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AnHoTtanusi. COBOKYITHOCTh aKTyaJIbHBIX HH()OPMAIMOHHBIX U 00Pa30BaTEIbHBIX PECYPCOB, IIPOIY-
MaHHasi CUCTeMa OpraHu3alliy MaTepuana U COBpEeMEHHbIE MH(POPMAIIHOHHO-TEIEKOMMYHHUKAIIOH-
HBIE TEXHOJIOTUH JAIOT YHUKAIHHYIO BO3MOKHOCTh KQUECTBEHHOTO YJYUIIIEHUS IMpoIiecca Mmoayye-
HUS 3HAHUUW U YMEHMI U X YCBOEHHs. B cTaThe paccMaTpuBaroTCs HEKOTOPBIE IPUMEHEHUsT HH(OP-
MaIlMOHHO-TEJIEKOMMYHHKAITIOHHBIX TEXHOJIOTUN TIPU U3yYCHUHU Kypca BBICIICH MaTeMaTHKH B TEX-
HUYECKOM YHHBEPCUTETE Ha IPUMEpe TEMBI 1o n3ydeHuro npasuia Jlonutans. O60CHOBBIBaETCS aK-
TyaJIbHOCTh ¥ 3(()EKTUBHOCTH CTPYKTYPH3AIMH U IPETIOAHECCHHS Y4eOHOTO MaTepHralia ¢ ITOMOIIBIO
MYJIBTUMEIUIHBIX JEKIUNA U Y4eOHBIX KypCOB B JEKTPOHHOU MH(OPMaLMOHHO-00pa30BaTeNbHOM
cpene yamepcuteTa. Oco00 BBIIETSCTCS POJIb aKTHBHOW CaMOCTOSITEIIBHON PaOOTHI CTYICHTOB,
B TOM YHCJIE OMEpPEekKaroel caMOCTOSTENbHON paboThl. YKa3aHbl MPUHIMIIBEI (OPMUPOBAHUS KOH-
TEHTa MYJbTUMEIUNUHBIX JICKIIUN U 3JIEKTPOHHBIX KypcoB. OnpeeseHbl 1eJIM U 33a/1a4d 3aHSATUH 110
paccmarpuBaeMoil Teme. JlaHbl MpeAMeTHbIE YKa3aHUS MO JIOTUYECKOMY PACKPBITUIO COAEPIKAHUS
TeMbl. CHOpMYTHpPOBAHBI BaXKHBIC BOTIPOCHI, BOSHUKAIOIIUE ITPU H3YUYSCHUH TEOPUHU U MPAKTUICCKOM
MIPUMEHEHUH OCHOBHBIX (OpMyIl, pa3oOpaHbl MPUMEPHI pa3pelieHHs] COMyTCTBYIOIUX MpoOieMm,
a TaKKe KOHKpETHble pexomeHaanuu. [IpuBeneHbl mpUMEpHBIE CIHCKA KOHTPOJIBHBIX BOIPOCOB
U YIIPOKHEHUH.
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Abstract. The combination of up-to-date information and educational resources, a well-thought-out
system of material organization, and modern information and telecommunication technologies pro-
vide a unique opportunity to improve the quality of knowledge and skills acquisition and assimilation.
The article considers some applications of information and telecommunication technologies in the study
of higher mathematics course at a technical university on the example of the subject of the study
of Lopital's rule. The article substantiates the relevance and effectiveness of structuring and presenting
educational material through multimedia lectures and training courses in the electronic information and
educational environment of the university. The role of active independent work of students, including
outrunning independent work, is emphasized. The principles of forming the content of multimedia lec-
tures and e-courses are specified. Goals and objectives of classes on the topic in question are defined.
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Subject guidelines for the logical disclosure of the content of the topic are given. The important ques-
tions arising at studying of the theory and practical application of the basic formulas are formulated,
examples of the decision of the accompanying problems, and also concrete recommendations are dis-
assembled. Sample lists of control questions and exercises are given.

Keywords: higher mathematics, electronic information and educational environment, students' inde-
pendent work

Beeoenue

PazButne uHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUM, COOTBET-
CTBYIOIIIETO TEXHUYECKOTO U TEXHOJIOTUYECKOr0 00eCeueHus JaeT BOZMOKHOCTD I10-
JYy4YEHHS] HETIOCPEJCTBEHHOTO U HE3aMEJIUTENIBHOrO JOCTyna K 0000IIEHHONH COBO-
KYITHOCTH WH()OPMAITMOHHBIX U 00pa30BaTeIbHBIX pecypcoB. OCOOEHHO IIEHHOH SIBIISI-
€TCsl ATa BO3MOXKHOCTD JIJIsl ITpernogaBatesyieil, COTpYJHUKOB U CTYJICHTOB YHUBEPCHUTE-
TOB — CPEJibl, B KOTOPOM 3HAHUS U UX YCBOEHHUE MPEJICTABIISIIOT COOO0M caMbIil IIEHHbBIN
pecypc.

