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can be used in the development of curricula for re-training teachers of the economy, as well as
during the training of economics professors in higher education institutions. Further research
requires the development of mathematical competence in conditions of continuing education.
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BiHHUIIbKMI HAITIOHAIBHUM TEXHIYHUN YHIBEPCUTET

JIOBEJIEHHSI TEOPEM SIK 3ACIB AKTUBI3AIIIl HABYAHHSA CTY/IEHTIB
BUIIIOI MATEMATHUKH Y TEXHIYHUX BO3

Y cmammi npoananizoeano ronyemmyanvni idei 008edeHHs ~meopeM & KypcCi
MamemMamuyHo20 auanizy AK 3acoby axmusizayii nasuyauus cmyoenmie y mexHiunux BO3.
Bukopucmanna mamemamuunux memooié y 6UupoOHUYmMei 3yMOo6II0€ nompeody y IHH#CeHepax, sKi
Mamumyms 000pe po3guHyme JI02iuHe ma aneopummiune MUCIEHHS, HA (OPMYBAHHS AKO20 He
abusK 8NIUBAE came 008e0eH s meopem 3 Kypcy 8uwoi mamemamukuy. Busnaueno, wo dosedenns
GdyrnoamenmanvHux meopem meopii epaHuyb i 0eAKUX IHWUX PO30iNi6 BUKIUKAIOMb HeaOUsKI
MPYOHOWI y CMyOenmis, wo no8 sA3aHO0 I3 3HAYHOIW aOCMPAKMHICMIO MIPKY8AHb | He 3a84coU
YiMKO BUOUMUM 2eoMempudHUM 3micmom. Hasedeno Oeski wiisaxu nooonrants yux mpyoHowie ma
NIOBUWEHHS AKMUBHOCMI CIYOeHmMI8 68 080J100iHHI meopemuyHum mamepianom. Ilepwt 3a éce, Ha
OYMKY ae8mopa, OCHOBHUM OXCEepeloM MPYOHOUi8 3AC60EHHI AOCMPAKMHUX MIDKYBAHb € He
smicm, a ¢opma yux mipkysanv. Cneyugirxa yici popmu npueooums 00 mozo, wo 3a &, 0 —
CUMBOIKOI0 MA THWUMU NOOIOHUMU «AmMpubdymamuy cmyoeHmu He 3aexcou bauams CYmMHiCMb
NOHAMMS, a Yye CMEopIoe Hebe3neKy 8iopusy hopmu 0oeedenHs meopemu 6io ii smicmy. Aemopom
3aNPONOHOBAHO 8 00BEOEHHI KOJNCHOI meopeMu YMOBHO GUOKpeMUumu 08i CK1adogi. 1) nociuny
cknaoogy (JIC), ska micmums 6 codi 0OCHOBHY ideto 0osedenHs; 2) mexuiuny cknaoosy (1C), axa
30IlicHIOE peanizayito yiei idei 3acooamu MamemMamuyHux cumeonis i cniegionouenv. Haasnicmo
Yux 080X CKIAO0BUX GIONOBIOAE ICHYBAHHIO 8 KOMCHOMY NpeoMemi Hu A6uUwi 080X MAKUX
Kkameeopit, sk 3micm i ¢opma. Aemopom 3anpononosarno npuxiaou JIC 0osedenus mpvox
BANCIUBUX TMeOpeM MamemMamuyno2o auanizy. Bemanoeneno, wo eudinenusn JIC 6 0osedenHsx
meopem MO*CHA BUKOPUCMOBY8AMU 5K 3ACi0 0e3n0cepedHb020 YNPasiiHHA NPOYeCcoM HAGUAHHSL.
Ilopso 3 HasedenHAM Ha NeKYisIX NOBHUX 008e0eHb MeopeM NpeoCcmasiaemvcs 0OpedHUM 8
oKpemux meopemax oomexcumucv euxiaoom auwe JIC 0o8edeHHs, NpONoOHyIOUU CMYOeHmAaM
peanizyeamu mexHiky 0o8edeHHs camocmitino. Taxuili npuiiom € o0uH i3 cnocodié cmeopenHs
npoobIeMHOT cumyayii i 11020 BUKOPUCTMAHHS CNPUAE AKMUBI3AYTT MUCTIEHHS CIMYOeHmI8.

Knwuosi cnoea: axmusizayia HAGUAHHA, UWA MAMEMAMUKAd, O0BEOEHHS MeOpeM,
MamemMamuyHull aHaniz, MatOymuii iHxceHep, 102iYHA CKIA008d, MEXHIYHA CKAA)08d.

