbl IIEpeuTd K IPEACITy onpedeieHH020 NHTErpaa o KOHSYHOMY IIPOMEKYTKY.
6) O6o3HagaeM ero Kak (HeCOOCTBEHHBIN) HHTErPATl OT HEOTPAHUUEHHON (QDYHKIIMH, 9TOOBI UCTIOTB30BATh
Ha 3aKOHHbIX OCHOBAHUAX:

I|m

% dx
im eI

7) Haiinem npenenbHOE 3HAYCHUE 0npedeenHo20 UHTEeTpaa:

_I|m2\/_ =2\a.

lim

B0 .[\/_

Boiee KOpOTKas 3alliChb:
% dx a
—=2Jx|_ =2a.
5=

CrnenoBarenbHO, MOXHO (popManbHO npuMeHsITh (opmyny HeiotoHa — JleliOHMIIAa K HECOOCTBEHHBIM HHTETpa-
JIaM OT HEOTPaHWYEHHBIX QyHKIMH. OKOHUYATENBHO HakeM, 4To M=17S = 2«/«/5 (kr).

B ananornyHOM mopsiKe peniaeM 3aady 10 BBIYMCICHUIO PabOTHl A, COBEpIIaeMOil HEKOTOPOH CHIION
F(X)=1/+/1-x* npu mepemenieHny Tena BIOMb IpsiMoii 13 Toukn X=0 B Touky X=1. 31ech HCIONB3yeM
COOTHOIICHHE:

A= [Fxdx.

Jarnee paccMaTpuBaeM CIEAYIOINIYIO 3a1auy. MIMeeTcss TOUeUHbBIN MOJOKUTENbHBIN 3apsii BeNU4nHbl Q
U KoopjuHaTHas monyock OX, Hauamo KoTopoil coBmamaeT ¢ HuM. Haiitu paboty BHerneit cunbl F(X) mo mepe-
MELIEHUIO JPYroro TOYEYHOI'o MOJIOKUTENBHOrO 3apsiia § BAOJb JAaHHOH IOJIYOCH M3 TOYKU C KOOPAHHATOMH
X=X, (X, >0) B rouky Xx=0.3amernm, 4To 371€Ch NPEAETHHOE BBIPAKEHHE BBINISIANT (HU3HUYECKH Jaxe Oosee
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KOPPEKTHO, YeM HCXOJHOE, MOCKOIBKY JIBa TOUCUHBIX 3apsi/ia COBMECTHTh HEllb3s. 3aTeM 0000maeM 3T Hu3m-
YecKHe 3a7aull U BBOAUM TIOHATHE HecoOcTBeHHOTo nHTerpana Il pona.

Merouka orpoOoBaHa HAMU B OOYYCHHH MATEMaTHUECKOMY aHAIU3y CTYJAeHTOB 1 kypca (usndeckoro
¢akynprera BI'TIY (cnenmansuoctn «®Pusnka. Madpopmarukay, «Pu3nka. TEXHHUECKOE TBOPUECTBOY).

Pe3ysbTaThl HAIIEro UCCIIEAOBAHMUS TIO3BOJISIIOT C/ICNATh CIEIYIOIINE BHIBOABI:

1) pa3zpaboTaHbl METOANYECKHE OCHOBAHHS HHTEIPAIOHHON JICKIIUH MPOOIEMHOIO XapakTepa Mo BbIC-
el Maremarrke. BriepBbie mpeasiaraeTcsi alropuT™ BBEACHHS MaTeMaTUYEeCKUX MOHATHI Ha MPOOJIEMHON JIeK-
UM, OIUPAIOIIUICS Ha pelleHne (PU3UKO-TEXHUUECKHUX 3a1ad. AJNTOpUTM 0a3upyercs Ha METOANKE TpoOIieM-
HOU JieKIu, ob6ocHOBaHHOM A.A. BepOurikum [2], u umesx comepkaTenbHOro 0000IIeHHs, pa3paboTaHHOTO
B.B. JlaBbimoBsM [3];

2) mpemnaraeMasi METOIMKa KOHKPETH3MPOBAHA s BBEICHHS MOHSITHH HECOOCTBEHHBIX WHTETPAJIOB;
B CBETE PACCMOTPEHHBIX MHTETPAIIMOHHBIX 334 TPEJICTaBIeH (PH3MYECKHI CMBICI HECOOCTBEHHOTO MHTETpalia
¢ OECKOHEYHBIM MPENEIOM WHTEIPUPOBAHHUS (KOTOPBIH €CTh JJIEKTPUUECKUH (TpaBUTAIMOHHBIN) TOTEHIMAN 3a-
psiaa (Maccel) B JAaHHOM TOYKE);

3) ¢ TIOMOIIBI0 HHTETPAIMOHHBIX MPOOIEMHBIX JCKIIHH CO3MAI0TCS YCIOBUS sl He(hOPMAIBLHOTO, TBOP-
YEeCKOro YCBOCHHUsI Oyaymumu (U3UKaMH M MHXKEHEpaMU TEOPETHUECKUX 3HAHWH, Pa3BUTHS TEOPETHUECKOTO
MBILLJICHUS, YCUJICHUSI MHTEpEca K COJCPKaHUIO y4eOHOro mpeaMeTa u npodecCHOHAIbHON MOTHBAIIMH, a TaK-
e JUIs PUOOPETEHHsT YMEHUI 1 HABBIKOB MaTEMaTHYECKOTO MOJICTIMPOBAHUS, CBSI3aHHBIX C KOMIIETEHTHOCTSMHU
TO CIIEHATbHOCTH.

BMmecto pusnyecknx ((HU3MKO-TEXHHYECKUX) 33/1a4 B MPEAIaraeMoM HAMH alrOPUTME MOXHO TPH HE00-
XOJIMMOCTH UCTIONIb30BATh U YUCTO MAMeMamuyecKue 3a0ayu.
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Hocmynuna 23.06.2011

AN INTEGRATIVE LECTURE OF PROBLEM-BASED NATURE
ON MATHEMATICS IN TRAINING PHYSICISTS AND ENGINEERS

I. KIRYUSHIN

Methodical foundations of an integrative lecture of problem-based nature on mathematics have created
by us. An algorithm for introduction of mathematical notes (on the lecture) rested upon solving of physics prob-
lems is proposed for the first time. The algorithm is based on ideas of substantial generalization designed by
V.V. Davydov and on the methodology of problem-based lecture founded by A.A. Verbickiy. The examples of
introduction of notions of improper integrals are given. It is expected that problem-based lectures will provide
the creative assimilation of the knowledge, development of theoretical thinking, growth in motivation to learn as
well as acquisition of the habits in mathematical modeling connected with competencies on specialty.
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