Kypc maremarunku (cM. yueOHBIE MOCOOHMs aBTOpa HacTosIiel paboTel [1-4],
a TaKkKe YKa3aHHYIO0 TaM Y4eOHYIO JIUTepaTypy) B CHIy 0O0beMa M OTHOCHUTEIHHOU
CJIOKHOCTH M3y4aeMOI'o MaTepHalia MpeaoCTaBiseT OOJIbIINE BO3MOXKHOCTH IS TO-
BBIICHUS 2PHEKTUBHOCTH €T0 U3YYCHHS C TTOMOIIBI0 MYJIBTUMETUNHBIX TEXHOJIOTHIMA
U DJICKTPOHHON MH(OpPMAIMOHHO-00pa30BaTeIbHON cpenbl. OaHON W3 BaXKHEUIIIHUX
COCTABJISIFOIINX 3TOTO MPOIECcca ABJISIETCS aKTUBHAS CAaMOCTOSITENIbHAs paboTa CTyIeH-
TOB [5].

Memoowvt u mamepuant

YKaxeM Ha HEKOTOPbIE TOHKOCTH IIPU U3YUYEHUU TEMBI.

Bo-nepBrix, cieayeT noJyepKHyTh, YTO MpPeIesl YACTHOTO IBYX (DYHKIIUNA MOMKET
CYIIIECTBOBATH, IAXKE €CJIU HE CYILECTBYET IPEIEI YaCTHOTO MPOU3BOIHBIX ATUX (DYHK-
1007178

[IpuBenem cienyromuii mokasaTeabHbIi mpumep (cM. [2], ctp. 90): BEHIYUCIUTH

. X+sinx
Iim ———.
X—>0 X
o0
HOI[CT&BH?IH Hpe,Z[eJ'II)HOC 3HAYCHHC, HOJ'Iy‘-II/IM HCOHpeI[eJ'IeHHOCTB BHUga —. TeM
(0.0]

HC MCHCC, IIPpaBHIIO JlonuTans B 3 TOM MpuMEpC HCIIPUMCHUMO, TaK KaK IIPCACT 4aCT-
HOI'O IMPOU3BOAHBIX oT YHUCJIIUTCIIA )41 3HaMCHAaTCJIA HCXOI[HOfI I[pO6I/I

. i
) (x+smx) . l+cosx
lim ~— = lim ————— He cymecTByeT. PackpoeM HeolpeaeIeHHOCTb C TI0-

X—>00 (x)' X—>0

MOIIBIO aJIreOpandecKux MpeoopazoBaHmil:
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im 2253 i (132 - lim 1+ lim 22 4021

X—>0 X X—>0 X X—»00 xX—>o X

Jlerko BUAETH, YTO CYIIIECTBOBAHUE IMPEJIeiia OTHOIMICHUM (PYHKITUN HE BIEYET 3a
co00if CcyIIecTBOBAaHUE Mpeelia YaCTHOTO MPOU3BOAHBIX ATUX (HYHKITUH.

PaccmoTpeHnus, npuBeeHHbIE B JAHHOM IPUMEpPE, MOKA3BIBAIOT, YTO MPABUIIO
Jlonurans He Bceraa MPUMEHUMO, JaK€ €CIIU YCIOBUS TEOPEMBI BBITIOJIHSIOTCS.

Bo-BTOphIX, IIpH HEoOXoauMOCTH TpaBwio JlomuTans cieayeTr UCHOJIb30BaTh
BMECTE C U3BECTHBIMU CBOMCTBAMHU MPEAESIOB U POopMyIaMH U3 TaOIUIbI SKBUBAJICHT-
HOCTEH 0ECKOHEYHO MaJIbIX. DTO MO3BOJUT 3HAYUTENBHO COKPATUTH BHIUMCIICHUS.

B-TpeThux, ycnoBusi NpUMEHUMOCTH NpaBuiia JlonuTans cieayer npoBepsATh HE
TOJIBKO MPEJIBAPUTEIHHO, HO U Ha KaXKIOM IlIare Mpu He0OXO0AMMOCTH €T0 HEOTHOKpaT-
HOTO MpUMEHeHHs. Brpouem, 3T0 pa3sHOBUAHOCTH MPOCTOrO OOIIEro MpaBuia «IOA-
CTAHOBKM IPEAEIBHOTO 3HAUYCHUS», KOTOPOE HKENATENBHO MPUMEHSATH MPU BBIYUCIIE-
HUH J1000T0 Mpesea.

B 3aBucuMoCcTM OT ayAUTOpUM MOXKHO yKa3aTrb, 4YTO «PaBEHCTBO»

) X )

s S [ S(8)
x—b g(x) x—b g(&)
omrO0YHOE NOHMMaHHKeE npasuia Jlomurass B paboTax CTyJEHTOB HHOT/IA BCTPEYAETCS.