IlocranoBka mpoGuemu. Buma Maremaruka HaJISKHUTh JO OJHIET 13 HaWCKIAIHIMIAX
byHAaMEeHTaTbHUX JUCLUMUIUIIH B IPOTrpaMi MiArOTOBKY MaiOyTHIX 1HXKEHEPiB y BUIIMX TEXHIYHUX
HaBYAJIbHUX 3akjanax. MaiOyTH1 ¢axiBIl TEXHIYHUX CHEIIalbHOCTEH 3aBASIKU KypCy BHILOT
MaTeMaTHKH 3aCBOIOIOTH MaTEMAaTU4HI METOAM, SIKI BOHH B MOJAIBLUIOMY BUKOPHUCTOBYIOTH B
Ipoleci BUBUEHHS CHEUladbHUX TUCIUIUIIH, 3100yBalOTh HABUYKH PO3B’SI3yBaHHS OCHOBHUX
TUNIB 33Ja4 1 NPUKIAJHUX, B TOMY YHCIi, a OCHOBHE 3aBJSKM MaTeMaTHIll B HUX (OPMYEThCS
aHAJTITUIHE MHUCJICHHS TaKk HeoOX1aHe MaOyTHIM iHXeHepaM. B 3B’s3ky 3 iuM HaOyBae OUIBIIOTO
3HAYEeHHS 3aCBOEHHS CTYIEHTaMHU JOBEICHb TEOPEM.

AHaTI3 aKTyaJbHUX A0CTiAxKeHb. [[uTaHHS akTHUBI3aIl HABYAIBHOT JISTILHOCTI CTY/ICHTIB
po3rnsgaeTbess |y  poborax Oarathox  gochmigHmKiB.  Tak, y mpamsgx — A. AlleKCroka,
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J. Yepnunescokoro, A. Bepoumpkoro, C. Apxanrenschkoro, B. Ko3zakoBa, B. Bepracona,
C. 3inoB’eBa, M. Knapin Ta iH. BHCBITJEHO PI3HI aCIEKTH MPOIECY aKTUBI3aIlli Mi3HABAIHHOI
nisuibHOCTI  cTyAeHTiB. Il ABronomoB, B. Bypsk, JI. [letpenko, M. Ckatkin, A. CopokiH
po3MIsIIaTd YMOBH €(EKTHBHOI oOpraHizaiii HaBYaJbHO-TI3HABAJIBHOI JISUIBHOCTI CTYJICHTIB.
[Tporiec ympaBiiHHS HaBYAJIbHO-TII3HABATBHOK [ISTIBHICTIO MOJOJI BiJOOPa)KEHO B HAYKOBHX
npargsix €. benkina, JI. Knmumenko, H. Tamuzinoi, FO. lllep6ans. IlutanHs wmaTeMaTHIHOL
MiTOTOBKM CTYACHTIB BHIUX HABYAIBHUX 3aKJIaJiB BHCBITIIOIOTHCS Y TMpalsX BUCHUX-
marematukiB b. ['nenenka, JI. KantopoBuua, JI. [TonTpsrina, I'. bes3a, 3. Cnenkans.

Mera crTarTi — pO3MISHYTH 3AIMCHCHHS aKTHBI3allii HAaBYAaHHS CTYACHTIB BHIIOT
MareMatuku y BO3 3acoboM J0BeICHHS TEOpEM.

Bukiaaa ocHoBHoro marepiany. Cepen npo0iieM i mepCneKTUB MaTeMaTHYHOI OCBITH B
XXI cToMTTI HAYKOBIII BUAUISIOTH TUTAHHS PO METY 1 3MICT MAaTeMaTUIHOI OCBITH, €PEKTUBHY
oprasizaiito HaB4ajgbHOro mporecy, poib 1 Micue IKT, iHmi mnemaroriuni iHHOBAmMii Yy
MaTeMaTU4YHINA OCBITI, OI[IHIOBAaHHS HABYAIBHUX JOCSATHEHB TOIIO [2; 5].

B. CaniBanunii BigzHauae, mo Ha Oyb-sKi peopmu, siKi BIIPOBAIKYIOTECS B MATEMATUIHY
OCBITY, BIUTMBAIOTh JIBa OCHOBHI YMHHHUKH: KOMII IOT€pHU3allisi OCBITH Ta Tiolaii3aiis CBITY, 1
CTaBHUTh MUTAHHI: «SIK, SIKMM YMHOM HaM IOCTYNATH 1 AisITH, OI00 HE 3aJUIIUTHCS OCTOPOHB BiJl
TOT0, IO BiAOYBAa€ThCS 3 MAaTEMaTHYHOIO OCBITOIO y CBITI, 1 MO MaKCHMyMYy BHKOPHUCTATH
30BHIIIHI Ta BHYTPIIHI OOCTaBUHM JUIS MMOAANBIIOTO MOKPAIICHHS HAIIO! BITYM3HAHOI CHCTEMH
MaTeMaTU4YHOT OCBITU?» [2]

Ha cproroanimHiil 1eHb 0COOJIMBOTO MOMMPEHHS Ta MOMHUTY HA0YIM MaTeMaTH4HI METOIH
Ta CTAaHAAPTH, 1110 JO3BOJISIOThH CIIPOEKTYBATH Oy/1b-KUI 00’ €KT JOCIIPKEHHS. Y 3B’SI3KY 3 LIUM Y
MaiiOyTHIX i1H)KeHepiB Mae OyTu 100pe pO3BHHYTE JIOTiYHE Ta AJITOPUTMIYHE MHUCIICHHS, Ha
(opMyBaHHS SIKOTO He aOUsK BIUIMBA€E caMe JJOBEJCHHS TEOPEeM 3 Kypcy BUILOI MareMaTuki. Lle B
OCHOBHOMY CTOCYETBCSI TEOpEM 3arajbHOro, (yHIAMEHTAIBHOTO XapakTepy, OCMHUCICHHS
JIOBEJICHHS SIKUX CIpUSE MEepUl 3a BCE 3aCBOEHHIO CaMoOi CYTHOCTI JAaHOTO MOHATTA abo
TBep/KeHHs [4]. VY 3BMuUallHMX Kypcax BUINOI MaTeMaTHUKH, L0 BUKJIAJAIOThCS Y TEXHIYHUX
BUIIIMX OCBITHIX 3aKjaJaX, JOBEJCHHS TaKUX TEOPEM YacTille BChOI0 OMYCKAIOTh, 3aMiHIOIOUH iX
TBEP/’KEHHSIMU, 110 TPYHTYIOTHCSI HA HAOUHOCTI. AJie Juist 0araTbOX 1HKEHEPHUX CHeliabHOCTEeN
HeoOXiHa OibII TTHOOKAa MaTeMaTHYHA MIATOTOBKA 1 BOHA Mae ONMUPATHCS Ha JOCTaTHHO MIlTHUN
¢ynnameHnT. OCHOBHI TEOpPEMHU KypCy MaT€MaTH4HOI'O aHali3y, BKJIIOYAIOUH 1 iX JOBEJEHHS, Ha
Hallly YMKY, CKJIa/Ial0Th HEB1JI'€MHY YaCTUHY LIbOTO (DyHAMEHTY.

JloBeneHHs (QyHIaMEHTAJbHUX TEOpeM Teopli TpaHMIb 1 JAEIKMX IHIIUX PO3JLIIB
BUKJIMKAIOTh HEAaOMsKI TPYAHOLI Yy CTYAEHTIB, IO IOB’S3aHO 13 3HAYHOK aOCTPAKTHICTIO
MIpPKYBaHb 1 HE 3aBKJIU YITKO BUJMMUM I€OMETPUYHUM 3MICTOM. SIK HACIiI0K IIbOTO, 3ACBOEHHS
JIOBEJICHHS HEPIIKO IMEPEeTBOPIOETHCS B HOro 3aydyBaHHS 0€3 PO3yMiHHS, IO B CBOIO 4Epry,
MOPO/IKYE JYMKY IMpO JOBEICHHS fAK JEII0 HEeNnoTpiOHe, HEeAOLUIbHE MPAKTUYHOMY
BUKOPUCTaHHIO MAaTEMaTHKH.

Hagenemo aesiki HuisiXy MOJ0JIAHHS LIMX TPYJIHOIIB Ta MIJBUIIECHHS aKTUBHOCTI CTYJIEHTIB
B OBOJIO/IIHHI TEOPETUYHUM MaTepiaioM.

[Tepwn 3a Bce, Ha HaIly AYMKY, OCHOBHUM JDKEPEIOM TPYAHOLIIB 3aCBOEHHS a0CTPAKTHUX
MIpKYBaHb € HE 3MICT, a (hopMa 1ux MipkyBaHb. Crienndika 1iei GopmMu NpUBOJUTH 10 TOTO, IO
3a & 0 — CHUMBOJIKOIO Ta IHIIMMH MOAIOHMMHU «aTpuOyTaMu» CTYACHTH HE 3aBXIu Oadarh
CYTHICTb MTOHATTS, a 1€ CTBOPIOE HeOe3MeKy BiApUBY (HOpPMU TOBEIEHHS TEOPEMH BiJ i 3MICTY.