, BooOme roBops, HeBepHo! Kak HU cTpaHHO, HO Takoe

Pesynomamot

[IpuBeneM npuMepHbIE KOHTPOJIBHBIE BOIPOCHl U YIIPAXKHEHHUS JJIsI OIIEPEKALO-
e caMOCTOSATENHHOM paOOTHI CTYIEHTOB IIPH MOJATOTOBKE K 3aHATUSIM.

[IpuMepHBIN CIMCOK KOHTPOJIBHBIX BOIIPOCOB IO TEME.

1. IlpuBectn popmynupoBky npaBuiia JlomuTans 1l pacCKpPBITHSI HEOTIPEIEIICH-

0
HOCTH BUJa 6 Ipu X —> X, X eR, npu x—>+oo(—oo), a TaKXKe Mpu X —> X —0,

x—>xy+0.
2. TlpuBectu GOpMyITUPOBKY MpaBmia JIOMUTANS ISl PACKPBITHSI HEOPE/IeICH-
00
HOCTH BUJa — IIpU X —> Xy, Xy € R, npu x —> +oo(—oo), a Taroke mpu x — xo — 0
00
, x> xy+0.

!/
, X
3. Ilpeamonoxum, uro lim &
x—b g (X)
. f (x ) 5 0 00
4TO HE CylIeCTBYeET lim , IMEIOLIMI HEOTIPEAEIEHHOCTh — WM — .
x—b g(x) 0 00

He cyiecTByeT. [losicHUTh, O3HAYAET Ju 3TO,

4. IloscHuTh, OyIET M CIIPaBEIINBO YTBEPKAeHUE TeopeMbl JlonuTas, eciu u3-
BECTHO, YTO IPOU3BOJHBIC | '(x) " g'(x) HE ONpENEIEHbI B NIPEIENbHON TOUKE X

(Ha OECKOHEYHOCTH).
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[TpumepnbIii HabOp ynpaxkHeHuii (cM. [2], ctp. 90).

X
. .oe —1
1. Haiitu lim —
x—0 sin x
. x—arct
2. Beruncnurs lim —3gx
x—0 X

. . sin 5x
3. Haitt lim

x>0 x+1-1
1 1

4. BprupcauTp llm| — ———
x—0{ x arctgx

3aknrouenue

OCHOBHOH LIENIBIO U3YUCHUSI YKA3aHHOW B 3ar0JIOBKE TEMBI SIBIIIETCS OCBOEHHUE
npaswia Jlonurans kak 3PEKTUBHOTO CPEACTBA BEIYUCICHUS MPECIIOB.
[Tpu 3TOM HEOOXOAMMO PEIIUTH CICAYIOIIHE 3aTa9H:
— YSICHUTh (POPMYJIUPOBKY TeopeMbl JlonuTanis;
— YTOYHUTH YCIIOBUS IPUMEHEHUS MPABUJIA;
— OBJIQJIETh TEXHUKOMN NMPUMEHEHUs npaBwiia Jlonurtais qyisl paCKphITHS HEOTIpe-
0 00

HCHCHHOCTCI\/JI ByUAa | — | 1| — |,
0 00

o0 0
— HAY4MTBCs CBOMMTH HeompezeneHHoctd Buaa [0-o],[oo—o0], |17 |, |oo” |,

[00} K HEOIIPEIEIEHHOCTIM [9} [2}
0 00

[Tpn HEoOX0oAMMOCTHU clieyeT OOpaTUTh BHUMAaHHUE CTYJEHTOB Ha TO, YTO MpPH
BBINIOJIHEHUH COOTBETCTBYIOLIMX YCIOBUIA IPaBUIIO JIonuTaist uMeeT MECTO HE TOJIbKO
B KOHEYHOU TOYKE, HO U JJIs MIPEesIOB Ha OECKOHEYHOCTH, a TAKXKE JIJISi OJTHOCTOPOH-
HUX TPEJIEINIOB.

OCHOBBI TEOpUU U XapaKTEpHbIC MPUMEPHI PEIICHUs 3a/1a4 Ha PACKpPBITHE pa3-
JUYHBIX HEOTIPEIEICHHOCTEN ¢ MOMOILBIO IIpaBuiIa JIonuTaist NpuBOJSATCS B MYJIbTH-
MEINIHBIX JICKINUSIX, OCHOBAaHHBIX HA aBTOPCKUX yUeOHBIX mocodusx [1, 2]. IToT ma-
TepHaJl, KOHTPOJIbHBIE BOIPOCHI, 3aJa4X U YIPAKHEHUS I PELIEHUS [IPU IOArOTOBKE
K MPAKTUYECKUM 3aHATHUSAM, BO BPEMsI UX MPOBEIECHUS, a TAK)XKE BBIIIOJHEHHUS JIOMall-
HET0 3a/IaHMsl BBIKJIA/IBIBAIOTCS B 3JIEKTPOHHO-00pazoBaTenbHyto cpeny CI'YTuT.
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