Haenemo HalmipoCTimmii MpUKIIAI.

Sk BimoMo, uncno A Ha3uBarOTh rpanuiero ¢yHkuii f(X) B Toumi @, SKmo s OyIb-sIKOro
¢ > 0 icuye Take d(¢) > 0, mo s KoBiNTBHOrO X € D, Oyze MaTH Miclie CHiBBiTHOMIEHHS

x—al<s=|f(x)-Al<e (1)

Ha »xaib, cTyIeHT He 3aBXK]IU 3/10raJIa€ThCsl, 110 criBBigHOMEHHS (1) 03Havae Toil mpocTuit

¢axT, Mo SKIO X JOCTATHBO OJHM3BKO 0 &, TO BiANMOBiAHE 3Ha4YeHHs f(X) HACKIIBKH MOXKIIHMBO
omm3pko 10 A. Tomy cBOo€4yacHe TMOSCHEHHS TOTO, IO II€H MpUPOAHIA (aKT MaTeMaTHYHO
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IHTepIpeTyeThbCcs Y CHiBBiAHOIIEHHS (1), 3HAYHO MOJIETIIUTH PO3YMIHHS IIHOTO BAXXJIHUBOTO
O3HAuYECHHS.

Hasenemo e oauH npukian.

3a o3Hakoro [[’amamOepa, SIKIO 7151 Py

D a, (vn:a,>0) )
=1
ICHY€ TpaHuIls g=Ilim h, 3
n—oo an

To nipu q < 1 psan 36iraerses, a mpu > 1 — po3diraerses. [loBefieHH 11i€1 03HAKM CTaHE 3HAYHO
MeHII (POpPMATBHUM, SIKIIO CIIOYATKY BIIMITHTH, 110 HA OCHOB1 (popMyiH (3) IpH TOCUThH BEITUKHX

& ~Q- T00TO @, *(0a,, a e O3HAyYae, WO NPH BEIUKHUX N pan (2) mano
a

n

BIJIPI3HSETHCS BiJ] TEOMETPUYHOI MPOrpecii i3 3HaMEHHUKOM (, a 0Tke, pu ( < 1 ciij odikyBaTH
30DKHICTB pALy, a Ipu > 1 — po301KHICTB.

3aranoM, MU BBa)Ka€MO, 110 B JIOBEICHHI KO)KHOI TEOPEMH MOYKHA YMOBHO BUOKPEMUTH JIBi
CKJIAIOBI:

1) noriuna cknamosa (JIC), sika MiCTUTE B COO1 OCHOBHY 1/ICI0 JIOBEJICHHS;

2) Texniuna ckianosa (TC), ska 3milicHIOE peaiizalliro Ii€i i1ei 3acobaMu MaTeMaTHYHUX
CHUMBOJIIB 1 CITiBBITHOIIICHD.

HasiBHiCTh 1IUX OBOX CKIQJOBUX BIAMNOBiJa€ ICHYBaHHIO B KOXXHOMY MpEIMETI YW SBUII
JIBOX TaKWUX KaTETOPii, K 3MICT 1 popma.

VY pizaux teopemax cmiBBigHomeHHs MK JIC 1 TC noBeneHHs HeogHakoBe. UMM OLIbIT
«(hopMainbHime» TBepAKEHH 1 JOBEJCHHS TEOPEMH, TUM CHJIbHIIIE niepeBakae B HuX TC.

Hanpukian, B TOBEJICHHI TECOPEMHU aHYJIFOBaHHS BCE 3BOJIUTHCS JI0 TEXHIKHU JIOBEIICHHSI.

Teopema (anymoganus). Cyma NOOYTKIB €IEMEHTIB JCSKOTO psIKa (CTOBIISI) BU3HAYHUKA
Ha BIATOBIIHI anreOpaiyHi JOMOBHEHHS €JI€MEHTIB 1HILIOTO PsAIKa (CTOBIILS) TOPIBHIOE HYIIO.

Jloseoennsi.

BispMemMo ansi OBEAEHHS, HAMpHUKIal €IEeMEHTH TpPeThOro psjaka Ta anredpaiddi
JIOTIOBHEHHSI €JICMEHTIB TIEPIIIOTO PSIKA.

n OymemMo Maru

a, &, a5
_ _ Ay, Ay Ay Ay
Ay 8y Ayl= a3lA11 + a32A12 + a33'6‘13 —d3° — A3y +
a; A a3 Ay
8y Ay
ay Ay .
+a33 ) - a31a22a33 - a31a32a23 - a32a21a33 + a32a31a23 + a33a21a32 -
a; 4y
—053385, 8y, = 0

o i Tpeda Oyi0 AOBECTH.

PazoM 3 TMM B J0OBeJIEHHI TEOpEMHU IPO HENEPEPBHICTH CKIAACHOT (QYHKIII SIBHO TIOMIHYE
JIC.

Hiiicno, nexait y=f(u), ne u=¢(x), npuuomy y= f[p(x)]=F(x),1 Hexail QyHKLis o(X)
HerepepBHa B Toulli X, , a Qynkuis f(u) memepepsna B TOuwi Uo, me Uo = ¢(Xo). Toxmi, axmo X
HAOJIMKAETHCS 710 Xo, TO ¢(X) HabmmKkaeThest 10 ¢(Xo), TOOTO U HAOIMKAETHCS 710 Uo, @ B I[bOMY
BUMIAJIKY B cuity Toro, 1o f(u) Habmmwkaerbes 1o f(Uo), To6To F(X) HabGmmkaeThes mo F(Xo), 1o i
o3Havae HenepepBHicTh F(X) B TOYIIi Xo.

Posrnsuemo  Ha  mpukmagax  JIC  qmoBemeHHS — TPhOX — BAXIJIMBUX — TEOPEM
[1; 3]. Lli Teopemu xapakTepHi TUM, 1110 B iX JOBEIACHHIX CYTTEBO MepeBakaroTh JIC, 3acBO€HHA
SIKMX 3HaYHO IMOJIETIIUTh 3aCBOEHHS IIUX JJOBE/ICHb.

Teopemal. Koxxna HemopoxHsi 0OMEKEHa 3BEpXy UMCIOBA MHOKMHA Ma€ TOYHY BEPXHIO
MEXKY.
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Joseoenns. Hexait E — HemopoxHS MHOXMHA, Taka IO IS BCiX X € E BHKOHyeTbCs
HepiBHICTh X < b. | Hexaii a — akuii-HeOyab eaeMeHT MHOXUHH E. Ockinbku SUP E reomerpuuno
O3Haua€ MpaBy TPAHUINI0 MHOXHHHU, TO JJIs 3HAXO/UKEHHs SUP E Hac He 1ikaBisaTh Touku X € E,
SIKi JIe)KaTh JIiBilIe TOYKH &. TOMy, pO3IUIMBINM HaBOUI BiIpi3ok [, D], Mu i 3HAXOMKEHHS
MpaBoi TpaHUIll MHOKMHHM OEpeMO CIOYaTKy IpaBy MOJOBHUHY BiJpi3Ka, 1 SKIIO BOHA MICTHTh
xo4a 0 o7IHy TOUKy X € E, TO J1iBa 1OJIOBMHA BiJKUIAETHCS, a IIpaBa Mo3HavaeThes [ai, bi]. Skimo
K y TpaBiii MOJIOBHHI Binpi3ka [@, bJuemae Todok X € E, To mpaBa rpaHHIlsi MHOXHHHU JICKHTh
Ommokye 10 a Hix 10 b 1 Toai B sikocti [a1, b1] Gepersest aiBa mooBuHa.

AHanoriyHUMHU MipKyBaHHSIMH Bix Bijipi3ka [a1, b1] mepexoaumo no Bimpizka [az, b2] i T.n. B
pe3yibTaTi TaKOro IMpOIECY 3BYKCHHS TONIYKY MPaBOi TPaHUIll MHOXUHH OTPHMAEMO
HECKIHUYEHHY CHCTEMY BKJIQJICHUX OJIMH B OJHUH BiPi3KiB

[a, b], [a1, b1], [@2, b2], ..., [@n, bn], ..., 4)
TakUX, IO KOXKHMI i3 HMX MICTUTh 1O KpaifHiii mipi oany Touky X € E, a npasime nporo
BiJIpi3Ka TOYOK X € E HeMae, Tak 110 mpaBa TpaHUIlsl MHOKUHH JICKUTH Ha IbOMY Biapi3ky. Tomy
Touka X = M, B siIKy 3riZHO JIEeMH TpO BKJAJEHI BiPi3KH, BKIAJAEThCS cucTeMa (4) i € TOYHOI0
BEPXHBOI MEXEI0 MHOXHHH E, 110 1 TOBOIUTS ii iCHYBaHHS.

Teopema 2. MOHOTOHHO 3pocTaioya OOMEXKEHa 3BEpXy YHCJIOBa IIOCHIJOBHICTH Mae
TPaHUIIFO.

Hoeeoenns. Hexait nocnioBHICTh {Xn} MOHOTOHHO 3pOCTae i 0OMeKeHa 3BepXy uuciom Q.
Ockinbku {Xn} € OOMEXKEHOI 3BEpXy YHCIOBOK MHOXXHHOIO, TO, B CHJIy TeOpeMH 1, BOHA Mae
Touny BepxHio Mexy M , npuuomy M < Q. I3 03HaYeHHS TOYHOI BEPXHBOI MEXKi BUILIMBAE, LIO
Cepel Yncell Xn € CKUIbKH 3aBrOAHO OJIM3bKHX 0 M. Ase Ko eske Xn 0CTaTHhO OJIM3BKO JI0
M, TO Ha OCHOBI MOHOTOHHOTO 3pPOCTaHHS IIOCIIOBHOCTI BCi HACTYIHI Xn 3HAXOIATHCS BCE
ommkue 10 M. TakuM YuHOM, TIPH TOCUTH BEJIMKUX N BC1 Xn CKIJIBKHM 3aBrOAHO O1M3bK1 10 M, a 11e
o3Hauae, mo M = lim Xn.

Teopema 3 (kpumepiu Kowi). Jlns Toro mo6 mocmigoBHicTh {Xn} Mala TIpaHHMIIIO,
HEOOXI1JTHO 1 T0CTaTHBO, MO0 s Oyab-sikoro ¢ > 0 icayBaino Take N(g), 1o uis Beix N i m:

n>N,m>N=|x,—x,|<¢ (5)

Jlosedennsa. YmoBa (5) o3Havae, M0 WICHH TOCIITOBHOCTI 3 JIOCUTh BEIMKUMHU HOMEpamMu
SIK 3aBrOJJHO OJIM3BKI MiXK COOO00, TOOTO 110 MOCIiOBHICTD {Xn} HEOOMEKEHO 3ryIryeThes. Tomy,
SIKIIO ICHYE a=limx , TO B CHJIy O3HAYCHHs IPAaHMI{ BCI TOYKH Xn TPH N —> 00 HEOOMEKECHO

nN—o0
3TYILYIOTBCS B OKOJII TOUKH A, @ 3HAYUTh, HEOOMEKEHO 3TYIIAI0THCS 1 MIXK CO0010, 3BIJIKHU CITIYE
(5).
I naBmaku, Hexai (5) BUKOHYeThCsA. TO/l MOCTITOBHICTh HEOOMEKEHO 3TYIIAE€THCSA, 3BIAKU
nerko ciigye ii oOmexenictb. Ha ocHoBi nemu bonbriano-Beliepiirpacca 13 Hel MOKHA BUJIIITUTH
HOCITIOBHICTE {Xn}, TaKy, 1110

limx =a., (6)

koo Mk

Je @ — Jaesike uncno. BiamosigHo, mpu K — o Toukm X, HEOOMEXKEHO 3TYIIYIOTHCS B OKOJII TOUKH
k

a. Ase 3 1HIIOI CTOPOHM HA OCHOBI (5), TOYKU Xn 3 JIOCUTHh BEIMKHUMH N SK 3aBrOJAHO Majo
BIJIPI3HSIFOTBCS BIJ Xn JUIS BEJIMKHUX K, a OT)Ke, HA OCHOBI (6) mpu N — o0 1 BCI Xn HEOOMEKEHO
3TYIIYIOTBCS B OKOJIi TOYKH @, ToMy a = lim X, .

nN—o0

BucHOBKHM Ta mepcneKTHBM MNOAAJBIINX HAYKOBHX Ppo3Bigok. Buainenns JIC B
JIOBEJICHHI TEOPEMH 3arajoM He O3Hayae CIpoOy 3aMiHUTH HEIO BJIACHE JOBeJIeHHsS abo xoua 0
npoructaButi ii TC. OOuABI CKJIagoBI OJHOYACHO MPHUCYTHI B JOBEACHHI, SKOW B3a€EMHO
IIPOHUKAIOUN 0J1HA B oHY. HamaranHus 3BecTu noBeaeHHs 1o Woro JIC Moxe npuBecTy 10 BTpaTu
TaKkoi pUCH MaTeMaTHKH, SIK CTPOTiCTh 1 YITKICTh (DOPMYIIOBaHb Ta po3MipKOBYBaHb. OJHaK 1
3BEJICHHS JOBEJCHHS TEOPEMM J0 TEXHIKM JOBEIEHHS MOTPOXKYye JHIIHBOIO (popmaiizalliero
Kypcy, mo B TexHiuHoMmy BO3 30BciM HenpumyctuMo. Came TOMY, B KOXKHINA 4acTHHI KypCy, B
IpoIieci JOBEJCHHS KOXKHOT TEOPEMH CIIiJ] 3HAXOAUTH ONTHUMAIbHUN pexum B3aemoii Mix JIC ta
TC.
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Buninenns JIC B noBeeHHSIX TeOpeM MOXKHA BUKOPUCTOBYBATH SK 3aci0 Oe3mocepeiHboro
yIIpaBIIiHHS TIporiecoM HaBuaHHs. [lopsia 3 HaBeJEGHHSM Ha JIEKIISAX MOBHHUX JIOBEIECHH TEOPEM
NPECTABISIETHCS IOPEUHUM B OKPEMHX TeopeMax 0OMeXHTUCh BUKIIaaoM jiume JIC noBeneHHs,
NPOTIOHYIOYH CTYACHTaM peajli3yBaTh TEXHIKY IOBEIICHHs caMmoCTiiHO. Takuii mpuiioM € oauH i3
CHOCcO0iB CTBOPEHHS MPOOJIEMHOI CHUTYaIlii 1 HOr0 BUKOPUCTAHHS CIPUSE aKTHBI3allii MUCICHHS
CTYJICHTIB.

[lepcriekTHBY TMONANBININX JOCTIKEHbh BOAYaEMO y pPO3poOI TPAaKTHYHUX 3aBJaHb Ha
PI3HOMAHITHI JTOBEJEHHS, IO MOEJHYIOTh B COOl 3alpONOHOBAaHI CKJIAQJIOBI Ta B JIOCIHIKEHHI
B3aemo3B’s3ky JIC 1 TC y mporeci ¢GopMyBaHHS JIOTIYHOTO MUCIEHHS JUIS TMPEAMETHO-
NPaKTUYHOI [iSUTBHOCTI CTYACHTIB, IO JO3BOJIUTH IM aJCKBaTHO pearyBaTd Ha OyAb-SKy
iH(popMallito, SIKa HAIXOAUTH y IX PO3MOPSHKEHHS.
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Xomwok H. B., Xomwok B. B. J/lokazareJbcTBa TeOpeM KaK CPeACTBO AKTHBU3ALUM
00y4YeHMsI CTYJAEeHTOB BbICIIEH MATEeMATHKH B TEXHUYECKHX By3aX.

B cmamve npoananusuposanvl KoHyenmyaivhvle uoeu 0OKa3amenbCmea meopem 8 Kypce
MAmMemMamuyeckoeo anaiu3a KaKk cpeocmea aKmusu3ayuy o0yueHus CmyoeHmos 8 mexHu4ecKux
sysax. Hcnonvsosanue MamemMamuyeckux Memooo8 8 Npouzsoocmee  00YCi061Usaen
HeoOX00UMOCMb 6 UHMHCEHepax, Komopvle OVOym umemv XOPOuio pasgumoe J102uieckoe u
aneopummuieckoe MvlulieHue, Ha QopMuposanue KOmopo2o 6lusiem UMEHHO OOKA3amelbCmed
meopem  no  Kypcy — ewicutenl  mamemamuxu.  OnpedereHo, umo  00KA3amMenbCMEO
@dyHOAMEeHMANbHBIX meopeM meopuu 2panuy u Opyeux pazoenos 6vi3vlearom OoJvuiue
MPYOHOCMU Y CMYOEHMO8, YMO CEA3AHO CO 3HAYUMENbHOU AOCMPAKMHOCIbBIO COOOPANCEeHUl U
He 6ce20a YemKo NPOCMAMPUBAIOWUMC 2eOMempudecKum cooepxcanuem. Illpusedenvt nymu
NPeoO0oNeHUst IMUx mpyoOHOCmell U NOBbIUEHUs AKMUBHOCMU CMYOEHMOo8 6 061A0eHUU
meopemuyeckum mamepuaiom. Ilpesxicoe 6ceco, no MHeHUI0 asmopa, OCHOBHLIM UCMOYHUKOM
mpyoHocmell YC80eHUsi AOCMPAKMHBIX PACCYHCOCHULL ABNIAEMCs He cooepicanue, a popma dmux
coobpadicenuil. Cneyugpuxa smou Gopmvl npusodum k momy, umo 3a &, O - CUMBOIUKOU U
opyeumu nOOOOHBIMU «ampudymamuy cmyoeHmvl He 6ce20d GUOAM CYWHOCMb NOHAMUS, d MO0
co30aem OnacHOCmb OMpwlea hopmbl 00KA3AMENbCMBA MEOPeMbL OM ee CO0epHCaHUst. A8Mopom
NPEONONCEHO 68 DOKA3AMENbCMBE KANCOOU meopembl YCI08HO ebloeiums 08e cocmasisowue: 1)
noeuyeckyto  cocmasnsirowyto  (JIC), komopas codepicum 8 cebe OCHOBHYIO  UOEIO
ookazamenvcmsa, 2) mexnuyeckyro cocmasgisrowyio (TC), komopas ocywecmensem peanu3ayuro
9MOU udeu Cpeocmeamu Mamemamuieckux CUMB0N08 U coomuoutenull. Hanuuue smux 08yx
COCMABIAIOWUX COOMBEMCEYEN CYWECMB08AHUI0 8 KANCOOM npeomeme UNU SAGIEHUU O08YX
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maxkux Kameeoputl, Kax coodepoicanue u ¢opma. Asmopom npednodceno npumepvl JIC
O00KA3AMenbCmed mpex BANCHLIX MeopeM MAMmeMamuiyecko2o aHaiusd. YcmanoeieHo, ymo
svidenenue JIC 6 Ookazamenbcmeax meopemM MOJMCHO —UCHOIb308AMb KAK — CPeoCcmeo
HeNnocpeoCmeeHH020 YNpaegieHus npoyeccom obdyuenusi. Hapsoy c npueedenuem Ha JeKyusx
NOJIHBIX 00KA3AMeNbCme meopem NpeoCmasiAemcs YMeCmMHbIM 6 OMOENIbHbIX Meopemax
oepanuyumucs uznodcenuem auws JIC dokazamenscmea, npednazcas CMyOeHmam peaiu3oeanms
MEXHUKY O0KA3AMenIbCmed CcamocmoamenvHo. Takou npuem O0OUH u3 Cnocobo8 Cco30aHUs
npobieMHoOl cumyayuu U €20 UCNOIb308AHUE CHOCOOCMBYem aKMmueu3ayuu MbluLleHus
CMYOeHmOos.

Knwuesvie cnosa: axmusuzayus o0OyueHus, GblCUUASL MAMEMAMUKA, O0KA3amenbCmed
meopem, MAmemMamuyecKuti aHanu3, OyoOywuu UHICEeHep, Jo2UYecKds COCMAGIAWasl,
MEeXHUYECKAsi COCMABISAIOWAs.

Khomyuk 1. V., Khomyuk V. V. Continuation of theory as a tool for activation of
students of higher mathematics in technical university.

The article analyzes the conceptual ideas of theorems in the course of mathematical
analysis as a means of activating the training of students in technical university. The use of
mathematical methods in production leads to the need for engineers who have a well-developed
logical and algorithmic thinking, the formation of which does not in any way affect the very proof
of the theorems on the course of higher mathematics. It is determined that the proof of the
fundamental theorems of the theory of boundaries and some other sections causes considerable
difficulties for students, which is due to the considerable abstraction of reasoning and not always
clearly visible geometric meaning. Some ways to overcome these difficulties and increase the
students' activity in mastering the theoretical material are given. First of all, according to the
author, the main source of difficulty in assimilating abstract considerations is not the content, but
the form of these considerations. The specificity of this form leads to the fact that students do not
always see the essence of the concept behind symbols and other similar attributes, which creates
the danger of the separation of the form of proof of the theorem from its content. The author
proposed in the proof of each theorem conditionally to distinguish two components: 1) the logical
component (LC), which contains the basic idea of proof; 2) a technical component (TC), which
implements this idea by means of mathematical symbols and relationships. The presence of these
two components corresponds to the existence in each subject or phenomenon of two categories
such as content and form. The author suggests examples of LC proof of three important theorems
of mathematical analysis. It is established that the selection of drugs in the proofs of theorems can
be used as a means of direct control of the learning process. Along with the reference in the
lectures of complete proofs of theorems it seems appropriate in some theorems to confine the
statement only to the proof of the LC, offering students to implement the technique of proof
independently. This technique is one of the ways of creating a problem situation and its use helps
to stimulate the thinking of students.

Key words: activation of training, higher mathematics, proofing of theorems, mathematical
analysis, future engineer, logical component, technical component.
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